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A.  I.  E.  E.  Standardization   Rules 

The  revised  standardization  rules,  adopted  at  the  Niagara 
Falls  convention  of  the  American  Institute  of  Electrical  Engi- 
neers, mark  a  distinct  advance  since  the  last  report  of  the 
standardization  committee  was  published  in  1902.  In  the  mat- 
ter of  increase  of  inaterial,  there  has  been  a  great  advance. 
The  earlier  edition  of  five  years  ago  contained  about  100  num- 
bered sections.  The  new  edition  contains  about  360  numbered 
sections.  The  growth  of  electrical  engineering  has  been  so 
r,ipid  that  the  original  plan  of  the  rules  has  had  to  be  over- 
Uirned  and  reconstructed.  The  first  edition  was  reported  to  the 
Institute  in  1899.  Subjects  which  at  that  time  were  dealt  witb 
sufficiently  in  an  appendix  have  since  come  to  receive  a  full 
textual  treatment.  Thus,  incandescent  lamps  have  been  dealt 
with  in  the  new  rules  to  the  extent  of  17  sections. 


The  candle-power  unit  is  defined  in  the  new  rules  as  100  88 
of  the  hefner  unit,  and  is  recomniendt'd  to  be  obtained  from 
the  National  Bureau  of  Standards  at  Washington.  The  hefner 
amyl-acetate  flame  is.  therefore,  the  acknowledged  'fundamental 
or  primary  standard  of  luminous  intensity  in  the  United  States, 
but  it  is  recommended  that  properly  standardized  incandescent 
lamps  should  be  used  as  secondary  standards,  leaving  the  use 
of  the  primary  standard  entirely  to  the  standard  laboratories. 
By  this  means,  international  agreement  is  provided  for  on  the 
basis  of  the  hefner,  while  national  unity  of  standards  is  also 
provided  for,  on  the  basis  of  a  single  source  of  reduction  from' 
the  primary  flame  to  the  secondary  standard  incandescent  lamp. 
The  efficiency  of  an  incandescent  lamp  is  properly  defined  as 
the  ratio  of  the  mean  spherical  candle-power  of  the  lamp  to 
the  watts  consumed  at  terminals.  Thus,  an  ordinary  i6-cp  lamp, 
consuming,  say,  50  watts,  would  perhaps  have  a  mean  spherical 
candle-power  of  12,  ,ind  its  efficiency  uould  thus  be  12  50; 
or  0.24  mean  spherical  candle-power  per  watt.  The  reason  for 
adherence  to  the  term  "candle-power"  throughout  this  division 
of  the  rules,  instead  of  "candles,"  is  probably  that  the  term 
"candle"  suggest^  the  old  parliamentary  candle,  which  used  to 
be  the  legal  standard  of  Great  Britain,  and  which  was  defined 
as  a  spermaceti  candle  six  to  the  pound  with  a  diameter  of  %  in. 
and  burning  at  the  rate  of  120  grains  per  hour.  Fortunately, 
we  have  gotten  iid  of  that  incubus  of  incongruity.  The  hefner 
flame  standard  is  indeed  far  from  the  goal  of  desire,  and  we 
earnestly  hope  for  a  better  standard  to  succeed  it;  but  even 
conservative  England  has  been  unable  to  keep  her  standard' 
candle  alight  amid  the  gloom  of  its  specifications.  She  has  .since 
adopted  the  Vernon-Harcourt  pentane  flame  standard  and  now 
considers  her  candle  as  a  decimal  fraction  of  this.  The  mean- 
spherical  candle-power  of  a  lamp  is  properly  defined  as  the  only 
correct  candle-power  basis  of  comparison  between  diflferent 
lamps.  It  is  hardly  reasonable  to  expect  the  conniiercial  r.itins 
of  incandescent  lamps  to  be  changed  to  a  mean  spherical  basis.. 
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but  in  all  comparative  tests  between  lamps  of  any  kind,  the  only 
correct  criterion  of  comparison  must  be  the  total  light  emitted 
by  eacli  lamp,  or  what  comes  to  the  same  thing,  the  mean 
spherical  candle-power  of  each.  It  is  true  that  for  particular 
illuminating  effects,  the  luminous  intensity  in  a  particular  di- 
rection may  render  one  lamp  preferable  to  another.  For  ex- 
ample, suspended  over  a  reading  table,  a  lamp  with  a  large 
end-on  candle-power  may  be  preferred  to  a  lamp  of  the  same 
total  light  emission,  or  mean  spherical  candle-power,  but  with 
less  end-on  and  more  horizontal  candle-power.  Nevertheless,  it 
may  be  considered  as  a  general  rule  tliat  by  means  of  suitable 
reflectors  or  refractors  and  desired  zonal  distribution  of  light 
can  be  obtained  with  but  little  loss,  if  a  given  total  flux  of 
light  is  emitted  by  the  lamp. 


The  standard  temperature  elevations  of  machinery  under  con- 
tinuous rated  load  have  not  materially  changed  since  the  last 
edition  of  the  rules.  The  standard  temperature  elevation  of 
windings  remains  at  50  deg.  C.  for  the  general  run  of  machin- 
ery. On  the  other  hand,  however,  a  number  of'  new  clauses 
have  been  introduced  relating  to  details  of  temperature  tests. 
For  example,  a  correction  for  low  barometric  pressures,  such 
as  are  found  at  high  altitudes,  is  introduced  for  the  first  time. 
A  nunilKT  of  new  definitions  have  been  incorporated,  which 
ought  to  be  useful  to  the  electrical  business  generally,  such  as 
"load-factor,"  "saturation-factor"  and  "reactive-factor."  In  the 
direction  of  Iiigh  voltages  and  high- voltage  testing,  much  new 
matter  has  been  added.  The  highest  transmission  voltage 
classified  is  88  kilovolts.  The  testing  voltage  of  high-tension 
machinery  has  been  placed  at  double  the  rated  voltage,  a  marked 
increase  in  severity,  but  a  very  welcome  increase  in  security. 
Altogether,  the  Institute  is  to  be  congratulated  on  the  comple- 
tion of  this  edition,  which  has  evidently  taken  a  large  amount  of 
work  in  committee.  The  present  edition  may  be  expected  to 
serve  usefully  for  several  years  without  revision. 


The  Burton   Bill  and  Niagara   Falls. 

'1  lie  Burton  bill  has  now  become  law,  and  the  effect  of  its 
provisions  have  already  been  made  apparent.  The  Niagara 
Falls  present  a  magnificently  grand  spectacle,  although  the 
effect  is  greatly  marred  by  ima;sthetic  structures  and  unsight- 
ly advertisements  in  the  foreground.  It  also  represents  a  total 
estimated  available  amount  of  power,  at  times  of  minimum 
flow,  of  some  2,300,000  horse-power,  which  if  developed,  would 
be  worth,  say,  $20  per  horse-power  per  annum,  in  saving 
over  the  same  amount  produced  by  coal.  On  these  rough  fig- 
ures, the  falls  are  worth  $46,000,000  annually  in  realizable 
power,  or  capitalized  at  5  per  cent,  not  far  from  a  billion  dol- 
lars, after  all  of  the  water  shall  have  been  deflected  into  wheel- 
pits,  a  work  of  decades  or  of  generations.  A  few  per  cent  of 
this  power  are  already  utilized.  The  vast  remainder,  it  is  in- 
tended by  the  framers  of  the  bill  to  withhold  from  what  is 
called  spoliation.  It  is,  of  course,  entirely  within  the  rights  and 
powers  of  the  peoples  on  the  North  American  continent  to 
keep  Niagara  Falls  substantially  intact  for  another  thousand 
years,  their  estimated  remaining  natural  lifetime.  If,  however, 
the  peoples  so  decide,  they  should  clearly  understand  the  cost 
of  their  decision.  They  virtually  throw  away  nearly  a  million 
dollars  a  week  on  the  ornament.  It  is  a  question  whether  so 
white  an  elephant,  and  so  extravagant  an  ornament,  are  worth 
keeping.      This    is   a   i|uostion    to   occupy    many   generations   of 


men,  whichever  way  they  decide  it,  and  we  need  not  fear  but 
that  it  will  in  the  long  run  be  intelligently  answered.  Mean- 
while, the  Burton  bill,  by  preventing  the  United  States  from 
receiving  more  than  a  certain  limited  amount  of  power  from 
Canada  artificially  stimulates  industrial  enterprise  and  material 
development  on  the  Canadian  side  of  the  river  by  forcing  the 
Canadian  market,  while  artificially  retarding  enterprise  and  de- 
velopment on  the  American  side.  From  a  large  and  humani- 
tarian standpoint,  this  is  a  small  matter,  because  the  English 
speaking  races  receive  the  benefit  and  stimulus,  either  north  of 
the  river,  or  south  of  it,  whether  they  call  themselves  Canadians 
or  Americans;  but  from  a  purely  national  standpoint  a  bigger 
gift  to  Canada  at  the  expense  of  the  United  States  could  hardly 
be  devised. 


Progress  of  the  New    Incandescent  Lamps. 

We  are  glad  to  know  that  there  seems  to  be  a  prospect  that 
the  tungsten  lamp  will  soon  be  in  commercial  use  on  this  side 
of  the  water.  The  announcement  of  a  series  strebt  incandescent 
of  this  type  is  a  most  hopeful  sign.  The  ordinary  carbon  lamp 
for  this  service  has  never  been  greatly  loved  by  the  central 
station  man.  It  has  not  been  highly  efficient  and  its  candle- 
power  is  fugitive  and  uncertain.  If  the  tungsten  lamp  stands 
up  well  under  street  conditions  it  will  prove  a  most  valuable 
addition  to  the  available  material  of  street  lighting.  The  fila- 
ment of  a  series  incandescent  is  necessarily  rather  stout  and  the 
tenuity  of  section  which  has  been  urged  as  an  objection  to  the 
tungsten  and  other  metallic  filameift  lamps  for  ordinary  in- 
candescent circuits  is  obvia ;ed  in  applying  the  metallic  filament 
to  series  work.  It  is  not  necessary  in  such  work  to  push  the 
filament  to  the  highest  efficiency,  since  it  has  to  compete  only 
with  rather  inefficient  illuminants.  So  far  as  general  use  on 
incandescent  circuits  is  concerned,  the  tungsten  lamps  hav.- 
as  yet  made  very  little  impression  in  this  country,  and  thus  far 
they  are  scarcely  obtainable  commercially,  unless  one  imports 
foreign  lamps  at  a  somewhat  excessive  price.  Meanwhile  th^- 
tantalum  lamp  has  come  into  considerable  use  where  it  has  been 
commercially  attainable.  It  has  not  to  any  material  extent  cut 
into  the  production  of  carbon  filament  lamps,  but  it  has  taken 
a  very  useful  place.  The  tantalum  lamps  available  in  this  coun- 
try are  claimed  to  have  a  life,  on  direct  current,  of  seven  to 
eight  hundred  hours,  but  the  American  manufacturer  has  not 
yet,  so  to  speak,  got  the  knack  of  the  tvchnique  of  manu- 
facture so  as  to  produce  quite  the  degree  of  uniformity  reached 
in  some  of  the  foreign  tantalum  lamps:  There  is  considerablo 
doubt  as  to  whether  the  tantalum  commercially  obtainable  for 
lamp  filaments  is  of  a  proper  degree  of  purity.  It  acts  in  many 
respects  as  though  !l  were  not  pure,  which  renders  uniformity 
more  difficult  of  attainment.  It  is  satisfactory  to  note  that  small 
tantalum  battery  lamps  are  now  on  the  market.  For  this  use 
tantalum  is  particularly  convenient,  giving  a  very  good  little 
lamp  capable  of  being  run  easily  on  one  or  two  cells  of  battery 

Of  the  new  filaments,  the  graphitized  carbon  filament  is  th; 
only  one  that  has  forced  its  way  into  much  use.  It  is  certainly 
replacing  ordinary  carbon  at  a  rate  that  keeps  the  manufacturer 
on  the  jump.  It  is  possible  that  the  graphitizcd  filaments  are 
customarily  rated  at  a  specific  consumption  rather  less  than  will 
ultimately  prove  desirable  in  attaining  the  most  useful  length 
of  life,  but  they  are  certainly  a  very  material  improvement 
that  is  being  fully  appreciated.  Meanwhile  it  is  about  time 
that  we  heard   something  more  from  the   Helion   lamp,     .\sido 
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from  its  interesting  chemical  features  this  illuminant  is  the 
only  one  of  the  new  incandescents  which  possesses  a  filament 
comparable  in  size  with  the  ordinary  carbon  filament  and 
possessing  a  considerable  degree  of  mechanical  strength,  it 
therefore  gives  promise  of  lamps  for  use  on  ordinary  incan- 
descent service  in  small  candle-powers.  A  20-watt,  i6-cp  lamp 
will  appeal  powerfully  to  users,  and  unless  some  movement  is 
soon  set  on  foot  to  increase  the  normal  unit  to  25  cp  or  larger, 
the  central  stations  may  look  for  trouble  in  the  future. - 


fairly  well,  but  even  there  it  is  a  question  whether  equal  re- 
liability is  not  secured  by  a  cheaper  method,  namely,  that  of 
driving  10  ft.  of  galvanized  iron  pipe  into  tjie  ground  and 
making  a  solid  soldered  connection  with  the  top  of  the  pipe. 


Grounding  Alternating-Current  Secondary  Cir- 
cuits. 
The  question  of  grounding  secondary  alternating-current 
circuits  was  again  brought  up  at  the  recent  National  Electric 
Light  convention  in  Washington,  and  the  report  of  the  com- 
mittee which  was  adopted  this  year  recommended  that  the 
grounding  of  such  secondary  circuits  be  made  compulsory  by 
the  underwriters  for  all  circuits  where  the  potential  between 
any  conductor  and  ground  does  not  exceed  150  volts.  Several 
eminent  authorities  were  quoted  as  expressing  decided  views 
to  the  effect  that  such  grounding  should  be  absolutely  required 
in  the  interests  of  safety  to  human  life.  In  view  of  the  con- 
stantly growing  sentiment  in  favor  of  such  grounding  and  the 
unquestionable  safeguards  which  it  affords,  it  is  to  be  hoped 
that  the  underwriters  will  follow  this  recommendation  and  soon 
make  such  grounding  compulsory.  It  should  have  been  made 
compulsory  long  ago,  but  there  is  always  a  certain  amount  of 
inertia  to  be  overcome  prior  to  mandatory  action,  and  after 
all  it  is  not  so  very  many  years  since  such  grounding  was  not 
authorized  at  all  by  the  underwriters.  As  to  methods  of 
best  securing  ground  connections,  the  committee  was  not  pre- 
pared to  make  definite  recommendations  except  that  wherever 
possible  ground  connection  be  made  to  water  pipes.  It  did 
recommend,  however,  that  more  information  be  gathered  as  to 
suitable  methods  of  grounding.  The  N.  E.  L.  A.  convention 
proceedings  of  1906  contained  considerable  information  of 
value  on  grounding  under  different  conditions.  We  have 
previously  noticed  a  number  of  methods  for  this  purpose,  but 
it  will  do  no  harm  to  recapitulate  them  here,  since  the  subject 
is  a  very  live  one  and  should  receive  much  more  earnest 
attention  than  it  does. 


One  of  the  surest  methods  is  undoubtedly  that  of  grounding 
to  watcrpipes  at  each  customer's  service  as  recommended  by 
the  committee.  This,  however,  involves  considerable  expense 
in  some  cases,  and  until  grounding  is  required  by  the  under- 
writers there  may  be  a  few  cases  where  the  waterworks 
officials  may  object.  Another  method  which  has  been  found 
cheaper  than  grounding  at  each  service  in  some  localities  is 
that  of  running  a  continuous  ground  wire  from  a  station  or 
sub-station  over  the  entire  distribution  system,  this  wire  being 
well  earthed  at  points  where  good  grounds  can  be  secured. 
The  method  which  has  heretofore  been  suggested  in  the  Nation- 
al Electrical  Code,  namely,  that  of  burying  a  copper  plate  in 
the  ground  at  each  transformer,  this  plate  to  be  surrounded 
by  coke,  works  well  in  damp  soils,  but  in  New  York  and 
Boston  and  probably  in  many  other  cities,  has  been  found  to 
DC  a  very  uncertain  method  because  of  the  uncertainty  of 
permanent  moisture.  In  soils  where  there  is  always  moist 
clay  to  be  found  a  short  distance  below  the  surface,  as  in  many 
portions   of   the    Middle    West,    the   ground    plate    plan    works 


The  Illuminating  Engineering  of  Small  Residences' 
The  planning  of  th«  electric  illumination  in  the  majorit>  of 
small  residences  must  for  many  years  to  come  rest  largely  with 
the  central  station  company;  that  is,  if  the  illumination  is  to 
be  planned  at  all  instead  of  being  laid  out  in  a  haphazard  way, 
as  it  is  in  the  majoritj'  of  cases  at  present  The  specialist  in 
illumination  is  not  even  now  by  any  means  called  in  as  often  . 
as  he  should  be  in  connection  with  large  and  important  build- 
ings, but  as  time  goes  on  this  condition  of  aflfairs  will  gradually 
change  either  by  an  increase  in  knowledge  of  illuminating  sub- 
jects by  architects,  or  by  the  employment  of  special  illuminating 
engineers  to  supplement  the  work  of  the  architects.  In  the  case 
of  the  majority  of  small  residences  in  any  city,  it  is  hopeless 
to  expect  that  the  owners  or  builders  will  go  to  the  expense  of 
employing  special  expert  advice  on  the  lighting.  Yet  it  is  in  these 
small  dwellings  that  economical  and  efficient  arrangements  are 
most  important,  both  to  the  consumers  and  to  the  central- 
station  company.  If  the  electric  lighting  arrangements  are  not 
efficient,  the  company  will  lose  this  valuable  class  of  business. 
which  in  the  aggregate  is  one  of  the  best  classes  of  lighting 
load  a  central-station  company  can  have,  because  of  its  size, 
stability  and  comparatively  good  load  factor.  Summed  up 
briefly,  the  owner  or  builder  will  not  appreciate  the  importance 
of  good  design  of  the  lighting  and  will  not  pay  for  expert  advice. 
It  is  therefore  up  to  4he  central  station,  as  the  most  interested 
party,  to  step  in  with  such  advice.  If  the  central  station  com- 
pany does  all  the  wiring  in  a  town  (as  is  the  case  in  some  of 
the  smaller  towns)  it  has  an  excellent  chance  to  see  that  the 
customer  has  an  economical  arrangement.  Where  the  company 
does  not  do  the  wiring,  it  is  not  so  easy  to  influence  the  design 
of  the  installation,  but  it  can  be  done. 


If  the  central  station  company  is  wide-awake,  it  has  solicited 
evary  prospective  residence  customer  before  the  wiring  is  done. 
The  company  will  therefore  know  about  the  time  that  a  house 
is  being  wired  and  can  give  the  customer  advice.  One  of  the 
hardest  propositions  to  handle  is  that  of  the  builder  who  is 
putting  up  large  numbers  of  dwelling-houses  for  sale  or  rent. 
The  builder  of  such  houses  usually  wants  to  make  the  biggest 
show  he  can  for  the  money,  and  as  he  has  no  interest  in  the 
illuminating  results  after  the  house  has  passed  out  of  his 
hands,  he  sometimes  figures  that  it  is  a  waste  of  money  to  put 
money  into  lighting  circuits  and  fixtures,  the  cost  of  which 
does  not  appeal  to  the  casual  inspector  of  a  new  building.  In 
other  words,  he  asks  why  he  should  spend  a  few  dollars  extra 
in  each  house  on  items  which  do  not  make  much  of  a  showing 
and  will  probably  add  nothing  to  the  price  he  can  demand. 
The  only  way  to  overcome  unprogressive  arguments  of  this 
kind  is  to  persuade  the  builder  that  it  is  worth  while  to  make 
his  buildings  thoroughly  up  to  date  and  to  impress  his  cus- 
tomers with  that  fact,  .adding  to  the  selling  price  accordingly. 
However,  it  is  not  always  true  that  lighting  arrangements 
which  will  be  economical  in  operation  are  more  expensive 
than  those  which  are  not.  The  addition  of  a  few  cents  here 
and  there  frequently  converts  a  very  poor  arrangement  into  a 
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very  good  one.  The  main  thing  is  to  persuade  the  builder  to 
l)ut  in  outlets  and  fixtures  according  to  the  company's  recom- 
jincndations.  It  goes  without  saying  that  where  a  company  selK 
Jixtures  and  has  certain  standard  fixtures  with  which  it  does 
low-priced  residence  jobs,  these  fixtures  should  be  of  a  kind 
which  will  make  good  results  possible.  We  have  seen  too 
many  cases  where  companies  which  ought  to  have  known  bet- 
ter have  clung  year  after  year  to  some  inefficient  styles  of  fix- 
tures for  putting  in  inexpensive  houses ;  this,  too,  in  spite  of  the 
fact  that  the  company  had  men  in  its  employ  who  knew  better 
and  that  the  right  kind  of  fixtures  would  have  cost  no  more. 
If  the  company  (which  has  in  its  employ  more  talent  in  illumi- 
nation than  all  the  rest  of  the  connnunity)  is  careless  and  in- 
different to  these  things,  is  it  in  the  least  to  be  wondered  at  thai 
.the  rest  of  the  comnnmity  is  indifferent  except  when  it  comes 
to  iKiying  tlie  bills?  ,-\nd  even  in  the  latter  event  it  is  the  co:n- 
pany  who  has  to  take  the  kicking  and  suffer  the  loss  of  patrou- 
aKe. 

Nun-Peak    Loads. 

I  he  National  Electric  Light  Convention  paper  of  Mr.  George 
N.  Tidd,  printed  elsewhere  in  this  issue,  is  of  value  as  express- 
ing the  views  of  one  of  the  leaders  in  the  movement  of  central- 
station  mandfeers  to  secure  motor  business  under  contracts 
which  provide  for  the  shutting  down  of  the  manufacturing 
plant  during  the  hours  of  the  central-station  peak  load  in  order 
that  the  manufacturing  plant  may  get  the  benclit  of  a  very  low 
rate.  Mr.  Tidd  was  one  of  those  who,  at  Marion,  Ind.,  wen;* 
ahead  and  did  what  many  managers  had  solemnly  asserted 
in  convention  could  not  be  done,  namely,  the  securing  of  large 
non-peak  power  contracts  of  this  nature.  Mr.  Tidd  had  many 
obstacles  to  overcome,  including  the  objections  of  union  labor 
to  changing  the  standard  hours  of  work ;  but  these  difficulties 
were  all  surmounted  and  the  results  are  high-load  factors  which 
might   well  give  central-station  men   food   for  thought. 


Under-Developed  Central  Stations. 

Some  of  the  information  presented  at  the  last  X.  E.  L.  .\. 
convention,  together  with  much  which  has  been  published  in 
our  columns  the  past  year,  as  to  the  earnings  of  some  central 
station  properties  per  capita  of  population  and  per  kilowatt  of 
station  capacity,  should  be  powerful  incentives  to  central- 
station  companies  which  have  not  been  making  the  most  of  their 
opportunities  in  times  past.  If  the  directors  of  the  many  much 
under-developed  central  station  properties  of  this  country  ever 
get  10  the  point  where  they  take  enough  interest  in  the  busi 
ness  to  study  some  of  the  information  referred  to,  it  will  result 
in  a  general  stirring-»p.  Great  interest  was  displayed  at  the 
recent  convention  in  the  earnings  of  a  small  Ohio  central 
station  which,  without  a  contract  for  municipal  street  lighting. 
is  said  to  be  earning  $8.50  per  capita  of  population.  Considcr- 
;ihle  has  been  said  in  the  past  few  years  about  the  troubles 
iif  the  small  central  station  and  the  way  it  is  suffering  from 
lack  ol  proper  management.  This  is  perfectly  true  of  the 
m.ijority  of  such  stations,  but  there  is  an  enterprising  minority 
which  has  been  able  to  give  pointers  to  the  larger  companies. 
Indeed,  on  the  whole,  we  are  inclined  to  think  that  the  most 
under-developed  central-station  properties  in  the  country  to-day 
:in-  those  in  the  larger  cities.  There  are  certainly  splendid 
opportunities  I'cr  development  all  along  the  line  in  both  large 
and  siu;dl  cities  for  both  large  and  small  combinations  of  capital. 


The  Income  A'^alue  of  Various  Heating  Appliances. 

It  is  generally  accepted  that  of  all  the  electric  heating  ap- 
pliances available,  the  electric  flat-iron  is  the  one  which  will 
yield  the  best  revenue  to  the  central-station  company  for  a 
given  amount  of  money  spent  in  introduction.  This  is  be- 
cause it  is  used  with  tolerable  regularity.  It  is  a  time  and 
work-saver,  a  special  blessing  in  summer,  and  altogether  an 
appliance  which  is  bound  to  remain  popular  with  users,  while 
at  the  same  time  it  consumes  enough  current  to  make  a 
decided  increase  in  the  gross  revenue  from  residence  customers. 
The  flat-.iron  campaign  has  been  fairly  well  started  by  most 
progressive  central-station  companies,  and  about  this  time 
doubtless  many  companies  will  be  asking  what  is  the  next 
lieating  appliance  which  it  will  pay  best  to  push,  revenue, 
usefulness  and  ease  of  introduction  all -being  considered.  If 
the  vote  were  taken  on  this  question,  we  surmise  that  it  would 
l)e  divided  between  the  electric  chafing  dish  and  coflfee  perco- 
lator, very  likely  with  the  majority  in  favor  of  the  coffee 
percolator,  which  has  the  advantage  of  making  a  beverage 
which  is  very  generally  used  and  hence  is  likely  to  be  in  regular 
service  every  day  on  the  dining-room  table.  It  must  be 
confessed,  however,  that  the  difficulty  of  cleaning  some  of  the 
percolators  which  have  been  put  out  in  the  past  has  prevented 
their  regular  use  even  by  those  who  have  purchased  them. 
They  are  unquestionably  more  trouble  to  keep  clean  than  the 
regular  coffee  pot. 


We  are  inclined  to  think  that  with  the  proper  campaign  of 
education  in  any  given  community,  the  electric  chafing  dish  can 
be  made  to  go  farther  toward  filling  a  popular  demand  and 
yielding  a  steady  income  than  any  other  electric  heating  device 
except  the  flat-iron.  The  chafing  dish  has  a  great  variety  of 
uses,  not  only  for  fancy  dishes  and  late  suppers,  but  for  com- 
mon, every-day  cooking.  The  variety  of  things  which  can  be 
done  on  a  dining-room  table  with  an  electric  chafing  dish  is 
surprising  to  those  who  have  paid  no  attention  to  the  matter. 
It  must  be  recognized  at  the  outset,  however,  that  there 
exists  a  popular  idea  that  a  chafing  dish  is  something  to  stand 
on  a  sideboard  and  look  handsome  and  to  be  used  on  state 
occasions  only.  Any  central-station  company  starting  on  a 
chafing-dish  campaign  will  have  to  meet  this  view  and  shov.- 
what  a  common,  every-day  necessity  an  electric  chafing  dish 
can  become.  In  this  connection  it  may  be  noted  that  one  of 
the  best  known  works  on  chafing-dish  cookery  starts  out  by 
calling  attention  to  the  usefulness  of  the  chafing  dish  for 
every-day  cooking,  but  immediately  and  for  the  rest  of  the 
book  devotes  itself  to  elaborate  and  fancy  dishes.  Some  of 
the  central-station  companies  which  have  been  spending  money 
advertising  electric  cooking  in  general  might  do  well  to  con- 
centrate their  efforts  on  demonstrations  and  education  of  their 
communities  on  this  one  subject  of  chafing-dish  cookery.  Once 
the  chafing  dish  is  introduced  for  common  use  on  a  dining-room 
table,  other  electrical  appliances  useful  in  light  housekeeping 
will  follow. 

It  docs  not  follow  from  the  above  considerations  that  the 
companies  which  have  made  a  good  start  in  the  introduction  of. 
ccmplete  electric-cooking  outfits  should  discontinue  their  ef- 
forts. Where  gas  competition  is  not  present  or  where  light 
housekeeping  i<  to  be  done,  even  if  gas  service  is  available. 
complete   electric-cooking   outfits    stand   ii   first-class   chance   if 
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the  rates  are  right.  But  ulien  it  conies  to  advocating  appli- 
ances like  the  chafing  dish  and  other  things  which  can  he  used 
on  the  dining-room  table,  gas  competition  is  not  to  be  con- 
sidered, as  they  can  be  introduced  whether  there  is  gas  in  the 
house  or  not.  There  is  no  real  competition  of  these  devices, 
because  cooking  by  gas  or  alcohol  on  a  dining-room  table  is 
justly  never  to  become  popular. 


stock  watering  and  unnecessary  and  injurious  competition. 
The  report  also  gives  deserved  condemnation  to  the  old-fash- 
ioned limited  term  "franchise  laws,"  which  are  so  common. 


Speci.al  \'ersus  Standard  Signs. 

Considerable  difference  of  opinion  e.xist;  among  central  sta- 
tions which  have  been  pushing  the  sign  business  as  to  the  rela- 
tive- merits  of  special  designs  of  electric  signs  for  customers  as 
against  regular  standard  forms.  The  advantage  of  the  special- 
ly designed  sign  is  pointed  out  to  be  that  every  large  merchant 
likes  something  a  little  different  from  the  other  merchants  in 
the  city,  and  if  only  a  few  set  forms  are  used,  part  of  the  in- 
centive to  purchase  and  operate  an  electric  sign  is  destroyed. 
On  the  other  hand,  it  is  claimed  •  that  the  regular  standard 
forms  are  more  durable,  produce  a  more  iniiform  appearance 
on  a  street  if  used  extensively,  and  give  a  customer  more  for 
his  money  than  can  be  given  in  a  special  design.  We  will  noi 
presume  to  pass  judgment  on  this  question,  which  is  partially 
one  of  the  size  of  the  customer  to  be  dealt  with.  Very  large 
customers  naturally  require  special  signs  because  there  are  no 
standard  forms  regularly  made  in  very  large  sizes.  On  the 
other  hand,  the  small  customer  cannot  afford  to  go  to  the  ex- 
pense of  having  a  special  sign  made,  or  if  the  special  sign  is 
made  for  the  price  of  a  regular  standard  sign,  it  must  be  of  such 
inferior  quality  that  it  is  hardly  to  be  considered.  In  the  major- 
ity of  electric  signs,  both  special  and  standard,  there  is  room  for 
improvement  in  legibility  at  a  flistance.  The  heavy  block  letter 
has  been  used  too  much  in  the  past  for  the  good  of  the  electric 
sign  business.  It  permits  too  much  of  a  blurring  between  the 
lines  of  a  letter.  More  open  lettering  to  prevent  blurring  will 
be  popular  in  the  future. 


Meeting  the   Public  Half-Wav. 

.\lmost  an  entire  evening  session  at  the  recent  National 
Electric  Light  Association  convention  was  given  to  a  discus- 
sion of  the  report  of  the  Public  Policy  Committee,  the  ac- 
ceptance or  rejection  of  this  report  involving  the  question  of 
what  should  be  the  attitude  of  the  association  toward  regula- 
tion and  control  of  public  service  corporations  by  state  com- 
missions or  similar  bodies.  The  report  of  this  Public  Policy 
Committee,  which  is  printed  in  abstract  elsewhere,  promulgates 
some  doctrines  which  would  have  been  thought  inost  dangerous 
and  disloyal  to  the  interests  of  corporations  by  corporation 
officers  a  few  years  ago,  and  it  simply  goes  to  show  what  an 
evolution  has  been  going  on  the  past  few  years  in  the  attitude 
of  both  the  public  and  the  corporations.  In  the  first  place,  it 
is  being  popularly  demanded  that  the  power  of  corporate  wealth 
be  kept  in  its  legitimate  channels,  or,  as  an  alternative,  that 
corporate  ownership  be  abolished  and  public,  or  municipal, 
ownership  substituted  in  its  place.  We  have  within  the  past 
two  years  a  number  of  times  reflected  the  opinion  of  leading 
central  station  men  that  proper  supervision  of  the  business  by 
a  state  commission  or  something  of  the  kind  is  desirable,  not 
only  on  account  of  the  public,  but  because  investments  should 
be  more   secure   where   supervision  goes   so   far  as  to  prevent 


In  the  majority  of  states,  it  must  be  confessed  that  the  law^s 
are  at  present  very  unsatisfactory  as  regards  franchises,  both 
from  the  standpoint  of  the  corporations  and  the  public.  The 
usual  rule  is  to  grant  a  corporation  a  franchise  for  a  limited 
term  of  years,  usually  not  exceeding  25  years,  which  practice 
is  likely  to  keep  a  company  in  a  most  uncomfortable  state  of 
uncertainty  for  at  least  half  of  the  period  of  its  franchise.  Sup- 
pose, for  example,  a  company  has  a  franchise  for  20  years. 
For  the  first  10  years  of  its  life  .little  thought  is  usually  given 
to  what  is  to  occur  at  the  expiration  of  the  franchise,  and 
money  is  put  in  freely  to  develop  the  property  as  it  should 
be  developed  for  tlie  best  good  of  the  company  and  the  com- 
munity it  serves.  When  the  franchise  period  enters  the  sec- 
ond 10  years,  investors  will  begin  to  ask  what  is  to  become 
of  the  investment  at  the  expiration  of  the  franchise.  At  first 
sight  it  appears  that  investors  would  shrink  from  putting 
money  into  an  enterprise  that  in  a  few  years  will  have  no 
legal  right  to  carrj'  on  its  operations,  but,  in  fact,  they  are 
usually  inclined  to  take  the  chance  that  an  extension  of  fran- 
chise on  living  terms  will  be  granted,  and  needed  money  is 
forthcoming.  Nevertheless,  there  is  unavoidably  a  period  of 
more  or  less  duration  near  the  end  of  the  company's  franchise 
in  which  this  uncertainty  is  likely  to  prevent  proper  develop- 
ment. It  may  be  contended  that  if  the  company  goes  ahead  in 
good  faith  and  keeps  its  property  in  excellent  condition,  there 
should  be  no  difficulty  in  securing  the  right  kind  of  a  fran- 
chise at  the  end  of  its  term.  There  is  much  in  this  argument, 
but.  nevertheless,  w'hat  with  the  agitation  for  the  regulation 
of  corporations,  and  municipal  ownership  politicians  ambitious 
to  make  political  capital  out  of  squeezing  corporations  as  hard 
as  they  can,  the  companies  whose  franchi.'ses  are  soon  to  ex- 
pire are  in  an  unenviable  position. 


The  result  of  all  this  uncertainty  during  the  last  five  years 
of  a  company's  franchise  is  likely  to  be  inferior  service  to  the 
-community  owing  to  the  fact  that  capital  cannot  be  obtained 
for  needed  enlargements  and  improvements.  This  in  itself 
is  likely  to  stir  up  a  feeling  of  unrest  and  dissatisfaction  with 
the  company  and  so  matters  act  and  react,  from  bad  to  worse. 
There  is.  in  fact,  no  fundamental  reason  why  a  company  hav- 
ing an  immense  investment  in  permanent  property  in  public 
streets  should  be  placed  in  such  a  position  at  regular  intervals 
that  it  can  be  driven  off  the  streets  or  can  be  made  as  an 
alternative  to  accept  a  franchise  in  which  there  is  no  justice. 
The  public  service  company  should  be  allowed  to  do  business 
continually  in  a  city  as  long  as  it  behaves  itself  properly  and 
gives  good  service ;  nor  should  it  be  allowed  to  give  poor 
service  or  charge  extortionate  rates  for  10  or  20  years  simply 
because  it  has  a  franchise.  Occupancy  of  the  streets,  when  it 
is  to  be  dependent  on  proper  treatment  of  the  public,  involves, 
of  course,  some  method  of  continuous  regulation  by  commis- 
sion or  otherwise.  This  has  some  objections,  but  it  seems  to 
be  the  lesser  of  several  evils,  .\  little  house-cleaning  once  a 
year  or  oftcner  is  better  than  a  frightful  upheaval  once  in 
20  vears. 
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Work,   of  New  York    Electric  Commission. 


The  New  York  State  Gas  &  Electric  Ganimission  went  out  of 
existence  on  June  30,  and  cleaned  up  a  lot  of  its  work  before 
doing  so,  relieving  the  new  Public  Utilities  Commission  to 
that  extent.  The  commission  ordered  the  reduction  of  the 
price  of  electricity  supplied  by  the  Saratoga  Gas,  Electric 
Light  &  Power  Company  from  i2}/2  cents  per  kilowatt-hour  to 
8  cents  per  kilowatt-hour,  to  take  effect  Sept.  i ;  the  price  of 
electricity  in  Mount  Vernon,  supplied  by  the  Westchester 
Lighting  Company,  reduced  from  20  cents  a  kilowatt-hour  to  13 
cents,  to  take  effect  Sept.  i ;  the  price  of  electricity  in  Orange- 
burg, supplied  by  the  Rockland  Light  &  Power  Company, 
reduced  from  20  cents  to  a  maximum  rate  of  15  cents  a  kilo- 
watt-hour outside  of  incorporated  villages,  to  take  effect 
Sept.  I. 

The  commission  authorized  the  issue  by  the  Utica 
Gas  &  Electric  Company  of  5  per  cent  refunding  50-year  gold 
bonds  to  the  amount  of  $2,000,000  for  meeting  betterments 
heretofore  incurred  and  in  process  of  construction  on  the 
plant  of  the  Utica  company  and  its  subsidiary  companies. 

The  application  of  the  Oriskany  Hydro-Electric  Company  pro- 
posing to  operate  in  the  counties  of  Oneida,  Madison  and  Chen- 
ango, for  a  certificate  of  authority  to  transact  business  and  for 
consent  to  issue  first  mortgage  5  per  cent  40-year  gold  bonds 
was  denied.  The  company  asked  for  consent  to  the  issuance 
of  bonds  to  the  amount  of  $400,000. 

The  application  of  the  village  of  Potsdam  for  a  certificate  of 
authority  to  establish  and  operate  an  electric  lighting  system 
for  commercial  purposes  was  denied. 

A  certificiite  of  authority  was  granted  to  the  Sayrc 
Electric  Company,  a  foreign  corporation,  operating  in  Sayrc, 
Penn.,  to  transact  business  in  Waverly,  Tioga  County,  N.  Y., 
and  also  to  lease  the  distributing  system  of  the  Waverly 
Electric  Light  &  Power  Company  for  a  term  of  99  years. 

The  application  of  the  Champlain  Electric  Company  for  con- 
sent to  increase  its  capital  stock  from  $15,000  to  $30,000  was 
denied. 

Consent  was  given  the  Canton  Electric  Light  &  Power  Com- 
pany to  increase  its  capital  stock  from  $18,000  to  $38,000. 

The  application  of  the  Suffolk  County  Lighting  Company  for  a 
certificate  of  authority  to  transact  business  in  the  <town  and 
village, of  Babylon,  Long  Island,  was  granted. 


Meeting  of  Empire  State   Gas  and   Electric 
Association. 


Following  the  annual  meeting  of  the  New  York  State  Street 
Railway  Association  at  Hotel  Champlain,  Lake  Champlain,  last 
week,  a  meeting  was  held  at  the  same  place  on  June  27  by  the 
Empire  State  Gas  and  Electric  Association,  to  consider  the 
relationship  of  the  traction  and  lighting  interests  to  the  new 
Public  Utilities  law.  There  was  a  good  attendance,  and,  in  the 
absence  of  President  Palmer,  the  meeting  was  called  to  order 
by  Mr.  T.  R.  Beal,  who  stated  briefly  the  objects  of  the  meeting. 

The  first  business  was  the  reading  by  Mr.  H.  H.  Curran  of  a 
paper  or  report  on  the  publicity  work  of  the  association,  show- 
ing how  much  had  been  done  quietly  to  secure  the  publication 
of  facts  and  data  in  the  newspapers,  informing  the  public  and 
helpful  to  public  service  corporations.  Details  were  given  as 
to  the  wide  use  of  a  number  of  special  articles  on  facts  con- 
nected with  the  industry.  On  the  political  side  also,  good  work 
had  been  done  in  combating  misrepresentation  as  to  the  results 
of  municipal  ownership :  alleged  fires  caused  by  electricity,  etc. 
An  average  circulation  of  about  300,000  had  been  enjoyed  by 
the  articles  issued  by  the  bureau  for  the  association.  This  work 
is  estimated  to  cost  about  $10,000  a  year,  including  the  main- 
tenance of  the  secretary's  office  and  staff,  Mr.  .^rthur  Williams 
■pointed  out  various  useful  ways  in  which  the  work  could  be 
extended  and  made  fruitful  of  general  khihI.  ^uch  as  the  elec- 
trical steriliz;ition  of  milk. 


Mr.  J.  N.  Shannahan,  ex-president  of  the  State  Street  Rail- 
way Association,  addressed  himself,  by  request,  to  a  brief  dis- 
cussion of  the  scope  and  bearing  of  the  public  utilities  law,  in 
regard  to  which  he  felt  that  the  companies  in  allied  fields  must 
work  together,  possibly  through  some  joint  organization  that 
could  handle  the  subject  efficiently  and  present  a  common 
front  for  them  to  the  people  who  legislate  or  who  seek  legis- 
lation at  Albany.  Where  there  was  no  concerted  action,  bad 
measures  slipped  through. 

Mr.  Beal  suggested  that  as  the  law  treated  them  all  in  the 
same  manner,  it  might  be  well  to  combine  all  interests  in  one 
federal  association.  Indeed,  many  of  the  companies  were  in- 
terested in  three  or  four  fields  of  public  service. 

Mr.  Arthur  Williams  pointed  oiJt  that  among  the  national 
associations  that  was  virtually  accomplished  not  by  amalgama- 
ting, l)ut  through  "public  policy"  committees  that  worked  to- 
gether. That  seemed  to  him  a  better  way.  Each  industry  had 
its  own  problems.  At  the  recent  meeting  of  the  National  Elec- 
tric Light  Association  70  papers  were  read  on  as  many  topics. 

Mr.  W.  W.  Freeman  returned  to  the  main  topic  of  the  new 
law,  which  many  of  them,  he  said,  regarded  as  unduly  harsh 
and  drastic.  He  thought  that  the  association  ought  to  have  a 
clearing  house  whereby  a  report  could  be  had  on  the  general 
operation  of  the  law,  enabling  the  body  to  suggest  proper  and 
necessary  modifications.  It  would  be  helpful  to  keep  a  complete 
record  of  every  transaction  of  the  members  with  the  commis- 
sion as  a  basis  for  future  effort. 

A  brief  discussion  then  ensued  as  to  the  Massachuesetts  law 
and  as  to  one  or  two  features  of  the  New  York  law. 

Mr.  J.  M.  Wakeman  then  suggested  the  desirability  of  a  pub- 
lic utilities  state  committee,  an  idea  which  was  generally  ap- 
proved. He  then  made  a  motion  to  the  effect  that  the  meeting 
refer  to  the  executive  committee  of  the  association,  for  con- 
sideration and  action,  the  appointment  of  such  a  committee 
composed  of  representatives  'rom  the  association  to  collect  in- 
formation relative  to  the  action  of  the  public  utilities  commis- 
sion in  regard  to  applications  made  to  it  during  the  year;  and 
that  the  committee  suggest  to  the  executive  committee  of  the 
Street  Railway  Association  of  New  York  State  that  they  also 
appoint  such  a  committee;  that  these  two  committees  shall  meet 
jointly  and  make  a  report  which  shall  be  read  by  the  secretary 
of  each  association  at  its  annual  meetings;  that  the  committee 
cotisist  of  three  members  from  each  of  the  associations,  the  sec- 
retary of  each  being  a  member  c.x-officio;  that  the  secretaries 
obtain  the  information  presented  to  the  committee  and  make- 
reports  to  the  respective  associations.  This  was  unanimously 
adopted.  There  was  a  little  further  discussion,  but  no  other 
action  on  the  subject. 

The  next  matter  treated  was  that  of  uniform  accounting. 
Prof.  B.  V.  Swenson,  secretary  of  the  .American  Street  and 
Interurban  Railway  Association,  referred  to  the  general  adop- 
tion of  a  standard  system  by  street  railways,  recognized  also  by 
slate  boards  and  by  the  United  States  Census  Office. 

The  subject  of  gas  accounting  in  its  relation  to  the  require- 
ments of  the  law  was  also  discussed,  but  nothing  was  done,  and 
after  lunch  the  broad  topic  was  taken  up  again  in  a  paper  by 
Mr.  Hart,  who  submitted  a  scheme  and  general  outline  for  gas 
and  electric  companies.  There  was  a  brief  discussion  on  this 
dealing  with  technical  points  of  reserve,  operation,  depreciation, 
etc.  It  was  finally  agreed,  on  motion  of  Mr.  Arthur  Williams,  to 
recommend  to  the  executive  committee  the  appointment  of  a 
committee  of  three  accountants  to  work  in  conjunction  with 
corresponding  committees  of  the  .\merican  Gas  Light  .Asso- 
ciation and  the  .American  Street  Railway  .Association  for  the 
purpose  of  formulating  a  method  of  accounting  to  meet  as  near- 
ly as  possible  the  conditions  found  in  the  various  lighting  com- 
panies of  the  state;  tliat  using  as  a  basis  the  work  up  to  the 
present  time  of  the  national  societies,  the  accounting  committee 
of  the  association  prepare  a  report  and  a  recommendation  for 
submission  to  the  Public  Utilities  Commission  after  approval  by 
the  executive  committee. 

Mr.   R.  A.   Davidson   then   read  a   brief  paper  on   "Fire   and 
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Liability  Insurance  for  Gas  and  Electric  Companies,"  suggesting 
methods  by  which  the  companies  could  secure  lower  rates  than 
are  now  accorded  them.  On  motion  of  Mr.  W.  W.  Free- 
man, it  was  recommended  to  the  executive  committee  to  print 
and  distribute  the  paper  to  all  lighting  companies  in  the  state. 
There  was  a  brief  discussion  on  mutual  insurance,  and  such 
practice  in  Cleveland  as  to  street  railways  and  in  New  York  as 
to  lighting  plants  was  cited  by  different  members.  Mr.  Free- 
man stated  that  this  insurance  method  in  New  York  was  ap- 
plied also  to  accident  liability.  A.  recommendation  was  made 
for  a  committee  on  the  subject.    The  meeting  then  adjourned. 


Niagara    Falls    Meeting     of    the    American 
Institute  ot   Electrical   Engineers. 


The  meeting  of  the  American  Institute  of  Electrical  Engineers 
at  Niagara  Falls  last  week  was  a  pronounced  success,  it  being 
some  years  since  so  large  an  attendance  was  secured.  At  first  it 
looked  as  though  the  representation  would  be  slim,  but  members 
arrived  steadily  each  day  up  to  the  very  close  of  the  convention 
and  nearly  470  were  registered.  Allowing  about  100  for  local  at- 
tendance and  committee,  this  gave  not  less  than  370  from  different 
parts  of  the  country  and  Canada,  and  Dr.  Sheldon  was  very  much 
gratified,  with  the  other  officers  who  had  worked  hard  to  en- 
sure the  success  of  the  occasion. 

In  addition  to  the  regular  entertainments  noted  on  the 
printed  programme,  there  was  an  interesting  special  episode  of 
the  kind,  due  to  the  courtesy  of  the  local  committee,  who  on 
Friday  evening  took  a  party  of  over  80  by  trolley  car  down  the 
Gorge  to  the  Whirlpool  Rapids.  There,  for  about  an  hour,  a 
searchlight  was  played  upon  the  raging  mass  of  foam,  and  the 
vari-colored  effects  were  wonderfully  effective.  The  party 
enjoyed  the  spectacle  immensely  and  were  loathe  to  leave  it. 

The  appeal  made  to  the  members  present  to  contribute  to  the 
building  fund,  if  they  had  not  already  done  so,  was  attended 
with  happy  results.  A  number  of  members  who  had  not  pre- 
viously given  any  thought  to  the  matter  hastened  to  subscribe, 
and  the  end  of  the  week  saw  the  fund  richer  by  not  less  than 
$1,100,  giving  it  a  decided  impetus  toward  the  goal  of  $185,000. 
The  amount  now  raised  is  about  $166,000. 

During  the  week  there  was  not  a  little  talk  and  discussion 
as  to  the  next  annual  meeting  of  the  Institute.  It  will  be  the 
twenty-fifth,  and  will  therefore  be  a  landmark  in  the  history 
of  the  body.  There  is  a  general  desire  to  make  the  occasion 
memorable  in  various  ways. 

Following  are  abstracts  of  the  discussions  of  papers  read  on 
Wednesday,  Thursday  and  Friday : 

TR.^NSF0RMERS. 

Three  papers  on  transformers  led  to  an  interesting  discussion. 
One  of  the  papers  was  by  Mr.  S.  M.  Kinter  on  "Choke  Coils 
versus  E.xtra  Insulation  of  the  End  Windings  of  Transform- 
ers;" another,  by  Mr.  Walter  S.  Moody,  on  the  "Protection 
of  the  Internal  Insulation  of  a  Static  Transformer  against  High 
Frequency  Strains,"  and  the  third,  by  Mr.  H.  W.  Tobey,  on 
"Notes  on  Transformer  Testing."  The  discussion  on  these 
papers  was  opened  by  Mr.  A.  H.  Pikler,  who  expressed  the 
opinion  that  neither  the  extra  insulation  of  the  end  turns  of 
a  transformer  nor  the  use  of  choke  coils  can  be  considered  as  a 
perfect  preventive  of  troubles  from  lightning,  when  used  alone. 
It  is  far  preferable  to  provide  a  moderate  amount  of  extra 
insulation  for  the  end  turns  and  to  use  a  small  amount  of  ex- 
ternal inductance.  Mr.  K.  C.  Randall  stated  that  it  is  extremely 
desirable  in  any  event  to  use  a  certain  amount  of  external 
inductance. 

Mr.  D.  B.  Rushmore  discussed  in  detail  the  disastrous  effect 
of  an  arcing  ground  in  producing  high  potential  strains  in  a 
transformer.  Under  some  conditions  a  choke  coil  is  undoubt- 
eSly  desirable,  but  there  are  case."!  where  it  in  itself  may  cause 
excessive  voltage  rises.  Mr.  P.  M.  Lincoln  agreed  with  the 
conclusions  of  Mr.  Kintner  as  to  the  value  of  an  external  choke 
coil,  because,  although  there  is  an  active  voltage  between  each 


turn  of  a  transformer,  and  a  short  circuit  between  such  turns 
may  produce  an  enormous  current,  an  exactly  equal  short 
circuit  in  a  choke  coil  due  to  any  excessive  voltage  across 
such  coil  can  produce  no  result  worse  than  eliminating  the  coil 
from  the  circuit 

Mr.  E.  J.  Berg  explained  the  great  advantage  arising  from 
cutting  out  unnecessary  turns  from  the  middle  of  the  trans- 
former rather  than  from  the  end  when  one  wishes  to  vary  the 
voltage  upon  a  transformer  whose  end  turns  are  given  an  extra 
amount  of  insulation. 

Mr.  W.  M.  Smith  called  attention  to  the  increased  expense 
of  repairing  any  defects  in  a  transformer  which  depends  upon 
the  extra  insulation  of  the  end  turns  for  protection  in  compari- 
son with  the  expense  connected  with  replacing  a  damaged  choke 
coil.  The  time  has  arrived  when  choke  coils  should  be  standard- 
ized. Each  coil  should  be  placed  where  no  flash  can  reach  it. 
and  where  it  can  cause  no  damage  in  itself.  Mr.  C.  W.  Stone 
ited  that  choke  coils  have  not  been  found  advantageous  for 
use  wdth  cables  on  account  of  their  inability  to  protect  a  cable 
from  internal  disturbances.  Prof.  E.  E.  F.  Creighton  explained, 
on  the  basis  of  resonance,  the  phenomenon  sometimes  observed 
of  a  higher  voltage  being  produced  at  the  transformer  terminals 
inside  of  the  choke  coil  and  at  the  outside  of  the  choke  coils 
nearer  the  transmission  line.  He  stated  that  cases  have  been 
known  where  inner  turns  of  a  transformer  have  been  damaged 
without  injuring  the  insulation  of  the  end  turns,  even  when  the 
inner  turns  w-ere  equally  as  well  protected  as  the  outer  turns. 
Mr.  William  McClcllan  expressed  the  opinion  that  it  will  be 
necessary  to  continue  the  use  of  choke  coils  in  connection 
with  transformers  until  there  has  been  produced  an  arrester 
having  the  essential  characteristics  of  a  safety  valve.  Such  a 
transformer  is  promised  in  the  new  electrolytic  type. 

Prof.  Morgan  Brooks  reported  the  results  of  a  series  of  ob- 
servations which  showed  that  excessive  voltages  may  be  pro- 
duced in  the  secondary  of  a  transformer  by  closing  the  primary 
circuit  at  certain  points  of  the  e.  m.  f.  wave.  Mr.  W.  S.  Lee 
expressed  his  preference  for  the  installation  of  both  choke  coils 
and  extra  iflsulation  of  the  end  turns  in  connection  with  light- 
ning arresters.  Experience  has  shown  that  the  weakest  point 
of  the  high  potential  transformer  is  in  the  terminals,  rather 
than  in  either  the  end  turns  or  in  the  choke  coils.  Mr.  Ray 
P.  Jackson  stated  that  the  effectiveness  of  a  choke  coil  depends 
almost  exclusively  upon  its  inductance.  The  experience  seems 
to  indicate  that  the  inductance  should  have  a  value  of  about 
.04  or  .05  henries.  If  the  end  turns  of  a  transformer  are  in- 
sulated and  used  for  protection,  the  extra  insulation  should 
cover  such  a  length  of  turn  as  to  include  this  amount  of  in- 
ductance. It  is  found  that  with  large  transformers  the  required 
number  of  turns  is  not  unreasonable.  In  spite  of  this  fact, 
however,  it  seems  more  desirable  to  use  external  choke  coils. 
If  the  arrester  in  itself  is  perfect  there  would  be  practically 
no  need  for  a  choke  coil.  Moreover,  modern  transformers  are 
so  constructed  that  when  used  in  connection  with  proper  choke 
coils  there  is  no  need  for  extra  insulation. 

Dr.  C.  P.  Steinmetz  said  that  choke  coils  may  be  advantage- 
ously located  within  the  transformer  tank  when  oil  insulation  is 
used.  They  should,  however,  be  so  placed  as  to  protect  all  of 
the  apparatus  within  the  station  or  sub-station.  Thus,  if  a 
switch  is  located  between  the  transformer  and  the  external 
line  a  choke  coil  in  the  transformer  case  will  not  protect  the 
switch.  For  most  installations  it  is  preferable  to  place  the 
choke  coil  out  of  doors  and  depend  upon  air  insulation.  The 
transformer  itself  should  also  be  protected  by  means  other  than 
the  choke  coil  itself.  At  a  very  high  frequency,  such  as  30,000 
cycles  per  second,  there  may  be  an  enormous  rise  of  e.  m.  f. 
inside  of  a  choke  coil  due  to  resonance.  It  is  desirable  in  most 
cases  to  use  only  that  amount  of  inductance  which  is  absolutely 
essential  to  the  operation  of  the  lightning  arrester  equipment. 
Mr.  R.  D.  Mershon  called  attention  to  the  fact  that  even  in 
case  a  transformer  is  wound  for  two  voltages,  one  having  half 
the  value  of  the  other,  it  is  not  necessary  to  use  an  extra 
amount  of  insulation  for  the  end  turns,  because  the  turns 
which    are   given    extra    insulation    may    be    designed    for    the 
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largest  current  which  the  transformer  will  carry  and  may  be 
used  to  carry  such  current  both  when  the  coils  are  connected 
in  series  and  in  parallel.  In  any  event,  however,  the  best  re- 
sults wiU  be  obtained  when  a  choke  coil  is  used  and  such  choke 
coil  should  be  of  the  air-insulated  type  and  placed  out  of  doors. 

Mr.  W.  L.  R.  Emmet  called  attention  to  the  fact  that  the  best 
protecticn  is  afforded  by  a  device  which  is  non-elastic.  That  is 
to  say,  it  is  preferable  for  the  device  to  absorb  energy  and  to 
dissipate  it,  rather  than  to  store  it  and  then  give  it  up  to  the 
system. 

Mr.  O.  S.  Lyford,  Jr.,  suggested  that  on  account  of  the  fact 
that  the  weakest  point  in  a  transformer  equipment  is  in  the 
terminals  all  of  the  apparatus  requiring  high  potential  terminals 
should  be  placed  within  a  single  oil-insulated  case.  This  case 
should  contain  the  choke  coil  and  the  scries  transformer,  when 
such   is    used. 

TRANSMISSION    LINES. 

Mr.  D  K.  Scholes  presented  a  paper  on  "Transmission  Line 
Towers  and  Economical  Span,"  which  was  followed  by  a  paper 
by  Mr.  Norman  Rowe  on  "Lightning  Rods  and  Grounded 
Cables  as  a  Means  of  Protecting  Transmission  Lines  Against 
Lightning."  These  papers  were  discussed  by  Messrs.  Hoopes, 
Fleming,  Neall,  Mershon,  Thomas,  Lee,  Paine  and  Ricker.  Mr. 
Mershon  stated  that  experience  of  the  Niagara,  I^ckport  & 
Ontario  Power  Company's  transmission  lines  during  a  certain 
time  showed  that  76  per  cent  of  the  trouble  was  encountered 
on  the  type  insulaitor.  In  view  of  past  experiences  the 
company  is  now  employing  horn  arresters,  which  are  so  ar- 
ranged as  to  act  both  as  arresters  and  as  lightning  rods;  that  is 
to  say,  the  side  of  the  horn  arrester  which  is  connected  to  the 
ground  is  extended  upward  above  the  transmission  line  so  as 
to  act  in  the  capacity  of  a  lightning  rod.  Mr.  W.  S.  Lee  said 
that  <|uitc  independent  of  any  consideration  of  the  most  econom- 
ical span  that  may  be  employed  in  a  certain  transmission  line, 
the  contour  of  the  country  to  a  large  extent  determines  the 
length  of  the  span  which  must  be  used.  This  is  especially 
true  ill  mountainous  regions.  Where  there  are  numerous  hills 
and  valleys  a  single  pole  can  be  placed  on  top  of  each  hill  and 
long  spans  employed,  or  two  poles  can  be  placed  on  each  side 
of  certain  hills  and  long  spans  employed  across  adjacent  valleys 
witli  short  spans  over  the  hilltop. 

At  the  session  of  Wednesday  evening  the  following  papers 
were  presented:  "The  Transmission  Plant  of  the  Niagara, 
Lockport  &  Ontario  Power  Company,"  by  Mr.  Ralpli  D.  Mershon. 
''Location  of  Broken  Insulators  and  Other  Transmission  Line 
Troubles,"  by  Mr.  L.  C.  Nicholson.  "A  New  Type  of  Insulator 
for  High  Pension  Transmission  Lines,"  by  Mr.  E.  M.  Hewlett 
"Some  New  Methods  in  High  Tension  Line  Construction,"  by 
Mr.  Harold  W.  Buck.  "Switchboard  Practice  for  Voltages  of 
60,000  and  L'pward,"  In    Mr.  S.  Q.   Hayes. 

Replying  to  a  question  in  the  discussion  of  the  above  papers 
as  to  excess  strains  that  have  been  placed  upon  the  spans  across 
the  Niagara  Gorge,  Mr.  F.  B.  H.  Paine  said  that  the  object  in 
using  such  a  strain  was  to  permit  of  locating  the  towers  near 
the  water's  edge  and  to  prevent  swinging  of  the  wires  across  the 
Gorge.  Mr.  D.  B.  Rushmore  stated  that  in  many  long-distance 
transmission  systems  an  excessive  amount  of  money  is  expended 
for  insuring  continuity  of  service.  He  expressed  the  opinion 
that  suqh  continuity  may  be  obtained  more  cheaply  by  the  use 
of  a  steam  power  auxiliary  plant  at  the  point  of  distribution. 
Mr.  William  McCIellan  stated  that  the  durability  and  effective- 
ness of  a  transmissi<in  installation  depend  to  a  very  large 
extent  upon  the  insulators.  The  insulator  described  by  Mr. 
Hewlett  seems  to  be  almost  ideal  in  this  respect.  Mr.  Hewlett 
stated  that  e;ich  of  the  disks  of  the  link  insulator  is  capable 
of  withstanding  a  voltage  of  about  65,000  It  is  rated  at 
jj.ooo  volts,  so  that  a  large  factor  of  safety  is  used.  For  6o.ooo- 
volt  transmission  work  either  two  or  three  disks  are  placed  in 
series.  In  reply  to  a  question  by  Mr.  W.  M.  Smith  as  to  the 
formation  of  ice,  Mr.  Hewlett  stated  that  no  trouble  from  ice 
is  anticipated,  becuise  observatioTis  have  shown  that  when  ice 
forms  in  the  pncket  in  the  top  of  a  disk  it   is  forced  outward 


without  cracking  the  disk  or  damaging  it  in  any  way.  When 
several  insulators  arc  placed  in  series  the  total  voltage  is  not 
divided  uniformly  across  the  various  insulators,  but  the  lack 
of  uniformity  is  not  excessive. 

DEFLOCCULATED  GRAPHITE. 

A  paper  by  Mr.  E.  G.  Acheson  on  "Deflocculated  Graphite. 
is  printed  elsewhere  in  abstract.  In  the  discussion  in  reply 
to  a  question,  Mr.  .\cheson  stated  that  while  the  experience 
with  deflocculated  graphite  in  solution  as  a  lubricant  is  limited, 
observations  show  that  there  is  no  tendency  for  the  solution 
to  become  more  dense  and  viscous.  However,  there  is  a  slight 
accumulation  of  graphite  in  the  bearings,' so  that  after  the  sup- 
ply of  lubricant  has  been  cut  off  the  friction  is  not  increased 
appreciably  for  a  considerable  time.  The  new  lubricant  has 
been  found  well  suited  for  high-speed  and  high-pressure  opera- 
tion. He  asked  the  cooperation  of  operating  engineers  in 
determining  its  lasting  qualities  under  severe  service. 

THE    ELECTRIC    RAILWAY. 

Three  papers  relating  to  the  electric  railway  gave  rise  to  an 
interesting  discussion.  The  titles  of  the  papers  are  as  follows: 
"Single-phase  versus  Three-phase  Generators,"  and  "Choice  of 
Frequency  for  Single-phase  Railways,"  by  Mr.  A.  H.  Arm- 
strong. "Twenty-five  versus  Fifteen  Cycles  for  Heavy  Rail- 
ways," by  Mr.  N.  W.  Storer.  "Cummutating-Pole  Direct- 
Current  Railway  Motors,"  by  Mr.  E.  H.  Anderson.  The  dis- 
cussion was  opened  by  Mr.  Paul  M.  Lincoln,  who  said  that  in 
the  electrification  of  steam  railroads,  the  electrical  equipment 
used  for  propulsion  will  not  be  connected  in  any  way  with 
other  electrical  equipments,  so  that  any  discussion  of  the 
limitations  of  a  certain  equipment  for  combined  duties  is 
irrelevant.  Mr.  H.  G.  Stott  showed  that  a  three-phase  star- 
connected  generator  can  supply  power  to  single-phase  and 
three-phase  loads  by  using  the  equivalent  of  a  four-wire 
system  for  single-phase  lo.ids,  and  a  three-wire  system  for 
the  polyphase  loads.  Mr.  Wm.  McCIellan  showed  that  some 
simplicity  is  obtained  by  using  a  T-connection,  because 
in  this  event  the  load  need  be  divided  into  only  two  instead 
of  three  parts,  and  an  inequality  of  the  two  parts  does  not 
seriously  affect  the  operation  of  the  system. 

Prof.  C.  P.  Steinntetz  explained  that  an  induction  regulator 
cannot  be  employed  for  supplying  a  balanced  load  on  a  poly- 
phase generator  when  the  load  on  the  system  is  single  phase. 
He  showed  that  the  effect  of  a  single-phase  load  between  two 
leads  on  a  three-phase  system  tends  to  decrease  the  voltage 
between  these  two  leads  and  between  one  of  these  leads  and 
the  third  lead ;  the  voltage  between  the  other  lead  and  the 
third  lead  is,  however,  affected  very  little.  Any  lamp  load 
should  be  placed  across  between  the  latter  two  leads.  Mr. 
E.  J.  Berg  called  attention  to  the  fact  that  the  speed  limitations 
in  low-frequency  generator  design  have  been  overcome  in  th>.- 
Stanley  alternator,  which  is  a  special  type  of  generator  sup- 
plied with  low-frequency  alternating  excitation.  Mr.  M.  M. 
McCIellan  discussed  recent  developments,  and  stated  that  while 
for  the  types  of  motors  that  have  already  been  introduced  for 
railway  work  a  frequency  of  15  cycles  is  preferable  to  une  of 
25  cycles,  the  last  word  has  not  yet  been  said  as  to  present 
and  future  developments  of  other  types.  The  limited  informa- 
tion that  has  been  given  out  concerning  new  types  would  load 
one  to  wish  to  wait  for  further  developments  before  accepting 
either  the  one  frequency  or  the  other  as  the  standard. 

Dr.  Steinmetz  showed  that  for  each  type  of  alternating-cur- 
rent apparatus  there  is  a  certain  range  of  frequency  at  which 
it  operates  most  advantageously.  Thus,  for  stationary  trans- 
formers the  economical  range  is  very  high,  in  fact  above  the 
frequencies  ever  used  commercially.  Generators  have  a  limited 
range  of  frequency,  the  most  economical  frequency  varying  with 
the  character  of  the  prime  mover  and  the  output  of  the  generator 
unit.  Small  induction  motors  can  be  built  more  economically  for 
60  cycles  than  for  25  cycles,  while  the  reverse  is  true  of  largo 
motors.  The  proper  frequency  for  rotary  converters  is  about  25 
cycles.     The  single-phase  series  motor  operates  more  and  more 
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ecc.noniically  the  lower  the  frequency.  Such  is  not  true,  however, 
of  the  alternating-current  railway  motor  invented  by  Mr.  E.  F. 
W.  Alexanderson.  This  motor  operates  more  economically  at  25 
cycles  than  at  15  cycles  and  the  commutation  is  excellent.  In  this 
motor  the  improvement  in  commutation  is  due  to  the  neutraliza- 
tion of  the  e.  m.  f.  in  the  short  circuited  coil,  rather  than  to  a 
lowering  of  the  frequency  for  a  given  flux  of  the  insertion  of 
resistance  to  decrease  the  short-circuit  current. 

Mr.  P.  Junkersfeld  called  attention  to  the  fact  that  the  power 
necessary  to  operate  steam  roads  is  ordinarily  grossly  over- 
estimated. Careful  estimates  and  observations  show  that  all  of 
the  roads  radiating  from  Chicago  for  25  miles  would  use  only  • 
about  25  per  cent  of  the  electrical  generating  equipment  now 
installed  in  Chicago. 

Mr.  Gano  S.  Dunn  said  that  present  trend  of  development 
seems  to  indicate  that  the  commutating-pole  machine  will 
be  the  predominating  type  of  the  future  for  many  purposes. 
It  is  especially  suited  for  high-speed  generators,  variable-speed 
motors  and  direct-current  railway  motors.  There  are  cases, 
however,  where  the  extra  poles  and  windings  involve  a  prohibi- 
tive amount  of  complication,  and  the  ordinary  design  is  more 
economical.     Such  a  case  is  found  in  the  constant-speed  motor. 

In  reply  to  a  question  as  to  the  extent  to  which  high-voltage 
railway  motors  have  been  employed.  Mr.  Anderson  stated  that 
although  no  1200-volt  railway  motors  are  yet  in  service,  many 
orders  have  been  received  for  such  machines  and  the  motors 
have  been  built  and  tested.  Even  at  an  e.  m.  f.  of  1800  volts 
the  commutation  has  been  found  to  be  entirely  satisfactory. 
The  danger  of  flashing  has  been  eliminated  by  removing  the 
prime  cause  therefor,  namely  the  collection  of  carbon  dust  on 
the  commutator  and^  neighboring  insulated  parts.  A  commu- 
tating-pole motor  is  subject  to  so  little  disintegration  of  the 
brushes  that  there  is  no  accumulation  of  carbon  dust. 

CODE   OF   ETHICS. 

.A  proposed  code  of  electrical  engineering  ethics  was  sub- 
mitted by  Dr.  S.  S.  Wheeler,  the  chairman  of  the  committee 
on  the  code,  who  moved  its  acceptance  by  the  membership  of 
the  Institute,  it  having  already  been  approved  by  the  board  of 
directors.  In  seconding  Dr.  Wheeler's  motion,  Mr.  William 
McClellan  called  attention  to  the  fact  that  the  committee,  which 
consisted  of  the  chairman  noted  above  and  Messrs.  Stein- 
metz  and  Buck,  represented  all  classes  of  interests  connected 
with  the  work  of  the  Institute,  and  that  this  committee  had 
conscientiously  considered  all  phases  of  the  relation  of  the  elec- 
trical engineer  to  the  various  persons  with  whom  he  deals  pro- 
fessionally. Mr.  H.  G.  Stott  expressed  his  disagreement  with 
several  clauses  as  worded,  and  offered  an  amendment  to  Dr. 
Wheeler's  motion  to  the  eflFect  that  the  acceptance  of  the  code 
by  the  membership  be  postponed  until  a  letter  ballot  could  be 
obtained  from  the  full  membership.  .After  a  lively  discussion, 
participated  in  by  Messrs.  G.  S.  Dunn,  H.  W.  Buck.  S.  S. 
Wheeler,  R.  W.  Pope.  C.  P.  Steinmetz.  C.  W.  Ricker.  C.  W. 
Stone,  Carroll  Thomas,  C.  F.  Scott.  W.  L.  R.  Emmet  and  X. 
W.  Stoher.  an  amendment  to  Mr.  Stott's  amendment,  which 
had  been  proposed  by  Mr.  Dunn,  was  pas.sed.  according  to 
which  latter  amendment  the  Institute  accepted  the  code  in 
its  present  form,  but  will  call  upon  the  general  membership 
for  criticisms  in  view  of  making  certain  changes  during  the 
next  year.  For  the  purpose  of  conducting  this  work,  the  for- 
mer committee  was  reappointed  for  another  year.  Dr.  Wheeler 
announced  that  the  Institute  code  was  the  first  code  of  ethics 
to  have  been  adopted  by  any  engineering  .society  in  .America. 
-At  a  later  session  it  was  announced  that  the  action  of  the  con- 
vention in  adopting  the  code  was  unconstitutional,  as  that  body 
could  only  make  recommendations  to  the  board  of  directors 
on  matters  affecting  the  policy  of  the  Institute.  By  vote  thv 
code  was  then  referred  to  the  board. 

ENGtNEERING    EOfCATIO.V. 

Prof.  M.  H.  Xorris  presented  a  paper  on  "The  .\ttitude  of 
the  Technical  School  Toward  the  Professif)n  of  Electrical 
Engineering."  which  was  followed  by  a  paper  by  Prof.  V.  Kara- 
petoff  on  "The  Concentric  Method  of   Teaching  Electrical  Engi- 


neering." Prof.  J.  -A.  Shaw  objected  to  the  practical  exclusion  of 
mathematics  from  a  student's  first  year  in  college,  as  proposed  by 
Prof.  Karapetoff.  For  acquiring  information  concerning  en- 
gmeering  practice  a  little  experience  in  power  plants  and  manu- 
facturing establishments  is  far  preferable  to  any  laboratory 
course  in  college.  It  is  possible  to  give  the  student  an  excellent 
idea  of  the  relation  of  the  several  sciences  if  all  chemical, 
physical  and  electrical  transformations  be  discussed  on  tht 
basis  of  energy  changes. 

Prof.  F.  B.  Crocker  stated  that  electrical  engineering  should 
no  longer  be  considered  as  a  branch  of  mechanical  engineer- 
ing. In  many  colleges  electrical  engineering  has  sprung  from 
either  physics  or  mechanical  engineering,  to  which  it  yet  re- 
mains attached.  .At  Columbia,  however,  electrical  engineering 
has  always  been  treated  as  a  subject  complete  in  itself,  and  re- 
lated to  mechanical  engineering  just  as  the  latter  is  related  to 
civil  engineering. 

Mr.  Gano  S.  Dunn  expressed  great  satisfaction  at  the  atti- 
tude of  the  Institute  towards  engineering  education.  The 
training  which  a  student  receives  at  a  technical  school  is  of 
such  a  nature  as  to  render  it  valuable  to  a  person  in  prac- 
tically every  line  of  work,  such  as  banking,  merchandizing,  con- 
tracting, etc..  in  addition  to  the  usual  engineering  work.  No 
subject  is  of  more  importance  than  the  instruction  of  students 
in  engineering  schools,  so  that  the  methods  employed  should 
be  considered  most  seriously.  Doubtless  the  best  results  will 
be  obtained  from  a  broad  general  training  rather  than  a  narrow 
specialization. 

Dr.  Samuel  Sheldon  expressed  the  opinion  that  the  proper 
solution  of  the  problem  of  instructing  students  in  engineering 
can  be  found  only  in  eliminating  incompetent  instructors  and 
employing  proper  teachers.  Men  who  are  capable  of  becoming 
good  teachers  are  in  great  demand  in  other  lines  of  work  in 
which  the  compensation  is  more  inviting.  Undoubtedly  a  con- 
siderable improvement  would  be  made  if  the  members  of  the 
teaching  profession  were  better  paid. 

Prof.  G.  W.  Patterson  made  a  plea  for  education  along  broad 
lines  and  stated  his  belief  that  the  method  proposed  by  Prof. 
Karapetoff  would  not  turn  out  a  desirable  product.  Prof.  L. 
W.  Gill  stated  that  instead  of  teaching  theory  first  and  then 
practice,  as  is  usually  done  at  present,  or  practice  first  and  then 
theory  as  proposed  by  Prof.  Karapetoff,  it  is  preferable  to  teach 
practical  and  theoretical  subjects  together.  The  problem  of 
rendering  the  subjects  interesting  to  students  can  be  solved 
readily  by  adopting  proper  methods  of  presentation. 

ST.\ND.\RDIZ.\TION. 

The  revised  standardization  rules  of  the  Institute,  which 
have  been  changed  in  form  and  wording  in  accordance  with 
variolis  suggestions  received  from  members  during  the  past 
year,  were  adopted  without  discussion  and  without  any  dis- 
senting vote. 

.\LTERX.\TIXG-CURREXT     .MOTOR.S. 

In  the  discussion  of  a  paper  by  Mr.  William  Cooper  on  the 
"Regeneration  of  Power  with  Single-Phase  Railway  Motors." 
.Mr.  W.  I.  Slichter  said  that  the  method  outlined  by  Mr. 
Cooper  is  exceptionally  advantageous  for  heavy  railway  work. 
He  showed  that  the  amount  of  power  returned  during  retarda- 
tion can  conveniently  be  varied  by  changing  the  excitation  of 
the  exciting  motor.  Mr.  L.  B.  Stillwell  stated  that  the  most 
advantageous  feature  of  regeneration  is  in  the  minimizing  of 
wear  and  tear  on  the  rolling  stock.  Even  with  three-phase 
motors,  the  regeneration  is  of  considerable  importance.  Thus  it 
is  possible  with  such  motors  to  maintain  an  average  speed  equal 
to  that  with  series-wound  motors  and  yet  obtain  a  large  saving 
jn  energy.  For  example,  instc.id  of  climbing  a  hill  :it  20  miles 
per  hour  and  descending  at  40  miles  per  hour,  it  is  preferable 
to  travel  at  the  mean  speed  of  30  miles  per  hour,  requirin.g  extra 
power  for  ascending  and  returning  power  in  descending.  In 
reply  to  a  question  by  Mr.  J.  .\.  Lincoln  Mr.  Cooper  stated  that 
when  a  railway  motor  is  used  both  for  propelling  and  for  brak- 
ing the  wear  on  the  gear  is  somewhat  increased  over  that  ditr- 
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ing  simple  motor  operation,  but  the   increase  is  not  large  and 
is  of  no  importance. 

A  pajper  by  Prof.  C.  A.  Adams  and  Messrs.  VV.  K.  Cabot  and 
G.  Irving,  Jr.,  on  "Fractional  Pitch  Windings  for  Induction 
Motors  and  Alternators,"  and  one  by  Mr.  R.  E.  Hellmund  on 
the  "Zigzag  Leakage  of  Induction  Motors,"  were  discussed  to- 
gether. 

Mr.  B.  T.  McCormick  explained  by  means  of  a  vector  dia- 
gram that  with  a  fractional  pitch  winding  the  exciting  mag- 
netomotive force  can  be  determined  by  a  simple  calculation  in- 
volving the  resultant  of  two  vectors  displaced  from  each  other 
by  as  many  electrical  time  degrees  as  the  upper  and  lower  half 
windings  are  separated  in  electrical  space  degrees.  A  simi- 
lar diagram  served  to  determine  the  relative  increase  in  the 
leakage  reactance  of  the  embedded  conductors  when  certain 
turns  were  placed  in  slots  with  turns  of  another  phase. 

Mr.  C.  W.  Stone  called  attention  to  the  fact  that  fractional 
pitch  windings  are  quite  generally  used  for  motors  and  genera- 
tors. With  such  windings,  when  high  voltages  are  used,  it  is 
necessary  to  use  extra  insulation  on  the  windings  of  different 
phases  that  are  placed  in  the  same  slot. 

Prof.  Adams  showed  that  the  increase  in  exciting  current 
with  a  decrease  in  the  winding  pitch  is  due  to  two  factors; 
the  flux  density  for  a  certain  impressed  voltage  is  increased, 
while  the  area  over  which  the  magnetomotive  force  of  the 
current  ni  each  winding  operates  is  decreased.  Although  both 
the  exciting  current  and  the  short-circuit  current  are  increased, 
the  maxinunn  power  factor  may  not  be  the  same,  because  the 
two  do  not  always  increase  in  the  same  ratio. 

Dr.  A.  S.  McAllister  stated  that  the  most  convenient  method 
for  ascertaining  the  exciting  current  is  by  finding  the  quadra- 
ture wattless  volt-amperes.  Since  the  energy  stored  in  any 
magnetic  field  during  one-half  cycle  is  restored  during  the 
next  there  is  a  definite  interchange  of  energj'  from  the  electric 
circuit  to  the  magnetic  circuit  during  each  half  cycle.  The 
amount  of  energy  in  each  magnetic  part  depends  directly  upon 
the  product  of  its  volume  and  the  square  of  the  magnetic  den- 
sity and  inversely  upon  the  permeability.  The  total  sum  of  the 
cyclically  stored  and  restored  magnetic  energy  per  cycle  re- 
duced to  power  by  reference  to  the  frequency  gives  the  quadra- 
ture exciting  volt-amperes,  from  which  the  exciting  current 
can  be  determined  when  desired. 

In  the  discussion  on  a  paper  by  Mr.  W.  I.  Slichter  entitled 
"The  Vector  Diagram  of  the  &)mpensated  Single-Phase 
Motor."  Prof.  V.  Karapetoff  showed  that  according  to  the 
usual  theories  of  the  compensated  single-phase  motor,  the 
current  locus  should  be  a  circle.  Experience,  however,  shows 
that  the  locus  is  not  a  true  circle,  but  departs  therefrom  on 
account  of  the  change  in  magnetic  reluctance,  which  change  the 
usual  theories  fail  to  consider.  While  the  simple  theories  are 
adequate  for  explaining  the  characteristics  of  the  motor  they 
are  not  sufficiently  exact  for  predetermining  the  performance 
of  a  machine  being  designed. 

TRACK     SIGN.VLING. 

.\  paper  presented  by  Mr.  L.  Frederic  Howard  on  "Track- 
Circuit  Signaling  on  Electrified  Roads,"  an  abstract  of  which  i< 

printed   on   page    was  discussed   by   Messrs.   C.    F.    Scott 

and  H.  G.  Stott.  Mr.  Scott  outlined  the  history  of  the  develop- 
ment of  the  electric  track  signals.  Under  early  steam  road  con- 
ditions direct  current  was  used  for  the  signals.  When  track 
signals  were  first  used  on  electric  railways,  one  rail  was  re- 
served for  signal  work  and  direct  current  continued  to  be  cm- 
ployed  for  the  signal  circuits.  Subsequently  alternating  current 
was  substituted  for  direct  current  in  operating  the  signals  and 
both  rails  were  used  simultaneously  for  the  propulsion  cur- 
rent and  for  the  signal  current.  With  the  more  recent  intro- 
duction of  alternating  current  for  propulsion  a  separate  higher 
frequency  current  has  been  found  adequate  for  operating  the 
signals  without  interference  from  the  low  frequency  propulsion 
current. 

Mr.  Stott  called  attention  to  the  fact  that  signal  engineering 
is  a  higlily  specialized  branchVof  electrical  engineering  requir- 


ing an  intimate  knowledge  of  the  laws  of  electromagnetism. 
He  stated  that  the  signal  engineer  deserves  a  high  rank  among 
the  members  of  the  electrical  engineering  profession.  All 
passenger-carrying  railroads,  whether  steam  or  electric,  should 
be  equipped  with  complete  automatic  block  system ;  no  pan  of 
the  working  of  which  that  may  relate  to  the  safety  of  the 
passengers  should  be  left  to  human  control. 

ELECTRIC    POWER    TRA.VSMISSION. 

A  paper  by  Prof.  F.  G.  Baum  on  "Power  Transmission 
Economies"  was  discussed  by  Dr.  Steinmetz,  who  showed  that 
"satisfactory  operation"  is  a  term  the  interpretation  of  which  is 
extremely  flexible.  Thus  a  ser^'ice  that  would  be  considered 
entirely  satisfactory  for  a  Western  mining  community  could 
not  be  tolerated  in  a  large  city.  In  the  case  of  the  former  two 
interruptions  of  service  per  month  might  well  be  permitted, 
but  in  the  case  of  the  latter  a  single  short  interruption  per  year 
would  place  the  power  company  in  bad  repute,  probably  re- 
sulting in  the  permanent  loss  of  business.  Prof.  Baum's  paper 
deals  with  conditions  under  which  absolute  continuity  of  service 
may  not  be  the  predominating  requirement.  It  records  an  econ- 
omical solution  of  the  problems  encountered,  but  the  solution 
is  not  general  in  its  application. 

"One-Phase  High-Tension  Power  Transmission"  was  the  sub- 
ject of  a  paper  presented  by  Mr.  E.  J.  Young.  In  its  discussion 
Dr.  Steinmetz  said  that  in  the  early  days  of  low-tension  trans- 
mission, when  wooden  poles  and  cross-arms  were  in  use,  the 
limiting  factor  in  the  increase  in  the  voltage  was  the  e.  m.  f. 
between  wires ;  on  the  basis  of  such  e.  m.  f.  the  three-phase  sys- 
tem requires  only  three-fourths  as  much  copper  as  the  one- 
phase.  Under  modern  conditions  the  limiting  factor  is  the 
voltage  between  each  line  wire  and  the  grounded  insulator 
pin;  on  the  basis  of  this  e.  m.  f.  the  one-phase  system  is  equally 
as  economical  as  the  three-phase.  Much  discussion  lias  arisen 
as  to  whether  the  one-phase  and  the  direct-current  system 
should  be  compared  on  the  basis  of  the  maximum,  the  effective 
e.  m.  f.  or  some  value  between  these  two.  In  any  event,  it  is 
not  probable  that  the  direct-current  transmission  system  will 
be  used  in  this  country  in  preference  to  the  three-phase  system. 

Mr.  C.  F.  Scott  expressed  the  opinion  that  ii. dependent  of 
any  advantage  in  economy  in  transmission  circuits  which  the 
direct-current  system  may  possess  over  the  alternating  cur- 
rent, the  former  is  objectionable  in  that  means  for  the  utili- 
zation of  the  power  received  are  quite  complicated  and  not  so 
reliable  as  stationary  transformers,  induction  motors,  syn- 
chronous motors  and  rotary  converters. 

In  reply  to  a  question  by  Mr.  E.  H.  Schwarz.  Dr.  Steinmetz 
stated  that  a  one-phase  generator  possesses  a  better  regulation 
than  a  polyphase  generator  at  the  same  current  output  per 
phase,  but  at  the  same  total  power  output  the  regulation  of  the 
one-phase  generator  is  much  worse  than  tJiat  of  a  polyphase 
generator. 

The  discussion  of  the  above  paper  concluded  the  technical 
portion  of  the  convention  programme.  Upon  motion  by  Mr. 
Stott,  a  hearty  vote  of  thanks  was  extended  to  the  local  com- 
mittee and  many  operating  and  manufacturing  companies  for 
innncrous  courtesies  and  extra  efforts  for  the  comfort  and  con- 
venience of  the  members  and  their  friends. 


Another    Electrical   Show 


An  electrical  show  will  be  held  in  New  York  City,  at  Madi 
son  Square  Garden,  from  Sept.  30  to  Oct.  9,  inclusive,  excepting 
of  Sundays.  This  show  is  termed  "The  First  Annual  Elec- 
trical Show,"  and  will  be  conducted  by  a  corporation  formed 
for  the  purpose.  The  preliminary  circulars  are  now  out  and 
may  be  had  on  application  to  the  management.  Electrical 
Show,  Inc.,  1212  Morton  Building.  Nassau  Street,  New  York. 
A  number  of  prominent  companies,  it  is  stated,  have  already 
taken  space  or  signified  their  intention  to  do  so.  The  New- 
York  Edison  Company  has  given  the  project  its  support  to  th:- 
extent  of  taking  large  space. 
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The  Training  of  Electrical   Engineers. 

The  following  article  from  the  pen  of  Prof.  F.  B.  Crocker  is 
reprinted  from  a  recent  issue  of  the  General  Electric  Reviezv: 
This  matter,  not  only  from  the  educational  point  of  view,  but 
also  from  the  standpoint  of  the  manufacturer  and  other  em- 
ployers of  electrical  engineers,  has  occupied  much  of  my  time 
and  thoughts  for  the  past  17  years.  It  is  now  generally  recog- 
nized that  a  course  of  instruction  in  some  technical  school  is 
an  al;nost  necessary  preparation  for  entering  the  electrical  en- 
gineering profession.  Formally  this  was  not  so,  some  n>en  hav- 
ing achieved  eminence  and  many  having  been  successful  without 
this  educational  training,  but  the  percentage  of  these  cases  be- 
comes less  and  less  as  time  goes  on.  It  is  still  possible,  how- 
ever, for  one  to  reach  high  positions  in  the  electrical  field,  espe- 
cially on  the  business  side,  by  rising  from  the  ranks,  so  to 
speak,  just  as  one  may  become  a  major-general  of  the  United 
States  Army  without  graduating  from  West  Point.  In  fact, 
some  of  our  most  prominent  army  officers  of  the  present  day 
are  not  West  Pointers.  It  is  even  desirable,  I  think,  that  this 
opportunity  should  always  remain,  not  only  in  the  army,  but  in 
the  engineering  professions. 

It  is  natural,  however,  for  the  writer  to  consider  the  ques- 
tion from  the  view  point  of  the  technical  school  and  perhaps  to 
be  prejudiced  in  favor  of  it.  The  present  discussion  will,  there- 
fore, be  confined  to  that  form  of  training. 

The  advantages  that  such  a  training  give,  may  be  briefly 
enumerated  as  follows : 

First :  The  thorough  knowledge  gained  of  fundamental  sub- 
jects, such  as  mathematics,  physics  and  chemistry,  upon  which 
all  engineering  is  based. 

Second :  The  training  is  systematic  and  teaches  the  student 
how  to  think  and  investigate  logically  and  effectively. 

Third :  A  special  and  fairly  complete  grasp  is  secured  of  one 
branch  of  engineering  as  well  as  of  the  allied  subjects.  The 
total  time  occupied  is  only  four  years,  while  it  is  doubtful  if 
the  same  knowledge  cnuld  be  picked  up  in  10  years  outside  of 
an  educational  institution. 

Fourth :  The  "practical"  engineer  knows  certain  branches  in- 
timately, but  there  are  other  equally  important  ones  about  which 
his  mind  is  almost  a  blank.  This  is  not  usually  th^case  with 
the  educated  engineer.  The  practical  man  simply  learns  from 
experience,  and,  from  lack  of  opportunity,  usually  fails  to  fill 
in  the  gaps  of  his  knowledge. 

On  the  other  hand,  the  completeness  and  corollation  of  the 
different  branches  of  scientific  instruction  makes  a  technical 
education  particularly  strong  and  useful.  The  principles  of 
science  remain  unchanged,  so  that  any  new  invention  is  intel- 
ligible to  a  scientifically  trained  mind,  but  has  to  be  learned  as 
a  new  subject  by  a  purely  practical  man.  Science  has  now  be- 
come so  exact  that  it  can  be  applied  directly  to  practice  without 
great  modification,  especially  in  electrical  engineering.  The  ap- 
parent contrast  or  opposition  so  often  pointed  out  between 
theory  and  practice  is  becoming  less  and  less  as  both  science 
and  practice  advance.  Technical  instruction  should  be  directly 
based  upon  correct  theory,  but  should  lead  up  to  practical  re- 
sults. Commercial  apparatus  and  methods  often  give  the  most 
cTcellent  examples  of  scientific  principles. 

The  article  by  Mr.  B.  A.  Behrend  on  "Engineering  Educa- 
tion," which  appeared  in  The  Electrical  World  of  Jan.  5  dis- 
cusses this  question  very  fully,  and  in  a  manner  with  which  I 
fully  agree.  Mr.  Behrend  makes  the  following  statement  which 
I  consider  of  the  highest  importance  and  perhaps  the  most  so  of 
any  one  of  the  points  involved.  He  says ;  "The  more  theory  in 
college  the  better.  The  students  cannot  receive  good  practical  in- 
struction at  college,  hence  let  them  get  as  much  theoretical 
training  as  possible.  Mechanical  laboratories  arc  much  better 
than  football,  but  they  do  not  at  all  take  the  place  of  a  year's 
training  in  a  shop." 

In  an  article  which  the  writer  published  in  the  Columbia  En- 
gineer, in  May,  1897,  it  is  also  pointed  out  that  "it  is  a  fact 
that  technical  training  docs  not  give  a  business  knowledge  and 
I  do  not  think  it  should  attempt  to  give  anything  like  a  com- 


plete business  education;  it  would  be  out  of  place  and  probably 
futile  to  do  so.  There  is  another  thing  that  a  technical  educa- 
tion fails  to  give;  that  is,  knowledge  of  human  nature  and  the 
ability  to  deal  successfully  with  superiors,  equals  and  subordi- 
nates." These  three  points  sum  up,  I  think,  the  principal  re- 
sults that  technical  training  cannot  be  expected  to  accomplish. 
I  am  in  thorough  accord  with  Mr.  Behrend  in  insisting  that 
after  all,  the  inculcation  of  fundamental  principles  and  correct 
theory  is  the  real  function  of. technical  education,  and  much 
more  appropriate  than  an  effort  to  give  an  imitation  of  factory 
and  central  station  methods.  The  writer  does  not  mean,  and  I 
am  sure  that  Mr.  Behrend  did  not  mean,  that  practical  matters 
are  to  be  ignored  in  colleges,  but  that  the  theory  should  be 
real  theory,  as  he  calls  it,  and  should  lead  up  to  the  practical 
applications. 

Another  point  which  I  urge  strongly  is  the  importance  of  not 
specializing  too  greatly  or  too  early  in  technical  instruction. 
It  is  practically  inevitable  that  an  electrical  engineer  will  devote 
nearly  all  of  his  time  to  the  study  and  work  of  his  profession. 
His  time  is  occupied  with  reading  electrical  journals,  letters, 
contracts,  etc.,  in  discussing  electrical  topics  and  in  handling 
electrical  apparatus.  He  has  little  or  no  time  (and  this  is 
borne  out  by  the  experience  of  at  least  nine  men  out  of  ten)  to 
study  or  even  consider  other  branches  of  science  or  technology. 
For  e-xample,  it  is  not  likely  and  hardly  possible  for  him  to  sit 
down  and  study  chemistry,  metallurgy  or  other  non-electrical 
subjects.  It  is  most  desirable,  therefore,  that  a  certain  amount 
of  such  knowdedge,  at  least  the  fundamentals,  should  be  ac- 
quired by  him  while  he  is  young  and  has  the  benefit  of  system- 
atic instruction.  If  he  does  not  secure  the  knowledge  then,  he 
is  never  likely  to,  and  will  almost  necessarily,  either  uncon- 
sciously or  deliberately,  dodge  any  chemical  or  metallurgical 
problem  that  may  arise  in  his  experience.  The  undergraduate 
student  is  particularly  short-sighted  in  his  views  on  this  sub- 
ject. He  regards  any  time  spent  on  topics  that  are  not  strictly 
electrical,  and  directly  bread-winning  at  that,  as  being  wasteful 
of  his  valuable  time.  As  a  matter  of  fact,  it  is  not  too  much  to 
say  that  the  non-electrical  instruction  which  he  receives  is  more 
iiTiportant  than  the  special  electrical  work.  This  is  because  he 
will  never  have  another  opportunity  to  acquire  the  other  sub- 
jects, while  liis  whole  life  will  be  spent  in  gaining  electrical  in- 
formation. 

As  a  corollary  to  tliis  conclusion,  I  would  say  that  it  is  not 
desirable  for  the  non-electrical  subjects,  such  as  mathematics, 
chemistry,  mechanical  engineering,  etc.,  to  be  taught  by  electri- 
cal engineers  or  electrical  specialists.  The  latter  would  natural- 
ly look  at  the  subject  from  their  own  standpoint  and  pick  out 
those  particular  parts  which  they  consider  important  to  the 
electrical  engineer,  and  would,  therefore,  narrow  his  mind  and 
breadth  of  his  information  at  the  very  start.  Specialization  is 
necessary  and  it  is  hard  to  succeed  without  it,  but  it  should  not 
begin  too  early,  certainly  not  in  the  first  year  or  two  of  a  col- 
lege course. 

If  not  too  much  pressed  for  time  and  money  it  is  a  good 
thing  for  a  young  graduate  of  a  technical  school  to  pursue  a 
year's  post-graduate  course,  which  extends  and  crystallizes  his 
knowledge.  In  the  long  run  such  a  man  will  probably  rise 
higher.  On  the  other  hand,  some  make  the  mistake  of  clinging 
too  long  to  the  skirts  of  their  Alma  Mater,  so  that  they  be- 
come unfitted  to  face  the  world.  Business  conditions  are  very 
different  from  the  academic.  It  is  advantageous,  in  fact,  almost 
essential,  for  the  young  graduate  to  serve  an  apprenticeship  of 
a  year  or  more,  preferably  in  a  large  manufacturing  establish 
ment.  This  is  true  even  though  he  intends  to  become  a  power 
plant  engineer,  contractor  or  consulting  engineer,  because  ho 
will  always  have  to  deal  with  apparatus  which  originates  in  a 
factory,  and  it  is  very  important  for  him  to  know  how  it  is 
made.  Furthermore,  the  inspiration  and  object  lesson  of  a 
large  manufactory  are  most  impressive.  There,  in  a  few  months, 
he  will  get  plenty  of  the  "practical"  and  more  of  it  than  he  can 
acquire  in  as  many  years  in  any  technical  school  or  college.  At 
every  turn  he  will  see  and  be  able  to  understand  applications 
and  embodiments  of  the  principles  which  he  has  been  taught, 
withnvit  which  he  would  labor  under  a  great  disadvantage. 
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Data  on   Boiler  Efficiencies. 

We  are  informed  by  the  Technologic  Branch  of  the  Survey 
that  the  experiments  now  being  conducted  by  the  boiler  di- 
vision of  the  United  States  Geological  Survey  fuel-testing  plant 
at  St.  Louis,  Mo.,  on  the  nature  of  boiler  efficiencies  go  to  in- 
dicate that  stationary  boilers  ought  to  be  made  to  do  lo  to  20 
times  as  much  work  per  unit  of  heating  surface  as  they  do  now. 
This  great  increase  in  capacity  is  to  be  attained  by  sub-dividing 
the  heating  surface  and  water  streams  more  finely,  by  allowing 
less  restriction  of  the  water  inside  the  boilers,  and  by  using 
high  forced  and  induced  draft  to  put  a  large  mass  of  gases 
through  the  boiler  at  a  very  high  speed. 

L'p  to  the  present  time  there  have  been  only  vague  ideas 
among  engineers  as  to  what  factor?  influenced  the  efficiency 
of  the  steam  boiler  portion  of  the  steam  generator  apparatus 
so  as  to  cause  it  to  absorb  more  or  Ics^  of  the  heat  generated  by 
the  combustion.  Dr.  John  Perry,  the  distinguished  mechanical 
and  electrical  engineer  of  England,  went  into  the  subject  mathe- 
matically a  few  years  ago  and  set  forth  general  conclusions  ten- 
tatively in  his  book  on  the  "Steam  Engine  and  Gas  and  Oil  En- 
gines." About  a  year  ago,  the  government  testing  plant  took  up 
the  mathematical  investigation  of  the  theory  of  the  steam  boiler 
and  of  heat  absorption,  and  extended  Dr.  Perry's  theory.  For 
some  weeks  past,  Mr.  Walter  T.  Ray.  assistant  engineer,  acting 
under  thi  supervision  of  Prof.  L.  P.  Breckenridge,  engineer- 
in-cliarge  of  the  l)oiler  division,  has  been  conducting  a  series  of 
experiment?  on  small  multi-tubular  boilers  dimensioned  so  to 
enable  the  theory  to  be  verified,  or  modified,  or  refuted.  The 
boilers  are  fed  with  air  heated  electrically.  Dr.  Perry's  theory 
states  that  modifying  conditions  being  omitted  from  considera- 
tion, every  boiler  will  always  absorb  by  convection  from  the 
gases  passing  through  it,  the  same  percentage  of  heat  which 
could  possibly  be  absorbed  by  any  boiler  containing  water  at  a 
given  steam  temperature.  This  efficiency  is.  therefore,  inde- 
pendent of  the  temperature  of  the  entering  gases  and  of  the 
amount  of  gases  flowing  through  the  boiler.  Of  course,  it  must 
he  understood  that  the  above  statement  of  the  theory  is  slightly 
subject  to  modification  even  theoretically  and  more  so  in  prac- 
tice. 

.-\s  a  practical  example,  let  it  be  assumed  that  the  water  in 
a  boiler  circulates  with  entire  freedom,  which  is  an  unwar- 
ranted assumption,  and  that  its  temperature  is  300  degrees  F. : 
let  the  gases  enter  the  boiler  at  1300  degrees  F.,  then  the  dif- 
ference between  the  two  i?  1000  degrees  F.  Consequently,  i; 
would  be  possible  for  a  boiler  infinitely  long  to  reduce  the 
temperature  of  the  gases  passing  through  it  to  300  degrees  F 
Let  us  assume,  however,  that  the  gases  leave  the  boiler  at  500 
degrees  F.,  which  is  200  degrees  above  steam  temperature.  The 
efficiency  of  the  boiler  then  is  80  per  cent,  because  it  has  re- 
duced the  temperature  800  degrees  out  of  a  possible  reduction 
of   1000  degrees. 

If  the  same  boiler  be  supplied  with  gases  at  2300  degrees  F.. 
the  gases  enter  the  boiler  at  2000  degrees  F.  above  steam  tem- 
perature. Dr.  Perry's  theory  states  that  this  particular  boiler 
will  reduce  these  gases  80  per  cent  as  much  in  temperature  a? 
would  a  boiler  infinitely  long;  that  is.  to  400  degrees  above 
steam  temperature,  which  is  20  per  cent  of  2000  degrees,  or  to 
700  degrees  F.  It  will  be  noticed  that  the  mass  of  ga.ses  does 
not  enter  into  consideration  at  all. 

This  surprising  deduction  is  being  accurately  verified  by  the 
special  division  of  the  Survey,  from  which  it  is  found,  when 
keeping  other  conditions  the  same  and  when  keeping  the  initial 
temperature  of  the  gases  constant,  that  the  final  temperature  of 
the  air  remains  the  same,  whatever  the  amount  of  air  sent 
througli  the  boiler  per  second.  So  far  the  upper  limit  has  not 
been  reached  with  tubes  clean  inside  and  out,  although  the  rate 
of  evaporation  has  already  been  pushed  up  to  many  times  that 
obtained  even  in  locomotive  practice. 

Perry's  theory  takes  into  consideration  four  fundamental 
features  affecting  heat  absorption  at  any  point  of  the  heatin.i; 
surface:     First,  temperature  difference  between  the  gases  out- 


side any  portion  of  the  boiler  tube  and  the  water  inside.  Sec- 
ond, the  number  of  molecules  per  cubic  inch  in  the  gases  out- 
side the  boiler  tube.  Third,  the  specific  heat  of  the  gases  at 
constant  pressure.  Fourth,  the  velocity  of  the  gases  parallel  to 
the  heating  surface.  Of  the  four  above  factors,  only  the  first 
has  usually  been  considered.  It  will  be  readily  seen  that  if  we 
increase  the  temperature  of  the  gases  we  decrease  the  number 
of  molecules  beating  against  any  square  inch  of  tube  heating 
surface  and  thus  the  second  factor  largely  neutralizes  the  first, 
especially  at  high  furnace  temperatures.  The  third  factor  can 
be  taken  as  constant  equal  to  .24. 

The  fourth  factor  is  the  new  and  surprising  one.  Dr.  Perry 
considers  that  a  high  velocit>'  of  gases  parallel  to  the  heating 
surface  scrubs  oil  more  or  less  of  the  dense  film  of  gases  ad- 
hering to  the  metal  surface,  which  film  of  gases  has  already 
become  cold  by  proximity  to  the  metal.  The  higher  the  velocity 
of  gases  the  more  the  scrubbing  effect,  and  consequently  the 
greater  the  amount  of  heat  transmitted.  This  theory  necessarily 
assumes  that  the  ability  of  the  metal  to  transmit  heat  is  prac- 
tically infinite,  and  when  we  consider  that  we  ordinarily  never 
put  through  a  boiler  tube  more  than  i/iooo  of  heat  it  could 
possibly  carry,  it  will  be  realized  that  this  assumption  is  war- 
ranted. 

Dr.  Perry's  theory  and  the  Survey's  verification  of  it  will  re- 
sult in  placing  the  steam  boiler  on  a  fairly  secure  mathematical 
basis.  Thus  far  the  experiments  check  out  the  theory  excellent- 
ly. The  theory  and  results  will  be  embodied  in  a  special  bul- 
letin to  be  published  in'two  or  three  months. 


The  Central  Station    Business  Problem. 


In  an  address  before  the  recent  annual  meeting  of  the 
British  Municipal  Electrical  Association,  President  S.  E.  Fed- 
den  dwelt  at  some  length  on  the  subject  of  methods  of  cen 
tral  station  business  getting  The  position  of  electricity  supply 
undertakings  is,  he  said,  in  many  respects  similar  to  that  of 
the  cultivator,  who,  by  stress  of  competition,  finds  himself  no 
longer  supported  by  the  natural  production  of  his  holding  and 
must  resort  to  methods  of  fertilization,  in  doing  which  he  is 
soon  confronted  by  the  principle  of  "Diminishing  Rettim"  which 
sets  a  limit  to  the  amount  of  capital  and  energy  which  he  can 
profitably  Expend  in  improving  the  \-ield  of  his  land. 

"Similarly  with  the  creation  of  a  demand  for  electnca! 
energy.  The  first  consumers  are  obtained  with  little  or  no  dif- 
ficulty ;  after  a  time  the  rate  of  increase  of  connections  falls  to 
a  low  value,  perhaps  almost  balanced  by  a  few  disconnections 
which  are  unavoidable.  Here  is  the  occasion  for  energetic 
effort;  canvassing,  price  reduction — direct  or  indirect — and  mis- 
sionary work  among  the  next  circle  of  possible  users.  Once 
more  we  go  ahead  and  secure  new  business,  but  every  kilowat: 
connected  this  time  has  cost  something  to  secure.  Soon  a  steady 
condition  is  again  reached.  To  move  forward  once  more  re- 
newed efltort  is  required;  more  educating  of  the  public;  fresh 
adaptations  of  electricity;  special  terms  and  concessions  must 
be  made  to  get  us  moving  into  the  next  larger  circle  of  de- 
mand, and  so  on. 

"Can  we  not  approach  this  problem  in  our  own  way  as  w? 
have  so  many  others  in  the  past,  and  however  commercial  \\f 
become  by  the  decree  of  modern  conditions,  yet  keep  our 
enterprises  free  from  the  taint  of  mere  huckstering?  .\fter 
all.  the  object  in  view  is  to  ensure  that  ever}-  likely  consumer 
shall  become  acquainted  with  the  possibilities  of  our  supply 
in  relation  to  his  business,  pleasure,  or  home  life,  and  that 
such  information  shall  certainly  reach  him  without  any  effort 
on  his  part.  The  safest  and  most  efficient  means  of  securing 
this  result  are  by  demonstrations  in  tl^c  form  of  press  records 
of  work  done,  showroom  displays,  exhibitions,  and  the  loan 
of  apparatus  on  approval,  and  although  this  method  mr.y 
involve  considerable  outlay.  I  think  the  return  would  be  im- 
measurably greater  than  upon  any  extensive  scheme  of  general 
advertising  alone,  moreover,  such  means  inspire  confidence  and 
.ivoid  the  possibility  of  creating  an  exaggerated  impression,  or 
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overstating  any  particular  claim.  Apart  from  considerations 
of  business  morality,  this  is  a  most  important  point,  where  the 
investment  by  the  consumer  in  electrical  apparatus  is  not  the 
end,  but  only  the  commencement  of  continuaos  business  rela- 
tions, which  can  only  be  satisfactory  and  re-act  favorably  on 
the  undertaking  when  the  results  are  at  least  equal  to  the  ex- 
pectations of  the  purchaser.'' 


CURRENT  NEWS  AND  NOTES. 


ELECTRIC  SIGNS  IN  CH/C^GO.— Overhanging  electric 
signs  on  State  Street,  Chicago's  principal  thoroughfare,  have 
been  ordered  removed  bv  the  Commissioner  of  Public  Works. 


ADVERTISING  SIGNS.— Th&  Rockford  Edison  Company. 
of  Rockford,  111.,  is  trying  the  experiment  of  advertising  in 
the  Chicago  daily  papers  for  flat-rate  electric  sign  business. 
Rockford,  these  advertisements  state,  offers  an  ideal  location 
for  this   form  of  publicity. 


GIFT  TO  COLORADO  COLLEGE.— Central  William  J. 
Palmer  has  given  the  Engineering  School  of  Colorado  College, 
Colorado  Springs,  the  sum  of  $12,000,  to  be  expended  immedi- 
ately upon  additional  equipment  of  the  engineering -laboratories 
for  senior  work.  Prof.  Florian  Cajori  is  dean  of  the  School 
of  Engineering,  the  electrical  department  being  in  charge  of 
Prof.  J.  Roy  Armstrong. 


LIMITING  VOLTAGE  OF  ALTERNATORS.— In  a  paper 
presented  last  month  before  the  British  Institution  of  Civil 
Engineers,  by  Messrs.  H.  R.  J.  Burstall  and  J.  S.  Highfield,  the 
authors  in  referring  to  alternating-current  generators  say :  "We 
wish  to  express  the  opinion  that  at  present  it  is  impossible  to 
construct  a  machine  with  closed  slots  which  will  work  at  a 
pressure  of  10,000  volts  to  earth." 


ELECTRIC  SIGN  SUIT.— A  novel  suit  has  been  brought 
by  Fred  Kuhmmel  against  the  Oliver  Chilled  Plow  Works,  at 
South  Bend,  Ind.,  in  w^iich  he  asks  $5,000  damages  and  a  per- 
petual injunction  against  the  defendant  in  operating  an  elec- 
tric sign  200  ft.  long  on  the  warehouse  of  the  plant.  The 
plaintiff  says  the  sign,  which  has  over  4000  incandescent  lamps 
and  requires  165  horse-power,  "turns  night  into  day,  produces 
ill-health  and  discomfort  to  himself  and  family,  shakes  the 
house  and  induces  boys  and  men  to  congregate  about  his 
premises  to  play  ball  at  night  and  indulge  in  revelry." 


THEATERS  AND  TELEPHONES.— Mr.  Frohman,  the 
American  theatrical  impresario,  said  recently  in  London:  "Two- 
thirds  of  the  communication  in  London  that  two  or  three  years 
ago  was  settled  by  correspondence  or  calls  is  now  done  by  tele- 
phone. The  result  is  a  man's  work  is  more  concentrated  and 
he  gets  more  time.  In  perhaps  one  hundred  or  more  engage- 
ments I  might  have  during  the  day.  half  arc  settled  by  tele- 
phone, even  to  engaging  actors  and  listening  to  musical  lyrics. 
I  have  decided  more  stage  questions  this  year  this  way  than 
by  correspondence  or  personal  meetings.  In  fact,  I  have  en- 
gaged two  star  actors  and  made  agreements  with  three  authors 
for  plays  without  having  ever  met  them." 


ELECTRIC  FIRE  ENGINES.— Leipzig,  Germany,  has  four 
storage-battery  fire  apparatuses  in  the  shape  of  engine,  ladder 
truck  and  two  tenders.  All  of  the  machines  are  driven  from 
the  front  axles,  so  that  it  is  possible  to  turn  them  even  in  the 
narrowest  streets.  Each  machine  is  equipped  with  two  motors, 
Vhich  can  develop  from  7  to  14  horse-power.  They  have  five 
forward  .nnd  two  backward  speeds  and  one  electrical  and  one 
hand  brake.  The  machines  are  guaranteed  to  run  a  distance 
of  18.5  miles  on  one  charge  at  a  rate  of  speed  of   15.5  miles 


per  hour,  even  upon  poorly  paved  streets  or  upon  four  per  cent 
inclines.  As  there  are  no  hills  in  Leipzig  and  as  the  streets 
are  all  in  good  condition,  the  machines  can  cover  a  distance  of 
about  24  miles  on  one  charge. 


DEVELOPMENT  IN  ITALY.— According  to  dispatches 
from  Italy,  the  Edison  Company  of  Milan  is  the  head  of  the 
largest  syndicate  ever  formed  in  Italy  for  the  development  of 
electrical  power.  The  new  concern,  which  is  capitalized  at 
$5,000,000,  plans  the  construction  of  hydro-electric  plants  hav- 
ir»g  an  aggregate  capacity  of  about  ioo,o90  hp.  The  power 
plants  are  to  be  located  in  the  Camonica  Valley,  in  the  Brescia 
district  of  Northern  Italy.  The  syndicate  will  furnish  electrical 
energy  to  operate  various  traction  lines  in  and  around  Milan 
and  Como,  as  well  as  supply  it  for  industrial  operations.  The 
Edison  Milan  system  is  one  of  the  earliest  to  be  established  on 
the  Continent.  Its  first  engineer  was  Mr.  John  W.  Lieb,  Jr., 
now  associate  general  manager  of  the  New  York  Edison 
system. 


FATAL  X-RAYS.— It  is  noted  that  the  death  of  Dr.  Weigel, 
a  surgeon,  of  Rochester,  N.  Y.,  from  a  disease  due  to  the  con- 
stant use  of  the  X-rays  makes  the  fourth  from  this  cause  in 
the  United  States.  The  others  were  Dally,  an  assistant  of 
-Mr.  Edison,  a  Boston  physician  and  a  woman  of  San  Francisco 
named  Fleischman.  In  the  case  of  Dr.  Weigel,  since  1904,  when 
his  right  hand  and  all  but  the  thumb  and  a  finger  of  the  left 
hand  were  removed,  there  had  been  four  operations  in  trying 
to  save  his  life.  The  first  removed  a  part  of  the  right  shoulder, 
then  a  part  of  the  muscles  covering  the  right  breast.  Mystery 
completely  envelops  the  cause  of  death,  the  disease  being  un- 
known to  medical  science,  though  it  is  believed  to  involve  some 
great  principle  of  life.  Dr.  Weigel  was  president  of  the 
Rochester  Academy  of  Medicine  and  the  American  Orthopedic 
Society. 


HIGH  SPEED  TRAVEL.— The  electric  locomotive  has  a 
worthy  rival  as  to  speed  in  the  automobile.  Mr.  S.  F.  Edge,  in 
a  six-cylinder  Napier  motor  car,  made  last  week  on  the  new 
Brooklands  track,  1581  miles  in  24  hours,  at  an  average  speed 
of  66  miles  an  hour  and  reaching  at  times  72  miles.  No  man 
ever  before  traveled  anrthing  like  as  far,  on  or  off  tracks  at 
such  speed.  The  Brooklands  track  is  3  miles  in  circuit.  Around 
the  course  are  sentry  boxes,  which  give  full  control  of  the 
complete  circuit.  These  are  equipped  with  telephones.  In  the 
event  of  an  accident  or  a  breakdown,  the  sentry  in  the  nearest 
box  hoists  a  flag,  rings  an  electric  hell,  which  conmiunicates 
with  the  sentries  on  either  side  of  him,  and  then  telephones 
to  headquarters  in  the  official  buildings  for  what  help  is  re- 
quired. A  special  staff,  an  ambulance  car,  and  a  breakdown 
gang  are  always  in  attendance,  for  dispatch  on  telephonic  call 
or  otherwise. 


A  NEW  ENGINEERING  SOCIETY.— A  new  engineering 
society  has  been  organized  in  Philadelphia,  called  the  Engineers' 
&  Constructors'  Club.  Membership  in  this  society  is  limited  to 
the  engineers  composing  the  organization  of  Dodge  &  Day. 
Its  object  is  to  discuss  subjects  relating  to  engineering  and 
construction  and  to  give  all  members  the  benefit  of  the  ex- 
perience gained  by  each  in  his  particular  line  of  work.  Four 
meetings  have  been  held.  Up  to  date  the  following  papers  have 
been  presented  and  discussed:  "Civil  Engineering  Preliminaries 
for  an  Intcrurban  Trolley,"  by  Charles  Reed  Marsh;  "Electric 
Welding."  by  J.  H.  Gravel ;  "Gas  Producers  and  Internal 
Combustion  Engines,"  by  John  E.  Zimniermann ;  "Concrete  Pil- 
ing." by  Julian  C.  Smith.  The  proceedings  of  the  club,  giving 
the  papers  presented  and  the  discussions,  will  be  published 
regularly.  The  officers  of  the  club  are:  President,  Harold  T. 
Moore ;  secretary,  George  Walters ;  managers,  F.  C.  Andrews, 
II.  F.  Sanville.  John  E.  Zinnncrmarui,  C.  N.  Lauer. 
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ELECTRICAL  COURSE  AT  THE  NAVAL  ACADEMY. 
— The  board  of  visitors  to  the  Naval  Academy,  in  its  report 
to  the  Secretary  of  the  Navy,  has  recommended  that  a  new 
department  be  created  for  the  study  of  electricity  and  the 
practical  application  of  electric  power,  such  department  to 
have  at  its  head  a  naval  officer  thoroughly  familiar  with  all  the 
types  of  electric  apparatus  intended  for  use  on  board  ves- 
sels, and  as  many  qualified  instructors  as  may  be  necessary 
to  teach  the  midshipmen  the  methods  of  construction,  repair, 
maintenance  and  operation  of  such  apparatus ;  and  further, 
that  an  adequate  equipment  be  provided  for  the  department 
and  an  amount  pf  time  be  allowed  to  this  study  commensu- 
rate with  its  importance,  which  the  board  particularly  em- 
phasizes. 


THE  TROLLEY  IN  SHANGHAL— Advices  from  Shang- 
hai, China,  .state  that  a  feeling  of  apprehension  exists  among 
the  foreign  residents  of  Shanghai  that  serious  disturbances 
will  follow  the  opening  of  the  new  electric  street  railway 
system,  which  will  be  inaugurated  in  July.  For  some  time 
the  native  press  has  been  agitated  over  the  installation  of  the 
electric  car  lines,  and  frequent  articles  of  a  highly  inflamma- 
tory character  have  appeared.  These  have  been  reflected  in 
the  teahouses  and  in  the  street  talk  of  the  native  city,  until 
now  a  general  uneasiness  prevades  the  foreign  quarter.  The 
South  China  Gazette  in  a  recent  article  told  the  natives  that 
from  5000  to  6000  persons  had  been  killed  by  the  electric  rail- 
ways in  Tokio.  This  absurd  item  did  not  tend  to  reassure 
the  public. 


TELEGRAPHERS  UNEASY.— Tht  telegraph  situation, 
while  relieved  to  some  extent,  is  not  yet  quite  clear,  the  opera- 
tors being  still  on  strike  in  San  Francisco,  and,  elsewhere 
"lotting  I  dare  not  wait  upon  I  would."  By  invitation  of 
United  States  Labor  Commissioner  Charles  P.  Neill,  who  came 
to  New  York  from  Washington  a  week  ago  to  settle,  if 
possible,  the  strike  of  the  telegraphers  against  the  Western 
Union  and  Postal  companies  in  San  Francisco,  M.  J".  Reidy, 
J.  Sullivan  and  S.  J.  Konenkamp,  of  the  executive  committee 
of  the  Commercial  Telegraphers'  Union,  had  a  conference  with 
him.  The  situation  was  gone  over.  The  commissioner  went 
back  to  Washington,  but  returned  again  to  see  President 
Clowry,  of  the  Western  Union  Company.  Meantime  the  in- 
convenience suffered  by  the  people  of  San  Francisco  is  said  to 
be  considerable. 


PUBLIC  UTILITIES  COMMISSIONS.— Announcement 
was  made  last .  week  at  Albany  of  the  men  selected  by  Gov. 
Hughes  for  places  on  the  two  commissions  created  under  the 
New  York  Public  Service  Commissions  act  to  take  the  place 
oi  the  State  Railroad  Commission,  the  State  Gas  Commission, 
and  the  Rapid  Transit  Commission  of  New  York  City. 
The  vice-commissioners  were  actually  appointed  and  assumed 
office  on  Monday,  when  the  law  went  into  effect.  The  com- 
missioners are  as  follows :  For  the  First  District,  which  takes 
in  New  York  City;  William  R.  Wjllcox  (Rep.)  of  Manhattan, 
chairman ;  William  McCarroll,  ( Rep. )  of  Brooklyn ;  Edward 
M.  Bassett,  (Dcm.)  of  Brooklyn;  Milo  Roy  Maltbic,  (Ind.) 
of  Manhattan;  John  E.  Eustis,  (Ind.j  of  the  Bronx.  For  the 
Second  District,  comprising  the  rest  of  the  State:  Frank  W. 
Stevens,  (Rep.)  of  Jamestown,  chairman;  Charles  Hallam 
Keep,  (Rep.)  of  Buffalo;  Thomas  Mott  Osborne,  (Ind.  Dem.) 
of  Auburn;  James  E.  Sague,  (Rep.)  of  New  Hamburg;  Martis 
S.  Decker,  (Dem.)  of  New  Paltz.  The  salary  of  the  new  com- 
missioners is  $15,000,  and  their  term  of  office  five  years,  but  a 
system  of  rotation  is  provided  by  which  one  of  the  present  com- 
missioners only  is  appointed  for  five  years  and  the  others  for 
four,  three,  two,  and  one  year,  respectively,  so  as  to  insure 
continuity.  They  are  removable  by  the  governor  upon  charges 
without  the  consent  of  the  Senate.  Each  of  the  commissions 
will  have  the  selection  of  a  counsel  at  $10,000  a  year  and  a 
secretary  at  $6,000.  It  is  said  that  the  governor  had  no  fewer 
than  375  names  under  consideration  for  the  commissions.  None 
of  the  men  named  above  are  known  prominently  in  connection 
with  public  utilities  except  Mr.  Maltbie,  who  is  regarded  as  a 
rampant  "municipal  ownership  man."  Mr.  Eustis  is  a  director 
of  the  Babcock  &  Wilcox  Company.  Mr.  Sague  is  a  railroad 
man  and  a  graduate  of  the  Stevens  Institute  of  Technology. 
Mr.  Decker  was  once  a  telegrapher. 


THE  TELEPHONIC  EAR.— Attention  has  been  called  to 
the  results  of  Dr.  N.  R.  Blegvad's  investigations  of  the  ears  of 
418  women  operators  in  the  employ  of  the  telephone  company  at 
Copenhagen,  Denmark.  Each  operator  attends  to  from  80  to 
120  subscribers.  The  average  calls  are  125  an  hour,  increasing 
at  times  to  200.  The  results  of  the  investigation  may  be 
given  as  follows :  Of  the  418  girls  examined,  47  showed  pro- 
nounced pathological  changes  of  the  ear  drum,  leaving  371 
with  a  normal  membrane.  Of  these  26.4  per  cent  showed  a 
retraction  of  the  membrane  of  the  ear  used  for  the  receiver. 
The  work  does  not  produce  a  diminution  of  the  faculty  of  hear- 
ing in  healthy  organs,  neither  is  this  sense  increased,  but  the 
ear  becomes  accustomed  to  its  duty  and  can  thus  accommodate 
itself  to  the  conversation.  The  lower  sound  limit  is  higher 
than  in  the  normal  ear,  excluding  therefore  the  deepest  sounds, 
while  nothing  can  be  stated  about  the  higher  sound  limit.  It 
could  not  be  demonstrated  that  the  work  had  a  bad  influence 
upon  disease  of  the  ear.  But  it  was  found  that  sudden  noises, 
including  tliat  of  thunder,  could  induce  a  recurrence  of  a 
chronic  malady  or  produce  a  new  disease.  On  the  other  hand, 
it  was  found  that  the  work  gave  rise  in  nervous  girls  to  head- 
aches. Thus  it  would  appear  that  the  occupation  of  tilcphonc 
operators  is  about  as  healthful  and  suitable  for  young  women 
in  good  health  as  any  other.  If  nervous  subscribers  would  not 
cultivate  the  habit  of  communication,  there  would  ensue  a 
li'lophonic   niillcnniuni, 


MONORAIL  IN  JERSEY. — According  to  the  newspapers, 
three  of  the  New  York  Rapid  Transit  Commissioners  who  went 
out  of  office  on  July  i  have  become  interested  in  a  project 
to  build  an  elevated,  four-track  monorail  road  between  Jersey 
City  and  Newark,  with  the  intention  of  carrying  passengers 
from  New  York  to  Newark  for  5  cents,  and  from  New  York 
to  Jersey  City  for  3  cents.  A  successful  trial  of  the  new  mono- 
rail scheme  has  been  made,  it  is  said,  in  the  Exposition  grounds 
at  Jamestown.  The  details  of  the  new  organization  which  is 
to  build  the  road  and  the  exact  route  the  road  will  take  are 
withheld  for  the  present,  but  it  w^as  ascertained  definitely  that 
John  H.  Starin,  Charles  Stewart  Smith  and  Woodburj-  Lang- 
don  are  to  give  the  new  company  the  benefit  of  their  experi- 
ence. Mr.  Starin,  who  is  vice-president  of  the  Rapid  Transit 
Commission,  expresses  his  unbounded  faith  in  tlie  enterprise 
generally  and  in  the  invention  of  the  new  monorail.  Mr. 
Smith  and  Mr.  Langdon  are  also  members  of  the  commission. 
The  system  is  that  of  Mr.  Howard  H.  Tunis,  an  engfincer  of 
Baltimore,  Md.  Briefly  stated,  the  system  consists  of  a  long. 
somewhat  narrow,  cigar-shaped  car,  running  on  two  trucks  of 
two  wheels,  set  tandem,  each  over  one  rail.  Overhead  the  car 
is  supported  by  an  equilibrium  device  which  holds  the  car  up- 
right under  all  possible  conditions  and  at  the  same  time  acts 
as  a  conveyor  of  the  current,  doing  away  with  the  third  rail. 
By  reason  of  this  device  it  is  possible  to  operate  extremely 
light  cars  over  an  extremely  light  structure.  With  such  cars, 
the  inventor  and  others  claim  that  loo  miles  an  hour  can  be 
made  easily.  Supported  above  the  car  by  iron  bents  on  each 
side  of  tlic  track  are  two  small  L-shaped  rails  about  30  ins. 
apart.  The  equilibrium  device  consists  of  a  ladder-like  trolley 
pole  arrangement,  at  the  end  of  which  there  are  ball-bearing 
guide  wheels  that  run  on  the  L-shaped  rails.  The  trucks  on 
which  the  little  wheels  rest  cannot  be  removed  from  'he 
rails  without  taking  the  structure  apart,  so  that  there  is  no 
chance  of  the  wheels  "jumping"  and  letting  the  car  topple 
over  sidewise.  The  body  of  the  car  is  of  standard  construc- 
tion, 47  ft.  long.  ()  ft.  wide,  and  the  car  is  provided  with  8 
motors. 
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The     Generating    Station    for    the    Taylor's 
Falls-MinneapoHs  Transmission  System. 

THERE   has   recently  been  put   into   operation  at   Taylor's 
Falls,  on  the  St.  Croix  River,  40  miles  from  Minneapolis, 
a  water-power  plant  of  a  present  capacity  of  10,000  kw 
and  an  ultimate  capacity  of  20,000  kw.    It  has  been  erected  for  thp 
purpose  of  supplying  pow-er  to  the  Minneapolis  General  Electric 
Company,  which  is  the  central  station  company  of  Minneap 


but  this  length  was  given  to  provide  a  long  spillway  for  floo.l 
waters.  A  map  of  the  dam,  power  plant  and  river  in  the 
vicinity  of  the  falls  is  shown  in  Fig.  i.  The  original  course  of 
the  stream  is  shown  by  the  dotted  lines,  the  river  being  naturallv 
very  narrow   at  this  point. 

The  power  station  is  located  on  what  was  formerly  a  point  01 
land,  excavation  having  been  made  for  the  tail-race.  "  By  virtur 


FIG.     I. — M.\P    SHOWING    WORKS     AT    THE    T.WLOR  S    FALLS    WATER- 
POWER  DEVELOPMENT. 

• 

This  water-power  plant  and  the  transmission  line  and  distribution 
system  connected  with  it  are  among  the  notable  recent  engineer- 
ing works  of  the  country.  Its  capacity  is  sufficient  to  take  care 
of  all  the  present  electric  light  and  power  business  in  Minne- 
apolis. The  purpose  of  this  article  is  to  describe  the  water 
power  development  of  the  falls. 

Taylor's  Falls,  on  the  St.  Croix  River,  are  located  40  miles 
northeast  of  Minneapolis.  The  St.  Croix  River  forms  the 
boundary  line  bvtwccn  Wisconsin  aiifl   Miiinrs;ita  .'it  that  point. 


FK;.   3. — DAM    UNDER  CON.STRUCTION,   SHOWING  SECTION. 

of  the  tail-race  excavation  an  effective  head  of  56  ft.  is  obtained, 
although  the  dam  is  only  50  ft.  high.  The  location  is  almost 
an  ideal  one  for  the  development  of  large  power  and  storage 
capacity  without  excessive  flooding  of  upstream  land.  The  St. 
Croix  River  runs  between  high,  narrow  banks  for  the  entire 
II  miles  up-stream  influenced  by  this  dam.  The  only  con- 
struction work  which  had  to  be  done  to  prevent  overflowing 
extensive  land  was  the  building  of  a  concrete  dike  on  the 
Minnesota  side  of  the  river,  as  shown  in  Fig.  i.  Eleven  miles 
above    T.Tvlor's    Falls    is    Xever's    Dam,    owned    bv    the    same 


Fig.  2. — General  View  of  Dam   ani> 

the  village  of  Taylor's "  I'^alls  being  on  the  Minnesota  side  of 
the  river  and  that  of  St.  Croix  Falls  on  the  Wisconsin  side. 
The  power  station  is  on  the  Wisconsin  side. 

HVORAL'LIC    DEVELOPMENT. 

The  St.  Croix  River  is  an  excellent  stream  for' water-power 
purposes  because,  as  can  be  seen  from  a  map,  it  is  fed  by 
many  lakes  which  act  as  storage  reservoirs.  The  dam  at 
Taylor's  Falls  is  50  ft.  high  and  740  ft.  long.  A  much  shorter 
(lam  would  have  been  suflicicnt  to  obstruct  the  flow  of  the  river, 


company  and  maintained  for  the  purpose  of  storing  water 
with  which  to  supply  the  Taylor's  Falls  power  plant  in  dry 
seasons. 

The  bill  authorizing  construction  of  the  Taylor's  Falls  dam 
was  passed  by  Congress  in  I'diruary.  igo.v  It  provides  for  tne 
maintenance  of  a  lock  shmilil  the  H'lveruuKUt  ever  desire  to 
open  the  stream  to  navigation.  The  lock,  if  ever  built,  is 
flcsigned  to  be  cut  throufih  the  Minnesota  side  of  the  river. 

I^'ig.  2  shows  the  dam  .ind  the  power  station  as  they  appeared 
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soon  after  completion  in  January,  1907.  As  seen  by  the  map 
(Fig.  i),  provision  has  been  made  for  a  log  sluice  on  the 
Minnesota  side  of  the  river,  entrance  to  which  is  through  a 
bear-trap  dam.  A  log  boom  extends  across  the  river  so  as  to 
divert  logs  to  the  sluice,  and  a  swinging  boom  protecting  the 
sluice  is  also  placed  above  the  bear-trap  dam.  A  fish-way  is 
placed  at  one  end  of  the  power  station,  as  indicated. 

Fig.  3  is  from  a  photograph  taken  of  one  end  of  the  dam  while 
it  was  under  construction.     It  is  simply  a  piece  of  solid  concrete 


seen  from  the  cross-section  drawing  of  the  power  house  (Fig. 
6),  there  is  an  I-beam  on  the  ceiling  of  the  wheel  gallery  which 
is  located  directly  over  this  opening  into  the  turbine  casing. 
This  I-beam  carries  an  electric  traveling  hoist  which  can  be  run 
over  any  one  of  the  turbines  while  repairs  are  going  on,  and 
with  it  parts  can  be  carried  to  the  end  of  the  power  house. 
From  the  turbine  casing  two  draft  tubes  7J4  ft.  in  diameter 
drop  to  the  tail-race. 

POWER    HOUSE. 

Before  proceeding  to  a  description  of  the  gates,  gate-operating 
machinery  and  turbines,  the  general  arrangement  of  the  power 


KIG.    4. — FOREUAV,     WITH     K.-XCKb. 

construction  resting  on  bed-rock.  The  rock  used  in  this*construi - 
tion  was  obtained  on  the  spot.  In  many  cases  large  chunks 
of  trap  rock  were  cleaned,  dropped  into  place  and  surrounded 
by  concrete,  6  ins.  on  all  sides.  The  concrete  used  in  the  dam 
was  a  mixture  of  one  part  cement,  three  of  sand  and  five  of 
crushed  stone  from  trap  rock  found  on  the  place.  Samples  of 
each  carload  of  cement  were  tested  at  the  construction  office 
at  the  falls.  The  first  part  of  the  dam  was  built  with  openings 
in  the  l)otlom  through  which  the  river  was  diverted  by  a 
cofferdam  when  the  remaining  portion  of  the  dam  was  being 
built.  The  forebay  is  protected  by  a  drift  boom  located  as 
shown  in  Fig.  i.  Fig.  4  is  a  view  of  the  forebay  showing 
the  ice  and  drift  racks,  which  are  easily  accessible  to  workmen 
with  rakes.  A  crane  has  been  left  in  position  for  the  purpose 
of  lifting  heavy  driftwood  out  of  the  forebay  if  necessary.    The 


no.  O. CKOSS-SECTIONAL  ELEVATION  OF  POWER   HOUSE. 

Station  will  be  considered  further.  On  the  lower  floor  is  the 
generator  room,  spanned  by  a  Niles-Bement-Pond  25-ton,  3- 
motor  crane.  Fig.  6  is  a  rection  of  the  power  house  through 
one  of  the  main  generators  and  a  transformer.  On  a  kind  of 
gallery  or  the  second  floor  are  the  transformer  rooms  and 
switchboard.  Each  bank  of  three  transformers  is  in  a  separate 
fire-proof  room  and  arranged  to  roll  out  onto  the  gallery  under 
the  main  crane.  On  the  same  floor  as  the  transformers,  but 
separated  from  them,  is  the  operating  switchboard  located  so 
that  the  attendant  can  see  from  the  gallery  what  is  going  on  iu 
the  generator  room.  The  50,000-voIt  leads  from  the  trans- 
formers go  up  through  the  floor  to  oil  switches  and  then  into 
bus-compartments  in  a  cell  room.  From  the  cell  room  the 
50,000-volt  conductors  pass  up  to  oil  switches  and  from  there 
to  the  protective  apparatus  and  out  to  a  steel  tower,  from  which 
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I'lc.  j. — Cross-Section  of 

dam  proper  extends  clear  through  under  the  power  house,  and 
the  power  house  building  is  erected  on  the  face  of  the  dam. 
Fig.  5  shows  a  cross-section  of  the  dam  at  the  power  house, 
the  power  house  foundation,  showing  the  position  of  the  intake 
pipe,  turbines  and  draft  tubes.  The  intake  pipe.  14  ft.  in 
diameter,  has  an  elbow  leading  into  the  turbine  casing.  From 
the  top  of  this  elbow  a  3- ft.  air  vent  pipe  is  led  off.  Over  the 
middle  of  the  turbine  casting  is  an  opening  through  which  parts 
can    be    hoisted    out    for    replacement    or    repairs.      As    will   be 


Dam  at  Power  House. 

a  span  is  made  across  the  river  to  connect  it  to  the  pole  line 
to  Minneapolis.  Half  of  the  oil  switch  room  is  at  present 
vacant,  this  space  having  been  left  for  future  development 

In  the  uppermost  story  of  the  power  plant  is  the  motor- 
operated  gate-lifting  mechanism. 

turbines. 

Tlicre  are  four  Victor  turbine  units  made  by  the  Piatt  Iron 
Works  Company,  each  direct-connected  to  a  2500-kw  generator. 
Each  of  these  turbine  units  has  four  runners  36  ins.  in  diameter 
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mounted  on  the  same  shaft.  At  277  r.  p.  m.  the  turbines  are 
rated  at  4200  hp  with  55-ft.  head;  at  48-ft.  head,  3400  hp;  at 
45-ft.  head,  3150  hp.  The  runners  are  removable  in  the  manner 
described  in  the  general  arrangement  of  the  power  house.  The 
penstock  leading  to  each  set  of  turbines  is  14  ft.  in  diameter 
and  the  two  draft  tubes  7  ft.  in  diameter,  the  total  effective 
head  being  55  ft. 

The  water  wheel  speed  is  regulated  with  Lombard  governors, 
these  governors  controlling  the  gates  with  oil  pressure.  The 
oil-pressure  tanks  for  the  four  governors  are  connected  in 
multiple.  The  wheel  units  can  be  started,  stopped  and  con- 
trolled from  the  switchboard  by  small  motors  mounted  on  the 
governor  heads  and  so  connected  as  to  raise  or  lower  the 
running  speed  of  the  governor.  These  governors  were 
installed  under  a  guarantee  that  an  instantaneous  variation  of 
20  per  cent  in  the  load  on  the  gcnf''-,t.T-  .i,.,,,|rl  not  cause  more 


three  additional  generators  can  be  installed,  making  a  total 
capacity  of  eight  2Soo-kw  machines,  or  20,000  kw.  The  gener- 
ators are  guaranteed  to  take  a  load  of  2500  kw  continuousl> 
and  a  load  of  3125  kw  for  two  hours  without  exceeding  the 
usual  allowable  temperature  rise.  Although  their  normal  speed 
is  277  r.  p.  m.,  they  are  calculated  to  withstand  554  r.  p.  m. 
without  excessive  strain.  If  driven  at  constant  speed  the  drop 
m  voltage  between  no  load  and  full  load  with  constant  field 
excitation  is  6  per  cent.  The  field  excitation  current  is  225 
amperes  at  125  volts.  The  efficiency  at  full  load  is  96  per  cent; 
at  three-fourths  load  95  per  cent,  and  at  one-half  load  93  per 
cent.  The  field  puncture  test  is  1500  volts  and  the  armature 
test  5000  volts. 

The  two  waterwheel-driven  exciters  are  100  kw,  i2S-volt 
machines,  direct-connected  to  the  water  wheels  before  described. 
These  exciters,  which  have  an  overload  capacity  of  150  kw  for 


Gener-al  View  of  Interior  of  Taylor's  Falls  Power  Plant. 


than  2  per  cent  speed  variation,  and  that  only  for  four  seconds. 
In  the  case  of  the  opening  of  a  short-circuit  on  the  generators 
the  speed  is  guaranteed  not  to  change  over  12  per  cent  and  to 
return  to  normal  within  7  seconds  or  less. 

The  two  turbines  which  drive  the  exciters  have  each  a  runner 
18  ins.  in  diameter.  These  turbines  are  rated  at  200  hp,  at 
525  r.  p.  m.  with  ss-ft.  head.  Besides  being  direct-connected 
to  an  exciter,  one  of  these  turbines  can  be  connected  through 
a  friction  drive  to  an  American  Fire  Engine  Company  rotary 
fire  pump  for  fire  purposes.  The  friction  drive  is  of  the  grooved 
PHlley  type. 

GENERATORS. 

There  are  now  installed  four  25oa-kw  Westinghouse  three- 
phase,  60-cycIe,  2300-volt  generators.  The  power  house  has 
room  for  one  more  generator  of  this  size  at  the  end  now  occu- 
pied   by    the    machine    shop,    and    by    extending    the    building, 


two  hours,  are  compound-wound  with  a  series  winding  sufficient 
to  maintain  constant  voltage  from  no  load  to  full  load;  or,  in 
other  words,  a  flat  characteristic.  Their  effective  voltage  can  be 
varied  by  the  rheostat  between  90  and  130  volts.  The  efficiency 
at  full  load  is  90  per  cent;  one-fourth  load  80  per  cent,  and  at 
50  per  cent  overload,  89  per  cent.  In  Fig.  7  is  seen  a  general 
interior  view  of  the  generator  room,  showing  the  machines  just 
described,  one  of  the  exciters,  however,  not  having  been  in- 
stalled when  this  view  was  taken.  As  seen  on  the  plans  (Fig. 
8)  room  has  been  provided  fqr  the  installation  of  a  loo-kw 
motor-driven  exciter  between  the  two  other  exciters  when  the 
power  house  is  extended. 

TRANSFORMER   ROOMS. 

The  transformer  rooms  or  cells  are  among  the  most  inter- 
esting features  of  the  plant.  The  doors  opening  into  these 
cells  can  be  seen  at  the  gallery  on  the  right  in  Fig.  7  opposite 
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each  generator.  Tliere  is  one  bank  of  transformers  for  eacli 
generator,  and  ordinarily  a  generator  and  its  bank  of  trans- 
formers are  considered  as  a  unit,  although  provisions  for  sepa- 
rating them  arc  made  in  the  wiring  scheme  of  the  station,  which 


of  the  transformers  can  be  run  out  onto  the  gallery,  where  it 
can  be  picked  up  by  the  traveling  crane. 

On    the   top    floor   of   the   building   is   an   electrically-heated 
oil-treating  tank  4  ft.  in  dianicjer  x  8  ft.  long,  in  which  enough 


Fic.    8. — Plan    View    dk    T.wlor's    Falls    Power    House. 


will  be  described  later.  A  view  into  one  of  the  transformer 
cells  is  shown  in  Fig.  9.  The  transformer  cells  are  of  solid 
concrete  with  a  fire-door  opening  onto  the  gallery  in  front. 
The  fire-doors  are  held  oi)en  by  fusible  links  to  allow  the  doors 
to  slide  shut  in  case  of  fire.  The  transformers  are  each  of  900 
kw.  The  primary  voltage  is  2300  and  the  secondary  voltage 
50,000.  They  arc  oil  and  water  cooled,  the  water  being  piped 
from  the  forebay.  The  oil  can  be  drained  from  the  trans- 
formers by  opening  a  valve  which  is  accessible  in  the  wheel 
gallery  bchiinl   llie   transformer  cells;   llnis.   in   c.i^c  i>f  fire   in   a 


oil  can  be  treated  for  one  transformer.  It  contains  electric 
heating  coils  requiring  a  maximum  of  45  kw.  When  the  oil 
is  heated  with  these  coils  a  motor-operated  vacuum  pump  8 
ins.  in  diameter  x  6-in.  stroke  pumps  out  the  steam  that  may 
be  formed  from  any  moisture  in  the  oil.  The  powc-  station  is 
piped  for  transformer  and  switch  oil 

SWITCHES    AND    WIRIN'C. 

F-ach  generator  is  connected  directly  to  its  bank  of  step-up 
transformers   without   the   intervention   of   any   oil   switch,   al- 


TKANSKOKMpR    CELL    ANU  JTS'  EQfIl>MENT. 

transformer  case,  Iho  oil  can  be  drained  oflf  without  entering 
the  cell  and  tlic  coll  can  be  kept  closed.  As  shown  in  Fig.  9. 
each  transformer  is  mounted  on  a  four-wheeled  truck  and 
llicro  are  tracks  converging  toward   the  door  so  that  anv  one 


ID.  — S  W 1 TC  H  BOARD. 


though  there  is  a  set  of  disconnecting  switches  in  the  leads  of 
each  generator  before  they  come  to  the  current  and  potential 
transformers.  In  ordinary  operation  generators  are  connected 
in  parallel  by  means  of  the  oil  switches  on  the  50.000-voIt  side  of 
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the  transformer,  thus  putting  them  in  parallel  on  the  50,000- 
volt  bus-bars.  The  50,000-voIt  bus-bars  are  therefore  the  usual 
operating  bus-bars  of  the  station.  One  set  of  2300-volt  bus-bars 
is  operated,  however,  and  branches  from  the  leads  of  each  gen- 
erator are  taken  to  oil  switches,  by  which  each  generator  can 
be  connected  to  the  2300-volt  bus-bars.  These  2300-volt  bus- 
bars are  ordinarily  intended  for  use  in  supplying  2300-volt 
current  in  the  vicinity  of  the  power  plant.     Thej-  can  also  be 
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FIG.     II. — 50,000-VOLT,     500-.^MPERE    OIL     .SWITCHES. 

made  a  means  of  connecting  a  generator  to  a  bank  of  trans- 
formers other  than  the  one  to  which  it  is  normally  connected, 
as  might  be  necessary  in  case  of  the  break-down  of  a  generator 
and  a  bank  of  transformers,  connected  to  another  generator 
The  wiring  scheme  is  designed  for  the  completed  power  station; 
but  not  all  of  the  circuits  have  as  yet  been  installed. 
There  is  now  a  single  set  of  50,000-volt  bus-bars.  Pro- 
vision is  made  for  a  double  set  of  50,000-volt  bus-bars  and 
an  extra  set  of  switches  whereby  each  generator  can  be  con- 
nected wHth  either  set  of  bus-bars.  Static  dischargers  are  con- 
nected between  the  generators  and  transformers,  being  located 
in  the  transformer  cell  rooms.  While  provision  is  made  for 
two   out-going   50,000-volt   transmission   lines,   at   present   there 


the  instruments  on  the  switchboard  in  the  gallery,  Fig.  10. 
The  generator  leads  then  pass  up  to  the  primaries  of  the  step-up 
transformers  in  the  transformer  cell  rooms  above.  The  50,- 
ooo-volt  secondary  leads  of  these  transformers  are  connected 
in  delta  in  the  transformer  room  and  then  pass  up  through 
circular  openings  in  the  floor,  filled  with  plate  glass,  to  the  bus- 
bar cells  or  compartments  to  which  a  part  of  one  floor  of  the 
power  station  is  devoted.  From  the  bus-bar  cells  the  wires  lead 
up  through  similar  circular  floor  openings  to  the  50,000-volt 
oil  switches. 

The  oil  switches  (which  have  a  capacity  of  1500  amperes  at 
50,000  volts)  are  considerably  larger  than  are  needed  in  this 
plant.  They  were  originallj'  built  for  another  plant,  but  were 
sent  to  Taylor's  Falls  because  of  the  urgency  of  delivery.  They 
are  solenoid  operated  and  in  reality  consist  of  three  enormous 
single-pole  oil  switches  mechanically  connected.  At  the  right 
in  Fig.  II  is  seen  the  row  of  holes  left  for  the  high-tension 
conductors  to  the  second  set  of  50,000-volt  oil  switches.  The 
other  openings  in  the  floor  are  recesses  left  for  oil  piping.  From 
the  oil  switches  controlling  each  bank  of  transformers  the  con- 
ductors pass  down  again  to  the  50,000-volt  bus-bars.  In  the 
case  of  the  oil  switch  connecting  the  50,000-volt  bus-bars  to  the 
transmission  line  (which  is  seen  in  the  foreground  in  Fig.  11) 
the  wires  pass  up  from  the  oil  switches  to  the  series  transform- 
ers and  choke-coils  and  thence  out  of  the  building.  The  gen- 
eral arrangement  of  current,  transformer,  choke-coil  and  light- 
ning arrester  for  one  phase  of  the  50,000-volt  line  is  shown 
in  Fig.  12,  while  the  installation  as  it  appears  in  full  is  shown 
in  Fig.  13.  Hook  disconnecting  switches  are  provided  on  each 
side  of  all  high-tension  apparatus  to  provide  for  its  isolation  in 
case  work  is  being  done  upon  it. 

The  operating  switchboard  is  comparatively  small  and  sim^ 
pie,  all  of  the  operating  switches  in  the  main  circuit  being  de- 
signed for  remote  control  by  low-tension  circuits.  These  low- 
tension  circuits  are  obtained  from  the  exciter.  The  exciter 
panels  are  the  two  at  the  left  end  of  the  board,  shown  in  Fig.  13. 
There  are  two  negative  exciter  bus-bars,  one  of  which  is  for 
local  miscellaneous  use  in  the  power  house  and  the  other  for 
the  field  excitation.  There  is  one  common  positive  bus.  Each 
exciter  has  simply  a  double-throw,  single-pole  switch  for  con- 
necting it  to  either  negative  bus-bar  and  an  automatic  circuit- 
breaker.  The  totalizing  panel  for  the  board  is  shown  at  the 
right  in  Fig.   10,  and  forms  the  center  of  what  is  to  be  ulti- 


ONLY  ONE  PHASE  SHOWN 


H'.      12. — GENER.SL    .\RR.\.\GEMENT    OF    .\PI'AR.\Tl"S    FOR    n.\E    PH.VSE 
OF   THE   50,000-VOLT   LINE. 

1:    only   one   such   line.     There   is   an   oil    switch   between   the 
'50,000-volt  bus-bars  and  the  Jinc. 

The  2.?oo-volt  leads  from  each  generator  are  carried  in  fibre 
conduit  iti  the  floor  to  recesses  or  cabinets  in  the  wall  at  the 
right  in  Fig.  7.  In  these  cabinets  arc  the  current  and  poten- 
tial  transformers   from    which   low-tension   wires   are   taken   to 


FIG.      13. —  ST.XTIC     IXTERRLI'TERS     AND     .SERIES     TRAXSFOK.MERS     ON" 
50,000-VOLT    LEADS, 

matcly  a  scmi-clliptical  arrangement  of  switchboard  panels. 
This  totalizing  panel  contains  an  indicating  wattmeter  which, 
by  means  of  a  commutaling  switch,  can  have  its  connection 
changed,  so  that  when  the  load  is  light,  almost  a  full  .scale 
reading  can  be  obtained,  applying,  of  course,  the  proper  con- 
stants to  the  reading  to  give  the  correct  result.     The  other  fea^ 
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lures  of  the  board  are  those  ordinarily   found   in  such   instal- 
lations. 

GATE-LIFTING    MECHANISM. 

The  main  gates  which  admit  the  water  from  the  forebay  into 
the  penstocks  are  raised  and  lowered  by  a  motor-operated 
mechanism.  The  location  of  this  mechanism  is  shown  in  Fig.  6. 
A  motor  mounted  on  the  ceiling  drives  a  shaft  that  runs  the 
length  of  the  power  house.  From  this  shaft  is  driven  a  counter- 
shaft at  each  gate.  This  countershaft  has  a  worm-gear-driving 
pinions  engaging  in  racks  on  the  gate.  It  is,  of  course,  intended 
that  only  one  gate  shall  be  operated  at  a  time  The  mechanism 
for  any  gate  can  be  brought  into  operation  by  throwing  in  a 
clutch.  The  controller  for  the  motor  is  located  on  one  wall  of 
the  building  and  is  connected  by  a  sprocket  chain  to  a  shaft 
which  has  two  hand-wheels  at  every  gate,  so  that  the  motor  can 
easily  be  stopped  and  started  from  any  point.  The  height  of 
the  water  in  the  forebay  is  continuously  indicated  and  recorded 
by  a  Frieze  water-level  recorder. 

The  regular  operating  force  of  this  station,  including  both 
night  and  day  shifts,  consists  of  one  chief  engineer,  two  opera- 
tors and  two  oilers. 

The  engineering  and  construction  of  the  plant  were  carried 
out  by  Stone  &  Webster,  of  Boston,  who  are  the  general  man- 
agers of  the  Minneapolis  General  Electric  Company. 


Track  Circuit  Signaling  on  Electrified  Roads. 

In  his  paper  before  the  recent  Niagara  Falls  meeting  of  the 
American  Institute  of  Electrical  Engineers,  Mr.  A.  L. 
Frederick  Howard  gave  a  brief  outline  of  the  vari- 
ous    track    circuit     signaling     systems     now     in     use.       There 
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SYSTEM    USING    INDUCTIVE    BONDS. 


are   three   distinct   types   of   signals,   according   to   the   method 
of     control;      namely,     the     manual     or     non-automatic,     the 

cniitriillcrl    manual    or    sonii-automatir.    and    the    purely    auto- 


system.  A  more  recent  method  allows  the  use  of  both  rails 
simultaneously  for  the  propulsion  current  and  for  the  signal 
current.  A  path  for  the  propulsion  current  around  insulating 
joints  is  provided  for  in  the  latter  system  in  the  form  of  im- 
pedance bonds  indicated  in  the  accompanying  illustration.  The 
propulsion  current  divides  so  that  each  part  passes  around  the 
iron  core  of  the  bond  in  opposite  directions,  its  magnetizing 
action  upon  the  core  being  zero.  On  the  other  hand,  the  full 
impedance  of  the. bond  is  offered  to  the  signal  current  in  pre- 
venting the  passage  from  rail  to  rail  of  the  alternating  current 
used  in  the  signal  circuits.  The  principal  difference  in  the 
relation  between  the  elements  of  the  track  circuit  as  used  on 
direct-current  and  alternating-current  railway  systems  relates 
merely  to  a  higher  frequency  of  the  signaling  current. 


Deflocculated   Graphite. 

Mr.  Edward  G.  Acheson  delivered  an  experimental  lecture 
at  the  Niagara  Falls  convention  of  the  American  Institute  of 
Electrical  Engineers,  illustrating  the  properties  of  a  re- 
cently discovered  form  of  graphite.  This  graphite  is 
produced  by  adding  water,  gallotannic  acid  and  ammonia 
to  unctuous  graphite  as  produced  in  the  electrical  fur- 
nace. Under  these  conditions  the  graphite  is  miscible 
with  the  water.  It  was  shown,  however,  that  when  plain 
water  is  added  to  unctuous  graphite  the  graphite  separates 
completely  from  the  water  when  allowed  to  stand  for  several 
minutes.  When  it  is  mixed  with  water,  tannic  and  ammonia 
the  graphite  assumes  what  is  called  a  deflocculated  condition, 
a  condition  of  fineness  beyond  that  obtainable  by  mechanical 
means— one  approaching  the  molecular  state.  Deflocculated 
graphite  in  water  has  been  used  successfully  instead  of  oil  in 
sight-drop  feed  oilers  and  with  chain-feed  oilers.  It  possesses 
the  remarkable  property  of  preventing  rust  or  corrosion  of  iron 
or  steel.  The  deflocculated  graphite  has  also  been  successfully 
employed   with  kerosene  oil  as  an  effective  lubricant. 


Concrete   Bases  for   Poles. 


Mr.  M.  H.  Murray,  of  Bakersfield,  Cal.,  has  recently  made 
a  very  interesting  installation  of  150  concrete  pole  bases  for 
the  Power,  Transit  &  Light  Company,  of  that  city.  This  work 
was  actually  done  while  the  line  was  carrying  electrical  en- 
ergy at  a  potential  of  11,000  volts.  The  process  of  construction 
is  illustrated  n  the  accompanying  views.  Fig.  I  shows  a  group 
of  the  bases.    Fig.  2  shows  the  pole  with  the  base  alongside  and 
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matic.  Train  order  signals  are  of  the  first  type ;  interlocking 
signals  are  of  the  first  and  second  types,  while  block  signals 
are  of  all  three  types.  In  the  early  signal  circuits  use  was 
made  of  only  one  wnrc,  which  was  set  apart  exclusively  to  this 
service,  even  in  cases  where  such  methods  necessitated  install- 
ing additional  return  conductors  for  the  propulsion  current 
in   order   to   compensate    for  the   rail   given   up   for   the   signal 


on,  without  interference  with  the  service.  Fig.  3  is  another' 
stage,  and  Fig.  4  shows  the  pole  with  the  work  complete  after 
installing  the  base.  It  is  obvious  that  a  dec.iyed  base  can  be 
cut  out  and  removed,  therefore,  not  only  in  light  and  power  cir- 
cuits, but  with  telegraph  and  telephone  pole  lines.  We  under- 
stand that  a  trial  installation  has  also  been  made  at  Emery- 
ville. Oakland,  Cal..  on  the  line  of  the  Kcv  Route  Railwav. 
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Electric  Refrigeration  in  a  Wholesale  Produce 
House. 


An  interesting  example  of  the  use  of  automatic  electric 
refrigeration  supplied  on  central  station  service  to  a  wholesale 
produce  house  is  found  in  the  establishment  of  George  E. 
Putnam  &  Son,  in  Lowell,  Mass.  This  firm  conducts  a  large 
business  in  wholesale  butter,  eggs,  cheese,  flour,  sugar  and 
beans   in   a   four-story   and   basement  building   located   at   205 


FIG.    I. — GEXER.\L   VIEW    OF   REFRIGER.VTING    PL.\NT. 

Market  Street,  Lowell,  and  in  March  of  this  year  an  automatic 
refrigerating  plant  was  placed  in  commission,  operated  from 
the  mains  of  the  Lowell  Electric  Light  Corporation. 

Previous  to  the  installation  of  the  plant  the  firm  depended  to 
some  extent  upon  natural  ice  for  the  storage  of  its  perishable 
merchandise,  and  to  a  larger  degree  upon  the  facilities  offered 
by  a  large  centralized  cold  storage  organization  in  Boston.  The 
extra  expense  of  freight  and  teaming  the  butter  in  particular 
amounted  to  about  $5  per  ton.  Lowell  is  about  26  miles  from 
Boston,  and  with  a  double  teaming  at  the  Boston  end  or  re- 
shipment  by  slow  freight  to  Lowell  in  less  than  carload  lots 
and  drayage  from  the  Lowell  freight  depot  to  the  wholesale 
house,  the  conditions  were  unfavorable  to  economical  handling 
between  the  dairy  and  the  store.  Sometimes  10  per  cent  of  tin: 
firkins  were  found  to  be  damaged  by  the  repeated  jarring  and 
rough  handling.  These  points  were  strongly  influential  in  the 
decision  to  install  automatic  refrigeration,  which  included  the 
advantages  of  greater  cleanliness,  lower  temperatures  than  are 
possible  with  natural  ice,  independence  of  the  ice  supply  and 
flexibility  of  operation  in  meeting  variable  conditions  in  addition 
to  the  reduction  of  transportation  annoyances.  Slightly  below 
40  degrees  Fahrenheit  was  the  lowest  temperature  which  the 
firm  was  able  to  secure  with  natural  ice. 

The  establishment  occupies  all  the  floors  of  the  building,  but 
no  refrigeration  is  required  on  the  two  upper  floors,  which  arr 
at  present  devoted  to  the  storage  of  flour  and  beans.  The  re 
frigerating  machinery  is  located  in  the  basement,  and  it  con 
sists  of  a  ID-ton  compressor  (with  normal  back  pressure  ' 
cylinder  5^  in.  x  8  in.,  belt-driven  by  a  lO-hp  500-volt  General 
Electric  direct-current  motor  making  800  r.  p.  m.  The  plan- 
was  supplied  by  the  .\utomatic  Refrigerating  Company,  and  ii- 
particulars  in  the  main  conform  to  the  usual  practice  of  tb.at 
company,  including  in  this  instance  a  7-pipe  condenser  of  the 
double-pipe  counter-current  type,  automatic  thermostat  and 
motor  starter,  etc.  The  direct  expansion  coils  are  all  of  extra 
heavy  ij4-in.  wrought  iron  pipe  electrically  welded  and  tested 
to  300  lbs.  per  sq.  in.  before  shipment.  In  this  plant  an  air 
pressure  test  of  275  lbs.  was  applied  before  introducing  am- 
monia info  the  system. 

The  compartments  refrigerated  include  a  storage  room  in  the 
btisement.  two  rooms  on  the  street  floor,  and  two  rooms  on  the 
second  floor.     The  basement  room  is  .^0  ft.  x  12  ft.  x  10  ft.  in 


dimensions ;  it  is  kept  at  a  temperature  of  40  degrees  F.,  and  is 
used  as  a  storage  for  lard,  cheese,  etc.  A  single  quadrilateral 
line  of  pipe  kept  at  slightly  below  zero  suffices  to  cool  this 
room.  This  line  is  in  series  with  all  the  rest  of  the  expansion 
coils  in  the  system,  but  is  provided  with  by-pass  valves.  The 
expansion  valve  of  the  system  is  located  in  this  room.  The 
pressure  on  the  compressor  side  of  this  valve  seldom  exceeds 
155  lbs.  and  on  the  refrigerating  side  ID  to  15  lbs. 

On  the  street  floor  tlie  larger  of  the  two  compartments  is 
300  ft.  x  12  ft.  X  II  ft.  in  dimensions,  and  it  is  used  for  the 
storage  of  eggs.  The  house  handles  a  larger  quantity. of  fresh 
laid  eggs  than  any  other  in  New  England.  The  temperature 
of  the  egg  room  is  kept  between  30  and  32  degrees  by  an  auto- 
matic thermostat  installed  on  the  wall,  which  starts  the  com- 
pressor motor  through  a  relay  operated  switch  and  resistance 
when  the  temperature  rises  above  32  and  stops  it  when  it 
falls.  Adjoining  the  egg  room  is  a  room  12  ft.  x  15  ft.  kept 
at  36  to  40  degrees,  and  used  as  a  selling  room.  Only  a  small 
quantity  of  goods  is  kept  here.  Expansion  coils  are  provided  on 
both  sides  of  the  compartment. 

The  two  refrigerating  rooms  on  the  second  floor  are  designed 
for  the  storage  of  butter  and  each  is  16  ft.  x  22  ft.  x  11  ft. 
with  walls  insulated  by  paper  and  air  spaces.  Access  to  these 
rooms  is  had  through  a  vestibule  or  air  lock.  These  rooms  are 
ordinarily  to  be  run  at  from  zero  degrees  to  5  degrees  F.,  but  on 
test  a  temperature  of  from  7  to  9  degrees  below  zero  was  attained. 
The  coils  in  these  rooms  are  placed  on  all  four  sides,  ex- 
tending from  the  top  to  within  3  ft.  of  the  floor  on  6-in. 
centers,  all  joints  being  welded.  In  one  of  the  two  rooms 
the  coils  are  divided  into  two  sections  controlled  by  valves 
on  the  street  floor  below.  Either  coil  or  both  can  be 
operated  at  once.  There  is  also  a  second  thermostat  on  the 
second  floor  which  can  be  cut  in  and  out  of  operation  by  a 
triple-pole  switch  downstairs  according  as  it  is  desirable  to 
transfer  the  control  of  the  compressor  motor  from  one  com- 
partment to  the  other. 

Separate  meters  are  provided  for  the  incandescent,  refrigerat- 
ing and  the  elevator  service  used  on  the  premises.  Specially 
shielded  lamps  are  used  in  examining  eggs.  The  electric  elevator 
is  a  2500-lb.   Morse-Williams  machine  driven  by  a   lo-hp  500- 
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volt,  700-r.  p.  m.  Belknap  motor.  During  the  13  years  which 
this  motor  has  been  in  operation  the  total  cost  of  repairs  has  not 
exceeded  $5.  The  elevator  is  arranged  to  receive  trucks 
delivered  from  loaded  cars  brought  to  the  house  on  a  special 
siding  and  to  carry  them  up  or  down  as  is  desirable. 

The  refrigerating  e<iuipnicnt  proper  is  mounted  on  concrc'.e 
foundations  beneath  a  sidewalk  skylight  in  the  basement.  .\ 
specially  attractive  rate  was  made  by  the  central  station  in 
view  of  the  desirability  of  refrigerating  loads. 
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An  Electric  Plant  in  the  Andes. 


Bv  M.  R.  SuMOT. 

There  are  very  few  plants  at  an  altitude  of  14,000  ft.  using 
electrical  energy :  none,  in  fact,  as  large  as  that  owned  and 
operated  by  the  Ccrro  de  Pasco  Mining  Company.  This  500- 
ton  smeller  is  situated  at  La  Fundicion,  Peru,  about  nine  miles 
from  Cerro  de  Pasco,  where  the  company  gets  its  ore.  It  is 
the  first  in  that  country  to  convert  its  own  copper,  instead  of 
making  high  grade  matte  and  shipping  it  to  other  countries 
to  be   refined. 

The  ideal  source  of  power  for  such  a  plant,  where  coal  costs 
about  $25  per  ton,  owing  to  the  high  freight  rates,  etc.,  would 
be  some  of  the  tributaries  of  tlic  Amazon  River,   which  have 
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their  headwaters  on  this  side  of  the  Andes  Mountains.  Steam 
power  was  decided  upon,  as  the  development  of  water  power 
would  have  taken  a  long  time,  and  a  steam  plant  is  always  de- 
sirable as  supplementary  plant.  Until  recently  coal  was  brought 
almost  entirely  from  Australia ;  now,  however,  the  company  has 
acquired  coal  mines  within  a  radius  of  25  miles,  from  which 
they  take  out  enough  coal  to  supply  their  copper  mines  and 
shops  in  Cerro  de  Pasco,  and  their  smelter  with  coking  and 
steam  coal. 

There  is  a  small  electric  plant  at  Cerro  de   Pasco.     This   is 
used   for   feeding  lamps   in   the   mines,   offices,   shops,   etc.,   bii' 
the   main   electric  plant   is   at   the   smelter,   a  general   view 
which  is  given  in"  Fig.  1. 

The  electrical  equipment  in  the  power  house,  which  is  at  an 
elevation  of  13,940  ft.,  consists  of  one  440-kw,  three-phase,  440- 
volt,  Westinghousc  generator,  direct-connected  to  a  600-hp 
cross-compound  Nordbcrg  engine,  as  shown  in  F'ig.  2.  For  ex- 
citing the  field  of  this  alternating-current  generator,  and  also 
for  testing  and  laboratory  purposes,  a  56-kw,  i2S-volt,  direct- 
current  Westinghousc  generator  has  been  provided,  which  is 
belted  to  a  75-hp  Nordberg  Corliss  engine.  Both  of  these 
sets  arc  to  be  duplicated  within  a  short  time,  to  meet  the  in- 
creasing size  of  the  plant  and  also  to  prevent  shutdowns,  due 
to  failure  of  any  part  of  the  machinery.  In  addition  to  those 
.ibove  mentioned,  there  is  a  75-kw,  three-phase,  2300-volt  gen- 
erator, belted  to  a  loo-hp  .^merican  Ball  engine.  This  voltai; 
is  stepped  down  by  three  transformers  to  three-phase,  4). 
volts,  the  voltage  of  the  large  generator  and  motors. 

This  last  generator  was  used  to  run  the  machine  and  black- 
smith shop  motor,  during  the  construction  of  the  plant  and 
also  to  furnish  energy  before  there  was  enough  night  load  to 
justify  rumiing  the  large  generator. 

For  the  controlling  of  these  three  sets,  there  arc  a  two-panel 
General  FIcclric  switchboard,  consisting  of  one  generator  and 
one  two-circuit  feeder  panel,  and  a  six-panel  Westinghousc 
switchboard,  consisting  of  one  Tirrill  voltage  regulator  panel, 
one  exciter,  one  generator  and  three  feeder  panels. 


This  completes  the  electrical  part  of  the  power-house  equip- 
ment, with  the  exception  of  two  -Jj-kw  transformers,  which 
arc  used  for  stepping  down  the  440  volts  to  no,  for  the  arc 
and  incandescent  lamps  used  throughout  the  building  and 
throughout  the  boiler  house. 

The  constant-speed  motors  used  bj'  the  company  are  all  of 
the  Westinghousc  three-phase,  440-volt  induction  type,  with  the 
standard  squirrel-cage  type  of  secondary.  The  lOO-hp  motors 
are  started  with  an  oil-immersed  auto-starter,  consisting  of  a 
six-point  controller  and  two  separately  mounted  auto-trans- 
formers, for  cutting  down  the  voltage  in  starting.  The  motors 
under  100  horse-power  are  started  also  by  an  auto-starter,  the 
three-point  switch  being  immersed  in  oil;  the  auto-transform- 
ers are  mounted  just  above  the  switch,  the  entire  device  being 
contained  in  an  iron  case. 

For  running  the  crushers,  rolls,  elevators,  etc.,  in  the  sampling 
mill,  which  is  about  150  ft.  from  the  power  house,  there  is  a 
lOO-hp  constant-speed  induction  motor,  and  for  running  the 
small  sampling  and  grinding  machines  there  is  a  lo-hp  motor 
of  the  same  type. 

Next  and  most  important  is  the  smelter  building,  for  it  is 
here  that  the  raw  ore  is  taken  in  on  one  side  and  comes  out 
on  the  other  side  as  metai.  For  handling  the  converters,  mol- 
ten matte,  etc.,  there  is  an  electric  crane,  built  by  the  Alliance 
Machine  Company  and  equipped  with  Westinghousc  alternat- 
ing-current induction  motors.  This  will  soon  be  duplicated. 
The  main  hoist  has  a  full-load  capacity  of  40  tons,  and  the  two 
auxiliary  hoists  a  capacity  of  15  tons.  Of  other  motors  there 
are  two  for  hauling  converter  slag  between  the  pouring  ladle 
and  crusher,  one  for  running  the  turntable  on  which  the  con- 
verters are  lined,  and  two  50-hp  constant-speed  induction 
motors. 

One  of  the  latter  motors  runs  the  clay  mi.xer,  the  clay  be- 
ing used  for  converter  lini'igs,  and  the  other  is  used  for  running 
the  slag  crusher.  The  slag,  after  being  crushed,  is  conveyed 
to  the  slag  bin  in  an  80  ft.  elevator,  driven  by  a  30-hp  motor, 
which  is  situated  near  the  top  of  the  elevator,  while  the  auto- 
starter  is  at  the  bottom.  This  arrangement  allows  the  man  run- 
ning the  crusher  to  start  and  stop  the  elevator  without  going 
near  the  motor,  thereby  saving  much  time  and  many  steps. 

The  slag  from  the  blast  furnaces  is  carried  away  from  the 
building  in  launders,  in  which  there  is  a  stream  of  flowing 
water.     This  mixture  of  slag  and   water   is  carried   through   a 


FIG.    2. — VIEW    OF    M.MX    GENER.\TINC    UNIT. 

scries  of  settling  tanks,  from  which  the  clear  water  is  pumped 
back  to  a  tank  above  the  furnace  and  used  again.  In  this 
pumping  station  are  two  Worthington  turbine-type,  two-stag? 
pumps,  one  of  which  is  belt-driven  by  a  lOO-hp  motor,  the 
other  is  driven  by  a  50-hp  motor  of  the  same  type  mounted  on 
the  same  base  and  direct  connected  to  the  pump,  as  shown  in 
Fig-  3- 

In   the   coal-washing   plant,   where   all   the  coal   used   at   the 
smelter  is  washed  and  separated  from  the  slate  and  other  im- 
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purities,  there  are  two  motors  of  50  horse-power  and  100  horse- 
power respectively,  to  drive  the  crushers,  elevators,  screens, 
pumps,  etc.,  necessary  in  such  a  plant. 

The  company  has  also  a  very  well-equipped  set  of  shops,  in 
which  all  of  the  repair  work  and  much  of  the  new  work  is 
done.  In  the  foundry  is  an  electric  crane,  with  a  main 
hoist  capacity  of  10  tons,  and  an  auxiliary  hoist  capacity 
of  three  tons.  This  crane  is  of  the  same  general  type, 
built  and  equipped  by  the  same  company  as  the  40-ton  crane  in 
the  converter  building.  For  driving  the  Root  blower,  eleva- 
tor, tumbler,  etc.,  there  is  a  30-hp  motor.  In  the  machine  and 
carpenter  shops,  which  are  in  one  building,  there  are  two  50-hp 
motors,  for  driving  the  various  machines,  while  in  the  black- 
smith and  boiler  shops,  which  are  also  in  one  building,  there 
is  a  30-hp  motor. 

The  lighting  of  the  various  buildings,  including  hotels,  stores, 
etc.,  is  mostly  done  with  iio-volt  incandescent  lamps,  there  be- 
ing about  1500  of  these  in  use  at  the  present  time.     In  some  of 
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the  buildings,  where  more  light  is  required,  and  also  outside 
among  the  buildings,  Westinghouse  alternating-current  iio-volt 
multiple  arc  lamps  are  used.  The  voltage  for  both  the  in- 
candescent and  arc  lamps  is  stepped  down  from  440  to  no 
volts  by  means  of  transformers  placed  at  convenient  points  over 
the  nlant. 

While  all  of  the  nmtor  and  main  line  circuits  where 
they  enter  the  buildings  are  protected  with  (jeneral  Electric 
alternating-current  lightning  arresters,  yet  it  was  thought  that 
perhaps  the  heavy  electrical  storms  prevailing  in  mountainous 
regions  would  affect  the  apparatus,  especially  at  this  high  alti- 
tude. However,  since  the  first  machine  was  installed,  almost 
two  years  ago.  there  has  been  no  damage  whatever  to  the  cir- 
cuits owing  to  lightning. 

The  above  electrical  niac'iincry.  which  amounts  to  aliout  2100 
horse-power  in  motors  and  generators,  with  the  addition  of 
one  of  the  latest  types  of  central-energ>'  telephone  systems, 
including  switchboards,  local  and  long-distance  telephones, 
completes  one  of  the  most  interesting  electrical  equipments  that 
can  be  found  in  that  part  of  the  world.  When  it  is  taken  into 
consideration  that  all  of  this  machinery — in  fact,  the  whole 
plant — has  been  put  up  almost  entirely  by  the  native  Indians  or 
Cholos,  under  the  direction  of  white  foremen,  it  makes  it  still 
more  interesting. 

Jhe  Cerro  de  Pasco  smelter  has  been  of  the  greatest  use  to 
Peru,  inasmuch  as  it  has  given  employment  to  the  natives  at 
good  wages,  has  given  them  opportunity  to  acquire  knowledge 
of  various  trades,  and  has  called  attention  most  emphatically 
to  the  mineral  resources  of  the  country. 


Electrically- Driven    Sewage    Pumping   Plant 
at  Salem,  Mass. 

A  model  electrically-driven  sewage  pumping  plant  has  recently 
been  placed  in  service  at  Salem,  Mass.,  by  the  Sewerage  Com- 
mission of  that  city.  The  plant  is  operated  by  electricity  supphed 
by  the  Salem  Electric  Lighting  Company  at  2080  volts.  Salem 
is  located  practically  at  sea  level,  and  the  pumping  station  was 
built  on  Cat  Cove,  at  a  point  on  Salem  Neck,  practically  on  the 
harbor's  edge,  where  a  72-in.  trunk  sewer  terminates  in  a  well 
dropping  but  one  foot  below  mean  low  tide  water.  The  sewage 
has  to  be  disposed  of  practically  as  fast  as  it  accumulates.  From 
the  pumping  station  an  outfall  main,  which  is  a  30-in  cast  iron 
pipe,  extends  into  the  harbor  9700  ft.  to  an  outlet  at  Great 
Haste  Island.  In  order  to  scour  the  pipes,  the  pumps  are 
obliged  to  force  the  discharge  through  them  at  a  rate  of  6  ft. 
per  second,  or  19,000,000  gals,  in  24  hours.  This  duty  is  re- 
quired but  about  2  hours  per  day,  so  that  the  pumps  are  under- 
worked a  considerable  part  of  the  time.  The  station  is  large 
enough  to  handle  the  sewage  of  the  town  of  Peabody  in  addi- 
tion to  that  of  Salem  itself. 

The  problem  which  the  engineers  faced  in  this  instance  was 
to  take  care  of  6,000.000  gals,  of  sewage  during  22  hours,  and 
of  19,000,000  gals,  during  the  remaining  two  hours  of  each  day 
against  minimum  heads  varying  from  7  ft.  to  8  ft.,  according  to 
the  height  of  the  tide,  and  against  maximum  heads  correspond- 
ing to  the  larger  and  more  rapid  discharges,  varying  from  49 
ft  to  60  ft. 

It  was  originally  expected  to  operate  the  station  entirely  by 
steam-driven  pumps,  but  the  development  of  the  gas  engine 
and  the  w-ide-spread  popularity  of  the  electric  motor  drive  led 
tlie  commission  to  consider  all  three  motive  .powers.  Proposals 
were  secured  on  the  basis  of  a  unit  or  units  having  guaranteed 
duties  of  6,000,000  gals,  per  24  hours  against  a  head  of  18  ft.; 
if  12,000,000  gals,  against  a  head  of  35  ft,  and  of  19,000.000 
against  60  ft.  head.  The  selection  of  the  equipment  depended 
more  upon  the  basis  of  operating  expenses  and  estimated  cost 
"f  maintenance  than  upon  the  first  cost  of  the  plant. 

On  account  of  the  limited  range  of  speed  found  in  gas 
engines,  the  builders  of  this  class  of  machinery  proposed  a 
separate  unit  for  each  head,  but  this  worked  out  so  high  in  first 
cost  that  it  was  later  proposed  to  install  four  three-speed  units, 
each  of  6%  million  gals,  capacity.  These  units  were  to  be  com- 
bined to  give  three  duties — a  duty  of  6Vs  million  gals,  per  24 
hours  obtained  by  running  one  unit  300  r.  p.  m.,  and  pumping 
against  a  head  of  18  ft.;  a  duty  of  12%  million  gals,  obtained 
by  two  units  running  450  r.  p.  m.  against  35  ft.  head;  and  a 
duty  of  19  million  gals.,  obtained  by  operating  three  units  at  600 
r.  p.  m.  against  60  ft.  head — the  fourth  unit  being  a  reserve 
outfit. 

The  steam  engine  proposition  called  for  two  cross-compound 
units  each  of  9,000,000  gals,  capacity.  The  speed  for  the  lowest 
duty  was  to  be  obtained  by  operating  one  unit  with  one  cylinder 
cut  out,  and  the  higher  duties  were  to  be  obtained  by  operating 
both  cylinders  and  varying  the  cut-off. 

The  first  costs  of  flie  three  methods  were  in  the  following 
ratios  : 

Electric   motor  drive I 

Gas  encine  plant s 

Steam  plant   3 

The  floor  space  requirements  were  in  the  following  ratios : 

Electric  motor  drive I 

flas   engine   plant 3 

Steam  plant   5 

Taking  coal  at  $4  per  ton,  gas  at  75  cts.  per  thousand   ft.. 

and  electric   power  at   1%   cts.   per   hp-hour,   and    figuring   all 

station  expenses  on  a   16-hour  basis,  the  animal  operating  cost 

was  estimated  as  follows : 

Electricity    $14,000 

fjas   1 5.000 

Steam     21,000 

The  electrical  installation  was  therefore  accepted,  and  the  city 
secured    the   advantages   of   greater   flexibility,   cleanliness   and 
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minimum  attendance  in  addition  to  the  lowest  estimate  of 
operating  expense.  The  Salem  Electric  Lighting  Company 
agreed  to  supply  energy  at  ij4  cts.  per  hp-hour  (i%  cts.  per 
kw-hour)  only  on  condition  that  no  electricity  should  be  taken 
at  the  time  of  the  peak  load  on  the  central  station,  and  that  the 
maximum  demand  for  electricity  when  flushing  out  the  sewer 
should  occur  at  the  itime  of  minimum  load  upon  the  generating 
plant 

The  accompanying  illustration  shows  the  interior  of  the  pump 
room,  which  contains  four  Worthington  horizontal  volute 
centrifugal  pumps,  each  driven  by  a  12-pole,  125-hp,  600/450/300 
r.  p.  m.  2080-volt,  three-phase,  60-cycle  induction  motor;  two 
Knowlcs  dry  air  priming  pumps,  each  direot-drivcn  from  the 
lighting  transformer  of  the  station  by  a  S-S-hp,  iio-volt  General 
Electric  induction  motor ;  four  14-in.  Chapman  gate  valves, 
one  in  each  main  pump  discharge  pipe,  each  gear  driven  by  a 
J/^-hp,  iio-volt,  i200-r.  p.  m.  General  Electric  induction  motor; 
one  6-panel  switchboard. 

Each  centrifugal  pump  motor  is  equipped  with  a  pole  chang- 
ing controller  for  speed  regulation,  and  a  starting  compensator. 
The  illustration  shows  each  motor-driven  unit  with  delivering 
connection  14  in.  in  diameter  discharging  into  a  pair  of  Y's 
which  lead  into  the  30  in.  main  outfall  pipe;  the  motor-driven 


INTERIOR    OF    SALEM     PUMPING    STATION. 

valves  and  the  switchboard  appear  in  the  view.  A  feature  of 
the  station  is  the  admirable  accessibiHty  of  all  the  apparatus. 
As  the  larger  motors  carry  2080  volts,  a  rubber  mat  is  provided 
on  the  inspecting  platform.  The  valves  may  be  operated  by 
hand  if  desired. 

The  switchboard  consists  of  one  500-hp,  2080-volt  incoming 
line  panel  equipped  with  indicating  wattmeter,  and  a  General 
Electric  hand  operated  electrically  tripped  oil  switch,  with 
recording  wattmclor  on  the  back  of  the  panel;  four  main  pump 
motor  panels,  each  equipped  with  indicating  wattmeter,  oil  type 
controller,  hand-operated  alectrically  tripped  oil  switch,  and  a 
Chapman  automatic  switch  for  operating  the  main  valve  motor. 
A  priming  pump  motor  and  lighting  circuit  panel  is  equipped 
with  ammeter,  a  lighting  circuit  switch  and  two  priming  pump 
motor  switches,  with  a  hand  operated  electrically  tripped  oil 
switch  on  the  primary  side  of  a  bank  of  three  2-kw  transformers 
for  supplying  the  priming  pumps  and  the  lighting  circuit.  All 
the  controlling  mechanism  of  the  station  with  the  exception  of 
the  pump  motor  starting  compensator  is  located  at  the  switch- 
board, including  the  valves  of  the  priming  system,  which  was 
devised  by  Major  J.  E.  Spencer,  chairman  of  the  sewerage 
board,  who  had  general  cliarge  of  the  entire  work.  Mr.  E.  W. 
Bowditch,  of  Boston,  was  consulting  engineer  for  the  system 
as  a  whole,  and  the  pumping  plant  was  installed  by  P.  B.  Patten, 
of  Salem.  The  installation  is  an  excellent  example  of  a  desir- 
able central  station  non-peak  load. 


Central-Station  Electric  Heating  Notes  from 
Grinnell,  la. 

The  Grinnell  Electric  &  Heating  Company,  under  the  man- 
agement of  M.  O.  K.  Cole,  has  made  notable  progress  in 
the  introduction  of  electric  heating  devices.  In  fact,  there  are 
few  if  any  central  stations  of  its  size  in  the  country  where 
such  a  good  start  has  been  made  in  the  introduction  of  electric 
heating  appliances.  Grinnell  is  a  college  town,  the  population 
of  which  is  practically  the  equivalent  of  about  5000,  although 
the  last  census  (which,  of  course,  did  not  include  the  student 
population,  which  is  in  town  nine  months  of  the  year)  gave  the 
town  about  4600. 

THE  PRESENT  CONNECTED  HEATING  LOAD. 

The  progress  that  has  been  made  with  electric  heating  de- 
vices so  far  is  shown  by  the  following  figures :  Electric  flat- 
irons  in  service,  235 ;  complete  electric  cooking  outfits  in  ser- 
vice, 6;  complete  electric  cooking  outfits  under  contract,  4.  Be- 
sides this  there  are  a  lot  of  electric  cooking  appliances  in  homes 
which  do  not  have  complete  outfits.  Few,  if  any,  central  sta- 
tions in  the  country  can  make  such  a  showing  per  capita  of 
population.  It  will  be  of  value  to  go  into  the  Grinnell  situation 
thoroughly  because  conditions  there  are  approximately  similar 
to  those  in  many  other  towns,  and  the  company  at  Grinnell  is 
setting  an  example  which  must  be  followed  by  many  other  small 
companies  in  the  course  of  time.  There  is  no  gas  plant  in  the 
town,  and  if  the  central-station  company  keeps  up  its  active 
work  in  electric  heating  there  will  be  no  occasion  for  a  gas 
plant,  even  should  the  town  grow  rapidly  in  the  next  few  years. 
The  conditions  in  a  town  of  this  kind  are  most  favorable  to  the 
introduction  of  electric  heating.  There  is  no  competition  with 
gas,  the  cheapest  cooking  fuel  known.  Gasoline  stoves  and 
coal  ranges  are  the  only  competitors  found.  The  gasoline 
stove  is  well  recognized  as  dangerous,  and  the  trouble  with 
filling  and  starting  a  gasoline  stove  is  against  it.  Besides 
this,  such  stoves  are  very  susceptible  to  drafts,  and  the  kitchen 
must  be  kept  fairly  well  closed  to  avoid  blowing  out  the  flame. 
With  coal  stoves  there  is  the  nuisance  of  taking  care  of  the 
fire,  and  the  heat  in  summer.  A  prosperous  town  like  Grin- 
nell has  plenty  of  people  who  are  willing  to  pay  for  getting 
rid  of  the  nuisance  of  coal,  wood  or  gasoline. 

LOAD   CONDITIONS. 

The  load  conditions  on  the  station  are  typical  of  those  in 
many  other  towns,  with  the  exception  that  there  is  probably 
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FIG.    I. — GRINNELL  LOAD   CURNX  DEC    II,    I906. 

less  manufacturing  motor-load  than  in  many  other  towns,  and 
a  better  residence  load.  The  station  is  equipped  with  high- 
speed simple  engines  driving  two  classes  of  generators,  one 
a  500-volt  direct-current  unit,  and  the  other  133-cycle  single- 
phase  alternators.     Twent>'-four  hour  service  is  given.     During 
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the  winter  the  engines  exhaust  into  an  exhaust  steam  heating 
system  which,  under  previous  managements,  was  allowed  to 
grow  until  it  was  too  large  for  the  amount  of  exhaust  steam 
that  could  be  supplied  by  the  day  load.  Several  typical  load 
curves  for  24  hours  are  reproduced  herewith,  Figs,  i,  2  and  3. 
It  will  be  seen  that  the  day  load  is  very  small.  The  average 
■direct-current  load  for  the  year  ending  in  February,  1907,  was 
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FIG.    2. — GRINNELL    L0.-\D    CURVE,    DEC.    12,    I906. 

5.9  kw,  and  the  average  alternating  current  load  36  kw,  this 
figure  being  determined  by  dividing  the  total  output  for  the 
year  by  the  number  of  hours  in  the  year.  The  peak  load 
was  239  kw,  and  the  load  factor  for  the  station  about  17  per 
■cent  for  the  year.  Now,  the  company  has  already  exhausted 
most  of  the  possibilities  for  motor  load,  as  it  is  furnishing 
motors  to  drive  nearly  every  industry  in  town  except  where 
steam  is  needed  for  manufacturing  purposes,  although  there 
will  doubtless  be  opportunity  to  pick  up  a  little  more  power 
load  from  time  to  time,  and  the  city  water  pumping  is  yet  to 
be  secured.  The  increase  in  commercial  lighting  load  being 
purely  peak  business,  would  not  result  in  better  earnings  on 
the  investment,  nor  would  it  help  furnish  exhaust  steam 
during  the  day.  The  company,  therefore,  turned  to  electric 
heating  as  the  most  promising  field  for  improving  its  net  reve- 
nue. In  a  town  the  size  of  Grinnell  very  little  heavy  cooking 
is  done  for  the  evening  meal.  Consequently,  practically  all  of 
the  heating  and  cooking  load   will   come   during  station   light 
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FIG.    3. — GRINNELL   LOAD    CURVE,    JUNE    II,    1906. 

load  periods.  The  company  has  been  strengthening  its  distri- 
bution system  by  installing  large  transformers  and  heavy  sec- 
ondaries preparatory  to  taking  extensive  heating  business.  The 
business  done  so  far  is,  of  course,  only  the  beginning,  but  it  is 
paving  the  way  for  a  good  load  of  this  kind  in  the  not  distant 
future. 

EXPERIENCE    OF    VARIOUS    CUSTOMERS    WITH    ELECTRIC    COOKING. 

As  information  is  being  sought  by  central  station  men  as  to 
the  cost  of  electric  cooking  in  different  sizes  of  families  under 
different  conditions,  the  results  of  the  experiences  of  a  number 
of  heating  customers  at  Grinnell  may  be  of  interest. 

In  one  family  of  five,  where  all  the  cooking  was  done  elec- 


trically, the  bills  at  five  cents  per  kw-hour  for  three  months  of 
1907  were  as  follows : 

January    $3.74 

February    3.47 

March     5.42 

Another  family  of  two  has  no  other  cooking  arrangements 
than  the  electric.  The  gentleman  being  a  traveling  man,  is 
absent  part  of  the  time,  and  both  members  of  the  family  are 
aw-ay  at  other  times.  The  results  are  interesting,  however,  as 
showing  the  ejfpenses  under  such  conditions,  where  light  house- 
keeping is  done  and  where  electric  cooking  is  especially  ap- 
plicable. 

1906. 

January    and    February $6.36 

March   and  .■\pril 5.94 

May  and  June 8.70 

July    2-37 

.August   (no  cooking) 

September    2.19 

October    4.05 

November    2.61 

December    (no    cooking) — • — ■ 

1907. 

January    $1.62 

February    (no  cooking) 

March    2.88 

In  a  family  of  six,  where  all  of  the  cooking  was  done  elec- 
trically for  six  weeks  previous  to  this  investigation,  the  bill 
was  $6.93. 

In  a  family  of  seven,  part  of  the  cooking  was  done  elec- 
trically, most  of  the  baking  being  done  on  a  coal  range,  and 
the  coal  range  also  being  used  in  winter  to  help  heat  the 
house.  The  results  in  this  case  are  also  of  interest,  and  are  as 
follows ; 

1906. 

May    $426 

June    2.38 

July   (family  absent) 

.August    3-55 

September    3.48 

October     3.67 

November    1.49 

December     1-54 

1907. 

January    $4.18 

February    1.14 

March     i-U 

Mr.  Paul  P.  Myers,  electrician  of  the  company,  kept  com- 
plete records  of  the  cooking  at  his  home  during  the  month  of 
March.  There  were  ordinarily  two  in  the  family,  with  occa- 
sional visitors.  The  kw-hour  consumption  for  31  days  was 
115.4,  which,  at  the  five-cent  rate,  would  amount  to  $5.77.  This, 
however,  included  considerable  experimenting,  which  Mr.  Myers 
has  done  with  new  apparatus,  which  will  be  spoken  of  later. 
The  other  figures  obtainable  from  this  month's  record,  are  as 
follows : 

Total  number  of  meals,  92. 

Number  of  meals  for  which  cooking  was  done,  81. 

Number  of  dishes  cooked,  209. 

Number  of  times  oven  was  used,  23. 

Number   of  person-meals,    184. 

Kw-hours  per  meal  per  person,  .5. 

That  the  number  of  kw-hours  per  meal  per  person  are  con- 
siderably higher  than  the  usually  accepted  figure  of  .33,  is,  of 
course,  mainly  due  to  the  fact  that  the  family  was  so  small,  and 
it  requires  nearly  as  much  electrical  energy  to  cook  for  two 
persons  as  for  three  or  four.  The  current  used  in  experimental 
work  also  increased  this  figure.  The  list  of  utensils  used  was : 
One  G.  E.  percolator,  i  G.  E.  griddle,  i  Simplex  waffle  iron, 
I  American  edgewise  broiler,  I  G.  E.  oven,  2  2-qt.  G.  E.  cereal 
cookers,  i  G.  E.  frying  pan,  i  American  1300-watt  immersion 
coil  for  the  slow  cooker. 

The  slow  cooker  is  worthy  of  further  notice,  as  it  makes 
possible  some  economies  which  will  aid  the  introduction  of 
electric  cooking.  It  will  be  recognized  by  every  one  familiar 
with  electric  cooking,  that  the  success  of  this  method  of  cook- 
ing must  depend  largely  upon  the  efficiency,  or,  in  other  words, 
upon  getting  the  maximum  results  possible  from  a  given 
amount  of  energy.  All  are  probably  familiar  with  the  device 
known  as  a  hay  stove,  which  is  used  extensively  for  slow  cook- 
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iiig  of  meats,  vegetables  and  cereals,  and  is  a  rough-and-ready 
form  of  the  Swedish  stove,  which  Edward  Atkinson,  the  econo- 
mist, has  strongly  advocated  and  improved  upon.  The  hay 
stove  consists  simply  of  a  tight  box  containing  hay,  in  which 
the  cooking  utensil  is  set  after  the  cooking  has  been  started  on 
a  stove  and  is  well  under  way.  Its  principle  is  simply  to  store 
enough  of  the  heat  contained  in  the  water  to  keep  the  article 
cooking  for  some  hours  after  it  is  taken  off  the  stove.  Hay 
k  a  good  insulator  of  heat  because  it  provides  so  much  dead 
;jir  space  around  the  cooking  vessel.  What  iMr.  .Myers  has 
done  is  to  adapt  the  hay  stove  principle  to  electric  cooking.  A 
6-qt.  tank  of  water  is  sot  in  a  light  box  with  plenty  of  heat- 
insulating  material  between  the  tank  and  the  walls  of  the  box. 
A  tight-fitting  hcat-insulating  cover  is  also  provided.  In  the 
tank  is  placed  a  1300-watt  .^meriain  immersion  heating  coil,  t)he 
end  of  the  coil  resting  in  grooves  in  the  top  of  the  box  and  tank 
so  that  the  coil  can  be  left  in  the  tank  and  the  lid  shut  down 
tightly.  The  plan  is  to  start  the  water  boiling  in  this  tank  by 
turning  on  the  electricity  in  the  immersion  coil  for  a  few  min- 
utes, 'i'hc  vessel  containing  the  thing  to  be  cooked  is  then  set  in 
the  boiling  water  and  the  lid  is  shut  down.  There  are  thus  four 
or  five  quarts  of  boiling  water,  the  heat  of  which  is  being 
sufficiently  stored  to  do  the  slow  cooking.  For  example,  oat- 
meal is  started  cooking  in  the  evening,  and  when  allowed  to 
stand  over  night  in  the  slow  cooker  after  a  preliminary  boiling 
is  found  hot  and  well-cooked,  ready  to  serve  in  the  morning 
without  further  heating.  The  temperature  of  the  water  in  the 
heat  storage  t;ink  after  standing  over  night  is  from  no  to  140. 

Another  line  of  exiperiment  Mr.  Myers  is  carrying  out  is  to 
determine  the  value  of  extra  heavy  heat  insulation  for  the 
electric  oven.  Some  ovens  have  been  constructed  with  walls 
3  to  4  ins.  thick,  and  it  has  been  found  that  these  ovens  can 
be  kept  at  a  baking  temperature  with  much  less  electricity  than 
is  required  for  regular  electric  ovens  with  thin  walls.  While  the 
heat  radiation  from  the  ordinary  electric  oven  does  not  seem 
to  amount  to  much,  yet  the  fact  that  the  temperature  of  such 
an  oven  does  not  rise  very  much  after  reaching  a  certain  point 
indicates  that  there  is  considerable  radiation.  Evidently  one  of 
the  problems  to  l>e  solved  in  connection  with  electric  ovens 
having  better  heat  insulation  than  is  common,  is  that  of  pre- 
venting them  from  getting  overheated  in  case  the  electricity  is 
left  on  unintentionally  for  a  long  time.  In  the  ordinary  electric 
oven  this  is  to  a  large  e.xtent  taken  care  of  by  radiation,  while 
in  the  ovens  with  thick  walls  this  might  not  be  the  case.  How- 
ever, since  the  electric  oven  is  by  far  the  largest  energy-con- 
sumer of  the  entire  array  of  electric-heating  appliances,  and 
since  it  is  of  most  vital  importance  to  reduce  its  consumption, 
this  line  of  experiments  with  better  heat  insulation  of  ovens  is 
considered  as  having  a  very  imporumt  bearing  on  the  growth 
of  the  business. 

The  company  recently  offered  to  donate  to  the  Ladies'  Con- 
gregational Society  the  necessary  electric  cooking  outfit  for 
serving  suppers  given  by  that  organization  at  regular  intcT\'als 
(luring  each  winter  sea.son.  This  offer  has  been  accepted,  and 
the  company  will  put  in  two  five-gallon  coffee  urns,  one  ten- 
gallon  water^heater  and  one  large  oven.  Heretofore  this  cook- 
ing has  been  done  on  a  number  of  gasoline  stoves,  and  the 
ladies  will  welcome  the  exit  of  these  stoves  from  the  church 
kitchen. 

HOUSEHOLD    MOTORS. 

Although  tile  liDUSchold  elcctTic  motor  can  hardly  be  called 
a  heating  .appliance,  its  "bearing  on  central-station  load  is  very 
similar  to  that  of  heating  appliances,  and  it  is.  therefore,  con- 
sidered in  this  article.  Some  time  ago  the  company  had  an 
opportunity  to  pick  up  a  job-lot  of  nameless  single-phase  133- 
cyclc,  ^-hp  motors  at  an  absurdly  low  price.  Twenty-four  of 
these  were  purchased,  and  all  wore  soon  placed  among  residence 
customers  in  Grinnell.  They  are  belted  to  a  short  line  shaft, 
and  this  line  shaft  is  used  for  running  washing  machines, 
wringers,  ice  cream  freezers,  etc.  Mr.  Cole,  the  manager,  tells 
an  exceedingly  good  story  on  himself  in  this  connection.  It 
seems  that  for  some  reason  his  own  house  had  not  been 
equipped  with  one  of  these  motors  at  the  time  they  were  dis- 


tributed. His  wife  recently  was  bargaining  for  a  woman  to 
do  the  weekly  washing.  The  bargain  had  almost  been  closed 
when  the  candidate  for  the  position  said,  "Of  course,  you  have 
a  motor  to  drive  your  washing  machine?"  "\o,  we  haven't," 
was  the  reply.  "Oh,  well,  I  can  get  plenty  of  places  to  wash 
where  they  have  motors;  I  don't  believe  I  want  to  do  your 
washing,"  was  the  candidate's  answer.  Mr.  Cole  is  now  aware 
of  the  fact  that  the  more  washing  machine  motors  he  gets  in 
the  town  the  harder  it  will  be  for  those  not  provided  to  resist 
when  forcible  arguments  of  this  kind  are  brought  out  by  the 
washerwomen. 

OFFICES    .\SD    DISPLAV-ROOM. 

The  accompanying  photograph.  Fig.  4,  gives  a  very  inade- 
quate idea  of  the  very  neat  little  office  which  the  company 
recently  opened  on  one  of  the  principal  business  streets.     The 


FIG.   4. — OFFICES   .\XD  COOKING  DISPLAY   .AT  GRINNELL,  lA. 

ofllce  had  before  been  in  unattractive  quarters  at  the  plant,  in 
an  out-of-the-way  place.  Electric  heating  appliances  are  the 
most  prominent  things  in  the  window  display.  Across  the  back 
of  the  window  are  the  words,  "Light,  Heat  and  Cook  with 
Electricity."  All  of  the  heating  appliances  shown  in  the  win- 
dow bear  placards  explaining  what  they  are,  as  seen  in  the 
photograph.  Some  complete  electric  ranges  are  kept  in  stock 
for  display.     One  of  these  is  shown  at  the  right. 


Establishing  Day  Circuits  in   Towns  of 
10,000   Population    and   Under. 

One  of  the  papers  on  the  "New  Business  Day"  program  of  the 
National  Electric  Light  Association  at  Washington.  June  7, 
which  attracted  the  most  attention  and  provoked  the  most  dis- 
cussion was  that  of  Mr.  F.  H.  Plaice,  of  New  Bremen.  Ohio. 
This  paper,  although  by  the  manager  of  a  very  small  and 
heretofore  obscure  central  station,  probably  gave  the  commercial 
department  men  at  the  convention  as  much  to  think  about  as 
any  paper  presented,  because  it  showed  what  can  be  done  under 
what  would  appear  to  be  most  adverse  circumstances.  Follow- 
ing is  an  abstract  of  this  paper  and  discussion : 

In  opening  Mr.  Plaice  said  that  the  possibilities  of  the  smaller 
lixMlity  have  been  overlooked  or  neglected  until  to-d.iy  the 
average  central  station  management  is  honest  in  the  belief 
that  a  day  service  in  the  little  town  is  impossible.  While  it  may 
he  admitted  that  the  aver.ige  electric  company  operating  in 
small  localities  h.is  a  precarious  existence,  still  there  are 
examples  to  prove  the  contention  that  the  companies  are  them- 
selves entirely  to  blame  for  such  a  condition,  and  that  the' 
cojnmunities  at  large  can  in  no  way  be  held  as  being  responsible. 
It  is  this  subject  of  seeking  for  profit.ible  new  business  by  a 
small  company  which  has  undertaken  the  task  of  maintaining 
a  24-hour  service  in  a  town  of  less  than  1500.  to  which  the  paper 
relates. 
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First,  electricity  is  generated  b)'  gas  engines  using  natural  gas. 
Coal  costs  $3.40  delivered,  while  natural  gas  for  all  purposes 
is  supplied  at  25  cents  per  1000  cu.  ft. 

There  are  no  public  contracts,  the  company  being  dependent 
upon  commercial  work  alone.  The  earnings  at  time  of  begin- 
ning day  service,  May  i,  1904,  were  somewhat  less  than  $4  per 
capita  per  year.  With  these  conditions  it  was  determined  for 
various  reasons  that  a  24-hour  service  should  be  attempted,  and 
with  that  in  view,  future  plans  were  laid. 

A  sliding  scale  of  rates  on  a  basis  of  the  number  of  hours 
of  service  was  decided  upon  with  some  variations. 

This  rate  is,  for  the  'Yz  hours'  use  of  the  maximum  demand, 
20  cents;  next  yYi  hours,  10  cents;  ne.xt  15  hours,  9  cents; 
next  20  hours,  6  cents ;  next  30  hours,  3  cents ;  all  after  that, 
2  cents,  or  7  cents  for  a  3-hour  service  and  2  cents,  thereafter. 
There  is  no  minimum,  no  meter  rental.     Renewals  are  free. 

The  hours  of  service  were  determined  neither  by  the  actual 
maximum  demand  nor  by  the  maximum  rated  load  installed 
but  by  a  figure  based  more  particularly  on  the  area  to  be 
lighted  and  appro.ximating  ^  watt  per  square  foot  of  floor 
area.  A  customer  was  allowed  to  install  as  many  and  as  large 
units  as  might  be  desired.  The  one  using  the  large  energy 
per  square  foot  pays  a  much  lower  rate  for  his  energy  than 
the  economical  customer  who  preferred  smaller  illumination. 
Tlie  object  was  to  encourage  or  force  liberal  use  of  electricity 
and  the  rapidly  falling  rate  was  to  enable  long  hours  of  service. 

This  system  has  been  very  satisfactory.  The  average  output 
per  month  has  been  20,000  kw-hours  for  a  250-kw  plant.  The 
average  return  to  company  is  5  cents  per  kw-hour  gross  and 
iJ4  cents  per  kw-hour  net. 

Free  wiring  has  been  done  for  some  years  and  it  was  decided 
to  extend  this  principle  to  all  applications .  that  a  possible  cus- 
tomer might  desire  to  use ;  but,  it  was  decided  to  make 
such  installations  on  a  rental  basis  and  a  charge  of  i  cent  per 
month  for  $1  invested  was  decided  upon.  This  method  has 
been  highly  successful  with  the  company,  and  under  it  are 
included  all  classes  of  equipment,  such  as  motors,  shafting, 
pulleys,  belts,  wiring,  lighting  fixtures  (except  arc  lamps  for 
which  no  rental  is  chargedV  heating  utensils  of  all  kinds;  in  fact, 
everything  that  will  assist  in  the  increased  sale  of  electricity. 
The  only  contract  that  is  required  on  such  installations  is  one 
showing  the  itemized  ownership  of  the  same  by  the  company 
and  the  rights  of  removal  at  the  company's  option.  The  extent 
to  which  this  plan  has  been  followed  is  shown  by  the  fact  that 
of  the  370  service  taps  connected  to  the  lines,  nearly  three- 
quarters   feed   installations  belonging  to  the  conipan_\'. 

The  service  is  as  near  high  grade  as  most  cities  maintain 
and  tliis  is  best  proven  by  the  fact  that  during  a  two-year 
bitter  franchise  fight  between  the  company  and  the  town,  not 
one  word  has  ever  been  said  against  it. 

Very  little  money  has  been  spent  in  the  usual  forms  of  ad- 
vertising, and  while  there  is  no  doubt  as  to  the  great  value  of 
printed  advertising  in  large  places  where  the  public  must  be 
reached  nidircctly,  the  fact  that  in  small  localities  thS  person 
doing  the  soliciting  is  or  should  be  personally  acquainted  with 
every  person  in  the  territory,  renders  this  form  of  advertising 
unnecessary.  Personal  work  may  take  many  forms.  For  in- 
stance, the  electric  company  can,  with  profit  to  itself,  become 
the  consulting  engineer  for  all  mechanical  enterprises  in  its 
field  even  though  at  the  time  there  may  be  no  opportunity  to 
add  any  additional  service  thereby.  Again,  if  an  illuminating 
engineer  is  almost  a  necessity  in  a  large  city,  how  much  more 
important  is  some  knowledge  of  that  art  in  a  little  town  where 
customers  have  no  conception  whatever  of  colors  and  light,  and 
liut  one  idea,  that  of  getting  lots  of  liglit  for  little  money. 

Installing  service  on  trial  is  another  form  of  effective  adver- 
tising. Trading  in  equipment  that  electric  service  renders  un- 
necessary is  another,  and  an  excellent  form,  for  it  eliminates 
equipment  from  future  possible  competition.  Along  this  line 
it  has  been  the  practice  of  the  company  to  dismantle  gas  or 
gasoline  lighting  outfits  as  soon  as  electricity  is  installed  and 
in  this  way  do  away   with  a  future  unpleasant  possibility. 

The  policy  of  the  company  has  been  to  take  special  pains  to 


secure  the  little  customer,  both  lamp  and  motor,  and  it  has 
never  refused  to  place  its  service  into  premises  on  any  service 
of  16  candle-power  or  over.  One  result  of  this  has  been  that 
the  Standard  Oil  Company  has  sent  one  of  its  special  agents 
into  the  town  to  see  why  the  oil  sales  were  running  so  low. 

Flat  irons  are  especially  profitable  as  day  load  and  with  some- 
thing over  60  irons  in  service  the  company  can  claim  a  new 
kind  of  peak  load.  This  strikes  the  station  about  10  o'clock 
on  Tuesday  morning,  and  on  a  hot  summer  morning  has  been 
known  to  reach  over  150  amperes  above  normal  and  last,  with 
a  drop  at  noon,  until  4  or  5  o'clock.  On  more  than  one  occa- 
sion, this  load,  through  coming  on  with  the  motor  peak,  has 
necessitated  starting  a  second  engine.  Although  using  very 
little  energj-  singly  still  collectively,  sewing  machines  and  wash- 
ing machine  motors  are  good  household  energy  salesmen. 

The  company  has  been  making  experiments  as  to  rural  service 
with  a  view  of  extensive  work  in  that  line,  having  6  miles  of 
such  lines  in  operation  supplying  a  24-hour  service  under  same 
conditions  and  rates  as  apply  within  the  town.  Fifteen  motors, 
aggregating  50  horse-power  and  about  150  lamps  are  connected 
with  these  lines  and  the  results  are  very  encouraging.  In  all, 
the  company  has  at  present  connected  to  its  lines,  7000  incan- 
descent lamps  of  all  sizes,  45  enclosed  arc  lamps  and  90  horse- 
power of  motors,  earning  on  a  capitalization  of  $15,000,  no 
bonds,  an  average  income  of  $1,000  per  month  in  a  town  of  less 
than  1500. 

In  conclusion,  the  experience  of  this  company  indicates  that 
some  form  of  demand  system  of  rates  is  desirable;  that  great 
energy  be  used  in  securing  many  little  customers ;  that  some 
form  or  method  of  free  installation  of  equipment  is  desirable; 
that  a  personal  rather  than  an  impersonal  form  of  advertising 
be  used  but  that  the  advertising  allowance  be  of  liberal  propor- 
tions to  the  income ;  that  co-operation  in  everything  electrical 
is  to  be  desired  and  that  the  little  company  should  by  all  means 
join  the  electrical  associations,  both  State  and  National. 

In  the  discussion  of  this  paper,  in  answer  to  a  question,  Mr. 
Plaice  said  that  the  largest  customer  the  company  consists  of 
six  concerns  located  in  an  arcade,  with  which  a  contract  am- 
ounting to  a  minimum  of  $900  per  year  was  made.  This  con- 
cern rarely  took  more  than  the  minimum  called  for.  The  next 
largest  customer  paid  about  $150  per  year.  About  85  per  cent 
of  all  the  buildings  in  the  town  were  wired.  The  rural  service 
spoken  of  was  taken  care  of  with  550-volt,  direct-current 
service.  This  rural  service  covered  an  area  about  five  miles  in 
diameter.  Bare  wire  was  used  outside  of  town.  For  lighting 
from  this  service  two  25a-volt  lamps  were  connected  in  series. 
Only  seven  lamps  were  connected  on  each  branch  circuit,  each 
circuit  being  fused  with  a  cut-out  placed  outside  of  the  building. 
Every  customer's  service  was  provided  with  kicking  coils  and  a 
lightning  arrester.  Some  time  ago,  before  these  precautions 
were  taken,  there  was  considerable  trouble  from  lightning,  but 
no  trouble  since  then.  On  one  dairy  farm  near  town  there 
has  recently  been  installed  a  milking  machine  operated  by  a 
motor.  This  milks  four  cows  at  a  time.  The  operation  of  the 
motor  costs  $6  per  month.  Formerly  three  men  were  hired  to 
do  the  same  work  that  is  now  done  by  the  machine. 

He  described  one  rather  unusual  practice,  the  object  of 
which  is  to  give  customers  plenty  of  light  for  their  money  and 
prevent  the  use  of  inferior  lamps,  as  well  as  to  make  cus- 
tomary the  use  of  lamps  of  over  16  candle-power.  The  com- 
pany purchases  16-cp  incandescent  lamps  taking  four  watts  per 
candle  on  no  volts.  The  company's  service,  however,  is  120 
volts,  so  that  the  lamps  operate  actually  at  22  candle-power.  A 
similar  practice  prevails  with  lamps  of  lower  candle-power. 
The  result  is  that  customers  have  practically  a  lamp  of  about 
3.!  watts  per  candle.  This  gives  high  efficiency  and  at  the  same 
time  causes  more  liberal  use  of  electricity  than  if  a  3.t  watt, 
16-cp  lamp  were  purchased.  The  company  furnishes  free  lamp 
renewals.  The  scheme  of  rates  is  such  as  to  encourage  the  lib- 
eral user.  In  answer  to  a  question  as  to  what  had  become  of 
natural  gas  competition,  Mr.  Plaice  said  that  there  was  no  gas 
lighting  left  in  the  town.  There  were,  however,  several  gas 
engines  in  the  town. 
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Electric   Heating  Applications. 

In  a  paper  presented  at  the  Washington  convention  of  the 
National  Electric  Light  Association  entitled  "Electric  Heatingf 
Without  Special  Concessions  from  the  Central  Station,"  Mr. 
C.  D.  Wood  gave  an  account  of  the  experience  of  the  New 
York  Edison  Company  in  introducing  electric  heating  without 
making  special  concessions  in  rates. 

In  introducing  the  electric  iron  cards  are  distributed,  telling 
about  the  steps  saved  by  the  electric  iron,  to  the  employment 
agencies,  and  left  at  the  kitchen  entrance;  circular  letters,  with 
return  postal  cards,  are  then  mailed  to  the  lady  of  the  house. 
No  matter  how  ignorant  and  superstitious  the  laundress  may 
be,  after  she  has  once  used  an  electric  iron  she  will  refuse  to 
return  to  the  old  one — in  one  case,  the  domestic  threatened  to 
leave  if  the  electric  iron  were  not  purchased  after  it  had  been 
used  on  a  ten-days'  trial.  An  average  family  of  five  persons, 
where  the  collars  and  cuffs  are  sent  out  to  be  ironed,  consumes 
about  13.2  kw-hours  of  energy  per  month,  which  represents, 
at  a  ID-cent  lighting  rate,  an  income  to  your  station  of  $15.84 
per  year.  The  automatic  handle  attachment,  which  cuts  off  the 
electricity  when  the  iron  is  not  in  use,  has  proved  a  failure,  as 
the  operator  invariably  ties  down  the  handle.  A  satisfactory 
automatic  cut-off  has  yet  to  be  developed. 

For  summer  use,  there  have  been  installed  in  several  high- 
grade  dwelling  houses  electric  clothes-dryers,  the  heating  units 
varying  in  capacity  from  five  to  ten  kilowatts,  depending  on  the 
size  of  the  dryer.  A  cabinet  eight  feet  high,  eight  feet  wide 
and  eight  feet  deep,  may  be  built  in  sections,  each  section 
equipped  with  a  unit  of  two  kilowatts;  this  division  makes 
possible  a  saving  of  energy  when  a  small  amount  of  work  is  to 
be  done.  During  the  months  of  July  and  August,  1906,  a  dryer 
of  this  capacity  consumed  about  100  kw-hours  per  month, 
which  was  billed  to  the  customer  at  a  lo-cent  rate.  The  dryer 
was  satisfactory  in  every  respect. 

Plate  warmers  of  800-watt  capacity  are  included  in  the 
specifications  of  the  architects  in  many  houses.  The  New  York 
Edison  Company  has  connected  as  many  as  25  plate  warmers 
in  as  many  different  houses  in  one  month.  The  average  con- 
sumption of  these  devices  is  24  kw-hours  per  month. 

Of  the  small  home  devices,  the  water  cup  has  been  the  most 
pleasing,  with  the  possible  exception  of  the  heating  pad.  The 
medical  fraternity  has  been  approached  with  electric  sterilizers, 
and  was  found  waiting  for  just  such  a  device.  No  doctor 
lijces  to  use  gas ;  his  sterilizing  consumes  about  800  watts,  and 
the  average  office  use  of  this  device  is  in  the  neighborhood  of 
20  kw-hours  monthly. 

The  bookbinding  industry  affords  an  excellent  opportunity 
for  electric  heat.  It  is  possible  to  supplant  the  gas-heated  cm- 
bossing  press  with  electric  heating  units,  and  make  a  very  fair 
comparison  with  gas,  when  electricity  is  sold  for  five  cents 
per  kw-hour.  Steam  is  generally  purchased  by  the  month — a 
24-hour  expense,  regardless  of  when  the  heat  is  needed.  On 
the  other  hand,  gas  is  not  clean,  nor  is  the  desired  heat  steady 
enough  for  high-grade  work.  The  New  York  Edison  Company 
has  _several  good  installations  of  this  class  of  apparatus ;  one 
having  been  operating  steadily  for  two  years.  There  are  three 
embossing  presses  in  this  equipment.  The  head  of  the  largest 
is  19  ins.  X  12  ins.;  the  machine  has  a  small  panel-board  placed 
within  easy  reach  of  the  operator,  on  which  are  placed  two 
double-throw  switches.  There  are  four  resistance  units  in  the 
press  head,  placed  at  equal  distance  from  the  center,  and  by 
means  of  a  change  of  connection  from  scries  to  parallel  eight 
different  degrees  of  heat  are  obtained.  The  large  press  is  rated 
at  220  volts  and  16  amperes.  The  resistance  units  may  be  placed 
in  the  holes  left  vacant  by  the  extraction  of  the  old  steam  pipes. 
Some  manufacturers  supply  a  hot  steel  plate,  which  may  be 
placed  next  to  the  die:  these  plates  take  about  five  amperes  and 
are  connected  to  the  lighting  circuit.  The  machine.  19  ins.  x 
12  ins.,  referred  to  above,  reached  a  temperature  of  354  deg. 
F.  with  an  expenditure  of  4.07  kw-hours.  starting  with  a  room 
temperature  of  75  deg.  The  "running"  power  or  low  heat 
was  0.6  kilowatt,  which  kept  the  head  at  the  proper  temperature 


while  making  480  impressions  of  the  die  per  hour.  The  monthly 
cost  of  energ>'  for  the  past  year  for  this  work  at  a  seven-cent 
rate  was  $8.05  per  machine.  The  Association  of  Bookbinders 
is  demanding  these  electric  heads. 

Twenty-five  inversion  coil  glue-pots,  two-quart  capacity,  were 
installed  in  a  bookbinding  house  Feb.  i,  1906,  and  thus  far 
only  one  has  been  replaced.  The  energ^f  consumption  has  been 
812.5  kw-hours  monthly,  or  an  average  of  1.3  kw-hours  per 
pot  per  working  day.  Figuring  the  energy  at  five  cents  per  kw- 
hour,  a  wholesale  price,  the  cost  per  month  was  less  than  when 
the  company  used  gas  and  the  work  was  identically  the  same. 
The  operators  will  regard  a  heat-regulating  switch  when  they 
will  not  turn  down  the  gas. 

The  New  York  Edison  Company  is  supplying  electricity  for 
the  purpose  of  welding  iron  bands  used  in  the  trunk  industry. 
The  welding  machine  receives  alternating  current  at  no  volts 
and,  by  means  of  a  transfer  mounted  On  a  frame  of  the  machine, 
reduces  the  e.  m.  f.  to  22  volts.  The  cross-section  of  the  work 
is  a  quarter-square  inch.  The  current  consumption  of  the 
welding  machine  under  pressure  runs  from  25  to  35  amperes. 
The  energy  consumption  of  the  machine  while  making  480  welds 
per  hour  is  about  1.16  kw-hours,  costing  0.02  cent  per  weld  at  a 
lo-cent  rate.  In  this  particular  case,  a  motor-generator  set 
was  used  to  generate  the  alternating  current,  which  materially 
lessened  the  efficiency  of  the  whole  plant.  This  work  should 
be  particularly  interesting  to  managers  of  alternating-current 
systems. 

Electricity  was  used  in  the  recent  construction  of  the  Hoffman 
House  in  New  York  City,  for  cutting  steel  piling.  Alternating 
current  at  50  volts  pressure  was  utilized  by  connecting  one 
cable  to  the  steel  piling  itself  and  the  other  to  a  carbon  electrode 
that  was  fastened  by  a  copper  plate  to  a  wooden  guiding  pole. 
Six  hundred  and  fifty  amperes  were  developed  at  the  arc,  which 
represents  32.5  kilowatts.  In  an  eight-hour  day,  10  feet  of 
piling  could  be  cut,  at  an  expenditure  of  260  kw-hours.  At  10 
cents  per  kw-hour,  the  work  cost  $26  plus  the  wages  of  the 
attendant,  which  made  the  total  cost  exactly  $3.00  per  foot  of 
piling.  It  required  two  men  at  $4.50  per  day.  and  two  electric 
drills  consuming  44  kw-hours,  to  drill  one  foot  of  piling  per 
day,  costing  $13.40  per  foot.  The  heating  method  shows  a  sav- 
ing, regardless  of  time,  of  $10.40  per  foot. 

The  milk  supply  of  New  York  City  is  governed  by  tests 
made  in  the  city  laboratory  by  means  of  electric  stoves.  Twent>-- 
five  3.5-inch  disk  stoves,  of  6o-watt  capacity,  are  used  to  boil 
the  ether  used  in  the  test.  Fourteen  times  per  hour  these  little 
stoves  cause  the  ether  to  vaporize  and  rise  from  the  containing 
flask  to  i  condensing  chamber  that  holds  the  milk  to  be  tested. 
The  ether  after  condensation  is  released  by  a  siphon  and  con- 
ducted into  the  original  flask.  An  open  gas  flame  could  not  be 
used  for  this  work.  The  medical  officer  in  charge  was  so  well 
pleased  with  the  operation  of  these  stoves  that  he  wished  to  heat 
and  regulate  his  incubator,  or  germ  cabinet,  with  electricitj*. 
The  germ  producer  is  22  ins.  x  22  ins.  x  22  ins.,  and  the 
tempetatures  to  be  maintained  arc  100.  110.  120  and  130  deg.  C. 
The  cabinet  is  made  of  sheet  copper  with  three  jacketed  walls, 
having  a  maximum  current  consumption  of  16  amperes.  The 
heavier  current  is  used  only  15  minutes  of  the  hour,  as  three 
amperes  are  suffi'-ient  to  keep  up  the  desired  temperature.  A. 
thermostat  with  four  contact  points  furnishes  the  automatic 
heat  regulation.    The  regulation  has  been  perfectly  satisfactory. 

The  cocoa  and  coffee  trade  has  applied  electric  heat  to  its 
small  desiccating  or  drying  cabinets.  A  dryer  3'-^  ft.  x  2  ft  x 
5  ft.,  requiring  a  temperature  of  150  deg..  will  need  about  74 
watts  per  cubic  foot  when  properly  jacketed.  One  heater  of 
this  kind  has  returned  a  revenue  of  $11  per  month.  The  cocoa 
and  coffee  beans  are  particularly  susceptible  to  the  odors  aris- 
ing from  combustion,  hence  the  advantage  of  electric  heat. 
•For  drying  kilns  about  40  watts  per  cubic  foot  are  advised.    , 

Warming  tables  and  chocolate  dipping  pots  have  proved 
successful  in  the  candy  trade.  Fifty  watts,  or  the  power  of  a 
lO-cp  carbon-filament  lamp,  produces  enough  heat  to  keep 
the  chocolate  in  working  condition.  Wherever  these  chocolate 
heaters  hnve  been  installed  they  arc  at  work  to-day.    The  energy 
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consumed  in  the  device  itself  is  not  large,  but  it  will  surely 
lead  to  more  business  along  this  line.  An  estimate  has  been 
given  a  manufacturing  concern  to  heat  a  30-gal.  batch  of  cara- 
mel paste  to  a  temperature  of  285  deg.  F.  The  operation  will 
consume  10  ku-hours  of  energy,  and  each  melting  will  cost 
about  65  cents.  The  service  is  intermittent,  hence  the  adapta- 
bility of  electric  heat.  Where  high-grade  candy  is  made  there 
is  always  a  chance  for  electric  heat. 

The  manufacturers  of  switchboards  and  telephone  supplies 
find  a  useful,  economical  tool  in  the  electric  soldering  iron.  A 
soldering  iron  equal  to  a  1.5-pound  soldering  copper"  will  con- 
sume 70  watts.  The  operator  will  accomplish  more  work  with 
this  tool,  thereby  saving  time.  Heaters  of  no- watt  capacity 
are  now  made,  into  which  a  soldering  iron  may  be  thrust, 
thereby  doing  away  with  the  connecting  handle  cord.  One 
thousands  hogs  per  hour  are  stamped  "Inspected"  by  the  gov- 
ernment meat  inspectors  in  Chicago,  by  means  of  a  400-watt 
branding  tool  that  is  nothing  more  than  an  electric  soldering 
iron  with  a  die  inserted  in  place  of  the  copper  tip. 

Electric  heat  economies  are  not  fully  appreciated.  A  certain 
manufacturer  in  New  York  City  has  been  paying  $30  per  month 
for  a  steam  supply  that  is  used  in  a  secret  wood-working  pro- 
cess. He  was  persuaded  to  try  electric  heat  and  found  that  he 
could  do  the  same  amount  of  work  as  before  with  a  monthly 
consumption  of  50  kvv-hours.  He  was  buying  energy  at  10 
cents  per  kw-hour,  and  his  yearly  saving  was  $300.' 

Following  are  details  of  the  operation  of  a  44-cell  storage 
battery  outfit,  mounted  on  an  automobile  truck,  and  used  for 
thawing  out  frozen  water  pipes  in  winter,  in  comparison 
with  those  obtained  by  the  use  of  a  rheostat  in  series  with  a 
direct-current,  three-wire  system  w-ith  the  neutral  wire 
grounded.  The  figures  represent  the  average  amounts  in  each 
case. 


.\mp.   Kw-ho 
Storage  battery...   513  1.3 

Three-wire     275        10.4 


Time.  Pipe,  Cost  per  Revenue 

Min.  In.  Voltage.      Case,    per  Case. 

5-44         H  31-5         $10.85         $16.40 

19.0            %  120.0  14.43            10-93 


The  three-wire  system  is  used  until  the  season  has  so  far  ad- 
vanced that  the  number  of  cases  will  warrant  the  exclusive 
service  of  an  automobile  truck. 

Although  little  has  been  done  in  New  York  City  in  the  intro- 
duction of  electricity  for  complete  commercial  ranges,  there  are 
six  or  eight  kitchens  in  operation,  where  one  meal  per  day  is 
prepared  for  the  officers  and  clerks  of  "the  various  business 
houses  to  which  the  kitchens  are  attached.  The  average  capa- 
city of  these  outfits  is  ID  kilowatts.  There  are  a  few  restau- 
rant broiler  sets  used  for  broiling  meats  during  the  noon 
luncheon  hour.  These  broilers,  which  are  not  to  be  considered 
complete  kitchens,  bring  a  revenue  of  $12.50  per  month,  at  an 
average  rate  of  8  cents  per  kw-hour.  The  Waldorf-Astoria 
Hotel  contains  the  largest  cooking  unit  in  the  United  States. 
comprising  19  upright  broilers,  four  warming  ovens  and  four 
regular  ovens,  with  a  total  capacity  of  460  amperes. 

One  manufacturing  company  in  central  New  York  is  pre- 
paring food  daily,  all  cooked  by  electricity,  for  2000  employees. 
The  greatest  difficulty  in  residential  work  has  been  the  absence 
of  adequate  carrying  capacity  in  risers,  special  circuits  and 
available  extra  circuits.  The  customer  will  often  be  willing  to 
pay  the  first  cost  of  t'le  device;  he  will  accept  the  consumption 
figures,  but  he  will  flatly  refuse  to  stand  the  expense  of  special 
wiring.  To  overcome  this  difficulty  an  agent  has  been  appointed 
whose  business  it  is  to  interview  architects  and  contractors  for 
the  sole  purpose  of  advising  with  them  regarding  the  extended 
use  of  electricity  for  heating  work ;  in  other  words,  making  it 
possible  for  the  future  owner  to  use  the  various  heating  devices 
that  he  desires.  There  are  several  residences  in  the  city  of  New 
York  to-day  that  are  wired  with  separate  heating  and  power 
circuits,  A  heating  and  power  circuit,  220  volts,  in  a  four- 
story  city  residence  having  basement  and  sub-basement  will 
cost  about  $850,  exclusive  of  the  devices.  This  figure  is  based 
upon  a  new  house  with  the  heating  circuit  independent  from 
the  lighting  circuit.  The  irons  might  be  placed  on  the  no-volt 
lighting  circuit,  which  would  reduce  the  cost. 


Persons   Entitled  to   Patents. 

Bv  John  Edson  Br.^dy. 
A  patent  may  be  lawfully  granted  only  to  an  original  inven- 
tor and  letters  patent  issued  to  any  other  are  invalid.  The 
patentee  must  not  only  have  an  honest  belief  that  he  is  the 
originator  of  the  device,  the  production  of  which  he  seeks  to 
control  under  the  patent  laws,  but  he  must  in  reality  be  the  first 
and  original  inventor.  If  the  knowledge,  necessary  to  perfect  a 
patentable  device,  was  obtained  by  the  patentee  from  another, 
then  the  patentee  is,  of  course,  not  the  original  inventor,  and  a 
patent  issued  under  such  circumstances  is  void.  The  same  is 
true  if  some  one  other  than  the  patentee  has  anticipated  the  de- 
vice, even  without  the  knowledge  of  the  person  claiming  to  be 
its  inventor,  by  a  prior  use  of  the  patented  article  in  the  United 
States  or  by  a  published  description  of  it  at  home  or  abroad. 
Subject  to  these  and  other  limitations  laid  down  by  the  patent 
act,  which  have  been  previously  discussed  in  these  columns,  any 
person  may  become  a  patentee.  Foreigners  are  accorded  the 
same  rights  under  the  patent  act  as  are  citizens  and  married 
women  stand  upon  the  same  footing  as  all  others.  The  one 
exception  operates  against  the  officers  and  employees  of  the 
patent  office  and  is  to  the  effect  that  they  shall  be  incapable, 
during  the  period  for  which  they  hold  their  appointments,  to 
acquire,  except  by  inheritance  or  bequest,  any  right  or  interest 
in  any  patent  issued  by  the  office.  This  provision,  however, 
does  not  disqualify  a  commissioner  of  patents  from  obtaining 
a  patent  after  his  term  of  office  has  expired  for  an  invention 
made  by  him  while  holding  such  office  and,  in  such  case,  the  in- 
vention will  date  back  to  the  time  when  it  was  actually  made, 
although  he  could  not  have  obtained  a  patent  for  it  at  that  time. 
Foote  vs.  Frost,  3  B.  &  A.  Pat.  Cases,  607. 

The  term  "original  inventor,"  in  patent  law,  is  used  to  desig- 
nate a  pioneer  in  the  art ;  one  who  evolves  the  original  idea 
and  brings  it  to  some  useful,  successful  and  tangible  result. 
And,  to  be  entitled  to  a  patent,  a  person  must  come  within  this 
definition.  Norton  vs.  Jensen,  90  Fed.  415.  No  one  can  be  an 
inventor  unless  he  has  performed  a  complete  inventive  act, 
that  is,  conceived  an  idea  of  means  and  reduced  it  to  practice 
in  some  art,  machine,  manufacture,  composition  of  matter,  or 
design.  If  one  is  granted  a  patent  upon  an  idea  which  did  not 
originate  with  him,  his  letters  are  worthless,  even  though  he  had 
obtained  the  consent  of  the  original  inventor  before  applying 
for  the  patent.  The  rule  is  illustrated  in  the  case  of  Hartshorn 
vs.  Saginaw  Barrel  Company,  119  U.  S.  664,  in  which  it  ap- 
peared that  Hartshorn  and  Campbell,  at  about  the  same  time, 
had  invented  substantially  the  same  improvement  for  shade 
rollers.  They  employed  the  same  solicitor  to  protect  their 
rights  by  obtaining  letters' patent,  and  the  solicitor  erroneously, 
but  in  good  faith,  assigned  the  priority  of  invention  to  Hart- 
shorn, because  his  claim  was  received  first,  wlien  as  a  matter  of 
fact  Campbell  was  the  original  and  first  inventor.  A  patent  was 
secured  for  each  inventor,  but  Campbell's  claim  was  limited  tn 
an  attachment  not  included  in  the  invention  of  Hartshorn.  Tlic 
mistake  was  not  discovered  until  nine  or  ten  years  later,  when 
it  was  brought  out  in  the  testimony  offered  in  an  action  brought 
for  the  purpose  of  restraining  an  infringement  of  one  of  the 
patents.  Upon  the  discovery  of  the  mistake  an  attempt  w.is 
made  to  correct  it  by  a  simple  exchange  of  claims.  But  in  tin 
present  action  by  Hartshorn  against  the  Saginaw  Barrel  Com- 
pany it  was  held  that  Hartshorn's. patent  was  void.  Campbell'^, 
acquiescence  in  Hartshorn's  claim  to  priority  was  regarded,  ■i'. 
far  as  he  was  concerned,  as  an  abandonment  of  any  riglii 
on  his  part  to  a  patent  for  the  broad  and  real  invention,  and. 
having  dclilicrately  rested  in  that  acquiescence  for  a  period  "i 
between  nine  and  fen  years,  it  was  too  late,  according  to  tlic 
settled  course  of  decision.s,  to  resume  his  rights.  It  was  no  an- 
swer to  this  to  say  that,  in  the  meantime,  the  invention  had  not 
been  dedicated  to  the  public  by  virtue  of  Campbell's  abandon 
mcnt  because  it  was  covered  by  Hartshorn's  patent,  as  Harts 
liorn's  patent  was  invalid  for  the  reason  that  Hartshorn  was  not 
the  original  inventor. 
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But  mere  priority  of  conception,  without  more,  will  not  con- 
fer priority  right  to  a  patent.  That  is,  if  a  person  conceives  it  a 
patentable  device,  but  either  because  he  does  not  consider  it 
of  sufficient  consequence,  or  for  some  other  reason,  neglects 
to  put  his  invention  into  a  fixed  or  practical  form,  his  concep- 
tion will  not  defeat  the  rights  of  anotlier  who  subsequently 
makes  the  same  discovery  and  obtains  a  patent  thereon.  In 
1870  one  Allison  conceived  the  idea  of  an  improvement  in  rotary 
drills.  At  that  time  he  made  several  pencil  sketches  of  his 
device,  none  of  which  were  preserved,  but  he  did  not  think  the 
invention  important  enough  to  warrant  its  reduction  to  perma- 
nent shape.  In  1881  a  patent  covering  the  same  device  was  issued 
to  .-Mljert  Ball,  and  in  1882,  after  the  market  was  being  sup- 
plied with  machines  equipped  with  the  device  invented  by  Ball, 
.Allison  applied  for  and  obtained  a  patent.  His  application  was 
made  at  the  solicitation  of  a  company,  which  afterwards  took 
an  assignment  of  the  patent  and  brought  action  against  the 
assignee  of  the  Ball  patent  to  restrain  what  was  claimed  to 
be  an  infringement.  It  was  held  that  the  rightful  priority 
of  invention  must  be  accorded  to  Ball  and  that  his  patent  was 
not  invalidated  by  the  fact  that  Allison  had  thought  out  the 
device  and  made  rough  sketches  of  it  before  letters  were 
issued  to  Ball.  Here,  Allison  was  the  first  to  conceive  of  the 
invention  ;  but  mere  conception,  which  is  not  seasonably  followed 
by  some  practical  step,  counts  for  nothing  as  against  a  subse- 
quent and  independent  inventor,  who,  having  complied  with  the 
patent  laws,  obtains  a  patent.  It  would  indeed  be  a  strange  per- 
version of  the  patent  laws  if  one  who  had  conceived  of  a  new 
device,  and  proceeded  so  far  as  to  embody  it  in  crude  sketches 
or  even  in  finished  drawings,  could  there  stop,  and  yet  hold 
that  field  of  invention  against  all  comers  for  a  period  of  twelve 
years.  The  law  does  not  so  rcw'ard  supineness.  Hence  in 
Reeves  vs.  Keystone  Bridge  Company,  5  Fish.  456,  Judge 
McKennan  declared  the  established  rule  to.  be  "that  illustrative 
draw'ings  of  conceived  ideas  do  not  constitute  invention,  and 
tliat,  unless  they  are  followed  by  a  seasonable  observance  of 
the  requirements  of  the  patent  laws,  they  can  have  no  effect 
upon  a  subsequently  granted  patent  to  another." 

In  the  case  of  Standard  Cartridge  Company  vs.  Peters  Cart- 
ridge Company,  77  Fed.  Rep.  630,  the  question  arose  in  a 
somewhat  different  form.  An  inventor,  named  Hisey,  applied 
for  a  patent  upon  a  cartridge  loading  machine  in  which  an 
endless  chain  was  substituted  for  the  circular  table  of  the 
older  machines  as  a  means  of  conveying  the  empty  shells  to 
the  loading  apparatus.  Before  the  patent  office  had  acted  upon 
the  matter,  Ligowski,  another  inventor,  filed  an  application  for 
a  patent  of  the  same  device.  In  an  action  to  determine  which 
of  the  two  was  vested  with  priority,  Hisey  testified  that  the 
invention  w-as  original  with  him,  having  been  suggested  to  him 
by  "observing  a  bicycle  go  by  that  had  an  endless  chain  to 
transmit  the  power."  Ligowski  testified  that,  prior  to  the  time 
when  Hisey  claimed  to  have  hit  upon  the  idea,  he  (Ligowski) 
had  made  sketches  of  the  machine  which  he  showed  and  ex- 
plained to  Hisey.  Hisey  flatly  denied  this  so  far  as  it  concerned 
him  and  the  question  became  one  of  veracity  which  was  deter- 
mined in  favor  of  Ligowski.  It  was  assumed  from  the  evidence 
that  Ligowski  had  disclosed  to  Hisey  all  that  he  had  done  or 
conceived  concerning  a  cartridge  loading  machine,  embodying 
an  endless  belt  carrier,  before  the  time  when  Hisey  claimed  to 
have  made  the  invention.  If  Ligowski's  conception,  at  the  time 
of  its  being  communicated  to  Hisey,  was  sufficiently  developed 
and  perfected  to  enable  one  familiar  with  the  construction  and 
operation  of  the  old  type  of  machine  to  construct  a  machine 
equipped  with  the  novel  improvement  in  question  by  the  mere 
exercise  of  mechanical  skill  and  without  further  invention,  he, 
and  he  alone,  would  be  the  first  inventor  and  Hisely  would  be 
in  the  position  of  appropriating  the  conception  of  Ligowski. 
On  the  other  hand,  if  Ligowski  had  only  an  inchoate  idea  that 
in  some  way  an  endless  belt  carrier,  suitably  actuated,  might 
be  devised,  which  could  be  substituted  for  the  old  rigid  circular 
carrier,  but  did  nothing  towards  developing  or  demonstrating 
the  utility  of  his  conception,  he  would  not  be  an  inventor  at 
all  and  Hisey's  rights  would  not  be  impaired  by  reason  of  any 


such  indefinite  suggestions  made  to  him.  The  mere  existence 
of  an  intellectual  notion  that  a  certain  thing  could  be  done,  and, 
if  done,  might  be  of  practical  utility,  does  not  furnish  a  basis 
for  a  patent,  or  estop  others  from  developing  substantially  the 
same  idea.  It  was  held  that  Hisey  had  gained  all  the  knowledge 
necessary  to  enable  him  as  a  good  mechanic  to  construct  the 
machine  from  Ligowski,  that  the  fact  that  Ligowski  had  failed 
to  promptly  file  his  application  for  a  patent  could  not,  under 
such  circumstances  avail  Hisey,  and  that  Ligowski  was  entitled 
to  the  patent.  The  rule,  as  it  appears  in  the  American  and 
English  Encyc.  of  Law,  Vol.  XXII,  p.  347,  is  as  follows:  "Of 
two  or  more  rival  inventors  the  one  first  conceiving  the  idea 
of  the  invention  is  entitled  to  the  patent,  provided  he  uses  due 
and  reasonable  diligence  in  perfecting  it  and  adapting  it  to  use, 
and  in  fact  does  so,  although  a  subsequent  original  inventor  may 
bt  the  first  to  reduce  it  to  actual  use."  Between  two  inventors, 
one  just  as  early  in  his  conception  as  the  other  and  equally 
meritorious  otherwise,  the  one  who  first  gets  the  patent  is  to 
be  favored. 

The  first  inventor  does  not  forfeit  his  priority  by  taking  a 
reasonable  time  to  experiment  and  test  his  invention,  but  he 
loses  his  right  to  priority  by  an  unreasonable  delay  in  perfect- 
ing and  adapting  his  invention  or  applying  for  a  patent,  if  in 
the  meantime  some  one  else  gets  in  ahead  of  him.  An  improve- 
ment in  grain  binders  was  conceived  by  John  Appleby  in  June, 
1879,  and  at  that  time  was  orally  explained  by  the  inventor 
to  several  persons  skilled  in  the  construction  and  operation  of 
harvesting  machinery  in  a  manner  so  clear  that  any  good 
mechanic  could  have  made  the  device  from  the  descriptions 
given. 

Later,  in  the  summer  of  1879.  Charles  Jewell  worked 
out  the  same  device  and  had  it  attached  to  one  of  his  machines. 
He  applied  for  a  patent  in  .\pril,  1880,  and  in  June,  1881,  Apple- 
by filed  his  application  for  a  patent.  It  was  held  that  Appleby 
had  not  waived  his  right  of  priority  by  delay.  He  was  entitled 
to  a  reasonable  time,  to  be  judged  of  according  to  the  circum- 
stances of  the  case,  in  which  to  perfect  his  invention  and  reduce 
it  to  practice,  without  impairing  his  claim  to  priority.  Hi* 
invention  was  an  important  one,  and  he  had  a  machine  with 
it  on  in  the  field  before  the  harvest  of  the  year  f  illowing  its 
conception.  He  might  have  been  more  expeditious  in  having 
a  machine  made  embodying  his  invention,  but  the  court  was  of 
the  opinion  that  he  had  not  delayed  for  an  unreasonable  period 
and  that  he  was  entitled  to  the  patent,  notwithstanding  that 
Jewell  got  his  application  into  the  patent  office  first.  McCormick 
Harvesting  Machine  Company  vs.  Minneapolis  Harvester 
Works,  42  Fed.  Rep.  152. 

.\  case  in  which  the  inventor  lost  out  as  a  result 
of  his  indifference  in  the  matter  of  securing  a  patent  is 
that  of  Wright  vs.  Postel,  44  Fed.  Rep.  352.  The  plaintiff 
was  in  court  for  the  purpose  of  enjoining  an  infringement  of 
a  patent  which  he  had  secured  on  a  gilding  machine.  The  proof 
showed  that,  in  the  winter  of  1883-1884,  he  had  describe  the 
device  in  general  terms  to  his  solicitor,  and  that  in  1886  he 
repeated  the  description  more  fully,  but  it  seems  that  he  did  not 
intend  at  either  date  to  reduce  the  invention  to  practice.  His 
only  concern  was  to  protect  himself  in  the  construction  and  sale 
of  the  machine  as  made  under  an  earlier  patent.  His  monopoly 
in  this  served  his  interests  as  well  as  the  taking  out  of  a  new 
patent  would,  provided  competition  could  be  avoided.  Being 
advised  that  the  earlier  patent  covered  his  new  invention,  which 
was  in  the  nature  of  an  improvement,  and  would  keep  all  others 
off,  the  plaintiff  rested  content  until  February,  1887,  when  he 
became  alarmed  at  something  observed  or  heard  of  the  dcfend- 
ant'.s  movements  and  resolved  to  apply  for  a  patent.  The  patent 
was  issued  but  it  appears  that  some  months  prior  to  the  applica- 
tion therefor  the  defendant  had  devised  and  constructed  the 
machine  which  the  plaintiff  conipl.iined  of  as  an  infringement 
It  was  held  that  the  plaintiff  had  not  exercised  sufficient  dili- 
gence in  reducing  his  invention  to  practice  and  that  a  reduction 
of  the  same  machine  to  practice  by  another  prior  to  the  filing 
of  the  plaintiff's  application  rendered  the  plaintifTs  patent 
invalid.     In  Christie  vs.  Seybold,  55  Fed.  Rep.  69.  it  appeared 
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that  the  person  who  first  conceived  a  comparatively  simple  im- 
provement in  power  presses  for  book  binding  made  a  rough 
sketch  of  it  within  a  few  months  thereafter.  Three  years  later 
he  had  working  drawings  made  and  six  months  after  that  a 
machine  was  manufactured.  He  excused  the  delay  by  saying 
that  he  could  neither  afiford  to  buy  the  necessary  tools  sooner 
nor  use  them  in  his  small  shop.  His  reason  for  not  having  the 
machine  made  at  another  shop  was  that  he  would  have  realized 
no  profits  on  machines  made  by  others  according  to  his  inven- 
tion. It  was  held  that  he  had  not  so  conducted  himself  as  to  be 
entitled  to  a  patent  against  one  who  had  conceived  the  inven- 
tion later  but  who  had  reduced  it  to  practical  use  without 
delay. 

The  cases  which  have  been  referred  to  will  serve  to  bring 
out  the  proposition  that  one  who  desires  a  patent  must  be 
vigilant  in  reducing  his  invention  to  practical  form,  and  in 
applying  for  letters.  The  patent  laws  are  intended  for  the  bene- 
fit of  the  public  as  well  as  of  patentees.  They  are  designed  to 
stimulate  invention  for  the  common  advantage.  It  is,  therefore, 
the  duty  of  inventors  to  use  reasonable  diligence  in  putting 
their  inventive  ideas  into  actual  practice  and  in  securing  their 
rights  under  the  patent  act,  and  they  cannot  neglect  this  obliga- 
tion without  danger  to  their  own  interests. 


Pull   Boxes  in    Conduit    Work. 


Bv  T.  W.  PoppE. 

A  most  convenient  article  used  in  connection  with  conduit 
work  is  the  "pull  box,"  so  called  because  the  conductors  are 
pulled  into  the  conduit  to  the  pull  box  and  pulled  from  the  pull 
box  to  the  place  where  they  are  connected  to  the  apparatus. 

It  is  convenient  because  with  it  one  can  overcome  the  pos- 
sibility  of   having   too   many   bends    in   one   continuous   line   of 


box  in  one  direction  are  pulled  away  from  the  box  into  the 
corresponding  conduits.  This  is  an  easy  means  of  overcoming 
a  disagreeable  and  difficult  task. 

It  might  be  necessary  at  times  to  run  conduit  through  two 
partitions,  one  at  right  angles  to  the  other.  Fig.  3  shows  the 
partitions  and  the  way  it  would  be  necessary  to  run  the  con- 
duit. This  would  necessitate  the  cutting  of  running  threads  on 
each  line  of  conduit,  a  laborious  and  unsatisfactory  method,  as 
a  running  thread  on  a  horizontal  line  of  conduit  is  never  as 
firm  a  job  as  when  the  conduit  is  run  vertically.  The  weight 
of  the  conduit  in  the  latter  case  will  aid  in  keeping  the  running 
thread  firm,  but  when  run  horizonally  the  weight  of  the  con- 
duit itself  will  cause  it  to  sag  at  the  running  thread.  A  pull 
box  can  be  placed  in  the  corner,  fastening  it  to  the  ceiling  and 
the  conduit  brought  into  it  and  out  of  it,  as  shown  in  Fig.  4. 

A  pull  box  should  be  placed  on  lines  over  100  ft.  in  length  or 
having  four  or  more  bends  equal  to  four  elbows.  The  bends 
and  the  distance  necessitate  a  means  for  taking  the  strain  from 
the  conductors  when  drawing  them  into  the  conduit ;  and  there 
is  no  better  way  than  to  draw  in  a  portion  of  the  conductor  at 
a  time.     A  pull  box  permits  this. 

Pull  boxes  can  be  designed  and  constructed  to  suit  any  con- 
ditions. Where  a  number  of  large  conduits  are  to  run  parallel 
on  the  ceiling  and  all  are  to  be  bent  at  the  same  point  and 
means  of  bending  them  are  not  at  hand,  a  box  can  be  con- 
structed and  made  to  take  the  place  of  the  bend  as  shown  in 
Fig.  5.  This  saves  time  and  labor  and  the  avoidance  of  bending 
large  conduit  which  means  a  saving  also  of  material. 

In  Fig.  6  conduit  is  shown  running  on  the  ceiling  and  also  on 
the  side  wall.  The  conduits  on  the  wall  are  a  continuation  of 
the  ones  on  the  ceiling.  B  is  an  L-shaped  pull  box,  the  con- 
duit being  brought  into  the  box  on  one  side  and  taken  out  on 
the   opposite   side   on   the   wall.     This   bo.x   is   particularly   con- 
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conduit,  thus  avoiding  trouble  later  when  drawing  in  the 
conductors.  Also  in  places  where  the  conduit  would  necessarily 
have  to  be  placed  in  such  manner  as  to  cause  much  trouble  in 
bending  it  to  fit  and  also  in  drawing  in  the  conductors. 

To  illustrate:  suppose  five  lines  of  2-in.  conduit  are  run  on  a 
side  wall  and  it  is  desired  to  carry  them  across  the  ceiling  at 
right  angles  with  the  wall.  In  Fig.  I  the  lines  of  conduit  are 
shown  on  the  wall  and  the  bend  which  it  would  be  necessary 
for  them  to  make  in  order  to  run  close  together  and  p:iraIKl 
when  carried  across  the  ceiling. 

Some  of  these  bends  it  would  be  impossible  to  make.  If 
it   were  possible  to  bend  the  conduit  as  shown   it   would  be  a 


FIG.   6. — .XPPI.ir.VTION   OK   L-.SH.\PED   PULL  BOX. 

vcnient  as  it  avoids  the  use  of  three  elbows  in  each  line  of 
conduit  and  saves  much  labor  fitting  and  cutting  the  conduit. 

A  little  thought  regarding  pull  boxes  when  running  conduit 
will  save  much  labor  and  time,  and  will  often  result  in  over- 
coming conditions  which  could  not  otherwise  be  successfully 
met  if  only  conduit  was  used. 

A  pull  box  can  be  constructed  of  wood  and  lined  with  sheet 
iron  1/16  of  an  .inch  thick  or  it  may  be  constructed  wholly  of 
iron.  If  made  of  cast  iron  it  should  be  made  thick  enough  to 
be  mechanically  strong.  If  the  box  be  made  of  wood,  the  holes 
through  whicli  the  conduit  will  enter  the  box  should  be  bored 
and  a  templet  made.     This  is  usually  done  by  cutting  stiff  paper 
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difficult  matter  to  draw  ii>  the  conduits.  Fig.  2  shows  a  pull 
box  placed  on  the  wall;  the  top  being  close  to  the  ceiling.  On 
the  front  of  the  box  and  close  to  the  ceiling  is  fastened  a  board 
tt.  This  should  l)e  wide  enough  to  enable  the  proper  sized 
holes  to  be  bored  for  the  conduit.  After  the  conduit  enters 
the  pull  box  at  the  side  it  leaves  it  from  the  board  U.  The 
conductors    when    drawn    into   the   conduit    as    far   as    the    pull 
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side  of  the  box  and  marking  on  il  witli  a  pencil 
the  position  of  the  holes.  This  templet  is  used  for  the  purpose 
of  drilling  the  holes  in  the  sheet  iron  with  which  the  box  is  to 
be  line.l. 

Locknuts  should  be  placed  on  all  conduit  entering  or  leaving 
the  pull  box.  both  inside  and  out.  so  as  to  prevent  any  dis- 
pl.icement  of  the  conduit  when  drawing  in  the  conductors. 
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Break-Down  Service. 

By  Charles  F.  Hunter. 
The  question  of  so  called  "break-down  service"  involves  two 
main  considerations :  First,  if  an  electric  public  service  corpo- 
ration can  be  compelled  to  install  its  service  in  premises  sup- 
plied with  electricity  by  a  private  or  individual  plant,  such  ser- 
vice to  be  normally  unused  and  only  called  into  requisition  in 
case  of  failure  of  the  private  plant;  and,  second,  what  equitable 
charge   should   be   made   for  such   service. 

As  to  the  duty  of  an  electric  corporation  to  install  its  service 
in  such  cases,  the  Transportation  Corporation  law  of  the  State 
of  New  York,  article  VI,  section  65,  provides  that  any  electric 
light  corporation  shall  supply  electricity  to  any  building  or 
premises  within  100  ft.  of  the  lighting  mains,  upon  written  ap- 
plication of  the  owner  or  occupant  of  such  building,  and  upon 
the  payment  by  him  of  all  money  due  from  him  to  the  corpo- 
ration, and  the  deposit  by  him,  if  required,  in  advance  with  the 
corporation  of  a  sum  of  money  sufficient  to  pay  the  expense  of 
installation ;  provided  that  the  ground  in  which  the  leading  in 
wires  must  be  laid  is  not  frozen,  nor  otherwise  presents  serious 
obstacles  to  the  laying  of  .same.  This  section  of  the  law  docs 
not  allow  an  electric  corporation  to  discriminate  between  cus- 
tomers using  electricity  for  long  or  short  periods  of  time,  in 
respect  to  making  installations  on  such  premises. 

The  second  consideration,  that  of  equitable  charges  for 
"break-down  service,"  is  strictly  technical  in  character.  The 
main  points  to  be  considered  here  are,  the  amount  and  cost  of 
apparatus  to  be  held  in  reserve  by  the  corporation  to  supply  tlii 
demand  of  the  consumer  in  the  event  of  a  break  down  of  hi> 
private  plant ;  and  the  value  of  such  break  down  service,  con- 
sidered as  insurance  against  costly  interruptions,  to  the  con- 
sumer. 

The  cost  of  delivering  a  kw-hour  of  energy  to  any  consumer 
depends  upon  two  factors ;  first,  the  fixed  charges  per  kilowatt 
capacity  of  generating  plant  upon  the  investment  of  the  cor- 
poration in  its  plant,  salaries,  etc. :  and,  second,  the  production 
and  distribution  charges,  which  depend  directly  upon  the  num- 
ber of  kw-hours  produced.  The  first  charges  include  among 
others  the  items  of  interest  on  investment,  depreciation  charges, 
general  expenses,  such  as  office  salaries  and  rentals.  These 
constitute  a  fixed  sum  for  any  given  plant  or  system,  which  is 
the  same  for  all  conditions  of  operation,  whether  the  plant  is 
standing  idle,  but  in  readiness  to  run,  or  operating  at  full  capa- 
city. The  second  factor  is  approximately  a  constant  for  each 
unit  of  energy,  and  the  total  charge  under  this  factor  is  pro- 
portional to  the  total  number  of  units  sold.  The  latter  charges 
comprise  the  items  of  fuel  and  wages  in  the  production  and  dis- 
tribution departments,  repairs  to  plant,  oil,  waste,  etc. 
A  mathematical  expression  for  the  above  factors  would  be : 
/l  :=  6  -|-  (ac  -^  n) 
Where  K  ■=■  total  cost  per  kw-hour 

h  =  cost  of  production   and   distribution   per   kw-hour 
a  =  fixed  charges  per  kw-capacity 
c  :=  maximum  demand  of  consumer  in  kilowatts 
n  =  total  number  of  kw-hours  used. 
It  is  evident  that  as  the  number  of  kw-hours  used  increase, 
the  cost  per  kw-hour  becomes  less,  and  vice  versa.     The  mini- 
mum cost  per  kw-hour   will   be  when   the  consumer   uses   his 
maximum  demand  continuously  for  24  hours  of  the  day.     The 
maximum  cost  is  in  the  case  of  a  "break-down  service"  installa- 
tion, when  no  need  has  arisen  for  use  of  the  service,  when  the 
cost   per  kw-hour   would   be  mathematically   speaking,   infinite. 
The  total  cost,  in  the  latter  case,  may  be  represented  by  the 
equation : 

7'  =  H  6  +  0  '"  or  since  n  =  0 
Where  T  =  total  cost  of  service.  T  =za  c. 
The  conclusion  of  the  writer  is  that  in  a  "break-down  ser- 
vice" installation,  it  is  unfair  to  the  electric  company  to  set 
(by  law  or  otherwise)  a  tixed  rate  per  kw-hour  for  such  ser- 
vice, since  the  demand  for  electricity  is  occasional,  and  it  is  im- 
possible to  foretell  at  what  time  or  for  how  long  a  period,  the 


operating  company  will  be  called  upon  to  furnish  such  electric- 
ity to  the  consumer ;  the  chief  value  of  such  service  to  Jhe  con- 
sumer being  of  the  nature  of  insurance  against  costly  inter- 
ruptions of  service.  Rather,  a  fiat  rate  per  connected  kilo- 
watt of  capacity  should  be  charged,  and  any  use  of  energy 
charged  for  at  very  low  rates.  This  would  take  care  of  the 
fixed  charges  on  the  equipment  of  the  operating  company,  and 
at  the  same  time  encourage  the  use  of  electricity  by  the  con- 
sumer. 


Lamp  Trimmer's  Wagon. 

The  lamp  trimmer's  wagon  in  use  by  the  Knoxville  Railway 
&  Light  Company,  shown  herewith,  has  several  special  features. 
The  wagon  was  built  especially  for  the  service  and  according 
to  designs  furnished  by  Mr.  P.  E.  Mitchell,  general  superintend- 
ent and  electrical  engineer  of  the  company.  The  lamp  trimmer 
who  drives  the  horse  occupies  a  seat  in  the  rear.     The  lines 


extend  through  the  wagon  and  the  brake  is  placed  within  con- 
venient reach.  The  body  of  the  wagon  is  utilized  for  drawers 
and  chests  containing  felt-lined  compartments  for  the  globes, 
and  other  compartments  for  carbons,  tools,  brushes  and  small 
repairs.  Thi-  trimmer's  seat  folds  down  against  the  side  of  the 
wagon  to  permit  a  drawer  to  be  opened. 


Electric  Work   in   Mills. 

Bv  Arthur  J.  Weeks. 

There  is  much  room  for  improvement  in  the  wiring  jf  mill.< 
of  various  kinds,  and  this  work  is  not  receiving  the  attention 
it  deserves,  and  the  work  is  not  ordinarily  up  to  standard. 
There  is  no  system,  the  size  of  wire  is  guessed  at.  especially  if 
alternating-current  circuits  are  needed,  and  power  circuits 
are  so  run  that  it  is  next  to  impossible  to  find  which  is  which 
in  case  of  necessity.  .^  new  man  would  be  compelled  to  begin 
at  the  power  house  and  trace  each  circuit  to  its  end.  Should  ,t 
fuse  blow,  throwing  out  a  section  of  a  mill,  a  long  search  would 
be  needed  to  locate  the  fuse  blocks. 

It  is  the  policy  of  some  men  to  cover  up  their  work  and 
keep  every  cne  in  the  dark  as  to  their  movements.  Often 
fuses  are  so  placed  that  they  are  not  accessible  except  from  the 
top  of  a  long  ladder,  and  no  ladder  is  at  hand.  Sometimes 
they  are  loc.^tcd  in  lofts  or  unused  storage  nooks,  as  the  wires 
chance  to  be  run  through  such  a  plaice.  In  steel  mills  they  are 
hidden  away  in  all  sorts  of  places,  seldom  accessible,  sometimes 
being  found  20  ft.  or  more  from  the  ground  on  a  block  of 
wood  alongside  an  iron  girder.  The  work  is  often  done  by 
contractors  with  no  one  to  oversee  the  details.  Poor  wire  en- 
ters into  such  contracts.     In  one  instance  wire  which  had  been 
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up  but  a  short  time  was  almost  entirely  bare,  the  insulation 
having  dropped  off  in  great  lengths.  Cheap  lamp  sockets  and 
lamps  of  undesirable  construction  are  often  used.  Sometimes 
two  or  more  sets  of  fuse  boxes  are  found  on  one  circuit,  be- 
cause a  wireman  finds  a  few  circular  mils  difference  in  size 
due  to  an  odd  size  in  wire  and  follows  the  rule,  '"Where  there 
is  a  change  in  size  of  wire,  a  cut-out  must  be  used."  So,  though 
the  wire  is  practically  the  same  as  the  former,  another  set  of. 
fuse  blocks  is  used.  This  happens  in  extension  work.  Some 
wires  and  open  fuses  are  located  openly  in  places  where  the 
blowing  of  a  fuse  might  easily  cause  a  disastrous  fire.  "Cross- 
wires  are  a  frequent  source  of  annoyance,  as  are  wires  run  too 
close  to  belts  and  hot  pipes,  or  pinned  down  by  later  work,  or 
pulled  loose  to  allow  the  putting  up  of  a  countershaft ;  many 
such  cases  could  be  cited.  There  should  be  as  complete  and 
efficient  a  system  for  the  wiring  of  mills  as  in  the  wiring  of 
houses  or  offices ;  in  many  oases  iron  conduit  should  be  used, 
in  others,  molding. 

When  street-car  wiring  was  done  in  a  slipshod  manner  there 
was  continual  trouble,  birt  since  an  improved  system  is  used 
troubles  from  that  source  are  very  rare  in  well-regulated  lines. 
The  writer  would  recommend  for  mill  work  a  thorough  going 
over  and  tracing  of  every  circuit,  the  eliminating  of  old  un- 
used circuits,  recording  the  size  of  wire,  and  keeping  a  set  of 
blue  prints  of  wiring  in  each  department,  with  fuses  and  sizes 
so  located.  Mark  also  location  of  motor,  indicating  horse- 
power. The  system  thus  installed  will  be  well  worth  while 
for  several  reasons :  The  superintendent  can  more  readily 
keep  tab  on  the  business,  and  the  workmen  will  give  better 
service  and  take  more  interest  because  of  the  fact  that  they  do 
not  hold  the  "secrets"  of  the  place  hidden  under  their  hat. 

It  may  not  be  practical  to  keep  a  record  of  every  lamp  cir- 
cuit, but  it  will  be  a  good  thing  to  state  there  are  so  inany  lamp 
circuits  in  such  a  room,  giving  the  number  of  lamps  in  each 
building.  This  is  important,  too,  for  the  superintendent  will  be 
surprised  to  know  that  certain  departments  are  using  more 
lamps  than  others,  when  the  reverse  should  be  the  case.  He 
will  find  lamps  in  use  where  some  machines  have  been  taken 
out,  and  will  often  find  two  lamps  where  one  is  sufficient. 
Often  motors  will  lie  found  unlighted,  and  darkness  is  sure  to 
include  neglect. 

It  is  a  good  plan  for  the  superintendent  to  make  an  occasional 
visit  of  inspection,  to  ascertain  for  himself  the  condition  of  the 
electric  apparatus.  Give  no  material  to  any  department  except 
on  requisition ;  this  will  decrease  lamp  breakage,  waste  of  tape, 
etc.  What  is  too  easily  obtained  by  the  common  type  of  man 
is  not  appreciated  and  is  wasted. 

In  such  plants  as  flour  mills,  grain  elevators,  varnisli  and 
paint  manufactories,  etc.,  extreme  care  and  caution  are  needed  ' 
in  every  detail  of  wiring  and  choice  of  materials.  In- 
spect periodically  the  entire  electric  installation  and  keep  it  up 
in  shape.  This  can  be  done  systematically  with  no  extra  ex- 
pense to  the  system,  and  the  time  charged  to  inspection  will 
be  far  les.?  than  expense  charges  under  the  former  regime. 

Sometimes  things  arc  put  in  such  fy.stematic  condition  that 
an  electrician  feels  uneasy  lest  his  services  should  he  consid- 
ered no  longer  necessary,  and  many  times  an  injustice  is  done 
to  the  man  who  is  responsible  for  the  smoothness  of  the  run 
ning.  Sometimes,  too,  the  man  who  recommends  and  attempt^ 
to  carry  out  this  rule  of  system  meets  with  only  rebellion  and 
dissatisfaction;  yet  a  little  time  will  usually  serve  to  bring  things 
around  in  order.  When  bad  work  is  the  rule,  and  the  head  of 
the  department,  however  good  himself,  has  a  poor  assistant,  the 
business  may  be  so  organized  that  a  feeling  of  "If  you  don't 
like  it,  get  out"  prevails.  A  prompt  sifting  out  is  here  indi- 
cated; and  the  superintendent  of  a  large  department  should 
take  the  time  necessary  to  look  after  things  and  see  that  there- 
after the  reports  coming  to  him  are  correct.  Such  conditions 
usually  right  themselves  with  time,  though  often  several  good 
men  arc  I'lrst  sacrificed.  Certain  it  is,  however,  that  more  sys- 
tem is  required  in  the  electrical  department  of  shops  and  fac- 
tories, as  outlined  above,  when  much  waste,  risk  and  extrava- 
gance will  be  promptly  checked. 


The  Regulation  of  Boiler  Feeders — V. 

By  Ch.\rles  S.  Towne. 

Having  illustrated  and  explained  several  thousand  dollars' 
worth  of  machinery  and  appliances  for  the  regulation  of 
boiler  feeders,  the  writer  concludes  the  series  with  further 
consideration  of  the  benefits  to  be  derived  from  the  practical 
use  of  these  devices. 

Fig.  I  is  another  pump  governor  in  which  light  mineral 
oil  is  pumped  from  one  chamber  to  another  through  an  ad- 
justable orifice.  Fig.  2  shows  an  application  of  it  to  a  boiler 
feeder.  So  long  as  the  speed  for  which  the  regulator  is  set,  is 
not  exceeded,  the  regulation  amount  of  oil  circulates  through 
it,  but  a  slight  increase  in  this  speed  throws  more  oil  accord- 
ingly, and  this  raises  the  piston  shown  in  Fig,  i,  closes  the 
balanced  valve  in  the  steam  pipe,  or  at  least  reduces  its  capacity 
until  normal  speed  is  restored. 

Fig.  3  illustrates  a  combined  pressure  and  speed  governor 
that  can  be  readily  adjusted  to  meet  various  requirements  in  ser- 
vice. It  may  be  used  in  a  horizontal  or  in  a  vertical  pipe,  ac- 
cording to  which  is  the  most  convenient  for  the  engineer,  and 
best  adapted  to  the  place  where  it  is  to  be  located.  Steam 
enters  at  2,  comes  in  contact  with  the  balanced  valve  shown 
by  which  its  pressure  is  reduced  to  suit  the  service  required, 
and  it  then  passes  out  at  3  going  to  the  steam  chest  of  the 
pump.  Pressure  from  the  discharge  pipe  enters  4  and  is  con- 
veyed to  the  cylinder.  5  (which  is  stationary),  where  it  acts 
ID 
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on  the  piston,  6,  and  thence  through  the  rod,  ",  and  the  cross- 
liead,  S,  motion  is  imparted  to  the  balanced  valve  in  the  steam 
pipe.  This  would  be  quickly  closed  were  it  not  opposed  by  the 
spring,  9,  the  tension  of  which  may  be  adjusted  at  pleasure  by 
the  nuts,  10;  therefore  if  more  water  pressure  is  wanted  in 
the  discharge  pipe  of  the  pump,  loosen  the  outer  nuts,  screw 
down  the  inner  until  the  desired  increase  is  secured,  then  re- 
place the  outer  as  check  nuts  to  prevent  the  others  from  be- 
coming loosened  by  the  vibration  of  the  pump.  If  less  pres- 
sure is  wanted,  unscrew  the  nuts  and  thus  reduce  the  spring 
tension. 

If  the  pump  runs  too  fast  with  a  full  load,  remove  the  cap, 
11,  loosen  the  check  nut.  12.  and  turn  the  screw,  13,  to  the 
right,  thus  screwing  it  in.  and  the  speed  will  be  decreased 
It  naturally  follows  that  if  greater  speed  is  wanted  iindei 
full  load,  the  screw,  13,  must  be  turned  toward  the  left,  or. 
in  other  words,  loosened,  for  this  purpose,  after  which  the  check 
nut,  iz,  should  be  tightened  and  the  cap,  11,  replaced.  In 
Fig.  3  a  check  nut  is  shown  at  14,  an  enlarged  view  of  which 
IS  presented  in  Fig.  4.  When  this  nut  is  loosened  the  face  ol 
the  gauge  disk,  15,  is  exposed,  to  view.  It  is  also  illustrated 
in  Fig.  5.  If  it  is  desired  to  run  the  pump  faster  when  the  load 
is  off  turn  15  towards  the  letter  F,  as  this  indicates  "faster." 
If  the  speed  is  to  be  reduced,  turn  15  towards  S,  which  indi- 
cates "slower." 

A  few  points  on  the  circulation  of  water  in  steam  boilers  on 
general   principles  and   without  regard  to  any  special   typo   will 
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be  of  interest  along  this  line,  not  as  presenting  anything  that 
heretofore  has  not  been  known  to  engineers,  but  rather  by 
way  of  reviving  interest  in  conditions  that  are  familiar,  and 
whose  familiarity  breeds  the  contempt  that  is  unwarranted  when 
all  things  arc  considered.  When  the  circulation  of  water  in  a 
well-designed  steam  boiler  is  not  affected  by  external  condi- 
tions, such  as  the  entrance  of  feed  water,  etc.,  it  follows  a 
course  that  is  plainly  indicated  by  the  rise  of  heated  and  the  fall 
of  cooled  water.  Of  course,  all  water  in  such  a  boiler  is  hot,  but 
still  all  of  it  is  not  the  same  temperature,  and  furthermore 
the  terms  "heated"  and  "cooled"  refer  to  relative  conditions 
only.  The  economy  of  a  steam  boiler  is  influenced  directly  by 
the  rapidity  of  the  circulation  in  it ;  therefore  the  introduction 
of  a  disturbing  element  must  always  be  determined  in  a  greater 
or  less  degree.  If  the  feed  water  for  a  steam  boiler  is  heated 
to  the  boiling  point  by  exhaust  steam,  under  atmospheric 
pressure,  it  is  still  much  cooler  than  the  water  already  in  the 
boiler,  which  is  heated  until  much  of  it  is  practically  ready  to 
pass  into  steam  at  working  pressure,  which  may  be  anywhere 
from  100  to  200  pounds,  according  to  conditions.  The  intro- 
duction of  this  cooler  water  interferes  with  the  circulation; 
therefore  in  the  discussion  of  this  subject,  wc  ask,  "Is  it  better 
to  feed  continuously  and  thus  interfere  with  the  circulation  al 


of  hot  gases,  and  the  superheat  so  obtained  is  greater  in  di- 
rect pro|X)rtion  to  the  'regularity  with  which  the  water  level 
is  maintained  at  a  given  point. 

The  principle  of  expansion  by  heat  and  contraction  by  cold 
(both  relative  terms),  is  very  much  in  evidence  in  steam  engi- 
neering, and  it  greatly  affects  boilers  in  every-day  service; 
for  if  a  certain  part  is  covered  with  water  on  one  side  to  a 
given  height,  and  only  steam  touches  it  above  that  point,  while 
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all  times  alike,  or  shall  wc  feed,  say,  one-half  of  the  time  that 
a  boiler  is  in  use,  and  leave  it  free  to  do  its  best  work  for  ihe 
remainder?" 

If  the  degree  of  interference  was  the  same  per  unit  of  time, 
the  latter  plan  would  be  the  best,  but  this  is  not  the  case,  be- 
cause the  faster  that  water  enters  (in  comparison  with  the  rate 
at  which  it  is  evaporated),  the  greater  the  interference  becomes, 
not  because  the  water  is  necessarily  much  cooler  when  it  is 
pumped  more  rapidly  through  a  good  heater,  as  some  writers 
would  have  one  believe,  but  becau.^e  the  greater  bulk  of  water 
under  its  highest  attainable  tcm[)crature  from  exhaust  steam 
settles  to  the  lowest  parts  and  its  tendency  is  to  stay  there  until 
thoroughly  heated  by  the  fire,  which  prevents  free  action. 

If  all  the  exhaust  steam  from  an  engine  is  used  to  good 
advantage  in  heating  water,  it  will  raise  to  the  boiling  point 
about  six  times  as  much  as  was  required  to  make  the  steam 
used,  which  not  only  illustrates  the  action  of  the  latent  heat, 
but  proves  that  exhaust  steam  can  be  made  to  maintain  the 
temperature  of  feed  water  under  abnormal  conditions.  If  a 
feed  water  healer  is  too  small  for  the  duty  required  of  it  these 
results  will  not  be  secured ;  therefore  in  order  to  be  on  the 
safe  side  a  continuous  feed  should  be  maintained,  as  the  cir- 
culation is  sure  to  be  better. 

Although  it  is  laid  down  as  a  general  principle  that  steam 
cannot  be  superheated  while  in  contact  with  the  water  from 
which  it  was  gcncrate<I.  it  is  a  statement  that  applies  only  to 
steam  that  is  not  in  rapid  motion,  as  otherwise  any  surplus  of 
heat  tending  to  accumulate  in  the  steam  would  pass  to  the 
water  at  once,  hence  superheating  would  be  prevented.  How- 
ever, there  are  several  kinds  of  boilers  in  general  use  that  de- 
liver slightly  superheated  steam  as  it  Hows  rapidly  through 
some  of  the  upper  parts  that  arc  exposed  to  the  direct  action 
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the  whole  is  exposed  to  the  action  of  fire  on  the  other  side, 
the  strains  due  to  difference  of  temperature  may  be  severe, 
even  to  the  point  of  rupture  in  special  cases,  and  while  superior 
design  modifies  these  strains,  they  can  never  be  wholly  elim- 
inated. 

What  cfTcct  does  change  in  water  level  have  on  steam  boil- 
ers? Admitting  that  it  docs  affect  the  metal,  then  which  is 
proper,  to  keep  the  strain  at  one  point  continually  by  main- 
taining an  absolutely  constant  water  level,  or  to  change  the 
location  of  it  by  allowing  the  water  level  to  rise  and  fall? 

As  strains  cannot  be  avoided  it  is  better  to  maintain  them 
along  a  given  line  because  the  metal  will  become  "set"  to 
meet  the  prevailing  conditions,  hence  the  strain  will  be  greatly 
reduced,  and  if  the  water  level  is  never  changed  it  is  pos- 
sible for  it  to  be  entirely  eliminated.  At  the  present  time 
the  attention  of  engineers  and  steam  users  is  being  called  in  a 
most  forcible  manner  to  the  fatal  defect  existing  in  every 
boiler  that  is  fitted  wi.h  a  lap  jointed  seam,  whether  it  is 
double  or  single  riveted,  as  many  of  them  are  failing  with  dis- 
astrous results.  Is  it  not  a  significant  fact  that  nearly  every 
such  seam  is  located  where  it  is  alternately  covered  with  water 
and  left  bare,  according  to  whether  there  is  high  or  low  water 
under  conditions  commonly  found  where  boiler  feed  regulators 
are  not  in  use,  and  where  a  picayune  policy  forbids  the  use  of 
high  and  low  water  safety  water  columns?  Of  course,  there  are 
plausible  reasons  given  for  failure  to  install  these  safety  devices. 
but  in  practically  every  case  such  a  dangerous  condition  of 
affairs  is  due  to  the  opposition  of  an  engineer  who  does  not  want 
to  have  his  failures  along  this  line  exposed,  or  to  the  penurious- 
ness  of  an  owner  who  had  rather  spend  the  amount  involved 
in  attending  a  fancy  dress  ball,  or  in  some  other  equally  use- 
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less  manner,  when  compared  with  the  vital  interests  involved 
in  his  steam  plant.  If  the  conditions  are  such  that  with  hand 
regulation  of  boiler  feeders  it  is  not  practicable  to  prevent  fre- 
quent alarms  on  account  of  too  much  or  too  little  water,  do 
not  muffle  the  whistles,  but  install  good  boiler  feed  regtilators 
without  delav. 
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LETTERS    ON    PRACTICAL 
SUBJECTS. 


THE    TILED    ENGINE    ROOM. 

Tiling  is  now  quite  generally  used  as  a  covering  for  the 
floors  and  walls  of  engine  rooms.  Its  advantages  are  numerous 
and  should  be  realized  by  architects,  builders  and  others,  who 
may  be  interested  in  the  erection  of  modern  up-to-date  power 
plants  of  any  description. 

Tiling  properly  set  in  hard  cement  is  durable,  fireproof,  non- 
absorbent  and  easy  to  keep  clean  and  neat  looking.  It  is  made 
of  clay,  baked  so  that  it  becomes  harder  than  any  natural 
stone  or  even  cement,  and  being  non-porous  it  cannot  absorb 
moisture,  dirt  or  any  other  foreign  substances  which  so  fre- 
quently   disintegrate   the    walls    and   floors   of   less    substantial 
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material.  Even  a  sharp  steel  blade  cannot  scratch  a  vitrified 
tile  any  more  than  the  ordinary  knife  scratches  a  dinner  plate. 
In  flooring  materials  this  fact  is  of  great  importance  because  the 
most  destructive  agent  of  all  floors  is  the  hard  steel  nails  of  the 
-hoe  which  soon  wear  deep  indentations  into  marble,  granite, 
;late  and  other  flooring  materials  in  common  use. 

With  particular  reference  to  the  engine  room,  one  of  the 
specific  values  of  tiling  the  floors  and  walls  is  that  it  cannot 
absorb  the  lubricating  oil,  grease  and  other  similar  materials 
that  are  necessarily  dropped  upon  the  floor,  or  spattered  upon 
the  walls  by  the  revolving  crank  shafts.  Wood,  of  course, 
readily  absorbs  this  oil  or  grease  which  causes  it  to  emit  a 
more  or  less  disagreeable  odor,  and,  furthermore,  renders  it 
liighly  intlanmiable.  This  last  condition  is  all  the  more  danger- 
'is  because  of  the  necessary  proximity  of  fire  which,  in  many 
iistances  within  the  past  few  years,  has  destroyed  many  large 
power  plants  which  would  have  been  standing  to-day  had  tin- 
walls  and  floors  been  made  of  an  inorganic  material. 

The  modern  machinery  of  the  engine  room  is  usually  a 
nindel  of  mechanical  perfection.  Among  the  important  duties 
of  the  engineer  is  to  see  that  this  machinery  is  kept  in  first 
class  confjition  and  above  all  scrupulously  clean.  One  of  the 
greatest  aids  in  doing  this  is  to  have  the  machinery  housed  in  a 
room,  the  floors  and  walls  of  which  can  be  easily  kept  spotless. 
Cement,  for  instance,  although  one  of  the  greatest  of  modern 
building  materials,  does  not  make  a  good  floor  or  w-all  cover- 
ing because  it  is  more  or  less  porous,  wears  rough  and  the 
countless  small  crevices  on  its  surface  become  clogged  with 
foreign  material  and  filth  of  all  kinds,  which  is  virtually  im- 
possible to  remove. 

The  decorative  and  artistic  properties  of  tiling,  although  not 
•<  essential  in  an  engine  room  as  in  other  places,  are  neverthe- 


less of  considerable  importance.  There  is  something  of  magnifi- 
cent dignity  about  gigantic  modern  machinery,  and  it  should  be 
housed  in  a  room,  the  attractive  appearance  of  which  is  com- 
mensurate with  this  dignity.  Furthermore,  the  moral  effect  of 
attractive  looking  floors  and  walls  should  not  be  underestimated. 
An  attractive  appearing  room  offers  a  strong  inducement  to 
the  men  in  charge  of  the  machinery  to  live  up  to  the  appear- 
ance of  their  surroundings,  and  keep  their  engines  in  the  same 
immaculate  condition,  as  far  as  cleanliness  is  concerned,  as  is 
the  room  in  which  they  work. 

These  numerous  considerations  have  been  taken  into  account 
by  many  builders  of  high-class  power  plants,  who  now  realize 
that  the  slight  increase  in  the  initial  expense  of  the  tiling  of  the 
floors  and  walls  of  the  engine  room  is  in  the  end  a  permanent 
econom)-  and  a  wise  investment. 

W.ASHINGTON,  D.  C.  C.  J.  Fox,  Ph.  D. 


XEJV    USE    FOR    A    GASOLINE    LIGHTING    PLANT. 

It  seems  that  the  insurance  companies  must  be  fond  of  meet- 
ing losses  due  to  gasoline  lighting  plants,  as  they  are  still 
taking  risks  on  stores  using  gasoline  at  the  same  rate  as  stores 
lighted  by  electricity.  The  latest  use  of  such  systems  is  re- 
ported from  an  Iowa  town  as  follows : 

A  merchant  who  was  using  gasoline  lighting  decided  that  he 
would  rather  have  the  insurance  called  for  by  his  policy  (with 
permit  attached)  proceeded  to  extinguish  his  gas,  but  made 
sure  that  the  generator  was  left  turned  on ;  he  then  lit  an  oil 
lamp  to  be  left  as  an  all-night  lamp,  locked  his  doors  and 
went  home.  There  was,  of  course,  something  doing  in  due 
time  as  the  insurance  company  became  aware.  The  store  room 
was  set  ablaze  all  over  the  inside  at  the  same  time.  However, 
the  insurance  companies  are  still  looking  for  business  at  the 
same  rate  regardless  of  the  source  of  light  used. 

Lake  City,  Ia.  Otto  E.  Brownell. 


The 


A    METER    INJURED    BY    LIGHTNING. 

accompanying  illustration  shows  the  dial  face  of 
a  Westinghouse  watt-hour  meter  (5  amperes,  200  volts), 
injured  from  lightning  which  struck  the  overhead  net- 
work of  wires  about  1000  ft.  from  the  meter.  The  meter  was 
inside  a  wo<idcn  structure  of  one  floor,  with  a  corrugated  iron 


MI-TF.R    IXJIKEI)    liV    LIGIITXING. 

roof,  well  grounded  by  wafer  and  vent  pipes.  It  was  installed 
on  a  dry  side  wall,  was  insulated  with  one-inch  porcelain  knob 
insulators  and  was  10  or  12  ft.  from  any  ground  conducting 
body.    The  house  is  one  of  the  nearest  to  the  bay  water  edge. 

The   porcelain   dial   being   enameled   was   insulated    from   the 
body  of  the  meter.     The  dial  hands  were  fused,  and  the  por- 
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celain  chipped  cff  mostly  underneath  the  hands,  and  at  the 
screws  holding  the  dial  in  position.  The  glass  face  in  front  of 
dials  was  not  broken.  The  revolving  disk  was  slightly  bent, 
but  the  windings  of  the  meter  were  uninjured. 

M.\NILA,    P.    I.  C.    H.    HULBERT. 


A     MODERN     INEXPENSIVE    SYSTEM     OF    OILING     HIGH-SPEED     UNITS 

The  oiling  of  high-speed  units  correctly  is  a  problem  that  is 
receiving  serious  attention  from  various  manufacturers  and  , 
mechanicians.  Many  methods  are  employed  to  oil  automatically 
the  bearings,  and  as  a  matter  of  business,  the  system  or  method 
which  involves  the  least  amount  of  cost  in  erection  and  requires 
the  minimum  amount  of  attention  is  the  one  in  most  cases 
adopted.  Oiling  by  hand  is  now  seldom  employed  and  in 
modern  plants  this  system  is  considered  obsolete.  Oiling  by 
gravity  is  a  system  th<ut  is  used  in  numerous  places  and  another 
method  also  used  considerably  is  known  as  the  direct  system. 
In  this  system  the  oil  is  discharged  through  piping  to  each 
bearing  by  means  of  a  pump  that  is  actuated  from  a  rocker 
shaft  or  other  convenient  connection  on  the  engine.  The  oil 
after  being  fed  through  the  bearings  flows  back  by  gravity  into 
the  oil  well,  where  it  is  again  taken  by  the  pump  and  discharged 
through  the  different  bearings.  This  cycle  of  oiling  continues 
as  long  as  the  engine  runs  or  until  the  water  of  condensation 
accumulates  in  the  oil  well,  when  the  pump  will  discharge  this 
water  through  the  different  bearings. 

With  the  system  illustrated  in  Fig.  i,  it  is  impossible  under 
ordinary  conditions  to  have  the  supply  of  oil  cease.     This  sys- 


FIG.    I. — OILING  SYSTEM  FOR  HIGH-SPEED  ENGINES. 

tern  of  oiling  can  be  erected  at  a  very  moderate  cost  and  where 
trouble  is  experienced  with  other  methods  of  oiling  it  will  be 
'found  expedient  to  adopt  this  plan.  In  Fdg.  i,  T  is  a  cylindrical 
tank  made  from  a  piece  of  steam  pipe;  the  size  of  the  tank 
being  proportional  to  the  amount  of  oil  required  for  a  given 
run.  Thus,  if  the  engines  should  require  one-half  barrel  of  oil 
during  the  run,  the  tank  T  can  be  made  large  enough  to  contain 
this  amount  of  oil,  or  more.  The  pipe  from  which  T  is  made 
can  be  about  4  or  5  ft.  in  length  and  12  or  14  ins.  in  diameter, 
capped  at  both  ends  and  placed  in  a  vertical  position  as  shown. 
Pipe  /('  is  connected  to  some  source  of  water  supply  and  pipe 
Ai  is  connected  to  a  waste  pipe  or  sewer.  Pipe  P  is  connected 
to  the  oil  tank  T'  and  pipes  N  arc  connected  with  the  various 
oil  cups  and  bearings  of  the  different  engines.  Valve  f '  is  pro- 
vided for  the  purpose  of  washing  out  tank  T  whenever  neces- 
sary. The  oil  lilter  F  is  elevated  above  the  open  oil  tank  T'  and 
as  the  oil  runs  back  from  the  bearings  it  is  deposited  in  this 
filter,  and  thence  into  tank  T.  Tanks  T  and  T'  are  fitted  with 
gauge  glasses  to  enable  the  engineer  to  see  the  amount  of  oil 
they  contain.  To  operate  this  oiling  system,  pour  a  barrel  of 
oil  into  tank  V  and  fill  tank  7"  with  water  by  opening  valve  A. 
When  T  is  full  of  water,  shut  A,  open  valve  B,  and  open  valve 
C.  The  water  flowing  out  through  M  induces  a  vacuum  in  pipe 
r  and  thus  draws  the  oil  into  tank  T.  The  oil  pipe  P  extends 
almost  to  the  bottom  of  7"'  and  the  opening  of  this  pipe  is  pro- 
tccte<l   by  a   wire   screen   to   prevent   any   foreign   matter   from 


entering  tank  T.  When  sufficient  oil  is  drawn  into  T,  shut 
valves  B  and  C  and  open  valve  A.  Water  pressure  will  now 
be  exerted  on  the  oil  and  by  opening  valve  D,  the  oil  will  be 
forced  through  the  various  pipes  that  are  connected  on  the 
different  bearings.  To  stop  the  system  from  oiling,  shut  valves 
A  and  D.     No  more  oil   will  be  circulated  after  those  valves 
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FIG.   2. — OILING   ARRANGEMENT   FOR   CRANK  PIN  .\ND  MAIN  BEARINGS. 

are  closed  and  if  sufficient  oil  remains  in  tank  T  for  the  follow- 
ing run  it  will  be  only  necessary  to  open  valves  A  and  D,  when 
the  oil  will  again  begin  circulating  through  the  various  feed 
pipes. 

Fig.  2  shows  the  method  of  connecting  the  pipes  to  the  crank 
pin  and  main  bearings.  This  method  is  also  employed  in  sup- 
plying the  oil  cups  for  the  crosshead  and  slide.  It  will  be 
seen  from  the  drawing  that  the  oil  is  fed  directly  to  the  cups 
and  by  properly  manipulating  the  small  valves  as  shown,  a 
constant  supply  of  oil  is  insured.  It  will  be  understood  that 
the  oil  supply  pipes  exterid  through  the  caps  to  the  cups,  holes 
being  drilled  for  this  purpose.  The  oil  is  fed  from  the  cups  in 
the  usual  manner  and  should  the  cups  refuse  to  feed  oil  for 
any  reason  the  constant  supply  entering  through  the  pipes  will 
overflow  and  run  down  the  outside  of  the  cups  and  into  the 
bearings  thus  insuring  a  double  feed,  hence  a  hot  bearing  from 
this  system  of  oiling  is  a  remote  possibility.  Should  the  cups 
need  cleaning,  it  will  be  only  necessary  to  lift  out  the  pipes  ajid 
scre\v  out  the  cups  for  this  purpose. 

Buffalo,  N.  Y.  Kingsley  Williams. 


STARTING    A    TWO-PHASE    ALTERNATOR    AS    A    SYNCHRONOUS    MOTOR. 

A  very  interesting,  and  at  first,  a  very  puzzling  phenomenon 
occurred  recently  in  an  attempt  to  start  up  a  two-phase  alter- 
nator as  a  synchronous  motor.  Two  similar  150-kw  alterna- 
tors w-ere  at  hand  and  it  was  desired  to  start  one  as  a  motor 


Generator  Motcr 

U1.^GRAM   OF  CONNECTIONS. 

from  the  otlier  running  as  a  generator.  Accordingly  a  variable 
resistance  was  put  in  series  in  each  phase  of  the  motor  circuit 
and  the  \X)ltage  of  the  generator  was  slowly  raised.  A  large 
current  was  indicated  on  all  four  ammeters,  which  was  not  in- 
terrupted in  the  least  when  the  circuits  were  entirely  broken 
at  the  variable  resistances.  This  phenomenon  was  very 
puzzlinc   iiiuil   iho  .Trm.Ttnres  of  the  machines  were  tested  out 
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and  found  to  be  continuously  wound.  The  solution  was  then 
simple  enough,  as  shown  by  the  accompanying  diagram.  The 
four  ammeters  were  all  indicating  the  same  current  which 
flowed  through  a  quarter  of  each  armature.  The  circuit  is 
shown  in  heavy  lines.  By  using  instead,  a  generator  with  two 
separate  windings,  the  difficulty  at  first  experienced  was  over- 
come, and  the  motor  satisfactorily  started.  Had  the  re- 
sistances been  inserted  in  the  other  two  leads,  the  current  would 
not  have  been  observed  until  it  had  demonstrated  itself  in  the 
blowing  of  fuses  or  circuit  breakers. 

Columbus,   Qi\.  E.   Ray   Shepard. 


THE  TOOL   CHEST   AND   THE    MECHANIC. 

Mr.  Charles  L.  Rafferty,  under  the  above  caption,  in  the 
first  issue  in  June,  hands  a  whole  basket  of  lemons  to  those 
mechanics  who  have  seen  fit  to  purchase  more  tools  for  their 
chests  than  Mr.  Rafferty  thinks  is  necessary  for  an  able  work- 
man to  own.  As  I  am  foreman  in  a  manufacturing  machine 
shop  (notwithstanding  the  fact  that  I  am  the  fortunate  posses- 
sor of  three  tool  chests  full  of  tools),  and  am  in  constant  touch 
with  mechanics,  I  feel  that  it  is  my  duty  to  dispel  a  little  of  the 
halo  of  mystery  with  which  Mr.  Rafferty  has  surrounded  the 
"genuine  article — the  real  mechanic." 

He  says  that  "any  able  mechanic  will,  of  course,  have  the 
fundamental  tools  required  in  the  proper  execution  of  his  work." 
Just  what  tools  may  be  classed  as  "fundamental"  is  largely 
a  matter  of  opinion  and  environment.  Tools  that  would  enable 
a  man  to  work  the  year  through  without  borrowing,  in  a  shop 
manufacturing  textile  finishing  machinery  for  instance,  would 
be  of  hardly  any  service  in  a  shop  where  the  product  was 
typewriters  or  sewing  machines.  Take  my  own  shop,  where  we 
make  wire  stitchers  of  "Boston"  quality  and  the  man  without 
tools  must  buy,  borrow,  or  steal,  for  without  good  tools  he 
cannot  possibly  keep  up  his  end. 

I  suppose  that  Mr.  Rafiferty's  mechanic  of  ability  would  come 
right  in  with  a  hammer,  monkey  wrench  and  two-foot  rule  and 
a  large  quantity  of  self-reliance  and  hold  our  work  up  to  the 
half-thousandth  limit,  which  is  necessary  in  some  parts.  Per- 
haps he  would,  but  none  has  arrived  to  date. 

Some  come  in  bearing  all  the  Rafferty  earmarks,  including 
the  hammer  and  monkey  w-rench,  which  latter  tool,  being  built 
along  the  same  general  lines  as  a  vernier  caliper,  could  no  doubt 
be  substituted  for  one,  provided  the  owner  of  same  was  an 
"experienced  mechanic"  of  the  Rafferty  type. 

As  a  matter  of  fact,  we  do  have  to  loan  many  of  the  men 
tools  which  we  would  prefer  not  to  leave  our  own  hands  be- 
cau»v:  of  the  abuse  they  might  receive;  but  if  the  men  make 
good,  they  generally  purchase  the  required  tools  themselves  as 
soon  as  they  see  the  necessity  for  doing  so. 

Now  to  get  back  to  Mr.  Rafferty's  first  statement  concerning 
the  policy  of  first  trying  a  mechanic  with  a  view  to  discovering 
his  worth,  I  beg  to  say  that  it  is  not  an  "expensive  process"  if 
properly  conducted  and  is  certainly  "practicable,"  and  further- 
more, it  has  been  done  in  every  shop  in  which  the  writer  has 
ever  worked.  I  wish  to  say  further  that  if  the  material  on  which 
I  tried  out  new  men  was  "total  waste,"  it  would  not  be  long 
before  there  would  be  a  man  about  my  size,  tool  chests  and  all. 
looking  for  a  job. 

That  Mr.  Rafferty's  "electrician"  was  allowed  to  work  three 
days  on  a  "special  job"  before  his  "disgusted  employer"  dis- 
covered that  he  was  no  good,  speaks  very  highly  for  the  said 
disgusted  employer's  powers  of  observation. 

If  I  too  might  be  allowed  to  "reflect  for  inspiration,"  I  can 
recall  but  one  instance  in  my  experience  of  an  unskilled  me- 
chanic following  the  trade  who  was  not  a  walking  delegate 
for  a  labor  union,  and  this  one  requested  the  loan  of  a  "tin 
rule"  about  20  minutes  after  he  began  work,  because  the  two- 
foot  wood  aflfair  he  carried  was  too  far  gone  to  read  anything 
from   finer  than   inches. 

My  experience  with  skilled  labor  has  always  proved  that 
mechanics  cannot  be  judged  by  cither  clothes  or  tools,  but  by 
results  alone.     Some  fine  workmen  never  own  a  decent  set  r^f 


tools  and  depend  on  the  kindness  of  their  acquaintances  for 
what  they  need,  while  others  equally  fine  have  excellent  sets 
and  know  how  to  use  them  to  the  best  advantage.  Therefore 
I  say  give  every  man  you  employ  a  square  deal  and  a  chance 
to  make  good,  but  do  not  leave  him  to  his  own  devices  for  a 
week  with  a  thousand  dollars  worth  of  part-finished  product 
to  work  on,  with  which  he  is  entirely  unfamiliar  and  then 
blame  him  for  spoiled  work. 
"     East  Greenwich,  R.  I.  L.  L.  Arnold. 


CUTTING    AND   FITTING    STEAM    PACKING. 

It  certainly  seems  to  be  a  very  easy  matter  to  cut  a  piece  out 
of  a  sheet  of  packing  and  place  it  between  two  flanges  which 
are  to  be  fastened  together  by  means  of  bolts.  As  simple  as 
the  matter  seems,  some  people  make  very  hard  work  of  it,  not 
only   spoiling  much  packing,  but  the  job   when   finished   is   far 


FIG.    I. — FLANGE   TO   BE  FITTED    WITH    GASKET. 

from  being  steam  tight.  Recently  the  writer  watched  a  man 
attempting  to  cut  a  piece  of  steam  packing  from  a  sheet  of 
the  material.  The  man  first  marked  out  the  shape  with  a  pen- 
cil and  then  attempted  to  cut  the  packing  with  a  knife.  Such 
work  should  be  discouraged.  The  proper  way  to  cut  steam 
packing  is  with  a  hammer.  To  illustrate :  Let  Fig.  i  repre- 
sent a  flange  to  be  fitted  with  a  gasket.  The  hole,  h,  is  a  steam 
pipe  opening,  while  holes  a,  a,  are  for  bolts  which  fasten  the 
flanges  together.  Some  mechanics  first  mark  out  a  paper 
pattern,  then  transfer  the  pattern  to  the  sheet  of  packing  and 
laboriously  mark  the  packing  with  a  pencil  and  finally  cut  out 
the  gasket  with  a  penknife.  This  is  a  waste  of  time  and  of 
material.     A  much  better  way  of  cutting  packing  is  shown  by 


FIG.    2.— CUTTING    PACKING    FOR    A    GASKET. 

Fig.  2.  Here  the  sheet  is  unrolled  upon  the  flange,  held  in 
place  by  the  fingers  of  the  left  hand,  while  the  ball  pene  of  a 
machinist's  hammer  is  applied  as  shown  at  c.  \  hole  already 
made,  is  represented  at  a.  As  fast  as  the  packing  is  hammered 
through  it  drops  into  the  opening  and  after  a  few  inches  have 
been  cut,  the  packing  holds  the  sheet  in  place,  so  there  is  very 
little  trouble  in  preventing  its  slipping  around  on  the  flange, 
especially  after  the  first  hole  has  been  cut.  As  simple  as  the 
matter  seems,  there  is  one  right  way  and  several  wrong  ways 
of  doing  the  work. 

Care  should  be  taken  not  to  hammer  the  packing  to  pieces. 
Fig.  ,3  represents  very  bad  practice,  the  edge  of  the  packing 
adjacent  to  the  holes  being  hammered  into  shreds  as  shown. 
It  will  be  noticed  in  this  engraving  that  the  face  of  the 
hammer    is    bcing% used     for    riilting    llic     p.icUinij   iiisirnd   of 
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the  ball  pene  as  noted  elsewhere.  The  hammer  is  laid  too  flat 
upon  the  packing.  This  arrangement  can  only  result  in  damag- 
ing the  edge  of  the  packing  next  to  the  hole.  In  pieces  where 
the  surface  to  be  covered  is  very  narrow  there  is  danger  that 
the  packing  will  be  so  badly  destroyed  that  it  will  permit  steam 
to  pass  through  between  the  fibers  of  the  material. 

Fig.  2  shows  how  to  do  the  cutting  properly.     The  ball  pene 
of  the  hammer  h  used — an  ordinary  blacksmith's  forging  ham- 


FIG.    3. — WRONG   WAY   TO  CUT  G.VSKET.S. 

mcr — and  each  blow  is  struck  at  an  angle  of  45  deg.  with  the 
face  of  the  flange  and  the  surface  of  the  packing,  so  that  the 
force  of  each  blow  comes  upon  the  sharp  corner  of  the  casting 
under  the  gasket,  which  is  cut  in  two  almost  as  clean  as  could 
be  done  with  a  pair  of  scis.sors.  There  is  no  danger  of  fraying 
or  otherwise  spoiling  the  edge  of  the  gasket  when  it  is  cut 
in  tliis  manner. 

Some  users  or  owners  of  machinery  seem  to  think  that  almost 
any  kind  of  packing  will  work  on  almost  any  surface,  but  they 
are  apt  to  be  mistaken,  as  the  results  show,  when  packing  blows 
out  of  one  joint,  while  the  same  kind  of  material  stays  in  an- 
other joint.    One  is  fitted  for  its  work,  the  other  is  not. 

Fig.  4  shows  a  very  hard  place  for  packing — that  is,  the 
water  end  of  a  duplex  steam  pump.  The  space  a  is  some 
distance  from  any  supporting  bolt  and  it  is  also  very  narrow. 
A  great  deal  of  trouble  was  experienced  by  the  p;icking  blowing 
out  across  this  narrow  space.  The  first  time  the  writer  saw 
this  pump,  it  had  been  packed  by  a  man  who  cut  the  packing 
with  the  large  face  of  a  hammer.  The  narrow  neck  of  packing 
at  d  had  been  almost  completely  hammered  to  pieces  during 
the  cutting  aat,  the  hammer  blows  showing  entirely  across  the 
strip  of  packing  from  one  hole  to  the  other.  The  strength  of 
the  stuff,  over  the  long  space  between  the  bolts  b  and  c,  caused 


FIG.    4. — WATER    END    OF    DUI'LE.X    I'UMf. 

the  packing  to  be  poorly  supported  and  to  tiiove  each  way  slightly 
under  the  steam  pressure  as  it  was  applied  alternately  from  one 
side  of  the  packing  and  the  other  in  the  working  of  the  pump. 

A  clean-cut  packing,  by  the  ball  pene  hammer,  cured  the 
trouble  entirely.  When  a  piece  of  packing  of  this  character 
is  necessary,  it  is  the  custom  of  the  writor  to  move  the  packing 
slightly  when  cutting  along  the  sides  between  the  holes.  Care 
should  be  taken  to  move  the  packing  in  the  right  way  to  leave 
it  a  little  wider  than  the  space  it  is  to  cover.  If  there  is  nothing 
to  prevent,  the  packing  may  well  be  left  %  in.  or  ^  in.  wider 
than  the  space;  then,  when  pressure  is  applied  tc^  the  packing. 
that  portion  whdch  hangs  over  the  edge  of  the  metal  soon 
becomes  swollen  and  thicker  than  the  rest  of  the  packing,  and 
aids  materially  in  keeping  it  in  place  between  the  bolt  holes. 

It  is  the  custom  of  some  engineers,  when  there  is  trouble  in 
molding  a  piece  of  jvioking  of  this  kind,  to  Reinforce  it  by  l;iying 


into  the  joint   a  strip  of  corset  steel  a  few  inches  long.     This 
acts  in  two  ways.     It  not  only  serves  to  anchor  the  packing  in 
place,  but  the  steel  reinforces  the  thickness  of  the  packing  right 
where  there  is  need  of  it. 
New  York  City.  John  Jackson. 


CONNECTING    A    RECORDING    WATT.METER    TO    A    SWITCHBOARD. 

In  a  power  plant  connected  to  a  manufacturing  establish- 
ment, it  is  desirable  to  keep  the  plant  in  operation  during 
working  hours  and  if  additions  are  desired  to  the  plant  or 
s.witchboard,  it  is  important  to  make  these  at  a  time  that  will 
least  interfere  with  regular  operation.  At  the  plant  where  the 
writer  installed  a  Bristol  recording  wattmeter,  there  were  in 
operation  two  loo-kw,  250-volt  generators  and  one  75-kw  unit 
having  the  same  potential.  It  was  necessary  to  install  the  watt- 
meter without  interfering  with  the  regular  generation  of  elec- 
tricity, which  was  used  for  lighting  the  factory  and  operating 
over  100  motors  of  all  kinds,  and  used  for  various  purposes. 
If  the  meter  were  connected  on  the  main  switchboard,  it  would 
involve  the  drilling  of  three  holes  for  the  instrument  and  two 
for  the  resistance,  and  also  the  cutting  of  one  bus-bar  and 
the  drilling  of  holes  in  it  for  the  connection  of  the  terminals, 
not  to  mention  the  various  other  connections.  The  amount  of 
time  in  which  to  complete  the  work  was  limited  and  the  plan 
finally  adopted  was  as  follows :  A  slate  slab  of  sufficient  size 
and  similar  to  those  in  the  main  board  was  obtained  and 
drilled  to  receive  the  bus-bar  telts  and  terminals  of  the  meter. 
Holes  were  also  drilled  for  the  legs  which  were  to  support 
the   slab  and   for  the  wattmeter  resistance.     Flat  copper  bars 
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2'A  ins.  in  width  and  Yz  in.  thick  were  cut  to  fit  the  required 
dimensions  atid  drilled  to  receive  the  bus-bar  bolts,  terminals 
of  the  recording  wattmeter  and  "leads  from  the  generators.  The 
separate  slab  with  the  meter,  bus-bars  and  resistance  connected 
in  position  was  then  erected  beside  the  main  board  and  when 
an  opportune  time  preseiWed  itself  the  leads  from  the  genera- 
tors were  connected  to  the  wattmeter  bus-bars  as  shown  at  A 
in  Fig.  I.  Referring  to  this  sketch,  it  will  be  seen  that  leads 
3  and  6  from  the  dynamos  are  connected  to  the  bus  A  which 
is  connected  to  one  terminal  of  the  wattmeter  through  the 
medium  of  the  bus-bars  B  and  F;  the  other  terminal  being 
connected  to  bus-bar  P  by  means  of  cables  C  and  D.  These 
latter  cables  being  somewhat  lighter  than  those  at  M  or  .V, 
it  was  considered  expedient  to  employ  two  of  these  in  this 
connection.  A  siiigle-pole  switch  was  connected  at  i",  so  that 
if  repairs  or  inspection  of  the  wattmeter  were  required,  the 
switch  could  be  closed.  The  resistance  which  accompanies  the 
wattmeter  is  shown  bolted  to  the  same  slab  as  the  wattmeter 
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FIG.   2. — DETAIL  OF  CABLE   CONNECTION. 

at  K.  The  meter  is  connected  to  this  resistance  and  the  latter 
is  in  turn  connected  to  the  bus-bar  P'.  Thus  it  will  be  seen 
that  the  wattmeter  has  its  potential  coils  properly  connected. 
The  back  of  the  switchboard  is  shown  in  the  engraving  and 
the  current  flows  through  the  leads  3  and  6,  cables  M  and  .V. 
wattmeter  //'  and  out  on  P.  Fig.  j  shows  how  the  cables  from 
the  generators  are  connected  to  the  cables  connecting  with 
bus-bar  A.     Solid  brass  lugs   were  cast  of  suflicient  diameter 
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to  receive  the  i-in.  cables  leading  from  the  dynamos.  The 
lugs  were  drilled  to  receive  connecting  bolts  and  were  also  bored 
to  receive  the  leads.  The  lugs  after  being  bored  were  heated 
and  filled  with  melted  babbitt  metal  and  the  ends  of  the  cables 
were  then  forced  down  into  it  and  allowed  to  cool.  In  this 
way  the  cables  .1/  and  A"  were  connected  to  3  and  6  and  bus- 
bars A  and  P.  Before  the  cable  ends  were  inserted  in  the 
brass  lugs,  they  were  cleaned  and  tinned,  then  heated  and  in- 
serted as  before  described.  After  cooling,  the  lugs  were  tested 
for  loose  connections  by  placing  them  in  a  vise  and  endeavor- 
ing to  twist  the  cables  free.  One  lug  was  found  defective,  and, 
of  course,  was  resoldered. 

Xew  York  City.  \\'.  K.\v.\x.^gh. 


MET.\L   Cl'TTING   BY    STE-\.M. 

An  engineer  of  the  writer's  acquaintance  recently  complained 
that  steam  cut  out  numerous  valves  in  his  engine  room.  He 
stated  that  over  a  dozen  different  valves  in  various  parts  of 
the  establishment  had  to  be  renewed  every  year  on  account  of 
cutting  of  the  disks  or  the  seats.  The  writer  was  rather 
skeptical  in  regard  to  this  matter,  whereupon  the  engineer  pro- 
duced sundry  valves,  the  seats  and  disks  of  which  had  been 
grooved  out  in  most  erratic  fashion.  The  engineer  claimed  that 
the  cutting  was  done  by  the  paS'sage  of  steam  and  proceeded  to 
set  forth  in  detail  the  particulars  concerning  the  cutting  of  the 
valves.  The  writer  took  occasion  to  state  to  the  engineer  that 
while  he  had  seen  many  cases  of  metal  cutting  by  water  and 
by  dirt,  he  never  knew  of  a  case  where  steam  had  worn 
away  any  of  the  metal. 

After  considerable  discussion,  it  was  decided  by  the  engineer 
and  the  writer  to  put  the  matter  to  tesit.  To  this  end,  a  J^-in- 
pipe  was  selected  where  it  was  known  that  a  good  deal  of  water 
would  pass  through  from  time  to  time,  on  account  of  the  drain- 
age of  a  long  line  of  pipe  which  passed  through  the  particular 
pipe  selected.  Another  pipe  was  selected,  or  rather  erected,  for 
the  test,  through  which  no  water  could  ■possibly  pass.    The  pipe 
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where  the  water  was  expected  to  pass  was  used  for  delivering 
steam  to  several  glue-pots  where  glue  was  heated.  The  pipe 
passed  near  the  floor  of  the  factory.  The  pipe  which  was 
arranged  so  as  not  to  pass  any  water  was  taken  direct  from  the 
top  of  the  boiler  for  the  purpose  of  the  test  to  be  made. 

This  pipe  passed  vertically  upward  about  four  feet,  then  hori- 
zontally a  dozen  feet  or  more,  from  which  point  it  descended 
vertically  to  a  trap  in  the  lower  part  of  the  building.  At  the 
point  where  the  pipe  dropped  to  the  trap,  a  tee  was  placed  and 
a  valve  and  nipple  opened  direct  irrto  the  atmosphere.  This 
opening  was  bushed  down  to  %  in.  in  diameter  and  was  left 
open  for  si.x  hours  a  day  for  six  weeks.  .A  couple  of  bolted 
flange  unions  were  placed,  one  in  each  of  the  pipes  above  men- 
tioned, the  couplings  being  introduced  where  the  pipes  ran  hori- 
zontally. Between  the  flanges  were  placed,  in  caoli  union,  a 
disk  of  thin  sheet  iron,  and  a  i!^-in.  hole  was  drilled  directly 
in  the  center  of  the  thin  piece  of  metal. 

When  the  unions  were  made  up  in  the  pipe,  the  holes  came 
directly  in  the  center  of  each  union.  M  the  expiration  of  the 
«imc  allo^wed  for  the  test  the  unions  were  disconnected  and  the 
thin  metal  plates  removed.  The  plate  in  the  upper  pipe  where 
nothing  but  steam  could  pass  was  found  to  be  intact.  The  hole 
was    %   in.    in    diameter   and    was   just   as   round   as    when   the 


metal  was  put  into  the  union.  The  other  plate,  the  one  in  the 
glue  heater  suppl)'  pipe,  was  found  to  be  badly  cut.  The  upper 
portion  of  the  hole  was  as  round  as  when  originally  drilled. 
The  lower  portion,  however,  was  cut  in  a  peculiar  manner ;  the 
enlargement  began  about  the  middle  of  the  hole  and  became 
larger  toward  the  bottom,  where  it  was  two  or  three  times  the 
diameter  of  the  hole  originally  drilled  in  the  pipe.  To  the 
writer  this  was  conclusive  evidence  that  the  cutting  was  done 
by  water  and  not  by  steam. 

The  writer  was  still  further  corroborated  in  his  assertion 
by  the  appearance  of  certain  valves,  the  seats  and  disks  of  which 
had  been  cut  to  pieces  while  in  use  by  the  passage  of  steam ; 
so  it  is  alleged  by  several  engineers.  These  valves  showed  that 
waiter  and  not  steam  did  the  cutting,  for,  in  every  case,  the 
louver  side  of  the  valve  was  found  to  be  cut,  and  that  portion 
of  the  disk  which  was  above  the  water  line — when  the  valve 
was  lying  on  its  side  while  in  use — ^vas  found  to  be  almost 
entirely  free  from  any  cutting  action  whatever.  The  disks  of 
the  valves,  being  free  to  turn,  were  cut  in  any  old  place. 

The  engravings  herewith  illustrate  the  manner  in  which  the 
disks  were  made  and  one  of  them  cut  bj'  the  water  which  was 
carried  along  by  the  steam.  Both  diaphragms  were  exactly  alike 
when  placed  in  the  pipes.  The  one  in  the  steam,  came  out 
exactly  as  it  went  in.  The  other  diaphragm  came  out  as 
shown ;  the  orifice  b  being  enlarged  many  times,  and  in  a  down- 
ward direction  only.  It  is  pretty  safe  to  claim  that  of  the  cut- 
ting and  wear  in  steam  engfine  valves  and  cylinders,  nine-tenths 
of  it  is  due  to  the  presence  and  passage  of  water  over  the 
parts. 

WlLLOUGHBY,    OhIO.  J.\MES    F.    Hob.\RT. 


CLE.^NLINESS   IX   THE  DVX.\MO  ROOM. 

Dirt  anywhere  out  of  its  proper  place  is  objectionable,  but 
I  do  not  believe  there  is  any  other  machine  in  which  dirt  is  as 
troublesome  as  in  the  dynamo  or  motor,  or  in  fact,  anj-  electrical 
machine.  I  recently  took  charge  of  a  plant  having  one  150-kw 
and  one  ~5-kw,  two-phase  generators  delivering  current  at  2200 
volts.  During  the  first  week  of  my  service  I  was  compelled 
to  work  until  midnight  myself  on  account  of  the  peak  load 
and  the  absence  of  my  assistant  for  that  watch.  The  first 
night,  about  10  o'clock,  I  started  the  small  engine  driving  the 
75-kw  machine  and  after  bringing  up  to  speed  could  not  get 
the  generator  to  "pick  up."  Cutting  in  all  resistance  I  made 
an  examination,  going  first  to  the  e.xciter,  and  found  two  of 
the  brushes  stuck  up  in  the  holders  and  entirelj"  out  of  contact 
with  the  commutator.  I  loosened  the  brushes  and  the  machine 
got  to  work  at  once.  Needless  to  say,  before  the  machine  was 
started  again  I  removed  the  dirt  and  obtained  fully  two  gallons 
of  dirt  from  the  armature  and  fields.  The  brushes  were  so 
gummed  up  I  could  hardly  remove  them  from  the  holders. 
There  had  been  on  both  machines  heavy  sparking.  The  com- 
niuta;tors  on  the  exciters  ran  in  a  ring  of  fire,  and  the  tempera- 
ture of  the  machines  was  very  high  with  only  moderate  loads. 

I  inaugurated  a  campaign  of  inspecting  and  cleaning,  doing 
the  work  myself.  In  cleaning  up  this  plant  I  had  to  wallow 
around  in  grease  and  dirt  like  a  rat.  I  found  switchboard 
connections  loose,  and  tightened  them  up.  then  smoothed  up 
commutators  and  fitted  brushes  properly  and  the  machines  run 
cool  and  without  sparking.  So  much  for  cleanliness.  Xo 
"expert"  work  at  all,  just  what  we  might  call  "flunky"  work. 
It  is  with  the  greatest  difficulty  that  we  can  get  assistants  to 
do  this  ea.s)%  and  yet  most  important,  work. 

I  was  recently  called  to  examine  a  small  dynamo  which  had 
refused  to  work.  It  was  a  compound-wound  machine.  I  found 
the  colk'Ctor-  rings  grounded  to  the  shaft  of  the  machine  by 
dirt.  I  cleaned  this  off  in  about  one  and  one-half  hours  and  had 
the  machine  ruiuiing  nicely.  My  work  cost  $10,  and  should  have 
been  done  by  any  a.ssistant  having  good  sense  and  a  little  ex- 
perience at  no  extra  cost  whatever.  About  two  months  later 
the  machine  was  burned  out  from  the  same  cause.  It  is  my 
belief  that  nine-tenths  of  the  trouble  experienced  with  dynamos 
is  due  to  dirt. 

St.  LfU'is,  Mo.  Wiu.i.\m  Eastmeap. 
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may  be  found  for  a 
E.  H, 


Will  you  kindly  advi.sc  us  if  it  is  possible  to  use  uninsulated  aluminum 
wire  for  winding  magnets?  S.    U.  J.  M.   Co. 

For  moderate  voltages,  the  natural  oxide  wliich  forms  upon 
the  aluminum  wire  furnishes  sufficient  insulation  for  the  pur- 
pose mentioned.  The  chief  difficulty  in  the  use  of  aluminum 
wire  is  that  it  cannot  be  soldered  easily  by  ordinary  methods, 
although  there  are  many  fluxes  on  the  market  which  are  claimed 
to  be  reliable  for  this  purpose.  For  voltages  over  200,  paper 
should  be  wound  between  the  layers. 

I  have  been  told  that  two  single-pha-se,  133-cycle,  2200-volt  alternators 
cannot  be  run  in  parallel.     Why  cannot  this  be  done?  C.  A.  S. 

The  parallel  operation  of  133-cycle  alternators  is  not  impos- 
sible; but  owing  to  the  imperfections  in  the  governing  powers 
of  the  small  engines  to  which  such  alternators  are  usually 
attached,  this  is  not  always  possible.  Where  the  alternators 
are  driven  from  water-wheels  better  results  are  usually  ob- 
tained. The  fault  is  not  in  the  alternators;  but  in  the  prime 
movers  driving  them. 

Kindly  inform  me  how  the  size  of  a  safety 
boiler  using  gas  instead  of  coal  as  fuel? 

The  only  logical  way  to  ascertain  the  size  of  safety  valve 
required  is  to  estimate  the  pounds  of  steam  per  hour  the  boiler 
can  produce  and  then  make  the  area  of  the  safety-valve  opening 
such  that  it  will  discharge  steam  at  that  rate.  We  would  sug- 
gest, however,  that  you  communicate  wath  the  authorities 
under  whose  supervision  the  boiler  would  naturally  come  for 
inspection,  regarding  the  matter. 

We  desire  to  run  a  bellows  by  means  of  an  electric  motor,  and  only 
single-phase  current  is  available.  What  is  the  best  arrangement  under  the 
conditions?  S.  B. 

'J'he  best  type  of  single-phase  motor  for  the  purpose  is  one 
having  an  auxiUary  stator  winding.  The  ordinary  single- 
phase  induction  motor  is  not  self-starting  under  load.  In  the 
former  arrangement,  the  auxiliary  winding  is  only  used  while 
starting,  being  cut  out  when  the  motor  has  attained  its  full 
speed.  If  the  motor  is  to  be  started  and  stopped  quite  fre- 
quently, it  is  preferable  to  have  some  shifting  devices  arranged 
so  that  the  motor  may  operate  continuously. 

I  have  an  alternating-current  fan  motor  circuit  which  I  desire  to  run 
during  the  day;  but  inasmuch  as  the  load  is  so  small  and  the  alternator 
so  large  it  is  out  of  the  question  to  run  the  alternator.  Could  not  a  5-hp 
induction  motor  be  used  for  this  purpose  if  run  as  an  alternator;  and  if 
so,  how  may  this  be  run  as  an  alternating-current  generator?  H.  K, 

An  induction  motor  driven  above  synchronous  speed  and 
having  its  field  excited  from  an  alternating-current  source,  will 
act  as  an  alternating-current  generator.  Being  without  an 
alternating-current  source,  however,  it  would  be  impossible  to 
operate  the  induction  motor  as  a  generator  without  rebuilding 
it.  It  would  be  cheaper  and  more  satisfactory  to  buy  a  small 
alternator  for  this  purpose. 

Please  give  me  the  answer  to  the  following  question  and  the  formula 
by  which  it  is  derived:  What  size  cable  is  necessary  to  carry  650  am- 
peres, 5250  feet  svith  250  volts  at  the  generating  end,  the  line  to  have  a  10 
per  cent  drop?  J.  K.  K. 

Tlic  formula  for  ascertaining  the  size  of  cable  is  as  follows : 
A  z=  li  X  I  X  D  -^  V 
wliere  .-1  is  the  circular  mils ;  D,  the  distance  in  feet  both  ways 
between  the  i>oints  in  question ;  v,  the  volte  to  be  lost  in  the 
line;  /,  the  current  in  amperes  carried  by  the  wire,  and  n,  a 
constant,  being  the  resistance  of  one  mil-foot  of  copper  wire 
at  75  Falir.  Substituting  the  values  in  the  formula,  the  size 
of  cable  in  circular  mils  is  found  to  be  3,003,000. 

Why  is  it  necessary  to  have  moving  parts  in  a  frequency  changer? 
Would  not  a  stator  wound  for  24  poles  and  an  immovable  rotor  wound 
for  10  poles  transform  from  60  cycles  to  25  cycles?  A.  R.  T. 

When  the  stator  of  an  induction  motor  is  wound  for  say,  2^ 
poles,  iir  in  f;ict  for  any  numlur  of  ixiK's.  ancl  the  rotor  is  sta- 


tionary, the  frequency  of  any  e.  m.  f.  produced  in  any  conductor 
connected  in  any  way  for  any  number  of  poles  will  be  the  same 
as  the  frequency  impressed  upon  the  primary  circuit  An  induc- 
tion motor  can,  however,  be  used  as  a  frequency  converter  for 
changing  from  60  cycles  to  25  cycles  by  winding  the  two  ele- 
ments with  the  same  number  of  poles  and  driving  the  rotor  at 
2£/6oths  of  the  synchronous  speed. 

In  an  alternating-current  system,  if  the  lamps  and  motors  connected  to 
the  secondary  of  a  transformer  are  cut  out  of  circuit,  will  the  primary  still 
draw  current  from  the  alternator?  H.  H.  C.   B.  Co. 

The  amount  of  current  passing  through  the  primary  winding 
under  the  conditions  noted  would  vary  from  one  to  five  per  cent 
depending  on  the  full-load  efficiency  of  the  transformer.  This 
small  amount  of  current  causes  repeated  reversals  on  magnetic 
flux  through  the  iron  core  and  these  reversals  of  magnetic 
flux  induce  electromotive  forces  in  both  coils.  The  electro- 
motive force  thus  induced  in  the  primary  coil  is  opposite  in 
direction  and  very  nearly  equal  to  the  electromotive  force  ap- 
plied to  the  primary  coil.  Only  the  difference  between  the  ap- 
plied electromotive  force  and  the  opposing  induced  electro- 
motive force  is  available  for  producing  current  through  the 
primary  coil  and  since  this  daff^erencc  is  small,  the  primary 
current  at  no  load  is  also  small. 

In  the  formula  for  calculating  the  voltage  drop  in  a  circuit  given  in  the 
Questions  and  Answers  column  of  the  April  number,  where  does  the  2Z 
come  from?  Or  is  this  a  typographical  error?  Please  give  a  formula  for 
finding  the  carrying  capacity  in  amperes  of  a  conductor.  J.  A.  G. 

The  resistance  of  a  mil-foot  of  commercial  copper,  that  is  a 
wire  having  a  cross-section  of  one  circular  mil  and  a  length  of 
one  foot,  is  taken  as  10.8  at  ordinary  temperatures.  As  there 
is  no  need  for  such  refinement  in  wiring  calculations,  the  value 
is  usually  taken  as  11  ohms.  There  being  two  wires  to  a 
circuit,  it  would  be  necessary  to  multiply  the  distance  by  two; 
but  where  the  formula  specifies  the  distance  one  way,  the- con- 
stant is  doubled  instead,  hence  the  22.  The  permissible  current 
in  amperes  which  a  wire  may  carry  is  fixed  by  the  National 
Board  of  Fire  Underwriters,  and  a  table  of  current-carrying 
capacities  may  be  found  in  any  hand  book  or  in  the  National 
Electric  Code.  Kennelly's  formula  for  ascertaining  the  heating 
of  bare  copper  conductors  suspended  in  still  air  by  a  current 
is  as  follows : 

/' 
T°  =  —  X  90,000  -j-  t° 

(P 
where  T°,  is  the  temperature  of  w^ire  in  F° ;  t°,  the  temperature 
of  air  in  F° ;  /,  the  current  in  amperes,  and  d,  the  diameter  of 
the  wire  in  mils. 

What  causes  the  enormous  rise  of  the  secondary  voltage  of  a  scries  trans- 
former   if  the   secondary   circuit    be   opened   while   the   transformer    is   in 

F.  L. 


An  article  in  our  issue  of  Sept.  i,  1906,  goes  quite  fully  into 
the  operation  of  the  series  transformer.  When  the  s-^condarj- 
of  such  a  transformer  is  on  short  circuit,  a  considerable  current 
flows  in  the  secondary  circuit  and  the  magnetomotive  force  of 
this  current  is  opposed  to  that  of  the  primary  current  so  that 
the  flux  which  is  produced  by  the  resultarrt  of  these  two  mag- 
netomotive forces  is  small  in  value;  being  just  equal  to  the 
amount  necessary  to  generate  an  electromotive  force  sufficient 
to  produce  the  required  secondary  current  in  the  local  secondary 
impedance.  Thus  under  normal  operation,  the  secondary  cur- 
rent is  practically  equal  to  the  primary  current  and  t)ie  flux 
is  extremely  small  in  value.  If  the  secondary  circuit  be  opened 
and  the  primary  current  continues  to  have  its  former  value, 
the  flux  in  the  core  increases  enormously  because  there  is  no 
magnetomotive  force  to  oppose  the  primary  magnetomotive 
force.  The  secondary  electromotive  force  varies  directly  with 
the  flux  so  when  the  secondary  circuit  is  opened  the  voltage  ' 
.across  its  terminals  is  extremely  large.  It  is  noteworthy  more- 
over that  the  voltage  across  the  primary  terminals  will  be  corre- 
spondingly large,  and  that  the  scries  transformer  with  its 
secondary  circuit  open  interposes  a  considerable  impedance  in 
the  circuit. 
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Report  on  a  Uniform  System  of  Accounting 
for  Electric  Light  Companies. 

At  its  Washington  convention,  the  National  Electric  Light 
Association  heard  the  first  report  of  its  committee  on  -'A  Uni- 
form System  of  Accounting  for  Electric  Light  Companies." 
This  committee  consisted  of  Mr.  H.  M.  Edwards,  chairman, 
auditor.  New  York  Edison  Company ;  Mr.  A.  S.  Knight,  Edi- 
son Electric  Illuminating  Company,  Boston ;  Mr.  G.  W.  Curran, 
assistant  general  agent.  United  Gas  &  Improvement  Com- 
pany, Philadelphia ;  Mr.  C.  N.  Jelliffe,  auditor,  American 
Light  &  Traction  Company,  New  York;  and  Mr.  Paul  R. 
Jones,    auditor,    Henry    L    Doherty    &    Company,    New    York. 

It  is  manifestly  impossible  here  to  give  the  full  report  of  this 
committee  with  its  blanks  and  forms,  but  the  general  classifi- 
cation can  be  given  and  those  desiring  the  report  more  in 
detail  are  referred  to  the  original  document,  obtainable  from 
the  offices  of  the  National  Electric  Light  Association,  33  W. 
Thirty-Ninth  Street,  New  York.  No  final  action  was  taken 
on  the  report,  but  the  committee  was  continued. 

The  report  is  devoted  to  the  discussion  of  the  following  sub- 
jects,  viz.: 

General  accounts,  with  form  of  balance  sheets ;  construc- 
tion accounts ;  operating  accounts,  with  form  of  expense  re- 
port ;  income  accounts,  with  form  of  summary  of  operation 
report. 

To  carry  out  the  scheme  of  accounting  recommended,  the 
following  records  subsidiary  to  the  general  ledger  are  neces- 
sary: 

Consumers'  ledger,  containing  an  account  with  each  custom- 
er and  a  detail  of  the  bill  rendered.  Abstract  of  expenditure, 
showing  the  amount  of  each  debt  incurred  and  in  adjoining 
columns  the  account  to  be  charged.  Operating  ledger,  con- 
taining an  account  with  each  sub-classification  of  the  operating 
expenses.  Investment  ledger,  containing  an  account  with  each 
construction  account.  Accounts  payable  ledger,  containing  an 
account   with  each  dealer. 

A  balance  taken  from  the  consumers'  ledger  should  equal 
the  balance  appearing  on  "Accounts  Receivable'"  in  the  gen- 
eral ledger ;  a  balance  taken  from  the  operating  ledger  should 
agree  with  the  amount  of  the  "Operating  Expense  Account"  in 
the  general  ledger;  a  balance  taken  from  the  "Investment 
Ledger"  should  agree  with  the  amount  of  the  "Plant  and 
Property  Account"  in  the  general  ledger;  and  a  balance  of  the 
accounts  payable  ledger  should  agree  with  the  amount  of  "Ac- 
counts Payable"  in  the  general  ledger.  Some  of  the  above 
records  may  be  consolidated  where  the  volume  of  the  trans- 
actions  does   not   warrant   so   diversified   a   system. 

CONSTRUCTION     AND     PROPERTY     ACCOUNTS. 

Organization:  Cost  of  effecting  organization  and  such  capital 
exploit    expenses    as    may   be    properly   connected    therewith. 

Royalties,  Franchise  and  License:  Royalties  or  licenses  paid 
to  licensors,  payments  to  city,  town  or  state  for  franchises 
(other  than  taxes)  or  on  capitalization  and  rights  of  way, 
easements,  etc. 

Generating  Plant — Steam:  Real  estate,  station  structure, 
steam  and  electrical  plant  and  all  apparatus  and  devices,  to 
generate  electricity  and  conduct  same  to  the  terminal  board 
in  the  station. 

Generating  plant — Gas:  Real  estate,  station  structure,  gas 
making  apparatus,  gas  engines,  and  all  apparatus  and  devices 
to  generate  electricity  and  conduct  same  to  the  terminal  board 
in  the  station. 

Transmission  plant:  Subways,  overhead  lines,  conductors, 
sub-station  real  estate  and  buildings,  converting  apparatus  and 
devices  in  sub-station  to  transform  electric  current  and  deliver 
same  to  the  distributing  system. 


Storage  Batteries:  Including  compensators  and  boosters,  and 
real  estate  and  buildings,  if  latter  are  devoted  to  this  purpose 
exclusively. 

Distribution  Plant:  Subways,  overhead  lines,  feeders  and 
mains,  house  services  and  all  apparatus  and  devices  to  deliver 
electricity  to  customer's  premises. 

Arc  Lamps. 

Converters. 

Meters. 

Municipal  Street  Lighting:  Lamp  posts,  services  and  cost  of 
installation  of  system  ready  to  light  lamps. 

Furniture  and  Fixtures:    In  general  and  branch  offices. 

General  Office  and  Branches:  Real  estate,  buildings  and  ap- 
pointments. 

Miscellaneous  Equipment:  Coal  storage  facilities,  repair 
shop,  store  rooms,  laboratories  and  apparatus,  tools  and  in- 
struments.  opeil.ti.vc  accounts. 

1.  Generation — Steam:  Cost  of  electricity  delivered  to  sta- 
tion terminal  board. 

2.  Generation — Hydraulic. 

3.  Generation — Gas  Eng. 

4.  Transmission:  Cost  of  conducting  electricity  to  sub- 
stations and  cost  of  delivering  to  distribution  system. 

5.  Storage  Battery:  Cost  of  storage,  including  depreciation. 

6.  Distribution:  Cost  of  conducting  electricity  from  sub- 
station terminal  board  to  customers'  premises  and  metering 
same  therein. 

7.  Consumers:  Costs  in  customers'  premises. 

8.  Municipal  Street  Lighting:  Cost  of  operation  of  street 
lighting  system. 

9.  Technical:  Costs  in  laboratory,  draughting  room,  engi- 
neering, testing  and  all  investigation  and  engineering  exploit 
expenses  which  may  not  be  pro-rated  over  any  of  the  fore- 
going classifications  or  charged  to  construction. 

10.  Depreciation:  The  amount  which  may  be  appropriated 
for  this  purpose. 

11.  New  Business:  Canvassing,  advertising,  free  wiring, 
signs  and  all  expenses  in  connection  with  securing  business. 

12.  Commercial:  All  office  expenses  in  connection  with  cus- 
tomers' accounts,  reading  meters,  rendering  bills,  collection 
bureau,  bill  question  work,  installation  and  contract  records, 
bad  debts. 

13.  General:  Administrative  and  miscellaneous. 

Under  operating  accounts  the  reports  give  index  and  sub- 
index  numbers  for  different  items,  which  enable  a  company 
to  carry  its  sub-division  of  accounts  as  far  as  may  be  desired. 

INCOME    classification. 

Sale  of  Electricity:  Commercial  Lighting,  Commercial 
Power,  Municipal  Street  Lighting  Arc,  Municipal  Street  Light- 
ing Incandescent,  Municipal  Building  Lighting,  Sales  to  other 
Public  Service  Corporations. 

Profit  on  Merchandise  Sales. 

Rents  from  Real  Estate. 

Interest  and  Dividends  from  Investments. 


Solicitation   of   Motor    Load. 


In  a  paper  presented  at  the  Washington  convention  of  the 
National  Electric  Light  Association,  Mr.  George  N.  Tidd  took 
up  the  subject  of  increasing  the  central  station  motor  load. 
He  pointed  out  that  an  examination  of  the  steam  plant  of  the 
average  manufacturer  will  show  many  examples  of  poor  steam 
engineering  and  a  high  cost  of  energy  delivered  for  actual 
production.  One  will  usually  find  they  arc  using  comparatively 
expensive  coal  and  frequently  teaming  the  coal  in  and  the  ash 
out.  They  are  probably  purchasing  their  water  from  the  city 
and  feeding  it  to  the  boilers  with  injectors.  The  boilers  are 
frequently  poorly  set  and  operating  at  poor  efficiency.    The  en- 
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gincs  are  probably  of  inferior  design,  old  and  in  poor  condi- 
tion ;  usually  slide-valve  or  high-speed  automatic,  and  in  many 
instances  either  over  or  under-loaded. 

The  frictional  load  of  shafts  and  belts  frequently  will  repre- 
sent 20  to  50  per  cent  of  the  power  produced.  Their  labor  cost 
will  be  high  when  considering  the  amount  of  power  actually 
consumed  in  producing  useful  work.  It  would  therefore  ap- 
pear that  with  high-efficiency  generating  plants,  methods  of 
burning  low-grade  fuels,  low  labor  costs  (due  to  large  outputs 
and  labor-saving  devices),  together  with  the  savings  one  can  se- 
cure by  the  elimination  of  a  larger  portion  of  the  frictional  line 
losses  due  to  motor  drive,  ^ne  should  take  over  all  the 
power  business  of  the  district,  and  not  be  confined  to  a 
comparatively  few  short-hour,  low-load-factor  class  of  con- 
sumers. Among  the  methods  suggested  for  attaining  this  de- 
sired end  are  the  following: 

Solicitors. — Secure  the  services  of  a  good  operating  engineer 
for  the  work,  a  man,  if  possible,  who  has  been  in  charge  of  a 
central-station  plant,  and  one  who  can  appreciate  quickly  the 
points  involved  in  good  and  poor  steam  engineering.  This  man 
should  be  a  good  salesman,  and  with  one  or  more  assistants, 
can  cover  a  good  deal  of  ground  by  devoting  his  entire  atten- 
tion to  the  work.  There  are  many  men  operating  the  smaller 
plants  who  are  admirably  adapted  for  the  work.  The  varied 
experiences  secured  by  such  men  in  operating  these  plants,  with 
the  numerous  difficulties  encountered  and  overcome  every  day, 
make  them  particularly  resourceful  and  valuable  for  the  work. 
Canvass  of  District. — Have  your  power  man  make  a  thor- 
ough investigation  of  every  power-producing  plant  in  the  dis- 
trict, no  matter  how  large  or  small.  Keep  a  systematic  record 
of  every  case  along  lines  suggested  in  plant  data  sheet  herewith 
shown.  A  thorough  study  of  each  motor  problem  should  be 
made,  which,  supplemented  with  a  study  of  the  process  of 
manufacture,  will  develop  business  that  at  first  sight  would  be 
deemed  impracticable  to  secure,  owing  to  steam  or  fuel  condi- 
tions. Tliis  analysis  prepares  the  representative  to  meet  the 
owner  or  manager,  in  a  measure,  upon  his  own  ground,  and 
having  a  close  approximation  to  the  total  costs  of  the  plant,  con- 
ditions of  operation  and  load-factors,  puts  him  in  a  position 
where  he  can  talk  and  argue  most  effectively.  His  grasp  of  the 
situation  is  tremendously  increased.  These  records  are  in- 
valuable, as  in  some  instances  it  is  not  possible  to  close  a  pros- 
pect until  he  has  a  break-down,  and  when  it  comes  all  the  data 
are  instantly  available. 

Securing  n  Large  Representative  Installation^ — The  first  large 
customer  comes  hard.  After  the  ice  is  broken,  others  have 
more  confidence  in  your  proposition  and  are  easier  to  handle. 
It  will  therefore  be  of  great  aid  to  secure  one  of  these  customers 
to  whom  you  can  send  and  take  prospects.  The  customer  should 
if  possible  be  one  of  the  leading  manufacturers.  There  arc 
always  one  or  more  manufacturers  in  a  district  who  are 
naturally  the  leaders,  and  others  are  very  apt  to  consider  what- 
ever they  do  the  proper  thing.  Make  the  most  important 
manufacturer  your  friend  and  a  booster;  make  his  installation 
a  model  one  and  you  will  find  his  aid  invaluable.  There  is 
nothing  so  effective  in  arousing  the  interest  and  desire  of  a 
I)rospcct  as  having  him  examine  and  see  a  large  installation  in 
operation,  and  talk  with  the  owner  or  manager  on  the  many  ad- 
vantages over  the  old  steam  drive. 

Trial  Demonstralioii. — One  frequently  meets  prospects  who 
are  dubious  as  to  the  advantages  of  central-station  drive  in  their 
particular  business  or  conditions.  In  these  cases,  I  would  in- 
stall the  complete  equipment  and  furnish  electricity  to  operate 
for  (io  or  90  days' trial.  Usually  they  will  agree  to  pay  a  nominal 
sum,  representing  their  acknowledged  costs  for  the  service  and 
in  many  instances  will  further  agree  to  provide  the  motor  foun- 
dations and  belts.  Under  these  conditions  the  expense  of  such 
a  trial  is  merely  nominal,  as  all  the  apparatus  can  be  removed 
and  used  elsewhere.  Fully  95  per  cent  of  these  trial  installa- 
tions arc  finally  closed. 

Methods  of  Selling. — Be  liberal  with  your  prospects  in  regard 
to  terms  of  payment  for  the  motors.  In  many  instances  it  is 
advisable  to  sell  on  the  instalment  plan  and  allow  one  or  two 


years  to  pay  for  the  installation.  The  small  manufacturer 
especially  needs  the  money  in  his  business  and  cannot  afford 
to  make  the  necessary  outlay  in  cash  for  the  proper  installation. 
Hy  taking  a  lease  upon  the  apparatus  and  insuring  it  against 
fire,  you  are  pretty  well  protected.  In  some  instances  it  may 
be  necessary  to  install  a  motor  free,  if  it  secures  a  particularly 
favorable  business.  The  rate  per  kw-hour  can  be  easily  in- 
creased enough  to  cover  the  cost  of  the  motor.  In  other  words, 
allow  nothing  to  stand  in  the  way  in  the  line  of  a  reasonable 
investment  in  securing  good  motor  business. 

Rales. — Remember  every  power  prospect,  especially  if  it  be  a 
large  one,  must  be  considered  largely  as  an  individual  proposi- 
tion. You  can  not  make  a  hard  and  fast  system  of  rates  which 
will  apply  to  all  cases.  Do  not  be  jifraid  to  go  down  on  high- 
load-factor  business,  simply  because  your  present  cost  with  its 
low-load-factor  is  higher  than  perhaps  you  will  be  called  upon 
to  quote.  I  would  suggest  dividing  your  costs  up  into  readi- 
ness-to-serve, and  output  expense;  dividing  the  connected  load 
into  the  total  readiness-to-serve  expense,  and  the  output  ex- 
pense by  manufactured  current.  This  will  give  an  indication  of 
the  value  of  high-load-factor  business  and  what  it  can  be  sold 
for. 

Off-Peak  Business. — This  class  of  business  does  not  seem  to 
have  been  given  the  consideration  it  deserves.  Many  stations 
believe  it  is  not  possible  to  secure  any  amount  of  this  character 
of  business.  If,  however,  everj'  power  prospect  be  carefully 
analyzed  and  working  hours  studied,  it  will  astonish  you  to 
find  how  much  business  can  be  secured  on  this  basis.  Wherever 
a  manufacturer  works  two  shifts  it  is  usually  possible  so  to  ar- 
range the  hours  that  they  will  avoid  your  6  o'clock  overlapping 
peak.  The  proposition  requires  care  in  presenting  to  the  manu- 
facturer, for  at  first  thought  he  will  say  that  it  is  not  possible, 
but  if  your  man  has  his  conditions  thoroughly  in  mind  (and 
he  should  not  talk  until  he  has)  he  can  in  many  instances  per- 
suade the  prospect  to  shorten  the  noon  hour,  start  one-half 
hour  earlier  in  the  morning  and  shut  down  early  enough  dur- 
ing the  winter  months  to  avoid  the  overlap.  For  instance,  flour 
mills  can  easily  shut  down  during  overlapping  peak  hours, 
foundries  by  getting  out  their  iron  somewhat  earlier,  and  many 
others  are  in  the  same  class.  Flat  rates  in  connection  with 
this  off-peak  business  work  in  very  advantageously.  I  am  aware 
of  the  prejudice  of  all  central  stations  against  flat  rates  and  to 
some  extent  I  share  this  for  unlimited  flat-rate  lighting.  How- 
ever, I  do  not  believe  flat-rate  motor  business  is  in  the  same 
class.  The  manufacturer  will  not  pay  for  labor  or  wear  and 
tear  upon  machines  simply  to  waste  energ>'.  He  has  a  clear 
ly-defined  number  of  hours  to  operate,  a  certain  maximum  pro- 
duction to  obtain  in  these  hours,  and  a  definite  number  of  ma- 
chines to  operate.  A  contract  can  thus  be  easily  drawn  which 
will  cover  the  situation  fairly  well.  The  contract  says  nothing 
about  the  horse-power  required.  The  company  merely  agrees 
to  furnish  energy  in  sufficient  quantities  to  drive  a  certain 
number  of  carefully-described  machines  a  certain  number  of 
hours  per  day.  This  contract  is  very  useful  in  landing  certain 
classes  of  men  and  business  which  could  not  be  otherwise  ob- 
tained. 

Some  of  the  results  on  the  station  curve  of  the  off-peak 
business  may  be  of  interest.  One  plant  in  a  city  of  25.000  has 
now  a  day  load  of  1500  kilowatts  and  has  upon  its  circuits  over 
90  per  cent  of  the  total  power  business  in  the  city,  the  only  ex- 
ceptions being  the  paper  mills.  Another  plant,  in  a  city  of  30.000 
has  a  day  load  of  1000  kilowatts  and  is  closing  down  plants  as 
fast  as  station  capacity  can  be  installed  to  take  care  of  it 
Fully  50  per  cent  of  the  power  contracts  in  both  these  cities 
contain  this  peak  load  clause. 

The  value  to  the  central  station  of  a  good,  heavy,  long-hour 
motor  load  can  not  be  overestimated.  It  furnishes  a  steady 
income  for  every  month  of  the  year.  The  amounts  received  per 
customer  are  relatively  large  and  difficulties  of  collection  very 
small.  This  power  business  will  represent  a  satisfied  class  of 
customers,  the  most  influential  and  best  element  of  the  city. 
and  they  will  influence  public  opinion  in  your  favor  and  largely 
minimize  the  danger  of  municipal  ownership  agitation. 
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Electrical   Solicitor's   Handbook. 


The  following  extract  from  a  paper  by  Mr.  R.  S.  Hale,  of 
Boston,  on  "The  Value  and  Use  of  a  Solicitor's  Handbook," 
will  be  of  interest  to  those  who  are  already  competing  for  the 
prizes  as  well  as  to  others  who  may  now  contemplate  to  do  so. 
The  paper  above  referred  to  was  presented  on  the  commercial 
programme  of  the  National  Electric  Light  Association  at  Wash- 
ington on  June  7.  "I  want  now  to  make  a  brief  announcement 
of  a  change  in  plans  in  connection  with  the  prize  contest  for 
the  best  electrical  solicitors'  handbook.  The  Co-operative. 
Electrical  Development  Association  wrote  to  all  of  those  who 
had  manifested  an  interest  in  the.  proposed  contest  last  April 
to  find  out  how  they  felt  about  an  extension  of  time  in  which 
to  submit  the  competing  books. 

"By  general  agreement  the  time  was  set  for  Oct.  i  next,  and 
all  of  the  competitors  must  have  their  work  turned  in  to  the 
Co-operative  Electrical  Development  Association,  Cleveland, 
Ohio,  by  that  time. 

"I  am  sure  you  all  appreciate  the  value  of  this  contest  to 
central  stations  and  others  because  of  the  stimulating  of  inter- 


liaving  a  population  of  about  150,000,  there  was  sent  to  looc 
residences  a  systematic  course  of  advertising  matter  from  June 
to  December,  at  which  latter  time  two  solicitors  were  put  out 
on  this  list  of  1000  residences  for  the  purpose  of  determining 
what  results  the  advertising  had  accomplished  by  way  of  having 
the  householders  wire  their  houses.  In  April  these  solicitors  re- 
ported that  243  houses  were  found  wired  and  that  during  the 
period  of  their  work  from  December  to  April,  653  of  the  occu- 
pants made  request  for  wiremen  to  call  and  give  them  figures. 
The  occupants  of  82  houses  of  the  243  found  wired  voluntarily 
stated  that  the  wiring  of  their  houses  resulted  from  the  adver- 
tising literature. 


Commercial  Results  in  Different  Sized  Cities. 


Comparative  results  are  usually  interesting  and  stimulating. 
The  following  table,  compiled  from  figures  obtained  by  Mr. 
J.  E.  Montague  and  presented  at  the  Washington  Convention 
of  the  National  Electric  Light  Association  on  "Commercial 
Day,''  June  7,  will  doubtless  prove  an  interesting  study  to  many 
companies,  both  large  and  small.     The  figures  relate  to  the  past 
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Discounts 
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est  everywhere  and  a  fixing  of  the  minds  of  a  great  many 
agents  upon  the  details  of  their  own  handbooks  through  a  de- 
sire to  think  up  some  way  by  which  they  could  get  into  this 
contest. 

"I  hold  in  my  hands  a  New  York  draft  for  $2,600,  which 
represents  the  total  amount  to  be  awarded  in  prizes  to  the  suc- 
cessful competitors  in  this  handbook  contest.  The  money  will 
be  placed  in  a  bank  where  it  will  draw  interest  until  the  time 
the  awards  are  made  in  October,  so  that  the  winners  will  not 
only  get  their  prize  money,  but  interest  on  it  as  well." 

Those  interested  in  this  subject  will  be  furnished  promptly 
a  pamphlet  giving  full  details  and  particulars  upon  application 
to  the  Co-operative  Electrical  Development  Association,  Cleve- 
land, Ohio. 


year  of  operation.  The  paper  also  gives  some  indefinite  data 
on  other  objects.  In  some  cases  there  are  cooking  rates, 
usually  5  cents  per  kw-hour. 


The  A'alue  ot  the  Service  of  the  Advertising 
Agency  or  Specialist. 

Mr.  Lawrence  Mannipg.  before  llie  last  National'  Electric 
Light  Convention  at  Washington  expressed  the  opinion  that  ad- 
vertising is  a  vocation  in  itself,  and  that  the  busy  manager  of 
any  business  has  not  the  time  or  skill  to  plan  and  carry  out 
the  details  of  an  effective  advertising  campaign.  The  advertis- 
ing agency  or  specialist  takes  in  hand  the  situation  of  the  cen- 
tral station  which  is  very  similar  in  general  the  country  over 
and  adapts  an  advertising  campaign  to  the  individual  station 
needs  with  mere  suggestions  from  the  central-station  official  as 
to  the  special  local  conditions  to  be  considered.  The  agency 
can  produce  an  enormous  amount  of  advertising  matter  with 
only  a  fcA-  changes  or  additions  for  local  conditions  at  a  price 
far  below  that  at  which  it  would  be  possible  for  the  individual 
central  station  to  produce  it.  The  specialist  turns  out  adver- 
tising in  wholesale  quantities,  while  the  central  station  uses  it 
in  comparatively  retail  (|uantities.     In  a  city  in  the  Middle  West 


Hartford    Experiences    with    Electricity    tor 
Automobile   Char^ina:. 


.Mr.  Robert  W.  Rollins  gave  some  interesting  experiences 
of  the  Hartford  Electric  Light  Company  on  catering  to  .electric- 
ity for  automobile  charging  at  the  Washington  convention  of 
the  National  Electric  Light  Association.  November,  1904,  the 
company  ordered  ten  mercury-vapor  rectifiers  for  automobile 
charging  and  now  has  in  use  on  its  alternating-current  system 
44  of  these  equipments,  whicli  are  giving  excellent  satisfaction. 
The  gross  receipts  during  1905  for  botli  alternating  and  direct- 
current  systems  for  charging  apparatus  were  $3,381.81,  and  in 
1906  these  gross  receipts  were  $4,441.90.  Of  these  gross  earn- 
ings about  $1,400  were  derived  from  flat  charge  for  a  supply 
of  energy,  together,  with  the  maintenance  of  batteries  for  three 
electric  vehicles,  two  of  which  belonged  to  the  police  depart- 
ment and  the  third  was  a  bus  belonging  to  a  hotel.  Contracts 
were  made  with  these  people  to  manufacture  batteries  com- 
plete for  one-half  their  cost  to  the  company  and  to  supply 
charging  energy  and  maintain  the  batteri(;s  at  a  cost  of  $1.75 
per  day  for  each  vehicle  for  365  days  in  the  year.  The  scheme 
has  proved  to  be  profitable  to  the  company  and  satisfactory  to 
the  customers.  The  Hartford  Electric  Company  has  a  17,000- 
amp.-hour  battery  floating  on  its  direct-current  system,  for  the 
maintenance  of  which  and  for  the  manufacture  and  up-kecp  of 
vehicle  batteries,  skilled  battery  men  are  employed.  These  bat- 
teries are  manufactured  under  a  patent  owned  by  the  Hartford 
Electric  Light  Company.  Pure  lead  is  bought  in  the  form  of 
lead  wire  H-"''.  in  diameter,  cut  intu  the  proper  lengths.     Tlicsc 
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lead  strips  arc  passed  through  a  die  which  gives  the  desired  sur- 
face. The  parts  are  then  burned  together,  forming  the  plates, 
after  which  the  plates  are  electrochemically  formed.  Approxi- 
mately 75  electric  vehicles  are  in  use  in  the  streets  of  Hartford. 
The  average  cost  of  energy  for  17  pleasure  runabouts  for  1906 
was  $3.19  per  month,  among  these  customers  being  several  doc- 
tors, who  wish  their  vehicles  ready  for  service  at  all  times. 
This  year  the  call  for  charging  equipment  very  materially  ex- 
ceeds the  record  for  the  past  two  years,  and  Mr.  Rollins  feels 
confident  that  automobile  charging  will  in  the  near  future  be- 
come quite  a  prominent  factor  in  central  station  power  business. 


Determining    Results  from  Advertising. 

Mr.  E.  S.  Marlow,  in  a  paper  presented  on  Commercial  Day 
at  the  National  Electric  Light  Association  Convention  at  Wash- 
ington, put  in  a  very  sound  and  sensible  plea  for  a  systematized 
effort  on  the  part  of  central-station  companies  to  keep  track  of 
the  results  obtained  from  advertising.  He  states  that,  of  course, 
there  are  some  forms  of  advertising  from  which  it  is  practically 
impossible  to  trace  direct  results,  such  as  newspaper,  billboard 
and  street-car  advertising;  but  as  the  majority  of  the  com- 
panies which  advertise  make  use  of  the  direct-by-mail  method, 
it  seems  that  at  least  a  part  of  the  results  can  be  traced  which 
would  help  the  advertising  manager  to  judge  the  best  pieces. 
His  experience  in  trying  to  get  information  on  this  subject  from 
member  companies  as  well  as  that  of  a  reporter  to  the  Associa- 
tion of  Edison  Illuminating  Companies  in  1906,  shows  that 
central-station  companies  are  not  keeping  such  records  as  well 
as  they  should.  Hit  or  miss  methods  can  only  be  eliminated 
when  the  various  companies  have  applied  themselves  to  the 
work  of  keeping  account  of  the  direct  replies  to  each  piece  of 
advertising  sent  out,  the  contracts  closed  as  a  result,  the  value 
of  the  business  thus  received  and  the  net  expense  of  secur- 
ing it. 


The     New    York    City    Ordinance    Taxing 
Electric  Signs. 

By  Carmeuta  Beckwith. 

On  May  7,  1907,  Mayor  McClellan  approved  an  ordinance 
adopted  by  the  Board  of  Aldermen,  "regulating  the  placing  of 
electric  signs  in  the  City  of  New  York  and  providing  that  the 
same  shall  be  licensed." 

The  ordinance  adopted,  a  very  important  one  in  many  re- 
spects, is  worthy  of  being  quoted  in  full,  as  follows : 

Section  i.  Any  electric  letter,  word,  model,  sign,  device  or 
representation  in  the  nature  of  an  advertisement,  announcement 
or  direction  erected  at  right  angles  to  any  building  shall  be 
deemed  to  be  an  electric  sign. 

Section  2.  Electric  signs  may  be  hung  or  attached  at  right 
angles  to  buildings,  and  extend  not  to  exceed  six  ft.  therefrom 
in  said  space,  and  to  be  ten  ft.  in  the  clear  above  the  level  of 
the  sidewalk  in  front  of  such  building,  upon  the  payment  of 
an  annual  license  fee  of  10  cents  for  each  square  foot  of  sign 
space  or  part  of  square  foot  of  such  sign  space,  to  be  collected 
by  the  City  Clerk  of  the  City  of  New  York.  The  square  feet 
of  sign  space  on  one  side  of  an  electric  sign,  however,  shall  be 
deemed  to  be  the  entire  number  of  square  feet  of  sign  space 
for  the  purpose  of  computing  the  license  fee  herein  referred 
to  and  required  to  be  paid.  All  electric  signs  shall  be  con- 
structed entirely  of  metal,  including  the  uprights,  supports  and 
braces  for  the  same,  properly  and  firmly  attached  to  the  building, 
and  shall  be  so  constructed  as  not  to  be  or  become  dangerous. 
Before  any  permit  is  issued  by  the  City  Clerk,  plans  and  state- 
ments of  the  proposed  sign  and  method  of  attachment  to  the 
building  must  be  filed  with  the  Superintendent  of  Buildings 
having  jurisdiction,  as  provided  in  Part  2,  Section  4,  of  the 
Building  Code,  and  his  certificate  of  approval  be  obtained  as  to 
the  sufficiency  of  the  construction  and  method  of  attachment 
to  the  building.  A  certificate  must  also  l>e  obtained  from  the 
Department   of   Water    Supply.    Gas   .niul    Electricity   certifying 


that  the  proposed  electric  wiring  and  electric  appliances  are  in 
conformity  with  the  rules  and  regulations  of  that  Department. 

Section  3.  No  certificate  shall  be  given  by  the  Superintendent 
of  Buildings,  and  no  permit  shall  be  issued  by  the  City  Clerk, 
for  the  erection  of  electric  sign  or  signs  on  any  building  when 
such  building  adjoins  a  building  occupied  exclusively  as  a 
private  residence  unless  the  written  consent  of  the  owner  or 
owners  of  said  private  residence  for  the  erection  of  such  electric 
sign  be  first  obtained. 

Section  4.  No  electric  sign  shall  be  placed,  hung  or  main- 
tained, except  as  in  this  ordinance  provided,  under  a  penalty  of 
ten  dollars  for  each  offense,  and  a  further  penalty  of  ten  dollars 
for  each  day  or  part  of  a  day  the  same  shall  continue. 

Section  5.  All  ordinances  or  parts  of  ordinances  inconsistent 
or  conflicting  with  the  provisions  of  this  ordinance  are  hereby 
repealed. 
Section  6.  This  ordinance  shall  take  eflfect  immediately. 
This  ordinance  has  been  welcomed  by  the  several  lighting 
companies  of  Greater  New  York,  "for  at  last  the  electric  sign 
is  recognized  and  established  in  the  eyes  of  the  law.  For  some 
time  past  signs  have  been  erected  under  the  old  ordinance  which 
allowed  a  projection  of  but  three  feet.  Almost  all  of  the 
signs  in  place  have  overstepped  this  limit.  It  was  necessary. 
for  what  does  three  feet  mean  in  this  connection?  Any  one 
with  half  an  eye  for  distance  can  see  that  not  one  sign  in  a 
hundred  met  these  requirements.  The  companies  have  been 
treading  lightly,  not  knowing  exactly  what  was  proper  and  law 
abiding  practice.  This  ordinance  now  settles  the  matter  in  the 
opinion  of  the  companies  and  they  are  going  ahead  under  its 
provisions. 

"While  at  first  sight  the  new  ordinance  looked  as  though  it 
might  be  objected  to  by  the  central  stations,"  said  Mr.  M.  S. 
Seelman,  Jr.,  of  the  Brooklyn  Edison  Company,  "since  it  has 
been  enacted  we  are  pleased,  inasmuch  as  it  gives  the  electric 
sign  a  legal  standing.  Heretofore  we  have  been  putting  up 
signs  and  taking  chances;  if  the  Bureau  of  Encumbrances  chose 
to  object,  it  could  do  so  and  we  were  helpless.  This  ordinance 
for  the  first  time  gives  the  electric  sign  a  legal  right  to  exist 
up  to  within  six  feet  from  the  building  line,  so  that  signs  con- 
forming to  this  requirement  will  not  be  a  source  of  trouble  in 
any  way.  Of  course,  the  adoption  of  the  ordinance  means  a 
tax  of  between  $1,500  and  $2,000  a  year  to  this  company,  but 
we  are  willing  to  pay  the  sum  to  secure  for  the  electric  sign 
a  sure  standing  in  court. 

"This  company  welcomed  the  act  and  there  would  have  been 
no  trouble  in  connection  with  it  were  it  not  for  the  last  clause 
which  stated  that  the  ordinance  would  go  into  eflfect  immediate- 
ly. The  Police  Department  instantly  notified  our  customers 
that  unless  they  complied  with  the  requirements  of  the  law- 
inside  of  24  hours  they  would  be  fined  $10  a  day.  You  can 
imagine  the  result.  We  were  besieged,  by  telephone,  messen- 
gers and  personal  calls. 

"Mr.  W.  T.  Fairvain,  the  company's  general  inspector,  im- 
mediately communicated  with  the  City  Clerk,  whose  duty  it  is 
to  collect  the  tax  under  the  ordinance,  and  Commissioner  Bing- 
ham, arranging  a  conference  at  which  it  was  decided  that  the 
enforcement  would  be  postponed  until  the  first  of  August.  This 
makes  the  change  possible  for  our  company,  for  we  now  have 
30-odd  days  in  which  to  get  a  list  of  these  signs,  have  them 
measured  and  send  checks  to  each  of  our  consumers  covering 
his   tax. 

"The  method  of  making  application  for  permission  to  hang  a 
sign  has  become  greatly  complicated  by  this  new  act.  To 
begin  with,  an  application  in  triplicate  must  be  signed  by  the 
owner  of  the  building  on  which  the  sign  is  to  be  placed  and  by 
the  tenant  desiring  the  sign ;  the  signatures  must  be  witnessed 
by  a  notary.  This  triplicate  application  is  then  taken  to  the 
Building  Department  with  a  sketch  of  the  method  of  construc- 
tion .and  attachment.  It  is  next  taken  to  the  Department  of 
Water  Supply,  Gas  and  Electricity  to  be  passed  upon  for  the 
proposed  wiring  equipment  of  the  sign.  With  the  approval  of 
these  two  departments  application  is  made  to  the  Cit>-  Clerk 
who  is  the  final  arbiter." 
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Mr.  Seelman  said  in  conclusion :  "Xaturally  this  complexity 
involves  an  interminable  amount  of  work  in  connection  with 
merely  one  feature  of  our  business,  and  therefore  we  are 
making  every  effort  in  Brooklyn  to  simplify  the  process.  How- 
ever, so  far  there  has  been  little  difficulty,  as  we  have  nowhere 
run  counter  to  any  disposition  to  insist  on  technicalities,  and  we 
believe  that  it  is  only  a  matter  of  experience  and  development 
when  these  trying  details  will  be  eliminated." 

In  talking  about  the  new  law,  Mr.  Arthur  Williams,  of  the 
Xew  York  Edison  Company,  said:  "Nowhere  else  in  the  world 
is  there  such  an  effect  as  the  electric  signs  present  in  the 
Borough  of  Manhattan,  on  Broadwaj'  south  of  Forty-Second 
Street  and  on  Forty-Second  Street  itself,  east  and  west  of 
Broadway.  While  this  is  the  largest  center  it  is  only  one  of 
the  many  brilliant  displays.  These  electric  signs  are  the  talk 
of  the  whole  world.  Investigating  committees  of  civic  bodies 
have  been  referred  here,  not  only  from  our  own  country  but 
from  abroad,  and  the  whole  display  is  regarded  as  a  permanent 
exhibition.  It  brings  visitors  to  the  city,  brings  them  out  when 
they  are  here,  and  when  they  are  out,  they  buy.  Anything  that 
increases  trade  brings  prosperity ;  increased  rents  raises  the 
value  of  real  estate ;  this  all  should  mean  increased  taxes,  and 
the  Board  of  .\!dermen  have  acted  wisely  in  passing  the  new  law, 
allowing  the  electric  signs  to  project  six  feet  from  the  face  of 
the  building,  and  at  the  same  time  levying  a  small  tax  to  be 
paid  either  by  the  supplying  company  or  the  consumer.  The 
present  law  limits  the  size  of  the  signs  somewhat  more  than 
many  persons  think  is  proper;  but  while  the  City  Fathers  ap- 
preciate the  desire  of  the  public  they  are  ever  mindful  of  the 
best  interests  of  the  city,  and  we  are  sure  they  do  not  intend 
to  put  any  needless  burden  on  the  people  or  the  public." 

The  United  Electric  Light  &  Power  Company  immediately 
reprinted  the  new  ordinance  in  a  neat  little  folder,  and  dis- 
tributed it  among  its  consumers,  that  they  might  be  advised, 
at  the  same  time  stating  that  the  company  would  pay  the  tax 
on  these  signs,  which  amounts  to  about  $500,  distributed  in 
various  parts  of  the  city. 

Mr.  Fran'k  W.  Smith,  secretary  of  the  company,  said  that  the 
new  ordinance  would  make  a  material  diflFerence  in  its  sign 
business,  as  it  has  put  it  in  a  position  to  comply  with  the  law 
in  furnishing  and  erecting  free  signs.  Said  Mr.  Smith :  "This 
new  ordinance  really  legalizes  what  heretofore  has  been  done  in 
violation  of  the  existing  law,  which  never  met  the  requirements. 
We  shall  go  right  ahead  and  where  the  company  maintains 
and  provides  signs,  necessary  permits  will  be  obtained  and  the 
license  paid.  We  were  very  active  in  our  co-operation  with  the 
City  Departments  in  connection  with  the  new  law  and  arc 
applymg  for  permits  for  all  the  signs  we  now  have  installed. 
A  pamphlet  containing  the  ordinance  is  being  freely  distributed 
among  contractors  and  builders,  that  they  may  also  be  familiar 
with  the  new  requirements." 

The  general  consensus  oi  opinion  is  that  while  this  new  ordi- 
nance makes  it  necessary  to  pay  an  annual  fee  on  the  signs,  it 
really  legalizes  electric  sign  work  and  allows  the  consumer  to 
gret  the  benefit  of  all  of  the  requirements  of  the  law,  which 
heretofore  has  not  been  the  case. 


Publicity:    or,  How  I  Bought  a  5-hp  Motor. 

We  reprint  the  following  amusing  criticism  of  present-day 
publicity  methods  from  our  London  contemporary,  the  Elec- 
trical Review.    The  writer  avers  that  it  is  based  on  facts. 


I  was  in  want  of  a  5-hp  motor  for  driving  a  small  machine, 
and  sent  the  following  inquiry  to  a  large  Americanized  motor 
manufacturing  company :  "Kindly  quote  me,  by  return  post  if 
possible,  for  a  5-hp  shunt-wound  motor,  to  run  at  about  1200 
r.  p.  m.  on  a  200-volt  continuous  current  circuit,  complete  with 
sliding  rails  and  pulley." 

In  reply  to  the  above  I  received  the  following:  "We  are  much 
obliged  by  receipt  of  your  valued  inquiry  for  motors,  and  en- 
close you  herewith  our  Motr^r  Enquiry  Form,  and  on  receipt  of 


this  duly  filled  in  we  shall  be  able  to  quote  you  by  return  of 
post." 

This  form  was  one  of  the  new  publicity  documents,  and  con- 
tained about  125  columns  or  spaces  to  be  filled  in  with  various 
particulars,  and  covered  every  conceivable  detail  that  might 
apply  to  a  motor  of  any  description,  continuous  or  polyphase. 
I  thought  it  best  to  fill  this  form  in,  although  I  could  give  no 
more  information  than  was  contained  in  my  original  inquiry. 

By  return  of  post  I  received  the  following: 

"We  are  duly  in  receipt  of  yours  of  yesterday  enclosing  our 
Motor  Enquiry  Form  filled  in,  which  we  have  handed  over  to 
our  Estimating  Department,  who  will  quote  you  in  due  course. 
As  you  are  in  the  market  for  motors,  we  enclose  you  herewith 
our  pamphlet  on  Motor  Driving,  which  will  show  the  absolutely 
unique  position  we  hold  in  the  motor  world.  There  is  no  branch 
of  this  extensive  industry  which  we  have  not  touched,  and  the 
services  of  our  vast  technical  staff  are  fully  and  freely  at  your 
entire  disposal.     Awaiting  your  further  inquiries,  we  are,  etc." 

After  waiting  two  days,  I  sent  a  post  card  to  remind  the  firm 
that  I  had  not  received  the  quotation  yet,  and  received  the  fol- 
lowing reply: 

"Your  postcard  came  duly  to  hand,  and  we  regret  that,  owing 
to  extreme  pressure  of  business  in  our  Estimating  Department, 
your  inquiry  has  not  yet  reached  its  turn.  We  receive  thousands 
of  inquiries  daily  for  motors,  and  these  must,  of  course,  be  taken 
seriatim.  We  are  now  within  a  few  hundred  of  yours,  and  have 
every  hope  of  reaching  it  to-day.  We  take  the  liberty  of  enclos- 
ing herewith  our  pamphlet  on  Electric  Ventilation.  We  know 
that  99  per  cent  or  more  of  the  offices  in  London  would  be 
equipped  with  our  electric  fans  if  we  had  the  chance  of  per- 
sonally discussing  the  matter  with  the  tenants,  and  if,  after 
perusing  the  enclosed,  you  would  like  a  call  from  us,  we  will 
send  round  one  of  our  salesmen  who  will  go  fully  into  the  mat- 
ter with  you,  and  positively  convince  you  that  it  is  physically  im- 
possible for  you  to  successfully  carry  on  your  business  without 
one  of  our  electric  fans  on  your  desk." 

Then,  after  a  day  or  two,  I  sent  another  postcard,  saying 
"Do  please  let  me  have  that  quotation  by  return."  But  instead 
of  the  estimate  I  got  the  following: 

"We  regret  that  our  quotation  has  not  reached  you,  but  the 
whole  of  our  engineering  staff  have  been  working  night  and 
day  on  it,  and  hope  to  have  it  completed  by  midnight  to-night, 
and  it  shall  be  sent  round  by  special  messenger  in  the  morning. 
We  find  that  we  have  not  yet  heard  from  you  on  the  subject  of 
electric  fans.  We  have  tried  our  best  to  make  the  advantages 
clear  to  you,  and  to  show  you  how  much  more  life  would  be 
worth  living  during  the  hot  weather,  if  your  office  could  be  kept 
cool  and  fresh  by  electric  fans.  If  we  had  the  descriptive  powers 
of  Sir  Walter  Scott  and  the  force  of  Sandow,  we  might  succeed 
in  making  the  thing  stronger,  but  being  simply  salesmen  with 
nothing  but  our  knowledge  of  the  real  beauty  of  fans  to  tired, 
overheated  humanity,  we  can  only  repeat  that  it  is  our  firm 
conviction  that  you  cannot  possibly  be  happy  until  you  get 
them." 

By  the  same  post  I  received  also  an  appeal  from  the  supply 
company,  who  had  evidently  been  told  by  the  motor  company 
that  they  had  had  inquiries  from  me  for  motors,  and  that  in  all 
probability  I  had  a  private  plant.  The  circular  was  to  the  fol- 
lowing effect: 

"Why  make  your  door  a  dump-heap?  Customers  will  not 
push  into  your  office  past  dusty,  greasy  stokers;  and  coal  and 
ash  carts  on  your  curbstone  do  not  look  well.  Let  us  do  the 
shovelling.  Let  us  make  the  noise,  grease,  smells  and  dirt,  miles 
away  from  your  office.  That  is  our  business;  yours  is  to  keep 
clean,  cool  and  quiet.  We  are  experts  in  the  shovelling  business. 
Our  men  like  it.  It  is  second  nature  to  them.  On  receipt  of  the 
enclosed  card,  one  of  our  salesmen  will  be  round  by  motor-car 
in  five  minutes." 

Another  postcard  from  me  to  the  motor  company,  saying 
that  unless  I  got  the  quotation  by  return  I  should  go  else- 
where for  my  motor,  bn  ught  forth  the  following  reply: 

"We  know  hnw  tired  yon  must  be  waiting  for  that  quotation. 
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but  we  can  assure  you  that  when  you  get  it  you  will  be  de- 
lighted. No  motors  are  like  our  motors.  Every  horse-power 
given  by  our  motors  is  worth  at  least  five  horse-power  given  by 
any  one  else's.  What  about  arc  lamps?  Surely  you  want  some 
arc  lamps,  and  we  enclose  herewith  our  bulletin  which  tells  you 
all  about  them.  Electric  light  is  one  of  the  great  discoveries  that 
go  far  towards  making  this  twentieth  century  life  of  ours  bet- 
ter worth  living — fuller  of  refinement,  comfort  and  culture." 

Just  as  I  had  finished  reading  this,  my  clerk  brought  in  a 
traveler's  card.  He  represented  a  motor  maker.  1  don't  usually 
see  travelers,  but  just  as  a  drowning  man  clutches  at  a  straw, 
so  I  grasped  the  chance  of  seeing  this  man. 

"Do  you  make  motors?"  I  asked.  "Well,  then,  can  you  give 
me  a  quotation  for  a  5-hp,  shunt-wound  motor,  200  volts,  1200 
r.  p.  ni.  ?" 

"Oh,  yes,"  he  said.  "I  can  give  you  a  quotation  for  that 
now."  And  in  about  two  minutes  he  had  figured  it  out  from 
his  list,  and  taken  off  the  discount. 

"Xow,  then,  how  soon  can  you  deliver?" 

The  traveler  turned  up  his  stock  list,  and  said,  "\Vc  have  one 
in  stock — could  send  it  off  to-day  if  I  wire  the  works." 

"You  arc  not  an  engineer,  I  suppose,  just  a  traveler,  and 
know  nothing  about  the  technical  details  of  these  motors.  Don't 
know  a  motor  from  a  rheostat.  I  suppose?" 

"Oh,  yes,"  he  said,  smiling,  "  I  am  an  engineer,  and  can  tell 
you  anything  you  like  about  the  motor." 

The  result  was  that  this  representative  took  the  order  with 
him,  telegraphed  for  the  motor,  and  it  was  in  my  place  and 
running  within  two  days. 

I  am  still  receiving  weird  pamphlets  and  bulletins  from  the 
motor  company,  and  I  suppose  their  engineering  staff  are  still 
working  night  and  day  on  that  quotation,  for  I  have  never  re- 
ceived it. 


Commercial  Methods  of  Exploiting  Heating 
Appliances. 

Mr.  T.  K.  Jackson,  general  manager  of  the  Mobile  Electric 
Company,  presented  a  paper  on  Commercial  Day  at  the  Wash- 
ington convention  of  the  National  Electric  Light  Association 
on  "Commercial  Methods  of  Exploiting  Heating  Appliances." 
telling  of  the  work  done  at  Mobile.  The  Mobile  Electric  Com- 
pany begain  in  August,  1906,  a  campaign  for  the  introduction 
of  electric  irons.  This  campaign  was  started  by  extensive  news 
paper  advertising  for  the  first  30  days,  making  a  30-day  free 
trial  offer.  This  was  followed  up  by  house  to  house  canvassers, 
who  left  electric  irons  wherever  possible,  with  the  request  that 
they  be  tried.  The  only  thing  required  from  the  customer 
when  the  iron  was  left  was  a  receipt  which  called  for  the  pay- 
ment of  $4  at  the  end  of  30  days  or  the  return  of  the  iron. 
Conjointly  with  this  the  literature  of  a  well-known  advertising 
company  was  sent  out  very  freely.  Between  August,  1906,  and 
.April  30,  1907,  640  electric  irons  had  been  accepted  and  paid  for. 
.•\t  no  time  was  there  more  than  one  man  engaged  in  this 
work,  and  only  for  a  period  of  30  days  was  his  time  exclusively 
devoted  to  canvassing  for  electric  irons.  This  man,  or  boy, 
rather,  received  $45  per  month.  During  the  time  he  was  putting 
out  irons  he  placed  on  an  average  20  irons  per  day.  Of  these 
irons  805  were  accepted.  The  rest  were  returned,  burnished  up 
and  redelivered.  While  the  percentage  of  irons  accepted 
originally  by  the  consunicis  .it  whose  premises  the  irons  were 
left  averaged  about  80,  the  real  average  of  the  ultimate  users  of 
these  irons  was  higher,  as  in  many  instances  irons  were  returned 
and  subsequently  the  same  people  called  at  the  office  and  pur- 
dialed  new  irons. 

One  laundry  in  the  city,  operated  entirely  by  electricity,  uses 
35  irons  and  electrically  heats  the  rolls  on  the  larger  ma- 
chines. Another  laundry  uses  18  irons.  To  introduce  the  iron 
to  these  laundries  the  company  took  its  chances  on  the  suc- 
cess of  the  installation,  bought  the  irons,  and  did  the  wiring 
subject  to  a  60  days'  trial  and  approval.  In  one  of  these 
laundries  a  rate  of  2.75  cents  per  kw-bour  was  made  and  in  the 


other  3  cents.  These  rates  made  the  cost  of  electric  ironing,  as 
compared  with  heating  the  irons  by  gas,  about  three  times  as 
great  as  the  cost  of  gas,  but  the  owners  of  the  laundries  say  that 
four  of  their  girls  can  turn  out  as  much  work  with  electric 
irons  as  five  could  turn  out  with  the  irons  heated  by  gas  or 
other  methods.  It  therefore  pays  them  to  use  the  electric 
irons.  Aside  from  this,  it  was»found  that  there  were  fewer  gar- 
ments scorched  or  under-ironed  with  electric  irons  than  with 
others.  For  this  class  of  work  a  very  much  higher  grade  of 
solicitor  is  required  than  for  residences.  One  of  the  company's 
show-windows  was  decorated  to  represent  a  high-class  dining 
room.  On  the  dining-room  table  was  placed  an  ironing  board, 
and  inside  a  girl  was  kept  for  a  time  with  a  white  gown,  ironing 
with  an  electric  iron.  A  placard  was  placed  in  the  window  with 
this  statement :  "She  does  not  have  to  wear  her  old  clothes  to 
do  her  ironing." 

The  company's  contract  department  consists  of  three  men,  be- 
sides the  man  at  the  contract  window — one  man  on  power,  one 
man  on  store  illumination  and  signs,  and  one  man  on  residence 
lighting  and  electric  irons.  The  power  department  has  con- 
tracted on  an  average  for  185  horse-power  per  month  since  its 
organization.  The  sign  department  has  increased  flat-rate  sign 
business  $7,200  per  year  since  Jan.  i,  1907.  The  number  of 
contracts  w-ritten  from  Jan.  i,  1907,  to  April  i,  1907,  was  650 
in  the  face  of  an  increase  in  lighting  rates.  The  population  of 
Mobile  is  between  60.000  and  70,000. 

Sizing   Up   the  Territory. 

Mr.  George  Williams,  of  Cincinnati,  in  a  brief  paper  presented 
at  the  Washington  convention  of  the  National  Electric  Light 
Association  gave  some  good  advice,  based  on  extensive  experi- 
ence in  sizing  up  solicitors'  territories  and  preparing  lists  of 
possible  customers  from  which  to  work.  His  suggestions  are 
as  follows : 

The  solicitor's  district  is  ordinarily  found  to  contain  a 
variety  of  prospects  that  call  into  use  nearly  all  standard 
electrical  appliances  and  types  of  lighting.  If  the  population  of 
the  territory  is  exclusively  resident  and  numbers  over  10,000,  the 
district  will  be  of  a  high  character  of  dwellings  and  will  offer 
many  possibilities  of  power  and  electrical  appliances  that  would 
not  find  so  ready  a  sale  in  districts  composed  of  poorer  dwell- 
ings. The  latter  district  will  contain  a  greater  variety  of  pos-* 
sibilities  because  of  the  intermingling  of  stores,  saloons  and 
factories.  While  some  districts  will  unavoidably  produce 
greater  revenue  than  others,  any  district  can  be  cultivated  at  a 
profit  regardless  of  the  character  of  its  population,  class  of 
dwellings,  or  nature  of  the  commerce. 

The  necessity  of  knowing  who  and  what  it  is  desired  to 
sell,  in  advance  of  the  attempt,  is  quite  apparent  in  the  sale  of 
anything  and  especially  true  in  the  sale  of  energy.  The  process 
alone  of  compiling  the  list  of  prospective  customers  will  warrant 
tlie  work  entailed.  The  actual  number  of  possibilities  for  vari- 
ous appliances  and  forms  of  lighting  far  exceeds  the  number 
usually  closed,  and  we  arc  all  inclined  to  underestimate  this  or 
the  increasing  nnmber  caused  by  growth  of  population  and 
growth  of  possibilities  through  education,  so  that  a  frequent 
analysis  of  the  possibilities  is  advantageous,  if  only  used  to  de- 
cide the  plan  of  campaign  or  the  provision  for  supply. 

In  an  undeveloped  district  a  hit-or-miss  method  may  result  in 
success,  but  with  the  progress  of  a  campaign  the  importance 
grows  for  listing  the  possibilities  systematically.  As  no  ex- 
ample exists  of  completely  developed  sales,  the  proportion  of 
sale  to  possibilities  can  not  be  precisely  estimated,  but  there  is 
sufficient  proof  that  geographical  location  or  size  of  city  does 
not  prevent  development  of  sales.  Likewise  in  the  solicitor's 
district  wherever  light  and  power  are  already  applied  by  less- 
convenient  agencies,  or  new  uses  created,  it  is  simply  a  matter 
of  locating  the  prospect  and  conveying  the  information  of  the 
merits  of  the  electrical  method. 

The  rapid  improvement  in  electrical  appliances  has  made  elec- 
tric  energy   an   easy  commodity   to   sell   and   has   mutiplied   thf 
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prospects  for  sale.  The  retailer  now  has  ample  precedent  re- 
garding the  merits  of  electrical  advertising,  and  the  resident  de- 
mands an  illumination  for  comfort  rather  than  bare  necessity 
for  safety. 

A  few  years  ago  the  name  and  address  of  house  occupants 
might  suffice  for  a  list  of  prospects;  now  a  list  of  a  score  of 
items  can  be  recorded  to  one  household  and  all  worked  on  to 
advantage,  because  electricitj'  has  been  applied  with  efficiency 
at  a  more  rapid  rate  than  the  central  station  has  educated  its 
public. 

We  are  apt  also  to  underestimate  the  purchasing  ability  of 
the  prospect.  It  should  be  remembered  that  in  the  majoritj'  of 
instances  the  same  amount  of  money,  or  greater,  is  already  be- 
ing expended  by  the  prospect  for  the  same  object,  while  nearly 
every  difference  is  in  favor  of  electricity. 

If  every  customer  possessed  the  knowledge  of  the  merits  and 
possibilities  of  the  accomplishments  by  electrical  application, 
there  would  be  little  need  of  solicitation  or  advertising;  hence 
the  importance  of  classifying  the  possibilities  and  promoting  the 
intelligence  in  the  most  economical  manner. 

For  canvassing  a  district,  the  form  of  a  directory  listed  in  the 
order  of  streets  and  house  numbers,  allowing  for  indication  of 
equipment  or  possibilities  of  sale,  is  perhaps  the  most  con- 
venient. This  book  is  especially  valuable  to  acquaint  the  solici- 
tor with  the  name  and  equipment;,  avoids  uselessly  questioning 
the  prospect,  and  forearms  him  with  useful  information  before 
interview.  The  book  may  be  maintained  by  checking  with 
office  records,  observance  of  changes  of  residence,  and  routine 
canvass. 

.A.  card  index  or  tabulated  list  of  prospects,  classified  by  the 
nature  of  the  business  or  class  of  articles  for  which  they  are 
desirable  prospects,  is  a  simple  record  for  mailing  lists  or  for 
solicitation  bj-  special  talent. 


Methods    ol    Securing    Residential   Business. 

.\  paper  on  this  subject,  by  Mr.  R.  C.  Hemphill,  Jr.,  of  Ann 
Arbor,  Mich.,  was  among  those  on  the  programme  of  the  Na- 
tional Electric  Light  Association  at  its  Washington  convention, 
June  4  to  7.  The  paper  relates  to  policies  adopted  in  residence 
districts  in  cities  with  a  population  of  from  5000  to  20,000. 
Selecting  from  the  employees  two  or  more  good-looking, 
bright-witted  chaps,  a  canvass  is. started  to  obtain  information 
on  the  following  items  from  each  house :  Number  of  rooms, 
occupant,  owner,  kind  of  service  used,  if  customers,  have  they 
an  iron,  wired  or  piped,  kind  of  fixtures,  remarks  as  regards 
prospects.  From  the  field  book  in  which  these  notes  are  taken 
a  card  index  is  started  in  the  office.  The  line  of  talk  these 
preliminary  canvassers  are  trained  to  give  during  this  canvass 
is  as  follows :  "I  am  the  representative  of  the  electric  company. 
Do  you  have  our  service  ?"  "Xo,  we  use  gas."  "Can  I  not 
interest  you?  A  number  of  your  neighbors  are  using  our  ser- 
vice. Our  rates  have  been  materially  reduced  and  the  manage- 
ment thought  that  this  spring  j-ou  would  be  interested  in  having 
us  explain  its  advantages." 

If  he  finds  the  house  is  connected,  the  talk  runs  something 
like  this :  "I  am  a  representative  of  the  electric  company  and 
called  to  see  if  our  service  is  entirely  satisfactory,  and  if  there 
is  anything  we  can  do  for  you.  The  management  wants  your 
co-operation  in  giving  good  service,  and  if  you  can  suggest  any- 
thing along  that  line  we  will  be  glad  to  hear  of  it." 

It  is  certainly  astonishing  what  a  pleasant  feeling  is  at  once 
established  between  the  company  and  the  consumer,  indirectly 
paying  more  than  the  entire  cost  of  the  canvass. 

We  arc  now  ready  to  begin  work.  A  certain  street  is 
selected  and  the  cards  are  examined.  You  decide  to  send  your 
men  aTtcr  all  dwellings  not  wired.  A  list  is  readily  made  and 
the  replies  brought  in  are  added  to  each  card.  Different  lists  are 
made  up  in  different  districts  of  houses  wired,  but  not  con- 
nected; wired,  but  no  fixtures;  kerosftic-lamp  houses  (a  greater 
proportion  in  each  town   than  most  people   realize)  ;   a  list  of 


houses  using  gas,  and  a  great  list  of  houses  using  combinations 
of  all  systems. 

This  is  the  regular  grind  of  the  soliciting  department  in  the 
residential  districts.  We  have  also  a  scouting  or  special  de- 
partment consisting  of  one  man  who  looks  out  for  new  houses, 
extensive  repairs  being  made  on  houses,  and  inquiries  from  our 
direct-by-mail  advertising.  He  gets  his  ammunition  from  build- 
ing permits,  contractors  and  newspaper  clippings.  The  rest  of 
each  day  he  puts  in,  during  this  time  of  the  year,  on  irons,  and 
a  little  later  on  fan  motors;  in  the  fall,  on  porch  lights,  and  so 
forth.  Small  cards  are  printed  for  him  on  the  addressograph 
and  these  are  arranged  according  to  street  numbers.  He  sorts 
out  those  that  are  supplied  and  goes  out  after  the  others. 

AD\"ERTISI>."G. 

We  carry  on  various  advertising  campaigns,  trying  to  sup- 
plement the  work  of  our  canvassers. 

A  (ni'spafer  Advertising. — We  carry  a  double-column  5-in. 
space  with  each  daily  paper,  changing  the  advertisement  every 
week. 

Direct-by-Mail  Advertising. — We  mail  to  50  per  cent  of  our 
residences  monthly  bulletins.  We  get  good  results  not  only  by 
pleasing  our  present  customers,  but  also  in  getting  others  to 
discussing  various  appliances. 

E.rhibitioii  Room. — We  have  in  connection  with  our  office  a 
large  display  window  and  exhibition  room,  kept  attractive  by 
frequent  changes.  We  endeavor  each  month  to  adopt  a  special 
feature,  as  for  instance,  in  January,  small-cp  and  Hylo  lamps; 
February,  motors;  March,  fixtures;  April,  irons;  May,  cooking 
and  heating  appliances ;  June,'  fans,  and  so  on  during  the  year. 
We  endeavor  to  have  on  exhibition  and  in  operation  every 
article  mentioned  in  our  advertising  or  spoken  of  by  our  can- 
vassers. 

We  endeavor  during  April  of  each  year  to  give  a  week's 
practical  demonstration  of  heating  and  cooking  devices.  In 
conducting  a  demonstration  the  chief  aim  should  be  to  give  it 
tone.  The  class  of  people  you  want  to  attend  is  not  the  class 
that  goes  to  free  exhibitions,  and  the  class  that  goes  to  free 
exhibitions  is  not  the  class  you  want. 

You  first  engage  your  demonstrators.  It  is  better  to  have 
two  and  on  their  arrival  lodge  them  in  the  leading  hotel  and 
have  an  interview  or  local  notice  in  all  the  papers.  Secure  a 
hall  that  will  seat  about  200,  if  possible  connected  with  some 
church  or  society.  Build  a  small  booth  in  the  center  of  the 
room  and  arrange  the  chairs  around  the  booth.  On  the  sides 
of  the  room  have  in  operation  every  device  that  you  can  get 
your  hands  on.  Trim  the  room  and  booth  with  flags,  bunting 
and  flowers. 

First,  great  care  should  be  exercised  in  the  invitation  lists. 
The  invitations  themselves  should  be  in  good  taste,  with  no 
advertising  features  whatever,  but  entirely  complimentarj'  on 
the  part  of  the  electric  company.  Care  should  be  exercised  that 
the  ladies  of  the  same  neighborhood  should  receive  invitations 
for  the  same  afternoon.  Having  two  demonstrators,  two  meet- 
ings can  be  held  each  day,  one  at  two  in  the  afternoon  and  one 
at  eight  in  the  evening.  The  meetings  take  two  hours  or  two 
hours  and  a  half  and  begin  with  a  short  talk  by  one  of  the 
demonstrators  or  by  the  manager  of  the  company.  We  interest 
the  teachers  in  the  manual  training  schools,  and  they  very 
kindly  assign  sets  of  four  girls  for  each  meeting,  who  serve  the 
guests ;  thus  at  each  meeting  four  different  families  become 
interested  in  electric  cooking.  After  the  menu  has  been  served 
the  guests  are  invited  to  inspect  the  various  articles  on  exhi- 
bition around  the  room.  The  manager,  superintendent  and 
solicitors  should  be  in  daily  attendance,  and  one  of  them  re- 
ceives the  guests  while  the  others  should  be  ready  to  answer  all 
sorts  of  questions.  No  effort  should  be  made  to  sell  articles 
on  exhibition.  Eliminate  the  business  feature  as  much  as  pos- 
sible and  make  it  a  purely  and  strictly  complimentary  social 
function. 

This  is  the  outline  of  the  campaign  we  are  carrying  on  for 
new  business.  We  propose  to  spend  3  per  cent  of  our  gross 
income  on  this  department.    We  are  getting  satisfactory  results. 
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Increases  of  gross  incomes  are  from  i8  to  30  per  cent,  and  in 
the  case  of  one  town  of  8000  people,  38  per  cent.  In  every  pros- 
perous American  city  the  electric  business  can  be  increased  25 
per  cent  or  more  by  a  systematic  eflfort;  or,  in  other  words,  the 
electric  business  can  be  doubled  every  four  years. 


Part  of  the   Great   White  Way. 

In  a  recent  issue  we  published  an  illustration  of  the  "Gold 
Seal"  electric  sign,  erected  on  the  roof  of  Engel's  Chop  House 
at  Herald  Square,  New  York,  indicating  a   new  departure  in   sign 


the  maintenance  of  such  service,  and  a  reasonable  profit  to 
stockholders  upon   their  investment. 

The  company's  securities  represent  capital  actually  invested 
in  the  business.  The  company's  rates  are  so  arranged  as,  with 
careful  and  economical  administration,  and  the  maintenance 
of  a  high  and  "even  liberal  standard  of  public  service,  to  permit 
of  the  payment  of  a  reasonable  return  on  this  investment. 

These  rates  differ  in  accordance  with  quantitative  consump- 
tion as  governed  by  minimum  guarantees  on  the  part  of  the 
customer,  and  in  accordance  with  certain  broad  divisions  of 
application,    as    being,    for    instance,    lower    for   power   energy 
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Immense  Electric  Sign  Removed  from  New-  York's  ■'Gr£.\t  White  \V.\y. 


work.  As  several  new  stories  are  to  be  added  to  the  old  building 
the  sign  had  to  be  removed.  Our  picture  was  made  as  the  frame- 
work vras  being  taken  apart,  preparatory  to  storing  it  for  the 
summer.  Some  idea  of  the  size  of  the  sign  may  be  had,  as  the 
15  men  at  work  on  it  appear  as  midgets.  The  group  shows  the 
sign  at  night  and  its  location  on  Herald  Square,  in  the  very 
heart  of  New  York's  "Great  White  Way."  So  many  highly 
effective  signs  have  recently  been  made  by  the  O.  J.  Gude 
Company,  and  put  in  place,  that  to-day  this  one  which  oc- 
casioned so  much  favorable  comment  when  erected,  will  hard- 
ly be  missed. 

A  Public  Service  Corporation's  Statement  as 
to  Business  Methods  and   Public  Policy. 


The  Brooklyn  Edison  Company  has  printed  as  an  adver- 
tisement the  following  statement  of  its  policy  as  relates  to  the 

public :  n       1  1       I. 

The  Edison  Electric  Illuminating  Company  of  Brooklyn  be- 
lieves and  acts  upon  the  theory  that  any  permanently  satis- 
factory business  must  be  built  upon  the  basis  of  mutual  ad- 
vantage, and  that  this  mutual  advantage  consists  in  giving 
the  public  the  best  service  p»->ssible  at  a  price  consistent   with 


than  for  lighting  energy,  but  there  are  no  secret  rates  and  no 
discrimination  as  between  customers  in  the  matter  of  rates, 
all  rates  being  public  and  the  same  rate  being  charged  in  every 
case  for  similar  service  under  similar  conditions. 

These  facts  being  as  stated,  this  company  believes  itself  en- 
titled to  the  good  will  and  confidence  of  the  Brooklyn  public. 


Lettlks  to  the  Editors. 


Motors  tor   Household   Uses. 

To  the  Editors  of  Electrical  If'orld: 

Sirs  : — We  noted  with  interest  the  editorial  suggestion  in  a 
recent  number  of  the  Electric.\l  W'orld  that  it  is  now  time 
to  devise  methods  whereby  one  motor  may  be  used  for  several 
household  purposes.  This  is  intcrc-sting  as  illustrating  one  line 
in  which  electricity  has  not  made  the  advance  that  was  pre- 
dicted in  its  earlier  history.  Sonic  15  years  ago  the  writer  pre- 
pared an  article  discussing  the  generation  and  application  of 
electricity  for  farm  use.  In  this,  attention  was  called  to  the 
fact  that  while  tlie  farmer  had  his  many  horse-propelled 
labor^siving  machines,  electricity  afforded  the  housewife  an 
easily  adaptable  power  for  saving  labor  in  several  directions 
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It  was  conte:ided  that  with  some  Httle  forethought  the 
kitchen,  laundry,  dairy,  sewing-room  and  possibly  a  little  work- 
shop could  be  so  located  or  in  some  respects  combined,  that  a 
comparatively  short  shaft  running  in  graphite  bearings,  driven 
by  a  motor  of  not  to  exceed  one-half  horse-power  could  be  in- 
stalled in  an  inconspicuous  location,  but  from  which  power 
could  be  conveniently  taken  for  the  operation  of  washing  ma- 
chine, ironing  rolls,  meat  chopper,  dish  washer,  bread  kneader, 
sewing  machine,  fan,  pump,  churn,  milk  separater,  butter  work- 
ing table,  etc.  In  the  country  one  room  is  often  used  to  serve 
tw-o  or  three  purposes.  The  kitchen  often  serves  as  laundry, 
and  the  dairy  contains  the  pump,  and  possibly  some  shop  tools, 
and  the  sewnng  room  could  be  located  just  on  the  other  side  of 
the  partition  from  the  kitchen,  so  that  all  the  power-driven 
appliances  could  be  closely  grouped.  It  would  seem  that  with 
some  planning  similar  results  could  be  secured  in  a  city  home. 

The  furnace  and  laundry  being  located  in  the  basement  would 
indicate  the  placing  of  the  mechanical  transmission  in  the  base- 
ment, with  control  of  the  motor  and  appliances  from  both  base- 
ment and  first  floor.  For  this  purpose  magnetic  clutches,  if 
properly  worked  out,  would  be  especially  desirable.  Several 
should  be  provided,  allowing  the  motor  to  operate  on  a  ven- 
tilating fan  without  operating  the  shafting.  From  the  line  of 
shafting  it  would  be  comparatively  easy  to  make  connection  to 
a  couple  of  points  in  the  kitchen  and  one  or  two  in  the  sewing 
room,  if  such  were  located  on  the  first  floor.  If,  however,  the 
sewing  room  and  dressing  rooms  were  on  the  second  or  third 
floor,  it  would  be  a  more  difficult  matter  and  the  use  of  one 
or  two  extra  motors  of  very  small  size  would  doubtless  be 
preferable  to  mechanical  transmission  for  that  distance.  Here 
» again,  if  desired,  combination  could  still  be  effected  to  some 
extent  by  so  designing  the  motors  that  one  end  of  the  shaft 
should  operate  a  fan  with  deflector  and  the  other  end  some 
mechanical  appliance,  both  being  attached  to  the  shaft  by  suit- 
able clutches. 

Each  house  equipped  will  require  different  arrangements  to 
secure  desirable  results.  X'o  standard  outfit  can  be  devised  suit- 
able for  selling  as  an  article  of  supply,  that  will  cover  all  re- 
quirements. A  combined  laundry, and  kitchen  equipment  with 
pump  attachment  would  be  practicable.  The  various  appli- 
ances would  be  attachable  to  a  framework  to  be  bolted  to  the 
side  of  the  room  and  supporting  the  motor  and  mechanical 
transmission.  The  more  cumbersome  appliance  would  be  re- 
movable when  not  in  use. 

Fifteen  years  ago  we  had  expected  these  problems  to  be 
largely  solved  within  four  or  five  years,  and  electricity  to  be- 
come the  household  drudge.  Development,  however,  has  been 
along  ether  lines,  of  which  switchboard  construction  may  be 
mentioned  as  a  conspicuous  example. 

In  the  article  referred  to,  which  was  followed  in  a  short  time 
by  a  series  of  articles  in  the  Electrical  World  by  Mr.  Black 
along  much  the  same  line,  it  was  suggested  that  a  fairly  cheap 
source  of  power  for  generating  the  current  needed  could  be 
secured  through  use  of  farm  animals  shut  into  a  stall  upon  an 
inclined   rolling  floor   which   should  operate  a  small  generator 


with  speed  control.  With  recent  advances  in  the  use  of  gasoline 
and  alcohol  engines  this  appears  a  very  crude  source  of 
power,  but  it  promised  to  be  more  reliable  than  wind  power  or 
water  power  secured  from  country  rivulets. 

It  would  now  seem  that  for  such  locations  a  small  internal 
combustion  alcohol  engine  would  offer  the  most  practical  solu- 
tion. This  would  be  used  to  drive  the  small  main  shaft  direct 
when  needed,  and  through  a  clutch  to  drive  a  very  small  gen- 
erator for  supplying  fans  or  lamps.  It  would  seem  that  we  are 
warranted  in  looking  for  considerable  development  along  this 
line  in  the  near  future.  The  company  that  first  puts  out  a 
compact,  practical  outfit  of  this  kind  at  a  reasonable  price  will 
lay  the  foundation  of  a  large  and  growing  business,  this  field 
so  far  as  we  know  not  being  now  worked  to  any  extent. 

Toledo,  Ohio.  R.  R.  Miller. 


The    Synchronoscope. 

To  the  Editors  of  Electrical  World: 

Sirs  : — In  your  first  issue  of  May,  1907,  you  publish  an  arti- 
cle by  Mr.  D.  H.  Cohen  on  the  "Synchronoscope."  I  would  like 
to  call  your  attention  to  what  seems  to  be  an  error  in  the  die- 
cussion  of  this  instrument  given  by  Mr.  Cohen. 

Referring  to  Fig.  i  of  his  article,  he  states  that  the  rotating 
field  south  pole  on  the  right  will  be  drawn  toward  the  north 
pole   of  the  pulsating  field,   as   indicated  by  the  small   arrow. 


X — 


THE    SYNXHROXOSCOPE. 

Evidently  this  is  incorrect  as  the  two  fields  will  tend  to  be- 
come parallel  with  similar  poles  in  the  same  direction. 

If  the  large  arrow  showing  the  direction  of  the  rotating  field 
be  reversed,  then  the  direction  of  the  impulse  as  shown  by  tht- 
small  arrows  will  be  correct.  In  discussing  the  relation  of 
the  fields,  he  states  further  as  follows  .^ 

"It  is  thus  evident  that  under  all  conditions  the  armature 
will  so  place  itself  that  its  flux  will  coincide  with  that  of  the 
field  south  to  north  pole  at  the  instant  when  the  latter  is  at 
its  maximum  value."  This  is  correct  as  it  stands,  but  taken 
in  connection  writh  Fig.  i  it  may  be  interpreted  to  mean  jus: 
the  opposite  of  its  true  meaning.  The  whole  matter  is  made 
clear  by  stating  that  the  two  fields  tend  to  become  parallel  with 
like  poles  in  the  same  direction 

Ithaca,   N.   Y.  S.   R   Dodds. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


Dynamos,  Motors  and  Transformers. 

Series-Shunt  Motor. — A  description  of  a  compensated  single- 
phase  commutator  motor  of  the  Fcltcn  &  Guilleaume-Lah- 
mcyer  Company.  The  motor  is  a  compensated  series  motor  and 
has  two  sets  of  commutator  brushes.  "It  has  a  primary  stator 
winding  the  magnetic  axle  of  which  coincides  with  the  direc- 
tion of  the  short-circuited  power  brushes.  In  quadrature  with 
these  are  the  excitation  brushes  which  are  connected  in  series 
with  the  stator  winding,  and  simultaneously  in  parallel  with  the 
network  by  means  of  a  shunt  transformer.  The  excitation 
brushes  are,  therefore,  connected  in  a  double  way  to  the  net- 
work  and   for  this   reason   the   new   motor   is   called   a   series- 


shunt  motor  (Doppelschluss  motor)."  The  special  feature  of 
this  motor  is  its  high  starting  torque;  with  double  the  normal 
current  it  dcvelopes  up  to  about  4.5  times  the  normal  torque. — 
Elek.  Kraft.  «.  Bahnen.  May  24. 

Turbo-Alternators. — An  illustrated  description  of  the  pair  cf 
2000-kw,  three-phase  turbo-alternators  for  the  municipal  sta- 
tion of  Sydney. — Lond.  Elec.  Eng'ing,  June  6. 

Hjorth. — An  article,  illustrated  by  diagrams,  giving  histori- 
cal notes  on  Soren  Hjorth,  a  Dane,  who  is  the  original  inven- 
tor of  machines  embodying  the  dynamo-electric  principle  and 
who  in  1851  filed  a  provisional  specification  for  a  machine 
embodying  this  feature. — Lond.  Elec.  Eng'ing.  June  6. 
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Lamps  and  Li>;htint{. 

:\  cru.si  lAimps  I'crsits  Cas  Incandescent  Lamps. — An  article 
stating  that  the  Kulham  Borough  Council  ii  advised  by  its 
electricity  committee  to  adopt  Nern.st  lamps  in  preference  to 
incandescent  gas  lamps  for  those  streets  In  which  electric 
cables  are  already  laid.  Tests  were  made  which  were  at- 
tended to  by  gas  companies'  representatives  with  their  instru- 
ments. The  details  of  the  tests  are  given  in  a  table. — Lond. 
Eire.  Enii'iiig,  June  6. 

Power. 
Develiipment  of  Large  Power  Stations — T.  C.  McBriue. — His 
presidential  address  before  the  Engineers'  Club  of  Philadel- 
phia on  recent  developments  in  large  electric  power  plants  using 
coal  as  fuel  and  supplying  lighting  and  traction  systems.  The 
author  gives  an  outline  of  the  gradual  development  of  large 
high-tension  alternating-current  distribution  systems  with  sub- 
stations, and  the  gradual  rise  in  the  transmission  voltage. 
Storage  batteries  are  rapidly  assuming  an,  important  place  in 
the  organization  of  large  power  plants,  and  it  is  said  that  the 
usefulness  of  the  storage  battery  has  been  much  increased, 
particularly  during  the  last  year,  by  a  great  increase  in  the 
possible  discharge  rate  for  short  periods.  The  author  thinks 
it  likely  that  the  near  future  will  see  the  .storage  battery  ap- 
plied to  alternating-current  plants,  since  for  single-phase  rail- 
ways it  may  be  advisable  to  supply  distant  stations  with  bat- 
teries and  rotaries  which  will  run  inverted  and  also  possibly 
with  automatic  boosters.  The  development  of  large  steam  en- 
gines is  then  traced  and  some  data  arc  given  on  the  design 
of  steam  engines  of  7500  horse-power  at  their  best  efficiency 
which  are  thought  to  represent  the  final  development  in  size  of 
the  steam  engine  for  electrical  power-house  work.  The  great 
progress  made  in  steam  turbines  is  then  described  and  the  de- 
velopment, together  with  the  steam  turbine,  of  the  use  in  the 
United  States  of  the  superheater  and  of  a  special  form  (tf  con- 
denser for  high  vacuum.  The  large  gas  engine  has  not  made 
any  impression  on  strictly  central  station  practice  in  the  United 
States,  but  is  now  making  rapid  progress  in  steel  works,  and 
from  the  advantages  it  has  to  oflfer  to  central  stations  its  ex- 
tensive adoption  by  them  in  the  near  future  seems  assured. 
The  author  makes  a  comparison  between  the  cost  of  installa- 
tion and  the  cost  of  operation  of  a  [fj.ooohp  plant  using  either 
steam  lurliines  or  gas  engines.  The  load  factor  is  assumed  to 
be  60  per  cent.  The  cost  of  installation  per  kilowatt  of  nominal 
rating  of  a  gas  plant  consisting  of  four  4000-hp  gas  engines, 
four  gas  producers  and  four  3000-kw  generators,  with  acces- 
sories, etc.,  is  given  as  $90.98.  The  results  of  the  compari- 
son of  cost  of  operation  are  given  in  the  following  table.  As 
no  charge  is  made  against  the  gas  engine  plant  for  the  cooling 
water,  the  steam  turbine  plant  is  charged  with  only  its  make- 
up  v.- .■ltd 

Cents  per  kw.  Hour. 
Turbine.    Gas  Engine. 

Coal    (leituctd   to  $2.50  basis) 31.^  .166 

Water    i 008 

Labor     064  .043 

Oil    nnil    waste 003  .00- 

.388  .216 

MaiiiletianLc,    boiler    room 017  — 

Maintenance,    turbine    room 007  — 

Gas     engine    and     producer     maintenance     .-issumed 

same   ns   above .024 

Add   2  per   cent   to   cover   cost   o(  drivinff   the    gas- 
engine  :uixiliaries    .005 

.412  .245 

The  author  then  figures  that  even  looked  at  in  its  most 
disadvantageous  light  the  gas-engine  plant  in  capitalized  sav- 
ing in  oiicrating  expenses  has  a  very  considerable  advantage 
over  the  steam  plant  in  first  cost  (n  the  discussion,  C.  E. 
T-ucke  thought  that  the  figures  of  cost  for  the  first  installation 
of  ihe  gas-engine  plant  and  for  its  iperation  given  in  the 
paper  are  far  too  low,  and  that  each  cost  should  be  increased 
by  f,o  per  cent.  He  thinks  the  question  whether  it  is  advisable 
to  use  the  gas  engine  instead  of  the  steam  engine  depends  on 
local  conditions  and  especially  on  two  factors,  the  cost  of  coal 
per  ton  and  the  load  factor.  When  coal  is  expensive  and  the 
load  friclor  is  high,  it  will  be  advisable  to  use  gas  engines,  and 


they  will  earn  good  dividends  on  the  increased  first  cost  over 
a  steam   station.     H.   P.   Childs  gave  some   facts  on  the  very 
successful  operation  of  gas-engine  driven  alternators  in  paral- 
lel,  with    frequencies  of  25   and  60.     One  of   the   independent 
operating  companies  at  Hazleton,  Pa.,  has  a  culm  pile  consist- 
ing oi-  about  2,000,000  tons  that  has  been  stored  up  for  a  great 
many  years.     It  does   not  pay  them   to   ship  this  coal,   so   re- 
cently a  plant  has  been  installed  to  generate  electricity  directly 
at  the  mines.     While  this  is  merely  a  beginning,  the  expectation 
is  to  put  in  a  large  plant,  and  from  careful  engineering  figures, 
the  investment  will  pay  handsome  dividends.     There  is  a  large 
■  market  for  energy  within  30  miles  of  Hazleton,  and  w-hile  there 
is  no  market  for  the  culm,  the  culm  is  being  charged  to  the 
plant  at  50  cents  per  ton,  so  it  enables  the  mining  property  to 
realize  on  what  was  heretofore  practically  a  waste  product  and 
also  to  make  money  on  the  electric  plant.     C.  Hering  referred 
to  the   freight  charges   for  coal  on  railroads.     If  it  is  a   fact 
that  the  cost  of  transportation  of  coal  is  about  two-thirds  of 
the  whole  cost  to  the  consumer,  then  the  efficiency  of  this  kind 
of  transmission  is  33%  per  cent,  which  is  poor  compared  with 
the  efficiency  of  electric  transmission   from  a  power  plant  lo- 
cated at  the  mines  to  distant  cities.     Moreover,  the  cost  of  the 
railroad  with  all  its  equipment  is  much  greater  than  the  cost 
of  the  electric  plant  to  transport  all  of  that  energy  in  the  form 
of  electrical  energy  rather  than  to  transport  the  coal  on  freight 
cars.     In  other  words,  the  carrying  of  coal  on  freight  cars  is 
certainly   a   verj'   poor   and   antiquated   system    at   the    present 
day,  and  it  is  surprising  that  it  has  continued  to  exist  so  long. 
Concerning   the   Thury   direct-current   high-tension   system,   he 
thinks  that  its  chief  sphere  is  in  connection  with  a  river  that 
has  a  series  of  cataracts  some  distance  apart.     A  central  sta- . 
tion  can  then  be  erected  on  each  large  fall,  and  all  connected 
in  series  together.     E.   G.   Perrot  brought  up  the  question  of 
electric  power  transmission  from  a  power  plant  located  in  the 
Pennsylvania    mining    district,    say,    at    Hazleton    or    Wilkes- 
Barre.     Heat   is   needed   in    w-inter   time   and   the   question    is 
whether  the  cost  of  heating  houses  by  electricity  generated  at 
the  mines  would  be  any  more  than  if  the  heat  were  generated 
in  stoves  or  heaters.    H.  K.  Myers  replied  that  "'figuring  on  the 
cost  of  fuel  for  gas  producers  with  the  idea  o*  getting  down 
to  about  I  lb.  per  kw-hour  would  mean  2000  kw-hours  from  a 
net  ton  of  coal ;  based  on  a  10  per  cent  loss  with  the  transmis- 
sion line  would  mean  a  charge  of  $2  per  ton  to  get  that  fuel 
to  its  destination  based  on  energy  at  i  cent  per  kw-hour,  while 
coal  is  now  being  shipped  to  Philadelphia  at  a  much  less  price. 
Energy   is   produced    in    Philadelphia,   after   paying    freight   on 
coal,  cheaper  than  it  would  be  if  it  were  transported  over  trans- 
mission lines  from  the  mining  centers."    J.  Christie  stated  that 
the  records  of  cost  of  electric  energy  at  the  Pencoyd  and  Am- 
bridge    plants    of    the    .\merican    Bridge    Company   show    six- 
tcnths  of  a  cent  per  kw-hour.     The  fuel  cost  is  less  at  Am- 
bridge  than  at  Pencoyd.  but  other  expenses  are  greater,  and  the 
totals  average  alike  at  both  places.     This  cost  is  made  up  of 
prices   paid    for   all    material   and   labor,   etc.,   and   to   these   is 
added  10  per  cent  per  annum  of  the  entire  cost  of  the  generat- 
ing plant  and  the  distributing  lines,  but  it  does  not  include  the 
losses   in  the  lines :  that  is,  it  is  the  cost  of  energy-  delivered 
at  the  switchboard.     When  to  this  cost  is  added  the  pro  rata  of 
all   the   general   distribution   charges   of  the   works,   the   entire 
cost  of  energy  is  very  close  to  nine-tenths  of  a  cent  per  kw- 
hour.    These  figures  represent  the  costs  for  direct-current  elec- 
tric stations  of  not  less  than  1000  kilowatts.    In  his  reply,  T.  C. 
McBride  said  that  his  estimate  of  first  cost  h  based  on  actual 
selling  prices  of  manufacturers.     If  Prof.  Lucke  thinks  that  the 
plant  would  cost  twice  as  much,  his  estimate  is  probably  based 
on   the   consideration   of   smaller   sized   units    than    have   been 
selected  in  the  example  given. — Proc.  Engineers'  Club  of  Phila.. 
April. 

Power  Plant  in  Colorado. — P.  .\ffolter. — .-Xn  illustrated  de- 
scription of  the  new  power  station  of  the  Northern  Colorado 
Power  Company.  It  will  be  steam  driven,  coal  being  obtained 
from  two  mines  near  the  plant.     The  first  steam-turlw-gcncra- 
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tor  installation  consists  of  two  2000-kw  units,  to  supply  power 
for  about  15  towns  in  northern  Colorado,  which  are  to  be 
served  by  the  company.  The  generators  are  six-pole,  three- 
phase,  60-cycle  machines,  delta-connected.  They  are  rated  at 
2000  kilowatts  at  13,200  volts  and  1200  r.  p.  m.  and  guaranteed 
to  carry  50  per  cent  overload  continuously  without  injury. 
Two  1000  kilowatt  units  of  the  same  general  type  as  the  2000 
kilowatts  units  are  later  to  be  installed  to  care  for  the  electri- 
fication of  the  Colorado  &  Southern  Railway.  The  generators 
will  be  looo-kw,  11,000-volt,  25-cycle,  one-phase  machines.  The 
power  will  be  distributed  by  two  high-tension  plants  at  "a  volt- 
age of  13,200  and  44,000  respectively  and  by  several  2400-volt 
lines.  There  will  be  seven  sub-stations. — Jour,  of  Eng'ing. 
University  of  Colorado,  No.  3,   1906-7. 

Power  Station. — An  illustrated  description  of  the  new  power 
station  of  the  Great  Eastern  RaiKvay  Company  at  Stratford 
for  the  supply  of  their  local  power  and  lighting  requirements. 
The  station  is  a  good  example  of  modern  cheap  construction. 
Steam  turbines  are  used. — Lond.  Elec.  Eng'ing,  June  6. 

Charging  Apparatus. — G.  Meyer. — The  first  part  of  an  illus- 
trated description  of  new  electrically-operated  charging  ap- 
paratus for  blast  furnaces.^fi/^A'.  Kraft,  u.  Bahnen,  May  14 
and  24. 

fnternal  Coinhustinn  Motors. — Bochet. — A  paper  read  be- 
fore the  Society  of  Electricians  in  Paris  on  the  various  types 
and  the  advantages  of  internal  combustion  motors. — L'Ind. 
Elec,  May  10. 

Traction. 

One-Phase  Raikvays. — F.  E.  Wynne. — A  general  discussion 
of  one-phase  traction  discussing  the  subject  under  the  fol- 
lowing heads:  The  electric  motor,  control,  collector,  trolley 
line,  transformer  stations,  transmission  lines  and  power  sta- 
tion. The  relative  advantages  and  disadvantages  of  the  one- 
phase  system  in  comparison  with  the  ordinary  direct-current 
system  and  in  comparison  with  the  three-phase  railway  sys- 
tem are  then  summed  up  and  it  is  thought  that  the  one-phase 
system  is  not  adapted  to  all  branches  of  traction  work.  For 
instance,  in  cities  the  trolley  voltage  would  probably  be  limited 
to  a  value  that  would  preclude  the  use  of  one-phase  apparatus. 
Again,  it  is  evidently  not  suited  to  mine  haulage  in  general, 
where  space  is  limited  and  the  necessary  high-voltage  trolley 
would  be  within  easy  reach  of  the  workman.  Also,  certain  short 
interurban  roads  may  show  an  advantage  in  favor  of  the  550 
to  650  volts  direct-current  system.  However,  the  one-phase 
system  is  especially  suited  to  general  interurban  work  for 
moderate  and  long  distances,  chiefly  because  of  the  reduction 
in  the  number  and  cost  of  sub-stations  and  low-tension  distri- 
bution system,  and  because  of  the  absence  of  constant  sub- 
station attendance.  It  is  also  well  adapted  to  heavy  service, 
frequent  or  infrequent,  such  as  the  electrification  of  an  existing 
suburban  steam  service,  branch  lines  of  steam  roads,  through 
steam  lines  and  mountain  grades.  On  lines  with  numerous 
heavy  grades  recuperation  of  energy  is  of  importance.  Final- 
'\    some  illustrated  notes  are  given  on  one-phase  locomotives. 

Proc.  Engineers'  Club  of  Phila.,  April. 

Installations,  Systems  and  Appliances. 

.Shunt  Rcsislancrs  for  .Sfrrd  l\r^uhilion  ,<f  Motors.—].  W.\r.- 
NER. — The  lefthand  diagram  of  l'"ig.  i  shows  the  usual  arrange- 
ment of  a  shunt  motor  for  variable  speed.  It  is  usual  to  inter- 
lock the  levers  of  the  starting  and  of  the  regulating  resistances 
in  such  a  way  that  when  stopping  the  motor  the  lever  of  the 
regulating  resistance  is  brought  back  to  its  original  position, 
so  that  when  the  motor  is  started  again  it  is  started  with  a 
strong  field.  For  motors  with  high  voltage  and  small  output 
the  regulating  resistance  becomes  quite  cumbersome  with  this 
method.  For  instance,  in  case  of  a  440-volt  motor  with  a  field 
resistance  i^  =  520  ohms,  corresponding  to  a  shunt  curve  it  =: 
o.8,s  amperes,  a  regulating  resistance  may  be  desired  for  regu- 
lating I,  from  0.85  to  0.13  amperes.  The  required  resistance 
would  be  2880  ohms.  Although  only  a  weak  current  flows 
through  this  resistance,  its  mechanical  construction  will  make 
it  rather  cumbersome  and  expensive.  The  present  author  shows 
an    arrangement    well    known    from    the    pntenlionuter    metliotl 


can  be  used  here  to  advantage;  this  arrangement  is  shown:  in 
the  righthand  diagram  of  the  illustration.  The  regulating  re- 
sistance R  is  connected  across  the  total  supply  voltage  and  the 
field  circuit  5"  is  connected  in  parallel  with  only  a  part  a  of  the 
regulating    resistance   A'.      The    author    shows    that   under   this 
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condition  the  currcn  which  flows  through  the  p;irt  ii  of  the 
regulating  resistance  R  is  approximately  constant.  If  in  the  nu- 
merical example  mentioned  before  R  is  made  only  two-thirds 
of  the  resistance  which  would  be  required  with  the  other  arange- 
ment  or  about  T/OO  ohms,  then  the  maximum  shunt  current  i 
becomes  i.ii  ampere  or  30  per  cent  more  than  t.  Further,  ii, 
which  is  constant,  is  0.26.  The  maximum  speed  i  is  0.39  am- 
pere or  about  three  times  the  minimum  current  with  the  for- 
mer connections.  The  method  proposed  by  the  author  involves 
therefore  a  diminution  of  efficiency,  but  in  most  cases  this  is 
of  small  importance  compared  with  the  saving  in  the  con- 
struction of  the  regulator. — Elek.  Zcit.,  May  30. 

Protection  of  Compound-Wound  Generators  in  Parallel. — 
G.  H.  B.  Bernard. — An  article  in  which  the  author  discusses 
the  protection  of  compound-wound  generators  when  operated 
in  parallel  and  in  which  he  points  out  the  ineffectiveness  of 
some  of  the  elaborate  arrangements  sometimes  used.  The  re- 
sults of  his  discussion  are  summed  up  as  follows ;  A  set  of 
compound-wound  generator.s  working  in  parallel  and  feeding 
to  common  bus-bars  will  be  adequately  protected  if  the  series 
coil  resistance  between  the  equalizer  and  the  bus-bar  is  so  pro- 
portioned that  the  full-load  voltage  drop  is  the  same  for  each 
coil,  and  the  other  side  of  each  armature  is  protected  by  an 
automatic  overload  and  reverse-current  circuit  breaker,  which 
will  open  (i)  instantly  when  the  reverse  current  reaches  a  pre- 
determined value,  usually  10  per  cent  to  20  per  cent  of  full-load 
current,  and  (2')  after  an  interval  of  from  one  to  five  seconds 
(according  to  the  overload  rating  of  the  generator),  when  the 
forward  current  reaches  a  value  equal  to  about  four  times  the 
full  load.  The  ends  of  the  series  coil  may  with  advantage  be 
connected  through  a  double-pole  switch  to  the  equalizer  and 
bus-bar.  There  is  then  no  chance  of  the  generator  being  paral- 
leled in  with  the  equalizing  switch  open.  Finally,  it  is  entirely 
unnecessary  to  connect  an  automatic  cut-out  between  the  .series 
coil  and  the  bus-bar. — Lond.  Elec.  Eng'ing.  June  6. 

Hose  Resistors. — An  account  of  a  system  of  electric  resistors 
recently  patented  by  R  von  Brockdorflf.  Electric  resistors  for 
converting  large  quantities  of  energy  into  heat  are  employed 
as  load-resistors  for  portable  work  and  in  laboratories,  and  also 
for  starting  large  molors  in  the  working  of  electric  railways 
and  central  stations,  and  for  many  other  purposes.  Tubular 
resistors  cooled  with  water  comprising  a  metallic  core  sur- 
rounded by  wires  or  conductors  suitably  insulated  have  been 
used  in  the  past.  The  author  proposes  the  use  of  metallic  hose_ 
instead  of  such  tubes,  since  metallic  hoses  possess  much  greater 
reistance  than  tubes  of  th<  same  material,  length  and  weight. 
Thus,  for  example,  the  resistance  of  a  steel  hose  of  8  nun  in 
ternal  diameter  and  1 30  grammes  weight  per  lineal  meter  is 
33.8  times  that  of  a  sleel  lube  of  the  same  length  and  weight. 
The  carrying  capacity  depends  primarily  upon  the  quantify  of 
water  flowing  through.  With  a  flow  of  some  10  liters  pi-r 
minute  a  steel  hos<  of  8  mm  internal  diameter  an<l  1  meter 
length  may  be  loaded  without  danger  with  400  amperes  at  125 
volts.  This  property  of  metallic  hose  enables  extremely  com- 
pact   resistors   to  be   cnnslvMiled.      My    tlie   employment    of   lii'-o 
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of  large  internal  diainetcr  and  correspondingly  increased  sur- 
face and  large  cross-section,  or  in  the  event  of  connection  in 
parallel  of  such  resistor  hose-section,  quantities  of  electric  en- 
ergy with  very  great  strengths  of  current  can  be  converted  into 
heat  by  the  use  of  long  hose,  or  with  series  connection  of  the 
hose-sections,  such  as  with  high  tensions.  In  the  case  of  very 
large  permanent  loads  the  water,  if  it  should  have  to  run 
through  the  entire  length  of  the  hose,  would  be  unduly  heated. 
In  such  cases  the  hose  may  be  sub-divided,  so  that  the  various 
parts  receive  a  separate  supply  of  w-ater,  while  they  may  be 
electrically  connected  in  any  desired  manner.  Some  illustra- , 
tions  of  such  resistors  arc  given. — Lond.  Elec.  Eitg'ing,  May  30. 

Fans. — An  article  giving  particulars  on  the  agreement  ar- 
rived at  between  the  Paris  Municipal  Council  and  the  Electric- 
ity Supply  Companies  in  Paris,  under  which  their  concessions 
are  extended  to  194c.  At  this  date,  all  the  buildings,  mains,  ma- 
chinery and  plant  will  become  the  property  of  the  municipality 
without  payment.  The  companies  must  pay  the  city  initially  a 
minimum  of  $600,000  a  year  as  royalty;  and  this  sum  may  be 
increased  considerably,  in  accordance  with  a  sliding  scale,  if 
the  new  company,  which  takes  over  the  companies'  concessions 
from  1914  to  1940,  makes  more  than  6  per  cent  dividend.  There 
are  other  stringent  conditions,  one  of  which  refers  to  the  con- 
ataiicy  of  e.  m.  f.  and  frequency.  Penalties  may  be  enforced  if 
the  e.  m.  f.  varies  more  than  3  per  cent  above  or  below  no 
volts,  or  if  the  e.  m.  f  at  any  particular  point  of  the  network 
rises  or  falls  more  than  lyi  per  cent  The  same  limits  of  varia- 
tion of  frequency  are  imposed. — Lond.  Elec.  Eitg'ing,  June  6. 

Electric  Equipment  of  IVorkhouse. — An  illustrated  article  on 
the  electric  equipment  of  the  Brownlow  Hill  Workhouse  in 
Liverpool  which  has  an  inmate  population  of  about  4000,  apart 
from  the  officers  and  nurses.  The  results  of  working  point  to 
a  considerable  saving  in  costs  over  the  former  arrangements,  in 
which  the  laundry  machinery  was  driven  by  steam  engines  and 
the  lighting  was  by  gas. — Lond.  Elec.  Ending,  June  6. 

Central  Station  Running. — E.  V.  Shaw. — Some  practical 
notes  on  the  attention  to  be  paid  to  special  matters  in  the  boiler 
house,  engine  room  and  switchboard. — Lond.  Elec.  Eng'ing, 
June  6. 

Great  Britain. — The  annual  statistical  list  of  electricity  supply 
stations  of  the  United  Kingdom.  Statistical  data  are  given  on 
428  stations,  their  equipment,  etc. — Supplement  to  Lond.  Elec. 
Rt'V..  June  7. 

Wire,  Wiring  and  Conduits. 

l-irepruof  Cables. — An  article  on  some  tests  of  fireproof  elec- 
tric cables  made  by  a  British  company.  The  cable  is  made  up 
of  the  ordinary  conductor  insulated  with  a  thick  lap  of  pure 
Para  rubber  and  vulcanized  rubber,  and  taped.  This  is  sur- 
rounded with  several  layers  of  manila  paper  with  a  solution  to 
render  it  non-inflammable.  Over  this  is  a  strong,  flexible  woven 
l>raiding  of  small  steel  wires,  which  in  its  turn  is  covered  with 
more  of  the  manila  paper,  the  whole  being  finished  with  braid- 
ing of  jute,  also  impregnated  to  render  it  non-inflammable.  It 
is.  stated  that  the  tests  were  quite  successful  and  that  the 
makers'  claim  proved  true  that  the  cable  is  amply  able  to  hold 
the  first  flash  and  prevent  ignition  of  the  melted  rubber.  Even 
when  red  hot  at  one  point,  no  flame  was  present  nor  did  any 
of  the  incandescent  portions  tend  to  fall  away  from  it. — Lond. 
Eng'ing,  June  7. 

Slide  Rule.—K.  D.  Knight. — An  article  describing  some  of 
the  uses  to  which  the  ordinary  pocket  slide  rule  may  be  put  in 
solving  the  following  electrical  engineering  problems:  Given 
the  size  number  of  the  wire;  to  find  its  resistance  per  thousand 
feet ;  to  find  tlie  resistance  per  foot  when  the  diameter  of  the 
wire  is  known  in  mils;  to  find  the  area  in  circular  mils  of  a 
given  number  of  wire;  to  find  the  weight  per  thousand  feet 
having  been  given  the  B.  and  S.  size  mimber;  to  find  the  size  of 
wire  for  a  given  drop  due  to  resistance;  to  find  the  capacity 
of  copper  wire  in  amperes  for  open  wiring  as  approved  by  the 
national  Board  of  Fire  Underwriters;  to  calculate  the  resistance 
)f  copper  with  the  change  of  temperature. — Jour,  of  Eng'ing. 
Unlv.-rsilv   ,.f  rol,iv:i,l,..    \,.     )     inrvi,-- 


Units,  Measurements  and  Instruments. 
Measuring  the  Slip  of  Induction  Motors. — H.  Schultze. — An 
article  contributed  from  the  German  Reichsanstalt  on  a  new 
stroboscopic  method  for  measuring  the  slip  in  induction  motors. 
It  is  based  on  the  phenomenon  of  electrically-excited  capillary 
waves  on  dielectric  liquids.    The  arrang.ement  is  shown  in  Fig. 
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FIG.     2. MEASUREMENT     OF     SUP. 

2.  A  cylindrical  glass  vessel  G  of  about  20  cm  diameter  and 
about  10  cm  height  contains  two  electrodes,  one  electrode  B  of 
tinfoil,  which  is  pressed  by  means  of  glass  clamp  C  against  the 
wall  of  the  vessel  and  the  wire  electrode  A  of  platinum  which 
touches  the  surface  of  the  water  just  at  the  center.  If  the  two 
electrodes  are  connected  to  the  terminals  of  a  source  of  alter- 
nating current,  there  begins  to  start  from  the  wire  electrode  a 
system  of  propagating  ring-formed  surface  waves,  of  the  double 
frequency  of  the  alternating  current.  According  to  the  laws  of 
stroboscopic  methods  these  waves  appear  to  be  at  rest  if  the 
surface  of  the  liquid  is  lighted  with  a  light  of  the  same  fre- 
quency as  the  waves.  To  apply  these  capillary  waves  to  a 
measurement  of  the  slip  of  an  induction  motor,  a  stroboscopic 
disk  is  placed  on  the  rotor  of  the  motor.  This  disk  has  as  many 
slits  as  the  motor  has  poles.  A  parallel  bundle  of.  light  rays 
passes  through  the  slits,  coming  from  the  Nemst  lamp  N 
through  the  lens  L  and  projecting  the  capillary  waves  of  the 
water  surface  on  a  white  porcelain  disk  on  the  bottom  of  the 
vessel.  If  the  rotor  would  run  synchronously  with  the  revolv- 
ing field  which  is  produced  by  the  alternating  current,  the 
bundle  of  light  rays  which  fall  on  the  water  surface  would 
have  double  the  frequency  of  the  alternating  current.  Under 
this  supposition  the  system  of  annular  capillary  waves  would 
appear  to  be  at  rest  if  the  two  electrodes  a  and  b  were  con- 
nected to  the  same  alternating  current  supply.  Since,  however, 
the  rotoi"  lags  behind  the  revolving  field  on  account  of  the  slip, 
the  system  of  waves  seems  to  be  propagated  from  the  electrode 
A.  If  u  dark  rings  pass  per  second  a  certain  sharp  mark  on 
the  porcelain  disk  and  if  n  is  the  frequency  of  the  alternating 
current  which  drives  the  motor,  the  slip  in  per  cent  is  looii 
divided  by  2n ;  if  n  equal  50,  as  is  often  the  case  in  practice, 
slips  up  to  4  per  cent  can  be  easily  measured,  four  dark  rings 
then  passing  the  mark  per  second.  A  slight  modification  of  the 
method  enables  one  to  measure  slips  up  to  8  per  cent  for  a  fre- 
quency of  so.  This  is  due  to  a  special  phenomenon  in  the  produc- 
tion of  the  capillary  waves  due  to  the  fact  that  at  the  boundary 
of  two  dielectrics  of  different  dielectric  constants  (like  air  i. 
water  80)  the  dielectric  with  the  higher  dielectric  constant  tends 
to  attract  as  many  electrostatic  lines  of  force  as  possible.  For 
this  reason  tht  water  is  slightly  raised  at  the  wire  electrode 
during  the  positive  as  well  as  during  the  negative  phase  of  the 
alternating  current,  .\fter  having  been  raised,  it  drops  and 
produces  the  waves.  At  the  large  ring-formed  electrode  no 
waves  of  conceivable  amplitude  are  produced  on  account  of  the 
low  density  of  the  lines  of  force.  If  the  capillary  waves  arc 
produced  on  the  surface  of  petroleum,  the  positive  and  negative 
half  waves  act  with  about  equal  force  on  the  dielectric.  But 
this  is  not  the  case  with  other  dielectrics.  like  water  and  tur- 
pentine. At  the  surface  of  pure  distilled  water,  the  water  is 
raised  to  a  higher  level  during  the  negative  half  wave  than  dur- 
ing the  positive  one.  With  turpentine  the  reverse  is  the  case. 
The  result  is  that  two  succeeding  capillary  waves  have  ver>- 
different  amplitudes.  If  the  surface  of  the  liquid  is  instan- 
taneously lighted  after  every  i  11'*  second  (n  being  the  fre- 
quency of  the  alternating  currents  this  difference  in  the  ampli- 
tudes of  the  two  waves  is  strongly  marked.     If  the  surface  is 
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.not  lighted  for  an  instant  only,  but  somewhat  longer  so  that  in 
every  i/n^  second  the  surface  is  lighted  for  about  ^2""'  sec- 
ond and  not  lighted  for  the  same  period,  then  a  special  stro- 
boscopic  phenomenon  is  observed.  Only  the  waves  of  large 
amplitude  are  seen.  The  appearance  is  as  though  there  were 
a  system  of  waves  of  equal  amplitude  with  double  the  former 
wave  length,  that  is,  a  system  of  waves  of  the  frequency  of  the 
alternating  current.  To  use  this  system  of  waves  for  a  slip 
measurement  the  rotor  of  the  induction  motor  is  supplied  with 
a  stroboscopic  disk  with  half  as  many  slits  as  the  motor  has 
poles  and  the  w-idth  of  each  slit  is  chosen  so  as  to  fulfill  the 
above  condition.  If  now  a  rings  pass  the  mark  on  the  porce- 
lain disk  and  if  n  is  the  frequency  of  the  alternating  current 
the  slip  in  per  cent  is  100  a  divided  by  n.  For  instance,  if  four 
dark  rings  pass  the  mark  per  second  and  if  the  frequency  is  50, 
the  slip  is  8  per  cent.  The  waves  are  strongly  marked  as  may 
be    seen    from    Fig.    3.      Distilled    water    as    dielectric    is    most 


alternations  of  the  supply  circuit  divided  by  the  number  of 
poles,  it  is  necessary  to  provide  some  means  by  which  the  A 
shaft  may  revolve  at  a  synchronous  speed  under  different  cir- 
cumstances. For  this  purpose,  use  is  made  of  the  nest  of  seven 
gears,  denoted  by  G  in  the  figure.  The  gear  wheels  have  a 
number  of  teeth  in  the  ratiop  of  2  :  4  :  6  :  8  :  10  :  12  :  14,  be- 
ginning on  the  right  in  the  figure;  that  is,  in  the  ratio  of  the 
number  of  poles  on  the  more  usual  machines  tested.  The  pin- 
ion on  the  synchronous  motor  shaft  is  the  same  size  as  the  gear 
for  the  four-pole  motor,  and  the  figure  shows  the  synchronous 
motor  pinion  on  this  gear,  but  the  synchronous  motor  may  be 
shifted  on  the  base  of  the  machine  and  fastened  down  by  pins, 
so  as  to  run  with  any  gear  of  the  set.  Thus  for  a  two-pole 
motor  it  would  be  geared  to  the  smallest  wheel,  and  for  a  14- 
pole  to  the  largest  wheel  of  the  set.  Between  the  A  and  B 
shafts  there  is  the  differential  gear,  which  is  the  essential  part  of 
the  device.  The  differential  gear  consists  of  two  opposing  bevel 
gear  wheels,  D  D,  Fig.  5,  lidding  between  them  two  bevelled 


FIG.    3. — W.WES. 

suitable  for  voltages  between  200  and  4000,  the  most  advan- 
tageous voltage  being  500.  If  the  voltage  under  test  is  higher 
it  is  easy  to  produce  this  favorable  voltage  of  500  betw'een  the 
electrodes  of  the  vessel  by  connecting  a  large  resistance  in 
series  with  the  vessel  which  has  itself  a  resistance  of  1,500,000 
ohms.  An  adjustable  water  resistor  in  U-form  is  recommended. 
For  turpentine  oil  the  most  favorable  voltage  is  between  5000 
and  8000.  For  higher  voltages  a  resistor  of  turpentine  oil  hav- 
ing a  variable  resistance  should  be  used. — Elek.  Zeit.,  May  30. 

Slip  Indicator. — A.  S.  Dennison. — An  illustrated  descrip- 
tion of  a  slip  indicator  used  by  the  General  Electric  Company 
for  taking  the  slip  of  induction  motors  with  not  more  than  14 
poles.     (See  our  issue  for  June   10.   ico;.   p.   1076.)     The  slip 
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SLIP   INDICATOR. 


machine  shown  in  Fig.  4  provides  a  synchronous  shaft  and  a 
non-.synchronous  shaft,  with  a  mechanical  means  for  determin- 
ing the  difference  between  their  speeds.  The  synchronous  shaft 
is  called  the  A  shaft,  and  the  non-synchronous  shaft  the  B 
shaft.  In  preparing  to  take  slip  on  a  machine  under  test,  the 
slip  indicator  is  set  up  on  a  small  adjustable  stand,  so  that  its 
shaft  may  be  in  line  with  that  of  the  motor  being  tested.  The 
plugs  in  the  ends  of  the  two  shafts  are  connected  by  means  of  a 
flexible  leather  coupling  known  as  a  "split  tip,"  which  has  a 
notched  brass  socket  at  each  end  to  fit  the  plugs.  The  binding 
posts,  P,  are  then  connected,  through  a  switch,  across  one 
phase  cJf  the  supply  circuit,  on  the  secondary  side  of  the  trans- 
former used  for  stepping  down  the  line  voltage  for  the  volt- 
meter. Now  the  motor  on  the  slip  indicator  is  a  four-pole 
machine,  while  the  motor  under  test  may  be  of  almost  any 
number  of  poles  from  two  up.  As  the  synchronous  speed  of 
my    alternating    current    machine    is    equal    to    thr    niunber   of 


FIG.    5. — UIFFERENTI..\L    GE.\R. 

pinions,  C,  set  on  the  diameter  of  a  larger  gear  wheel,  £,  used 
for  starting.  If  the  central  wheel  carrying  the  pinions  is  held 
fast  by  grasping  the  starting  wheel  /,  the  rotation  of  the  S 
shaft  is  transmitted  to  the  A  shaft  and  thus  the  motor  is 
brought  up  to  the  speed  of  the  motor  under  test.  Now  when 
the  switch  is  closed  and  the  synchronous  motor  falls  into  step, 
the  A  shaft  begins  to  travel  faster  than  the  B  shaft.  The  pin- 
ion wheel  is  then  immediately  released,  whereupon  it  will  re- 
volve at  one-half  the  difference  between  the  speeds  of  the  A  and 
B  shafts.  That  is,  to  get  the  slip,  count  the  revolutions  of  the 
pinion  wheel  and  multiply  by  two.  The  action  of  the  differen- 
tial gear  is  made  plain  by  considering  a  cylinder,  C,  Fig.  6,  re- 
volving between  planes  A'  and  5".  If  N  travels  at  the  rate  of 
10  ft.  per  second,  and  there  is  to  be  no  slipping,  C  must  dis- 
place its  center  of  gravity  so  that  the  points  of  contact  will  re- 
volve at  the  same  r^te  of  speed.  Hence,  an  equal  amount  will 
be  aildod  to  the  speed  of  N  and  subtracted  from  that  of  S,  or  C 
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FIG.    6. — I)I.\GRAiM    SHOWING    PRINCIPLE    OF    DIFFERENTIAL    GEAR. 

will  move  to  the  left  at  the  rate  of  i  ft.  per  second.— /our.  of 
Eng'ing,  University  of  Colorado,  No.  3,  1906-7. 

Testing  Lamps. — H.  Pediieux.— An  article  discussing  in  de- 
tail the  precautions  which  must  be  taken  in  the  use  of  torsion 
or  rotation  wattmeters  for  measuring  the  pow-er  consumed  in 
tests  of  incandescent  lamps.  The  formulas  of  the  general  cases 
are  given  and  numerical  examples  arc  added.— L'iSc/aiVogf  Elcc, 
June  I. 

Miscellaneous. 

Electric  Industry  in  Germany.— An  account  of  a  report  by 
Schwabach  on  the  electric  trade  in  Germany  during  1906.  Busi- 
ness was  exceedingly  brisk,  the  chief  customer  being  the  Ger- 
man mining  and  metallurgical  industry,  which  is  assiduously 
replacing  steam  by  electric  power.  The  most  noteworthy  dc- 
velopmcnls  in  this  connection  are  the  success  of  electrically- 
driven   reversible   rolling  mills  and  the  constrnctinn  of  a   con- 
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tinuous-current  motor  for  a  converter  blast,  having  a  rating  of 
2000  horse-power  and  operated  at  500  volts  to  run  at  speeds  of 
80,  40  and  22  r.  p.  m.  Electric  railways  are  also  being  extended, 
especially  for  suburban  traffic.  The  Feltcn-Guillcaume-Lah- 
meyer  Company  has  practically  absorbed^  the  Swiss  firm  of 
Escher-Wyss  &  Company,  whose  specialty  is  the  construction 
of  turbines.  The  Allgem.  Ekk.  Ges.  in  Berlin  has  paid  n  per 
cent  dividends  in  1906,  against  8  in  1903.  Their  number  of 
employees  has  increased  from  15,000  in  1902  to  34,000  in  1906. 
The  telephone  system,  which  is  owned  and  operated  by  the 
government  and  belongs  to  the  Post  Office  Department,  has 
also  made  rapid  progress.  The  number  of  towns  with  local- 
telephone  exchanges  has  increased  from  2157  in  1901  to  4062 
in  1906,  the  number  of  public  pay  stations  from  13,000  to  22,000, 
the  number  of  telephone  instrunienls  from  250,000  to  537,000. 
At  the  end  of  March,  igo6,  the  rural  population  of  Germany 
had  more  than  8700  "public  telephone  stations"  at  their  dis- 
posal, while  Berlin  had  77,000  and  Hamburg  32,000.  The  num- 
ber of  telephone  conversations  in  1906  exceeded  for  the  first 
time  1,000,000.  With  respect  to  foreign  trade,  Germany  is  to 
be  considered  chiefly  as  an  exporting  country,  her  principal 
customers  being  Belgium,  Great  Britain,  the  Xetherlands, 
Sweden,  Argentina  and  Italy,  while  imports  are  derived  exclu- 
sively from  France,  Great  Britain  and  Switzerland. — Lond. 
Elec.  Eng'ing,  May  30. 

Electrotherapeutics. — A  note  on  experiments  made  by  E.  R. 
Morton  at  the  London  Hospital  with  the  high-frequency  spark 
as  a  local  application.  He  considers  the  high-frequency  spark 
as  a  very  valuable  form  of  local  stimulant  with  properties  pecu- 
liar to  itself,  while  it  is  always  under  perfect  control  in  the 
hands  of  somebody  w^ho  is  accustomed  to  its  use.  He  first  men- 
tions a  case  in  which  he  applied  the  high-frequency  current  to 
treat  the  head  of  a  patient  for  alopecia  areata.  He  used  a 
vacuum  glass  electrode  connected  to  the  top  of  the  resonator, 
rubbing  the  electrode  over  the  bald  patches  until  a  bright  ery- 
thema was  produced,  which  in  this  case  took  not  more  than 
three  or  four  minutes  to  each  patch.  Treatment  in  this  man- 
ner was  carried  out  three  or  four  times  a  week,  and  after  about 
six  months  hair  was  growing  vigorously  all  over  the  previously 
bald  patches,  and  finally  the  patient  had  "a  splendid  head  of 
hair,  which  has  maintained  its  good  condition  ever  since." 
This  was  in  1904.  It  is  also  mentioned  that  "port-wine  stains 
or  marks,  which  at  times  constitute  a  very  serious  disfigure- 
ment, can  be  entirely  removed  by  this  method  when  they  are 
only  of  moderate  depth  and  extent,  while  the  more  severe  cases 
can  be  at  least  very  greatly  improved.  A  great  advantage  of 
the  method  is  that  the  normal  texture  of  the  skin  is  quite  un- 
impaired, thus  differing  from  chemical  agents  and  electrolysis." 
— Lond.  Elec.  Engineer,  June  7. 

(British)  Institution  Electrical  Engineers. — An  account  of  the 
annual  report.  The  total  number  of  members  has  increased 
from  5973  in  1906  to  6186  in  1907.  J.  J.  Thomson  has  been 
elected  an  honorary  member.  The  work  of  the  organization  of 
the  library  has  been  continually  carried  on. — Lon.  Elec.  Eng'ing, 
May  30. 

British  Municipal  Electrical  Association. — This  year's  conven- 
tion is  to  be  held  at  Sheffield  under  the  presidency  of  S.  E. 
Fedden,  electrical  engineer  to  the  Sheffield  corporation.  Some 
notes  are  given  on  the  electricity  supply  and  tramways  in  Shef- 
field with  an  outline  of  a  programme  of  the  convention  and 
personal  notes  with  portraits  of  prominent  members.  Consid- 
erable electric  power  is  used  in  Sheffield  for  industrial  purposes, 
electric  heating,  etc. — Lond.  Elec.  Eng'ing,  June  20. 

Constant  Potential    Luminous  Arcs. 


frictionless  mechanism  for  maintaining  a  fiame  arc  of  constant 
voltage  at  the  tips  of  a  pair  of  downwardly  pointed  carbons  by 
simultaneously  raising  or  lowering  them  along  their  converg- 
ing paths.  With  the  current  off,  the  carbons  butting  at  their 
tips  sustain  each  other.  When  the  current  is  turned  on,  the 
series  magnet  (and  counterweights  WIV)  lift  the  clutch  which 
grips  the  carbon-carrier,  the  moment  the  extended  link  B 
leaves  the  table  C.  This  movement  separates  the  carbon  at  their 
tips  and  strikes  the  arc,  drawing  it  out  till  the  shunt  magnet 
holds  it  at  the  adjusted  voltage.  The  suspending  means  now 
slowly  sinks  till  the  carlxjn-carricr  is  released  by  the  clutch, 
when  the  link  B  again  bears  on  the  table  C  to  feed  the  carbon. 
In  the  "Flamor"  this  operation  is  practically  "sneak-feed."    As 


A  new  luminous  arc  lamp  known  as  the  "Flamor"  has  been 
brought  out  by  Mr.  P.  H.  Klein,  Jr.,  of  33-37  Bcthune  Street. 
New  York  City.  It  is  herewith  illustrated  in  Figs,  i  and  2. 
It  is  arranged  to  burn  two  in  series  on  100  to  125  volts  and 
two,  three  or  four  in  scries  on  200  to  250  volts;  and  it  uses 
for  standard  size  isJ^   ill.   (400  mm)   carbons. 

The    "Flamor"   consists    essentially    of   a    simple,    practically 


FIGS.  1  AXD  2. — C()X.-;t.\nt  potenti.\l  ll'.minous  arc  l.\mp. 

the  carbons  when  not  in  operation  are  supported  by  each  other 
and  when  in  operation  are  supported  from  the  clutch,  the 
"Flamor"  has  no  shadow  casting  device  below  the  carbons, 
which  the  arc  might  attack.  As  will  be  observed  the  clutch  is 
direct-acting  and  operates  simply  by  gravity.  The  carbon  sus- 
pension practically  floats  in  the  magnetic  field  of  the  regulating 
solenoids,  so  that  it  is  free  from  frictional,  sluggish  conditions 
in  the  mechanism. 

The  "Flamor"  lamp  is  supplied  also  in  the  double  form,  at 
slight  extra  cost;  and  in  iron  and  copper  or  all  copper  casings: 
although  other  casings,  such  as  burnished  or  polished  copper 
or  o.xidized,  can  be  specified. 


Liquid   Conveying  by   Ejectors. 

Attention  has  been  called  recently  to  the  use  of  ejectors  as 
liquid  elevators  and  conveyors,  serving  in  this  manner  4s  a  sub- 
stitute for  steam  pumps,  siphons,  etc.  Anything  in  the  nature 
of  a  liquid,  if  not  too  thick  or  viscous,  can  be  transported  by 
ejector  from  one  level  to  another,  or  horizontally  any  limited 
distance.  This  field  of  work,  as  occupied  by  the  "XL-go"  type 
of  the  Pcnberthy  Ejector  Comp.-»ny.  of  Detroit.  Mich.,  includes 
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wells,  tanks,  factories,  ships,  distilleries,  dye  works,  paper  mills 
and  other  industrial  plants,   where  compactness  and  portability 


allow  the  appliance  to  be  placed  near  the  work  to  be  done,  and 
where   there  is   notable   resultant  economy. 


Power  Plant  at   the   Charleston   Navy  Yard. 

Piles  have  just  been  driven  to  support  the  foundations  of 
what  is  to  be  known  as  Building  No.  32  at  the  United  States 
Xavy  Yard,  Charleston,  S.  C.  This  is  to  be  the  central  power 
plant  which  will  supply  electrical  energy  first  of  all  for  the 
operation  of  the  new  concrete  and  granite  dry  dock,  the  largest 
of  its  kind  in  the  world,  then  for  the  lighting  of  the  yard  and 
the  various  buildings,  and  also  for  the  driving  of  the  machine 
tools  and  other  apparatus  in  the  various  shops  distributed 
throughout  the  yard.  The  plant  will  be  erected  with  -an  ap- 
propriation authorized  by  act  of  Congress  April  27,  1904. 
The  several  small  and  scattered  generating  stations  will  now 
be  replaced  by  the  one  large  central  power  station  and  the  im- 
provement thus  instituted  will  greatly  enhance  the  present 
facilities  at  this  yard.  The  contract  for  the  entire  mechanical 
equipment  of  this  plant  is  in  the  hands  of  Muralt  &  Company, 
engineers,  of  New  York.  The  work  to  be  carried  out  com- 
prises the  installation  of  a  complete  generating  equipment  ag- 
gregrating  1600  kilowatts  and  miscellaneous  auxiliary  apparatus, 
such  as  air  compressors,  pumps  for  the  dry  dock,  capstans,  etc. 

The  power  plant  building  is  a  structure  of  steel  and  masonry 
of  the  latest  and  most  approved  design.  It  will  occupy  a  site 
120  ft.  X  220  ft.,  the  boiler  and  engine  rooms  having  about  the 
same  floor  area  and  being  divided  by  a  wall  which  runs  the 
entire  length  of  the  building.  The  roof  is  of  the  usual  trussed 
girder  type.  Many  large  windows  afiford  excellent  daylight 
illumination  to  the  interior.  There  will  be  four  main  generat- 
ing units  of  General  Electric  make;  two  of  500  kilowatts  and 
two  of  300  kilowatts  capacity  each.  They  are  to  be  of  the 
standard  Curtis  type,  the  large  size  being  vertical  and  the 
small  size  horizontal.  The  generators  are  all  wound  for  2300 
volts,  three-^hase  alternating  current,  of  60  cycles  per  second. 
The  turbines  operate  with  steam  at  150  lbs.  pressure,  100  deg. 
F.  of  superheat  and  with  28  ins.  of  vacuum,  and  are  guaran- 
teed to  have  a  steam  consumption  at  full  load  not  exceeding 
18.4  lbs.  per  kw-'hour  for  the  soo-kw  unit  and  IQ.5  lbs.  per 
kw-hour  for  the  300  kw-unit.  A  complete  central  oiling  sys- 
tem is  provided  for  the  lubrication  of  the  present  turbine  units 
and  1000  kilowatts  in  future  additions.  The  two  exciter  sets 
arc  each  of  35  kilowatt  capacity,  compound  wound  for  125 
volts.  One  is  driven  by  a  simple  non-condensing  vertical 
steam  engine  of  the  self-lubricating  enclosed  type;  the  other 
is  driven  by  ,1  50-lip.  thr>c-phasc.  6o-cycle,  2300-voIt  induc- 
tion motor. 

To  provide  a  clircct-currcnt  supply,  two  motor  generator  sets 
will  be  installed,  each  consisting  of  one  150-hp,  three-phase, 
60-cycle,  2300-volt  induction  motor  directly  connected  to  two 
50-kw,  iio-volt.  compound  wound,  direct-current  generators. 
The  field  rheostats  are  designed  to  vary  the  generator  poten- 
tial from  go  to  135  volts. 

A  bank  of  three  37..=;-kw,  oil-insulated,  single-phase  trans- 
formers, stepping  down  the  potential  from  2.^00  to  230,  fur- 
nish a  low  voltage  ^iupply  for  station  lighting  and  other  pur- 
poses. 

There  will  be  four  water-tube  l)oilcrs  of  350  horse-power 
nominal  rated  capacity,  the  four  boilers  set  in  two  batteries 
of  two  each.     The  boilers  are  designed  for  a  working  pressure 


of  200  lbs.  per  sq.  in.  and  they  will  withstand  operating  at  50 
per  cent  above  their  rated  output  for  periods  of  12  hours 
continuously  without  showing  signs  of  strain  or  deteriora- 
tion. The  boilers  are  now  furnished  by  the  Heine  Safety 
Boiler  Company.  Each  boiler  has  3500  sq.  ft.  of  actual  heat- 
ing surface  below  the  waterline  and  about  80  sq.  ft.  of  effec- 
tive stoker  grate  surface.  Each  boiler  will  be  provided  with 
a  Foster  superheater  of  sufficient  capacity  to  add  100  deg.  V. 
to  the  steam  at  150  lbs.  gauge.  Arrangements  are  made  so 
that  both  superheated  and  saturated  steam  can  be  drawn  from 
the  boilers.  These  boilers  will  be  fitted  with  Murphy  auto- 
matic mechanical  stokers,  guaranteed  to  burn  bituminous  coal 
without  smoke  and  to  burn  sufficient  bituminous  coal  to 
maintain  the  boiler  in  operation  under  a  continuous  over-, 
load  of  50  per  cent.  An  enclosed  steam  engine  of  the  proper 
size  will  drive  the  stoker  mechanism.  The  evaporative  effi- 
ciency of  these  boilers,  with  feed  water  at  a  temperature  of 
150  deg.  F.,  boiler  pressure  of  150  lbs.,  steam  at  a  100  deg.  F. 
of  superheat,  fuel  (bituminous  or  semi-bituminous)  of  a  calo- 
rific value  not  less  than  13,500  B.  T.  U.'s  per  pound  dry,  draft 
at  damper  not  exceeding  0.5-in.  water  gauge,  will  not  be  less 
than  the  equivalent  of  10  lbs.  of  water  from  and  at  212  deg. 
F.  per  pound  of  dry  coal. 

There  will  be  a  brick  smokestack,  aided  by  an  induced 
draft  apparatus.  A  fuel  economizer  of  the  Sturteva'nt  make 
will  be  installed  on  a  supporting  frame  work  of  steel  I-beams 
construction.  It.  will  consist  of  28  sections  of  10  tubes  each, 
with  a  total  heating  surface  of  about  3400  sq.  ft.  Induced 
draft  will  be  provided  by  the  installation  of  two  full  housing, 
steel-plate  exhaust  fans,  each  driven  by  a  direct  connected 
vertical  enclosed  engine.  This  equipment,  which  is  made  by 
the  American  Blower  Company,  is  designed  to  create  a  draft 
of  not  less  than  0.5  in.  of  water  when  discharging  52,000  cu. 
ft.  of  gas  per  minute  at  about  550  deg.  F.,  or  when  discharg- 
ing 21,500  cu.  ft.  at  about  300  deg.  F.  The  fan  housings  are 
of  the  usual  standard  steel  plate  and  angle  iron  construction. 
The  fans  themselves  consist  of  eight  blades  and  are  g  ft.  6  ins. 
in  diameter.  The  flue  connecting  the  boilers,  economizer,  fans 
and  stack  will  be  constructed  of  j4-in-  steel  plates  with  angle 
iron  stiffeners.  The  entire  surface  of  the  flue  will  be  covered 
with  2  ins.  of  asbestos  (or  85  per  cent  magnesia)  blocks,  and 
a  yi-in.  coat  of  hard  plaster  on  wire  netting  leaving  a  i  in. 
air  space  between  it  and  the  first  covering.  The  arrangement 
of  the  dampers  in  the  flue  is  such  as  to  allow  the  gases  to 
pass  entirely  through  the  economizer,  entirely  through  a  by- 
pass around  the  economizer,  or  partly  through  both. 

A  thoroughly  up-to-date  feed  water  set  is  provided,  con- 
sisting of  one  hot  well,  two  boiler  feed  pumps,  the  economizer 
mentioned  above,  two  feed  water  heaters  and  a  water  meter. 
The  hot  well  consists  of  a  vertical  cylindrical  steel  shell,  4  ft. 
in  diameter  and  7  ft.  high,  provided  with  an  automatic  float 
valve.  It  is  covered  with  non-conducting  material  in  the 
shape  of  magnesia  blocks  and  asbestos-magnesia  cement.  The 
feed  water  heaters  are  of  the  closed  vertical  type,  with  straight 
water  tubes  contained  in  a  cylindrical  cast-iron  shell.  These 
heaters  arc  of  tlic  C.  H.  Wheeler  Manufacturing  Company's 
make  and  consist  of  i^-in.  seamless  drawn  brass  tubes,  pre- 
senting an  effective  heating  surface'  of  2(15  sq.  ft.  The  water 
meter,  of  the  Worthington  make,  has  4-in.  inlet  and  outlet 
connections  and  has  a  capacity  of  150  gals,  of  hot  water  per 
minute.  The  boiler  feed  pumps  are  of  the  duplex  outside 
packed  plunger  type,  Blake  pattern,  having  6  in.  x  10  in.  water 
cylinders,  designed  to  operate  .against  a  boiler  pressure  of  200 
lbs.  The  steam  cylinders  will  operate  at  a  steam  pressure  of 
50  lbs. 

Each  500-kw  turbine  unit  will  be  provided  with  a  complete 
condensing  equipment.  The  two  300  kilowatt  units  will  have 
one  equipment  in  connnon.  Each  equipment  is  to  consist  of 
a  surface  condenser,  hot  well,  cooler,  hot-well  pump,  circu- 
lating pump  and  dry  vacuum  pump.  The  equipment  is  de- 
signed to  condense  12,000  lbs.  of  steam  per  hour,  and  to  main- 
tain  a   vacuum   of  28   ins.   at   the   turbine   cxhau.st,    with   con- 
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(Jcnsing  water  at  a  temperature  of  72  deg.  F.  The  condensers, 
made  by  the  Wheeler  Condenser  &  Engineering  Company,  are 
of  the  horizontal  cylindrical  pattern.  The  tubes  are  seamless 
drawn  tinned  brass,  and  present  a  cooling  surface  of  about 
2000  sq.   ft.  per  condenser. 

The  hot-well  pumps  are  of  the  horizontal  centrifugal  type, 
arranged  for  direct  connection  to  a  3-hp  motor.  They  are 
capable  of  delivering  30  gals,  per  minute  against  a  total  head 
of  80  ft.  The  circulating  pumps  are  8-in.  horizontal,  volute, 
centrifugal  direct  connected  to  a  vertical,  fully  enclosed,  auto- 
matic oiling  steam  engine.  These  units  will  deliver  2000  gals, 
of  water  per  minute  continuously  against  a  head  of  20  ft. 
The  dry  vacuum  pumps  are  of  the  rotative  steam-driven  type, 
having  a  displacement  of  150  ft.  per  minute. 

In  addition  to  the  electric  generating  plant,  the  engine  room 
of  the  power  house  will  contain  two  air  compressors  of  Laid- 
law-Dunn-Gordon  manufacture.  They  will  be  of  the  hori- 
zontal steam-driven  type,  with  Corliss  type  across  compound 
steam  and  air  cylinders.  These  machines  will  deliver  1200  and 
2500  cu.  ft.  of  air  per  minute  respectively  at  a  gauge  pressure 
of  100  lbs.  per  square  inch.  For  condensing  the  steam  from 
these  air  compressors  a  condenser  equipment  will  be  installed 
similar  to  that  provided  for  the  turbines,  except  that  this  con- 
denser will  have  1000  sq.  ft.  of  cooling  surface  and  a  com- 
bined air.  and  circulating  pump  with  a  lo-in.  steam  cylinder,  a 
14-in.  air  cylinder,  a  14-in.  water  cylinder,  and  a  12-in.  stroke. 

The  present  appropriation  does  not  cover  the  coal  handling 
equipment,  but  there  will  b6  ultimately  installed  complete 
facilities,  including  coal  pockets  of  50  tons  capacity  each, 
weighing  scales  and  chutes  for  each  of  the  four  boilers,  a  re- 
ceiving hopper,  belt  conveyor  capable  of  delivering  950  lbs. 
of  coal  per  minute,  a  coal  crusher  to  reduce  run-of-minc 
bituminous  coal  to  2^-in.  size,  bucket  elevator,  fiight  con- 
veyor, runways,  etc.  This  equipment  will  elevate  the  coal 
from  the  bunkers  in  the  basement  to  the  crusher  and  distribut- 
ing troughs  above  the  hoppers,  whence  the  coal  is  to  be  fed 
directly  through  the  chutes  to  the  stokers. 

In  a  separate  building  surrounding  the  pump  well  for  dry 
dock  No.  I,  there  will  be  installed  a  series  of  electrically-driven 
pumps  for  drawing  the  water  out  of  said  dock.  Building,  as 
well  as  pumps,  will  be  furnished  by  the  Camden  Iron  Works, 
The  four  main  pumps  will  rest  on  a  raised  concrete  foundation 
at  the  bottom  of  the  pump  well  and  will  have  a  capacity  of 
140,000  gals,  per  minute  when  pumping  out  the  dock  against 
a  head  from  zero  to  33  ft.  This  performance  will  be  attained 
with  the  motors  consuming  not  inore  than  1000  kilowatts. 
These  pumps  are  proportioned  for  suction  and  discharge  pipes 
36  ins.  in  diameter.  The  two  12-in.  drainage  pumps  will  be 
located  on  the  floor  at  the  top  of  the  pump  well  and  will  have 
a  capacity  of  3500  gals,  per  minute  when  operating  at  500 
r.  p.  m.,  against  an  average  head  of  38  ft.  The  suction  pipe 
is  16  ins.  in  diameter.  The  pumps  when  operating  under  the 
conditions  mentioned  will  require  about  50  kilowatts  of  elec- 
trical power.  These  pumps  are  all  of  the  centrifugal  type  with 
vertical  shafts,  direct  driven  by  electric  motors.  The  latter 
are  three-phase,  60-cycle,  variable  speed  induction  motors,  the 
large  ones  wound  for  2200  volts  and  the  small  ones  for  22a 
volts. 

There  are  to  be  seven  electric  dock  capstans,  located  around 
dry  dock  No.  1,  three  on  each  side  of  the  dock  and  one  at  the 
head.  These  capstans  will  be  of  the  latest  improved  type  with 
gearing  in  the  base  for  reducing  the  speed.  They  will  be 
mounted  on  pedestals  firmly  bolted  to  the  foundations  and 
operated  by  a  worm  secured  to  the  motor  shaft.  Motor  gear- 
ing and  connections  will  be  located  entirely  below  grade  so  as 
to  offer  no  obstruction  to  lines  being  laid  to  the  capstans.  The 
six  small  capstans  will  be  capable  of  developing  and  sustain- 
ing a  pull  on  the  rope  of  not  less  than  12,000  lbs.  at  a  speed 
of  17  ft.  per  minute,  or  29,000  lbs.  at  a  speed  of  7  ft.  per  minute. 
The  larger  capstan  at  the  head  of  the  dock  will  be  capable  of 
developing  and  sustaining  a  pull  on  the  rope  of  not  less  than 
14,000  lbs.  at  a  speed  of  30  ft.  per  minute  or  35,000  lbs.  at  a 


speed  of  12  ft.  per  minute.  All  capstans  will  be  arranged  for 
driving  in  either  direction  by  hand  or  by  electric  motor.  The 
motors  to  be  of  the  variable  speed,  three-phase  induction  type, 
completely  enclosed,  water  tight,  and  designed  for  operation 
on  60  cycles,  220  volts.  The  leads  from  the  rotor  windings 
are  carried  through  a  hollow  shaft  to  the  collector  rings.  The 
speed  control  is  effected  by  varying  the  amount  of  external 
resistance  introduced  across  the  collector  rings.  Each  motor 
is  provided  with  a  reversible  three-phase  controller,  adapted 
for  cutting  resistance  in  or  out  of  the  secondary  circuit  of  the 
motor.  Controllers  are  so  designed  as  to  permit  of  continuous 
operation  at  reduced  speeds. 

The  control  of  this  entire  work  is  in  the  hands  of  the  Bureau 
of  Yards  and  Docks  of  the  Navy  Department,  Rear-Admiral 
K.  C.  Hollyday  being  chief  of  the  bureau,  and  Dr.  N.  M.  Hop- 
kins, electrical  engineer.  The  othcer  in  immediate  charge  at 
the  Charleston  Navy  Yard  is  Mr.  W.  H.  Allen,  civil  engineer, 
U.  S.  N.  Mr.  J.  F.  W.  Bunsen  is  resident  engineer  in  charge 
of  the   w'ork  for  the  general  contractors. 


Electrification   of   the   Largest    \\  hite   Lead 
Factory    in    America. 


1  he  National  Lead  Company  owns  the  largest  white  lead 
plant  in  America.  It  is  known  as  the  Atlantic  White  Lead 
&  Linseed  Oil  Works  and  covers  two  entire  city  blocks  in 
Brooklyn,  at  the  foot  of  Gold  Street,  not  far  from  the  Brook- 
lyn Bridge.  This  factory,  in  addition  to  producing  the  higfh- 
est  grade  of  carbonate  of  lead  or  white  lead,  turns  out  sheet 
lead,  tin  and  lead  pipe,  solder,  babbitt  and  type  metals,  and 
linseed  oil.  There  are  several  other  factories  of  the  National 
Lead  Company  in  the  vicuiity  of  New  York,  one  known  as  the 
Bradley  Works,  in  Brv/oklyn ;  another  plant  known  as  the 
Jewett  Works,  at  Port  Richmond,  S.  I.,  and  the  Crooke  Smelting 
and  Refining  Works  on  Long  Island.  The  National  Lead  Com- 
pany has  for  some  time  been  introducing  electric  power  distri- 
bution in  its  several  factories.  About  four  years  ago,  the 
Jewett  Works  built  an  extension,  in  which  electricity  was  used 
exclusively;  the  Bradley  Works  were  completely  electrified 
about  two  years  ago,  and  within  the  last  year  the  Atlantic 
Factory  has  been  entirely  transformed.  All  these  changes 
were  carried  out  under  the  direction  of  Mr.  Henry  Floy, 
consulting  engineer,  of  New  York  Citj',  who  has  been  acting 
for  the  National  Lead  Company  for  the  last  eight  years. 

Comparatively  recently,  but  preceding  the  electrification 
of  the  Atlantic  Factory,  the  boiler  plant  was  reconstructed  and 
five  250-hp  Babcock  &  Wilcox  water-tube  boilers  were  in- 
stalled, together  with  a  150-ft.  self-supporting  steel  stack. 
Until  last  year  these  boilers  supplied  steam  to  some  15  differ- 
ent engines  and  20  steam  pumps,  scattered  through  the  various 
departments  of  the  factory,  in  addition  to  furnishing  neces- 
sary steam  for  oil  refining.  A  year  and  a  half  ago  Mr.  Floy 
was  requested  to  submit  a  complete  report  covering  the  esti- 
mated cost  and  probable  saving  to  be  effected  by  substituting 
electric  motors  for  the  various  steam  engines  and  steam 
pumps.  Upon  receipt  of  this  report  the  executive  committee 
adopted  in  general  the  recommendations  and  appropriated 
about  $60,000  to  carry  out  the  work.  The  report  of  the  engi- 
neer contemplated  abandoning  practically  all  of  the  engines 
and  steam  pumps  then  in  use,  and  substituting  therefor  an 
economical  engine  located  close  to  the  boiler  room  and  of 
sufficient  capacity  to  furnish  all  the  power  required  through- 
out  the  establishment. 

The  boiler  plant  having  been  recently  installed  was  found, 
upon  test,  to  be  giving  satisfactorj'  results,  therefore,  no 
changes  were  made  in  the  boiler  plant;  although  the  *gi- 
neer  reported  that  its  economy  could  be  somewhat  increased  by 
introducing  economizers.  Formerly  there  was  a  small  engine 
room  adjoining  the  boiler  room  in  which  a  compound  engine 
was  located,  driving,  by  direct  connection,  the  main  shaft  in 
the  basement  of  the  adjoining  white  lead  mill.     By  means  of 
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bevel  gears  and  vertical  shafts,  power  was  transmitted  from 
this  main  shaft  to  the  floors  above  and  thence  further  dis- 
tributed by  belts  and  gears.  There  was  also  another  small 
engine  room  about  200  ft.  from  the  boilers  in  the  basement  of 
the  oil  mill,  where  was  located  a  simple  Corliss  engine,  which 
furnished  power  for  the  oil  mill  by  means  of  belts,  shafting 
and  chain  drives.  The  engine  room  adjoining  the  boiler 
plant  has  been  reconstructed  and  enlarged  to  accommodate 
the  entire  power  generating  equipment. 

The  new  main  unit,  in  the  reconstructed  engine  room,  is 
located  so  as  to  drive  by  direct-connection  through  a  200-hp 
friction  clutch,  the  main  shaft  in  the  first  floor  of  the  white 
lead  mill,  to  which  are  directly  belted  or  geared  all  the  large 
and  hea\-}'.  slow-moving  machinery  required  in  the  manu- 
facture of  white  lead.  The  new  and  economical  engine  in- 
stalled is  an  18  in  and  36  in.  x  42  in.  tandem  compound,  100 
r.  p.  m.  condensing  Corliss  engine,  manufactured  by  the  Har- 
ris Corliss  Steam  Engine  Company,  of  Providence,  R.  I.  The 
engine  is  supplied  with  steam  at  150  lbs.  at  the  throttle,  the 
safety  valves  on  the  boilers  being  set  at  160  lbs.  On  the 
engine  shaft,  connected  to  the  mill  shaft,  is  mounted  a  mas- 
sive flywheel,  as  well  as  the  rotor  of  a  350-kw,  two-phase,  60- 
cycle.  240-voIt  revolving  field  generator  and  a  pulley  driving, 
by  means  of  belt,  a  22;^-kw  exciter,  both  electrical  machines 
being  of  Bullock  manufacture.  The  condenser  used  is  of 
the  "jet"  type,  manufactured  by  the  Watson  Machine  Com- 
pany, of  Paterscn,  X.  J.     Salt  water  is  used  for  condensing. 

The  auxiliary  generating  unit,  which  is  used  as  reserve  or 
at  times  of  very  light  load,  consists  of  a  simple  20  in.  x  42  in. 
Corliss  engine  that  was  formerly  used  for  driving  the  ma- 
chinerj-  in  the  oil  mill.  It  has  been  removed  to  tlic  present 
engine  room  and  belted  to  a  200-kw,  two-phase,  6o-cycle,  240- 
volt  revolving  armature  ''compensated"  type,  Westinghouse 
generator  and  belted  exciter.  Increased  demands  for  jwwer 
have  recently  led  the  companj'  to  conclude  to  install  a  larger 
direct  connected  unit  in  place  of  the  belted  rig. 

Along  one  side  of  the  wall  has  been  erected  a  very  com- 
plete Stanley  G.  I.  marble  switchboard,  equipped  with  a  full 
line  of  ammeters,  indicating  and  recording  wattmeters,  syn- 
chronizers, voltmeters,  circuit  breakers  and  switches. 

As  it  will  be  seen  from  the  foregoing,  the  new  engine  fur- 
nishes, by  direct-connection  to  the  main  shaft,  a  large  part  of 
the  power  required  in  the  white  lead  mill,  as  under  the  old 
regime.  Instead,  however,  of  transmitting  the  necessary  power 
to  the  third  and  fourth  floors  by  means  of  bevel  gears  and 
vertical  shafts,  motors  belted  or  geared  directly  to  the  ma- 
chines which  they  drive,  or  in  some  instances,  to  a  counter- 
shaft driving  a  group  of  machines,  have  been  substituted.  The 
main  shaft  now  furnishes  power  only  to  the  machinery  on  the 
first  floor,  and  such  on  the  second  floor  as  may  be  con- 
veniently and  economically  belted  to  it.  There  are  13  two- 
phase  induction  motors,  ranging  in  size  from  ^i  horse-power 
to  30  horse-power  employed  in  driving  machinery  in  the  white 
lead  mill  Some  of  the  motors  are  of  special  slow-speed  de- 
sign in  order  to  meet  the  requirements  of  the  slow-moving 
machinery  necessarily  employed  in  the  white  lead  industry. 
The  conditions  of  service  are  varied,  the  motors  operating 
elevators,  conveyors,  pumps,  pulp  machines,  mixers,  screens 
and  various  other  apparatus. 

In  the  oil  mill  there  are  24  two-phase  motors  varying  from 
'A  horse-power  to  50  horse-power.  The  motors  driving  direct- 
geared  triplex  power  pumps  of  Dean  manuf.ncture.  used  for 
forcing  the  oil  at  high  pressure  into  accumulators,  arc  one  of 
the  most  interesting  features  of  the  electrical  installation. 
When  it  is  recognized  that  a  constant  pressure  of  about  4000 
lbs.  per  ,sq.  in.  must  be  maintained  steadily  day  and  night  in 
the  accumulators,  that  the  requirements  are  intermittent,  at 
one  time  oil  in  large  quantities  being  required,  while  at  an- 
other time  no  oil  is  being  used,  that  the  entire  feed  supply 
must  be  automatically  maintained,  regulated  and  controlled — 
the  intricacies  of  the  problem  will  be  acknowledged.  Each 
pump    is    equipped    with    a    by-pass    valve,   thereby    permitting 


continuous  operation  of  the  motors,  the  valves  being  actuated 
by  the  height  of  the  accumulators.  Thus  the  motors  and 
pumps  are  running  practically  idle  when  the  accumulators  are 
full,  but  are  instantly  prepared  to  take  care  of  any  maximum 
demands  to  meet  requirements. 

Two  motors  furnish  all  the  power  for  the  lead-pipe  depart- 
ments. One  motor  is  belted  directly  to  one  of  the  three  triplex 
pressure  pumps  which  operate  the  lead  presses;  the  second 
motor  is  belted  to  a  countershaft  which  drives  the  other  two ' 
pressure  pumps,  a  small  lead  roll  and  a  few  machine  tools,  also 
the  elevator  used  in  the  lead  trap  department.  The  load  on 
these  lead  press  motors  is  fluctuating  and  varies  from  no-load 
to  25  per  cent  overload,  but  is  satisfactorily  carried  by  the 
motors  installed.  Induction  motors  are  also  used  to  drive 
the  dock  hoist,  machine  shop  tools,  the  blacksmith  forge 
blower,  and  even  the  horse  clipping  machine  in  the  stable. 

The  electric  drive  has  already  proven  a  profitable  and  satis- 
factorj'  improvement  at  the  Atlantic  branch ;  a  large  part  of 
the  belting  and  shafting,  which  encumbered  the  factory  in  the 
old  regime,  has  been  removed,  thus  securing  additional  floor 
space,  better  lighting,  economizing  the  danger  to  employees; 
while  the  greater  economy  of  the  new  system  already  shown 
promises  to  effect  the  saving  of  the  annual  operating  expenses 
estimated  by  the  consulting  engineer. 

The  47  induction  motors  installed  were  furnished  partly  by 
the  Westinghouse  Electric  &  Manufacturing  Company  and  in 
part  by  the  General  Electric  Companj-.  The  wiring  installa- 
tion complete,  including  both  the  power  and  lighting  systems, 
was  carried  out  by  L.  K.  Comstock  &  Company,  of  New  York; 
the  engine  foundations  and  receiver  pit  were  built  of  concrete 
by  the  Turner  Construction  Company.  The  Berlin  Construc- 
tion Company  furnished  the  heavy  plate  girders  and  iron 
work   for   reconstructing   and   enlarging  the   engine  room. 

In  view  of  the  complexity  of  the  installation  and  the  suc- 
cessful carrying  on  of  manufacturing  while  the'  changes  were 
being  made,  great  credit  is  due  the  various  contractors  for 
their  co-operation  with  the  consulting  engineer  and  the  local 
representatives,  H.  P.  Cavarly,  superintendent,  and  A.  L. 
Larwill,  chief  engineer  of  the  Atlantic   Factory. 


Ventilation  of  the  Boston  Subway. 

In  the  Boston  subway  the  change  of  air  once  in  ten  minutes, 
which  is  produced  by  a  number  of  fans,  is  sufficient  to  meet  all 
ordinary  conditions.  But  the  corresponding  rate  of  flow  which 
is  only  one  linear  foot  per  second  from  each  station  toward 
each  center  of  discharge  is  extremely  low.  Such  a  low  rate  of 
flow  (which  is  a  measure  of  the  vacuum  produced)  would 
leave  any  ventilating  system  practically  powerless  to  overcome 
the  effect  of  ordinary  atmospheric  changes.  A  difference  of 
only  .01"  of  water  is  sufficient  to  produce  a  velocity  about 
six  times  greater  than  that  planned  for  the  subway.  The 
result  when  large  open  portals  and  numerous  entrances  and 
exits,  to  say  nothing  of  moving  trains,  afford  ample  opportunity 
for  the  creation  of  pressure  differences  much  greater  than  .oi" 
has  been  to  render  the  ventilation  decidedly  erratic. 

Under  these  conditions  the  fan  becomes  merely  local  in  its 
effect.  It  is  practically  powerless  to  control  the  direction  of 
such  currents  at  such  differences  as  e.xist  in  the  subway.  In  a 
word,  so  lohg  as  the  subway  connects  through  large  openings 
with  the  outer  atmosphere  it  is  impossible  for  fans  of  the 
capacity  here  installed  to  properly  control  the  flow  of  air.  The 
trouble  in  the  case  of  this  installation  is  not.  it  is  stated,  with 
the  individual  fans,  which  are  of  the  Sturtevant  open  cone-type, 
but  with  their  size  as  determined  by  the  subway  engineers,  for 
a  fan  can  mechanically  meet  any  desired  requirements.  The 
problem  is  one  of  volume  and  velocity,  which  must  be  sufficient 
to  insure  the  maintenance  of  a  pressure  difference  which  cannot 
be  overcome  by  atmospheric  conditions.  The  entire  installation 
suggests  the  false  economy  which  is  all  too  likely  to  be  observed 
when  ventilation  is  to  be  provided. 
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THE  WEEK  IX  TRADE.— General  trade  during  the  week- 
was  good,  especially  in  summer  specialties,  and  there  was  a 
liberal  amount  of  increase  in  goods  shipped  over  the  various 
transportation  lines.  Improvement  has  become  more  pro- 
nounced in  distribution  of  seasonable  merchandise,  and  with  the 
reduction  of  retail  stocks  there  is  a  broadening  of  interest  in 
jobbing  and  wholesale  shipments  of  fall  and  winter  lines. 
Weather  conditions  have  again  favored  both  trade  and  agri- 
culture, rapid  development  of  the  crops  being  potent  for  good  in 
commercial  departments.  Taken  as  a  whole,  leading  wholesale 
lines  will  show  a  six  months'  business  s  to  lo  per  cent  at  least 
in  advance  of  1906.  Very  much  the  same  report  is  made  by 
leading  industries,  which  have  generally  surpassed  records  made 
in  the  first  half  of  a  year  ago.  There  was  a  distinct  sentiment 
of  confidence,  and  mercantile  collections  are  much  more  prompt. 
Little  machinery  is  idle  in  the  leading  industries.  New  wage 
scales  for  July  i-  have  been  arranged  with  little  friction,  few 
controversies  of  importance  remaining  unsettled.  Building 
operations  are  large,  although  less  than  contemplated,  owing 
to  financial  conditions.  In  the  pig  iron  trade  there  was  a 
further  slight  easing  in  prices  of  third  quarter  iron  and  furnaces 
were'  reported  catching  up  with  orders  on  their  books.  Bufj^ 
ness  in  steel  bars  was  good.  Cast-iron  pipe  was  fairly  active 
and  structural  material  was  in  fair  request,  the  deirthnd  being 
mostly  for  railway  bridge  work.  New  business  in  steel  rails 
was  not  heavy,  but  some  large  contracts  are  pending  a  settle- 
ment of  negotiations  for  an  improved  rail.  Metal  markets  were 
generally  a  little  lower.  Copper  went  off  about  fi  cent,  and 
demand  was  light,  even  at  the  decline,  but  large  sellers  are 
talking  confidently  of  the  future.  The  closing  prices  are  23^ 
cents  for  lake,  22^  cents  for  electrolytic  and  21^  cents  for 
casting  stock.  Bradstreet's  reports  150  failures  in  the  United 
States  during  the  week,  against  165  for  the  previous  week,  and 
146  for  the  corresponding  week  last  year. 

.\LLIS-CHALMERS  TURBOS.— According  to  advices  from 
the  company,  Allis-Chalmers  turbo  alternators  are  now  in  opera- 
tion in  the  power  houses  of  Utica  Gas  &  Electric  Company, 
Utica,  N.  Y. ;  Westchester  Lighting  Company,  New  Rochelle,  N. 
Y. ;  New  York  Edison  Company,  Bronx  station ;  Dayton  Light- 
ing Company,  Dayton,  Ohio;  Brooklyn  Edison  Company,  Gold 
Street  station ;  Memphis  Consolidated  Lighting  &  Power  Com- 
pany, Memphis,  Tcnn. ;  city  of  Jacksonville,  Fla. ;  Western 
United  Gas  &  Electric  Company,  Aurora,  111. ;  Kokomo,  Marion 
&  Western  Traction  Company,  Kokomo,  Ind. ;  Meriden  Elec- 
tric Company,  Meriden,  Conn. ;  Electric  Company  of  America 
for  Canton,  Ohio:  Interstate  Railway  Company,  Wilmington, 
Del. ;  National  Cash  Register  Con^pany,  Dayton,  Ohio.  Other 
units  ranging  in  capacity  from  500  kilowatts  to  6000  kilowatts, 
many  of  them  being  on  repeat  orders,  are  in  process  of  erection 
or  Hearing  completion  in  the  shops  of  Allis-Chalmcrs  Company 
for  the  Western  Canada  Coal  &  Cement  Company,  Calgary. 
Can.;  Jamestown  Woolen  Mills,  Jamestown,  N.  Y. ;  Savannah 
Lumber  Company,  Savannah,  Ga. ;  Flatbush  Gas  Company, 
Brooklyn,  N.  Y. ;  Indianapolis,  New  Castle  &  Toledo  Railway, 
New  Castle,  Ind. ;  Helderberg  Cement  Company,  Howes  Cave, 
N.  Y. ;  Kings  County  Electric  Company,  Gold  Street  station. 
Brooklyn,  N.  Y. ;  Citizens'  Light,  Heat  &  Powef  Company. 
Johnstown,  Pa.;  Delaware,  Lackawanna  &  Western  Railroad 
Company,  for  the  Ham^on  Collieries,  Scranton,  Pa. ;  Bisbee 
Improvement  Company,  Bisbee,  .^^iz. ;  Binghamton  Light.  Heat 
&  Power  Company,  Binghamton,  N.  Y. ;  Brush  Electric  Light 
&  Power  Company,-  Galveston,  Tex. ;  Northampton  Lighting 
Company,  Northampton,  Mass.;  Calumet  &  Arizojia  Mining 
Company,  Bisbee.  Ariz. ;  Pacific  Mills,  Lawrence,  Mass. ;  Ameri- 
can Thread  Company,  Watuppa,  Mass.;  Vir.ijinia  Passenger  & 
Power  Company,  Richmond.  Va. ;  and  Milwaukee  Electric  Rail- 
way &  Light  Company,  Milwaukee.  Recent  sales  include  units 
for  the  Illinois  Steel  Company,  South  Chicago,  III.;  Brush  Elec- 
tric Light  &  Power  Company,  Galveston,  Tex.;  Savannah  Lum- 
ber Cninpany,  for  Savannah  Lighting  Company;  American  Gas 


fie  Eleclnc  Cunipany,  Scranton,  i'a. ;  Madiion  Gas  &  Electric 
Company,  Madison,  Wis. ;  Cedar  Rapids  &  Iowa  City  Railway  & 
Lighting  Company,  Cedar  Rapids,  la.;  L.  L.  Xunim,  Provo, 
Utah. 

A  TELPHER  MAIL  SYSTEM  has  been  devised  by  Mr.  W. 
C.  Carr,  of  BuflFalo,  N.  Y.,  and  the  Automatic  Transportation 
Company  is  incorporated  with  an  authorized  capital  of  $2,000,- 
000.  The  offices  are  in  BuflFalo,  N.  Y.,  at  Xos.  7  to  9  Lewis 
Block.  The  oflfcers  of  the  company  are ;  William  C.  Carr, 
president;  Joel  H.  Prescott,  secretary-treasurer,  and  Eugene 
L.  Falk,  attorney.  The  directors  are  the  following:  W.  C. 
Carr,  Joel  H.  Prescott,  George  W.  Carr,  Geo.  H.  Winkin- 
son  and  A.  C.  Buell,  all  of  Builalo.  Branch  offices  have  been 
opened  in  Cleveland  and  Pittsburg.  The  development  of  the 
system  is  already  under  way.  Orders  have  been  placed  with 
the  Carnegie  Steel  Company  for  rails,  and  other  details  for 
construction  are  being  attended  to  with  expedition.  Within  the 
next  few  months  the  first  out-door  line  will  be  completed.  The 
system  comprises  a  series  of  Y-shaped  metal  poles  supporting 
a  double  steel  track,  the  length  of  which  is  limited  only  to 
the  necessity.  Save  at  the  stopping  places  the  tracks  are  from 
12  to  20  feet  above  ground — far  enough  so  tha.t  even  extra- 
ordinary traflfic  is  not  interfered  with.  At  the  stations  it  is 
depressed  and  entirely  accessible.  Where  used  to  supplant  the 
present  free  delivery  service,  these  lines  will  run  in  loops  from 
a  central  station,  the  whole  being  in  shape  not  unlike  a  daisy, 
with  its  petals.  From  the  central  point,  the  motored  carriages 
are  sent  out,  the  mail  .'nd  parcels  for  each  farmer  te'nS  ar- 
ranged in  boxes  and  ..ttached  to  the  carrier  in  the  order  in 
which  the'  farmers'  residences  are  located.  The  carriers  are 
sent  on  their  way  at  the  rate  of  25  miles  an  hour.  Approaching 
a  house  for  which  it  has  mail,  the  carrier  slows  down  auto- 
matically, deposits  the  mail  in  a  box  and  locks  it,  picks  up  the 
mail  the  farmer  has  deposited  in  the  outgoing  box,  rings  the 
bell  in  the  farmer's  house,  announcing  the  delivery,  then  pro- 
ceeds on  its  way,  instantly  picking  up  its  speed  of  25  miles  an 
hour.  The  cost  of  each  round  is  said  to  be  5  cents.  The  point 
of  contact  between  the  motor  car  and  the  rail  is  underneath, 
in  an  inverted-V-shaped  groove,  thus  protecting  it  from  the 
elements. 

ADIRONDACK  SINGLE  PHASE.— The  Paul  Smith  Elec- 
tric Light,  Power  &  Railroad  Company,  which  is  the  owner  of 
a  seven-mile  spur  from  Lake  Clear  Junction  to  Paul  Smith's, 
is  proposing  the  equipment  of  the  line  by  electric  powei.  A 
single-phase  locomotive  will  be  used  with  catenary  overhead 
construction.  The  potential  of  the  trolley  wire  will  be  5500 
volts  and  the  locomotive  will  be  equipped  with  mercury-  arc 
rectifiers  which  will  deliver  direct  current  to  four  General  Elec- 
tric 57  motors.  Twelve  40-ampere  rectifier  tubes  will  be  used 
with  the  necessary  transformers.  This  locomotive,  it  is  ex- 
pected, will  be  able  to  haul  three  Pullman  cars  on  a  level  at  th« 
rate  of  thirty  miles  per  hour.  Electrical  energy  will  be  taken 
from  the  power  plant  of  the  Paul  Smitli  Company,  which  is 
developing  a  water  power  at  Union  Falls,  eighteen  miles  distant 
from  which  power  will  be  transmitted  at  22.500  volts.  It  is 
hoped  to  have  the  line  in  operation  this  summer. 

HUDSON  RIVER  TROLLEYS.— The  Hudson  River  & 
Eastern  Traction  Company,  which  is  proposing  to  build  an  elec- 
tric railway  to  connect  Peekskill,  Ossining  and  other  towns 
along  the  Hudson  River  with  the  county  seat  at  White  Plains, 
won  a  victory  last  week  at  a  special  term  of  the  Supreme 
Court  at  Nyack,  when  Justice  Tompkins  dissolved  the  injunc- 
tion against  it  obtained  by  the  Westchester  Traction  Company. 
The  Hudson  River  company  recently  gave  a  mortgage  for 
$5,000,000  to  the  Colonial  Trust  Company  and  will  now  proceed 
with  construction.  The  road  will  first  be  completed  in  Ossining 
and  then  extended  to  Briar  Cliff  Manor,  Pleasantvillc.  Sherman 
Park,  North  White  Plains  and  White  Plains  proper.  The 
company  was  awarded  a  franchise  last  week  which  takes  it  to 
the  White  Plains  line,  and  an  application  will  be  made  to  enter 
the  village  this  week,  as  a  certificate  of  public  necessity  has 
been  filed. 
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IMMENSE  ORDER  FOR  GAS  ENGINES.— The  largest 
single  order  for  gas  engines  ever  placed  in  this  country,  and 
for  the  largest  engine  of  this  type  ever  built,  has  recently  been 
awarded  by  the  United  States  Steel  Corporation  to  Allis- 
Chalmers  Company,  Milwaukee,  Wis.  Within  the  past  year 
this  company  has  taken  orders  for  36  gas  engines  of  4000-hp 
each,  or  an  aggregate  of  144.000-hp,  25  of  which  are  to.  be 
installed  as  a  part  of  the  mammoth  new  plant  now  in  course  of 
construction  by  the  Steel  Corporation,  at  Gary,  Ind. ;  seven  for 
the  Homestead  Plant  of  the  Carnegie  Steel  Company,  and  four 
in  the  South  Chicago  works  of  the  Illinois  Steel  Company. 
These  large  gas  engines  weigh  1,500,000  pounds  apiece.'  Their 
great  size  is  also  demonstrated  by  the  fact  that  the  shaft  of 
each  measures  three  feet  in  diameter.  It  will  require  2300  cars 
to  transport  these  machines  from  the  works  of  the  Milwaukee 
company  to  the  different  plants  of  the  Steel  Corporation,  where 
they  will  be  installed.  The  wide  use  of  gas  engines  by  the 
United  States  Steel  Corporation  marks  an  important  step  in 
the  progress  of  steel  manufacture  in  this  country,  as  they  are 
designed  to  operate  upon  the  hitherto  ''waste"  gas  developed 
by  the  blast  furnaces ;  thus  inaugurating  an  important  economy 
in  -steel  production.  The  majority  of  the  Allis-Chalmers  gas 
engines  on  order  will  drive  electric  generators  of  standard 
Allis-Chalmers  type,  25  cycle,  three-phase.  In  addition  to  the 
gas-driven  electrical  units,  orders  have  also  been  placed  with  the 
Allis-Chalmers  Company  for  12  gas-driven  blowing  engines. 
The  Indiana  Steel  Company,  Gary  plant,  will  have  eight  blow- 
ing engines,  and  the  Homestead  plant  of  the  Carnegie  Steel 
Company  has  ordered  the  remaining  four  units.  Each  blowing 
engine  has  a  capacity  of  3500  hp,  and  will  deliver  30,000  cu.  ft. 
of  free  air  per  minute  against  a  pressure  of  18  lbs.  per  sq.  in. 
which  is  ordinarily  the  ma.ximum.  All  of  the  gas-driven 
blowing  engines  purchased  by  the  Steel  Company's  plants  will 
be  equipped  with  "Slick"  type  blowing  tubes,  the  American 
patent  rights  covering  which  are  owned  by  Allis-Chalmers 
Company. 

LONG  ISLAND  TROLLEYS.— The  New  York  State  Board 
of  Railway  Commissioners  has  given  its  certificate  of  necessity 
to  the  Queens  Borough  Street  Railway  Company  for  a  trolley 
road  to  run  along  Van  Alst  avenue,  Astoria,  from  the  present 
center  of  the  district,  at  Flushing  avenue,  through  East  River 
Heights,  to  the  new  settlement  of  the  Astoria  Light.  Heat  & 
Power  Company.  The  line  will  be  less  than  a  mile  in  length, 
and  for  3000  feet  will  run  through  the  property  of  the  Rickert- 
Finlay  Realty  Company,  whose  officers  comprise  most  of  its 
board  of  directors.  It  will  be  an  independent  company,  but  will 
either  e.xtend  its  line  down  to  the  Ninety-second  street  ferry  or 
arrange  for  transfers  to  that  point,  only  six  blocks  distant.  In 
either  case,  the  time  from  East  River  Heights  to  the  ferry  will 
b<'  only  five  minutes.  The  road's  application  for  a  franchise 
has  been  filed  with  the  city's  bureau  of  franchises,  and  will  be 
heard  by  the  Board  of  Estimate  and  Apportionment  on  July  8. 
The  Astoria  Light,  Heat  &  Power  Company  is  at  present  under 
the  necessity  of  transporting  some  1500  of  its  employees  every 
day  from  Manhattan  to  Astoria  on  tugs,  on  account  of  the  lack 
of  housings  for  them  near  their  work.  This  condition  is,  of 
course,  anomalous  with  families  living  in  the  congested  part  of 
the  city  while  the  bread  winner  earns  his  living  amid  suburban 
svrroundings,  but  must  continue  until  the  company  builds  its 
groups  of  flathouscs  and  the  buyers  at  East  River  Heights 
finish  their  construction  work.  In  the  meantime  the  new  trolley 
line  will  be  of  enornious  benefit  to  both  properties,  and,  in  fact, 
to  the  whole  section  of  Astoria  lying  along  the  East  River 
north  of  Ninety-sixth  street. 

THE  CARSTARPHEN  ELECTRIC  COMPANY,  Denver, 
Co!.,  has  removed  its  entire  establishment  to  larger  and  more 
commodious  quarters  at  Broadway  and  20-22-24-26  Colfax  Ave- 
nue. The  steadily  increasing  demand  recently  for  panel  boxes, 
cabinets,  switchboards  and  other  products  which  this  firm  manu- 
factures, together  with  a  general  growth  in  all  departments, 
has  made  this  move  necessary.  This  company  has  a  reputation 
throughout  the  entire  West  as  manufacturers  of  large  switch- 
boards and  as  having  constructed  some  of  the  largest  and  most 
elaborate  X-ray  coils  in  the  country;  and  is  practically  the 
only  establishment  in  that  territory  which  undertakes  the  con- 
struction of  any  kind  of  electrical,  experimental  or  scientific 
apparatus  generally  supposed  to  he  produced  only  in  the  extreme 
East.  This  was  demonstrated  by  its  pioneer  work  in  wireless 
telegraphy,  some  of  their  apparatus  having  been  in  daily 
operation  for  tite  past  si^i  years  on  the  Pacific  Coast.     In  the 


new  location,  provision  has  been  made  for  an  electric  garage 
and  charging  station,  where  it  will  also  handle  the  agency  for 
an  electric  automobile,  storage  batteries,  etc.  W.  P.  Carstar- 
phen,  Jr.,  is  president  and  manager  and  D.  M.  Gray  secretary 
and  treasurer  of  the  firm.  L.  M.  McBride  is  retained 'in  the 
capacity  of  assistant  manager  and  engineer.  The  recent .  ex- 
pansion makes  it  the  largest  exclusively  electrical  house  in 
Denver? 

INDUCTION  MOTORS  FOR  GRINDING  SHOPS.— Deer 
&  Company,  Moline,  111.,  one  of  the  largest  manufacturers  of 
plows  and  agricultural  implements  in  the  world,  recently  pur- 
chased a  number  of  20-hp  and  30-hp,  60-cycle,  3-phase,  440-volt, 
Allis-Chalmers  induction  motors,  for  use  in  the  grinding  shop 
where  the  mould  boards,  shares  and  other  plow  parts  are 
ground.  The  service  to  which  these  motors  are  to  be  applied 
is  niterrtiittent  in  character,  and  the  application  itself  is  some- 
thing out  of  the  ordinary.  Each  motor  is  arranged  for  a  pulley 
on  either  end  of  the  shaft,  but  the  pulleys  are  left  off  and  the 
shaft  is  extended  by  coupling  to  it  a  piece  of  shaft  about  6  ft. 
long  carrying  pulley  and  having  extra  bearings.  From  each 
pulley  is  belted  a  grinding  machine,  each  machine  having  two 
emery  or  carborundum  wheels,  as  desired,  for  the  special  type 
of  steel  to  be  ground,  making  a  total  of  four  grinding  wheels 
to  each  motor,  allowing  four  men  the  service  of  one  motor, 
which  gives  li  group  drive  effect.  The  pieces  of  steel  to  be 
ground  are  laid  on  the  frame,  and  the  operator  presses  the  steel 
against  the  wheel  by  lifting  the  frame  up  so  the  desired  part  of 
the  steel  can  be  ground.  Thus  there  is  a  possibility  of  four 
men  grinding  at  once,  but  rarely  more  than  two  wheels  are 
working  at  once,  because  of  time  consumed  in  shifting  the  steel 
pieces  on  the  frame  so  as  to  get  them  in  position  to  be  ground. 

BELL  TELEPHONE  OUTPUT— The  American  Telephone 
&  Telegraph  Company's  instrument  statement  for  the  month 
of  May  and  five  months  ended  May  31  compares  as  follows: 

May.  1907.  1906.  1905.  1904. 

Gr.    output    153,835  211,575  168,764  103.897 

Returned      79,577  59,343  53,212  51.721 

Net     output 74,558  132,230  115,552  52.176 

5    mo.    gross    output 777,743  944,6l4  777,o65  50S.372 

Returned    453.870  303,362  231,115  203,046 

5  mo.   net   output 323,873  641,252  545.950  305,326 

Total    outst 7.431,709  6,339,510  5,026,514  4.084.S43 

This  indicates  a  steady  gain  but  well  below  that  of  1905-6, 
which  was  abnormal  as  compared  with  1904. 

LONG  DISTANCE  OIL  PUMPING.— An  interesting  instal- 
lation will  shortly  be  made  in  the  San  Joaquin  Valley,  Cal., 
when  an  oil-pumping  plant  285  miles  in  length  will  be  installed. 
The  Southern  Pacific  Company  have  recently  awarded  to  the 
George  E.  Dow  Pumping  Engine  Company  contract  for  this 
work.  There  will  be  twenty-four  separate  stations,  and  each 
station  will  be  equipped  with  750  horse-power  of  Edge  Moor 
water  tube  boilers,  built  by  the  Edge  Moor  Iron  Company.  Edge 
Moor,  Del.  This  will  make  the  largest  water  tube  boiler  in- 
stallation in  the  country  for  pumping  oil.  The  Tracy  Engineer- 
ing Company,  of  Los  Angeles  and  San  Francisco,  the  Pacific 
Coast  agents  of  the  Edge  Moor  Company,  vnll  erect  these 
boilers. 

FUEL  ECONO.MIZER  ORDERS.— The  Boston  Elevated 
Railway  Company.  Lincoln  Power  Station,  Boston,  Mass..  and 
the  Wood  Worsted  Mills,  Lawrence,  Mass.,  have  recently  placed 
repeat  orders  with  the  B.  F.  Sturtevant  Company,  of  Boston, 
Mass.  for  their  new  metal-to-metal  fuel  economizers.  In  the 
case  of  the  Boston  Elevated  Railway  Company,  a  special  form 
has  been  adopted  to  meet  special  requirements.  The  Syracuse 
Malleable  Iron  Works,  Syracuse,  N.  Y. ;  Russia  Cement  Com- 
pany, Anacortes,  Wash.;  Glen-Lowry  Mfg.  Company,  Whit- 
more,  S.  C,  and  Union  Light,  Heat  &  Power  Company,  Fargo, 
N.  D.,  are  also  installing  fuel  economizers  with  metal-to-mctal 
joints  manufactured  by  the  B.  F.  Sturtevant  Company. 

CHICAGO  SUBWAY.— Advices  from  Chicago  state  that  all 
connections  between  the  Illinois  Tunnel  and  the  various  railroad 
freight  houses  will  be  completed  within  90  days.  President 
MacRoberts  says  that  the  mail  service  will  be  extended  but  no 
passenger  service  is  in  contemplation.  Work  is  being  pushed 
on  theWconstructioii  of  switches  to  30  additional  business 
houses.  Vice-president  Collins  saj'S  it  will  be  'Xunpleted  within 
.10  days.  Last  month  the  company  operated  28,000  trains. 
Facilities  now  permit  of  the  operation  of  three  times  as  many. 
The  company  operates  47  miles  of  undcrgroimd  track.  Ulti- 
mately the  system  will  cover  75  miles. 
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MOTORS  IN  PAINT  FACTORY.— Some  months  ago  the 
Wadsworth-Howland  Company,  of  Chicago,  large  paint  manu- 
facturer, suffered  the  loss  of  its  plant  through  fire,  and  in- 
stead of  rebuilding  upon  the  old  site,  purchased  the  paint  works 
of  George  W.  Pitkin  &  Companj',  then  in  process  of  building, 
and  equipped  it  with  Allis-Chalmers  induction  motors  for  driv- 
ing the  entire  plant.  The  electric  motor  equipment  comprises 
forty-odd  motors  ranging  from  i  to  30  horse-power  and  'aggre- 
gating over  300  horse-power.  Four  30-hp  motors  operating  at 
a  speed  of  900  r.  p.  m.  drive  six  lead  mixers,  five  lo-hp  motors 
at  1200  r.  p.  m.  drive  the  white  lead  and  putty  chasers,  three 
of  the  number  being  used  on  tandem  mills.  Fourteen  5-hp 
machines  are  used  on  sampling  mills  and  others  for  driving 
20-in.  water  cooled  mills.  Nine  3-hp  motors  at  1800  r.  p.  m. 
drive  water  cooled  mills,  two  i-hp  motors  drive  seamers,  in- 
dividual tanks  and  other  auxiliary  apparatus  throughout  the 
plant.  All  motors  are  belted  to  paint  machinery  built  by 
Kaestner  &  Company,  of  Chicago,  which  in  most  cases  run  at 
slow  speed,  for  which  reason  it  is  necessary  to  belt  to  each 
machine  or  group  of  machines  through  a  countershaft  in  order 
to  reduce  the  speed.  An  interesting  test  was  made  recently  on 
this  plant,  when  it  was  found  that  86.75  lbs.  of  paint  were 
ground  with  an  expenditure  of  24  kw-hours.  With  the  mill- 
stones in  better  condition,  this  would  have  been  improved  con- 
siderably as  to  output,  without  any  increase  in  energy  con- 
sumption. 

AUSTRALIAN  MATERIAL.— T/i?  CommoiiweaUh  of  Aus- 
tralia Gazette  announces  that  tenders  will  be  received  at  the  office 
of  the  Deputy  Postmaster-General,  Sydney,  up  to  Aug.  14,  from 
persons  desirous  of  contracting  for  the  supply  and  delivery  at 
the  Dcparimental  Stores,  Sydney,  of  telegraph,  telephone  and 
electric-light  material.  The  country  in  which  the  copper  for 
copper  wire  items  is  produced  must  be  stated.  The  /Gazette 
also  announces  that  tenders  will  be  received  at  the  office  of  the 
Deputy  Postmaster-General,  Perth,  Australia,  until  Aug.  6,  for 
the  supply  of  a  desiccating  apparatus  with  motor-driven  air 
pump  for  telephone  cable  work.  Tenders  must  be  accompanied 
by  a  deposit  or  receipt  for  deposit,  lodged  with  the  Deputy 
Postmaster-General  in  a  state  other  than  Western  Australia,  of 
5  per  cent  on  the  amount  thereof  up  to  $5,000,  or  2"/2  per  cent 
on  any  further  amount  in  excess  of  $5,000.  In  connection  with 
the  foregoing  announcements  it  is  stated  that  specifications  and 
descriptions  can  be  obtained  at  the  Commonwealth  Office  in 
London,  72  Victoria  Street,  S.  W.,  and  that  tenderers  can  ar- 
range to  have  the  preliminary  deposits  on  their  bids  paid  there. 
CENTRAL  ELECTRIFICATION.— Another  important  step 
was  made  in  the  electrification  of  the  New  York  Central  Rail- 
road this  week,  in  the  complete  abolition  of  steam  at  the  Grand 
Central  terminus  for  all  its  trains.  The  last  ten  steam  loco- 
motives were  dropped  July  i,  and  thus  the  whole  Central 
terminal  business  is  now  handled  electrically,  marking  a  sig- 
nificant date  in  electric  railway  work  on  the  large  scale. 

N.  Y.  EDISON  PLANT.— Tenders  for  constructing  the  new 
plant  of  the  Edison  Electric  Company  on  201st  SKeet,  which 
is  to  be  a  duplicate  of  the  plant  on  Fifty-Ninth  Street,  have  been 
made,  but  no  award  is  announced  as  yet.  The  plant  will  require 
upward  of  8000  tons  of  structural  steel,  it  is  reported,  which 
contract  will  be  subsequently  let  by  the  general  contractors. 

Financial  Intelligence. 

THE  V\-|':RK  IX  WALL  STREET.— Early  in  the  week  the 
stock  market  was  dull,  but  became  more  active  with  general 
advances  after  the  middle  of  the  week.  Good  crop  prospects, 
as  well  as  an  apparent  ending  of  the  gold-export  movement, 
were  largely  responsible  for  this,  while  the  market  disregarded 
the  advance  of  money  rates  at  7  @  10  per  cent  on  call  as 
being  a  natural  and  temporary  result  of  the  enormous  July  1 
disbursements,  which  amount  to  over  $180,000,000.  The  failure 
of  the  New  York  City  bond  sale  to  be  fully  subscribed  for 
caused  a  break  on  Friday  afternoon.  Incidents  of  the  week 
were  scanty,  but  on  the  whole  favorable.  Rumors  of  a  fresh 
bond  issue  by  the  United  States  Steel  Corporation  were  em- 
phatically denied.  The  favorable  report  for  the  year  ending 
April  t,  issued  by  the  American  Cir  &  Foundry  Company, 
attracted  considerable  attention.  The  decline  in  copper  prices 
had  but  little  effect  on  .\malganiated.  but  the  Interhorough 
stocks  were  again  a  weak  feature  in  the  face  of  the  general 
improvement.  All  the  other  traction  stocks  and  the  electric  list 
were  more  active  and  made  substantial  advances  in  many  in- 


stances.    In  a  general   way  the  curb  market  showed  a  better 
tone,  with  twice  as  large  a  volume  of  business,  as  during  the 
previous  week.    Following  are  the  closing  quotations  of  July  2 : 
NKVV    VOKK. 


Juoc  25  July 

•Chalmers    Co 9^  10 

•Chalmers  Co.  pfd..    28  29 

Dist.  Tcl —  — 

Locomolivc. . .   58  58J^ 

-Vmer.   I.>ocomotivt.*  pfd..  103  105 

,\mcrican  TcL  &  Cable.    75  75 

.\mcrican  Tcl.  &  Tc-1....   —  109 

Jirooklyn  Rapid  Transit.   55^  56 

Klectric  lioat 33  33 

Electric  Hoat  pfd 80  80 

Klectric  Vehicle —  — 

•Electric   \'ehic!e   pfd....   —  — 


June  2S  July  2 

fiencral  Elcctrjc   138       138 

Hudson  River  Tel —        — 

Interhorough  Met.  com.    16^-    16 
Interhorough  Mtt.  pfd..  47         43^ 
Mackay  Cos. 


pfd. 


Marconi    Tcf. 
Metropolitan   St.    Ry. 
"      ■    '    X.  ;.  Tcl... 


—         95 


-9Vi 


79'A 


to         Western  L'nii 

—  Wcstinghouse  com. 

—  Westinghousc    pfd — -         — 

BOSTON 

June  25  July  2  Tune  25  July  2 

Tcl.  &  Tcl. ...IDS       109        Mass.  Elcc.   Ry.  pfd....   57         — 
Cumberland  Telephone.  .103^^     —        Mexican  Telephone  ....   'il-i       x'/i 

I'Ulison    Elec.    Ilium 205       214        New  England  Telep.  ...*!  10        no 

General   Electric 138        I384i     Western  Til.  &  Tel 5         — 

.Mass.  Elcc.  Ry 16 Ji     —        West.  Tel.  &  Tel.  pfd.. '70        — 

P1IILADELPHI.^. 
June  25  July  2  June  25  Julys 

American  Railways 48         48!^     Phila.  Electric 8  Sfi 

Elec.  Co.  of  America...     g^       g%    Phila.  Rapid  Transit 23'i^     nii 

Elec.  Storage  Battery...  48^^     51         Phila.  Traction —        94 

Elcc.  Stor.  Battery  pfd.  .   —         — 

CHICAGO. 


June  25  July  2 

National  Carbon 73         — 

National  Carbon  pfd....   —         — 

Union  Traction 3%        jj^ 

L'nion  Traction  pfd ly'A      18 


June  25  July  2 

Chicago  City  Ry 150  160 

Chicago  Edison 140  144 

Chicago  Subway 24  25% 

Chicago  Tel.  Co —  125 

Metropolitan  Elec.  com.   23  23^4 
'.Asked. 

PHILADELPHIA  TRACTION  LAW.— Mayor  Reybum,  of 
Philadelphia,  has  signed  the  new  ordinance  whereby  the  city 
becomes  a  partner  in  the  management  of  the  Philadelphia  Tran- 
sit Company,  and  in  50  years  will  become  sole  owner  of  the 
entire  traction  system.  Subsequently  the  City  Councils  elected 
two  representatives  on  the  board  of  directors  of  the  Transit 
Company.  The  mayor  also  becomes  a  member  of  the  board. 
LTnder  the  ordinance  the  city  is  to  have  half  of  all  the  com- 
pany's profit  over  6  per  cent.  The  company  must  establish  a 
sinking  fund  to  extinguish  its  capital  of  $30,000,000  at  the  end 
of  50  years.  It  is  required  to  call  in  unpaid  capital  and  expend 
the  whole  amount  in  improvements.  The  city  will  have  a  right 
on  any  July  I  to  take  over  the  whole  property  upon  six  months' 
notice  after  paying  the  amount  of  its  outstanding  capital  stock. 
This  right  is  assignable.  The  ordinance  to  regulate  passenger 
railways  approved  July  7,  1857,  together  with  all  other  ordi- 
nances on  this  subject  are  repealed,  but  the  city  retains  the 
right  to  make  all  rules  and  regulations  relating  to  the  operation 
and  inanagement  of  the  company's  lines  necessary  for  public 
health  and  safety.  For  paving  of  streets  and  car  licenses  the 
company  will  pay  an  annual  charge  running  from  $500,000  in 
the  beginning  to  $700,000  in  the  last  10  years  of  the  contract. 
Other  fixed  payments  are  provided.  The  company  cannot  as- 
sume further  leases  or  obligations  or  part  with  its  property 
without  the  consent  of  the  city.  It  cannot  issue  stock  or  bonds 
without  the  consent  of  the  Councils.  Councils  may  determine 
upon  routes  of  new  surface,  elevated  or  subway  lines,  and  if 
the  company  fails  to  accept  the  same  within  90  days  the  city 
may  offer  the  franchises  to  those  who  will  undertake  them.  .\s 
a  means  of  assuring  payment  of  part  earnings  to  the  city,  the 
controller  is  to  have  access  to  the  company's  books,  accounts 
and  vouchers  to  verify  its  financial  statements  by  examination 
and  report  result  to  the  Councils. 

MR.  SPEYER  ON  THE  OUTLOOK— At  the  opening  of 
the  Htampstead  section  of  the  London  Underground  "tube  sys- 
tem" last  week,  a  project  in  which  .American  capital  is  largely 
interested,  owing  to  the  tlotation  here  of  $15,000,000  of  the 
Underground  5  per  cent  notes  through  Speyer  &  Company.  Sir 
Edgar  Speyer,  of  the  London  banking  house  of  Speyer  Brothers, 
maSe  an  address  containing  the  following  remarks  regarding 
the  investment  situation:  "I  alluded  at  the  beginning  of  my 
remarks."  said  Sir  Edgar,  "to  the  depression  and  disturbance 
that  prevail  in  the  investment  markets,  and  I  must  say  that 
the  want  of  sympathy  for,  not  to  say  hostility  to.  private  enter- 
prise has  had  an  unfavorable  effect  generally.  While  the  main 
causes  of  this  depression  are  what  we  may  call  natural  causes, 
I  cannot  but  agree  with  the  view  of  that  eminent  financial 
authority.  Lord  Rothschild,  that  the  talk  of  what  is  loosely 
termed  Socialistic  tendency  has  had  a  frightening  result  in  many 
quarters.  I  consider  these  fears  exaggerated  and  hardly  war- 
ranted, but  it  should  be  remembered  that  there  is  a  very  narrow 
margin  between  fear  and  caution  in  business  and  that   capital 
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is  timid.     I  trust  and  believe  that  those  in  authority  are  fuUv 

t.on  as  It  exists  all  over  the  world  it  is  imperative  that  all  im- 
pressions of  capital  being  threatened  or  not  sufficiently  pro- 
tected should  be  dispelled."  >    P'u 

DIVIDENDS.-Directors  of  the  Detroit  United  Railway 
Company  have  declared  a  regular  quarterly  dividend  of  lA 
Tr.cTl°']  "',lT''o  ^'°<^'^'  P^y^'ble  Aug.  ,.  The  Manchest'er 
Traction,  Light  &  Power  Company  has  declared  a  regular 
quarterly   dividend  of   1^4   per  cent,   and  an   extra   dividend  of 

L  deH  '  T^^  -^"'^  '''■  '^^^  Nebraska  Telephone  Company 
ha=  declared  the  regular  quarterly  dividend  of  iV.  per  cent 
payable  J"ly  lo.  Directors  of  the  Mexican  Telegraph  Compan^ 
have  dec  ared  the  regular  quarterly  dividend  of  o^<  per  cent 
payable  July  i6.  Dividends  have  been  declared  bv  the  United 
States  Telephone  regular  quarterly,  ^  of  i  per'  cent  on  the 
common  ai.d  H  of^i  per  cent  on  the  preferred,  payable  July  lo, 
and  the  Havana  Electric  Company  quarterlv  i%  per  cent  on 
the  pre  erred.  The  National  Light.  Heat  &  Power  Cor^panJ 
has  dec  ared  a  regular  quarterly  dividend  of  i%  per  cent  on 
the  preferred  stock,  payable  July  i.  The  New  York  &  New 
A-?'  7  f"  ."^  Company  has  declared  a  regular  quarterly 
dividend  of  lY^  per  cent  on  the  capital  stock,  payable  July  15 
The  United  Traction  &  Electric  Company  of  New  Jersey  has 
declared  a  dividend  of  1%  per  cent  on  the  capital  stock,  pa'yable 
July  I  The  directors  of  the  Multiphone  Operating  Companv 
have  declared  the  regular  monthly  dividend  of  i  per  cent 
payable  July  1.  The  East  St.  Louis  &  Suburban  Company  has 
dec  ared  the  regular  quarterly  dividend  of  ly,  per  cent  on  the 
preferred  stock,  payable  July  15.  The  board  of  directors  of 
the  Havana  Electric  Railway  Company  has  declared  a  dividend 
of  I,,  ^er  cein  for  the  quarter  ended  June  30.  The  Cincinnati, 
-Newport  &  Cov-ington  Traction  &  Light  Company  has  declared 
a  dividend  of  ^  of  l  per  cent  on  the  common  and  iV.  per  cent 
on  the  preferred  stock,  payable  July  15.  The  Newburvport, 
Mass.,  Citizens  Street  Railway  Company  has  declared  a'  divi- 
dend of  2>.  per  cent,  payable  July  i.  The  Davton,  Ohio,  City 
Railway  has  declared  the  regular  quarterly  dividend  of  iV.  per 
cent  on  the  comnion  stock  and  ly,  per  cent  on  the  preferred 
payable  July  i.  The  Cleveland,  Ohio,  Electric  Railway  Com- 
pany has  declared  the  regular  quarterly  dividend  of  ;i  of  i 
per  cent  payable  July  i.  The  Forest  City  Railway  Company, 
of  Cleveland,  Ohio,  has  declared  the  regular  quarterlv  dividend 
of  ij^  per  cent  payable  July  i.  The  Northampton,  Mass., 
btreet  Railway  Company  has  declared  a  semi-annual  dividend 
of  3  per  cent,  payable  July  i.  At  the  meeting  of  the  Hall  Signal 
Company,  the  dividend  of  i  per  cent  and  y  per  cent  extra  on 
ArT-r/!°f'>  "^^^  declared,  payable  July  i.  The  directors 
ot  the  Philadelphia  Company  have  declared  the  regular  quarter- 
ly dividend  of  ly  per  cem  on  the  common  stock,  payable 
Aug.   I. 

WESTERN  UNION.-With  regard  to  the  recent  decline  of 
Western  Union  Telegraph  7  or  8  points  to  7&y,  and  the  issue 
of  bonds  the  Wall  Street  Journal  says:  "The  surplus  available 
for  dividends  after  deducting  bond  interest  is  equal  to  516 
per  cent  earned  on  the  $97,340,600  capital  stock  outstanding 
Out  of  this,  the  company  is  paying  dividends  at  the  rate  of  s 
per  cent,  leaving  a  surplus  for  the  year  which  is  equal  to  only 
^16  per  cent  on  the  stock,  a  very  close  margin.  Some  comment 
has  been  caused  by  the  issuance  of  $10,000,000  of  additional 
bonds  with  a  consequent  addition  of  $400,000  per  vear  to  the 
fixed  charges  when  the  balance  sheet  shows  a  surplus  of  $17  - 
oi9,89«.  Such  action  was  justified,  however,  because  the  surplus 
lunds  have  been  invested  in  new  plant  and  extensions  and  new 
funds  were  needed  in  order  to  restore  the  surplus  account  to 
Its  proper  relation  to  the  other  items  in  the  balance  sheet  The 
capita  ization  of  tangible  property  such  as  these  additions  was 
entirely  proper.  An  avenue  of  explanation  of  the  earnings  and 
future  probabilities  of  the  company  may  be  followed  in  the 
comparative  hgures,  given  below,  which  are  practically  self- 
explanatory  :  0  .  „  .y  <-  • 
innfi                                           .  "^/eipts.               Kxpcnditurcs.  Net 

^05:::: Hl-ilM^'  $^3,605.07.  $;.070  582 

,504        IT,"-^^^  ^■.845.570  7.188064 

,903      ll''AHH  2-.361.915  7.887474 

28.073.095  20.7S0.766  7.^92.328 

From  the  foregoing  figures  it  will  be  seen  that  as  the  com- 
pany s  business  has  increased  during  the  last  five  years  with 
.m  one  exception,  the  ratio  of  operating  expenses '10  grcss 
income   has   been   greater   each   year  and   the   balance  available 
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establi  h  a  new  h^  !  °^   "'  >"''"«^    '^^   <^°"^P-"y   will 

estamisn  a  new  high  record  m  earnings,  orders  received  mll^-- 
bons  and  production  for  the  12  months  ending  Si  31  inog 
The  manufacturing  profits  in  April  and  May  a|greitted  $1  ^8 

$fio!tr"r  r'°"'  '""°""  ^'55,837.  niaking'°the'To  allncom:. 
$1,404,623,  which  was  at  the  rate  of  $8,4,77,8  a  vear     Thl  M 

ments  valued  at  $3,880,000  in  May:  "" 

1907-8 ^,aoil^l'r.r.  Shipments.  Collection. 

1906-7 '■       i,°°°-?.°°  $46,560,000  $46,000,000 

'904-S .6?70  6f'       ll-J^'ii"  -'■,649.184 

■9°3-4 ,8-o905l       lfT.^,i^l  20.546,478 

"902-3 igj".,^l       -'i.l-'-',646       21.872,228 

'9°-2 ■7:92;;33^       VAll'lt       20,445,443 

"^   /ijjy  I/, 604. 182  16,947,774 

The'^urrent  'year  '  ,,:^:r:::'L.J^'  sU^^^S^J. 

ijnr  nd  Mav'w^;  tf  .^«^'"°--"-  Elect'ric's  Z^ing  ,^ 
April  and  Maj,  was  the  increase  in  its  manufacturing  profits 
on    shipments^     For    example,    shipments    in    May    aggregated 

ner  ;.n;  J*^^^™'"^^  ^^^'^  equivalent  to  something  like  i8l' 
per  cent  of  shipments  in  that  month  "^ 

MEXICAN  TELEGR-\PH.-The  statement  of  estimated 
earnings  of  the  Mexican  Telegraph  Companv  for  the  quarter 
ending  June  30,  1907,  shows  only  a  small  mcrease  ,n  gros 
earmngs  and  a  decrease  in  net  caused  by  the  estima  ed  incfease 
m  operating  expenses.  According  to  the  estimated  figues^he 
gross  earnings  this  quarter  will  show  an  increase  of  approxi- 
mately i.i  per  cent,  while  net  earnings  will  show  a  de? re^se 
of  1.3  per  cent,  the  decrease  in  the  latter  being  caused  by  the 
estimated  increase  in  operating  expenses,  amount  ng  to  14  2 
per  cent.  The  item  of  total  income  shows  an  increase  of  t" 
per  cent  while  the  quarter's  surplus  is  estimated  to  be  only  os 
per  cent  greater  than  that  of  the  like  quarter  of  1906  The 
total  surplus  at  the  end  of  the  quarter  will  be  $212,^9,' or  97 
per  cent  less  than  the  same  quarter  of  last  vear.  Part  of  the 
surplus  decreases  was  caused  by  the  increased  paj-ments  "o  the 
Mexican  government  on  concessions.  The  showing  of  gross 
and  net  earnings  of  this  quarter  does  not  compare  very  ffvor- 
ablj  with  the  same  quarter  of  previous  years.  In  1905  gross 
mcreased  $16,500  and  net  $12,500  and  in  1906  gross  and  net 
increased  approximately  $34,500,  while  for  this  quarter  the  esti- 
mated increases  are  only  $2,000  each. 

CENTRAL  &  SOUTH  AMERICAN  TELEGRAPH -The 
statement  of  the  Central  &  South  American  Telegraph  Com- 
pany for  the  quarter  ending  June  30,  1907,  partly  estimated,  re- 
veals a  satisfactory  increase  in  gross  and  net  earmngs,  but  the 
operating  expenses  as  estimated  by  the  company  show  a  large 
increase,  greater  in  proportion  than  either  gross  or  net  Gross 
earnings  are  estimated  to  increase  11.9  per  cent  for  the  quar- 
ter, but  the  increase  of  23.3  per  cent  in  estimated  operating  ex- 
penses makes  the  showing  of  net  earnings  not  quite  so  good 
as  gross,  being  6.9  per  cent.  While  the  item  of  total  income 
IS  increased  6.3  per  cent,  the  quarter's  surplus  shows  a  de- 
crease of  9.5  per  cent,  when  compared  with  the  surplus  for 
the  same  quarter  last  year.  The  total  surplus  as  of  June  m 
compared  with  the  surplus  at  the  same  time  last  vear  will 
show  an  increase  of  $490,577.  or  29.6  per  cent.  The'  increase 
of  25  per  cent  in  the  item  of  dividend  requirements  is  caused 
by  the  payment  of  dividends  on  the  $2,000,000  of  stock  which 
was  issued  on  June  i  to  stockholders  as  a  25  per  cent  dividend 
J.  G.  VVHITE  &  COMPANY,  of  London,  England,  have  just 
presented  their  seventh  report,  up  to  Feb.  28,  1907.  It  shows  a 
profit  for  the  year  of  ^.58,378,  the  available  balance  being  £47811 
When  the  year  closed  the  value  of  contracts  on  hand  w.i's  in 
excess  of  ii, 500.000.  and  the  business  included  work  in  Buenos 
Ayres.  Para,  Montevideo.  Caracas  and  Rombav.  There  was 
carried  forward  a  sum  of  £18.311.  with  i2o.ooo'to  reserve  ac- 
"?,""! •,.'J'".'*'  ^^•^°°  "■''''  P-'^'d  ""f  '"  dividends  and  bonus.  The 
allied  Waring  White  Building  Company  is  showing  progress 
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BELL  TELEPHONE  CAPITAL.— Advices  from  Boston 
arc  to  the  effect  that  the  success  of  the  American  Telephone  & 
Telegraph  Company  stock  subscription  has  far  exceeded  the 
estimates  of  the  management.  Final  figures  will,  of  course, 
not  be  ready  for  several  days,  but  enough  is  known  at  present 
to  make  it  certain  that  less  than  $2,000,000  of  the  entire  $22,- 
000,000  of  new  stock  will  remain  unsubscribed  for.  In  the 
early  days  of  the  subscription  the  opinion  was  freely  ex- 
pressed by  many  students  of  the  telephone  situation  that  the 
company  could  not  possibly  sell  at  this  time  more  than  $5,000,- 
000  to  $10,000,000  new  stock.  A  telephone  official  says:  "The 
splendid  success  of  the  new  stock  issue  proves  one  thing — that 
in  the  midst  of  a  period  of  universal  depression  in  the  security 
markefs  of  the  world  the  stockholders  of  the  American  Tele- 
phone &  Telegraph  Company  may  be  counted  upon  to  support 
the  company  by  taking  a  new  issue  of  stock.  If  the  New  Eng- 
land investors  will  loyally  support  the  company  at  such  a  time 
as  the  present,  it  is  almost  self-evident  that  they  will  at  other 
seasons  when  capital  is  flowing  more  freely  into  investment 
channels."  One  of  the  most  important  results  of  the  new  sub- 
scription has  been  the  increase  in  the  number  of  stockholders. 
Although  it  will  be  a  week  or  two  before  the  exact  results 
are  known,  it  is  practically  assured  that  the  stockholders  list 
now  crosses  the  20,000  mark.  Last  January  the  company  had 
18,194  stockholders.  According  to  William  VV.  Cook,  general 
counsel  for  the  Mackay  Companies,  that  organization  exercised 
its  right  to  the  full  proportion  of  new  stock  of  the  American 
Telephone  &  Telegraph  Company,  which  will  be  allotted  to  it 
according  to  its  present  holdings.  As  the  Mackay  Companies 
hold  approximately  70,000  shares,  their  proportion  of  new  stock 
at  the  rate  of  one  share  to  each  si.x  shares  already  held  will 
be  about  11,600  shares,  and  would  entail  the  payment  of 
$1,160,000. 

NEW  JERSEY  PUBLIC  SERVICE.— Last  week  a  4  per 
cent  dividend,  payable  quarterly,  was  declared  by  the  board  of 
directors  of  the  Public  Service  Corporation  of  New  Jersey. 
It  was  the  first  time  the  company  has  taken  such  action  since 
its  organization.  May  9,  1903.  At  a  meeting  of  the  directors 
of  the  United  Electric  Company,  a  subsidiary  concern,  previous 
to  the  meeting  of  the  Public  Service  board,  a  special  5  per  cent 
dividend  out  of  the  accunmlated  surplus  was  declared.  The 
United  Electric  Company  was  organized  June  1,  1899,  but  never 
paid  a  dividend  before.  The  authorized  capital  stock  of  the 
Public  Service  Corporation  is  $25,000,000.  Of  this  amount 
$12,250,000  has  been  issued.  Besides  this  there  are  outstanding 
in  5  per  cent  convertible  notes  $6,250,000,  .on  which  two  more 
instalments  of  10  per  cent  e:ich  are  due  from  their  holders.  It 
is  mandatory  upon  the  corporation  to  convert  these  notes  into 
stock.  When  the  Public  Service  Corporation  was  formed  it 
took  over  gas,  electric  lighting  and  trolley  corporations  whose 
outstanding  stock  aggregated  approximately  to  $60,000,000. 
Under  the  terms  of  the  merger  this  capitalization  was  lowered 
to  $20,200,000,  certificates  being  issued  in  exchange  for  the  stocks 
in  ratios  as  follows :  United  Electric  Company,  30  per  cent ; 
Orange  &  Passaic  Valley,  30  per  cent ;  Elizabeth,  Plainfield  & 
Trenton.  30  per  cent;  Jersey  City,  Hoboken  &  Paterson,  35  per 
cent,  and  North  Jersey  Street  Railway,  40  per  cent.  The  in- 
terest charge  on  these  certificates  under  the  merger  agreement 
was  to  begin  at  i  per  cent  and  rise  by  degrees  to  a  maximum 
of  6  per  cent.  Mr.  Thomas  N.  McCarter,  president  of  the 
Public  Service  Corporation,  after  the  meeting  said  that  the 
United  Electric  dividend  represents  a  division  of  the  present 
cash  assets  of  the  company  available  for  distribution,  and  as  no 
dividend  has  heretofore  been  declared  it  is  at  the  rate  of  ^ 
of  I  per  cent  for  8  years  of  the  company's  existence. 

STATE  LINE  TELEPHONE  COMPANY.— The  filing  of 
a  collateral  trust  mortgage  for  $5,000,000  by  the  State  Line 
Telephone  Company  made  to  the  Cohimercial  Trust  Company 
of  New  Jersey  against  which  $1,000,000  of  5  per  cent  bonds  will 
be  immediately  issued  is  seemingly  the  first  step  of  that  com- 
pany to  provide  funds  to  finance  a  fight  for  an  entrance  into 
New  York  City.  The  company  is  one  of  a  group  of  indepen- 
dent companies  which  are  building  lines  in  New  York  State 
and  also  in  New  Jersey  to  cdmpole  with  the  various  Bell  com- 
panies. It  is  slated  Ihat  it  already  has  n  service  as  far  south 
as  Peckskill  and  the  proceeds  of  these  bonds  will  enable  it  to 
extend  its  system.  The  Great  Eastern  Telephone  Company, 
which  is  affiliated  with  this  company,  is  now  an  applicant  for 
a  franchise  in  New  York  City,  claiming  rights  under  a  fran- 


chise granted  the  New  York  Electric  Lines  Company  in  1883. 
The  corporation  counsel  has  reported  adversely,  however,  on 
the  validity  of  the  franchise  and  the  courts  have  refused  to 
grant  a  writ  compelling  the  city  authorities  to  give  permission 
to  open  the  streets  for  the  purpose  of  building  subways  for 
its  wires. 

WESTINGHOUSE  EARNINGS.— The  consolidated  and 
condensed  statement  of  income  for  the  Westinghouse  Electric 
&  Manufacturing  Company  and  its  subsidiary  companies  for 
the  first  two  months  (April  and  May)  of  the  present  fiscal  year 
is  as  follows : 

Manufacturing   profit    51,2^,786 

-Miscellaneous    income    ISS337 

Total    income    $1,404,6^4 

Less    interest    on     bonds    and    debenture    certificates, 
miscellaneous  interest,  depreciations,  etc 584.800 

Net  credit  to  surplus $819,824 

The  management,  under  the  direction  ot  E.  M.  Hcrr.  first 
vice-president,  has  been  making  radical  changes  in  manu- 
facturing methods  having  for  their  object  an  increase  in  out- 
put, a  decreased  percentage  in  amount  of  material  carried  in 
stock  and  in  process  of  manufacture,  and  a  general  improve- 
ment in  quality  of  apparatus.  All  sales  of  the  company  are 
substantially  for  cash  and  monthly  collections  are  substantially 
equal  to  the  amount  of  the  shipments. 

GOVERNMENT  REVENUES.— According  to  official  statis- 
tics from  Washington  the  fiscal  year  of  the  Government  has 
closed  with  a  surplus  of  substantially  $87,000,000,  one  of  the 
largest  net  balances  ever  shown.  In  the  fiscal  year  1902  there 
was  a  surplus  of  $91,287,275,  but  that  was  the  largest  since  1890. 
In  the  year  just  closed  the  income  from  the  various  sources 
of  revenue  was  $369,306,133  and  expenditures  $578,376,709,  as 
compared  with  receipts  of  $589,574,286  for  the  last  fiscal  year, 
and  expenditures  of  $568,784,790,  the  surplus  in  that  year  being 
$25,669,322.  There  has  been  a  tremendous  increase  in  receipts 
in  the  year  just  closing,  while  the  expenditures  have  been  only 
about  $10,000,000  in  excess  of  last  year.  The  largest  increase 
in  receipts  has  been  from  customs,  although  internal  revenue 
has  shown  a  big  gain.  The  receipts  from  the  different  sources 
this  fiscal  year  have  been  as  follows:  Customs,  $333,230,126; 
internal    revenue,   $270,309,388;    miscellaneous,   $61,766,619. 

NEW  YORK  BONDS  are  not  wanted  in  these  days  of 
municipal  plants  and  ownership.  Last  week  the  city  offered 
$29,000,000  of  4  per  cents  and  had  takers  for  less  than  $2,000.- 
000,  on  which  the  highest  offer  for  small  lots  was  101.50.  The 
city  offered  $20,000,000  of  corporate  stock  for  various  municipal 
purposes,  $5,000,000  of  corporate  stock  for  water  supply,  $1,500.- 
000  of  stock  for  rapid  transit,  and  $500,000  of  stock  for  the 
public  library.  All  these  issues  were  for  the  so-year  terra. 
There  was  also  an  issue  of  $2,000,000  of  assessment  bonds, 
payable  in  191 7.  There  were  received  62  bids  from  56  bidders. 
The  total  amount  of  bids  received  was  $2,121,840.  The  average 
price  of  the  1957  stock  was  100.091,  making  the  income  basis 
about  3.994  per  cent.  The  average  price  of  the  1917  bonds 
was  100.02,  and  the  income  basis  of  the  latter  about  3.997  per 
cent    The  lowest  price  offered  was  par  an<i  the  highest  101.50. 

BOSTON  EDISON  PROSPERITY.— The  Edison  Electric 
Illuminating  Company  declared  last  week  a  regular  quarterly 
dividend  of  2'/-  per  cent  and  an  extra  dividend  of  i  per  cent. 
President  Edgar  said :  "By  reducing  its  prices  in  the  last  year 
the  company  has  reduced  the  bills  of  its  customers  by  $200,000. 
Notwithstanding  this  it  finds  itself  able  to  pay  an  extra  dividend 
of  I  per  cent,  thus  adopting  in  a  tentative  way  the  general 
principles  involved  in  the  operation  of  the  so-called  sliding 
scale." 

ILLINOIS  CONSOLIDATION.— The  St.  Clair  County 
(111.)  Gas  &  Electric  Company  recently  formed  by  the  consoli- 
dation of  the  Belleville  Gas  &  Electric  Company  and  East  St. 
Louis  Gas  &  Electric  Company,  and  controlled  by  the  .\mcrican 
Gas  Company  of  Philadelphia,  has  issued  $1,200,000  1st  con- 
solidated 5  per  cent  gold  bonds.  The  capital  stock  is  $3,350,000 
common  and  $150,000  preferred. 

LARGE  TRACTION  MORTGAGE.— A  mortgage  of  ihc 
properties  of  the  Chicago  City  Railway  Company  was  placed  on 
record  this  week  calling  for  the  issue  of  bonds  for  $10,000,000, 
due  in  20  years,  at  5  per  cent  interest.  The  money  is  t'.ir  n-^' 
in  the  general  improvement  of  the  company. 
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CHICAGO  EDISON  GROWTH.— Special  Chicago  financial 
despatches  state  that  the  details  of  the  plan  to  consolidate  the 
Chicago  Edison  and  the  Commonwealth  Electric  companies 
will  be  worked  out  before  the  adjourned  annual  meetings  of 
both  companies  July  I5-  Directors  believe  that  they  can  go 
ahead  without  the  consent  of  the  city,  but  as  the  merger 
proposition  became  involved  a  year  ago  with  the  question  of 
rates,  it  has  been  decided  to  go. before  the  council  agam.  The 
so-called  Chicago  Subway-Chicago  Edison  deal  is  regarded 
by  the  Edison  management  as  though  it  never  existed.  At 
no  time  was  the  management  in  favor  of  it  or  w-illing  to  admit 
its  existence  as  a  tangible  development.  Chicago  Edison's 
franchise  e.xpires  in  1912,  while  the  Commonwealth's  franchise 
runs  to  1947.  The  Commonwealth  in  case  of  merger  would 
naturally  take  over  the  Edison  properties.  All  the  Common- 
wealth stock  is  held  for  the  benefit  of  the  Edison  stockholders. 
Short  term  notes  recently  issued  by  the  Edison  were  guaran- 
teed by  the  Commonwealth.  When  the  Commonwealth  fran- 
chise was  taken  over  a  contract  was  entered  into  by  which  the 
Chicago  Edison  agreed  to  purchase  enough  energy  from  the 
Commonwealth  to  pay  the  interest  on  its  bonds.  Since  then 
the  Commonwealth  has  outgrown  the  original  company  in  im- 
portance, but  it  still  sells  it  energy  as  at  the  beginning.  A 
consolidation  would  mean  Hltle  in  the  actual  affairs  of  the  two 
concerns.  Combining  the  assets  and  liabilities  of  the  two,  the 
capital  stock  is  shown  to  be  $23,614,115-  Should  the  Edison 
increase  its  capital  to  $15,000,000.  the  consolidated  company's 
capital  stock  would  be  $25,000,000.  Under  the  new  municipal 
regime  all  such  public  utility  systems  stand  better  financially, 
■  and  if  well  run  like  the  Chicago  Edison  will  enjoy  better  treat- 
ment than  heretofore.  The  Chicago  Edison  board  is  .composed 
of  the  following:  Henry  A.  Blair,  Edward  L.  Brewster, 
Samuel  Insull.  Robert  T.  Lincoln,  Joseph  Leiter,  John  J. 
.Mitchell,  Erskine  M.  Phelps,  A.  A.  Sprague.  Lambert  Tree. 
Under  the  Insull  regime  the  Chicago  Edison  system  has  seen 
wonderful  but  solid  growth. 

UTAH-NEVADA  POWER.— Articles  of  incorporation  have 
been  filed  with  the  Colorado  secretary  of  state  for  the  Utah- 
Xevada  Power  Company  with  a  capital  of  $7,500,000,  by  Or- 
lando B  WiUcox,  Horace  G.  Lunt,  D.  B.  Ellis,  L.  B.  John- 
son. George  A.  H.  Eraser,  W.  A.  Reef,  Charles  I.  Hawthorne 
and  J.  C.  Darling.  The  company,  of  which  note  has  already 
been  made  in  these  columns,  is  an  auxiliary  of  the  Central 
Colorado  Power  Company,  which  has  a  capital  of  $22,000,000. 
Behind  the  parent  company  are  Former  Governor  Myron  T. 
Hcrrick,  of  Ohio;  Thomas  F.  Walsh,  David  Moffat  and  other 
Colorado  capitalists.  Its  purpose  is  the  construction  of  one 
of  the  largest  power  plants  in  the  world  in  the  Gore  canon, 
Colorado,  on  the  line  of  the  Moffat  road,  supplemented  by 
similar  plants  on  a  smaller  scale  near  Glenwood  Springs  and 
down  in  the  Gunnison.  Another  auxiliary  power  plant  is 
projected  in  Boulder  County  and  known  as  the  Eastern  Colo- 
rado Power  Company,  with  practically  the  same  people  behind 
it  The  purpose  of  the  parent  concern  is  to  develop  enough 
energy  to  furnish  electric  power  not  only  to  most  of  the 
mining  districts  of  Colorado,  but  also  to  many  of  its  chief 
cities  for  street  railways,  lights  and  other  commercial  enter- 
prises The  organization  of  the  Utah-Nevada  Company  is 
intended  to  furnish  electric  power  to  the  mining  districts, 
cities  and  towns  in  Utah,  Nevada  and  Idaho,  as  well  as  in 
Colorado.  The  plan  is  to  cover  as  much  territory  in  the  con- 
tiguous states  as  will  be  feasible  and  profitable.  Seventy-five 
thou'^and  shares  of  stock  will  be  issued  at  $100  a  share,  25,000 
of  which  will  he  oreferred  and  50,000  common.  Six  per  cent 
cumulative  dividends  will  be  guaranteed  annually  on  the  pre- 
ferred stock. 

CINCINNATI  LEASES.— In  order  to  comply  with  the  re- 
quirements of  the  Ohio  laws  in  the  lease  of  the  Cincinnati, 
Newport  &  Covington  Light  &  Traction  Company,  those  in- 
terested in  the  Columbia  Company  will  shortly  incorporate  the 
Columbia  Gas  &  Electric  Company,  of  Ohio.  The  lease  will 
be  made  to  this  company  and  assigned  to  the  Columbia  Loni- 
pany  of  West  Virginia.  The  lease  is  for  9?)  vc^rs  a"a  "''" 
be  dated  April  I,  1907.  The  lessee  agrees  to  guaraiitce  the 
interest  on  all  outstanding  bonds,  the  4/2  per  cent  dividend  on 
the  preferred  stock  and  a  graduated  scale  on  the  fonimon  stock, 
beginning  with  V/2  per  cent  the  first  year  and  increasing  to  6 
per  cent  in  the  sixth  year,  which  is  the  rate  to  be  paid  there- 
after The  first  quarterly  dividend  on  the  common  stock  will 
be  paid   on  July   15.       Holders  of  ten   shares  or  more  of  the 


original  railroad  stock  may  subscribe  for  bonds  of  the  Col- 
umbia Company  on  the  basis  of  go  per  cent  of  the  face 
value  of  such  bonds  to  the  extent  of  50  per  cent  of  their  hold- 
ings and  the  same  amount  of  common  stock  as  a  bonus.  Those 
who  have  less  than  ten  shares  of  stock  may  subscribe  for  one 
$500  bond,  paying  for  it  $450  and  receiving  $500  stock  as  a 
bonus.  A  statement  to  the  stockholders  shows  that  the  bond 
issue  of  $25,000,000  of  the  Columbia  Company  will  be  used 
for  the  following  purposes:  $9,000,000  for  the  purchase  of  the 
Cleveland  gas  properties ;  $6,000,000  to  build  a  pipe  line  to 
Cleveland;  $6,500,000  to  build  a  pipe  line  to  Cincinnati;  $i,000,- 
000  to  acquire  gas  field  in  West  Virginia  and  $2,500,000  to 
provide  a  guaranty  fund  and  take  care  of  future  developments. 
INDEPENDENT  TELEPHONY.— A  special  dispatch  from 
Rochester,  N.  Y.,  gives  the  following  news  as  to  negotiations 
which  still  seem  to  be  all  in  the  air;  "All  negotiations  with  the 
St.  Louis  people  for  the  purchase  of  the  United  States  Inde- 
pendent Telephone  Company  for  $6,000,000  were  declared  off 
this  afternoon  without  result,  and  the  telephone  company  mana- 
gers state  that  the  company  w'ill  be  reorganized  by  its  present 
bond  and  stock  holders.  Edward  F.  Geltra  and  E.  A. 
Faust,  of  St.  Louis,  arrived  here  from  New^-  York  for  a 
conference  with  the  option  committee  of  the  telephone  com- 
pany. It  is  understood  they  wxre  negotiating  with  New  York 
financiers,  represented  by  the  Phenix  National  Bank,  to  take 
over  the  properties.  The  St.  Louis  men  told  the  committee  that 
their  deal  for  taking  an  option  on  the  properties  of  the  United 
States  Independent  Telephone  Company  at  a  sale  price  of 
'$6,000,000  must  be  declared  off." 

TELEPHONE  EARNINGS.— The  Cumberland  Telephone 
&  Telegraph  Company  shows  gross  earnings  for  May  of 
$477,753,  and  a  net  of  $151,534,  an  increase  of  $6,004.  The 
United  States  Telephone  shows  gross  for  April  of  $34,927,  a'nd 
a  net  of  $22,715,  a  gain  of  $579-  The  Cuyahoga  Telephone 
Company's  report  for  the  year  ended  Dec.  31,  1505,  compares 
as  follows : 

1906.  190,1- 

Gross     $776,156  $587,487  Inc.        $128,669 

Expenses     ...'. 388.916  -   367,930100.  20,986 

Net     $307,240  $191,877  Inc.        $115,363 

Charges     261.104  175,863  Inc.  85,241 

Surplus     $46,136  $16,014  Inc.  $30,122 

ELECTRIC  LIGHT  EARNINGS.— Several  of  the  systems 
operated  by  Stone  &  Webster  report  good  April  earnings.  The 
Lowell  Electric  Light  Corporation  show^s  $24,727  or  $3,337 
better  than  in  igo6.  The  Minneapolis  General  Electric  Com- 
pany reports  $71,705,  a  gain  of  $9,568.  The  Edison  Electric 
system  of  Brockton  reports  $14,380,  a  gain  of  $1,442.  The 
Houghton  County  Electric  Light  Company  of  Houghton,  Mich., 
reports  $19,241.  an  increase  of  $2,004.  A  decline  is  shown  by 
the  Cape  Breton  Electric  Company  Line,  the  earnings  being 
$16,880,  a  falling  off  to  the  extent  of  $1,498,  but  for  the  twelve 
months  there  was  an  increase  of  $14,767. 

TOLEDO  CONSOLIDATION.— The  directors  of  the  To- 
ledo (Ohio)  Railways  &  Light  Company  have  approved  the  con- 
tract by  which  the  company  is  to  take  over  the  properties  of 
the  Toledo  Gas,  Electric  &  Heating  Company.  The  company 
guarantees  $2,200,000  of  $2,500,000  bond  issue  of  the  lighting 
company.  The  exchange  of  stock  is  on  the  basis  of  three  shares 
of  Toledo  Railway  &  Light  for  four  shares  of  the  lighting 
stock.  The  directors  authorized  an  increase  of  the  capital 
stock  of  the  company  from  $12,000,000  to  $15,000,000  to  take 
care  of  the  payment  for  the  gas  companies. 

ALLIS-CHALMERS  ORDERS.— The  recent  cry  of  "dull 
times"  finds  no  echo  in  the  business  of  AUis-Chalmers  Com- 
pany, which  continues  to  show  a  steady  gain.  During  the 
month  of  May  this  company  shipped  from  its  works  553  cars 
of  machinery,  which  was  a  gain  of  20  cars  over  the  record 
established  for  April.  In  April,  the  aggregate  weight  of  ship- 
ments was  21,680.847  lbs.,  while  for  the  month  of  May  the 
figure  had  risen  to  23.772,242  lbs.,  making  a  total  by  weight 
for  the  two  months  of  45,463,089  lbs. 

WEST  INDIA  ELECTRIC— The  West  India  Electric 
Company,  which  operates  the  electric  railway  and  lighting  com- 
pany, Kingston.  Jamaica,  with  Canadian  capital,  for  the  year 
ending  Dec.  31  shows  gross  earnings  of  $165,776,  an  increase 
of  $266,013,  while  the  net  earnings  totaled  $87,251,  an  increase 
of  $17,623.  The  total  loss  sustained  by  the  company  by  the 
earthquake  in  Kingston  was  $15,000.  This  is  the  best  year 
the  company  has  ever  had. 
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GKEEXSBORO.  ALA.— The-  Green  lioro  Walcr  &  Light  Company  is 
planning  to  establish  an  allniRlit  service  and  install  meters.  James  E. 
Webb,  Jr..  is  manager. 

HUXTSVILLK.  ALA.— Plans  have  been  completed  for  doubling  the 
capacity  of  the  power  plant  of  the  lluntsvillc  Railway.  Light  &  Power 
Company  nt  a  cost  of  from  S30.000  to  $35,000. 

UNIONTOWN.  ALA.^S.  T.  Townsend,  superintendent  of  the  munici- 
pal electric  light  and  water  plant,  writes  that  the  city  is  contemplating 
installing  meters  next  year,  and  will  also  install  larger  hydraulic  pumps. 

BISIJKE.  ARIZ. — The  City  Council  has  granted  a  franchise  to  the 
Warren  Company  to  operate  a  street  railway  through  certain  streets  of 
the  city. 

PINE  riLUFF.  ARK.— The  Pine  Bluff  Water  &  Light  Company  has 
decided  to  build  a  new  electric  light  and  water  works  plant  on  West 
Fourth  Avenue.  • 

LOS  ANGELES,  CAL.— The  Los  Angeles-Pacific  Railway  Company  has 
purchased  the  franchise  for  an  electric  railway  from  Fourth  and  Western 
Avenues,  on  Western  Avenue,  to  the  city  limits  of  Hollywood,  for  which 
it  paid  the  sum  of  $100.  The  company  is  also  applying  for  a  franchise 
within  the  city  of  Hollywood,  which  will  be  a  continuation  of  this  pro- 
posed line. 

LOYALTON,    CAL.— Henry    Gocring    is    making    investigations    in    the, 
Beckwith   section  in  connection   with   the  erection  of  an  electric  plant   for 
the  purpose  o'f  furnishing  (his  valley  with  electricity  for  light  and  power. 
The  plans  of  the  company  also  include  an  electric   railway  in  the  project 
later  on. 

MAGALIA,  CAL.— The  Steifer  Mining  Company  is  making  arrange- 
ments to  furnish  electricity  for  operating  its  mines.  The  company  is 
planning  to  erect  a  plant  on  the  Feather  River,  about  1%  miles  above 
the  Magalia  bridge,  and  about  100  feet  below  the  mouth  of  Empire 
Gulch.  The  plant  will  have  a  capacity  of  about  600  horse-power,  and 
it  is  expected  to  have  it  in  operation  about  Aug.  i.  Machinery  for  the 
plant  has  already  been  purchased. 

MODESTO,  CAL. — The  St,  Elmo  Construction  Company,  of  Turlock, 
has  applied  to  the  Board  of  Supervisors  for  a  franchise  to  erect  poles  and 
wires  for  the  purpose  of  transmitting  electricity  in  this  town. 

RED  BLUFF,  CAL.— H.  H.  and  J.  J.  Hammer  have  filed  notices  of 
their  intention  to  take  10.000  inches  of  water  from  the  South  Fork  of 
the  Cottonwood  Creek,  near  the  mouth  of  Maple  Creek.  The  water  will 
be  used   for  mechanical   purposes  and  to  generate  electricity. 

SAN  FRANCISCO,  CAL.— The  General  Electric  Power  Company  of 
California  will  hold  a  stockholders'  meeting  in  San  Francisco  on  Aug.  14, 
to  consider  and  act  upon  a  proposition  to  increase  the  capital  stock  from 
$t,ooo,ooo  to  $9,000,000.     Guy  C.  Calden  is  secretary  of  the  company. 

DENVER.  COL.— Tlie  Silver  State  Laundr>-  will  erect  a  power  house 
on  Walnut  Street  at  a  cost  of  about  $2,000. 

DANBURV,  CONN.— The  Danbury  &  Bethel  Gas  &  Electric  Light 
Company  has  recently  received  a  750-kw  turbo-generator  set  which  will 
soon  be  placed  in  the  power  house  on  Pahquioque  Avenue,  and  arrange- 
ments are  being  made  for  the  purchase  of  a  second  generator.  Two  new 
300-hp  boilers  will  be  soon  installed.  Two  additional  boilers  will  be 
purchased,  making  four  in  all.  The  boiler  house  will  have  to  be  enlarged 
'  >  make  room   for  the   two  new  boilers. 

NEW  LONDON,  CONN.— The  State  Legislature  has  passed  the  bill 
allowing  the  G'roton  &  Stonington  Street  Railway  Company  permission 
to  furnish  electricity  for  power  purposes. 

STAMFORD,  CONN.— The  Stamford  Gas  &  Electric  Company  is  now 
installing  a  650-kw.  three-phase  alternator,  direct  connected  to  a  Bass 
engine  m  its  plant.     R.  Crawford  is  manager. 

TORRINGTON,  CONN.— Extensive  improvements  and  additions  are 
being  made  to  the  plant  of  the  Torrington  Electric  Light  Company.  A 
300-kw  turl)o-gcncrator  set  and  also  a  300-kw  General  Electric  belted  type 
generator  is  being  installed.  The  system  is  l>eing  changed  to  2200-volt, 
60  cycles.     C.   E,  Smith  is  manager. 

WINSTED,  CONN. — The  Winsted  Gas  Company  is  contemplating  in- 
creasing its  power  plant  and  will  install  two  loo-kw  Curtis  steam  turbines 
and  250-hp  Imilers,  and  will  also  change  the  system  to  60  cycles.  Henry 
Skinner  is  manager. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
plies and  Accounts  until  July  16  next  to  furnish  supplies  at  the  navy 
yards  as  follows:  League  Island,  Pa.,  schedule  59.  electrical  conductor 
and  conduit;  New  Orleans,  La.,  schedule  63,  electrical  supplies,  etc. 
Applications  for  pro|>osals  should  designate  the  schedules  desired  by 
numl>er.     E.   B.   Rogers,  Paymaster  General,  U.  S.   N. 

COLUMBUS,  GA.— Extensive  surveys  are  being  made  along  the  Chatta- 
hoochee River  between  Columbus  and  West  Point.  The  first  development 
will  be  at  Clapp's  factory  just  north  of  Columbus,  The  company  already 
has  two  iK>wcr  plants  in  operation. 
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trie   lighting  plant   of  the   Emmett   Power  &  Water   Company. 

.\LTON,  ILL.— The  Alton.  Jacksonville  &  Peoria  Railway  Company 
will  soon  establish  an  electric  railway  service  from  Alton  to  Godfrey. 
Electricity  for  operating  the  road  will  be  furnished  by  the  Alton,  Granite 
&  St.  Louts  Traction  Company  until  the  company  can  build  its  own 
power   house. 

BLOOMINGTOX.  ILL.— Bids  will  be  received  until  July  9  by  Harry 
E.  Rhoads,  city  clerk,  for  reconstructing  the  electric  light  plant.  There 
■will  be  required  one  350-kw  generator.  400  scries  alternating  current,  6,6- 
amp.  arc  lamps,  with  regulators  and  transformers;  one  surface  condenser, 
with  air  and  circulation  pumps;  also  one  smaller  direct  connected  unit, 
consisting  of  simple  automatic  engine  and  60-kw  generator.  .\.  T. 
Maltby,    803    Great    Northern    Building.    Chicago,    is    consulting    engineer. 

CHICAGO,  ILL. — The  Chicago  Telephone  Company  is  contemplating 
the  construction  of  an  exchange  building  at  87  and  89  Franklin  Street. 
to  cost  about  $300,000. 

CORNELL,  ILL, — M.  J.  Rhodes,  owner  and  manager  of  the  Cornell 
electric  light  plant,  writes  that  he  is  now  erecting  a  new  building,  and 
contemplates  changing  the  system  from  125  to  60  cycles,  and  will  also 
install   an   exhaust  steam   heating  system   this  season. 

KILBOURNE.  ILL.— E.  H.  Parker  has  decided  to  establish  an  electric 
light  plant  in  this  village. 

LEMONT,  ILL.— The  Village  Board  of  Trustees  is  considering  the 
proposition  of  purchasing  the  electric  plant  of  the  Ltrmont  Electric  Light 
&  Power  Company  with  the  purpose  of  operating  it  as  a  municipal  plant. 

ARGOS,  IND. — A  new  loo-kw  Fairbanks  &  Morse  alternator  is  now 
being  installed  in  the  city  electric  light  plant.     A,  A.   Yarick  is  manager. 

CORYDON.  IND.— The  Corydon  Light,  Water  &  Ice  Company  wilt 
install  a  new  engine  and  dynamo  in  its  plant  this  falL 

DANVILLE,  IND. — The  Town  Council  has  granted  a  25-year  franchise 
to  the  Danville  Light,  Heat  &  Power  Company. 

FT.  WAYNE.  IND.— It  is  reported  that  all  bids  opened  on  June  24 
by  the  Board  of  Public  Works  for  the  construction  of  a  municipal  electric 
light  and  power  plant  have  been  rejected,  and  new  bids  will  be  received. 
Owen   Ford,  of   St.   Louis,   Mo.,   is  the  consulting  engineer. 

GOSHEN.  IND, — The  Hawks  Electric  Company  is  preparing  to  erect 
a  plant  on  the  west  bank  of  the  canal  at  a  cost  of  $23,000. 

GOSHEN,  IND. — The  City  Council  is  considering  the  proposition  of 
adding  new  equipment  to  the  municipal   electric  lighting  plant. 

KOKOMO,  IND.— The  Kokomo.  Marion  &  Western  Traction  Company 
will  install  a  new    looo-kw   turbo-generator  set  in  its  plant. 

LAF.WETTE.  IND.— The  Lane-Pike  Company,  of  this  city,  has  secured 
the  contract  for  an  electric  light  plint  for  the  Indiana  State  Soldiers' 
Home   for  about  $10,000. 

PETERSliURG.  IND.— The  Cumberland  Telephone  Company  has  de- 
cided that  it  would  not  pay  the  $500  and  2  per  cent  of  its  receipts  annually 
demanded  by   the  city,   and  will   remove  its  poles  by  July   10. 

WIXCHESTER.  IND.— The  Citizens'  Water  &  Light  Company  is  plan- 
ning to  change  its  system  from  direct  to  alternating  current,  and  will 
need  i  ■;oo  incandescent  lamps,  two  500-light  transformers  and  one  300- 
light   transformer. 

ATOK.A,  I.  T. — The  Atoka  Light  &  Power  Company  is  contemplating 
installing  a  street  lighting  arc  circuit,  establishing  a  day  service  and 
making  general  improvements  to  its  sen-ice.     L.  B.  Griffing  is  manager. 

DUNCAN,  I.  T.— The  Duncan  Light  &  Power  Company  is  contemplat- 
ing installing  before  fall  an  alternator  of  7S-kw  capacity,  and  will  also 
install  an  ice  plant. 

MUSKOGEE,  I.  T.— An  electrical  plant  will  be  installed  in  the  base- 
ment of  the  new   Barnes  Building. 

ALBI.A,  lA.— The  .Mbia  Electric  Light  &  Power  Company  will  incr.ea5e 
the  capacity  of  its  plant  to  furnish  electricity  for  street  railway  «er\*ice. 
.\n  engine,  generator  and  pump  will  be  installed. 

BURLINGTON.  lA.— The  Burlington  &  Bonaparte  Intcrurban  Electric 
Railway  Company  has  filed  articles  of  incorporation  with  the  Secretary  of 
State  with  a  capital  stock  of  $10,000  for  the  purpose  of  constructing  an 
electric  railway  from  Burlington  to  Bonaparte  Wa  West  Point,  a  distance 
of  about  38  miles.  The  oflicers  of  the  company  are:  J.  A.  Johnson,  of 
Bonaparte,  president;  John  Blual,  of  Burlington,  vice-president;  H.  H. 
Mceke,  of  Bonaparte,  secretary  and  T.  L.  Lampe,  of  Burlington,  treasurer. 
PrcHminaiy  surveys  have  bee^n  made  and  work  on  construction  of  the 
ro.-id  will  begin  ct  an  early  date. 

n.WENPORT.  lA.— The  Davenport  &  Suburban  Railway  Company 
and  the  Tri-City  Railway  Company  have  been  consolidated.  The  first 
named  company  has  been  purchased  by  the  latter  for  the  sum  of  $1,000,000, 
to  be  paid  in  stock  of  the  Tri-City  Railway  Company.  The  directors  of 
the  Tri-City  Railway  Company  have  voted  to  increase  the  capital  stock 
from  $1,500,000  to  $2,500,000  to  be  used  to  take  over  the  Davenport  & 
Surburban   line. 
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DES  -MOIXES.  IA.-Prel,minary  steps  have  been  taken  to  ittcrease 
the  I.ghting  fac.lit.es  in  the  business  section  of  the  city. 

MAXCHESTER.  IA._PIans  are  being  made  to  install  a  new  So  to 
loo-hp  honzomal  ret.,r„  fl„e  boiler  in  U,e  power  house  of  the  E  W 
Hoag  electr.c  l.ght  and  power  plant.     Estimates  are  now  being  received 

MASOX  CITY,  IA.-The  People's  Gas  &  Electric  Compa,ry  will  soon 
place  a  contract  for  a  500-kw  generator  direct  connected  to  a  .6.  48 
Corhss  engine.  The  company  is  planning  to  furnish  after  Aug  ':  a 
three-phase  power  circuit  and  an  alternating^urrent  day  service  in  ad 
d,t.on  .0  the  direct-current  day  service  which  it  now  furnishes.  The  com- 
nc"e'  :  17-''^^"--'  ™"'"c.s  .0  furnish  electricity  for  power  pur- 
pcse>.      A.    \v.   Zanm  is  manager. 

OSKALOO.SA,  IA.-The  Oskaloosa  Traction  &  Light  Company  is  plan- 
n.ng  to  increase  the  capacity  of  its  plant  and  wiH  purchase  a  500-hp  en- 
gine, a  300-kw,  three-phase.  60-cycle  alternator,  and  a  -oo-kw^  raiUvav 
generator  and   to   increase  station  equipment 

insunin.""  RAPIDS  IA.-The  citizens  are  considering  the  proposition  of 
.nstall.ng  storage  batteries  in  the  municipal  electric  light  plant 

ARGEXTA.   KAN.— The   Ar^enta   I  iuht    t    Pn,..„     r 
:„„,ii  ...  ■^■c.enta   Lignt   \    Power    Company   expects   to 

..stall  a  commerca!  .ncandescent  and  arc  lamp  service  by  ,908,  and  also 
to  furn.sh  clectr.c.ty  for  operating  a  street  railway  line  which  b  now  un 
cer  construction.  ' 

.TEWELL  CITY,  KAN.-The  Jewell  Milling  Company  is  making  im- 
provements to  the  street  lighting  service,  and  is  installing  53  ,6-cp  street 
5er.es  ..,ea..descent  lamps.      A.   G.    Blankcrship   is  manager 

M..\RYSVILLE,  KAN.-E.xtensive  improvements  are  being  made  to 
Th  n  T  '^■''"'"  °f  '"^  Marysville  Light,  Power  &  Water  Company. 
The  Brush  arc  mach.ne  and  Thomson-Houston  exciter  have  been  dis 
ator  Two  ;^'?!^"^'"'  ="  7S-'<w,  ..oo-volt,  6o-c,cIe  Wesunghouse  gener- 
ator. Two  Dall  eng.nes,  of  ,,0  and  125  hp.  respectively,  and  a  -o-hp 
motor  to  operate  a  triplex  pump  are  also  being  installed.  Work  on  the 
plant  w.ll  be  completed  in  about  30  days.     G.  D.  Meyers  is  manager 

TOPEK.\,  KAN.-The  Water  Works  trustees  are  contemplating  install- 
ing an  electric  light  plant  at  the  pumping  station 

3,",L.^'''';^V^-^-  «•  J-''^-  "f  F^vette,  Miss.,  has  been  engaged 
mg  definite  has  yet  been  done. 

.TE.^XERETTE,  LA.-Edwaid  C.  Stokes,  owner  of  the  Jeanerette  elec- 
d    ec   t  .nl^nV;:  i  ^■e-   contemplating  adding  a   Corliss  engine 

Q.rect   coimeued   to   a    loo-kw    Bullock   generator  to    his   plant 

BALTIMORE,  MD.-The  stockholders  of  the  Baltimore  Electric  Com 
to  be  used   .n  developing  the  electric  business  of  the  company 

BALTIMORE,  MD.-The  United  Railways  Company  has  closed  a 
contract  with  the  McCall  Ferry  Power  Company  to  supply  electric  u  ,0 
operate  -ts  system  from  the  Susquehanna  River  plant.     The  con"  as 

^A.  f°''=°''dated  Gas,  Electric  Light  &  Power  Company  recently 

made  a  contract  with  the  McCall  Ferry  Power  Company  for  exclusive 
use  .n  this  territory  of  all  the  electrical  energy  of  the  company  with  he 
exception  of  that  required  by  the   United   Railways   Company 

HOLYOKE,  MASS.-The  Holyoke  Street  Railway  Company  and  the 
Hampslnre    Street    Railway    have    applied    to    the    State    Railroad    Commis 

cm Tn/'anm"'  ^'"^  °'  "^i  "^"■"^'"^^  ^"-"-^  '°  ""=  HolyTe 
compan>,  and  for  an  increase  in  the  capital  stock  of  the  Holyoke  Com- 
pany   by  600  shares,  par  value  $60,000. 

BERRIEN  SPRIXG.S.  MICH.-Work  has  commenced  on  the  $,  000000 
dam  ^cros,  „^  St.   Joseph   River  a.   Pardee  Island   ,0   f, Ornish  plwe  ' ":: 

et  hfgh'Tnd  """f  fT"  ""  """'"^  ^°"""'"^-  The  dam  will  be  Z 
leet  nigli  ,ind  400  feet  long. 

tclllfne^Vv'"™;-'"''^  Commonwealth  Power  Company  is  con- 
templating extendi.ig  its  hnes  to  this  place,  and  the  line  will  probably  b^ 

^::Mt"::;tw:r.r.t7:itr"^  •"  — ^  -"■  --■- ^---^ 

GALESnURG,  MICH.-A  private  lighting  plant  is  Inking  installed  at  the 

curTfZ  .::7  '"""  -f,^'---'^  -  operate  the  plan,  will  b  'se- 
curid  from  the  Commonwealth  Power  Company 

.otV't^h?  H^'  ^,1™-'^'-  '?.™'"""  Council  has  decided  that  it  is  better 

^r  Tear   ,h^n    f  T  '"'"""=   '''"'■'  ^°""'--'">'  *«"  P"  «-«  "^"P 

P«r  >ear  than  to  invest  $33,000  in  a  municipal  lighting  plant  and  ha, 
made  a  contract  with  the  company  for  five  years  «   P  =>  "   and    has 

Ho"ug.Uo';"T?'''  ''",'^"rY=  ""^  '"'"""=''  """  P-f-  O-  !■  Hood,  of 
o    thl  M-  i       'T",  "■^<'   P'^^'^    fo--  'he  power  house  and  service  tunnel 

luy  ,'  ^Tt'^o",.  f  r  °'  ''■""  ^"^  '■'"  '"'  ^^""  -'■  ■-  -ceived  on 
J»>y   II.      Ihc  cost  of  plant  is  estimated  -it  $43,000 

ci.y'"'rnu;ch'*'™r'  '"'  r  '"""='  ""=  •'^"•"^  I-^'^'^^'"-  -^■'""^  the 
opcr,  e  Z  TT'    ''"""    ""   Commonwealth    Power   Company   to 

operate  the  munie.Bal  electric  lighting  system.  The  municipal  plant  is  in 
^1   Jr'""\r'^  '['"""  '"  oP"ation  will  need  new  machinery  at  once 

pony  will  probably  be  submitted   to  a   vote  of  the  people 

•place  r  (  °  „  „f  sr^.  'T-  ■"  ^'""''""-  "•""  ■"■'" »°-"  of  '■'■•» 

<-.   1-.   Iicid,  of  Shepherd.  1,  .nterestcd  in  the  project. 
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Po^^^l^^^dr^-^L^^r^iv^aT^'T''-  1^  ■■^— '- 
water  works  improvements  has  been  ^warde'd  .0  T  ^ "kt"'"  "f"  '"" 
Construct.on    Company,  of  Chicago.   Ill      fo,    $34964  ^''"""' 

Rotrtl^n'^t's'.  P^rh-'f "  'd  ""r-  '"'  -°''--  -■'-  --t  T  B 
light  plan;  for  $.4!,;^  """'  '"^  ""•^='^'  f"  '™P™""«  'he  ele^t.-^ 

HARLOWTON.    MONT.— John   K     Bri.,hf     n-    m 
the  Citizens'   Electric   Light   &   Po^ve■r    of   r       ^  '    "'"'    '"^""ger   of 

pr^sitjon  of  .„„structing  an  electric 'light  ^r  ir'l.i^  ,:;::f  "^  '^^ 

WeLon^and'cia^orafelfteret'd'Ta  ^""^  '  ''-'"  "'  -^'''-^  "f 
H.h.,_ng  compan/  consistilg^r  tf-rXr:'  ^f  tl.-'T  l""^'™ 
Greenwood,  Wellston.  Webster  Grove,  DeHodiamnnV  ?'  f^='P'"™°<i. 
Populated  towns  of  St.   Louis  Coufity        ''""'"'''"""'    ="'d    "'her    thickly 

UNIVERSITY   PLACE,    NEB -R     E     Shell.        ■         , 
Baker  &  Early,  of  Lincoln    arc  p  enar'in^' „^        7'   ""'  '^"''-    ''""''   'hat 
to  cost  about  $.5,000.  P'cPar.ng  plans  for  an  electric  light  plant, 

TuH"Va';if'p7Jer''pla«''trT"dn"F!:;i's''"rM''-  ''^^''  """"^  °f  "'•^ 
city  and  stated  tha,  they  wil  Ix"e..d  a  tr'"'  •'"""'  ^'"'''^  ""'^ 
electrical    system    into    this   city   a'd    into    ot,  "'°"    ''""    ^'°"'    '"^'^ 

Pine  County.  If  the  present  plans  are  carr  7  T'"'"^  ''"^^  °'  ^^'■'"'<= 
Plant  at  Turin   Falls  ^ill  soo/ be  ruTni^g 'i'nlaThis^  dtT  ''°"'  "^^  ""-" 

Sta^tes'^°^;.„mL';T;\'^B'Dan,':r  r""?'  '''"  ^'°-''  "'"'  "^  ^^-'-d 
der  Mine  and  repres  n  ative  of  h'  Brock  "T""  "'  ""  '"''■'^'  "■- 
capitalists,  for  the  right  „  oL  =!  ...  ">"<''"'^'  °'  Philadelphia,  Pa., 
Truckee-Carson  M^^L  oZlV  ^J  """'^  ="  "^^  '"^  of  th 
object  of  the  company  is  to  gei'cate  'ZIT  ■  7'"  '''"°"-  ™^  ^""-^ 
mill,   work  on  which  will  comr^ln;    %         ^"'^'  ^'""'''  ^°'  "=  chlorination 

nish  the  towns  of  F:.,l:Tarirw "..Twonde;  ^ -r?' T'".  ^'-  ^"- 

will    require  the  construction   of  »   „■  .'bonder  with    electricity,    which 

P.ans  of  the  company  alsr:Ulmp  ;  .'he  iZ  dTate"  """  "'"«■  ^"^ 
electric  railway  from  Fallon.  Fairvlw  and  Wondl;         '°"^'^"^"°"  °'  ^" 

Hi:;i:^rpt/^^rd:;-rt:e;=r;v^o^tv^^-"- 

company   has   ordered   equipment,   consisting   of  an   ai>  co  ^'" 

drills,    hoist,    etc.,    which    will    soon    h.    ■     .  .,   j  compressor,   power 

as  soon  as  the  t^ansmissiot^  int  of  the  Tr uJk  "t  "'"'"  '"  "'"''''"' 
Company  are  completed  to  "this  place.  "  ^""^  ''''■"'''   ^'^'^'"■c 

ALBANY,    N.    Y.— The    State    R=iTr„  ^    ^ 
Suffolk    Traction    Company   permisslnTo       Commiss.on    has    granted    the 
Suffolk  County,   from  'he  tow"  of  Broofch  "'l  '   '"'^^'"'   ""^"'"l   '" 

1«   =7    miles    long  Brookhaven  to  Babylon.     The  line  will 


has  been  granted  authority  by  tteStaR:!,     ""r^'"  .''^"^•^>'  '^"""-^ 
a    double    track    street    surface    raifro'.H    <  -^  ^°""""'°"  '°  ""^'™ct 

Rochester.     The  compan"    .racapTtat  st°ek"    f,  '""^    '™"'    ^^^^^    '» 

Snyder,    superintendert    sfht,  Cildt^New    H  'ct' f ''^"•. '!,.  ^■ 

coZn'y'L°;oL:p;r,:,g^,rc:::LL'::L";f'"r '""'''"n ''^^'"- 
i;::;e^Zye:r.^'^'--  °^  -°"'  ^^-  ->^ ""  ^r^":^  i: 

R^^l^c""-    ^-    V    '^   ^""^''    """    "-   "o-^'--   &    Eastern 

Ire'now  wrnf,rri:x:  tir"  """•'  ^"  "^^"  •^"-^•""  >-«"^^c!; 

corporate  li.nits  of  the  town  "^PO""""'  -d  Piace  them  outside  the 

CANANDAIGUA,   N.  Y.— The  Ontario  J  i„h,  x.  t 
Placed  contracts  for  the  rebuildin^^oTrctfr     *iglr;;rt  aT";'  i^^ 
from    which   Canandaigua,    Shortsville   and    Manchester   are   sun^ilT 

::;^":::^n„:":rr^;;:  -^  '-^'^  ~  ■-  -^^"i^nT::.::^ 

to  increase  its  capital  stock   from  $,8,000  to  $38000  Elcc.r.c.ty 

CHITTENANGO.   N.    Y.— The   Board   of  Vill,„-.   -r 

s.oner,  to  build  an  electric  railway  from  Horncll  tliro„„l,   i  T      ,'"""^- 
mondsport  to   Branchport.  '  "      "•■'"'  ""''  ""•"■ 
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LOWVIILE  N.  Y.— The  Stale  Commission  of  Gas  and  Electricity 
has  granted  authority  to  the  Beaver  River  Light  &  Power  Company  to 
conduct  business  in  Lowville;  also  to  issue  $40,000  m  stock  and  $..0,000 
in  bonds,  and  to  acquire  the  stock  of  the  Wctmorc  Electric  Company  now 
operating  in  this  place.  The  village  is  taking  steps  to  condemn  the 
plant  of  the  Wctn.ore  Electric  Company,  intending  to  operate  it  as  a 
municipal  undtrLiking. 

MT  VERNON  N  Y.— The  State  Commission  of  Gas  and  Electricity 
has  ordered  the  Westchester  Lighting  Company  to  reduce  the  price  of 
electricity  furnished  in  Mt.  Vernon  from  20  cents  to  13  cents  per  kw- 
hour,  to  take  effect  Sept.   i. 

NEW  YORK  N  Y.— The  State  Board  of  Ijailroad  Commissioners  has 
granted  a  certificate  of  necessity  for  a  proposed  electric  railway  to  run 
on  Van  Alst  Avenue,  Astoria,  from  Flushing  Avenue  to  the  proposed  new 
settlements  of  the  Astoria  Light,  Heat  &  Power  Company. 

NIAGARA  FALLS,  N.  Y.— William  C.  Thayer,  of  East  Aurora,  has 
secured  the  contract  for  installing  the  outside  electric  lighting  system  for 
the  State  Reservation  for  about  $13,000. 

ONEin\     N     Y. The    Railroad    Commissioners   have   approved   of   an 

increa-^e  of 'the ' capital  stock  of  the  Oneida  Railway  Company  from  $.5,- 
000  to  $=,000,000.  This  increase  is  for  the  purpose  of  further  construc- 
tion and  equipment  and  improvements  already  made,  and  which  are  now 
being  made  by  the  construction  company  for  the  Oneida  Railway  in  con- 
nection with  the  electrification  of  the  West  Shore  Railroad  between  Utica 
and   Syracuse. 

ONFO.VTV  N  Y— The  HudFon  River  Electric  Power  Company  is 
cont'eniplating 'extending  its  lines  to  this  place.  A  representative  has  been 
in  city  recently  making  investigations  with  a  view  ot  applying  for  a 
franchise  to   furnish   electricity   for  lighting  and  power  purposes. 

ORANGFCURG,  N.  Y.— The  State  Commission  of  Gas  and  Electricity 
has  authorized  the  Rockland  Light  &  Power  Company  to  reduce  the  price 
of  electricity  furnished  in  Orangeburg  from  20  cents  to  a  maximum  rate 
of  IS  cents  per  kw-hour  outside  of  incorporated  villages,  to  take  effect 
.Sept.    I. 

I'ATCHOGUE  N  Y.— The  Suffolk  Traction  Company  has  been  granted 
another  franchise  by  the  Town  Board  of  Brookhaven  and  Highway  Com- 
niis«ioners  for  a  cross  island  route  connecting  Patchogue  and  Port  Jeffer- 

POTSDAM  N  Y.— The  State  Commission  of  Gas  and  Electricity  has 
denied  the  application  of  the  village  of  Potsdam  to  establish  and  operate 
an  electric   lighting  system   for  commercial  purposes. 

RICHMOND,  S.  1.,  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder, 
superintendent  school  buildings.  New  York  City,  until  July  8.  for  in- 
stalling electric  equipment  in  addition  to  and  alteration  in  School  13. 
Borough  of  Richmond. 

ROME,  N.  Y.— The  directors  of  the  Rome  City  "Railway  Company 
have  voted  to  increase  the  capital  stock  of  the  company  from  $150,000 
to  $500,000.  A  small  part  of  this  increase  will  be  used  to  pay  for  im- 
provements recently  made  and  the  balance  held  in  the  treasury  to  pay 
for  extensions  that  are  contemplated. 

S.\R.\TOG.'\,  N.  Y. — The  St.ite  Commission  of  Gas  and  Electricity 
has  ordered  a  reduction  in  the  price  of  electricity  supplied  by  the  Sara- 
toga Gas,  Electric  Light  and  Power  Company  from  izy,  cents  per  kw- 
hour  to  8  cents  per  kw-hour,  to  take  effect  Sept.   i. 

UTICA,    N.    Y. It    has    been    announced    that    the    Utica    &    Mohawk 

Valley  Railway  Company  will  soon  commence  work  of  electrifying  the 
Deerfield  horse  line,  a  franchise  for  which  was  recently  granted  by  the 
Village  Board  of  Trustees. 

WAVERLY,  N.  Y. — The  State  Commission  of  Gas  and  Electricity  has 
granted  the  Sayre  Electric  Company,  of  Sayre,  Pa.,  permission  to  transact 
business  in  Waverly,  N.  Y.,  and  also  to  lease  the  distributing  system  of 
the  Waverly  Light  &  Power  Company  for  a  term  of  99  years. 

TRYON,  N.  C. — G.  Hamilton  Holmes,  chief  engineer  of  the  Tryon 
Electric  Light,  Water  &  Power  Company,  writes  that  the  water  works 
plant  is  nearing  completion,  and  surveys  have  been  completed  and  plans 
arc  now  being  prepared  for  power  development.  The  cost  of  the  proposed 
power  plant  is  estimated  at  about  $65,000. 

F.\RGO,  N.  D. — The  Northwestern  Telephone  Company  is  planning 
extensive  improvements  to  the  Fargo  territory,  which  will  involve  an  ex- 
penditure of  about  $25,000. 

FAKCiO.  N.  D.-— The  North  Dakota  Independent  Telephone  Company 
is  planning  a  number  of  improvements  in  North  Dakota,  which  include 
the  building  of  a  new  toll  line  to  Carrington  and  the  remodeling  of  the 
Jamestown  and  Bi-smarck  exchanges,  and  additional  circuits  from  Fargo 
to  Hillsboro,   Casselion  and  Valley  City. 

CINCINN.vn,  OHIO. — Gustav  and  Nicholas  Wolf  are  contemplating 
Ihc  construction  of  a  sixstory  power  house  to  be  erected  at  Pearl  and- 
Lawrence    Streets. 

COLUMBUS,  OHIO. — The  Columbus  Citiicns'  Telephone  Company  has 
installed  automatic  telephones  at  Canal  Winchester  and  Worthington  and 
it  is  said  that  calls  may  be  made  from  these  points  to  the  subscribers' 
telephones  in  this  city,  thus  making  a  very  convenient  arrangement.  If 
the  plan  proves  a  success  the  same  thing  will  be  adopteel  at  a  number  of 
other  points  where  the  company  has  exchanges.  So  far,  there  seems  to  be 
general  satisf.iction  with  the  aulomaiic  system  in  use  here.  As  people 
become  more  accustomed  to  it,  they  like  it  better,  although  at  first  there 
was  considerable  complaint. 


CRESTLINE,  OHIO.— The  Crestline  Local  Telephone  Company  has 
increa-sed   its  capital    stock   from   $50,000   to  $75,000. 

JOHNSTOWN,  OHIO.— The  capital  stock  of  the  Johnstown  &  Croton 
Telephone  Company  has  increased  its  capiul  stock  from  $50,000  to 
$80,000. 

LIMJ\,  OHIO.— Plans  have  been  drawn  for  an  auxiliary  light  plant 
ta  be  operated  in  connection  with  the  water  works  system  and  to  cost 
$30,000.  The  contract  (or  lighting  is  now  held  by  the  local  company, 
which  is  controlled  by  the  Schocpf  syndicate. 

LORAIN,    OHIO.— Plans   are   being  prepared  by   Architects   Ford   and 
Rossman  for  the  new  power  house  of  the  American  Shipbuilding  Company. 
SANDUSKY.  OHIO.— The  Sandusky  Gas  &  Electric  Company  is  con- 
templating   installing    a    i2okw.    alternating<urrent    generator   this    year. 
E.  A.   Be-ckstein  is  manager. 

EL  RENO,  OKLA.— An  ordinance  has  been  passed  by  the  City  Coun- 
cil granting  an  electric  light  and  power  franchise  to  G.  E.  Bright  for  a 
term  of  21  years. 

LAWTON.  OKLA.— Messrs.  Larsh  &  Render,  owners  of  the  Norman 
Light  plant,  have  purchased  the  Lawton  electric  light  plant  and  will  take 
charge  July   i. 

GR.\NITE.  ORE. — It  is  stated  that  arrangements  have  been  completed 
for  the  building  of  a  transmission  line  from  the  Fremont  power  plant  to 
the  Greenhorn  district.  Work  will  be  commenced  this  summer  after  the 
line  is  completed  to  Bourne. 

PORTLAND,  ORE.— The  Oregon  &  Washington  Lumber  Manufac- 
turers' Association  will  co-operate  with  the  Cottage  Grove  Commercial 
Qub  in  plans  for  the  building  of  a  railway  from  Portland  to  Cotuge 
Grove  via  the  Coast  Fork  of  the  WilUamctte  River  to  connect  with  the 
road  to  be  constructed  from  Roseburg  to  Marshfield.  .\.  C.  Dixon  u 
chairman  of  the  railroad  committee  of  the  Cottage  Grove  Commercial 
Club. 

BR.\DFORD,  PA. — W.  R.  Page,  general  manager  of  the  Western 
New  York  &  Pennsylvania  Traction  Company,  states  that  the  company 
proposes  to  rebuild  the  entire  system  in  Bradford,  and  also  to  rebuild 
and  extend  the  Lewis  Run  line.  The  company  is  also  contemplating  the 
construction  of  an  electric  railway  from  Eldred  to  State  Line.  Mr. 
Page  also  states  that  the  company  it  to  construct  a  line  from  Bradford 
to   Carrol  Iton. 

BUTLER,  PA.— The  Butler,  Saxonburg  &  Tarentum  Street  Railway 
has  applied  for  a  charter  to  build  a  road  26  miles  long,  which  will  open 
up  a  mineral  spring  territory. 

CARMICHAELS,  PA— The  Town  Council  has  granted  a  franchise  to 
the  Masontown,  Smithfield  &  Brownsville  Street  Railway  Compnay.  The 
company  proposes  to  build  a  street  railway  from  Masontown  to  Car- 
michaels;  also  from  Carmichaels  through  Clarksville  and  Zollarsville. 

CIIAMBERSBURG,  PA.— It  is  reported  that  a  new  electric  light  and 
power  company  will  soon  be  formed  by  interests  closely  identified  with 
the  Blue  Ridge  Land  &  Hotel  Company  for  the  purpose  of  supplying 
electricity  for  both  power  and  light  in  the  vicinity  of  Monterey,  Blue 
Ridge,  Summit,  Buena  Vista,  Highfield,  Pen  Mar  aud  other  resorts  in 
the   Blue   Ridge   section. 

HAZLETON,  P-\.— The  Consumers  Electric  Light  &  Power  Company 
has  decided  to  build  a  sub-station. 

IRWIN,  PA. — The  Manor  Valley  Railway  Company  expects  to  place 
contracts  during  the  next  four  weeks  for  the  construction  of  an  ex- 
tension to  the  Pittsburg  &  Westmoreland  Railway  Company  line,  a  dis- 
tance of  four  miles. 

KITTANNING,  PA. — F.  .\.  Moesta.  general  manager  of  the  Kittan. 
ning  {i  Leechburg  Railways  Company,  writes  that  the  company  has  re- 
cently purchased  all  the  stock  and  franchises  of  the  Kittanning  Electric 
Light  Company,  and  that  the  present  plant  will  be  dismanUed  as  soon  as 
the  additional  unit  is  installed  at  the  Garrctts  Run  power  station. 

LANSDOWNE,  PA —The  Borough  Council  is  considering  a  proposi- 
tion from  the  Sharon  Hill,  Lansdowne  &  Upper  Darby  Railway  Com- 
pany for  a  franchise  to  operate  a  street  railway  on  certain  streets  in  the 
borough,  in  connection  with  a  direct  line  from  Philadelphia  to  Chester 
via  the  Market  Street  subway  and  the  elevated  line  to  the  Union  Station. 
NORRISTOVVN,  PA. — The  Schuylkill  Valley  Traction  Company  has 
filed  a  certificate  with  the  State  Department  showing  an  actu.al  increase 
of  capital  stock  from  $250,000  to  S500.000  for  the  purpose  of  acquiring 
property.  The  company  is  authorired  to  increase  its  capital  stock  to 
$1,000,000. 

RE.\DING,  PA. — The  United  Traction  Company  is  planning  to  build  a 
new  electric  railway  to  Temple,  to  be  operated  in  conjunction  with  the 
present   line. 

W'EST  CHESTER,  PA.— It  is  reported  that  the  officials  of  the  Lan- 
caster, Oxford  &  Southern  Railroad  are  contemplating  electrifying  the 
line.  '  It  is  siud  that  power  will  be  supplied  from  the  McCall's  Ferry 
plant    when    completed. 

WILMERDING,  PA.— .Application  will  soon  be  made  to  the  State  De- 
partment at  Harrisburg  for  charters  for  the  North  Braddock  Electric 
Light  Company,  the  Braddock  Electric  Light  Company  and  the  East 
1  ittsburg  Electric  Light  Company.  Henry  Harris  W.  J.  Hailey  and 
Philip  Gciss  are  the  applicants.  Tlic  three  companies  will  complete  their 
organisation  as  soon  as  the  charters  are  granted,  and  then  will  become 
affiliated  with  the  United  Electric  Light  Company,  of  Wilmerding.   which 
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will  supply  the  companies  with  electricity.  The  company  has  had  con- 
siderable demand  from  East  Pittsburg,  North  Braddock  and  Braddock 
for  electricity  for  lighting  purposes,  and  the  charter  under  which  it 
operates  does  not  allow  it  to  operate  in  these  towns. 

CHARLESTOX.  S.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
plies and  Accounts,  Xavy  Department,  Washington,  D.  C,  until  July  16, 
to  lurniih  at  the  navy  yard,  Charleston,  S.  C,  a  quantity  of  motor  driving 
outfits,  conductors  and  conduit  outfittings.  Applications  for  proposals 
should  refer  to  schedule  59.  E.  B.  Rogers,  paymaster  general,  U.  S.  N. 
GREEX\'ILLE,  S.  C— The  City  Council  has  granted  street  railway 
franchises  to  the  South  Carolina  Public  Service  Corporation,  the  Green- 
viile-Anderson  Interurban  Line  and  a  proposed  line  from  Greenville  to 
Williamstown.* 

ARMOUR.  S.  D.— Plans  are  being  made  by  the  Wagner,  Lake  Shore 
&  .\rmour  Traction  Company  to  establish  an  electric  lighting  system  in 
this  place.  Contracts  for  the  machinery  have  been  awarded  to  the  Min- 
neapolis   Steel    &    Machinery    Company. 

BRISTOL,  TEXN.— The  Bristol  Belt  Line  Railway  Company  is  plan- 
ning to  place  contracts  for  the  construction  of  about  one  and  one-half 
miles  extension  to  its  iinc.  The  company  is  also  on  the  market  for  a  250 
to  500-hp  engine  and  for  two  cars.     S.  M.  Vance  is  superintendent. 

CHATTAXOOGA,  TEXX.— Official  announcement  has  been  made  that 
the  Chattanooga  Railways  Company  will  construct  a  surface  line  to  the 
summit  of  Lookout  Mountain.  Other  extensive  improvements  will  be 
made  by  the  company  immediately.  Surveys  have  ^Iso  been  made  for  a 
line    to    Lula    Park    and    Minnehaha    Falls. 

LEBAXOX.  TEXX.— Work  has  commenced  on  the  construction  of 
the  new  power  plant  for  the  Cedar  City  mills,  which  will  furnish  the 
mills  and  the  town  with  electricity  for  power  purposes.  The  company  is 
also  contemplating   extending  its  lines  to   Watertown. 

AUSTIX,  TEX.— The  Home  Telephone  Company,  of  Los  Angeles,  Cal., 
which  is  controlled  by  Charles  H.  Huntington,  has  acquired  a*  number 
01  independent  long-distance  telephone  lines  in  Texas,  and  local  inde- 
pendent telephone  exchanges  at  Fort  Worth,  Ennis,  Waxahachie,  Qe- 
burne  and  a  number  of  other  towns.  It  is  stated  that  the  company  will 
connect  up  several  long-distance  lines  and  invest  not  less  than  $5,000,000 
in  building  extensions  of  the  system  in  this  state. 

FT.  SAM  HOUSTOX.  TEX.— Bids  will  be  received  until  July  24  by 
L.  J.  Fleming,  constructing  quartermaster,  U-  S.  A.,  for  the  following 
V. ork  at  this  post:  for  furnishing  and  installing  electric  lighting  fixtures 
in  the  following  buildings:  Post  exchange  and  gymnasium,  post  hospital, 
officers'  club,  and  two  double  stable  guards  and  shop  buildings;  for  electric 
wiring  in  two  double  stable  guards  and  shop  buildings;  for  furnishing 
pcle  lines  and  making  service  connections  to  ail  buildings  before  men- 
tioned. Bidders  are  required  to  furnish  names  and  places  of  business  of 
manufacturer  or  manufacturers  whose  goods  they  propose  to  furnish. 

PALESTIXE,  TEX.— The  Palestine  Electric  Company  has  been  re- 
organized as  the  Palestine  Electric  &  Ice  Company  with  a  capital  stock 
of  $140,000.  •  Improvements  will  be  made  to  the  system.  B.  F.  Dubose 
U  secretary. 

M.-VNCHESTER,  VA. — The  electric  light  committte  of  the  Council  on 
Tune  27  recommended  the  City  Council  to  construct  a  municipal  electric 
light  plant,  to  cost  about  $40,000.  E.  W.  Trafford,  of  Richmond,  is 
engineer. 

PETERSBURG,  VA.— Announcement  has  been  made  that  Judge  Ed- 
mund Waddcll  has  entered  a  decree  in  the  United  States  District  Court 
authorizing  the  Virginia  Passenger  &  Power  Company  to  expend  about 
$50,000  for  improvements  to  its  Petersburg  service.  It  is  understood 
that  in  addition  to  installing  new  arc  lamps  for  street  lighting,  the  money 
will  be  used  to  increase  the  capacity  of  the  water  power  plant  at  the 
locks  from  1500  to  3000  horse-power  by  installing  an  additional  generator 
and  water  wheel,  and  to  install  a  new  generator  at  the  steam  plant  in  this 
city  to  use  in  case  of  emergency,  and  also  to  improve  the  old  head  dam 
on  the  canal. 

SEATTLE,  WASH. — The  Seattle  Electric  Company  is  planning  to  erect 
two   sub-stafions,   to  cost   $20,000  each. 

SEATTLE,  WASH.— The  extension  of  the  municipal  hydro-electric 
power  plant  on  Cedar  River  is  assured  by  the  irale  of  the  $2,250,000 
issue  of  bonds  to  the  Seattle  banks.  The  bond  issue  will  cover  a  water 
supply   system  from  the   Cedar   River. 

SPOKAXE,  WASH.— The  Spokane  Falls  Placer  Mining  Company, 
which  owns  large  placer  grounds  at  the  mouth  of  the  Lardeau  River  in 
British  Columbia,  has  filed  a  water  right  and  is  arranging  to  erect  a  tower 
and  electric  plant  to  supply  the  city  of  Trout  Lake  and  nearby  mines 
with  electricity  for  light  and  power.  Tlic  plant  will  cost  about  $10,000. 
J.   B.  Campbell,  H.  Moss,  of  this  city,  arc  interested  in  the  property. 

VANCOUVER.  WASH.— Walter  H.  Moore  has  Iwen  granted  a  fran- 
chlse  10  construct  a  street  railway  on  certain  streets  in  this  city. 

DE  PERE,  WIS. — The  C.  A,  Lawton  Company  has  made  arrangements 
with  the  De  Pcrc  Electric  Light  &  Power  Company  for  electrical  energy 
to  operate   its   entire   plant. 

M.VYVILLE,  WIS— The  F.  Pausiian  Milling  Company  has  sold  its 
electric  plant  in  this  city.  The  company  has  moved  to  Brillion  where  it 
has  purchased   another   plant. 

NEENAII,  WIS.— The  Wisconsin  Telephone  Company  has  recently 
purchased  a  site  on  which  it  will  erect  a  new  exchange  building.  The 
company  is  planning  to  extend  its   undcrgl-ound  conduit    system   to  Mill 


Street,  Menasha.  The  improvements  contemplated  will  involve  an  ex- 
penditure of  more  than   $100,000. 

WASHBURX.  WIS.— The  City, Council  has  authorized  the  lighting 
committee  to  purchase  the  outside  electrical  equipment  and  business  of 
the  Washburn  Eiectric  Light  &  Power  Company.  The  city  is  contem- 
plating the  erection  of  a  dam  on  Sioux  River,  two  miles  east  of  Wash- 
burn, to  furnish  power  to  operate  the  electric  plant. 

STRATHCOXA.  ALB.-The  Strathcona  Radial  Railway  Company  is 
applying  for  incorporation  to  build  electric  car  lines  in  and  around  the 
city.      Messrs,  Jamieson  &   Rutherford  are   solicitors  for  the  applicants. 

CR.\XBROOK,  B.  C— The  Cranbrodic  Electric  Light  &  Power  Com- 
pany will  install  a  700-kw,  6000-volt  generator,  with  step-down  transformers 
reducing  the  voltage  to  2250  volts.  A  dam  will  be  constructed  at  St. 
Mary's  River. 

VICTORIA,  B.  C.~The  British  Columbia  Eiectric  Street  Railway 
Company  has  found  it  necessary  to  develop  extra  electrical  power  in  the 
vicinity  of  this  city.     Address  R.   H.   Sperling,   superintendent. 

SYDXEY,  X^.  S. — The  Cape  Breton  Electric  Company  expects  soon  to 
place  contracts  for  the  construction  of  a  new  sub-station  in  .Xorth  Sydney. 
Contracts  have  recently  been  placed  by  the  company  with  the  Canadian 
CVenera!  Electric  Company  for  the  following  equipment:  two  250-kw,  two 
to  three  phase,  high  tension,  oiled  cooled  transformers,"  from  2200  to 
22,000  volts;  two  .?5o-kw  oiled  cooled  transformers  three  to  two  phase 
22.000  to  2200  volts;  one  300-kw  synchronous  motor,  coupled  to  a  300-kw, 
500-volt  railway  generator,  with  necessary  switching  apparatus;  Eugene 
F.  Phillips  Electrical  Works,  of  Montreal,  for  45  miles  Xo.  4  semi-hard 
drawn  copper  wire;  C.  S.  Knowies,  Boston,  Mass.,  for  necessary  insula- 
tors and  hardware  for  a  14-mile  transmission  line  betwten  the  main 
generating  station  in  Sydney  to  the  sub-station  in  North  Sydney. 

WINDSOR,  OXT.— The  Detroit  United  Railway  Company,  owner  of 
the  Sandwich,  Windsor  &  Amherstburg  Railway  Company,  has  let  the 
contract  for  the  construction  of  a  power  house  adjacent  to  the  plant  of 
the  Canadian  Salt  Company.  This  building  is  to  be  a  small  one,  as  the 
company  wishes  to  secure  more  power  at  once.  In  the  fall  a  new  build- 
ing will  be  erected  adjoining  the  new  plant,  and  will  be  large  enough 
to  accommodate  all  of  the  machinery  of  the  Windsor  street  railway  system. 
MEXICO  CITY,  MEX.— The  Mexican  Light  &  Power  Company  has 
told  the  equipment  of  the  plant  San  Lazaro  of  the  old  Mexican  Gas  & 
Electric  Light  Company  to  L.  B.  Speyer  &  Company,  which  will  be  in- 
stalled in  the  plant  of  the  Campeche  Light  &  Power  Company  at  Cam- 
pcche.  The  price  paid  for  the  machinery  was  $150,000  and  consists  of  a 
Mcintosh  &  Seymoi'r  cross  compound  condensing  engine  of  600  hp,  with 
condenser,  steam  pump,  etc.,  a  400-kw,  three-phase,  2300-volt,  60-cycle 
General  Electric  generator,  a  75-kw  marine  type  engine  driven  exciter, 
switchboard,    feed  panel   and    other  accessories. 


Company  Elections. 

*  AURORA,  IXD. — The  directors  of  the  People's  Telephone  Association 
have  elected  Col.  Jacob  M.  Bauer  as  president  to  fill  the  vacancy  caused 
by  the  death  of  the  late  George  M.  Roberts. 

SVEA,  MIXX. — At  the  annual  meeting  of  the  Kandiyohi  County  Tele- 
phone Company  held  recently  the  foilowing-named  officers  were  chosen: 
J.  O.  Lundberg,  president;  F.  C.  Petersen,  sccretarj'-  and  manager,  and 
K.  G.   Handy,  treasurer. 


J>}eW  Industrial  Companies. 

THE  M.  W.  DUNTON  COMPA.W.  of  Providence,  K.  I.,  has  been  in- 
corporated "with  a  capital  stock  of  $50,000  to  take  over  the  business  of 
M.  W.  Dunton  &  Company.  The  new  company  will  devote  its  attention 
exclusively   to   insulating   material.      The   management   remains   the   same. 

THE  TELEPHONE  USERS  GUIDE  COMP.\NY,  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $10,000.  The  directors  are: 
L.  M.  Ridgeway,  T.  L.  Pryor.  and  C.  \V.  Kidgcway,  of  New  York.  X.  Y. 

THE  TIDEWATER  CONSTRUCTION  COMPANY,  of  Wilmington, 
.\.  C.  has  been  incorporated  with  a  capital  stock  of  $100,000  by  J.  C. 
McEachin,  Thomas  W.  Davis.  J.  W.  Little,  and  J.  A.  McGeachy,  all  of 
Wilmington.  The  objects  of  the  company  arc  to  build,  equip  and  repair 
all  kinds  of  railroads,  electric  power  plants,  telephone  and  telegraph  lines, 
water  power  plants,  and  to  buy  and  sell  all  kinds  of  materials  needed  for 
such  work, 

THE  UNITED  GAS  ENGINE  BUILDERS,  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  F.  P.  Stillman,  of 
New  York ;  F.  Conrad,  of  Newburg.  and  T.  J.  Barber,  of  Syracuse. 


New  Incorporations. 

NEW  DECATUR.  ALA.  — The  CumlK-rlan.l  Tclcplmnc  &  Telegraph 
Company  of  Alabama  has  been  incorporated  with  a  capital  stock  of  $5,000 
by  George  R.  Knox,  Jr.,  Charles  Carter  and  John  C.  Eyster. 

CHEYENNE  WELLS.  COL.— The  Cheyenne  County  Telephone  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $3,000  by  II.  Y.  Tar* 
water,  W.  P.  Love  aiid  H.  II.  Lolz. 

DENVER,  COL. — Incorporation  papers  have  been  filed  for  a  new  elec- 
tric line  to  connect  Denver  and  Greeley,  which  will  be  known  as  the  Den- 
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vcr  &  Greeley  Railroad.  The  officers  of  tlie  company  are:  John  C. 
Moshcr,  of  Greeley,  president;  E.  J.  Decker,  of  Greeley,  vice-president; 
J.  V.  Housman,  of  Denver,  general  manager.  The  capital  stock  of  the 
company  is  $50,000. 

ARTHUR,  ILL.— The  .\rtriur  Mutual  Telephone  &  Telegraph  Company 
has  been  incorporated  with  a  capital  stock  of  $20,000  by  Marion  Watson 
and  others, 

LISDO.V,  ME. — .Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  for  the  Lisbon  Falls  Gas  &  Electric  Comp.-uiy  with  t 
capital  stock  of  $50,000.  The  company  proposes  to  manufacture  and  dis- 
tribute ga.s  and  clectrticity  for  Hghting,  hcitiiig.  tr.iction  and  power  pur 
poses  in  the  towns  of  Lisbon  and  Durham.  The  officers  are:  William  H. 
Plummcr,    president,    and    H.    E.    Plummcr,    treasurer. 

PORTLAND,   ME. — The  Novo    Power   Company   has  been   incorporated 
with  a  capital  stock  of  $1,000,000  by  James  E.  Manter,  Clarence  E.  Eaton,  . 
Charles  D.  Fullerlon,  James  11.  McCann.  C.  W.  Burncll  and  Millard  W. 
Baldwin,  of  Portland. 

RICH.MOND,  ME.— The  Richmond  Light  Company  has  been  incor- 
porated with  a  capital  stock  of  $10,000.  The  officers  of  the  company  are 
Benjamin  1".  Curtis,  president,  and  A.  E.  Small,  treasurer,  both  of 
Richmond. 

KANSAS  CITY,  MO.— The  Joplin  &  Pittsburg  Railroad  Company 
has  been  chartered  with  a  capital  stock  of  $5,000,000.  J.  J.  Heill  is 
president  and  A.  J.  Prescott  is  secretary,  both  of  Kansas  City. 

SOUTH  ORANGE,  N.  J.— The  South  Orange  Illuminating  Company 
has  been  incorporated  by  Ira  A.  Kipp,  Jr.,  B.  Leach  and  others.  The 
company  proposes  to  petition  the  Council  for  a  franchise. 

COIJINTH,  N.  Y.— Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  for  the  Corinth  Electric  Light  &  Power  Company,  with 
a  capital  stock  of  $J5,ooo.  The  incorporators  are  Warren  Curtis,  of 
New  Yjrk  City;  Warren  Curtis,  Jr.,  of  Corinth,  and  E.  B.  Coolidge,  of 
Glens  Falls. 

LEWISTOX,  P.\.— The  Juniata  Vallty  Electric  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000. 


Legal. 


SUIT  IX  SEATTLE.— Mr.  Charles  H.  Raker,  formerly  at  the  head  of 
the  Louqualine  Power  Company,  has  asked  in  the  Superior  Court  at 
Seattle,  Wash.,  for  an  injunction  to  prevent  the  sale  of  the  Seattlc- 
Tacoma  Power  Company,  in  which  he  is  interested,  to  the  Seattle  Electric 
Company,  which  action  he  declares  is  contemplated  soon.  He  also  de- 
mands an  accounting  from  the  officers  and  directors  of  the  Seattle-Tacoma 
Power  Company  and  a  restitution  of  money  expended  by  the  company  in 
acquiring  the  Diamond  Ice  &  Fuel  Company,  and  the  Mutual  Light  & 
Heating  Company,  which  deals,  Mr.  Baker  claims,  were  made  fraudulently. 

RIGHT  TO  RESCIND  CONTRACT  FOR  PURCHASE  OF  TELE- 
PHONES. — Under  a  contract  of  sale  the  plaintiff  shipped  104  telephones 
to  the  defendant.  Half  of  the  telephones  were  installed  by  the  defendant 
and  were  found  to  be  useless.  The  remainder  of  the  shipment  was  not 
opened  or  tested  in  any  way,  and  the  defendant  notified  the  plaintiff  that 
it  would  not  install  any  more  phones  until  those  already  installed  were 
remedied.  It  was  held  that  the  defendant  was  entitled  to  rescind  the 
entire  contract  and  was  not  liable  for  any  part  of  the  purchase  price. 
Chicago  Telephone  Supply  Company  vs.  Marne  &  Elkhorn  Telephone  Com- 
pany,  Supreme  Court  of  Iowa,   in   N.  W.   Rep.  935. 

LIABILITY  FOR  ACCIDENT  RESULTING  FROM  UNGUARDED 
STREET  EXCAVATION.— The  defendant  gas  and  electric  company, 
while  excavating  for  a  trench  in  one  of  the  streets  of  Council  Bluffs. 
Iowa,  left  a  pile  of  unprotected  earth  in  the  street.  The  plaintiff,  chief 
of  the  city  fire  department,  while  being  driven  along  the  street  in  the 
night  time  in  response  to  an  alarm,  -was  thrown  out  and  injured  by  the 
vehicle  in  which  he  was  riding  coming  in  contact  with  the  excavated 
earth.  In  reversing  a  judgment  in  favor  of  the  plaintiff,  the  court  said: 
"Cities  and  public  service  corporations  having  the  right  of  entry,  are 
privileged  to  tear  up  or  obstruct  a  street,  even  to  the  full  width  thereof, 
if  necessary,  in  the  course  of  making  public  improvements  or  repairing 
the  same;  and  it  ought  not  to  require  discussion  or  argument  to  make  it 
clear  that  the  bare  exercise  of  such  a  right  may  not  be  distorted  into 
an  act  of  negligence.  Indeed,  it  is  in  the  very  nature  of  things,  and  hence 
fundamcnial,  that  negli«cnce  cannot  begin  until  the  limits  of  right  have 
been  overstepped.  As  there  was  no  law,  by  statute  or  ordinance,  govern- 
ing the  subject,  we  must  assume  that  the  defendant  had  the  right  to  throw 
the  dirt  cither  way."  Citizens'  Gas  &  Electric  Company,  United  States 
Circuit   Court   of   Appeals,    152   Fed.    Rep.    389. 

ALLEGATIONS  AND  PROOF  IX  ACTION  AGAINST  ELECTRIC 
COMPANY  FOR  DAMAGES.— An  action  against  a  lighting  and  power 
company  having  resulted  in  a  verdict  in  favor  of  the  plaintiff  for  $1,000.  the 
company  appealed  on  the  ground  that  there  had  been  a  variance  between  the 
allegations  in  the  plaintiff's  petition  and  the  proof  offered  at  the  trial. 
The  accident  was  a  result  of  the  negligence  of  the  company  in  permitting 
one  of  its  wires  to  fall  and  remain  upon  the  plaintiff's  yard  gate,  with 
which  the  plaintiff  thereafter  came  in  contact.  The  plaintiff  alleged  that 
the  defendant  negligently  constructed  and  used  "its  said  wire  for  the  trans- 
•inission  of  electricity  over  and  upon  the  plaintiff's  premises,"  and  the 
evidence  introduced  indicated  that  the  wires  were  suspended  along  the 
sidewalk    from   8    to    10    feet    from,    and    not    across,   ihe   premises   of    the 


plaintiff.  It  was  held  that,  if  there  was  any  variance,  it  was  immateriaL 
The  gist  of  the  matter  was  whether  the  defendant  was  guilty  of  negligence 
in  allowing  a  wire  heavily  charged  with  electricity  to  fall  upon  and  remain 
in  contact  with  the  gate  and  the  exact  location  of  the  wire  was  unim- 
portant. The  courts  will  disregard  such  petty,  immaterial  variances  as 
can  deceive  no  one. — Houston  Lighting  Power  Co.  vs.  Hooper,  Court  of 
Civil   Appeals  of  Texas,   102  S.   \V.  Rep.   133. 

RIGHTS  OF  ELECTRIC  RAILWAY  IX  STREET.— An  electric  street 
railway  company  was  authorized  by  legislative  and  municipal  action  to 
Iccate  and  operate  its  road  on  Eleventh  Street,  in  the  city  of  Philadelphia, 
and  to  place  the  poles  along  near  the  track  in  the  center  of  the  street; 
but  the  line  was  required  to  be  constructed  in  compliance  with  a  city 
ordinance  which  provided  that  "The  laying,  construction  and  mainte- 
nance of  all  wires,  poles,  or  cables  shall  be  under  the  supervision  of  the 
chief  of  the  electrical  bureau  and  subject  to  his  approval."  One  of  the 
poles,  which  the  company  erected  pursuant  to  the  authority  obtained,  stood 
upon  a  base  about  2^2  feet  in  diameter  and  18  inches  high.  There  was 
no  light  upon  the  pole,  and  a  milk  dealer,  driving  his  wagon  along 
Eleventh  Street  some  time  before  daylight,  ran  into  it  and  died  as  a  result 
of  the  accident,  it  was  held  that,  conceding  the  right  of  the  raiiway 
company  to  place  its  poles  in  the  center  of  the  street,  yet  there  was  a  duty 
imposed  upon  the  company  to  exercise  the  power  conferred  by  the  munici* 
pality  in  such  manner  as  not  unnecessarily  to  obstruct  the  highway  or  to 
interfere  with  the  purpose  for  which  it  was  primarily  constructed.  The 
city  of  Philadelphia  was  held  liable  in  damages  for  the  death. — McKim 
vs.   City  of  Philadelphia.   Supreme  Court  of  Pennsylvania,  66  All.  340. 

TELEPHONE  COMPANY  LIABLE  FOR  INJURIES  TO  LINEMAN 
BECAUSE  OF  FAILURE  OF  FOREMAN  TO  WARN  HIM  OF  DAN- 
GER.— The  plaintiff  was  engaged  at  the  time  of  the  accident  with  other 
employees  in  erecting  a  large  circle  pole  about  sixty-five  feet  high  and  in 
transferring  to  it  a  messenger  wire  serving  to  support  a  cable.  The 
general  undertaking  had  been  inaugurated  before  the  plaintiff  entered  into 
the  employ  of  the  defendant  company.  At  the  direction  of  the  foreman 
the  plaintiff  went  up  the  pole  to  remove  two  of  three  cross  arms  which 
were  rendered  unnecessary  by  the  installment  of  the  cable,  and  in  re- 
moving the  second  cross  arm,  which  was  just  underneath  the  clamp  to 
A'hich  the  messenger  wire  had  been  attached,  the  pressure  of  the  messen- 
ger wire  which  had  rested  on  this  cross-arm  was  relieved,  so  that  the 
pole  sprang  back  to  normal  position,  from  which  it  had  been  deflected 
by  the  messenger  wire.  This  caused  the  safety  strap  which  the  plaintiff 
was  using  to  snap  and,  as  a  result,  the  plaintiff  fell  backward  to  the 
ground.  To  recover  damages  fnr  the  injuries  sustained  the  plaintiff 
brought  action  against  the  telephone  company.  It  was  held  that  the  com- 
pany was  liable.  If  the  plaintiff  was  in  as  good  a  position  as  the  foreman 
to  know  what  the  consequences  of  removing  the  cross  arm  might  be  expected 
to  be,  then  the  plaintiff  would  have  assumed  the  risk  of  the  operation  and 
would  not  have  been  entitled  to  recover.  But  it  was  shown  that  the  fore- 
man knew  of  the  danger  involved,  which  was  not  apparent  to  the  plaintiff. 
and  that  he  did  not  inform  the  plaintiff  of  this  danger.  And  the  failure 
of  the  foreman  to  give  proper  warning  to  the  plaintiff  before  allowing  him 
to  ascend  the  pole  and  so  place  himself  in  a  dangerrus  position  consti- 
tuted negligence  for  which  the  defendant  telephone  company  was  re- 
sponsible in  damages.  Long  vs.  Johnson  County  Telephone  Company, 
Supreme  Court  of  Iowa,  in  N.  W.  Rtp.  984. 

RIGHT  OF  MTJNICIPALITY  TO  EXCLUDE  ELECTRIC  COM- 
PANY, ALREADY  HOLDING  FRANCHISE,  FROM  BIDDING  OX 
NEW  FRVNCHISE,  SOLD  FOR  PURPOSE  OF  PROMOTING  COM- 
PETITION.—The  city  of  Louisville.  Ky.,  advertised  for  sale  a  franchise 
or  privilege  to  string  wires  along  the  streets  of  the  city  for  the  purpose 
of  distributing  and  selling  electricity.  On  the  ground  that  the  object  of 
the  sale  was  to  secure  competition,  and  that  the  Louisville  Lighting  Com- 
pany already  enjoyed  a  simitar  franchise,  it  was  ;vrovidcd  that  no  bid, 
received  directly  or  indirectly  from  that  company,  would  xx  considered. 
It  was  required  of  each  bidder  that  he  file  a  sworn  statement  to  the 
effect  that  he  was  not  acting  in  any  way.  in  the  interest  of  the  Louisville 
Lighting  Company,  or  of  any  other  person  or  company  dcMring  to  sup- 
press or  prevent  competition  in  the  sale  of  electricity.  The  franchise 
was  sold  to  one  Lawrence  Jones  for  the  sum  of  $100,150,  and  thereafter 
an  action  was  brought  for  the  purpose  of  having  the  sale  declared  invalid 
under  section  164  of  the  constitution,  which  provides  that  no  municipality 
should  grant  any  franchise  without  publicly  advertising  for  bids  and 
awarding  the  franchise  to  the  highest  and  best  bidder,  provided,  howe%-er. 
that  the  municipality  should  have  the  right  to  reject  any  and  all  bids. 
It  was  held  that  the  sale  was  not  invalid  under  section  164.  The  evident 
purpose  of  this  provision  of  the  constitution  was  to  prevent  to  councils 
of  cities  from  giving  away  or  selling  at  an  inadequate  price  the  rights 
and  privileges  belonging  to  the  citizens.  Thus  construing  the  constitu- 
tion, it  is  evident  that  it  was  the  duty  of  the  city  council  to  take  steps 
to  relieve  the  people  of  the  city  from  paying  exorbitant  prices  for  elec- 
tricity for  lighting  purposes  by  establishing  a  competing  plant  and  fixing 
a  maximum  price. — Stitcs  vs.  Norton,  101  S.  W.  Rep,  1189.  Court  of 
.\ppeals  of  Kentucky. 

XEGLIGEXCE  OF  TELEPHONE  COMPANY  IX  LEAVING 
WIRES  IX  DANGEROUS  CONDITION  AND  LIABILITY  FOR  AC- 
CIDENT RESULTIXG  THEREFROM.— In  an  action  by  an  administra- 
trix against  a  telephone  company  to  recover  damages  for  the  death  .of 
the  person  whose  estate  she  represented  it  was  shown  that  the  deceased, 
while  walking  beneath  a  tree  in  a  suburb  of  Mobile,  .Ma.,  touched  a  wire 
fence  that  was  nailed  to  the  tree  and  was  killed  by  an  electric  shock  trans- 
mitted   through    the    wire    of    the    fence.      The    evidence    showed    that    a 
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trolley  pole  of  the  Mobile  Light  &  Railroad  Company  projected  into  the 
branches  of  this  tree;  that  the  span  wire,  attached  to  an  eye  bolt  which 
ran  through  the  pole,  was  heavily  charged  with  electricitj-;  that  the  de- 
fendant telephone  company  had  formerly  maintained  a  line  along  the 
trolley  route  and  that,  in  removing  its  system,  had  left  several  wires 
dangling  down  through  the  branches  of  the  tree  under  which  the  accident 
occurred;  and  that  one  of  these  wires  became  jammed  between  the  washer 
and  nut  of  the  eye  bolt  and  hung  down  almost  to  the  ground,  where  it 
was  "kind  of  hooked  to  the  fence  as  though  somebody  had  bent  the  end 
of  it  to  keep  it  from  swinging."  It  was  shown  that  when  a  trolley  wire 
is  properly  suspended  the  span  wire  is  dead  and  that  one  should  be 
insulated  from  the  other  by  means  of  a  bell,  but  that,  in  this  instance, 
the  trolley  wire  ran  through  the  bell  to  the  span  wire  and  out  to  the  eye 
bolt,  where  the  telephone  wire  was  jammed  and  the  current  was  in  this 
'  manner  communicated  to  the  wire  fence.  It  was  held  that  the  act  of 
the  telephone  company  in  permitting  its  wires  to  hang  down  constituted 
negligence  and  that  the  company  was  liable  in  damages.  It  was  said: 
"It  is  the  creation  and  maintenance  of  a  dangerous  situation  without  the 
warranting  occasion  for  it  which  may  exist  when  the  lines  are  in  use — 
without  any  occasion  whatever,  in  fact;  and  the  company  is  liable  in 
damages  for  whatever  injuries  may  result  to  persons  and  property  right- 
fully on  the  premises." — Home  Telephone  Company  vs.  Fields,  Supreme 
Court  of  Alabama. 

STATE  CONTROL  OVER  PATENTS.— In  an  opinion  rendered  by 
the  Justices  of  the  Supreme  Judicial  Court  of  Massachusetts,  in  answer 
to  questions  propounded  by  the  Senate  with  a  view  to  legislating  upon  a 
question  involving  the  State  control  of  patents,  it  was  declared  that  the 
State  has  power  to  pass  a  genera!  law,  prohibiting  licensees  and  owners 
of  patents  from  leasing  patented  machines  to  others  by  a  contract,  pro- 
hibiting the  lessees  from  obtaining  from  any  other  person  similar  machines 
to  perform  the  same  operation  as  that  performed  by  the  leased  machine 
during  the  term  of  the  lease.  It  was  also  the  opinion  of  the  Justices 
that  the  Legislature  has  authority  to  pass  a  general  law  providing  that, 
where  a  patented  machine  is  designed  to  perform  two  successive  steps  in 
the  making  of  an  article  or  product,  the  owner  of  the  patent  or  license 
shall  not  lease  or  license  the  use  of  one  of  the  machines  designed  to 
perform  one  of  the  steps  on  conditions  in  effect  prohibiting  the  lessee 
or  licensee  from  using  in  the  manufacture  of  the  articfe  the  leased  ma- 
chine, if  a  machine  not  obtained  from  the  lessor  is  used  to  perform  the 
other  steps  of  the  process  during  the  term  of  the  lease.  It  is  well  settled, 
as  stated  by  Mr.  Justice  Harlan  in  Patterson  vs.  Kentucky,  97  U.  S. 
501,  "that  the  right  which  the  patentee  or  his  assignee  possesses  in  the 
property  created  by  the  application  of  a  patented  discovery  must  be  en- 
joyed subject  to  the  complete  and  salutary  power  with  which  the  States 
have  never  parted,  of  so  defining  and  regulating  the  use  and  sale  of 
property  within  their  respective  limits  as  to  afford  protection  to  the  many 
against  the  injurious  conduct  of  the  few.  The  right  of  property  in  the 
physical  substance,  which  is  the  fruit  of  the  discovery,  is  altogether  dis- 
tinct from  the  right  in  the  discovery  itself,  just  as  the  property  in  the 
instruments  or  plate  by  which  copies  of  a  map  are  multiplied  is  distinct 
from  the  copyright  of  the  map  itself."  The  patentee's  right  is  a  monopoly 
of  the  invention,  but  this  does  not  protect  from  State  legislation  any 
monopoly  in  other  commercial  ventures  which  the  patentee  may  attempt 
»"  "^lablish. — In  re  Opinion  of  the  Justices,  81   N.   E.   Rep.    142. 


Personal, 


MR.  RALPH  D.  MERSHOX.  the  consulting  engineer,  has  gone  to 
England  again  in  connection  with  the  Zambesi  River  power  transmission 
project. 

MR.  JOHN  A.  IIOLMBERG,  of  Denver,  Col.,  is  installing  electrical 
machinery  at  the  Rellevue-Hudson  mine,  Idaho  Springs.  Col.,  fur  the  oper- 
ation of  compressors   and   hoists. 

MR.  H.  W.  WRIGHT,  of  Shreveport,  U.,  is  m  charge  of  the  con- 
struction of  a  generating  plant  at  Stamford,  Texas,  embodying  the  latest 
ideas  in  power  station  design. 

MR.  J,  P.  MANYPENNY  has  been  appointed  the  general  representative 
of  the  Philadelphia  Electric  Construction  Company,  who  have  their  head- 
quarters at  914   Filbert   Street, 

MR.  n.  R.  HERRIXG.  mana»rcr  of  the  Southwestern  Telephone  & 
Telegraph  Company  at  Yoakum,  Tex.,  has  resigned  to  accept  a  position 
with  the  Missouri  &  Kansas  Telephone  Company  at  Kansas  City. 

MR.  HENRY  D.  BRADLEE  has  been  admitted  as  a  member  in  the 
well  known  Boston  fmancial  and  engineering  firm  of  Stone  &  Webster, 
the  other  partners  being  Charles  A.  Stone,  Edwin  S.  Webster  and  Russell 
Kobb. 

MR.  HENRY  L.  DOHERTY  has  gone  abroad  for  a  rest  and  vacation, 
and  sailed  for  Europe  on  July  2  on  the  Cunardcr  "Caronia.**  Mr.  Doherty 
lias  been  extremely  busy  of  !atc  with  several  lighting  enterprises,  which 
involved   incessant  travel,  so  he  is  to  recuperate  with  a  little  more  travel. 

MR.    WILLIAM    L.    DERR    has  been   appointed   general   superintendent 

f^f  the  New  York  City  Railway  Company.     He  will  have  general  charge  of 

the  street  railw.iy  systtm  of  the  city  after  July    i.      Mr.   Dcrr  is  a  gradu- 

,  ate  of  the  Pennsylvania  Polytechnic  College  at  Philadelphia  and  has  been 

in   railroad   work  since    i8;6. 

MR.  H.  M.  BEUGLER,  formerly  superintendent  of  railways  for  Ford, 
Bacon   &    Davis,    operating   department,   operating   the    Newman    propcrlics 


in  Houston,  Tex..  Memphis,  Little  Rock,  Birmingham.  Nashville,  and 
Knoxville,  has  taken  a  position  with  the  firm  of  Dodge  &  Day.  the  well- 
known  engineers  and  constructors  of  Philadelphia  and  New  York. 

MR.  DUNCAN  R.  CUMMING,  of  Denver,  Col.,  has  been  in  and  about 
Benson  looking  for  tungsten  ores.  Tungsten  has  been  discovered  in  the 
mountains  surrounding  Benson,  and  shipments  were  made  by  the  Premis 
Chemical  Company  at  Dragoon,  from  placer  ground,  but  that  company 
has  opened  up  copper  deposits  and  turned  its  attention  from  tungsten  to 
mining   the   red   metal. 

MR.  LEWIS  B.  STILLWELL  was  the  recipient  of  two  honorary  degrees 
at  commencement  exercises  this  year — Master  of  Science  from  Lehigh 
University  and  Doctor  of  Science  from  Wesleyan  University,  at  Middle- 
town,  where  Mr.  Stillwell  pursued  "part  of  his  undergraduate  course.  The 
degree  from  Lehigh  was  the  third  honorary  distinction  conferred  by  that 
university   in   its   existence. 

MR.  C.  H.  HOLLINGSWORTH,  superintendent  for  the  Great  Western 
Power  Company,  at  Island  Ear,  Cal.,  has  resigned  his  position  and  will 
return  to  his  home  in  the  East.  His  successor  is  Mr.  B.  S.  Roberts,  who 
has  resigned  from  the  Southern  Pacific  to  take  the  place.  Mr.  W.  H. 
Bissell,  formerly  purchasing  agent  for  the  Great  Western  Power  Com- 
pany, has  been  promoted  to  the  position  of  assistant  superintendent. 

MR.  W.  H.  COWELL.— Mr.  A.  D.  Hatfield  has  resigned  as  secretary 
and  treasurer  of  the  Wellman-Seaver-Morgan  Company,  Cleveland,  Ohio. 
and  has  been  succeeded  by  W.  H.  Cowell,  who  was  connected  with  the 
Algoma  Steel  Company,  Sault  Ste.  Marie,  Ont.,  of  which  Willard  H. 
Sawyer  was  general  manager  before  going  to  Cleveland  to  become  presi- 
dent of  the  Wellman-Seaver-Morgan  Company. 

MR.  GEO.  F.  ADAMS  and  Mr.  Jas.  R.  Downs,  who  have  been  con- 
nected with  the  Westinghouse  Electric  &  Manufacturing  Company  for  the 
past  ten  years,  have  resigned  from  the  Cleveland  selling  organization  and 
have  opened  an  office  in  the  New  England  Building,  Cleveland,  under 
the  style  of  Adams  &  Downs.  They  have  an  agreement  with  the  Burke 
Electric  Company,  as  selling  representatives,  to  handle  the  complete  line 
of  alternating  and  direct  current  dynamos  and  motors  manufactured  by 
that  company. 

MORSE-THOMPSON.— The  New  York  Hcraid  has  the  following  from 
Poughkeepsie,  dated  June  29:  The  Episcopal  Church  of  St.  Margaret  in 
Staatsburg,  Dutchess  County,  was  the  scene  at  noon  to-day  of  the  wed- 
ding of  Miss  Anna  Thompson,  cousin  of  Mr.  Louis  S.  Thompson,  of 
New  York,  whose  summer  home.  Stonehurst,  is  in  tlie  town,  to  Mr. 
Samuel  F.  H.  Morse,  grandson  of  Professor  Samuel  F.  B.  Morse,  who, 
when  a  resident  of  this  country,  invented  the  telegraph  in  1841.  The 
newly   married   couple   will    live   in    California. 

MR.  THOMAS  TAIT,  chairman  of  the  Victorian  Railway  Commission, 
reached  this  country  June  29  on  his  return  to  Melbourne.  Mr.  Tait  has 
made  an  extensive  tour  in  Europe,  where  he  has  visited  the  important 
railways  which  have  been  changed  from  steam  to  electric  power  and  has 
been  very  much  interested  in  this  subject,  as  the  electrification  of  the 
Victorian  steam  railways  and  the  cable  system  in  Melbourne  is  under 
consideration  by  the  railway  commission.  The  details  of  the  system  to  be 
adopted  have  not  yet  been  selected  as  this  will  be  left  to  the  expert  of  the 
system,  Mr.  Charles  H.  Merz.  of  London,  who  has  been  engaged  to  make  an 
exhaustive  report  on  the  subject. 

MR.  FRANK  KOESTER.  a  contributor  to  these  columns,  has  a  book 
now  in  the  hands  of  D.  Van  Nostrand  Company,  to  issue  in  the  fall, 
devoted  to  the  design  of  light  and  power  central  stations.  Mr.  Koester 
is  an  experienced  power  plant  designer,  having  been  in  Europe  connected 
with  the  design  of  plants  for  Europe.  Asia,  Central  and  South  America, 
as  well  as  the  construction  and  operation  of  plants  of  from  1000  to  ^4.000- 
kw  capacity.  For  the  purpose  of  studying  American  power  plants  on  a 
broader  scale,  their  methods  of  design,  construction  and  operation,  he  has 
been  in  this  country  for  a  number  of  years,  identified  with  some  of  the 
largest  plants,   varying  from  3000  to  6o.ooo-kw  capacity. 

SIGNAL  CORPS  PERSONNEL.— The  following  orders  have  just  been 
issued  affecting  the  U.  S.  Signal  Corps:  Captain  George  S.  Gibbs,  to  army 
of  Cuban  pacification  as  chief  signal  officer,  relieving  Captain  Wiliiam 
Mitchell.  First  Lieutenant  Waller  H.  Smith,  from  Army  Staff  College, 
to  command  Company  A,  signal  corps.  Fort  Leavenworth,  relieving  First 
Lieutenant  George  E.  Kumpc.  who  will  proceed  to  Havana  for  duty 
under  chief  signal  officer,  army  of  Cuban  pacification.  First  Lieutenant 
E.  Alexis  Jcunct.  from  Signal  School  to  Havana,  for  duty  under  chief 
signal  officer,  army  of  Cuban  pacification.  Major  George  O.  Squicr. 
Signal  Corps,  from  Fort  Leavenworth,  to  office  chief  signal  officer  at 
Washington. 

MR.  JOHN  H.  SM.VRT.  who  has  just  retired  from  the  position  of 
superintendent  ol  the  Commercial  Cable  Company  at  New  York,  was 
given  a  farewell  banquet  recently  in  Brooklyn,  when  he  was  presented 
by  his  many  friends  with  a  solid  silver  service  and  tray,  accompanied 
by  an  illuminated  address.  The  presentation  was  m.idc  by  Mr.  Frank 
Mason,  who  made  a  highly  appropriate  speech.  Mr.  Smart  was  born  at 
Bristol.  England,  in  1S50.  h\  18S0  he  came  to  the  United  States  and 
fcr  three  years  was  in  the  employ  of  the  French  Cable  Company  at 
Cape  Cod.  Subsequently  he  filled  a  position  with  the  Western  Union 
Cable  at  Canso,  N.  S.  His  service  with  the  Commercial  company  Iwgan 
as  an  operator.  In  1886  he  was  appointed  assistant  superintendent,  suc- 
ceeding to  the  supcrlnlendcncy  on  January   i.   1896, 

MR.  B.  S.  JOSSELYN.— .At  a  meeting  of  the  directors  of  the  Balti- 
more  Electric  Company   last   week.    Mr.   Bcnagc  S.  Jossdyn  resigned  from 
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the  office  of  vice-president  and  general  manager  to  become  at  once  presi- 
dent of  the  Portland  Railway,  Light  &  Power  Company,  of  Portland,  Ore. 
Mr.  Jossclyn  was  also  vice-president  of  the  Maryland  Telephone  Company, 
which  position  he  has  also  resigned.  Mr.  Jobselyn's  resignation  came  as  a 
surprise  to  the  directors,  but  the  position  tendered  him  in  Portland  is 
one  which  offers  many  Dpi>ortunitics,  and  he  felt  that  he  should  accept  it. 
The  Portland  Company  is  controlled  principally  by  E.  W.  Clark  &  Com- 
pany, of  Philadelphia;  J.  W.  Seligman  and  Pratt  &  Company,  of  New 
York,  and  the  properties  it  owns  represent  an  investment  of  about  $40,- 
000,000.  The  gross  earnings  of  the  properties  are  in  excess  of  $5,000,000 
a  year.  The  company  owns  all  the  street  railway  lines  in  Portland,  controls 
the  light,  power  and  stcam-heatJng  field,  furnishes  hydraulic  water  power 
in  Portland  and  nearby  towns,  including  Salem,  the  capital  of  the  state, 
where  it  also  owns  the  gas  plant,  and  owns  the  ferry  lines  on  the  Willia-  ■ 
mette  and  Columbia  Rivers.  The  various  enterprises  of  the  company 
represent  over  100.000  horse-power.  Mr.  Josselyn  will  succeed  Mr,  H.  W. 
Good,  -who  died  last  April.  Mr.  Jossclyn  went  to  Baltimore  about  two 
years  ago  from  the  West  to  become  assistant  to  the  president  of  the  Mary- 
land Telephone  Company,  and  two  months  later  was  elected  vice-president. 
Mr.  Jossclyn  is  a  native  of  Iltinols  and  has  had  an  extensi\'e  experience 
in  tbfr  management  of  steam  and  electric  railways,  electric  light  and 
telephone  enterprises. 


Trade  Publications. 


PUMPS.— The  D'Olier  Engineering  Company,  iiq  South  Eleventh 
Street,  Philadelphia,  Pa.,  has  recently  issued  a  bulletin  on  centrifugal 
pumps.  Pumps  of  various  sizes,  designed  for  direct  connection  to  electric 
motors  are  illustrated.  These  pumps  are  made  in  two  types — volute  and 
turbine. 

TRUMBULL  EXPANSION.— The  Trumbull  Electric  Manufacturing 
Company,  Plainvillc,  Conn.,  has  just  issued  a  unique  folder,  circular  in 
shape,  representing  its  trademark.  Inside  are  shown  illustrations  of  the 
company's  factory  of  1901  and  that  of  to-day.  The  comparison  tells  a 
story    of   large    and    rapid   expansion. 


^Business  Notes. 


A.   L.   IDE  &   SONS.— The   Xew   York  office  of  A.    L.    Idc  &   Sons,   the 
"Ideal"  engine,  formerly  at  11  Broadway,  is  now  located  at  90  West  Street. 


CHANGE  OF  ADDRESS,— The  San  Francisco  office  of  the  Elec- 
trical WoBLD  has  moved  from  701  to  601  Atlas  Building. 

THE  E.  H.^  FREEMAN  ELECTRIC  COMPANY,  of  Trenton,  N.  J.. 
is  making  arrangements  to  add  a  third  plant  to  the  two  already  operated 
by  the  company.  The  concern  manufactures  alt  kinds  of  fittings  for 
electric  wiring  and  lighting.  The  company  has  just  commenced  the  manu- 
lacture  of  a  new  socket  for  electric  lamps  on  electric  signs.  This  socket 
has  just  been  put  on  the  market. 

THE  WESTERN  WIRE  SALES  COMPANY,  of  Chk:ago,  III.,  an- 
nounces that  it  has  been  made  general  W'cstcrn  agent  of  the  Bay  State 
Insulated  Wire  &  Cable  Company,  Hyde  Park,  Mass.  This  company  has 
recently  been  organized  with  Andrew  J.  Conlin  as  general  superintendent, 
and  J.  H.  11.  McNamce  is  treasurer  and  general  manager.  Outside  of  the 
regular  lines  of  the  rubber  and  lead  covered  insulated  wires  and  cables, 
this  company  is  making  a  specialty  of  railroad  signal  wire  to  meet  any 
specifications  30  per  cent  pure  Para  rubber  insulated  wires  and  cables, 
mining  cables,  flame-proof  wires,  telephone  wires,  etc. 

BILLET  CONVEYING.— One  of  the  oldest  and  most  prominent  firms 
identified  with  the  steel  industry  in  America,  is  the  ,\lan  Wood  Iron  & 
Steel  Company,  whose  establishment  at  Conshohockcn,  Pa.,  about  a  dozen 
miles  from  Philadelphia,  dates  back  eighty-odd  years.  During  all  these 
years  this  firm  has  witnessed  the  introduction  of  many  improvements  in 
manufacturing  and  seen  many  mechanical  devices  for  the  facilitating  of 
production  and  handling  put  into  operation.  The  elect rically-opcrated 
conveying  equipment  for  expediting  the  movement  of  hot  and  cold  billets 
at  its  Ivy  Rock  Mill,  indicates  that  even  if  the  firm  is  old  as  years  are 
counted,  it  is  not  lacking  in  up-to-date  equipment  for  increasing  facilities. 
When  the  ingot  is  of  equal  heat  from  centre  to  comers,  it  is  brought  to 
a  transfer  table  by  crane.  The  movement  of  the  table  is  controlled  by 
an  operator  shielded  from,  but  in  plain  view  of,  a  tri-section  roughing 
roll.  The  tabic  takes  the  ingot  to  the  roll,  through  which  it  passes  for- 
ward and  backward  several  times.  The  lengthened  ingot  is  then  passed 
to  the  second  section  and  again  rolled;  the  proper  length  and  thickness 
being  finally  obtained  by  a  few  passes  through  the  third  section  of  the 
roll.  The  cutting  of  the  cold  steel  bars  is  done  on  the  opposite  side  of 
the  mill;  the  long  bars  being  brought  to  the  cutter  by  transfer  table  con- 
trolled, as  in  th<^  rolling,  by  a  man  in  plain  view  of  the  cutter.  When 
the  current  is  turned  on,  a  certain  length  of  the  bar  passes  under  the 
cutter,  the  part  remaining  on  the  table  being  automatically  clamped  to 
hold  the  bar  securely  while  being  cut.  The  cutter  comes  down  with  a 
pressure  of  500  lbs.  in  the  cylinder  and  the  sc\*ercd  portion  of  steel  drops 
onto  a  Link-Belt  inclined  apron-conveyor  which  delivers  the  billets  to  cars 
running  on  a  narrow  gauge  track. 
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American  ElectroThebapeutical  Association.  Secretary,  Dr.  C.  E. 
Skinner,  New  Haven,  Conn. 

American  Electrochemical  Society.     Secretary,  Prof.  J.  W.  Richards, 

Lehigh  University,  South  Bethlehem,  Pa.     Next  meeting.  New  York  City. 

American   Institute  of  Electrical  Engineers.     Secretary,   Ralph  W. 

Pope,    United    Engineering    Societies    Uuilding,    29    West    39th    St.,    New 

York.     Meetings,   fourth   Friday  of  each  month. 

American  Street  and  Interurban  Railway  Engineering  Association. 
Secretary,  Walter  S.  Mower,  London,  Ont. 

.■\merican  Society  of  Mechanical  Engineers.  Secretary,  Calvin  W. 
Rice,  United  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 

-Vmerican  Society  of  Municipal  Improvements.  Secrctar.v,  G.  W. 
Tillson,  Municipal  Building,  Brooklyn,  N.  Y.  Next  meeting,  Detroit, 
Mich.,  third  Wednesday,  September,  1907. 

American  Street  &  Interurban  Railway  Association.  Secretary, 
B.  V.  Swcnson,  United  Engineering  Societies  Building,  29  West  39th  St., 
New  York.     Next  meeting,  Atlantic  City,  N.  J.,  October   14-18,   1907. 

Association  of  Edison  Illuminating  Companies.  Secretary,  H.  C. 
Lucis,   10th  and  Sansom  Sts.,  Philadelphia,  Pa. 

Association  of  Electric  Lighting  Engineers  of  New  England.  Sec- 
retary, Wells  E.  Holmes,  308  Washington  St.,  Newton,  Mass.  Annual 
meetings  held  in  Boston,  third  Wednesday  in  March. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  Milwaukee,  Wis.  Next  meeting,  Montreal,  Que.,  June  26,  27 
and  28,  1908. 

Canadian  Electrical  .Xssociation.  Secretary,  T.  S.  Young,  104  Con- 
federation Life  Building,  Toronto,  Ont.  Next  meeting,  Montreal,  Sep- 
tember,   1907. 

Canadian  Street  Railway  .Association.  Secretary,  Allan  H.  Royce, 
48  King  St.  W.,  Toronto,  Onl. 

Central  Electric  Railway  .Xs-sociation.  Secretary,  W.  F.  Mulhol- 
land,  Indianapolis,  Ind. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secre- 
tary,  John    F.    Dostal,    405    i7lh    St.,    Denver,    Col,      Next    meeting,    Sep- 


Electric  Club  of  Cle\iland.  Secretary,  Geo.  L.  Crosby,  1200  Schofield 
Building,   Cleveland,  Ohio. 

Electrical  Contractors'  Association  of  New  Yosx  State.  Secre- 
tary, John  P.  Faure,  77  Water  St.,  Ossining,  N.  Y. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary, Chas.  J.  Sutter,  1220  Pine  St.,  St.  Louis,  Mo. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  1537 
Old  Colony  Building,  Chicago.  Annual  meeting,  Chicago,  January,  each 
year. 

Electrical  Trades  .Association  of  Canada.  Secretary,  Wm.  R.  Stavely, 
Royal   Insurance  Building,   Montreal,   Can. 

Electrical  Trades  Association  of  Chicago.  Secretary.  Frederick  P. 
Vose,  Marquette  Building,  Chicago.  Next  meeting,  Chicago.  November 
7,  1907- 

Electrical  Trades  Association  of  Philaselpuia.  Secretary,  E.  .\. 
Symmes,  810  Drcxel  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth  Thursdays  each   month. 

Electrical  Trades  -Association  of  the  Pacific  Coast.  Secretary, 
-Albert  H.  Elliott.  Claus  Spreckles  Building,  San  Francisco,  Cal.  Monthly 
meetings,   San   Francisco,  iirst   Thursday  of  each   month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Associaticn).  Sccretar>-,  Franz  Neilson,  80  Wall  St,  New  York. 
Board  of  Directors  meets  second  Friday  of  each  month. 

Empire  State  Gas  and  Electrical  .Association.  Secretary,  Charles 
H.  B.  Chapin,  154  Nassau  St,  New  York.     Next  meeting,  October,   1007. 

Engine  Builders'  .Association  of  the  Ukited  States,  .  Secretary, 
J.  I.  Lyic,  39  Cortlandt  St.,  New  York. 

Illinois  State  Electrical  Association.  Secretary-,  H.  E.  Chubbuck, 
La  Salle,  111. 

Illuminating  Excineerino  Society.  Secretary.  Dr.  Arthur  H.  Elliot. 
4  Irving  Place.  New  Y^ork.  Meetings  in  New  York,  second  Friday  of 
each  month. 

Independent  Telephone  .Association  of  Southern  Indiana.  Secre- 
tary, E.  W.  Landgrebe,  Huntingburg,  Ind. 

International  .Association  or  Municipal  Elect»icia.ns.  Secretary. 
Frank  P.  Foster,  Coming,  N.  Y.     Next  meeting.  Norfolk,  Va. 

Internationa,.  Independent  Telephone  Association.  Secretary. 
Charles  West. 

Iowa  Electrical  .Association.  Secretary,  L.  B.  Spinney.  low*  State 
College.  .\mes.  la. 
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Iowa  Independent  Telephone  Association*.  Secretary,  C.  C.  Deer- 
ing,  Boone,  la.  Next  meeting,  Cedar  Rapids,  la.,  second  Tuesday, 
March,    190S. 

Iowa  Street  and  Interurban  Association.  Secretary,  L.  D.  Mathes, 
Dubuque,   la. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson,  Newton,  Kan.     Next  meeting,  Topeka,  Kan.,  Oct.   16,   1907. 

Kentucky  Independent  Association.  Secretary,  James  Maret,  Mount 
Vernon,   Ky.     Regular  meeting  second  Tuesday,  in  October  each  year. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
Clark.  70  Kilby  St,,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  August. 

Michigan  Electrical  Association.  Secretary,  A.  C.  ^Marshall,  Port 
Huron.  Mich.     Next  meeting.  Battle  Creek,  Mich.,  August  21-23,   iQO?- 

Missouri  Independent  Telephone  Association.  Secretary,  Houck 
McHenry,  Jefferson  City,  Mo. 

National  Arm,  Pin  &  Bracket  Association.  Secretary.  J.  B.  Magers, 
Madison,  Ind. 

National  Electric  Light  Association.  Secretary,  W.  C.  L.  Eglin, 
Philadelphia.   Pa. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  94  Genesee  St.,  Utica,  N.  Y.  Next  meeting. 
New  York  City,  July  17,   18  and  19,  1907. 

National  Electrical  Trades  Association.  Secretary,  Fred  P.  Vose, 
1343   Marquette   Building,   Chicago. 

National  Interstate  Telephone  Association.  Secretary.  A.  L.  Tetu, 
Nashville,  Tenn. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper.  84  State  St.,  Boston.  Mass.  Directors  meet  first  Wednesday  of 
each   month. 

New  England  Street  Railway  Club.  Secretary.  John. J.  Lane,  12 
Pearl  St..  Boston,  Mass.     Meets  last  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary.  G.  H.  Guy,  114  Liberty  St., 
New  York. 

New  York  State  Independent  Telephone  Association.  Secretary, 
R.  M.  Eaton,  Niagara  Falls,  N.  Y. 

Northwestern  Electrical  Association.  Secretary,  Roger  X.  Kimball. 
Kenosha,   Wis.      Next  meeting,   Milwaukee,  January,    igorf. 


Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green- 
ville, Ohio.     Next  meeting,  Toledo,   August  20  and  22,   1907. 

Ohio  Independent  Telephone  Associ.'Vtion.  Secretary,  Ralph  Reamer, 
Portsmouth,   Ohio. 

Ohio  Society  of  Mechanical,  Electrical  and  Steam  Engineers. 
Secretary,  F.  W.  Ballard,   104  Canal  St.,  Cleveland,  Ohio. 

Oklahoma  Electric  Light,  Railway  &  Gas  Association.  Secretary, 
Charles  W.   Ford,   Oklahoma  City,   Okla. 

Old  Time  Telegraphers  and  Historical  Association.  Secretary,  John 
Brant,  195  Broadway,  New  York.  Next  meeting,  Niagara  Falls,  N.  Y., 
1907. 

Pacific  Coast  Electric^vl  Transmission  Association.  Secretarj',  Sam- 
uel G.   Reed,  Portland,  Ore. 

Pennsylvania  State  Independent  Telephone  Association.  Secretary, 
H.  E.  Bradley,    136  South  Second  St.,  Philadelphia,  Pa. 

Pike's  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer,  Colorado 
Springs,  Col.     Meeting  second  Saturday  of  each  month. 

Public  Utilities  Association  of  Indiana.  Secretary  J.  A.  Shunk, 
Peru,  Ind.     Regular  meetings  second  Thursday  in  May.  and  December. 

South  Dakota  Telephone  Association.  Secretary,  E.  R.  Buck,  Plud- 
son,  S.  D. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  R.  B.  Stich- 
ter,  Dallas,  Tex.     Next  meeting.  El  Paso,  Tex. 

Street  Railway  Accountants'  Association  of  America.  Secretary, 
E.  M.  White.  Box  345.  Hartford.  Conn. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
J.  H.   Pardee,   Canandaigua,   N.  Y. 

Vermont  and  New  Hampshire  Independent  Telephone  Association. 
Secretary,   G.  W.   Buzzell,   St.  Johnsbury,  Vt. 

Vermont  Electrical  Association.  Secretary,  C.  C.  Wells,  Middle- 
bury,  Vt. 

Underwriters'  National  Electric  Association.  Secretary,  Electrical 
Committee,  C.  M.  Goddard,  55  Kilby  St.,  Boston,  Mass.  Next  meeting, 
March,  1908. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Wednesday  of  each  month,  except 
January.  July  and  August.  Annual  meeting,  first  Tuesday  after  Jan.  i, 
each  year. 


Weekly  Record  of  Electrical  Patents. 


L'.MTF.D    STATES    PATENTS   ISSUED   JUNE  25,    1907- 

[Conducted  by  Rosenbaum  &  Stock-bridge,  Pat.  Attys..  41  Park  Kow,  X.  Y.] 

857.569.  ELECTRIC  CURLING  IRON;  Isabel  Allen,  Kansas  City,  Mc, 
and  George  Hanlon,  Shawneetown,  IH.  App.  filed  Oct.  16,  1906. 
Construction  of  curling  iron  having  a  tubular  member  with  a  resist- 
ance clement  spirally  contained  therein,  and  a  slideable  switch  or  con- 
troller in  the  handle  by  which  a  greater  or  less  resistance  may  be  in- 
cluded in  the  circuit. 

857.5?'.  TROLLEY  HARP;  Arlington  D.  Brittain.  Youngstown.  Ohio. 
App.  filed  .April  18.  1906.  The  trolley  harp  has  a  pair  of  arms  bolted 
thereto  and  projecting  rigidly  upwardly  therefrom  and  adapted  to  guide 
the  wheel  on  the  wire.  A  specially  constructed  wheel  having  remov- 
able flanges  is  employed. 

857,606!  B.\TTERY;  Frank  A.  Decker.  Philadelphia,  Pa.  App.  filed 
March  30,  1004.  In  a  batterv,  a  compartment  haying  imperforate 
walls  of  porous  material,  a  fragmental  electrodc_  in  said  compart- 
ment, and  means  in  said  compartment  for  permitting  the  free  circu- 
lation of  fluid  and  contact  thereof  with  said  electrode,  substantially 
as  specified. 

857.607.  ELECTROCHEMICAL  APPARATUS;  Frank  A.  Decker, 
Philadelphia,  Pa.  App.  filed  Jan.  16,  iiio6.  In  an  apparatus  of  the 
class  described,  a  plurality  of  envelopes,  and  a  rubber  conduit  con- 
formmg  and  vulcanized  to  the  bottoms  and  communicating  with  the 
interiors  thereof. 

857.612.  TROLLEY  STAND:  Edgar  L.  Fixler,  Delta,  Ohio.  App.  filed 
July  12,  IQ06.  Mechanical  features  of  a  trolley  stand  from  which 
the  pole  is  quickly  detachable.  The  object  is  to  provide  for  the 
change  in  the  quickest  possible  time,  and  with  the  least  danger  to 
the  operator. 

857.62..  SWITCHING  DEVICE;  Alexander  M.  Ilaubrich,  Chicago, 
111.  App.  filed  Sept.  28,  1904.  Construction  of  switch  for  telephone 
systems  where  separate  lines  are  operated  in  conjunction  with  single 
subscriber  lines.  Has  a  two-way  key  and  a  plurality  of  depressible 
buttons. 

857.643.  TROLLEY  GU.\RD;  George  L.  Mathcncy,  Bridgeport,  Ohio, 
App.  filed  July  12,  1906.  A  pair  of  vertically  depressible  checks 
are  slidable  in  sjiring  impelled  relation  at  each  side  of  the  trolley 
wheel  so  as  to  yield  downwardly  in  passing  guy  wires,  etc. 

857,664.  ELECTROMEDICAL  APPLIANCE;  David  R.  Overman,  St. 
Louis,  Mo.  App.  filed  Jan.  10,  1907.  A  pad  or  bandage  comprising  a 
cushion  of  soft  leather  prepared  with  wool  thcrc<jn  and  having  a 
pocket  with  a  battery  therein,  the  terminals  of  which  extend  into  the 
wool  of  said  cushion. 

857,686.  ELECTRICALLY  PROPELLED  VEHICLE.  Russell  Thayer. 
Philadelphia,  Pa.  App.  filed  April  4.  1907.  An  electric  truck  of  (he 
type  adapted  to  run  on  a  car  track  antl  receive  current  through  a 
trolley  pole  when  this  is  possible,  but  having  storage  batteries  by 
which   it  may   proceed  independently  of  the  trolley  when   desired. 

857.707.  DEVICE  FOR  PERMITTING  THE  AUTOMATIC  OPERA- 
TION   OF   FIRE   ALARM    BOXES;    Lconidas   G.    Woolley,   Lima, 


Ohio.  .\pp.  filed  Aug.  31.  1906.  Has  a  revoluble  arm  rotarily  im- 
pelled by  a  spiral  spring  and  resisted  in  its  movements  by  a  fusible 
element. 

857,708.  CIRCUIT  OPER.ATING  DEVICE;  Leonidas  G.  Woolley,  Lima, 
Ohio.     App.  filed  Aug.  31.  1906.     Relates  to  modifications  of  the  above. 

857.735-  FUSED  PLUG  AND  RECEPTACLE;  John  C.  Hatzel  and  Ed- 
gar L.  Morlev,  New  York.  N.  Y.  App.  filed  Jan.  5,  1906.  Features 
of  construction  of  a  plug  adapted  to  receive  a  standard  fuse  and 
having  all  the  metallic  parts  covered  so  as  to  avoid  all  possibility  of 
accident  by  short  circuit. 

857.752.  MECHANICAL  POWER  BRAKE;  Louis  Pfingst,  Boston, 
Mass.     App.  filed  March  6,   1903.     The  usual  hand  hr.ike  has  a  motor 


857,849.— Lightning  Arrester, 
armature   thereon    which    acts   to   assist    the   application   of    the   brake 
whenever  the  circuit  thereof  is  closed. 

857,792.     RAILROAD  BRAKE;  How?'d  A.  Coleihan,  Sanborn,  la.     App. 
■      filed  March  4,    1907.     A  special  construction   of  motor   for  the  appli- 
cation of  a  brake,  both  the  armature  and  the  fields  having  spaced  polar 
projections. 

857,797.  MOTOR  CONTROL  APPARATUS;  George  W.  Euker,  Pilts- 
ficld,  Mass.  App.  filed  Aug.  fi.  1905.  .\  flexible  cord  is  connected 
to  the  usual  arm  of  the  starling  rheostat  and  this  flexible  cord  ter- 
minates in  a  push  button  switch.  Bv  pulling  the  cord  and  operating 
the  switch,  an  operator  of  a  printing  press  may  control  the  entire 
action  from  any  desired  location. 

857,840.  LIGHTNING-ARRESTER;  Joseph  V.  E.  Titus.  Keokuk.  la. 
App.  filed  Oct.  20,  igo4.  Construction  of  lightning-arrester  having 
a  plurality  of  plates  arranged  with  spark  gaps  fornicil  between  the 
same,  and  having  a  layer  of  resistance  material  arranged  between  each 
of  said  plates  and  out  of  the  path  formed  by  said  gaps. 

857,866.  INDUCTION  COIL;  Morris  VV.  Brinkmann.  New  York,  N.  Y. 
App.    filed    March    14,    1905.     Construction   of  induction  coil   provided 
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with  two  or  more  interrupters  operating  simultaneously  to  break  the 
pripiary  circuit 

8s7.88o.  PRIMARY  BATTERY;  Charles  E.  Hite,  Philadelphia,  Pa. 
App.  filed  Nov.  IS,  11)04.  In  a  primary  battery  the  combination  of  a 
plurality  of  cells,  a  body  of  electrolyte,  the  cells  opening  at  their 
bottom  into  said  body  of  cloctrolvtc  and  means  of  causing  a  flow  of 
electrolyte  from  said  body  upwardly  through  the  cells  and  then  down- 
wardly upon   the  outside  walls  thereof. 

8.S7,890.  AUTOMATIC  .SAIT/IV  STOP  DEVICE  FOR  ELECTRIC 
VEHICLES;  John  T.  Mclrt..-h.  Chicago.  III.  App.  filed  June  14, 
igp2.  An  automatic  safety  .stop  device  for  brake  mechanism  com- 
prising a  device  in  the  conlrrdler  arm,  and  means  automatically  oper- 
ated by  said  device  for  oiiening  the  air  brake  valve  in  case  the 
motorman  is  incapacitated. 

857,900.  ELECTROLYTIC  CELL;  Alfred  O.  Tate.  \cw  York.  N.  Y. 
App.  fiUd  Sept.  28.  10.04.  .^n  ekctro<le  for  an  electrolytic  cell  hav- 
ing positive  and  negative  conductors  of  relatively  good  conductivity 
located  adiaccnt  to  each  other  and  sepirated  by  an  insulating  me- 
dium, the  lateral  edges  only  being  exposcil  to  the  clcetroljte. 

857.910.  APP.\R.\n.f.=;  FOR  TKEATIXr;  LIOl'IDS  ELECTROLYTIC- 
ALLY;  Alfred  O.  Tate.  New  York.  N.  Y.  "  App.  filed  Sept.  28,  1904. 
Relates  to  modifications  of   the  .ibovc. 

857.026.  PROCE.S.S  OF  PROnrriNC,  steel  niES;  George  F.  Diez, 
New  York,  N.  Y.  .App.  filed  Feb.  5.  1907.  The  method  of  depositing 
iron  upon  a  conducting  surface  which  consists  in  subjecting  the  sur- 
face to  he  coated  to  the  .action  r,f  an  electric  current  in  an  electrolyte 
containing  iron  sulphate  and  sodium  bicarbonate. 

857.027.  PROCESS  OF  RECO\-E«TNC,  THE  NICKEL  CONT.MNED  IN 
PASIC  NICKEL  PRECIPITATES;  Herbert  H.  Dow  and  Walter  S. 
r.atcs.  Midland,  Mich.,  and  Arthur  E.  Schacfer.  Oeveland,  Ohio.  App. 
filed  .April  18.  1006.  In  the  process  of  rendering  soluble  the  nickel 
contained  in  basic  nickel  nrccipitatcs,  the  step  which  consists  in  treat- 
ing such  a  precipitate  with  free  halogen. 

857,029.  STORAGE  BATTERY  ELECTRODE;  Thomas  A.  Edison, 
Orange,  N.  J.  App.  filed  March  30,  1905.  An  electrode  mass  for 
storage  batteries  emploving  alkaline  electrolvtes.  comprising  an  inti- 
mate mixture  of  a  suit.-thle  .active  material  and  metallic  flakes,  scales  or 
films  formed  wholly  or  in  part  of  metallic  cobalt,  substantially  as  set 
forth. 

S;7.Q5..1.  ALTERNATING  CURRENT  MACHINE:  Ralph  n.  Mershon, 
New  "lork.  X.  Y.  .\pp.  filed  Tuly  5.  1904.  In  an  alternating  current 
m.ncbinc.  .adapted  for  variation  in  the  number  of  its  poles,  the  com- 
bination with  the  primary  clemoit,  of  a  secondary  clement,  resistances 
in  the  secondary  element,  and  permanent  connections  for  said  resist- 
ances with  the  secfinibiry  winding  or  windings  at  such  points  that  said 
resistances  become  successively  more  effective  in  their  action  as  the 
number  of  poles  is  increased,  as  set   forth. 

R?7.ow.  .Al'TOMAlIC  TELEPHONE  EXCHANGE;  N.  E.  Norstrom, 
Junction  City.  Kan.  .\pp.  fi'cd  May  31.  1900.  The  combination  with 
a  switching  mechanism  and  magnets  for  operating  it,  of  a  generator 
and  connections  for  sending  cltctricil  impulses  for  controlling  said 
m.agncts.  a  crank  for  operating  said  generator,  .an  adjustable  indicator 
for  controlling  the  impulses  sent  bv  said  gener.ator.  and  means  for 
operating  said  indicator  bv  the  movement  of  said   generator. 

857,966.  .MITOMATIC  TELEPHONE  SWITCH;  C.  M.  Thompson.  Chi- 
cago, III.  .\np.  filed  Jan.  25.  1007.  In  an  automatic  telephone  switch, 
the  combination  of  a  motor  magnet  having  two  windings  and  an  elec- 
tromagrctic  device  combined  with  means  for  closing  the  circuit  through 
both  of  said   windings  one  after   the  other  by  a   single  operation  of 


858,002.  SPLED  GOVERNOR  FOR  DYNAMOS;  Edward  B.  Jacobson, 
Pittsfic'd.  Mass.  App.  filed  Jan.  18.  1004.  A  fly  wheel  driven  dvna- 
ino  havinq  an  electrom.ignct  varying  the  contact  of  the  pulley  With 
the  fly  wheel  in  accordance  with  the  intcnsitv  of  the  current 

858.011.  METER:  \villiam  J.  Mowbray.  New  York.  N.  Y.  App.  filed 
April  30.  1906.  FJectne  meters  of  the  tvpe  adapted  for  use  in  test- 
ing service  meters  installed  on  the  premises  of  consumers  of  electric 
energy. 

858,016.  ARM.VrURE  TESTING  APPARATUS:  Victor  Patton,  Hast- 
ings, Col.  Apn.  filed  Mav  24.  igo6.  An  apparatus  for  testing  arma- 
ture windings  by  winch  "shorts,"  grounds,  "cross"  and  similar  defects 
may   nc  located. 

858,0,0.  .ELECTROPLATING  APPARATUS;  David  F.  Rroderick.  New 
i.ritain.  Conn  .App.  filed  Aug.  10,  1906.  Provides  means  whereby 
work  to  he  plated  can  be  started  from  a  given  point  or  station  and 
made  to  return  thereto,  the  work  being  deposited  successively  into 
v.arious  baths  during  its  tr,avel. 

858.064.  SIGNAL;  Harold  W.  F^len.  Detroit.  Mich.  App.  filed  Feb.  5. 
I005,  tonstruction  of  housing  for  ordinary  magneto  having  a  cover 
with  a  grooved  edge  to  permit  the  insertion  of  a  dust  excluding  sus- 
stance. 

858,117.  MKDICAL  BATTERY;  Charles  W.  Taylor.  New  York,  N  Y. 
Arip.  filed  Dec.  22.  1005.  Construction  of  medical  battery  h.aving  an 
induction    coil    and    a   movable   sleeve   therefor,    and    means  connected 

the  elcc^rrairr'enTm^ami  off^  '"  '""="*'  "'"'''  """"'^  '°  '""■" 

*^^'\"LJu'^4VA?^'  ^W^-'^\  fOP  ALTERNATING  CURRENTS: 
Lous  H  Thullen.  Edgewood  Park.  Pa.  App.  filed  March  2.  1906. 
Rel.ito  to  block  signaling  on  railroads  where  alternating  currents  are 
employed  to  .actuate  the  signals.  Provides  an  inductive  bond  between 
I,;L'I!"f  '"^''""■'  ■«^«:^  will  be  opaque  to  alternating  currents,  but 
fo  block  passage  of  the  propulsion  current  from  block 

858,1,5.  ELECTRIC  T.XNK  SWITCH:  Jacob  T.  Anderson,  New  York, 
voluble  ilr'^^rm  wlr  ?•'«''•  m""*-  7*"  ''""'^''  '''="''=  ''  "'""«<'  •»•  a  rc- 
floal''l.'xttndTn;i;';'o  Uie"'!:!n^?i;'',Ce""tank*'"'  '"'*  "'  "'"''''  ""'"  =" 
858.160.  ANODE;  .Alexander  .T  Deloye.  Torrington.  Conn.  App.  filed 
,\n  anode  for  electroplating,  of  downwardly  tapering 
r  a   series   of   integral    outwardly   projecting   spurs  or 


.Tan    ^  .      .. 
form  anil   h 
project 
858,106 


the 


Willinm''M^.^,\Tl^' V   """v    i^^^^-^^'^^'     .Kf-ECTRIC     SPARKS: 
\\  illi.nm    Marshall,  New  York,   N.  Y.     App.   filed  Oct.   29,    ,906.      Re^ 

enitlm,    nT'Yn    "  V  ■'"'"'^"""''  Oscillating  electric  discharges  for  the 
Ignition    of   an    explosive   mixture    m   internal   ccmhustinn    engines    nr 


an    explosive   mixtu 
H>scs.      (las    a    single 


other    purTK.scs.      Il.ns    a    single    battery   and    a    three-wire   connection 

wlr.  rlV^.r^V^.'-rr-  "/'V"  *"•''■'•  .""  ^^O";'"!"  aI»o  being  in  a  three- 
wire  circuit  with  a  triple  pointed  spark  plug. 

8.,8.2ii.  ELECTROMAGNETIC  LOCOMOTI\E:  Joseph  L.  Potter  In- 
iianapohs,  Ind.  .App.  filed  Dtc.  11.  1905.  .\'  toy  electric  carriage 
having  a  walking;  be.im  osciI!.itcd  by  two  electromagnets  and  a  crank 


dianapolis,    Ind. 
ving  a  walking 

nneetion  therefrom  for  driving  the  wheelsof  tiie"vehicle." 
85S.216.     TEI.EGR.NPH     REPEATER;    Worth    Rogers,    St.    Louis.    Mo. 


-App.  filed  Dec.  13,  1904.  Details  of  circuit  by  which  certain  faults 
in  the  present  apparatus  with  respect  to  false  signals  are  corrected. 

838,222.  ELECTRIC  CIRCUIT  CONTROLLER;  Max  ?c!.-.pr.e.  New- 
York,  N.  Y.  App.  filed  Jan.  7.  1905.  Provides  m-  •  itic- 
ally  breaking  the  circuit  through  mechanism  op«:  ■  r. 
and  for  breaking  said  circuit  gradually  so  as  to  .''.r 
from  sparking,  and  from   loo  abrupt  changes  of  c-.;-- 

858,238.  TROLLEY  FINDER;  Ircderick  G.  Weber.  A-hl.-.r.l.  K.v.  App. 
filed  Feb.  19,  1907.  A  \*-shaped  frame  is  pivoted  in  advance  of  toe 
usual  wheel  and  is  impelled  upward  by  the  trolley  cord  when  the 
wheel  is  being  positioned  on  the  wire. 

858,246.  DIRECT-CURRENT  DYNAMO-ELECTRIC  MACHINE;  Ed- 
win C.  Wright,  Newport,  Ky.  .App.  filed  Nov.  30,  1906.  Provides 
means   for   supporting,  centering  and   retaining  in    position  a  ring  for 


858.255.  TROLLEY  FOR  ELECTRIC  RAILW.AYS:  Harry  Bennett. 
Newark.  N.  J.  App.  filed  April  17,  1906.  The  upper  end  of  the 
trolley  pole  is  formed  in  a  separate  section  which  telescopes  into  the 
main  portion  and  is  spring  impelled  outward  therefrom. 

858,288.  BRANCH  BOX;  Albert  F.  Hills.  Syracuse,  N.  Y.  App.  filed 
Oct.  10,  1905.  A  branch  box  for.  electric  wires  which  is  partictalarly 
applicable  for  exposed  conduit  circuit.  Relates  to  features  of  con- 
struction   by   which   the   connections   arc  made   water-tight. 

858.317.  CORN  POPPER;  George  B.  and  Joseph  H.  Young,  EI  Paso. 
Tex.  -App.  filed  Nov.  30,  1906.  .A  cylindrical  drum  or  hopper  is  ro- 
tated on  a  vertical  axis  and  has  a  resistance  element  sinuously  em- 
bedded in  its  lower  face. 

8^:8.325.  PROCESS  OF  PKOnUCING  VANADIUM  AND  ITS  AL- 
LOYS; Frederick  M.  Beoket.  Niagara  Falls.  N.  V.  -App.  filed  June 
19,  1906.  The  process  of  pro<lucing  vanadium  which  consists  in  re- 
acting  on    a   vanadium   compound    reducible   with   silicon    and  carbon. 

858.327.  ALLOY  AND  METHOD  OF  PRODUCING  IT;  Frederick  M. 
Becket,  Niagara  Falls.  N.  Y.  -App.  filed  March  20,  1907.  Method  of 
making  an  alloy  containing  titanium   and   calcium. 

858.328.  PROCESS  OF  REDUCING  WANADIUM  SL'LFID;  Frederick 
M.  Becket,  Niagara  Falls.  N.  Y.  .App.  filed  March  5,  1907.  The 
process  of  reducing  vanadium  sulfid  which  consists  in  reacting  thereon 
with  silicon. 

858.329.  PROCESS  OF  EFFECTING  CHEMICAL  REDUCTIONS 
AND  PRODUCING  METALS  AND  .\LLOYS:  Frederick  M.  Becket. 
Niagara  Falls.  N.  Y.  .App.  filed  -April  12.  1907.  The  process  of  re- 
ducing oxides  which  consists  in  effecting  a  partial  reduction  by  carbon 
and  a  further  reduction  by  silicon  carbide. 

858,335-  APPARATUS  FOR  MEASURING  ELECTRICAL  RESIST- 
ANCES: Sydney  Evcrshcd.  Chiswick,  England.  App.  filed  Feb.  18, 
1906.  Has  a  hand  dynamo  and  a  Wheatstone  bridge  and  a  coil  con- 
trol galvanometer  in  which  the  control  coil  is  connected  between  the 
two  poles  of  said  dynamo  and  the  working  coil  is  connected  to  either 
end  of  said  Wheatstone  bridge. 

858.341.  APPAR.VTUS  FOR  ELECTROLYTIC  DEPOSITION  OF 
MET.VLS:    Herbert    C.    Harrison.    I.ondon.    and    Toseph    Dav.    Weston- 


'w^ 


SsSsMi- — Apparatus   for    Klccirt  lytic    I>tpo 


of    Metal> 


Suner -^rarc.  England.  App.  filed  Aup.  7.  1902.  Relate*  to  the  elec- 
troK-tic  deposition  of  metals  whereby  a  toii^h  and  homoeeneous  deposit 
with  a   smooth  surface  is  obtained  with  high  current   densiiy, 

858.351.  INSTANTAXEors  ELECTRIC  WATER  HEATErI  Herbert 
N.  Roche  and  Fred  F.  Rrecsc.  San  Francisco.  Cal.  Anp.  hied  Oct. 
20.  iQOd.  Construction  of  water  heater  havinp  a  tank  tnrough  which 
a  spirally  wound  re.-iistancc  element  extends,  and  a  *;witch  connected 
to  the  cock  or  faucet  by  which  the  current  is  turned  on  only  white  the 
fluid   is  being  drawn   through   the  tank. 

858.355-  TROLLEY  CATCHER:  Robert  Shields.  South  Boston.  Mass^ 
App.  tiled  March  14.  1906.  A  trolley  retriever  having  a  spring  drum 
connected  to  the  cord  and  having  a  detent  by  which  it  w  lockcti  in 
case  the  trolley  leaves  the  wire.  Relates  to  mechanical  features  of 
construction. 

ia.66d.  nrPLEXIXG  TELEGR.VPH  LINES;  Isidor  Kitscc.  Philadel- 
phia. Pa.  -Xpp.  filed  May  35.  1007.  Duplex  s>-stem  for  submarine 
telegraphy  or  lines  having  very  high  capacity. 
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Electrical  Exports. 

The  electrical  export  trade  has  conti;uied  throughout  the  past 
year  to  exhibit  many  signs  of  healthy  progress,  and  the  re- 
turns now  available  for  May  indicate  that  the  whole  twelve- 
months will  reach  a  high  level.  During  May  the  exports  of 
heavy  electrical  machinery  were  $800,566  as  compared  with 
$681,955  last  year.  For  the  11  months,  the  total  is  $7,924,806 
as  compared  with  a  previous  $7,229,576  and  $6,661,676  in 
1905.  In  like  manner  the  export  of  electrical  instruments  has 
shown  a  gratifying  increase  for  the  whole  period,  although 
May  itself  fell  oflf  somewhat.  The  exports  of  this  class  last 
May  reached  $619,393,  while  in  igo6  they  were  $709,875.  But 
for  the  1 1  months  they  were  $7,508,364  as  compared  with  $6,- 
115,254  and  $4,490,818  in  the  periods  corresponding,  of  1906 
and  IOCS. 


Copyright.   1907.  by  McGraw  Publishing  Co. 


Entered    as   second-class   matter   at   the    post   office   at    New    York.    N.    Y. 
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For  the  11  months  therefore  the  total  export  of  elEctrical  ap- 
paratus has  attained  the  respectable  figure  of  not  less  than 
$15,433,170,  and  it  bids  fair  for  the  whole  fiscal  year  to  reach 
about  $17,000,000.  Large  as  this  may  seem,  it  is,  however, 
below  10  per  cent  of  the  total  production  in  this  country  of 
electrical  goods,  and  from  this  point  of  view  a  good  deal  of 
effort  can  be  put,  and  ought  to  be  put,  in  the  development  of 
fuller  trade  relations  with  countries  that  are  still  in  the  list  of 
"prospects."  The  United  Kingdom,  ^lexico,  British  North 
America  and  Japan  are  our  best  customers  for  heavy  machinery, 
and  with  them  again,  Brazil  is  a  good  patron  of  our  electrical 
instruments.  Under  present  tariff  conditions  there  does  not 
appear  to  be  much  to  expect  from  growth  of  relationships  with 
Continental  Europe,  but  South  America,  the  West  Indies.  Asia 
and  the  Far  East  are  as  open  to  us  as  to  the  rest  of  the  manu- 
facturing world ;  and  there  are  huge,  unsatisfied  wants  in  all 
of  them.  Many  of  these  countries  without  cheap  fuel  have 
fine  water  powers,  and  Mexico  has  sliown  how  large  a  demand 
may  be  created  by  the  latter.  Recent  years  have  seen  also  the 
production  of  large  classes  of  detail  apparatus  for  industrial 
and  domestic  use,  which,  serviceable  in  temperate  climes,  will 
eventually  become  indispensable  in  tropic  and  sub-tropic  regions. 


The  Heating  of  Copper  Wires  by  Electric 
Currents. 
Perhaps  the  simplest  and  most  familiar  fact  connected  with 
the  flow  of  electric  current  through  a  wire  is  that  the  watt 
rate  of  generation  of  heat  within  any  length  of  it  is  equal  to 
the  square  of  the  amperes  nniltipljed  by  the  resistance  of  that 
length.  This  is  a  consequence  of  Ohm's  law.  When,  however, 
we  try  to  deduce  from  this  fact  the  temperature  elevation 
attained  by  the  wire  under  the  conditions  of  heat  liberation, 
we  encounter  numerous  difficulties,  and  the  problem  of  either 
measuring  or  computing  the  increase  of  temperature,  becomes 
difficult.  It  is  known  that  the  temperature  elevation  of  a  con- 
cealed wire,  cooled  by  conduction,  follows  a  law  similar  to 
Ohm's  law;  that  is,  the  temperature  elevation  of  the  wire  cor- 
responds to  e.  m.  f.,  the  flow  of  heat  corresponds  to  the  flow 
of  electric  ctirrent  and  the  electric  resistance  is  represented  by  a 
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thermal  resistance,  depending  upon  the  dimensions  of  the  insu- 
lating cover  or  covers,  as  well  as  on  the  thermal  resistivity  of 
the  materials. 

.\n  interesting  paper  on  the  suhject  of  concealed  wires  heated 
by  electric  currents,  was  presented  by  Dr.  A.  E.  Kennelly  and 
Mr.  E.  R.  Shepard  before  the  recent  convention  of  the  Ameri- 
can Institute  of  Electrical  Engineers.  It  was  shown  that  the 
final  temperature  elevation  of  the  wires  increased  faster  than 
the  square  of  the  current  in  all  cases.  The  measurements 
showed,  in  fact,  that  the  temperature  elevation  for  very  small 
currents  increased  as  the  square  of  the  current;  but  that  at 
elevations  near  50  deg.  C.  they  increased  at  an  exponent  of 
about  2.2,  or  faster  than  the  square,  while  at  elevations  near 
100  deg.  C.  they  increased  at  aii  exponent  of  about  2.2.  The 
reason  for  this  is  that  the  hotter  the  wire  becomes,  the  greater 
its  resistance,  and  the  greater  the  heat  produced  by  a  given 
current  in  that  resistance.  If  the  resistivity  of  copper  did  not 
increase  with  temperature,  the  final  temperature  elevation  of 
the  wire  might  be  expected  to  increase  in  direct  proportion  to 
the  square  of  the  current  strength.  Within  the  range  of  100 
deg.  C.  temperature  elevation,  the  plotting  of  final  temperature 
against  steady  current  followed  nearly  straight  lines  on  log- 
arithm paper.  A  large  number  of  measurements  were  made 
on  the  heating  of  wires  in  sand,  soil  and  gravel,  from  which 
a  number  of  data  on  thermal  resistivity  of  such  substances  have 
been   tabulated   for   reference. 


The   Properties  of  Electrons. 

It  is  a  significant  indication  of  the  close  connection  between 
physical  science  and  its  applications,  that  President  Satnutl  Shel- 
don's recent  address  before  the  American  Institute  of  Electri- 
cal Engineers  was  devoted  entirely  to  a  subject  of  recent  physi- 
cal investigation — the  properties  of  electrons.  The  paper  is 
useful  to  the  electrical  engineer,  because  it  forms  a  compila- 
tion of  the  most  essential  facts  at  present  possessed  concerning 
electrons,  expressed  in  electrotechnical  terms  rather  than  in  the 
language  of  physicists.  The  paper  refers  to  the  fact  that 
the  mass  of  an  electron  appears  to  be  entirely  electromagnetic. 
In  other  words,  the  only  kind  of  inerljia  possessed  by  the  ulti- 
mate particles  of  matter  is  their  electromagnetic  inertia,  or  the 
inertia  of  the  self-induction  of  virtual  electric  currents,  due  to 
the  motion  of  the  electric  charges  which  constitute  electrons. 
When  an  electron  is  stationary  with  respect  to  its  surrounding 
ether,  the  electric  flux  from  its  charge  radiates  uniformly  in 
all  directions  and  there  is  no  magnetic  flux  developed.  The 
stresses  due  to  the  radiating  electric  flux  balance  in  all  di- 
rections, or  produce  no  resultant  force  upon  the  electron.  When, 
however,  the  electron  moves,  the  cutting  of  ether  by  the  elec- 
tric flux  generates  magnetic  forces  and  these  forces  pull  upon 
the  electron.  The  distribution  of  electric  flux  emerging  from 
the  electron  is  also  disturbed.  It  weakens  ahead  of  the  electron 
and  intensifies  in  its  wake.  This  causes  a  resultant  electro 
magnetic  force  to  pull  back  on  the  electron  during  acceleration, 
with  an  intensity  proportional  thereto,  or  in  accordance  with 
the  Ni?vvtonian  law  of  inertia.  Work  of  an  electromagnetic 
kind  has.  therefore,  to  be  done  upon  any  and  every  electron 
(luring  acceleration,  owing  to  its  self-induction. 


inertia  of  the  pound  weight,  when  moved  suddenly,  is  supposed 
to  be  the  total  eletromagnetic  force  of  inertia  of  that  horde  of 
electrons.  The  only  difference  between  the  electromagnetic 
inertia  theory  of  matter  based  on  electrons  and  the  mechanical 
inertia  theory  of  Xciv'ton,  is  that  the  mechanical  theoo'  takes 
it  for  granted  that  inertia  is  constant  at  all  velocities,  or  is  in- 
dependent of  velocity,  so  that  a  projectile  should  resist  accelera- 
tion to  the  same  extent,  whether  at  rest,  or  already  moving  at 
a  speed  of  half  a  mile  per  second;  whereas  the  electromagnetic 
theory  requires  that  the  inertia  of  the  projectile  should  increase 
with  the  speed,  and  become  infinite  at  the  speed  of  light  Prac- 
tically, there  is  no  discrepancy  between  these  two  theories  with- 
in the  limits  of  artificially  producible  speeds  so  far  as  experi- 
ment is  likely  to  discover.  In  other  words,  the  increase  of  in- 
ertia in  a  projectile  fired  from  a  large  cannon  would  be  quite 
insignificant,  because  its  velocity  is  so  small  compared  with 
that  of  light.  The  great  potential  importance  of  the  electronic 
theory  is  not  merely  that  it  can  explain  inertia  and  the  unity 
of  all  matter,  but  that  it  may  in  time  lead  to  the  comprehension 
of  all  chemical  action.  At  present  we  know,  for  instance,  that 
carbon  and  o.xygen  can  combine  with  a  disengagement  of  ther- 
mal energy,  but  we  have  no  idea  of  why  a  carbon  atom  attracts 
oxygen  atoms,  how  the  combination  occurs,  or  how  heat  is 
liberated  in  the  process.  Chemistry  is  mainly  the  name  of  a 
very  long  list  of  observed  facts  concerning  the  relative  be- 
havior of  different  substances,  the  ultimate  nature  of  the  sub- 
stances and  of  their  reactions  being  unknown.  If.  however,  the 
electron  theory  can  be  highly  developed,  and  if  atoms  of  all 
kinds  are  mere  groupings  of  electrons,  we  ought  to  get  to  under- 
stand how  these  different  atoms  must  behave  towards  each 
other,  and  so,  perhaps,  predict  chemical  phenomena,  .\nother 
great  untility  that  may  exist  in  the  electron  theory  is  in  the 
working  of  metals  in  such  a  manner  as  to  increase  the  num- 
ber of  free  electrons,  or  the  degree  of  freedom  of  such  free 
electrons  as  ordinarily  exist  therein.  By  this  means,  we  should 
expect  to  increase  the  electric  conductivity  of  the  metals,  or 
diminish  the  size  of  wire  that  would  be  necessary  for  carrying 
a  given  power  to  a  given  distance  with  a  given  loss.  Of  course, 
it  may  be  said  that  metallurgical  experiments  are  more  likely 
to  be  practically  useful  in  this  direction  than  electronic  theory; 
but,  on  the  other  hand,  it  is  readily  conc.ivable  that  the  elec- 
tronic theory,  if  sufficiently  developed,  might  suggest  experi- 
ments that  would  otherwise  never  be.  thought  of. 


.\  mass  of  one  pound  is  supposed  to  contain  about  7  x  10^ 
clcclrons,  nr  y  followed  by  M  zero*.     The  mechanical  force  of 


The  Waste  of  Energy  in  Cables  and  Condensers. 

In  a  cable  carrying  direct  current,  the  loss  of  power  which 
is  wasted  in  iieat  occurs  entirely  in  the  conductor  according  to 
/"  R.  so  far  as  concerns  practical  operation,  because  unless  the 
cable  is  seriously  defective,  the  power  wasted  by  current  leak- 
ing through  the  dielectric  is  insignificant.  With  alternating- 
current  transmission,  however,  the  waste  of  power  is  not 
limited  to  the  1'  R  loss  in  the  conductor,  just  as  in  direct-cur- 
rent cables,  but  includes  also  a  loss  in  the  insulator  of  the  i>  ;k- 
E'G.  where  G  is  an  equivalent  conductance  of  hysteresis,  r- 
creasing  with  the  length  of  the  cable  and  with  the  frequino\ . 
but  depending,  as  well,  upon  the  nature  and  form  of  the  dielec- 
tric. The  virtual  hysteretic  conductance  G  of  the  cable  is 
also  affected  by  the  wave  shape  of  the  impressed  voltage.  The 
cxtm  loss  of  power  in  dielectric  hysteresis  is  not  only  objec-  . 
tioiiable  as  waste  of  money  at  so  much  per  kw-liour,  but  .tIst 
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bec'iusc-  it  raises  the  temperature  of  the  cable,  and  causes  the 
safe  carrying  capacity  of  the  cable  to  be  reduced. 

Our  Viennese  contemporary,  "Elcktrotechnik  iind  Maschine- 
bau,"  has  recently  printed  two  articles  of  Dr.  Bruno  Monasch 
on  the  subject  of  this  hysteretic  loss  of  energy.  A  number  of 
measurements  were  made  of  this  loss  in  condensers  and  in  short 
lengths  of  underground  cable.  The  selected  method  employed 
a  Wheatstone  bridge  balance,  with  resistance  in  the  bridge  arms, 
an  optical  telephone  in  the  bridge  wjre,  and  a  condenser  with 
resistance  in  series  to  balance  the  test  condenser.  The  bridge 
was  supplied  with  alternating  current  of  measured  voltage. 
The  observations  recorded  show  that  when  the  various  samples 
of  alternating-current  power-transmission  cables  were  tested  at 
about  1200  volts  and  50  cycles-per-second,  the  charging  current 
had  a  phase  of  about  i  degree  short  of  quadrature.  This  rep- 
resents a  distinct  power-consumption  component  of  current. 
The  angle  of  quadrature  defect  did  not  vary  much  with  voltage, 
or  with  frequency.  The  waste  power  which  accompanies  this 
one-degree  phase-diflference  from  quadrature  may  attain  con- 
siderable proportions.  For  example,  it  is  indicated  in  the 
article  that  a  particular  three-phase  cable  operating  at  11  kilo- 
volts  and  50  cycles-per-second.  might  be  expected  to  consume 
580  watts  per  kilometer,  or  930  watts  per  mile.  In  round 
numbers,  this  might  be  called  a  kilowatt  per  mile.  In  the 
course  of  a  year,  the  total  energy  expended  in  an  underground 
network  of  60  miles  in  length  of  such  high-tension  cable,  would 
be  upwards  of  500,000  kw-hours.  It  is  evident  that  the  econ- 
omic importance  of  such  dielectric  losses  in  an  extensive  high- 
tension  system  may  be  serious-,  and  call  for  careful  study  from 
engineers.  Unlike  /"  R  losses,  which  increase  with  the  load. 
and  are  relatively  small  during  hours  of  light  load,  these  E'  G 
losses  are  substantially  the  same  all  the  year  round. 


The  Suspension  Insulator. 

The  Niagara  papers  of  Messrs.  Hewlett  and  Buck,  the  latter 
of  which  is  printed  elsewhere  in  abstract,  present  a  most  in- 
teresting and  promising  method  of  high-tension  line  construc- 
tion. As'  Mr.  Hewlett  very  properly  intimates,  the  necessity 
of  large  dimensions  has  forced  the  ordinary  pin  form  of  in- 
sulator to  a  size  that  is  both  mechanically  and  electrically  ob 
jcctionablc.  It  is  mechanically  bad  in  that  the  lateral  strains 
arc  so  severe  that  proper  support  is  very  difficult ;  and  it  is 
electrically  bad  because  the  large  masses  of  porcelain  required, 
even  when  the  insulator  is  made  in  several  parts,  are  difficult 
and  expensive  to  construct  of  good  quality.  Moreover,  by 
carrying  the  wires  in  suspension  the  strains  on  the  long  cross- 
arms  needed  in  high-tension  construction  are  greatly  reduced. 
So  long  as  wires  were  spaced  only  two  or  two  and  a  half  feet, 
the  cross-arm  gave  little  trouble,  but  the  present  practice  of 
spacing  five  or  six  feet  is  quite  another  matter.  The  form  of 
su.spension  insulators  described  is  a  very  simple  and  workable 
one,  being  built  up  of  units  each  of  which  is  of  a  size  easily 
made  in  a  high  grade  porcelain.  As  is  well  known,  the  limit 
of  voltage  on  insulators  is  due  not  to  their  capacity  to  resist 
puncture,  but  to  their  external  sparking  distance.  By  using 
several  units  in  scries  this  distance  can  be  greatly  increased 
and  the  puncture  strength   will  always   remain  ample. 


very  greatly  to  increase  the  working  factor  of  safety.  Even  with 
the  best  pin  insulators  now  obtainable  the  factor  of  safety  is 
considerably  less  than  prudence  would  dictate.  Using  four  or 
five  of  these  suspension  elements  in  series,  one  should  easily 
reach  a  factor  of  safety  of  four  or  five  at  all  voltages  now  in 
use,  and  voltages  now  beyond  the  range  of  practice  should  be- 
come entirely  feasible.  That  this  construction  is  being  tried 
on  several  important  lines  is  most  encouraging  and  it  looks  very 
much  as  though  a  safe  basis  had  been  secured  for  very  con- 
siderable increases  in  working  voltage.  For  the  last  few  years 
transmission  voltages  have  remained  almost  stationary.  There 
has  been  a  tendency  upwards,  shown  by  a  moderate  increase  in 
the  ma.ximum  used  and  by  an  increased  number  of  plants 
working  at  from  50,000  to  60,000  volts,  but  the  limitations 
iniposed  by  the  insulators  have  been  very  keenly  felt.  Xow  a 
new  line  of  work  is  open  and  we  shall  be  much  surprised  if  it 
does  not  lead  to  a  really  considerable  advance  in  voltage.  The 
new  insulators  seem  to  be  especially  well  suited  to  use  with 
tower  construction,  since  it  is  of  course  desirable  to.  decrease 
the  number  of  groups  when  each  is  somewhat  large  and  costly, 
and  the  necessary  length  of  a  considerable  series  makes  a  high 
support  especially  desirable.  The  tower  constructions  shown 
by  Mr.  Buck  are  admirably  adapted  to  their  purpose  and  his 
promise  of  a  loo.ooo-volt  line  is  one  that  indicates  a  great 
advance  in  electrical  power  transmission. 


1  he  advantages  of  such  a  construction  arc  many  and  it  ought 
thereby  to  be  possible  so  to  increase  the  sparking  distance  as 


There  are  still  some  structural  considerations  to  be  settled. 
The  permissible  length  of  span  is  determined  by  the  weights 
to  be  carried,  the  proper  securing  of  the  lines  against  damage 
by  swaying,  and  the  most  suitable  frequency  of  anchorages,  are 
things  that  must  be  worked  out  by  experience.  We  note  that 
in  the  ioo,ooo-volt  line  described  by  Mr.  Buck  the  spans  are  to 
be  from  500  ft,  to  1000  ft.  This  is  a  large  difference  and  a 
comparison  of  costs  and  factors  of  safety  for  the  two  spacings 
would  be  most  interesting.  The  question  of  proper  spacing  is 
particularly  important  in  the  case  of  aluminum  cables  with  their 
very  low  elastic  limit  and  relatively  large  catenary  droop.  The 
matter  of  anchorages  is  almost  as  important,  since  there  must 
be  no  tendency  for  considerable  lengths  of  line  to  work  over. 
Fortunately  mooring  by  these  unit  strain  insulators  is  compara- 
tively a  simple  matter,  but  it  somewhat  complicates  the  construc- 
tion at  the  mooring  towers.  The  very  high  present  cost  of 
conductors,  however,  fully  justifies  going  to  considerable  ex- 
pense to  increase  the  working  pressure,  so  that  the  suspension 
insulators  come  at  a  most  opportune  time.  It  is  perhaps  not 
to  be  expected  that  the  new  construction  will  disclose  no 
difficulties.  Considerable  ingenuity  may  have  to  be  exercised 
to  protect  the  unit  insulators  against  damage  by  the  constant 
working  of  their  wire  connections,  and  the  design  of  suitable 
fixtures  may  require  considerable  experimentation.  Yet  the 
broad  principle  is  certainly  an  excellent  one  that  promises  much 
for  the  future  of  power  transmission  The  ability  to  work  at 
100,000  volts  with  a  factor  of  safety  greater  than  is  now  usual 
at  50,000  or  60,000  volts,  implies  a  very  large  saving  in  con- 
ductors in  all  large  transmission  projects.  For  short-distance 
work  at  moderate  pressures  the  suspension  plan  will  hardly 
supersede  the  somewhat  simpler  pin  construction  save  where 
heavy  cables  have  to  be  carried.  VVc  shall  await  with  the 
keenest  interest  the  operation  of  lines  insulated  in  the  new  way. 
and  with  considerable  confidence  in  a  successful  outcotne. 
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The  Municipal   Ownership   Inquiry. 


Some  ol  the  detail  reports  of  the  Municipal  Ownership 
Commission  of  the  National  Civic  Federation  are  beginning  to 
make  their  appearance,  through  the  newspapers,  and  the  com- 
plete volumes  are  expected  soon.  The  first  two  reports  to  come 
out  deal  with  the  relation  between  labor  conditions  and  munic- 
ipal ownership.  One  is  written  by  Prof.  John  R.  Commons,  of 
the  University  of  Wisconsin,  and  the  other  by  J.  W.  Sullivan, 
editor  of  the  Clothing  Trades  Bulletin,  a  union  organ. 

I  he  views  of  Prof.  Commons  are  in  many  ways  favorable  to  pub- 
lic ownership,  but  he  finds  that  the  matter  of  dealing  with  em- 
ployees is  a  serious  problem.  He  favors  the  recognition  of 
organized  labor  as  a  means  of  doing  away  with  political  pres- 
sure. Prof.  Commons  finds  that  in  this  country  unskilled  labor 
is  belter  paid  by  municipalities  than  by  private  companies.  In 
Great  Britain,  he  says  that,  with  municipal  ownership  hanging 
over  them,  private  companies  have  been  led  to  better  the  con- 
dition of  their  employees. 

Mr.  Sullivan  goes  e.xtensively  into  the  subject  of  mu- 
nicipal corruption  in  this  country,  and  says  that  mu- 
nicipal ownership  restricts  men  in  their  activities  in  a 
way  foreign  to  -American  ideas,  and  has  failed  to  promote  the 
interests  of  employees  under  it.  Mr.  'Sullivan  says  that  only 
in  the  most  poorly  paid  forms  of  labor  has  municipal  ownership 
raised  wages,  and  points  out  that  it  is  antagonistic  to  organized 
labor.     He  says ;  '  . 

"Unionism  and  officeholding,  even  of  the  pettiest  grade, 
do  not  fuse.  Another  source  of  undermining '  the  union 
movement  lies  in  such  municipal  'ben'efit  and  pension 
schemes  as  have  forestalled  the  unionization  of  both  the  Glas- 
gow and  Liverpool  tramway  forces.  Inevitably  purely  trade- 
union  organization  will  be  discouraged  with  the  progress  of 
political  trade-union  organization.  The  national  labor  move- 
ment of  Great  Britain  was  perhaps  necessarily  changed  in 
character  for  a  time  through  the  TafT  Vale  decision;  a  political 
demonstration  was  unavoidable,  but  the  ensuing  political  events, 
despite  voices  of  warning,  carried  the  unions  to  a  point  difficult 
to  distinguish  from  Socialism.  And  similarly,  the  steps  be- 
yond a  union  campaign  for  municipalization  in  this  country 
and  a  stage  of  municipalization  itself,  should  this  come,  cannot 
be  foreseen  by  .\merican  unionists.  There  might  indeed  come 
a  glimpse  of  the  wonders  of  collectivism,  but  erected  on  the 
ruins  of  unionism. 

"Appointments  must  be  possible  to  all  citizens.  Union  rules 
and  orders  must  give  way  in  the  shop  to  the  law  and  official 
decisions.  The  Miller  case  of  the  Government  Printing  Office 
at  Washingttn  set  at  rest  reasonable  doubt  on  these  points, 
one  resu'lt  recently  being  the  refusal  of  70  members  of  the 
typographical  union  in  that  office  to  pay  the  union  eight-hour 
assessment.  In  the  municipal  enterprises  investigated  at  Rich- 
mond, South  Norwalk,  Syracuse.  .'Mleghcny,  Wheeling,  Detroit, 
Cleveland,  and  Chicago,  the  laborers  are  not  organized,  while  in 
the  mechanical  trades  both  union  and  non-union  men  without 
discrimination  hold  positions.  Through  the  activity  of  business 
agents  union  men  may  at  some  municipal  plants  obtain  a  larger 
proportion  of  situations  than  non-union,  but  rarely  can  the  agent 
compel  the  municipal  employee,  if  firmly  unwilling,  to  pay  his 
union  dues." 

Discussing  tUe  same  subject.  Prof.  Connnons,  who  is  a  well- 
known  municipal  ownership  advocate,  says  with  regard  to  con- 
ditions observed  in  England: 

"The  natural  tendency  of  municipal  employees  to  better  their 
own  condition  by  use  of  their  political  strength  is  seen  in  the 
growth  of  the  Municipal  Employees'  Association.  This  is  a 
spurious  form  of  tr.ide  unionism  wliich  has  sprung  up  with 
the  growth  of  nnmicipalization.  and  nothing  of  its  kind  has 
been  found  among  .Xmerican  unions.  It  has  gained  affiliation 
with  other  unions  in  the  Trades  Union  Congress  and  in  local 
trades  councils.  Its  platform  is  simple  enough — to  prohibit 
strikes,  to  oppose  councillors  at  the  polls  if  they  stand  in  the 
way  of  granting  its  demands,  and  to  call  on  other  unions   for 


help  in  the  elections.  Its  demands  are  in  excess  of  anything 
that  other  unions  have  been  able  to  secure  from  private  cm 
ployers  or  even  from  municipal  corporations. 

"It  invites  into  membership  all  employees  of  municipalities, 
and  since  they  are  nearly  all  eligible  to  other  unions,  evidently 
the  aim  of  this  organization  is  to  separate  a  privileged  c'.as; 
of  workmen,  and  to  do  this  through  the  political  power  of  those 
whom  they  abandon.  It  weakens  other  unions  while  building 
on  their  support.  With  even  a  minimum  of  intelligence  in  th>.- 
other  unions,  such  a  parasitic  union  would  be  repudiated.  Such 
has  been  the  fate  of  the  Municipal  Employees'  Association.  As 
long  as  its  membership  was  small  the  consequences  of  its 
policy  were  not  observed  and  its  demands  received  the  uncritical 
assent  of  others  in  the  general  approval  of  all  efforts  to  raise 
wages.  But  with  its  rapid  growth  during  the  last  two  years 
the  unions  of  unskilled  workmen,  who  suffered  first  from  it? 
competition  for  members,  brought  their  protest  to  the  Trade- 
Union  Congress  in  1906,  and  that  body,  after  careful  delibera- 
tion, repudiated  the  Municipal  Employees'  Association  and  all 
.-.imilar  organizations  of  public  employees  by  the  practically 
unanimous  vote  of  1,196,000  to  42,000. 

"It  is  thus  promptly  settled,  before  this  organization  has 
reached  15,000  members  throughout  Great  Britain,  that  the 
trade  union  world  is  clearly  opposed,  both  in  sentiment  and  self- 
interest,  to  the  creation  of  a  privileged  class  of  municipal 
employees.  As  far  as  the  regular  trade  unions  arc  concerned 
the  principle  of  trade  union  wages  rising  and  falling  in  munic- 
ipal employment  is  accepted  in  its  full  significance.  Without 
the  support  of  the  regular  unions  the  strength  of  the  Municipal 
Employees'  Association  has  disappeared.  It  was  a  temporary 
phase  of  the  rapid  increase  of  municipal  ownership. 

"The  increase  in  municipal  ownership  in  Great  Britain  has. 
of  course,  brought  an  increase  in  the  number  of  municipal  em- 
ployees, and  this  has  caused  apprehension  in  certain  quarters. 
Generally  the  chief  officers  of  the  municipal  enterprise  take  the 
ground  that  they  and  other  employees  should  not  vote  in 
municipal  elections,  and  they  openly  set  that  example  to  their 
subordinates.  Some  of  them  go  even  so  far  as  to  advocate  the 
disfranchisement  of  municipal  employees  in  municipal  elections 
This  has  also  been  advocated  by  some  of  the  councillors.  How- 
ever, such  a  proposition  is  no  longer  seriously  considered.  If 
the  vote  of  municipal  employees  is  a  menace,  the  remedy  must 
be  looked  for  in  directions  other  than  disfranchisement.  It  goes 
without  proof  that  such  a  remedy  is  needed,  for  municipal 
employees  sooner  or  later  cast  their  votes  for  candidates  who 
promise  or  have  secured  a  betterment  of  their  condition,  re- 
gardless of  its  effect  on  the  enterprise  as  a  whole.  •  Omitting 
disfranchisement,  there  are  two  directions  in  which  such  a 
remedy  can  be  found — first,  a  limit  to  be  set  beyond  which 
municipalization  shall  not  go,  and.  second,  the  attitude  of  the 
public,  and  especially  of  the  workmen  in  private  employment. " 

Mr.  Sullivan,  also,  in  support  of  his  contention  that  municipal 
ownership  has  not  bettered  the  condition  of  its  employees,  says : 
"Any  advantages  in  wages  or  hours  to  be  figured  out  for  the 
municipal  enterprises  investigated  in  America  over  the  private 
ones  compared  with  them  look  like  State  illustrations  of  the 
soft  berths  to  be  found  in  public  employment.  To  what  extent 
the  jobs  are  political  for  the  employees,  single  or  collectively, 
or  a  bid  for  the  labor  vote,  is  constantly  a  question. 

"Public  employees,  frequently  against  their  will,  under  duress 
from  officials  who  may  injure  them,  promote  by  election  con- 
tributions the  fortunes  of  certain  men  and  parties,  though  a! 
heart  they  may  be  opposed  to  both.  The  executive,  mayor, 
councilman,  or  department  head,  not  only  in  appointing,  but  in 
promoting  or  dismissing  employees,  is  exposed  to  partisan, 
social,  personal,  or  other  pressure.  Even  if  the  reformer 
in  office  is  genuine,  even  if  the  scheme  he  has  promises 
well  for  the  working  masses,  there  arises  the  question  of 
the  duration  of  his  official  powers  and  those  of  his  successors 
with  similar  aims,  together  with  the  assiduous  attention  of  the 
public  to  its  own  protection." 

Mr.  Sullivan  adds  with  regard  to  .\nicrican  conditions;  "In  • 
America  the  municipalized  enterprises  visited  by  our  labor  in- 
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vcstigators  have  been  rich  mines  for  significant  facts  relating 
to  politics  rather  than  to  labor.  These  facts  are  not  usually 
among  those  heretofore  emphasized  by  the  .\merican  advocates 
of  municipal  ownership.  The  testimony  as  to  political  rotten- 
ness, root  and  branch,  in  Syracuse,  .\llegheny  and  Wheeling 
is  conclusive.  The  municipal  plants  examined  in  these  cities, 
it  is  to  be  remembered,  were  selected  as  models  by  representa- 
tive municipalizers  of  the  commission.  Nor  is  the  political 
labor  situation  in  Detroit,  Cleveland,  Chicago  or  Richmond  at 
all  settled  as  well  as  it  might  be.  In  Cleveland  the  present 
mayor  in  the  beginning  increased  his  reform  forces  in-  the 
public  water  department  so  as  to  strengthen  his  vote  in  the 
primaries — an  act  possible  at  all  times  also  under  the  next  and 
succeeding  administrations,  which  may  be  bad  where  the  present 
is  good.  The  degree  of  purity  attained  by  the  present  admin- 
istration is  attributable  to  the  officials  and  the  public  sentiment 
aroused  and  not  to  municipalization.  In  Chicago,  where  civil 
service  is  ironclad,  the  appointment  by  the  mayor  of  department 
heads  and  even  of  the  Civil  Service  Commission  itself  has  more 
than  once  proved  a  vulnerable  point  in  the  civic  armor,  with  sad 
results.  In  Detroit,  Cleveland  or  Chicago  the  stability  of  the 
municipally  operated  enterprises  rests  largely  on  the  mayor, 
who,  however  personally  estimable  and  statesmanlike,  neces- 
sarily becomes  as  a  candidate  a  relatively  good  or  bad  politician, 
representing  for  a  brief  term  a  policy  that  may  change  with  his 
successor.  It  is  plain  that  in  this  political  situation  the  result- 
ant labor  problem  is  most  difficult.  An  employee  can  only 
hold  office  in  uncertainty,  w'ith  its  consequent  evils.  This  form 
of  disquiet  is  not  usual  in  private  employment.  .\s  at  Rich- 
mond, its  exclusion  of  black  men  suggests  a  burning  race 
question  indeed.  North  and  South,  were  municipalization  gen- 
erally adopted  and  Richmond's  example  in  that  respect  fol- 
lowed. 

"Any  advantage  in  wages  or  hours  to  be  figured  out  for  the 
municipal  enterprises  investigated  in  .\merica  over  the  private 
ones  compared  with  them  looks  much  like  state  illustrations  of 
the  soft  berths  to  be  found  in  public  employment.  To  what 
extent  the  jobs  are  political  for  the  employees,  single  or  collect- 
ively, or  a  bid  for  a  labor  vote  is  constantly  a  question.  A  cor- 
rect view  takes  in  these  points :  Syracuse,  the  wages  situation 
politically  debauched ;  Wheeling,  the  same :  Allegheny,  the  same, 
to  an  extent  that  when  a  difference  of  50  to  100  per  cent  in 
favor  of  municipalization  is  soberly  computed  by  one  man  it 
makes  another  laugh :  Detroit,  private  and  municipal  plants 
but  a  shade  difference ;  Cleveland,  nine  hours  municipal  against 
ten  in  the  general  labor  market,  wages  the  same;  Chicago 
firemen  in  the  fire  department  do  not  receive  union  rates ;  New 
Haven — no  municipal  undertaking — hours,  eight,  public  depart- 
ments, as  against  nine,  water  works;  Philadelphia.  United  Gas 
Improvement  Company,  better  wages  and  hours  than  any  city 
department  and  a  reduction  from  twelve  hour  shifts  under  mu- 
nicipal operation  to  eight  under  the  company,  with  higher 
wages." 


a  landscape  architect  of  wide  reputation,  has  the  artistic  side 
of  the  decorations  in  hand,  and  Lt.  Gen.  Nelson  A.  Miles, 
U.  S.  A.,  retired,  is  in  charge  of  all  military  features.  Gen. 
Wm.  A.  Bancroft,  president  of  the  Boston  Elevated  Railway 
Company,  is  expected  to  serve  as  chief  marshal  of  the  civic 
parade,  which  has  already  booked  over  10,000  participants. 


Electrical  Display  for  Boston  Old  Home  Week. 

The  electrical  display  during  Boston's  Old  Home  Week  will 
be  one  of  the  chief  features  of  the  entertainment  in  the  seven 
days  between  July  28  and  August  3.  .\n  electrical  parade  at 
night  which  will  be  featured  with  a  large  number  of  specially 
decorated  trolley  car  floats  is  planned  by  the  committee  which 
is  he.idcd  by  Mr.  John  Campbell,  president  of  the  Electrical 
Auditing  Company.  An  electric  fountain  will  be  erected  in  the 
historic  Frog  Pond  on  Boston  Common,  and  an  electrical 
pyramid  and  electrical  arch  are  also  planned.  Hundreds  of 
strings  of  incandescent  lamps  will  be  looped  through  the  public 
garden  and  common,  and  a  special  display  will  be  made  at 
the  mall  near  the  Charles  Street  entrance  of  these  grounds. 
^  A  floral  electrical  arch  will  probably  be  erected  opposite  the 
entrance  of  the  South  Terminal  Station  at  the  junction  of 
Federal  and  Summer  Streets.  An  electrical  pyramid  is  also 
considered  among  the  decorative  schemes.    C.  Howard  Walker. 


Engineering    Education. 

The  fifteenth  annual  meeting  held  last  weeek  in  Cleveland 
by  the  Society  for  the  Promotion  of  Engineering  Education 
was  well  attended,  more  than  80  of  the  415  members  being 
present.  During  the  meeting  the  council  recommended  80  ap- 
plicants for  membership,  thus  bringing  the  total  to  495.  A 
large  number  oi  papers  was  presented  dealing  with  every 
aspect  of  engineering  education.  Much  credit  for  the  success 
of  the  Cleveland  meeting  is  due  to  Prof.  W.  T.  Magruder,  sec- 
retary, who  afso  carried  on  the  campaign  which  so  largely  in- 
creased  the   membership. 

The  new  officers  chosen  are  as  follows ;  Charles  S.  Howe, 
president  Case  School  of  Applied  Science,  Cleveland ;  vice- 
presidents,  Clarence  .\.  Waldo,  head  professor  of  mathematics, 
Purdue  University,  Lafayette,  Ind.,  and  William  G.  Raymond, 
dean  of  College  of  Applied  Science  and  professor  of  civil  en- 
gineering. University  of  Iowa,  Iowa  City ;  secretary,  Arthur  L. 
Williston,  director  Department  of  Science  and  Technology, 
Pratt  Institute,  Brooklyn ;  treasurer,  William  O.  Wiley,  pub- 
lisher scientific  books.  New  York  City. 

A  resolution  was  adopted  asking  the  ."American  Society  of 
Civil  Engineers,  the  American  Institute  of  Mining  Engineers, 
the  American  Society  of  Mechanical  Engineers,  the  American 
Institute  of  Electrical  Engineers,  and  the  Society  for  Chemical 
Industry  each  to  appoint  two  members  to  act  with  three  mem- 
bers of  the  Society  for  the  Promotion  of  Engineering  Educa- 
tion, as  a  committee  on  engineering  education.  The  duties  of 
this  committee,  as  expressed  in  the  resolution,  will  be  to  ex- 
amine into  all  the  branches  of  engineering  education,  including 
engineering  research,  graduate  professional  courses,  under- 
graduate engineering  instruction,  and  the  proper  relation  of  en- 
gineering schools  to  secondary  industrial  schools  or  workmen's 
schools,  and  to  formulate  a  report  or  reports  upon  the  ap- 
propriate scope  of  engineering  educations  and  the  degree  of  co- 
operation and  unity  that  may  be  advantageously  arranged  be- 
tween the  various  engineering  schools.  This  joint  committee 
is  requested  to  make  a  report  of  progress  to  the  society  within 
a  year  and  a  final  report  within  two  years.  Several  of  the  other 
societies  have  expressed  a  willingness  to  take  this  action  and  it 
is  believed  that  all  of  them  will  co-operate  in  the  purposes  for 
which  the  conmiittee  is  appointed. 

The  address  of  President  Dugald  C.  Jackson  was  on  "The  Re- 
lation of  the  Engineering  Schools  to  the  Secondary  Industrial 
Schools,"  and  very  clearly  represented  his  idea  that  the  country 
needs  more  trade  training  schools  in  order  to  prepare  its  young 
men  for  the  best  work  there  is  in  them.  There  is  need  for 
more  schools  that  turn  out  corporals  and  sergeants  of  industry, 
lie  said,  and  commended  the  farmers  for  their  agricultural 
schools,  but,  at  the  same  time,  criticized  them  for  their  un- 
willingness to  spend  more  money  in  that  direction. 

Secondary  schools  are  inadequate  in  number  and  extent  to 
meet  the  problem  in  secondary  education.  Those  for  training 
foremen  and  superintendents  are  almost  unknown  and  little  at- 
tention has  yet  been  paid  to  making  skilled  artisans  through 
schools  of  this  kind.  The  speaker  said  that  the  organization 
of  such  schools  lies  with  the  teachers  and  faculties  of  the  engi- 
neering schools  and  that  they  should  make  every  effort  to  see 
that  secondary  schools  are  established  and  use  their  influence  to 
foster  them.  The  country  needs  trained  artisans,  men  who  are 
able  to  do  their  work  intelligently  and  with  a  thorough  knowl- 
edge of  the  process  through  which  the  material  they  arc 
handling  goes.  Information  in  their  line  of  work  will  lend 
interest  to  the  operations  of  the  shop  and  factory  and  make  bet- 
ter men  of  the  workmen. 

Prof.  H.  II.  Norris,  of  Cornell,  presented  n  paper  on  "Meth- 
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ods  of  Studying  Teclmical  Literature."  which  was  thoroughly 
interesting  and  led  to  considerable  discussion.  Profs.  Harold 
B.  Smith  and  Arthur  VV.  French,  of  Worcester  Polytechnic  In- 
stitute, furnished  a  paper  descriptive  of  the  new  electrical  en- 
gineering building  of  that  institution,  while  J.  Walter  Estcrline, 
professor  of  electrical  engineering,  Purdue  University,  de- 
scribed the  electrical  engineering  laboratory  of  Villanova  Col- 
lege. Dayton  C.  Miller,  professor  of  physics  in  Case  School, 
followed  with  a  paper  nn  the  Rockefeller  Physical  Laboratory 
of  that  institution.  On  the  subject  of  "Organization  and  Con- 
duct of  an  Electric:il  lurginecring  Laboratory,"  John  W.  Shus- 
ter,  assistant  profes.sor  of  electrical  engineering  in  the  Unf^ 
vcrsity  of  Wisconsin,  furnished  a  paper  in  which  he  discussed 
the  possil)ilitics  of  an  engineering  school  in  laying  broad  foun- 
dations for  future  practice  and  the  relation  of  practicing  en- 
gineers to  the  school.  A  paper  of  .-Xlbert  A.  Radtke,  professor 
of  electrical  engineering  at  .Armour  Institute  of  Technology,  dis- 
cussc^J  plans  of  teaching  central  station  work  and  making  plans 
for  plants.  He  said  that  students  should  be  taught  as  far  as 
possible  from  actual  practice  and  observation  of  plants  in 
operation. 

-A  paper  by  Prof.  Fred  A.  Fish  devoted  to  the  changes  that 
have  been  made  in  tlie  first  two  years  of  the  electrical  engineer- 
ing course  at  Iowa  City  College  led  to  a  discussion  on  a  five 
or  six-year  course  of  study  in  engineering  schools  instead  of 
four,  as  most  of  them  now  have,  and  it  was  stated  by  some 
of  the  speakers  that  students  would  be  much  better  prepared 
for  their  work,  with  more  time  spent  in  school.  On  the  other 
hand,  some  of  the  instructors  believed  that  but  few  would 
take  such  a  course  because  of  the  time  and  the  extra  expenditure 
of  money  it  would  require.  .Again,  it  was  argued  that  with  the 
intensive  study  that  is  practiced  in  the  German  schools.  Ameri- 
can boys  could  do  vastly  more  work  than  they  do.  The  time 
should  not  be  lengthened,  one  of  the  speakers  said,  but  the  stu- 
dents should  be  held  to  account  for  the  work  assigned  to  them. 
The  German  students  work  harder  and  the  results  are  better. 
The  answer  to  this  was  that  boys  could  not  be  made  into  men 
instantly  and  that  they  would  have  to  be  borne  with  until  they 
realize  the  purpose  of  an  engineering  education.  It  was  brought 
out  that  a  number  of  schools  now  have  longer  courses  for  those 
who  desire  them,  and  that  a  post-graduate  degree  is  given  to 
those  who  complete  them.  It  was  also  suggested  that  a  general 
engineering  education  be  given  in  the  four  years,  and  that  those 
who  wished  to  spend  more  time  specialize  on  what  they  wish  to 
follow  in  the  extra  years  they  take. 

Prof.  Herman  Schneider,  of  the  University  of  Cincinnati, 
read  a  paper  on  the  co-operative  engineering  course  of  that  in 
stitution,  described  some  time  ago  in  these  columns.  Arrange- 
ments have  been  made  with  the  .Allis-Chalmers  Company  and 
some  others  of  the  large  plants  and  factories  in  that  city, 
through  which  students  arc  employed  every  alternate  week  of 
the  school  year  and  given  practical  work,  just  the  same  as  any 
of  the  other  men.  The  classes  are  divided,  so  that  when  half 
the  members  are  in  the  shops,  the  other  half  are  taking  the 
classroom  work.  While  working,  the  men  also  take  problems 
for  the  spare  hours  of  the  evening.  In  this  way  the  men  follow 
the  work  from  the  time  the  raw  material  is  taken  into  the  shops 
until  the  finished  product  is  turned  out.  The  course  requires 
six  years  and  the  admission  requirements  are  the  same  as  for 
the  four-year  course.  The  plan  has  been  in  operation  one  year 
and  good  results  are  promised.  Electrical,  cheinical  and  inc- 
chanical  students  are  taking  this  practical  work.  They  receive 
pay  ranging  a  little  higher  than  that  of  the  ordinary  apprentice 
and  in  all  tliis  amounts  to  smnething  like  $2,000  during  the 
course.  The  members  of  the  society  were  greatly  interested  in 
this  paper  and  many  questions  were  asked  regarding  the  work, 
all  of  wdiich  the  speaker  endeavored  to  answer. 

Mr.  Charles  S.  Gingrich,  of  the  Cincinnati  Milling  Machine 
Company,  spoke  on  the  .same  topic  from  the  standpoint  of  the 
engineer  ir  owner.  He  said  that  the  factories  must  look  to 
the  engineering  schools  for  their  trained  young  men,  but  at  the 
same  time  these  men  to  be  immediately  valuable  must  be  prac- 
tical.    In  no  ether  way  can  they  gain  a  practical  knowledge  of 


actual  manufacturing  so  well  as  working  in  the  shop  under 
shop  conditions.  They  learn  how  to  deal  with  the  men  and  how 
to  treat  them,  as  well  as  gain  an  intimate  knowledge  of  the 
work  they  will  superintend  later  on.  This  plan  takes  the  school 
into  the  shop  instead  of  trying  to  take  the  shop  into  the  school 
and  that  is  the  proper  thing  to  do.  The  attitude  of  Cincinnati 
manufacturers  is  favorable  to  the  plan. 

A  discussion  of  this  paper  brought  out  the  fact  that  some  of 
the  railroads  are  establishing  training  schools  for  their  men. 
The  one  at  Altoona,  established  by  the  Pennsylvania  Railroad, 
was  mentioned,  and  the  plan  of  large  concerns  doing  this  was 
discussed  in  a  favorable  way.  .As  to  trouble  in  Cincinnati  from 
the  labor  unions,  it  was  pointed  out  that  the  arrangements  are 
with  open  .shops,  but  that  unions  would  not  oppose  the  plan, 
since  the  men  are  not  apprentices  in  the  same  sense  that  boys 
who  expect  to  follow  those  vocations  regularly  are: 

The  report  of  the  committee  on  industrial  education,  read  by 
C.  M.  Woodward,  Washington  University,  St.  Louis,  consid- 
ered two  kinds  of  industrial  training — one  that  fits  the  boy 
mentally  and  morally  for  the  work  he  is  to  do,  and  the  other, 
that  which  the  shop-school  gives.  The  report  stated  that  the 
difference  between  industrial  training  in  Europe  and  this  coun- 
try is  that  the  European  method  is  to  begin  at  the  bottom,  while 
in  -America  the  idea  is  to  begin  at  the  top.  However,  few  in- 
dustrially trained  men  in  Europe  ever  rise  to  the  dignity  of  en- 
gineers. They  are  trained  to  do  their  work,  but  little  attention 
is  paid  to  their  mental  training.  Manual  training  schools  in 
America  are  great  feeders  of  the  engineering  schools,  and 
should,  therefore,  be  encouraged  in  every  way  possible.  This 
country  has  comparatively  few  such  schools  in  proportion  to  its 
population,  and  until  more  interest  is  taken  in  the  matter,  the 
European  method  will  have  to  be  considered  the  best.  It  can 
be  used  to  good  advantage  in  America  in  a  modified  form.  The 
report  outlined  the  work  of  a  model  school  for  manual  train- 
ing, in  which  a  portio.i  of  the  time  is  given  to  mental  training, 
so  that  when  a  man  is  fitted  for  the  work  he  expects  to  follow, 
he  will  also  have  a  mental  training  that  will  fit  him  to  be  some- 
thing besides  a  hand  in  the  factory.  Manufacturers  and  rail- 
road men  prefer  boys  trained  at  these  schools  and  they  stand 
higher  than  others  from  the  beginning,  with  an  opportunity  to 
advance.  They  are  prepared  for  co-operation  of  brain  and 
hand,  are  skilled  in  the  matter  of  learning  and  are.  therefore,  in 
position  to  acquire  a  knowledge  of  anything  more  readily  than 
without  the  training.  There  is  a  great  opportunity  for  men  of 
wealth  to  use  their  money  in  establishing  such  schools  and 
for  the  public  schools  to  put  in  such  departments  to  fit  their 
boys  for  lives  of  usefulness. 

Prof.  Williston.  another  member  of  the  committee,  spoke  of 
the  organization  of  the  National  Society  for  Industrial  Edu- 
cation, formed  last  November  in  Boston.  Many  different  types 
of  schools,  he  said,  will  be  needed  to  meet  the  demands  in  the 
many  different  localities  and  conditions. 

Mr.  .Albert  G.  Wessling.  assistant  engineer  of  the  .Allis-Chal- 
mers Company,  spoke  of  the  student  apprenticeship  from  the 
manufacturers'  standpoint,  a  topic  similar  to  that  discussed  by 
Mr.  Gingrich.  He  first  gave  a  description  of  a  model  factory, 
and  then  how  necessary  it  is  that  the  engineer  understand  every 
step  in  the  course  from  where  the  raw  material  is  secured  to 
the  accounting  and  publicity  departments.  Demands  are  made 
upon  him  from  all  departments.  The  man  who  has  received 
the  practical  training  to  be  had  in  the  shops  is  well  armed  for 
the  questions  that  will  come  to  him  later  on,  and  for  originat- 
ing new  devices  and  planning  improvements  that  will  meet  the 
product  of  competitors.  Opportunities  arc  always  open  in  that 
direction  and  the  trained  man  m.iy  make  himself  more  valuable 
in  proportion  to  the  skill  he  has  in  seeing  aad  meeting  these 
questions. 

The  speaker  described  the  instruction  given  students-  in  the 
electrical  department,  where  they  begin  in  the  commutator  de- 
partment, then  go  to  the  winding  department,  and  so  on.  each 
time  going  to  work  that  is  more  difficult  than  that  just  left 
until  finally  they  are  drilled  in  the  business  offices.  Lectures 
on  various  subjects  are  delivered  and  they  are  given  every  op- 
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portunity  to  learn  the  practical  end  of  the  business  thoroughly. 
No  college  can  turn  out  full-fledged  engineers,  he  said,  and  the 
only  way  tliat  thoroughly  trained  engineers  can  be  secured  is 
by  putting  them  into  the  shops  while  they  are  in  college  that 
they  may  learn  all  together. 

Charles  E.  Downton,  foreman  of  apprentices,  Westinghouse 
Electric  &  Manufacturing  Company,  spoke  of  the  department 
that  has  been  organized  by  that  concern  especially  for  training 
young  men  in  the  work.  There  are  two  classes  of  apprentice-; 
that  come  to  the  department,  technical  and  non-technical.  Mr. 
Downton  said  that  the  schedule  of  work  laid  down  for  these 
men  did  not  cover  the  entire  range  of  the  factory,  but.  on  the 
other  hand,  they  are  taught  to  do  certain  portions  of  the  work 
well.  In  the  engineering  course,  the  men  are  taken  up  where 
they  leave  their  work  at  college  and  given  the  practical  side  of 
the  work,  and  taught  how  to  handle  men.  This  is  one  of  the 
important  features  of  the  engineer's  training.  The  men  are 
assigned  to  work  with  others  and  trained  so  that  they  will  be 
able  to  fill  vacancies  whenever  they  occur.  Should  they  fail  at 
first,  they  are  given  another  trial.  Some  of  those  who  failed 
at  first  have  afterward  made  very  excellent  men  and  are  holding 
good  positions.  A  club  has  been  organized  for  the  engineers 
and  officers,  which  has  proved  beneficial  in  a  social  and  econ- 
omic way. 

.Apprentices  are  expected  to  remain  until  able  to  take  a  place 
in  the  plant,  and  50  per  cent  of  them  are  now  with  the  com- 
pany. The  course  requires  two  years,  but  this  is  not  held  to 
rigidly,  conditions  sometimes  governing  the  disposition  ot 
the  men. 

The  paper  by  Mr.  Charles  F.  Scott,  consulting  engineer  of 
the  Westinghouse  Electric  &  Manufacturing  Company,  dealt 
with  many  of  the  problems  covered  by  preceding  papers  and 
especially  urged  that  engineers  should  be  able  to  handle  men 
well.  In  this  work  they  must  come  in  contact  with  them  and 
know  them.  Nothing  will  give  them  this  advantage  so  well  as 
to  work  in  the  shops  with  them.  Mr.  Scott  also  said  that  an 
engineer  should  be  able  to  think  out  and  execute  new  things. 
He  deals  with  nature's  materials  and  forces  and  must  not  allow 
precedent  to  bother  him.  but  if  possible  step  on  ahead  with 
ideas  that  will  be  valuable  to  his  company.  Education  will 
train  men  to  think,  but  they  must  use  good,  common  sense  when 
they  begin  their  work  in  a  manufacturing  plant.  The  future  en- 
gineer must  be  a  larger  man  than  those  who  have  been  able 
to  take  care  of  the  work  in  the  past. 

The  discussion  following  this  paper  was  as  to  whether  the 
colleges  are  able  to  prepare  engineers  so  that  they  may  take 
places  without  special  training  in  the  shops  afterward.  While 
all  realized  the  value  of  such  training,  at  the  same  time  they 
felt  that  the  schools  are  not  so  deficient  in  practical  training 
that  their  men  must  take  an  apprentice  course  before  they  are 
able  to  take  positions  of  any  kind.  In  a  general  way  the  mem- 
bers indicated  their  belief  that  the  schools  are  a  very  important 
factor  in  training  engineers  for  all  kinds  of  work,  and  that  to 
a  very  large  extent  they  are  able  to  take  up  and  succeed  with 
work  after  leaving  their  colleges. 


magnet,  whose  plunger  serves  for  moving  a  displaccr  into  or 
out  from  the  mercury  according  to  whether  the  valve  is  to  be 
'closed"  or  "opened."  With  the  displacer  in  its  lower  position 
the  mercury  completely  covers  the  tip  of  the  carbon,  but  when 


Valve  for  Vacuum-Tube  Lamp. 

\  patent  issued  June  4  to  Mr.  D.  McFarlan  Moore,  gives 
considerable  information  concerning  the  type  of  valve  employed 
for  admitting  gas  in  limited  quantities  to  a  Moore  vacuum-tube 
lamp.  '1  his  automatic  feeder  vtIvc,  which  was  mentioned 
briefly  on  page  865  of  our  issue  for  May  4,  1907.  is  shown  in 
vertical  section  in  the  accompanying  illustration.  The  essential 
elements  of  the  valve  consist  of  a  porous  pencil  of  arc  lamp 
carbon  and  a  seal  of  mercury,  which  covers  the  tip  of  the  pen- 
cil when  the  valve  is  "closed"  and  allows  the  tip  to  lie  exposed 
when  the  valve  is  "open."  The  vacuum-tube  lamp,  to  which 
jninute  quantities  of  a  certain  gas  are  fed  as  desired,  is  connected 
to  the  lower  extremity  of  the  valve,  while  the  receptacle  from 
which  the  gas  is  obtained  is  joined  to  the  upper  extremity.  The 
mflux   of  gas   to  the   vacuum-tube   is   regulated   by   an   electro- 


VALVE  FOR  V.\CUUM-TUBE  L.\MP. 

the  displacer  is  raised  the  mercury  surface  becomes  lowered 
and  the  carbon  tip  is  exposed.  The  gas  percolates  through  the 
mass  of  the  carbon,  so  that  there  is  no  sudden  influx  of  gas  and 
no  sudden  fluctuation  of  the  gaseous  tension  within  the  tube 
lamp. 


Invention  of   the  Telephone. 

The  recent  death  in  Paris  of  Charles  Rourseul,  a  retired 
employee  of  the  French  post-ofiice  service,  recalls  the  days  of 
polemic  discussion  over  the  invention  of  the  telephone,  in 
which  the  names  of  Bourseul  and  Reis  occupied  such  leading 
places.  The  claims  made  for  Bourseul  rest  upon  the  following 
passage  from  a  paper  which  he  published  in  1854 : 

"Suppose  that  a  man  speaks  near  a  movable  disk,  sufficiently 
pliable  to  lose  none  of  the  vibrations  of  the  voice,  and  that  this 
disk  alternately  makes  and  breaks  the  current  from  a  battery; 
■  you  may  have  at  a  distance  another  disk  which  will  simultane- 
ously execute  the  same  variations.  *  *  *  It  is  certain  that 
in  a  more  or  less  distant  future,  speech  will  be  transmitted  by 
electricity.  I  have  made  e.\periments  in  this  direction  ;  they  are 
delicate,  and  demand  time  and  patience,  but  the  approximation 
obtained  promises  a  favorable  result." 

This  was  published  some  years  before  Philip  Reis  began  bis 
investigations.  Writing  in  1868,  Reis  said:  "Incited  thereto  by 
my  lessons  in  physics  in  the  year  i860,  I  attacked  a  work  begun 
nnich  earlier  concerning  the  organs  of  hearing,  and  soon  had 
the  joy  to  sec  my  pains  rewarded  with  success,  since  I  suc- 
ceeded in  inventing  an  apparatus  by  which  it  is  possible  to 
make  clear  and  evident  the  functions  of  the  organs  of  hearing, 
but  in  which  also  one  can  produce  tones  of  all  kinds  at  any 
desired  distance  by  means  of  the  galvanic  current.  I  named 
the  instrument  'Telephon.'  " 

In  the  great  suits  involving  priority  in  the  invention  of  the 
telephone,  the  claims  for  Reis,  based  upon  this  publication,  upon 
an  article  in  the  Garlcnlaubc  and  an  illustration  of  his  ap- 
paratus in  the  catalogue  of  an  instrument  dealer,  were  strong- 
ly pressed,  the  charge  being  specifically  made  that  Rell  had 
derived  the  idea  of  his  telephone  from  one  or  more  of  these 
sources.  On  the  other  hand,  other  suits  were  based  upon  the 
allegation  that  an  application  for  a  patent  filed  by  the  late 
HIisha  Gray  was  revealed  to  Bell  by  one  Wilbur,  an  employee 
of    the    I'nited    States    PatriU    Office.      Xcilher    of    the    above 
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charges   were   substantialed   to   the   satisfaction   of   the   courts. 
The  following  note  relating  to   Bourseul  appeared  after  his 
death  in  the  Paris  edition  of  the  London  Mail: 

"Some  years  ago  M.  Bourseul,  who  was  living  in  retirement 
on  his  postofScc  pension,  asked  for  an  audience  of  the  Post- 
master General.  On  being  asked  his  name,  he  gave  it  as  "Bour- 
seul, inventor  of  the  telephone.' 

"It  was  supposed  that  he  was  a  harmless  lunatic,  but  when 
he  proved  that  he  was  a  retired  member  of  the  postoffice  staff, 
M.  Mougeot  caused  an  inquiry  to  be  made  into  his  antecedents, 
and  was  astonished  to  discover  from  the  documents  filed  in  the 
postoffice  archives  that  the  old  fellow  had  .spoken  the  truth, 
and  that  in  1854  Bourseul,  after  vainly  offering  his  invention 
to  the  French  postoffice,  had  published  a  full  description  of  his 
invention  in  several  technical  periodicals.  This  detailed  descrip- 
tion is  of  far  too  technical  a  character  for  publication  in  the 
Daily  Mail,  but  it  will  suffice  to  say  that  the  principle  of  Bour- 
seul's  instrument — which  he  did  not  call  the  telephone — was 
absolutely  identical  with  the  telephone,  the  letters  patent  of 
which  were  applied  for  by  Graham  Bell  at  Washington  on  Feb. 
14,   1876 — or  22  years  later. 

"Bourseul,  as  is  shown  by  the  correspondence  in  the  post- 
office  archives,  spent  five  years  in  endeavoring  to  induce  the 
French  postoffice  to  take  up  his  invention,  but  the  authorities 
refused  to  take  his  invention  seriously. 

"On  learning  these  details,  M.  Mougeot  sent  for  the  old 
gentleman,  and  asked  him  what  he  wanted.  Bourseul  com- 
plained that  he  found  it  difficult  to  mske  both  ends  meet  with 
the  small  pension  he  was  in  receipt  of.  M.  Mougeot,  with  the 
approval  of  tlie  French  Government,  thereupon  increased  the 
old  man's  pension  by  ii20  per  annum,  whereupon  Bourseul 
returned  in  great  delight  to  the  country  place  to  which  he  had 
retired. 

"Tlie  president  of  the  French  Telephone  Subscribers  Asso- 
ciation says  that  his  death  would  probably  have  passed  un- 
noticed but  for  the  fact  that  Prof.  Hodge,  in  a  recent  lecture 
on  the  telephone  at  Pittsburg,  declared  that  the  original  in- 
ventor of  the  telephone  was  the  Frenchman  Bourseul.  There  is 
some  question  of  raising  a  monument  to  Bourseul  as  the  in- 
ventor of  the  telephone." 


strikers  because  they  are  not  company  employees.    The  general 
situation  is  rather  confusing. 

ANTHRACITE  DLMJMSHING.— In  some  of  our  cities, 
like  Greater  New  York,  central  station  and  traction  companies 
are  forbidden  to  use  soft  coal.  But  Mr.  Edward  T.  Parker, 
the  coal  expert  of  the  United  States  Geological  Survey,  predicts 
that  at  the  present  rate  of  consumption  the  anthracite  deposits 
of  the  United  States  will  be  practically  exhausted  in  75  years. 
He  urges  manufacturers  to  use  bituminous  coal  and  declares 
that  the  smoke  nuisance  will  soon  be  abated  as  a  result  of 
experiments  now  being  conducted.  Commenting  on  these  fig- 
ures, Dwight  T.  Randall,  engineer  in  charge  of  smoke  abate- 
ment. Geological  Survey,  said :  "There  is  evidently  not  enough 
anthracite  coal  in  the  country  for  power  purposes  in  the  large 
cities  of  the  East.  In  1905  New  York  city  burned  9,000,000 
tons  of  anthracite  coal  and  3,500,000  tons  of  bituminous.  This 
ratio  has  already  changed  and  will  continue  until  bituminous 
coal  is  in  the  ascendancy.  It  is  estimated  that  New  York  and 
Philadelphia  are  now  using  one-fifth  of  the  total  yearly  produc- 
tion of  anthracite.  Thus  it  is  seen  that  we  must  conserve  the 
hard  coal  if  we  wish  it  to  last  any  length  of  time.  We  have 
found  it  entirely  feasible  to  abate  smoke  in  power  plants,  great 
and  small,"  continued  Mr.  Randall,  "but  it  is  next  to  impossible 
to  prevent  smoke  issuing  from  the  chimneys  of  residences 
burning  soft  coal.  Therefore  it  would  seem  that  the  logical 
thing  wculd  be  to  utilize  the  rapidly  waning  supply  of  hard  coal 
for  the  homes  and  use  the  soft  coal  in  the  factories  and  power 
plants.  The  real  problem  before  the  East  is  the  abatement 
of  smoke  from  soft  coal.  New  York  is  now  showing  that 
this  can  be  done  in  the  experiments  that  are  being  conducted  by 
the  New  York  Edison  Comparty." 


CURRENT  NEWS  AND  NOTES. 

OPHRA'l  ORS  L\'  r>EMANO.—h  is  asserted  that  s^-vcral 
thousand  young  men  who  are  willing  to  prepare  themselves 
can  have  an  opportunity  in  the  next  few  months  of  entering 
the  railway  service  in  a  branch  which  has  produced  the  greatest, 
number  of  higher  officials.  The  railroads  of  the  country  are 
face  to  face  with  the  task  of  securing  at  least  6000  telegraph 
operators,  and  possibly  double  that  number  in  the  next  nini' 
months.  This  number  of  new  telegraphers  is  necessitated  by  the 
new  law  which  limits  the  hours  of  labor  in  this  branch  of  the 
railway  service.  There  is  not  a  railway  management  in  the 
United  Stales  that  knows  where  or  how  it  is  going  to  get 
the  large  additional  force  needed.  The  fact  is  that  there  are 
not  enough  telegraph  operators  in  the  country  at  the  present 
time  to  supply  this  enormous  demand,  and  the  problem  is  to 
create  a  supply  as  quickly  as  possible. 


THE  TELEGRAPH  STRIKE.— Advkcs  from  Chicago  state 
that  the  Commercial  Telegraphers'  Union  decided  on  July 
7  to  postpone  for  one  week  its  vote  on  the  question  of  declaring 
a  strike  against  the  Postal  and  Western  Union  companies. 
Meantime  the  strike  situation  at  San  Francisco  remains  ap- 
parently unchanged.  Two  hundred  union  telegraphers  at  St. 
I.ouis,  in  executive  session  last  Sunday,  expressed  confidence 
in  the  central  executive  and  their  readiness  to  obey  strike 
orders  immediately.  U.  S.  Commissioner  Neill  has  gone  to  the 
Pacific  Coast  to  deal  directly  with  the  situation  there.  Later 
information  is  to  the  effect  that  the  prospects  for  peace  are  not 
so  bright.  It  is  stated  that  Western  Union  Superintendent 
Miller  at  San   Francisco   rriiK..;   1..   mon    ,   rommittee  of  the 


A  TELEGRAPH  TRUST  is  now  alleged  to  exist  by  .At- 
torney-General Jackson,  of  the  State  of  New  York.  On  his 
application  this  week.  Supreme  Court  Justice  Platzek  made  an 
order  appointing  R.  Burnham  Moflfat  a  referee  to  hear  evidence 
before  the  beginning  of  an  action  against  the  Western  Union 
and  Postal  Telegraph  Companies,  which  the  Attorney-General 
l)roposes  to  bring  to  set  aside  certain  contracts  which,  he 
declares,  the  two  companies  have  entered  into  for  the  fixing  of 
message  rates.  These  agreements,  he  declares,  are  in  restraint 
of  trade  and  in  violation  of  the  anti-trust  laws  of  the  State  of 
New  Y.>rk.  The  order  requires  all  of  the  officers  and  directors- 
of  both  companies  to  appear  before  the  referee,  and  each  officer 
is  named  separately.  In  addition,  the  proprietors  of  the  big 
hotels  in  New  York  City  are  commanded  to  appear  before  the 
referee  and  produce  before  him  all  agreements,  contracts, 
letters  or  other  papers  concerning  the  contracts  which  they 
have  with  either  company  for  sending  or  receiving  telegraphic 
messages  in  their  hotels.  The  date  for  the  first  hearing  is  set 
for  July  16,  in  the  office  of  the  referee,  63  Wall  Street.  The 
petition  of  the  Attorney-General  sets  forth  that  the  two  cor- 
porations, the  Western  Union  and  the  Postal  Telegraph  4 
Cable  Company,  are  supposed  to  be  rival  corporations,  organized 
for  the  purpose  of  transmitting  telegraphic  messages.  .About 
Jan.  I,  of  this  year,  he  declares,  the  two  companies  entered  into 
an  agreement  that  hereafter  they  should  mutually  agree  upon 
and  enforce  a  tariflf  for  messages,  and  that  this  tariff  should 
he  binding  on  both  companies.  The  .-\ttorney-General  goes  on 
to  show  by  comparative  tables  the  rates  charged  by  both  com- 
panies before  the  alleged  agreement  was  entered  into  and  after- 
ward, and  declares  that  the  rates  were  increased,  in  many  cases 
more  than  20  per  cent.  He  further  alleges  that  when  this 
contract  was  entered  into  the  two  companies  agreed  to  establish 
offices  to  be  used  by  them  in  common  and  for  a  division  be- 
tween them  on  a  basis  to  be  agreed  on  of  the  profits  ana  receipts 
of  such  common  offices.  He  adds  that  thereby  a  monopoly  in 
the  business  of  transmitting  telegraphic  messages  was  created 
and  is  now  being  maintained  by  the  two  companies.  His  action 
to  restrain  the  carrying  out  of  this  monopoly,  he  says,  will  be 
brought  in  New  York  County,  for  the  reason  that  the  offices 
of  li.iiti   .nmpanies   arc   here 
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WIRELESS  IX  JAPA.\'.—.\  wireless  station  has  been  estab- 
lished at  Choshiu,  Japan,  to  communicate  with  American  Uners 
at  sea  over  a  maximum  distance  of  100  miles. 


COX  SOLID  AT  lOX  IX  J  APAX.— The  Tokj-o  Electric  Light 
Company  and  the  Tokyo  Electric  Power  Company  have  been 
amalgamated.  A  movement  is  on  foot  to  include  the  Tokyo 
Electric  Railway  Company  in  the  consolidation. 


JAPAXESE  WIRELESS  TELEPHOXE.—Ur.  Taka  Sho- 
jiro,  of  Tokyo,  has,  according  to  a  Japanese  journal,  invented 
a  wireless  telephone  which  is  claimed  to  give  results  superior 
to  any  of  the  forms  which  have  been  invented  abroad. 


ELECTRICAL  IXDUSTRV  IX  JAPAX.— According  to  a 
consular  report,  there  were  organized  in  Japan  during  March, 
new  electric  railway  companies  with  a  total  capitalization  of 
$650,000,  and  new  electric  power  companies  with  a  capitaliza- 
tion of  $100,000. 


LABOR  TROUBLES  IX  JAPAX.—The  Japanese  govern- 
ment has  recently  met  with  much  difficulty  in  dealing  with  labor 
troubles.  A  recent  incident  was  a  conflict  between  two  bands 
of  workmen  employed  in  the  construction  of  the  works  of  the 
Hakone  Water-Power  Electric  Company,  on,e  of  which  attacked 
their  opponents  with  dynamite  bombs,  killing  and  wounding  a 
number  of  them. 


XEW  EDISOX  PRIMARY  BATTERV.~A  patent  issued 
July  2  to  Thomas  A.  Edison  describes  an  improvement  of  the 
Lalande-Chaperon  primary  battery,  known  in  this  country  as 
the  Edison-Lalande  battery.  In  this  battery  the  electrodes  are 
zinc  and  copper  oxide  in  an  electrolyte  of  potassium  hydrate. 
The  improvement  consists  in  adding  to  the  electrolyte  about 
15  per  cent  of  silicate  of  potash,  whereby,  it  is  stated,  the 
capacity  of  the  solution  for  zinc  or  its  solvent  power  is  more 
than  doubled,  thus  enabling  a  cell  of  a  given  ampere-hour 
capacity  to  be  made  much  smaller.  Instead  of  copper  oxide, 
nickel  hydroxide  may  be  used.  The  superior  results  attained 
are  ascribed  to  the  formation  of  a  double  salt  of  zinc,  silicon 
and  potassium,  which  is  much  more  soluble  in  the  alkaline 
solution  than  the  single  salt  of  zinc  and  potassium  and  zinc. 


THE  BUSIXESS  OUTLOOK.— ]udge  Gary,  chairman  of 
the  board  of  directors  of  the  U.  S.  Steel  Corporation,  in  an 
interesting  interview  this  week  said  with  regard  to  the  present 
industrial  activity:  "It  would  be  surprising  if,  with  the  prevail- 
ing conditions,  there  should  not  be  some  diminution  in  the  vol- 
ume of  business  during  the  remainder  of  this  year.  The  business 
of  our  own  company  during  the  last  six  months  has  exceeded 
that  of  the  lirst  six  months  of  last  year,  and  we  know  that  in 
1906  there  was  a  great  deal  of  business  done.  I  had  all  the 
presidents  of  our  constituent  companies  here  last  week  for  a 
general  talk  over  the  situation  before  my  departure.  Every  one 
of  them  was  exceedingly  optimistic.  They  could  see  nothing 
ahead  but  sound  conditions  and  enormous  continued  business. 
Next  year  is  a  Presidential  election  year.  This  has  always 
had  the  effect  of  causing  a  curtailment  of  orders  during  the 
latter  part  of  the  preceding  year  and  the  first  part  of  the  elec- 
tion year.  Business  men  do  not  care  to  undertake  new  cnter- 
pri.scs  or  order  quite  so  heavily  in  the  face  of  uncertain  political 
conditions.  The  second  point  is  that  we  have  been  doing  too 
much  business  for  the  amount  of  money  that  has  been  available 
to  finance  our  needs.  It  is  well  enough  known  that  various 
corporations,  among  them  many  railroads,  have  had  difficulty 
in  securing  capital  requisite  to  their  continued  growth  on  the 
scale  that  has  prevailed.  We,  fortunately,  have  not  experienced 
this  difficulty.  The  increase  in  the  volume  of  money  in  the 
world  has  not  kept  pace  with  the  increase  in  the  volume  of 
biisinrs'.      Companies   have   not   been   able   to   obtain    funds   ti> 


make  the  purchases  they  would  like.  This  necessarily  leads 
to  a  cutting  down  of  orders  to  some  extent.  But  the  railroads 
and  other  corporations  have  been  forced  to  continue  to  purchase 
large  quantities  of  current  supplies,  even  though  the}'  have  been 
forced  to  pay  very  high  rates  for  the  money  required."  Judge 
Gary  alluded  also  to  the  lesser  activity  in  building  and  the 
effect  of  radical,  socialistic  agitation. 


THE  PUBLIC  UTILITIES  BOARD  of  Greater  New  York, 
in  which  so  general  an  interest  is  felt,  has  taken  hold  of  its 
new  duties  in  a  vigorous  manner.  Beginning  its  second  week 
of  existence  with  its  first  open  session,  it  has  passed  several 
important  resolutions.  In  effect  the  board  has  called  upon  all 
traction  and  gas  corporations  within  the  district  to  submit  to 
it  copies  of  their  accounts  and  records ;  requested,  within  two 
weeks,  copies  of  all  traction  operating  and  equipment  schedules ; 
started  the  work  of  the  inspection  of  gas  meters  upon  a  system- 
atic basis,  and  arranged  for  the  appointment  of  committees 
to  take  up  what  are  possibly  the  two  most  important  traction 
"problems"  in  the  city,  the  bridge  crush  and  the  construction 
of  the  Fourth  Avenue  (Brooklyn)  subway.  The  governor  has 
sent  to  the  State  Senate  for  confirmation  the  names  of  the  men 
he  appointed  on  the  Public  Service  Corporations.  In  his  mes- 
sage he  announced  for  the  first  time  the  terms  they  were  to 
serve.  The  members  of  the  New  York  City  Commission  will 
serve  as  follows :  Chairman  W.  R.  Willcox,  1913 ;  William 
McCarroll,  1912 ;  Edward  Bassett,  191  r ;  Milo  Roy  Maltbie, 
1910;  John  E.  Eustis,  1909.  The  terms  of  the  up-state  com- 
missioners will  be :  Chairman  Frank  W.  Stevens,  1913 ;  Charles 
Hallan  Keep,  1912;  Thomas  Mott  Osborne,  191 1;  Martin  S. 
Decker,  1910;  James  E.  Sague,  1909. 


XATIOXAL  ELECTRICAL  CONTRACTORS.— The  Na- 
tional Electrical  Contractors'  Association  will  hold  its  seventh 
annual  convention  in  New  York  on  July  17,  18  and  19,  when 
a  very  large  attendance  is  expected.  Headquarters  will  be  at 
the  Imperial  Hctel,  and  the  business  meetings  will  be  held  at 
the  Engineering  Societies  Building.  The  first  session,  which 
will  be  open  to  everyone  interested  in  the  electrical  business, 
will  be  called  to  order  at  10  a.  m.,  July  17,  by  Mr.  J.  C.  Hatzel, 
chairman  of  the  National  committee,  who  will  introduce  Mr. 
James  Hilton,  president  of  the  Electrical  Contractors'  Associa- 
tion of  New  York  State.  Mr.  Hilton  will  welcome  the  mem- 
bers and  guests  on  behalf  of  the  State  Association,  and  turn 
the  convention  over  to  Mr.  James  R.  Strong,  president  of  the 
National  Association.  Professor  George  F.  Sev.er,  consulting 
engineer  of  the  City  of  New  York,  will  address  the  convention 
on  the  relations  between  the  municipality  and  the  electrical 
contractor.  Mr.  Arthur  Williams,  past  president  of  the  National 
Electric  Light  Association,  will  speak  on  the  relations  of  the 
lighting  company  and  the  contractor,  and  will  be  followed  by 
Mr.  J.  Robt.  Crouse,  who  will  explain  the  work  of  the  Co- 
operative Electrical  Development  Association  during  the  past 
year.  This  will  terminate  the  morning  session,  and  in  the 
afternoon  there  will  be  a  business  meeting.  At  10  a.  m.  on 
July  18,  there  will  be  another  open  meeting,  and  addresses 
will  be  made  as  follows :  Mr.  T.  C.  Martin,  of  the  Electrical 
World,  on  the  relations  between  the  press  and  the  electrical 
contractor.  Mr.  C.  M.  Goddard,  secretary  of  the  Underwriters' 
National  Electrical  Association,  will  speak  on  the  relations  be- 
tween the  underwriter  and  the  contractor.  Mr.  C.  L.  Eidlitz, 
first  president  of  the  National  Association,  will  speak  on  the 
subject  of  that  body.  The  remaining  sessions  will  be  occupied 
with  executive  business.  On  Wednesday,  July  17,  there  will 
be  a  river  trip  for  the  ladies  in  the  aftcrmwn,  and  in  the 
evening  there  will  be  a  dinner  at  the  Waldorf,  followed  by  an 
amateur  vaudeville  by  members.  On  Thursday,  there  will  be 
an  automobile  ride  for  ladies  in  the  afternoon  to  Coney  Island, 
and  in  the  evening,  for  members,  a  smoker  at  Shanley's,  after 
the  business  session.  On  Friday  there  will  be  a  trip  up  Long 
Island  Sound  by  boat,  with  clam  bake  and  baseball  game. 
East  against  West,  by  members. 
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THE  MICHICAS'  ELECTRICAL  ASSOCIATION.— The 
Michigan  Electrical  Association  will  hold  its  convention  this 
year  at  Battle  Creek,  Mich.,  August  21,  22  and  23.  The  Post 
Tavern  will  be  the  general  headquarters,  and  the  sessions  of 
the  convention  will  be  held  in  the  Business  Men's  Association 
Rooms  in  the  Post  Building,  directly  across  the  street  from  the 
Tavern. 


and  various  scientists.     The  price  quoted  by  dealers  is  $8o,occ 
a  gram,  the  output  having  ceased." 


SMELTING  IROX  ELECTRICALLY.— A  dispatch  from 
San  Francisco,  dated  July  4,  states  that  the  electric  process 
smelter  at  Heroult,  on  the  Pitt  River,  18  miles  from  Redding,. 
Cal.,  started  up  on  that  day.  The  smelter  cost  $70,000  and  is 
the  first  of  its  kind  to  be  established  on  a  commercial  basis. 
The  success  of  the  smelter,  which  is  still  somewhat  experi- 
mental, means  a  great  deal  to  California.  There  are  mountains 
of  iron  ore  along  the  Pitt  River  which  could  never  be  smelted 
in  the  old  way  because  of  the  cost  of  coke. 

ENGLISH  TELEGRAPHY— The  latest  financial  statement 
of  the  British  post-office  telegraphs  shows  that  for  the  third 
year  in  succession  the  loss  sustained  on  the  service  has  amount- 
ed to  more  than  a  million  pounds,  although  the  receipts  for 
the  year  were  the  largest  ever  known,  reaching  a  total  of 
£4,151,376.  A  review  covering  37  years  is  included  in  the 
return,  and  shows  that  the  total  loss  on  the  service  during  that 
period  has  amounted  to  £14,271,827.  About  eight  millions  of 
this  loss  is  accounted  for  by  capital  expenditure,  but  the 
remaining  six  and  a  half  millions  is  dead  loss  on  the  working 
of  the  system. 


A  LONG  DISTANCE  SIGN.—h  is  stated  that  a  very 
striking  "sign"  or  lighting  fixture  will  crown  the  office  building 
of  the  Columbia  Gas  &  Electric  Company,  in  Cleveland,  Ohio. 
The  building  will  be  60  ft.  x  100  ft.  and  will  have  16  stories 
below  the  tower,  the  tower  being  equal  to  four  stories  more. 
From  the  dome  of  the  tower  will  rise  a  statue  of  liberty,  with 
a  crown  studded  with  electric  lamps.  The  statue  will  hold  a 
tcirch  from  which  a  flame  of  gas  will  burn  constantly,  and  at 
the  exact  hour  every  hour  in  the  day  and  night  a  flame  of  gas 
will  rise  25  feet  and  remain  burning  one  minute.  The  time  will 
be  observatory  time,  telegraphed  from  Washington  and  the 
time  machinery  entirely  automatic.  The  flame  will  be  visible 
for  about  twenty  miles. 


TESLA'S  INFENTIONS.—ln  a  further  letter,  of  July  2.  to 
the  New  York  Times,  Mr.  Nikola  Tesla  says :  "I  am  receiving 
so  many  notices  and  inquiries  on  the  subject  of  Martian  signal- 
ing that  I  shall  be  much  obliged  to  you  if  you  will  kindly  refer 
those  who  have  taken  occasion  to  comment  upon  this  feature 
of  my  letter  in  the  Times  of  Sunday,  June  23,  to  the  March 
number  of  Tlic  Ilaizaid  Illuslraled  Magazine,  in  which  I  wrote 
a  short  article  in  response  to  repeated  requests  of  the  editor. 
WTiat  I  have  stated  in  that  publication  and  others  mentioned 
therein  is  all  I  care  to  say  now,  despite  tauntings  and  tempta- 
tions. A  full  technical  report  descriptive  of  my  apparatus  and 
results  of  observations  I  have  particular  reasons  to  reserve 
for  two  old  institutions — academics  of  science — of  both  of  which 
I  am  an  honorary  member." 


RADIUM  SUBSTITUTE.— \\M\  respect  to  recent  advices 
from  Paris  as  to  a  cheap  radium  substitute,  a  special  cable 
dispatch  from  that  city,  of  July  6,  says :  "In  regard  to  the 
discovery  of  a  new  radio-active  compound,  molybdate  01" 
uranium,  by  .'\ndre  I'Ancien,  a  medical  student  of  Rochefort. 
concerning  which  I  cabled  you  yesterday.  Prof.  Le  Chatelier. 
of  the  College  of  France,  states  that  it  is  of  little  importance,  as 
the  substance  contains  an  infinitesimal  quantity  of  radium — 
one  gram  in  40.000.  L'.-Vncien.  he  says,  merely  hit  upon  a  new 
compound  such  as  is  frequently  discovered  in  chemistry.  The 
latest  estimate,  made  this  week,  of  the  present  stock  of  pure 
radium-bromide  is  about  17  decigrams,  of  which  one-third  is 
on  the  market  and  the  remainder  in  the  hands  of  Mme.  Curie 


IHE  ELECTRIC  RAILWAY  IN  JAPAN.— Tht  project  for 
electric  railways  which  since  the  late  war  have  been  put  forward 
in  Japan  aggregate  an  estimated  expenditure  of  $390,000,000. 
The  Tokyo  Tramway  Company  recently  started  work  on  ex- 
tensions to  cost  $1,000,000.  and  comprising  36  miles  of  track. 
The  Buso  Central  Railway,  which  has  started  to  build  a  rail- 
way from  Sendagawa  to  Odawar,  a  distance  of  53  miles,  has 
decided  to  equip  for  electric  traction  instead  of  steam  traction 
as  first  intended.  An  electric  railway  15  miles  long  is  to  be 
constructed  on  Amaji  Island.  Work  is  under  way  to  equip  the 
present  steam  road  between  Yokohama  and  Kodzu  for  electric 
cars  in  addition  to  steam  trains.  The  Yokohama  Railway 
Company  has  been  granted  authority  to  extend  its  lines  to 
Kamakwra  and  Kanazawa.  For  this  purpose  the  capital  of 
the  company  will  be  increased  to  $1,000,000,  making  a  total 
capitalization  of  $1,500,000. 


MACHINERY  CLUB.— \ he  Machinery  Club  has  been  or- 
ganized for  the  purpose  of  providing  a  pleasant  place  of  common 
resort  for  entertainment  in  the  heart  of  the  business  section  of 
New  York,  conveniently  located  to  most  of  the  offices  of  the 
concerns  interested  in  the  various  branches  of  the  machinery 
and  metal  trades.  Quarters  have  been  engaged  on  the  20th 
and  2ist  floors  and  provisionally  on  the  19th  floor  of  the 
Fulton  Terminal  Building  on  Church  Street.  The  space  re- 
served, from  36,000  to  54,000  sq.  ft.,  is  ample  for  lunch  and 
grill  rooms,  library,  assembly  rooms  and  possibly  a  few  bed 
rooms  for  the  use  of  .out  of  town  members.  The  club  will 
primarily  be  a  luncheon  club,  but  it  is  also  expected  to  be  a  gen- 
eral rendezvous  for  the  machinery  trade  in  New  York  City.  The 
resident  members  are  limited  to  750.  suburban  members  to 
500  and  non-resident  members  to  1000.  The  House  Committee 
consists  of  Messrs.  T.  N.  Motley,  P.  A.  Ware.  E.  H.  Benners, 
C.  A.  Schieren,  Jr.,  and  G.  A.  Howells.  Messrs.  J.  R.  Vandyck. 
G.  L.  Gillon  and  C.  E.  Crook  form  the  membership  committee, 
the  present  address  of  which  is  26  Cortlandt  Street. 


OWNERSHIP  IN  INDIANA.— A  special  dispatch  from 
Indianapolis,  of  June  30.  discusses  the  ill-luck  of  some  12 
Indiana  municipal  plants.  After  pointing  out  the  main  causes. 
it  says :  "The  constitution  of  Indiana  fixes  a  limit  of  2  per 
cent  to  the  indebtedness  of  municipal  corporations,  and  beyond 
this  they  cannot  go.  When  the  rush  for  municipal  plants  began 
nearly  all  the  cities  were  dangerously  near  this  limit  and  some 
having  passed  it,  purchased  plants  on  the  instalment  plan  and 
levied  taxes  to  meet  the  indebtedness  as  it  came  due.  As  a 
rule  these  plants  were  run  down  and  from  the  first  repairs  had 
to  be  made,  as  at  Washington  and  Peru.  Then,  again,  those 
economic  devices  that  private  capital  is  always  quick  to  take 
advantage  of  were  out  of  reach  of  these  cities  because  of  the 
scarcity  of  money,  and  the  ser\Hce  by  comparison  was  poor 
and  the  patrons  constantly  becoming  more  dissatisfied.  Some 
of  the  developments  in  connection  with  municipal  ownership 
in  Indiana  would  be  very  amusing  were  it  not  for  the  serious 
consequences  that  flow  from  them  to  that  already  overburdened 
individual — ^the  taxpayer.  For  instance,  when  the  new  adminis- 
tration was  installed  at  another  city  the  discovery  was  made 
that  the  city  was  carrying  $124,000  insurance  on  the  electric 
light,  waterworks  and  filtration  plants.  On  an  immense  water 
tank,  made  of  cement  and  assumed  to  be  full  of  water  all  the 
time,  there  was  an  insurance  of  $26,000.  It  couldn't  have 
burned  if  the  whole  city  had  turned  out  with  firebrands  and 
thus  attempted  to  destroy  it.  The  city  waterworks  was  insured 
for  $32,000.  with  all  the  probabilities  of  fire  against  it.  There 
was  $66,000  insurance  on  the  electric  light  plant,  though  em- 
ployees were  al\va>*s  present  and  such  a  loss  by  no  means 
probable.  The  new  board  reduced  the  insurance  and  saved 
$4,000  in  premiums.  The  secret  of  this  heavy  insurance  lay 
in  the  fact  that  a  member  of  one  of  the  dty  boards  was  the 
agent  for  the  insurance  company  that  was  carrying  the  'risk? "  " 
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The    New    Building   of  the   Boston    Edison 
Company. 

WITH  a  second-hand  boiler  and  engine  in  an  abandoned 
stable  at  the  end  of  a  dark  alley,  the  Edison  Electric  Il- 
luminating Company  of  Boston  began  its  career  in  Feb- 
ruary. i88fi.  The  first  lighting  service  was  given  at  the  Bijou 
Theater,  and  the  work  was  personally  supervised  by  Mr.  Thomas 
A.  Edison.  To-day  the  company  serves  30  cities  and  towns  in  tile 
Boston  metropolitan  and  suburban  district,  covering  a  territory 
of  450  square  miles  and  supplying  a  population  of  1,000,000.  .\t  the 
beginning  the  company  supplied  the  energy  for  627  incan- 
descent lamps,  or  less  than  what  is  now  used  on  a  single 
flo.or  of  a  modern  department  store,  and  in  many  resi- 
dences in  the  district.  The  company  now  has  an  alter- 
nating current  connected  load  of  17,300  kw  and  a  direct 
current  connected  load  of  62,700  kw.     The  underground  service 


is  unique  in  style  of  architecture,  convenient  arrangement  of 
offices,  electric  installation  and  elevator  service.  Fig.  i  gives  a 
perspective  view  of  the  building,  and  Fig.  2  a  view  of 
the  show  window.  The  architects  were  Messrs.  Winslow 
and  Bigelow.  of  Boston,  and  the  consulting  electrical,  heat- 
ing and  ventilating  engineers  were  Messrs.  Densmore  and  Le 
Clear  of  the  same  city.  Whidden  &  Company  of  Boston  were 
the  general  contractors,  the  electrical  installation  being  carried 
out  by  Herbert  S.  Potter,  Boston.  The  arrangements  for  gen- 
eral interior  illmr.ination  and  the  design  of  the  fixtures  were  in 
the  hands  of  a  special  lighting  committee,  composed  of  Dr. 
Louis  Bell,  Boston;  Mr.  W.  D'A.  Ryan,  Lynn,  Mass.,  and  Mr. 
L.  B.  Marks,  New  York. 

The  building  has  a  frontage  of  45  ft.  and  rises  to  a  height 
of  125  ft.  Indiana  limestone  was  used  for  the  solid  portion  of 
the  front,  although  this  is  but  little  more  than  an  outline,  an 
unusual  design   having  been   followed  in  the  glass  installation 


FIG.    I. — GEXER.VL  VIEW   OF  BOSTON   EDISON    ntlLDlNi;. 

has  been  increased  until  at  present  the  company  has  $5,000,000 
invested  in  distributing  circuits  and  conduits  out  of  sight  be- 
neath the  pavements.  The  sale  of  power  became  an  appreciable 
feature  of  the  company's  business  in  1887.  In  June,  1901,  the 
Boston  Electric  Light  Corr.pany's  plant  and  business  were  pur- 
chased by  the  Edison  Company,  and  this  consolidation  was 
■followed  by  many  improvements  in  the  service  and  extension 
of  the  supply  into  the  suburban  districts.  Since  the  original 
station  of  the  company  at  Head  Place  was  shut  down  for  about 
20  hours  in  1888,  there  has  not  been  a  complete  cessation  of  the 
service  ai  any  time. 

The  growth  of  the  company's  business  has  necessitated  the 
erection  of  a  new  ten-story  modern  office  building  at  33-39 
Boylston  Street,  Boston,  and  this  structure  is  practically  fin- 
ished at  the  present  writing.     The  new  home  of  the  company 


FIG.  2. — SHOW    WINDOW,   BOSTON   EDlMiN    lUII.DING. 

The  front  of  the  building  faces  south,  and  the  effect  is  largely 
that  of  a  single  seclionalized  window  22  ft.  wide,  rising  from 
the  street  level  to  the  tenth  floor.  The  individual  panes  are 
held  in  a  bronze  framework,  the  front  of  each  story  being 
separated  by  heavy  bronze  casements  into  five  sections  of  six 
panes  each.  Three  sections  in  each  set  can  be  opened,  on  ver- 
tical axes.  Unusual  delicacy  of  outline  is  the  result,  ,\t  the 
level  of  the  third  floor  a  stone  balcony  of  ornamental  design. 
with  a  pedestal  at  either  corner  supporting  a  large  bronze  lamp, 
forms  the  only  important  decorative  relief  on  the  front  of  the 
building.  The  top  is  finished  with  a  modeled  copper  cheneau 
above  the  cornice.  The  soffit  panels  of  the  cornice  will  be 
illuminated  in  the  evening  and  the  cheneau  will  also  be  silhouet- 
ted with  lamps.  The  design  of  the  fagade  is  especially  adapted 
to  clabnralc  electrical  display.     On  the  top  of  the  roof  is  a  steel 
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tower  51  ft.  high,  upon  whicli  an  illuminated  sign,  "Edison 
Light,"  is  mounted,  the  letters  being  4  ft,  high  and  the  sign 
visible  legibly  for  rr.ore  than  three-quarters  of  a  mile. 

The  building  is  provided  with  two  entrances,  one  at  either 
side  of  the  large  plate  glass  window  of  the  exhibition  room, 
which  is  on  the  street  level.  One  entrance  leads  directly  into 
the  exhibition  department ;  the  other  into  a  marble  vestibule  and 
corridor  flanked  on  one  side  by  the  elevators  leading  to  the 
oflices  and  on  the  other  by  a  glass  partition  which  forms  the 
west  wall  of  the  exhibition  room.  This  partition  is  provided 
with  doors,  also  leading  directly  into  the  exhibition  department. 
The  general  arrangement  of  the  first  floor  is  shown  in  Fig.  3. 
Immediately  beyond  the  elevators  are  the  cashier's  desk  and 
the  general  inquiry  desk.  These  were  placed  on  the  first  floor 
for  the  convenience  of  customers  and  inquirers  who  have  not 
the  time  or  the  inclination  to  take  the  elevator  to  the  offices 
above. 

The  second  floor  is  arranged  in  one  large  room  conforming 
in  general  design  to  the  first  floor.     This  room  is  given  up  to 


FIG.    3. — FIRST-FLOOR    PL.\.N 

the  city  sales  division  and  is  provided  with  desks  for  the  com- 
pany's agents.  The  third  floor  is  intended  for  a  library  and 
meeting  hall.  It  is  a  high-studded  room  finished  in  white  and 
has  been  fitted  with  the  General  Electric  Company's  "linotype ' 
system  of  lighting,  in  which  the  lamp  cylinders  are  concealed 
and  continuous  in  a  row  around  the  wall  of  the  room  near  the 
ceiling.  The  cornice  is  curved  to  render  the  lamps  invisible, 
the  rays  being  reflected  from  the  curving  surface  in  an  even 
illumination  throughout  the  room.  Besides  being  intended  for 
a  library,  this  room  will  also  be  used  as  a  lecture  room  and 
for  the  purpose  of  entertainment  by  the  employees  of  the  com- 
pany. At  one  end  a  stage  has  been  provided  which  will  be 
equipped  in  a  modest  way  with  small  set  pici.es  and  a  drop 
curtain.  'I'he  stage  will  be  provided  with  100  footlights 
mounted  on  swivels  and  controlled  from  a  small  dimmer  switch- 
board located  out  of  sight  of  the  audience  In  a  passageway  at 
the  side  of  the  stage.  A  general  wall  cabinet  for  this  room  is 
located  at  the  side  of  the  switchboarcl.  but  the  graded  control  of 
the  lighting  is  effected  from  the  concealed  switchboard.  The 
chairs  for  this  auditorium  arc  packed  beneath  the  .stage  through 
trap  doors  in  its  surface.     There  will  also  be  provision   for  a 


stereopticon  whenever  lectures  are  given  for  the  instruction  of 
agents.  The  balcony  on  the  exterior  of  this  room  will  be  fitted 
with  40  lamps  to  serve  as  a  welcome  when  the  hall  is  open  in 
the  evening. 

The  fourth  floor  is  devoted  to  divisions  of  the  general  agent's 
department.  Besides  a  large  open  space  in  which  will  be  the 
desks  of  a  number  of  the  special  agents,  office  rooms  have  been 
provided  for  those  who  feel  it  necessary  to  be  free  from  inter- 
ruption. These  include  an  office  for  the  general  agent,  a  large 
room  for  the  members  of  the  division  of  statistics,  another  for 
the  division  of  claims  and  adjustments,  and  one  each  for  the 
special  agent  in  charge  of  new  buildings  and  the  suburban 
district  manager. 

The  fifth  and  sixth  floors  are  devoted  to  the  auditor's  division, 
and  are  arranged  in  a  most  convenient  jnanner,  with  ample 
desks  and  complete  lighting  facilities  for  such  a  department. 
The  seventh  floor  is  given  up  to  the  private  offices  of  the  super- 
intendent of  the  operating  bureau.  The  main  office  of  the  infor- 
mation division  is  also  on  this  floor,  together  with  an  assembly 
hall,  which  is  illustrated  in  Fig.  4.  This  room  is  to  be  used 
for  gatherings  of  department  heads,  special  guests,  etc,  and  it  is 
handsomely  furnished  'vith  Mission  style  chairs,  tables,  divans, 
etc.  Large  portraits  of  President  C.  L.  Edgar  and  Mr.  Thos. 
A.  Edison  adorn  the  walls,  with  other  photographs  of  interest 
In  one  corner  of  the  room  is  a  kitchenette  equipped  with  a 
Simplex  electric  cooking  outfit  large  enough  to  take  care  of  50 
persons.  The  eighth  floor  is  given  up  to  the  purchasing  de- 
partment, the  ninth  to  the  installation  and  construction  depart- 
ment,  and  the  tenth  to  the   drafting  department.     This   latter 
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floor  is  specially  suited  for  this  class  of  work,  being  at  the  top 
of  the  building. 

The  oflice  employees  at  present  number  about  400.  The  com- 
pany's old  building  at  Head  Place  is  connected  with  the  new 
Boylston  Street  oflice  building  by  a  covered  passageway  at 
about  the  sixth  story  At  Head  Place  are  the  offices  of  the 
electrical  engineering  department,  the  laboratory,  photometer 
room,  transforming  station,  stock  room,  superintendent  of 
underground  lines,  meter  and  arc  lamp  stock,  stenographic 
mailing  and  filing  divisions.  The  company's  private  branch 
telephone  exchange  is  also  located  here.  Tliis  is  a  department 
store  or  relay  type  of  switchboard,  and  it  consists  at  present  of 
two  sections,  each  accommodating  two  operators.  The  full 
capacity  of  the  board  when  extended  will  be  six  sections  or 
twelve  operators.  The  board  is  of  the  common  battery  type 
and  there  are  at  present  60  trunU  lines  connected  with  the 
Oxford  Exchange  nf  the  New  England  Telephone  &  Telegraph 
Company's  Boston  district.  The  switchboard  is  operated  con- 
tinuously day  and  night. 

Two  electric  elevators  of  the  new  Otis  traction  type  have  been 
installed  for  the  convenience  and  comfort  of  customers  and  em- 
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ployees  of  the  company.  Each  elevator  lias  a  li£;iiig  capacity 
of  2500  lj)s.,  at  a  speed  of  500  ft.  per  minute,  and  the  wind- 
ing drums  are  located  directly  on  the  ends  of  the  motor  shafts, 
which  gives  a  more  rapid  acceleration  than  has  heretofore  been 
practicable  with  electrically-driven  elevators.  The  elevator 
motors  are  located  in  a  special  compartment  on  tlic  roof  of  the 
building  and  each  machine  is  driven  by  a  150-anipere.  220-volt. 
direct-current  motor  making  625  r.  p.  m. 

The  exhibition  department  is  undoubtedly  the  most  interest- 
ing feature  of  the  new  building  from  the  central-station  stand- 
point. For  several  years  the  company  had  maintained  attractive 
display  rooms  at  its  Head  Place  offices,  and  when  it  was  de- 
cided to  erect  the  new  building  it  was  settled  that  the  space 
assigned  for  the  education  of  the  public  in  the  uses  of  electricity 
should  be  the  most  prominent  in  the  whole  plan.  The  crowds 
of  onlookers  at  the   front   window   of  the  department  and   the 


nation  :s  increased  by  eight  arc  lamps  set  in  concentric  diffusing 
shades  recessed  in  the  ceiling.  To  enable  the  effects  of  incan- 
descent illumination  to  be  studied,  the  capitals  of  the  columns 
are  outlined  wMth  frosted  incandescents  mounted  in  special  out- 
let boxes  as  close  together  as  possible.  At  the  rear  of  the  ex- 
hibition room  is  a  balcony  landing  with  stairways  leading  both 
to  the  basement  and  the  second  floor. 

Efforts  are  being  made  by  the  company  to  have  at  least  a 
sample  of  every  practical  electrical  appliance  in  the  exhibition 
department,  and  manufacturers  interested  in  this  line  of  work 
have  been  given  an  opportunity  to  place  their  products  here. 
In  the  electrical  installation  in  the  new  building  no  peculiar 
or  extravagant  schemes  were  followed,  but  the  aim  has  been 
to  show  clearly  just  how  any  modern  office  building  can  be 
equipped  for  the  convenient  and  economical  use  of  electric  light 
and  power.     Thus,  the  ventilating  system  was  cfcsigned  to  per- 
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large  nunil)cr  of  visitors  who  have  already  inspected  the  new 
quarters  indicate  that  a  wise  selection  of  location  was  made 
in  putting  this  department  on  the  street  level.  Fig.  5  is  a  gen- 
iral  view  of  the  exhibition  room  as  it  appears  from  the  Boylston 
Street  window,  excluding  the  apparatus  in  the  window  itself 
Ihc  exhibition  room  is  one  of  the  most  carefully  arranged 
for  its  uses  in  the  country.  It  is  about  54  ft.  long  and  30  ft 
wide,  the  height  being  nearly  20  ft.  Both  the  first  floor  and 
the  basement  arc  to  be  used  for  exhibition  purposes.  In  the 
basement  provision  has  been  made  for  the  display  of  such 
heavy  apparatus  as  large  individual  motors,  ice  crushers,  coffcf 
n-.ill?.  bread  mix-rrs.  large  fans,  vacuum  cleaning  apparatus,  arc 
lamp,s,  large  signs  and  other  bulky  appliances  which  perhaps  do 
not  interest  the  casual  visitor  or  the  purchaser  of  ordinary 
electric  convenience  as  much  as  the  heavy  power  customer.  The 
first  or  main  floor  of  the  exhibition  department  is  finished  in 
,  Greek  detail  with  eight  large  cohnuns  of  .Alps  gro-n  marble 
with  while  capitals.  A  cornice  extends  around  the  ceiling  sup- 
ported upfin  these  large  columns,  and  giving  a  iKaulifiil  yet 
substantial  appearance  to  the  room.  Rvcrylliin  cxrcpi  the 
columns  is  finished     in  white,  while  (lie  brillianc  ■    .f  i:i:-  illnmi- 
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mit  easy  inspection  by  the  public,  different  styles  of  distributing 
cabinets  were  installed  in  the  exhibition  room  for  purposes  of 
comparison,  tne  elevator  machinery  can  be  seen  by  any  one  who 
is  interested,  and  in  the  basement  are  also  shown  a  motor- 
driven  vacuum  cleaning  system  and  a  sump  pun.p  of  the  auto- 
matic electrically  operated  kind.  In  the  ordinary  office  building 
this  apparatus  is  almost  always  installed  luit  of  sight  of  the 
public.  The  heating  system  is  the  direct  radiation  type,  regula- 
tion being  by  automatic  temperature  control.  Fresh  air  is 
drawn  into  the  basement,  screened  and  delivered  to  the  rooins 
at  approximately  normal  room  temperature.  The  140-in. 
■auction  fan  in  the  basement  is  direct  driven  by  a  slow-speed 
General  Electric  motor  which  is  mounted  in  the  exhibition 
<ection.  At  the  top  of  the  building  is  a  plennn.  chamber  con 
taining  a  fo-in.  disk  fan  driven  by  direct  connection  on  a  ver- 
tical shaft  by  a  .rs-hp.  220-volt,  150-200  r.  p.  m..  direct-current 
(icncral  Electric  motor.  The  vitiated  air  from  the  building  is 
drawn  out  of  the  various  room  ducts  into  this  plenum  chamber 
and  forced  into  the  external  atmosphere  through  louvres. 

The  general  wiring  diagram  of  the  building  is  shown  in  Fig. 
f).     The  rcf|itirenicnts  of  lighting  and  power  service  in  the  ex- 
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lijbiiion  department  greatly  modified  the  wiring  installation  for 
Ihc  utmost  flexibility  of  service  with  ample  capacity  for  supply- 
ing electricity  to  future  apparatus  whose  consumption  is  more  or 
less  indeterminate  were  essential.  Hie  general  switchboard  for 
the  building  is  located  in  the  exhibition  room  basement,  and 
part  of  the  connections  to  this  board  at. the  sub-base  have  been 
left  exposed  for  the  purpose  of  showing  visitors  the  details  of 
such  construction.  The  switchboard  is  25  ft.  long  and  it  is 
composed  of  eight  panels  of  pink  marble.  At  one  end  of  the 
board,  recessed  in  the  wall  behind,  is  the  direct-current  street- 
service  panel  and  main  cut-out  cabinet  for  direct-current  ser- 
vice. The  alternating-current  service  lx)ard  is  at  the  opposite 
end,  occupying  panels  ;7  and  8.     Proceeding  from  left  to  right 


tcgratcd  loads,  and  it  shows  in  operation  how  much  energy  is 
consumed  in  the  various  advertising  departments,  both  ext'-ri'ir 
and  interior.  Both  indicating  and  recording  instrun'ieiu -  ;- 
liberally  used  on  the  switchboard.  It  was  not  considered  11.  c--- 
sary  to  install  double-throw  switches  and  duplicate  bus-bars, 
so  the  wiring  scheme  from  the  purely  electrical  standpoint  is 
simply  one  of  subdivision  along  orthodox  lines.  The  amount  of 
energy  liable  to  be  demanded,  however,  together  with  the  varied 
voltages  and  services  needed,  called  for  skillful  engineering  in 
the  mechanical  disposition  of  the  various  circuits. 

From  the  main  direct-current  cut-out  cabinet  three  220- no- 
volt  1,000,000  circ.  mil  cables  feed  the  second  panel  of  the 
switchboard   by  conduit    run   beneath   the   floor,   supplying  the 
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as  in   Fig.  7,  which  shows  the  main  switchboard  in  elevation, 
the  service  of  the  various  panels  is : 

1.  Power,  basement  and   roof  fans,  elevator  motors. 

2.  Meters,  internal  ligluiiig  and  power,  demand  indicators, 

3.  Internal  lighting,  arcs,  incandesccnts.  illuminating. 

4.  Exterior  lighting,  balconies,  marquise,  riser,  bull's-eyos, 
lanterns,  cornice,  tower,  cartouche. 

5.  Meters,  exterior  lighting  and  exhibition  apparatus,  de- 
mand indicators. 

6.  Exhibition  appliances,  main  cut-out  switches. 

7.  Junction  board  exhibition  apparatus.  Tenth  floor,  alter- 
nating current  lighting  riser. 

8.  .Mternate-current  meters  and  demand  indicators. 

'Phis  grouping  enables  the  con-.pany  to  learn  for  its  own  in- 
formation or  for  deinonstration  the  curix-nt  and  energy  con- 
sumption  of  the   various   services   in   both    temporary   and    in- 


energy  for  general  illumination  and  power  in  the  building  as 
an  oflSce  structure.  The  direct-current  service  for  the  exhibition 
department  is  likewise  fed  at  the  fifth  panel  by  nine  i.ooo.ooa 
circ.  mil  cables,  220-110  volts  leading  from  the  main  direct- 
current  cut-out  cabinet.  Four  700.000-circ.  mil  cables  carry 
220-1  lo-volt  alternating-current  power  from  the  alternating 
service  board  to  panel  8.  AW  wiring  is  carried  in  armored 
conduit. 

The  general  distribution  scheme  is  well  illustrated  in  Fig.  6. 
The  elevator  motors  at  the  top  of  the  building  are  served  by  a 
pair  of  400.ooo-circ.  mil  risers  which  are  run  as  an  independent 
circuit  from  the  switchboard.  The  plenum  ch.-iniber  fan  motor 
on  the  roof  is  also  served  by  a  separate  pair  of  N'o.  8  risers. 
The  general  lighting  of  the  floors  from  the  second  upward. . 
including  the  second,  is  handled  by  a  three-riser  set  diminish- 
ing in  section  from  400.000  circ.  mil  to  No.  4-0  beyond  the  fourth 
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floor.  The  general  lighting  of  the  exhibition  departn.oiit  is 
supplied  from  the  office  building  side  of  the  switchboard,  the 
company  having  decided  that  this  illumination  ought  to  be  in- 
cluded as  regular  consumption  and  not  as  advertising  lighting. 
The  exhibition  room  lighting  cabinet  is  served  by  three  No.  6 
wires  and  by  three  No.  4  leads,  incandescents  and  arcs  being 
separately  controlled.  The  basement  is  supplied  by  a  branch 
from  the  illuminating  riser,  and  the  basement  fan  motor  by 
three  No.  o  wires  leading  from  the  switchboard. 

Separate  sets  of  three-w'ire  risers  are  run  from  the  main 
switchboard  to  the  roof  to  cabinets  controlling  the  tower  and 
the  cornice  lamps.  The  tower  circuit  consists  of  three  No.  2-0 
wires  and  the  cornice  feed  is  No.  4  section.  The  lanterns,  bal- 
conies, cartouche,  bull's-eye  and  marquise  lighting  are  all  con- 
trolled from  a  cabinet  in  the  exhibition  department,  three-wire 
risers  varying  in  section  from  No.  6  to  No.  10  being  run  to 
this  cabinet  from  the  switchboard. 

The  exhibition  department  is  provided  with  a  large  number 
of  floor  outlets,  wall  and  column  receptacles  for  alternating  and 
continuous  current  at  voltages  of  no  and  220.  Fig.  3  illustrates 
the  arrangement  of  these  in  the  exhibition  room  at  the  street 
level.  All  receptacles  differing  in  current  characteristics  are 
so  designed  that  the  wrong  plugs  cannot  be  inserted  in  them, 
and  are  provided  with  metal  plates  numbered  and  lettered  ac- 
cording to  the  current  and  voltage.  The  columns  in  the  main 
exhibition  room  are  liberally  provided  with  wall  outlets  ar- 
ranged radially  for  the  different  classes  of  service.  All  outlets 
are  designed  to  carry  a  much  larger  current  than  any  single 
piece  of  machinery  in  the  room  is  likely  to  demand  for  some 
time  to  come.  The  floor  receptacles  are  supplied  through  con- 
duits run  in  the  floor,  and  these  outlets  are  of  a  special  design, 
which  enables  additional  circuits  or  extensions  to  be  made  on 
the  ceiling  beneath,  without  obstructing  the  main  floor  above. 
In  general,  the  exhibition  room  is  supplied  from  one  panel  of 
the  switchboard  through  four  three-wire  i.ooo.ooo-circ.  mil  cir- 


is  concerned  with  such  details.  One  of  the  devices  installed  is  a 
large  gas  meter,  with  connections  so  that  the  superiority  of 
electric  illumination  over  gas  can  be  demonstrated.  At  one 
side  of  the  basement  are  two  rooms  which  will  probably  soon  be 
equipped  for  color  examinations  and  comparisons  of  different 
styles  of  shades  and  lamps.  The  main  exhibit  floor  already  con- 
tains a  large  variety  of  apparatus,  including  a  General  Electric 
kitchenette.  Simplex  kitchenette,  heating  appliances,  small 
motors,  electric  signs,  flashers,  washing  rnachine,  electric  light 
bath,  hair-drier,  refrigerating  equipment,  meters,  photographs 
of  the  company's  property,  coffee  mill.  etc.  Free  copies  of  the 
company's  monthly  publication.  Edison  Liglit,  are  also  distrib- 
uted here. 


Arc    Lamps  for  Railway   Car  Illumination; 
Their  Distribution  and  Characteristics. 


By  Alfred  L.  Eustice. 

The  use  of  electric  lamps  for  illuminating  railway  cars  has 
been  on  the  increase  for  some  years,  and  at  the  present,  owing 
to  the  luxury  of  trains  in  general,  the  electrical  engineer  is 
heeding  the  constant  demands  of  the  public  and  concentrates 
his  efforts  along  the  lines  of  more  efficient  illumination.  The 
American  engineer  has  possibly  given  less  attention  to  car 
illumination  than  some  foreign  countries,  but  one  must  bear  in 
mind  the  different  conditions  which  exist  that  brought  about 
electrical  car  illumination  for  general  use.  The  roads  in  for- 
eign countries  are  very  short,  as  compared  with  many  of  our 
great  railway  systems,  thus  enabling  the  use  of  a  battery 
equipment  with  little  difficulty,  and  small  cars  permit  the  use 
of  fewer  units. 

For  several  years  the  incandescent  lamp  has  held  the  field 
of  electric  car  lighting,  but  its  sphere  of  general  usefulness  has 
recently  beeti  entered  by  the  electric  arc  which  promises  to  be 
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cuils  which  terminate  in  four  main  cut-out  cabinets  located  in 
the  wall  behind  the  main  board.  A  clearance  of  4  ft.  separates 
the  main  switchboard  from  the  wall.  From  the  main  cut-out 
cabinets  five  three-wire  No.  o  circuits  lead  to  the  street  floor  cab- 
inets, three  circuits  of  the  same  size  lead  to  cabinets  in  the 
basement,  and  six  circuits  lead  to  junction  boards  in  the  base- 
ment walls,  whence  feeds  are  run  upward  to  the  first  floor  and 
longitudinally  to  the  outlets  in  the  basement  floor.  The  s."me 
general  plan  was  followed  with  the  altcrnating-curicnt  service, 
working  from  the  seventh  switchboard  panel.  Two  No.  4  wires 
are  run  as  a  riser  pair  to  the  drafting  room,  so  that  if  desired  the 
company  can  use  alternating  current  lamps  in  this  departtnent 
Outlets  aze  in  general  supplied  from  cabinets  by  independent 
branches.  Hchind  the  switchboard  a  spring  was  unexpectedly 
struck  in  excavating,  and  it  was  necessary  to  install  a  sump  and 
automatic  piunp  at  this  point  to  take  care  of  the  drainage.  This 
outfit  is  one  of  the  exhibits,  and  its  operation  by  a  l-hp,  230-volt 
motor  is  frequent  enough  to  be  of  interest  to  the  visitor  who 


an  aggressive  factor  in  this  class  of  work  in  the  future.  Al- 
though the  electric  arc  was  the  first  form  of  electric  lamp 
known,  it  is  only  the  recent  developments  of  the  enclosed  arc 
that  have  placed  it  where  it  can  be  used  under  exacting  indoor 
requirements.  The  long  life  of  the  carbons;  the  development 
of  the  smaller  units  of  the  enclosed  type,  the  good  regulation 
secured,  and  the  good  diffusion  of  light  secured  by  the  aid  of 
modern  glassware,  all  add  to  the  value  of  the  enclosed  arc 
for  car  illuiliination. 

A  system  of  arc  lights  has  recently  been  installed  in  a  car 
on  the  Chicago  &  Northwestern  Railway  running  between 
Chicago  and  Waukcgan,  which  has  many  features  and  charac- 
teristics that  receive  more  than  passing  attention  and  form  a 
subject  of  general  interest  in  railway  circles.  The  test  for 
distribution,  etc..  the  results  of  which  are  di.scussed  farther  on. 
was  performed  by  the  writer,  the  test  being  instigated  by  the 
L'nivcrsal   Electric   Storage   Battery   Company. 

The  car,  an  interior  view  of  which  is  herewith  given,  is  of  the 
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Pullman  standard  55-ft.  type,  mahogany  finished  with  red  plush 
scats,  light  wooden  blinds  and  the  regular  olive  decorated  top. 
I  lie  interior  equipment  consists  of  three  small  enclosed  arc 
lamps,  rigidly  fixed  in  position  upon  the  ceiling  as  shown, 
tlie  customary  protective  devices  and  controlling  switch  being 
placed  in  the  saloon  in  the  end  of  the  car  well  concealed  from 
the  public.  The  lamps  are  an  adaptation  of  a  regular  type  of 
lamp. and  arc  fitted  with  a  somewhat  special  type  of  an  opal 
shade.  The  entire  lamp  is  mounted  and  braced  so  as  to  pre- 
vent vibration  with  respect  to  the  car.  Experience  has  shown 
that  the  vibration  of  the  car  itself  has  no  effect  upon  the  opera- 
tion of  the  lamp,  which  is  equally  as  good  at  standstill,  low,  or 
high  speed. 

The  lamps  are  operated  in  parallel  from  a  straight  storage 
battery  system,  the  rated  capacity  of  which  is  120  ampere-hours, 
placed  in  a  compartment  under  the  car.  The  compartment  is 
15  ins.  high,  20  ins.  deep  and  65  ins.  long,  and  contains  50  cells 
arranged  in  5  trays  of  10  cells  each.  The  weight  of  battery 
equipment  complete  is  1350  lbs. 

Since  weight  and  space  occupied  are  two  points  of  great  con- 
sideration in  car  work,  a  comparison  between  the  arc  system 
and  others  may  be  of  interest.  The  average  battery  for  incan- 
descent lighting  with  an  axle  dynamo  system  occupies  a  space 
24  ins.  deep.   18  ins.  high  and  96  ins.  long,  and  consists  of   16 
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cills.  Such  a  Standard  equipment  would  be  32  cells,  normally 
Oo  volts  rated  at  336  ampere-hours.  This  is  the  largest  size 
in  ordinary  use.  Each  cell  in  this  class  of  installation  will 
weigh,  complete  with  containing  tray,  about  165  lbs. 

.\n  incandescent  light  system  which  would  give  approximately 
the  same  light  and  distribution  as  the  Pintsch  gas  light,  would 
require  a  minimum  of  20  i6-cp  lamps  or  would  give  a  total 
wattage,  per  car,  of  about  1000.  This  number  of  incandesccnts 
would,  of  course,  give  only  about  one-third  the  light  of  the 
three  arcs,  but  the  illumination  secured  would  be  fairly  satis- 
factory. However,  the  incandesccnts  would  require  a  battery 
weighing  from  5000  to  6000  lbs.,  which  is  entirely  too  much 
weight  to  place  on  any  car  of  average  construction. 

The  life  of  the  carbons  in  the  small  enclosed  arcs  used  on  the 
car  will  approximate  40  hours  for  positive  and  40  hours  for 
negative,  or  one  new  carbon  every  40  hours.  The  cost  of 
maintenance  can  be  readily  seen  to  be  less  than  for  incandes- 
ccnts where  carbons  are  $Ui  per  thousand,  or  about  $3  to  $4 
per  lamp  per  year  and  incandesccnts  numbering  20  to  40  per  car 
al  20  cents  for  cicli  500  hours. 


The  arc  lamps  approximate  200  cp  each  with  globes  complete, 
and  have  a  consumption  of  300  watts,  giving  about  ij^  watts 
per  candle.  These  three  lamps  replaced  the  former  installation 
of  five  Pintsch  gas  units  of  approximately  36  cp  each,  or  a  total 
of  180  cp  in  the  car. 

The  arc-light  system  is  on  trial  service  on  a  suburban  run  be- 
tween Chicago  and  VVaukegan  for  various  reasons.  In  this 
class  of  work  the  lighting  period  is  a  great  percentage  of  the 
total  time  the  car  is  on  the  road.  The  passengers  on  these 
runs  are  very  apt  critics  and  from  their  actions  the  feasibility 
of  the  adaptation  of  the  arcs  can  be  determined.  A  point  well 
in  favor  of  the  arcs  is  the  fact  that  the  passengers,  go  per  cent 
of  whom  read  their  paper  on  the  journey,  will  first  fill  the  arc 
lighted  car  in  the  train,  which  is  made  up  of  several  cars. 

Suburban  service  requires  many  stops  with  consequent  slow 
speed  throughout  much  of  the  distance;  hence,  the  axle-driven 
system  of  lighting  would  not  be  an  ideal  installation  for  in- 
candescent light;  and  since  the  cars  are  in  actual  service  about 
Wve  hours  per  day,  the  straight  storage  battery  would  not  be 
economical  for  incandescent  lamps.  The  head  end  system  re- 
quires that  every  baggage  car  be  equipped  with  a  turbine  and 
generator  and  must  be  coupled  up  at  all  times.  This  condi- 
tion cannot  be  filled  when  the  train  is  standing  in  the  shed. 
The  car  must  be  provided  with  adequate  steam  fittings  and  be 
placed  next  to  engine.  This  system  has  the  great  disadvantage 
of  using  steam  at  the  times  it  is  most  needed  by  the  locomotive 
when  on  the  road. 

If  the  service  were  equipped  with  arcs  throughout,  the  cars 
could  run  over  two  nights  per  charge  so  that  they  could  be 
regularly  located  on  a  siding  and  have  their  exhausted  battery 
replaced  with  a  fresh  charge,  which  would  be  at  hand.  A  large 
station  could  be  maintained  so  that  a  certain  percentage  of  the 
batteries  would  be  on  charge  at  all  times,  holding  a  day's  sup- 
ply in  reserve  upon  suitable  trucks.  The  light  weight  and 
small  size  of  the  arc  batteries  would  enable  the  refilling  of  the 
car  compartment  with  great  rapidity.  In  fact,  on  the  car  here 
described,  the  actual  work  of  shifting  is  done  in  from  three  to 
four  minutes  and  the  car  is  always  ready  for  the  road  in  less 
tlian  five  minutes'  time.  Contrasted  with  the  storage  and 
axle-driven  systems,  the  inspection  of  apparatus  is  of  no  im- 
portance, whereas  the  delicate  controlling  devices  on  the  axle 
<lrive  require  expert  attention  after  every  trip. 

The  tests  of  the  distribution  of  illumination  in  this  car  show 
well  the"  features  of  the  system  and  from  a  study  of  the  curves 
one  is  enabled  to  judge  the  results  that  could  be  secured  by 
making  slight  changes  in  the  installation. 

The  results  herewith  given  were  secured  while  the  car  lay 
in  the  Waukegan  yards  with  all  conditions  exactly  as  when 
the  car  is  on  the  road.  In  fact,  two  things  were  detrimental 
M  the  best  showing  of  results,  namely,  the  lamps  had  not  been 
i rimmed  for  some  time,  the  glassware  was  noticeably  dirty  and 
•.he  battery  was  operated  upon  its  last  run  befor-:  charge.  A 
ikiplicate  test  was  carried  on  in  a  car  of  the  same  type  fitted 
with  five  Pintsch  gas  units,  which  were  operating  exactly  in 
the  same  manner  as  when  on  the  road  and  with  glassware 
clean.  The  test  in  the  car  with  the  Pintsch  gas  system,  however. 
was  carried  on  solely  for  results  that  would  be  found  in  practice. 
no  manometer  or  meter  being  placed  in  the  system,  for  the 
object  was  merely  to  study  the  diflference  between  the  commer- 
cial results  obtained  by  the  two  systems  for  the  same  car. 

The  intensity  of  illumination  in  foot-candlcs  was  secured  by 
means  of  a  "Weber"  photometer  which  had  been  thoroughly 
calibrated  in  the  laboratory  before  the  trip.  However,  to  insure 
that  the  standard,  which  is  a  miniature  tantalum  lamp  operated 
on  3.8  volts,  did  not  change,  the  accuracy  of  the  calibration  was 
checked  in  the  laboratory  after  the  return  and  the  result" 
then  interpolated  from  the  calibration  curve  of  the  insiriim.ent. 

On  account  of  the  characteristic  floating  of  the  arc.  the  re- 
sults varied  to  a  slight  extent  for  the  same  photometer  setting. 
The  floating  spot,  although  quite  apparent  upon  the  globe,  was 
not  large  enough  to  cast  a  noticeable  shadow  on  the  plane  of 
the  scats.  A  succession  of  readings  was  taken  by  the  observer 
at    intervals    stated    by    the    assistant    while    the    floating    spot 
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traveled  completely  around  the  globe.  These  readings  were 
taken  at  seat  No.  8,  with  only  lamp  No.  2  in  operation,  showing 
a  difference  of  only  .5  foot-candle  intensity  between  maximum 
brilliancy  and  when  the  spot  was  directly  in.  the  plane  of  the 
photometer  screen  and  the  arc.  This  is  a  difference  in  intensity 
of  about  21  per  cent. 

The  photometer  setting  was  maintained  and  the  three  lamps 
were  put  in  operation  and  readings  taken  when  the  spot  wa.s 
such  as  to  give  maximum  and  minimum  illumination  on  the 
screen.  From  these  results,  no  record  being  kept  of  the  Rosition 
of  spots  of  arcs  Xo.  i  and  No.  3,  a  difference  of  intensity  of 
.32  foot-candle  was  secured,  or  only  14  per  cent  variation  be- 
tween maximum  and  minimum.  From  observations  we  are  led  to 
assume  that  only  very  infrequently  will  the  spot  from,  more  than 
one  lamp  give  a  diminution  of  intensity  in  a  definite  direction. 
This  difference  shows  the  maximum  effect,  since  it  is  the  near- 
est position  to  the  arc,  and  even  20  per  cent  in  over  2  foot- 
candles  is  barely  noticeable  to  even  an  experienced  person. 

The  distribution  of  illumination  throughout  the  car  was 
assumed  to  be  symmetrical  with  respect  to  the  center  line  of 
the  car,  so  that  readings  were  taken  on  one  side  of  the  car  only. 
The  working  plane  was  chosen  in  line  with  the  center  of  the 
seats  30  ins.  from  the  center  line  of  the  car  and  in  the  plane 
of  the  seat  top  which  is  40  inches  above  the  floor.  This  is 
about  the  height  at  which  a  person  in  a  car  will  hold,  a  paper 
when   reading. 

One  arc  is  located  in  the  center  of  the  car  at  seat  No.  8  and 
the  two  end  arcs  are  18  ft.  from  the  center  and  9  ft.  6  ins.  from 
either  end  at  seats  No.  2  and  No.  14  respectively.  Instru 
ments  were  in  the  line  throughout  the  test,  which  gave  an  average 
e.  m.  f.  over  each  lamp  terminal  of  96  volts  and  a  total  line 
current  varying  from  8.3  to  8.5  amperes,  or  about  1.35  watts 
per   candle. 

A  photometer  setting  was  taken  at  each  seat  throughout  the 
length  of  the  car  with  the  diffusing  screen  in  the  above-named 
plane.  In  order  to  secure  a  fair  average  value  of  intensity  of 
illumination,  six  readings  were  taken  at  each  seat  after  a  short 
interval  of  time,  so  that  the  arcs  had  ample  time  to  travel  and 
give  an  average  value.  The  average  value  at  the  various  seats 
can  be  seen  in  a  glance  at  the  accompanying  curve. 

An  investigation  of  this  curve  will  show  that,  while  it  is  very 
good,  yet  it  can  be  improved  in  general  character.  The  average 
intrinsic  value  of  the  illumination  is  what  may  be  termed 
brilliant  in  this  class  of  work,  which  shows  that  units  with 
lower  candle-power  would  serve  the  purpose  equally  well.  Mid- 
way between  the  arcs  will  be  seen  a  break  in  the  general  form 
of  the  curve  which  would  be  materially  helped  by  the  addition 
of  another  unit. 

A  mirror  is  located  near  seat  No.   15  in  the  end  of  the  car. 


FIG.    2.— DIAGRAM    OF   C.\R,    SHOWING   LOCATION    OF    LAMPS,   ETC. 

the  effect  of  which  is  noticed  in  the  sudden  increase  in  the  inten- 
sity as  that  seat  is  reached. 

Experience  has  shown  that  the  curve  of  distribution  depends 
much  upon  the  nature  of  the  glassware,  so  that,  considering 
that  this  curve  represents  the  pcrforniance  of  the  arcs  with  only 
a  single  glass  bowl-shaped  enclosing  globe,  the  distribution  could 
be  much  improved  by  the  additif>n  of  a  suitable  reflector. 

\  set  of  readings  was  taken  directly  under  lamp  No.  2, 
«'iich  gives  an  idea  of  the  maximum  intensity  in  the  aisle  of  the 
cir.  However,  it  was  thought  to  be  of  little  value  to  secure  a 
curve  down  the  aisle,  so  that  was  omitted. 

Turning  our  attention  now  to  the  curve  representing  the 
performance  of  the  Pintsch  gas  system  under  commercial  con- 
■litions  in  a  standard  type  mahogany  car,  we  see  that  the  distri- 


bution is  remarkable  for  uniformity.  The  specific  readings  were 
easily  obtained  and  were  very  uniform,  so  that  only  average 
values  are  given  as  shown  by  the  curve;  but,  as  before  stated 
concerning  the  arcs,  these  values  are  the  average  of  six 
readings. 

The  general  average  illumination  for  the  Pintsch  gas  system 
with  units  approximating  180  cp  in  a  car  was  found  to  be 
about  .75  foot-candle,  while  that  of  the  arc  is  about  2;/<  times 
greater  for  approximately  600  cp  of  units. 

A  very  interesting  feature  of  this  investigation  was  found  in 
the  effect  of  the  color  of  the  car  upon  the  intensity.  A  third 
car — combination     smoker-baggage — lighted     with    a     standard 
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FIG.   3. — AVER.-\GE   DISTRIBUTION   OF  ILLUMINATION. 

equipment  of  Pintsch  gas  under  the  same  conditions  as  the 
previous  car.  was  tested  in  the  same  manner.  The  car  was 
painted  a  very  light  gray  and  had  cane  seats.  Readings  directly 
under  a  Pintsch  unit  in  the  mahogany  car  gave  an  average  of 
.98  foot-candle  as  compared  with  a  reading  of  1.12  foot-candles 
in  the  light-colored  car. 

The  general  character  of  the  distribution  curves  is  much 
the  same,  the  light-colored  car  showing  about  25  per  cent 
greater  effective  illumination  for  an  equal  expenditure  of  energy 
than  did  the  standard  mahogany  car. 

A  mail  car  is  at  present  being  equipped  with  the  arc  light 
system  for  combined  axle  dynamo  and  storage  on  a  severe  run 
out  of  Chicago  and  will  be  placed  under  rigid  tests  within  the 
next  30  days.  This  run  requires  the  car  to  be  in  use  at  least 
four  hours  per  day  in  the  terminal  yards,  and  with  the  present 
gas  system  is  has  been  the  custom  to  gas  the  car  once  for  the 
yard  duty,  and  again  before  it  starts  on  the  trip. 


Electrostatic  Telephone. 

In  an  article  in  Comftcs  Rcndiis  for  May  27,  Mr.  H.  Abra- 
ham describes  a  modification  of  the  "speaking  condenser"  of 
Argyopoulos  and  Deprez,  and  calls  it  an  electrostatic 
telephone.  The  receiver  is  a  piece  of  aluminum  foil 
mounted  on  a  sheet  of  gauze.  An  insulated  metallic  disk 
is  brought  as  near  to  the  aluminum  foil  as  possible,  and  this 
"condenser"  is  charged  to  a  difference  of  potential  of  1000 
volts.  Under  these  circumstancps  the  instrument  is  very  sen- 
sitive to  changes  of  voltage,  and  gives  a  sound  when  an  ordi- 
nary telephone  ear-flange  is  attached  to  it.  An  alternating  po- 
leTitial  difference  of  0.003  volt  is  about  the  smallest  that  will 
produce  an  audible  note,  but  the  sensitiveness  may  be  increased 
by  transforming  the  incoming  current  or  by  resonance.  This, 
however,  is  limited  by  the  circumstance  that  the  primary  must 
be  shunted  on  the  line,  and  the  square  root  of  the  ratio  of 
capacities  governs  the  limit.  In  any  case,  it  is  certain  that  in 
its  present  form  the  electrostatic  telephone  cannot  aspire  to  a_ 
rivalry  with  the  electromagnetic  telephone. 
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Niagara  Meeting  of  the  A.  I.  E.  fe. 

I-ollowing  arc  further  abstracts  of  papers  read  at  the  recent 
annual  convention  of  the  American  Institute  of  Electrical 
Engineers  held  at  Niagara  Falls. 

COMML'TATINC-POLE    RAILWAY     MOTORS. 

A  paper  by  Mr.  E.  H.  Anderson  discussed  the  various  pos- 
sibilities that  reside  in  the  use  of  comniutating  poles  with  di- 
rect-current railway  motors.  Since,  when  comniutating  poles 
are  used,  the  commutation  is  automatically  taken  care  of  for 
variations  in  speed  in  current,  it  is  possible  to  change  the 
voltage  impressed  on  the  motor  through  quite  a  range  without 
sparking.  The  only  limitations  in  raising  the  .voltage  are,  first, 
the  armature  speed  and  the  strength  of  the  binding  wire;  sec- 
ond, the  voltage  between  bars,  and  third,  the  insulation  of  the 
turns.  According  to  present  practice,  before  being  connected 
to  the  armature  winding,  the  commutators  of  railway  motors 
are  tested  from  bar  to  bar  with  about  500  volts  so  that  the 
actual  jumping  of  current  from  bar  to  bar  on  a  clean  commu- 
tator would  not  occur  at  less  than  500  volts  per  segment.  An 
ordinary  commutator  of  in  segments  and  four  poles  would, 
under  these  conditions,  be  suitable  for  1300  volts  between 
brushes.  It  is  noteworthy,  however,  that  the  actual  jumping  of 
the  current  across  the  side  of  the  micas  of  a  clean  commuta- 
tor is  not  the  limiting  condition.  The  real  limiting  condition 
is  the  voltage  per  bar  which  will  maint;iin  an  arc  already 
established.  If  the  average  volts  between  segments  in  coni- 
mutating-pole  motors  be  assumed  as  24,  and  the  number  of 
commutator  bars  per  inch  of  circumference  be  taken  as  5,  it 
is  possible  to  construct  a  40-hp  motor  for  850  volts  by  using 
a  9-in.  commutator,  or  a  250-hp  motor  for  1700  volts  by  using 
an  i8-in.  commutator.  These  values  relate  to  four-pole  motors. 
On  1200  volts  a  commutating-pole  motor  commutates  decidedly 
better  than  an  ordinary  design  of  motor  on  600  volts.  The 
1200-volt  motor  requires  proportionately  more  insulation  than 
the  present  600-volt  motor.  This  extra  insulation  requires 
more  diameter  and  greater  external  dimensions. 

There  are  several  ways  of  making  use  of  voltages  higher 
than  are  now  employed.  The  most  prominent  of  these  are 
the  following:  Combination  city  and  intcrurban  service,  the 
former  at  600  volts  and  the  latter  at  1200  volts.  The  motors 
would  be  wound  and  insulated  for  1200  volts.  Two  motors 
would  be  connected  in  multiple  and  the  two  groups  of  a  four- 
motor  equipment  would  be  handled  in  series  and  in  parallel. 
A  second  way  would  be  a  combined  city,  suburban  and  inter- 
urban  service,  the  two  former  being  at  600  volts  and  the  lat- 
ter at  1200  volts.  In  this  case  the  motors  would  be  wound  for 
600  volts  with  a  relatively  low  armature  speed,  but  should  be 
insulated  for  1200  volts.  On  a  600-volt  trolley  two  motors 
would  be  connected  in  multiple  and  the  two  groups  would  be 
handled  in  series  and  in  parallel.  On  a  1200-volt  trolley  the 
two  motors  would.be  connected  in  series  and  the  two  groups 
of  a  four-motor  equipment  would  be  handled  in  series  in 
parallel.  The  armature  speed  and  the  comniutating  features 
should  be  so  designed  that  if  one  pair  of  wheels  slips  and  a 
motor  has  1200  volts  across  its  terminals,  its  armature  speed 
will  be  reasonable  and  the  commutation  good, 

SINCLE-l'HASE     VERSUS      THREE-PHASE     GENERATION      FOR      SINGLE- 
PHASE    RAILWAYS. 

As  an  introduction  to  the  discussion  of  single-phase  and 
three-phase  generation  for  single-phase  railways,  a  paper  was 
read  by  Mr.  A.  H.  Armstrong  presenting  the  advantages  and 
dis;idvantagcs  of  each,  Krom  the  viewpoint  of  simplicity  the 
single-phase  generation  possesses  considerable  advantage,  but 
it  entails  certain  greater  cost  and  lower  efficiency.  Advan- 
tages result  from  the  use  of  a  secondar>'  single-phase  distri- 
bution obtained  from  a  three-phase  source.  The  author  dis- 
cussed the  following  combinations  of  three-phase  to  single- 
phase  connections :  ( i )  Three-phase  generation  and  primary 
distribution  to  motor-generator  sets  feeding  into  the  single- 
phase    secondary    distribution,       (2)    Three-phase     generators 


operating  on  alternating-current  railway  load  on  one  leg,  thuj 
calling  for  both  primary  and  secondary  single-phase  distribu- 
tion. (3)  Three-phase  generation  and  primary  distribution  to 
sub-station,  feeding  successive  trolley  sections  with  separate 
phases.  (4)  Two-phase  generation,  the  generating  station  be- 
ing located  in  the  center  of  the  system  and  feeding  one  phase 
each  way.  (5)  Three-phase  generation  and  primary  distribu- 
tion to  transformer  sub-stations  connected  three-phase  to 
two-phase  and  feeding  the  secondary  distribution  circuits  in 
such  a  manner  that  adjacent  sub-stations  feed  like  phases  into 
a  common  trolley  section. 

The  matter  of  the  proper  selection  of  the  generating  ap- 
paratus for  single-phase  roads  seems  to  be  closely  connected 
with  problems  of  a  commercial  character  relating  to  a  possible 
future  load  requiring  a  three-phase  input.  From  a  purely  en- 
gineering standpoint,  and  considered  from  the  point  of  view 
of  the  railway  load  only,  the  single-phase  system  of  generation 
and  distribution  is  to  be  recommended.  The  possible  installa- 
tion of  generators  having  a  frequency  lower  than  25  cycles 
would  help  this  decision,  owing  to  the  unfitness  of  such  a  low 
frequency   for  general   power   distribution    work. 

Of  the  several  methods  of  single-phase  combinations  pro- 
posed, the  motor-generator  set  best  protects  the  three-phase 
distribution  system  where  energy  is  purchased  from  foreign 
distributing  systems,  and  such  a  method  presents  many  advan- 
tages which  may  outweigh  its  increased  first  cost.  Where  the 
railway  company  finds  it  expedient  to  generate  and  distribute 
energy  from  its  own  three-pha.se  generators,  the  use  of  a 
single  leg  for  the  railway  load  (3)  or  the  installation  of  three- 
phase-two-phase  transformer  sub-stations  (5) — both  seem  to 
offer  advantages  justifj'ing  their  recommendation  and  the 
choice  between  the  two  may  perhaps  be  left  to  the  needs  of 
local   requirements. 

TWENTV-FIVE    VERSUS     I5-CVCLES    FOR    HEAVY    RAILWAY    WORK. 

.\  paper  by  Mr.  A.  H.  Armstrong  discussed  the  relative  ad- 
vantages and  disadvantages  of  the  present  standard  frequency 
of  25  cycles  and  the  proposed  lower  frequency  of  15  cycles. 
In  comparing  the  weight  of  direct-current  and  alternating- 
current  motors  for  various  frequencies,  he  stated  that  a  25- 
cycle  motor  weighs  50  per  cent  more  than  a  15-cycle  motor,  30 
per  cent  more  than  a  direct-current  motor  on  a  one-hour 
rating,  while,  on  the  continuous  capacity  rating,  a  25-cycle 
motor  weighs  25  per  cent  more  and  a  15-cycle  motor  20  per 
cent  more  than  a  direct-current  motor.  For  railway  work,  the 
less  weight  of  a  15-cycle  motor  in  comparison  with  a  25-cyclc 
machine  is  partly  offset  by  an  increase  of  30  per  cent  in  the 
weight  of  the  step-down  transformer  on  the  car.  Thus,  there 
is  no  material  reduction  in  the  weight  of  the  complete  alter- 
nating-current motor  and  control  equipment.  A  15-cycle  series 
motor  commutaties  much  better  than  a  J5-cycle  motor  of  the 
same  type,  but  hot  so  well  as  a  direct-current  motor.  It  is 
noteworthy,  however,  that  recent  improvements  in  alternating- 
current  motor  design  have  resulted  in  the  production  of  a 
single-phase  motor  which  compares  very  favorably  in  com- 
mutation with  any  of  the  standard  direct-current  railway 
motors  now  in  operation,  although  inferior  in  this  respect  to 
the  commutating-pole  type  of  direct-current  railway  motor. 
In  fact,  the  commutation  of  the  single-phase  motor  has  been 
so  improved  and  the  coinmut.ition  losses  so  reduced  even  with  a 
frequency  of  25  cycles  as  to  make  it  unnecessary  to  adopt  any- 
additional  expedients  to  eliminate  commuutor  troubles.  While 
certain  capacities  of  15-cycle  turbo-generator  units  may  be 
constructed  fairly  comparable  with  25-cycle  units,  it  is  very 
probable  that  the  adoption  of  15  cycles  or  less  would  seriously 
handicap  the  standardization  of  a  complete  line  of  such  units. 
Both  step-up  and  step-down  transformers  are  handicapped-  at 
15  cycles  by  an  approximate  increase  in  cost  30  per  cent  ovtt 
that  of  25-cycle  design.  The  great  field  for  alternating-current 
motors  of  150  horse-power  capacity  and  smaller  is  on  intcr- 
urban lines  acting  as  feeders  to  the  surface,  elevated  and  sub- 
way lines  of  large  cities.  The  ability  of  such  motors  to  run 
from  the  same  generating  and  distributing  systems  without  re- 
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quiring  the  introduction  of  frequency  changer  sets  constitutes 
a  strong  argument  in  favor  of  continuing  the  present  practice 
of  using  25  cycles  on  such  lines.  Mr.  Armstrong  expressed 
the  opinion  that  the  problem  of  standardizing  the  frequency 
might  well  be  left  in  abeyance  until  the  coming  of  fuller  knowl- 
edge of  the  operation  of  electric  locomotives  equipped  with 
motors  of  different  types,  and  that  much  stronger  claims  for 
recognition  nmst  be  brought  forth  before  the  adoption  of  15 
cycles  can  be  seriously  considered. 

The  subject  of  25  and  15  cycles  for  heavy  railways  ivas  also 
discussed  in  a  paper  by  Mr.  X.  W.  Storer,  who  stated  that 
raiKvay  electrification,  if  developed  as  every  electrical  engi- 
neer hopes  it  will  be.  will  mean  an  undertaking  of  such  mag- 
nitude as  to  make  it  practically  independent  of  other  electrical 
interests,  so  that  if  a  frequency  different  from  the  standard 
now  in  use  will  be  advantageous,  it  should  be  adopted.  The 
output  from  a  motor  of  a  certain  size  will  be  increased  by  from 
30  to  40  per.  cent  by  the  use  of  1$  instead  of  25  cycles.  Thus. 
a  certain  loo-hp,  25-cycle  motor  operated  at  113  horse-power  at 
15  cycles  with  a  considerable  decrease  in  temperature  rise. 
This  same  motor  with  a  larger  number  of  turns  in  the  field 
coil  and  run  on  15  cycles  carried  a  load  of  135  horse-power 
with  a  rise  in  the  temperature  less  than  at  a  load  of  100  horse- 
power at  25  cycles.  A  larger  motor  w-hich  carried  a  load  of 
2=5  horse-power  with  a  certain  temperature  rise,  was  found 
capable  of  carrjnng  300  horse-power  at  15  cycles  at  about  the 
same  temperature  rise,  and  with  new  field  coils  having  more 
turns  the  motor  could  be  made  to  carry  at  least  325  horse- 
power and  probably  340  horse-power  without  an  excessive 
temperature  rise. 

The  greatest  gain  from  the  use  of  15  cycles  is  to  be  found 
in  heavy  railroading  where  locomotives  are  employed.  It  has 
been  found  that  in  virtually  all  cases  the  weight  of  useful  ap- 
paratus on  the  drivers,  even  with  15  cycles,  is  sufficient  to 
give  the  necessary  adhesion  without  adding  dead  weight. 
Moreover,  the  use  of  15  cycles  means  that  in  practically  all 
cases  for  the  locomotive  a  smaller  number  of  motors  can  be 
used  than  is  possible  with  25  cycles.  An  outline  description 
was  given  of  a  locomotive  which  has  been  built  to  haul  a 
400-ton  train  both  on  heavy  grades  and  at  high  speeds  on  level 
track.  The  locomotive  is  designed  for  15  cycles,  weighs  ap- 
proximately 140  tons  and  has  four  motors,  each  with  a  nominal 
rating  of  50a  horse-power.  With  a  400-ton  train  behind  it, 
this    locomotive    would    thus    have    to    handle    a    total    of    540 

lis.  A  25-cycle  locomotive  built  to  handle  a  400-ton 
ir:iiii  at  the  same  speed  and  on  the  same  grades 
uoulil  require  six  motors  of  approximately  the  same  di- 
mensions, and  the  extra  two  motors,  together  with  the 
extra  weight  of  mechanical  parts  would  bring  the  total 
weight  of  the  locomotive  up  to  approximately  185  tons.  The 
total  weight  of  train  would  thus  be  585  tons,  or  an  increase  of 
about  8  per  cent.  The  capacity  of  these  motors  would  be  in 
the  neighborhood  of  37s  horse-power,  which  would  be  just 
about  sufficient  to  handle  the  extra  weight.  It  must  be  seen 
at  once  that  the  motors  for  this  locomotive  would  cost  50  per 
cent  more  and  the  mechanical  parts  also  considerably  more. 
The  only  parts  of  the  equipment  which  would  cost  less  would 
he  the  transformer  and  preventive  coils,  and  the  controh  equip- 
ment would  be  enough  more  expensive  to  counterbalance  this. 

The  Ioc<.)motivc  is  of  the  articulated  type,  each  half  of  which 
has  two  pairs  of  drivers  and  a  four-wheel  truck  similar  to  the 
standard  Anu-rican  type  of  steam  locomotive,  the  two  halves 
being  coupled  back  to  back.  The  drivers  arc  72  in.  in  diameter 
with  7  ft.  6  in.  between  centers  of  axles.  On  each  axle  is 
mounted  a  gcarlcss  motor  having  a  nominal  rating  of  500 
Imrsc-powcr  and  a  continuous  capacity  with  forced  ventilation 

f  about  375  hcrsc-powcr.  The  motors,  weighing  approxi- 
mately 19,500  lbs.,  are  spring-supported,  mounted,  and  con- 
nt-cted  to  the  driver.^  in  exactly  the  same  way  as  the  motors  on 
the  single-phase  locomotive  for  the  New  York,  New  Haven  & 
Hartford  Railroad.  The  frame  of  the  locomotive  is  of  the 
Mandard  steam-locomotive  type  placed  outside  of  the  wheels. 
It  is  of  cast-9teel  connected  at  the  front  and  rear  and  at  three 


places  betw'een  the  ends  by  heavy  cast-steel  girders.  The  truck, 
which  is  of  the  standard  steam-locomotive  pattern,  has  36-in. 
wheels,  with  a  wheel-base  of  6  ft.  2  in. 

The  electrical  and  other  equipment'  in  the  cab  is  mounted  on 
a  raised  platform  w^hich  is  about  2  ft.  above  the  floor-line  and 
occupies  the  middle  of  the  cab,  allowing  for  a  passagew;iy  on 
either  side.  There  are  numerous  windows  along  the  sides  of 
the  cab  which  afford  excellent  light  for  the  inspection  of  the 
apparatus.  The  equipment  is  extremely  simple  and  accessible. 
The  main  transformer,  w^hich  is  designed  for  11,000  volts,  is 
mounted  above  the  trucks  with  the  top  just  below  the 
platform  in  the  cab.  Directly  above  the  transformer  is 
located  the  electropneumatic  switch-group  to  which  the 
various  taps  in  the  transformer  are  carried.  Back 
of  the  switch-group  arc  the  preventive  coils  used  in  pass- 
ing from  step  to  step  on  the  transformer,  and  from 
these  preventive  coils  runs  a  single  lead  to  the  reverser  switch- 
group,  which  is  placed  directly  above  the  main  motor.  On  this 
raised  platform  are  also  placed  the  motor-driven  air-compres- 
sor, the  motor-driven  blower  for  furnishing  air  for  ventila- 
tion of  the  motors  and  transformer,  and  the  high-pressure 
air  reservoirs.  Suspended  from  the  structural  work  between 
the  platform  and  the  Z-bars  in  the  roof  of  the  cab  are  the  oil 
circuit  breaker  in  the  high-tension  circuit  leading  to  the  trans- 
former, the  small  switches  used  in  connection  with  the  auxiliary 
motors,  and  the  20-volt  battery,  which  is  used  for  operating 
the  valve-magnets  in  the  controller.  The  high^:ension  current 
is  collected  from  the  overhead  wire  by  the  standard  type  of 
pantagraph  trolley.  It  will  be  noted  that  on  account  of  the 
large  drivers  and  the  comparatively  high  position  of  the  ap- 
paratus in  the  cab  the  center  of  gravity  of  the  locomotive 
is  higher  than  usual  in  electric  locomotives.  The  riding  quali- 
ties of  the  locomotrive  are  exceptionally  good.  The  weight  of 
the  locomotive,  as  stated,  is  140  tons,  there  being  50,000  lbs. 
on    each    driving  axle   and   40,000   lbs.   on   each    truck. 

From  15  to  20  roads  have  been  put  in  commercial  operation 
with  single-phase  current  at  25  cycles,  and  it  has  been  proved 
beyond  doubt  that  the  single-phase  motor  is  a  thoroughly  prac- 
tical and  commercial  machine.  At  the  same  time,  as  was  an- 
ticipated, experience  goes  to  show  that  there  are  certain  ad- 
vantages to  be  gained  by  the  use  of  a  lower  frequency. 

Electrical  engineers  have  an  enormous  responsibility  in  de- 
ciding upon  matters  of  detail,  such  as  frequency,  which  will 
have  an  eflfect  that  will  far  outlast  any  one  who  has  a  voice 
in  the  matter ;  and  it  certainly  behooves  electrical  engineers  to 
consider  carefully  before  recommending  the  conitinuance  of 
the  present  s.tandard  frequency  of  25  cycles,  where  it  imposes 
such  a  handicap  on  the  capacity  of  the  transportation  systems. 

WINDINGS    FOR    INDUCTION    MOTORS. 

An  article  by  Prof.  Comfort  A.  Adams  and  Messrs.  W.  K. 
Cabot  and  G.  Irving,  Jr.,  discussed  the  advantageous  features 
of  fractional  pitch  windings  for  induction  motors.  From  both 
theoretical  and  experimental  observations  the  authors  conclude 
that  the  fractional  pitch  winding  in  comparison  with  the  wind- 
ing having  100  per  cent  pitch  is  advant.igeous  in  that  it  allows 
a  reduction  of  the  several  components  of  the  leakage  react- 
ance ;  a  reduction  of  the  over-all  length  of  the  motor  and  in 
some  cases  a  considerable  gain  in  the  convenience  of  winding 
as  well  as  a  saving  in  space.  It  represents,  however,  a  decrease 
in  the  exciting  reactance,  that  is,  a  higher  density  in  all  parts 
of  the  magnetic  circuit  and  a  higher  exciting  current  for  the 
same  voltage.  It  is  to  be  noted  that  except  for  the  reduction  in 
endwise  length  over  the  windings,  the  effect  of  using  a  frac- 
tional pitch  is  the  .same  as  that  produced  by  reducing  the  num- 
ber of  active  conductors.  Although  the  latter  method  is  in  many 
cases  the  more  efficient  from  the  standpoint  of  operation,  the 
former  is  frequently  more  convenient  from  the  standpoint  of 
the  manufacturer,  even  when  the  saving  in  endwise  length  is. 
not  a  controlling  factor. 

REGENERATION     WITH     SINGLE-PHASE    RAILWAY     MOTORS. 

A  paper  by  Mr.  William  Cooper  described  a  method  of  using 
single-plnisc  railway  motors  to  restore  energy  to  the  generating 
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ystcm.     One  of   the   motors  of  the  equipment   is   used  as  an 
xcitcr  for  the  others.    By  providing  the  auto-transformer  with 
uitable  voltage  outputs  the  value  of  the  field  current  of  the 
exciter  is  varied  through  a  wide  range.    In  this  respect  the  con- 
ditions are  very  much  more  favorable  than  in  the  case  of  the 
direct-current  motor,  in  which  the  only  variation;  that  can  pos- 
ibly  be   made  are   in   the   series   parallel   combinations   of  the 
motors  which  arc  being  used  as  generators.     The  arrangement 
■  !    the    motors    and    their    connections    is    shown    in    the    ac- 
ompanying  diagram. 
Assume   a    car   or    locomotive    upon    which    the    motors    are 
lounted  to  be  in  motion,  the  armatures  turning  at  a  correspond- 
iig  speed.    If  the  field  circuit  of  the  first  machine  be  connected 
•  the  transformer,  an  alternating  electromotive  force  will  be 
:;encrated  by  its  armature,  the  value  of  which  will  be  directly 
proportional  to  the  speed.    If  the  field  circuit  of  the  other  motor 
be   connected   to   the   exciter  armature,   an   alternating  current 
•vill    pass   through    it,   and    the   second   armature    will    in    turn 
;enerate  an  alternating  electromotive  force  the  value  of  which 
varies  about  as  the  square  of  the  speed— the  excitation  of  the 
lirst  machine  remaining  constant. 

The  electromotive  force  generated  by  the  second  armature 
will  bear  a  very  close  time-phase  relation  with  the  electro- 
iiotive  force  of  the  transformer,  for  the  reason  that  the  current 
11  the  field  circuit  connected  to  the  transformer  lags  approxi- 
mately 90  time-degrees  behind  the  e.  m.  f.,  as  does  the  current 
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RECENEKAIION    WITH    SINGLE-PHASE  RAILWAY    MOTORS. 

ill  the  field-circuit  of  the  second  machine.  This  combination 
throws  the  generated  electromotive  force  of  the  second  machine 
approximately  180  time-degrees  back  of  the  tran.sformer  electro- 
motive force,  or  by  reversing  the  connections  in  the  same  time- 
phase  relation. 

One  other  point  that  is  worthy  of  note  in  connection  with  the 
operation  of  this  system  is  the  absolute  safety  and  stability  of 
the  combination.  While  the  machines  being  operated  as  gen- 
erators are  normally  series  machines,  it  will  be  noted  that  no 
i-ne  of  the  armatures  is  connected  in  series  with  its  own  field 
ci;ils,  and  under  no  condition  can  there  be  any  surging  or  build- 
ing up  of  load.  In  case  of  momentary  interruption  of  the 
supply  circuit,  the  circuit  again  being  restored,  the  system  will 
again  operate  exactly  as  before  the  interruption,  there  being 
no  surging  or  violent  action  of  the  machines. 

The  system  of  regenerating  has  been  used  in  testing  loco- 
motives to  give  a  dead-load  condition  under  a  wide  range  of 
speed.  Numerous  stand-tests  have  also  been  made,  so  that  the 
operation  of  the  motors  under  the  conditions  is  well  established 
and  there  is  no  doubt  about  the  scheme  doing  all  that  is  claimed 
for  it. 

HIGH-TENSION  LINE  CONSTRUCTION. 

In  a  paper  read  by  Mr.  Harold  W.  Buck,  the  author  gave 
an  account  of  some  new  methods  in  high-tension  line  construc- 
tion, some  of  which  were  applied  in  the  construction  of  the 
Canadian  Niagara  Power  Company's  transmission  line  described 
in  our  issue  of  June  29,  Mr.  Buck  being  electrical  engineer  of 
iliis  company.  The  method  of  line  construction  described  in 
the  paper  is  stated  to  have  been  developed  by  the  writer  and 
Mr.   E.   M.   Hewlett, 

According  to  this  method,  each  span  is  dead-ended  at  each 
support  through  a  series  of  insulating  units  which  may  be 
plain  disks  connected  together  with  steel  links.  The  various 
spans  are  then  electrically  connected  by  jumpers  hung  below 
the    insulators.     The    insulators    are    directly    attached    to    the 


cross-arms,  eliminating  all  pins.  The  number  of  disks  linked 
together  in  series  depends  upon  the  line  voltage,  the  disks 
themselves  being  identical  for  all  .voltages. 

Fig.  I  illustrates  a  design  for  a  100,000-volt  two-circuit  line 
which  is  soon  to  be  constructed  for  transmitting  50,000  horse- 
power 165  miles.  The  spans  in  this  case  will  range  from  500 
to  1000  ft.  in  length.  Here  the  line  is  suspended  below  the 
cross-arm  on  most  of  the  towers.  The  lines  will  be  dead- 
ended  with  jumper  connection  as  shown  only  at  angles  and  on 
tangents  at  about  every  fifth  tower.  This  dead-ending  will  be 
for  the  purpose  of  stopping  any  creeping  of  conductors  on  the 
line  as  a  whole,  to  check  the  transmission  of  longitudinal  waves 
alcnc  the  conductors  due  to  wind,  and  on  curves  to  take  the 
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FIG.    I. —  100,000-VOLT  TWO-CIRCUIT  TRANSMISSION  LINE. 

side  stress  of  the  conductor  due  to  change  in  direction.  In  this 
installation  the  lines  will  not  be  triangulated,  but  at  suitable 
intervals  along  the  lines  the  conductors  will  be  transposed  so 
as  to  balance  up  effects  of  mutual,  static  and  magnetic  induction. 
Special  cross-arms  will  be  installed  at  traiisposition  towers. 

Fig.  2  illustrates  another  design  for  a  two-circuit  line  which 
it  to  be  built  for  80.000-volt  operation.  The  spans  in  this 
case  will  range  from  300  to  400  ft.  and  the  conductors  will  have 
an  approximate  triangular  relation.  The  conductors  will  be 
suspended  by  a  series  of  insulators  from  the  cross-arms  as 
in  Fig.  2  with  occasional  rigid  attachment,  for  the  reasons  given 
above. 

Fig.  3  shows  a  method  of  assembly  of  the  insulators  for 
suspension  under  a  cross-arm.  Fig.  4  illustrates  a  method  of 
assembly  where  the  spans  are  dead-eMed  at  the  cross-arm 
with  jumper  connection. 

The  advantages  of  this  construction,  which  might  be  tcnue  ! 
"series  unit  insulation,"  over  the  pin  and  petticoat  type  ar. 
summarized  as  follows: 

I.  With  the  standard  type  of  pin  insulator  now  used  th 
difliculties  of  construction  increase  very  rapidly  at  the  higher 
oltages.  The  cost  of  insulator  for  a  g^ven  margin  of  safety 
increases  for  voltages  above  bo.ooo  nearly  as  the  cube  of  the 
increase  in  voltage.  Either  large  petticoat  di.ametcrs  must  be 
used,  or  very  high  insulators  with  many  petticoats.  In  either 
case  the  manufacture  of  the  porcelain  parts  is  a  difficult  and 
expensive  matter,  and  with  the  long  pin  necessary  the  mechanic- 
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nl  stresses  from  the  line  on  insulator,  pin  and  cross-arm  are 
objectionable.  With  the  series  unit  system  proposed,  the  cost 
of  insulator  progresses  only  in  direct  proportion  to  the  increase 
of   voltasje.   the  onlv   change  being   in   the   number   of   units   in 


FIG.    2. — 80,000-VOLT  TWO-CIRCUIT  TRANSMISSION   LINE. 

>erie5.     There  is  practically  no  limit  to  the  degree  of  insulation 
obtainable. 

2.  One  of  the  most  difficult  elements  of  design  in  a  transmis- 
sion tower  where  long  pins  and  petticoat  insulators  are  used  is 
to  obtain  a  cross-arm  which  will  resist  the  torsional  stresses  due 
to  the  leverage  of  the  pin.     With  the  pin  entirely  eliminated. 
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FIG.     .V — METHOD    OF     .^SSEMnUNG    INSl'L.ATORS. 

the    Stresses    are    directly    applied    to    the    cross-arm.    which 
cheapens  the  construction  of  the  tower. 

3.  In  the  arrangements  where  the  insulating  units  are  at- 
tached on  either  side  of  the  cross-arm,  taking  the  full  tension 
in  the  line  with  juil^er  connection  between  spans,  the 
insulation  can  be  increased  indefinitely  by  adding  disks  in 
series  without  increasing  the  space  occupied  on  the  tower. 

4.  Where  each  span  is  dead-ended,  all  faces  of  the  insulating 
units  arc  exposed  to  the  cleansing  action  of  the  rain,  so  that 
dirt  cannot  accumulate  thereon.  This  arrangement  also  pre- 
vents the  dripping  water  from  forming  electrical  communication 
between  units  as  occurs  from  one  petticoat  to  another  in  the 
pin  type  of  insulator. 

5.  A  standard  insulating  unit  can  be  adopted  for  all  voltages. 
•'v  only  variation  being  in  the  number  linked   in  series.     This 

iTiplifies  the  mannfacluring  problem. 

'1    If    any    insulating,  unit    becomes    damaged    or    completely 


shattered  the  insulation  of  the  remainder  is  not  affected.  The 
damaged  unit  can  be  replaced  without  the  necessity  of  renewing 
the  whole, 

7.  If  a  tower  is  directly  struck  by  lightning  the  cross-arms 
will  be  likely  to  take  the  discharge,  since  they  are  above  the 
lines,  whereas  in  the  pin  type  of  insulator  the  line  is  usually 
the  highest  point. 

8.  In  long-span  installations  where  the  conductor  at  each 
end  of  the  span  is  tied  fast  to  an  insulator  mounted  on  a  pin. 
experience  has  shown  that  crystallization  is  apt  to  take  place 
in  the  conductor  at  the  tie,  due  to  its  rigidity  at  that  point  and 
the  vibrations  in  the  span.  This  frequently  results  in  breakage 
of  the  conductor.  The  flexible  connection  between  conductor 
and  cross-arm  afforded  by  the  series  of  insulators  should  reduce 
this  tendency  to  crystallization,  and  should  therefore  permit 
spans  of  any  length  to  be  used  without  further  precautions 
against  this  action. 

Fears  may  be  expressed   that   with   the   conductor   suspended 
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FIG.    4. — DE.\D-EXD    INSULATOR    .\RRANGEMEXT. 

under  the  cross-arm  serious  swinging  to  and  fro  might  take 
place.  From  numerous  observations  it  is  believed  that  no  such 
swinging  will  occur.  Long  aerial  spans  under  wind  pressure 
take  a  permanent  and  steady  deflection  throughout  the  span 
proportional  to  the  average  wind  velocity  along  the  span,  and 
no  indications  have  been  observed  of  long  spans  responding  to 
so-called  gusts.  The  towers  illustrated  are  designed  so  that 
the  conductor  can  safely  be  deflected  by  the  wind  about  60  deg. 
on  either  side  of  the  neutral  position. 

Insulators  of  a  great  many  forms  have  been  built  and  tested, 
but  the  one  which  gives  the  best  results  electrically  and  me- 
chanically is  the  "link-type"  developed  by  Mr.  Hewlett  and 
having  the  grooved  or  fish-tail  periphery.  Four  of  these  in 
series  are  sufficient  for  loo.ooo-volt  operation  with  a  liberal 
factor  of  safety. 

A  very  important  element  in  this  construction  is  of  courso 
the  methods  of  fastening  the  insulating  units  together  and 
attaching  them  to  the  line  and  cross-arms.  This  can  be  ac- 
complished in  many  ways  and  several  methods  have  already 
been  worked  out,  but  these  details  are  beyond  the  scope  of  this 
paper.  Further  experience  in  practical  line  construction  and 
operation  under  this  system  will  demonstrate  the  best  methods 
of  installation  and  attachment. 


The  Use  of  Special  Instruments  in  Telephone 
Service. 


.'\t  the  recent  convention  of  the  .\s.sociation  of  Railway  Tele- 
graph Superintendents  at  .\tlantic  City,  N.  J.,  Mr.  Robert  E. 
Chetwood,  Jr..  of  the  .'American  Telephone  &  Telegraph  Com- 
pany, read  an  interesting  and  instructive  paper  under  the 
.tbove-named  title. 

.Mr.  Chetwood  stated  that  he  believed  the  range  of  commer- 
cial telephony  will  be  extended  mostly  through  improvements 
in  the  line  circuits  themselves  rather  than  by  the  use  of  more 
powerful  transmitters  or  more  sensitive  receivers.  In  the 
case  of  a  circuit  several  hundred  miles  long  only  a  small 
percentage  of  the  current  placed  upon  the  circuit  by  the  trans- 
mitter reriches  the  receiver,  the  difference  representing  the 
tr.msmission  losses  in  the  line  and  in  the  apparatus  associated 
with   the  line. 

There  are  four  factors  which  determine  the  transmission 
efficiency,  or  attenuation  in  a  circuit,  namely  resistance,  induc- 
tance, nnitunl  electrostatic  capacity ;  shunt  resistance,  the  shunt 
resistance  being  the  mutual,  or  the  wire-to-wire  insulation 
resistance  of  the  circuit.  A  definite  relation  exists  between 
these  factors  which  can  be  expressed  mathematically.  The 
attenuation  can  be  increased  by  decreasing  the  resistance,  that 
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is,  increasing  tlie  size  of  the  line  wire.  Tliis  is,  liowever,  a 
most  expensive  method  of  improving  transmission.  The  second 
method  is  to  increase  the  inductance.  Improving  transmission 
in  this  way  is  known  as  loading  a  circuit  and  consists  of 
installing  in  a  circuit,  at  certain  definite  intervals,  coils  of  low 
ohniic  resistance  and  high  inductance,  the  coils  themselves  being 
known  as  loading  coils.  But  loading  has  also  its  limitations. 
In  the  first  place,  a  loaded  circuit  requires  a  much  higher  insula- 
tion resistance  than  a  non-loaded  circuit  and  also  the  circuit 
must  be  of  a  certain  minimum  length  before  the  value  of  the 
loading  becomes  apparent  in  increased  transmission.  It  is  a 
fairly  expensive  method  of  improving  line  transmission,  as  the 
coils  «ire  expensive  to  make  and  on  open  wire  circuits  must 
of  course  be  protected  from  lightning.  The  greatest  succe^-. 
in  loading  so  far  obtained  has  been  'in  connection  with  cable 
circuits,  where  the  insulation  can  easily  be  maintained  at  a 
high  figure,  and  on  open  wire  circuits  of  a  gauge  of  wire 
smaller  than  No.  8.  The  possibilities  of  improving  transmis- 
sion by  loading  are  extremely  promising;  in  fact,  much  has 
been  accomplished  already  in  loading  No.  12  wire  circuits  and 
also  in  loading  cable  circuits.  The  loading  of  open  wire 
circuits  larger  than  No.  12  has  not,  however,  been  entirely 
successful,  but  promises  to  be  so  in  the  near  future. 

A  third  method  of  bettering  transmission  is  to  decrease  the 
nuKiial  electrostatic  capacity  of  the  circuit — that  is,  make  the 
current  as  small  as  is  possible.  The  capacity  of  a  circuit  de- 
pends on  the  diameter  of  the  wires  composing  the  circuits  and 
on  the  separation  between  the  wires.  The  larger  the  diameter 
of  the  wires  the  greater  the  capacity,  and  the  greater  the  separa- 
tion between  the  wires  the  less  the  mutual  electrostatic  capacity. 
This  is  one  of  the  reasons  why  part  of  the  gain  in  transmission 
which  should  result  from  the  use  of  wires  of  low  resistance 
is  lost,  due  to  the  increase  in  capacity,  the  capacity  increasing 
as  the  line  wires  increase  in  size.  As  the  capacity  decreases 
as  the  separation  between  .the  wires  increases,  it  is  obvious  that 
transmission  can  be  improved  by  placing  the  wires  further 
apart.  This  of  course  means  a  fewer  number  of  circuits  per 
pole  line  and  consequently  means  a  large  increase  in  the  cost 
of  circuits  to  handle  a  given  volume  of  business.  Again,  the 
improvement  in  transmission  due  to  a  separation  between  the 
wires  of  a  circuit  of  24  inches  instead  of  12  inches  is  so  slight 
as  to  make  it  a  method  not  to  be  seriously  considered. 

The  fourth  and  last  method  of  improving  transmission  is  by 
increasing  the  shunt  resistance  of  a  circuit,  or,  in  other  words. 
increasing  the  insulation  resistance.  Inefficient  line  maintenance 
is  the  cause  of  poor  transmission  more  often  and  to  a  greater 
extent  than  is  realized.  Every  slight  leak  on  a  circuit  provides 
;i  shuiii  path  to  keep  the  transmitter  current  from  reaching 
the  receiver  at  the  distant  end  of  the  circuit.  If  the  points  of 
low  insulation  on  the  wires  of  a  circuit  do  not  coincide  and 
are  not  of  approximately  the  same  resistance,  then  the  circuit 
becomes  unbalanced-  and  noisy,  which,  of  course,  means  un- 
satisfactory transmission.  Of  two  circuits  composed  of  the 
same,  size  line  wires,  the  one  which  is  perfectly  quiet  will  give 
better  and  more  satisfactory  transmission,  than  the  one  that  is 
slightly  noisy  due  to  leakage  caused  by  broken  insulators, 
•trees,  etc.,  even  though  a  more  powerful  transmitter  is  used 
on  the  second  circuit  than  on  the  first. 

In  commercial  telephone  work,  he  .laid,  any  wire  that  does 
not  show  an  insulation  of  at  least  10  megohms  per  mile,  on  a 
dear  day,  is  considered  a  faulty  wire. 

In  concluding,  the  author  stated  that  he  could  conceive  of 
but  one  or  two  situations  that  will  allow  of  (he  use  of  powerful 
transmitters,  and  the  peculiar  conditions  which  theoretically 
will  allow  of  the  use  of  such  instruments  have  not  been  met 
with  in  practice.  In  each  case  where  it  at  lirst  seemed  as 
tlKMigh  the  situation  dcmande<l  more  powerful  transmitters 
th.Mi  the  standard  transmitters,  it  has  been  found  that  by  im- 
proving line  maintenance  and  operating  conditions,  by  increas- 
ing slightly  the  amount  of  current  furnished  to  standard  trans- 
mitters or  by  the  use  of  teU-phone  repeaters,  the  necessity  for 
powerful  transmission  has  been  obviated. 


New  Telephone  Patents. 

I'ORT.ABLE   APPAK.XTLS    FOR   THE   DEAF. 

The  telephone  is  continually  becoming  more  useful  as  a 
means  of  enabling  persons  to  hear  who  are  afflicted  with  certain 
kinds  of  deafness.  Of  course,  one  of  the  serious  problems  is 
the  production  of  a  portable  apparatus  of  sufficient  range  and 
sensitiveness.  Two  recent  patents  represent  attempts  at  solu- 
tions. One  describes  the  microphone  transmitter  shown  at 
the  right  in  Fig.  i.     The  carbon  granules  are  held  against  the 


FIG.     I. — HOLLAND    MICROPHONE. 

diaphragm  by  a  cup  of  metal  upon  a  pivoted  support.  The 
motion  of  the  cup  is  limited  so  that  the  granules  cannot  be 
spilled  out.  The  cup  support  carries  a  counter-balance  adjusted 
so  that  the  normal  contact  of  the  granules  is  light  and  sensitive. 
This  is  the  invention  of  N.  II.  Holland,  of  Chicago. 

The  second  patent  covers  an  adjustable  receiver  invented 
by  K.  M.  Turner,  of  New  York  Citj-,  and  assigned  to  the 
General  Acoustic  Company.  A  number  of  points  of  the  receiver 
winding  are  brought  out  to  points  of  a  switch,  so  that  at  will 
any  number  of  turns  of  the  coils  may  be  used.  The  instrument 
is  of  course  adjusted  for  the  particular  use  at  any  moment. 

SWITCHBOARD   CIRCUITS. 

H.  G.  Webster,  of  Chicago,  has  patented  two  circuit  systems 
for  common-battery  switchboards,  the  patents  being  assigned 
to  W.  J.  Kellogg.  One  is  a  three-point  jack  system  in  which 
the  control  of  the  line  signal  lies  in  a  cut-off  relay  diflferentially 
wound.  In  making  a  call  the  line  relay  current  traverses  the 
line  and  both  windings  of  the  cut-off  relay.  This  latter  is  not 
energized.  When  a  plug  is  inserted  in  a  jack,  however,  the 
balance  is  destroyed,  as  current  is  led  from  one  of  its  contact.' 
through  the  jack  to  a  point  of  the  cut-off  relay  connected  be- 
tween the  windings.  A  further  feature  is  that  a  two-part  plug 
•nid  cord  serve  to  make  proper  connection  with  the  three-point 
jack. 

The  second  patent  describes  a  two-wire  scheme  designed  to 
avoid  annoying  clicks.  The  circuit  is  so  arranged  that  the 
connection  between  the  line  and  battery  is  never  severed.  A 
shunt  is  arranged  across  the  cut-off  contacts  so  as  not  to 
interfere  with  the  operation  and  yet  to  maintain  a  battery 
circuit. 

MULTIPLEX    SYSTEM. 

The  use  of  superimposed  alternating  currents  has  long  been 
suggested  as  a  means  to  multiplex  telephony.  The  system  de- 
pends upon  the  use  of  frequencies  above  the  range  of  the 
human  ear,  and  the  superimposing  upon  these  of  transmitter 
currents.  Maurice  Leblanc,  of  Paris,  France,  one  of  the  joint 
inventors  of  earlier  patents  for  such  a  system,  has  obtained  a 
recent  patent.  In  the  system  now  described,  there  arc  pro- 
vided two  main  line  wires.  ,For  each  simultaneous  transmission 
there  must  be  a  pair  of  branches,  one  at  each  end,  and  a 
generator  branch  near  the  middle.  All  of  these  branches 
are  tuned  to  resonate  at  the  frequency  of  the  generator  of  the 
middle  branch.  The  end  branches  contain  receivers,  trans- 
mitters and  coils.  The  transmitter  superimposes  its  current 
upon  the  alternating  current.  This  alternating  current  is  ex- 
cluded from  all  branches  except  those  tuned  to  receive  it,  and 
thus  the  transmission  occurs  to  the  desired  distant  branch  only. 
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THERMAL    LIXE    RELAY. 

Relays  for  controlling  the  auxiliary  circuits  of  common- 
battery  switchboard  circuits  have  almost  always  been  patterned 
in  some  degree  after  the  telegraph  relay.  The  early  relays  were 
almost  copies  of  the  telegraph  relay,  while  later  relays  have 
progressed  far  from  the  prototj'pe.  An  entirely  different  sort 
of  relay  is  used  by  Messrs.  F.  B.  Cook  and  J.  G.  Nolen,  of 
Chicago,  in  their  telephone  exchange  system  recently  patented. 
Their    relay    is   shown    in    Fig.    2.      The    line    current,    passing 


FIG.    2. — COOK    AND    XOLEX    THEK.MAL    RELAY. 

through  the  two  practically  non-inductive  windings,  produces 
sufficient  heat  to  expand  the  gas  in  the  chamber.  This  by  its 
unbalanced  pressure  displaces  the  conducting  liquid  sufficiently 
lo  close  or  open,  according  to  arrangement,  the  auxiliary 
circuits. 

JACK    STRIP. 

When  the  metal  plate  jack  strip  superseded  the  all-rubber 
strip,  the  metal,  as  was  natural,  took  on  as  near  as  practical 
the  general  form  of  the  rubber.  This  probably  accounts  for 
the  solid  metal  lugs  usually  riveted  upon  the  ends  of  the 
metal  plate.  H.  P.  Hibbard,  of  Chicago,  has  departed  from 
this  arrangement,  and  forms  up  his  lugs  out  of  the  ends  of  the 
plate.  .\  long  tongue  is  left  upon  the  stamping,  which,  after 
being  bent  first  at  right  angles  to  the  plate,  by  say  a  left-hand 
bend,  is  then  formed  irrto  a  hollow  tube  by  a  series  of  three 
right-hand  right-angle  bends  equally  spaced  along  the  length 
of  the  tongue.  The  result  is  a  square  section  hollow  lug 
integral  with  and  meeting  the  foundation  plate  at  one  of  its 
edges,  and  extending  beyond  the  main  body  of  the  base  plate. 
Mr.  Hibbard's  patent  is  assigned  to  the  Western  Electric 
Company. 

SENDER    FOR    AITOMATICS. 

Another  patent  assigned  to  this  company  covers  a  sender 
switch  for  automatic  switchboards,  with  which,  after  a  call  is 
once  set  and  started,  it  is  impossible  to  mix  up  the  selection 
by  tampering  with  the  lever.  The  lever  is  secured  to  its  shaft 
through  a  ratchet  which  is  so  arranged  as  to  release  the  instant 
the  mechanism  starts  backward  in  the  process  of  sending  in  a 
call,  and  it  cannot  be  recaught  until  all  parts  reach  zero  posi- 
tion. When  It  is  desired  to  set  a  call,  the  lever  is  swung  to 
the  desired  number.  The  lever  is  at  this  time  locked,  and 
-•nrries  with  it  its  shaft.  The  first  movement  forward  breaks 
nc  connection  in  the  sending  circuit  and  makes  a  second.  The 
r<t  is  controlled  by  a  cam  moving  with  the  lever,  and  the 
'  cond  by  a  lug  moving  with  the  escape  wheel  and  carried  for- 
■^  ard  with  the  shaft.  A»  soon  as  the  lever  is  released,  the  cam 
•ind  shaft  return  to  normal  and  close  the  break  in  the  circuit. 
The  ratchet  then  begins  to  step  back  home,  where  it  stops,  due 
tn  the  operating  circuit  of  its  magnet  being  broken  by  the  lug. 

WALL    SET. 

Mr.  W.  Kaisling.  of  Chicago,  has  obtained  a  patent  for  a 
wall  set,  this  being  assigned  to  the  Stromberg-Carlson  Com- 
pany. All  parts  save  the  bell  arc  niounte<l  upon  the  back-board 
and  the  -.hclf  and  box  swing  down  to  uncover  thcni.  Part  of 
the  box  side  is  secured  to  the  back-board,  this  being  cut  away 
from  the  box  through  the  line  of  the  switch  honk.  When  the 
t>ox  swings  out.  this   piece  of  course  is  left  behind,  the  hook 


switch  not  being  disturbed.  Another  feature  is  a  long  bolt  for 
securing  the  box  in  the  closed  position.  This  screw  passes 
through  the  box  front  and  through  guides  within  the  box,  in 
a  manner  such  that  it  always  registers  automatically  with  its 
nut  set  in  the  back-board. 

WIRELESS    APP.\R.\TUS. 

The  requirements  of  wireless  telephony  are  so  much  more 
exacting  than  for  wireless  telegraphy  that  at  first  view  the 
proposition  looks  hopeless.  However,  apparently  a  step  has 
been  made  in  the  right  direction  by  F.  J.  McCarty  in  his  ap- 
paratus shown  in  Fig.  3.  At  the  left  of  the  sound  channel  is  a 
telephone  transmitter,  while  at  the  right  is  the  primary  side 
vibrator  of  the  induction  coil.  This  vibrator  consists  of  a  sen- 
sitive diaphragm  arranged  to  vibrate  under  influences  of  the 
voice,  to  make  and  break  the  primary  circuit.  It  will  be  seen 
that  the  frequency  of  the  sparks  will  correspond  to  that  of  the 
voice  currents  sent  out  from  the  transmitter  and  superimposed 
upon  the  spark  coil  currents  by  a  tertiary  winding.     This  ter- 
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tiary  is  wound  in  a  layer  between  the  primary  and  secondary 
and  has  a  blanketing  effect  increasing  as  its  resistance  lowers. 
It  is  the  inventor's  idea  that  the  transmitter  effect  is  introducec? 
in  this  manner. 

RING-OFF     SYSTEJI. 

With  grounded  lines  and  a  bridged  clearing-out  drop  there 
is  found,  at  times,  difficulty  in  operating  the  drop.  To  overcome 
the  difficulty  L.  B.  Nieman.  of  Staplehurst,  Neb.,  has  proposed 
an  auxiliary  low-resistance  drop  bridged  oflf  to  ground.  Each 
station  has  a  key  to  ground  one  terminal  of  its  generator  when 
desired,  so  that  the  drop  may  be  thrown. 


Letter  to  the  Editors. 


Wireless  Transmission  of  Energy. 

To  the  Editors  of  Electrical  World: 

Sirs: — The  writer  has  read  with  a  good  deal  of  interest  the 
reprint  in  your  issue  of  June  29,  1907,  of  Mr.  Nikola  Tcsla's 
recent  letter  to  the  New  York  Times. 

In  this  letter  it  is  to  be  observed  that  Mr.  Tesla  is  still  harp- 
ing on  his  system  for  the  "wireless  transmission  of  energy" 
and  proclaiming  it  as  a  discovery  deserving  to  rank  with  that 
of  Copernicus.  It  occurs  lo  the  writer,  however,  that  we  have 
been  hearing  about  this  .system  (mostly  from  Mr.  Tesla  him- 
self) for  a  number  of  years,  but  apparently  the  "system"  has 
never  progressed  beyond  the  (>apcr  stage. 

.\i  the  exposition  in  St.  Louis  in  1904.  a  very  substantial 
purse  was  offered  to  anyone  who  would  succeed  in  transmitting 
even  one-tenth   of  a  horse-power  a   few  hundred   feet   without 
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wires,  but  there  were  no  successful  contestants.  May  I  enquire 
why  Mr.  Tcsla  did  not  wade  in  boldly  and  carry  oflt  the  prize? 
And  if  he  will  enlighten  us  as  to  how  many  air  ships  he  has  in 
operation,  deriving  iheir  power  from  water-falls,  it  will  be 
greatly  appreciated. 


No  one  appreciates  Mr.  Tesla's  achievements  in  the  electrical 
field  more  than  the  writer,  but  it  certainly  seems  that  it  is 
incumbent  upon  the  inventor  to  show  why  his  "system"  of 
wireless  transmission  has  failed  to  materialize,  practically. 

\V.\SIIINCT0N,    D.    C  J.    H.\KS0N    BoYDE.V 


Dynamos,  Motors  and  Transformers. 

Alhiy  Steel  Sheets  for  Transjormcrs—K.  PoiiL.— An  article 
on  the  use  of  special  alloy-steel  sheets  for  transformer  con- 
struction. The  characteristic  features  of  this  alloy — which  is 
composed,  according  to  Kapp,  of  96.2  per  cent  iron,  3.4  silicon, 
0.32  manganese,  O.03  carbon,  0.04  sulphur  and  o.oi  phosphorus, 
so  that  it  is  a  silicon  steel  very  low  in  carbon,  sulphur  and 
phosphorus — are  an  extraordinarily  high  resistivity  (so  thai 
the  eddy  current  losses  are  reduced)  and  a  low  coefficient  of 
hysteresis.  The  total  losses  at  50  periods  are  about  half  the 
losses  in  ordinary  dynamo-iron  sheets  at  the  same  saturation. 
The  permeability  is  considerably  increased  up  to  saturation  of 
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FIG.     I. — HYSTERESIS    AND    EDDV    CURRENT    LOSSES. 

about  10,000,  but  then  decreases  rapidly.  The  only  disadvantage 
of  these  alloy-steel  sheets  is  their  high  price,  which  is  two  and 
a  half  times  that  of  ordinary  dynamo-iron  sheets.  The  author 
shows  in  detail  that,  nevertheless,  this  alloy  may  find  useful 
application  in  the  construction  of  transformers.  The  author 
predetermines  the  design  of  a  50-kw,  single-phase  transformer 
for  a  frequency  of  50.  First  for  ordinary  transformer  iron 
sheets  and  second  for  special  alloy-steel  sheets.  The  charac- 
teristic curves  are  given  in  Figs.  I  and  2.  Fig.  i  gives  the 
total  loss  for  one  kg.,  that  is,  the  sum  of  hysteresis  and  eddy 
current  losses  in  watts  per  kg.,  while  Fig.  2  gives  the  magnetiza- 
tion curve  and  permeability  curve.     Curve   /,i   in   Fig.   I   refers 
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FIG.    2. — MAGNETIZATION    ANB    PER.MEABILITY    CURVES. 

to  a  thickness  of  the  sheet  of  0.5  mm  and  a  frequency  of  Th 
periods,  curve  /d  to  a  thickness  of  0.5  mm  and  50  periods,  curve 
Ha  I"  a  thickness  of  0.3s  mm  and  75  periods,  curve  IH  to  a 
thickness  of  0.35  mm  and  50  periods.  The  author  shows  that  by 
the  use  of  these  special  alloy-steel  sheets  for  transformers  it  is 
possible  not  only  to  increase  the  efficiency,  but  in  spite  of  the 
high  lirst  cost  the  total  cost  of  material  and  the  weight  of  the 
transformer  may  be  reduced  if  -the  special  properties  of  the  alloy 
are  properly  taken  into  account  in  the  design.  The  chief  change 
in  the  design  is  the  reduction  of  the  ratio  of  iron  weight  to  cop- 


per weight  from  about  3  to  about  2  and  of  a  considerable  in- 
crease of  the  thickness  of  the  sheets  of  the  flux  density  whereby 
the  dimensions  and  the  weights  are  essentially  reduced.  The 
use  of  alloy  sheets  is  especially  profitable  for  small  transform- 
ers operating  below  the  temperature  limit,  but  the  profit  disap- 
pears for  large  and  magnetically  highly-saturated  types.  There 
is  no  profit  either  in  the  case  of  revolving  dynamo-electric  ma- 
chinery.    In  order  to  make  the  alloy  sheets  applicable  to  the 


FIG.     3. — DIAGRAM     OF     SIXC.LE-I'H  ASE     MOTOR    CONNECTIONS. 

latter  the  cost  of  the  alloy  sheets  should  be  further  reduced. — 
Elek.  Zcit.,  June  13. 

Compensated  Single-Phase  Motor. — T.  Lehm.\nn. — Some 
notes  on  tests  of  a  compensated. single-phase  motor  without  ex- 
citing brushes.  The  machine  was  a  75-hp,  50  cycle  (or  60-hp, 
25-cycle)  traction  motor.  As  shown  in  Fig.  3,  the  rotor  has  a 
bar  winding  with  one  turn  per  commutator  section,  while  the 
stator  winding,  also  of  bars  lying  in  half-closed  slots,  is  di- 
vided into  four  branches  At,  Az,  Si  and  Bz.  Of  these,  Ai  and  Az 
occupy  eight  slots  per  pole,  while  5i  and  B,  occupy  two  slots 
per  pole,  and  are  arranged  side  by  side  at  equal  angles  on  either 
side  of  the  normal  to  the  brush  axis.  The  compensating  cir- 
cuit is  shown  as  including  Bz  and  Az,  but  might  equally  well 
have  been  connected,  as  shown  by  the  dotted  line,  so  as  to 
include  Ar,  Az  and  Bz.  The  turns  in  Bi  and  Bz  have  to  be 
chosen  so  as  to  give  the  necessary  displacement  of  the  com- 
pensating and  exciting  circuits  relatively  to  the  brush  axis.  In 
the  present  motor  A\  was  made  equal  to  Az  and  bx  to  B-.  L 
is  an  adjustable  inductance.  The  tests  were  carried  out  at  the 
lower  frequency  of  25,  so  as  to  reduce  the  compensating  action 
of  the  short-circuit  currents  under  the  brushes  to  a  minimum. 
The  influence  of  the  ohmic  losses  is  also  greater  at  the  lower 
frequency,  so  that,  as  regards  both  compensation  and  efficiency, 
the  conditions  arc  more  severe  at  25  cycles  than  at  50  cycles. 
The  results  of  the  tests  are  given  in  diagrams  and  it  is  shown 
that  the  automatic  compensation  was  complete  between  300 
and  400  r.  p.  m. ;  i.  e.,  without  in  any  way  adjusting  the  in- 
ductance L,  the  power  factor  remained  unity  between  these 
speeds.  The  motor,  in  fact,  shows  complete  compensation  at 
speeds  well  below  synchronism,  a  result  which  is  not  attainable 
with  the  ordinary  compensated  repulsion  motor  having  series 
exciting  brushes  as  well  as  short-circuited  brushes.  Wth  a 
constant  supply  current  erf  50  amperes,  the  power  factor  is  unity 
between  280  and  400  revolutions,  while  with  100  amperes  the 
zone  of  complete  compensation  is  more  limited  and  does  not 
continue  above  330  r.  p.  m.  This  is  owHng  to  the  fact  that,  with 
the  higher  current,  voltages  of  450-500  volts  are  required  tor 
330  to  400  revolutions,  and  this  involves  saturating  the  iron  and 
the   consequent   increase   in   leakage.     To  overcome   this   diffi- 
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culty,  it  would,  liowever,  only  Le  necessary  to  reduce  the  in- 
ductance L,  and  so  increase  the  compensating  current  /-  at  the 
higher  speeds.  With  a  view  to  deciding  how  variations  in  the 
amount  of  the  compensating  current  affect  the  power  factor 
and  the  efficiency,  a  second  similar  motor  was  arranged  as 
shown  diagrammatically  in  Fig.  4.  This  arrangement  possesses 
some  advantages  over  Fig.  3  in  that  the  whole  stater  winding 
is  permanently  connected  to  the  supply  circuit  whether  com- 
pensation is  taking  place  or  not.  There  were  ten  slots  per 
pole  of  which  4x2  were  occupied  by  .4i  and  A2  arid  by  B. 
The  axis  of  Ai  and  Az  were  separated  by  four  slots,  so  that 
there  were  two  slots  on  either  side  of  the  brush  axis.  The 
short  circuit  and  open-circuit  characteristics  of  this  motor  were 


two  filaments  respectively.  The  lamp  can  be  twisted  so  that  a 
connection  is  made  to  both  the  filaments  at  once,  or  the  fila- 
ments  can   be   used    separately,    thus   giving   a  choice   of   three 
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FIG.    4. — DI.\GR.\M    OF    ,\RR.\NGEMENT. 

practically  as  in  the  other  case.  The  maximum  efficiency  oc- 
urs  at  a  little  below  synchronous  speed  and  it  falls  to  75  per 
cint  at  half  synchronism.  Large  air-gaps  are  quite  permissible 
in  these  motors  without  detriment  to  their  electrical  qualities. — 
Lond.  Elec.  Rei:.  June  14. 

Commulation. — A.  Lienard. — The  commutation  of  a  direct- 
current  dynamo  is  satisfactory  only  if  the  condition  is  fulfilled 
that  R  T  is  larger  than  L,  where  T  is  the  duration  of  commuta- 
tion. L  the  self-induction  of  the  short-circuited  coil  and  R  the 
contact  resistance  of  the  commutator  segment  with  the  brusli 
in  the  position  wliere  the  contact  is  the  most  extended  one. 
To  establish  the  above  relation  it  is  generally  supposed  that  a 
brush  has  just  the  size  of  the  collector  segment  and  that  con- 
sequently there  is  always  one  coil  in  the  stage  of  commutation 
under  each  brush.  The  present  author  discusses  the  more  gen- 
eral case  where  a  brush  covers  several  segments  and  gives  the 
mathematical  theory  of  this  case. — L'Eclairage  Elec,  June   15. 

Separation  of  Iron  Losses. — T.  F.  W.\ll, — In  a  former  arti- 
cle the  author  had  shown  how  to  separate  the  iron  losses  in 
non-synchronous  machines  by  the  use  of  retardation  curves. 
He  now  shows  how  to  separate  the  losses  without  such  curves 
and  gives  the  results  of  experiments  on  a  5-hp  motor.  A 
method  is  then  given  whereby  the  momentum  of  inertia  of  the 
rotating  parts  may  be  found  by  means  of  the  circle  diagram. 
From  this  and  a  retardation  curve,  the  friction  loss  is  found 
for  the  same  motor  as  was  used  in  the  first  part,  and  a  com- 
ririson  of  results  is  made. — Lond.  Elec  June  21. 

Determination  of  Losses  in  Motors. — C.  F.  Smith. — A  paper 
read  before  the  Manchester  Section  of  the  (British)  Institu- 
tion of  Electrical  Engineers  summing  up  the  various  methods 
for  the  experimental  determination  of  the  losses  in  both  direct- 
current  and  alternating-current  motors. — Lond.  Elec.  Rer.. 
June  I  J. 

Lamps  and  Lighting. 

Ttcii-I'itament  Lantfy. — An  illnstralcd  description  of  an  in- 
candescent lamp  made  by  a  British  company.  .'\s  shown  in 
Fig.  5,  it  contains  two  filaments  of  high  and  low  candle-power 
respectively,  which  can  be  used  separately,  or  the  two  in  paral- 
lel ;  therefore  the  lamp  will  give  three  distinct  candle-powers, 
and  the  current  used  is  approximately  in  proportion  to  the  light 
given.  A  5/16-cp  lamp  will  give  5,  16,  or  21  candle-power  at 
will,  by  simple  rotation  of  the  lamp,  .^ny  coiubination  of 
candle-power  can  be  made  above  z'/i  candle-power.  The  lamp 
is  made  to  fit  any  standard  lamp-holder.  There  are  three 
contacts  at  the  top  of  the  lamp,  one  being  common  to  the  two 
filament';,   while   the   other   two   are   connected   to   each   of   the 
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candle-powers.  This  will  at  times  be  found  of  advantage,  and 
will  tend  to  economy  in  current  consumption. — Lond.  Elec. 
June  14. 

Arc  Lamps  for  Photographic  IVork. — An  illustrated  note  on 
.irc  lamps  made  by  a  British  company  for  photographic,  copy- 
ing and  process  work.  In  one  type  enclosed  arcs  are  used,  the 
lamps  being  of  the  non-focusing  type,  and  an  extra  long  arc  is 
used  as  its  light  has  a  higher  actinic  value.  With  open-type 
arc  lamps  a  parabolic  reflector  is  employed  so  as  to  concentrate 
the  light  to  a  small  surface. — Lond.  Elec.  Eng'ing,  June  13. 

Quartz  Amalgam  Lamp. — L.  Arons. — An  article  on  improve- 
ments of  his  amalgam  lamp  wherebij  he  has  succeeded  in  obtain- 
ing a  very  rich  line  spectrum.  He  admits  that  the  old  cadmium- 
amalgam  lamp  has  great  disadvantages  in  comparison  with  the 
mercury  lamp.  Even  when  artificially  cooled,  the  glass  cracks 
after  a  short  use.  Since,  however,  Heraeus  has  succeeded  in 
constructing  vacuum  tubes  of  quartz,  we  have  at  our  disposal 
a  material  quite  capable  of  withstanding  the  heat  necessary  for 
maintaining  the  mercury  or  amalgam  arc  in  full  strength.  The 
best  amalgam  to  use  is  one  of  lead  and  bismuth,  corresponding 
to  the  formula  HgsPbBi.  On  gradually  increasing  the  current, 
the  lines  of  mercury  appear  first  and  then  those  of  lead  and 
bismuth,  but  these  frequently  alternate  and  fluctuate.  Kiich 
has  proposed  to  add  zinc  and  cadmium  in  order  to  increase  the 
ultra-violet  spectrum.  In  this  manner  a  very  rich  spectrum  is 
obtained,  in  which  the  ultra-violet  portion  may  contain  as 
many  as  18  mercury  lines,  as  well  as  8  due  to  lead,  8  to  bis- 
muth. 5  to  cadmium,  and  3  to  zinc.  The  lamp  will  burn  for 
hours  at  a  stretch.  Whether  it  can  be  turned  to  industrial  use 
i;;  not  certain  as  yet.  but  quartz  lamps  containing  pure  mer- 
cury are  already  being  manufactured  for  public  lighting. — Ann. 
der  Physik,  No.  6;  Lond.  Elec.  Eng'ing.  June  20. 

Mercury  Arc — J.  PoIak. — The  first  part  of  an  illustrated 
article  on  the  mercury  arc  lamp  and  its  technical  applications.  The 
author  first  discusses  the  physics  of  the  mercury  arc.  dealing 
with  the  distribution  of  the  energy  in  the  arc,  and  the  mechan- 
ism of  electric  conduction  through  the  coluiun.  The  two  char- 
acteristic features  of  the  mercury  arc  are,  according  to  the 
author,  ionization  due  to  high  temperature,  especially  at  the 
cathode;  and  transmission  of  electricity,  especially  by  means  of 
"molions."  The  latter  are  neutral  mercury  molecules  com- 
bined with  an  electron.  The  author  then  discusses  in  detail  the 
drop  of  potential  at  different  points  of  the  column  of  the  lamp. 
The  paper  is  to  be  continued. — Etek.  Zeit..  June  13. 

-Enclosed  .-Ire  Lamps. — W.  Weddin'c. — A  translation  in  ab- 
stract of  his  recent  Gcnnan  paper  on  the  development  and  pres- 
ent status  of  enclosed  arc  lamps. — Lond.  Elec,  June  21. 

Searchlights. — J.  I.  Hall. — A  second  article  illustrated  by 
diagrams  on  improvements  in  the  design  of  projectors. — Lond. 
Elec  Rei:.  June  14. 

Theatre  Lighting — An  illustrated  description  of  the  electric 
lighting  plant  of  the  Palace  Theatre  in  London. — Lond.  Elec 
Eng'ing.  June   13. 

Fuse  Pillars. — An   illustrated   description   of  the  construction 
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of  coml)inc(l  fuse  pillars  and  arc  lamp  posts  at  Bradford. — Loud. 
Elcc.  Enii'iiig,  June  20. 

Power. 
Electromagnetic  Variable  Speed  Gear. — A.  P.  Zani. — A  de- 
scription of  an  electromagnetic  device  for  varying  the  speed  of 
a  power  shaft  driven  by  a  constant-speed  prime  mover.  The 
arrangement  will  be  understood  from  Fig.  6.  The  armature  a 
is   similar   to   the   armature  of  an  ordinary   direct-current  ma- 
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l-u;.    6. — ELECTROMAGNETIC    VAKIAIiLE    .SPEED    GEAR. 

chine,  and  is  mounted  on  the  shaft  of  the  prime  mover.  In 
electromagnetic  relation  to  this  armature  is  placed  a  field  mag- 
net, b,  of  any  desired  number  of  poles,  this  held  magnet  being 
fixed  to  tlic  driving  power|Shaft,  c.  and  rotating  with  it.  The 
power  shaft  also  carries  a  second  armature,  d,  which  is  fast- 
ened to  it  in  any  suitable  manner,  and  rotates  in  electromagnetic 
relation  to  a  second  field  magnet,  c,  which  is  not  rotatablc. 
The  rotating  field  magnet,  b,  is  provided  with  slip-rings,  /'.  f, 
by  which  the  exciting  current  is  introduced,  and  the  brushes, 
g.  g,  carried  by  the  rotating  magnet  b  and  bearing  on  the  com- 
mutator of  the  first-mentioned  armature  a,  are  also  connected 
through  slip-rings  /i,  h.  to  the  brushes,  /,  i,  of  the  second  arma- 
ture (/.  In  order  to  vary  the  speed  at  which  the  power  shaft  is 
driven  in  this  arrangement,  it  is  only  necessary  to  vary  the 
excitation  of  the  fields  b  and  c.  .Xccording  to  one  method 
shown  in  the  lefthaiul  lower  diagram  of  Fig.  6  the  fields  b  and  c 
are  excited  by  means  of  a  battery,  in.  having  a  number  of  cells 
in  series,  and  positive  and  negative  plates  being  connected  to 
an  arc  of  separate  terminals  i,  2,  3,  4,  5  and  6,  adapted  to  make 
contact  in  turn  with  a  key,  n.  connected  between  a  pair  of 
terminals  one  from  each  of  the  field  magnets,  b  and  c;  the 
other  terminals  of  the  two  field  magnets  are  connected  to  posi- 
tive and  negative  plates,  o.  />,  at  the  two  ends  of  the  battery.  It 
will  be  seen  that  by  this  arrangement  by  moving  the  key,  n. 
over  the  arc  of  terminals  the  excitation  of  the  field  magnets 
may  be  varied  simultaneously,  the  excitation  of  one  of  the 
field  magnets  being  increased  while  that  of  the  other  is  de- 
creased and  vice  versa.  In  the  arrangement  shown  in  the  right- 
hand  lower  diagram  of  Fig.  6  the  energy  for  excitation  of  the 
fields  is  taken  from  mains,  r,  s.  and  in  this  case  connected 
switches  xv,.  u\,  are  used.  These  switches  are  adapted  to  pass 
over  arcs  of  contacts,  v,  ii,  respectively,  and  the  two  fields  are 
connected  to  these  switches  and  to  the  mains,  r.  s.  This  ar- 
rangement, therefore,  serves  to  control  'the  excitation  in  the  two 
fields  simultaneously  by  means  of  a  pair  of  connected  rheostats 
formed  by  the  switches,  ^w^.  uh.  with  their  arcs  of  contacts,  r,  ij. 
and  their  resistances.  In  order  to  start  the  power  shaft,  the 
field  of  the  field  magnet  6,  should  be  very  weak,  as  the  e.  ni.  f. 
generated  at  the  brushes  of  the  armature,  a,  should  be  small, 
and  only  sufiieient  to  circulate  the  necessary  .current  in  the 
armature,  rf,  as  there  is  no  counter  0.  m.  f.  at  starting.  The 
lonpie  exerted  between  the  first  magnet  />.  and  the  armature.  <i. 
.incl  which  is  directly  transmitted  to  the  power  .shaft,  c.  is  thus 
\ery  small.  In  order  to  increase  the  total  effective  torque  on 
I  he  power  shaft  by  starting,  therefore,  it  is  convenient  to  in- 
sert resistances,  and  this  is  done  by  means  of  the  variable  re- 


sistances, h.  in  series  with  the  armature,  d.  It  is  thus  possi- 
ble to  obtain  a  higher  voltage  between  the  brushes,  g,  g,  of  the 
first  armature  without  exceeding  a  safe  value  of  current  A 
useful  torque  is  thus  obtained  between  the  armature,  a,  and 
field  magnet  b,  on  account  of  the  increased  strength  of  the 
field.  The  resistances,  k,  will  be  cut  out  when  the  speed  comes 
up. — Lond.  Elec.  Eng'itig.,  June  13. 

Traction. 

Electric  Traction  in  Great  Britain. — The  annual  list  of  British 
electric  tramways  giving  statistical  data  on  the  equipment,  etc., 
of  179  tramway  systems  of  the  United  Kingdom.  A  second 
table  gives  statistical  data  on  16  electric  railways  and  the  third 
table  gives  data  on  21  electric  power  companies. — Supplement 
to  Lond.  Elcc.  Rev.,  June  21. 

London  Underground  Railway. — .\n  illustrated  description  of 
the  Charing  Cross,  Euston  &  Hampstead  Railway,  which  is  the 
last  link  in  the  system  of  underground  railways,  forming  the 
scheme  originated  by  the  late  C.  T.  Yerkes.  The  equipment  of 
the  line  is  of  the  same  general  character  as  that  of  the  previous 
tube  railways.  The  third-rail  system  is  used.  The  power  is 
supplied  by  ii,ooo-volt,  33-period,  three-phase  currents  and  is 
changed  to  direct  current  in  four  rotary  converter  sub-stations. 
— Lond.  Elec.  Eng'ing,  June  20. 

Automobiles. — A.  A.  C.  Swixtox. — \  paper  read  at  the  Engi- 
neering Conference  of  the  (British)  Institution  of  Civil  Engi- 
neers in  which  the  author  reviews  various  systems  of  electrical 
transmission  gear  on  motor  vehicles. — Lond.  Ending,  June  21. 

Installations,  Systems  and  Appliances. 

Static  Balancers. — C.  C.  Garrard. — The  first  part  of  an  arti- 
cle on  the  use  of  static  balancers  on  three-wire  direct-current 
systems  in  order  to  balance  the  voltage  between  the  outers  and 
the  neutrals.  The  static  balancer  really  consists  of  a  choke  coil, 
the  terminals  of  which  are  connected  to  two  or  more  brushes 
bearing  on  slip  rings  connected  to  equally-spaced  points  round 
the  armature  of  the  dynamo.  Between  the  slip  rings,  of  course, 
an  alternating  e.  m.  f.  is  generated,  but  the  strong  choking 
action  of  the  balancer  prevents  any  large  flow  .■>f  alternating 
current  out  from  the  slip-rings.  .\t  a  point  midway  between 
the  terminals  of  the  balancer  the  connection  to  the  midwirc  of 
the  direct-current  network  is  made.  A  diagram  illustrating 
the  system  is  given  in   Fig.  7.     D  is  the  dynamo,  shown  dia- 


FIG.    7. — diagram    of   static  BALANCER    SYSTEM. 

grammatically  as  a  two-pole  one.  In  addition  to  the  commuta- 
tor, the  armature  is  provided  with  slip-rings.  The  balancer  is 
shown  as  of  three-phase  construction,  having  three  legs  con- 
nected in  star.  The  author  then  discusses  the  regulation  .of 
voltage  of  tlie  dynamo  with  the  static  balancer  and  begins  to 
discuss  the  design  of  such  balancers. — Lond.  Elcc.  Rex:.  June  14. 
Up-Kcep  Charges  of  Generators. — H.  H.  J.  Birstall  and 
J.  S.  HiGHFiELD. — .\  paper  read  at  the  Engineering  Conference 
of  the  (British)  Institution  of  Civil  Engineers  on  the  up-keep 
charges  of  large  electric  generating  sets.  The  charges  for  the 
electric  generators,  steam  engines  and  gas  engine*;  are  separately 
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considered.  The  cost  of  mainlenance  is  divided  under  two 
heads.  The  first  section  comprises  charges  which  may  vary 
with  the  capacity  of  the  plant :  a  capital  charges,  including  re- 
pair shops,  tools,  b  wages  and  supervision,  c  painting  and  clean- 
ing of  engines,  d  insurance.  The  second  class  are  the  charges 
which  may  vary  with  the  hours  run  or  units  generated  and  are 
materials  and  wages  for  renewal  of  parts  (piston  rings,  packing, 
dynamo  brushes,  etc.). — Lond.  Eng'.iig,  June  21. 
Wires,  Wiring  and  Conduits. 
Corrosion  of  Lcad^overcd  Cables. — F.  Fernie. — Au- article 
in  which  the  author  discusses  various  causes  of  the  corrosion 
and  pitting  of  the  lead  sheathing  of  underground  cables.  The 
corrosion  may  be  caused  by  purely  chemical  means.  Thus  soft 
water  in  the  presence  of  air  has  a  corrosive  action  on  lead. 
The  corrosion  may  also  be  due  to  electrolytic  action.  Some 
notes  are  given  on  the  chemistry  and  electrochemistry  of  the 
subject. — Lond.   Elcc.   Eiig'irig,  June  20. 

Electrophysics  and  Magnetism. 

Alfliii  Rays  ami  llic  I'criodic  System  of  Elements. — .A.  van 
DEK  Broek. — According  to  Rutherford's  latest  determination  the 
ratio  of  the  electric  charge  to  the  mass  of  alpha  particles  is  just 
about  half  that  fi  r  the  hydrogen  atom.  This  fact  may  be  inter- 
preted by  various  hypotheses.  It  may  mean  that  the  positive 
elementary  charge  is  attached  to  two  hydrogen  atoms,  or  that 
two  of  them  are  attached  to  one  helium  atom  or  that  one  of 
them  is  attached  to  half  a  helium  atom,  if  this  is  possible. 
The  present  author  gives  a  new  and  rather  daring  interpretation 
as  follows :  The  alpha  particles  are  atoms  of  an  elementary 
substance,  not  isolated  as  yet,  from  which  all  other  elements, 
except  hydrogen,  are  made  up.  He  calls  it  '"alphon,"  and  sup- 
poses that  each  atom  of  alphon  is  endowed  with  an  elementary 
positive  charge,  and  goes  to  constitute  alpha-rays  and  canal 
rays.  "Alphadas"  are  molecular  weights  which  are  multiples 
of  two.  He  recasts  the  periodic  system,  making  it  consist  of 
15  horizontal  rows  instead  of  11,  and  assigns  to  each  element 
its  nearest  "alphad"  weight.  The  greatest  discrepancies  are  in 
silver  118  (really  108).  and  vanadium  46  (really  51.2).  But 
taken  over  the  whole  series  the  discrepancies  disappear.  The 
sum  of  all  the  alphads  is  7728,  and  the  sum  of  all  observed 
weights  7723.65,  a  difference  of  less  than  one-tenth  per  cent. — 
Ami.  der  Physik..  Xo.  6;  Lond.  Elee.  Eiig'ing.  June  20. 

Electrochemistry  and  Batteries. 

Gas  Cell  and  Carbon  Cell. — A.  Berthier. — The  first  part  of 
an  article  in  which  the  author  emphasizes  the  importance  of 
further  studying  the  gas  cell  and  the  carbon  cell,  and  gives  a  re- 
view of  the  whole  subject.  In  the  present  installment  the 
author  deals  with  gas  cells. — L'Eclairagc  Elee..  June  22. 
Units,    Measurements   and    Instruments. 

Loading  Stationary  Induction  .If'f'aratiis  for  Heat  Tests. — 
G.  C.  Sii.\.\i). — In  determining  the  heating  of  transformers  and 
regulators  in  almost  all  cases  some  modifications  of  the  "load- 
ing-back" methods,  as  employed  in  the  testing  of  motors  and 
generators,  may  be  used  with  the  result  that  the  apparatus  is 
run  under  very  nearly  operating  conditions  and  the  power  sup- 
plied is  only  equal  to  that  of  the  losses  of  the  apparatus  to  be 
tested  plus  the  losses  taking  place  in  a  few  small  auxiliary 
transformers.  The  simplest  loading-back  method  of  testing  two 
transformers  of  the  same  voltage  and  reading  is  indicated  in 
Fig.  8.  The  arrangement  is  self-explanatory.  The  generator  G 
supplies  the  core  losses  of  the  transformers.  The  primaries 
arc  connected  in  series  with  their  potentials  opposing,  as  indi- 
cated by  the  relative  signs,  and  into  this  primary  circuit  is  in- 
troduced, by  means  of  the  transformers  shown,  a  potential 
equal  to  the  sum  of  the  impedance  voltages  of  the  units  under 
test.  When  a  single  unit  is  to  be  tested  it  is  often  possible  to 
form  a  combination  of  shop  transformers,  or  transformers  of  a 
different  voltage  and  rating,  in  such  a  way  that  a  large  part  of 
the  power  represented  by  the  full  load  of  this  transformer  is 
returned  to  the  source  of  supply.  .Xn  example  of  such  a  com- 
bination is  shown  in  Fig.  9.  Here  a  300-kw.  13.200  370- volt 
iinii    is   loaded   by   means  of   two   200-kw,   fxxX)/370-voIt   trans- 


formers. The  potential  strain  on  the  6000-volt  unit  is.  of 
course,  increased  over  normal  when  their  primaries  are  con- 
nected in  series.  Assuming  that  the  load  impedance  voltage  of 
the  300-kw  unit  is  400  volts  at  full-load,  then  a  transformer 
combination,  giving  800  volts  in  opposition  to  the  1200  volts 
difference  between  13.200  and  12,000  volts,  should  be  connected 
as  shown  in  the  diagram  and  this  would  limit  the  current  flow 
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FHi.   S. —  METHOD   OF    TESTING   TRANSFORMERS. 

to  normal  value  when  full  potential  is  applied  to  the  secondaries. 
If  three  one-phase  transformers  of  the  same  type  are  to  be 
tested  and  a  three-phase  source  of  power  is  at  hand  the  method 
is  as  follows :  The  secondaries  are  connected  in  three-phase 
delta  and  normal  voltage  fed  to  them  from  a  three-phase 
source.  The  primaries  are  also  connected  in  delta,  but  at  one 
corner  of  the  delta  there  is  inserted  a  transformer  combination 
such  as  will  give  the  combined  impedance  volts  of  the  three 
units  and  the  desired  current  is  caused  to  circulate  in  the  wind- 


FIG.     0. — METHOD    OF    TESTING    TRANSFORMERS. 

ings.  The  auxiliary  transformers  may  be  fed  from  one  of  the 
three  phases  or  from  a  separate  source  through  the  intermediary 
of  a  regulating  resistapce.  The  regulating  resistance  may  be 
replaced  by  a  potential  regulator.  In  Fig.  10  is  shown  an  ex- 
ample of  *.hc  connections  for  three  200-kw,  60-cycle,  6600-2  200 
volt,  air-blast  transformers.  The  secondaries  are  connected  in 
three-phase  delta  and  fed  from  a  loo-kw.  three-phase  machine 
normally  giving  2300  volts,  but  reduced  to  22C0  volts  by  means 
of   the    field    rheostat.      The    voltage    necessary    to    force   30.3 


CONNECTIONS 


AIR-IILAST    TRANSFORMERS 


.unpercs  full-load  current  through  the  high  tension  winding  of 
one  transformer  with  the  low-tension  coil  short-circuited  is 
190.  The  total  voltage  required  to  be  furnished  by  the  auxil- 
ary  transformers  is  560  for  full-load  and  about  700  for  25  per 

••int    nvrrlii.id       The    aii\i1i:irv    lr;m-.fornicrs    used    in    this   case 
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are  two  50-kw,  2200/1 10-330/ 220/iio-volt  units  and  for  normal 
load  on  the  transformers  in  test  they  arc  connected  step-down, 
step-up  to  give  a  ratio  of  four  to  one  or  furnishing  550  volt--, 
with  2200  volts  impressed.  The  magnetic  potential  regulator 
is  connected  in  the  2200-volt  circuit  and  the  potential  rais;-d 
until  full-load  current  flows  in  the  transformers  under  test. 
For  the  overload  the  connections  of  the  low-tension  windings 
of  the  auxiliary  transformers  would  be  changed  to  three  coil~ 
in  the  first  transformer  in  scries  feeding  two  coils  of  the  sec- 
ond unit  in  series,  thus  giving  733  volts  with  2200  volts  im- 
pressed. The  impressed  voltage,  in  this  case,  would  be  cu; 
down  by  means  of  the  regulator,  until  the  desired  current 
flowed  in  the  transformers  being  tested.  Finally  some  notes 
arc  given  on  tests  of  feeder  regulators  and  induction  regula- 
tors.—E/cr/rica/  Journal,  June. 

Telegraphy,   Telephony    and    Signals. 

High-Frcquency  Oscillations  by  Means  of  the  Electric  Arc. — 
W.  L.  Upsom. — An  account  of  a  (British)  Physical  Society 
paper  in  which  the  author  gives  a  record  of  the  appearance  of 
arcs  formed  between  electrodes  of  carbon,  copper,  iron  and 
aluminum,  taken  in  all  possible  pairs,  and  struck  in  air,  hydro- 
gen and  coal  gas.  In  many  of  the  experiments  one  of  the 
metal  electrodes  was  cooled  by  water  circulation  after  tlic 
manner  of  the  Poulsen  arc.  The  paper  also  contains  the  re- 
sults of  measureinents  of  the  voltage  and  current  of  various 
arcs  of  fixed  length,  and  these  measurements  plotted  to  a  cur- 
rent base  yield  curves  of  considerable  interest  in  view  of  Poul- 
sen's  success  with  the  cooled  copper  carbon  arc  in  hydrogen. 
The  author  shows,  in  fact,  that  for  such  an  arc  in  particular 
the  slope  of  its  characteristic  curve  is  very  steep,  and,  like  the 
solid  carbon-carbon  arc  in  air,  is  negative.  These  properties 
are  two  very  necessary  ones  for  an  arc  that  is  to  be  used  like 
the  Duddell  miisical  arc,  for  converting  continuous  current  into 
high-frequency  alternating  current.  .\  principal  feature  of  these 
characteristic  curves  of  the  various  arcs  between  the  metals 
(including  carbon)  experimented  with  is  that  whenever  alu- 
minum forms  one  electrode  the  characteristic  curve  is  remark- 
ably steep.  This  is  a  point  that  may  be  found  of  value  in  the 
development  of  Poulsen's  method.  After  the  reading  of  this 
paper.  Dr.  Fleming  gave  an  exhibition  of  the  effects  produced 
by  oscillations  generated  by  the  Poulsen  arc,  and  described  how 
he  had  made  a  rough  estimate  of  the  efliciency  of  the  arc 
method,  and  had  found  that  the  proportional  energy  radiated 
was  of  mucli  the  same  order  as  in  the  spark  method,  namely, 
about  40  per  cent. — Lond.  Elec.  Eng'ing.  June  20. 

Telegraph  Perforator.— An  illustrated  description  of  the 
Creed  receiving  telegraph  perforator  which  has  recently  been 
introduced  into  the  service  of  the  British  Post  Office  and  sev- 
eral cable  companies.  This  perforating  receiver  reproduces  at 
a  rate  of  about  150  words  per  ininute  as  a  maximum,  an  exact 
replica  of  the  Wheatstone  perforated  tape  prepared  at  the  send- 
ing end  of  a  circuit. — Lond.  Elec.  Rev.,  June  14. 

Railway  Points  and  Signals. — Ferreir.v. — A  paper  read  at  the 
Engineering  Conference  at  the  (British)  Institution  of  Civil 
Engineers  on  the  application  of  electricity  to  the  working  of 
railway  points  and  signals.  The  general  requirements  are 
pointed  out  and  it  is  said  that  the  maintenance  of  an  electric 
system  should  not  cost  more  than  that  of  the  manual  system,  as 
the  money  spent  in  cleaning,  oiling,  painting  and  renewing  rod-; 
and  wires  is  saved  and  will  be  found  to  cover  the  cost  of  the 
electricity  used,  if  an  economical  system  is  adopted. — Lond. 
Eng'ing,  June  21. 


Self-Starting    Single- Phase    Motor. 

.\n  interesting  form  of  self-starting  single-phase  motor  has 
recently  been  placed  on  the  market  by  the  .\dvance  Electric 
Company,  of  St.  I.ouis,  Mo.  The  machine  possesses  the  tne- 
chanical  st.irting  characteristics  of  a  series  motor  and  the 
operating  characteristics  of  a  shunt  motor.  Electrically  it  is 
constructed   as   a   combined    repulsion    motor   and    single-phase 


induction  motor,  without  mechanical  devices  for  converting  it 
from  one  machine  to  the  other. 

The  machine  is  provided  with  a  single  primary  winding  of 
the  usual  constructiton,  placed  in  slots  in  the  stator  core.  There 
are  two  secondary  windings  on  the  rotor,  one  is  of  the  squirrel- 
cage  type  similar  to  the  secondary  of  an  induction  motor,  the 
other  is  of  the  commutator  type  similar  to  the  secondary  of  a 
repulsion  motor.  The  latter  winding  is  completely  insulated 
from  the  core,  and  is  short  circuited  on  itself  in  a  certain 
electrical  plane  at  a  desired  angle  from  the  primary  winding  by 
means  of  brushes  on  the  commutator  connected  together.  The 
former  winding  is  placed  in  circular  slots  placed  below  the  main 
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FIG.    I. — SINGLE-PHASE    MOTOR. 

Slots  and  separated  some  distance  from  them,  the  bars  of  the 
winding  being  soldered  to  two  end  flanges.  Thus  considering 
this  squirrel-cage  winding  in  connection  with  the  primary 
winding,  the  machine  is  a  single-phase  induction  motor  with 
large  magnetic  leakage;  it  has  a  good  operating  torque  when 
the  speed  is  near  synchronism,  but  has  no  starting  torque  what- 
soever. Considering  the  commutator  winding  in  combination 
with  the  primary  winding,  the  machine  is  a  plain  repulsion 
motor  exerting  a  torque  which  is  largest  at  starting  but  does 
not  decrease  to  zero  at  synchronous  speed.  In  the  actual  machine 
the  repulsion  motor  characteristics  predominate  at  starting. 
while  the  induction  motor  characteristics  predominate  under 
running  conditions. 

Perfortnance  curve  of  a  J4-hp-  no-volt,  6o-cyc!e  motor  under 
service  conditions  are  given  in  Fig.  2.  It  is  noteworthy  that 
when  operating  without  load,  the  rotor  runs  slightly  above 
synchronism ;  as  load  is  applied  the  current  decreases  until  the 
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nc.     2. — PERF0RM.\NCE    CH  AR.\CTERISTIC    OF     '.4-HP.     SINGLE-PHASE 
.MOTOR. 

speed  drops  to  synchronism,  below  which  the  current  increases 
with  the  load.  Moreover,  the  internal  losses  of  the  machine 
decrease  slightly  as  the  load  is  first  applied,  and  subsequently 
increase  with  increase  of  load.  The  full  load  torque  of  "the 
above  machine  is  6  Ib-ft:  the  starting  torque  is  14  Ib-ft  or  23,1 
per  cent  of  the  full  load  torque.  In  a  recent  starting  test  the 
motor  took  10.3  amperes  at  108  volts  and  consumed  600  watts. 

The  performance  characteristics  can  be  varied  to  a  large 
extent  by  changing  the  relative  position  of  the  brushes  and  the 
stationary   primary    windings.     The  brush   holders   are   rigidlv 
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attached  to  the  end  plate  and  remain  in  a  fixed  position,  but  the 
stator  core  may  readily  be  revolved  to  any  position  desired  when 
the  clamping  studs  are  loosened ;  the  position  of  the  stator 
determines  not  only  the  operating  characteristics  but  the  direc- 
tion of  rotation.  It  is  claimed  that  the  motor  may  be  operated 
at  speeds  much  below  synchronism  by  reducing  the  supply 
voltage,  the  tendency  to  burn  and  spark  at  the  brushes  being 
eliminated  by  the  damping  action  of  the  squirrel-cage  winding. 


Dial   Decade  Testing  Set. 

The  instrument  illustrated  herewith  is  a  new  form  of  dial 
decade  testing  set  brought  out  by  Leeds  &  Northrup,  of  Phila- 
delphia. It  is  arranged  for  the  measurement  of  conductor  and 
insulation  resistances,  the  location  of  faults,  crosses  and  grounds 
by  the  Murray  and  Varley  loop  methods,  and  the  location  of 
open   circuits. 

The  arrangement  of  the  bridge  arms  is  a  departure  from  the 
usual  type  of  dial  set,  in  which  it  is  customarj-  to  have  a 
switch  for  each  bridge  arm  and  consequently  any  resistances 
due  to  poor  contacts  enter  directly  to  affect  the  accuracy  of 
the  ratio  coils.  In  this  improved  form  any  resistances  due  to 
the  switch  contact  cannot  affect  the  accuracy  of  the  ratio  coils, 
since  the  contact  of  the  switch  S  is  in  the  battery  circuit.  The 
resistances  a.  b.  c.  d.  c.  and  /,  which  form  the  bridge  arms,  are 


iiE  TESTING   SET. 


adjusted  to  a  high  degree  of  accuracy  and  are  soldered  to  the 
contact  studs  as  shown.  Their  values  are  such  that  when  the 
switch  5  is  placed  at  .01,  .1,  i,  10,  100,  the  ratio  A/B  will  be 
that  indicated  for  any  particular  setting.  The  switch  S,  there- 
fore, serves  as  the  junction  point  of  the  arms  A  and  B  of  the- 
bridge. 

This  method  of  connecting  the  coils  in  the  bridge  arms  also 
simplifies  the  manipulation  of  the  bridge,  since  it  is  only  neces- 
sary to  multiply  the  rheostat  setting  for  a  particular  balance 
by  the  setting  of  the  bridge  arm  switch  used  in  the  same 
measurement.  If  the  bridge  arm  switch  is  on  the  contact 
marked  .1,  then  the  unknown  resistance  is  i/io  of  the  rheostat 
setting;  if  the- ratio  I  is  used,  then  the  unknown  resistance  is 
read  in  direct  terms  of  the  rheostat,  or.  if  the  ratio  is  10. 
'.hen  the  unknown  resistance  is  10  times  the  rheostat  setting 
and   so   on.      It    will    thus   be    noted    that   the    complication    of 


memorizing  certain  plug  settings  in  order  to  produce  the 
ratios  A,  B  or  B/A  as  is  the  case  in  plug  bridges  employing 
a  commutator  in  the  bridge  arm,  is  avoided. 

The  rheostat  coils  consist  of  10  units,  9  tens,  9  hundreds  and 
9  thousands,  making  a  total  of  10,000  ohms.  Each  dial  has  its 
switch  made  up  of  six  brushes  making  independent  contact  and 
with  the  ends  of  the  brushes  bent  so  that  they  do  not  lie  tan- 
gent to  the  circle  in  which  they  travel  and  consequently  do 
not  wear  grooves  or  rings  in  the  surfaces  of  the  contact  studs. 
The  switches  may  be  rotated  continuously  in  either  direction, 
thus  moving  from  the  highest  point  in  any  particular  group  of 
coils  to  the  lowest  without  the  necessity  of  turning  back 
through  all  the  other  coils.  This  arrangement  is  very  desirable 
when  locating  swinging  crosses,  since  the  bridge  can  be  bal- 
anced with  rapidity.  The  inner  ring  of  each  switch  provides 
a  continuous  bearing  surface  so  that  any  dependence  upon  fric- 
tion in  the  central  bushing  for  contact  is  avoided. 

The  parts  have  been  grouped  so  as  to  provide  for  maximum 
convenience  of  manipulation.  The  switch  heads  stamped  i,  10, 
100  and  1000  form  the  rheostat  and  the  switch  in  the  upper  left- 
hand  corner  is  the  bridge  arm  switch.  The  small  single-pole 
double-throw  switches  serve  to  arrange  the  bridge  connections 
for  resistance  or   loop  testing  and  can  be  set   for  a  particular 


FIG.  2. — DI.\GR.\M   BRIDGE  OF  CIRCUITS. 

test  by  reference  to  the  stamping  on  the  switch  ends  without 
the  necessity  of  referring  to  a  diagram  of  connections. 

The  galvanometer  is  of  the  D'Arsonval  type,  and  is  not  in- 
fluenced by  surrounding  magnetic  fields.  It  has  been  designed 
to  withstand  the  rough  usage  to  which  portable  testing  sets 
are  at  times  subjected.  An  Ayrton  shunt  is  provided  so  that 
s^the  galvanometer  deflections  may  be  reduced  in  proportions  of 
.1   and  .01. 

The  battery  and  galvanometer  beys  are  of  the  lock-down  type, 
which  permits  these  circuits  to  be  permanently  closed  when 
locating  open  circuits.  The  operator  thus  has  the  free  use  of 
his  two  hands  for  manipulating  the  set.  A  sensitive  reflecting 
galvanometer  or  more  battery  may  be  uSed  when  locating  high 
resistance  faults,  but  for  all  ordinary  purposes,  the  contained 
galvanometer  is  amply  sensitive  and  the  contained  battery  has 
sufficient  e.  m.  f.  The  resistances  are  wound  with  manganin. 
By  a  special  method  of  adjusting,  which  the  manufacturers 
have  employed,  it  is  possible  for  the  user  of  the  bridge  to  re- 
place a  burnt-out  coil  without  altering  the  accuracy  of  adjust- 
ment of  the  other  resistances  in  the  instrument. 


Exhibits  at  the   Jamestown  Exposition. 

.\mong  the  principal  exhibits  of  machinery  at  the  Jamestown 
Exposition  is  that  made  by  Allis-Chalmers  Company,  of  Mil- 
waukee, occupying  Section  8,  Machinery  and  Transportation 
Building,   as   shown   in   part  by  the  accompanying   illustration. 

The  character  of  this  exhibit  is  not  marked  by  the  display  of 
.iny  unusual  or  special  apparatus,  nor  does  it  include  specimens 
of  all  .\llis-Chalmcrs  Company's  extremely  large  and  varied 
line  nf  products,  but  only  a  few  of  the  standard  machines  whoso 
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rJesigns  have  bi-cn  well  established,  such  as  are  used  in  thou- 
sands of  installations  the  country  over,  and  arc  doing  efficient, 
economical,  every-day  service. 

The  electrical  machinery  shown  includes  a  belted  alternator 
and  a  Reliance  engine,  the  latter  of  which  is  hidden  in  the  back- 
ground of  the  picture.  There  is  also  shown  a  complete  line  of 
apparatus  for  electric  drive,  including  standard  .Mlis-Chalmers 
induction  motors  and  direct-current  motors,  whose  liberal  de- 
sign and  uniformly  excellent  service  have  distinguished  them 
above  tlic  machines   of  all  competitors. 

In  the  photographs,  model  and  parts  of  AUis-Chalmers  steam 
turbines  shown  in  this  exhibit  may  be  observed  three  of  the 
special  features,  viz.,  channel-shaped  shrouds  protecting  the  ends 
of  the  blading  from  injury,  machine  cut  slots  in  the  foundation 


telephone  is  taken  from  the  ear,  the  receiver  is  aided  to  drop 
to  its  normal  position  by  the  music  wire  helix,  drawing  the 
plunger  up  and  opening  the  contacts  as  shown.  The  line  can 
be  held  by  placing  the  thumb  against  the  receiver,  and  a  signal 
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rings  insuring  absolutely  accurate  spacing  of  the  blades,  and  im- 
proved arrangement  of  balance  pistons  reducing  the  diameter 
of  the  cylinder  and  preventing  distortion  under  varying  tem- 
peratures. 

The  greatly  extended  use  of  compressed  air  for  driving  drills^ 
pneumatic  riveters,  hammers,  cleaners,  clipping  and  calking 
tools,  etc.,  has  created  a  strong  demand  for  small  air  compressor 
plants  which  may  be  placed  conveniently  to  the  work  in  hand. 
A  portable  compressor  outfit  mounted  on  a  truck,  comprising 
a  Christensen  air  compressor,  built  solely  by  the  .'Mlis-Chalmers 
Company,  driven  by  a  motor,  may  be  seen  here  with  all  its  ac- 
cessories. 

.\t  either  corner  of  the  space  are  placed  large  swinging  racks 
of  frames  containing  protographs  and  illustrated  summaries  of 
bulletins  of  the  principal  products  nf  tlu-  company. 

Combination  Telephone. 

The  instrument  shown  in  the  accompanying  illustrations, 
while  similar  in  some  respects  to  most  combination  telephones 
of  the  type,  differs  decidedly  in  some  details.  .\  marked 
feature  embodied  in  its  design  is  the  arrangement  of  the  con- 
tact springs  and  plunger,  or  the  switch-hook,  in  the  handle 
without  enlarging  the  size  of  the  telephone.  Xo  triplet  or 
hook.switch  box  is  required,  thereby  providing  a  most  convenient 
and  compact  telephone  that  can  be  placed  anywhere  and  yet 
be  ready  for  use.  The  illustration  of  the  instrument  hanging 
on  a  dununy  book  shows  the  receiver  in  its  normal  position, 
but  when  placed  to  the  ear  it  takes  the  position  as  shown  in 
dotted  lines  in  Fig.  2.  The  simple  operation  of  placing  the 
instrument  to  the  ear  signals  the  operator,  and  removing  the 
receiver  from  the  car  opens  the  contacts  and  gives  the  discon- 
nect signal  in  the  regular  way. 

Referring  to  Fig.  2.  the  lever  C  is  rigidly  fastened  from  the 
inside  of  the  back  plate  A.  and  moves  on  the  fulcrum  pin  D. 
which' is  driven  through  the  socket  li  casing  containing  all  the 
lever  parts.  When  the  receiver  s  moved  upwards  the  fore- 
most end  of  the  lever  C,  in  which  is  fastened  the  link  £,  is 
forced  down,  actuating  the  plunger  rod  F.  This  forces  the 
rubber  plunger  G  down,  letting  the  operating  contact  springs  H 
snap   over   the   plunger   and    bringing    them   together.      .\s    the 
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for  a  new  connection  is  given  by  moving  the  receiver  backward 
and  forward. 

The  Stromberg-Carlson  Telephone  Manufacturing  Company 
has  furnished  these  instruments  for  a  variety  of  purp<ises, 
'mostly  for  bank  people  and  busy  men  who  want  something  con- 
venient but  not  cumbersome. 


Marshall    Field   ^   Company  Adopt    Nernst 
Lamps. 

Marshall  Field  &  Company,  of  Chicago,  have  just  awarded 
the  largest  contract  ever  placed  for  lamps  for  store  lighting, 
calling  for  12,000  Xernst  glower  units  for  immediate  delivery. 
The  store  will  be  equipped  a  section  at  a  time  and  on  account 
of  the  vastness  of  the  undertaking,  the  complete  installation 
will  perhaps  not  be  in  operation  until  well  along  into  the  Fall. 

The  store  contains  over  38  acres  of  lloor  space,  and  the  aver- 
age number  of  employees  is  gooo.  While  it  is  not  a  regular 
department  store,  it  handles  a  great  variety  of  the  better  classes 
of  goods,  such  as  dry  goods,  millinery,  men's  and  women's 
clothing  and  furnishing  goods,  carpets,  furniture,  wall  hangings, 
leather  goods,  pottery,  glassware,  jewelry,  bric-a-brac,  books, 
shoes,  toys,  sporting  goods,  etc.  There  is  thus  scarcely  a 
problem  in  store  illumination  that  this  vast  establishment  does 
not  exemplify,  and  at  great  expense,  various  modern  systems 
of  store  illumination  were  installed  in  different  sections  and  put 
to  an  exhaustive  test  before  a  decision  was  reached. 

The  13  floors  to  be  lighted  vai^'  in  ceiling  height  from  14  ft. 
to  19' J  ft.  Two  and  three-glower  lamps  suspended  on  specially 
designed  chain  pendants  hanging  from  three  to  live  feet  from 
the  ceiling — according  to  height — will  be  used.  The  fixtures 
are  particularly  appropriate  in  design  and  the  lighting  units 
will  add  materially  to  the  appearance  of  the  store.  Incandescent 
lamps  to  the  number  of  more  than  4aoc».  in  low  hanging 
fixtures,  were  formerly  used.  The  energ>-  is  supplied  by  the 
Chicago  Edi.son  Company.  Messrs.  D.  H.  Burnani  &  Company 
arc  the  architects  in  charge  of  the  new  building  construction, 
now  practically  completed.  The  new  lighting  systent  will  be 
installed  under  the  direction  of  Mr.  F.  J.  Pearson,  electrical 
engineer  for  Marshall  Field  &  Company. 
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THE  WEEK  IX  TRADE.— A  vast  amount  of  business  was 
transacted  notwithstanding  the  interruption  of  a  holiday  and 
the  usual  inventories  and  midsummer  stoppage  of  machinery 
for  repairs.  Settled  warm  weather  has  reduced  stocks  of  sum- 
mer fabrics  at  many  points  where  congestion  was  threatened, 
and  in  some  cases  supplementary  orders  from  wholesalers  re- 
plenish depleted  stocks  that  it  was  feared  would  be  carried 
over  to  1908.  Crop  news  is  encouraging,  on  the  whole,  although 
grJin  rose  sharply  in  response  to  aggressive  manipulation,  and 
cotton  was  affected  by  an  official  report  of  condition  that  fell 
below  expectations.  One  of  the  most  favorable  developments 
of  the  week  was  the  improvement  lioted  in  collections  at  many 
markets,  a  sure  sign  that  retail  stocks  are  moving,  though  the 
number  of  cities  reporting  reduction  sales  of  slow  trade  is  suffi- 
ciently large  to  show  that  trade  in  summer  wear  has  not  in  all 
cases  been  satisfactory,  and  the  usual  measures  of  business, 
such  as  clearings  and  failures,  point  to  irregular  conditions. 
Thus  the  clearings  of  the  entire  country  have  fallen  behind 
1906,  due  entirely  to  New  York's  loss,  which  is  assigned  to 
speculative  dullness,  as  outside  of  the  metropolis  clearings 
gained  over  the  first  half  of  1906.  All  of  the  railways  reporting 
for  the  month  of  May  showed  good  gains  in  gross  earnings, 
but  small  increases  in  net.  In  failures  it  is  to  be  noted  that 
the  number  is  down  to  the  lowest  minimum  of  the  last  25 
years,  but  the  liabilities  are  the  largest,  with  one  exception,  for 
ten  years  past.  There  were  4792  failures  reported  to  Brad- 
strcct's  for  the  first  six  months  of  1907,  involving  liabilities  of 
$76,529,059  and  assets  of  $42,018,143.  This  is  a  decrease  in 
number  of  1.6  per  cent  from  1906,  of  8.5  per  cent  from  1905,  of 
10.2  per  cent  from  1904,  and  almost  identical  with  the  number 
reported  in  the  first  half  of  1903.  With  this  exception  the  num- 
ber of  failures  is  the  smallest  reported  in  the  first  half  of  the 
\ear  since  1882.  As  regards  liabilities,  however,  the  showing  is 
different,  owMng  to  a  number  of  relatively  large  suspensions  this 
year.  Thus  the  liabilities  in  1907  are  30  per  cent  larger  than  in 
1906,  22  per  cent  larger  than  in  1905,  but  8  per  cent  smaller  than 
in  1904.  Compared  with  1903  liabilities  are  27  per  cent  larger, 
and,  with  the  exception  of  1904,  liabilities  this  year  so  far  are 
the  largest  since  1897.  Copper  is  quoted  at  23.>ic.  for  lake; 
22^c.  for  electrolytic,  and  21  ^^c.  for  casting  stock.  The  exports 
last  month  were  16,193  tons,  an  increase  of  7183  tons  over  May, 
a  decrease  of  1070  tons  compared  with  April,  and  a  decrease  of 
2441  tons  compared  with  June  a  year  ago.  In  the  six  months 
from  Jan.  I,  copper  exports  were  81,583  tons,  comparing  with 
101,765  tons  in  the  corresponding  period  last  year. 

THE  MEXICAN  LIGHT  &  POWER  COMPANY,  which 
has  contracted  with  the  Street  Railway  Company,  of  Mexico, 
to  supply  5000  horsc-povver  for  operating  the  tramways,  has 
recently  ordered  8000  horse-power  capacity  transformers  to 
come  from  the  works  of  the  Westinghouse  Electric  &  Manufac- 
turing Company  through  G.  &  O.  Braniff  &  Company,  the  rep- 
resentatives for  the  Republic.  These  transformers  will  be  di- 
vided into  six  units  of  1000  kilowatts  each,  the  transformer  be- 
ing single-phase.  The  energy  is  transmitted  to  Mexico  City 
from  Xccaxa  at  60,000  volts,  which  passing  through  transform- 
ers is  reduced  to  20,000  volts  at  the  Power  Company's  Nonoalco 
sub-station.  At  this  voltage  the  energy  is  distributed  to  five 
different  sub-stations  located  at  different  parts  of  the  city, 
Churubusco,  Alameda,  Inlianilla.  etc.  These  new  transformers 
will  reduce  the  voltage  received  at  20.000  to  approximately  3000 
volts  ff>r  the  motor  generator  sets  in  these  respective  sub-sta- 
tions, the  motor  generator  sets  being  used  to  change  the  alter- 
nating current  to  direct  current  for  the  trolley  circuits  at  ap- 
proximately 600  volts.  .'\  part  of  this  additional  transformer 
capacity  will  be  also  used  by  the  power  company  for  lighting 
and  power  service  in  the  vicinity' of  the  districts  where  they  arc 
installed. 

MUNICIPAL  PLANT  FOR  FRANKLIN.  LA.— Contract 
has  JHst  been  let  to  Muralt  &  Company,  engineers,  of  114 
Liberty   Street.    New    York,    for   a   complete   tnodern   mmncipal 


electric  light  plant  for  th.e  town  of  Franklin,  La.  This  town 
is  one  of  the  oldest  settlements  in  that  part  of  the  country.  As 
a  matter  of  fact  it  is  the  locality  made  famous  by  Longfellow's 
"Arcadia."  At  the  same  time  it  is  progressing  along  modern 
industrial  lines  and  in  addition  to  having  lately  installed  an  ex- 
tensive central  market  building  it  has  now  just  passed  the 
above-mentioned  contract  for  an  electric  light  plant.  The  latter 
will  be  of  sufficient  capacity  to  furnish  electric  light  to  the  4000 
or  more  inhabitants  and  electric  power  to  several  sau'mills  and 
sugar  refineries.  In  addition,  there  will  be  a  street  lighting  sys- 
tem of  25  arc  lights  and  40  incandescents.  The  power  house 
will  contain  Heine  safety  boilers,  Harrisburg  eng-nes  and  Fort 
Wayne  electric  apparatus.  The  contract  calls  for  getting  out 
the  machinery  in  three  months  and  the  complete  plant  is  ex- 
pected to  be  in  operation  early  the  coming  fall.  Mayor  J.  C. 
Lewis,  of  Franklin,  was  the  moving  spirit  in  getting  this  plant 
and  he  was  unanimously  supported  by  the  Franklin  Council. 
The  plans  and  specifications  were  prepared  by  Warren  B.  Reed, 
consulting  engineer,  of  New  Orleans. 

ALASKAN  POWER. — The  largest  grant  ever  made  for 
water  in  the  Yukon  has  just  been  issued  by  the  Mitiister  of 
the  Interior,  Frank  Oliver,  to  the  Yukon  Milling,  Dredging  & 
Power  Company.  The  grant  is  for  50,000  ins.  of  water  from 
the  Klondike  River  for  20  years.  The  diversion  is  to  be  made 
from  the  river  at  a  point  three-quarters  of  a  mile  above  Rock 
Creek,  which  is  15  miles  from  the  mouth  of  the  Klondike.  The 
company  receiving  the  grant  receives  also  authority  to  use  the 
water  for  generating  power  and  to  transmit  and  sell  it.  The 
power  is  to  be  developed  by  Pelton  wheels.  The  grantees  get 
the  right  to  50,000  ins.  at  all  times  of  the  year.  The  flow  of  the 
Klondike  at  low  water  is  only  54,000  ins.  At  ordinary  states 
of  water  it  is  100,000  ins.  At  high  water  it  is  305,000  ins.  The 
Twelve  Mile  carries  8000  to  20.000  ins.,  varying  according  to 
the  season. 

ELECTRIC  VENTILATION.— The  approach  of  warm 
weather  is  rapidly  increasing  the  sales  of  electric  propeller  fans 
by  the  B.  F.  Sturtevant  Company,  of  Boston,  Mass.  Among 
recent  orders  are  the  following:  Bausch  &  Lomb  Optical  Com- 
pany, Rochester,  N.  Y. ;  Washington  Water  Power  Company, 
Spokane,  Wash. ;  Sew-er  Pumping  Station,  Washington,  D.  C. ; 
J.  T.  Stanley,  New  York  City ;  American  Lithographing  Com- 
pany, New  York  City ;  Brace  Brothers,  Wilkinsburg,  Pa. ; 
G.  W.  Miller,  Toronto,  Ont. ;  Klots  Throwing  Co.,  Scranton, 
Pa. ;  Hotel  Touraine,  Boston,  Mass. ;  St.  Augustin's  R.  C. 
Church,  Newark,  N.  J. ;  Victor  Talking  Machine  Company, 
Camden.  N.  J. :  Steelier  Lithographic  Company.  Rochester.  N. 
Y. ;  Lewis  &  Kitchen,  Kansas  City.  Mo. :  Hermit  Club,  Cleve- 
land. Ohio,  and  Why  Lunch  Cotnpany,  New  York  City. 

PROTECTING  HYDROELECTRIC  PLANTS.— In  order 
that  it  may  not  have  any  trouble  in  the  future  through  ice 
clogging  its  turbines,  the  York  Haven  (Pa.)  Water  &  Power 
Company  is  having  a  spillway  erected  in  its  dam  in  the  Sus- 
quehanna River  at  a  cost  of  about  $50,000.  The  spillway  is 
practically  an  extension  of  the  wall  of  the  dam  and  reaches 
from  the  big  wall  to  the  western  shore  of  Duffey's  Island.  It 
has  a  width  of  18  ft.  and  has  a  slope  of  sufficient  depth  to  allow 
anything  that  happens  to  lie  in  the  water  t-o  pass  over  it  easily. 
The  improvement  is  being  made  under  the  supervision  of  E.  F. 
Baker,  superintendent  of  the  company.  Steps  are  also  being 
taken  to  enlarge  the  capacity  of  the  plant. 

RUBBER  MANUFACTURE  IN  JAPAN.— A  company  with 
a  capital  of  $1,000,000  has  been  formed  for  the  manufacture  of 
rubber  products.  The  greater  part  of  the'  capital  has,  it  is 
stjited,  been  subscribed  by  foreigners.  The  factory  will  be  lo- 
cated at  Osaka, 

GENERAL  ELECTRIC  COPPER.— Advices  from  Boston 
state  that  the  General  Electric  Company  is  expending  about 
$1,000,000  in  developing  and  placing  its  Bully  Hill  copper  prop- 
erty in  California  upon  a  producing  basis,  l-'or  a  year  and  a 
half  development  work  has  been  jirogressing  without  net  re- 
turns of  any  moment.     Il  i'^  understiMKl  (hat  it  has  been  definite- 
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ly  decided  to  double  the  capacity  of  the  Bully  Hill  smelter  and 
instead  of  two  furnaces  there  will  be  four  with  reduction 
capacity  of  1200  to  1500  tons  per  day.  President  Riordan  says 
that  the  whole  plant  will  be  reconstructed  at  a  cost  of  between 
$300,000  and  $400,000.  The  Bully  Mill  ODmpany  is  expending 
at  least  $500,000  in  the  building  of  18  miles  of  railroad  con- 
necting its  smelting  plant  at  DeLamar  with  the  Southern 
Pacific  about  two  miles  above  Kennet.  It  is  estimated  that  this 
road  will  effect  a  saving  to  the  Bully  Hill  Company  of  $4  per 
ton  in  coke  supplies  and  a  pro  rata  saving  on  all  freight.  The 
Bully  Hill  should  be  able  to  supply  25,000,000  lbs.  of  copper  per  . 
annum  to  the  General  Electric  Company  at  a  cost  of  about  10 
cents  per  pound.  On  15-cent  copper  this  would  mean  an  annual 
saving  to  the  General  Electric  Company  of  $1,250,000  and  on 
20-cent  copper  $2,500,000.  The  company's  total  investment,  in- 
cluding the  purchase  of  the  property,  will  probably  be  in  the 
neighborhood  of  $2,500,000,  so  that  the  General  Electric  Com- 
pany may  get  its  total  investment  back  in  between  one  and  two 
years.  The  copper  requirements  of  the  company  amount  to 
about  1,500,000  lbs.  per  week,  which  is  at  the  rate  of  75,000,000 
lbs.  per  annum. 

BRE.^K  IN  COPPER.— On  Tuesday  of  this  week  the  dead- 
lock between  producers  and  consumers  of  copper,  which  has 
lasted  for  several  months,  was  broken  and  a  reduction  of  3c. 
or  more  was  made  from  the  price  of  the  last  previous  sale. 
Though  rumors  were  heard  of  selling  at  considerably  reduced 
prices  by  both  the  United  Metals  Selling  Company,  which 
handles  all  the  product  of  Amalgamated,  and  by  the  Calumet 
and  Hccla,  the  only  reduction  which  was  officially  confirmed 
was  in  the  case  of  Phelps,  Dodge  &  Company,  who  deal  in 
electrolytic  copper  entirely.  They  reduced  their  price  from  25 
cents  to  22  cents  a  pound.  It  was  reported  that  Calumet  and 
Hecla  had  sold  some  of  its  product  at  23,  a  reduction  of  3'/: 
cents  from  the  former  price,  and  that  the  .United  Metals  Com- 
pany was  quoting  certain  grades  of  lake  copper  at  22^.  That 
the  reduction  of  the  price  was  the  outcome  of  a  conference 
between  the  large  consumers  and  producers  was  the  common 
belief. 

ORDERS  FOR  GENER.ATORS.— .\mong  recent  sales  of 
electric  generating  sets  the  B.  F.  Sturtevant  Company,  of  Bos- 
ton, Mass.,  report  the  following:  Electric  Construction  Com- 
pany, Richmond,  Va. :  McCann  Ice  Plant,  Philadelphia.  Pa. ; 
Bethlehem  Brewing  Company.  New  Bethlehem,  Pa. ;  Smith  & 
Hammond  lumber  steamers ;  Eberhard  Faber  Pencil  Company, 
Brooklyn,  N.  Y. ;  Metric  Metal  Works,  Erie,  Pa. ;  Hanover  Na- 
tional Bank  Building,  New  York  City ;  Sedalia  Ice,  Light  & 
Fuel  Company,  Sedalia.  Mo. ;  H.  J.  Kunzig,  Philadelphia,  Pa., 
and  Board  of  Water  Supply,  Ni-w  York  City. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET.— The  stock  market 
showed  considerable  strength  throughout  the  week  and  quota- 
tions advanced  on  moderate  buying  in  spite  of  the  high  rates 
for  money.     Call   loans   touched   15   per   cent  on   Monday,  but 
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eased  off  later.  At  the  close  of  the  week  the  market  was  strong 
and  very  active.  The  whole  list  showed  good  gains  with  prompt 
advances  in  such  stocks  as  St.  Paul,  .Amalgamated  Copper, 
New  York  Central  and  Union  Pacific.  Most  of  the  active 
shares  on  Saturday  touched  the  highest  level  of  the  week,  and 
although  the  market  was  professional,  there  was  some  outside 
support.  Of  the  electric  stocks  General  Electric  and  West- 
inghouse  are  the  only  ones  which  show  declines  in  face  of  the 
generally  strong  market.  The  curb  market  developed  greater 
activity  during  the  week,  with  the  volume  of  transactions  nearly 
twice  as  large  as  the  previous  week.  Gains  of  I  and  2  points 
were  scored  for  many  stocks,  the  mining  issues  being  the  fea- 
tures.    The  table  shows  the  closing  quotations  of  July  9. 

BUCKET  SHOPS. — Notwithstanding  the  general  complaint 
among  commission  houses  of  the  lack  of  public  interest  in  the 
stock  market,  it  is  stated  that  the  bucket  shop  interests,  driven 
under  cover  by  the  recent  laws  in  Massachusetts  and  Pennsyl- 
vania, are  making  strenuous  efforts  to  establish  connections 
with  the  stock  market  in  New  York.  The  officers  of  the  Stock 
Exchange,  through  their  detective  bureau,  are  said  to  have 
scented  danger  of  some  of  the  bucket  shops  connecting  with 
firms  on  the  Exchange.  Secretary  Ely  has  issued  circulars  to 
the  Stock  Exchange  firms  calling  attention  to  the  provisions  of 
the  constitution  that  all  wire  connections  with  offices  or  per- 
sons not  members  of  the  Exchange,  engaged  in  the  banking  or 
brokerage  business,  whether  by  telephone  or  telegraph,  must  be 
registered  with  and  approved  by  the  committee  of  arrange- 
ments. Circulars  have  also  been  sent  out  calling  attention  to 
the  necessity  of  receiving  the  approval  of  the  committee  on 
commissions  for  all  branch  offices  in  New  York  or  elsewhere, 
which  must  also  be  registered.  These  two  circulars  ask  the 
members  to  comply  with  the  regulations. 

MESSENGER  SERVICE.— The  United  Electric  Service 
Company  has  applied  to  the  Board  of  Estimate  for  a  fran- 
chise in  Manhattan.  This  company  wishes  to  establish  a 
messenger  call  box  system.  "Big  Tim"  Sullivan,  Tammany 
leader,  is  supposed  to  be  behind  the  company.  The  concern  ap 
plied  for  a  franchise  under  the  name  of  the  United  District 
Messenger  Company,  as  the  corporation  counsel  advised  its 
officials  to  organize  under  the  transportation  corporations  law 
instead  of  under  the  business  corporation?  law.  The  company 
operates  chiefly  in  the  financial  section  and  on  the  upper  West 
Side.  He  says  the  company  contends  that  "it  has  been  im- 
possible to  install  boxes  profitably  because  of  the  e.Korbitant 
rates  charged  by  telephone  companies  for  the  use  of  their  wires. 
The  rate  charged  is  $108  a  mile  for  each  pair  of  wires,  but 
since  the  application  of  the  company  for  a  franchise  the  rate 
has  been  cut  in  half.  But  the  telephone  companies  have  re- 
fused to  lease  any  additional  wires." 

WESTINGHOUSE  NOTES— Kuhn,  Loeb  &  Co.  have  taken 
an  issue  of  $6,000,000  Westinghouse  Electric  notes  dated  as  of 
Aug.  I  next  which  w-ill  bear  6  per  cent  interest  and  will  run  for 
three  years.  They  will  be  used  to  pay  off  the  $6,000,000  of 
notes  which  mature  on  that  day.  The  new  notes  will  be  secured 
by  $6,000,000  Lackawanna  &  Wyoming  Valley  Rapid  Transit  S 
per  cent  first  lien  bonds.  $3,000,000  Westinghouse  Electric  as- 
senting stock,  and  $3,000,000  (market  value)  of  British  West- 
inghouse Electric  debentures.  The  notes  have  been  taken  by 
Kuhn,  Loeb  &  Co.  They  were  being  offered  to  investors  last 
week  at  g/l'i. 

AMERICAN  RAILWAYS  BONDS.— .\  syndicate  composed 
of  Bioren  &  Co.,  Newburger.  Henderson  &  Loeb.  and  E.  C. 
Miller  &  Company,  all  prominent  Philadelphia  banking  houses, 
is  offering  a  block  of  $600,000  of  10-year  collateral  trust  5  per 
cent  gold  bonds  of  the  .American  Railways  Company  for  p-.iblic 
subscription.  These  bonds  are  offered  at  02  and  interest  1  hey 
are  due  on  April  I,  1917,  and  will  yield  more  than  5'<  per  cent 
This  is  a  recent  issue  of  the  .American  Railways  Company,  for 
the  purpose  of  supplying  the  funds  needed  in  the  expansion  of 
business. 

lEXAS  TELEPHONES— The  local  independent  teiepWne 
exchanges  in  20  of  the  principal  towns  of  Texas  and  several 
long  distance  telephone  lines  have  been  purchased  by  the  Cen- 
tral Texas  Telephone  Company  and  have  been  merged  into  one 
system  and  under  one  managenu-nt. 

DIVIDENDS— The  Little  Rock  Railway  &  Electric  Light 
Company  has  declared  semi-annual  dividends  of  3  per  cent  on 
preferred  stock  and  2  per  cent  on  common. 
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MOBILE,  ALA.— Sanderson  &  Porter,  of  New  York.  N.  Y..  have  been 
engaged  as  consulting  engineers  in  connection  with  the  enlargement  of 
the  power  plant  of  the  Mobile  Light  &  Railroad  Company.  The  com- 
pany has  placed  contracts  with  the  Babcock  &  Wilcox  Company  for 
two  512-hp  boilers  and  has  purchased  Rodney  stokers;  one  central  con- 
denser, and  is  preparing  to  install  coal-handling  apparatus.  In  addi- 
tion to  the  above  there  will  he  installed  stacks,  pumps  and  heaters,  for 
which  the  company   is  now  receiving  bids.     J.   H.   Wilson   is  president. 

BERKELEY.  CAL. — The  Oakland  Traction  Company  has  been  granted 
franchises  by  the  Towp_  Trustees  to  construct  lines  on  several  cross-town 
streets. 

FRESNO.  CAL.— It  is  said  that  H.  E.  Huntington  is  planning  to  build 
an  electric  railway  between  Fresno  and  the  Yosemite.  Surveys  by  the 
way  of  Crane  Valley,  a  distance  of  96  miles,  have  been  completed.  The 
read  will  cost  $3,000,000  and  electricity  for  operating  the  line  will  be 
furnished  by  the  San  Joaquin  Power  Company,  which  is  controlled  by 
the    Huntington    syndicate. 

ST.  HELENA.  CAL.— II.  M.  Pittman  has  purchased  the  property  of 
the  St.  Helena  Fruit  Drying  &  Packing  Company,  at  Barre  Station, 
from  A.  D.  Butler  and  proposes  to  establish  an  electric  plant  there  for 
the  purpose  of  furnishing  electricity  for  lighting  and  power  purposes 
in   St.    Helena  and   Calistoga. 

SAN  BERNARDINO,  CAL.— The  Arrowhead  Reservoir  &  Power  Com- 
pany, which  recently  took  over  the  Arrowhead  Reservoir  Company,  has 
increased  its  capital  stock  from  $6,000,000  to  $6,500,000  and  is  now  pre- 
paring to  float  a  bond  issue  equal  in  amount  to  its  capital  stock.  The 
money  will  be  U;ed  to  complete  the  large  irrigation  and  power  projects  of 
the  company  north  of  the  city. 

SAN  DIEGO,  CAL. — The  City  Council  has  passed  an  ordinance  grant- 
ing the  Point  Loma  Electric  Railroad  Company  a  franchise  to  construct 
and  operate  a  street  railway  in  the  city. 

SAX  MATEO,  CAL.— Peter  Thorsen  and  J.  Johns,  of  the  San  Mateo 
Construction  &  Contracting  Company,  have  applied  to  the  Board  of  Trus- 
tees for  a  franchise  to  construct  and  operate  an  electric  railway  system 
in  this  town  and  to  Burlingame.  The  name  of  the  company  is  to  be 
the  People's  Railway  Company  and  it  contemplates  using  the  underground 
conduit    system. 

SANTA  CRUZ,  CAL.— The  Big  Creek  Power  Company  is  now  erecting 
a  new  steam  plant  in  this  city  having  a  capacity  of  1800  horse-power. 
The  water  power  plant  of  the  company,  located  18  miles  from  Santa 
Cruz,  is  to  be  entirely  rebuilt  during  the  year,  and  the  capacity  of  the 
plant  increased  from  800  to  2500  kw.  The  improvements  will  involve 
an  expenditure  of  $500,000.  The  work  is  being  carried  on  under  the 
supervision  of  F-  E.  Fitzpatrick,  general  manager  of  the  Coast  Counties 
Light  &  Power  Company  and  S.  W.  Coleman,  general  manager  of  the 
Union   Traction    Company. 

YREKA,  CAL.— The  Siskiyou  Electric  Light  Company  is  increasing 
the  capacity  of  the  Fall  Creek  plant  on  the  Klamath  River  by  the  instal- 
lation of  new  machinery.  The  entire  system  is  now  being  operated  by 
the  Shasta  River  plant,  while  repairs  are  being  made  to  the  Fall  Creek 
plant. 

DENVER.  COL. — Announcement  has  been  made  that  the  controlling 
interest  of  the  Denver  City  Tramway  Company  has  been  transferred  to 
a  syndicate  of  New  York  and  Providence  capitalists,  the  members  of 
which  are  Marsden  J.  Perry.  Benjamin  A,  Jackson  and  Col.  Samuel  P. 
Colt,  of  Providence,    R.    I.;    D.   C.   Clark   and  W.   L.    Bull;   of  New  York. 

N.  y. 

DENVER.  COL.— The  Central  Colorado  Power  Company  has  filed  a 
mortgage  of  $20,000,000  in  the  clerks'  offices  of  Larimer,  Grand,  Summit, 
Lake,  Eagle,  Pitkin.  Garfield  and  Denver  counties.  The  property  cov- 
ered includes  the  Dc  Rcmer  water  power  location  at  Shoshone  Falls 
above  Glcnwood  .Springs,  where  work  is  already  under  way,  also  the 
Gore  Canon  plant,  and  the  third  plant,  which  will  be  located  on  Roar- 
ing Fork  near  Aspen.  The  three  plants  of  the  company  will  have  a 
combined  capacity  of  125,000  horse-power.  In  addition  the  company 
will  have  six  storage  reservoirs,  two  on  upper  Roaring  Fork  and  four 
on  Grand    River. 

BR10(;KPORT.  conn.— The  Eaton.  Cole  &  Burnham  Company  is 
planning  to  erect  a  brick  power  house  on  the  South  Avenue  extension. 

BKISrrjL,  Cr)NN'. — The  five-year  contract  between  the  town  and 
the  Bristol  &  Plain  ville  Tramway  Company  for  electric  lighting  ex- 
pired July  I.  There  are  now  99  lamps  used  by  the  town  at  a  cost  of 
S70  per  lamp  per  year  on  a  moonlight  schedule.  The  .Selectmen  will 
s*:^^  call  a  .special  town  meeting  to  consider  the  renewal  of  the  con- 
tract.  The  citizens  arc  considering  the  use  of  arc  lamps  for  the  center 
o(  the  town  and   incandescent  lamps  in   the  residential  districts. 

'■'AIRFIELD,  CONN. — The  General  Assembly  has  granted  a  renewal 
the  charter  of  the  Fairfield   Electric  Light  Company.     The  company  is 


now  making  arrangements  to  construct  a  plant  and  expects  to  have  its 
system   in  operation  before  next   winter. 

HARTFORD,  CONN. — A  resolution  incorporating  the  Bridgeport  &  Dan- 
bury  Electric  Railway  Company  has  been  passed  by  the  Legislature  over 
the   Governor's  veto.      The  company  is  capitaHzed  at  $1,500,000. 

HARTFORD,  CONN.— The  House  of  Representatives  on  June  28 
rejected  the  Senate  amendment  to  the  bill  of  the  Glastonbury  Power 
Company.  The  amendment  prohibited  the  company  from  doing  business 
in  the  territory  of  the  Hartford  Electric  Light  Company  without  con- 
tract with  that  company. 

NORWICH.  CONN.— The  City  Council  has  authorized  the  Gas  and 
Electric  Commissioners  to  make  the  necessary  improvements  and  ad- 
ditions to  the  municipal  electric  lighting  plant,  the  cost  not  to  exceed 
$30,000.  The  money  will  he  expended  to  furnish  a  site  for  the  Uncas 
Power  Company's  sub-station  and  other  electrical  apparatus  as  provided 
in  its  contract  with  the  city,  and  to  provide  for  the  rapidly  increasing 
demands  for  both  gas  and  electricity,  which  will  require  additional  primary 
lines  from  the  station  to  central  points  of  distribution  in  the  city,  also 
to  furnish  new  transformers  and  meters  for  new  customers. 

TORRINGTON,  CONN.— The  office  and  storehouse  of  the  E.  A. 
Perkins  Electric  Company  were  recently  destroyed  by  fire,  causing  a 
loss  of  $15,000. 

WILMINGTON,  DEL.— J.  Ernest  Smith,  representing  the  Commercial 
Light,  Heat  &  Power  Company,  on  June  29  paid  to  the  city  treasurer 
$6,250,  which  was  the  second  installment  due  the  city  on  the  amount 
promised  in  return  for  the  franchise  granted  the  company  by  the  Street 
and  Sewer  Department  to  lay  gas  mains  in  the  streets  of  the  city.  The 
company  has  agreed  to  pay  the  city  $50,000,  half  of  which  is  to  be  paid 
by   the    Delaware    Electric    Transmission    Company. 

WASHINGTON,  D.  C— Bids  will  be  received  until  July  20  by  Elliott 
Woods,  superintendent  U.  S.  capitol  buildings  and  grounds,  for  weather- 
proof and  rubber  covered  electric  wires  for  House  of  Representatives 
office  building,  material  to  be  delivered  on  reels  at  the  building. 

DE  KALB,  ILL.— The  De  Kalb,  Sycamore  &  Interurban  Traction  Com- 
pany has  filed  a  certificate  with  the  Secretary  of  State  showing  an  in- 
crease of  capital  stock   from  $100,000  to  $1,500,000. 

FORT  WAYNE,  IND. — Contracts  for  the  construction  of  the  munici- 
pal electric  lighting  plant  were  awarded  on  June  26  as  follows:  To 
Fort  Wayne  Electric  Works,  Fort  Wayne,  for  section  3,  steam  turbine 
generators  and  exciters;  section  4,  condenser  equipment;  section  7,  arc- 
lamp  transformers,  switchboard,  appliances  and  station  electrical  work; 
section  8,  arc  lamps,  and  section  10,  transformers  and  connecting  pub- 
lic buildings,  for  a  total  of  $73,899.  To  McBride  Electric  Company, 
of  St.  Paul,  Minn.,  for  section  9,  pole  line  and  wiring  system  and 
underground  (distributing  system),  and  section  11,  power  plant  and  coal 
storage,  for  a  total  of  $56,002.  To  the  O.  K.  Engineering  Company,  of 
St.  Louis,  Mo.,  section  i,  boilers  and  equipments  and  stack  connections, 
and  section  5,  feed-water  heater,  boiler,  feed  pumps,  separators,  pipe 
work  and  connections,  for  a  total  of  $19,220.  To  Alphons  Custodis 
Chimney  Construction  Company  of  Chicago,  111.,  foi'  section  2,  stack,  for 
$4,300,  and  to  the  Moellering  Construction  Company,  of  Fort  Wayne, 
section    12,   dam  in   Spy   Run,   for  $1,238. 

FRANKLIN,  IND.— J.  B.  Rogers,  manager  of  the  Franklin  Water, 
Light  &  Power  Company,  writes  that  the  company  expects  to  get  its  new 
franchise  early  in  July,  when  the  plant  will  be  remodeled  and  the  fol- 
lowing new  equipment  installed:  A  new  engine  direct  connected  to  a 
**50-kw,  three-phase  alternator,  a  new  125-kw,  three-phase  alternator  to 
take  the  place  of  the  present  machine  and  belted  to  the  engine  already 
installed.  One  75-light  transformer  to  take  the  place  of  the  direct-current 
arc  machine,  when  all  arc  lamps  will  be  changed  to  alternating-current 
series  enclosed  lamps.  When  the  improvements  are  completed  a  24-hour 
service  will  be  established  and  electricity  will  be  furnished  for  power 
purposes. 

NILES,  IND.— The  City  Council  has  authorized  the  Board  of  Pub- 
lic Works  to  proceed  with  the  erection  of  a  new  brick  building  at  the 
municipal  electric  light  plant,  to  cost  $6,000. 

RED  FORK,  I.  T. — The  Sequoyah  Park  Company  has  been  organized 
for  the  purpose  of  constructing  an  electric  railway  and  improving  Se- 
quoyah Park.  The  company  contemplates  an  expenditure  of  $100,000  for 
improvements  and  construction  of  the  line,  which  will  he  11  miles  in 
length. 

CRESTON,  lA. — Extensive  improvements  are  to  be  made  to  the 
C(|uipmcnt  and  system  of  the  Creston  Mutual  Telephone  Company,  which 
will    involve   an    expenditure   of    about    $12,000. 

MASON  CITY,  lA, — The  Western  Electric  Telephone  Company  is 
contemplating  making  improvements  to  the  local  systems,  which  will 
involve  an  expenditure  of  $75,000. 

ORANGE  CITY.  lA.— The  citizens  of  this  {own  arc  couaidcriui;  the 
proposition   of  erecting  a  municipal  lighting  plant. 
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KINSLEY,  KAN.— The  electric  plant  of  tlic  Kinsley  Electric  Light  & 
Tower  Company  has  been  taken  over  by  A.  ]>.  Coleman  and  Albert  L. 
Moc,  of  Albuquerque,  N.  M. 

PENOBSCOT,  ME.— Certificates  of  organization  of  the  Penobscot  Bay 
Electric  Company  have  l)een  filed  with  the  Secretary  ot  State.  The  com- 
pany proposes  to  develop  the  water  power  at  Orland  for  the  purpose  of 
generating  electricity  for  light  and  power  purposes,  which  will  be  dis- 
tributed in  the  towns  of  Bucksport,  Orland,  Penobscot,  Castine,  Bluchill, 
\Vint«r{K»ft,  Frankfort,  Stockton  Springs  and  Verona.  The  capital  stock 
of  the  company  is  $200,000,  and  the  officers  are:  William  M.  Shaw,  of 
Greenville,    president,    and    Albert    H.    Shaw,    of    Bath,    treasurer. 

BALTIMORE,  MD.— The  Baltimore,  Ilalethorpe  &  Elkridge  Railway 
Company  has  secured  the  right  of  way  for  an  electric  railway  between 
Baltimore  and  Halclhorpe,  work  on  which  will  commence  within  a  short 
lime. 

BALTIMORE,  MD.— At  the  annual  meeting  of  the  Consolidated  Gas, 
Electric  Light  &  Power  Company,  held  July  i,  plans  were  announced 
lor  erecting  an  addition  to  the  Westport  electric  power  plant,  which  pro- 
vides for  a  structure  large  enough  to  provide  for  72,000  horsepower. 
One-third  of  the  structure  will  be  erected  this  year,  and  a  turbo-genera- 
tor set  of  7500  horsepower  has  been  ordered,  with  boilers  and  neces- 
sary equipment. 

BALTIMORE,  MD.— As  it  is  costing  the  city  nearly  twice  as  much  to 
light  the  City  Hall  and  court  house  by  its  own  plant  as  it  is  paying  the 
local  electric  companies  for  lighting  the  other  public  buildings  and  places, 
the  .Mayor  has  instructed  Superintendent  of  Lamps  and  Lighting.  McCuen, 
to  prepare  proposals  for  lighting  the  city  hall  and  court  house.  The  city 
plant  in  the  court  house  costs  the  city  12  cents  per  k»-hour,  while  the 
other  buildings  are  lighted  at  the  rate  of  6J4  cents  per  kw-hour.  If  it  is 
decided  to  light  the  two  buildings  by  competition  the  city  plant  will  be 
at)olished. 

AMESBURY.  MASS.— A  new  Rice  &  Sargent  engine  of  300  horse- 
power has  been  installed  in  the  plant  of  the  Amesbury  Electric  Light  Com- 
pany.    The  engine  is  direct  connected  to  a  200-kw  generator. 

ARLINGTON,  MASS.— The  Board  of  Selectmen  has  recently  closed 
a  20-year  contract  with  the  Edison  Electric  Illuminating  Company.  Bos- 
ton. Mass..  for  street  lighting  and  lighting  the  municipal  buildings.  The 
long  term  contract  secures  a  reduction  of  20  per  cent  from  the  rates  on 
a    one-year    contract. 

BOSTON,  MASS.— Bids  will  Ijc  received  until  July  16  by  the  Trustees 
of  the  Boston  City  Hospital  for  electric  wiring  the  East  Boston  Relief 
Station  on  Porter  Street.  East  Boston.  George  H.  M.  Rowe  is  superin- 
tendent. 

BOSTON.  MASS.— The  board  of  arbitrators,  consisting  of  Samuel  H. 
Hudson,  Dugald  C.  J.ackson  and  Herbert  A.  Wagner,  who  were  appointed 
som«  time  ago  to  consider  the  matter  of  the  city's  contract  with  tlie 
Edison  Electric  Illuminating  Company,  with  a  view  to  securing  a  re- 
duction for  the  cost  of  electric  lighting,  have  succeeded  in  bringing 
about  better  terms  between  the  company  and  the  city.  .'\t  the  present 
rate  of  consumption  a  saving  of  $17,300  a  year  has  been  secured  by  the 
hoard,  or  a  total  of  $43,250  for  the  two  and  one-half  years  preceding 
Feb.    20.    1909.   when   the   present  contract   expires. 

BROOKLINE,  MASS. — Bids  will  be  received  by  the  Board  of  Select- 
men until  July  15,  for  street  lighting  for  a  term  of  six  years  on  specifi- 
cations  to   be   drawn    up   by    the   superintendent   of   wires   and   lights. 

GREENFIELD,  MASS.— The  Greenfield  Electric  Light  &  Power  Com- 
pany has  asked  for  permission  to  erect  poles  for  a  high-tension  power 
line  across  Rocky  Mountain  and  the  town  from  the  river  electric  plant 
of  the  Turners  Falls  Company. 

MARLBOROUGH,  MASS.— The  Marlborough  Electric  Light  Company 
h,is  petitioned  the  Board  of  Electric  Light  and  Gas  Commissioners  for 
permission  to  issue  additional  capital  stock  to  the  amount  of  $170,000,  the 
proceeds  to  be  used  for  paying  the  funded  and  floating  debt  of  the  com- 
pany and   the  cost   of   permanent   improvements   to   the   plant. 

MILLERS  FALLS,  MASS.— The  committee  appointed  on  the  light- 
ing investigation  has  recommended  that  the  offer  of  the  Franklin  Elec- 
tric Light  Company,  of  Turners  Falls,  be  accepted.  At  a  special  meet- 
ing of  the  fire  district,  held  July  i,  the  commissioners  and  the  investiga- 
tion committee  were  authorized  to  enter  into  negotiations  with  the  com- 
pany to  furnish  ckctricity  to  operate  the  municipal  electric  lighting  sys- 
tem. The  company  offers  to  furnish  electric  energy  to  the  Millers  Falls 
district  at  the  following  r.ites:  s'/i  cents  per  kw-hour  up  to  40,000  kw- 
hours  per  year;  3 "4  cents  per  kw-hour  from  40,000  to  50,000,  and  3 
cents  per  kw-hour  for  all  over  50.000  kw-hours.  unless  the  amount  should 
be  so  great  as  to  warrant  a  special  contract. 

PETERSHAM,  MASS.— The  plan  of  establishing  an  electric  lighting 
system  in  this  town  is  now  under  consideration.  It  is  intended  to  erect 
a  plant  to  supply  electricity  for  street  and  residential  lighting. 

SPRINGFIELD,  MASS.— The  United  Electric  Company  has  awarded 
a  contract  to  W.  H.  Falvey.  of  this  city,  for  the  construction  of  a  one- 
story  power   house,   the  cost  of   which  is  estimated  at  $15,000. 

TAUNTON,  M.ASS. — The  City  Council  is  considering  the  proposi- 
tion of  increasing  the  capacity  01  the  municipal  electric  lighting  plant. 
It  is  stated  that  a  large  number  of  additional  street  lamps  have  been 
called  for  which  cannot  be  installed  unless  an  additional  engine  is 
placed  in  the  plant.  The  demand  for  electricity  for  power  purposes  is 
increasing  rapidly,   which  call    for   increased    facilities  at   the   power   house. 


WEBSTER,  MASS.— The  Board  of  Electric  Light  and  Gas  Commis- 
sioners has  authorized  the  Webster  Electric  Company  to  issue  650  shares- 
additional  capital  stock  to  enable  it  to  purchase  the  Southbridge  Gas  & 
Electric  Company.  The  commissioners  have  also  approved  the  issue  of 
an  additional  100  shares  to  pay  for  the  extension  of  lines,  par  value  $100. 

WINCHESTER.  MASS.— The  town  of  Winchester  has  decided  to 
abandon  the  moonlight  schedule  for  its  street  lighting,  and  will  have  the 
lamps  lighted  every  night  until  midnight.  This  will  not  involve  a  new 
contract  and  only  a  slight  additional  expense.  The  electric  lighting  service 
is  furnished  by  the   Edison    Electric  Illuminating  Company,   of   Boston. 

CH.ARLOTTK.  MICH.— The  Commonwealth  Power  Company,  of  Jack- 
son, has  notified  this  city  that  its  power  is  contracted  to  the  capacity  of 
its  plant>  and  that  it  will  be  unable  to  take  the  contract  to  light  the  city 
for  a  year  and  perhaps  for  a  longer  period. 

HOLLA.Vl).  -MICH. — The  Board  of  Public  Works  is  contemplating 
entering  into  negotiations  with  the  Grand  Rapids-Muskegon  Power  Com- 
pany to  supply  electricity  for  operating  the  municipal  electric  lighting' 
plant  during  the  coming  winter. 

KALAMAZOO.  MICH.— Frank  W.  Armstrong,  of  Chicago,  lU..  is  re- 
ported interested  in  the  establishment  of  a  heating  and  power  plant  in  this 
city  for  the  purpose  of  furnishing  power  to  the  manufacturing  industries 
of  Kalamazoo. 

MANCELON.V,  MICH. — The  Stover  dam.  which  supplied  power  for  the 
lighting  system  at  Mancelona,  is  being  rebuilt  and  the  city  will  be  in  dark- 
ness until  the  dam  is  completed. 

MIDL.\ND.  -MICH. — Surveys  of  the  Chippewa  River  are  being  made 
by  H.  von  Schon,  of  Detroit,  for  the  purpose  of  planning  several  power 
developments. 

STANDISH,  MICH. — The  Citizens*  Manufacturing  Company  is  in- 
cieasing  the  capacity  of  its  plant  and  is  installing  generators,  etc. 

WINONA.  MINN. — The  La  Crosse  Water  Power  Company  on  July  1 
closed  its  option  for  the  purchase  of  the  plant  of  the  Winona  Railway  & 
Light  Company,  and  will  operate  the  system  by  electricity  transmitted 
from  its  hydroelectric  plant,  now  under  construction  at  Hatfield,  Wis. 
The  Winona  Railway  &  Light  Company  is  planning  to  double  track  its 
street  car  lines  and  also  build  an  extension  at  the  West  End  to  the  new 
ball   park. 

MERIDIAN,  MISS.— The  Meridian  Light  &  Railway  Company  has 
petitioned  for  an  amendment  to  its  charter,  authorizing  an  increase  of  its- 
capital   stock  to  $2,000,000. 

HOLDEN.  MO. — The  City  Council  has  ordered  a  complete  over- 
hauling of  the  municipal  lighting  plant  at  a  cost  of  about  $6,000. 

MAITLAND,  MO. — The  power  plant  of  the  Maitland  Electric  Light 
&  Power  Company  has  been  destroyed  by  fire,  entailing  a  loss  of  about 
$10,000. 

WARRENSBURG,  MO.— The  Gas  &  Electric  Development  Company. 
of  Philadelphia,  has  consummated  a  sale  of  the  Magnolia  Light,  Heat  & 
Power  Company  to  Philadelphia  parties.  The  new  t-ompany  will  be 
known  as  the  Warrensburg  Light  &  Power  Company  and  will  be  operated 
by  the  Gas  &  Electric  Development  Company.  Extensive  improvements 
are    planned. 

NEWARK.  N.  J.— Bids  will  be  received  until  July  16  by  the  com- 
mittee on  repairs,  heating  and  sanitation  of  the  Board  of  Education,  for 
furnishing  material  and  installing  an  electric  lighting  apparatus  in  the 
South   Eighth  Street  School.     R.  D.  .\rgue  is  secretary  of  the  board. 

CII-\MPLAIN.  N.  Y.— The  application  of  the  Champlain  Electric  Com- 
pany for  permission  to  increase  its  capital  stock  from  $15,000  to  $30,000 
was  denied  by  the  State  Commission  of  Gas  and  Electricity. 

COEYMANS,  N.  Y. — The  Town  Board  of  Coeymans  has  awarded  the 
contract  for  lighting  the  villages  of  Ravena  and  Coeymans  to  the  At- 
lantic Light  &  Power  Company  for  a  term  of  five  years.  The  com- 
pany offers  to  furnish  30-cp  incandescent  lamps  for  $20  per  lamp  per 
year,  and  promises  to  furnish  50  lamps  in  Coeymans  and  80  lamps  ia 
Ravena  by  Oct.  i.  An  action  has  been  brought  against  the  Town  Board 
of  Coeymans  and  the  Atlantic  Light  &  Power  Company  to  enjoin  them 
from  executing  the  contract.  The  Upper  Hudson  Electric  Company 
submitted  a  bid  for  $13  for  each  lamp.  The  .\tlanric  Company  has  no 
plant   at   the   present  time. 

ELMJR.\,  N.  Y.— The  EIraira.  Corning  &  Waverly  Railway  Company 
has  secured  franchises  for  the  right  of  way  through  the  towns  of  Chen- 
ango.  Southport  and  Corning. 

HEMPSTEAD,  N.  Y'. — The  State  Railroad  Commission  has  granted 
the  Sea  Shore  Municipal  Railway  Company  authority  to  construct  a 
street  railway  from  Hempstead  through  Rockville  Center  to  E.ist  Rock- 
away,  a  distance  of  five  miles. 

NEW  YORK,  N.  Y'. — .\nnouncenient  has  been  made  that  the  New  York 
City  Railway  Company  is  planning  to  electrify  the  old  Bell  Line  car  system 
on  First  Avenue. 

NEW  Y'ORK,  N.  Y. —  Bids  will  be  received  until  July  15  (readver- 
tisement)  at  the  office  of  George  B.  McClellan.  mayor,  chairman  ArmpTj 
Board,  for  furnishing  and  installing  electric  lighting  fixtures,  etc, 
in  the  Twelfth  Regiment  .Vrmory.  Borough  of  Manhattan.  Robinson  ft 
Knust,    164    Fifth  .\venue.   M.inhattan.  are  the  architects. 

ONEID.V,  N.  Y. — The  City  Council  has  refused  to  grant  a  franchise 
to    the   Central    New    Y'ork    Power    Company,   of   Utica,    to    furnish   eler- 
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tricity  and  gas  in  Oneida.  The  company  offered  to  furnish  electricity  for 
10  cents  per  kw-hour. 

ONEIDA,  N.  Y.— The  application  of  the  Oriskany  Hydro-Electric  Com- 
pany, which  proposes  to  operate  in  the  counties  of  Oneida,  Madison  and 
Chenango,  for  a  certificate  of  authority  to  transact  business,  and  for 
consent  to  issue  first  morgtage  bonds  to  the  amount  of  $400,000  was 
denied   by  the   State   Commission  of  Gas  and    Electricity. 

OSWEGO.  X.  Y.— .\t  an  election  held  June  27  the  citizens  voted  to 
purchase  the  property  of  the  Country  Club  upon  which  to  erect  a  power 
house  in  connection  with  the  relocEtion  of  the  high  dam.  The  new  power 
house  will  cost  abut  $75,000. 

PORT  JEFFERSON,  N.  Y.— The  State  Railroad  Commission  has 
granted  the  Suffolk  Traction  Company  permission  to  issue  a  mortgage 
of  $1,200,000. 

PORT  WASHINGTON,  N.  Y.— The  Mineola,  Roslyn  &  Port  Washing- 
ton Traction  Company  has  been  authorized  by  the  State  Railroad  Com- 
mission to  change  its  name  to  the  New  York  &  North  Shore  Traction 
Company,  and  to  increase  its  capital  stock  from  $150,000  to  $1,250,000 
and  to  issue  a  mortgage  of  Si, 000. 000. 

ROCHESTER,  X.  Y.— The  State  Railroad  Commissioners  have 
authorized  the  Rochester,  Scottsville  &  Caledonia  Electric  Railroad  Com- 
pany to   increase  its  capital   stock  from  $500,000  to   $2,500,000. 

ROCHESTER,  N.  Y.— The  Rochester  Railway  Company  is  making 
arrangements  to  transform  the  old  car  barn  of  the  Rochester  Electric 
Railway  Company  in  Charlotte  into  an  auxiliarj-  power  house.  It  will 
be  equipped  with  a  500-kw  rotary  converter,  electricity  for  which  will  be 
supplied  by  the  Rochester  Railway  &  Light  Company  from  its  station  at 
the    lower    falls. 

UTICA,  N.  Y. — The  State  Commission  of  Gas  and  Electricity  has 
granted  the  Utica  Gas  &  Electric  Company  permission  to  issue  $2,000,000 
in  bonds  to  pay  for  betterments  heretofore  incurred  and  in  process  of 
making  upon  the  plant  of  the  Utica  company  and  its  subsidiary  com- 
panies. 

CLEVELAND.  OHIO.— The  directors  of  the  Cleveland,  Southwestern 
&  Columbus  Railway  Company  have  approved  the  proposal  to  purchase 
a  controlling  interest  in  the  Mansfield  Railway,  Light  &  Power  Company, 
of  Mansfield.  The  two  properties  will  not  be  merged,  but  will  be  operated 
as  one  system.  A  new  power  house  will  probably  be  built  in  Mansfield 
capable  of  furnishing  power  for  both  the  city  lines  and  the  new  inter- 
urban  line  now  being  built  from  Ashland. 

COLUMDUS,  OHIO.— Bids  will  be  received  until  July  30  by  the 
Board  of  Trustees  of  the  Columbus  State  Hospital  for  furnishing  and 
installing  complete  an  engine,  dynamo,  switchboard  and  feed  wires  in 
the  power  house. 

GRONE  CITY,  OHIO.— Proposals  will  be  received  until  July  15  for 
lighting  the  streets  of  the  city  for  the  term  of  one  year.  William  C. 
Mcrritt    is    city    clerk. 

TOLEDO,  OHIO. — The  County  Commissioners  have  rejected  all  bids 
received  on  June  26  for  the  construction  of  the  power  house  at  the  County 
Infirmary,  as  all  were  in  excess  of  the  engineers'  estimate,  which  is 
$27,000. 

OKLAHOMA  CITY,  OKLA.—The  Oklahoma  City  Street  Railway  Com- 
pany has  decided  to  erect  its  own  power  house  at  a  cost  of  about  $175,000. 
The  equipment  will  consist  of  four  40ohp  boilers  and  two  1600-hp  en- 
gines. The  engines  will  be  direct  connected  to  generators  of  2i,20okw 
capacity.  Provision  will  be  made  to  double  the  capacity  of  the  power 
house  at  any  time,  and  with  the  additional  installation  provided  for  it  is 
designed  to  handle  the  Oklahoma  City  &  Guthrie  street  railways  in  con- 
nection   with   the  interurban   line. 

HILLSBORO,  ORE.— The  City  Council  has  granted  a  franchise  to 
the  Oregon  Electric  Railway  Company  to  pass  through  the  city  on  Base 
Line  Street,  and  has  also  granted  the  United  Railways  Company  a  fran- 
chise by  the  way  of  Main  Street,  with  the  right  to  use  either  Fir.st,  Sec- 
ond or  Third  streets  for  connection   with  the  southern  limit  of  the  city. 

MOSQUITE,  ORE.— The  board  of  directors  of  the  Snake  River  Irri- 
gation District  has  authorized  an  issue  of  bonds  for  $325,000  to  build 
a  compic'c  pumping  plant  for  irrigation  of  the  district.  Rids  arc  now 
being  a.ked  for  for  both  bonds  and  the  plant.  Bids  on  the  plant  will  be 
opened    July   30. 

rORTLAXD.  ORE.— The  Gcvernment  Forestry  Service  has  granted  a 
ptrmit  10  the  Southern  Pacific  Company,  of  Kentucky,  10  construct  a  dam, 
conduit  and  power  house  in  the  Cascade  forest  reserve,  for  the  purpose 
01   generating  electric    power    lor  general    commercial    use. 

ALLENTOWN,  PA.— The  officers  of  the  Allentown  &  Reading  Trac- 
tion Company  have  decided  to  place  an  addiuonal  engine  of  300  horse- 
!">wer  in  the  power  house  at  Gricsemcrsville. 

'  HESTER,   PA.-The   Philadelphia   Rapid   Transit  Company   is  making 

ngcmcnts    to    construct    a    double    track    system    from    Cardington    to 

indalc.      It   is  also   said   that    the  company  is  contemplating  extending 

iU  line   to    Upper    Darby   township   into   the   borough   of   Clifton   Heights, 

tl.cnce  to    Aldcn    Borough,   ccniinuing   to    Collindale, 

ROYER.  PA.-W.  H,  Bridenbaugh.  representing  J.  W.  Luther,  of 
ln(Jiana,  „  negotiating  for  the  purchase  of  the  water  rights  of  Piney 
Lf""-     II   ■»   said   that    Mr.    Luther   is   promoter  of  the  company,    which 

I      u.-  I'r   ""'   '   '*''*'   '''^"'  ""''   '"''''''■  ''«l"<:'''y   for   light   and   power 
Ui    Williani.burg   and    Martinsburg   and    the   intervening   country. 

SCRAXTON.  PA.— It  is  reported  that  the  Central  Railroad  of  New 
i.rwv    ,.    considering    the    question    of   establishing   the    third  rail    system 


on    its    line    between    Scranton    and    Mountain    Park    for    the    purpose    of 
handling   its    large    summer   excursion    traffic. 

SHARON,  PA.— The  New  Castle  &  New  Wilmington  Electric  Rail- 
way is  contemplating  extending  its  line  to  Mercer  and  Grove  City. 

WASHINGTON,  PA.— The  County  Commissioners  have  decided  to 
abandon  for  the  next  five  years  at  least,  the  heating  and  lighting  plant 
in  the  new  county  jail.  The  commissioners  have  awarded  the  contract 
for  furnishing  light,  heat  and  power  for  the  court  house  and  county  jail 
to  the  Washington  Electric  Light  &  Power  Company.  The  contract  is  for 
a  term  of  five  years  to  date  from  Aug.  i,  at  $6,600  per  year.  In  addition 
to  this  the  county  will  have  to  pay  an  additional  $1,000  this  year  for 
the  installation  of  a  large  motor,  which  will  be  used  to  run  the  ventilating 
apparatus  instead  of  the  steam  engine  now  in  use.  It  is  stated  that  it 
has  cost  the  county  more  than  $9,000  a  year  to  maintain  and  operate  the 
plant  in  the  jail  building. 

PROVIDE.XCE.  R.  I.— The  Board  of  .-Mdermen  on  July  i  passed  over 
the  mayor's  veto  the  ordinance  granting  the  Providence  Telephone  Com- 
pany an  exclusive   franchise   for   six  years. 

-•VNDERSON,  S.  C— Hugh  McRae,  of  Hugh  McRae  &  Company,  of 
Wilmington,  N.  C,  has  recently  been  in  the  city  to  complete  arrange- 
ments for  the  development  of  the  Cherokee  Falls,  four  miles  below 
Greggs  Shoals,  on  the  Savannah  River.  Work  will  commence  at  once  on 
the  construction  of  the  dam,  which,  when  completed,  will  furnish  10,000 
horse-power.  The  company  will  be  known  as  the  Calhoun  Falls  Power 
Company  and  will  be  capitalized  at  $8,500,000. 

NEWBERRY,  S.  C— The  City  Council  has  granted  a  franchise  to  the 
South  Carolina  Public  Service  Corporation  to  construct  and  operate  an 
electric   street    railway   on   several   streets   of   this  city. 

SIOUX  FALLS,  S.  D.— H.  M.  Byllesby  &  Co.,  of  Chicago,  III.,  have 
been  retained  as  consulting  engineers  to  make  plans  for  the  reconstruction 
and  extension  of  the  existing  hydraulic  plants  of  the  Sioux  Falls  Light 
&  Power  Company.  About  $15,000  will  be  expended  in  rebuilding  the 
present   dams   and   in    adding   new    equipment. 

BRISTOL,  TENN.— The  Bristol  Street  Railway  Company  has  been 
granted  a  30-year  franchise  to  build  and  operate  a  street  railway  sys- 
tem in  Bristol. 

CHATTANOOGA,  TENN.— The  Chattanooga  Electric  Company  is 
now  furnishing  the  Chattanooga  Railways  Company  with  electricity  for 
operating  its  system.  The  Ridgedale  power  plant  of  the  railway  com- 
pany  will  be  closed  down  and  hereafter  will  only  be  used  in  case  of 
emergencies.  The  present  equipment  of  the  plant  of  the  electric  com- 
pany consists  of  three  500-kw  and  one  looo-kw  steam  turbines.  In 
addition  the  company  has  received  a  500-kw  turbine  which  will  soon 
be  placed  and  has  also  ordered  a  new  looo-kw  machine  to  be  installed  in 
the  plant,  the  company  will  also  install  boilers  of  1640  horse-power  to 
furnish   power   for  the  new   500   and    looo-kw   turbines. 

L.\WRENCEBURG,  TENN.— Plans  are  being  prepared  by  Walter 
G.  Kirkpatrick,  of  Jackson,  Miss.,  for  a  municipal  power  plant  con- 
sisting of  concrete  dam,  turbines,  transmission  and  distribution  lines, 
arc  lamps,  dynamos,  electric  pumping,  steel  towers,  tank  and  water 
mains. 

SP.\RT.\,  TENN. — .\t  the  municipal  election  held  June  27  the  proposi- 
tion to  issue  $40,000  in  bonds  to  construct  an  electric  light  and  water 
works   plant   was   defeated   by  a  vote  of  95   to    18. 

-■VMARILLO,  TEX. — .-\t  an  election  held  recently  the  citizens  voted  to 
grant  a  telephone  franchise  to  H.  H.  Davenport  &  Co.,  of  Hillsboro.  The 
new  franchise  runs  for  30  years  and  binds  the  company  to  install  a 
system  at  a  cost  of  $100,000. 

BROWNSVILLE,  TEX.— An  election  will  soon  be  held  to  vote  on 
the  proposition  of  issuing  $70,000  in  bonds  for  the  construction  of 
waterworks  and  electric  light  plant.  W.  P.  Bullock,  of  Kansas  City, 
Mo.,    is    engineer. 

D.^LL.AS,  TEX.— It  is  stated  that  the  contract  for  the  construction  of 
the  power  house  of  the  Sherman-Dallas  Interurban  Railway  at  .McKinney 
will    soon    be  awarded. 

W.VCO.  TEX. — The  City  Council  has  granted  Joseph  Henry,  of  Den- 
ver, Col.,  a  franchise  to  construct  and  operate  an  electric  light  and 
power  plant  in   this  city. 

OGDE.X.  UT.ML— The  City  Council  has  passed  an  ordinance  pro- 
viding that  the  committee  on  electric  lighting  be  given  authority  to  make 
arrangements  to  secure   water  power  site  and   rights. 

PETERSBURG,  VA.— At  a  meeting  of  the  City  Council  held  July  2, 
the  gas  and  light  committee's  report,  recommending  a  three-year  con- 
tract with  the  \irginia  Passenger  &  Power  Company,  for  street  lamps,  at 
the  prevailing  rate  of  $57  for  each  lamp  per  year,  was  adopted.  The 
proposed  contract  provides  for  a  two-year  extension,  but  the  company  has 
been  authorized  by  the  court  to  make  a  five-year  contract,  and  the  re- 
ceivers   will    have   to    secure   its  authority   to   make   a   new   contract. 

BELLINGHAM,  WASH.— Engineers  of  the  Cascade  Valley  Railway 
Company  are  working  on  the  final  location  of  its  line  through  the  Cas- 
c.idc  Pass.  W.  A.  C.  Rouse,  president  of  the  company,  states  -that  work 
will  commence  on  construction   of  the  road  within  60  or  90  days. 

CHEHALIS,  W.\SH. — Application  has  been  made  to  the  City  Council 
by  J.  B.  Weeks,  of  Tacoma,  for  a  soyear  franchise  for  the  Centralia- 
Chchalis   Electric    Railway  &  Power  Company. 

SPOKANE,  WASH.— The  Panhandle  Railway  &  Power  Company  is 
making  surveys  for  the  new  electric  railway  which  it  proposes  to  build 
10  Priest  Lake. 
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TACOMA,  WASH.— It  is  reported  that  the  Great  .\orthcrn  Railroad 
Company  will  be  operating  its  trains  by  electricity  before  the  end  of 
1909.  Work  has  commenced  on  the  construction  of  a  large  power  plant 
on  Stave  River,  35  miles  from  Vancouver,  capable  of  developing  300,000 
horsepower.  Besides  supplying  electricity  for  operating  the  trains  of 
the  Great  Northern  Railroad  the  promoters  expect  to  furnish  electricity 
for  commercial   purposes  in  the    Pugct   Sound  cities. 

STRATHCONA,  ALB.— The  City  Council  has  practically  decided  to 
grant  a  long-term  franchise  to  the  Stralhcona  Radial  Company  to  build 
an  electric  railway  in  this  city  and  to  adjoining  places.  The  company  has 
made  arrangements  to  make  connections  with  the  Edmonton  municipal 
system  now  being  built. 

KAMLOOI'S,  B.  C. — The  city  clerk  writes  that  the  city  expects  to  en- 
laigc  the  electric  light  plant  and  is  making  inquiries  in  regard  to  pro- 
ducer gas  plants. 

HAMILTON,  ONT.— The  lighting  committee  of  the  Board  of  Works 
has  decided  to  receive  bids  until  about  Aug.   i    for  street  lighting. 

INGERSOLL,  ONT.— The  new  owners  of  the  Woodstock,  Thames 
Valley  &  Ingcrsoll  Electric  Railway  Company  arc  contemplating  the  con- 
struction  of   the  electric   railway  between    Ingersoil  and   Woodstock. 

DESCHENES,  QUE. — G.  Gordon,  superintendent  of  motive  power,  of 
the  Hull  Electric  Company,  writes  that  the  company  is  installing  an 
additional  generator  and  making  other  improvements  to  its  plant. 


Neb)  Industrial  Companies. 

THE  AMLRICAX  ELLC  IKICAL  UEVELUl'ING  CO.MPANY,  of  Am- 
sterdam, .\.  v.,  has  been  incorporated  with  a  capital  stock  of  Sioo,ooo  to 
manufacture  electrical  apparatus.  The  directors  are:  R.  T.  Ford,  of 
Rochester;  T.  J.  Murphy,  of  New  York,  and  Richard  Murphy,  of  -Am- 
sterdam. 

THE  COOLEY  ELECTRICAL  CONSTRUCTION  &  SUPPLY  COM- 
PANY, of  New  York,  N.  Y.,  has  filed  articles  of  incorporation  with  a  capi- 
tal stock  of  $2,000.  The  directors  are  L.  H.  Cooley,  H.  H.  Cooley,  of 
Rochclle  Park,  N.  J.,  and  J.  H.  Hendrick.  of  New  York,  N.  Y. 

THE  DANNER  ELECTRIC.\L  COMPANY,  of  New  York.  N.  Y..  has 
been  incorporated  with  a  capital  stock  of  S5.000.  The  directors  are  Paul 
dc  K.  Chesnaye,  of  New  York;  H.  C.  Hepburn  and  E.  M.  Post,  of  Baby- 
lon. L.  I. 

THE  DECATUR  HOME  TELEPHONE  COMP.ANY,  of  Jersey  City, 
X.  J.,  has  been  incorporated  with  a  capital  stock  of  ?300,ooo.  The  pur- 
poses of  the  company  arc  to  make,  license,  lease,  etc.,  telephonic  and  tele- 
graphic appli.inccs  and  apparatus  of  all  kind.  The  incori>orators  arc  C.  N. 
King,   G.   H.   Russell  and  J.    B.    Messier. 


Netn  Incorporations. 

HUNTSVILLE,    .\LA. — The    Central    Texas    Telephone    Company    has 
been  organized  with  a  capital  stock  of  $50,000  by  A.  B.  Foster  and  others. 
LOS  ANGELES,   C.\L. — The  Washington   Electric  Water  Heater  Com- 
pany, of  \ms  Angeles,  Cal.,  has  been  incorporated  with  a  capital  stock  of 
$200,000  by  J.  N.  Winger,  G.  N.  Turner  and  W.  A.  Sewright. 

PUEBLO,  COL. — Articles  of  incorporation  have  been  filed  for  the  Canon 
City,  Pueblo  &  La  Junta  Railway  &  Power  Company,  with  a  capital 
stock  of   $200,000,   by  Francis  James,   .\ndrew  J.   Behymer   and  others. 

WILLOWS,  CM- — The  Snow  Mountain  Electric  Power  Company 
has  filed  articles  of  incorporation,  with  a  capital  stock  of  $500,000. 
The  directors  are:  Charles  H.  Glenn,  C.  R.  Wickes,  A.  S.  Lindstrom, 
of  Willows;  B.  H.  Burton.  T.  Harrington,  M.  J.  Boggs  and  H.  C. 
Stovall,  of  Colusa.  nic  company  has  been  organized  to  develop  a 
hydroelectric  power  plant  on  the  Middle  Fork  of  Stony  Creek.  Willows 
will  be  the  principal   place  of  business. 

CAIRO,  ILI- — The  Cairo  Terminal  Traction  Company  has  been  char- 
tered to  build  a  railway  from  Cairo  to  the  north  line  in  Pulaski  County. 
The  incorporators  and  the  first  board  of  directors  are  L.  E.  Fischer,  of 
Danville;  I).  Hogan.  Mound  City;  W.  S.  Dewey.  D.  H.  Sawyer,  and 
H.   F.   Vogel,  of  Cairo. 

CHICAGO,  ILL. — The  Homer  Roberts  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $500,000  by  Joseph  C-  Belden  and 
others. 

CHICAGO,  ILL. — .\rticles  of  incorporation  have  been  filed  for  the 
Midland  Telegraph  Company,  with  a  capital  stock  of  $15,000.  The  in- 
corporators are  Nathan  S.  Smyson,  John  A.  McKcown  and  F.  W.  Ray- 
mond. 

LAWRENCEVILLE,  ILL.— The  Farmers'  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $2,500,  by  \V.  F.  Foster,  C. 
F.  Breen  and  M.  G.  Couch. 

QUINCY.  ILL. — Tltc  Quincy  Intcrurban  Company  has  been  incorpo- 
rated, with  a  cipitnl  stock  of  $25,000.  The  directors  arc:  Henry  F. 
Dayton,  J.  Henry  Baslert,  Ezra  Best,  John  J.  Fisher,  W.  T.  Duker. 
J<ihn    S.    Cruttcnilon    and    .Vugusl    R.    Dick. 

ROCK  GROVE,  ILL,— 'Oie  Rock  Grove  Farmers'  Mutual  Telephone 
Company  has  been  incorporated  with  a  capital  stock  of  $1,200^  Tltc  in- 
corporators arc  I^wis  E.  Rote,  William  Fisher  and  Martin  Probst. 

GERMANY.  INO.— The  Gcrinnny  Mutual  Telephone  Company,  of 
Fulton    Covinty.    has   been   organized    to   construct  and    operate   telephone 


lines  and  exchanges  in  Germany  and  Fulton  County.  The  ofiicers  of  the 
company  arc:  Isaac  L.  Babcock,  president;  George  Heeler,  vice-president, 
and  Frank  I-eiter,  secretary. 

WOLF  L.\KE,  IND. — The  Farmers'  Mutual  Telephone  Company  has 
been  incorporated  to  construct  a  telephone  system  with  an  exchange  in 
this  town. 

TULS.\.  I.  T. — The  Tulsa  Electric  Light  Company  has  been  incor- 
porated with  a  capital  stock  of  $15,000  by  R.  D.  Campbell.  D.  M.  Martin- 
dale,  of  Tulsa,  and  H.  F.  Burt,  of  (Jklahoma  City.  Okla. 

DALLAS.  I.\. — The  Dallas  Mutual  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $i.ooa  by  H.  E.  Willis  and  others- 

MENLO,  lA. — The  Jefferson  Mutual  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $10,000,  by  M.  R.  Oine,  L.  E. 
Smith  and   C.   Wilson. 

OAKLAND,  lA. — Articles  of  incorporation  have  been  filed  for  the 
Bctna  Valley  Farmers'  &  Merchants'  Mutual  Telephone  Company,  with 
a  capital  stock  of  $15,000.     Joshua  H.   Spaiti   is  president. 

PERSIA,  l.\. — The  Persia  Mutual  Telephone  Company  has  been 
formed    with    a   capital    stock   of   $  to. 000. 

FRANKFORT.  KY.— The  Barren  River  Telephone  Company,  of  Bar- 
ron County,  has  been  incorporated  with  a  capital  stock  of  $300  by  Emmet 
G.    Logan.    Frank   P.   Hayes  and  G.   W.   White- 

HOPKINSVILLE.  KV. — Articles  of  incorporation  have  been  filed 
for  the  Pembroke  Home  Telephone  Company,  with  a  capital  stock  of 
$40,000,  by  R.   E.   Cooper  and  others. 

MOUNT.MN  GROVE,  MO. — The  St.  Louis,  Mountain  Grove  & 
Southern  Railway  Company  has  been  chartered,  with  a  capital  stock 
of  $300,000  to  build  a  railway  from  Mountain  Grove  to  Bryant  Creek, 
a  distance  of  30  miles.  The  directors  are:  J.  J.  Hedges,  J.  H.  Jarrett, 
E.  L.  Richardson,  of  Springfield;  J.  Allbands,  of  St.  Louis,  and  P.  M. 
Johnston,  of  Elmo,    III. 

RENO,  NEV. — Articles  of  incorporation  have  been  filed  for  the  Inter- 
urban  Electric  Railroad  Company  with  a  capital  stock  of  $100,000  by 
Walter  Wright,  Louis  Berrum,  J-  L.  Robinson,  O.  M.  Clifford,  George  W. 
Perkins.  John   Guilding  and  W.   F.   Webster. 

BARRYVILLE,  N.  Y. — .\rticlcs  of  incorporation  have  been  filed  with 
the  Secretary  of  State  for  the  Empire  &  Keystone  Telephone  Company- 
Tlie  company  is  capitalized  at  $10,000  and  the  iiKOrporators  are:  Alonzo 
A.  Calkin,  Monticello;  William  H.  Wilson,  Eldred;  Fred  F.  Freeman, 
Ilerryville,    and   others. 

EARL\"ILLE,  N.  V.— The  Earlville  Electric  Light  Company  has  been 
incorporated,  with  a  capital  stock  of  $10,000.  by  Guy  H.  Clark  and  others. 

LONG  EDDY,  N.  Y.— The  Delaware  &  Sullivan  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  J.  T.  Male  and 
others. 

BERLIN  CENTER,  OHIO.— The  Berlin  Center  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  W.  K.  Hughes 
and  others. 

DEFIANCE.  OHIO.— The  Defiance.  Hicksville  &  Fort  Wayne  Rail- 
v.ay  Company  has  been  incorporated,  with  a  capital  stock  of  $10,000.  by 
W.  E.  Golding.  H.  C.  Eflert,  M.  O.  Topliff.  E-  A.  Murphy  and  M.  I. 
Brown.     The  road  wili   be  operated  by  electricity. 

SYLVANl.A.,  OHIO. — The  Citizens'  Telephone  Company,  wth  a  capital 
stock  of  $10,000,  has  been  incorporated  by  F.  J.  Maisen  and  others. 


Legal. 


LIGHTING  BONDS.— In  a  friendly  -suit  which  wa.s  instituted  by  the 
City  of  Rcdiands  and  its  trustees  against  the  city  treasurer,  .-V  E, 
Brock,  the  California  Supreme  Court  rendered  a  decision  affirming  the 
validity  of  a  bond  issue  of  $50,000.  the  proceeds  to  be  applied  to  the 
electric  lighting  of  the  city  during  the  year  of  1907.  The  treasurer  alleged 
that  the  bonds  were  illegal,  for  the  reason  that  the  bonds  that  were  to  be 
used  was  not  among  those  for  -which  municipal  corporations  were  author- 
ized to  borrow  the  money.  The  court  holds  otherwise  and  commands 
the  city  treasurer  to  sign  bonds. 

LIABILITY  OF  OWNER  OF  ELECTRIC  WIRE  TO  POLICE  OF- 
FICER WHO  COMES  IN  CONT.\CT  THEREWITH  ON  ROOF  OF 
BUILDING.  WHILE  IN  THE  DISCHARGE  OF  HIS  OFFlCL\L 
Dl'TY. — .\  police  officer  of  the  city  of  Greenville.  Tex.,  went  to  the 
top  of  a  building  in  the  night  time  for  the  purpose  of  discovering  who.  if 
any  one,  was  engaged  in  a  room  in  an  adjoining  building  in  the  offense 
of  gaming.  '  While  thus  in  pursuit  of  the  functions  of  his  office  he  came 
i.i  contact  with  a  primary  wire  belonging  to  the  defendant  and  was  in- 
jured. The  wire  in  question  carried  a  current  of  1000  volts  or  more  and 
the  insulation  bad  been  allowed  to  rot  and  wear  off.  The  defendant  con- 
tended that  its  act  in  maintaining  the  wire  in  a  defective  condition  at  the 
pl.icc  dcscribeil  could  not  be  regarded  as  actionable  negligence,  because 
an  injury  to  the  plaintiff  at  the  time  and  in  the  manner  set  forth  could  not 
have  been  anticipated  or  foreseen.  Hut  this  was  held  not  to  be  an  avail- 
able defence.  The  plaintiff  was  on  the  building  in  tlie  discharge  of  an 
official  duly  and  for  the  purixise  of  apprehending  suspected  violators  of  . 
the  law,  and  he  was  in  no  way  a  trespasser.  It  was  held  that  the  defend- 
ant was  liable  in  damages.  City  of  Greenville  vs.  Pitts.  Court  of  Civil 
.Vppcals  of  Texas,  102  S.  W.  Rep.  451. 

RIGHT  TO  A  TR.VDE  SECRET.— Last  week,  in  a  decision  reversing 
the  lower  court  in  the  case  of  the  Vulcan  Dctinning  Company  against  the 
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American  Can  Company,  the  Court  of  Errors  and  Appeals  of  Xew  Jersey 
has  carried  the  principle  of  the  responsibility  of  an  employee  to  keep  in- 
violate the  secrets  of  his  employer  one  step  further  than  it  has  ever  gone 
before  in  the  eyes  of  the  law,  making  the  responsibility  involuntarily  to 
extend  to  whoever  hires  away  the  possessors  of  the  private  knowledge. 
The  litigation  arose  out  of  the  use  by  the  American  Can  Company  of  a 
process  of  separating  and  recovering  tin  and  steel  from  tin  cans  and 
waste  scrap  which  the  Vulcan  Detinning  Company  claimed  to  own.  The 
New  Jersey  Court  in  its  finding  holds  that  the  former  employees  of  the 
\'ulcan  Company  who  received  knowledge  of  the  secret  process  in  con- 
fidence became  its  trustees,  with  all  the  duties  and  obligations  of  such  a 
position.  By  employing  these  men  with  the  knowledge  that  tliey  pos- 
sessed the  \'u]can  Company's  secret,  the  court  contends  that  the  Ameri- 
can Can  Company  also  became  responsible  and  put  itself  in  the  peculiar 
position  of  trustee  for  its  rival.  The  American  Can  Company  is  not  only 
permanently  enjoined  from  proceeding  with  its  detinning  operations,  but 
it  is  ordered  to  account  to  its  rival  for  all  of  the  profits  it  has  made  out 
of  the  detinning  plants  up  to  date. 

RIGHT  TO  USE  PATENT  TROLLEY  SWITCHING  DEVICE  IN 
CONNECTION  WITH  ELECTRIC  LOCOMOTIVES  NOT  FUR- 
NISHED BY  PATENTEE.— The  General  Electric  Company,  to  whose 
rights  the  plaintiff  company  succeeded,  sold  to  the  Illinois  Telephone  Con- 
struction Company,  in  1903,  twenty-two  electric  locomotives.  Upon  the 
delivery  of  one  of  the  locomotives  the  discovery  was  made  that  there  was 
no  practical  overhead  switch  for  the  trolleys  and  that  one  was  required 
in  order  to  operate  the  locomotives  automatically.  The  Illinois  Company 
was  engaged  in  operating  trains  in  tunnels  under  the  streets  of  the  city  of 
Chicago,  and  to  be  required  to  switch  the  trolley  from  one  line  to  another 
by  hand  would  have  been  a  serious  impediment  to  the  running  of  trains. 
After  many  experiments  a  system  was  hit  upon  by  which  the  trolley  could 
be  automatically  switched  from  one  line  to  another,  correspondingly  with 
the  switching  of  the  car.  A  patent  on  this  device  was  secured  and  the 
present  suit  was  brought  to  restrain  the  tunnel  company  from  using 
certain  other  electric  locomotives,  previously  purchased  from  another 
manufacturer,  in  connection  with  the  device.  It  was  held  that,  as  there 
was  no  restriction  in  the  contract  of  sale,  the  tunnel  company  could  use 
the  switching  device,  not  only  with  the  locomotives  bought  of  the  Gen- 
eral Electric  Company,  but  as  well  with  others  bought  from  other  makers, 
and  that  the  seller  could  not  claim  that  such  use  amounted  to  an  infringe- 
ment of  his  patent  rights.  Thomson-Houston  Electric  Company  vs.  Illinois 
Telephone  Construction  Company,  United  States  Circuit  Court  of  Appeals, 
15:3  Fed.   Rep.  630. 

NEGLIGENCE  OF  ELECTRIC  LIGHT  COMPANY  IN  PL.\CING 
HIGH-TENSION  WIRES  TOO  CLOSE  TOGETHER  AND  IN  NOT 
PROPERLY  INSULATING  A  QUESTION  FOR  THE  JURY.— D.  L. 
Brooks,  an  experienced  lineman  in  the  employ  of  the  Western  UniorT 
Telegraph  Company,  wos  ordered  to  string  some  wires  for  the  company 
on  a  pole  at  the  corner  of  Main  and  Calhoun  streets  in  the  city  of  Mem- 
phis, Tenn.  On  the  same  pole  were  two  wires  belonging  to  the  Memphis 
Consolidated  Gas  &  Electric  Company,  the  pole  standing  between  the  two 
wires,  which  were  about  eighteen  inches  apart.  One  of  the  wires  was 
spliced  at  a  point  near  the  pole  and  the  insulating  tape  had  worn  away. 
The  lineman,  while  at  w^ork,  received  a  shock  of  electricity,  which  threw 
htm  from  the  pole  and  resulted  in  his  death.  No  one  witnessed  the  acci- 
dent, but  there  was  evidence  tending  to  show  that  the  shoulder  of  the 
deceased  touched  the  exposed  wire  of  the  Memphis  company  while  his  foot 
was  resting  upon  a  grounded  telephone  wire  attached  to  the  pole  about 
five  feet  lower  down.  In  an  action  against  the  Memphis  company  the 
negligence  charged  against  the  defendant  was  in  placing  the  high-tension 
electric  light  wires  too  close  together  on  the  pole,  in  not  properly  insulat- 
ing them,  and  in  failing  to  inspect  them  so  as  to  keep  them  in  a  reason- 
ably safe  condition.  In  the  lower  court  the  question  of  negligence  was 
left  for  the  determination  of  the  jury  and  a  verdict  against  the  company 
was  brought  in.  Upon  appeal  to  the  United  States  Circuit  Court  of  Ap- 
peals it  was  held  that  the  question  was  a  proper  one  for  the  jury  and 
the  judgment  against  the  defendant  company  was  affirmed.  The  defendant 
claimed  that  the  lack  of  insulation  at  the  point  where  the  wire  was  spliced 
was  immaterial  because  it  is  impossible  to  eflfcctually  insulate  a  high- 
tension  wire  of  the  kind  in  question  and  the  deceased  had  been  instructed 
to  regard  all  such  wires  as  live  wires,  and  as  if  no  attempt  had  been  made 
to. insulate.  But  in  view  of  the  fact  that  such  wires  arc  required  to  be 
insulated,  and  that  in  this  ca9c  an  attempt  to  insulate  had  been  made,  the 
court  was  of  the  opinion  that  it  was  for  the  jury  to  say  whether  or  not 
the  defendant  had  been  unmindful  of  its  duty  to  exercise  proper  care. 
\I'-mphis  Consolidated  Gas  Sc  Electric  Company,  152  Fed.  Rep.  677. 


Obituary. 


MR.  J.  C.  SNYDER,  chief  engineer  of  the  Great  Western  Power  Com- 
pany.  Oroville,  Cal..  died  recently  after  an  illness  of  nearly  two  weeks 
with  tubercular  meningitis.  He  wan  only  35  years  of  age.  Although  a 
young  man.  he  had  made  an  enviable  reputation  in  hi**  profession.'  He 
had  gained  a  high  standing  among  the  engineers  of  the  country  as  was 
shown  by  his  selection  lo  dir€?ct  the  con-struction  of  one  of  the  greatest 
power  plants  in  the  warld.  His  doalh  is  a  great  loss  to  the  Great  West- 
crn  Power  Company.  The  deceased  was  warmly  regarded  by  all  who 
met  him  and  held  in  high  esteem  by  all  acquaintances.  His  father.  H. 
W.  Sny<lcr,  lives  at  Harrisburg.  Pa.,  but  was  able  lo  arrive  in  time  tn 
spend  the  last  few  hours  with  his  son.  In  his  great  grief  he  has  the 
sympathy  of  the  community.     The  remains  will   be  taken   East  for  burial. 


MR.  L.  J.  MAGEE.— We  record  ^with  profound  regret  the  sudden  death 
in  New  York  City  from  apoplexy,  on  July  2,  of  Mr.  Louis  Jones  Magee, 
a  distinguished  electrical  engineer.  He  was  born  in  Maiden,  Mass.,  in 
September.  1S62,  and  was  graduated  from  Wesleyan  University  in  1883. 
He  entered  the  shops  of  the  Thomson-Houston  Company  at  Lynn  and 
then  went  to  Lima,  Peru,  where  he  installed  several  electrical  illuminat- 
ing plants.  When  he  returned  he  became  more  closely  associated  with 
the  Thomson-Houston  Company  as  its  representative  to  Europe,  where 
he  constructed  its  first  electric  tramway  on  the  Continent.  In  Berlin 
he  organized  and  became  the  resident  manager  of  the  L^nion  Elektricitats- 
Gesellschaft.  Three  years  ago  he  returned  to  this  country,  and  he  has 
since  represented  the  consolidated  Allgemeine  Elektricitats-Gesellschaft 
as  resident  director  here.  Meantime  he  has  been  a  frequent  contributor 
to  the  engineering  press.  In  1894  he  married  Miss  \'irginia  P.  Kent,  of 
Berlin,  who  survives  him.  His  mother,  Mrs.  Mary  Magee,  86  years  old, 
is  living  at  Maiden.  Mr.  Mag«e  was  a  member  of  the  American  Insti- 
tute  of   Electrical  Engineers  and  of  the   Engineers'  and    Lawyers'    clubs. 


Personal. 


MR.  GILBERT  ROSENBUSCH,  of  the  Underground  Electric  Railways 
Company  of  London,  Ltd.,  sailed  from  Liverpool  for  New  York  on  the 
Adriatic,  July  3,  to  >itudy  the  latest  developments  in  electric  traction  work. 
MR.  P.  G.  WATMOUGH,  JR.,  consulting  electrical  engineer.  New 
York,  advises  us  that  he  has  lately  been  occupied  in  straightening  out 
various  matters  in  the  Elberon  plant  of  the  New  Jersey  Consolidated 
Water  &  Light  Company. 

COMMISSIONER  SAGUE,  of  the  Public  Utilities  Commission  of  New 
York,  has  been  made  chairman  of  the  committee  on  instructions  for  the 
expert  attaches,  and  Mr.  C.  D.  Barnes,  electrical  expert  of  the  old  Rail- 
road Commission,  has  been  retained. 

MR.  T.  N.  VAILu — .^t  a  meeting  of  the  board  of  directors  of  the 
New  York  Telephone  Company  last  week  Mr.  Theodore  N.  Vail  was 
elected  president  to  succeed  Charles  F.  Cutler,  deceased.  Mr.  Vail  is 
president  of  the  American  Telephone  &  Telegraph  Company. 

MR.  HENRY  C.  HIGGTNS.  manager  of  the  Sterling,  Dixon  &  East- 
ern Electric  Railway,  of  Dixon,  111.,  and  also  manager  of  the  Lee  County 
Lighting  Company,  has  resigned  botli  positions.  He  will  be  succeeded 
by  Mr.  Edward  B.  Kirk,  of  Oshkosh,  Wis.,  vice-president  and  general 
manager  of  the  Winnebago  Traction   Company. 

MR.  CHARLE:S  S.  POWELL  has  resigned  as  general  agent  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  with  headquarters  in 
New  York  City,  and  with  his  resignation  the  position  has  been  abolished. 
Mr.  Powell  has  made  no  definite  plans  for  the  future,  but  expects  to  be 
in  Ne\v  York  for  the  next  two  or  three  months. 

MR.  GEORGE  B.  FOSTER  has  taken  the  management  of  the  Power 
Improvement  Company,  which  on  July  I  opened  an  ofllce  at  ::oi8  Fisher 
Building,  Chicago,  to  handle  De  Laval  steam  turbines,  generating  units 
and  centrifugal  pumps,  and  the  Wilkinson  mechanical  stoker.  Mr.  Foster 
is  well  known  in  Chicago  through  his  many  years'  connection  with  the 
Bullock    and    Wagner   companies. 

MR.  C.  W.  HUMPHREY,  foimerly  engineer  and  manager  of  the 
Northern  Colorado  Power  Company,  has  opened  an  office  for  consulting 
practice  in  all  branches  of  electrical  engineering  work  in  The  Rookecy, 
Chicago.  Mr.  Humphrey  was  also  formerly  engineer  for  the  Denver  Gas 
&  Electric  Company,  and  has  had  considerable  experience  in  electric 
power  plant  work  in  Denver  and  vicinity. 

MR.  J.  E.  LYONS,  chief  engineer  of  the  Cleveland,  Painesville  &  East- 
ern power  plant  at  Willoughby,  Ohio,  has  been  promoted  to  the  position 
of  superintendent  of  power  and  cars,  to  take  effect  July  i.  Mr.  Lyons 
was  master  mechanic  of  the  East  Cleveland  Railway  Company  for  five 
years,  and  was  with  the  Cleveland  City  Railway  Company  for  one  year 
in  the  same  capacity.  He  has  been  with  the  C.  P.  &  E.  R.  R.  Company 
for  1 1  years. 

MR.  .'\.  C.  WILL.VRD,  consulting  mechanical  engineer,  advises  us  of 
the  opening  in  the  National  Metropolitan  Bank  Building,  Washington,  of 
a  firm  of  associate  engineers,  of  which  he  is  a  member,  Mr.  Philander 
Betls  is  the  member  for  electrical  engineering  and  Mr.  S.  H.  Wood- 
bridge  for  heating  and  ventilation  in  the  Southern  states  exclusively. 
The  chief  purpose  is  the  ec|uipmcnt  of  buildings,  but  general  consultation 
work  in  mechanical  and  electrical  engineering  will  be  undertaken. 

MR.  HIRAM  PERCY  MAXIM  will  resign  his  position  as  chief  engi- 
neer of  the  Electric  Vehicle  Company  on  August  I.  having  held  that 
important  position  for  many  years.  He  docs  this  to  take  up  some  new 
developments  which  cannot  be  made  public  at  the  present  time,  but 
regarding  which  full  details  will  be  announced  in  the  fall.  His  head- 
quarters will  remain  at  Hartford.  Conn.,  where  he  will  open  an  office, 
n  has  played  a  very  prominent  part  in  the  devclop- 
ilomobilcs,  and  has  left  his  mark  on  the  Columbia 
and  electric.  He  has  been  chairman  and  member 
technical  committees  on  automobile  improvement. 
MERSIION  sailed  July  2  on  the  Cunard  steamer 
on  his  way  to  South  Africa  in  connection  with  the 
iipany.  He  cxpecrs  to  Ix:  absent 
will  meet  in  South  Africa  a  num- 
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work  of  the  Victoria  Falls  I'o\ 
this  country  about   100  day 


he 


r   of  the   directors  and  officials  of  the   Victoria   Falls 
rj    Mr.    Arthur   Wright,  of    Ixindon."  who  is  directly    r 


r   Company, 
ible   for  the 


ELECTRICAL      WORLD 


Vol.  L,  No.  2 


enKinccrinB  of  the  steam  stations  which  the  power  company  is  installing 
on  the  Rand.  Mr.  Mcrshon  will  be  in  consultation  relative  to  the  loca- 
tion of  the  steam  stations  an<l  as  to  the  local  distribution  circuits.  He 
will  Ko  from  Johannesburg  to  Victoria  Falls,  passing  on  the  way  through 
the  country  in  which  will  be  located  the  transmission  line  from  Victoria 
Falls  to  Johannesburg  and   the   Witwatcrsrand. 

MR.  C.  D.  McKEl-VEY.— Mr.  Charles  D.  McKclvey,  of  Patcrson,  has 
been  appointed  inspector  of  railioads  by  Joseph  VV.  Congdon.  president 
of  the  Hoard  of  Railroad  Commissioners  of  New  Jersey.  Mr.  McKclvey 
has  had  long  experience  in  many  kinds  of  railroad  work,  and  is  particu- 
larly well  equipped  for  his  duties.  He  began  as  a  telegraph  operator 
in  a  country  station.  Then  he  was  successively  brakeman,  conductor, 
train  dispatcher  and  st.ilion  agent  on  the  Erie,  after  which  he  became 
general  superintendent  of  the  New  Jersey  Midland,  serving  as  such  until 
1889,  when  he  went  to  the  New  York  Central  to  take  charge  of  the  Grand 
Central  Station.  About  a  year  later  he  resigned  to  build  the  Edgcwater 
tunnel.  Subsequently  he  had  charge  of  the  construction  of  the  VVilkes- 
Harrc  &  Eastern  Railroad.  He  next  served  with  the  New  York,  Susque- 
hanna &  Western  Railroad,  l>eing  its  general  superintendent  for  nine 
years.  He  served  last  year  on  the  Finance  Commission  of  Patcrson  and 
as  president  of  the  ISoard  of  Public  Works  of  that  city. 


Trade  Publications. 


SP.VRKING  COILS.— The  .Autocoil  Company.  136  Seventh  Street, 
Jersey  City,  N.  J.,  has  issued  a  sheet  containing  illustrations  of  its  "08" 
hard-rubber  unit  autocoils. 

ELECTRICAL  INSTRUMENTS.— Queen  &  Company,  Philadelphia, 
have  issued  a  large  sheet  hanger  in  colors  illustrating  a  number  of  testing 
set.^i,   which  together    cover  the  entire  field  of'  electrical  testing. 

THERMIT  STEEL  FOR  WTiLDINC— This  is  the  title  of  a  recent 
publication  of  the  Goldschmidt  Thermit  Company,  of  New  York,  N.  Y., 
issued  to  give  more  specific  information  regarding  the  use  of  thermit 
in   making  repairs.     Prices  are  also  included  of  thermit  and  accessories. 

PORTABLE  ELECTRICITY.— With  this  title,  Harvey  Hubbell,  Inc., 
Bridgeport,  Conn.,  has  issued  a  well  illustrated  catalogue  describing  the 
various  types  of  Hubbell  attachment  plugs  and  showing  some  of  their 
applications  in  household  use.  One  cap  fits  all  the  Hubbell  attachment 
bases,  which  are  made  for  cord  suspensions,  chandeliers,  wall  brackets, 
floors,   walls,  etc. 

STEAM  POWER  PLANT  ECONOMY.— Chas.  C.  Moore  &  Co.,  of 
San  Francisco,  have  issued  for  free  circulation  a  pamphlet  entitled  "A 
Method  of  Calculating  Steam  Power  Economy,"  containing  a  comparison 
of  economies  with  steam  and  electrically  driven  auxiliaries,  initial  cost 
of  plant  under  Pacific  Coast  conditions,  and  total  cost  of  power  with 
special  reference  to  the  use  of  oil  fuel. 

FUSES,  BASES,  ETC.— The  ChascShawmut  Company  has  just  issued 
to  the  trade  a  very  attractive  sS-page  booklet,  pocket  size,  covering  its 
complete  line  of  fuses,  bases  and  fittings.  In  addition  to  its  regular 
line,  this  catalogue  presents  a  number  of  specialties  which  have  recently 
been  placed  upon  the  market.  Containing  over  one  hundred  illustrations 
and  considerable  valuable  data,  this  catalogue  will  be  eagerly  sought  by 
all  interested  in  this  class  of  material. 

WARREN  ALTERNATORS.— The  Warren  Electric  Manufacturing 
Company,  Sandusky,  Ohio,  in  Bulletin  No.  30,  illustrates  and  describes 
the  Warren  revolving-field  alternator,  which  is  made  for  generating 
single-phase,  two-phase,  or  three-phase  currents.  Owing  to  the  spacing 
of  the  coil  slots,  a  eustomef  who  purchases,  for  example,  a  single-phase, 
Ss-kw  alternator  can  at  any  time  convert  it  into  a  loo-kw,  2  or  3-phase 
machine,  by  merely  changing  the  armature  coils.  Machines  of  loo-k^v, 
joo-kw,  and  300-kw,  60-eyeles,  are  illustrated,  one  of  the  latter  being 
shown  in  the  Bay  City,  Mich.,  municipal  electric  light  station. 

OERLIKON  PUBLICATIONS.— Among  recent  publications  of  the 
Maschinenfabrik  Oerlikon,  Zurich,  Switzerland,  which  are  always  excellent 
in  matter  and  execution  are  the  following  quarto  pamphlets:  A  54-page 
pamphlet  describing  and  illustrating  the  CafTaro-Brescia  generating  and 
transmission  plant;  one  of  34  pages  devoted  to  an  elaborate  account  of 
an  electrolytic  method  for  the  production  of  hydrogen  and  oxygen  from 
water;  and  a  26.pagc  pamphlet  giving  in  detail  the  methods  and  results 
of  tests  of  the  electrical  machinery  built  for  a  so,ooo-volt  Italian  trans- 
mission line.  Recent  Oerlikon  bulletins  describe  the  steam  turbine  sup- 
plied to  the  Central  Electric  Company  of  London,  and  a  new  railway 
motor.  A  bulletin  gives  the  results  of  operation  of  a  Swiss  electric  rail- 
way and  another  relates  to  the  details  of  tests  for  high-voltage  apparatus. 
MECHANICAL  DRAl-T. -Sevcr.tl  mccbanic.1l  draft  plants  of  large  size 
arc  described  in  a  booklet  recently  published  by  the  Green  Fuel  Econo- 
mirer  Company,  of  Malteawan.  N.  V.  A  pair  of  fans  supplied  to  the 
East  St.  Louis  &  Suburban  Railway  are  said  to  be  the  largest  ever  built 
with  overhung  wheels,  the  wheels  measuring  10  ft.  6  in.  in  diameter,  by 
7  fl.  wide  at  the  tiiw  of  tlie  blades  and  being  driven  by  Corliss  engines. 
Photographs  arc  shown  of  nearly  n  dozen  other  large  plants  and  also 
drawings  and  layouts  of  a  number  of  large  .ind  interesting  instnlKitions, 
including  the  new  Hoboken  terniin.il  of  the  Lackawanna  R.iilroad.  A 
portion  of  the  book  is  dcvotetl  to  the  Green  Fuel  Economizer,  which  is 
often  put  in  with  mechanical  draft  fans  l>ccause  they  Ixith  are  beneficial 
under  similar  conditions  and  complementary  in  promoting  fuel  economy. 
I.ICHTNIXt;    ARRESTERS.— A    new    line  of   :iltcrnatinK  current   light- 


ning arresters  has  been  developed  during  the  last  year  by  the  General 
Electric  Company,  and  is  described  in  Bulletin  45<>  J""  issued.  These 
lightning  arresters  arc  designed  to  First,  discbarge  potentials  moderately 
higher  than  the  potential  of  the  circuit  protected.  Second,  restrain  the 
flow  of  the  dynamic  current  across  the  gaps  and  extinguish  the  arc  when 
normal  potential  is  restored.  Third,  discharge  high  potentials  covering 
a  wide  range  of  frequency.  Fourth,  prevent  excessive  rises  of  potentials 
between  lines  as  well  as  between  lines  and  ground.  These,  like  previous 
lightning  arresters  made  by  this  company,  are  an  elaboration  of  Prof. 
Elihu  Thomson's  fundamental  patents;  and  investigations  and  experi- 
ments of  the  past  year  have  suggested  certain  improvements  which  are 
described  in  the  bulletin.  The  lightning  arrester  consists  in  general  of 
a  number  of  spark  gaps,  some  of  which  are  shunted  by  resistance  rod=. 
In  this  way,  selective  paths  are  formed  and  these  arc  so  designed  as  to 
give  the  arresters  a  uniform  voltage  breakdown  regardless  of  the  frc. 
quency  or  quantity  of  discharge.  Diagrams  of  connections  are  shown,  and 
different  styles  of  disconnecting  switches,  choke  coils,  etc.,  are  illustrated. 
NATIONAL  ELECTRIC  LAMP  ASSOCIATION  BULLETINS.- 
The  National  Electric  Lamp  Association  has  issued  a  series  of  eight  bulle- 
tins for  circulation  among  architects,  building  contractors,  illuminating 
engineers,  electrical  engineers,  college  professors,  students,  mechanical 
engineers  and  civil  engineers,  members  of  electrical  associations,  mem- 
bers of  electrical  societies,  etc.  Two  of  these  give  a  brief  description  of 
the  National  Electric  Lamp  .\ssociation  and  its  engineering  department, 
where  the  lamps  from  all  companies  composing  the  Association  arc  sent 
to  be  subjected  to  every  conceivable  test.  Two  bulletins  treat  of  the 
"Gem"  metallized  filament  lamp,  and  include  a  general  description  of  the 
lamps,  characteristics  of  the  lamp  as  to  operation,  power  consumption, 
quality  of  light,  adaptability,  simplicity  of  operation,  etc.  Cuts  of  the 
lamps  with  various  Holophane  reflectors  are  given,  together  with  the 
vertical  distribution  eur\-es  of  the  lamps  in  units.  Tables  sliow  the  actual 
cost  of  operating  the  various  types  of  lamps  for  1000  hours  on  various 
costs  of  power.  The  tantalum  lamp  is  described  In  another  bulletin. 
Vertical  distribution  curves  are  given  and  also  tables  of  the  comparatiyc 
cost  of  operating  carbon  "Gem"  metallized  and  tantalum  filament  lamgs 
showing  the  advisability  of  substituting  tantalum  lamps  for  the  less 
efficient  type  where  the  cost  of  power  is  high.  Two  bulletins  are 
devoted  to  the  tungsten  filament  lamp.  These  lamps  are  at  present 
on  the  market  only  in  the  40  and  60  cp  street  series  form  but  may  be 
soon  manufactured  for  multiple  service.  "Data  on  Illumination"  is  the 
title  given  to  Bulletin  No.  7.  which  gives  a  number  ot  points  to  be  con- 
sidered in  designing  illumination,  on  methods  of  illumination  and  measure- 
ment of  light.  Tables  are  given  showing  the  intensity  of  light  sources 
in  candle-power  per  square  inch,  color  of  common  illuminants,  effect 
of  colored  lights  on  various  colors,  required  illumination  for  various 
classes  of  service  and  increase  of  illuminations  for  various  colored  walls. 
Cuts  of  several  of  the  lamps  arc  given  in  connection  with  their  vertical 
distribution  cur\-cs,  and  a  table  gives  the  intensity  of  illumination  in 
foot  candles  produced  at  various  points  in  horizontal  planes  by  a  light 
source  of  one  candle-power,  and  also  the  angle  made  by  the  light  ray 
and  a  line  perpendicular  to  the  horizontal  plane.  .As  an  aid  to  those 
computing  lighting  circuits  a  table  is  given  showing  the  current  taken 
by  various  lamps,  together  with  wiring  tables  and  proper  formuljc  for 
computation.  The  Engineering  Department  of  the  National  Lamp  .Asso- 
ciation. 4411  Hough  .-\venue,  Cleveland,  Ohio,  will  place  anyone  inter- 
ested on  the  permanent  mailing  list  for  bulletins  on  incandescent  lamps 
and   illumination. 


"Business  Notes. 


THE  LORD  ELECTRIC  COMPANY  has  meved  its  office,  factory  an-I 
construction  department  to  313  West  Fortieth  Street,  Xew  York  City, 
where  it  has  improved  facilities  for  transaction  of  business. 

VAN  DORN. — The  Van  Dorn-EIIiolt  Electric  Company  has  chanfced 
its  name  to  the  Van  Dorn  Electric  &  Manufacturing  Company,  and  has 
increased  the  capacity  of  its  plant.  It  has  added  a  new  department, 
which  will  be  devoted  to  the  manufacture  of  tools,  particularly  electric 
drills  and  reamers. 

EDISON  BATTERIES.— The  Edison  Manufacturing  Company  has  re- 
ceived a  letter  from  Mr.  James  Craig,  the  owner  of  the  winning  motor 
boat.  *'.\ilsa  Craig,"  in  the  recent  race  from  New  York  to  nermudn,  for 
the  James  Gordon  Bennett  cup,  stating  that  the  *'.\ilsa  Craig"  was  equipped 
with  Edison  cells  and  spark-coil  and  that  they  scr^-ed  their  purpose  proj»er. 
ly.     The  run  was  771   miles. 

CROCKER-WHEELER  (Columbus,  Ohio)  OFFICE,— In  order  to 
handle  the  mass  of  business  in  electric  generators  and  motors  in  southern 
Ohio,  the  Cleveland  office  of  Crocker-Wheeler  Company,  of  Ampere,  N.  J.. 
has  found  it  advisable  to  open  a  sub-office  in  the  Columbus  Saving  &  Trust 
Company  Building,  Columbus,  Ohio.  The  sub-office  will  be  in  charge  of 
Chas.  W.  Cross,  formerly  of  the  Oeveland  office  of  Crocker- Wheeler 
Company. 

SUBWAY  CONTROLLING  APPARATUS.— Mr.  John  C,  Terry,  sales 
engineer  of  the  J.  L.  Scbtireman  Company,  Chicago,  who  is  in  charge 
of  the  New  York  branch  of  this  company  at  gj  Chambers  Street.  New- 
York  City,  has  recently  secured  the  contract  for  furnishing  the  controlling 
apparatus  for  the  new  tunnel  of  the  Interborough  Rapid  Transit  Company, 
The  conditions  to  be  met  with  in  this  installation  are  somewhat  difficult 
and  the  contract  was  awarded  aftci  a  most  thorough  investigation  into 
the    merits   of   the    apparatus. 
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UNITED   STATES   PATENTS   ISSUED  JULY   j.    190;. 
[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  Atiys..  41  Park  Row,  N.  V.] 

858.363/  TELEPHONE  EXCHANGE;  Oarence  A.  Anderson,  Umisburg, 
Kan.  App.  filed  May  18.  1903.  The  combination  with  step  by  step 
mechanism,  a  propelling  device  therefor,  and  a  holding  pawl,  of  a 
magnet  for  releasing  said  mechanism  from  its  holding  pawl,  and  a 
normally  open  electrical  connection  for  said  magnet  arranged  to  be 
closed  by  the  forward  movement  of  said  mechanism  and  to  be  held 
during  two  or  more  steps  thereof. 

858.365.  METHOD  OF  MAKING  INSULATING  TUBES;  Emil  Haefely. 
Basel,  Switzerland.  App.  filed  Sept.  26,  1904.  Relates  to  method  of 
manufacturing  insulating  tubes,  and  provides  a  machine  having  a 
roller  with  protuberances  which  contact  with  the  tube  in  succession  and 
compress  its  material  into  compact  and  durable  form. 

^58.391-  PRIMARY  BATTERY;  Charles  E.  Hite.  Burlington.  N.  J.  App. 
filed  Dec.  23.  1905.  Provides  a  battery  or  cell  of  compact  form 
adapted  to  give  a  greater  potential  difference  between  its  terminals 
than  is  now  obtainable,  and  consists  in  bringing  the  elements  close 
together  and  maintaining  the  electrolyte  in  such  manner  that  it  will  be 
replaced  by  further  electrolyte  as  fast  as  exhausted. 


'W 


858.687 — Ignition  System  for  Explosion  Engines. 


«58,392-  PRIMARY  BATTERY^  Qiarles  E.  Hite,  Burlington.  N.  J.  App. 
filed  Dec.  28,   1905.     Relates  to  modifications  of  the  above. 

858.309.  CONTROLLER:  Michael  Kelly.  Hammond.  Ind.  App.  filed 
>cpt.  22,  1906.  Provides  an  improved  form  of  controller  for  dental 
motors  adapted  to  rest  upon  the  floor  and  be  operated  by  the  foot  of 
'he  operator  while  the  same  foot  is  resting  upon  the  floor, 
1)0.  ELECTRIC  1-l'RNACE  PROCESS:  Franz  von  Kugclgen  and 
'Icorge  O.  Seward,  llolcombs  Rock,  Va.  App.  filed  Jan.  31,  1905.  .\ 
furnace  designed  especially  for  the  production  of  low  carbons  and 
carbon   free  metals,   such   as  chromium,  tungsten  and  molybdenum. 

858.425.  METHOD  OF  CONTROL  FOR  ELECTRIC  MOTORS;  Nor- 
man \V.  .Storer,  Pittsburg,  Pa.  App.  filed  July  24,  1905.  Relates  to 
the  series  parallel  control  of  electric  motors  and  is  designed  to  limit 
the  fluctuations  in  the  amount  of  current  required  to  the  minimum 
which  wiP  permit  the  fulfillment  of  the  required  service  conditions. 

05».454-  TELEPHONE  SYSTEM;  E.  B.  Heaford.  Omaha.  Neb.  App. 
filed  Dec.  31.  1906.  In  a  telephone  system,  the  combination  with  a 
central  station,  and  a  subscriljcr's  station,  of  a  cord  circijit,  a  line 
circuit,  a  plug  and  jack  for  connecting  the  circuits,  a  signal  con- 
trolling relay  bridging  the  line  circuit,  a  cutoff  relay  for  controlling 
"he  said  relay  circuit,  and  a  resistance  and  impedance  circuit  bridging 
the  springs  of  the  jack  and  inductively  related  to  the  cutoff  relay. 
j68.  CONTROLLING  APPARATUS;  Walter  J.  Richards.  Milwau- 
kee, Wis.  App.  filed  April  11,  1904.  Provides  means  for  automatically 
regulating  the  operation  of  fluid  pumps,  especially  in  conjunction  with 
air  compressors   when  operated  by  means  of  electric   motors. 

858.469,-  FLUID-PRESSURE  SYSTEM;  Walter  J.  Richards.  Milwaukee. 
Wis.  App.  filed  Oct,  6,  1904.  Relates  to  electrically  driven  fluid 
pumps,  and  particularly  to  the  use  of  alternating  currents  for  the 
pur|KJse  of  supplying  the  necessary  energy  to  the  motor  mains. 

858.471.  CONTROLLING  APPAR.XTUS  FOR  PRESSURE  SYSTEMS; 
Walter  J.  Richards.  Milwaukee.  Wis.  App.  filed  Tan.  3.  1905.  Re- 
lates  to   modifications  of   the  above. 

8^H.474.  AITACHMENT  FOR  ELECTRIC  METERS;  William  L. 
.Saunders.  Denver.  Col.  App.  filed  June  27.  1905.  Relates  to  an  at- 
tachmtnt  for  electric  meters  and  is  designed  to  frustrate  and  detect 
any  attempt  made  by  unauthorized  persons  at  tampering  with  ex- 
jHiscd  portions  for  so-called  loop  wires  which  extend  from  the  wall 
to  thf   tlectric   meter. 


858^76.     SYSTEM  OF  CONTROL  FOR  ELECTRIC  MOTORS;  Otto  S. 
Pittsburg,   Pa.     App.  filed  Aug. 
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rating in   speed, 
858.478.     CONTROLLER  FOR  STORAGE  BATTERIES  AND  SIMILAR 

Pl'RPOSES;  Frank  L.  Sessions.  Columbus.  Ohio.  App.  filed  Oct.  ag, 
'903.  Relates  to  improvements  in  the  construction  and  arrangement 
of  device*  by  which  storage  batteries  arc  on  one  hand  connected  to 
the  charging  lines  and  on  the  other  hand  are  sul>scqucnt)y  connected 
lo  the  motor  to  which  they  are  to  supply  current. 


858 


SYSTEM  OF  CONTROL  FOR  ELECTRIC  MOTORS;  Norman 
Storer,  Pittsburg,  Pa.  App.  filed  July  24,  1905.  Relates  to 
systems  of  control  for  electric  motors  and  particularly  to  such  systems 
as  operate  to  change  the  motors  from  series  to  parallel  relation  dur- 
ing acceleration. 
8,507.  PROCESS  OF  ELECTRIC  WELDING;  Weston  M.  Fulton  and 
John  S.  Brown,  Knoxvilie,  Tenn.  App.  filed  June  23,  1904.  Relates 
to  the  electric  welding  of  thin  sheet  metal.  Consists  in  effecting  an 
approximately  uniform  resistance  to  the  electric  current  between  the 
electrodes  by  continuously  removing  the  scale  from  the  surface  of  the 
electrodes  and  dressing  or  ^lisljing  said  surfaces  to  evenness  so  as 
niformil 

554.  WIRELESS  TRANSMISSION;  Harold  A.  Yarnell.  Los  Angeles, 
Cal.  App.  filed  Apr.  23.  igo6.  Relates  to  wireless  transmission  and 
provides  means  for  eliminating  the  losses  due  to  the  ground  con- 
nection heretofore  employed  and  thus  increase  the  efficiency  of  the 
system. 

,563.  GALVANIC  BATTERY';  Benjamin  J.  Blameuser,  Chicago,  111. 
App.  filed  Jan."  20,  1906.  Relates  to  improvements  in  galvanic  bat- 
teries and  more  particularly  to  batteries  in  which  depolarizing  com- 
pounds are  provided  for  combination  with  the  nascent  hydrogen 
evolved  during  chemical  a-:tion. 

569.  SPACE  TELEGRAPHY;  Sewall  Cabot,  Brookline,  Mass.  Aop. 
filed  Nov.  5,  1Q06.  Provides  a  receiving  system  in  which  a  plurality 
of  oscillation  detectors  arc  associated  with  an  elevated  receiving  con- 
ductor and  in  which  by  means  of  suitable  apparatus  and  connections 
each  one-  of  a  plurality  of  signaling  devices  may  be  associated  with 
different   oscillation    detectors. 

574.  ALTERNATING-CURRENT  RECTIFIER;  William  B.  Church- 
er,  Cincinnati,  Ohio.  App.  filed  Aug.  4.  1905.  Provides  mechanism 
for  producing  direct  current  of  low  voltage  from  a  source  of  alter- 
nating current.  Employs  an  electrolyte  cell  having  lead  electrodes  in 
dilute  sulphuric  acid. 

591.  CIRCUIT-CONTROLLING  MEANS:  Ellsworth  E.  Flora,  Chi- 
cago, 111.  App.  filed  Oct.  II.  1906.  Relates  particularly  to  means  for 
controlling  an  electric  circuit  for  any  desired  purpose  as  for  in- 
stance the  operation  of  a  signal  through  the  medium  of  said  circuit. 
606.  INDICATOR;  F^rle  L.  Kelzer,  Catella,  District  of  Alaska,  and 
Wesley  P.  Rodgers,  Seattle,  Wash.  App.  filed  March  i,  1907.  Re- 
lates to  improvements  in  indicators  for  elevators  and  provides  means 
by  which  the  passengers  of  a  car  can  make  known  to  the  operator  or 
conductor  the  floors  to  which  they  desire  to  be  conveyed  without  call- 
ing out  the  number  as  now  practiced.  Has  a  single  signal  lamp  in 
the  car  and  means  for  controlling  it. 

611.     ELECTRICAL     SIGNALLING     APPARATUS;     William     W. 
Lovett.    Los   Angeles,    Cal.      App.    filed   Nov.    12,    1906.      Relates  to   a 
complete    portable    telephone   outfit    for    soldiers   in    which    a   cable   is 
unwound   from  a  reel  at  the  back  of  the  soldier  as  he  advances. 
621.     PROCESS  OF  ELECTRICALLY  REDUCING  ONIDE  ORES; 
Albert  J.   Petersson,  Alby,  Sweden.     App.  filed  Oct.  30.  1906.     Relates 
to   a    process   of   electrically    reducing   oxide   ores   or   other   oxides   or 
combinations  of  oxides  while  using  as  a  reducing  agent  carbon  or  car- 
bonic acid  obtained  from  the  carbon  of  the  charge. 
,622.     METHOD    OF    CARRYING    OUT    METALLURGICAL    RE- 
DUCTION    AND    MELTING    PROCESSES;     Albert    J.  .Petersson, 
.Mby,  Sweden.     App.  filed  Oct.  30.   1906.     Relates  to  a  method  of  re- 
ducing and  smelting  ores  and  the  like  in  an  electric  furnace. 
,623.     PROCESS     OF     CONTINUOUSLY     PRODUCING     CARBID 
FROM    LIME  AND   CARBON;    Albert    T.    Petersson,   Alby,    Sweden. 
App.  filed  Oct.  30.  :9o6.     Relates  to  modifications  of  the  above. 
1.632.     SYSTEM    OF   ELECTRICAL  OPERATION:  J.    C.    Slaughter. 
App.  filed   May  3.    1903.     In  a  system  of  electrical  operation,  means 


858,668 — Receiver   for   Electrical  Oscillations. 

for  varying  the  field  strength  of  an  alternating  current  generator 
adapted  to  operate  in  unison  with  means  for  maintaining  a  predeter- 
mined voltage  supply. 

858,637.  TELEPHONE  ATTACHMENT;  Wm.  H.  Stinson,  De  Funiak 
Springs.  Ma.  .\pp.  filed  -March  13,  1905.  A  device  intended  to  be 
applied  to  a  telephone  call  bell  and  havmg  balls  which  are  released 
whenever    the    bell    rings, 

858.668.  RECEIVER  FOR  ELECTRICAL  OSCILLATIONS;  Peder  Q- 
Pederscn.  CopenhaRen,  Denmark.  App.  filed  June  28.  1906.  A  re- 
ceiving apparatus  fjr  a  wireless  system  comprising  a  circuit  of  vibra- 
tion having  inductance  and  capacity  thcrem,  said  circuit  having  a 
contact  device  adapted  to  close  the  circuit  of  vibration  directly  at 
one  position  of  its  throw,  and  a  divided  circuit  including  a  wave 
indicator  and  adapted  to  l>c  included  in  the  circuit  at  the  other  position 
Of  throw  of  said  co.itact  device. 

858.676.  SYSTEM  OF  ELECTRICAL  OPERATION;  Joel  C.  Slaughter, 
Dallas,  Tex.  Am*,  filed  March  12,  1903.  Provides  means  whereby  a 
saving  will  be  effected  in  the  power  required  to  operate  a  generator 
during  reduced  loads  thereby  reducing  the  fuel  consumption  below 
that  which  would  be  required  to  operate  the  systems  in  use  at  present. 

858.687.  IGNITION  SYSTEM  FOR  EXPLOSION-ENGINES;  Richard 
Varlcy.  Englewood.  N.  J.  App.  filed  Mav  31,  1906.  An  arrangement 
for  dining  a  dynamo  from  an  engine  for  ignition  purposes  and  in- 
cluding a  centrifugal  slipping  device  whereby  a  constant  si>ced  is  main 
taincd.  There  is  also  provided  a  safety  device  which  opens  the  circuit 
in  case  the  centrifugal   slipping  device  fails  to  act. 
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858,688.  \'nil<.\TOK  ADJUSTMKNT  TOR  INDUCriON-COILS; 
Richard  Varlcy.  Englcwood.  N.  J.  App.  filed  Apr.  8.  1907.  A  means 
for  ncrmittinK  adjustment  of  tlic  vihraling  spring  blade  of  an  in- 
duction coil  and  wliich  is  automatically  locked  in  any  position  to 
wliich  it  is  set.  Includes  a  provided  mcmlier  having  a  pair  of  resilient 
leaves  and  longitudinally  adjustable  means  having  shoulders  cm- 
bracing  said  leaves. 


858,688  —  Vibrator  Adjustment  for  Induction  Coils 


858,609.  OUTLKT-HOX;  Leon  W.  Bosscit,  Utica,  14.  Y.  App.  filed 
Teb.  10,  ryo6.  Relates  to  features  of  construction  of.  an  outlet  or 
junction  box  designed  to  meet  the  need  for  a  shallow  Iwx  for  use 
in  making  connections  from  both  sides  of  a  partition  for  electric  or 
gas  lights. 

858.700.  OUTLKT-ROX;  Leon  W.  Bossert,  Utica,  N.  Y.  App.  filed 
Apr.  J5,   1906.     Relates  to  modifications  of  the  above. 

858,718.  ELF.CTRIC  KUR.NACE;  Paul  I,.  T.  Heroult,  LaPraz,  France. 
App.  filed  Apr.  18,  1906.  Provides  certain  improvements  in  electric 
furnaces  whereby  the  power  factor  (when  an  alternating  current  is 
used)  is_  increased  and  whereby  the  resistance  to  the  passage  of  the 
current  is  lessened. 

858,720.  SYSTEM  OE  ELECTRICAL  DISTRIBUTION;  Allwrt  S. 
Hubbard,  Greenwich,  Conn.  App.  filed  Ecb.  21,  1903.  Relates  to  im- 
provements in  systems  of  distribution,  and  particularly  to  a  generating, 
storing  or  distributing  system  involving  the  use  of  a  storage  battery 
and  booster. 

858,733-  TKOLLEY-POLE-CONTROLLING  DEVICE;  William  Lile, 
Venice,  III.  .\pp.  filed  .lune  28,  1906.  Provides  mechanism  which 
will  permit  the  trolley  pole  to  drop  away  from  the  trolley  wire  when 
the  trolley  jumps  the  wire  instead  of  permitting  the  pole  to  swing 
or  fly  upward  under  the  tension  of  the  spring  which  keeps  it  in  con- 
tact   with    the   wire  under   general  conditions. 


8,734-     MAGNETIC    SEPARATOR;    Thomas    J.    Lovctt,    Chicago, 
App.    filed    Oct.    9,    1906.      Provides  a  magnetic   separator   havin 


111. 


armature  formed  of  a  plurality  of  independently  wound  comj>aratively 
short  magnet  sections  pKaced  side  by  side  longitudinally  of  the  axis 
of  rotation   and   coupled   cither   in   series  or   in   parallel,   whereby  the 


endered  substantially  equal  throughout  the  length 

of  the  sectional  m.ignet. 

858.7.19-  COMlilNEU  PORTABLE  TELEPHONE  AND  TELEGRAPH 
INSTUU.MENT;  I-".  W.  Medhurst,  Tasm.ania.  Australia.  App.  filed 
March  8,  1907.  In  a  combined  portable  telephone  and  telegraph  in- 
strument, in  combination,  a  high  tension  coil,  an  extra  pole  piece  in 
said  coil,  and   a  reed,   and  means   for  altering  the  note  of  such   reed. 

858,767.  SYSTEM  FOR  PARTY-UNES  IN  TELEPHONE  EX- 
CHANGES; J.  M.  Siorkerson,  La  Crosse,  Wis.  App.  filed  Apr.  25, 
1906.  In  a  telephone  system,  a  telephone  line;  a  plurality  of  series 
of  multiple  iacks;  a  relay;  a  second  relay;  and  signal  receiving  means; 
said  lirst  relay  having  conl.-icls  adapted  to  connect  said  line  alternately 
to  one  of  said  series  of  multiple  jacks  or  to  said  second  relay,  and 
said  second  relay  h.aving  contacts  adapted  to  connect  said  line  alter- 
natively to  another  of  said  series  of  multiple  jacks  or  to  said  signal 
receiving  means,  substantially  as  described. 

858.77s.  NIGHT-SERVICE  ATTACHMENT  FOR  TELEPHONE- 
LINES;  C.  E.  -Ackerman,  Vernon  Township,  Mich.  App.  filed  Sept. 
27,  1Q05.  Details  of  circuits  for  party  lines  including  doctor's  station 
which    may    be    signaled    without    disturbing   the    others. 

858,780.  ELECTRIC-FURNACE  PROCESS  OF  MAKING  LOW-CAR- 
BON .METALS  OR  ALLOYS;  Frederick  M.  Beeket,  Niagara  Falls, 
N.  v.  ,\pp.  filtd  Jan.  30,  1906.  A  means  for  manufacturing  low- 
carbon  metals  in  electric  furnaces  in  which  the  current  is  conducted 
to  .and  from  the  charge  by  carbon  or  graphite  electrodes.  Provides 
electrpdcs  of  very  small  sectional  area  in  proportion  to  the  current 
which  they  carry,  as  compared  to  those  generally  employed. 

858,793.^  KAILWAY-TRAFFIC-CONTROLLING  APPARATUS;  Clvde 
J.  Coleman,  Rockaway,  N.  J.  App.  filed  Nov.  7,  1904.  Relates'  to 
detail  features  of  construction  of  a  signaling  system  employing  liquid 
or  compressed   carbonic   acid   gas   to   actuate   the  signals. 

858,797.  .  SYSTEM  OF  ELECTRIC  CONTROL;  Wolfgang  E.  Ebert,  St. 
Uiuis,  Mo.  .\p|>.  filed  Dec.  i,  1905.  Relates  to  a  system  of  con- 
trolling electrical  devices  whereby  a  comparatively  large  number  of 
such  devices  may  be  controlled  from  a  distant  point  by  a  comparatively 
small  number  of  mains. 

858,846.  HOUSE-VV-IRINC;  CONDUIT  SYSTEM;  Harry  Alexander. 
New  York,  N.  \.  Apn.  filed  Mch.  22,  1906.  Designed  to  provide  a 
system  of  wiring  a  building  which  permits  a  wide  range  of  Aexibility, 
and  which  contemplates  changes  in  the  location  of  the  circuits  and  de- 
vices, and  which  provides  for  an  intercommunicating  system  through- 
out  the   various  compartments   in   a   building. 

858,862.  PRIMARY  AND  SECONDARY  B.VrrERY-  Thomas  \  Edi- 
son Orange,  N.  J.  App  filed  Jan.  10,  1906.  An  alkaline  battery 
electrolyte  containing  an  alkaline  silicate,  as  set  forth. 

858,822.  TELEPHONE  STAND;  William  B.  Oliver,  CoIlinRswood,  N.  T. 
App  tiled  J.in.  15,  1907.  In  a  telephone  support,  the  combination  wifh 
a  self-balancinK  stand.ard,  having  an  overhanging  portion,  of  a  spring 
aitu.ited  receiver  hook  mounted  in  said  standard  below  said  over- 
ii.uigiiig  portion;  and  a  transmitter  casing  pcndulently  connected  to 
said   overhanging   (wrtion. 

SsS.goo.  KLKCTKIC  mHA.;  NcUon  U.  Raymond.  Brooklyn.  N.  Y. 
inr.*  .J/'*"  I^-    ^**-     '/'"^       ^^^'^^t-'^    to    improvements    in    ciccliical 

hfi^  r'  "p.  ':'Y'"-""'-"">>'  »^  a  lernunal  construction  for  electric 
n„  M.rV.^  I,  iV  '  .?  '"*;"''"^.,/o»'  J^V>PlH>rting  a  contact  terminal  for 
an  eKc<nc  lu-ll   ...  that  it  will  remani  in  place  even  though  subjected 


858,941.  KLi:CTkOMA(JNF,T:  George  Bachr.  McKcci^port.  Pa.  App- 
filed  Apr.  4.  1907.  Kelates  to  electromagnets,  and  more  particulaHy 
electromagnets  for  use  in  lifting  or  pulling  iron  pipes  and  rods.  Has 
a  magnet  with  its  lifting  face  composed  of  a  plurality  of  pole  pieces 
of  alternating  polarity. 

858,952.  WIRH-CLAMP-  George  L.  Carter.  Yellow  Springs,  Ohio.  App. 
filed  Apr.  21,  1906.  Relates  to  wire  clamps  for  insulators  and  the  like. 
A  metallic  clasp  surrounds  the  body  of  the  insulator  and  a  pivoted 
loop  or  hasp  closca  down  and  clamps  the  wire  on  the  upper  surface 
of  the  insulator.  • 

858.955.  ELFXTRICALLY-HEATED  TOOL:  Walter  G.  Oark.  New 
\ork.  N.  Y.  App.  filed  Oct.  6.  1906.  Relates  to  imprqvcmcnis  in 
electrically  heated  tools  and  especially  a  tool  which  is  intended  to 
carry  a  pen,  electric  contact  or  analogous  metallic  instrument  in  a 
convenient  way  so  that  the  same  mav  be  quickiy  and  highly  heated 
ami  can  be  easily  placed  in  or  removed  from  the  tool. 

858.984.  TELEPHONE  TRANSMITTER;  N.  H.  Holland,  et  al..  Chicago, 
HI.  .\pp.  filed  July  28,  1906.  A  transmitter  comprising  a  diaphragm 
supported  at  its  edges,  a  ring-shaped  memlwr  bearing  loosely  upon  the 
diaphragm  inward  of  its  support  and  adapted  to  receive  vibrations 
from  the  diaphragm,  a  spring  holding  said  member  in  position 
against  said  diaphragm  and  serving  to  stretch  the  portion  of  the 
diaphragm  spanned  by  said  member,  and  a  microphone  operated  by 
said   member. 

859,011.  ELECTROTHERAPEUTIC  APPARATUS;  Nelson  H.  Ray- 
mond, Brooklyn,  and  Joseph  C.  Veitcr,  Coney  Island,  N.  Y".  App. 
filed  Aug.  24,  1905.  Relates  to  electrical  therapeutic  apparatus  bavine 
an  electrode  which  is  held  in  one  hand  and  which  may  be  moved 
from  ■f)oint  to  point  as  may  be  desirable. 

859.018.  TRANSPORTATION  SYSTEM;  Franklin  S.  Smith.  Philadelphia. 
Pa.  App.  filed  Nov,  21.  1906.  Relates  to  railway  or  transportation 
systems  in  which  electrical  apparatus  is  placed  along  a  roadway  or 
track  !;o  as  to  be  operative  through  other  apparatus  fixed  to  or  carried 
by  a  car  or  vehicle  to  move  the  same  along  the  track. 

859.019.  ELECTRIC  TRANSPORTATION  SYSTEM;  Franklin  S. 
Smith,  Philadelphia,  Pa.  App.  filed  March  11,  1907.  Relates  to 
modifications  of  the  above. 

859,029.  ELECTRICAL  APPARATUS;  Joseph  C.  Velter.  Coney  Island. 
N.  Y.  .\pp.  filed  Aug.  24.  1005.  Provides  an  induction  apparatus 
particularly  adapted  for  use  with  a  cell  to  which  it  may  be  readily 
attached. 

SS9»056.  RAIL-BOND;  Thomas  C.  Folsom.  Tampa.  Fla.  App.  filed 
Oct.  23.  1906.  Consists  in  providing  a  rail-bond  which  shall  be  se- 
curely held  in  place  in  a  protected  position  but  which  may  be  readily 
applied   and   removed   when   desired. 

859,086.  PROCESS  OK  MAKING  PHOSPHORUS;  Gilbert  C.  Landis. 
York.  Pa.  App.  filed  April  9.  1907.  The  process  of  making  phos- 
phorus which  consists  Jn  reducing  a  compound  in  which  phosphorus 
is  present  to  fine  granular  form  in  whicli  all  of  the  material  is  of 
substantially  the  same  size,   and  finally  acting  on   the  material  by  an 


e  vibration  so  that  electric  w'i 
i>f  the  parts. 


may  be  secured  without 


858,910.  .•'^»^JI-\'l^I<»-;»ANniNG  APPARATUS  FOR  LATHES; 
Charles  Remcl.us.  New  York.  N.  Y.  App,  -filed  March  22.  1907  Re- 
Lrmnlii?c  attachments    by    which    binding    wire   is    applied    to   on 

®'®'V\'nah^''w-V-rVlV'^**  *^"''*''"/  V'l  ^^^■■«»^'  \Vinnipeg.  Manitoba. 
Canad...  .\m  ■  hUd  l>tc.  2.:.  .go6.  Relates  to  a  scieen  formed  of  de- 
pendent metalltc  conductors  f.ecly  suspended  closclv  adjacent  to  each 
«.i.,..  „„.!  ....  connected  that  the  alarm  will  be  set  off  bv  hrinciniz  anv 
""'"' ""  ■"  cont.icl  with  each  other  or  by  the  cvilting 


cle 


fur 


859,091.  BATTERY-CELL;  Arthur  H.  Marks.  Akron.  Ohio.  App.  filed 
Sept.  12,  1906.  Relates  to  battery  cells  or  boxes,  and  particularly 
to  the  covers  of  the  same.  Provides  a  cover  the  retaining  flange  of 
which  is  so  constructed  that  it  will  not  crack  or  break  while  in  use. 
The  top  plate  has  a  soft  rubber  flange  around  its  edge  extending  over 
the  sides  of  the  box. 

859,002.  SPARK-GAP  APPARATUS;  Walter  W.  Massie.  Providence. 
R.  I.  App.  filed  Jan.  16.  1006.  The  spark  gap  rods  of  a  wireless 
transmitter  have  ojienings  therein  for  the  passage  of  a  cooling  medium 
and  perforations  leading  from  the  openings  for  the  escape  of  said 
cooling  medium,   in  proximity  to  the  gap  between   the  rods. 

S59.132.  SMELTING  PROCESS;  Frederick  T.  Snyder.  Oak  Park.  111. 
App.  filed  June  11.  1906.  The  process  of  smelting  ores  containing 
zinc  which  consists  in  mixing  the  ore  with  reducing  materials,  heating 
the  mixture  to  reduce  and  volatilize  the  zinc,  condensing  the  ga.'^eous 
zinc  on  the  earthy  portions  of  the  ore.  then  smelting  said  earthy 
portions  to  form  a  slag,  thereby  revolatilizing  the  zinc,  and  condensing 
the  revolatilized  zinc. 

859>i33-     SMELTING-FUKNACE:    Frederick   T.    Snyder.    Oak    Park.    III. 

.\pp.   filed  June   18.    1906.      Relates  to  a  furnace  for  carrying  out  the 

above-described  process. 
859,134.     SMELTING    PROCESS;    Frederick   T.    Snyder,    Oak    Park.   Hi. 

App.  filed  June  25,  1906.     Relates  to  an  additional  process  of  treating 

ore. 

859.135-  METALLURGICAL  PROCESS:  Frederick  T-  Snyder.  Oak 
Park,  III.  App.  filed  June  30,  1906.  A  still  further  process  of  treat- 
ing zinc  sulfia  ore. 

859.136-  ELECTRIC  FURNACE:  Frederick  T.  Snyder.  Oak  Park.  III. 
App.  filed  June  30.  1906.  Relates  to  an  electric  furnace  for  carrjing 
out  the  foregoing  processes. 


\pp.   filed  July   25.    1906. 
)res.  particularly   zinc  ore 


of  the  furnace  for  smelting 


<ICAL  ENERGY;  William  Stanley.  Great  Barringion.  Mass.  App. 
filed  Jan.  20.   1904.     Details  of  construction  of  three-phase  generator. 

859,147.  AUTOMATIC  AU\RM  DEVICE;  Louis  Strodtbeck.  Middle- 
town,  Ohio.  App.  filed  Jan.  iS.  1907.  Relates  to  improvements  in 
automatic  alarm  devices  and  more  particularly  to  one  for  use  in  gas 
pipes  nr  mains  for  sending  an  alarm  upon  the  stoppage  of  the  gas 
or   fluid   therethrough. 

8^9.163.  CONTRt^LLlNG  AND  BRAKING  DEVICE  FOR  ELECTRIC 
ELEVATORS;  I^arvin  Wright.  Los  Angeles.  Cal.  App.  filol  Jan. 
I9i  1905.  Relates  to  means  for  controlling  the  operation  of  e  cctric 
elevators  and  particularly  means  for  automatically  .irristinj;  the 
movement  of  the  elevator  when  it  reaches  the  upper  or  Knvcr  limit* 
of  travel  and  means  for  automatically  arresting  the  movement  of  the 
elevator  on  the  i»ccurrencc  of  a  slack  cable  due  to  the  car  or  cage 
sticking  in  the  shaft. 

S59.178.  PROCESS  OF  TREATING  LIQUORS  BY  ELECTRICITY; 
Christian  H.  C.  Koch.  Chicago.  III.  App.  filed  Sept.  5.  »902.  The 
process  of  treating  liijuors  v  hich  consists  in  applying  to  the  cask  or 
barrel  in  which  the  liquor  is  shipped,  two  electrodes,  one  ,it  each  end 
thereof,  and  then  passing  an  electric  current  through  said  envls  and 
through  the  said  liquor  without  having  anything  other  than  the  barrel 
or  cask  in  cont.ict  with  the  liquor. 

859.182.     RAIL-SPREAD       DETECTt)R       FOR       RAILWAY-TRAINS; 

Joseph    .\.    Shires,    Denver.   Col.      App.   filed    Feb.    15.    1907.      One  of 

the   wheel   axles   is   made    with    a   telescoping   section   and    an   electric 

.-      alarm  device  is  arranged  to  be  actuattd  by  tnc  elongation  of  this  axle. 
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Enormous  Trolley  E.'Vrnings. 

At  the  beginning  of  the  present  year  we  made  for  1906  our 
usual  estimate  of  output  and  earnings  in  the  various  depart- 
ments of  electrical  activity,  the  data  appearing  in  the  issue  of 
Jan.  5.  At  that  time  we  gave  the  probable  street  railway 
earnings  as  not  less  than  $360,000,000,  a  sum  that  looked  very 
large  and  was  criticized  by  some  as  being  excessive  and  inac- 
curate. It  is  interesting,  therefore,  to  note  the  figures  given 
in  the  "Red  Book,"  a  standard  annual  compilation  of  data 
on  street  railway  properties  issued  by  the  McGraw  Publishing 
Company  in  connection  with  the  Street  Raikvay  Journal.  The 
"Red  Book"  makes  a  classification  of  earnings  in  five  large 
classes,  including  481  systems,  and  embracing  practically 
every  earner  of  any  capacity,  although  all  told  there  are  not 
far  short  of  1000  such  roads  or  systems  in  the  country.  It 
appears  that  63  systems  reported  earnings  of  $275,245,206,  and 
Uiat  the  whole  481  reported  $358,043,073.  This  is.  as  will  be 
noted,  barely  two  million  short  of  our  estimate  or  "guess"; 
and  allowing  for  some  duplication  offset  by  the  roads  not 
reporting,  the  figure  of  $360,000,000  may  safely  be  accepted,  as 
confirmed  in  an  extraordinarj'  manner  by  these  official  reports 
summarized  si.x  months  later. 


We  are  glad  to  note  the  accuracy  of  our  forecast,  and 
gratified  also  with  this  splendid  evidence  of  the  ability  of 
electricity  to  create  great  industries  and  solve  the  problems  of 
urban  transportation.  In  1890,  when  the  street  railways  were 
still  very  largely  under  a  regime  of  horse  and  cable,  their 
total  income  from  all  sources  was  $91,721,845.  In  1902,  when 
a  considerable  proportion  had  been  converted  to  electrical 
methods,  the  gross  income  was  $250,504,627,  or  just  about 
$100,000,000  less  than  it  was  four  years  later.  Thus  the  earn- 
ings have  been  growing  at  a  compound  rate  of  almost  exactly 
10  per  cent  yearly.  To  maintain  such  a  growth  would  seem 
difficult,  but  there  is  no  reason  to  believe  that  the  year  1907 
will  show  any  falling  away  under  the  regime  of  complete 
electrification. 


A  Little  Lesson   from   Italy. 

We  Americans  were  in  bygone  years  accustomed  to  lead  the 
vanguard  of  improvement,  and  used  to  show  the  way  to  the  world 
in  many  a  line  of  technical  advance.  It  is  therefore  something 
of  a  shock  to  the  consistent  Chauvinist  to  find  the  technical 
progress  now  in  no  small  measure  in  the  hands  of  others.  Has 
Yankee  ingenuity  lost  its  grip  and  Yankee  hustle  its  motive 
power?  We  think  not,  but  yet  the  situation  is  not  gratifying 
to  natural  pride.  It  is  not  easy  to  analyze  its  causes,  but 
the  fact  seems  to  be  that  many  an  improvement  is  neglected 
here  long  after  it  is  put  to  good  use  abroad,  even  though  it  be 
actually  of  American  origin.  Whatever  the  explanation,  it  is  a 
bit  annoying  to  the  patriotic  engineer  to  see  the  Italian  Govern- 
ment pushing  ahead  with  the  electrification,  of  its   State  Rail- 
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ways,  while  here  each  trunk  line  waits  for  another  to  move 
first.  We  believe  that  one  of  the  stock  arguments  against 
governmental  ownership  of  railways  is  the  difficulty  of  getting 
improvements  made  when  competition  is  abolished!  Italy, 
however,  has  been  singularly  wide  awake  in  electrical  matters 
ever  since  the  days  of  Alessandro  Volta,  and  it  is  perhaps 
fitting  that  Italy  should  show  us  the  way  in  this. 


It  is  not  a  large  program  from  the  standpoint  of  our  merger 
kings,  this  electrification  of  about  200  miles  of  line  in  a  dozen 
sections,  but  it  shows  a  willingness  to  go  ahead  and  a  faith  in 
the  future  of  electric  traction  that  are  most  commendable.  Italy 
is  not  a  rich  kingdom  and  $10,000,000  looks  larger  there  than 
licru.  It  has  been  appropriated,  though,  while  we  here  have 
been  thinking  the  subject  over  and  the  work  will  go  ahead.  The 
work  is  to  be  mainly  on  the  three-phase  system  as  used  in  the 
Simplon  tunnel  and  on  the  Valtellina  line.  In  cases  where  a 
direct  current  line  is  already  running  the  extensions  are  natural- 
ly on  the  same  system.  By  and  large,  however,  three-phase 
traction  seems  to  be  successful  on  the  other  side  of  the  water, 
while  here  the  only  recognition  it  has  thus  far  received  is  in 
the  plans  for  the  electrification  of  the  Great  Northern  Cascade 
tunnel.  The  Italians  in  particular  are  showing  enterprise  that 
quite  puts  us  to  shame.  They  have  met  sufficient  success  to 
justify  them  in  going  ahead  without  waiting  for  an  ideal 
system  to  become  standardized.  Considering  the  mileage  of 
railroads  in  Italy,  about  four  per  cent  only  of  our  own,  a  very 
good  beginning  has  been  made.  American  progress  in  electric 
railroading  has  been  great  in  independent  lines,  without  having 
gone  much  into  the  electrification  of  ordinary  railroads.  We 
would  not  in  the  least  belittle  what  has  been  done  here  in 
electric  traction.  Its  weak  point  is  that  it  has  of  late,  with  a 
few  notable  exceptions,  fallen  into  growth  along  conventional 
lines,  while  foreign  engineers  have  pushed  ahead  with  some  very 
valuable  and  suggestive  pioneering  which  we  seem  slow  to  fol- 
low. Even  in  high-voltage  direct  current  working,  of  which 
some  competent  engineers  think  very  highly,  the  advances  have 
been  wholly  abroad,  and  in  alternating-current  traction  we  can 
as  yet  show  comparatively  few  results.    It  is  time  to  wake  up. 


Track  Resistance  with  Altern.^ting  Current. 

In  an  interesting  paper  noted  in  tlie  Digest,  Herr  Lichten 
stein  takes  up  rather  exhaustively  the  increase  in  track  re- 
sistance found  with  alternating  current,  a  subject  just  now 
of  growing  importance.  The  subject  has  been  studied  to  some 
extent  by  others,  but  we  know  of  nothing  so  exhaustive  or 
carried  out  under  more  nearly  practical  conditions  than  this. 
Of  course  the  increase  in  virtual  resistance  is  due  to  a  com- 
bination of  causes,  the  saving  factor  being  the  low  value  of  »* 
found  at  the  current  densities  used.  Herr  Lichtenslein  pays 
especial  attention  to  the-  computation  of  this  from  the  ex- 
pcrinienlal  data  and  finds  values  of  M  ranging  from  8  to  20 
under  the  various  circumstances  of  use.  The  impedance  factors 
fovnd,  for  the  Zorsen  Marienfelde  track,  by  the  way,  varied 
from  2.65  at  about  18  cycles  and  about  36  amperes  in  the 
rail,  to  6.3  at.  nearly.  50  cycles  and  150  amperes.  It  is  per- 
fectly clear  that  low  current  density  and  periodicity  are  neces- 
sary if  this  factor  is  to  be  kept  within  any  reasonable  limits. 
Even  so  the  results  would  be   had  were  it   not   for   the  very 


bad  (for  general  purposes)  magnetic  properties  of  modern 
rail  steel.  If  the  rails  were  at  all  comparable  magnetically  to 
ordinary  steels  the  permeability  would  be  several  times  that 
observed  and  the  inductive  effects  correspondingly  worse 
Evidently  in  using  alternating  current  for  railway  purposes 
it  is  going  to  be  advisable  to  keep  the  voltage  as  high  as  may  be 
to  decrease  the  current  density  in  the  track,  as  well  as  for  the 
usual  reasons.  One  must  be  prepared,  clearly,  for  impedance 
factors  at  three  or  thereabouts  even  under  fairly  favorable 
conditions.  As  to  periodicity  from  this  point  of  view,  the  lower 
the  better.  We  hope  that  when  the  New  York,  New  Haven 
&  Hartford  electric  system  goes  into  service  the  same  in- 
teresting question  may  be  worked  out  on  its  tracks  with  the 
perhaps    even    less    magnetizable     American    steels. 


Balancers  versus  Three-Wire  Dynamos. 

The  paper  by  Mr.  Budd  Frankenfeld  on  this  topic  discussed 
at  the  Washington  convention  of  the  National  Electric  Light 
.Association,  and  printed  elsewhere  in  abstract,  presents  a  good 
contrast  and  comparison  between  the  balancer  and  the  three- 
wire  dynamo.  It  also  gives  a  good  condensed  history  of  the 
development  of  three-wire  dynamos,  which  are  very  rare  in 
large  central  stations,  although  they  are  common  enough  in 
isolated  plants.  The  argument  is  made-  that  balancer  sets 
should  be  rated  on  the  basis  of  neutral  current  supplied,  and 
of  half  the  main  outside  voltage.  This  is  tantamount  to  rating 
a  balancer  as  a  motor-generator,  and  according  to  the  output 
of  the  generator  element.  Thus,  a  balancer  which  worked 
across  220-volt  outside  mains  and  delivered  500  amperes  at 
rated  load  would  be  a  no  x  500  or  55,000  watt  machine.  The 
summing  up  is  powerfully  in  favor  of  the  balancer  for  central 
station  three-wire  distribution.  The  advantages  of  the  balancer 
over  the  double-unit  generator  system  are  indeed  remarkable, 
and  it  is  strange  that  the  balancer  has  not  come  more  generally 
into  use  in  this  country.  In  Europe,  the  balancer  is  more 
generally  used  in  three-wire  central-station  distribution  than  it 
is  with  us.  The  only  marked  advantage  of  the  double-unit 
generator  over  the  single  unit  and  balancer  system  is  in  the 
voltage  to  which  the  arrangement  can  be  advantngcously  car- 
ried ;  but  since  the  United  States  central  station  Edison  volt- 
age is  nearly  always  limited  to  250  volts  between  outers,  this 
consideration  is  of  no  consequence. 


The  Purit\'  of  Vibration   Freqi'encies  in  the  Lines 

OK    THE    N'iSlBLE    Sl'ECTRUM. 

In  the  last  number  of  the  Bulletin  of  the  Bureau  of  Standards, 
a  paper  appears  on  the  purity  and  intensity  of  monochromatic 
light  soivrces.  Among  other  subjects  considered  are  questions 
as  to  the  sharpness  of  the  spectrum  lines— or  what  corresponds 
to  the  same  idea — the  purity  of  the  frequencies  of  vibration 
whicli  such  lines  represent.  In  a  well  adjusted  spectronteter. 
the  lines  in  the  visible  spectrum  appear  marx'ellously  sharp  and 
thin,  representing  what  appears  to  be  a  high  degree  of  purity 
and  precision  in  the  airresponding  atomic  vibration.  A  single 
rate  of  vibration  would  be  represented  by  an  indefinitely  thin 
line  in  the  spectrum  of  a  perfectly  adjusted  spectroscope.  The 
lines  possess^  however,  a  small  but  appreciable  breadth.  The 
breadth  is  partly  to  be  attributed  to  the  imperfections  of  the 
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optical  apparatus.  The  remainder  is,  however,  a  real  want  of 
puritv'  in  the  vibrations  examined.  It  may  mean  that  different 
electrons  are  oscillating  slightly  out  of  synchronism  in  different 
atomic  systems  under  examina<tion.  Possibly  the  mutual  jos- 
tling of  colliding  atoms  tends  to  accelerate  some  electrons 
temporarily,  while  at  the  same  time  retarding  others.  Ojnse- 
quently  the  rates  of  oscillation  deviate  slightly  on  both  sides 
of  the  normal  or  mean  frequency.  In  estimating  the  purity  of 
a  spectrum  line,  the  article  proposes  to  use  in  the  case  of  a  pure 
doublet  the  ratio  of  the  distance  between  the  tivo  components 
to  the  length  of  the  wave.  It  is  shown  that  the  degree  of  purity 
of  the  spectrum  lines  varies  between  about  one  part  in  a 
thousand  for  the  broadest  lines,  to  about  one  part  in  four 
million  for  the  narrowest  lines.  The  subatomic  alternators  in 
the  latter  case  maintain  synchronism  within  such  a  degree  of 
precision.  It  is  pointed  out,  moreover,  that  some  of  the  fainter 
satellite  lines  in  the  immediate  vicinity  of  main  lines  have  a  yet 
higher  sharpness  and  degree  of  purity. 


The   Power   F.-\ctor  of   Rubber-Co\ered  Wires. 

There  is  hardly  any  subject  on  which  electrical  engineers  dis- 
pute so  readily,  and  differ  so  radically,  as  rubber-covered  cables. 
Experiences  have  been  very  varied  with  rubber  cables,  and  the 
subject  is  very  complex,  both  from  the  chemical  and  the  physi- 
cal point  of  view.  Some  declare  that  all  that  is  needed  to  make 
a  high-tension  rubber-insulated  cable  successful  is  to  have  30 
per  cent  pure  Para  gum  in  the  insulator  and  allow  the  manu- 
facturer to  satisfy  his  own  bent  on  the  remaining  70  per  cent. 
Others  declare  that  provided  only  there  is  30  per  cent  of  rubber 
in  the  insulation,  it  does  not  matter  whether  it  is  20  per  cent 
or  10  per  cent  pure  gum ;  second-hand  redigested  rubber  will  do 
as  well.  Each  advocate  cites  actual  experience  in  support  of 
his  views.  A  paper  read  by  Mr.  Henry  W.  Fisher  recently,  be- 
fore the  American  Institute  of  Electrical  Engineers,  described 
a  number  of  tests  on  different  samples  of  rubber-covered  No. 
10  wire.  The  break-down  voltages  of  17  samples  of  different 
manufacture  varied  between  12.8  kilovolts  and  23.1  kilovolts 
with  an  average  of  18.5,  the  latter  representing  a  maximum  elec- 
tric stress  near  the  wire  of  21.3  alternating  kilovolts  per  milli- 
meter. Comparing  the  observed  breakdown  stresses  with  the 
chemical  analysis  of  the  different  samples,  there  seems  to  be 
very  little  interconnection,  except  that  the  samples  containing 
most  rubber  usually  had  higher  electric  strength.  The  per- 
centage of  rubber  by  analysis  is  indicated  as  having  varied  be- 
tween 15  per  cent  and  28  per  cent.  Taken  as  a  whole,  the  con- 
clusions that  the  paper  leads  to,  seem  to  be  that  nothing  can  be 
predicted  about  the  electrical  behavior  of  rubber-covered  wires 
on  the  market  from  chemical  analysis,  within  the  range  of 
samples  in  commercial  use.  High-grade  samples  and  low-grade 
samples  often  seem  to  test  much  alike. 


The  nuthod  employed  in  testing  the  power-factor  was  of 
comparatively  recent  development,  and  deserves  to  be  more 
generally  known.  It  depends  upon  the  use  of  a  "vibration- 
galvanometer."  This  consists  essentially  of  a  fine  wire  set  in 
a  magnetic  field  and  carrying  the  testing  current.  The  period 
»of  oscillation  of  the  wire  is  adjusted  mechanically,  so  as  to  be 
•n  resonance  with  the  fundamental .  frequency  of  the  testing 
alternating  current.  The  galvanometer  is  then  placed  in  a 
Uhf-ntstone  bridge  arrangement  for  measuring  the  capacity  of 


the  cable  under  test.  Until  recently,  it  had  been  customary  to 
attempt  a  Wheatstone  bridge  balance  in  a  capacity  test  of  this 
kind,  with  a  telephone  in  place  of  a  galvanometer.  Owing  to  the 
various  harmonics  present,  the  telephone  never  could  be  brought 
to  silence,  and  a  minimum  of  sound  was  almost  impossible  of 
determination.  With  the  vibration-galvanometer,  however,  ad- 
justed to  vibrate  powerfully  at  the  single  fundamental  fre- 
quency, and  only  very  feebly  at  other  frequencies,  this  diffi- 
culty is  overcome,  and  the  paper  describes  the  sensitiveness  of 
the  arrangement  as  such  that  capacities  of  suitable  magnitude 
can  be  measured  to  one  part  in  5000.  The  frequency  of  the 
alternator  must,  however,  be  carefully  controlled,  and  in  the 
cases  reported  was  governed  by  an  electrically  vibrated  tuning 
fork,  the  most  uniform  source  of  controlled  frequency  known. 


The  observed  power-factors  of  the  various  samples  reported 
varied  between  2  per  cent  and  9  per  cent.  This  represents  a 
very  marked  difference  between  the  different  samples.  The 
power-factor  of  a  cable  is  the  ratio  of  the  watts,  expended 
mainly  in  the  dielectric,  to  the  volt-amperes  of  the  charging 
current.  The  power-factor  is  usually  regarded  as  fairly  con- 
stant at  different  voltages.  It  is  a  very  important  quantity, 
from  an  engineering  standpoint,  because  it  represents  waste  of 
power,  like  that  in  the  iron  cores  of  transformers,  going  on 
day  and  night,  if  the  alternating-current  cables  are  kept  charged. 
In  the  case  of  the  tests  reported,  the  power  wasted  was  only 
from  I  to  ID  watts  per  50  miles  of  wire,  at  53.5  cycles  per  sec- 
ond. If,  however,  the  testing  voltage  had  been  7500  volts,  in- 
stead of  75  volts,  or  100  times  higher,  the  power  wasted  would 
probably  have  increased  as  the  square,  or  would  have  been  10 
to  100  kilowatts  per  50  miles  of  wire,  with  an  average  of,  per- 
haps, one  kilowatt  per  mile.  In  the  case  of  direct-current  sys- 
tems of  distribution,  practically  all  the  power  wasted  in  trans- 
mission is  by  I- R  in  heating  the  wire.  The  same  is  sub- 
stantially true  for  low-tension  alternating-current  distributiilg 
cable  systems,  or  for  high-tension  alternating-current  distribut- 
ing overhead  bare-ware  systems;  but  with  alternating-current 
cables,  operating  at  from  six  to  ten  kilovolts,  or  more,  the  waste 
of  power  is  partly  in  the  conductor  and  partly  in  the  insulator. 
The  tests  reported  in  the  paper  seem  to  indicate  that  the  larger 
the  proportion  of  rubber  in  the  insulator,  the  lower  the  power- 
factor,  and,  therefore,  the  lower  the  waste  of  power.  This 
rule,  however,  does  not  apply  to  all  of  the  results.  In  particu- 
lar cases,  a  lesser  rubber  content  was  accompanied  by  a  lesser 
power  factor.  The  importance  of  the  power-factor  of  a  cable 
is  not  only  in  the  loss  of  power  in  the  dielectric.  It  is  also  im- 
portant because  the  greater  the  power  wasted  in  the  dielectric, 
the  higher  its  temperature,  and  the  greater  the  depreciation  of 
insulation  and  dielectric  strength.  That  is,  a  large  power-factor 
not  only  costs  power  and  eats  into  the  coal  pile  when  a  large 
system  of  high-tension  underground  cables  has  to  be  fed;  but 
it  also  heats  the  cables  unduly,  and  tends  thereby  to  lower  their 
dielectric  strength.  The  tests  indicate  that  the  whole  subject 
is  most  complex,  but  that  from  a  practical  standpoint  the 
power-factor  of  a  cable  is  nearly  as  important  to  the  purchaser 
as  the  dielectric  strength.  These  two  quantities  do  not  ap- 
pear to  be  very  closely  connected,  except  that  in  a  general  way 
the  samples  that  were  weakest  in  rubber  were  weakest  in 
strength  and  largest  in  power-factor,  with  puzzling  exceptions 
to  both  these  rules 
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Boston  Street  Lighting   Report. 


Prof.  Dugald  C.  Jackson,  of  the  Massachusetts  Institute  of 
I'cchnology,  Mr.  Samuel  H.  Hudson,  of  Boston,  and  Mr. 
Herbert  A.  Wagner,  consulting  engineer,  of  New  York,  have 
submitted  to  the  city  of  Boston  and  the  Edison  Electric  Illu- 
minating Company  of  that  city  a  report  upon  the  cost  of  street 
lighting  in  Boston  in  their  capacity  as  an  arbitration  board 
between  the  city  and  the  Boston  Edison  Company.  The  work 
of  these  experts  as  arbitrators  was  to  determine : 

1.  The  proportion  of  the  actual  output  of  electricity  gen- 
erated at  the  Edison  Company's  stations  for  the  public  lamps 
provided  for  in  the  street  lighting  contract  as  compared  with 
the  company's  entire  output  in  kw-hours. 

2.  The  total  investment  of  the  company  in  land,  buildings, 
plant,  poles,  lines,  conduits,  cables,  meters,  machinery,  apparatus 
and  other  equipment  used  in  the  manufacture  and  distribution 
of  electricity. 

3.  The  investment  of  the  company  on  account  of  its  public 
business  obtained  by  taking  the  proportion  of  the  total  invest- 
ment that  the  output  on  behalf  of  the  public  lamps  bears  to  the 
total  output,  unless  the  arbitrators  unanimously  select  a  better 
method. 

4.  The  total  operating  expenses  of  the  company,  meaning  the 
annual  outlay  for  fuel,  water,  supplies,  wages,  salaries,  in- 
surance, accidents,  rents,  taxes  and  all  other  expenses  except 
depreciation  in  excess  of  ordinary  repairs. 

5.  The  operating  expenses  of  the  company  on  behalf  of 
public  lamps,  computed  by  taking  the  proportion  of  the  total 
operating  expenses  of  the  company  that  the  electrical  output 
for  street  lamps  bears  to  the  total  output. 

6.  The  undivided  or  surplus  earnings  of  the  company,  be- 
ing its  gross  annual  income  derived  from  the  sale  of  electricity 
less  operating  expenses,  dividends  and  interest;  and  the  per- 
centage which  the  company's  annual  surplus  bears  to  the  total 
investment,  exclusive  of  land. 

7.  An  allowance  for  depreciation  in  excess  of  ordinary  re- 
pairs of  the  company's  investment  in  plant  and  property  used 
in  its  public  business,  computed  by  taking  the  same  percentage 
of  the  value  of  the  company's  investment  on  account  of  its 
public  business  as  in  (3),  but  excluding  the  land,  as  the  total 
amount  of  the  undivided  earnings  of  the  company  (6)  is  of 
the  company's  total  investment  (2)  exclusive  of  land ;  such 
allowance  not  to  exceed  7  per  cent  of  the  company's  invest- 
ment on  account  of  public  business  exclusive  of  land. 

8.  An  allowance  for  interest  or  profits  computed  at  6 
per  cent  per  annum  on  the  company's  investment  on  account 
of  its  public  business  (3)  ;  but  in  case  the  cost  of  any  part  of 
the  company's  investment  shall  have  been  met  by  the  issue  of 
bonds  bearing  interest  at  less  than  6  per  cent,  and  any  of  such 
bonds  are  still  outstanding,  the  amount  thereof  shall  be  ap- 
portioned between  the  company's  total  investment  and  its  in- 
vestment on  account  of  public  business  in  proportion  of  the 
electrical  output  as  in  (i);  and  the  allowance  provided  for  in 
this  clause  shall  be  computed  on  so  much  of  the  company's 
investment  on  account  of  public  business  as  is  represented  by 
such  bonds  at  the  rate  actually  paid  upon  them,  and  on  the 
remainder  of  its  investment  at  6  per  cent  per  annum. 

The  contract  finally  provides  that  in  case  the  cost  of  manu- 
facturing and  distributing  the  energy  for  public  lighting  and 
the  allowances  for  depreciation  and  profit  (5),  (7)  and  (8) 
amount  in  the  aggregate  to  a  sum  less  than  the  price  then  being 
paid  by  the  city,  the  price  of  lighting  shall  be  reduced  for 
the  remainder  of  the  term  of  the  contract,  or  until  again  re- 
duced by  arbitration  to  a  sum  equal  to  the  cost  of  manufacture 
and  distribution,  plus  the  foregoing  allowances  for  depreciation 
and  profit. 

The  arbitrators  compared  the  operations  of  the  company  for 
the  fiscal  years  ending  June  30,  1904,  1905  and  1906.  The  re- 
turns for  1906  were  found  to  give  the  lowest  cost  to  the  city 
and  as  this  year  inuncdiately  precedes  that  upon  which  the 
arbitration  takes  effect,  it  was  agreed  upon  as  a  fair  basis  for 


award.  The  methods  of  procedure  prescribed  and  applied  to 
the  1906  returns  gave  a  cost  to  the  city  which  exceeded  the 
amount  paid  by  the  city  to  the  company  during  the  same  period 
by  $45,700.  The  arbitrators  unanimously  agreed  that  the  maxi- 
mum demand  method  used  by  the  company  in  its  commercial 
rates  would  be  more  fair  and  equitable  under  present  conditions 
to  determine  the  proportional  investment  on  account  of  public 
business  than  the  kw-hour  pro-rating  method.  Therefore  a 
new  determination  of  the  investment  on  account  of  public 
lighting  was  made  by  applying  to  the  total  investment  of  the 
company  the  ratio  which  the  maximum  demand  upon  all  the 
stations  of  the  company  by  the  public  lighting  bore  to  the  total 
demand  upon  the  company  at  the  peak  load  in  December,  1905. 
This  reduced  the  figures  obtained  by  the  straight  kw-hour 
method  by  $63,000,  making  a  saving  to  the  city  of  $17,300  per 
year  compared  with  what  it  paid  in  1906,  or  a  total  saving  to 
the  city  in  2.5  years,  of  $43,250.  About  1,850,000  kw-hours 
was  used  to  operate  apparatus  directly  in  the  company's  main 
generating  station  upon  which  the  generation  of  energy  for 
both  public  and  commercial  lighting  is  dependent,  and  it  was 
considered  that  this  portion  of  the  energy  generated  was  not 
properly  nor  actually  a  part  of  the  output.  The  arbitrators 
found  it  difficult  to  determine  the  exact  or  fair  amount  of  this 
energy  to  be  deducted,  and  unanimously  agreed  not  to  make 
the  deduction,  which  decision  results  in  an  advantage  to  the 
city  of  $5,000,  which  is  included  in  the  $17,300  reduction  pre- 
viously referred  to. 

The  price  to  be  paid  by  the  city  for  the  last  2.5  years  of  the 
contract  is  therefore  to  be  reduced  in  the  proportion  that 
$17,300  bears  to  the  $377,075  paid  by  the  city  for  the  fiscal  year 
ending  June  30,1906,  or  at  the  rate  of  4.6  per  cent  on  all  bills 
rendered  at  the  contract  rates  for  service  after  Aug.  20,  1906 
to  the  end  of  the  contract.  The  company  is  to  refund  to  the 
city  4.6  per  cent  of  ali  amounts  so  far  paid  to  it  by  the  city 
for  public  lighting  service  rendered  from  Aug.  20,  1906  to 
July  I,  1907,  with  interest  at  the  rate  of  6  per  cent  per  annum 
on  such  refunds. 

The  arbitrators  visited  the  company's  power  plants  and  found 
the  great  proportion  of  its  equipment  representative  of  the 
highest  economy  in  steam  and  electrical  engineering. 


Convention   of  the  National   Electrical  Con- 
tractors'  Association. 


The  National  Electrical  Contractors'  Association  began  its 
seventh  annual  convention  at  the  Engineering  Societies  Buildmg. 
New  York  City,  on  July  17,  and  the  meeting  was  in  progress 
at  the  time  of  our  going  to  press. 

The  programme  as  arranged  is  as  follows :  The  first  session, 
which  was  open  to  everyone  interested  in  the  electrical  business, 
was  called  to  order  at  10  a.  m.,  July  17,  by  Mr.  J.  C.  Hatzel. 
chairman  of  the  National  committee,  who  introduced  Mr.  James 
Hilton,  president  of  the  Electrical  Contractors'  Association  of 
.New  York  State.  Mr.  Hilton  welcomed  the  members  and 
guests  on  behalf  of  the  State  .Association,  and  turned  the  con- 
vention over  to  Mr.  James  R.  Strong,  president  of  the  National 
.Association.  Mrs.  J.  B.  Olson,  on  behalf  of  the  ladies'  aux- 
iliary of  the  Association  presented  Mr  Strong  with  a  hand- 
some bouquet  of  roses.  The  work  for  the  rest  of  the  morning 
is  as  follows :  Professor  George  F.  Sever,  consulting  engineer 
of  the  City  of  New  York,  will  address  the  convention  on  the 
relations  between  the  municipality  and  the  electrical  contractor. 
Mr.  Arthur  Williams,  past  president  of  the  National  Electric 
Light  Association,  will  speak  on  the  relations  of  the  lighting 
company  and  the  contractor,  and  will  be  followed  by  Mr.  J. 
Robt.  Crouse,  who  will  explain  the  work  of  the  Cooperative 
Electrical  Development  .\ssociation  during  the  past  year.  This 
will  terminate  the  morning  session,  and  in  the  afternoon  there 
will  be  a  business  ineeting. 

.\t  10  a.  m.  on  July  18.  there  will  be  another  open  meeting. 
and  addresses  will  be  made  as  follows:  Mr.  Hugh  T.  Wreaks. 
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secretary  of  the  Wire  Inspection  Bureau,  will  discuss  the 
"Standardization  of  Wire."  Mr.  T.  C.  Martin,  of  the 
Electrical  World,  on  the  relations  between  the  press  and 
the  electrical  contractor.  Mr.  C.  M.  Goddard,  secretary  of 
the  Underwriters'  National  Electrical  Association,  will  speak 
on  the  relations  between  the  underwriter  and  the  contractor. 
Mr.  C.  L.  Eidlitz,  first  president  of  the  National  Association, 
will  speak  on  the  subject  of  that  body.  Mr.  Oscar  T.  Crosby 
will  describe  the  Cahill  telharmonium,  and  the  convention  in  a 
body  will  visit  the  plant  at  the  close  of  the  morning  s'ession. 
The  remaining  sessions  will  be  occupied  with  executive  busi- 
ness. On  Wednesday,  July  17,  there  will  be  a  river  trip  for 
the  ladies  in  the  afternoon,  and  in  the  evening  there  will  be 
a  dinner  at  the  Waldorf,  followed  by  an  amateur  vaudeville 
by  members.  On  Thursday,  there  will  be  an  automobile  ride 
for  ladies  in  the  afternoon  to  Coney  Island,  and  in  the  evening, 
for  members,  a  smoker  at  Shanley's,  after  the  business  session. 
On  Friday  there  will  be  a  trip  up  Long  Island  Sound  by  boat, 
with  clam  bake  and  baseball  game,  East  against  West,  by 
members. 


In  the   Early   Days. 

A  "Retired  Manager"  becomes  reminiscent  as  follows  in 
Stone  &  Webster  Public  Service  Journal,  the  occasion  being 
a  visit  to  his  former  headquarters,  where  he  reports  that  a 
resolution  aimed  at  the  company  had  been  introduced  in  the 
council  the  evening  before: 

"The  Billville  Electric  Company  don't  seem  buried  under 
popularity  of  late,  Jim.  And  you  think  the  company  is  giving 
better  service  than  ever?— Well,  as  to  the  latter,  I  agree  with 
you.  Yes,  sir;  I  agree  with  you.  Why,  in  my  day  it  was  an 
even  bet  that  the  lights  went  out  three  times  between  soup  and 
nuts.  In  those  days  we  ran  the  Opera  House  lights  off  the 
railway  circuit,  and  every  car  that  came  up  Sixth  street  grade 
produced  Stygian  blackness  in  the  Opera  House.  We  had  a 
flagman  to  hold  the  cars  at  critical  points  in  the  play,  but 
even  at  that,  Eliza  often  crossed  the  Ohio  without  a  glimpse  of 
the  ice.  Well,  I  suppose  I  can't  better  describe  the  kind  of 
lighting  service  we  used  to  furnish  than  by  saying  that  the 
gas  people  actually  pitied  us.  While  our  lights  were  some  bad, 
our  railway  work  was  certainly  the  limit.  The  principal  duty 
of  the  superintendent  was  to  see  that  every  man  returned  his 
car  before  he  went  home,  and  to  take  care  of  the  money  that 
was  crowded  on  him.  Nobody  rode  in  the  cars  except  careless 
people  who  set  no  value  on  their  time.  I  remember  that  we 
once  tried  an  innovation  and  washed  the  windows  of  a  car. 
Old  Dr.  Griswold  was  misled  by  the  result  and  ruined  his  new- 
silk  hat  by  forcing  it  through  the  window  under  the  impression 
that  it  was  open.  We  had  to  buy  him  a  new  hat,  and  that 
stopped  any  further  improvements. 

"Yes,  Jim ;  you  do  give  better  service ;  in  fact,  you  are  doing 
ail  entirely  different  business.  Your  business  has  now  developed 
until  it  is  a  science,  that  is,  the  administrative  department  has, 
but  I  can't  see  that  there  has  been  much  of  a  change  in  the 
'diplomatic'  department  so  to  speak.  This  end  of  the  business 
has  stopped  right  where  it  was  years  ago  in  your  case,  and  you 
have  got  more  company  than  a  flea  on  a  dog.  Did  you  ever 
think  of  the  natural  advantages  we  had  in  those  days  when  we 
desired  to  swat  a  patron  who  thought  he  knew  how  to  run  our 
business?  To  begin,  John  Swazy  and  I  owned  most  of  the 
stock;  I  was  president  and  manager  and  John  was  treasurer. 
John  knew  more  folks  in  this  country  than  any  other  living  man, 
excepting,  possibly,  myself,  and  he  knew  'em  well  enough  to  eat 
in  the  kitchen  with  the  family,  and  have  everybody  call  him  by 
his  Christian  name.  As  to  our  men,  'employees'  you  call  them, 
why  they  were  our  neighbors.  That's  the  kind  of  a  linc-up  we 
had  in  those  days.  There  were  no  rules,  and  they  wouldn't 
have  been  obeyed  had  there  been  any— and  a  passenger  who  got 
■flossy"  with  a  conductor  settled  it  with  the  conductor.  A  man 
who  complained  about  his  lights  was  told  that  he  knew  what 
he  could  do  about  it  by  a  man  who  rented  him  his  house,  or 
(o  whom  he  owed  poker  money.     As  to  the  city  officials,  they 


most  all  owed  John  money,  and  those  who  didn't  thought  an 
electric  franchise  was  a  joke  on  the  fellow  that  got  it.  Then 
again,  society  in  this  town  had  not  reached  that  stage  where  it 
began  to  think  in  large  chunks.  So  far  as  its  relations  with 
our  company  were  concerned,  its  reflections  were  individual  or 
personal.  If  one  of  our  men  'sassed'  anybody  the  franchise  of 
the  company  was  not  hit  in  the  solar  plexus;  simply  the  sched- 
ule was  interfered  with  during  the  adjournment  behind  some 
neighboring  barn  to  arbitrate  the  matter." 


Fifteen-Cycle,   Single-Phase,    Demonstration 
Locomotive  for  the  Pennsylvania  Railroad. 

On  page  91  of  our  issue  for  July  13  appeared  abstract 
of  a  paper  by  Mr.  X.  W.  Storer  containing  a  brief  description 
of  an  11,000-volt,  15-cycle,  single-phase  locomotive  built  by  the 
Westinghouse  Electric  &  Manufacturing  Company  for  the 
Pennsylvania  Railroad.  We  are  now  able  to  report  the  re- 
sults of  tests  of  this  locomotive  and  to  explain  more  fully  the 
service  for  which  it  was  designed. 

The  locomotive  has  been  developed  by  the  Westinghouse 
interests  in  conjunction  with  the  Pennsylvania  Railroad,  under 
Mr.  George  Gibbs,  chief  engineer  of  electric  traction,  accord- 
ing to  the  programme  laid  out  by  the  late  President  Cassatt, 
and  is  the  third  locomotive  built  under  that  arrangement.  The 
first  locomotive,  which  was  designated  as  No.  10,001,  was  of  the 
geared,  direct-current  type.  The  second,  known  as  10,002,  was 
of  the  gearless,  direct-current  type.  Both  of  these  locomotives 
were  placed  in  service  on  the  Atlantic  Avenue  improvement 
of  the  Long  Island  Railroad;  each  is  driven  by  four  350-hp 
motors  and  weighs  about  100  tons.  The  mechanical  parts  of 
these  two  locomotives   were  constricted  at   the   .\ltoona  shops 


of  the  Pennsylvania  Railroad,  but  the  electrical  equipment  was 
supplied  by  the  Westinghouse  Company. 

Locomotive  No.  10,003,  which  is  illustrated  herewith,  has  been 
produced  as  a  result  of  a  systematic  investigation  involving 
elaborate  tests  that  have  been  prosecuted  for  several  years. 
On  account  of  the  limitc<l  time  available,  and  the  necessity  for 
the  elimination  of  all  possible  delays,  both  the  mechanical 
and  the  electrical  parts  were  supplied  by  the  Westinghouse 
interests.  Its  design  is  such  as  tc  render  it  especially  suited 
for  the  severe  service  in  connection  with  the  New  York  ter- 
minal operation  of  the  Pennsylvania  Railroad.  The  duty  re- 
quired will  be  appreciated  when  it  is  known  that  grades  of  2 
per  cent  are  encountered,  and  yet  high  speeds  must  be  attained. 
On  the  test  tracks  at  Pittsburg,  which  are  about  five  miles 
long,  and  in  reality  a  succession  of  curves,  locomotive  No. 
10,00.?  recently  reached  a  speed  of  73  m.  p.  h.,  and  it  is 
claimed  that  .n  speed  of  go  m.  p.  h,  can  easily  be  reached  on  a 
straight  track. 

The  complete  locomotive  is  to  consist  of  two  separate  halves, 
only  one  of  which  has  yet  been  constructed:  the  half  locomotive 
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has  been  found  to  exert  a  maximum  draw-bar  pull  of  24,000 
lbs.,  indicating  a  tractive  effort  for  the  whole  locomotive  of 
48,000  lbs.  The  former  locomotives  were  built  for  third-rail, 
direct-current  operation,  while  the  latter  locomotive  will  use 
single-phase  current  from  an  overhead  trolley  wire.  Before 
the  construction  for  the  electrification  of  the  Pennsylvania 
terminal  in  New  York  is  undertaken,  it  is  the  purpose  of  the 
Pennsylvania  Railroad  thoroughly  to  test  out  the  merits  of 
these  two  systems.  The  decision  will  probably  not  be  reached 
before   Jan.    i,   1908. 

The  most  striking  features  of  locomotive  Xo.  10,003  are  its 
entire  simplicity  and  the  accessibility  of  the  parts  that  may  re 
quire  attention.  All  of  the  main  control  equipment  is  placed 
on  a  raised  platform  in  the  middle  of  the  cab  on  each  side  of 
which  there  is  a  wide  passageway.  The  voltage  regulating 
switches  are  arranged  immediately  above  the  main  11,000-volt 
auto-transformer,  while  the  blower  equipment  and  reverse 
switches  are  placed  immediately  over  the  propelling  motors. 
Ample  space  is  left  on  all  sides  of  the  main  motors  for  in- 
spection  and   repair. 

The  motors  are  of  the  gearless  type,  the  method  of  mount- 
ing l)cing  identical  with  that  used  on  the  New  Haven  loco- 
motives, as  described  in  our  issue  for  April   14.   1906, 

It  is  interesting  in  this  connection  to  note  that  the  Westing- 
house  Company  has  already  built,  or  has  under  construction, 
60  single-phase  locomotives  and  more  than  2000  single-phase 
compensated  series  railway  motors,  and  that  at  the  present 
time  at  least  1000  miles  of  track  have  been  arranged  for 
single-phase   operation. 


80,000-Station  (jerman  Telephone  Exchange. 

The  new  telephone  excliange  of  Hamburg,  Germany,  is  de- 
signed for  service  to  80.000  subscribers.  The  operating  room 
for  local  connections  is  433  ft.  long,  65.6  ft.  wide  and  32,8  ft. 
high,  with  double  skylights.  Below  is  the  apparatus  room  with 
the  distributing  frames,  relays,  motors,  etc.,  433  ft.  long,  65.6  ft. 
wide  and  10.5  ft.  high.  The  cable  shaft  from  the  street,  wOiich 
terminates  in  this  room,  is  46  ft.  wide  and  8.2  ft.  high.  In  an 
adjacent  room  of  the  same  floor  the  battery  is  located  and 
below  it  is  the  operating  room  for  trunk  connections,  131. 2  ft. 
long,  65.6  ft.  wide  and  26,2  ft.  higli.  The  exchange  has  an 
ultimate  capacity  for  80,000  subscribers,  but  at  present  will  be 
fitted  up  for  40.000  subscribers. 

The  system  used  is  the  so-called  "Verteiter"  (distributing) 
system,  by  means  of  which  through  subdivision  into  a  "dis- 
tributing" and  "connection"  exchange  not  only  quicker  connec- 
tions are  possible,  but  there  is  a  considerable  saving  in  operat- 
ors, cables,  jacks,  etc. 

The  exchange  consists  of  three  groups.  In  the  "distributing 
exchange"  the  incoming  cells  are  distributed  to  the  operators 
of  the  "calling  exchange"  who  forward  the  desired  connection 
to  the  non-occupied  operators  of  the  "connection  exchange," 
where  the  multiple  jacks  arc  divided  in  groups  of  10,000.  For 
ihc  40,000  lines  there  arc  1,000,000  jacks,  66,000  lamps,  98,000 
relays,  12,500  plugs.  22,000  keys  and  279.5  miles  inside  cables. 

The  advantages  of  this  "distributing  system"  are  even  distri- 
bution of  all  incoming  calls  to  the  operators,  avoiding  a  crowd- 
ing of  calls  to  operators  already  busy,  and  by  means  of  this 
a  inore  rapid  connection  between  two  subscribers.  The  trunk 
exchange  has  500  trunk  lines.  At  present  there  will  be  installed 
70  switchboard  sections,  each  with  two  operators,  24  distribut- 
ing tables  and  four  information  desks.  When  a  subscriber  asks 
for  information  the  operator  writes  a  note  on  a  slip  of  paper 
which  is  sent  by  a  pneumatic  tube  to  an  information  desk. 
Any  desired  information  is  given  by  the  information  desks, 
l-'iir  night  connections  special  trunk  boards  are  provided. 

The  power  plant  consists  of  two  storage  batteries,  each  of 
15  cells,  one  as  a  reserve,  and  the  necessary  charging  machinery 
All  protective  devices  for  relays,  lamp  circuits,  etc,  are  placed 
in  one  room. 


Expert   Investigation.s   in   Municipal   Owner- 
.ship. — I. 

A  general  review  has  been  issued  of  the  examinations  made 
in  the  United  States  of  municipal  and  private  plants  by  the 
Municipal  Ownership  Commission  of  the  National  Civic 
Federation.  This  review  is  by  a  committee  of  four  appointed 
by  the  commission.  Two  of  the  writers,  Messrs.  Walton  Clark, 
vice-president  of  the  United  Gas  Improvement  Company,  of 
Philadelphia,  and  Charles  L.  Edgar,  president  of  the  Edison 
IClectric  &  Illuminating  Company  of  Boston,  criticize  severely 
the  municipal  plants  examined,  while  two  other  writers.  Prof. 
Frank  Parsons,  of  Boston,  president  of  the  National  Public 
Ownership  League,  and  Edward  W.  Bemis,  superintendent  of 
the  Cleveland  (Ohio)  water  works,  find  much  to  favor  in  mu- 
nicipal plants  which  were  investigated.  Several  reviews  of  Brit- 
ish municipalization  will  be  made  public  later.  Messrs.  Clark 
and  Edgar  concur  in  the  statement  that  the  inquiry  of  the 
committee,  both  from  the  standpoint  of  British  and  .\merican 
experience,  more  especially  the  latter,  has  shown  that  "where 
municipal  ownership  has  been  removed  from  the  realm  of 
philosophic  discussion  and  put  to  the  test  of  actual  experience 
it  has  failed  ingloriously."  The  belief  is  expressed  by  these 
gentlemen  that  the  "few  enthusiasts"  who  still  advocate  munici- 
pal ownership  "will  soon  be  convinced  by  the  logic  of  events, 
and  turning  their  energies  to  other  things  will  through  them 
realize  their  ambitions  of  usefulness  to  their  fellows."  Prof. 
Parsons  and  Mr.  Bemis,  on  the  other  hand,  take  a  most  hope- 
ful view  as  to  municipalization,  declaring  that  the  failures  of 
municipal  ownership  are  insignificant  compared  to  the  failure? 
of  private  ownership,  either  in  number  or  importance.  "It  is 
not  public  ownership,  but  private  ownership,"  Prof.  Parsons 
says,  "that  is  responsible  for  our  periodic  crises  and  the  ruin 
of  our  industries."  .As  to  the  fitness  of  .Xmerican  cities  to 
manage  business  affairs,  many  of  them,  he  says,  have  clearly 
proved  their  fitness,  and  the  rest  can  be  made  fit.  "It  is  not 
impossible,"  he  adds,  "that  the  elimination  of  the  public  service 
corporations  through  public  ownership  is  one  of  the  things  that 
would  do  more  to  help  along  the  process  of  making  our  cities 
fit."  Mr.  Bemis  believes  that  the  greatest  reason  for  the 
strength  of  the  municipal  ownership  movement  lies  in  the  re- 
lations of  the  public  service  corporations  with  the  state  and 
local  governments,  which  relations  he  declares  are  destructive 
of  political  purity,  democracy  and  free  institutions.  In  this 
same  connection  Mr.  Edgar  and  Mr.  Clark  take  the  view  that 
the  evil  of  building  up  political  machines  with  city  employees 
as  a  basis  exists  now  to  a  degree  in  .\merican  municipalities 
and  that  the  disastrous  effects  would  be  much  greater  if  the 
many  gas,  electrical  and  street  railway  employees  were  added 
to  the  present  number  of  city  officeholders. 

The  reports  reviewed  by  Messrs.  Clark  and  Edgar,  on  the 
one  side,  and  Messrs.  Parsons  and  Bemis.  on  the  other,  aggre- 
gate almost  one  million  words  and  were  made  to  the  Public 
Ownership  Commission  of  the  National  Civic  Federation  by 
technical  expert'"-,  engineers,  accountants  and  statisticians  who 
visited  a  large  number  of  public  and  private  enterprises  in  the 
United  States  and  Great  Britain. 

Mr.  Edgar  and  Mr.  Clark  agree  in  setting  forth  numerous 
objections  to  municipalization,  a  very  important  one  being  that 
in  several  British  cities  which  have  tried  public  ownership,  it 
has  been  found  that  the  organization  of  municipal  workmen 
constitutes  a  serious  threat  against  the  municipalit\-  itself  and 
as  a  result  the  disfranchisement  of  city  employees  is  being  seri- 
ously considered  in  England.  Were  municipal  employees  in 
this  country  to  organize,  umler  extended  city  control  of  public 
utilities,  the  writers  declare  the  reiuaining  voters  woidd  find 
themselves  beneath  "a  tyranny  of  democracy  w-hich  is  no  less 
galling  to  the  individual  oppressed  and  no  less  detrimental  to 
the  welfare  of  the  state  than  is  the  tyranny  of  a  despot."  The 
remedy  proposed  in  England,  disfranchisement,  is  declared  to 
be  "unthinkable"  in  the  I'nited  States.  Under  public  owner- 
ship of  public   utilities,  it   is   declared   those   in  control   of  the 
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ooveniment  are  submitted  to  continuous  temptations ;  first 
through  the  opportunity  to  build  up  a  political  machine,  with 
the  city  employee  as  a  basis,  and  second,  through  the  oppor- 
tunity to  unduly  favor  contractors,  with  the  expectation  of 
either  financial  or  political  benefit  to  themselves. 

"There  is  little  about  municipal  trading  to  attract  men  of  the 
first  class."  Mr.  Edgar  and  ]\Ir.  Clark  unite  in  saying:  "We  have 
not  found  evidence  in  the  United  States  that  the  personnel  of 
the  city  government  of  Chicago  (referring  to  Mayor  Dunne's 
administration)  or  Wheeling  is  superior  to  that  of  Atlanta  or 
Norfolk,  or  that  the  introduction  of  municipal  water  and  elec- 
tric plants  in  Detroit  has  brought  a  higher  type  of  citizenship 
into  the  governing  body  than  we  find  in  New  Haven,  which 
has   neither." 

Three  Ainerican  gas  plants  were  examined  by  the  Investigat- 
ing Committee  and  experts.  These  were  at  Wheeling,  where 
the  plant  is  operated  by  the  city,  and  Atlanta  and  Norfolk, 
where  there  is  private  ownership  and  operation.  In  addition 
the  committee  visited  the  Philadelphia  gas  works  and  the  labor 
investigators  visited  the  Richmond.  Va..  gas  works.  As  to  the 
price  charged  the  consumers,  it  was  found  to  be  75  cents  per 
thousand  cu.  ft.  net  at  Wheeling,  $1  net  at  Atlanta  and  $1 
net  at  Norfolk,  the  municipal  plant  thus  selling  at  the  lowest 
price.  To  offset  this,  however,  Messrs.  Edgar  and  Clark  point 
out  that  in  Atlanta  there  is  free  installation  of  service,  at 
Norfolk  partially  free  installation,  while  at  Wheeling  charge 
is  made  for  the  service  pipe  from  the  curl)  to  the  meter  and 
for  the  setting  of  the  meter. 

In  comparing  the  public  and  private  gas  service,  the  review- 
ers say:  "If  we  consider  together  the  price  the  Wheeling  con- 
sumer pays  for  gas  and  the  character  of  the  service  rendered, 
we  may  not  doubt  that  he  gets  less  of  net  results  per  dollar 
expended  than  does  the  gas  consumer  in  Atlanta  or  Norfolk. 
Low  and  varying  pressure,  uncertain  candle-power,  influenced 
at  times  by  a  dash  of  natural  gas  (at  Wheeling)  will  bring 
troubles  to  studying  children,  that,  while  not  factors  in  finan- 
cial calculations,  have  a  proper  place  in  this  inquiry.  Wheel- 
ing's gas  plant  is  not  an  important  factor  in  the  well-being  of 
Wheeling's  citizens.  What  with  fast  meters,  charges  for  service 
and  meter  setting,  absence  of  any  gratuitous  work,  the  admi.x- 
ture  of  is-cent,  8-cp  natural  gas,  insufficient  and  irregular 
pressure,  and  general  inefficiency  in  the  complaint  department. 
Wheeling  gas  is  a  dear  commodity  at  any  price.  Our  experts 
found  nothing  to  praise  in  Wheeling's  service  and  little  to 
criticize  in  the  service  of  the  companies  at  Norfolk  and  At- 
lanta. In  general,  it  may  be  said,  so  far  as  condition  of  plant 
and  operating  efficiency  is  concerned,  there  could  not  well  be  a 
worse  condition  of  affairs  than  the  engineers  report  as  existing 
■at  Wheeling.  In  the  other  two  cities  the  record  regarding 
condition  of  plant,  and  regarding  the  various  points  of  prac- 
tice mentioned  above  in  the  case  of  Wheeling,  while  it  con- 
tains a  few  points  of  criticism,  is  on  the  whole  satisfactory. 
In  both  cases  the  plant  is  pronounced  to  be  modern  and  kept  in 
an  orderly  condition." 

The  labor  situation  at  the  plants  examined  is  compared  to 
the  advantage  of  the  private  plants.  "The  general  impression 
made  at  Wheeling."  says  Messrs.  Edgar  and  Clark,  "was  that 
no  one  about  Ihe  works  took  any  more  interest  in  his  duties 
than  was  absolutely  necessary  to  enable  him  to  hold  his  job, 
and  no  one,  either  at  the  works  or  on  the  street,  was  at  all  in- 
terested in  gelling  work  done  in  an  efficient  manner.  The 
power  of  appointment  at  Wheeling  did  not  rest  with  the  super- 
intendent, and  therefore  Ihe  employees  did  not  have  the  fear 
of  discharge  by  him  in  case  they  did  not  perform  their  work 
properly.  At  Norfolk  and  Atlanta  the  certainty  of  prompt 
discharge  in  case  they  did  nol  satisfy  Ihcir  immediate  superiors 
in  the  operation  of  the  plant  acted  to  make  the  men  work  bet- 
ter and  more  efficiently  than  was  ihc  case  at  Wheeling." 

Referring  to  Ihc  Philadelphia  gas  works  as  an  instructive 
comparison  of  the  results  of  municipal  and  private  operation, 
Ihe  reviewers  quote  Dr.  L.  S.  Rowc  as  aulhorily  for  the  state 
men!  that  the  quality  of  the  gas  supplied  has  been  improved 
by  the  company  now  operating  the  service,  and  that  through 


the  rental  paid  the  city  has  received  for  eight  years  an  average 
profit  of  $491,674  annually,  while  for  the  last  few  years  under 
city  operation  there  was  a  loss  of  $245,398  per  year.  The  pri- 
vate company,  however,  charges  no  more  than  did  the  city,  but 
supplies  better  gas.  "The  commission's  records,"  say  Mr. 
Edgar  and  Mr.  Clark,  "indicate  a  high  degree  of  efficiency  in 
the  company  operation  of  the  Philadelphia  gas  works,  and 
kindly  and  liberal  treatment  of  employees.  On  these  latter 
points  Dr.  Rowe  speaks  as  follows :  As  has  been  shown 
(under  municipal  management),  there  were  abuses  in  almost 
every  branch  of  the  operation.  The  purchase  of  coal  and  the 
residual  products  were  each  under  the  control  of  favored  in- 
dividtials;  the  wages  account  was  padded  with  incompetents, 
the  friends  of  men  prominent  in  city  politics.  It  is  unques- 
tioned that  there  were  leaks  in  the  management  of  the  gas 
works  at  other  points  than  the  distributing  system ;  it  is  true 
that  the  labor  account  was  debauched,  and  it  is  certain  that  in 
the  purchase  and  sales  departments  there  were  influences  at 
work  which  worked  harm  to  the  city's  interest.  But  the  loss 
through  such  sources  was  inconsiderable  when  compared  with 
those  inflicted  by  councils  by  the  senseless  blocking  of  the  way 
to  improvement  in  cutting  off  the  appropriations  for  modern- 
izing the  plant.  During  the  entire  period  of  municipal  opera- 
tion the  officers  in  charge  were  engaged  in  a  losing  fight  to 
preserve  the  works  from  ruin.  There  never  was  a  time  dur- 
ing the  entire  period  of  responsible  control  when  it  could  truly 
be  said  that  the  works  were  in  an  efficient  condition.'  " 

Four  of  the  best  known  American  municipal  electric  plants, 
those  of  Chicago,  Detroit,  South  Norwalk,  Conn.,  and  Alle- 
gheny, Pa.,  were  examined  by  the  commission  and  the  experts. 
Of  these  South  Norwalk  is  the  only  one  that  does  commercial 
lighting.  As  to  the  cost  of  operation  of  these  plants,  the  Chi- 
cago plant  is  cited  to  show  that  including  items  of  depreciation, 
interest,  taxes,  proportion  of  salary,  insurance  and  water,  there 
is  a  loss  to  the  city,  based  on  simple  interest  on  the  amount 
paid,  of  $6.70  per  lamp  per  year,  or  a  total  of  $284,202  annual- 
ly, compared  with  what  the  cost  would  be  if  service  were  taken 
from  a  private  company.  Computed  with  compound  interest 
on  the  amount  paid,  the  loss  is  $11.07  pef  lamp,  or  $469,217  per 
year.  These  figures  are  based  on  statements  submitted  by  the 
commission's  expert  accountants  and  do  not  agree  with  the 
estimates  of  the  City  Electric  Department,  which  show  a  saving 
to  the  city.  As  to  the  character  of  the  plants,  that  in  South 
Norwalk  is  criticized  for  its  use  of  a  direct-current,  220-volt 
two-wire  system,  a  type  never  generally  adopted  in  this  coun- 
try. This  equipment,  say  Mr.  Edgar  and  Mr.  Clark,  compels 
the  consumer  in  South  Norwalk  to  pay  20  per  cent  more  for 
the  light  produced  than  would  be  necessary  under  a  better  sys- 
tem. The  Detroit  electric  undertaking  is  found  to  be  of  a  type 
of  about  15  years  ago  and  the  capacity  can  hardly  be  ex- 
panded within  the  present  building  unless  the  type  of  operat- 
ing units  is  changed  to  those  of  a  more  modern  class.  The 
Allegheny  plant  is  described  as  "poorly  designed,  inefficient 
and  expensive  to  operate."  Appropriations  for  technical  equip- 
ment have  been  neglected  to  such  an  extent,  say  the  reviewers, 
"that  the  electrician  had  to  build  his  own  switchboard  out  of 
such  junk  as  he  could  collect  from  machine  shop  yards."  Of 
Chicago's  four  nninicipal  electric  plants,  three  are  declared  to 
be  of  obsolete  type,  while  the  fourth  is  not  properly  con- 
structed for  economical  operation.  The  stations  are  scattered 
through  the  city  without  system  and  are  very  poorly  located. 
The  plants  use  1,400,000,000  gals,  of  city  water  (minimum)  for 
which  no  charge  is  made.  Of  the  6700  lamps  in  use,  4180  are 
of  a  type  wliich  has  been  generally  discarded  throughout  the 
country.  On  the  subject  of  operating  efficiency,  it  is  set  forth 
that  economical  operation  at  .\llegheny  is  nuich  hindered  by  the 
unnecessary  number  of  employees.  Six  or  eight  of  the  force 
could  be  dismissed,  reducing  the  payroll  15  to  18  per  cent,  and 
"the  half  dozen  extra  laborers  often  put  on  for  political  pur- 
poses at  election  time  could  be  dispensed  with,  changes  which 
would  add  to  the  efficiency  of  the  service  as  well  as  lowering 
its  cost."  In  Chicago,  the  civil  service  rules  are  declared  to  be 
a  .source  of  inefficiency.     Men  who  have  become  inefficient  are 
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held  in  responsible  positions  longer  than  they  should  be  and 
the  best  men  are  often  prevented  from  being  advanced  in 
rank  or  chosen  from  the  outside  because  of  lack  of  special 
knowledge  required  by  the  civil  service  examiners. 

Under  the  heading  "Financial,"  an  exhaustive  review  of  the 
economic  operations  of  municipal  and  private  undertakings 
both  in  Great  Britain  and  the  United  States  is  given  by  the  re- 
viewers, who  find  that  it  is  admitted  by  the  advocates  of 
municipalization  that  the  debts  of  British  cities  have  been 
enormously  increased  by  its  operations.  "We  venture  to  be- 
lieve," they  say,  "that  the  loss  to  the  communities  whose, 
municipal  industries  we  have  investigated  from  bad  manage- 
ment and  lack  of  enterprise,  resulting  in  restricted  service  of 
modern  utilises,  is  many  times  the  profit  these  cities  claim  to 
have  realized  from  their  Rip  Van  Winkle  methods  of  serving 
the  public.  It  is  not  worth  while  to  discuss  the  effect  on  the 
finances  of  American  cities  of  the  municipal  operations  of  the 
industries  that  we  have  here  investigated.  Properly  audited 
they  have,  with  one  or  two  exceptions,  lost  money,  and  their 
plants  are  all  inadequate  to  good  service  and  have,  with  the 
exception  of  the  water  plants,  little  more  than  a  scrap  value 
in  view  of  the  present  stale  of  the  arts.  What  effect  could 
such  poor  efforts  as  we  have  witnessed  have  on  public  wealth 
or  public  comfort?    It  cannot  fail  to  be  bad." 

Mr.  Edgar  and  Mr.  Clark  conclude  their  present  review  as 
follows:  "Whatever  the  subjective  relation  of  municipalizers 
to  their  reform  their  objective  relations,  as  we  have  seen,  is 
far  from  what  it  once  was  regarding  the  commodities  and  ser 
vices  to  be  municipalized.  They  have  been  obliged  by  the  logic 
of  events  to  cut  away  from  tnuch  that  seemed  precious  to  them- 
selves and  to  many  who  trained  with  them.  Their  opponents, 
taking  cognizance  of  the  projects  abandoned,  hoped  that  now 
municipalizers  might  be  pinned  down  to  the  consideration  of 
ascertained  facts  relating  to  undertakings  which  their  repre- 
sentatives have  had  an  opportunity  to  visit  and  to  develop- 
ments obvious  to  all  who  are  interested  in  the  progress  of  the 
debate  on  the  question.  The  voluntary  movement  of  the  munici- 
palizers to  this  not  easily  shiftable  point  would,  we  sub- 
mit, in  itself  have  been  a  contribution  to  the  cause  of  truth  and 
a  source  of  gratification  to  their  adversaries.  But  the  radical 
British  municipalizer  has  exhibited  the  resources  of  hope  and 
fancy,  if  not  of  logic  and  consistency.  While  his  American 
comrade  is  still  shouting  for  municipal  ownership,  he  is  to- 
day, in  his  latest  frame  of  mind,  looking  expectantly  to 
'municipalization  by  provinces' — that  is,  for  gas,  water,  tram- 
ways and  electricity  he  now  wants  national  government,  ap- 
propriation, ownership  and  operation.  He  has  dropped 
municipalism  and  comes  out  for  what  he  all  the  time  had  in  the 
background  of  his  thought — socialism. 

"Thus  the  familiar  old  song  of  state  socialism  is  para- 
phrased. The  principle  was  accepted  by  leading  municipalizers 
of  Great  Britain,  who  appeared  before  our  commission  in  Lon- 
don, and  it  is  the  logical  outcome  of  municipalization.  When 
ex-Mayor  Dunne,  of  Chicago,  came  out  last  summer  for  20- 
year  franchises  for  the  street  car  corporations  of  his  city  he 
demolished  his  platform,  ignored  his  campaign  principles  and 
returned  to  the  system  of  private  ownership  in  the  one  indus- 
try whose  reform  through  municipalization  was  the  loudest  cry 
that  gave  him  his  office." 


Composite  Arc  Light   Electrodes. 

Among  the  patents  issued  July  9,  are  six  on  composite  arc 
light  electrodes,  all  of  which  are  assigned  to  the  General  Elec- 
tric Company. 

A  patent  issued  to  Johannes  Harden  relates  to  a  lower  elec- 
trode composed  essentially  of  a  titanium  compound,  the  upper 
electrode  being  either  of  carbon  alone  or  containing  small  quan- 
tities of  titaniinn  carbide,  anmionium  chloride  or  magnesium 
sulphate.  The  lower  electrode  may  conlnin  90  parts  of  the  ti- 
tanium carbide  to  to  parts  of  carbon ;  or  it  may  consist  of  75 
parts  of  titanium  chloride,  10  parts  of  carbon,  3  parts  of  am- 


monium chloride,  2  parts  of  magnesia  sulphate  and  2  parts  of 
tar  to  act  as  a  liquid  binder.  It  is  stated  that  while  light- 
producing  salts,  such  as  lime  and  magnesia,  are  used  in  some 
forms  of  electrode  to  color  the  arc,  such  salts  are  merely 
evaporated  into  the  arc  by  the  heat  produced,  whereas  the 
titanium  carbide  in  the  electrode  described  is  ionized  by  the 
current,  the  ionized  vapor  thus  formed  serving  as  the  principal 
gaseous  medium  through  which  current  between  the  electrodes 
passes. 

Five  of  the  patents  above  noted  were  issued  to  Robert  H. 
Read.  One  of  these  contains  five  claims  on  an  arc  light  elec- 
trode containing  magnesium  carbide.  With  this  material  may 
be  mixed  powdered  carbon  or  refractory  oxides  to  form  solid 
electrodes,  or  it  may  be  employed  with  or  without  these  in- 
gredients as  a  core. 

A  second  patent  has  four  claims  on  an  arc  light  electrode 
containing  a  conducting  carbide  insensitive  to  moisture,  which 
may  consist  of  carbide  of  aluminum.  It  is  stated  that  this 
substance  gives  excellent  results  either  when  employed  pure 
or  when  mixed  with  a  carbonized  binder,  or  it  may  also  be  used 
as  a  core  for  a  cored  carbon ;  and  that  a  good  arc  from  %  in. 
to  f^  in.  in  length  may  be  maintained  by  one  ampere  with  a 
drop  across  the  arc  of  50  volts. 

A  third  patent  contains  11  claims  relating  to  an  arc  light 
electrode  formed  of  carbide  of  titanium  or  containing  a  pre- 
dominating amount  of  titanic  material,  which  latter  may  have 
its  pores  filled  with  carbon.  It  is  stated  that  such  an  electrode 
gives  a  light  of  extraordinary  efficiency,  the  arc  obtained  be- 
ing of  the  luminous  type  and  of  a  very  good  white  color. 

A  fourth  patent  contains  22  claims  for  the  general  case  of  an 
electrode  containing  a  carbide  decomposable  from  the  action  of 
moisture,  and  the  process  whereby  such  electrodes  are  provided 
with  a  superficial  coating  impervious  to  water. 

The  fifth  patent  contains  a  single  claim  on  an  arc  electrode 
consisting  of  zirconium  carbide  mixed  with  a  suitable  carbon- 
izable  binding  material. 


CURRENT  NEWS  AND  NOTES. 


ROYAL  BIRTHDAY  HONORS.— Ut.  John  Gavey.  en- 
gineer-in-chief until  recently  of  the  British  Postal  Telegraphs. 
has  been  promoted  as  Companion  of  the  Bath,  to  knighthood 
in  that  order.'  This  recognition  will  give  great  pleasure  to  a 
host  of  friends  of  "Sir  John"  in  this  country.  Dr.  J.  .\.  Ewing 
has  also  been  made  a  C.  B.  Before  being  appointed  Director 
of  Naval  Education  in  1905,  he  was  for  many  years  pro- 
fessor of  engineering  and  applied  mechanics  in  the  University 
of  Cambridge,  and  there  carried  on  his  celebrated  investiga-" 
tions  and  researches  in  magnetism.  We  note  also  that  Sir 
James  Kitson,  Baronet,  well  known  in  engineering  and  steel 
industries  on  both  sides  of  the  .•Atlantic,  and  a  staunch  friend 
of  electrical  development,  has  been  raised  to  the  peerage, 
while  Sir  W.  Holland,  who  has  had  much  to  do  with  cables 
and  wireless  has  been  made  a  baronet. 


RAILROAD  SIGNALS— A  special  cable  dispatch  from 
Berlin,  Germany,  of  July  12.  says :  "The  Prussian  railway 
authorities  have  been  making  experiments  on  the  line  between 
Berlin  and  Stettin  to  find  a  method  for  insuring  the  efficiency 
of  signals  and  thus  preventing  accidents.  In  the  effort  to 
secure  a  preliminary  signal  to  give  warning  of  a  stop  signal 
many  devices  were  tested.  These  included  flashlights  by  the 
side  of  the  track  when  nearing  a  signal  and  other  visible 
signs.  Electric  wave  transmission  to  the  locomotives  also  was 
experimented  with.  The  method  finally  selected  consists  of 
fastening  two  or  three  horns  with  a  rubber  bulb,  similar  to 
those  used  on  automobiles,  to  the  telegraph  poles  at  inter\'als 
of  about  100  yards.  These  are  electrically  operated,  and  have 
been  found  very  trustworthy  in  warning  engineers.  The 
railway  authorities  have  decided  to  introduce  these  preliminary 
signals  on  a  number  of  roads." 


July  20,  1907. 
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ELECTRIC  RESIST  AS  CE  MATERL4L.^.\  patent  was 
granted  July  9  to  A.  L.  Marsh  on  a  resistance  material  com- 
posed of  88  parts  nickel,  8  parts  chromium  and  4  parts  alumi- 
num. It  is  stated  that  the  addition  of  the  aluminum  doubles 
the  resistance  and  gives  an  oxide  coating  which  protects  the 
core  against  further  oxidation.  The  specific  resistance  of  the 
oxide  is  about  50  times  that  of  copper. 


METERS  AND  MORALS.— The  Citizens'  Gas  &  Electric 
Company,  of  Waterloo,  la.,  is,  according  to  the  Progressive 
Age.  in  a  novel  predicament.  The  temperance  people  of  the 
town  got  an  order  from  the  courts  compelling  all  saloons  to 
have  their  cellar  doors  nailed  up  tight  and  it  was  done.  Now 
the  meter  readers  cannot  get  at  the  meters  and  the  saloon 
keepers  refuse  to  interfere  with  the  doors. 


TRACTIOX  L\  GERMANY.— v.  S.  Consul  J.  I.  Brittain, 
of  Kehl,  Germany,  advises  that  a  new  electric  railway  has  just 
been  opened  for  traffic  from  the  Alsatian  town  of  Munster 
to'the  Schlucht,  the  summit  of  the  mountains  dividing  Germany 
and  France.  This  6.7  miles  line  was  built  at  a  cost  of 
$285,000,  and  connects  the  Schlucht  with  a  similar  line  extend- 
ing to  Gerardmer,  France.  The  electric  omnibus  is  killing  the 
livery  business  in  many  of  the  towns  of  Alsace-Lorraine  and 
Baden. 


A  FOE  OF  THE  FAN. — The  following  is  a  serious  item 
from  the  New  York  Sun :  "There  is  one  thing  I  want  to  warn 
you  about,"  said  the  wigmaker  to  the  man  who  was  buying  his 
first  wig,  "and  that  is  the  electric  fan.  Whenever  you  see  an 
electric  fan  in  motion,  give  it  a  wide  berth.  If  you  don't 
it  is  apt  to  embarrass  you.  Electric  fans  and  wigs  are  deadly 
enemies.  Nothing  outside  of  an  Indian  and  a  tomahawk  will 
lift  a  wig  from  a  wearer's  head  quicker  than  an  electric  fan  in 
motion." 


NOT  FOG  BUT  KNIFES.— The  Springfield,  .Mass..  Re- 
publican says :  "The  loss  of  many  English  fishing  boats  is 
now  said  to  be  due  to  the  fact  that  the  helmsman  often  carries 
a  specially  forged  fisherman's  knife.  These  knives  possess 
strong  magnetic  properties  and  will  deflect  a  compass  needle 
two  or  three  points.  This  means  that  the  helmsman  may  be 
apparently  steering  a  true  course,  but  is  in  reality  much  out 
of  the  way."  In  the  early  days,  the  seaman  who  did  this 
kind  of  tiling  knowingly  was  fastened  to  the  mast  with  his  own 
knife  through  his  hand. 


STEAM  RAILROAD  TROLLEYS.— It  is  stated  that  con- 
trol of  the  Troy  &  New  England  Railway,  an  electric  line 
running  from  Troy  to  Averill  Park,  has  passed  to  the  Dela- 
ware &  Hudson.  The  line  was  purchased,  it  is  understood, 
for  the  purpose  of  rounding  out  the  Delaware  &  Hudson's 
holdings  of  electric  lines  in  and  around  Troy  and  Albany.  It 
already  owned  the  United  Traction  Company  of  Albany,  and 
with  the  New  York  Central  controlled  the  Schenectady  Rail 
way.  L.  F.  Loree,  president  of  the  Delaware  &  Hudson, 
has  been  elected  president  of  the  Troy  &  New  England  Rail- 
way. 


ROYAL  TELEGRAMS.— An  English  magazine  states  that 
all  royal  telegrams  pass  through  the  government  telegraph 
office  at  St.  Martin's-le-Grand,  and  are  manipulated  by  a  special 
operator,  who  is  reserved  for  this  duty.  Unlike  public  mes- 
sages, no  duplicates  are  kept,  and  the  original  messages,  in 
certain  instances,  are  promptly  returned  to  the  palace,  after  a 
note  has  been  made  of  the  number  of  words  for  the  purpose 
of  the  account.  The  cipher  codes  which  are  used  between 
the  Foreign  Office  and  the  embassies  abroad  are  not  employed 
for  the  personal  messages  of  the  King,  nor  is  any  system  o( 
cryptic   writine  usual   between   monarch   and  monarch. 


STANDARD  TIME. — In  a  paper  on  "Standard  Time,"  pre- 
pared for  the  recent  .-Vtlantic  City  convention  of  the  Railway 
Telegraph  Superintendents,  Mr.  W.  J.  Camp,  electrical  engineer 
of  the  Canadian  Pacific  Railway's  telegraphs,  gave  some  inter- 
esting facts  regarding  the  method  of  maintaining  uniform  time 
along  that  company's  system.  Every  day  at  noon  standard  time 
is  transmitted  from  headquarters  at  Montreal  and  this  time  is 
regularly  forwarded  by  cable  to  Fanning  and  other  islands  in 
the  Pacific  Ocean  and  to  Bermuda,  Jamaica  and  the  Azores  in 
the  .Atlantic.  The  master  clock  is  at  McGill  Observatory.  Th.; 
company  maintains  a  time  service  department,  which  keeps  a 
close  record  of  the  clocks  and  all  employees  are  required  to 
carry  standard  watches.  At  Montreal  there  are  81  clocks  on 
five  circuits  controlled  by  one  master  clock.  These  circuits  ob- 
tain current  from  a  small  storage  battery. 


POWER  PLANT  IN  NEVADA.— Frnxher  details  regarding 
the  recent  contract  made  with  J.  B.  Daniels,  a  mining  man,  of 
Wonder  and  Fallon,  Nev.,  and  the  United  States  Government, 
are  to  the  effect  that  the  Government  has  agreed  to  build  an 
electrical  power  plant  on  the  Truckee  River,  where  the  Truckee 
empties  into  the  Carson,  in  Churchill  County,  and  furnish 
power  to  Daniels  for  the  mines  of  Fairview  and  Wonder  and 
also  for  an  electrical  railroad  from  Wonder  to  Fallon.  He 
states  that  the  Government  intends  to  erect  a  power  plant  that 
will  generate  5000  horse-power,  and  that  a  portion  of  this 
power  will  be  used  to  operate  the  gates  along  the  canals  of 
the  Truckee-Carson  Irrigation  Project  in  Churchill  County, 
built  by  the  Reclamation  Service.  At  the  point  where  the 
Truckee  empties  into  the  Carson,  the  water  falls  a  distance 
of  more  than  60  feet  and  a  large  amount  of  energy  can  be 
generated.  The  plant  when  completed  will  be  one  of  the  largest 
in  Nevada.  There  are  15  mines  in  the  Wonder  mining  district 
with  ore  on  the  dumps  waiting  to  be  shipped.  As  soon 
as  the  electrical  railroad  is  built  from  Wonder  to  Fallon, 
Wonder  will  be  one  of  the  most  prosperous  mining  camps  in 
the   state. 


TURKISH  TELEGRAPHS.— \J.  S.  Consul  E.  L.  Harris, 
of  Smyrna,  reports  on  the  telegraph  service  of  Turkey,  as 
follows :  "The  telegraph  was  established  in  Turkey  during 
the  Crimean  war.  The  first  line  began  working  between 
Constantinople  and  .-Vdrianople  in  .August,  1855,  and  was  joined 
to  the  Austrian  line  by  way  of  Roustchouk.  During  the  years 
which  followed  the  telegraph  was  established  over  all  the 
Empire,  and  at  present  comprises  22,900  miles  of  wires.  The 
rate  was,  until  1884,  40  cents  per  20  words  within  the  bounda- 
ries of  one  vilayet  and  from  60  cents  to  $2.80  per  twenty 
words  between  two  vilayets,  according  to  the  distance.  In  1884 
this  system  was  modified,  the  rate  becoming  2  cents  per  word, 
with  a  surplus  of  6  cents  in  the  interior  of  a  vilayet  and  20 
cents  per  word  between  two  vilayets.  .\n  additional  rate  of  2 
cents  was  placed  on  the  use  of  the  cables  of  the  Eastern  Tele- 
graph Company.  This  tariff  was  reduced  in  1897  to  2  cents 
per  word  within  the  limits  of  a  vilayet  and  4  cents  per  word 
between  two  vilayets.  In  1903  the  present  rate  was  introduced, 
which  is  as  follows :  Two  cents  per  word  within  the  limits 
of  one  vilayet  or  between  two  adjacent  vilayets  and  double 
this  amount  between  two  separate  vilayets.  The  Great  Eastern 
Company  has  cables  only  north  of  Smyrna.  Its  central  offices 
arc  in  the  island  of  Syra.  Certain  islands,  such  as  Chios, 
Tenedos,  etc.,  can  be  reached  by  telegram  only  through  this 
company.  The  equipments,  with  the  exception  of  those  be- 
longing to  the  Eastern  Telegraph  Company,  are  all  provided 
by  a  well-known  German  firm.  The  material  of  the  private 
lines  of  the  two  railway  companies  radiating  from  Smyrna 
have  also  been  imported  from  the  same  Gcrinan  firm.  As 
a  natural  result  of  the  extension  of  railways  right  into  the 
heart  of  the  country,  large  trading  centers  will  soon  be 
established,  necessitating  the  increased  use  of  the  telegraph. 
This  is  an  opportunity  which  American  manufacturers  interest 
cd  in  this  line  nf  business  should  not  miss," 
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COLORADO  LIGHT,  POWER  ASD  RAILWAY  ASSO- 
CIATION.—The  fifth  annual  meeting  of  this  thriving  associa- 
tion will  be  held  at  the  Savoy  Hotel,  Denver,  Col.,  Sept.  18-20. 
Mr.  J.  F.  Dostal,  406  Scventeentli  Street,  Denver,  is  secretary 

BALANCING  FIELD  EXCITATION.— \  patent  granted 
July  9  to  Messrs.  E.  W.  Mix  and  Paul  Bunet,  of  Paris,  de- 
scribes a  method  of  balancing  the  field  excitation  of  multipolar 
dynamos  with  parallel  wound  drums.  This  consists,  in  the  case 
of  a  four-pole  machine,  of  providing  two  windings  on  each  pole, 
one  of  which  is  connected  with  one  pair  of  brushes  and  the 
other  with  the  second  pair. 

JOHANNESBURG  .MUNICIPAL  PLANT  FAILURE.- 
The  Johannesburg  Municipal  Council  has  shut  down  its  new 
gas-engine  electric  plant,  which  is  stated  to  be  an  entire  fail- 
ure. It  will  claim  from  the  contractors  $715,000  paid  on  ac- 
count and  $525,000  named  in  the  bond  for  the  due  performance 
of  the  contract.  The  contractors  will  have  to  remove  all  of 
the  machinery  installed.  A  i6oo-kw  steam  plant  is  being  in- 
stalled to  take  up  at  once  part  of  the  tramway  and  lighting 
load,  to  carry  all  of  which  satisfactorily  demands  5000-kw, 


TESTING  SAFETY  DEUCES.— The  Interstate  Commerce 
Commission  has  appointed  a  board  of  experts  to  supervise 
and  conduct  experimental  tests  of  block  signal  systems  and 
other  safety  devices,  as  provided  for  by  the  joint  resolution  of 
Congress.  The  members  of  this  board  are  Prof.  :Mortinier  E. 
Cooley,  Capt.  Aziel  Ames,  Jr.,  Frank  G.  Ewald  and  B.  B. 
Adams.  In  the  appointment  of  this  board  of  experts  the  com- 
mission has  the  co-operation  of  the  American  Railway  Asso- 
ciation. A  sub-committee  of  that  association  went  to  Wash- 
ington and  conferred  with  the  commission  with  reference  to 
the  proposed  tests  and  the  composition  of  the  board  of  experts. 
1  he  committee  has  tendered  the  commission  the  use  of  rail- 
way tracks  and  other  facilities  for  conducting  the  tests  and 
will  co-operate  to  the  fullest  extent  in  securing  the  best  results. 


THE  TELEPHONE  IN  RAILWAY  SERVICE.— At  the  re- 
C(^nt  convention  in  Atlantic  City  of  the  Railway  Teleg^raph 
Superintendents,  Mr.  S.  Lewis  Vanakin,  Jr.,  of  Syracuse,  N.  Y., 
read  a  paper  in  which  he  gave  an  account  of  the  method  em- 
ployed by  the  New  York  Central  Lines  in  operating  the  tele- 
phone lines  along  their  road.  In  order  to  obtain  maximum  ser- 
vice calls  are  limited  during  office  hours  to  three  minutes,  ex- 
cepting those  made  personally  by  the  higher  officials,  whose  com- 
munications arc  not  subject  to  the  three-minute  rule.  The 
l.ilter  class  of  communications  take  precedence  over  all  other 
business,  and  when  such  service  is  called  for  the  line  between 
the  points  concerned  is  cleared  of  all  intermediate  apparatus  in 
order  to  obtain  clear  transmission.  When  the  special  busines> 
is  finished  the  intermediate  offices  are  notified  by  Morse  wire 
and  the  telephone  line  is  restored  to  its  normal  operative  con 
dition.  A  call  between  New  York  and  Chicago  can  be  estab- 
lished in  about  six  minutes  and  the  quality  of  transmission  is 
reliable,  by  cutting  out  the  intermediate  apparatus. 


William  Cramp  &  Sons  Ship  &  Engine  Building  Company,  and 
Charles  M.  Schwab, "president  Bethlehem  Steel  Company.  In- 
formal speeches  were  made  by  Mr.  Westinghouse,  Mr.  Coffin, 
Mr.  Miles  and  Mr.  Clark,  who  acted  as  toastmaster.  Admiral 
Yamamoto  made  a  brief  speech,  thanking  his  hosts  for  their 
attention. 


./  J.-IPANESE  DLVNER. — .\  dinner  was  given  last  week  at 
the  Union  League  Club  to  Admiral  Yamamoto,  of  the  Japanese 
navy,  who  has  been  visiting  New  York.  The  hosts  at  the  din- 
ner were  Leigh  Best,  vice-president  American  Locomotive 
Company :  Walter  L,  Clark,  vice-president  Niles-Bement- 
Pond  Com|);iny.  Charles  .\.  Coffin,  president  General  Electric 
Company ;  Charles  L.  Ciirncll,  treasurer,  Pratt  &  Whitney 
Company:  Charles  G.  Curtis,  president  Curtis  Turbine  Com- 
pany ;  W.  D.  Dimock,  New  York  Shipbuilding  Company ;  John 
W.  Dunn,  president  International  Steam  Pump  Company; 
George  Westinghouse,  president  Westinghouse  Companies ; 
John  P.  Ilsley.  Niles-Bcment-Pond  Company;  Edward  L.  Leeds. 
Niles-Bement-Pond  Company;  Cliarlos  MncVengh,  United 
States  Steel  Corporation;  Frederick  B.  Miles,  president  Uni- 
versity Extension  Society;  F.  C.  R,  and  F.  D.  McKay,  first  and 
second  vice  presidents  E.  W.  Bliss  Cemipany ;  Jeiscph  W,  Powell, 


FACSIMILE  TELEGRAPHS.— V.  S.  Consul  Thomas  H. 
Norton,  of  Chemnitz,  reports  as  follows  concerning  the  de- 
velopment of  telephotography :  "Much  attention  is  now  paid  in 
Germany  to  the  remarkable  measure  of  success  which  has  at- 
tended the  installation  of  Prof.  Korn's  invention  for  the  trans- 
mission by  wire  of  photographic  reproductions  over  long  dis- 
tances. His  latest  experiments  show  that  nearly  as  satisfac- 
tory results  are  secured  by  making  use  of  ordinary  telephone 
wires  as  on  lines  specially  constructed  for  the  purpose.  The 
only  difficulty  encountered  on  telephone  wires  results  from 
calls  on  adjoining  wires.  These  cause  the  formation  of  zig- 
zag lines  on  the  reproduced  picture  at  the  receiving  station, 
which  are  easily  corrected  by  retouching.  Alterations  in  cur- 
rent intensity  by  ringing  on  or  ringing  off.  as  well  as  during 
conversations  over  adjoining,  wires,  are  without  effect.  It  is 
further  shown  that  the  wire  employed  for  photographic  re- 
production can  simultaneously  be  utilized  for  telephonic  con- 
versation. The  advantages  thereby  accruing,  to  journalists 
more  particularly,  are  self-evident.  In  these  days  when  so 
many  newspapers  have  private  wires  or  lease  a  wire  to  a  dis- 
tant city  for  a  certain  time  during  the  night  a  correspondent 
can  telephone  his  dispatches  and  at  the  same  time  transmit  the 
desired  illustrative  material.  The  first  journal  to  utilize  the 
new  invention  is  the  Copenhagen  daily  Polilikeii,  which  has  or- 
dered a  complete  installation  for  telephonic  and  telephoto- 
graphic  communication   with   its  Berlin  office." 


TELEGRAPH  COMPETITION.  —  Mr.  Clarence  H. 
Mackay,  president  of  the  Postal  Telegraph  Cable  Company, 
commenting  on  the  proceedings  instituted  by  .Attorney-General 
Jackson,  of  New  York  State,  against  the  Postal  Telegraph 
Cable  Company  and  the  Western  Union  Tekxraph  Company, 
alleging  ,that  the  companies  had  ceased  to  compete,  said  in  a 
recent  interview :  "If  two  companies  ever  competed  in  the 
United  States  these  two  telegraph  companies  are  competing 
and  always  have  been.  At  times  the  competition  is  even  fierce 
and  bitter.  Every  merchant  and  manufacturer  in  the  United 
States,  wherever  we  reach,  will  bear  witness  to  the  truth  of 
this  statement.  We  are  litigating  with  the  Western  Union  all 
over  the  country  in  regard  to  railroad  rights  of  way.  In  fact, 
the  tremendous  fight  between  the  Pennsylvania  Railroad  and 
the  Western  Union  was  due  solely  to  the  fact  that  we  ge->t  that 
business  away  from  the  Western  Union.  That  company  is 
trying  to  e-xclude  us  from  all  union  depots  and  has  just  suc- 
ceeded in  excluding  us  from  the  Birmingham  L'nion  Depot, 
which  is  perhaps  the  finest  union  depot  in  this  country  at  pres- 
ent, and  we  intend  to  take  the  matter  into  the  courts  to  set 
aside  the  monopolistic  contract  between  the  Birmingham  Union 
Depot  and  the  Western  Union.  Look  at  the  Cuba  cable  which 
we  are  now  laying  and  which  will  be  in  operation  by  Sept.  ,w. 
,ind  which  will  lake  a  large  annnmt  of  business  away  from  the 
Western  Union.  Look  at  the  Pacific  cable,  which  took  business 
away  from  the  Western  Union.  Then  there  are  our  five  cables 
in  the  Atlantic  and  our  land  line  system,  which  runs  into  every 
state  in  the  L'nion,  and  is  continually  taking  business  away 
from  the  Western  L'nion.  We  are  about  to  construct  a  new 
route  to  the  Pacific  Coast,  passing  through  the  great  mining 
fields,  such  as  Tonopah,  Goldfield.  etc..  all  of.  which  will  take 
business  away  from  the  Western  L'nion.  We  are  the  only 
company  that  ever  did  really  compete  with  the  Western  Union 
and  succeeded  in  doing  so.  Other  companies  have  competed 
mereMy  to  be  bought  out,  and  none  of  them  ever  paid  a  divi- 
dend in  opposition  to  the  W'estcrn  L'nion.  We  arc  extending 
our  system  all  the  time,  and  all  the  time  are  taking  business 
away  from  the  Western  Union.  .Ml  this  talk  about  the  two 
companies  working  in  h.irmony  is  nonsense." 
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Cleveland   Arcade   Electrical    Plant. 


THE  Cleveland  Arcade  Company,  Cleveland,  Ohio,  recently 
completed  a  new  power  plant  which  contains  several  feat- 
ures unique  in  the  design  of  plants  for  office  building  pur- 
poses. The  greatest  difficulty  to  be  overcome  was  encoun- 
tered in  the  space  limitations,  which  were  found  to  be  rather  se- 
vere, since  the  only  ground  that  could  be  used  for  the  purpose, 
considering  the  determination  of  the  company  to  build  the  plant 
outside  of  the  main  structure,  was  a  plot  37  ft.  x  39  ft.  on  the 
cast  side.  The  successful  operation  of  the  plant  shows  that 
even  in  very  small  space  sufficient  power  may  be  developed  to 
take  care  of  large  areas. 

To  understand  properly  the  requirements  of  a  plant  of  this 
kind,  a  brief  description  of  the  building  it  serves  will  perhaps 
be  necessary.  ''The  Cleveland  Arcade"  is  the  largest  com- 
bined office  and  store  building  in  Cleveland  and  one  of  the 
largest  of  the  kind  in  the  country,  covering  60,000  sq.  ft.  of 
area,  with  a  frontage  of  135  ft.  and  height  of  eight  stories  on 
Euclid  .\venue,  frontage  of  185  ft.  and  nine  stories  on  Superior 
.'\venue   and    a    double    frontage    of   440    feet    and    five    stories 


Three  years  ago  it  became  evident  that  a  new  power  plant 
must  be  secured,  as  the  old  one  was  well  worn  and  inefficient 
for  the  requirements  of  a  modern  building.  The  decision  of  the 
owners  to  locate  the  plant  outside  of  the  building  was  based 
upon  the  following  reasons : 

I.  A  large  amount  of  very  valuable  space  in  the  arcade  that 
could  be  used  for  store  purposes  would  be  vacated.  2.  The 
noise,  dirt  and  heat,  necessary  accompaniments  of  a  power  plant, 
would  be  removed  from  the  building.  3.  The  possibility  of  in- 
stalling a  plant  of  sufficient  capacity  not  only  to  meet  the  de- 
mands of  the  arcade  itself,  but  to  supply  light,  heat  and  power 
to  adjacent  buildings,  and  thus  make  the  plant,  in  part,  at 
least,  self-sustaining. 

In  addition  to  the  area  of  the  plot  of  ground  available,  37  ft. 
X  39  ft.,  there  was  opportunity-  to  excavate  under  a  private 
alley  and  thus  add  about  10  ft.  in  one  direction  to  the  basement 
of  the  power  house.  The  proposition  that  was  thus  placed  be- 
fore the  engineers  included  the  following  points : 

I.  To  design  a  plant  with  maximum  capacity  to  be  placed 
on  a  lot  37  ftj  X  39  ft.  in  area.  2.  To  provide  storage  for  a 
week's  supply  of  coal.     3.     To  select  equipment   which   would 
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through  the  length  of  the  arcade.  In  all,  the  structure  contains 
200,000  sq.  ft.  of  rentable  floor  space*  with  530  offices  and  60 
stores.  The  radiating  surface  aggregates  30,000  sq.  ft.;  the 
equivalent  of  3500  i6-cp  incandescent  lamps  are  installed  and 
six  passenger  and  two  freight  elevators  are  in  use.  The  build- 
ing is  owned  by  the  Cleveland  .Arcade  Company,  of  which 
Charles  F.  Brush,  the  well-known  pioneer  in  the  electric  light 
industry,  is  the  president. 

In  1890  the  building  was  completed  and  the  power  plant  at 
that  time  consisted  of  five  60  ins.  x  16  ft.  horizontal  tubular 
boilers,  hand  fired,  and  three  small  engines  belted  to  80-volt 
Brush  incandescent  dynamos.  Some  time  later  a  Russell  engine, 
direct-connected  to  a  loo-kw  Elwell-Parker  generator,  was 
added.  In  the  winter  of  1901-2.  in  order  to  comply  with  the 
requirements  of  the  city  respecting  the  elimination  of  smoke, 
'   i">  under-feed  stokers   were  installed  under  the  five  boilers 


give  maximum  reliability  and  economy  in  operation.  4.  To 
provide  suitable  means  for  keeping  close  record  of  the  operation 
of  the  plant. 

With  these  liiniting  conditions  before  them  the  engineers  de- 
cided that  a  plant  of  about  1000  hp  would  be  feasible,  but  to 
install  this  a  building  of  practically  three  stories  would  be 
necessary.  This  plan  made  it  possible  to  utilize  the  additional 
space  in  the  engine  room  by  excavating  under  the  private  alley 
and  at  the  same  time  made  necessary  the  installation  of  coal 
and  ash  handling  machinery. 

The  floor  level  of  the  engine  room  was  made  the  same  as 
the  basement  floor  of  the  main  building,  and  the  bottom  of 
trenches  for  piping  and  cables  was  kept  just  above  the  sewer 
level.  L'nder  all  this  section  of  the  city  lies  a  bed  of  clay,  slop 
ing  generally  toward  the  lake.  Above  this  clay  arc  strata  of 
varying   thicknesses   of   fine,   watcr-liearing   sand,   often    incor- 


124 


ELECTRICAL      WORLD. 


Vol.  L,  No.  3. 


rectly  called  quicksand.  This  wet  sand,  confined  laterally, 
makes  a  substantial  foundation  for  spread  footings.  In  this 
plant  the  footings  and  main  columns  were  designed  to  impose 
a  maximum  load  of  about  three  and  one  half  tons  per  square 
foot  on  the  soil.  The  column  footings  and  engine  foundations 
were  laid  about  two  feet  below  the  water  level  and  may  be 
practically  considered  as  floating  in  this  wet  sand,  but  after 
more  than  a  year  has  elapsed  they  have  shown  absolutely  no 
signs  of  settling  or  moving. 

The  power  building  in  structure  is  a  simple  affair,  consisting 
of  an  overhead  coal  bin  with  a  capacity  of  200  tons  of  coal, 
mounted  at  the  four  corners  on  steel  columns;  a  steel  and  con- 
crete floor  to  support  the  boilers  and  side  walls  and  roof  to 
enclose  the  same. 

Plate  girders  10  ft.  in  depth  form  the  sides  and  ends  of  the 
coal  bin,  while  the  bottom  consists  of  a  single  sheet  rolled  in 
parabolic  form,  this  style  of  construction  affording  maximum 
strength  with  minimum  weight  of  metal  and  giving  a  form  of 


ashes  are  carried  to  the  overhead  ash  bin.  The  main  switch 
and  controller  of  the  driving  motor,  the  scale  beam  of  the  large 
weighing  hopper,  the  cables  operating  the  bucket  loading  gates 
and  the  chain  controlling  the  location  of  the  bucket  tripper 
over  the  coal  bin,  are  all  located  in  one  corner  of  the  boiler 
room,  easy  of  access  and  under  the  control  of  one  man.  Emer- 
gency cutouts  for  stopping  the  conveyor  are  located  over  the 
coal  bin,  in  the  boiler  room  and  at  several  points  on  the  engine 
room  level. 

Several  points  entered  into  the  determination  of  the  engineers 
to  select  a  three-wire  system,  principal  among  which  were  that 
the  Arcade  building  covers  a  large  area;  that  the  demands  for 
power  as  well  as  light,  are  considerable ;  that  for  a  portion  of 
the  24  hours,  but  one  of  the  three  units  installed  is  required; 
that  service  is  to  be  supplied  to  adjacent  buildings  and  that  the 
local  lighting  company  has  a  three-wire,  direct-current  system 
in  the  business  district.  The  generators  determined  upon  are 
three-wire,  110-220  volt  Westinghouse  machines  with  ba'-.r-ing 
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bin  easily  emptied.  The  girders  extend  through  the  building 
on  one  side,  forming  brackets  on  the  outside,  to  which  the  ash 
bin  is  attached.  The  latter  is  provided  w'ith  a  spout  for  de- 
livering ashes  directly  into  the  wagon. 

A  Jeffrey  bucket  conveyor  is  used  for  handling  the  coal  and 
ashes.  Space  limitations  required  that  this  conveyor  should  be 
entirely  within  the  power  house,  with  the  exception  of  a  loop 
that  extends  out  under  a  driveway.  Coal  holes  have  been  pro- 
vided in  the  driveway,  so  that  fuel  is  unloaded  directly  from 
wagons  into  a  weighing  hopper  of  five  tons  capacity,  suspended 
under  the  driveway  and  delivering  into  the  bucket  conveyor. 
This  conveyor  is  driven  by  a  motor  beltctj  to  a  driving  pulley. 
Suspended  from  the  bottom  of  the  coal  bin  is  a  track  on  which 
is  mounted  a  traveling  hopper  designed  to  hold  1000  pounds  oiO 
coal.  The  hopper  may  be  filled  at  any  one  of  the  three  open- 
ings in  the  bin,  moved  along  the  track  to  the  hoppers  of  the 
stokers  and  emptied  where  desired.  A  scale  beam  is  furnished 
with  the  hopper  so  that  accurate  records  of  the  fuel  consumed 
may  be  kept.  Small  ash  pockets  are  arranged  under  the  boiler 
room  floor  delivering  directly  into  the  conveyor,  by  which  the 
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coils,  one  of  200  kw  and  two  of  250-kw,  each  running  at  200 
r.  p.  in. 

One  simple  and  two  compound  engines  were  installed.  As  the 
space  was  limited  two  horizontal  tandem-compound  engines, 
right  and  left,  were  specified,  in  order  that  room  might  be 
allowed  for  the  switchboard  between  the  cylinders.  But  few 
makers  could  meet  the  space  requirements  and  the  Ball  engine, 
made  at  Erie,  was  finally  decided  upon.  The  compound  engines 
are  direct  connected  to  the  250-kw  generators  and  the  simple 
engine  direct-connected  to  the  250-kw  generator.  Owmg  to 
the  demands  of  the  building  for  lighting,  the  200-kw  machine 
was  put  into  operation  before  the  remainder  of  the  plant  was 
completed.  Part  of  the  permanent  steam  piping  was  put  in  to 
connect  with  the  old  boilers,  and  one  of  the  switchboard  panels 
was  put  in  position  temporarily. 

The  selection  of  boilers  received  careful  attention  on  the 
part  of  the  engineers,  and  on  their  advice,  it  was  decided  to 
install  water-tube  boilers  for  i6o-lb  pressure  with  too  degrees 
superheat.  In  deciding  this  question  a  number  of  other  plants 
were  visited  and  the  cost  of  repairs,  time  required  for  cleaning. 
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reliability  of  superheater  and  other  points  were  taken  into 
consideration.  In  the  end  the  Stirling  boiler  with  rear-pass 
superheater  was  purchased.  The  boilers  are  set  two  in  a  battery 
and  one  single.  Each  has  2618  sq.  ft.  of  evaporating  and  1345 
sq.  ft.  of  superheating  surface.  The  claim  of  the  makers  was 
accepted  that,  since  most  of  the  evaporation  takes  place  in  the 
first  two  banks  of  tubes,  a  boiler  with  a  rear-pass  superheater 
should  be  rated  on  8^  sq.  ft.  of  evaporating  surface  pe."  horse- 
power, making  them  308  hp  each.  Flooding  pipes  connecting 
to  the  superheater  drums  are  provided  and  they  are  guaranteed 
to  operate  as  saturated  steam  boilers  and  deliver  dry  steam 
under  those  conditions.  Their  rating  is  thus  increased  to  about 
400  hp,  based  on  10  sq.  ft.  of  evaporating  surface  per  horse- 
power. Operated  in  practice  both  as  superheater  and  saturated 
steam  boilers,  they  have  given  satisfaction. 

Two  Jones  under-feed  stokers  were  installed  under  each 
boiler.  They  are  provided  with  special  hoppers  holding  1000 
pounds  of  coal.  The  stokers  are  the  latest  type  with  Cole 
automatics,  the  air  supply  being  furnished  by  an  American 
blower,  driven  by  an  A  B  C  engine.  The  speed  is  regulated  by 
a  Foster  valve  which  responds  readily  to  change  in  boiler 
pressure,  regulating  both  the  air  and  coal  supply.  An  automatic 
motor  drive  was  also  installed,  the  motor  being  under  the  con- 
trol of  a  Cutler-Hammer  controller  operated  by  change  in 
steam  pressure.  The  boilers  are  raised  high  enough  from  the 
floor  beams  to  permit  placing  of  air  ducts  and  steam  pipes  for 
the  stokers  in  the  floor. 

The  conditions  that  determined  the  choice  of  stokers  were 
that  the  Jones  underfeed,  used  in  the  old  plant  three  years,  had 


level  reduced  the  effective  height  of  the  stack  about  15  ft.  and 
their  location  increased  the  horizontal  travel  of  the  gases  50  ft, 
besides  adding  two  right-angle  turns.  Such  conditions  made 
the  under-feed  type  of  stoker  with  forced  draft  seemingly 
necessary  and  the  results  have  shown  that  the  conclusions  were 
well  founded. 

Necessity  for  using  the  feed-water  returns  from  the  heating 
system  in  the  building  and  space  conditions  fixed  the  location 
of  the  feed  pumps  and  feed-water  heater  in  the  space  excavated 
under  the  alley-way  and  on  a  level  with  the  engine  room  floor. 
Two  Snider-Hughes  monitor  duplex  plunger  pumps  for  200-lb. 
pressure  were  chosen.  The  feed-water  heater  is  a  Webster 
open  heater  for  1000  boiler  horse-power. 

All  high-pressure  piping,  valves  and  fittings  were  specified 
for  150-lb  pressure  and  100  deg.  superheat.  The  main  headers 
in  the  engine  room  and  boiler  room  and  the  vertical  lines  con- 
necting the  same  are  12-in.  pipe.  Both  boiler  room  and  engine 
room  headers  are  furnished  with  gate  valves  located  so  that 
the  headers  may  be  separated  into  sections  and  a  boiler  and 
engine  separated  from  the  remainder  of  the  plant  for  testing. 
The  simple  engine  and  elevator  pumps  are  supplied  by  a  lo-in. 
branch  line.  A  Kciley  reducing  valve  in  this  line  reduces  the 
steam  pressure  to  100  pounds.  Through  a  Kieley  low-pressure 
reducing  valve,  connection  is  made  with  the  heating  system, 
since  live  steam  is  occasionally  needed  in  heating  the  building. 
The  i6-in.  main  line  of  the  exhaust  piping  connects  with  two  12- 
in.  branches  to  the  heating  system,  with  a  lo-in.  branch  to  the 
feed-water  heater  and  with  a  14-in.  branch  to  the  exhaust  head 
located  near  the  top  of  the  stack.     .Ml  exhaust  piping  is  laid 


FIG.    4. — ELEVATION    OF    DOILERS    AND    COAL    HANDLING    APPARATUS.  FIG.    5. — SECTION    THROUGH    COAL    BIN,    BOILER    ROOM    AND 

ENGINE    ROOM. 


given  satisfaction  both  from  point  of  economy  and  smoke 
prevention ;  that  the  new  plant  has  a  rated  capacity  two  and  a 
half  times  that  of  the  old  plant  and  that  the  old  chimney  was 
to  be  used,  so  that  forced  draft  would  probably  be  required; 
and  that  the  boilers  being  located  over  the  engines,  it  was 
necessary  that  the  ash  and  clinker  should  be  taken  out  in  front 
of  the  boilers  where  the  ash  holes  are  located. 

Lack  of  ground  space  and  cost  considerations  made  it  neces- 
sary to  use  the  old  chimney,  which  is  175  ft.  high  and  5  ft. 
inside  diameter.     The  location  of  the  boilers  above  the  ground 


under  the  engine  room  floor.  Both  high  and  low  pressure  lines 
are  drained  and  trapped  with  Squires  traps  and  the  exhaust 
pipes  are  furnished  with  Webster  oil  separators. 

Each  boiler,  in  addition  to  the  feed  line  from  the  pumps,  is 
provided  with  a  Penberthy  injector  and  also  means  for  filling 
from  city  pressure,  and  each  is  provided  with  a  Squires  feed- 
water  regulator.  The  feed  pumps  have  each  a  Squires  pump 
governor.  The  boilers  each  have  a  Foster  non-return,  auto- 
matic, emergency  stop  valve,  with  pilot  valve  in  front  of  the 
boiler  so  piped  and  arranged  that  any  boiler  may  be  cut  out  of 
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service  from  the  boiler  room  floor,  or  the  whole  battery  may 
be  shut  down  by  opening  a  small  valve  in  the  engine  room. 
Each  boiler  has  a  Worthington  2-in.  hot-water  meter  in  the 
feed  line  with  by-pass  connection  and  all  are  equipped  with 
Vulcan  soot  blowers  and  flue  cleaners. 

An    oil    tank   holding    two    barrels    is    suspended    from    the 
boiler  room  floor  and  connection  is  made  to  the  outside  of  the 


FIG.    6. — PLAN    OF    ENGINE   ROOM 


building,  ,so  that  oil  can  be  delivered  without  unloading  the 
barrels  from  the  wagon.  From  the  tank  the  oil  is  piped  to  the 
hearings  of  all  the  engines  and  from  there  flows  to  a  receiving 
tank  under  the  engine  rootu  floor,  whence  it  is  raised  by  a 
motor-driven  centrifugal  pump  to  an  oil  filter  in  the  boiler 
room,  and  from  there  it  flows  back  to  the  tank. 

The  Paul  vacuum  system  was  installed  as  part  of  the  heating 
system.     The  engineers  felt  that,  in  order  to  remove  the  back 


FIC.      7. — BOILER     ROOM. 

pressure  on  the  engines,  insure  smoother  running  of  the  plant 
and  secure  a  belter  circulation  throughout  the  building,  a 
vacuum  system  was  necessary. 

The  generating  panels,  containing  the  usual  switches,  circuit 
breakers,  ammeters  and  a  Thomson  watt-hour  meter  on  each 
generator,  were  furnished  by  the  Westinghouse  Company.  They 
are  of  blue  Vermont  marble.    The  remainder  of  the  board  was 


designed  by  the  engineers  and  installed  by  a  local  firm.  In 
general  appearance  it  conforms  to  the  generator  panels.  The 
station  panel  contains  Bristol  recording  voltmeters  and  re- 
cording ammeters,  showing  total  station  output.  Aa  exchange 
panel  provides  an  emergency  or  exchange  c6nnection  with  an- 
other power  plant  of  similar  size  in  the  business  section  of  the 
city.  The  exchange  panel  contains  two  watt-hour  meters, 
a  three-pole,  double-throw  switch  and 
indicating  two-way  reading  ammeters. 
Direct  telephone  connection  between 
the  two  plants  makes  it  possible  for 
either  plant  to  Uke  the  load  of  the 
other  in  cases  of  emergency.  The 
watt-hour  meters  arc  wired  so  as  to 
record  both  the  energy  furnished  and 
the  energy  received  by  the  plant 
in  the  exchange  service.  Four  panels 
of  a  similar  design  make  up  the  feeder 
board,  and  on  these  are  mounted 
switches  and  fuses  for  power  and  light- 
ing circuits  both  in  the  Arcade  building 
and  for  outside  service. 

In  line  with  the  switchboard  but  sep- 
arated from  it  by  the  main  stairway,  are 
two  panels  of  similar  design  containing 
steam,  vacuum  and  water  gauges,  to 
gether  with  a  Bristol  recording  steam 
pressure  gauge  and  a  Bristol  recording 
thermometer  connected  with  the  high- 
prei.surc  lines. 

Ducts  passing  under  the  trenches  for 
the  exhaust  lines  are  provided  in  the 
engine  foundations  for  the  cables  from 
the  generators  to  the  switchboard.  As 
their  location  is  below  the  water  line, 
lead  covered  cable  is  used  for  these  lines,  as  well 
as  all  the  main  distributing  circuits.  Distributing  cables  bot'.i 
for  the  Arcade  and  the  outside  service  are  laid  in  a  trench  back 
of  the  switchboard,  and  the  distribution  for  the  Arcade  is  all 
underground  work  of  the  most  modern  approved  design,  with 
manholes  at  convenient  intervals.  The  wiring  for  lamps  and 
motors  is  all  in  iron-armored  conduit. 

One  of  the  most  important  features  of  this  plant  is  the 
complete  provision  made  for  tests  and  records.  All  coal  is 
weighed  and  arrangements  have  been  made  for  regular  analyses 
iif  the  coals,  so  that  contracts  may  be  made  on  the  heat-unit 
basis.  A  water  meter  has  been  arranged  on  the  cold-water  line 
to  determine  the  amount  of  water  used,  and  hot-water  meters 
are  installed  on  the  feed  lines  of  each  of  the  boilers  to  keep  track 
■  if  the  evaporation.  Thermometer  wells  are  placed  in  the  cold- 
uater  line,  the  feed  line,  at  the  steam  outlet  from  each  boiler, 
in  the  main  steam  header,  in  the  steam  header  beyond  the  loo-lb. 
reducing  v.ilve,  at  the  throttle  of  each  engine,  at  the  receiver 
lictween  the  two  cylinders  on  the  compound  engines  and  on 
tlie  exhaust  line.  Each  boiler  is  piped  from  the  ash  pit.  from 
tlic  fire  box  .ind  from  the  up-take  to  a  manifold  placed  con- 
veniently on  the  wall  of  the  boiler  room  and  connected  to  a 
permanently  placed  draft  gauge.  A  pyrometer  for  flue  gases, 
recording  thermometer  on  the  steam  line,  recording  ammeters 
and  voltmeters  on  the  switchboard,  recording  pressure  gauge  on 
ihe  gauge  board,  watt-hournicters  on  each  generator  panel,  watt- 
hour  meters  on  the  circuits  for  the  motor  driving  the  coal  con- 
veyor and  the  motor  driving  the  blower  for  the  stokers,  and 
also  on  the  lines  supplying  energy  to  power  house,  on  the 
circuits  supplying  the  .\rcade  buildings  and  those  supplying 
outside  circuits,  give  the  engineers  in  charge  the  means  of 
keeping  the  plant  at  the  highest  stale  of  efficiency. 

The  Cleveland  Eng^'n-'ering  Company  made  the  plans  for  this 
plant  and  overcame  the  difficulties  imposed  by  small  space  and 
Otherwise.     To    Mr.    H.    W,    Woodward,   general    manager   of 


the  company, 
article. 


we  are   indebted   fiir   facilities   in   preparing  this  ' 


Jlly  20,  1907. 
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The   Selection    of   Machine    Insulation 
Material. 


By  William  S.  Conaxt. 

IX  these  days  of  prepared  insulating  fluids,  the  formulas  for 
which  are  not  printed  upon  the  can  labels,  and  of  ready-made 
insulation  cones,  strips  and  bobbins  prepared  to  fit  all  the  best 
known  generators  and  motors,  there  is  danger  of  losing  what 
was  once  the  common  property  of  the  thoroughly  equipped 
electrical  repair  shop.  I  refer  to  a  knowledge  of  the  relative 
insulating  value  of  the  materials  used  in  the  rewinding  of  arma- 
tures and  field  coils  and  in  the  designing  of  electrical'  apparatus 
of  all  kinds  required  to  withstand  high  tension. 

It  is  not  intended  to  decry  the  advantages  obtained  through 
the  purchase  of  commercial  products.  Fluid  insulators  can  be 
made  in  large  quantities  with  greater  care  and  economy  in 
the  preparation  and  mixture  than  is  possible  in  any  but  the 
largest  repair  shops.  Expensive  machinery,  too,  is  often  a 
means  of  perfecting  the  quality  of  a  product ;  it  is,  of  course, 
a  necessity  in  the  manufacture  of  any  of  the  insulators  marketed 
in  solid  form. 

Xevertheless,  the  writer  believes  that  a  discriminating  sense 
of  what  "good  insulation"  means  for  each  particular  location  is 
too  seldom  found  among  either  our  builders  or  repair  men. 
The  subject  is  covered  thoroughly  by  the  better  class  of  elec- 
trical manufacturers,  but  repairs  are  necessary  sooner  or  later 
and  the  owner  of  a  burned  out  machine  is  always  reluctant 
to  lose  the  time  required  in  shipping  it  back  to  the  maker.  A 
number  of  enterprising  repair  houses  in  the  larger  cities  have 
built  up  a  large  trade,  but  intelligent  and  permanent  repairs 
should  be  available  in  every  good-sized  town.  The  chief 
obstacle  to  this  end  is  the  absence  of  a  working  knowledge  of 
what  constitute  the  best  insulating  materials. 

The  practical  electrical  shop  worker  may  ignore  all  discus- 
sion of  the  insulating  value  of  air  or  of  oils  and  gums  in  their 
fluid  state.  These  considerations  belong  more  properly  to  lino 
construction  problems  or  the  design  of  apparatus  for  high 
tension  transmission. 

Materials  intended  for  the  insulation  of  electric  machinery 
should  pass  three  classes  of  requirements,  involving  tests  to 
withstand  (i)  current  leakage,  (2)  lightning  discharge,  and  (3) 
heat  These  classifications  may  be  made  to  include  as  kindred 
under  (1)  not  only  the  actual  insulation  resistance  tests,  under 
any  set  of  conditions  measured  in  megohms,  but  hydroscopic 
or  moisture  resisting  tests  which  affect  the  insulation  resistance 
of  many  porous  materials;  under  (2)  determination  on  resis- 
tance to  disruptive  discharge  from  any  cause,  whether  accidental 
metallic  contact  with  a  high-tension  transmission  line  wire, 
proximity  to  high-frequency  wireless  station  apparatus  or  static 
discharge  during  a  thunder  storm;  under  (3)  tests  covering 
the  effects  due  to  the  presence  or  absence  of  heat,  such  as  the 
mechanical  failure  of  materials  with  extremes  of  temperature 
ano  with  rapid  alternation  of  heat  and  cold. 

It  was  formerly  customary  to  regard  tests  showing  current 
leakage  as  decisive.  When,  however,  it  was  proven  that  the 
results  could  be  made  to  show  wide  variations  by  drying  out 
the  materials  under  test,  experimenters  have  very  properly 
transferred  their  chief  interest  to  high  voltage  "break-down" 
tests.  The  practical  distinction  is  that  the  break-down  test 
should  show  the  mechanical  condition  of  a  material,  while  the 
insulation  resistance  is  only  an  indication  of  its  hydroscopic 
condition,  and  therefore  of  little  practical  value.  The  two 
classes  of  tests  have  no  definite  connections. 

No  station  leads  from  an  overhead  line  can  be  absolutely 
protected  from  lightning  discharge,  and  too  frequently  the  high- 
potential  strain  from  this  cause  reaches  the  insulation  of  elec- 
trical machinery.  Disruptive  discharge,  whether  from  lightning 
or  other  source,  acts  like  a  fluid  in  motion  with  erratic  splash- 
ings  which  have  been  called  side  flashes.  These  uncontrolled 
discharges  have  been  found  to  strain  and  break  down  the  insula- 
tion at  any  point,  but  arc  most  liable  to  follow  surface  leakage 
as    in    taped    windings    or    over    a    moi';ture-soaked    varnish. 


Discharges  will  leap  over  such  surfaces  and  cause  short  cir- 
cuits and  grounds  by  the  secondary  effect  of  the  following 
dynamo  current  in  burning  out  the  machine  insulation.  De- 
signers therefore  as  far  as  possible  avoid  the  materials  which 
promote  these  risks  and  allow  large  margins  of  safety  in  the 
actual  disruptive  strength  of  the  insulating  layers. 

The  mechanical  design  of  a  machine  may  allow  in  many 
places  the  use  of  a  thick  layer  of  insulation  and  thus  a  greater 
selection  of  materials  is  available.  Often,  however,  the  insula- 
tion layer  must  be  extremely  thin  and  great  care  is  required 
in  its  preparation.  In  either  case  tests  to  determine  the  disrup- 
tive strength  of  a  material  should  be  made  on  such  thicknesses 
as  are  designed  for  practical  use.  For  instance,  mica  in  its 
natural  state  is  in  a  class  by  itself,  will  withstand  approximately 
ten  times  the  e.  m.  f.  applicable  to  other  sheet  insulations, 
and  various  samples  of  mica  should  be  compared  in  thicknesses 
measuring  either  .1  mm  or  about  5  mils  (.005  in.).  .\  suitable 
thickness  for  test  samples  of  most  other  materials  is  i  mm  or 
.04  in.  This  comparison  of  equal  thicknesses  of  different  ma- 
terials is  important  as  it  has  been  found  by  trial  that  the 
disruptive  strength  does  not  increase  directly  with  the  thickness 
of  the  dielectric.  Mica  and  paraffin  seem  to  be  about  the  only 
insulating  substances  of  which  this  is  practically  true. 

At  first  thought  it  might  seem  to  be  an  easy  matter  to  select 
all  the  obviously  best  insulating  materials,  solid  and  semi-fluid, 
to  combine  them  in  various  proportions  and  to  submit  them 
severally  to  a  series  of  tests  to  determine  definitely  their  rela- 
tive values  as  insulators.  Unfortunately  the  specific  resistance 
of  insulating  materials  varies  widely  under  changes  of  external 
conditions  and  does  not  follow  the  results  of  similar  tests  upon 
electric  conductors.  A  change  in  the  condition  of  heat  or  of 
moisture  will  often  effect  a  decided  change  in  the  relative  value 
of  a  simple  or  compound  dielectric,  and  thus  it  becomes  im- 
possible to  prepare  a  graded  tabulation  of  insulating  materials 
to  correspond  with  those  compiled  for  the  electric  resistance 
of  metals.  We  are  led,  therefore,  to  experiment  with  the  treat- 
ment of  varying  the  thicknesses  of  insulating  materials  and  to 
select  those  which  do  not  break  down  under  high-tension  tests. 
Then  we  must  again  apply  to  the  materials  passing 
these  requirements,  working  conditions  of  heat  and  moisture 
for  definite  periods  of  time  and  eliminate  those  samples  which 
are  adversely  affected. 

Some  samples  may  have  tested  out  well  for  current  leakage 
and  disruptive  discharge  while  dry  and  cold,  but,  losing  such 
qualities  in  a  damp  or  hot  place,  they  arc  proved  to  be  dangerous 
where  such  conditions  can  take  place.  Thus  wood,  paper  or 
any  textile  fabric,  unless  especially  treated,  loses  its  insulating 
value  promptly  in  the  presence  of  continued  moisture  in  the 
air. 

Similarly,  insulating  sheets  soaked  in  resinous  gums  or  coal 
tar,  while  for  a  time  withstanding  high  pressures,  become 
"tacky"  and  break  down  after  a  critical  temperature  is  main- 
tained for  a  few  hours.  Sometimes  the  effect  of  a  long  applica- 
tion of  heat  is  to  cause  the  insulating  material  to  check,  become 
brittle  and  finally  char.  This  charring  temperature  appears  to 
be  a  determinate  figure  for  each  material  due  to  the  fact  that 
the  moisture  (the  disturbing  element)  is  necessarily  cooked 
out  at  such  temperatures.  Where  untreated  fabric  with  neces- 
sarily low  charring  temperature  is  used  as  insulation,  such  as 
cotton-covered  wire  for  field  or  armature  windings,  it  is  neces- 
sary to  saturate  the  insulation  in  a  high  temperature  varnish. 
Its  charring  limit  is  thus  raised  above  the  danger  point. 

The  charring  temperature?  for  the  following  materials  was 
obtained  by  immersin'g  samples  in  a  bath  of  lead,  tin  and  anti- 
mony having  a  melting  temperature  of  230  deg.  F. :  Shellacked 
cambric,  320  dcg. ;  oiled  duck,  8  oz.,  338  deg. ;  oiled  duck,  10  oz., 
^47  dcg.;  drilling,  untreated,  347  deg.;  cambric,  untreated,  355 
dog. ;  le.itheroid.  .360  deg. ;  thin  silk,  oiled.  302  dcg. ;  thin  silk, 
untreated.  428  deg.;  surgical  brand  cotton.  447  dcg.;  glazed 
pressl.oard.  thin.  465  dcg.;  glazed  prcssboard.  thick  C03  in.). 
483  dcg. ;  fine  linen.  483  dcg.  The  oiling  was  in  each  case  with 
linseed  and  its  result  was  to  lower  the  carbonization  point. 

Ill  an  article  nf  thi^  ■-rope  ihere  is  scarcely  space  for  the  de- 
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scription  of  apparatus  used  for  testing,  but  it  may  not  be  out  of 
place  to  refer  to  some  of  the  causes  for  the  apparent  discrepancy 
of  test  figures  coming  from  diflfercnt  sources.  If  the  disruptive 
strength  of  a  material  per  thousandth  of  an  inch  is  to  be  found, 
it  is  obviously  important  to  use  consistently  either  direct  or 
alternating  current.  For  convenience  in  obtaining  high  pres- 
sures alternating  current  is  preferable.  Uniformity  of  results 
are  also  only  obtainable  by  using  rounded  disks  for  terminals. 
The  proper  size  for  these  disks  is  a  matter  of  dispute,  but  a 
fair  average  might  be  formed  in  the  size  of  a  silver  quarter 
dollar  or  shilling.  Again,  it  is  absolutely  necessary  in  order  to 
obtain  consistent  results  to  compare  approximately  equal  thick- 
nesses of  material  tested.  Lastly,  the  time  conditions  must  bo 
equalized  for  each  sample — by  which  is  meant  that  the  causes 
which  affect  the  insulation  strength  of  a  material  (whether 
electrical  or  mechanical  pressure,  heat  or  moisture)  should  be 
applied  under  equal  conditions  for  the  same  length  of  time  to 
each  sample.  Fifteen  seconds  is  a  suitable  period  for  the  ap- 
plication of  electric  strain.  A  longer  period  may  heat  and  con- 
sequently weaken  a  sample  unduly.  Newly-made  samples  should 
not  be  compared  with  those  which  have  stood  for  some  time. 
The  "green"  sample  may  not  have  reached  its  natural  strength, 
while  aged  samples  have  had  opportunity  to  develop  intrinsic 
weaknesses  due  to  internal  chemical  decomposition. 

Some  test  figures  might  be  added  illustrating  the  points  em- 
phasized. Also  perhaps  some  notes  upon  the  characteristics 
of  certain  mixtures  and  the  effects  of  certain  ingredients. 

Mica.- 

•It  can  be  safely  said  that  no  satisfactory  substitute  has  been 
found  for  mica  in  commutator  construction.  The  commutator 
is  the  hottest  part  of  a  machine  and  mica  will  not  carbonize. 
Between  segments  nothing  but  amber  mica  should  be  used, 
as  it  can  be  turned  in  a  lathe  without  chipping  as  deep  as  other 
varieties  and  thus  the  risk  of  pitting  and  subsequent  flashing 
under  the  brushes  is  lessened.  White  mica  is  harder  than 
amber  but  much  more  flexible.  A  good  quality  of  white  mica 
splits  into  larger  sheets  and  its  flexibility  makes  it  most  ap- 
plicable to  repair  work,  particularly  on  old  surface-wound 
machines.     All   variations   from   white,   noticeably  greenish   or 
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FIG.    1. — TESTS    OF    FULLER    BOARD. 

bluish  tinge,  are  harder  and  more  brittle.     Metallic  veins  and 
chemical  impurities  are  the  bane  of  the  mica  dealer. 

The  ultimate  disruptive  strength  of  a  selected  quality  of  amber 
mica  taken  from  a  number  of  samples  of  thickness  up  to  5 
mils,  varied  from  1980  volts  per  mil  to  4300  volts,  the  average 
failing  is  about  2500  volts.  The  averages  of  two  assortments 
of  poorer  grade  mottled  samples  from  different  localities  were 
2200  and  2400  volts  per  mil  respectively.  White  mica  in  both 
large  and  small   sheets  averaged  3100  volts  per  mil.     Similar 


qualities   of   mica    show   little    difference   in    strength    whether 
mined  in  the  United  States,  Canada  or  India. 

Mica  Compounds. 

The  successful  building  up  of  thin  overlapping  sheets  and  the 
moulding  of  finely  divided  mica  into  plastic  forms  has  simpli- 
fied the  insulation  of  many  machine  parts.  The  use  of  hydraulic 
presses  produces  a  uniform  product.  These  insulations  known 
under  several  trade  names,  share  to  some  extent  the  insulating 
value  of  mica.  Built  up  mica,  if  cemented  with  a  non-hydro- 
scopic  varnish,  possesses  a  disruptive  strength  practically  pro- 
portional to  the  thickness.     Backed  with  tough  paper  or  cloth 
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for  mechanical  strength,  it  has  advantages  over  pressboard  or 
other  fibrous  insulators  for  core,  slot  or  coil  work.  Micanite 
can  be  made  to  within  .01"  of  desired  thickness  and  can  be 
milled  even  closer. 

Sheet  Insulation. 

One  of  the  most  widely  useful  insulations  is  flexible  glazed 
pressboard.  Thicknesses  over  .o^"  should  be  avoided.  If  space 
must  be  filled  it  is  better  to  use  two  thinner  sheets.  The  best 
quality  is  made  of  leather  findings  and  comes  in  yellow  and 
red.  Spruce  or  other  wood  fibre  is  unsatisfactory  mechanically 
unless  a  sulphide  process  is  used,  when,  on  the  other  hand, 
its  insulating  quality  is  reduced.  The  unexp--cted  presence  of 
pin  holes  or  non-insulating  particles  too  small  for  detection  by 
the  eye  is  the  chief  fault  of  this  material. 

In  Fig.  I  is  plotted  a  series  of  readings,  each  point  represent- 
ing the  average  of  eight  breaking  voltages  on  a  given  thickness 
of  fuller  board.  The  thicknesses  tested  were  from  7  mils  to 
51  mils  and  show  a  uniform  increase  in  disruptive  strength 
rare  in  sheet  insulation.  Even  on  the  thickest  sample  tested 
the  strength  was  only  14  per  cent  below  the  theoretical  straight 
line  of  strength  proportional  to  thicknesses,  while  for  a  thick- 
ness of  .025"  it  was  but  6  per  cent  below.    - 

For  thicker  insulating  sheets  the  whole  family  of  vulcanized 
or  hard  fibre  preparations  is  available,  including  such  kindred 
materials  as  bone  fibre,  kartavert,  amyloiden,  leatheroid,  etc 
Where  flexibility  is  required  the  temptation  to  the  maker  to 
use  glycerine  is  often  fatal  to  the  electrical  properties  demanded. 
Baleen  or  whale  oil  is  less  harmful  for  this  purpose.  This  is 
the  class  of  materials,  too,  where  moisture  plays  havoc  and 
where,  after  thorough  drj-ing  out,  the  insulation  resistance^iay 
usefully  be  measured.  Pressboard  and  vulcanized  fibre  shrink 
when  hot  and  swell  when  damp.  Drying  out  adds  about  20 
per  cent  to  their  disruptive  strength. 

Hard  rubber  compounds  are  some  of  them  also  used  as  sheet 
insulation,  especially  those  vulcanized  with  asbestos  fibre.  Flexi- 
bility is,  of  course,  impossible  and  sometimes  such  material  will 
ignite  w^hen  brought  into  contact  with  a  flame.  Unless  the 
asbestos  fibre  is  long  the  sheet  will  crack  when  strained.  The 
chief  objection  to  these  products  is  the  presence  of  sulphur, 
introduced  to  hasten  vulcanization  but  causing  swelling  and 
blisters  under  heat  and  subsequent  short  circuits,  i  '32"  sheet 
vulcabeston  will  break  down  at  about  2hoo  volts,  .\sbestos 
paper  and  mill  board  are  not  insulations  but  a  fire-proofing 
material.  Thin  paper  (.007")  will  be  punctured  under  a  pres- 
sure of  500  volts. 

As  an  illustration  of  the  variable  insulating  value  of  one  of 
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these   fibrous   materials   the   following   list   is   given.     All   were 
made  by  one  company : 

Thickness.  Color.  Disruptive  Strength. 

.019   (1/64") Gray    4000  volts 

•035    (1/32") Red 3000     " 

.042 Gray 6000     " 

.051 Black    3200     " 

.088 Red 8000     " 

.101 Black    above  8000     " 

Treatments  and  Composite  Insulations. 

Varnished  cloth  and  paper  are  greatly  valued  necessities,  but 
the  day  of  the  simple  gum  varnish  is  past.  It  is  now  generalh 
recognized  that  other  treatment  than  that  of  dipping  in  a  hot 
bath  of  melted  copal  gum  or  shellac  is  required  if  insulation 
is  to  stand  at  a  constant  value.  It  was  found  that  these  var- 
nishes, which  flowed  so  smoothly  and  gave  such  high  insulation 
resistance,  soon  "checked"  when  chilled.  They  are  entirely 
suitable  for  instrument  coils  but  on  a  machine  coil  will  crumble 
away  under  vibration.  Moisture  in  the  air  soon  finds  its  way 
through  these  minute  cracks  and  then  chemical  and  electrolytic 
decomposition  follow. 

Another  objection  to  these  simple  gum  varnishes  lies  in 
the  fact  that  they  must  be  dissolved  in  alcohol,  naphtha  or  some 
highly  volatile  fluid.  The  result  is  the  presence  of  danger  of 
inflammability  during  and  after  application  and  wastefulness  due 
to  evaporation.  The  e.xpense  here  involved  is  applicable  to 
alcohol  paints  as  well  as  varnishes,  while  in  either  when  fresh 
the  alcohol  actually  serves  as  a  conductor.  The  writer  remem- 
bers when  it  was  customary  to  waste  between  $25  and  $50  in 
■"Woodman's  black"  on  the  coils  of  medium  sized  railway  gen 
erators. 

.\sphalt,  bitumen  and  the  other  mineral  pitches  have  also 
fallen  under  just  criticism  similar  to  that  bearing  upon  the 
gum  varnishes.  Linseed  oil,  when  thoroughly  boiled  out,  has 
been  combined  in  many  successful  varnishes.  A  mixture  with 
copal  applied  to  press  board  and  thoroughly  baked  practically 
doubles  the  disruptive  strength  of  the  board.  It  is  only  when 
the  test  of  time  is  applied  that  the  material  breaks  down.  Lin- 
seed oil  varnish  will  in  time  oxidize  and  crack.  It,  like  the  gum, 
is  acid  and  must  attack  both  metal  and  organic  material  with 
the  usual   results. 

The  attempt  has  been  made  to  protect  copper  from  corrosion 
by  coating  the  surface  with  paraffin  treated  to  withstand  heat. 
Similar  materials  have  also  been  successfully  combined  with 
resin  in  the  preparation  of  a  varnish  which  has  permanent 
insulating  characteristics.  The  only  absolute  test  in  this  matter 
is  that  of  actual  service  over  an  extended  period  of  time  under 
aggravating  conditions.  Often  several  layers  of  insulating  var- 
nishes for  different  purposes  are  desirable,  particularly  on  a 
refractory  machine,  which  has  more  than  once  burned  out  under 
the  direct  effect  of  trying  local  conditions.  First  use  a  non- 
corrosive  varnish  next  to  the  coils  and  last  of  all  a  weather  and 
acid-proof  finish. 

Insulating  fibre  in  any  form  is  improved  by  application  of 
varnish  but  this  advantage  is  lost  unless  the  material  remains 
plastic  indefinitely,  and  this  is  the  object  sought  by  the  insu- 
lating expert.  .Another  and  sometimes  independent  object,  has 
been  to  obtain  a  heat  conducting  and  diffusing  quality  in  the 
insulating  fluid. 

In  general  the  purchase  of  quick  driers  should  be  avoided  and 
some  form  of  oven  arranged  for  baking  out  coils  and  armatures. 
The  ingredients  which  cause  a  paint  to  dry  quickly  are  apt  to 
decrease  its  insulating  quality.  One  maker  of  insulating  varnish 
states  as  a  rule  that  there  should  be  a  disruptive  strength  in 
a  good  varnish  of  at  least  1000  volts  per  layer  of  i  mil  in 
thickness  applied  I  minute  in  an  air  temperature  of  70  deg.  F. 

In  the  matter  of  fabrics  it  is  an  advantage  to  use  that  com- 
mercially prepared  by  an  experienced  firm,  as  the  emulsions 
and  processes  arc  presumably  the  result  of  expert  treatment. 
So-called  "empire  cloth"  is  simply  cambric  carried  through  a 
hot  oil  bath,  but  it  is  diflRcult  to  duplicate  its  electrical  strength 
without  the  special  machinery  used  in  its  treatments — prelimin- 
ary, insulating  and  drying.  If  unprepared  cloth  is  bought  it 
should  be  unbleached  to  avoid  the  chemical  action  of  chlorine. 


and  smoothly  ironed  to  avoid  minute  roughness  in  the  finished 
insulating  layers. 

Needless  to  say,  many  of  the  insulating  paints  still  sold  are 
unsatisfactory  and  unserviceable  mixtures,  but  these  will  sooner 
drop  out  of  use  if  the  purchaser  is  able  to  specify  what  in- 
gredients and  results  he  knows  to  be  injurious  and  can  state 
reasons  for  his  demands. 


Graphical    Method    of  Determining    Power 
Factor  from   Wattmeter   Readings. 

By  A.   A.   Radtke. 
When   two   wattmeters   are   connected  to   indicate  the  power 
in  a  three-phase  circuit,  the  two  indications  are  respectively : 
W  ^  ea  cos  9 
Wi  =  <?i  Oi  cos  01 
Now,   when  the  circuit  is   balanced  e  and  Ci  are  equal   and 
likewise  a  and  ai  are  arithmetically  equal ;  hence, 
IV       cos e 


and, 
and 


IKi      cos  e, 

6  =  0  —  a 

61  =  0  +  a 


The  equation  then  reads : 

W  cos  (<P  —  a) 


J-F,        cos  i<P  -f  a) 
which  can  be  transformed  to 

I  -j-  tan  <p  tan  a 


I  —  tan  0  tan  a. 
I 

Since  alpha  equals  30°,  tan  = 

V3 
Then  solving  this  expression  for  tan  0  gives  the  well  known 

JV  —  n\ 

form  tan  <t>  ^= 

.577UV.  +  W,) 
In  order  to  interpret  this  expression  graphically  we  resort  to 
a  construction  shown  in  Fig.  2.     Let  the  two  ordinates  of  the 


FIG.     I. — VKCTOR    DIAGRAM. 

point  D,  AD  and  DC,  represent  in  magnitude  the  two  readings 
of  the  meters.  Now,  with  D  as  a  center  lay  off  from  the  point 
D,  CD  on  the  line  AD,  locating  the  point  H  and  the  point  K 
on  the  same  line  extended.  The  line  AH  then  represents  the 
numerator  of  our  equation  IV  —  U-\ ;  and  the  line  AK  repre- 
sents that  portion  of  the  denominator  within  the  brackets 
W-\-Wi.  In  order  now  to  represent  .577  (W^  +  H''i),  we  lay  off 
the  line  BN  and  let  it  represent  unit  length  and  on  it  locate 
the  point  M  at  a  distance  .577  from  B  to  N.  Connect  NP  and 
draw  the  line  MF  parallel  to  NP.  The  line  BF  then  represents 
in  magnitude  the  denominator  of  the  equation  .577  (W -\-  \V\). 
Then  laying  off  AH  on  the  vertical  axis,  locating  the  point  E, 
and  completing  the  parallelogram  BEGF,  we  can  now  draw  the 
diagonal  BGS,  which  defines  the  angle  of  lag,  IVBS. 

The  cosine  of  the  angle  can  now  readily  be  determined. 
Draw  the  arc  of  a  circle  SWJ  with  R  as  its  center  and  con- 
sider the  radius  as  unity.  Where  the  line  BG  extended  inter- 
sects the  arc  of  the  circle,  drop  the  perpendicular  57"  to  the 
horizontal  axis.    The  line  BT  then  represents  the  cosine  of  the 
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angle  of  lag  for  the  condition  represented  by  the  two  wattmeter 
readings. 

Where  it  is  desirable  to  read  at  once  the  angle  of  lag,  know- 
ing the  readings  of  the  wattmeters,  a  curve  XYX  can  be  drawn 
following  the  direction  before  given,  by  laying  ofif  the  lengths 
of  the  lines  BT  from  the  point  F  vertically  and  projecting  their 
upper  ends  horizontally  until  they  meet  the  diagonals  of  the 
parallelograms  formed  from  the  individual  wattmeter  readings; 
for  example,  BDR,  and  drawing  through  these  points  a  curve, 


FIG.    2. — GRAPHIC    EXPRESSION    OF    EQUATION. 

as  shown.  When  the  curve  is  once  constructed  it  is  only  neces- 
sary to  draw  the  parallelogram  representing  the  two  watt- 
meter readings  and  then  by  extending  the  diagonal  until  it 
intersects  the  curve  XYX,  the  power  factor  can  be  at  once  read 
opposite  its  horizontal  projection  upon  the  vertical  scale  SLK. 
From  this  curve  it  is  at  once  clear  that  when  the  angle  of 
lag  is  60  deg.,  the  power  factor  is  50  and  one  of  the  wattmeters 
reads  the  total  power  likewise,  when  the  angle  of  lag  is 
o  deg.  the  two  wattmeters  read  equal  and  the  power  factor 
is  unity. 

Ground  Wires  and  Choke-Coils  for  Lightning 
Protection. 


By    D.    S.    C.XKPENTER. 

The  last  few  years  have  seen  the  installation  and  successful 
operation  of  66,000-volt  power  systems.  Great  credit  is  due 
the  engineers  who  have  been  pioneers  in  this  work  and  who 
have  proved  that  66,000  volts  can  be  controlled  with  ease  and 
safety.  So  great  confidence  has  been  inspired  by  the  success 
of  the  66,000-volt  systems  that  100,000-volt  installations  are 
now  proposed.  Perhaps  the  most  interesting  part  of  the  his- 
tory of  these  high-tension  systems  is  their  experience  with 
lightning  and  the  devices  which  they  have  adopted  to  protect 
their  systems.  High-tension  systems  arc  designed  to  deliver 
power  at  great  distances  from  the  point  where  it  is  generated 
and  so  in  general  arc  exposed  to  lightning  discharges,  espe- 
cially  in  countries  whore  severe  thunderstorms  prevail. 

Tests  made  with  high-potential  discharges  show  that  the 
discharge  is  preceded  by  brush  discharges  and  pilot  sparks 
which  increase  in  length  until  the  air-gap  between  the  ex- 
tremities of  these  arcs  gives  way  under  the  strain  and  the 
spark  is  established  from  electrode  to  electrode. 

When  a  charged  cloud  appears  over  a  transmission  line 
there  is  an  induced  charge  on  all  conductors  within  the  field  of 


influence.  The  greatest  potential  diflFerence  exists  between  the 
cloud  and  earth,  and  if  the  cloud  charge  should  be  transferred 
to  any  conductor  insulated  from  the  earth,  there  would  exist 
a  potential  diflFerence  between  the  conductor  and  the  earth ; 
it  is  thus  evident  that  the  ultimate  destination  of  the  lightning 
discharge  must  be  the  earth.  It  follows  directly  from  this  rea- 
soning that  if  the  transmission  conductors  are  removed  from 
the  direct  path  of  the  discharge  from  cloud  to  ground,  a  di- 
rect stroke  will  be  avoided. 

The  most  practical  and  effective  manner  of  accomplishing 
this  result  is  to  install  a  ground  wire  directly  above  the  line. 
The  argument  has  been  advanced  against  the  overhead  ground 
wire  that  it  can  afford  but  little  protection,  due  to  the  fact 
that  it  is  practically  at  the  same  distance  from  the  tloud  that 
the  line  conductors  are,  and  lightning  is  thus  just  as  likely 
to  strike  the  line  conductor  as  the  ground  wire.  Theoretical 
investigation  and  practical  experience  show  that  this  argument 
is  fallacious.  From  the  above  description  of  the  manner  in 
which  the  static  spark  establishes  itself,  it  is  evident  that  in 
cases  like  this  where  the  tension  may  exist  for  some  time  be- 
fore the  discharge  takes  place,  the  potential  may  be  just  suffi- 
cient to  establish  the  arc  through  this  distance,  the  potential 
breaking  down  successive  portions  of  the  air-gap  intervening 
between  it  and  the  ground,  and  thus  the  last  portion  of  the 
path  over  which  it  passes  as  it  reaches  earth  will  be  determined 
by  the  relative  length  and  impedance  of  the  possible  paths  it 
may  traverse.  It  is  evident  from  this  view  of  the  lightning 
discharge  that  it  will  surely  strike  the  ground  wire  rather  than 
the  line  if  it  is  above  the  line,  as  the  distance  along  this  path 
is  less,  the  resistance  is  less,  and  the  stress  in  the  intervening 
dielectric  is  greater. 

Prof.  Jackson  has  sho^wn  that  the  ground  wire  reduces  the 
potential  of  the  transmission  line  due  to  the  cloud  charge 
so  that  there  is  not  as  great  an  induced  charge  on  the  power 
line  as  when  it  is  absent  and  less  energy  directly  associated 
with  the  cloud  charge  appears  in  the  power  system  when  the 
cloud  discharges. 

.An  overhead  ground  wire  with  lightning  arresters  installed 
at  intervals  along  the  line  affords  the  best  possible  protection 
to  the  line. 

The  principle  of  the  choke-coil  that  it  serves  to  reflect 
waves  and  surges  in  whole  or  part  and  thus  prevents  the  sta- 
tion apparatus  from  being  subjected  to  potentials  of  such  mag- 
nitude as  to  endanger  their  insulation,  is  admitted  to  be  theo- 
retically correct,  and  all  engineers  advise  the  installation  of 
choke-coils  with  arresters. 

It  has  been  stated  that  the  air  choke-coil  as  ordinarily  de- 
signed may  not  protect  in  the  case  of  a  steep  wave  of  ven.- 
high  frequency,  as  the  full  potential  e.xists  between  the  first 
two  turns,  and  the  charge  passes  across  the  air-gap  between 
the  turns.  Proceeding  thus  from  turn  to  turn  it  passes  be- 
yond the  choke-coil  and  the  apparatus  is  subjected  to  the  full 
stress  of  the  impact.  This  would  also  happen  in  the  case  of 
the  insulated  coil  with  the  result  that  in  the  latter  case  the 
choke-coil  is  permanently  short-circuited  and  the  coil  is  put 
out  of  commission.  It  is  easily  seen  that  the  insulated  dioke- 
coil  may  be  destroyed,  necessitating  a  shut-down  of  tSe  sta- 
tion to  remove  it  for  repairs.  It  must  also  be  tested  at  regu- 
lar intervals  to  determine  whether  or  not  it  is  in  perfect  con 
dition. 

In  regard  to  the  use  of  the  outer  windings  of  a  transformer 
as  a  choke-coil  or  to  placing  a  choke-coil  inside  an  iron  case, 
the  following  disadvantages  may  be  noted.  When  a  charge 
reaches  the  choke-coil,  since  the  case  is  a  grounded  conductor, 
there  will  e.xist  a  stress  between  the  charge  on  the  wire  and 
the  induced  charge  on  the  case,  tending  to  cause  a  discharge 
to  take  place  over  the  surface  of  or  through  the  bushing  through 
which  the  conductors  enter  the  case:  to  prevent  this  in  the 
case  of  high  tension  systems  such  as  now  contemplated  is 
difficult.  It  is  probable  that  the  air  about  high-tension  trans- 
formers is  ionized,  so  that  arcs  are  established  much  more 
easily  and  through  much  greater  distances. 

In  regard  to  the  contention  that  the  choke-coil  may  prevent 


JULV  20,    1907. 


ELECTRICAL       WORLD 


the  passage  of  a  charge  bound  in  the  remote  windings  of  a 
transformer,  it  may  be  said  that  the  charge  when  released  will 
first  meet  the  inductance  of  the  nearest  turns  of  the  trans- 
former whicli  at  the  moment  of  release  will  act  as  a  choke- 
coil,  and  the  actual  choke-coil  will  be  electrically  far  from 
the  field  of  action  and  will  not  be  a  factor  in  determining 
whether  the  insulation  will  withstand  the  shock  or  not. 

The  manner  in  which  the  clouds  become  charged  with 
electricity  indicates  that  a  charge  of  great  magnitude  and 
enormous  potential  may  exist  on  a  cloud.  The  theory  has  been 
advanced  that  evaporation  is  attended  with  electrification  each 
minute  particle  of  water  having  its  minute  charge.  These 
particles  unite  to  form  larger  drops,  the  potential  of  which 
must  necessarily  be  higher.  It  is  also  possible  and  probable 
that  the  clouds  may  assume  the  potential  of  the  surrounding 
air,  the  charge  of  opposite  sign  to  that  of  the  air  readily 
escaping,  and  the  reactions  of  these  charges  upon  one  an- 
other may  lead  to  the  concentration  of  large  quantities  of 
electricity  on  a  limited  portion  of  the  clouds.  These  charged 
cloud  masses  may  unite,  causing  the  resulting  cloud  mass  to 
have  a  higher  potential.  The  above  processes  may  be  repeated 
until  the  potential  becomes  great  enough  to  cause  a  discharge 
to  take  place  from  the  cloud  to  earth  or  to  another  cloud 
charged  with  electricity  of  opposite  sign.  It  is  impossible  to 
prevent  oscillations  being  ?et  up  in  a  system  due  to  lightning 
discharges  in  the  immediate  vicinity  of  the  line.  Properly 
designed  protective  apparatus  will  prevent  these  oscillations 
from  developing  high  power  surges. 


Three-Wire  Dynamos. 

On  page  121 1  of  our  issue  for  June  15  there  was  given  an 
abstract  of^  a  paper  on  balancers  versus  three-wire  dynamos, 
which  was  read  by  Mr.  Budd  Frankenfield  at  the  Washington 
convention  of  the  National  Electric  Light  Association.  In 
addition  to  the  discussion  of  the  relative  merits  of  balancers 
and  three-wire  dynamos,  the  paper  contained  much  interesting 
information  relating  to  the  various  types  of  three-wire  dyna- 
mos that  have  been  placed  on  the  market. 

One  of  the  oldest  three-wire  dynamos  is  the  machine  shown 
in  Fig.  I.  This  dynamo,  which  is  accredited  to  Hopkinson,  is 
provided  with  two  equal  armature  windings  and  two  commu- 
tators. The  two  windings  are  connected  in  series  and  to  the 
neutral  wire  of  the  lighting  system.  In  regulation,  this  ma- 
chine possesses  the  advantageous  feature  that  any  reduction  in 
voltage  due  to  armature  reaction  affects  the  e.  m.  f.'s  of  the 
two  wildings  equally,  the  only  difference  between  the  two  de- 


AND  2. — HOPKIMSON  AND  DOnROWOL- 
SKy     THREE-WIRE    DYNAMOS. 


FIC.       3. — LAMMES 
MODIFICATION. 


'.ivered  voltages  being  the  excess  of  resistance  drop  in  the 
heavier  loaded  winding  on  an  unbalanced  load.  The  armature 
must  be  made  longer  than  one  for  a  two-wire  machine  on  ac- 
count of  the  two  corranutators,  and  the  shaft  somewhat  heavier. 
This  requirement  makes  the  saving  in  floor  space  and  in  first 
cost  less  than  one's  ideal  of  a  three-wire  dynamo  leads  him  to 
expect.  Furthermore,  it  is  impossible  to  regulate  the  voltages 
independently  except  by  shifting  the  brushes — hardly  a  prac- 
tical method. 

The  three-wire  dynamo  of  Dobrowolsky  is  shown  in  Fig.  2 
A  choke-coil  is  tapped  into  the  armature  winding  at  the  two 
points  of  opposite  potential  (assuming  bi-polar  construction), 
and  the  center  of  this  coil  is  connected  to  the  neutral  wire.  If 
the  choke-coil  is  mounted  so  as  to  rotate  with  the  armature,  the 
neutral  is  connected  to  the  center  of  this  coil  by  means  of  one 
sHp-ring;  if  mounted  in  a  stationary  position,  as  .ihown  in  the 


diagram,  the  outside  terminals  of  the  coil  are  connected  to  the 
armature  through  the  medium  of  the  two  slip-rings  and  the 
neutral  connection  is  tapped  in  solid.  The  center  of  the  choke- 
coil  is  at  mid-potential,  and  any  difference  in  current  between 
the  two  branches  of  the  system  can  flow  along  the  neutral  and 
through  the  coil,  which  offers  no  impedance  to  direct  current. 
The  windings  of  the  choke-coil  are  arranged  so  that  the  direct 
currents  in  the  coil  are  magnetically  opposed,  thus  avoiding 
saturation  of  the  core.  This  feature  is  only  partially  accom- 
plished. An  alternating  magnetizing  current  and  also  an  alter- 
nating  core-loss    current   are    present    in    the    coils,    and    botii 


FIGS.    4    AXD    5.— OSAXA,    AXD    DETTMAR    AXD    ROTHERT    THREE-WIRE 
DYXAMOS. 

these  currents  increase  with  unbalanced  load  because  it  is  not 
possible    to    completely    eliminate    unidirectional    magnetization. 

Lamme's  modification  of  Dobrowolsky's  invention  is  showai 
in  Fig.  3.  It  consists  in  making  the  slip-ring  connection  two- 
phase;  there  are  four  slip-rings  in  addition  to  the  commutator, 
and  two  choke-coils  connected  in  •'star."  The  neutral  wire  is 
connected  to  the  center  of  the  star.  By  this  means  a  slight 
gain  is  made  in  the  distance  the  neutral  current  must  traverse 
the  armature  winding. 

Both  of  the  above  machines,  while  =imp!e  in  principle,  are 
sufficiently  complicated  in  the  connections  to  render  the  locat- 
ing of  trouble  an  irksome  task.  In  addition,  the  increased 
length  of  shaft  required  for  the  slip-rings  cuts  down  the  saving 
in  floor  space,  and  it  is  impossible,  without  added  complication 
and  mechanism,  to  regulate  the  voltages  independently.  An 
admission  of  this  weakness  is  evidenced  by  the  fact  that  two 
large  manufacturers  have  taken  out  patents  on  an  additional 
auxiliary  device,  practically  amountin.g  to  H  balinccr,  the  pur- 
pose of  which  IS  to  regulate  the  two  voltages. 

The  three-wire  dynamo  of  Osana,  which  is  illustrated  in 
Fig.  4,  is  provided  with  an  auxiliary  winding  laid  in  the  same 
slots  as  the  main  winding,  usually  in  the  bottom  of  the  slots. 
Sections  of  this  auxiliary  winding  are  proportioned  to  develop 
opposed  voltages  of  half  the  value  of  the  main  voltage.  It  is 
tapped  into  the  main  winding  at  the  opposed  points  of  connec- 
tion, and  the  center  of  each  section  is  connected  to  a  slip-ring, 
which  is  in  turn  connected  by  a  brush  to  the  neutral.  If  the 
conductors  of  Dobrowolsky's  choke-coil  were  placed  in  slots 
on  the  armaturo  surface  and  connected  so  as  to  develop  an 
c.  m.  f.  equal  and  opposite  at  every  instant  to  that  impressed  on 
the  terminals  of  the  coil  by  the  main  winding  of  the  armature, 
there  would  be  no  alternating  current  in  the  coil  and  the 
magnetizing  and  core-loss  components  would  not  exist.  This, 
in  fact,  is  the  embodiment  of  Osana's  machine.  It  is  said  that 
there  is  no  gain  without  some  sacrifice,  and  the  sacrifice  in  this 
case  lies  in  placing  the  auxiliary  winding  in  the  armature  slots 
—the  most  valuable  space  in  a  dynamo.  On  account  of  the 
heating  of  the  auxiliary  conductors  and  the  increased  slot  depth 
required,  it  is  necessary  to  make  the  armature  of  a  machine  of 
this  type  of  increased  diameter.  The  old  weakness,  lack  of  in- 
dependent voltage  regulation,  is  common  to  this  machine  also. 
One  attempt  has  been  made  to  overcome  the  difficulty  by 
mounting  the  positive  and  the  negative  brushes  on  independent 
rockers,  and  supplying  means  for  shifting  these  brushes  in- 
dependently. In  order  to  regulate  the  voltages  in  this  manner 
the  machine  must  be  designed  with  an  unusual  margin  in 
commutation. 

.An    interesting    machine    is    that    of    Dettmar    and    Rothert. 
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illustrated  in  Fig.  5.  Here  a  two-pole  armature  is  mounted  in 
a  field  having  four  salient  poles.  Poles  of  like  polarity  are 
situated  in  juxtaposition,  each  pair  forming  a  single  magnetic 
pole.  In  reality,  the  machine  is  a  two-pole  dynamo  with  a 
wide  gap  in  the  center  of  each  pole.  The  neutral  brush  is 
placed  opposite  this  gap.  Armature  reaction,  even  with  bal- 
anced load,  weakens  the  upper  south  pole  and  strengthens  the 
lower  south  pole;  likewise,  the  lower  north  is  weakened  and 
the  upper  north  strengthened.  The  result  is  that  the  voltage 
on  the  positive  side  of  the  system  becomes  lowered  and  that  on 
the  negative  side  increased.  This  is  overcome  by  compounding 
the  weakened  poles  cumulatively  and  the  strengthened  pole> 
differentially.  This  same  winding  is  effective  in  balancing  the 
voltage  automatically.  It  is  also  possible,  by  connecting  the 
shunt  field-coils  in  two  independent  circuits,  to  regulate  the 
voltage  independently  by  hand.  This  machine  accomplishes  in 
regulation  all  that  can  be  done  with  a  generating  unit  consist- 
ing of  two  dynamos  in  series.  The  chief  disadvantage  is  its 
excessive  weight,  the  yoke  and  armature  core  being  twice  the 
cross-section  of  an  ordinary  four-pole  machine.  If  made  with 
more  than  four  poles,  the  construction  is  limited  to  an  even 
number  of  pairs  of  poles. 

An  objection  to  all  three-wire  dynamos  is  that,  in  order  to 
compound  them  so  as  to  deliver  the  necessary  total  voltage  at 
any  load,  the  series  field-winding  must  be  divided  into  two 
circuits,  h-ilf  the  total  number  of  coils  being  connected  irt  series 
with  each  main.  The  connections  of  the  Dettmar  and  Rothert 
machine  have  just  been  described.  In  the  other  machines  the 
series  coils  are  all  made  cumulative,  and  coils  that  are  mounted 
on  poles  of  like  polarity  are  connected  in  series  with  one  leg 
and  those  of  the  opposite  polarity  in  series  with  the  other  leg. 
To  connect  from  coil  to  coil  in  either  circuit  requires  a  jumper 


' 

£,. 

E,,. 

1 

Ill 

FIG.     6. — THREE-WIRE     DYNAMOS     IN     MULTIPLE. 

spanning  a  complete  pole.  As  stated,  this  compounds  for  the 
total  voltage  only  and  has  no  effect  whatever  in  balancing  the 
voltages. 

To  operate  two  compound  three-wire  dynamos  in  parallel 
two  equalizer  bars  are  necessary,  one  for  each  series  field-cir- 
cuit. This  requirement  entails  an  additional  and  expensive 
feature  for  the  switchboard,  and  in  switchboards  of  large  cen- 
tral stations  there  would  be  difficulty  in  finding  room  for  the 
extra  equalizer.  A  diagram  for  multiple  operation  is  shown  in 
Fig.  6.  There  are  six  heavy  cables  of  full-load  capacity  run- 
ning to  the  switchboard,  and.  in  addition,  there  is  a  neutral 
cable.  In  the  case  of  the  choke-coil  system  the  coils  are  often 
placed  back  of  the  switchboard  or  at  some  place  equally  distant 
from  the  machine,  requiring  in  this  case  four  small  cables  lead- 
ing from  the  machine.  All  of  these  wires  are  multiplied  for 
every  three-wire  machine  in  the  plant ;  the  item  of  expense  is 
considerable,  and  should  not  be  neglected  when  comparing  dif- 
ferent three-wire  systems.  One  might  think  that  four  full- 
current  cables  would  suffice,  two  for  the  equalizers  and  two  for 
ilic  leads.    The  figure  shows  that  two  additional  cables  leading 


from  the  armature  are  necessary  in  order  to  obtain  adequate 
protection  for  the  machine.  These  two  cables  lead  to  the  am- 
meter shunts  and  the  two  circuit-breaker  coils.  An  attempt 
has  been  made  to  avoid  the  use  of  these  two  cables  by  mount- 
ing the  ammeter  shunts  on  the  terminal  blocks  of  the  machine 
and  running  long  lead  wire  from  these  shunts  to  specially- 
calibrated  ammeters  on  the  switchboard.  In  this  case  the  cir- 
cuit-breakers are  placed  in  scries  with  the  cables  leading  from 
the  series  field-coil.  This  is  not  the  proper  place  for  a  pro- 
tective device,  because  it  is  liable  to  throw  the  machine  out  of 
service  when  the  armature  is  not  at  all  overloaded ;  since  the  coil 
of  the  circuit-breaker  might  be  actuated  by  the  sum  of  the 
armature  current  and  an  equalizer  current  from  the  other 
machines  just  at  the  time  when  equalization  is  most  needed. 
In  order  to  get  equalization  comparable  to  that  of  two-wire 
dynamos,  it  is  imperative  to  use  the  six  big  leads  to  each 
machine. 

In  order  to  operate  a  compound  two-wire  dynamo  in  parallel 
with  compound  three-wire  dynamos,  it  is  necessary  to  split  its 
series  field  windings  into  two  circuits  and  supply  two  equal- 
izers. Standard  two-wire  dynamos  must  therefore  be  remod- 
eled to  the  extent  of  a  reconnection  of  the  series  field  coils  and 
the  addition  of  at  least  one  new  terminal  block  for  the  extra 
equalizer.  Many  machines  are  so  built  that  it  is  difficult  to 
make  these  changes  without  considerable  expense ;  for  example, 
a  machine  with  rectangular  poles  having  the  series-coil  leads 
coming  out  between  the  poles  may  require  rewinding  of  the 
series  field  coils. 

The  author  stated  that  the  little  that  is  gained  over  the  old 
Edison  system  with  two  separate  generators  in  series  by  com- 
bining two-wire  and  three-wire  dynamos  in  one  plant  is  more 
than  lost  in  the  inability  to  regulate  the  pressures.  Another 
difficulty  common  to  all  machines  with  double  equalizers  is 
that,  unless  the  voltages  of  the  two  machines  are  equal  before 
the  equalizers  are  thrown  in,  a  short-circuit  of  the  most  violent 
nature  is  likely  to  occur  through  the  armature  of  the  incoming 
machine,  because  the  equalizers  are  at  the  full  terminal  differ- 
ence of  potential. 


A   Central  Station  in  Bermuda,  West  Indies. 


A  central  station  recently  placed  in  operation  is  that  of  the 
Bermuda  Electric  Light,  Power  &  Traction  Company,  at  Ham- 
ilton. This  is  the  first  central  station  in  Bermuda  and  contains 
the  largest  of  the  three  generators  on  the  island.  The  difficulties 
that  had  to  be  contended  with  were  peculiar,  owing  to  the  dif- 
ficulty in  obtaining  coal  and  supplies,  and  the  lack  of  a  regular 


FIG.     I. — E-XTKKIOK    OF     ll.VMILTON,     BERMUDA.     POWEK     STATION. 

water  supply.  It  was  therefore  necessary  to  adopt  a  systenr 
requiring  a  minimum  consumption  of  coal  and  a  small  amount 
of  water.  This  was  successfully  accomplished  by  using  a  high 
efficiency  gas  engine  and  producing  the  gas  by  the  Tate  process 
which  requires  water  for  scrubbing  only. 

The  power  plant  is  situated  on  the  ground  floor  of  a  building 
40  ft.  X  80  ft.  situated  on  East  Broadway,  facing  the  harbor.  At 
present  only  the  rear  part  of  the  f^oor  is  used  for  power  pur- 
poses, the  front  being  occupied  as  a  carpenter  shop.    An  option 
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is  held,  however,  for  the  whole  building,  thus  providing  ample 
space  for  the  plant's  growth  in  proportion  to  business.  The 
building.  Fig.  I,  is  entirely  of  coral  stone  with  concrete  main  floor. 
It  is  two  stories  high,  having  a  20-ft.  extension  the  entire  height 
of  the  building  at  the  rear.  This  extension,  divided  from  the 
main  building  by  a  fireproof  wall,  makes  an  ideal  producer  room 
and  will  be  used  entirely  as  such  as  soon  as  additions  are  made 
to  the  plant.  At  present  this  extension  contains  the  producer 
and  scrubber,  blower,  compressor,  circulating  pump,  the  gas 
engine  for  the  generator  and  an  old  boiler  which  furnishes 
power  for  the  carpenter  shop  and  which  will  be  shortly  re- 
moved. 

The  producer  plant  consists  of  a  loo-hp  Otto  producer  and 
scrubber  using  about  1%  lbs.  of  coal  per  hp-hour.  The  Tate 
process  which  is  used  for  gas  production  requires  no  gas 
reservoir  or  steam.  The  producer  is  started  by  means  of  a  small 
rotary  blower  and  thereafter  the  draught  is  maintained  by  the 
vacuum  caused  by  the  engine  intake.  The  coal  used  is  anthra- 
cite pea  coal  obtained  from  \ew  York-.  The  blower  for  start- 
ing the  producer  and  a  small  compressor  for  starting  the  gas 
engine  are  driven  bj-  a  small  Otto  gasoline  engine.  This  ap- 
paratus is  run  only  for  a  short  time  in  starting  up  each  day. 

Water  for  the  scrubber  and  for  the  cooling  system  of  the 
engine  is  circulated  by  a  pump  belted  to  the  main  engine.  Rain 
water  is  depended  upon  alrnost  entirely,  a  supply  of  salt-  water 
from  the  harbor  being  available  in  case  of  drought.  This  is 
not  likely  to  occur,  however,  owing  to  the  heavy  annual  rain- 
fall in  that  climate.  Drainage  from  a  roof  surface  of  about 
10,000  square  feet,  several  buildings,  is  collected  in  a  78,000- 
gallon  storage  tank  situated  below  the  floor  of  the  main  build- 


FIG.   2. —PLAN    OF    HAMILTON    STATIO.V. 

ing.  From  this  tank  water  is  pumped  by  means  of  the  circu- 
lating pump  to  a  roof  tank,  from  which  it  descends  to  the 
scrubber  and  the  cooling  sy.tem.  The  cooling  water  is  re- 
turned to  the  storage  tank  and  re-used  and  the  scrubber  water 
is  run  to  waste.  The  engine  requires  a  circulation  of  about 
500  gallons  an  hour  and  the  scrubber  about  100.  This  last  is 
the  only  water  waster. 

The  main  engine  is  a  three  cylinder,  7S-hp  Nash  gas  engine 
running  at  250  r.  p.  m.  It  is  belted  to  the  generator  in  the 
main  building,  the  belt  running  through  the  fireproof  wall.  The 
generator,  Fig.  ,3.  is  a  50-kw,  three-phase,  six-pole,  2300-volt  ma- 
chine, running  at  1200  r.  p.  m.  The  adaptability  of  these  machines 
for  parallel  operation  even  with  the  somewhat  variable  drive 
of  gas  engines,  made  it  particularly  applicable  f^r  ?  plant  cf 
this  kind  where  early  additions  are  contemplated.  The  exciter 
is  a  1.35-kw  generator  belted  to  the  main  generator  to  r:in  at 
1450  r,  p.  m. 

When  additions  are  made  the  boiler  will  be  removed  from  the 


producer  roorti  and  three  more  producer  sets  will  be  installed. 
The  engine  and  generators  will  then  be  installed  in  the  main 
room.  The  plant  at  present  supplies  a  32-ft.  sign  containing  163 
l6-cp  lamps  on  the  front  of  the  building,  several  arc  lamps  and 
about   15  incandescents   in  the  building.     .'\s   soon  as   the   pole 


FIG.    3.^IXTERIGR    UF    HA.MILTON,    BERMUDA,    GENERATING    STATION. 

Tines  are  completed  it  is  proposed  to  light  streets,  residences 
ana  stores  in  Hamilton  and  later  to  transmit  to  distant  points. 
The  plant  was  installed  under  the  direction  of  Mr.  W.  F. 
Hurlbutt,  erecting  engineer  of  the  Crocker-Wheeler  Company, 
which  company  supplied  the  electrical  equipment. 


Letter  to  the  Editors. 


Simplitied  Spelling. 


To  the  Editors  of  Electrical  IVorld: 

Sirs: — Referring  to  the  letter  of  Prof.  Brander  Matthews  in 
your  issue  of  June  8,  I  am  glad  to  know  that  you  intend  to 
"adhere  to  the  spelling  which  has  the  sanction  of  general  good 
usage."  Prof.  Matthews  says,  "Good  usage  varies  widely  and 
no  two  dictionaries  agree."  I  should  say,  however,  that  when 
two  modern  dictionaries  do  agree  on  a  certain  word  that  it 
should  be  considered  good  usage,  and  if  another  dictionary 
stands  by  itself  in  spelling  a  word  diff^erently,  that  should  be 
considered  bad  usage.  The  "Standard"  dictionary  may  be  some- 
what in  advance  of  the  "Century,"  but  it  has  made  an  advance 
in  the  direction  of  confusion,  and  it  ought  to  take  a  step  back- 
ward in  its  next  edition.  Several  newspapers  are  following  the 
"Standard"  dictionary  now  and  are  spelling  "practice"  prac- 
tise, both  noun  and  verb,  instead  of  "practice,"  the  older  form 
for  both,  or  "practice,"  noun,  and  "practise,"  verb.  It  has  been 
the  custom  as  long  as  I  can  remember  for  physicians,  lawyers 
and  doctors  to  speak  of  their  "practice,"  and  all  the  literature 
in  relation  to  their  practice  spells  it  with  a  c.  Why  should  we 
now  spell  it  with  an  s,  just  because  the  "Standard"  dictionary 
spells  it  that  way,  while  "Webster"  and  the  "Century"  do  not? 
I  have  an  old  edition  of  "Noah  Webster,"  which  has  the  fol- 
lowing: 

"Practise,  v.  t.,  i. — See  practice.  (There  is  no  reason  why  the  noun 
and  verb  should  not  both  be  spelled  with  c,  as  in  notice,  sacrifice,  appren- 
tice, and  all  like  cases  where  the  accent  precedes  the  last  syllable.  The 
distinction  in  spelling  Iwtween  the  noun  and  verb  properly  belongs  only 
to  words  which  are  accented  on  the  last  syllable,  as  device  and  devise, 
where  the  verb  had  the  sound  of  iie.  The  spelling  practise  tends  to  give 
it  the  same  sound,  as  we  see  in  uneducated  persons;  and  hence  it  is  de- 
sirable to  follow  the  regular  analog>-  and  write  the  noun  and  verb  alike.)" 

That  was  g(x>d  advice  given  by  Webster,  and  I  do  not  see 
any  reason  for  not  following  it  now. 

As  for  the  simplified  spelling  of  the  committee,  I  am  willing 
to  go  just  as  far  in  the  direction  of  cutting  off  useless  letters 
as  "Webster"  and  the  "Century"  dictionaries  go,  but  not  a  step 
farther.  I  strongly  object  to  having  one  word  mist  mean  both 
a  fog  and  the  past  tense  of  "miss,"  and  to  have  the  past  tense 
of  the  verb  "to  pass"  spelled  like  the  adjective  past.  I  have  a 
particular  antipathy  to  thru,  for  this  reason:     Nine  people  out 
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of  ten  still  use  the  pen  and  not  the  typewriter.  Eight  out  of 
these  nine  write  the  lebter  u  just  like  a  u  and  four  out  of  the 
eight  write  the  letter  r  like  some  other  people  write  the  letter  e. 
Some  people  will  write  what  they  think  is  Hint  and  it  reads 
then,  and  they  will  write  then  and  it  reads  thru.  If  we  could  get 
everybody  to  write  the  letter  e  in  the  good  old-fashioned  way 
with  a  loop  like  a  shortened  /,  this  trouble  would  not  arise,  kit 


so  many  try  to  write  the  small  letter  e  similar  in  shape  to  the 
capital  letter  and  so  make  it  look  like  an  r.  In  penmanship, 
the  most  desirable  quality  is  legibility.  If  a  man  is  a  very  bad 
penman  he  can  scarcely  write  "through"  so  badly  that  it  cannot 
be  read,  or  at  least  guessed  at,  on  account  of  the  gh  at  the  end, 
but  even  a  fairly  good  penman  may  write  thru  to  look  like  then. 
SvR.\CL.SE  Univeesitv.  \Vm.   Kent. 
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Dynamos,  Motors  and  Transformers. 

Electric  Drying  of  Insulation  of  Transfonners.^-H.  W. 
Turner. — In  a  place  in  Italy  where  insulation  difficulties  on 
some  air-cooled  transformer  coils  were  experienced,  and  where 
steam  for  heating  the  drying  ovens  was  not  available,  while 
coal  was  very  high  priced,  coke  was  employed  for  this  pur- 
pose, with  the  result  that  the  temperature  of  the  ovens  fluctu- 
ated with  the  firing  to  a  very  wide  e.xtent.  Insulation  troubles, 
due  to  insufficient  baking  and  hardening  of  the  insulation  var- 
nishes, were  overcome  by  adding  ventilating  fans  to  supply 
fresh  air  for  oxidizing  and  hardening  the  varnish.  The  oven 
temperature  was  raised  and  kept  more  uniform  by  the  aid  of 
automatic  temperature  recorders  and  the  varnishes  were 
thinned  to  a  better  working  density.  The  following  system  of 
electric  drying  was  found  to  be  quite  effective.  A  motor- 
generator  set  was  installed  in  the  winding  department  from 
which  direct  current  was  supplied  to  the  transformer  coils 
which  were  being  insulated.  The  cols  had  already  been  given 
a  first  dipping  and  been  oven-dried  over  night  so  that  the  in- 
sulation and  varnish  next  to  the  copper  was  perfectly  dry  and 
hard.  The  coils  were  connected  six  in  series  and  sufficient  cur- 
rent passed  through  them  to  keep  the  temperature,  as  regis- 
tered by  thermometers  placed  on  the  coils  between  80  and  90 
degs.  C.  Bias-cut  treated  linen  tapes  were  used  instead  of  cot- 
ton tapes  and  insulating  varnish  was  applied  immediately  after 
each  layer  of  tape.  Two  men  put  on  the  tape  and  applied  the 
varnish  consecutively  to  each  of  the  coils.  As  soon  as  the  last 
coil  of  the  series  had  been  taped  and  varnished  the  lirst  one 
was  dry  enough  for  the  next  layer  of  tape  and  varnish.  In 
this  way  several  layers  of  tape  could  be  applied  in  a  day,  so 
that  instead  of  eight  weeks  less  than  one  week  was  required 
for  this  work.  In  addition  there  was  another  great  advantage, 
as  the  finished  coils  were  at  least  12  mm  thinner  than  by  the 
■old  method,  thus  allowing  more  air  ventilating  space  between 
the  coils  when  installed.  The  result  was  a  considerable  sav- 
ing in  time,  labor  and  material  so  that  two  of  the  four  drying 
ovens  were  permanently  shut  down. — Elec.  Jour..  July. 

l-ield  Regulation  of  Alternators. — A  note  on  a  recent 
(British)  patent  of  Ganz  &  Company  for  regulation  of  alter- 
nators. The  pressure  is  regulated  according  to  the  load  by 
including  a  resistance  of  negative  temperature  coefficient  in 
the  continuous-current  field  circuit,  or  a  resistance  of  positive 
temperature  coefficient  in  connection  with  the  field  of  the  ex- 
viler,  these  resistances  carrying  a  current  dependent  upon  the 
pressure  and  the  load  on  the  machine  and  influencing  the  cur- 
rent through  the  fields  of  the  exciter  so  as  to  control  the 
excitation  to  the  main  machine.  In  Fig.  i  the  polyphase  gen- 
erator G".  has  continuous  current  field  magnets  F,  energized 
by  an  exciter  with  an  armature  g,  and  shunt  field-winding  /. 
A  counter  winding  C  i"  series  with  the  positive  temperature- 
coefficient  resistance  II'  is  connected  in  shunt  to  the  field  wind- 
ing /.  The  resistance,  (('.  is  traversed  by  the  continuous  shunt 
current  in  the  counter  winding  /.  and  by  an  alternating  current 
depending  upon  the  load  and  the  voltage  of  the  main  gener- 
ator, and  obtained,  for  example,  from  two  small  transformers. 
I  and  V,  connected  respectively  in  shunt  across  the  terminals 
of  the  main  machine,  and  in  series  with  it,  the  secondaries  be- 
ing connected  in  series  to  the  resistance  JV.  The  connections 
of  the  two  coils,  :•  and  i.  are  such  that  the  currents  in  them 
,iro  in  (|u;idr;iture.     If  the  load  on  the  main  Reiierator.  (7.  in- 


eleasc^,  llic  current  through  tlie  sceondaric?  increases,  caus- 
ing the  resistance  of  IV  to  increase  so  that  the  current  through 
the  counter  winding  f  is  weakened,  and  the  excitation  of  the 
exciter  correspondingly  strengthened.  The  resistance,  IV,  can 
be  arranged  in  shunt  across  the  field  winding  F,  of  the  alter- 
nator   in    scries    with    a    counter    winding    arranged    upon    the 
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FIG.     I. — FIELD    REGULATION    OF    ALTER.NATOBS. 

field  w-inding,  F.  A  resistance  of  negative  temperature  co- 
efficient may  be  connected  in  shunt.  To  equalize  fluctuations 
of  pressure  produced  by  alternations  of  frequency,  a  self-in- 
duction coil,  d,  may  be  switched  into  the  circuit  of  the  trans- 
former coils,  i  ;•. — Lond.  Elec.  Eng.,  June  28. 

Magnetising  Current  of  Polyphase  and  Single-Phase  Wind- 
ings.— W.  KuMMER. — On  the  basis  of  a  recent  paper  of  Georges 
-on  the  vector  diagram  for  the  field  strength  for  calculating 
the  e.  m.  f.  of  polyphase  and  single-phase  windings,  the  author 
determines  the  magnetizing  currents  of  such  windings  and 
compares  these  results  with  calculations  made  on  the  basis  of 
the  resolution  of  the  rotary  field  into  harmonics.  It  is  shown 
that  all  numerical  values  found  by  both  methods  agree  with 
each  other. — Elek.  Zeit.,  June  27. 

Resonance  Transformer. — C.  Breitfeld. — An  article  on  the 
theory  of  the  resonance  transformer — ^that  is,  a  transformer 
which  contains  a  condenser  in  the  secondary — without  some 
of  the  simplifying  assumptions  which  had  been  made  in  former 
investigations  of  this  subject. — Elek.  Zeit..  June  20. 
Power. 

Turbo-Generator  Tests. — An  article  giving  the  results  of 
tests  made  by  H.  G.  Stott  on  the  5500-kw  turbo-generator  at 


n    3)    4)    SD    «0    TO    0    90   10  I 


FIG.     J. — TURBO-GENKRATOR     TESTS. 

the  power  house  of  the  Interborough  Rapid  Transit  Companv 
in   New   York.     The   two   most   important   relations   to  be   dc- 
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terniined  were  the  variation  of  steam  consumption  with  load 
(constant  thrust-bearing  settings)  and  the  variation  of  water 
rate  with  vacuum  (constant  load  5000  kilowatts).  The  results 
of  the  tests  are  given  in  Fig.  2.  The  operating  record  for  the 
year  1906  is  also  given  in  the  table.  During  65  per  cent  of  the 
time  the  turbine  was  in  operation  and  carried  an  average  load 
of  2  per  cent  above  rating,  while  during  the  month  of  Decem- 
ber it  averaged  13  per  cent  above  rating.  The  total  output  for 
the  year  was  32,054,250  kw-hours.  For  five  different  periods 
of  10  days  under  continuous  load,  the  turbine  averaged  140,422 
kw-hours  per  day.  Comparing  this  with  the  economy  of  a 
large  Corliss  engine  with  an  assumed  mechanical  efficiency  of 
91  per  cent,  the  engine  would  have  to  show  an  equivalent  water 
rate  of  close  to  10  lbs.  per  hp  per  hour  to  equal  the  perform- 
ance of   this   turbine. — E!ec.   Jour.,   July. 

Pozver  Trausinission  in  Paris. — Blondel,  H.arle  .\nd  M.^ehl. 
— .\  long  report  on  the  project  of  power  transmission  from  the 
Rhone  district,,  where  abundant  water  power  is  available,  to 
Paris.  The  estimate  refers  to  a  plant  which  could  furnish  per 
year  1,010,000,000  kw-hours.  The  project  considers  in  the 
first  place  direct-current  transmission  at  120,000  or  160,000 
volts,  but  they  may  decide  to  use  three-phase  current  trans- 
mission.— L'hidustrie  Elec,  June  25. 

Direct-Current  Pozi-er  Transmission. — A  critical  discussion 
f  the  recent  paper  by  Highfield  on  the  direct-current  high- 
tension  series  system  of  Thury.  The  anonymous  author  sums 
up  the  disadvantages  of  this  system,  compared  with  polyphase 
transmission,  and  concludes  that  the  direct-current  series  sys- 
tem has  no  promising  future  for  power  transmission. — Elek. 
und  Masch.,  June  23. 

Electrie  Pou'er  in  Sezvage  Works. — .\n  illustrated  descrip- 
tion of  the  use  of  electric  power  in  the  Hanley  sewage  works 
where  clectricit\'  is  used  for  driving  the  sewage  distributers 
by  induction  motors  and  for  lighting. — Lond.  Elec.  Eng... 
June  21. 

Single-Phase  Traction. — L.  Lichtenstein. — The  author  gives 
an  account  of  experimental  tests  made  by  the  Siemens- 
Schuckert  Company  on  a  track  of  the  Marienfelde-Zossen 
road.  The  principal  object  of  the  experiments  was  the  de- 
termination of  the  alternating-current  resistance  and  of  the 
"equivalent  permeability"  of  the  rails  for  different  currents 
and  frequencies.  "Equivalent  permeability"  is  that  value  of 
the  permeability  which  is  to  be  used  in  Maxwell's  formula  for 
the  self-induction  of  a  loop,  in  order  to  get  accurately  the 
self-induction  of  the  loop  formed  by  the  copper  trolley  wire 
and  the  iron  rail.  The  chief  results  of  these  measurements 
are  given  in  the  following  table : 
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In  this  table  Ri  is  the  ratio  of  the  alternating-current  re- 
sistance of  the  track  per  km  to  the  direct-current  resistance 
of  the  track  per  km,  while  lii  is  the  ratio  of  the  alternating- 
current  resistance  pf  the  rail  iron  per  km  to  the  direct-cur- 
rent resistance  of  the  rail  iron  per  km.  Besides  these  tests. 
measurements  were  made  of  the  conduction  of  current  through 
the  earth,  the  resistance  between  earth  plates,  the  tension  of 
the  rails  against  earth,  the  influence  on  telephone  and  tele- 
graph circuits  in  the  neighborhood  and  various  capacity  de- 
terminations.— Elek.   Zeit..  June  20  and   27. 

Single-Phase  Raikvay  in  Italy. — A  note  on  a  single-phase 
electric  railway  in  Italy  which  is  stated  to  have  all  the  char- 
acteristics of  an  ordinary  railway.  It  is  already  open  for  mer- 
chandise for  a  length  of  i8!/2  miles,  passing  in  its  journey 
through  17  tunnels  and  crossing  three  large  bridges  con- 
structed across  the  River  Brenibn  at  different  parts  of  the 
route.  Vignoles  rails  are  employed  weighing  27'i  kg  per 
metre  or  about   56  lbs.   per   yard.     Besides   the   two   terminal 


stations,  there  are  seven  intermediate  stations,  all  of  which  are 
provided  with  sidings  for  goods  traffic.  The  levels  vary  from 
810  ft.  to  1300  ft.  above  sea  level.  The  maximum  gradient  is 
2.4  per  cent  for  a  length  of  2300  ft.,  and  there  is  a  large  num- 
ber of  curves,  the  minimum  radius  being  490  ft.  The  single- 
phase  energy  is  supplied  at  6000  volts.  Throughout  the  entire 
length  of  the  line  the  overhead  conductor  is  erected,  together 
with  a  feeder  of  0.3  in.,  two  wires  each  of  0.15  in.  for  supply- 
ing light  to  the  stations,  and  a  telegraph  line.  The  trolley 
wire  is  supported  by  a  steel  cable  composed  of  seven  wires, 
each  of  0.075  in.  in  diameter,  suitable  for  a  tension  of  5500 
lbs.  The  copper  conductor  attached  thereto  has  the  form  of 
the  figure  8  rolled  to  a  section  of  0.078  sq.  in.  Numerous 
methods  of  support  are  adopted  along  the  line;  in  many  cases 
2'/.-in.  channel  iron  is  supported  on  either  side  of  the  line  by 
wooden  posts,  and  to  it  the  steel  cable  is  attached.  The  insu- 
lators used  have  been  tested,  when  dry,  to  50,000  volts,  and  in 
abundant  rain  to  15,000  volts.  They  consist  of  concentric  bobbins 
slipped  one  over  the  other.  The  poles  used  are  generally  65^2  ins. 
at  the  top  and  32  ft.  long,  5  ft.  9  ins.  being  put  in  the  ground. 
The  lower  ends  are  treated  with  creosote  and  chloride  of  zinc. 
The  generating  station  is  about  one  mile  from  Santa  Giovanni 
Blanco,  on  the  left  bank  of  the  Brembo.  Three  Riva-Monneret 
electric  generators,  coupled  direct  to  turbines,  are  installed, 
each  ot  500  kilowatts  at  500  revolutions,  and  for  25  periods. 
Separate  exciting  machines  are  installed,  each  of  30  kilowatts 
at  125  volts  and  1000  revolutions,  each  of  these  again  being 
coupled  direct  to  turbines.  Each  locomotive  is  provided  with 
four  single-phase  motors,  each  of  75  horse-power,  suitable  for 
a  voltage  of  250;  each  motor  operates  through  gearing  one 
a.xle  of  the  motor  truck.  At  the  base  of  the  locomotive  a 
lightning  arrester  is  located.  Five  of  these  locomotives  have 
now  been  at  work  for  the  last  few  months  drawing  trains  up 
to  175  tons,  and  notwithstanding  the  heavv  gradients,  an  aver- 
age speed  of  12^4  miles  per  hour,  including  stops,  has  been 
obtained  with  a  maximum  speed  of  34  miles. — From  L'Elec- 
tricita;  abstracted  in  Lond.  Electrical  Engineer,  June  28. — 
.-Xn  illustrated  description,  by  A.  Soulier,  of  the  same  railroad 
in  L'hidustrie  Elec.,  June  25. 

Pozcer  in  Denmark. — An  illustrated  article  on  the  recently 
opened  generating  station  of  the  Tuborg-Klampenborg  Tram- 
wa\-  Company  at  Skovshoved.  near  Copenhagen,  which  is  the 
first  alternating-current  station  in  Denmark  and  forms  the 
nucleus  of  a  power  transmission  system.  The  station  contains 
at  present  two  direct-current  dynamos,  each  of  150  kilowatts, 
supplying  the  traction  current  and  also  a  pair  of  iso-kw 
motor  generators,  which  convert  to  three-phase  currents  at 
10,000  volts  for  supply  to  the  power  feeders.  .'\  battery  is  in 
parallel  with  these  motor-generators.  There  are  now  being  in- 
stalled a  pair  of  turbo-alternators,  each  capable  of  an  output 
of  500  kilowatts,  three-phase.  When  these  turbo  generators 
are  running  the  two  motor  generators  will  be  used  in  the  oppo- 
site way;  that  is,  to  convert  from  10,000-volt  alternating  to  550- 
volt  direct  current  so  as  to  supply  traction  current  when  the 
direct-current  generators  are  shut  down.  .About  10  miles  of 
transmission  line  have  been  laid  down  to  14  transformer  sub- 
stations, the  transmission  voltage  being  10,000.  For  further 
extensions  it  is  intended  to  install  two  turbo-generators  of 
1200  kilowatts,  and  three  sets  each  of  2500  kilowatts,  all  gener- 
ating directly  alternating  current  at  10.000  volts. — Lond.  Elec. 
F.ng'ing.  June  13. 

Electric  Drive. — .\  fully  illustrated  description  of  the  use  of 
electric  power  in  the  Sheffield  works  of  Vickers,  Sons  &  Maxim. 
Every  machine  is  being  nm  at  the  highest  possible  speed  for 
the  work  in  hand  and  the  introduction  of  high-speed  tool-steel 
simultaneously  with  electric  driving  has  increased  the  output 
of  some  of  the  shops  by  100  per  cent.  Variable  speed  motors 
are  employed,  giving  in  most  cases  a  range  of  speed  of  3  to  i 
simply  by  varying  the  shunt  excitation,  and  whenever  possible 
speed  cones  and  back  gear  have  been  dispensed  with.  One  nf 
the  shaping  machines  in  use  has  a  speed  range  of  6  to  i.  from 
1200  to  200  r.  p   m.— Lond.  Elec.  Eng'ing.  June  20. 
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Pumping. — C.  Hawkslev  and  H.  Davey. — A  paper  presented 
before  the  recent  Engineering  Conference  of  the  British  Insti- 
tution of  Civil  Engineers  on  comparative  costs  of  pumping  by 
steam,  internal-combustion  engines  and  electricity  based  upon 
actual  work,  together  with  the  discussion  which  followed. — 
Lond.  Elec,  June  21. 

Installations,  Systems  and  Appliances. 

Neutral  Currents  of  a  Three-Phiise  Grounded  System. — G.  I. 
Rhodes  and  C.  F.  Scott. — A  paper,  by  G.  I.  Rhodes,  illus- 
trated by  numerous  oscillographic  curves,  on  the  effect  of  har- 
monics in  three-phase  circuits,  with  an  editorial  discussion 
on  the  subject  by  C.  F.  Scott.  The  fundamental  and  the  third 
harmonic  have  quite  different  characteristics.  One  connection 
of  circuits  is  impervious  to  the  harmonic,  although  freely  ad- 
mitting the  fundamental,  while  another  connection  allows  the 
harmonic  current  to  flow  without  the  fundamental.  The  5000- 
kw  generators  described  in  the  present  article  generate  simi- 
lar e.  m.  f.  in  each  of  the  three  branches  of  the  armature 
winding,  which  are  connected  in  the  ordinary  star  form.  The 
e.  m.  f.  measured  between  the  neutral  point  and  either  of  the 
main  terminals  of  the  generator  contains  both  the  fundamen- 
tal and  the  various  harmonics.  The  c.  m.  f.  measured  between 
the  main  terminals  of  the  generator,  and  therefore  including 
in  series  the  e.  m.  f.  generated  in  two  of  the  branches  of  the 
armature  winding,  contain  the  fundamental  and  certain  har- 
monics, but  others  do  not  appear  for  the  reason  that  they 
oppose  one  another  in  the  two  branches ;  or,  in  other  words, 
the  third  harmonics  (and  those  which  are  a  multiple  of  three) 
tend  simulumeously  towards  the  central  or  neutral  point  in  all 
three  branches.  The  two  three-phase  generators  being  connected 
in  parallel  on  three  bus-bars ;  the  third  harmonic  does  not  appear 
in  the  bus-bar  e.  m.  f.  It  does  occur,  however,  in  the  e.  m.  f. 
measured  between  a  neutral  point  and  either  bus-bar.  If  the  two 
machines  are  operated  under  exactly  similar  conditions,  there  is 
no  occasion  for  current  to  flow  between  the  neutral  points. 
If,  however,  the  two  generators  have  third  harmonics  of  dif- 
ferent value,  then  the  e.  m.  f.'s  between  the  neutral  and  the 
three  main  terminals  of  the  first  generator  do  not  correspond 
with  those  in  the  second  generator.  Each  of  the  three  branches 
of  one  generator  is  in  parallel  with  one  of  the  three  branches 
of  the  second  generator.  These  three  circuits  have  a  common 
connection  in  the  conductor,  connecting  their  neutral  points. 
Consequently,  it  affords  a  path  for  the  currents  which  tend 
simultaneously  to  flow  toward  the  center  in  all  three  circuits. 
If,  therefore,  the  third  harmonics  in  the  two  machines  arc 
not  quite  equal,  the  current  flows  in  each  of  the  three  branches 
of  the  winding  through  the  neutral  conductor  from  one  gen- 
erator to  the  other  and  returns  through  the  three  bus-bars. 
The  conditions  which  give  rise  to  unequal  third  harmonics 
are  due  to  field  distortion  caused  by  the  armature  current.  If 
the  armature  currents  in  the  two  machines  are  similar,  then 
the  e.  m.  f.'s  generated  will  be  similar.  If,  however,  the  arma- 
ture currents  are  not  similar,  for  example,  if  the  load  on  one 
machine  is  large  while  that  on  the  other  is  small,  or  if  the 
currents  delivered  are  of  different  phase,  or  if  there  is  a  local 
current  of  fundamental  frequency  flowing  between  the  ma- 
chines, which  is  therefore  leading  in  one  machine  and  lagging 
in  the  other,  then  the  field  distortion  and  the  c.  m.  f.  pro- 
duced' are  not  the  same  in  the  two  machines.  A  connection 
between  the  neutral  points  allows  these  unequal  c.  m.  f.'s 
to  cause  a  flow  of  current  at  three  times  the  normal  frequency. 
This  current  returning  through  the  bus-bars  affects  the  form 
of  the  bus-bar  current.  This  high-frequency  current,  however, 
does  not  get  beyond  the  bus-bars  to  the  load  if  there  be  no 
connection  between  the  neutral  point  of  the  generators  and  the 
load.  In  the  present  case,  the  5000-kw  generators  run  well  in 
parallel  under  various  conditions  of  load,  excitation  and  en- 
gine conditions  when  the  neutral  points  are  not  connected  to- 
gether, but  encountered  difliculties  when  the  neutral  points  are 
connected  and  the  conditions  in  the  individual  machines  are 
materially  dissimilar.  Fortunately,  however,  it  was  found  that 
the    protection   sought   could   be   secured   by    the   grounding   of 


the  neutral  of  a  single  generator  instead  of  all  of  the  genera- 
tors in  parallel,  as  was  at  first  proposed. — Electric  Jour.,  July. 
Storage  Batteries  in  Alternating-Current  Networks. — Notes 
on  some  recent  British  patents  of  Siemens  Brothers  &  Com- 
pany. One  of  them  relates  (o  the  regulation  of  alternating- 
current  circuits  by  means  of  automatically-operating  buffer  de- 
vices. An  alternating-current  booster  is  interposed  between  the 
main  leads  and  the  rotary  converter  and  buffer  battery  em- 
ployed. The  field  of  the  booster  is  excited  by  a  current  which 
varies  with  the  load  on  the  network,  and  may  also  be  de- 
pendent upon  a  current  derived  from  the  storage  battery.  In 
the  arrangemi  nt  shown  in  the  lefthand  diagram  of  Fig.  3.  the 
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lie.    3. — STORAGE    BATTERIES    IX    ALTERNATING-CURRENT    NETWORKS. 

excitation  of  the  booster,  /,  is  effected  through  the  series 
transformer,  g,  and  the  auxiliary  rotary  converter,  h.  In  a 
modified  arrangement,  the  excitation  is  effected  by  means  of  a 
current  from  the  battery,  e,  the  current  being  regulated  by  a 
variable  resistance  controlled  by  a  solenoid  carrying  a  current 
proportional  to  the  network  load.  A  second  patent  (see  middle 
diagram)  describes  a  means  for  reducing  fluctuations  of  cur- 
rent in  an  alternating-current  network,  f,  by  a  buffer  battery,  e, 
in  parallel  with  the  alternating-current  generator,  a.  for  the 
case  in  which  the  battery  is  also  utilized  to  feed  a  direct-cur- 
rent network,  n.  The  rotary  converter,  d,  is  provided  with  a 
booster,  /",  the  field  excitation  of  which  varies  according  to  the 
currents  traversing  both  networks.  One  part  of  the  field 
winding,  1,  is  fed  from  a  rotary  converter,  h,  which  in  turn  is 
fed  from  a  series  transformer,  g.  The  other  part,  m,  carries 
a  current  proportional  to  the  current  through  the  network,  n. 
A  modified  form  (see  the  righthand  diagram)  has  two  separate 
boosters,  ?,  P,  in  series,  the  respective  windings  of  which  dif- 
fer like  the  respective  parts  in  the  first  modification  — Lond. 
Elec.  Eng.,  June  21. 

Efficiency  of  Alternating-Current  Plant  with  Storage  Battery. 
— L.  ScHROEDER. — With  reference  to  a  recent  description  of  a 
three-phase  plant,  in  connection  with  which  a  storage  battery 
is  used,  the  author  determines  the  different  losses  which  occur 
and  finds  that  for  full  load  the  efficiency  of  the  total  plant,  in- 
cluding the  storage  battery,  is  89  per  cent — Elek.  Zeit..  June 
20. 

Draught  Regulator  for  Boiler  Plants. — A  note  on  an  elec- 
tric device  for  automatically  regulating  the  air  inlet  to  boiler 
furnaces.    As  shown  in  Fig.  4,  it  consists  of  a  perforated  pipe. 


FIG.    4. — DIAGRAM    OF    DRAUGHT-REGULATING   APPARATUS. 

2,  fixed  in  the  flue,  i,  behind  the  grate,  and  connected  Jo  the 
chimney  through  the  tube.  4.  and  the  small  fan,  6,  so  that  a 
portion  of  the  flue  gas  passes  along  the  tube  4.  This  tube  is 
4  cm  or  5  cm  in  dianu'ter  and  i  m  long,  and  is  closed  at  both 
ends  by  transparent  mica  plates.  .\n  incandescent  lamp,  7, 
is  arranged  at  one  end  of  the  tube,  and  serves  to  throw  more 
or  less  light  on  to  the  selenium  cell.  8,  according  to  the  smoki- 
ness  of  the  flue  discharge.     The  selenium  cell   forms   part   of 
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the  battery  circuit,  9,  whicli  also  includes  the  relay  solenoid 
winding,  10.  The  solenoid  core,  11,  is  drawn  up  more  or  less, 
and  varies  the  resistance  in  the  circuit  of  the  main  battery,  14, 
and  so  controls  the  position  of  the  air  damper,  18,  by  means 
of  the  solenoid,  16.  If  desired,  the  selenium  cell  may  he  re- 
placed by  a  bolometer  arrangement. — Lond.  Elcc.  Engineer, 
June  28. 

Wire,  Wiring  and  Conduits. 
Electric  Cables  for  Collieries. — G.  G.  L.  Preece. — A  paper, 
read  before  the  Manchester  Geological  and  Mining  Seciety, 
on  two  improvements  for  electric  cables  for  coal  mines.  In 
the  first  place  he  describes  a  method  of  filling  up  the  inter- 
stices between  the  wires  of  a  stranded  copper  conductor  with 
a  special  solid  compound  which  will  not  run.  or  become  dis- 
placed by  the  heating  of  the  conductor  through  overload.  The 
method  is  to  cover  the  center  wire,  and  each  succeeding  layer 
of  the  stranded  conductor,  with  a  thin  tube  of  plastic  bitumin- 
ous compound.  This  compound  gets  thoroughly  worked  up 
into  the  interstices  of  the  strand.  The  principal  advantage  is 
that  all  passages  for  moisture  are  said  to  be  stopped.  The 
second  improvement  described  by  the  author  is  a  new  con- 
struction of  a  three-core  bitumen  cable  for  three-phase  cur- 
rents, as  shown  in  Fig.  5.     The  conductors  of  this  cable  are 


FIG.    5. — SECTIONS    OF    BITUMEN    CABLE. 

each  separately  insulated  with  bitumen  compound,  then  laid 
up  together  round  a  shaped  core  of  bitumen,  which  fills  up 
the  central  space,  and  is  sheathed  over  all  with  a  solid  tube  of 
bitumen,  which  is  so  forced  on  as  to  be  ribbed  internally  and 
exactly  fit  the  interstices  between  the  three  cores.  The  cable 
can  then  be  taped  and  protected  by  armor,  etc.,  as  is  neces- 
sary. This  special  construction  obviates  the  introduction  of 
fibrous  material  as  padding. — Lond.  Elcc.  Eng.,  June  21. 

Fuse  Wires. — F.  Emde. — A  highly  mathematical  paper  dis- 
cussing the  phenomena  during  operation  of  a  fuse  wire. — Elek. 
und  Masch..  June  16  and  2.3. 

Electrophysics  and  Magnetism. 

Experiments  with  Vacuum-Gold-Leaf  Electroscopes. — J.  T. 
BoTTOMi.Ev  AND  F.  A.  KiNG. — A  description  of  some  striking 
mechanical  effects  which  the  authors  observed  in  the  gold 
leaves  of  vacuum  electroscopes  and  which,  at  first  sight,  might 
be  taken  to  simulate  electrification  of  bodies  by  light  and  radi- 
ating heat  falling  on  the  gold  leaves.  The  present  account  of 
the  experiments  is  only  a  preliminary  one. — Phil.  Mag.,  June. 

Electrons  and  Ether. — A  highly  theoretical  paper  by  C.  B. 
Burton  giving  notes  on  ether  and  electrons ;  a  note  by  A.  H. 
Buchercr  on  the  action  of  uniform  electric  and  magnetic  fields 
on  moving  electrons;  and  a  note  by  Oliver  Lodge  on  the  ether 
and  on  the  hypothetical  magnetic  flow. — Phil.  Mag.,  June. 
Electrochemistry  and  Batteries. 

Corrosion  of  Iron  as  an  Elcclrochcmical  Phenomenon. — A. 
S.  CusHMAN. — An  abstract  of  a  paper  read  before  the  Ameri- 
can Society  for  Testing  Materials.  In  the  rusting  of  iron, 
oxygen  is  not  the  primary  cause;  its  role  is  only  secondary. 
When  iron  rusts  there  is  first  dissolving  of  iron  in  moisture, 
if  the  latter  in  contact  with  the  iron  contains  hydrogen  ions. 
The  iron  thereby  passes  into  the  state  of  ferrous  ions  and  is 
later  on  oxidized  by  the  oxygen  in  the  air  to  ferric,  with  the 
resulting  precipitation  of  the  insoluble  red  hydroxide  known  as 
rust.  Rusting  may  be  prevented  if  the  occurrence  of  hydro- 
gen ions  in  solution  in  contact  with  the  iron  is  prevented. 
This  is  stated  to  be  possible  by  treating  the  iron  in  a  potassium 
bichromate  solution,  which  brings  it  into  the  condition  of  an 
oxygen  electrode.  The  sartie  issue  contains  a  paper  by  W.  H. 
Walker  on  the  effect  of  stress  upon  corrosion  of  iron.     Both 


papers  are  discussed  in  a  long  editorial. — Elcctrochem.  and 
Met.   hid.,  July. 

Electric  Steel. — A  profusely  illustrated  description  of  a  steel 
plant  using  the  Heroult  process  for  making  steel  of  crucible 
steel  quality.  The  metallurgical  features  of  the  Heroult  pro- 
cess are  also  dealt  with.  The  process  consists  first  in  the  mak- 
ing of  steel  in  the  open-hearth  furnace  whereby  the  phosphorus 
is  reduced  to  any  desired  extent;  the  overoxidized  and  de- 
carbonized metal  is  then  introduced  in  molten  state  into  the 
electric  furnace  where  the  sulphur  is  eliminated  and  the  metal 
is  deoxidized  and  recarburized. — Electrochem.  and  Met.  Ind., 
July. 

Storage  Batteries. — V.  Karapetoff. — A  second  article  in 
which  the  operation  and  control  of  storage  batteries  are  dis- 
cussed. The  author  deals  with  the  selection  of  the  system  of 
control ;  charging  two  halves  of  a  battery  in  parallel ;  charg- 
ing batteries  in  sections;  the  use  of  end-cell  switches,  and  end- 
cell  switch  control  of  storage  batteries. — Elec.  Jour.,  July. 

Ozone. — A.  W.  Ewell. — An  illustrated  account  of  a  test  of 
an  ozonizer  the  construction  of  which  is  shown  in  diagrams. 
The  efficiency  curves  of  the  production  of  ozone  are  given. — 
Electrochem.  and  Met.  Ind.,  July. 

Carbon  Tetrachloride. — J.  R.  Crocker, — An  illustrated  arti- 
cle on  the  manufacture  of  carbon  tetrachloride  from  electro- 
lytic chlorine  and  on  the  uses  of  the  tetrachloride. — Electro- 
chem. and  Mi-I.  Ind..  July. 

Units,    Measurements   and    Instruments. 

Measurement  of  Mutual  Inductance, — A.  Campbell. — An  ab- 
stract of  a  (British)  Physical  Society  paper.  Carey  Foster's 
method  of  comparing  a  mutual  inductance  with  a  capacity  is 
one  of  the  most  convenient  methods,  and  the  formula  is  very 
simple,  being  M  z^  K  R  r,  where  K  is  the  capacity  and  R  and  r 
are  resistances.  The  great  advantage  gained  by  the  use  of  a 
vibration  galvanometer  in  methods  for  measuring  inductance  led 
the  author  to  apply  it  to  the  Carey  Foster  and  the  Hughes- 
Rayleigh  methods.  He  found,  however,  that  with  alternating 
currents  it  was  necessary  to  modify  the  Carey  Foster  method 
by  adding  a  series  resistance  in  the  condenser  branch ;  this  left 
the  formula  M  =  KRr  unaltered  and  gave  an  additional  for- 
mula involving  the  ratio  of  a  mutual  and  a  self-iinductance. 
The  modified  method  is  extremely  convenient,  the  two  adjust- 
ments required  for  a  balance  being  independent  and  the  result 
not  involving  a  knowledge  of  the  frequency ;  the  use  of  the 
vibration  galvanometer  is  a  great  improvement,  making  the 
method  independent  of  the  wave-form  of  the  current  used.  If 
the  detecting  instrument  used  in  a  zero  method  (with  alternat- 
ing current)  is  adjusted  so  that  its  natural  period  is  in  tune 
with  that  of  the  applied  voltage,  it  will  be  set  into  strong 
resonance  and  will  be  enormously  increased  in  sensitivity  for 
this  particular  frequency,  practically  ignoring  in  comparison 
all  the  other  components  of  the  wave-form.  The  author  ex- 
hibited a  vibration  galvanometer  having  a  moving-coil  controlled 
by  an  adjustable  bifilar  suspension.  By  adjusting  the  tension  of 
this  the  tuning  is  very  easily  effected.  For  measuring  the  fre- 
quency to  which  a  tuned  instrument  is  responding,  it  is  con- 
venient to  use  the  Hughcs-Rayleigh  method,  in  which  a  known 
self-inductance  is  compared  wiith  an  unknown  mutual  in- 
ductance, the  balance  being  dependent  on  the  frequency.  The 
author  showed  such  an  arrangement  in  which  the  slide-wire  was 
graduated  directly  in  frequency.  With  accurately  known  fre- 
quency, on  the  other  hand,  the  method  gives  absolute  values 
of  L  and  M. — Lond.  Elec.  Rev.,  June  21. 

Testii:g. — V.  W.  Shear. — Some  notes  of  a  general  character 
on  testing.  The  author  reconnnends  strongly  to  make  dia- 
grams of  all  circuits  on  switchboards,  tables,  relays,  etc., 
which  arc  not  in  plain  sight.  A  good  tester  never  anticipates 
results,  though  it  is  his  chief  temptation. — Elcc.  Jour.,  July. 

Telegraphy,   Telephony   and    Signals. 

Tuning  in  Wireless  Telegraphy. — I.  Hettinger. — In  an  arti- 
cle entitled  "Wireless  Telegraphy :  A  Solution  of  the  Problem 
of  Selectivity,"   the   author   describes   a    method   based   on   the 
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following  principle.  The  ratios  of  any  two  or  more  values  of 
the  resonance  curve  corresponding  to  diflferent  free  frequen- 
cies of  the  receiving  oscillatory  circuits  do  not  substantially 
change  whatever  the  absolute  value  of  the  energy  received 
might  be.  The  author  concludes  that  he  has  therefore  a 
method  of  selectivity  which  is  substantially  independent  of  the 
ix)wer  and  distance  of  transmission.  Several  methods  of  apply- 
ing this  principle  are  described. — Lond.  Etec.  Eng.,  June  21. 

Speakhig  Condenser. — P.  Seve. — A  paper  on  the  speaking 
condenser  of  Argyropoulos  and  Deprez.  The  author  explains 
wliy  the  production  of  speech  by  means  of  an  "electrostatic" 
telephone  can  only  be  counted  upon  when  a  strong  auxiliary 
e.  m.  f.  is  applied  to  the  condenser.  When  the  primary  e.  m.  f. 
obeys  the  equation  c  =  a  sin  b  t  the  attraction  between  the  con- 
denser plates  is  proportional  to  sin''  b  t,  and  is,  therefore,  al- 
ways positive,  though  intermittent.  This  means  that  musical 
notes  will  be  rendered  an  octave  higher  than  they  are  given. 
The  circumstance  makes  no  essential  difference  to  a  musical 
piece,  but  has  the  effect  of  seriously  distorting  spoken  words, 
as  one  can  verify  by  running  a  phonograph  at  twice  the  speed 
of  the  original  record.  The  device  of  Argyropoulos  makes  the 
attraction  practrically  proportional  to  sin  b  t,  and  therefore  re- 
produces all  tones  in  unison.  The  author  quotes  an  experiment 
made  with  an  electrostatic  telephone  with  and  without  an 
auxiliary  c.  m.  f.  Without  it  the  notes  34  and  1000  were  given, 
whereas  with  an  auxiliary  270  volts  the  original  pitches  42  and 
500  were  correctly  rendered.  The  principle  is  really  the  same 
as  that  adopted  in  the  heterostatic  voltmeter  and  the  telephone 
with  polarized  cone. — Complcs  Rendus.  June  3;  Lond.  EAcc. 
Eng'ing.  June  20. 

Railway  Signals. — W.  E.  Foster. — In  a  continuation  of  the 
illustrated  serial  on  railway  signals,  the  principles  of  automa- 
tic block  signaling  are   discussed. — Elec.  Jour.,  July. 


Induction  Type    Ammeters,  Voltmeters    and 
Wattmeters. 


1'>Y  Paul  MacGahan  and  H.  W.  Young. 

To  the  consulting  engineer,  central  station  manager  and  in 
fact  practically  everyone  connected  with  electrical  development, 
the  subject  of  alternating  current  measurements  is  one  of  much 
importance.  The  anuueters,  voltmeters  and  wattmeters  de- 
scribed  below   all   operate   upon   the   "Induction    Principle,"   de- 


Fic.    I.— arkanckmknt   of   parts,     early   form   of   induction 

AMMETER. 

pending  for  their  action  upon  the  generation  of  a  torque  or 
turning  moment  in  a  pivoted  metallic  shell  located  within  the 
influence  of  a  rotating  magnetic  field  energized  by  the  current 
to  be  measured. 

INDUCTION   TYPE    AMMETERS. 

In  order  to  clearly  understand  the  principle  upon  which  the 
modern  induction  ammeter  operates  it  is  necessary  to  take  up 
the  simplest  form  of  moving  disk  meters  of  which  the  present 
drum   type  are  a   development.     Such  a  device  consists  of  an 


electromagnet  wound  on  a  laminated  iron  core  of  C  section 
(Fig.  i;  in  the  air  gap  of  which  rotates  a  disk-shaped  armature 
suitably  pivoted  and  controlled  by  a  spring  in  the  usual  manner. 

In  order  to  produce  rotation,  one-half  of  one  iron  pole  is 
surrounded  by  a  short-circuited  conducting  loop  which  acts  to 
displace  the  flux  enclosed  within  itself  relative  to  the  flux  of 
the  non-enclosed  section  of  the  iron  pole  face.  This  displaced 
enclosed  flux  reacts  upon  the  eddy  currents  induced  in  the  disk 
by  the  other  flux  and  produces  a  tendency  to  rotation  which  is 
counterbalanced  by  the  restraining  action  of  the  control  spring. 

The  effect  on  the  disk  and  consequently  the  deflection  will  be 
proportional  to  the  strength  of  the  magnetic  field  (or  approxi- 
mately to  the  magnetizing  current  of  the  coil)  multiplied  by 
the  current  induced  in  the  disk,  which  latter  is  proportional  to 
the  induced  voltage  produced  by  the  strength  of  the  magnetic 
field  and  the  rate  at  which  it  varies ;  hence,  the  pull  on  the  disk 
will  be  proportional  to  the  square  of  the  current  and  to  the 
frequency  of  the  circuit.  As  the  resistance  of  the  disk  varies 
directly  with  the  absolute  temperature,  the  pull  or  rotative 
action  on  the  disk  will  vary  inversely  as  the  absolute  tem- 
perature. 

To  overcome  the  influence  of  change  in  frequency  of  tempera- 
ture a  compensating  device  has  been  employed  consisting  of  coils 
of  copper  wire  wound  non-inductively  and  connected  in  parallel 
with  the  actuating  magnetizing  coils.  As  the  frequency  in- 
creased the  compensating  coils  took  more  of  the  current,  and 
as  the  temperature  increased  they  took  less,  thus  compensating 
in  quite  a  satisfactory  manner  for  the  errors  introduced 
by  variations  in  temperature  and  frequency.  This,  how- 
ever, was  at  the  expense  of  efficiency  and  torque  and  the 
windings  were  more  or  less  complicated,  so  that  efforts  were 
made  to  develop  a  design  which  would  be  inherently  independent 
of  such  variations.  The  result  of  these  efforts  is  the  develop- 
ment of  the  "Drum  Type"  ammeters,  voltmeters  and  watt- 
meters herein  described. 

Fig.  2  illustrates  diagrammatically  the  ammeter  construction. 
the  various  elements  of  which  are  as  follows:  .-I.  laminated  iron 
structure;    B.    Inminated    iron    core:    C     rinnulir    air    gap:    PC. 


i-lc;.      >. — ARRANGEMENT    OF     TARTS.  DKl  M 

AMMETER. 


TVI-K     INDUCTION 


primary  coils  connected  in  series  or  parallel :  SC.  secondarj' 
coils  connected  in  series  or  parallel;  AC,  auxiliary  coils  con- 
nected in  series  with  SC. 

The  winding  SC  is  placed  next  to  the  iron  laminated  core  A. 
and  the  winding  PC  placed  over  SC.  The  primary  windmgs 
PC  actually  consist  of  four  coils  (Fig.  jt.  two  coils  being 
placed  on  each  leg  of  the  iron  laminations.  One  coil  on  each 
leg  is  connected  in  scries  with  a  coil  on  the  opposite  leg.  thus 
giving  two  series  windings  in  the  meter,  e.ich  winding  having 
half  its  turns  on  each  set  of  iron  laminations,   resulting  in  a 
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balanced  magnetic  circuit.      The  meters  are  provided  with  two 

heavy  binding  posts  and  four  smaller  posts.    When  it  is  desired 

To  Circuit 


FIG.  3.- 


ARRAXGEMEXT  OF  PRIMARY  CIRCUIT. 
TION    AMMETER. 


DRUM      TYPE  IXDUC- 


to  use  the  lower  ampere  capacity  the  windings  are  connected 
in  series  by  bridging  the  two  central  binding  posts,  and  when 
it  is  desired  to  use  the  higher  ampere  capacity  the  winding? 
are  connected  in  parallel  by  bridging  together  binding  posts  \A 
and  2  and  4,^  and  4.  The  circuit  leads  are  connected  to  the 
large  binding  posts. 

The  moving  element  consists  of  a  light  aluminum  cylindrical 
shell  mounted  on  a  shaft  provided  with  highly  polished  steel  piv- 
ots, and  is  located  in  the  annular  gap  C.  The  shaft,  which  is 
supported  in  jeweled  bearings,  also  carries  an  indicating  point- 
er and  a  control  spring,  the  outer  convolution  of  which  is  fast- 
ened to  a  stationary  support. 

The  meter  action  can  best  be  understood  by  considering  the 
windings  PC  and  SC  as  the  primary  and  secondarj'  windings 
respectively  of  a  series  transformer,  the  secondary  of  which  is 
short-circuited  on  itself  and  the  primary  connected  in  series 
with  a  suitable  load.  To  obtain  an  induction  ammeter  system 
of  this  kind  inherently  correct,  it  is  obviously  necessar>'  to  make 
the  induction  vary  inversely  as  the  frequency  and  directly  as 
the  temperature.  Such  a  system  can  be  secured  in  a  simple, 
automatic  manner  without  any  corrective  devices  in  the  series 
transformer  with  a  non-inductive  copper  resistance  secondary. 

Assuming  the  current  in  the  primary  to  be  constant,  the 
secondary  current  will  be  approximately  constant.  Thus  as  the 
frcquencj'  increases,  the  induction  will  decrease  in  direct  pro- 
portion. .\lso  as  the  temperature  and  consequently  the  resis- 
tance of  the  secondary  coil  increases,  the  induced  voltage  and 
consequently  the  induction  increases  proportionately.  If.  there- 
fore, the  magnetism  of  the  series  transformer  is  made  to  drive 
the  rotor  of  an  induction  meter,  the  meter  will,  within  wide 
hmits,  be  theoretically  independent  of  frequency  and  tem- 
perature. 

In  ^he  simple  vector  diagram  of  a  series  transformer  (Fig. 
4)  let  OS  represent  the  secondary  ampere-turns  when  the 
resistance  of  the  secondary  is  entirely  ohmic.  Then  neglecting 
losses,   OP    Cthe   primar>-   amp'^re   turns)    will    equal    OS  and 
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will  be  approximately  180  deg.  out  of  phase,  the  angle  SOP 
depending  upon  OM  which  represents  the  magnetizing  current 
required.  The  resultant  magnetic  fhtx  produced  will  be  in 
phase  with  OM. 

The  current  OS.  instead  of  passing  through  a  non-inductive 
secondary  winding  can  be  made  in  turn  to  magnetize  a  portion 
of  (he  magnetic  circuit,  in  which  ca5c  the  magnetism  if  produces 
Will  be  in  phase  with  this  secondary  current,  or  in  the  direction 
OS.     The    more    nearly    perfect    the    device,    considered    as    a 


series  transformer,  the  more  nearly  will  the  two  fluxes  of  OM 
and  OS  be  at  right  angles.  In  order  to  have  a  perfect  rotary 
field,  it  is  only  necessary  to  properly  place  the  coils  OP  and  OS 
with  reference  to  each  other. 

The  series  transformer  principle  can  be  made  to  serve  the 
double  purpose  of  producing  a  rotating  field  without  using  a 
"phase  splitter"  and  of  producing  a  field  which,  in  conjunction 
with  a  proper  rotor,  will  produce  a  torque  independent  of 
the  frequency  and  of  the  temperature,  within  wide  variations. 
It  is  also  found  that  by  keeping  the  induction  and  losses  very 
low,  variations  in  wave  form  produce  no  appreciable  effect 
whatever  upon  the  torque.  These  principles,  when  properly 
applied  to  a  meter,  produce  a  device  which  is  practically  ideal. 

The  construction  employed  gives  an  electromagnet  having  a 
rotating  field  within  which  is  pivoted  a  rotable  closed  secondary, 
the  two  producing  a  torque  or  turning  movement  which  is 
opposed  by  the  restraining  spring,  and  the  point  of  equilibrium 
will  be  indicated  by  the  pointer  which  affords,  in  conjunction 
with  a  suitably  graduated  scale,  an  accurate  means  of  measur- 
ing the  current  value  producing  the  deflection. 

VOLTMETERS. 

Voltmeters  employ  the  same  construction  as  ammeters  with 
the  exception  of  the  primary  winding,  PC,  which  has  a  large 
number  of  turns  of  fine  wire  in  series  with  an  internal  resis- 
tance of  zero  temperature  coefficient.  In  order  that  the  volt- 
meter may  be  used  upon  either  25  or  60  cycle  circuits  it  is 
provided  with  taps  in  the  series  resistance  brought  out  to  two 
plug  connections.  By  using  the  proper  tap  the  meter  will  read 
correctly  on  either  frequency. 

W.\TT.METERS. 

Fig.  5  illustrates  diagrammatically  the  single-phase  wattmeter 
construction  which,  as  will  be  noted,  has  the  same  general  ap- 
pearance as  the  ammeter.  The  arrangement  and  distribution 
O  O 


FIc;.   5. — ARKAXGEMENT  OF  PARTS.         DRUM      TYPE  INDUCTION    WATT- 
METER. 

of  the  windings,  however,  are  entirely  different,  as  the  trans- 
former principle  is  not  employed,  the  rotating  field  being  ob- 
tained as  in  an  induction  motor. 

The  various  elements  shown  are  as  follows:  A.  laminated 
iron  structure:  fi.  laminated  iron  core:  C,  annular  air  gap; 
I'C,  voltage  coils  connected  in  scries  or  parallel ;  CC,  current 
coils  connected  in  scries  fir  parallel ;  l.C ,  lag  coil  connected  in 
series;  A',  non-inductive  resistance  for  LC\  EC.  balance  coils. 

The  current  windings,  CC.  are  wound  and  connected  to 
binding  posts  in  a  manner  identical  to  that  shown  in  Fig.  .7 
for  ammeter  primary  windings,  PC.  The  voltage  windings  V'C 
consist  of  two  fine  wire  coils,  one  on  each  leg  of  the  laminated 
iron   structure   and   arranged   for   series-parallel   connection   by 
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bringing  the  terminals  to  suitable  stationary  studs  and  flexible 
connections.  The  meter  can,  by  means  of  these  connections, 
be  quickly  adapted  for  cither  100-200  volts   or  200-400  volts. 

The  moving  clement  is  identical  in  construction  to  that  em- 
ployed in  the  ammeter,  differing  only  in  the  metal  used,  which  is 
a  special  alloy  having  low  temperature  coefficient  rather  than 
aluminum,  for  the  reason  that  not  having  the  automatic  tem- 
perature correction  effect  offered  by  the  series  transformer 
construction  employed  in  the  ammeter,  a  metal  is  necessary 
whose  resistance  is  practically  unaffected  by  temperature  varia-, 
tions.  The  actual  temperature  coefficient  is  .07  per  cent  per 
degree  Centigrade.  In  general  appearance  the  single-phase 
wattmeter  is  similar  to  the  ammeter  and  voltmeter. 

From  the  illustration  (Fig.  5)  it  will  be  seen  that  the  principle 
involved  is  that  of  a  miniature  induction  motor  having  for  a 
rotor  the  pivoted  drum  and  a  bipolar  field  built  up  of  thin  lam- 
inated iron,  the  polar  projections  of  which  partially  surround 
a  mass  of  circular  laminations,  thus  giving  the  annular  gap,  C, 
in  which  the  rotor  is  pivoted. 

The  voltage  windings,  VC,  consist  of  a  large  number  of  turns 
on  the  iron  core.  A,  having  high  self-induction  owing  to  which 
fact  the  current  in  this  winding  lags  approximately  90  deg. 
behind  the  impressed  e.  m.  f.  of  the  source  of  supply  or  line 
voltage.  The  series  or  current  windings,  CC-CC,  consist  of 
a  few  turns  of  comparatively  heavy  wire  wound  on  the  pole 
pieces  of  the  iron  laminated  structure  A.  This  winding  is  of 
very  low  self-induction  and  is  connected  in  series  in  the  circuit 
the  current  in  which  is  to  be  measured. 

Neglecting  for  the  moment  iron  loss  and  resistance  loss  in 
the  shunt  or  voltage  coil,  VC,  and  therefore  assuming  the 
magnetism  of  this  circuit  to  lag  exactly  90  deg.  behind  the 
impressed  e.  m.  f.  or  line  voltage,  it  will  be  seen  that  with  a 
non-inductive  load  consisting  of  incandescent  lamps,  the  current 
in  the  series  coil,  CC,  is  in  phase  with  the  line  voltage  and  the 
current  in  the  shunt  circuit  VC  is  behind  the  voltage.  There- 
fore, as  the  currents  in  the  circuits  VC  and  CC  differ  90  deg. 
in  phase,  there  are  produced  magnetic  fields  at  right  angles  to 
each  other  and  these  fields  passing  through  the  pivoted  rotor 
produce  a  rotary  field  which  gives  the  rotor  the  required  torque 
or  turning  moment.  The  movement  of  this  pivoted  rotor 
is  opposed  by  the  restraining  force  of  a  control  spring, 
so  that  the  point  of  equilibrium  between  the  turning  torque 
of  the  rotor  and  restraining  action  of  the  control  spring  will 
be  indicated  by  the  pointer  and  in  conjunction  with  a  properly 
calibrated  scale  gives  a  direct  indication  of  the  power  in  the 
circuit. 

If,  however,  a  meter  involving  only  the  windings  VC  and  CC 
referred  to  above  is  employed,  it  will  register  correctly  on  non- 
inductive  load  only,  reading  incorrectly  as  the  load  becomes  in- 
ductive and  the  power  factor  becomes  less  than  unity.  The  rea- 
son for  this  (lilTercncc  in  reading  on  non-inductive  and  induolive 
loads   i>  that  the  phase  angle  between  the  circuit   in  coils    ;'( 


FIG.    6. — VECTOR    DIAGRAM. 

and  C  t'  is  not  exactly  90  deg.,  owing  to  the  iron  and  copper 
losses  in  the  shunt  or  voltage  coils  VC,  and  therefore  the  angle 
between  the  shunt  and  series  magnetism  acting  on  the  rotor  is 
somewhat  less  than  90  deg.  A  meter,  therefore,  will  not  read 
correctly  on  low-power  factors  unless  this  discrepancy  in  phase 
angle  is  compensated  for  in  some  manner.  The  necessary  compen- 
sation is  accomplished  by  the  auxiliary  lagging  windings,  LC.  con- 
nected in  series  and  short  circtiitod  on  themselves  through  a  short 
piece  of  German  silver  wire,  .Y,  forming  a  non-inductive  circuit 
This  auxiliary  lagging  winding  is  so  located  that  its  field  reacts 
on  the  field  of  the  shunt  or  voltage  coil  VC,  and  by  properly 
adjusting  the  resistance,  X,  the  resultant  magnetic  field  is  exact- 


ly 90  deg.  behind  the  impressed  e.  m.  f.  This  method  of  secur- 
ing the  resultant  field  can  be  better  understood  by  referring 
to  Fig,  6,  in  which  OA  represents  the  voltage  of  shunt  coil  VC ; 
OY,  the  current  passing  through  VC.  and  YOA,  the  angle  less 
than  90  deg.  due  to  iron  and  copper  losses  in  VC-VC. 

OS  represents  the  induced  voltage  of  lagging  winding  LC 
approximately  opposite  in  phase  relation  to  that  of  OA,  but 
very  small  in  value — the  current  passing  through  resistance  X 
being  in  phase  and  equal  approximately  to  OC.  This  current,  OC, 
and  the  main  current,  OY,  have  a  combined  magnetizing  effect 
on  the  iron  core,  which  effect  is  found  by  forming  the  parallel- 
ogram OCXY,  when  OX  is  the  resultant  effect  now  practically 
at  right  angles  to  the  impressed  e.  m.  f.  of  the  circuit.  By 
varying  the  amount  of  resistance  A',  the  magnetism  can  thus  be 
shifted  back  to  the  proper  angle,  so  ^s  to  make  the  meter  read 
correctly  at  all  conditions  of  power  factor  for  a  given  fre- 
quency. 

The  polyphase  meter  consists  of  two  separate  single-phase 
elements  mounted  in  a  single  case  and  having  a  common  shaft 
carrying  the  two  rotors,  which  thus  revolve  in  separate  fields. 
This  construction  insures  a  meter  which  is  correct  on  either 
two-phase  or  three-phase  circuits  under  any  condition  of  un- 
balancing, power  factor,  etc.    One  of  these  is  shown  in  Fig.  7. 

The  meter  indications  are  practically  free  from  disturbing 
effects  of  stray  or  external  magnetic  fields  generated  by  heavy 
currents  or  magnetic  material  in  proximity  to  the  meters,  this 
freedom  being  secured  by  the  electromagnetic  construction 
which  gives  an  intense  concentrated  field  much  stronger 
than  any  field  to  which  the  meters  will  ordinarily  be 
subjected.  The  dead-beat  qualities  of  the  meter  indications 
are  due  to  the  damping  action  resulting  from  movement  of  the 
metallic  drum  across  the  electromagnetic  field  produced  by 
currents  passing  through  the  various  windings,  this  movement 
giving  rise  to  "Foucault"  or  eddy  currents,  the  magnetic  field 
of  which,  acting  in  opposition  to  the  generating  field,  tends  to 
damp  and  prevent  oscillation  of  the  closed  conductor.  Slight  mo- 
tion of  the  pointers  sometimes  observed  during  readings  is  due  to 
actual  variations  in  the  power,  which  the  pointer  exactly  follows. 

The  torque  or  turning  moment   is  very  high    for  indicating 
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meters,  thus  permitting  the  use  of  heavy  controlling  springs 
which,  in  conjunction  with  the  light  weight  and  highly  polished 
bearing  surfaces,  insures  a  construction  which  will  quickly,  ac- 
curately and  positively  respond  to  the  slightest  changes  in  load, 
current  or  pressure.  Tho  full  scale  torque  of  the  various  meters 
is  approximately  20  millimeter  grranimes. 

The  scale  of  ammeters  and  voltmeters  gives  deflection?  pro- 
portional in  degree  to  the  square  of  the  current  or  voltage  and 
gives  very  open  readings  except  at  the  lower  end.  The  wattmeter 
scales  arc  uniform  from  zero  to  full  scale  reading  and  are 
very  satisfactory  as  to  length  and  legibility.  The  length  of  the 
scales  forms  one  of  the  most  noticeable  features  of  the  meters, 
materially  adding  to  their  value  in  service. 

When  it  is  desired  to  measure  currents  in  excess  of  the  meter 
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capacity,  the  portable  series  "Plug  Type"  transformers  (Fig.  8) 
are  found  useful.  For  instance,  assuming  it  is  desired  to  accu- 
rately measure  currents  varying  from  i  to  100  amperes,  an 
ammeter  having  series  parallel  windings  of  5  and  to  amperes 
would  be  used  in  conjunction  with  a  "Plug  Type"  series  trans- 
former having  a  5-anipere  secondary  and  primary  of  25,  50  and 
100  amperes.  With  this  construction  the  useful  range  of  the 
ammeter  would  be  as   follows :    l   to  5   amperes   reading  in   .05 


reading  in  2  watt  divisions ;  o-iooo  watts  reading  in  4  watt 
divisions ;  0-2500  watts  reading  in  10  watt  divisions ;  0-5000 
watts  reading  in  20  watt  divisions;  0-10,000  watts  reading  in 
40  watt  divisions.  The  meter  also  being  provided  with  200  volt 
potential  winding  could  be  used  to  measure  loads  double  the 
capacities  given  above. 

With  the  ordinary  single-scale  meters  it  would  (in  order  to 
secure  sufficient  scale  deflection  at  each  load)  be  necessary  to 
employ  at  least  one  each  of  the  following  capacities :  5,  10,  25, 
100  amperes.  In  this  way  a  sufficiently  large  deflection  could  be 
obtained  on  each  meter  to  enable  them  to  be  used  at  their 
most  accurate  capacity.  The  combination  suggested,  however, 
accomplishes  with  one  meter  and  one  transformer  the  same  re- 
sults as  would  be  secured  by  the  use  of  four  ordinary  meters. 
The  same  combinations  are  also  applicable  to  polyphase  meas- 
urements by  employing  two  series  transformers  with  a  5-10 
ampere  polyphase  meter. 

The  advantages  of  the  "induction  type"  meters  are  briefly 
as  follows:  .\bsence  of  moving  wire  or  iron,  light  and  simple 
moving  elements,  long  open  scales,  freedom  from  stray  field 
effect,  inherently  dead-beat. 


FIG.    8. — PLUG    TYPE    SERIES     TRANSFORMER. 

ampere  divisions;  2  to  10  amperes  reading  in  .x  ampere  divis- 
ions :  5  to  25  amperes  reading  in  .25  ampere  divisions ;  10  to  50 
amperes  reading  in  .5  ampere  divisions;  20  to  100  amperes 
reading  in  i.  ampere  divisions. 

The   transformer   can   also   be  profitably  employed   with  the 
wattmeters.  a=   fir  instancf^.   assuming  it  is  desired  to  measure 


Development  of  Track  Brakes. 

.\n  improved  form  of  track  brake  has  been  supplied  to  the 
Sheffield  Corporation  by  the  British  Thomson-Houston  Com- 
pany which  is  a  combined  magnetic  and  mechanical  track  brake, 
so  designed  that  it  can  be  applied  by  the  driver  either  as  an 
ordinary  mechanical  slipper  brake,  or  as  an  electro-magnetic 
track  brake,  or  as  both  combined.  The  general  features  of  the 
brake  will  be  apparent  from  the  accompanying  drawing.  The 
track  slipper  consists  of  the  usual  form  of  "B.  T.  H."  track 
brake  magnet,  one  attached  to  each  side  of  the  truck,  with  an 
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DIAGRAMMATIC   VIEW   OF   TRACK    DRAKE. 

5inglc-pha«e  loads  varying  from  50  to  10,000  watts  at  100  volts 
a  wattmeter  having  scries  parallel  winding  of  5  and  10  amperes 
would  be  used  in  conjunction  with  the  series  transformer 
recommended  for  use  with  the  ammeter  and  the  following  full 
scale  capacities  could  be  secured  in  the  wattmeter ;  0-500  watts 


c.Nlremely  simple  system  of  levers  by  which  the  slipper  is 
pressed  against  the  rail  when  the  driver  operates  the  hand-brake 
wheel  on  the  platform.  There  is  an  adjustment  device  in  the 
leverage  system,  readily  accessible  from  the  side  of  the  truck, 
by  means  of  which  the  height  of  the  magnet  above  the  rail  may 
be  adjusted  if  found  necessary.  Experience  has  shown  at 
Sheffield,  however,  that  practically  no  adjustment  whatever  is 
required,  because  the  radial  wea'  of  the  tires  and  of  the 
wearing  shoes  of  the  magnet  is  about  equal.  This  feature  also 
allows  the  track  brake  wearing  shoes  to  be  renewed  when  the 
car  is  re-wheeled,  instead  of  each  day. 

The  power  of  the  magnetic  track  brake  and  its  ability  to 
control  a  car  is  well  known.  Of  the  power  of  the  brake  when 
applied  mechanically,  the  following  test,  carried  out  at  Sheffield, 
gives  ample  testimony.  The  car  was  driven  at  full  speed  on  a 
level  track  with  the  motors  in  full  parallel.  The  track  brake 
was  then  applied  mechanically  by  hand  without  shutting  off 
power.  This  rapidly  brought  the  car  to  rest,  the  wheels  spin- 
ning on  the  tr.ick  through  being  driven  by  the  motors.     The 
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ability  of  the  brake  to  stop  the  car  when  the  full  power  of  the 
motors  is  acting  to  keep  the  car  in  motion,  is  ample  proof  of 
its  great  power  and  efficacy.  When  it  is  also  remembered 
that  the  action  of  the  brake  is  in  no  way  dependent  upon  the 
rotation  of  the  wheels,  and  that  the  brake  cannot  in  any  case 
lock  the  wheels  it  will  be  appreciated  that  it  is  thoroughly 
reliable. 


Porcelain    Insulators  for   High-Tension 
Circuits. 


The  porcelain  insulators  shown  in  section  herewith  have  been 
designed  by  the  Karlsbader  Kaolin  Industrie  Gesellschaft,  of 
Merkelsgriin  bei  Karlsbad,  in  Bohemia,  to  combine  all  the 
theoretical  and  practical  experience  thus  far  gained  by  those 
engaged  on  high-tension  work.  The  characteristics  necessary  in 
insulators  for  proper  protection  are  attained  according  to  the 
various  kinds  of  porcelain  employed.  On  this  latter  point  a 
few  words  on  porcelain  for  insulation  purposes  may  not  be  out 
of  place. 

Porcelain  consists  of  a  mixture  of  kaolin  (a  material  made 
plastic  m  the  damp  state  by  the  clay  and  silicic  acid  contained 
in  it),  quartz  (silicic  acid)  and  felspar  (a  dissolvable  mineral 
consisting  of  clay,  silicic  acid  and  potash).  The  glazing  is 
composed  of  the  same  materials  with  the  exception  that  it  con- 
tains a  larger  quantity  of  felspar  and  an  addition  of  lime  or 
some  substance  containing  magnesia,  in  order  that  it  may  flow 
easily  when  fired.  The  porcelain  material  consists  of  silicates 
and  double  silicates  of  clay,  potash  and  lime  together  with  silicic 
acid,  only  mechanically  combined,  in  which  when  subjected  to 
heat,  the  melting  molecules  cement  together  with  those  not 
melting,  but  only  softening. 

For  high  tension  insulators  the  combination  of  materials 
employed  so  far  does  not  suffice ;  but  the  mass  must  be  closely 
united  so  that  its  surface  as  an  insulator  may  be  effective. 
Experiments  have  proved  that  not  only  the  flux,  but  also  the 
materials  richest  in  silicic  acid  possess  the  greatest  power  of 
insulation.  On  the  plasticity  of  the  kaolin  depends  the  quantity 
of  flux  and  silicic  acid  absorbed,  and  only  pure  Zettlitz  kaolin 
from  the  company's  own  mines  is  used.  While  the  mass  must 
contain  a  certain  amount  of  clay  to  give  it  the  necessary  firm- 
ness when  subjected  to  heat,  the  glazing  must  at  the  same  tem- 


FIG.     I. — HIGH-TENSION    IXSL'LATOR. 

perature  become  quite   liquid  and   spread  over   the   surface  of 
the  mass. 

Insulation  against  loss  of  current  in  consequence  of  its  leak- 
age on  the  surface  during  rain  or  fog  has  been  considered  just 
as  much  in  the  construction  of  the  insulators  as  insulation 
against  puncture.  The  causes  which  bring  about  losses  ore  too 
well  known  to  need  further  mention  here.  The  separate  man- 
tles or  petticoats  arc  so  arranged  that  no  insects  or  dirt  can 
collect  between  them  and  the  slope  and  form  are  such  that  even 
in  heavy  rains,  water  cannot  collect.  The  various  insulators 
are  so  constructed  that  with  a  higher  tension  larger  upper 
surface  insulation  has  been  taken  into  consideration.  An  en- 
deavor was  made  in  the  construction  nf  the  high-tension  in- 
sulators to  guard  against  the  formation  of  sparks  during  rain- 


fall. The  insulators  are  made  with  petticoats  which  easily 
shed  the  water,  and  as  a  further  protection  a  special  porcelain 
carrier  encircling  the  iron  bolt  rests  on  the  support  in  such 
manner  that  the  stretching  of  the  wire  will  not  affect  it.  These 
supports  prevent  discharges  from  the  surface  of  the  insulator 
to  the  bolt.  The  insulators  are  designed  for  cables  of  50  mm. 
diameter  and  a  maximum  span  of  75  yards.  These  measure- 
ments arc  the  result  of  dynamic  experiments,  changes  of  tem- 


FIG.    2. — HIGH-TENSION    INSULATOR. 

perature  and  the  weather  being  taken  into  consideration.  In 
the  case  of  insulators  for  tensions  under  15,000  volts,  a  thinner 
wall  would  have  sufliced ;  but  in  order  to  insure  mechanical 
stability,  the  thicker  wall  is  preferred.  The  insulators  shown 
will  stand  tensions  of  from  6000  to  60,000  volts.  Each  insulator 
is  tested  before  shipment,  the  company  having  facilities  for 
varying  the  voltage  from  500  to  120.000  volts.  A  i8o-kw,  three- 
phase  alternator  is  used  '.o  supply  the  testing  transformer,  and 
the  insulators  filled  with  water  are  subjected  to  the  high  ten- 
sion current  for  two  hours. 


Insulating  Varnishes. 

There  has  recently  been  placed  in  the  market  a  new  insulat- 
ing varnish  known  as  "Benolite"  which  is  claimed  to  possess 
high  dielectric  strength  and  great  flexibility,  and  yet  contains 
no  linseed  oil  and  no  metallic  driers,  nor  is  it  an  alcohol  or 
spirit  varnish  and  does  not  depend  upon  China  wood  oil  (Tung 
oil)  for  its  characteristics.  Many  of  the  present  insulating 
varnishes  depend  on  linseed  oil  for  their  principal  character- 
istics. Linseed  oil  dries  by  oxidation,  the  oxygen  being  fur- 
nished by  metallic  driers  mi.\ed  with  the  oil.  There  would  be  no 
objection  to  this,  providing  the  metallic  driers  were  well 
selected,  if  the  oxidation  could  be  stopped  at  the  desired  point. 
This,  however,  is  impossible,  it  is  said,  and  in  any  linseed 
oil  varnish  oxidation  continues  until  flexibility  is  destroyed  and 
the   insulating   properties   considerably  lessened. 

Benolite  is  a  black,  water-proof,  oil-proof,  flexible  varnish 
which  can  be  air  dried  in  four  to  six  hours  and  can  be  baked 
at  212  deg.  F.  in  one  to  two  hours.  It  consists  of  a  combina- 
tion of  materials  which  drj'  by  chemical  action  but  not  by 
oxidation.  This  action  is  such  that  no  metallic  driers  are 
necessary  and  the  action  stops  altogether  at  a  point  where  the 
varnish  retains  a  permanent  flexibility.  The  gxmis  which  form 
a  considerable  part  of  the  varnish  are  such  as  to  make  it  en- 
tirely water-proof,  but  for  the  first  few  days  these  gums  may 
be  affected  by  oil.  AtteT  this  time,  however,  the  chemical 
change  which  takes  place  renders  them  absolutely  oil-proof. 
Benolite  is 'stated  to  have  considerable  power  of  penetration 
into  cloth,  one  remarkable  fact  being  that  the  entire  \-amish 
and  not  simply  the  volatile  solvent  penetrates  the  cloth.  Once 
dry,  Benolite  is  absolutely  acid  and  alkali  proof,  the  varnish 
not  only  being  unaflfccted  itself  but  absolutely  protecting  the 
copper  or  cloth  beneath   from   corrosive  action. 

.\  single  layer  of  cotton  tape  painted  with  Benolite,  the 
total  thickness  being  about  .025  in.,  is  stated  to  have  a  dielectric 
strength  of   from   six   to  ten   thousand  volts.     .A   superior  in- 
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sulation  can  be  obtained  by  taping  the  article  with  cotton  or 
linen  tape,  painting  four  or  five  times  with  Benolite,  drying 
each  coat  about  two  hours,  then  applying  a  second  layer  of 
tape  and  painting  with  Benolite  as  before,  repeating  the  tap- 
ing and  painting  as  many  times  as  is  desired.  The  Benolite 
thoroughly  penetrates  the  tape  and  forms  a  fine,  glossy  surface 
over  each  layer.  The  result  is  a  thoroughly  homogeneous  mass 
of  insulation  having  a  high  dielectric  strength. 

Benolite  can  also  be  used  to  advantage  as  a  compound  for 
field  coils.  The  fact  that  it  dries  by  chemical  action  makes 
it  unnecessary  to  be  in  contact  with  the  air  to  dry,  and  its 
penetrating  qualities  and  flexibility  make  it  an  excellent  materi- 
al for  this  kind  of  work.  In  the  repair  shops,  where  facilities 
are  not  always  at  hand  for  baking,  Benolite  shows  up  to  ad- 
vantage. Field  coils  can  be  dipped  in  the  varnish  and  set 
aside  to  dry,  the  result  being  fully  as  satisfactory,  it  is  as- 
serted, as  coils  impregnated  by  means  of  expensive  vacuum 
apparatus.  Armature  coils  can  be  built  up  with  Benolite.  and 
within  a  few  hours  a  result  obtained  which  would  require  as 
many  days  with  a  baking  varnish.  After  the  machine  is  as- 
sembled, the  whole  can  be  painted  with  Benolite  and  the  result 
will  be  a  machine  of  high  dielectric  strength,  which  is  proof 
against  water,  oil,  acids  and  alkalies. 

The  new  material  is  made  by  the  Benolite  Company,  of 
Pittsburg. 


Changing   Lamps  ir    the  Socket. 

Some  kind  of  special  device  is  always  necessary  for  reaching 
incandescent  lamps  on  high  ceilings,  lofty  chandeliers,  etc.,  and 
herewith  is  illustrated  in  Figs,  i  and  2  the  "Easy  Lamp  Chang- 
er,"   which    W.    X.    Matthews    &    Bro.,    of    St.    Louis,    took 


The  "Easy  Lamp  Changer"  is  built  on  the  same  principle  as 
the  human  hand.  It  has  a  set  of  artificial  fingers  which  close 
over  and  grasp  the  lamp  firmly  while  it  is  being  removed  or 
replaced  in  the  socket.  The  rubber  bands  over  the  ends  of  the 
fingers  prevent  the  lamp  from  slipping  while  it  is  being  turned 
in.  The  double  coil  spring  permits  the  shaft  or  wrist  to  this 
hand-like  device  to  be  bent  at  any  angle.  This  is  accomplished 
by  holding  the  pole  firmly  in  one  hand  and  pulling  down  on 
the  string  with  the  other.  By  turning  the  pole  to  the  right  the 
lamp  may  be  inserted,  or  it  may  be  taken  out  by  turning  it  to 
the  left. 

The  changer  fits  all  lamps  from  6  cp  up  to  aod  including 
32  cp.  Anybody  with  ordinary  dexterity  can  use  the  device 
with  success  without  previous  experience. 


over  recently  from  the  Partridge  Shade  &  Reflector  Company, 
of  Chicago,  and  are  now  putting  on  the  market  themselves. 
Fig.  I  shows  the  appliance  in  detail,  holding  a  lamp  which  has 
just  been  removed  from  its  socket.  Fig.  2  shows  the  case  with 
which  decorative  lamps  out  of  ordinary  arm's  reach  can  be 
dealt  with  by  the  device. 


Equipment  in  a   Paper  Mill. 

The  Willamette  Pulp  &  Paper  Company,  of  Oregon  City, 
Ore.,  has  just  added  to  its  plant  a  second  factory  which,  with 
the  older  mill  enables  the  company  to  produce  140  tons  of 
paper  per  day.  The  complete  plant  of  the  Willamette  Pulp  & 
Paper  Company  is  one  of  the  largest  of  the  kind  on  the  Pacific 
Coast  and  supplies  paper  for  the  principal  daily  newspapers  of 
the  Northwest.  The  new  mill,  being  for  the  most  part  elec- 
trically driven,  furnishes  an  excellent  example  of  the  advantages 
of  this  flexible  method  of  power  distribution.  The  Willamette 
River  at  this  place  has  a  fall  of  about  25  feet  and  the  old  mill 
of  the  company  is  located  at  the  brink  of  the  falls.  The  new 
mill  is  about  1000  feet  distant  and  is  driven  by  induction  motors 
supplied  with  current  from  a  water  wheel  driven  generator 
located  in  the  old  mill.  By  utilizing  the  electric  system  in  this 
way,  it  has  been  possible  to  develop  some  750  additional  horse- 
power at  the  falls  and  at  the  same  time  locate  the  mill  advan- 
tageously. 

The  electrical  equipment  was  furnished  by  the  General  Elec- 
tric Company,  and  consists  of  a  6oo-kw,  three-phase,  600-volt 
revolving  field,  alternating-current  generator  direct  connected 
to  a  looo-hp  water  wheel  built  by  the  Piatt  Iron  Works.  The 
power  is  transmitted  directly  at  the  generator  voltage.  To 
insure  against  a  shutdown  in  the  new  mill,  arrangements  have 
been  made  with  the  local  company  for  power,  should  any  acci- 
dent happen  to  the  paper  company's  generating  equipment. 

In  the  new  mill,  both  group  and  individual  induction  motor 
drives  have  been  arranged.  The  motors  are  all  of  the  squirrel- 
cage  type  and  operate  at  550  volts.  One  group  consists  of  a 
i2-in.  X  13-in.  chipper,  a  chip  separator,  a  saw  dust  conveyor 
and  a  bucket-hoist,  driven  by  a  200-hp  induction  motor.  The 
ni(  tor  is  operated  about  eight  hours  per  day  and  carries  load 
easily  no  matter  how  hard  the  chipper  is  crowded.  The  bucket- 
hoist  carries  the  chips  into  bins  ready  for  the  digester.  A 
second  group,  driven  by  a  200-hp  induction  motor  consists  of 
three  pumps  and  four  beaters,  each  handling  650  lbs.  of  1  ulp. 
This  motor  runs  continuously  24  hours  per  day.  The  beater 
load  fluctuates  greatly,  varying  with  the  amount  of  moisture 
in  the  pulp  and  the  amount  of  pressure  exerted  by  the  operation. 
Owing  to  the  large  starting  effort  required  for  the  beaters,  a 
friction  clutch  is  inserted  in  the  line  shaft  so  that  the  motor 
can  come  up  to  speed  without  load  and  then  take  the  load 
ijradually  by  means  of  the  clutch. 

A  third  induction  motor  having  a  capacity  of  100  hp  drives 
uo  chest-agitators  and  three  pumps.  The  paper  is  reduced  to 
the  proper  consistency  for  the  p^per  machines  in  a  Jordan 
ingine  which  is  driven  by  a  loo-hp  motor.  A  10-hp  motor  is 
belted  to  the  elevator.  This  motor  runs  continuously,  taking  full 
load  only  when  the  elevator  is  in  use.  The  four  wet  machines 
and  three  Decker  machines  are  also  driven  from  a  counter-shaft 
belted  to  a  50-hp  induction  motor. 

Steam  power  is  used  for  the  operation  of  the  i,S2-in.  Fnur- 
drinier  paper-making  machine.  A  650-hp  noncnndensing  engine 
is  used  for  this  purpose,  the  exhaust  steam  being  piped  to  the 
drying  cylinders  on  which  the  paper  is  rolled  before  hciiig 
calendered  and  reeled. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 


THE  WEEK  IX  TRADE— With  continued  favorable 
weather,  improved  conditions  are  reported  in  retail  and  jobbing 
lines,  the  crop  outlook  and  in  mercantile  collections.  Jobbers 
and  wholesalers  are  receiving  liberal  orders  for  fall  and  winter 
merchandise,  and  interior  buyers  are  active  in  the  primary 
markets.  Crop  reports  are  more  encouraging  than  the  latest 
official  statement,  indicating  much  improvement  since  July  i, 
on  account  of  favorable  weather.  Manufacturing  returns  tell 
of  large  orders  on  hand  and  very  heavy  production  during  the 
first  half  of  the  year.  Freight  tonnage  is  well  maintained, 
gross  railway  earnings  in  the  first  week  of  July  exceeding  last 
year's  by  12.1  per  cent.  The  latest  figures  available  show  that 
railway  gross  earnings  in  June  exceeded  those  of  the  same 
month  last  year  by  13.4  per  cent,  the  mileage  represented 
aggregating  93,500.  For  the  full  fiscal  year  ending  with  June 
the  increase  over  the  corresponding  period  for  1905-06  is  9.6 
per  cent.  Returns  for  May  indicate  large  gains  in  net  earn- 
ings, the  increase  as  compared  with  May,  1906,  being  something 
over  13  per  cent.  Foreign  commerce  at  the  port  of  New  York 
for  the  last  week  shows  gains  of  $4,253,375  in  imports  and 
$269,555  in  exports,  as  compared  with  the  corresponding  week 
of  1906.  Great  activity  is  noted  in  the  leading  industries.  The 
demand  for  iron  is  quiet,  but  production  is  at  the  maximum, 
and  the  six  months'  production  breaks  all  records.  The  de- 
mand for  structural  material  is  light,  but  it  is  stated  that  some 
heavy  business  is  pending.  ■  Lake  ship  builders  are  specifying 
heavily  on  materials  for  vessels.  Copper  is  much  lower,  the 
long-expected  "official"  break  in  prices  having  materialized. 
Some  new  business  followed  as  the  result  of  the  reduced  prices, 
but  thus  far  there  was  no  general  buying  movement,  and  there 
was  a  disposition  to  question  whether  prices  have  been  lowered 
sufficiently  to  induce  an  active  demand  from  .'American  con- 
cerns. The  closing  quotations  are  22c.  for  Lake;  2ific.  for 
electrolytic  and  20^4c.  for  casting  stock.  The  commercial  fail- 
ures in  the  United  States  during  the  first  half  of  1907,  were 
5607  in  number  and  $69,568,662  in  amount  of  defaulted  in- 
debtedness. This  is  the  best  statement  as  to  number  of  bank- 
ruptcies for  the  corresponding  six  months  of  any  year  since 
1899,  but  liabilities  were  slightly  above  the  average  on  account 
of  a  few  very  large  failures  in  New  York.  In  the  first  half 
i)f  1906  there  were  5612  failures,  involving  $62,664,074.  The 
number  of  failures  during  the  past  week  as  reported  by 
Bradstrcel's  was  185  against  135  in  the  week  previous  and  143 
in  the  corresponding  week  last  year. 

THE  ENGINEER  COMPANY,  Trinity  Building,  New 
York  City,  has  just  issued  the  following  announcement :  "We 
beg  to  advise  of  a  change  in  policy  and  personnel  of  the 
Engineer  Company.  Mr.  Henry  B.  Haigh  and  Mr.  John  Mac- 
Cormack  have  resigned  as  president  and  second  vice-president. 
resiiectivcly,  and  tlieir  interests  in  the  Engineer  Company  have 
been  absorbed  by  Mr.  Embury  McLean  as  president.  Mr.  Mac- 
Cormack  will  engage  independently  in  the  manufacture  of  his 
stoker,  the  Engineer  Company  having  relinquished  to  him  its 
rights  in  his  patents.  This  relieves  the  Engineer  Company  of 
the  commercial  development  of  a  stoker  and  leaves  a  free  field 
for  the  installation  of  'balanced  draft'  in  connection  with  any 
boiler  furnaces,  whether  hand-fired  or  operated  with  any  of  the 
various  mechanical  stokers.  At  the  present  writing  upwards 
of  half  a  million  horse-power  of  boilers  arc  being  operated  with 
'balanced  draft'  under  license  from  the  Engineer  Company. 
Tables  showing  fuel  economy  and  capacity  increases  resulting 
from  the  use  of  this  system  will  be  gladly  furnished  upon  re- 
quest. The  present  officers  of  the  Engineer  Company  are ; 
Messrs.  Embury  McLean,  president;  John  C.  Quinn,  vice- 
president;  North  McLean,  treasurer;  R.  E.  Fox,  secretary  and 
manager  of  sales  department,  and  the  new  board  of  directors 
includes,  besides  the  above,  Messrs.  J,  F.  Taplcy,  R,  M.  Searle 
and  George  Davies." 

ELECTRIC  VEHICLE  COMPANY.— It  is  announced,  aj 
already    foreshadowed   in   these   pages,   that   a   number   of   im.- 


portani  changes  in  the  Electric  Vehicle  Company,  ui  Hartford, 
Conn.,  will  take  place.  Harry  W.  Kyte,  who  has  been  secre- 
tary and  assistant  treasurer,  was  elected  third  vice-president  and 
made  manager  of  the  sales  department.  H.  W.  Nuckols,  who 
has  been  assistant  to  Mr.  Kyte,  was  elected  secretary  and  as- 
sistant treasurer.  These  appointments  were  made  at  a  special 
meeting  of  the  directors.  Hiram  Percy  Maxim,  chief  engineer 
of  the  company,  is  to  resign  on  Aug.  I,  as  already  stated  in 
this  column.  He  is  to  form  a  company  in  Hartford  to  manu- 
facture automobiles.  Mr.  Kyte  has  been  five  years  in  Hartford 
and  for  five  years  previous  he  was  in  Chicago  with  the  Electric 
Vehicle  Company  and  its  subsidiary  companies.  Heretofore, 
President  M.  J.  Budlong  and  other  officials  have  had  an  over- 
sight of  the  sales  department.  The  office  of  third  vice-president 
was  created  for  Mr.  Kyte  and  he  will  give  much  of  his  time  to 
the  salesmen.  When  Mr.  Maxim  leaves  the  employ  of  the 
company  on  Aug.  i  he  will  open  an  office  and  start  operations 
on  a  new  automobile  company,  which  is  to  be  formed  of  Hart- 
ford and  New  York  men.  The  company  will  build  electric 
pleasure  cars  and  commercial  vehicles  at  first,  and  later  will 
build  gasoline  cars.  As  soon  as  possible  it  will  put  up  its  own 
buildings. 

ELECTRIC  PROPELLER  FANS.— Summer  weather  marks 
a  great  increase  in  sales  of  electric  propeller  fans  by  the  B.  F. 
Sturtevant  Company,  of  Boston,  Mass.,  who,  among  others,  re- 
port the  following:  The  HoUenden  Hotel  Company,  Cleveland, 
Ohio ;  Electric  Supply  Company,  Charleston,  S.  C. ;  Seymour 
Packing  Company,  Topcka.  Kan. ;  American  Laundry  Company, 
Grand  Rapids,  Mich. ;  E.  Greenfield's  Son  &  Company.  Brook- 
lyn, N.  Y. ;  C.  C.  Richardson  Paper  Company,  Lockland,  Ohio; 
John  K.  How  Company,  Baltimore,  Md. ;  Winchell  School, 
Boston.  Mass. ;  R.  T.  Ford,  Rochester,  N.  Y. ;  Patchogue 
Manufacturing  Company,  Patchogue.  L.  I.,  N.  Y. ;  the  Pueblo 
&  Suburban  Traction  &  Light  Company,  Pueblo,  Col. ;  Armour 
Packing  Company,  Kansas  City,  Mo. ;  Chromphone  Company. 
CoUinwood,  Ohio;  New  York  Telephone  Company,  New  York 
City;  Alton  Paving,  Building  &  Fire  Brick  Company,  Alton,  111., 
and  Waterbury  Farrel  Foundry  &  Machine  Company,  Water- 
bury,  Conn. 

STEEL  CONCRETE  CHIMNEYS.— At  Worcester,  Mass., 
a  new  steel-concrete  stack,  the  largest  of  its  kind  in  this  coun- 
try, has  been  completed  at  the  north  works  of  the  American 
Steel  &  Wire  Company  and  put  into  use.  The  new  stack  is 
220  feet  in  height  and  has  an  inside  diameter  of  9  feet  and 
outside  diameter  at  the  base  of  12  feet  6  inches.  The  structure 
is  of  concrete  reinforced  with  steel  and  was  erected  by  the 
Weber  Steel-Concrete  Chimney  Company  of  Chicago.  The 
stack  will  carry  a  battery  of  12  boilers  used  in  connection  with 
an  economizer.  It  is  said  that  the  stack  is  lb-  largest  of 
steel-concrete  structures  in  this  countrj-  and  only  one  in  the 
world  is  larger,  and  this  is  located  in  England.  Steel-concrete 
chimneys  have  been  popular  in  England  many  years,  but  only 
recently  have  been  introduced  into  American  manufacturing 
plants. 

WESTINGHOUSE  SHIPMENTS.— During  the  month  of 
May  the  Westinghouse  Electric  Works  at  East  Pittsburg  shipped 
750  carloads  of  electrical  machinery,  or  an  average  of  30  car- 
loads a  day.  aggregating  10.000  tons  and  representing  in  value 
about  $4,000,000.  This  exceeds  by  110  cars  any  shipping 
record  for  one  month  that  has  ever  been  made  at  these  works. 
The  high  record  heretofore  was  held  by  the  month  of  August, 
KXXi,  when  640  carloads  were  shipped.  The  shipments  at  the 
Westinghouse  Machine  Company's  shops  during  M.iy  also 
reached  the  high-water  mark,  the  company  having  sent  out  from 
the  works  90  engines,  aggregating  50.000  horse-power.  These 
engines  included  gas  engines  from  lo  to  1000  horse-power  and 
steam  turbines  from  1000  to  10,000  horse-power. 

COOL  .MR  FOR  J.\PAN.— Just  now  when  we  are  treating 
I'ur  excellent  Japanese  friends  to  so  much  "hot  air,"  it  de- 
serves note  that  recent  exports  to  Yokohama  have  included  a 
large  shipment  of  electric  propeller  fans. 
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E.  H.  FREEMAN  ELECTRIC  COMPANY.— The  Trenton 
Times  has  the  following  item :  Compelled  by  rapidly  increas- 
ing business  to  extend  its  manufacturing  facilities,  the  E.  H. 
Freeman  Electric  Company  of  this  city  is  making  arrangements 
to  add  a  third  plant  to  the  two  already  operated  by  the  com- 
pany. The  concern  manufactures  all  kinds  of  fittings  for  elec- 
tric wiring  and  lighting.  It  conducts  a  pottery  at  Prince  and 
Meade  Streets,  East  Trenton,  where  the  porcelain  parts  are 
turned  out.  The  brass  and  copper  work  is  done  in  a  factory 
at  Hamilton  Avenue  and  the  Delaware  and  Raritan  Canal.  The 
assembling  is  done  at  the  latter  place.  The  Freeman  Con^pany 
turns  out  the  fittings  complete,  with  porcelain  and  metal  work 
combined  ready  for  installation.  The  company  has  secured  the 
large  brick  building  on  Chambers  Street,  near  State  Street, 
formerly  occupied  by  George  \V.  Price  as  a  pork  packing  estab- 
lishment. This  will  be  renovated,  refitted  and  made  into  an 
up-to-date  assembling  plant.  The  new  building  will  be  ready 
for  business  July  I.  With  the  assembling  department  removed 
from  the  Hamilton  Avenue  plant  additional  room  that  is  badly 
needed  there  for  manufacturing  purposes  will  be  obtained. 
After  the  assembling  department  is  removed  from  the  metal" 
factory  that  plant  will  be  extensively  improved.  The  interior 
will  be  remodeled  and  additional  machinery  installed,  largely 
increasing  the  manufacturing  capacity.  By  improvements  at 
the  pottery,  also,  that  plant  will  be  almost  doubled  in  capacity. 
The  present  kiln  shed  will  be  torn  out  and  a  new  kiln  erected. 
This  will  give  additional  space  in  which  several  new  presses 
will  be  installed,  thus  greatly  increasing  the  porcelain  output. 
The  new  Chambers  Street  plant  will  have  7000  sq.  ft.  of  floor 
space,  and  altogether  the  three  plants  will  give  the  company 
more  than  25,000  sq.  ft.  of  manufacturing  floor  space.  Though 
the  company  has  been  organized  only  since  April,  1904,  it  has 
built  up  a  large  trade.  When  the  changes  here  outlined  are 
completed  about  200  hands  will  be  employed  in  the  three  plants. 
E.  H.  Freeman  is  president  of  the  company  and  Lambert 
Alpaugh  is  treasurer.  The  company  has  also  just  commenced 
the  manufacture  of  a  new  socket.  The  company  has  just  put 
this  on  the  market,  but  has  already  received  orders  for  100.000 
sockets.  The  Freeman  Company  furnished  all  the  fittings  for 
the  Jamestown  Exposition  and  has  just  shipped  an  order  of 
25,000  fuse  plugs  to  Spokane,  Wash.  Goods  are  being  exported 
to  Manila,  South  America  and  other  foreign  countries. 

LARGE  SIGNAL  ORDER.— The  General  Railway  Signal 
Company,  Rochester,  N.  Y.,  has  received  the  contract  for  all 
the  signal  and  interlocking  appliances  to  be  installed  in  the 
tunnels  of  the  Hudson  Companies.  The  first  section  to  be 
signaled  consists  of  the  double-track  line  about  2'/2  miles 
from  the  terminal  station  at  Henderson  Street,  in  Hoboken, 
N.  J.,  through  the  completed  *unnels  under  the  Hudson  River 
to  the  foot  of  Morton  Street,  New  York,  and  through  to  the 
station  at  Christopher  and  Greenwich  Streets,  a  total  of  about 
5%  miles  of  track.  The  contract  calls  for  the  complete  in- 
stallation on  this  section  of  the  signal  apparatus,  ready  for 
operation,  by  Sept.  I.  The  contract  also  includes  the  signal 
apparatus  in  the  river  tunnels  and  terminal  station  at  Cortlandt 
Street,  and  in  the  extension  of  the  Morton  Street  tunnels  north 
under  Sixth  Avenue  to  the  terminal  station  at  Thirty-Fourth 
Street.  These  parts  of  the  system  will  not  be  completed  for 
some  time.  The  road  is  to  be  operated  with  direct  current, 
usin^  the  third  rail,  and  trains  of  two  or  more  cars  will  be 
run.  The  alternating-current  track-circuit  apparatus  of  the 
General  Railway  Signal  Company,  which  has  been  installed 
in  the  electric  zone  of  the  New  York  Central  will  be  employed, 
with  some  slight  modificatiors.  The  automatic  block  signals 
are  to  be  arranged  with  double  overlap  and  the  Kinsman 
automatic  stop.  The  latest  form  of  Kinsman  contact  rail  and 
shoe  apparatus  will  be  employed,  the  contact  rail  for  the  auto- 
matic stop  being  placed  outside  of  the  track  rails  and  between 
them  and  the  third  rail. 

COPPER  IN  EUROPE.— A  recent  cable  dispatch  from  Paris 
on  the  copper  situation  in  Europe,  quotes  as  follows  the  secre- 
tary of  the  Compagnic  Electro  Metallurgiquc,  a  large  concern 
using  quantities  of  copper :  "The  decline  is  too  small  to  make 
any  difference  to  us.  We  are  virtually  dependent  on  America 
for  our  copper  supply,  and  the  price  is  still  so  high  that  we  arc 
compelled  to  restrict  purchases.  We  could  go  ahead  if  the 
metal  were  obtainable  for  IHo  a  ton,  but  £98  is  an  almost  pro- 
hibitive figure.  L'nfortunatcly,  I  see  small  prospect  of  any  sub- 
stantial reduction.  I  look  upon  the  recent  decline  as  a  merely 
speculative  movement,   unlikely  to  have   an   important   bearing 


on  industrial  affairs.  Undoubtedly  mines  which  formerly  could 
not  be  worked  profitably  are  contributing  to  make  the  world's 
supply  larger,  but  the  effect  has  hitherto  been  small.  As  con- 
sumers we  can  only  hope  that  the  addition  of  numerous  small 
sources  will  follow  the  principle  of  little  streams  making  big 
rivers  and  bring  copper  to  a  reasonable  figure.  Japan  is  mak- 
ing progress  as  a  producer.  I  am  constantly  receiving  offers 
of  lots  of  400  or  500  tons  of  Japanese  copper,  which,  though 
unsuitable  for  some  purposes  owing  to'its  large  proportion  of 
silver,  competes  to  some  extent  with  American  copper." 

APPARATUS  FOR  CANADA.— The  Board  of  Control, 
W'innipeg,  Manitoba,  Canada,  desires  tenders  for  the  whole 
works,  groups,  or  individual  contracts,  for  the  following: 
(3)  telephone  system;  (4)  general  works  at  Point  du  Bois ;  (5) 
4000-hp  turbines  (five);  (6)  450-hp  turbines  (two);  (7)  3000- 
kw  generators  (five)  ;  (8)  250-kw  generators  (two)  ;  (9)  in- 
duction   motors     (one);     (10)     step-up    transformers     (five); 

(11)  generating    station,    switching   and    accessory    apparatus; 

(12)  generating  station,  light,  heat  and  power  systems;  (13) 
generating  station,  oil  and  air  sjstems ;  (14)  erection  of  trans- 
mission system  (75  miles);  (15)  steel  towers;  (i6)  high-ten- 
sion insulators;  (17)  electric  transmission  cable;  (18)  ter- 
minal station;  (19)  step-down  transformers  (five);  (20)  ter- 
minal station,  switching  and  accessory  apparatus;  (21)  ter- 
minal station,  light,  heat  and  power  systems;  (22)  terminal 
station,  oil  and  air  systems;  (24)  testing  transformers  and  ap- 
paratus; (25)  electric  traveling  cranes  (three);  (26)  turbine 
governors  (seven);  (27)  auxiliary  apparatus;  (28)  repair 
shops.  Specifications  can  be  obtained  from  the  power  engineer,  ' 
Carnegie   Library   Buildings,  Winnipeg. 

ADDITIONS  TO  WESTINGHOUSE  WORKS.— Most  of 
the  Westinghouse  companies  are  now  making  considerable  ad- 
ditions to  their  works,  among  which  is  a  new  eight-story  steel 
structure  for  the  Electric  Company,  which  will  be  ready  for 
occupancy  by  Aug.  i.  This  will  give  an  addition  of  250,000 
sq.  ft.  of  floor  space,  to  be  utilized  for  the  construction  of  de- 
tails and  supplies.  The  Air  Brake  Company,  in  Wilmerding, 
has  now  in  course  of  erection  a  core  shop  85  ft.  x  140  ft.,  a  pat- 
tern shop  and  pattern  storeroom  80  ft.  x  330  ft.,  and  is  about  to 
begin  the  erection  of  a  new  carpenter  shop  45  ft.  x  120  ft. 
The  Union  Switch  &  Signal  Company  has  several  hundred  men 
at  work  on  the  site  recently  acquired  for  the  erection  of  addi- 
tional shops. 

NERNST  LAMP  ORDERS.— The  Nernst  Lamp  Company 
reports  that  within  the  last  week  it  has  received  contracts  which 
represent  a  larger  number  of  candle-power  than  any  indi- 
vidual lighting  contract  made  since  electric  lamps  became  the 
popular  form  of  artificial  lighting.  One  of  these  contracts,  from 
the  Baltimore  Electric  Company,  calls  for  lamps  aggregating 
1.300,000  candle-power,  and  another  from  Marshall  Field  & 
Company,  of  Chicago,  for  lighting  their  dry  goods  store,  calls 
for  700,000  candle-power,  making  a  total  of  2.000.000  candle- 
power.  .Another  contract  which  the  company  is  now  turning 
out  in  its  shops  is  1.000,000  candle-power  for  the  new  terminal 
station  of  the  Pennsylvania  Railroad  in  New  York  City. 

THE  ELECTRIC  CABLE  COMPANY,  of  New  York,  has 
just  bought  the  entire  business  of  the  Eastern  Wire  &  Cable 
Company,  of  Roxbury,  Mass.  The  latter  company  is  one  of 
the  oldest  and  largest  manufacturers  of  rubber-covered  wires 
and  cables  in  New  England.  Its  entire  equipment  will  be 
removed  to  Bridgeport,  Conn.,  where  is  will  be  installed  in  the 
plant  of  the  Electric  Cable  Company,  which  has  in  course  of 
construction  a  large  addition  to  its  plant.  The  officers  of  the 
Electric  Cable  Company  are :  President,  Edwin  W.  Moore ; 
vice-president,  F.   H.  Cowles ;   treasurer,  J.   Nelson  Shreve. 

SOUTH  AMERICAN  SUBWAY— A  South  American  firm 
writes  to  the  U.  S.  Bureau  of  Manufactures,  Washington,  that 
the  country  in  which  it  is  located  is  likely,  within  the  next  two 
years,  to  commence  to  build  a  tunnel  system  to  handle  the  in- 
creased traftic.  The  system  will  embrace  70  miles  of  tunnel 
and  the  firm  desires  to  be  placed  in  conmiunication  with 
American  engineers  who  are  interested  in  the  project. 

REINFORCED  CONCRETE  POLES— Nearly  a  year  ago. 
experiments  were  begun  at  Richmond.  Ind.,  with  a  view  to 
discover  a  substitute  for  wooden  telephone  and  telegraph  poles. 
Mr.  William  Bailey,  superintendent  of  the  Richmond  Home 
Telephone  Company,  made  a  series  of  tests  with  reinforced 
concrete,  with  the  result  that  he  has  produced  a  pole  30  ft.  in 
height,    octagonal    in    shape,    tapering    toward    the    top,    with 
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mortises  to  be-  used  in  climbing  and  for  the  insertion  of  cross- 
arms.  A  number  of  these  poles  were  erected  on  one  of  the 
main  lines  of  the  company,  and  a  short  Ime  in  the  bottom  was 
constructed  wholly  of  concrete  poles.  .'Xfter  a  year  in  service, 
it  has  been  found  that  the  poles  have  given  as  much  satisfac- 
tion as  the  wooden  ones,  and  have  the  additional  virtue  of 
being  almost  indestructible.  Mr.  Bailey  has  been  the  recipient 
of  scores  of  letters  oT'inquiry  by  pole-line  companies  all  over 
the  country  as  a  result  of  publicity  given  to  his  experiments. 
The  pole  itself  could  not  be  patented,  but  the  manner  of  con- 
struction has  been  patented.  On  July  8,  the  American  Coa- 
crete  Pole  Company  was  organized  at  Richmond  with  James 
A.  Brailey,  of  Toledo,  Ohio,  as  president.  Associated  with 
Mr.  Brailey  ai-e  Messrs.  Williani  Bailey,  the  inventor ;  W.  P. 
Orr,  S.  K.  Statler  and  L.  M.  Flesh,  of  Piqua,  Ohio;  A.  C. 
Lindcmuth,  Jno.  M.  Lotz,  E.  H.  Gates  and  L.  E.  Brown,  of 
Richmond.  The  company  will  incorporate  at  once,  and  pro- 
poses to  establish  a  number  of  plants  throughout  the  country. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET.— The  stock  market 
closed  with  firmer  prices  and  moderate  activity  after  having 
shown  sharp  declines,  in  the  midweek,  as  a  result  of  higher 
money,  the  reduction  in  copper  values,  governmental  attacks 
on  corporations,  and  other  adverse  developments.  The  prac- 
tical failure  of  the  Atchison  and  Union  Pacific  bond  sub- 
scriptions was  also  regarded  as  unsettling.  Union  Pacific  took 
the  lead  in  the  decline  which  began  on  Tuesday,  and  became 
quite  severe  in  Wednesday's  transactions.  At  the  same  time, 
a  comparatively  few  stocks,  like  Amalgamated,  Union  Pacific, 
St.  Paul  and  other  active  speculative  features,  supplied  the 
bulk  of  the  dealings,  the  declines  in  other  directions  being  of  a 
sympathetic  nature.  Thursday's  market  showed  more  or  less 
indecision.  In  spite  of  the  fact  that  money  inclined  to  harden, 
the  renewal  rate  for  call  loans  rising  to  6J4  per  cent,  the  market 
halted  and  scattered  covering  created  a  slightly  better  range 
of  prices  in  many  cases,  this  movement  assuming  a  more  de- 
cided form  on  Friday.  The  week  closed  with  an  active  market, 
with  broad  buying  and  general  gains  throughout  the  list.  More 
favorable  financial  and  speculative  prospects  abroad,  together 
with  the  increased  short  interest,  seemed  to  be  responsible  for 
this  improvement.  The  electric  stocks,  however,  did  not  feel 
the  stimulus  of  the  closing  activity  of  other  shares  and  the 
last  quotations  of  the  week  were  all  lower,  the  heaviest  de- 
cline being  in  General  Electric — 2)4  points  net.  The  curb 
market  was  attended  with  quite  heavy  liquidation  during  the 
early  part  of  the  week,  in  sympathy  with  the  declines  on  the 
stock  exchange,  but  the  market  as  a  whole  rallied  later  on 
though  without  any  material  increase  in  public  interest.  Fol- 
lowing are  the  closing  quotations  of  July  16: 

NEW  YORK. 

July  9  July  16  July  9  July  16 

-Mlis-Chalmers     Co iiK      ">  General    Electric    'S7H  'SS'A 

.Mlis-Chalmers    Co.    pfd.  28^     28  Hudson    River   Tel.....  —  — 

Am.     Dist.    Tel 20         20  Intcrborough    Met.   com.   17  16^ 

American     Locomotive..    sSyi      58^  Interborough    Met.    pfd..   45^  45 

Amer.    Locomotive   pfd.. 103       104  Mackay    Cos 6(5J5  67 

American   Tcl.    &   Cable.  75         75  Mackay   Cos  pfd 65  6sH 

.■\merican   Tel.    &  Tel. ..108       106  Marconi  Tcl —  — 

Brooklyn   Rapid  Transit.  S9'A     5*  Metropolitan    St.    Ry....  —  — 

Electric    Boat    33          33  N.    Y.    &   N.    J.    Tel 100  — 

Electric   Boat   pfd 80         80  Western   Union   Tel 77H  77!^ 

Electric    Vehicle   —         —  Wcstinghouse     com 143  144!^ 

Electric    Vehicle    pfd...  —        —  Wcstinghouse    pfd 142  153 

BOSTON. 

J  uly  9  July  16  Tuly  0  July  1 6 

American    Tcl.    &   Tel..  109       I07V5  Mass.  Elec.  Ry.  pfd.... '58  — 

Cumberland    Telephone..  —        —  Me.tican    Telephone 2^5  — 

Edisun    Elec.    Ilium 215       210  New   England   Telp no  in 

General    Electric    —        —  Western  Tel.  &  Tel s  — 

Mass.    Elec.    Ry 16^      17  West.  Tcl.  &  Tel.  pfd.  .'70  -o 

PHILADELPHIA. 
„  ..  July  9  July  16  July  9  July  16 

American    Railways 485^     48}^  Phila.    Electric    8H  8H 

Klcc.  to.  of  .Vmcrica...     9JJ       ^y,  Phila.    Rapid    Transit..   23^^  2314 

Eec.  si„r.iBc  liatlcry...  52  51  PhiU.  Traction  ....;..  93 ^.^  --' 
Elec.   Mor.  Battery  pfd..  —         — 

CHlC.\GO. 
r-,-  r--^    „  July  0  July  16  July9julvi6 

Chicago  City  Ry lAo         —  N'ational   Carbon    71  — 

Chicigo   Edison    "145         —  Naiional   Carbon   pfd. ..in  — 

Chicago    Subway    —        —  I'nion  Traction    

Chicago    Tel.    (o 12254     —  Union    Traction    pfd....   —  _ 

Metropolitan    Klcc.    com.   21         — 

•Asked.  ^ 

LONG  LE.\SE  IN  JERSEY.— N'otwithstanding  the  opposi- 
tion of  the  holders  of  one-half  of  i  per  cent  of  the  stock  of 
the  United  Electric  Company  of  New  Jersey,  that  concern 
was  leased  to  the  Public  Service  Corporation  for  a  period  of 


999  years  in  Newark  last  week.  The  resolution  favoring  the 
lease  was  passed  by  the  board  of  directors  two  weeks  ago,  at 
which  time  the  directors  of  the  Public  Service  Corporation 
accepted  the  proposition.  The  resolution  provided  that  the 
lease  be  ratified  by  the  stockholders  of  the  United  Electric 
Company,  and  the  meeting  was  held  in  Newark  last  week.  It 
was  expected  that  of  the  4000  shares  of  stock  outstanding 
and  not  held  by  friends  of  the  Public  Service  Corporation  a 
big  majority  would  co-operate  with  the  known  interests  antago- 
nistic to  the  plan,  but  when  President  Thomas  N.  McCarter 
showed  how  useful  the  Public  Service  Corporation  had  been 
to  the  United  Electric,  making  possible  the  payment  of  divi- 
dends, more  than  half  of  the  1650  shares  held  by  the  opposition 
decided  to  vote  for  the  lease.  The  opponents  of  the  plan  were 
represented  by  counsel.  Judge  Thomas  L.  Raymond,  repre- 
senting James  M.  Seymour,  Jr.,  Leo  Stern,  several  small  hold- 
ers, and  Louis  Hood,  other  holders,  aggregating  300  to  400 
shares.     Further   opposition    is   promised. 

WESTIN&HOUSE  ACTIVITY.— Secretary  Terry,  of  the 
Wcstinghouse  Electric  &  Manufacturing  Company,  when  asked 
if  he  had  any  comment  to  make  concerning  an  article  in  New 
York  Sun,  replied  that  legal  requirements  make  necessary  a 
formal  offering  to  stockholders  of  the  company  of  any  new 
shares  to  be  issued,  and,  as  is  usual  in  such  offerings,  the 
directors  of  the  company  had  authorized  its  treasurer  to  sell 
from  time  to  time,  at  the  price  offered  to  shareholders  of  $75 
per  $50  share,  any  of  the  shares  not  subscribed  for  under  the 
offering  recently  made.  It  is  not  the  intention  of  the  company 
to  make  a  formal  extension  to  the  shareholders,  because  such 
an  extension  is  not  necessary.  The  officials  of  the  company, 
considering  the  general  conditions  prevailing,  regard  subscrip- 
tions for  33,000  shares  out  of  100,000  as  satisfactory,  and  the 
proceeds,  coupled  with  other  resources  of  the  company,  are 
sufficient  to  meet  the  needs  of  the  company,  which  is  making 
the  largest  sales  in  its  history  on  a  cash  basis,  with  a  manu- 
facturing profit  approximately  20  per  cent  on  its  shipments. 
Mr.  Terry  added  that,  with  the  sale  of  33,000  shares,  the 
company  will  also  when  needed  have  available  $5,000,000  of  its 
convertible  sinking  fund  bonds  to  meet  the  requirements  of  a 
greatly  enlarged  business. 

DIVIDENDS. — Directors  of  the  Milwaukee  Electric  Com- 
pany have  declared  the  regular  quarterly  di .idend  of  I ' j  per 
cent  on  the  preferred  stock,  payable  July  31.  Directors  of  tht 
International  Steam  Pump  Company  have  declared  the  regular 
quarterly  dividend  of  I'/i  per  cent  on  the  preferred  stock, 
payable  Aug.  i.  The  directors  of  the  Boston  Edison  Electric 
Illuminating  Company  have  declared  an  extra  dividend  of  1 
per  cent,  and  it  is  said  that  they  will  distribute  12  per  cent 
per  annum  hereafter.  .'Ml  the  Wcstinghouse  Companies  have 
declared  the  usual  quarterly  dividend,  the  .\ir  Brake  Company 
2%  per  cent  regular  and  2%  per  cent  extra,  the  Switch  & 
Signal  Company  3  per  cent  on  the  preferred  and  3  per  cent 
on  the  common  stock,  the  Machine  Company  sl-i  per  cent,  and 
the  Electric  Company  *  2',^  per  cent.  The  directors  of  the 
Central  District  &  Printing  Telegraph  Company,  of  Pittsburg 
(Bell  Telephone),  have  declared  the  regular  quarterly  dividend 
of  2  per  cent,  payable  July  31.  The  Grand  Rapids,  Mich., 
Railway  Company  has  declared  the  regular  quarterly  diW- 
dend  of  1^-4  per  cent. 

STROWGER  TELEPHONE  BONDS.— The  Strowger  Auto- 
matic Telephone  Fxchange,  the  company  owning  the  Strowger 
patents,  is  receiving  subscriptions  in  Chicago  for  $50,000  ~  per 
cent  five-year  bonds.  These  bonds  are  being  issued  for  the  pur- 
pose of  providing  funds  for  the  general  development  of  the 
company.  One  of  the  large  items  is  the  litigation  which  the 
company  is  carrying  on  with  the  company  holding  the  manu- 
facturing rights  of  the  Strowger  patents  in  this  countrj-.  Presi- 
dent J.  L.  Kesner  said  that  the  entire  issue  of  $50,000  of  bonds 
would  be  issued  at  once.  .-\s  these  bonds  come  ahead  of  the 
stock  the  issue  of  the  bonds  tends  to  weaken  the  stock. 

CONNECTICUT  STOCKS.— Application  has  been  made 
to  the  New  York  Stock  Exchange  to  list  $8,142,000  preferred 
stock,  $8.07",200  common  stock,  and  $1,578,000  first  and  re- 
funding mortgage  4'-j  per  cent  bonds  of  1051  of  the  Connecticut 
Railway  &  Lighting  Company. 

W'ESTINGHOUSE  NOTES— Kuhn.  Loch  &  Company  an- 
nounce that  all  of  the  $6^000.000  Wcstinghouse  Electric  & 
Manufacturing  Company  3  year.  6-pcr  cent,  collateral  notes 
purchased  by  them  recently  have  been  sold. 
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PHOENIX,  ARIZ.— The  Harona  Hola  Development  Company,  recently 
incorporated,  has  chosen  Captain  F.  S.  Ingalls  president;  S.  S.  Green,  "vice- 
president,  and  C.  T.  Eonney,  treasurer.  The  capital  stock  is  $25,000.  At 
Point  of  Rocks  the  company  will  build  a  submerged  dam  500  feet  wide 
and  put  in  steel  tubing  and  three  miles  of  concrete  tubing.  The  water 
power  will  be  developed. 

EUREKA  SPRINGS,  ARK.— M.'  D.  Jordan,  general  manager  of  the 
Citizens'  Electric  Company,  has  made  application  for  a  receiver.  The 
company  operates  the  electric  railway  system  and  the  electric  light  and 
ice  plants.  The  company's  embarrassment  is  due  to  the  failure  of  the 
Citizens'  Bank. 

PINE  BLUFF,  ARK.— Ford,  Bacon  &  Davis  are  constructing  a  com- 
bined gas,  water  and  electric  plant  for  the  Securities  Company,  of 
New  York,  N.  Y. 

BISHOP,  CAL. — The  Bishop  Light  &  Power  Company  is  planning  to  in- 
crease the  capacity  of  its  plant  to  500  horse-power  and  will  install  a 
water  wheel,  new  machinery  and  make  some  line  extensions.  J.  M.  Len- 
non  is  manager. 

FAIRVIEW,  CAL. — Plans  are  being  prepared  for  an  electric  light  and 
power  plant  for  Fairview. 

SAN  BERN.'\RDINO,  CAL.— Extensive  improvements  and  additions  are 
contemplated  by  the  Lytic  Creek  Power  Company,  which  will  involve  an 
expenditure  of  about  $50,000.  Duplicate  engines,  boilers  aitd  d>Tiamos 
will  be  insUlled.     W.  A.   Ball  is  manager. 

SANTA  ROSA,  CAL.— The  Board  of  Supervisors  on  July  3  sold  the 
franchise  applied  for  by  Frank  M-  Burris  to  erect  lines  over  the  county 
roads  for  the  transmission  of  electricity  for  lighting  and  power  purposes. 
Mr.  Burris  purchased  the  franchise  for  $200. 

OURAY,  COL. — A  new  electric  plant  is  being  installed  in  the  Torpedo- 
Eclipse  mine. 

MANITOU,  COL.— The  Manitou  Electric  Company  is  planning  to  ex- 
tend its  line  to  the  Cave  of  the  Winds  and  the  Grand  Caverns,  a  dis- 
tance of  about  3^  miles.     H.  H.  Van  Dusen  is  superintendent. 

SALIDA,  COL.— The  Salida  Light,  Power  &  Utility  Company  is  con- 
templating increasing  the  capacity  of  its  power  station  and  will  install  a 
new  water  turbine,  one  45-kw  General  Electric  dynamo,  and  will  also  con- 
struct 6000  feet  of  pipe  line  and  erect  i  J^  miles  of  transmission  line.  B. 
Disman  is  manager. 

STEAMBOAT  SPRINGS,  COL.— The  Steamboat  Springs  Electric  Com- 
pany will  install  an  entire  new  plant,  changing  from  direct  to  alternating 
current  at  2300  volts.     W.  E.  Carver  is  manager. 

BRIDGEPORT,  CONN.— Beginni.  g  with  August  the  price  of  electric- 
ity for  lighting  purposes  will  be  reduced  from  12}^  cents  to  11  cents  per 
kw-hour,  with  a  minimum  charge  of  $1  a  month.  All  bills  of  100  kw-hours 
per  month  will  be  subject  to  a  discount  of  10  per  cent;  for  200  kw-hours 
per  month  the  discount  will  be  15  per  cent  and  for  400  lov-hours  20  per 
cent- 

HARTFORD,  CONN.— The  State  Legislature  has  passed  a  resolution 
authorizing  the  Hartford  Electric  Light  Company  to  increase  its  capital 
stock  from  $3,000,000  to  $5,000,000.  A  provision  in  the  original  resolu- 
tion, permitting  the  company  to  acquire  various  other  corporations,  was 
eliminated  on  account  of  the  objections  which  developed  to  the  granting 
of  wholesale  powers  of  raerger- 

NEW  HAVEN,  CONN.— The  ITnitcd  Illuminating  Company  announces 
that  tnc  rate  for  electricity  in  this  cit)'  after  Aug.  i  will  be  11  cents 
per  kw-hour.  On  bills  of  100  kw-hours  per  month  a  discount  of  10  per 
cent  will  be  made;  for  200  kw-hours  per  montli  the  discount  will  be  15 
per  cent,  while  for  a  monthly  consumption  of  400  kw-hours  the  discount 
will  be  20  per  cent.  The  minimun:  charge  is  $1  a  month.  The  rate  is 
now  I2>i  cents  per  kw-hour. 

PUTNAM,  CONN. — The  City  Council  has  entered  into  a  contract  with 
the  Putnam  Light  &  Power  Company  for  lighting  the  streets  of  the  town. 
The  contract  calls  for  49  arc  lamps  of  1200  cp  and  61  incandescent  lamps 
of  25  cp  to  cost  $416.66  per  month. 

STRATFORD,  CONN.— The  citizens  of  this  town  are  agitating  the 
question  of  a  public  lighting  service-  A  special  town  meeting  will  soon 
be  held  to  vole  on  the  proposition. 

WASHINGTON,  D.  C— Bids  will  be  received  until  July  23  by  the 
Bureau  of  Supplies  and  Accounts.  Navy  Department,  Washington,  D.  C, 
for  furnishing  supplies  at  the  Boston  Navy  Yard  as  follows:  Schedule 
82— insulating  tape.  Schedule  72 — Motor  drive  outfits  at  the  navy  yard, 
Charletton,  S.  C. 

AMERICUS,  GA. — William  A.  Dodson  and  associates,  who  have  been 
■ranted  franchises  for  the  establishment  of  an  electrical  power  plant  and 
•Ireet  railway  system  have  financed  their  enterprise  with  Pennsylvania 
capitalists,  who  subscribed  for  the  entire  bond  isauc.  The  company  is 
capitalized  at  $200,000  and  will  soon  apply  for  a  charter.  Work  will  soon 
commence  on  the  construction  of  the  system. 


BRUNSWICK.  GA.— The  City  Council  has  granted  F.  D.  M.  Strachan 
and  associates  a  40-year  franchise  for  an  electric  light  and  gas  plant  and 
electric  railway. 

C-^LHOUN,  G.-^. — At  an  election  held  recently  the  citizens  voted  to 
issue  $12,500  in  bonds  to  construct  an  electric  light  plant  and  for  water 
works  improvements. 

COLUMBUS,  GA. — H.  O.  Orr,  president  of  the  Savannah  River  Power 
Company,  announces  that  the  Calhoun  Falls  property  will  be  developed 
this  summer  with  35,000  horse-power.  Cherokee  Falls,  also  on  the  Sa- 
vannah, will  be  developed  this  summer  and  will  furnish  10,000  horse- 
power. Other  powers  to  be  developed  by  the  company  this  summer  are: 
The  Hatton  Shoals,  on  the  Tugaloo  River,  10,000  horse-power;  on  Broad 
River,  in  Georgia,  at  Anthony  Falls,  near  Elberton,  and  the  3000  horse- 
power at  Gregg  Shoals,  will   aggregate  58,000  horse-power. 

MILLEN,  G.'\.— J.  B.  McCrary.  of  Atlanta,  is  reported  to  have  pre- 
pared plans  for  an  electric  light  plant,  water  works  and  sewerage  system 
for  Millen. 

LEWISTOX,  IDAHO.— J.  L.  Bright,  manager  of  the  Citizen's  Electric 
Company,  is  contemplating  installing  an  electric  light  plant  at  Harlowton. 

ST.  MARIES.  ID.\HO. — Application  has  been  made  to  the  Town  Board 
for  a  franchise  for  an  electric  light  plant.     , 

CHRISM.\N.  ILL.— The  City  Council  has  granted  a  franchise  to  the 
Paris  &  Northern  Railway  Company.  The  franchise  is  for  a  term  of 
20  years. 

EARLVILLE,  ILL.— J.  G.  Durrell,  of  Fergus  Falls.  Minn.,  has  pur- 
chased the  plant  of  the  Earlville  Electric  Company.  The  plant  is  to  be 
enlarged  and  improved. 

LEB.'KNON,  ILL.— C.  L.  Robinson,  city  clerk,  writes  that  the-  Atlas  En- 
gine Company,  St.  Louis.  Mo.,  has  secured  the  contract  for  furnishing  the 
engine  for  the  electric  light  plant  for  $2,000. 

MARISS.^.  ILL. — The  citizens  are  contemplating  extending  the  light- 
ing service  of  the  municipal  electric  lighting  plant  and  will  install  50 
new  arc  lamps  and  100  series  incandescent  lamps  if  30  cp  and  will  also 
introduce  meters.     J.   R.   Creighton   is  manager. 

STREATOR,  ILL.— The  plant  of  the  Illinois  Light  &  Traction  Comp.my 
was  recently  sold  for  taxes. 

SWANSEA.  ILL. — The  village  is  contemplating  the  erection  of  a 
municipal  electric  lighting  plant,  for  which  bids  have  been  asked.  Otto 
T.   Keller   is  village  clerk. 

EVANSVILLE.  IND. — A.  L.  Swanson  has  secured  the  contract  for 
wiring  and  installing  all  of  the  dynamos  at  the  new  E.  S  T.  H.  depot 
Iron  conduits  will  be  used.  Mr.  Swanson  is  in  the  market  for  700  in- 
candescent lamps  and  25  arc  lamps.  He  has  also  secured  the  electric 
contract  for  the  Elenor  Ice  Company's  building  in  Vincennes  and  the 
new  Vendome   Hotel  in   this  city. 

LAFAYETTE.  IND.— The  Merchants'  Electric  Ught  &  Heating  Com- 
pany on  July  3  awarded  contracts  for  new  equipment  and  the  remodeling 
of  its  power  house,  at  a  cost  of  $35,000.  Joshua  Chew  secured  the  con- 
tract for  additions  to  the  plant  and  the  Lafayette  Engineering  Company, 
of  Lafayette,  for  the  construction  work.  Among  the  new  machinery  to  be 
installed  will  be  a  new  300-hp  Hamilton-Corliss  engine  and  a  centrifugal 
pump. 

G.\RY,  IND. — Frank  Gavitt  and  associates,  of  Whitney,  have  been 
granted  a  franchise  to  construct  a  street  railway  here.  The  franchise 
is  for  a  term  of  50  years. 

ROCKVILLE,  IND.— The  Park  County  Telephone  Company  has  sold 
a  controlling  interest  to  the  Central  Union  Telephone  Company,  with 
division  headquarters  in  Indianapolis.  The  old  stockholders  arc  still  a 
part  of  the  new  organization.  The  new  managers  arc:  A.  M.  Adams, 
president:   W.   B.   Thomas,  secretary,  and  Russell   Btirrin.   manager. 

TERRE  HAUTE,  IND.— The  Commissioners  have  granted  a  50-ycar 
franchise  to  the  Terre  Haute  &  Merion  Traction  Company  to  construct 
and  operate  an  intcrurban  line  through  Vigo  County.  The  company  will 
build   a   line   between   Terre   Haute   and   Merion,    a   distance   of  30   miles. 

SAPULP.A.  I.  T.— The  business  men  of  this  city  have  closed  a  deal 
with  E.  C.  Reynolds  to  build  an  electric  railway  in  Sapulpa  and  to  the 
oil  fields  southeast  of  this  place.  Part  of  the  machinery  for  the  power 
house  has  been  ordered. 

BOONE.  lA.— The  Fort  Dodge,  Dcs  Moines  &  Southern  Railway  Com- 
pany has  filed  amendments  to  its  articles  of  incorporation  increasing  its 
capital  stock  from  $2,500,000  to  $6,700,000. 

DES  MOINES,  lA.— The  Iowa  Light,  Heat  &  Power  Company  and  the 
Dcs  Moines  Healing  Company  have  transferred  their  franchises  to  W. 
D.  Kinnick.  J.  S.  Polk  and  G.  B.  Hippec  are  the  principal  stockholders 
in  the  two  companies. 

PELLA.  lA. — M  an  election  held  July  2  the  proposition  to  grant  a  20- 
year  franchise  to  Z.  G.  Houck,  of  Dubuque,  la.,  to  operate  an  electric 
light  plant  in  this  place  was  defeated.  The  citizens  will  soon  hold  an 
election  to  vote  on  the  question  of  establishing  a  municipal  electric  light 
plant. 
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SIOUX  CITY,  lA.— The  New  Slate  Telephone  Company  has  filed 
amendments  to  iU  articles  of  incorporation  increasing  iU  capiul  slock 
to  $1,000,000. 

SIOUX  CITY,  lA. — Bids  will  be  received  until  Aug.  6  by  the  city 
clerk  for  lighting  the  streets  with  electricity  for  a  period  of  five,  seven 
and  ten  years,  beginning  June  i,  1908.  Bids  arc  to  be  on  moonlight  and 
all-night  schedule  and  to  provide  for  not  less  than  80  arc  lamps  of  2000 
cp  and  not  less  than  8S0  incandescent  lamps,  bids  to  be  furnished  for 
both  25  and  32cp  lamps.  T.  W.  Bayne  is  chairman  of  committee  on 
lights. 

C.AMPTON,  KY. — Milton  Carver,  of  this  city,  and  associates  have 
purcliascd  the  plant  and  holdings  of  the  Campton  Fuel  &  Light  Company 
ot   this  place. 

BATON  ROUGE,  LA. — The  officials  of  the  Baton  Rouge  Electric  Com- 
pany have  decided  to  rebuild  the  electric  plant  on  the  company's  site  on 
North    Boulevard. 

NEW  IBERIA,  LA.— The  Bayou  Techc  Electric  Railway  &  Light 
Company  has  applied  to  the  City  Council  for  permission  to  locate  the  new 
power  house  i  Vi  miles  below  the  city  Unfits,  at  Nelson's  Canal.  R.  H. 
Fine  is  manager  of  the  company. 

ORONO,  ME. — The  contract  for  the  construction  of  the  new  power 
house  of  the  Maine  State  University  in  this  place  has  been  awarded  to 
J.  W.   Bishop  Company,  of  Boston,  Mass. 

IIALTIMORE,  MD.— The  Consolidated  Gas  &  Electric  Company  has 
awarded  the  contract  for  the  construction  of  a  concrete  power  house  to 
l)c  erected  at  Westport  to  the  Baltimore  Terro-Concrete  Company,  to  cost 
about  $170,000. 

BALTIMORE.  MD. — The  Baltimore.  Frederick  &  Hagerstown  Electric 
Railway  Company  is  said  to  be  contemplating  extensions  into  the  coal 
fields  of  Maryland  and  possibly  West  N'irginia  and  Pennsylvania  for  the 
purpose  of  carrying  freight  to  tidewater  at  Baltimore.  The  plan  is  to 
make  the  road  an  extensive  freight-carrying  line  and  will  involve  an  ex- 
penditure of  $25,000,000. 

BALTIMORE.  MD. — The  Baltimore  Electric  Company  has  submitted  a 
proposition  to  Mayor  Mahool  to  furnish  electricity  for  lighting  the  court 
house,  city  hall  and  city  hall  annex  at  the  rate  of  3  cents  per  kw-hour. 
which  will  mean  a  saving  of  about  $25,000  a  year.  The  annual  cost  of 
the  court  house  plant  is  estimated  at  about  $32,000,  and  the  company 
offers  to  furnish  the  service  for  $7,500  for  250,000  kw-hours  a  year,  or  a 
measured   service  basis  of  3  cents  per  kw-hour. 

BRIGIITWOOD,  MASS. — The  Baush  Machine  Tool  Company  is  oper- 
ating its  factory  by  electricity  generated  at  its  new  power  plant. 

GREENFIELD,  MASS.— The  Greenfield  Electric  Light  &  Power  Com- 
pany has  withdrawn  its  petition  recently  made  to  the  Board  of  Selectmen 
for  pole  locations  in  the  north  part  of  the  town,  for  the  purpose  of 
erecting  a  high-tension  power  line  between  the  local  power  house  and  the 
plant  of  the  Franklin  Power  Company  in  Turners  Falls. 

MARLBORO.  MASS.— The  Marlboro  Electric  Light  Company  has  sub- 
mitted a  proposition  to  the  Board  of  Aldermen  offering  to  install  and 
maintain  an  incandescent  lamp  on  every  pole  on  Florence  Street,  from 
Main  to  Garfield  Street,  free  of  charge,  and  also  offers  for  every  arc 
lamp  that  the  city  will  place  on  Main  Street  to  install  one  at  its  own  ex- 
pense. The  Aldermen  voted  to  give  the  company  permission  to  place  the 
lamps  on  Florence  Street,  and  the  latter  proposition  was  referred  to  the 
committee   on   street   lighting. 

WINCIIENDON,  MASS.— It  is  reported  that  the  Winchendon  Electric 
Company  will  soon  move  from  its  present  site  to  Centerville,  where  an 
excellent  water  privilege  can  be  secured. 

CRYSTAL  FALLS,  MICH.— Bids  will  be  received  until  July  25  (read- 
vcrtisement)  by  the  City  Council  for  erecting  an  addition  to  the  power  sta- 
tion.     Robert    Munns   is   city   clerk. 

ESCANABA,  MICH.— The  Escanaba  Electric  Power  &  Pulp  Company, 
H.  P.  Lucas  and  the  Weber  Gas  Engine  Company  are  bidding  for  the 
contract  to  furnish  light  for  the  city  of  Escanaba  for  a  period  of  10 
years.  The  Escanaba  Electric  Power  &  Pulp.  Company  will  erect  &  power 
plant  on  the  old  Flat  Rock  mill  site.  Three  turbines  with  an  estimated 
capacity  of  300  horse-power  will  be  installed  and  provisions  made  for 
the  addition  of  others.  The  dam  will  be  raised  to  8  ft.  and  the  water 
:il  this  head  will  generate  1300  horse-power.  O.  L.  Huie  is  directing 
the  work. 

GRAND  RAPIDS,  MICH.— Contracts  have  been  awarded  by  the  Board 
of  Managers  for  the  new. electric  lighting  plant  to  be  installed  at  the 
Soldiers*  Home,  to  cost  $3,600. 

GRAND  RAPIDS.  MICH.— By  the  terms  of  a  new  franchise  which 
the  City  of  Grand  Kapids  will  grant  to  the  Grand  Rapids-Muskegon 
Power  Company  will  furnish  electricity  for  lighting  at  8  cents  per  kw- 
hour  and  for  power  on  a  sliding  scale.  The  old  franchise  of  the  Grand 
Rapids  Kilison  rompauy.  which  is  now  controlled  by  the  power  com- 
pany, made  the  rate  12  cents  for  lighting  purposes.  The  franchise  runs 
for  20  years  and  will  become  effective  about  Oct.  1.  It  has  been  ratified 
by  the  company  and  the  ordinance  committee  of  the  Council  and  only 
remains  to  l>c  passed  upon  by  the  Council.  The  complete  schedule  of 
rates  is  as  follows:  Electricity  for  light.  8  cents  per  kw-hour;  for  power 
according  to  the  amo«nt  used  per  month,  25  horse-power,  2  cents  to  3 
cents  per  hp-hour:  25  to  75  horse-power.  \yi  cents  to  a  cents  per  hp- 
liour;   from   75   to    150  horse-power,    1  HI   cents  to    iJi   cents  per  hp-hour: 


more  than   150  horse-power,   i  cent  to  i!4  cents  per  hp-hour.     The  mini- 
mum lighting  charge  is  to  be  50  cents  a  month  and  for  power  $1. 

LANSING,  MICH,— Work  has  commenced  on  the  construction  of  the 
new  power  house  of  the  Michigan  Power  Company  at  the  Piatt  dam. 

LANSING,  .MICH.— During  the  fiscal  year  the  city  lighting  plant 
earned  $78,174.93,  and  the  operating  expenses  were  $32,779-75-  The 
indebtedness  is  being  rapidly  paid  off  despite  improvemenU  nude.  The 
operating  expenses  were  reduced  over  $3,000  last  year. 

PONTIAC,  MICH.— Bids  are  being  received  for  the  remodeling  of  the 
plant  of  the  Pontiac  Light  Company.  A  2S0-hp  Hamilton-Corliss  en- 
gme  and  isokw  alternating-current  generator  will  be  added.  The  large 
generator  and  transformer  of  the  Standard  Lighting  Company  will  be 
utilized  and  the  rest  of  the  Standard  plant  will  be  sold. 

BR.-UN.\RD,  MI.VN.— Repairs  to  the  municipal  electric  light  plant  are 
contemplated. 

M.\NKATO,  MINN. — The  Knox  Construction  Company,  of  Chicago. 
III.,  it  is  said  will  build  the  railway  for  the  Mankato  Electric  Traction 
Company. 

J.VCKSON,  MO.— William  Paar.  city  clerk,  writes  that  the  contract  for 
constructing  an  electric  light  plant  and  pumping  station  has  been  awarded 
to  the  Electric  &  Steam  Engineering  Company,  St.  Louis,  Mo.,  for  $32,932- 
PAGOSA  SPRIN'GS,  MO.— The  Pagosa  Springs  Electric  Light  &  Power 
Company  is  contemplating  the  conbtruction  of  a  loo-kw  water  power  plant 
and  erecting  two  miles  of  three-phase  transmission  lines.  E.  M.  Hampton 
is  manager. 

OM.VHA,  NEB. — The  Shimer  Chase  Company  is  seeking  a  franchise 
for  an  interurban  railway  to  Seymour  Park. 

ELY,  NEV.— The  Utah,  Nevada  S:  Idiho  Telephone  Company  has  ac- 
quired several  telephone  lines  in  the  northeastern  part  of  Nevada  and 
is  planning  to  construct  a  network  of  new  lines  over  this  part  of  the 
state.  This  company  controls  the  Eureka  and  Ely  line,  the  W.  T.  Smith 
lines  in  EB.-0  Countj-  and  another  line  in  Idaho.  It  will  build  new 
lines  connecting  Salt  Lake,  Pioche,  .-Austin  and  Tonapah  with  Ely. 

RENO,  NEV. — The  City  Council  on  July  9  adopted  a  resolution  pre- 
pared by  the  city  attorney,  requesting  the  officials  of  the  Reno  Power. 
Light  &  Water  Company  to  appear  and  show  cause  why  the  rates  for 
electricity,  water  and  gas  should  not  be  materially  reduced.  The  mayor 
ayd  City  Council  are  trying  to  secure  reduced  rates  and  the  company  states 
that  it  will  fight  any  atten-.,it  made  by  the  city  officials  to  reduce  its  prices. 
JERSEY  CITY,  N.  J.— D.  A.  Reynolds,  president  of  the  Coastline  Tele- 
phone Comijany.  is  trying  to  secure  a  franchise  in  this  city  and  has  offered 
to  enter  into  an  agreement  with  the  city  the  terms  of  the  franchise  to  be 
as  follows:  The  company  agrees  to  construct  a  subway  system,  to  be 
turned  over  to  the  city  as  fast  as  built,  at  cost  plus  10  per  cent  and  charge 
the  same  to  "subway  account,"  carrying  the  same  or  its  books  at  4  per 
cent  per  annum  until  paid  in  rentals  or  otherwise.  The  company  also 
agrees  to  pay  the  city  $200  per  year  per  mile  for  each  duct  occupied  by  its 
cables,  the  city  to  have  the  right  to  lease  the  ducts  to  any  other  company 
using  a  low  potential  current,  at  whatever  rate  it  may  determine.  The 
city  IS  to  have  a  discount  of  23  per  cent  on  all  telephone  service  over  its 
lines,  this  discount  extending  to  all  parts  of  its  system.  The  company 
will  spend  approximately  $1,500,000  in  this  city. 

MADISON.  X.  J. — The  Town  Council  on  July  9  passed  a  resolution 
calling  for  a  report  on  the  advisability  of  changing  the  lighting  s>*stem 
from  1100  to  2200  volts. 

MORRISTOWN,  N.  J.— The  Board  of  .-Mdermer  on  July  5  granted  the 
new  Morris  &  Somerset  Electric  Company  a  franchise  to  operate  an  elec- 
tric light  system  in  this  town.  The  franchise  is  for  a  term  of  50  \-ears- 
NEWARK,  N.  J.— The  Newark  Block  L  ghting  Company  has  decided 
to  make  a  new  application  to  the  board  of  public  works  for  a  franchise  to 
lay  conduits  in  Lawrence  and  Market  Streets.  The  Puble  Service  Cor- 
poration has  asked  for  a  writ  of  certiorari  to  review  the  action  of  the 
Newark  Common  Council,  which  granted  the  Newark  Block  Lighting 
Company   a    franchise    some   time   ago. 

SOUTH  OR.ANGE,  N.  J.— The  village  officials  have  decided  not  to  wire 
the  village  hall  for  electric  fans  or  light,  as  the  Public  Service  Corpora- 
tion has  no  franchise  to  supply  electricity  to  consumers  in  this  village. 

LA  CRUCES,  N.  M.— B.  L.  Berkey,  manager  of  the  La  Cruces  Elec- 
tric Light  &  Ice  Company,  writes  that  the  company  is  now  installing  a 
150-hp  boiler  in  its  plant  and  will  install  an  alternator  this  fall. 

DU.NKIRK,  N.  Y. — A  new  engine  and  generator  are  needed  for  the 
Dunkirk  water  works,  and  the  board  of  water  commissioners  is  in  the 
market  for  this  machinery.  The  board  is  now  considering  the  installation 
of  a  steam  turbine.     Thomas  B.  Donovan  is  superintendent. 

GLENS  FALLS,  N.  Y. — The  Hudson  River  Power  Company  has  made 
application  to  the  Public  Utilities  Commission  for  permission  to  issue 
bonds  to  the  amount  of  $3,232,000  on  a  $30,000,000  mortgage.  The  money 
is  to  be  used  to  develop  the  company's  new  plant  on  the  Sac«ndaga  at 
Conk1ing%-ille. 

HERKIMER,  N.  Y. — The  street  lighting  s\-stem  of  the  municip;tl  elec- 
tric lighting  plant  is  being  changed  from  the  open-arc  lamps  to  enclosed 
arc  lamps. 

ITH.\C.-\,  N.  Y. — The  Ithaca  Street  Railway  Company  has  authoriied 
a  new  mortgage  to  secure  an  issue  of  $750,000  in  bonds.  Part  of  these 
bonds  will  be  used  from  time  to  time  to  cover  the  cost  of  reconstruction 
and  new  equipment,  and  the  balance  will  be  held  in  reser\-e  to  retire  prior 
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liens.     The  system   in   the   city   is   to  be   rebuilt,    and   3^    miles   of   new 
track  is  being  constructed. 

LITTLE  VALLEY,  X.  Y.— The  Cattaraugus  Cutlery  Company  has  de- 
cided  to  equip  its  factories  with  electrical  power  and  has  placed  a  contract 
With  the  AllisChalmers  Company  for  a  150-lcw,  three-phase,  440-volt 
alternator,  one  belt-driven  exciter  and  an  18  in.  x  42  in.  horizontal  Rey- 
nolds-Corliss heavy  duty  engine,  three  30-hp  and  four  40-hp  motors 
William  \V.   Hildreth   is  chief  engineer. 

LITTLE  VALLEY,  X.  Y.— The  two  high-speed  automatic  tvpe  engines 
belted  to  alternating-current  generators  in  the  municipal  electric  liahting 
plant  are  being  replaced  with  a  iso-kw.  single-phase.  AllisChalmers 
alternator  and  direct-connected  8-kw  exciter,  both  to  be  driven  by  an 
18  in.  X  42  in.  horizontal  Reynolds-Corliss  engine  of  heavv  duty  t>-pe. 
One  of  the  high-speed  units  has  been  disposed  of,  while  the  other  will 
be  held  for  reserve  and  the  light  day  loads.  A  new  6J^  in.  x  r8  in.  hori- 
zontal tubular  boiler  has  been  purchased  of  McEwen  Brothers  to  be 
placed  in  the  plant.     C.  P.  Rice  is  superintendent 

NEWPORT.  X.  Y.-The  Xewport  Electric  Light  &  Power  Company 
has  applied  to  the  Public  Utilities  Commission  for  permission  to  issue  firs't 
mortgage  bonds  to  the  amount  of  $50,000.  The  proceeds  will  be  used  to 
rebuild  the  dam  of  the  company  which  recently  gave  awav.  The  com- 
pany also  asks  for  consent  to  supply  the  villages  of  Poland  and  Cold 
Brook,   in    Herkimer    County,    with    electricity. 

NEW  YORK.  N.  Y.— The  Long  Acre  Electric  Light  Company  has  been 
assigned  space  m  the  subway  conduits  for  its  electric  conductors  for  fur- 
nishing electricity  for  light,  heat  and  power  in  this  citv.  The  company 
proposes  to  proceed  immediately  with  the  building  of  its  plant. 

XEW  YORK,  X.  Y.-Bid.  will  be  received  by  C.  B.  J.  Snvder.-  super- 
mtendent  of  school  buildings,  until  July  22,  f<.r  installing  electric  equip- 
ment in  addition  to  and  alterations  in  Schools  14  and  29.  Borough  of 
Manhattan. 

NIAGARA  FALLS,  X.  Y.-The  Xiagara  Falls  Hvdraulic  &  Power 
Company  has  filed  application  for  permission  to  erect  its  new  power  house 
below  the  bank. 

XORTH  TONAWANDA.  X.  Y.-The  Common  Council  has  awarded 
the  contract  for  street  lighting  to  the  Tonawanda  Power  Company  for 
S57.50  per  lamp  per  year  for  a  term  of  three  years.  This  is  a  reduc- 
tion of  $,2.50  a  lamp  from  the  price  paid  under  the  last  contract  with 
the  company,  which  was  for  two  years.  The  new  schedule  goes  into 
effect   Aug.    i. 

XORWICH.  N.  Y.-The  State  Gas  and  Electric  Commission  has  finallv 
granted  the  Oriskany  Hydro-Electric  Companv  permission  to  carrv  on 
business  m  the  counties  of  Oneida.  Madison  and  Chenango.  The  balance 
of  the  stock  is  to  be  issued  when  the  charter  is  amended  to  cover  all 
towns  where  consents  have  been  granted.  The  company  proposes  to  build 
an  electric  transmission  line  and  electric  railway  from  the  terminus  of 
the  Itica  &  Mohawk  Valley  line,  at  Clinton,  south  to  Xorwich.  E.  H  ' 
Risley.  of  I'tica.  is  one  of  the  promoters. 

OSWEGO,  X.  V.-Thomas  X.  Devine,  city  clerk,  writes  that  plans  are 
now  NMng  prepared  for  the  power  house  to  be  erected  in  connection  with 
Bigh  dam.  For  further  informatici  address  F.  W.  Ormsby.  superinten- 
dent,   water   works. 

Llid^o"  T/^'i     "'  ^'''"  ^"  *  ^'"'"^  Co^v:^„y.     By  this  con- 

solidation, the  latter  company  takes  in  all  the  river  town,  in  Herkimer 
l-ounty  and  extends  as  far  north  as  Dolgeville. 

WTLMIXGTON.  N.  C.-The  Tidewater  Power  Company  has  filed 
amendments  to  its  charter  increasing  its  capital  stock  from  Jroo.ooo  to 
Si. 200.000. 

ARLINGTON.  OHIO.-TTie  city  of  Arlington  has  rejected  all  the 
bids  for  the  $:  0.000  lighting  bonds.     The  issue  will   be  readvertised. 

ATLANT.V  OHIO.— A  special  committee  has  been  appointed  bv  the 
l.it>-  Council  to  consider  the  question  of  establishing  and  operating  a 
municipal  electric  light  plant. 

J^^7'^-^n\{'"'''''''^-  0"IO-I'id^  will  be  received  until  Aug.  6 
b,  Wilham  G  Phare.  village  clerk,  CFairmount  P.  O.)  for  furnishing 
ma.enal   and    lighting  certain   streets  and   roads   in    Euclid   Heights   allot- 

Cu^o'^'"tV''-k  *""'?—'    """■■'"    ""'''"^   °'   '"'    stockholders    of   the 
Curahog,   Telephone   Company   will   be  held   July  22    for   the   purpose   of 
authorizing  an  increase  of  the  capital  stock  of  the  companv  bv  J, 00  000 
TOLEDO,  -OHIO.-Xew    bids    will    be    received    until    Tulv    26    bv   the 

^r,^''  r,T\  ',T""'/  "'  ""  "  "•'""'••  f"  «"  '-b"^  ""d'  '"«"ial  re. 
quired  in  the  building  of  a  healmg  and  power  house,  including  stack  for 
he  «me.  a,  the  Lucas  County  Infirmary;  also  at  the  same  time  for  in- 
•Ul  ing  in   the  heating  and  power  house,  boilers,   dynamos,  machinery   and 

e«,ma,ed   cos.   1,   ,27.00..     J.    W.    Kerr   i,  chairman   of   county  commis- 

KLAMATH  FALLS.  ORE.-Building  operation,  have  t«n  com- 
menced by  the  Southern  Pacific  Railway  Company  a,  Spencer,  on Te 
rel'oTl  ^CriJ"'  ""  """-Cion  of  a  large  hydrcelec.r'c  plaint  ,i 
.rrnsUh  S  """""^-'""'^  "•  '-'»«  «hc  power  for  o'pera.ing  its 
l::i:r,blu:  '8''mneTt,m  tire,:""   '"="""-  ""•'"""'•      ^''   -""'  "   " 

PANAMA.-Bld.  ,ill   be  recrired   until  July  30.   .t  the  office  of  the 


general  purchasing  officer.  Isthmian  Canal  Commission,  W^ashington.  D. 
C,  for  electric  fan  motors,  etc.  Blanks  and  general  information  relating 
to  this  work  can  be  obtained  at  the  above  office,  referring  to  circular 
(No.  376)  or  at  the  offices  of  the  assisUnt  purchasing  agents.  24  State 
Street,  New  York.  X.  Y.;  Custom  House,  Xew  Orieans,  La.;  1086  North 
Point  Street.  San  Francisco.  Cal..  and  410  Chamber  of  Commerce  Build- 
ing, Tacoma,  Wash.;  also  from  chief  quartermaster,  Chicago,  111.;  depot 
quartermaster,  St.  Louis,  Mo.;  depot  quartermaster,  Jeffersonville,  Ind., 
and  chief  quartermaster,  Atlanta,  Ga.  D.  W.  Ross  is  general  purchasing 
officer. 

LEBANON,  PA.— It  is  stated  that  the  Pennsylvania  Steel  Company, 
owners  of  the  Cornwall  ore  mines,  five  miles  from  Lebanon,  purpose 
erecting  a  modern  electrical  plant  in  Lebanon  to  supply  electricity  for  the 
mines  m  the  Cornwall  hil's,  and  also  for  operating  the  electric  railways  in 
this  territory.  The  new  plant  will  have  2000  horsepower  capacity,  arrange- 
ments having  been  made  for  the  installation  of  three  750-kw  engines,  all 
of  which  will  be  operated  with  the  gas  from  the  coke  ovens. 

SCRANTON.  PA.— Anticipating  the  ordinance  providing  for  the  plac- 
ing of  wires  underground,  the  Scranton  Electric  Company  has  commenced 
the  work  of  placing  its  wires  in  underground  conduits  in  the  central 
part   of  the  cit\. 

WEST  NEWTON.  PA.— At  a  meeting  of  the  Town  Cbuncil  held  July 
5,  arrangements  were  made  for  the  sale  of  the  local  municipal  electric 
light  plant  to  the  Pittsburg,  McKeesport  &  Westmoreland  Street  Railway 
Company.  The  company  will  furnish  electricity  for  lighting  the  town 
and  also  contemplates  enlarging  the  plant  to  furnish  electricity  to  operate 
the  electric  railway  which  is  to  run  from  this  place  to  Irwin.  The  town 
began  to  operate  the  plant  in  1893,  but  the  ser^■ice  has  been  unsatisfactory 
as  well  as  expensive.  Work  on  the  construction  of  the  electric  railway 
in   this  town  will   commence   soon. 

WILKES-BARRE,  PA.— Joseph  Dunn  is  reported  interested  in  a  new 
lighting  company  recently  formed  here,  which  is  about  to  apply  for  a 
charter. 

WILKES-B.\RRE.  PA.— The  Wilkes-Barre  Subway  Light  &  Power 
Company  has  applied  to  the  Secretary  of  State  for  a  charter.  Dr.  Lewis 
Edwards,  county  treasurer,  Fred  Darte  and  Reese  Lloyd  are  among  the 
incorporators.  It  is  stated  that  the  company  does  not  contemplate  build- 
ing a  plant  of  its  own  to  generate  electricity,  but  will  purchase  electrical 
power,  probably  from  the  Laurel  Line  Company. 

PONCE,  P.  R.— The  Ponce  Electric  Company  will  extend  its  tracks  to 
the  new  government  wharf  and  will  install  a  new  water-tube  boiler,  a 
water  softening  plant  and  purchase  two  motor  flat  cars. 

PROVIDENCE.  R.  I.— The  directors  of  the  Providence  Telephone 
Company  have  voted  to  increase  the  capital  stock  of  the  company  from 
$1,600,000  to  $2,100,000,  the  proceeds  of  which  will  be  used  to  increase  the 
capacity  of  the  system  and  improve  the  service.  The  company  has  been 
granted  permission  by  the  Town  Council  to  lay  conduits  on  Hope  Street 
and  Poppasquash  Road. 

ROCKINGH.\M.  S.  C.-The  Federal  Construction  Company  is  build- 
ing the  hydroelectric  plant  of  the  Rockingham  Power  Company.  Thomas 
F.    Richardson  is  resident  manager  of  the  company. 

GARY,  S.  D.— The  question  of  erecting  an  electric  light  plant  is  under 
consideration. 

PLATTE,  S.  D.— John  Alsher,  of  Wagner,  has  been  granted  a  fran- 
chise to  construct  and  operate  an  electric  light  plant  in  this  place. 

CLARKSDALE.  TENN.— The  aarksdale-ColliersvilleCovington  Inter- 
urban  Railway  Company  has  filed  an  application  for  a  charter.  The  capi- 
tal stock  of  the  company  is  $50,000.  and  the  incorporators  are  R.  F.  Tate 
and   others. 

M.^RY\"1LLE.  TENN— .X  contract  has  just  been  closed  by  the  light- 
ing committee  of  the  Maryville  Council  with  the  Rockford  Electric  Com- 
pany for  lighting  the  streets  of  the  town.  The  contract  provides  for 
thirty-five  incandescent  lamps  and  is  for  the  term  of  one  year,  at  the  rate 
of  $50  per  month. 

MONTEREY.  TENN.— The  citizens  have  voted  to  issue  $25,000  in 
bonds  for  the  construction  of  an  electric  light  plant  and  water  works 
system. 

B.MRD.  TEX. — The  local  electric  light  plant  has  been  shut  down, 'and 
it  is  reported  that  a  new  company  will  be  organized  with  ample  capital  to 
put   in   an    up-to-date  plant. 

BROWXSVILLE.  TEX.— Surveys  and  plans  are  being  made  for  an 
electric  plant  and  water  works  system. 

EL  PASO,  TEX.— Plans  have  been  prepared  by  the  EI  Paso  Electric 
Cbmpany  for  the  construction  of  a  large  electric  power  plant  on  the  Rio 
Grande  River  at  EI  Paso,  for  which  a  site  has  recently  been  purchased. 

EL  PASO,  TEX.— Extensive  additions  and  improvements  arc  being 
made  to  the  power  station  of  the  El  Paso  Electric  Railway  Company.  Two 
500-kw  turbo-alternators,  one  300-kw  motor  generator  and  boilers  of 
2000   horsepower   and  condensers   are   being   installed. 

GALVESTON,  TEX.— The  capacity  of  the  power  plant  of  the  Galveston 
Electric  Company  is  being  increased  by  the  installation  of  a  300-kw  alter- 
nating-current generator  and  a  5oohp  boiler.  • 

GONZALES,  TEX.— The  Gonzales  Electric  Light  &  Power  Company 
is  contemplating  installing  additional  machinery  that  will  double  the 
capacity  of  the  plant. 
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HAMLIN,  TEX. — It  is  reported  that  an  electric  liglit  plant  will  soon  be 
erected  in  this  place, 

HOUSTON,  TEX.— The  Houston  Electric  Company  has  recently  in- 
stalled  a  Hamilton'Corliss  engine  of  875  horse-power  direct  connected 
to  a  Crocker-Wheeler  generator. 

SHERMAN,  TEX.— The  City  Council  has  granted  the  Sherman,  Whites- 
boro  &  Gainesville  Kailway  a  franchise  over  Pecan  and  Walnut  Streets. 
It  also  granted  the  company  the  right  to  furnish  electricity  for  lighting 
and  power  purposes. 

STAMFORD,  TEX.— The  Stamford  Gas  &  Electric  Company  is  making 
improvements  to  its  plant  and  inst.illing  new  machinery.  H.  W.  Wright, 
of  Shrcvcport,  La.,  has  charge  of  the  work. 

TERRELL,  TEX.— A.  M.  Wooly,  city  secretary,  writes  that  the  citi- 
ccns  on  July  9  voted  to  issue  $15,000  in  bonds  for  constructing  an  elec- 
tric light  plant. 

TOYAH,  TEX.— The  Toyah  Electric  Light  Company  has  been  organ- 
ized to  operate  an  electric  light  plant  in  Toyah. 

WHARTON,  TEX.— H.  P.  Phiel,  of  Fredricksburg,  Tex.,  is  interested 
in  the  construction  of  an  electric  light  plant  in  this  place. 

STARKSBORO,  VT.— Messrs.  Blackwell  and  Chandler,  of  Brandon, 
have  been  in  town  investigating  the  water  privilege  owned  by  Baldwin, 
Carpenter  and  Vcrper  Thompson  with  a  view  of  purchasing  the  same  for 
the  purpose  of  developing  a  hydro-electric  plant. 

CHEHALIS,  WASH. — Arrangements  are  being  made  by  San  Francisco 
capitalists  to  erect  a  large  electric  power  plant  on  Packwood  Lake,  a  few- 
miles  distant  from  Cora.     H.   K.  Green  has  charge  of  the  work. 

NORTH  YAKIMA,  WASH.— The  franchises  and  other  assets  of  the 
Intcr-V'allcy  Traction  Company  has  been  taken  over  by  the  Yakima  Valley 
Transportation  Company.  It  is  the  intention  of  the  new  company  to  rush 
the  road  to  completion.  George  Rankin,  president  of  the  Yakima  Valley 
Trust  Company,  is  interested  in   the  company. 

SPOKANE,  W.\SH.— A  franchise  has  been  granted  by  the  County  Com- 
missioners to  the  Spokane  Traction  Company  to  build  a  street  railway 
line  across  Monroe  Park,  north  of  the  city. 

TACOMA,  WASH. — We  are  informed  that  no  bids  were  opened  on 
July  3  for  the  proposed  municipal  power  plant  (steam,  gas  or  hydraulic). 
New  bids  will  be  received  until  July  31  by  Owen  Woods,  commissioner  of 
public  works.  The  plant  will  have  a  capacity  of  not  less  than  4000  horse- 
power.    Contractors  arc  to  furnish   their  own   plans. 

ASHLAND,  WIS. — It  is  reported  that  bids  are  wanted  .-Xug.  i  for  a 
municipal    electric    light    plant. 

MENOMINEE,  WIS.— This  town  will  shortly  have  a  new  electric  light 
plant.  During  the  last  three  years  the  streets  and  business  places  have 
been  lighted  by  electricity  furnished  by  the  plant  of  the  Wisconsin  Sugar 
Company,  and  light  has  been  available  only  from  dark  until  midnight, 
from  Oct.  I  to  Feb.  i.  The  new  plant  will  give  24-hour  service  and  many 
local  concerns  have   decided  to  operate  their  plants   with   electricity. 

MILWAUKEE,  WIS.— Under  a  new  law  passed  by  the  Legislature, 
Mayor  S.  M.  Becker  will  have  the  appointment  of  a  commission  of  five 
members  to  take  charge  of  the  erection  and  management  of  the  municipal 
electric  lighting  plant.  The  matter  is  now  in  the  hands  of  the  Board 
of  Public  Works,  assisted  by  an  advisory  committee  of  aldermen.  The 
mayor  once  appointed  such  a  commission,  but  the  city  ordinance  under 
which  he  acted  was  found  insufficient  to  make  the  body  legal. 

OSHKOSH,  WIS.— Richard  H.  Hackett  has  been  appointed  receiver  of 
the  Winnebago  Traction  Company. 

LANDER,  WYO.— The  Lander  Electric  Light  &  Power  Company,  is 
contemplating  making  improvements  and  additions  to  its  plant  and  sys- 
tem, which  will  involve  an  expenditure  of  about  $15,000.  E.  .'Xmoretti. 
Jr.,  is  manager. 

GRAND  FORKS,  B.  C— The  City  Council  is  considering  the  question 
of  making  a  contract  with  the  West  Kootenay  Power  &  Light  Company 
to  furnish   the  city  with  electrical  power. 

CHATHAM,  ONT. — This  city  is  making  arrangements  to  apply  to  the 
Ontario  Railway  and  Municipal  Board  for  permission  to  submit  a  by-law 
to  the  people  providing  for  an  expenditure  of  $15,000  for  extensions  to 
the  electric  light  system. 

OTTAWA,  ONT. — The  Civic  Electric  Commission  is  negotiating  witn 
the  Ottawa  Electric  Company  to  purchase  the  equipment  now  used  by 
the  company  under  its  street  lighting  contract,  and  to  take  over  the  con- 
tract for  the  unexpired  term.  The  commission  recommends  that  the  city 
solicitor  l>e  instructed  to  prepare  an  offer  to  the  Ottawa  Electric  Com 
pany  of  $24,000,  the  amount  of  the  valuation  for  the  hangers,  wires,  lamps 
and  apparatus  used  by  the  company  for  street  lighting  purposes.  Also 
that  in  ease  the  company  does  not  accept  the  offer,  that  the  city  solicitor 
prei)are  the  necessary  notice  appointing  the  official  arbitrator  to  determine 
the  amount  to  pay  the  company. 

PETERBORO,  ONT.— The  negoti.itions  entered  into  some  time  ago 
by  the  city  with  the  I'ctcrlioro  Light  &  Power  Company  for  the  purchase 
of  the  electric  light  business  has  fiillin  through.  The  company  refuses  to 
go  any  further  with  the  matter,  unless  the  Ontario  Hydro-Eleetrtc  Power 
Conunission  agrees  to  sanction  any  agreement  entered  into  by  the  rate- 
payers and  the  company,  which  the  City  Council  will  not  agree  to.  The 
Council  has  decided  to  apply  to  the  HydroElcctric  Power  Commission  to 
acquire  water  power  privileges  and  construct  the  necessary  works  to  sup- 
ply cheap  power. 


ST.  CATHERINES,  ONT.— The  Niagara.  St.  Catherines  &  Toronto 
Railway  is  contemplating  building  an  extension  during  the  present  season 
from  this  place  to  Niagara-on-the-Lake,  Welland  and  Grimsby  Park.  The 
electric  line  is  also  to  be  extended  from  Niagara  Falls  to  Fort  Erie. 

DAWSON,  Y.  T. — The  Yukon  Milling,  Dredging  &  Power  Company 
has  been  granted  water  rights  on  the  Klondike  River,  three-quarters  of 
a  mile  above  Rock  Creek.  The  grant  is  for  5000  inches  and  for  3  term 
of  20  years.  The  company  proposes  to  develop  the  water  power  and  to 
transmit  electricity  for  commercial  purposes. 


Company  Elections. 

B.ALTIMORE,  M.  D.— .Vt  the  annual  meeting  ri  rhc  Consolidated  Gas, 
Electric  Light  &  Power  Company  held  recently,  the  stockholders  elected 
the  following  directors:  Charles  Adier,  Alexander  Brown,  .\nthony  N. 
Brady,  S.  R.  Betron,  Charles  T.  Crane,  John  B.  Dennis,  Charles  H. 
Dickey,  Francis  H.  Hamblcton,  Thomas  J.  Hayward,  Fairfax  S.  Land- 
street,  Ferdinand  C.  Latrobe,  Alten  S.  Miller,  S.  Davics  Warfield,  Fred- 
erick W.  Wood,  Thomas  J.  Shryock  and  Charles  M.  Cohn. 

MT.  WASHINGTON,  MD.— At  a  meeting  of  the  directors  of  the  Mt. 
Washington  Electric  Light  &  Power  Company,  held  June  25,  the  follow- 
ing officers  were  elected:  Thomas  W.  Offutt,  president  and  general  man- 
ager; .Mten  S.  Miller,  vice-president,  and  Harry  J.  Mclntyre.  secretary 
and    tr 


jVefa;  Industrial  Companies. 

THE  BERKSHIRE  ELECTRIC  COMPANY,  of  North  Adams.  Mass.. 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  W.  F.  Water- 
man, of  Boston,  and  Joseph  Lyons,  of  North  Adams.  The  purpose  of 
the  company  is  construction  and  allied  work  in  the  building  of  electr.c 
railways. 

THE  ELECTRIC  DEVELOPMENT  &  CONSTRUCTION  COM- 
PANY, of  Portland,  Me.,  has  been  incorporated  with  a  capital  stock  of 
$1,000,000  by  James  E.  Manter.  Clarence  E.  Eaton,  Charles  D.  Fuller- 
ton  and  Millard  W.  Baldwin,  of  Portland,  Me. 

THE  OLSON-BOETTGEK  ELECTRIC  MANUFACTURING  COM- 
PANY, of  St  Paul,  Mipn.,  has  been  incorporated  with  a  capital  stock 
of  $25,000  by  H.  C.  Boeitgcr,  J.  L.  Olson  and  H.  G.  Olson. 

THE  RUMSEY  ELECTRIC  COMPANY,  of  Camden,  N.  J.,  has  been 
incorporated  with  a  capital  stock  of  $125,000  by  G.  A.  Rumscy.  Sr.,  of 
Salem,  N.  J.;  W.  T.  Thomas,  of  Glenside,  Pa.,  and  C.  L.  Butler,  of 
Philadelphia,  Pa.  The  company  proposes  to  manufacture  and  deal  in  elec- 
trical machinery  devices  and  goods. 

THE  STEVENS  MANUFACTURING  COMPANY,  of  Woodbury, 
N.  J.,  has  been  incorporated  with  a  capital  stock  of  $50,000  by  F.  Stevens, 
G.  F.  Stevens  and  F.  W.  Wanderer,  of  Philadelphia,  Pa.  The  company 
proposes  to  manufacture  electrical  supplies,  etc. 

THE  SOUTHERN  INDI.\NA  ELECTRIC  COMPANY,  of  New  Al- 
bany, Ind.,  has  been  incorporated  by  Charles  D.  Knoefel,  Frank  Beau- 
cond,  oi  New  Albany,  Robert  S.  Donaldson  and  Philip  S.  Poguc,  of  Louis- 
ville, Ky.  It  is  the  intention  of  the  company  to  engage  in  the  manu- 
facture of  electrical  appliances,  among  which  will  be  a  terminal  box  for 
the  protection  of  cables.     The  capital  stock  is  placed  at  $5,000. 

THE  YETMAN  TYPEWRITER  TRANSMITTER  COMPANY,  of 
New  York,  N.  Y.,  has  been  formed  to  manufacture  transmitting  type- 
writers, telegraphic  transmitters,  automatic  telegraph  machine;^,  etc  The 
capital  stock  of  the  company  is  $i.soo.ooo  and  the  directors  are:  Charles 
E.  Yetman.  Samuel  Johnston,  William  M.  W'illiams.  and  Gabriel  Morton, 
ot  New  York,  N.  Y.,  and  James  J.  Stevenson,  of  Oshkosh,  Wis. 


New  Incorporations. 

SAN  FRANCISCO,  CAL.— The  United  Water  &  Power  Company  has 
filed  articles  ol  incorporation,  with  a  capital  stock  of  $j.5oo,ooo.  The 
company  proposes  to  conduct  a  system  of  water  supply  and  transmit 
electricity  to  this  city.  The  directors  are  .-Vrthur  L.  Pease,  James  D. 
Stewart,  Balfour  D.   .'Vdamson,  J.   L.   Gould  and  Charles  H.  Town. 

MARSHALL,  ILL.— The  Charleston,  Westiield.  Marshall  &  Terre 
Haute  Intcrurban  Railway  Company  has  been  incorporated  by  James 
Dawson,  William  B.  Scholfield,  Seymour  Hurst,  Norman  Bennett,  W.  L. 
Biggs,  M.  L.  Briscoe,  \V.  R.  Patten,  T.  M.  Berkeley  and  E.  T.  Pinnell. 

GREENFIELD,  IND.— The  Spring  Town  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $iSo  by  James  Parish.  Frank 
Carrier  and  others. 

ELK.\DER,  I.\. — .^^tieIcs  of  incorporation  have  been  filed  for  the  High- 
land Telephone  Company,  with  a  capital  stock  of  $800.  by  B.  M-  Benson 
and  others. 

JEFFERSON,  lA.— The  Jefferson  Mutual  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  M.  R.  Oine  and  others. 

M.VNK.\TO,  MINN.— The  Mankaio  Electric  Traction  Company  has 
been  organized,  with  \V.  L.  Hixon.  president;  Fr-^l  Kron.  vice-president; 
W.  D.  Willard.  secretary  and  treasurer,  and  H.  E.  Hance,  superintendent. 

NETCONG,  N.  J.— The  Willsbrook  Electric  Ught  Company  has  been 
incorporated    for   the    purpose    of    manufacturing   electricity    for    lighting. 
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beating  and  power  purposes.  The  capital  stock  of  the  company  is  $30,000 
and  the  incorporators  are  J.  S.  Kennedy,  H.  H.  Neiden  and  D.  M.  Cooke, 
of  Stanhope. 

GUTHRIE,  OKLA.— The  Enid.  Blackwell  &  Osage  Interurban  Trac- 
tion Company  has  been  chartered,  with  a  capital  stock  of  $1,000,000,  to 
build  a  railway  from  Enid  to  Pawhuska,  a  distance  of  85  miles.  The  in- 
corporators are:  George  W.  Bear,  Frank  Bradfield,  S.  I.  Hudkins,  John 
R.  Clover  and  Guy  5.  Manatt,  all  of  Enid. 

AUSTIN.  TEX. — The  Texas  Interurban  Company  has  been  chartered 
for  the  purpose  of  building  a  system  of  interurban  electric  railways,  with 
Austin  as  the  center.  The  company  is  capitalized  at  $400,000,  and  the 
incorporators  are:  Thomas  Moore,  of  Elizabeth,  X.  J.;  Ephraim  Miller, 
of  White  Plains.  N.  Y.;  Henry  M.  McKay,  of  Hempstead,  N.  Y.;  C.  P. 
Scrivener  and  S.  M.  Posey,  of  Austin.  It  is  announced  that  the  com- 
pany will  soon  commence  the  construction  of  an  interurban  line  from 
Austin  to  Lockhart,  a  distance  of  about  30  miles. 

STEPHEX\'ILLE,  TEX.— The  Stephenville  Light  &  Water  Company 
has  beea  incorporated,  with  a  capital  stock  of  $40,000,  by  C.  H.  Bencini, 
D.  H.  Burroughs  and  W.  D.  Head. 

WACO,  TEX. — The  Home  Light  &  Power  Company  has  been  incorpo- 
rated, with  a  capital  stock  of  $25,000,  by  C.  R.  Boyton.  M.  L.  Lane  and 
others. 

SEATTLE,  WASH.— Articles  of  incorporation  have  been  filed  for 
Puget  Sound  International  Railway  &  Power  Company,  of  Portland, 
Me.,  with  a  capital  stock  of  $2,250,000,  by  J.  H.  Drummond,  G.  M. 
Drummond,  W.  G.  Chapman,  of  Portland.  Me.;  Benjamin  Joy,  J.  S. 
Levering,  P.  L.  Warren,  A.  K.  Todd  and  T.  E.  Rousraaniere.  of  Boston, 
Mass. 

SPOKANE,  WASH. — Articles  of  incorporation  have  been  filed  for 
the  Panhandle  Electric  &  Power  Company,  with  a  capital  stock  of 
Si. 000,000.      The   directors   are    S.    W.   Payne   and   others. 

BURKHARDT,  WIS.— The  Burkhardt  Mil!  &  Electric  Power  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $50,000,  by  Frank  P. 
and   C.    Burkhardt. 


Legal. 


PROHIBITION  OF  CONTRACTS  OR  COMBINATIONS  IN  RE- 
STRAINT OF  INTERSTATE  COMMERCE  AND  IN  VIOLATION  OF 
THE  ANTITRUST  ACT.— In  an  action  to  recover  treble  damages  from 
the  defendant  company  under  section  y  of  the  act  of  Congress,  entitled 
"An  act  to  protect  trade  and  commerce  against  unlawful  restraints  and 
monopolies,'*  the  complaint  alleged  that  the  defendant  was  engaged  in 
purchasing  and  contracting  for  the  purchase  of  window  glass  from  the 
manufacturers  for  certain  jobbers  and  wholesale  dealers  doing  business 
in  different  states,  who  owned  and  controlled  practically  all  of  defend- 
ant's stock;  that  such  dealers  comprised  over  75  per  cent  of  all  those  in 
the  United  States,  and  sold  more  than  75  per  cent  of  the  window 
glass  sold  therein;  that  on  a  certain  date  the  defendant  entered  into  a 
combination  and  agreement  with  them  and  with  a  manufacturer  which 
owned  and  operated  factories  in  different  states  and  manufactured  70 
per  cent  of  all  the  window  glass  made  in  the  United  States,  by  which  the 
defendant  and  the  dealers  agreed  'o  buy  window  glass  from  no  other 
manufacturer  unless  at  a  materially  lower  price,  and  the  manufacturer 
agreed  to  sc'1  to  no  other  dealers,  except  at  higher  prices  than  it  charged 
them.  The  agreement  limited  the  quantity  of  glass  to  be  purchased  by 
each  dealer  and  gave  them  the  power  to  fix  arbitrarily  excessive  and  un- 
reasonable rates  which  were  to  be  charged  to  retail  dealers,  which  prices 
the  wholesale  dealers  were  to  maintain  under  the  penalty  of  heav>-  fines. 
It  was  held  that  the  declaration  charged  a  contract  or  combination  in 
restraint  of  interstate  commerce,  in  violation  of  the  statute  mentioned, 
which,  as  construed  by  the  Supreme  Court  of  the  United  States,  makes 
unlawful  any  contract  or  combination  in  restraint  of  interstate  trade  or 
coipmerce,  and  not  merely  those  which  are  in  unreasonable  restraint  of 
trade  and  t^cr<;forc  illegal  at  common  law.  "It  was  obviously  designed," 
said  the  coun,  "to  destroy  or  minimize  competition  between  certain 
wholesalers  and  jobbers,  alleged  to  be  7.^  per  cent  of  the  whole  number 
«o  engaged  in  the  United  States,  and,  in  the  language  of  the  Supreme 
Court,  'to  destroy  or  restrict  free  competition  in  interstate  commerce  is 
to  restrain  such  commerce.*  ** 

LIABILITY  OF  CASUALTY  COMP.VNY  TO  TELEPHONE  COM 
PAVY  ON  POLICY  INSURING  LATTER  AGAINST  LOSS  FROM 
LIABILITY  FOR  DAMAGES.— A  policy  issued  by  a  casualty  company 
insured  a  telephone  company  against  loss  from  liability  for  damages  on 
account  of  bodily  injuries  accidentally  suffered  by  any  person  as  a  re- 
•ult  of  the  negligence  of  the  telephone  company.  The  policy  limited  the 
casualty  company's  liability  arising  from  the  death  of  or  injury  to  one 
perKin  to  $5,000.  provided  for  notice  to  the  casualty  company  of  any 
injury  or  claim  for  damages  therefor,  and  prohibited  the  assiired  from 
making  any  settlement,  incurring  any  expense  or  interfering  in  any 
negotiations  for  settlement  or  in  any  legal  proceeding  without  the  con- 
sent of  the  casualty  company.  While  the  policy  was  in  force  an  em- 
ploye of  the  telephone  company  was  killed  at  Owensboro,  Ky.,  by  com- 
ing in  contact  with  a  telephone  wire  which  had  been  negligently  allowed 
to  rest  upon  an  electric  light  wire.  The  telephone  company  gave  notice 
of  this  accident  to  the  casualty  company  and  an  action,  which  was 
brought  by  the  administrator  of  the  deceased  employe,  was  defended  by 
'i-nsel  employed  by  the  casualty  company.     The  action  resulted  in  a  ver- 


dict for  $12,000  in  favor  of  the  plaintiff.  During  the  course  of  the  trial 
the  telephone  company  had  paid  the  costs  of  the  plaintiff  and  the  casualtj- 
company  had  incurred  considerable  expense.  The  casualty  company  at- 
tempted to  deduct  from  the  $3,000  due  the  telephone  company  under 
the  policy  the  amount  which  it  had  expended  in  connection  with  the 
defense  and  the  telephone  company  claimed  to  be  entitled  to  the  entire 
$5,000  and,  in  addition,  the  sums  which  it  had  paid  out  in  connection 
with  the  case.  It  was  held  that,  construing  the  policy  as  a  whole,  the 
casualty  company  was  liable,  in  addition  to  the  $3,000,  for  the  costs  and 
expenses  which  the  telephone  company  had  been  compelled  to  pay.  A 
policy  of  insurance  prepared  with  much  care  for  the  interests  of  the  in- 
surer should  be  construed  favorably  to  the  other  party,  if  the  language 
leaves  the  matter  in  doubt.  New  Amsterdam  Casualtj-  Company  vs.  Cum- 
berland Telephone  &  Telegraph  Company,  U.  S.  Circuit  Court  of  Ap- 
peals,   152  Fed.   Rep.  961. 

RAILROAD  COMPANY  CANNOT  KEEP  TELEGRAPH  COMP.\NY 
FROM  ERECTING  ITS  POLES  AND  WIRES  ALONG  THE  RAIL- 
ROAD RIGHT  OF  WAY —The  same  principle  which  justifies  a  railroad 
corporation  in  condemning  a  right  of  way  over  the  lands  of  private  in- 
dividuals in  the  first  instance  will  stand  for  the  subsequent  condemna- 
tion of  a  right  of  way  by  a  telegraph  company  against  the  railroad. 
This  is  an  old  and  just  proposition  of  law  recently  reiterated  by  the 
United  States  Circuit  Court  in  a  case  involving  an  attempt  by  the  At- 
lantic Postal  Telegraph  Cable  Company  to  acquire  a  portion  of  the  right 
of  way  of  the  Georgia  Railroad  &  Banking  Company,  between  the  cities 
of  Augusta  and  Atlanta,  wherein  to  erect  its  poles  and  wires,  and  an 
effort  on  the  part  of  the  railroad  company  to  keep  the  right  of  way  en- 
tirely for  its  own  use  on  the  plea  that  the  installment  of  the  telegraph 
line  would  interfere  with  its  business.  In  the  proposed  line  of  the  tele- 
graph company  it  was  planned  that  the  poles  would  not  be  over  20  feet 
in  height  and  that  they  should  be  removed  at  least  20  feet  from  the  end 
of  the  nearest  cross-tie.  The  railroad  company  declared  that  at  certain 
points  its  right  of  way  was  far  too  narrow  to  permit  of  the  execution  of 
this  plan.  The  court,  however,  was  of  the  opinion  that  this  statement  ap- 
plied at  those  attenuated  points  on  the  Georgia  line  where  it  seemed  to 
enjoy  nothing  but  roadbed,  and  that  contiguous  territorj-  upon  which  a 
pole  might  rest  would  probably  be  found  in  the  neighborhood;  The  rail- 
road company  argued  against  the  admission  of  the  telegraph  company 
upon  its  domain  that  there  were  many  curves  in  the  road  and  that,  at 
these  points,  the  wires  would  have  a  tendency  to  pull  the  poles  down 
upon  the  tracks,  which  argument  was  met  by  the  court  in  this  wise: 
"In  railroad  construction  and  maintainance  curves  are  not  novel,  and 
it  would  seem  easy  enough  by  proper  bracing  to  protect  the  roadbed  and 
track."  The  railroad  company  then  complained  that  the  Western  Union 
already  was  in  possession  of  part  of  its  right  of  way  putting  it  to  the 
same  use  as  that  contemplated  by  the  Atlantic  Company  and  said,  in 
effect,  that  one  was  enough.  But  the  court  again  favored  the  telegraph 
company  in  holding  that  because  one  telegraph  company  had  secured  a 
prior  occupancy  for  its  lines  could  not  be  made  a  ground  upon  which  to 
hold  that  other  companies  might  not  thereafter  institute  additional  lines. 
The  existence  of  competing  lines  along  the  same  right  of  way  was  a  means 
of  insuring  fair  service  to  the  public.  The  president  and  general  man- 
.^t•er  of  the  Southern  railroad  testified  that  during  a  sleet  storm  of  1905 
several  hundred  telegraph  poles  were  strewn  across  the  various  lines  of 
lailroad  in  his  section,  causing  great  delay  to  the  trains,  and  that  tele- 
graph poles,  when  in  close  proximitj-  to  a  railroad  track,  were  often 
caused  to  fall  by  taking  fire.  "These  conditions,  while  obviously  dis- 
tressing," said  the  court,  "would  in  this  day  scarcely  enbarrass  the  won- 
derful profession  of  engineering,  which  has  woven  the  gigantic  suspension 
li:idge,  constructed  the  transcontinental  railway,  conducts  mighty  steara- 
.>-l;ips  over  the  shallows  where  Israel  escaped  and  Pharaoh  perished,  and 
even  now  is  rushing  to  completion  that  Isthmian  canal,  which  for  more 
than  400  years  has  quickened  the  imagination  of  the  discoverer,  the 
geographer  and  the  statesman."  It  was  held  that  none  of  the  grounds 
advanced  by  the  railroad  company  was  sufficient  to  warrant  the  court 
in  enjoining  the  telegraph  company  from  proceeding  with  the  work  of 
electing  the  proposed  line.  Georgia  Railroad  &  Banking  Company  vs. 
.\Ilantic  Postal   Telegraph   Cable  Company,    152   Fed.   Rep.   991. 


Obituary. 


MR.  J.  MENASCO.— Advices  from  Monroe,  La.,  state  that  Mr,  .Tohn 
Mcnasco,  the  city  electrician,  was  struck  by  a  train  there  on  July  2  and 
instantly  killed.  The  body  has  been  sent  to  his  daughter  at  Bisbee,  .\rk., 
for  interment.  He  had  held  his  position  at  Monroe  for  the  last  four 
ye.irs.  and  was  about  40  years  of  age, 

MR.  H.  L.  CARTER.— Advices  from  Harrisburg,  Pa.,  of  July  13,  re- 
port the  death  there  of  Mr.  Henry  L.  Carter,  50  years  old,  the  president 
of  the  York  Haven  Power  &  Paper  Company,  of  a  stroke  of  apoplexy  at 
his  home.  He  leaves  a  widow  and  eight  children.  The  York  Haven 
plant  is  a  modern  and  interesting  one,  and  has  been  described  in  our 
pages  during  the  past  year. 

MR.  N.  HAMILTON.— The  death  is  announced  at  Hot  Springs,  Ark., 
of  Mr.  Nandaior  Hamilton,  of  H.irrishurg,  Pa.,  aged  50  years.  He  was 
quite  active  in  local  Democratic  politics.  He  was  largely  interested  in 
the  Paxtang  Electric  Company,  was  one  of  the  organiiers  of  the  South- 
west Missouri  Electric  Railway  system,  and  was  president  of  the  Union 
Telegraph  &  Telephone  Company,  operating  exchanges  in  Rock  Island. 
111.,  .ind  Davenport.  la. 
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MR.  RICII.\Rn  F.  GOTSCHALK,  president  of  the  Columbus  Street 
Railway  and  Light  Company,  of  Columbus,  Ind.,  was  killed  July  lo. 
While  endeavoring  to  fix  a  trolley  wire  he  slipped  from  the  ladder  which 
bad  been  placed  against  the  guy  wire  and  fell  into  the  street.  Mr.  Got- 
schalk  was  identified  with  the  Columbus  Company  and  its  constituents  for 
a  number  of  years,  going  to  Columbus  from  Chicago  in  1889.  He  was 
4J  years  of  age  and  is  survived  by  a  widow  and  two  children. 


Personal. 

MR.  J.  A.  STANTON,  of  Cincinnati,  Ohio,  has  been  made  secretary 
and  treasurer  of  the  Mt.   Carmel,  111.,  Gas  &  Electric  Company. 

PROF.  V.  KARAPF.TOFF,  of  Cornell  University,  has  written  a  text- 
book on  "Experimental  Electrical  Engineering,"  which  will  be  published 
this    fall. 

MR.  A.  H.  WALTON,  of  the  British  Thomson-Houston  Company,  is 
now  in  this  country  and  has  been  visiting  various  plants  in  order  to  study 
the  latest  .American  developments  in   nowcr  plants. 

PROF.  H.  H.  NORRIS.  of  Cornell  University,  has  prepared  for  the 
use  of  students  a  work  entitled  ".Vn  Introduction  to  the  Study  of  Elec- 
trical  Engineering,"  which  will  issue  from  the  press  Aug.    15, 

MR.  A.  W.  Z.AHM,  who  was  formerly  business  manager  of  the  Peo- 
ple's Gas  &  Electric  Company,  of  Mason  City,  la.,  has  been  appointed 
manager  of  the  Fort  Dodge,  la..  Light  &  Power  Company. 

MR.  Guy  W.  TALBOT,  vice-president  and  general  manager  of  the 
Corvallis  &  Eastern  Railroad,  has  resigned  to  take  the  position  of  vice- 
president  and  general   manager  of  the  Oregon  Electric  Railway. 

MR.  CHARLES  H.  MERZ.  of  London  and  Newcastle-upon-Tyne.  Eng- 
land, consulting  electrical  engineer,  announces  that  the  style  of  his  firm 
will  hereafter  be  Merz  &  McLellan.  His  new  associate  is  Mr.  W.  Mc- 
Lellan. 

MR.  B.  W.  TRAFFORD,  manager  of  the  Chesapeake  &  Potomac  Tele- 
phone Company,  Baltimore,  Md.,  has  been  appointed  general  manager  of 
the  Michigan   State  Telephone  Company,  with  headquarters  at  Detroit. 

MR.  .\.  S.  K.^LENBORN,  formerly  assistant  electrical  engineer  of 
the  California  Gas  &  Electric  Corporation,  has  charge  of  the  newly  e- 
tablished  offices  of  F.  G.  Baum  &  Company,  497  Arcade  Annex,  Seattle, 
Wash. 

MR.  W-  J.  ECK  has  been  appointed  electrical  engineer  of  the  South- 
ern Railway  Company,  with  headquarters  at  Washington,  D.  C,  vice 
Mr.  Gray  W.  Johnston.  The  road's  superintendent  of  telegraphs  is  Mr. 
C.    P.    Adams. 

MR.  MARSDEN  J.  PERRY,  vice-president  of  the  Union  Trust  Com- 
pany, of  Providence,  R.  I.,  and  past  president  of  the  National  Electric 
Light  Association,  has  been  elected  vice-president  of  the  Night  and  Day 
Bank  of  New  York. 

MR.  J.  S.  VIEHE,  formerly  with  the  Southern  Power  Company,  has 
been  appointed  electrical  engineer  for  the  Federal  Construction  Company, 
which  is  building  the  dam,  power  house  and  transmission  line  of  the 
Rockingham    Power    Company,   of   Rockingham,    N,    C. 

DR.  ALFRED  BERLINER,  director  of  Siemens  &  Halske.  etc.,  is  on  a 
visit  to  this  country,  and  is  making  a  trip  around  the  world.  He  will  pro- 
ceed next  to  Japan,  and  thence  across  Siberia.  Dr.  Berliner  is  familiar 
with  this  country,  having  spent  some  few  years  in  Chicago. 

MR.  HENRY  C.  HAZZARD,  of  New  York  City,  has  been  appointed 
chief  clerk  of  the  division  of  light,  heat  and  power  of  the  second  district 
(up  state)  Public  Utilities  Commission.  He  was  the  secretary  of  the  old 
State  Commission  of  Gas  and  Electricity  at  a  salary  of  $3,000. 

MR.  F.  C.  LEWIS,  superintendent  of  the  Denison,  Tex.,  exchange  of 
the  Southwestern  Telephone  Company,  has  resigned  and  accepted  a 
position  in  the  engineering  department  of  the  Home  Telephone  Company, 
of  Los  Angeles.  Cat.      Mr.  T.   G.   Wilkins  will  succeed  Mr.   Lewis. 

DR.  N.  M.  HOPKINS,  electrical  engineer  for  consolidated  power 
plants.  Department  of  the  Navy,  contributed  recently  to  the  Journal  of 
Ihe  American  Society  of  Naval  Engineers  some  interesting  data  on 
standard  lighting  piotcction  for  power  plant  chimneys  at  U.  S.  yards. 
It  has  now  been  issued  in  pamphlet  form. 

MR.  RAYMOND  H.  SMITH,  superintendent  of  the  Bridgeport  di- 
vision of  the  Connecticut  Railway  S:  Lighting  Company,  has  tendered 
his  resignation  is  to  take  effect  as  soon  as  his  sucessor  is  appointed.  Mr. 
ilh  has  accepted  the  position  of  superintendent  of  the  Albany  & 
trie  RaiUv.-iv  &  Lighting  Company,  of  Hudson,  N.  Y. 

MR.  ANTHONY  J.  HKADY  has  been  elected  a  director  of  the  British 
Columbia  Copper  Company,  to  succeed  Colonel  John  Weir,  who  resigned 
bectuse  of  ill-health.  Mr.  Brady  sailed  suddenly  for  England  last  week, 
in  connection,  it  is  believed,  with  his  large  interests  in  the  American  To- 
bacco Company  and  its  English  allies,  now  under  fire  of  litigation  with 
the  government  legal  authorities  in  Washington. 

MR.  GEORGE  W.  MARTIN,  formerly  editor  of  the  Eltelrieal  Age. 
and  latterly  with  the  engineering  department  of  the  New  York  Edison 
Company,  has  been  appointed  by  Ford,  Bacon  &  Davis  as  assistant  to 
the  resident  engineer  for  the  construction  of  a  combined  gas,  water 
and  electric  plant  .it  Pine  Bluff.  .\rk..  for  the  Pine  Bluff  Water  & 
Light   Company. 

MR.  HERBERT  S,  WHITON.  chief  engineer  of  the  Ponce  Electric 
Company,  of  Ponce.  Porto  Rico,  has  been  appointed  manager  of  the  com- 
pany   in    place   of    Mr.    Gardner    Rogers,    who    is    returning   to   the    Boston 
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office  of  Stone  &  Webster.  Mr.  Tames  E.  Walker,  of  the  Boston  office, 
has  been  appointed  assisunt  treasurer  at  Ponce,  to  take  the  position  of 
Mr.  William  H.  Stone,  who  is  leaving  the  company  to  become  manager 
of  the  Mayaguez  Light  &  Power  Company,  of  Mayaguez.  Porto  Rico. 

MR.  H.  M.  HIRSCHBERG,  of  the  Excello  Arc  Lamp  Company,  has 
gone  on  a  two  months'  trip  to  England  and  Germany  and  through  the 
continent  generally  in  order  lo  study  lighting  conditions  and  to  make  ar- 
rangements for  a  new  line  of  lamps  next  year.  The  Western  traveling 
representative,  Mr.  C.  W.  .Armstrong,  will  be  in  New  York  for  a  num- 
ber of  days  in  connection  with  work  at  the  head  office.  Mr.  O.  Baer- 
uinkel  has  returned  from  an  extensive  tour  through  Canada,  where  he 
visited  the  largest  power  and  lighting  plants  in  the  provinces  of  Manitoba 
and  Ontario. 

MR.  H.  .MILLIKEN.  who  recently  joined  the  engineering  staff  of 
W.  S.  Barstow  &■  Company.  New  York  City,  leaves  this  week  for  their 
Portland,  Ore.,  office,  where  he  will  be  permanently  located  as  resident 
electrical  engineer.  Graduating  from  the  Massachusetts  Institute  of 
Technology  with  a  degree  of  E.  E.  he  entered  the  engineering  depart- 
ment of  the  General  Electric  Company,  at  Schenectady,  later  taking  a 
post  graduate  course  at  the  Case  School  of  Applied  Science.  Cleveland, 
Ohio.  For  the  last  two  years  he  had  been  identified  with  the  operating  de- 
partment  of  the  New  York  Edison  Company,  prior  to  his  association 
with   the    Barstow   staff. 

A  BROOKLYN  NIGHT.— On  Monday.  July  8.  at  the  Brighton  Beach 
Hotel,  the  contract  department  of  the  Edison  Electric  Illuminating  Com- 
pany, of  Brooklyn,  had  as  its  guests  at  dinner.  W.  W.  Freeman.  W.  F. 
Wells,  P.  \.  Atkinson  and  J.  F.  Becker.  Jr..  the  vice-president,  general 
superintendent,  treasurer  and  general  agent  of  the  company.  Mr.  J.  F. 
Becker,  the  able  contract  chief,  acted  as  toastmaster.  Toasts  were  re- 
sponded to  briefly  by  some  six  or  eight  of  the  diners,  after  which  Mr. 
W.  W.  Freeman,  through  his  thoughtfulness  and  generosity,  made  it  pos- 
sible that  this  dinner  become  an  annual  affair.  .\fter  the  banquet 
the  open  doors  of  the  Music  Hall  swallowed  officers  and  men,  where  a 
splendid  bill  was  thoroughly  enjoyed  by  all. 

MR.  PUTN.XM  .\.  B.XTES,  under  whose  direction  a  large  consign- 
ment of  apparatus  has  just  been  shipped  to  Manila,  P.  1.,  for  the  elec- 
trical equipment  of  Fort  Wm.  McKinley,  has  closed  contracts  for  a 
complete  electric  generating  plant,  storage  battery,  steam  heating  and 
ventilating  installation  for  the  Scvilla  Home  and  Hospital  now  in  the 
course  of  construction  in  t'le  Borough  of  the  Bronx.  His  services  have 
also  been  engaged  by  the  architects  in  charge  of  the  Wadsworth  Athe- 
neum,  of  Hartford,  Conn.,  to  which  institution  the  Colt  estate,  of  Hart- 
ford, and  Mr.  J.  P.  Morgan  have  recently  given  liberal  sums  for  the 
election  of  new  wings  to  contain  art  galleries  and  museums.  The  heat- 
ing, ventilating  and  lighting  systems  for  these  buildings  are  now  being 
designed  by   Mr.    Bates. 

MR.  W.  J.  WILGUS,  vice-president  of  the  New  Yo.-k  Central  &  Hud- 
son River  Railroad  Company,  has  tendered  his  resignation,  to  take  effect 
Oct.  1.  The  following  is  the  official  announcement  issued  by  the  com- 
pany: "Mr.  Wilgus  has  several  times  during  the  last  two  years  sug- 
gested his  desire  to  retire  from  his  official  connection  with  the  ser\*ice  of 
the  company,  but  the  great  work  of  changing  from  steam  to  electric  power 
in  the  electric  zone  and  the  reconstruction  of  the  Grand  Central  terminals 
made  it  almost  impossible  for  the  road  to  comply  with  Mr.  Wilgus' 
wishes.  The  initial  installation  of  electricity  having  been  completed  and 
the  practicability  and  success  of  handling  the  business  of  the  road  by  the 
new  power  having  been  fully  demonstrated  by  months  of  successful  oper- 
ation, Mr.  Wilgus  renewed  his  request  to  be  relieved  at  as  early  a  date 
as  practicable,  suggesting  July  i  as  the  date.  At  the  earnest  request  of 
Piesident  Newman,  however,  Mr.  Wilgus  has  consented  to  remain  in 
his  present  position  until  Oct.  i,  and  with  this  understanding  his  resig- 
nation, effective  on  that  date,  was  reluctantly  accepted." 

MR.  PETER  COOPER  HEWITT  has  transferred  his  energies  from 
the  electric  and  automobile  fields  and  has  lately  been  working  on  high- 
si»eed  marine  craft  of  the  "gliding"  type,  on  the  plan  of  a  flying  machine, 
and  capable  of  60  miles  an  hour.  In  the  model  from  each  comer  of  the 
frame  there  are  dropped  into  the  water  perpendicular  steel  arms.  These 
arms  extend  18  ir.ches  below  the  bottom.  To  the  arms  are  fastened  steel 
planes,  having  a  slant  upward  in  front  of  about  1  in  8.  The  bottom  sub- 
merged planes  have  3  square  feet  of  surface  and  those  above  it  are 
laiger.  The  total  supporting  surface  of  the  four  principal  planes,  there- 
fore, is  8  square  feet.  The  motor  is  set  forward  and  the  single  screw 
turns  just  back  of  the  front  sets  of  planes.  On  either  side  of  the  shell  is 
a  gasoline  tank.  In  operation  the  screw  driving  or  pulling  the  craft  for- 
ward forces  the  slightly  slanted  planes  through  the  water  and.  on  ac- 
count of  their  slant,  the  craft  is  forced  upward.  The  greater  the  speed 
the  higher  the  craft  rises.  When  it  has  reached  a  speed  which  forces  the 
topmost  vanes  out  of  the  water,  or  partly  out.  part  of  the  supporting  sur- 
face is  lost  and  the  craft  settles  lower,  this  principle  constantly  operating 
to  maintain  a  perfect  level  for  the  «hell  at  a  given  distance  above  the 
-urface  of  the  watt  r. 


Trade  Publications. 


MECHANICAL  DRAFT.— With  this  title  the  Green  Fuel  Economiier 
Company.  Mattea».in,  N.  Y.,  h.is  issued  a  pamphlet  describing  and 
illustrating  the  application  of  mechanical  draft  in  connection  with 
economizers, 

COOL  THOUGHTS.— "Something  Cooling  for  a  Hot  Day"  k  the 
title  of  an  attractive  16-page  folder  designated  as  Bulletin  No.  90,  recently 
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issued  by  the   B.   F.   Sturtevant   Company.     It  descr 
electric  propeller  fans  and  illustrates  their  application. 

TRUMBULL  CHEER  for  July  is  full  of  good  things,  including  a 
monthly  calendar  for  the  desk.  The  Trumbull  Electric  Manufacturing 
Company's  factory  at  Plainville,  Conn.,  is  shown,  besides  several  excellent 
illustrations  of  switches.  Price  lists  of  the  switches  made  by  this  com- 
pany are  also  given. 

*'PLAXT  ECONOMY*'  is  the  title  of  a  pamphlet  by  Mr.  H.  P.  Dennis, 
M.  E.,  an  authority  on  power  plant  equipment.  It  deals  with  the  im- 
portant uses  of  automatic  recording  instruments 
Bristol  Company,  of  Waterbury,  Conn..  ^^ 
bulletin  to  any  person  interested. 

"PAISTERY."— Bulletin  No.  44,  of  the  H.  T.  Paiste  Company,  Phila- 
delphia, Pa.,  relates  to  bushings,  rosettes,  fusible  hanger  boards  for  mul- 
tiple arc  lamps,  taplets,  etc.  These  goods  are  well  illustrated  and  the 
prices  given.  June  being  the  brides'  month,  the  front  cover  has  an  illus- 
tration of  a  young  lady  in  bridal  garments. 

WESTIXGHOUSE  LAMPS.— A  aS-page  pamphlet  in  a  cover  of  artis- 
tic design  and  execution,  has  been  issued  by  the  Westinghouse  Lamp  Com- 
pany to  describe  and  illustrate  various  types  of  incandescent  lamps 
of  its  manufacture.  Twenty-six  half-tones  from  refinished  photographs, 
printed  on  as  many  pages,  show  the  principal  types  of  lamps,  which  arc 
described  in  the  opening  pages.  Information  is  also  given  as  to  the 
selection  of  lamps. 


ELECTRICAL  MEASURING  INSTRUMENT,— The  Leeds  &  North- 
rup  Company,  of  Philadelphia,  has  issued  a  third  and  much-enlarged 
edition  of  its  catalogue  of  electrical  measuring  instruments.  The 
pamphlet,  which  is  7  ins.  by  10  ins.  in  size,  and  substantially  bound, 
contains  125  pages  of  text  and  illustrations,  the  latter  aggregating  more 
than  100.  A  considerable  number  of  the  instruments  have  not  been 
previously  catalogued,  among  which  are  a  line  of  resistance-thermometers, 
fault-finder,  synchronizing  and  speed-controlling  apparatus,  alternating- 
direct-current  co:r.parator,  bridge  for  locating  faults  in  power  circuits,  etc. 


'Business  Notes. 


WESTINGHOUSE  :M0TUKS.— Among  the  orders  which  the  Westing- 
house  Electric  &  Manufacturing  Company  has  taken  since  the  first  of 
June  are  one  for  16  locomotives  for  coal  mines  in  West  Virginia  and 
Kentucky,  and  orders  for  one  for  an  iron  mine  in  Sweden,  another  for  a 
power  company  in  the  State  of  Washington,  and  one  for  a  plate  glass 
mill  at  Charleroi.  Pa.;  a  complete  electric  motor  equipment  for  a  phos- 
phate mine  in  Florida;  and  for  a  lumber  camp  at  Mount  Pleasant,  Pa.; 


order  for  39  motors  to  drive  machiner 
plant  at  Da>-ton,  Ohio;  59  motors  for  d 
ton,  Mass..  and  a  large  number  for  rui 
Passaic,  N.  J.;  15  motors  are  going  to 
20  to  a  paper  mill  in  Fulton.  N.  Y. 


cash  register  manufactu 
iving  textile  looms  at  East  Hamp- 
ning  spindles  in  a  worsted  mill  at 
paper  mill  in  Canton,  N.  C,  and 
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UNITED  STATES  PATENTS  ISSUED  JULY  9,   igor- 
[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  Attys..  41  Park  Row.  \.  V.] 

859.200.  ELLECTRICSWITCH  HANDLE;  Charles  A.  Clark.  Hartford, 
Conn.  App.  filed  May  7.  190-.  A  construction  of  handle  for  a 
rotary  snap  switch  provided  with  yielding  means  whereby  it  may  be 
attached  to  the  switch  spindle  so  as  to  hold  the  cover  in  position 
without  requiring  the  spindle  to  be  of  exact  length  with  relation  to 
the  base  or   frame. 

859.201.  TELEPHONE    SYSTEM;    Henry    P.     Clausen.      ~  ' 
.\pp.    filed   July    18,    1903.      Complete   diagram    includini 
and   ringing   connections. 

859,219.  BLOCK-SIGNAL  SYSTEM;  Laurence  A.  Hawkins.  Schenec- 
tady, N.  Y.  .App.  filed  Dec.  5.  1906.  Relates  to  block-signal  sys- 
tems for  electric  roads,  in  whicii  both  rails  are  made  conductive  for 
all  currents  without^  inductive  bonds  or  special  connections.  Has 
normally  open  circuited  transformers  connected  across  the  rails  at 
intervals. 

859.221.  TELEPHONE  SUPPORT:  Stephen  C.  Houghton.  Rome,  N. 
Y.  App.  filed  July  10,  1906.  Construction  of  switchbox  adapted  to 
contain  switches    for   the   local  circuits. 

859.255-  SHUNT  FOR  ELECTRICAL  ME-\SURING  INSTRU- 
MENTS 


-Shunt    fo 


ip05.  A  shunt  for  electric  measuring  instruments  comprising  a  re- 
sistance strip  having  heat  radiators  in  good  thermal  relation  at  dis- 
tributed points  along  its  surface. 

859276.  TELEPHONE  SWITCHBOARD;  Frank  \V.  Wood.  Newport 
News.  Va.  App.  filed  luly  12.  1906.  The  combination  with  a  sup- 
port, of  a  shutter  hinged  thereto,  and  contact^,  oi)frating  means  there- 
for, drops  and  an  operator's  set  mounted   upon  the  shutter, 

850,278.  SWITCH-CLIP;  Gilbert  Wright,  Pittsfield,  .Mass.  App.  filed 
.Tunc  17.  1905.  .'X  switch  clip  comprising  abutting  plates  having  off- 
set portion.s  and  proviiled  with  a  threaded  opening,  a  portion  of 
which   is  formed  in  each   plate. 

AND    TR.' 

Scranton,  Pa.  App.  filed  Oct.  12.  1904. 
J  nc  coml)ination  with  an  engine  and  a  driving  shaft  operativcly  con- 
nected thereto,  of  a  dynamo  electric  machine  comprising  an  outer 
mcmticr  secured  to  said  driving  shaft,  an  intermediate  stationary 
mcmlK-r  and  an  inner  rntatablc  member  having  a  shaft  operativcly 
connected  to  the  mechanism  which  is  to  be  driven  anfl  a  clutch  for 
connecting  said  shafts  together. 

859.292.  ELECTRIC  LIGHTING;  Johannes  Harden,  Schenectady,  N, 
Y.  App.  filed  Dec.  10.  1003.  In  combination  for  use  in  an  alternat- 
ing-current arc  lamp,  an  electrode  containing  a  predominating  amount 
of  titanic  material,  and  an  electrode  composed  principally  ot  carbon. 

859,316,  SNAP-SWITCH:  Walter  S.  Ma^er.  Philadelphia,  Pa,  App. 
filed  April  4,  1907,  A  snap-switch  having  various  detail  features  of 
improvement. 

859.318.  DYNAMO  ELECTRIC  MACHINE;  Edgar  W.  Mix  and  Paul 
Bunet.  Paris,  France.  .\pp.  filed  Nov.  20.  iqo6.  In  a  multipolar 
dynamo  electric  machine,  a  parallel-wound  drum  armature,  a  field 
magnet  having  commutating  poles,  and  means  for  producing  in  each 
pole  two  magncto-mntive  forces  proportional  respectively  to  the  cur- 
rents flowing  through  the  two  adjacent  commutator  brushes, 

859.333-  METER:  William  H,  Pratt.  Lynn.  Mass.  App,  filed  Sept. 
25.     1905-       A     watt-hour     meter     designed     to     show     the     energy 


consumed  11 
the  battery, 
by    exterior 


nagnetu 


a  storage  battery,  and  the  energy  supplied  by 
h  is  so  arranged  that  it  will  not  be  influenced 
fields. 


UNIPOLAR      GENERATOR;       Elihu     Thomson,  ■  Swampscott, 


machine,  a  pair  of 
rrying  the  main 
nd  bearing  on  a 
Df  a  single  arma- 


F.    W.    Alexan- 
1905. 


1,35c.      

Mass.     App.   filed   Sept.   28,    1905.      In  a  unipola 
collecting    brushes    independent    of    the    brushes 
armature    current    connected    to   the   field   ^yindin 
pair  of  collector   rings,   connected  to  opposite  ends  of 
ture  conductor. 

1,358.     ALTERNATING-CURRENT    MOTOR;     Ernst 
derson,     Schenectady,    N,    Y'.       -App.     filed    .\ug.     19,     ^,..  . 
alternating-current    motor,    a    slotted    core    provided    with    distributed 
coils  all  equal   in  size,  alternate  coils  being  connected  in  independent 
sets  to  form  two  sep,irate  windings  of  different  numbers  of  poles, 

),359.  FREQUENCY-CH.ANGEK;  Ernst  F.  W,  Alexanderson, 
Schenectad>',  N.  Y.  App.  filed  Aug.  24,  1905.  In  a  frequency 
changer,  two  relatively-movable  magnetic  cores,  and  two  windings  of 
different  pole  numbers  on  each  core,  both  windings  on  one  core  be- 
ing connected  to  the  same  alternating-current  circuit,  and  one  of  the 
windings  on  the  other  core  being  connected  to  a  second  alternating- 
current  circuit   and   the  other  short-circuited. 

1,361.  ROTOR  FOR  HIGH-SPEED  DYNAMO-ELECTRIC  MA- 
CHINES; Bernard  .\.  Behrend,  Norwood,  Ohio.  App.  filed  Nov,  30, 
1 006.  Covers  features  of  construction  of  the  rotating  members  of 
high-speed  dynamos,  such  as  the  rotary  fields  of  turbo-alternators. 

,,363.  SECTIONAL  GANG-BOX  FOR  PUSHBUTTON 
SWITCHES;  I^on  W.  Bossert,  Utica,  N.  Y'.  App.  filed  Feb.  19, 
1906.  Improvement  in  multi-sectional  gang  boxes  for  rotary  or  push- 
button switches.  Provides  means  whereby  sections,  preferably  drawn 
up  from  metal,  may  be  assembled  together  to  accommodate  varying 
numbers   of   switches. 

),367,     ELECTRICAL    PUSH    BUTTON;     Frederick    W,    Cohn,    New 


ork,  N.  Y,     .App.  filed  March  5,  1907 
dget"   push   button. 

DYNAMO-ELECTRIC  MACHINE 


Details  of  construction  of  a 
Patrick   J.    Collins,    Scian- 


In  a  dynamo-electric  machine, 
er  rolatable  member,  an  inter- 
ith  said  inner  and  outer  mem- 
nection    between    said    rotatable 


559.368.  DYNAMO-ELECTRIC  MACH 
ton,   Pa,     App.    filed   Nov.    16.    1904. 
an    outer    stationary    member,    an    ii 
mediate    rotatable   member   coacting 
hers,    and    a    mechanical    driving    c 
members, 

859.369.  DYNAMO-ELECTRIC  MACHINE;  Patrick  J.  Collins,  Scran- 
ton, Pa,  .\pp.  filed  Nov.  30,  1904.  The  combination  with  an  engine, 
of  a  dynamo  ticctric  machine  comprising  an  outer  stationary  mem- 
ber, an  intermedi.-ite  rotatable  member  having  a  shaft  operativcly  con- 
nected to  the  engine,  an  inner  rotatable  member  having  a  shaft  jour- 
nalcd  within  the  shaft  of  the  intermediate  member,  and  a  clutch  for 
connecting   said    shafts    together, 

859,431.  APPARATUS  FOR  THE  ELECTROLYTIC  PRODUCTION 
OF  CHEMIC.VL  CO.MPOUNDS;  Courtland  F.  Carrier,  Jr.,  Elmira. 
N.  Y.  .App.  filed  .tunc  9.  1906.  Provides  an  appar.-itus  whereby  coin- 
pounds  which  require  the  use  of  a  free  metallic  clement  in  their 
preparation  by  electrolysis  may  be  continuously  produced  by  an 
economical   method. 

859.435.  SAFETY  DEVICE  FOR  ELECTRIC  MOTORS;  Frederick 
JI.  Conlec,  Madison.  Wis.  App.  filed  Dec.  9,  1905.  The  field  cir- 
cuit of  the  motor  has  a  no-voltajrc  magnet  and  device  controlled 
thereby  for  closing  the  armature  circuit. 

859,437.  PRIMARY  BATTERY;  William  P.  Divine  and  Albert  J. 
Shinn.  Philadelphia,  I"a.  .App.  filed  Aug.  i,  1906,  Construction  of 
battery  having  a  plurality  of  porous  tubes  and  a  hollow  header  con- 
necting  and   supporting  the   electrodes, 

859,449,  TROLLEY-HARP;  John  Hensley,  Huntington,  Ind.  App,  filed 
Oct.  25,  1906.  Provides  a  trolley-harp  having  a  guard  to  prevent  the 
trolley  wheel  from  coming  down  on  top  of  the  wire  when  trying  to 
replace   it  after  it  has   left  the  wire. 

859.464.  ANTI-BUZZING  DEVICE  FOR  TELEPHONES;  August 
Schaffer,  East  Columbus,  Ohio.  App.  filed  Dec,  24,  1906.  An  anti- 
luuzing  device  for  telephone  receivers  comprising  essentially  in  com- 
bination, a  wire  screen,  a  washer-like  device,  and  a  concavo-convex 
piece,  adapted  to  be  placed  together  and  secured  in  the  ear  piece  of 
the  receiver. 
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859,473,  ELECTRIC  SIGNALING  SYSTEM  AND  SELECTIVE 
.MECHANISM  THEREFOR;  Jean  F.  Webb,  Jr.,  Chicago,  111.  App. 
Iilcd  Aug.  2S,  1906.  Details  of  construction  of  signaling  system, 
having  a  selective  mechanism  dcsiRncd  to  signal  any  desired  or 
selected  station  from  a  home  or  central  station.  Employs  a  step-by- 
step  ratchet  controlled  switch  arm  at  each  station. 

859,479.  GUARD  ATTACHMENT  FOR  TELEPHONES;  George  L. 
lilackburn,  Greensboro,  N.  C.  App.  filed  March  7.  "907.  .  bhect 
metal  device  applied  to  ordinary  desk  telephone  to  protect  receiver. 

859,515.  ELECTRIC  LIGHTING;  William  J.  Phelps,  Detroit,  Mich. 
App.  filed  July  15,  1903.  Covers  features  of  the  switch  of  an  incan- 
descent lamp  having  two  separate  filaments  of  different  illuminat- 
ing  power. 

859,5->3.  MAGNETIC  CLUTCH;  Lewis  D.  Rowell,  Milwaukee,  Wis. 
App.  filed  .May  1,  1905.  Relates  to  improvements  in  magnetic  clutches 
in  which  the  driven  member  may  be  gradually  accelerated  and  after 
it  has  attained  full  speed  the  two  members  positively  connected. 

859,';-:4.  ELECTRICAL  CONTACT-FINGER;  Henry  K.  Sandell,  Chi- 
cago.  111.  App.  filed  Jan.  21,  1907.  Electrical  contact  finger  for  self- 
playing  instruments  adapted  to  a  perforated  sheet  and  make  contact 
with    tlic   metallic    roller  thcrc-bcneath. 

8S9,?14.  TELEPHONE  SELECTING  APPARATUS;  William  D.  _Wat- 
kins  San  Jose,  Cal.  App.  filed  April  30,  1906.  In  selecting  signal- 
ing apparatus,  circuit-closing  cont.icts,  an  oscillatory  selecting  member. 
.Ml  electromagnet  for  actuatiiiK  the  same,  and  means  for  guiding  the 
selecting  member  in  a  zigzaK  path  into  circuit  closing  position. 

859,545.  DYNAMO-ELECTRIC  MACHINE;  Patrick  J.  Collins,  Scran- 
ton,  Pa.  App.  filed  Dec.  27,  1904.  In  a  dynamo-dcctric  machine,  a 
generator  armature,  a  motor  armature,  and  an  intermediate  held 
member  wound  and  arranged  to  produce  a  magnetic  flux  passing  in 
a   single    path    through    both    armatures. 

859,547.  SAFETY-FUSE  FOR  ELECTRIC  CIRCUITS;  Charles  S. 
Davis,  Somcrville,  Mass.  App.  filed  Oct.  27,  1905.  Safety  fuse  for 
electric  circuits  of  the  cartridge  type,  in  which  the  fusible  wire  is  en- 
closed in  a  casing  and  surrounded  by  gas  absorbing  materials.  Ihe 
caps  of  the   fuse  are  secured  thereon  by  a  bayonet  point. 

859,551.  CUT-OUT  SWITCH  FOR  SERIES-PARALLEL  CONTROL- 
LERS; Arthur  C.  Eastwood,  Cleveland,  Ohio.  App.  filed  Sept.  27, 
1906.  Relates  to  means  for  cutting  out  one  motor  or  group  of  motors 
operated  in  series-parallel  by  means  of  single  operating  controller. 

8S9,5S6.  METHOD  OF  AND  APPARATUS  FOR  FAULT  LOCA- 
TION ON  ELECTRICAL  CONDUCTORS;  Herbert  M.  Friendly. 
Portland,  Ore.  App.  filed  April  10,  1905.  Electrical  testing  device 
intended  for  locating  grounds  or  crosses  on  cables  or  insulators. 
Form   of  Wlieatstone  bridge. 

859.565.  APPARATUS  FOR  DETINNING  TIN-SCRAP;  Meredith 
Leitch,  Eliz.ibeth,  N.  J.  App.  filed  Feb.  17,  1906.  Has  a  tubular 
U-shaped  basket  through  which  a  conveyor  passes  and  a  tank  adapted 
to  contain   a   liquid   for   treating  the  contents  of   said   basket. 

859.566.  METHOD  OF  DETINNING  TIN-SCRAP;  Meredith  Leitch, 
Elizabeth,  N.  J.  .-Vpp.  filed  Feb.  17,  1906.  Relates  to  the  method  of 
the  above  patent. 

859,578.  ELECTRIC  SOLDERING  TOOL;  Nicholas  Porrclla,  New 
York,  N.  Y.  App.  filed  Feb.  20,  1906.  Provides  a  soldering  tool  in 
which  the  heating  coil  is  disposed  within  the  soldering  head  so  as  to 
be  protected  against  corrosion  and  oxidation,  and  in  which  the  tool 
mav  be  heated  to  either  of  two  degrees  of  heat. 

859  5-9'     ARC-LIGHT  ELECTRODE;    Rolx.-rt  H.   Read,  Schenectady,  N. 


859,641.  ELECTRIC  FURNACE;  Edward  A.  Colby.  Newark.  N.  J. 
App.  fiitd  Nov.  23,  1905.  Construction  of  induction  furnace  having 
a   refrigerating  circulation   system. 

850,667.  AUTOM.XTIC  TROLLEY-GUARD;  Henry  A.  Kenned,  .Vatick. 
R.  I.  .App.  filed  Ian.  29,  1907.  Construction  of  trolley  wheel  having 
a  perforated  yieldingly  supported  revoluble  and  endwise  movable 
guard  flange. 

859,674.  MASSAGE  APPAR.VTUS;  Carl  O.  Li ndstrom  Chicago  111. 
App.  filed  May  26,  1906.  Vibratory  massage  apparatus  designed  to  be 
driven  by  a  motor  and  in  which  the  force  or  range  of  the  vibrauon 
can  be  changed  as  required. 

859,703.  INSULATING-STRAIN;  Louis  Steinberger.  New  York.  N.  Y. 
App.  filed  May  1,  1906.  Construction  of  strain  insulator  having  cir- 
cumferential ribs  to  prevent  crcepage  currents  in   wet  weather. 

859,731.  ELECTRICAL  CONDENSER;  Sidney  A.  Reyland.  Elyria. 
Ohio.  App.  filed  Jan.  10,  1907.  A  combined  contact  and  securing 
bolt  by  means  of  which  a  telephone  condenser  can  be  held  upon  a 
a  suitable  rack. 

859753.  PROCESS  FOR  THE  BUILDING  UPOF  SPONGY  LEAD 
PLATES  FOR  ELECTRIC  STORAGE  BATTERIES;  Julius  Du- 
mant,   Gyor,   Austria-Hungary.     App.   filed   Nov.   28,    1906.     The   pr> 


859,703-— Insulnti'iK  Strain. 
V.     .\pp.  filed  May  18,  1901.     An  arc-light  electrode  containing  carbid 
of  aluminum. 

859,598.  ELECTRIC  SIGNALING  AND  TESTING  MECH.\NISM; 
John  D..r,in,  Jr.,  Schenectady,  N.  Y.  App.  filed  June  28,  1906..  Cov- 
ers siRii.ilinR  and  testing  mechanism  for  use  in  an  open  circuit  elec- 
tric sinruiliug  and  testing  system  having  a  rectifying  electrolytic  cell 
incorpoi.'ttcd  in  the  circuit. 

859,608.  ELECTRIC  RESISIANCE  ELEMENT;  Albert  L.  Marsh. 
Lake  ClulT,  III.  App.  filed  Feb.  iS,  1907.  An  electric  resistance  ele- 
ment composed  of  an  alUn-  consislint;  of  metal  having  the  properties 
of  nickel   and  cobalt,  and   a   relativelv  small  proportion   of  aluminum. 

859.620.  ELECTRICAL  SELF-PLAYING  INSTRUMENT;  Henry  K. 
Sandell,  Cl.icago,  111.  App.  filed  Feb.  5.  1906.  An  electrical  xylo- 
phone. 

859.621.  CIRCUIT  CHANGER;  Edmund  O.  Schweiticr  and  Alfred 
Herr.  Chicago,  111.  App.  filed  Sept.  14,  '904.  Has  a  spring  actuated 
switch  and  a  thermal  actuated  device  included  in  the  circuit  and 
.-idapted  to  l>c  operated  by  the  pnssage  of  an  excess  current  through 
it.  and  movable  into  and  out  of  the  path  of  travel  of  said  switch  to 
hold  and  release  the  silnie. 


859,820.— Eli 


Motor   Wheel. 


cess  of  building  up  spongy  lead  plates  for  electric  storage  batteries 
which  consists  in  dividing  the  plates  into  sections  and  then  varying 
the  relative  order  of  the  sections  to  bring  the  internal  surfaces  to 
the  outside  and  the  deteriorated  surface  to  the  inside. 

859,774.  TWO-WIRE  MULTIPLE  TELEPHONE  SYSTEM;  Jacob  W. 
Lattig,  West  Bethlehem,  and  Charles  L.  Goodrum,  Philadelphia,  Pa. 
App.  filed  June  6,  igoj.  Complete  diagram  of  circuits  far  multiple 
excnange  system  iiiclu  ling  phantom  line  circuit. 

859.783.  TROLLEY-FINDER;  Frederick  A.  Sellev.  Nashville,  Tenn. 
App.  filed  Julv  26.  1906.  Has  a  pair  of  pivoted  fingers  pivoted  to  the 
trolley  harp  and  gear  connections  for  moving  them  upwardly  so  as  to 
keep  the  wheel  on  the  wire. 

859,792.  DETINNING;  Raymond  S.  Wile,  Pittsburg.  Pa.  .\pp.  filed 
Oct.  19,  1906.  The  process  of  detinning  which  consists  in  dissolving 
the  tin  in  a  solution  and  subjecting  such  solution  to  the  action  of  a 
current  of  sufficient  voltage  to  cause  the  separat-on  of  the  tin.  said 
solution  consisting  of  stannic  chloride  having  hydrochloric  acifl 
added  thereto. 

859,816.  LIQUID-FLOW  ALARM;  Raymond  S.  Kelsch,  Montreal.  Que- 
bec, Canada.  App.  filed  May  3.  190-.  ..Provides  means  whereby  a 
cup  rising  and  falling  within  a  casing  will  sound  a  suitable  alarm  at 
the  limit  of  its  movement. 

859.820.  ELECTRIC  MOTOR-WHEEL:  Karsten  Knudsen,  Grand  Rapids, 
Mich  \pp.  filed  Oct.  4.  1906.  Has  a  driving  shaft  mounted  co- 
axially  with  respect  to  the  driven  member,  a  pinion  thereon,  gearing 
between  opposite  sides  of  the  pinion  and  opposite  sides  of  the  driven 
member  and  equalizing  means. 

859.821.  CONTROLLER  FOR  INCANDESCENT  ELECTRIC-LIGHT 
BULBS;  Theodore  Kopp.  Philadelphia.  Pa.  App.  filed  Oct.  13. 
1906.  An  electric  light  controller  provided  with  conuct  arms  and  a 
short  circuit  pin,  said  contact  arms  and  short  circuit  pin  being  nor- 
mally  held  out  of  engagement,  a  resistance  coil  and  connecUons  for 
making  contact   between    said   arms   and    between    said   arms   and   pin. 

859.826.  VARIABLE-SPEED  MOTOR;  George  Martinka,  Jersey  City. 
N.  J.  App.  filed  July  17.  1006.  Relates  to  electrical  generators  .Tno 
is  designed  to  produce  an  easy  adjustment  of  the  variable  speed 
necessary  on  such  motors  as  are  usually  employed  in  direct-con- 
nected electrically  driven   m.ichinery. 

859.827.  HYGIENIC  TELEPHONE  APPLIANCE;  Charles  H.  Moly- 
neux  and  Max  Braunstein.  Rochester.  N.  \.  -App.  filed  Sept.  IJ 
1906.  A  device  of  the  character  described  comprising  an  upper 
casing  having  a  stationary  shaft  to  support  a  rolled  strip  of  mate- 
rial and  a  door,  a  lower  casing  comprising  relauvely  fixed  and  mov-- 
able  sections  and  a  hinged  door,  a  winding  shaft  carried  by  said 
door,   and   means   for  preventing  retrograde  movement  of  said  shaft- 

S59.840.  ELECTRIC  LIGHT  ILLUMINANT;  Robert  H.  Read.  Schen- 
ectady. N.  Y.  .\pp.  filed  Sept.  16.  1904.  .\n  arc-light  electrode  con- 
taining magnesium  carbid. 

859.867.  TROLLEY;  Charles  A.  Bluhm,  Michigan  City.  Ind.  .\pp.  filed 
Feb.  27,  1906.  Contact  shoe  for  threaded  shells  having  a  roller  on  a 
short  pivoted  arm  which  can  be  raised  off  the  rail  by  a  r«i  or  wire 
connection. 

859.868.  THIRD  RAIL;  Charles  A.  Bluhm.  Michigan  Citv.  Ind.  App. 
filed  Feb.  27,  1006.  Construction  of  third  rail  in  which  th^  flow  of 
current  to  tlie  collector  shoe  will  not  be  interrupted  at  crossings,  etc. 

859,872.  RAILW.VV  BLOCK-SIGNAL  SYSTEM;  Winthrop  M.  Chap- 
man, Newton.  Mass.  .\pp.  filed  Feb.  4.  190J.  Covers  complete  detail 
features  including  lamps  and  solenoid  mechanism  for  moving  the 
semaphore   arms. 

859,884.  TELEPHONE  SERVICE  APPAR.\TUb:  Unah  ^.  Jackson, 
Ossipee.  N.  H.  App.  filed  Aug.  18.  1905.  Two-party  line  sul^cribera 
instrument. 

859.889.  ARCLIGHT  ELECTRODE;  Robert  H.  Read.  Schenectadv.  N. 
Y.  App.  filed  Oct.  10.  loo.-.  An  arc-light  electrode  formed  of  car- 
bid  of  tit.anium. 

859.890.  ARC-LIGHT  ELECTRODE:  Robert  H.  Read.  Schenectady. 
N.  V.      .App.    filed   Oct.   25,    1902.     Carbid  electrode  with   waterproof 

859.891.  .■VRC-LIGHT  ELECTRODE:  Robert  H.  Re.-id.  Schenectady, 
N  Y.  .-Vpp.  filed  Mav  2a.  1005.  An  arc  electrode  consisting  of  nr- 
coniuni   >-:iv   id   .admixed   with   o  suitable  binding  material. 
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Technical  Graduates. 

Elsewhere  is  given  the  result  of  a  census  of  the  universities, 
colleges  and  technical  schools  of  this  country,  instituted  in  order 
to  obtain  data  as  to  the  number  of  students  enrolled  in  electrical 
engineering  courses  during  the  past  scholastic  j'ear,  and  the 
total  number  of  graduates  to  date  from  the  time  the  first 
fledgling  electrical  engineer  issued  from  the  academic  shades 
into  what  at  the  period  was  an  extremely  unsympathetic  world. 
As  will  be  seen  from  the  tabulation,  the  number  of  students 
enrolled  was  little  short  of  9000,  the  graduates  in  June  numbered 
T358,  and  -the  total  number  of  graduates  to  date  has  reached, 
in  round  numbers,  11.000.  Lack  of  previous  data  prevents  com- 
parisons with  former  years,  but  it  can  safely  be  assumed  that 
instead  of  high-water  mark  being  reached,  the  immediate  future 
will  show  large  increases  in  the  number  of  students  enrolled 
and  in  the  number  graduated.  The  returns  show  a  considerable 
number  of  schools,  particularly  in  the  newer  states,  which  have 
only  recently  organized  electrical  engineering  courses  that  will 
require  some  time  for  development,  and  the  avidity  with  which 
graduates  have  of  recent  years  been  sought  by  manufacturing 
companies,  and  lately  by  operating  companies,  must  have  had 
an  effect  in  rendering  the  promise  of  an  electrical  course  at- 
tractive to  the  budding  youth  and  the  fond  parent. 


The  magnitude  of  the  figures  we  print  may  cause  uneasi- 
ness to  those  who  fear  that  the  influx  of  graduates  is  greater 
than  the  absorptive  capacity  of  the  electrical  industry.  If  th,; 
graduates  were  only  fitted  for  purely  technical  careers,  there 
would  be  cause  for  real  alarm  as  the  actual  requirements  in  this 
line  could  any  year  be  supplied  by  a  small  percentage  of  the 
graduates.  In  point  of  fact,  however,  we  doubt  if  the  schools 
are  turning  out  nearly  as  many  men  as  could  be  utilized  with 
benefit  to  the  electrical  industry  and  with  profit  to  the  gradu- 
ates. It  seems  now  thoroughly  established  in  the  electrical  field, 
and  is  becoming  recognized  in  other  industrial  fields,  that  the 
technical  graduate  is  ideal  raw  material  from  which  to  recruit 
every  branch  of  an  industry:  that  if  taken  at  the  plastic  stage 
upon  entry  into  the  work-a-day  world,  he  can  be  shaped,  almost 
at  will,  to  fill  any  position  in  the  electrical  industry,  technical, 
administrative,  manufacturing  or  commercial.  In  the  day  when 
both  the  graduate  and  the  public  considered  a  degree  a  certificate 
of  ability  to  practice  a  branch  of  engineering  in  all  of  its 
details,  the  employer  never  thought  of  the  holder  of  a  sheep- 
skin in  connection  with  other  duties  than  merely  technical  ones. 
In  time,  however,  it  was  found  that  the  training  of  the  sound 
judgment  which  really  constitutes  the  engineer  took  time,  and 
that  in  the  same  period  the  graduate  could  not  only  be  equally 
well  qualified  for  the  duties  of  any  non-technical  branch  of  the 
industry,  but  more  quickly  and  more  efficiently  (jualificd  than 
young  men  not  technically  educated. 

In  other  worcK.  il  was  found  that  the  mental  training  and 
discipline  of  character  received  in  the  schools  are  of  the  highest 
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practical  value  in  life  entirely  aside  from  the  technical  bearing 
of  the  studies  pursued ;  and,  moreover,  that  technical  knowledge 
is  constantly  of  value  in  enabling  commercial  manufacturing, 
and,  in  fact,  all  non-technical  situations  of  an  industry  to  be 
grasped  more  confidently  and  more  firmly.  The  electrical 
schools  are  thus  rapidly  becoming  the  sole  avenue  to  the  posi- 
tions of  profit  and  power  in  the  industry.  This  is  already  true 
with  respect  to  the  manufacturing  branch,  and  the  movement 
appears  to  be  gaining  strength  progressively  in  the  central 
station  and  electric  railway  branches.  Any  fear  as  to  the 
schools  at  the  present  time  over-supplying  the  market  for 
technical  graduates  is,  we  believe,  groundless. 


The  I.  E.  S.  Convention. 

The  first  annual  convention  of  the  Illuminating  Engineering 
Society  is  a  milestone  in  the  progress  of  a  new  art.  It  is 
altogether  astonishing  that  so  little  attention  had  been  paid 
until  within  a  few  years  to  the  proper  utilization  pf  artificial 
light  and  the  new  society  seems  actually  to  have  found  and 
filled  a  long-felt  want  in  bringing  together  the  men  who  are 
directly  interested  in  proper  illumination.  The  trouble  here- 
tofore has  been  that  the  engineering  of  illumination  in  so  far 
as  it  has  existed  at  all  has  been  merely  a  neglected  branch  of 
something  else.  Possibly  the  electrical  side  of  the  matter  has 
been  better  developed  than  any  other,  but  though  electrical 
bodies  have  met  and  passed  resolutions  about  illumination,  they 
have  carried  no  weight  whatever  because  they  represented 
merely  the  electrical  side  of  the  question  and  rightly  or  wrongly 
were  under  suspicion  of  self-interest.  The  Illuminating 
Engineering  Society  as  a  whole  has  no  axe  to  grind  for  the 
benefit  of  any  especial  illuminant.  The  list  of  papers  announced 
for  the  convention  next  week  covers  a  wide  range  of  topics. 
Of  the  17  papers  promised  less  than  half  are  purely  on  the  side 
of  electric  lighting,  the  rest  being  devoted  to  other  illuminants 
and  to  the  general  problems  of  the  art.  Illuminating  engineer- 
ing covers  a  much  broader  ground  than  electric  lighting,  al- 
though to-day  electricity  is,  of  course,  the  chief  illuminant  in 
large  installations. 

It  is  high  time  for  this  subject  to  take  a  place  in  engineering 
education  and  especially  in  the  higher  schools  of  technology 
and  of  architecture.  We  are  not  aware  of  a  single  course 
in  illumination  given  to  students  of  architecture  anywhere  in 
the  world,  although  the  architect  above  all  others  is  the  man 
who  has  to  deal  with  it  most  frequently  and  during  the  only 
stage  at  which  proper  provision  can  be  made  for  it.  The 
modern  city  is  rapidly  becoming  an  advocate  of  the  24-hour 
day  and  its  night  conditions  are  of  very  great  importance. 
Hence  its  aspect  and  efficiency  as  a  nocturnal  being  must  be 
scrupulously  considered.  For  this  reason  the  art  of  artificial 
lighting  has  assumed  an  importance  during  the  past  ten  years 
greater  than  it  could  have  acquired  in  the  previous  ten  centu- 
ries. The  export  on  illimiination  must  have  a  broader  training 
than  if  he  were  dealing  merely  with  gas  or  electricity  or  oil. 
for  he  must  gain  a  very  clear  idea  of  the  technical  features  of 
all  of  them  and  of  a  good  many  special  matters  besides.  \Vc 
know  of  no  technological  course  yet  planned  to  cover  the 
needful  ground,  although  something  is  being  done  in  con- 
nection with  a  few  electrical  courses.  We  hope  the  coming 
convention  will  help  to  bring  people  to  a  realization  that  there 


really  has  arrived  a  new  branch  of  engineering  and  the  be- 
ginnings of  a  new  profession.  When  one  considers  that  the 
expert  in  illumination  often  is  able  to  double  the  efficiency  of 
the  illuminating  plant,  whatever  it  is.  thereby  doubling  the 
useful  light  or  halving  its  cost,  the  economic  importance  of  the 
subject  is  at  once  apparent.  The  coming  convention  should 
draw  a  large  attendance  and  should  arouse  keen  interest  in 
the  possibilities  of  improvement.  The  program  is  a 
most  promising  one  even  from  the  standpoint  of  the  layman. 
The  engineers  who  gather  to  discuss  it  form  a  representative 
body  from  all  over  the  country  and  we  trust  the  Hub  to 
give  them  a  hearty  welcome. 


Illegal  Penalty    Clauses. 

Some  of  the  recent  anti-corporation  laws,  in  various  states, 
especially  the  laws  directed  against  railroads  and  seeking  to 
enforce  lower  rates,  have  been  extreme  in  their  severity;  leading 
already  to  a  marked  revulsion  in  popular  sentiment  on  the 
subject.  It  would  seem  that  some  of  this  new  legislation  is 
also  tainted  with  illegality,  and  the  decision  of  Judge  Pritchard, 
of  the  U.  S.  Court,  in  \orth  Carolina  this  week,  is  likely 
to  attract  an  unusual  amount  of  attention,  from  its  strong  pro- 
nouncement in  this  respect.  The  state  has  passed  a  low-rate 
law,  inflicting  heavy  penalties,  and  under  it  a  ticket  agent  had 
been  sent  to  the  chain  gang.  This  man  the  judge  has  set  free 
on  habeas  corpus  proceedings,  declaring  the  law  unconstitu- 
tional. Moreover,  he  pointed  out  that  the  penalties  inflicted  by 
the  statute  would  close  the  doors  to  a  judicial  hearing  and 
would  amount  to  two  and  a  half  million  dollars  a  day  if  the 
penalty  was  enforced  on  the  sale  of  each  ticket,  which  is  eight 
times  more  than  the  amount  involved  in  the  original  suit;  also 
that  it  would  do  violence  to  the  comity  which  exists  between  the 
State  and  Federal  courts.  While  not  imputing  any  improper 
motives  to  officials  or  State  courts.  Judge  Pritchard  remarked 
that  if  such  conduct  were  permitted  to  be  pursued  it  would 
have  the  effect  of  defeating  the  jurisdiction  of  the  United  States 
courts. 


In  thus  protecting  private  property  against  confiscation,  the 
judge  has  touched  points  of  vital  interest  to  corporations  such 
as  those  engaged  in  the  field  of  light  and  power  with  rates 
subject  to  all  kind  of  dictation  from  municipal  or  state  edicts 
and  authorities.  The  rule  has  a  direct  bearing,  for  example, 
on  the  80-cent  gas  dispute  in  New  York,  and  is  likely  to  be 
cited  hereafter  in  other  conflicts  over  public  utilities,  especially 
where  heavj-  penalties  might  be  involved  capable  of  bankrupting 
a  company  by  their  enormity.  Moreover,  as  Judge  Pritchard 
remarked:  "If  the  criminal  prosecution  against  the  agents,  con- 
ductors and  employees  is  permitted  to  continue,  the  managers 
of  the  railroads  cannot  successfully  operate  their  trains,  carry 
the  mails,  or  continue  their  usefulness  in  inter-state  commerce." 


Spans    and    Transmission  Line  Towers. 

Until  recently,  electrical  engineering  hardly  came  into,  contact 
with  structural  engineering  or  bridge  building.  \ow  it  involves 
structural  engineering  not  only  in  the  construction  of  large 
alternators,  but  also  in  tower-construction  for  transmission 
lines.  A  paper  on  the  latter  subject  was  recently  read  by  Mr. 
D.  R.  Scholes  before  the  American  Institute  of  Electrical 
Engineers.     It  is  shown  in  the  paper  that  if  the  weii-ht  of  the 


July 


ELECTRICAL       WORLD 


steel  in  a  tower  be  divided  into  three  items — that  for  supporting 
its  own  weight,  that  for  supporting  its  load  and  that  for  sup- 
porting wind  stresses — then  if  the  linear  dimensions  of  the 
tower  are  varied  in  any  definite  ratio  the  strengths  of  resist- 
ance in  each  of  these  ways  can  be  readily  deduced  without 
recalculations,  .\llowing  a  cost  of  454  cents  per  pound  for  the 
structures  delivered  in  the  field,  the  paper  makes  the  cost  of  a 
tower  for  a  three-phase  transmission  line  about  $60,  the  price 
depending  to  some  extent  upon  the  width  of  the  tower  base. 
Estimates  of  the  cost  of  the  tower  line  are  given  which  show 
that  the  cost  of  the  foundations  is  about  $600  per  mile,  scarcely 
affected  by  the  length  of  span.  The  cost  of  the  tower  structures, 
if  set  ten  to  the  mile,  is  also  about  $600  per  mile,  and  the  cost 
of  insulators  $160,  making  the  total  cost  of  the  tower  line  with- 
out conductors  $1,360  per  mile,  the  towers  weighing,  each,  about 
C300  lbs.  The  cheapest  length  of  span  is  indicated  to  be  425 
feet,  or  12H  per  mile.  Between  300  and  6oo-ft.  spans,  however, 
the  total  estimated  cost  does  not  vary  materially.  Beyond 
600-it.  spans,  the  cost  of  the  tower-line  increases  rapidly,  owing 
to  the  greater  size  of  the  tower  rendered  necessary,  both  owing 
to  the  greater  sag  and  to  the  extra  stresses.  It 
would  be  interesting  to  ascertain  how  closely  the  estimates  given 
in  the  paper  are  reliable  in  actual  tower-line  construction. 


Transformer  Insulation  and  Testing. 

With  the  increase  in  distances  to  which  electric  power  is 
transmitted  comes  increase  in  line  voltage,  and,  next  in  sequence, 
an  increase  in  insulation  of  all  conductors  and  windings  con- 
nected with  the  lines.  In  high-voltage  transformers,  the  avail- 
able winding  space  has  to  give  so  much  to  insulation  that  only 
about  10  per  cent  can  be  reserved  for  the  copper.  That  is,  90 
per  cent  of  the  winding  space  has  to  be  occupied  either  by 
solid  insulation  or  by  oil-ventilating  ducts.  There  is  difficulty  in 
providing  sufficient  insulation  for  the  first  few  turns  of  the 
transformer  winding  which,  being  nearest  to  the  high  tension 
lines,  are  especially  exposed  to  occasional  voltage  stress  due 
to  high-frequency  surges.  Transm  ssion  transformers  frequent- 
ly require  to  have  their  ratio  of  transformation  varied  at  will, 
by  the  use  of  taps  to  various  parts  of  their  windings,  so  that 
the  extra  heavily  insulated  part  connected  to  the  line  may  have 
to  be  changed  at  different  times.  This  means  that  a  consider- 
able portion  of  the  whole  high-tension  winding,  all  told,  may 
have  to  be  re-enforced  with  extra  insulation. 


Two  papers  bearing  on  this  question  have  recently  been  read 
before  the  American  Institute  of  Electrical  Engineers,  by 
Messrs.  S.  M.  Kintner,  and  Walter  S.  Moody,  respectively. 
These  attack  the  extra  insulation  problem  of  transformers  in 
two  different  ways.  One  advocates  the  use  of  external  choking 
coils,  of  highly  insulated  wire.  Submerged  in  oil  inside  the 
transformer  casing.  By  this  means  the  high-tension  lines  always 
connect  directly  to  the  choking  coil,  which,  in  turn,  connects 
to  the  proper  tap  in  the  high-tension  winding.  Thus  if  the 
choking  coil  does  its  duty  properly,  the  high-voltage  waves 
*re  rolled  back  along  the  line,  leaving  a  smooth,  normal  voltage 
le>cl  in  the  transformer,  just  as  a  breakwater  protects  the  har- 
bor iKjhind  it  from  the  surges  due  to  a  distant  storm.  The  ad- 
vantage of  the  choke-coil,  or  electromagnetic  breakwater,  is 
that   if   has   no  other   purpose   but   to   interpose   an   insulating 


barrier  to  high-frequency  surges,  so  that  it  can  be  built  solely 
for  electromagnetic  strength.  Moreover,  if  it  should  break 
down  under  very  heavy  stress,  it  is  likely  to  save  the  trans- 
former winding,  and  it  is  then  a  comparatively  simple  matter 
to  take  out  the  injured  choke-coil  and  replace  it  by  a  new  one. 
The  other  method  of  attacking  the  problem  is  to  make  the  tap? 
and  voltage-changing  connections  on  the  inside  windings  of  the 
transformer — that  is,  upon  parts  remote  from  the  ends  connect- 
ed to  the  high-tension  lines.  In  this  way,  the  extra  high  insula- 
tion is  confined  to  single  sections.  It  is  true  that  these  re- 
enforced  sections  have  to  perform  breakwater  duty  as  well  as 
generator  duty,  but  the  advantage  of  the  plan  is  that  the  react- 
ance and  regulating  defect  of  separate  choke-coils  are  avoided, 
while  the  connections  are  simplei^,  and  space  is  saved.  Each 
of  the  above  two  methods  has  its  particular  advantages  that 
apply  with  special  force  in  individual  cases.  It  would  seem 
likely  that  for  ordinary  service,  where  the  pressures  to  be 
expected  are  not  excessive,  the  locally  re-enforced  insulation 
on  the  transformer  ends  would  be  preferable,  whereas,  in 
cases  of  the  highest  working  stresses  and  of  greatest  danger, 
the  separate  choking  coil  would  be  more  suitable. 

A  paper  by  Mr.  H.  W.  Tobey,  on  transformer  testing  under 
the  most  recent  conditions,  cites  nine  specific  tests  to  which 
transformers  may  be  subjected  under  routine  in  the  factory — 
namely,  conversion,  polarity,  resistance,  copper-loss,  core-loss, 
regulation,  high-potential,  high-voltage  and  temperature  rise. 
At  first  sight,  there  seems  to  be  no  difference  between  a  "high- 
potential"  test,  and  a  "high-voltage"  test  and,  in  fact,  these 
names  are  ill  selected  since  they  require  definition  with  respect 
to  their  distinctions.  The  high-potential  test  is  a  dielectric 
test  of  the  insulation'between  primary  and  secondary  windings 
or  between  either  and  the  core,  and  the  high-voltage  test  is  a 
dielectric  test  made  with  over-excitation,  so  as  to  increase  the 
generated  voltage  in  the  windings,  and  thus  to  test  the  insulation 
of  different  layers  or  different  turns  in  each  layer.  The  paper 
gives  a  curve  of  dielectric  strength  of  a  certain  sheet  insula- 
tion as  measured  between  two  opposed  brass  disks,  by  observing 
the  time  of  break-down  under  different  impressed  voltages. 
The  curve  represents  roughly  a  variation  of  voltage  inversely 
as  the  sixth  root  of  the  time  between  the  limits  of  one  minute 
and  one  hour,  so  that  the  insulation  stood  65  kilovolts  for  one 
minute  and  32  kilovolts  for  64  minutes :  that  is.  the  voltage  that 
could  be  sustained  fell  to  14,  in  2'  minutes.  It  is  not  safe  to 
assume,  however,  that  this  law  would  apply  to  all  kinds  of 
insulation.  The  effects  of  temperature  and  of  accumulation  of 
ionization  products  arc  very  different,  and  modify  the  behavior 
of  the  insulation.  This  fact  is  pointed  out  in  the  paper.  The 
paper  contributes  a  renewed  plea  for  a  standard  sine  wave  form 
of  voltage  in  the  testing  of  transformers,  especially  for  dielectric 
strength  and  for  core-loss.  An  instance  is  cited  of  a  trans- 
former tested  for  core-loss  with  two  different  generators  suc- 
cessively, at  the  same  terminal  voltage  and  frequency;  but  one 
giving  a  sine  wave  and  the  other  a  peaked  wave.  The  sine-wave 
core-loss  was  1177  watts  with  33.5  amperes  of  exciting  current. 
The  peaked-wave  core-loss  was  only  924  watts  with  15.4  am- 
peres. It  is  well  known  that  a  peaked  wave  of  e.  ni.  f.  reduces 
the  core  loss,  but  it  is  not  generally  known  that  the  exciting 
current  may  be  reduced  to  one-half  in  this  way.  Nevertheless, 
it  is  generally  admitted  that  it  does  not  pay  to  use  such  peaked 
wave  form*. 
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steel  shell  is  82  ft.  in  diameter  it  was  quite  an  engineering  feat 
to  handle  it  on  the  waters  of  the  bay. 

Owing  to  the  cost  of  rehabilitation,  the  rapid  extension  of  its 
lines,  the  improvements  noted  above  and  incidentally  the  low- 
ered gas  rate  in  San  Francisco,  the  board  of  directors  of  the 
Pacific  Gas  &  Electric  Company,  controlling  the  San  Francisco 
Gas  &  Electric  Company,  the  California  Gas  &  Electric  Cor- 
poration and  other  subsidiary  companies,  have  voted  to  levy  an 
assessment  of  $3,000,000  on  the  stock  of  its  shareholders.  The 
assessment  on  each  share  will  be  $10  on  100,000  shares  of  pre- 
ferred stock  and  200,000  shares  of  common.  The  expenses  of 
the  company  for  the  last  year  and  a  half  are  roughly  figured 
at  $7,000,000.  It  was  the  decision  of  the  board  to  assess  the 
stockholders  rather  than  borrow  the  amount. 

According  to  the  statements  of  its  officials  the  cost  of  re- 
habilitation has  been  enormous.  In  addition  has  come  the  en- 
largement of  the  company  and  the  building  of  new  power 
houses  throughout  the  state.  A  heavy  expense  has  been  the 
purchase  of  subsidiary  companies  and  the  whipping  of  them  into 
shape  to  supply  the  cities  of  California.  Not  the  least  of  the 
company's  troubles  has  been  the  lowering  of  the  gas  rate  to 
the  consumers  of  San  Francisco,  according  to  an  official  an- 
nouncement made  recently. 

The  majority  of  the  stockholders  were  represented  by  the 
board  of  directors  at  its  meeting.  Fully  70  per  cent  of  the 
company's  shareholders  were  represented  directly  or  indirectly 
by  the  various  directors  and  no  complaint  is  anticipated.  The 
company  estimates  that  $3,500,000  has  been  expended  in  San 
Francisco  alone  and  a  similar  amount  throughout  the  state,  and 
believes  that  the  stockholders  will  see  the  wisdom  and  necessity 
for  the  move. 


General    Electric  Copper   Mining. 

The  General   Electric  Company  is   reported  to  be  expending 
about  $1,000,000  in  developing  and  placing  its  Bully  Hill  copper 
property   in   California   upon   a   producing  basis.     For   a  year 
and  a  half  development  work  has  been  progressing  without  net 
returns  of  any  moment.     It  is  understood  that  it  has  been  def- 
initely decided  to  double  the  capacity  of  the  Bully  Hill  smelter, 
and  instead  of  two  furnaces  there  will  be  four  with  reduction 
capacity  of  1200  to  1500  tons  per  day.     Most  of  the  old  ma- 
chinery will  be  utilized  in   reconstruction.     The  old  buildings 
have  been  torn  down,  the  briquetting  plant   removed  and  the 
McDougall  roaster  and  converters  dismantled.     President  Rior- 
dan,  who  is  now  in  California,  says  that  the  whole  plant  will  be 
reconstructed  at  a  cost  of  between  $300,000  and  $400,000.     The 
Bully  Hill  Company  is  expending  at  least  $300,000  in  the  build- 
ing of   18  miles  of   railroad   connecting  its   smelting  plant  at 
De  Lamar  with  the   Southern   Pacific  about  two  miles   above 
Kennet.     Over  400  men  are  employed  in  the  construction  of 
this    road,   of   which   about    10   miles   have   been   built.     It    is 
expected  to  have  the  line   completed  by   Nov.    1.     It  will   be 
called   the   Sacramento   Valley    &    Eastern,   and   on    .\ug.    I    a 
meeting  will  be  held  in  California,  when  the  capital  stock  will 
be  increased   from  $300,000  to  $500,000.     It  is   estimated   that 
this  road  will  effect  a  saving  to  the  Bully  Hill  Company  of  $4 
per  ton  in  coke  supplies  and  a  pro  rata  saving  on  all  freight. 
The  wagon  road  to  the  Bully  Hill  mine  is  30  miles  in  length. 
Within  60  days  after  the  completion  of  the  road,  the  smelter 
should  be  ready  to  blow  in.    The  Bully  Hill  should  be  able  to 
supply  25,000,000  pounds  of  copper  per  annum  to  the  General 
Electric  Company  at  a  cost  of  about     10  cents  per  pound.     On 
15-cent  copper  this  would  mean  an  annual  saving  to  the  Gen- 
eral   Electric    Company   of   $1,250,000   and    on    20-cent   copper 
$2,500,000.     The  company's  total  investment,  including  the  pur- 
chase of  the  property,  will  probably  be  in  the  neighborhood  of 
$2,500,000.  so  that  the  General   Electric  Company  may  get  its 
total  investment  back  in  between  one  and  two  years.    The  cop- 
per requirements  of  this  company  arc  said  to  amount  to  about 
1,500,000  lbs.  per  week,  which  is  at  the  rate  of  75.000.000  lbs. 
per  annum. 


Expert   Investigations  in   Municipal 
Ownership— II. 

In  favoring  numicipal  ownership,  Prof.  Parsons  declares  that 
in  most  discussions  of  the  subject  too  much  attention  is  given 
to  the  purely  financial  side  of  the  question.  "Dollars  and  cents 
are  not  to  be  neglected,"  he  says,  "but  life,  liberty,  justice,  vir- 
tue and  intelligence— the  whole  character  product  and  social 
product  of  our  institutions— are  of  greater  moment  than  their 
money  product."  Taking  up  financial  results.  Prof.  Parsons 
gives  it  as  his  view  that  the  municipal  plants  are  more  econ- 
omical. "Broadly  speaking,"  he  says,  "recognizing  that  there 
are  exceptions  to  all  rules,  the  facts  show  that  municipal  plants 
lend  to  make  lower  prices  to  ordinary  consumers  than  private 
plants  in  the  same  country  working  under  similar  conditions, 
and  they  do  not  grant  electric  rebates  or  other  favors  by  secret 
agreement  with  large  users,  as  is  not  infrequently  the  case  with 
the  larger  companies.  In  the  comparatively  few  cases  where 
municipal  systems  do  not  make  low  charges  the  public  still  gets 
the  benefits  that  under  private  operation  go  to  the  stock- 
holders, for  the  profits  of  the  public  plants  are  used  to  im- 
prove the  service,  pay  off  the  capital,  relieve  taxation  or  ac- 
complish some  other  public  purpose.  Municipal  plants  are 
found,  as  a  rule,  to  have  a  lower  capitalization  than  private 
plants,  both  in  relation  to  output  and  in  relation  to  assets." 

Discussing  so-called   failures  of  municipal  ownership.   Prof. 
Parsons  claims  that  some  of  such  cases  are  really  failures  of 
private  ownership.     "Take  Philadelphia  gas,  for  example,"  he 
says.    "It  does  not  appear  that  Philadelphia  ever  had  real  pub- 
lic ownership  of  the  gas  works.     She  had  government  owner- 
ship of  gas  works.     But  government  ownership  is  not  public 
ownership  unless  the  people  own  the  government.     Philadelphia 
had  the  paper  title  t  j  the  gas  works,  but  the  people  did  not  own 
or  control  them  because  they  did  not  own  the  city  government. 
The  Councils  were  full  of  the  agents  and  allies  of  the  private 
street   railway,  telephone,  gas   and  electric  light  interests   and 
they  purposely  mismanaged  the  gas  works,  allowed  them  to  be 
filled  with  supernumeraries  and  let  them  get  out  of  repair  by 
refusing  year  after  year   to  appropriate,  even  out  of  the  re- 
ceipts  of   the  plant   itself,   the   money  necessary   to  keep   it   in 
order,  so  that  they  might  have  an  apparently  good  excuse  for 
executing  a  lease  of  the  works  to  themselves.     Philadelphia  did 
not  have  real  public  ownership  of  gas,  but  one  of  the  worst 
forms  of  private  ownership — ownership  by  political  grafters,  in 
the  pay  of  corporations,  but  masquerading  as  public  servants." 
Richmond,  Va.,   is   cited   by   Mr.   Bemis   as   a  city  where  a 
municipal  gas  plant  has  not  only  reduced  prices,  but  has  also 
turned  a  profit  into  the  city  treasury.    The  city  authorities  de- 
clined, however,  to  permit  a  full  investigation  to  be  made,  say- 
ing that  a  recent  investigation  had  been  very  unfair.     Enough 
was  learned  to  show  that  the  Richmond  plant  was  free  from 
the  spoils  system  and  from  graft,  and  that  the  workmen  were 
white  men  who  were  paid  nearly  txvice  as  high  wages  as  were 
the  negro  laborers  in  the  privately  owned  works   at   .\tlanta. 
Mr.    Bemis'    review   of   the   Philadelphia   gas    situation    is    to 
marked  contrast   to  that   of   Messrs.    Edgar   and   Qark.     Mr. 
Bemis  also  quotes  Dr.   Rowe  as  authority  on  the  subject,  to 
show    that   when   direct    municipal    operation   began.    Dec.    31, 
18S6.  the  plant  had  been  entirely  paid  for  out  of  profits,  with 
the  exception  of  $1,802,948.     After  including  the  expenses  of 
collection,   niaintenancc   of   street   lamps,   etc..   borne  by   other 
city   departments,   the   net   cash   turned   into   the  city  treasury 
during  the  years  i8S8-i8<)7  inclusive  was  $2,037.7i9-56-     To  this 
should    be    added    the    amoinit    spent    for    extensions    of    the 
works,  mains  and  services,  which  is  easily  computed  from  Prof. 
Rowe's   data   at   $4,344,316.92.     This   would   make,  a   total   ap- 
parent  profit   during  the   11    years  of   municipal   operation  of 
$7,282,036.48.     Since  this  profit  was  computed   after   including 
the  operating  expenses,  and  the  expenditures  for  repairs  of  8 
cents  to  10  cents  per  1000  cu.  ft.  a  year,  the  depreciation  could  . 
not  have  eaten  np  any  large  part  of  this  apparent  profit.     The  price 
of  gas  was  reduced  from  $1  50  10  $1  at  the  close  of  1893.     .M 
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first  there  were  deficits,  but  these  rapidly  declined.  Accord- 
ing to  Prof.  Rowe,  there  was  a  net  profit  during  II  months  of 
city  operation  in  1897  of  $123,915.06,  after  paying  the  ex- 
penses incurred  on  account  of  gas  in  other  city  departments. 

"By  reason  of  municipal  ownership,  Philadelphia  was  able 
to  lease  to  the  United  Gas  Improvement  Company  most  valu- 
able street  mains,  land  and  holders,  to  say  nothing  of  such 
portions  of  its  other  plant  as  with  moderate  repairs  could  be 
put  in  good  shape.  By  asking  for  no  rental  or  taxes  on  this 
plant  which  had  been  paid  for  out  of  the  profits  of  city  owner 
ship,  Philadelphia  was  able  to  secure  a  lease  under  which  it  re- 
ceived 10  cents  per  1000  cu.  ft.  of  all  gas  sold  to  private  con- 
sumers during  the  first  10  years  of  the  lease,  15  cents  during 
the  next  five  years  beginning  next  January,  20  cents  from 
Jan.  I,  1913,  to  Jan.  i,  1918,  and  25  cents  for  the  remaining  10 
years.  The  city  also  receives  free  of  charge  700,000,000  cu.  ft.  of 
gas  yearly  for  street  lamps  and  public  buildings,  and  the  main- 
tenance of  those  street  lamps  by  the  company. 

■'On  the  other  hand,  in  New  York  City  during  the  past  10 
years,  barring  two  years  of  the  so-called  gas  war,  1899-1900, 
the  people  have  not  only  paid  $1  as  in  Philadelphia,  but  they 
have  also  paid  both  for  the  gas  used  by  the  city  and  for  the 
care  and  maintenance  of  the  street  lamps,  while  the  taxes  re- 
ceived by  the  city  and  state  have  not  been  as  much  per  1000  cu. 
ft.  as  the  payment  of  10  cents  in  Philadelphia." 

That  the  municipal  electric  light  undertaking  at  South  Nor- 
walk.  Conn.,  is  one  of  the  most  successful  plants,  either  public 
or  private,  in  the  United  States  or  Europe  is  the  opinion  ex- 
pressed by  Mr.  Bemis.  The  operation  of  the  Chicago  plant, 
also,  is  commended,  the  expert  quoted  by  Mr.  Bemis  estimating 
the  profit  to  the  city  on  the  plant  up  to  the  close  of  1905  at 
$710,433.  The  spoils  system  has  been  singularly  kept  out  of 
the  Chicago  plant,  according  to  Mr.  Bemis,  although  the  plant 
itself  is  not  all  that  could  be  desired.  "During  the  year  1905," 
continues  Mr.  Bemis,  "the  accountants  estimated  that  the  cost 
in  Cfticago,  including  interest  and  depreciation,  was  $100.06  per 
lamp.as  compared  with  $102.92  per  lamp  charged  by  the  private 
companies,  but  the  cost  of  $100.06  was  reached  by  allowing 
about  $10  per  lamp  more  for  the  value  of  water  used,  and  for 
depreciation  than  the  accountants  used  in  any  of  the  previous 
years,  or  than  they  had  found  necessary  to  tally  with  the  meas- 
urements of  water  actjally  used  and  the  depreciation  necessary 
to  reduce  the  original  cost  of  the  plants  to  their  present  ap- 
praised value.  The  important  point,  however,  from  the  stand- 
point of  municipal  ownership  is  that  the  cost  is  less  per  arc 
than  the  city  is  paying  for  similar  lamps  from  the  private 
company. 

"Next  to  South  Xorwalk  the  most  successful  municipal  elec- 
tric lighting  plant  has  been  that  of  Detroit.  If  it  had  been  al- 
lowed to  do  a  commercial  business,  its  success  would  have  been 
even  greater  than  has  been  possible  with  only  the  lighting  of 
streets  and  public  buildings.  The  only  criticism  of  the  plant, 
and  that  not  clearly  proven,  has  been  that  it  was  unduly  con- 
servative in  1  cplacing  its  open  arcs  'and  small  generating  units 
with  inclosed  arcs  and  larger  generating  units.  Much  progress, 
however,  has  in  fact  been  made  in  this  direction,  and  more  is 
being  made  during  the  present  year.  Allegheny,  although  con- 
fined to  street  lighting,  and  .utTcring^rom  the  spoils  system 
and  a  poor  location,  has  nevertheless  saved  up  enough  to  pay 
for  her  plant  out  of  the  difference  between  her  operating  ex- 
penses and  the  $96  a  year  which  Pidsbtirg  bfs  had  to  pay  for 
similar  arc  lamps  prior  to  1906." 

Mr.  Bemis  closes  with  a  reference  to  political  and  labor  con- 
ditions, which  he  finds,  generally  speaking,  more  favorable 
under  the  municipal  undertakings.  On  this  subject,  he  sums 
up  as  follows ;  "In  electric  light,  as  well  as  in  water,  the 
municipal  employees  usually  get  as  good  wages  as  are  paid 
elsewhere  in  their  respective  cities  for  similar  work,  and  also 
usually  work  but  eight  hours,  while  the  employees  of  the 
private  plants — except  in  the  highest  paid  positions— never  get 
more,  and  often  receive  less,  per  day  than  the  municipal  em- 
ployees, and  sometimes  work  nine  or  ten  hours  instead  of 
eight,  that  is  practically  universal  10  day  in  public  cmploymint. 


The  Chicago  and  South  Norwalk  plants  are,  and  apparently 
always  have  been,  out  of  politics.  The  same  is  true  of  the 
Detroit  plant  so  far  as  party  politics  is  concerned.  In  all 
municipal  plants  trade  union  conditions  prevail  and  the  ma- 
jority seem  to  be  members  of  the  union,  but  those  who  are 
not  members  of  labor  organizations  are  freely  employed.  One 
exception  to  absence  of  politics  in  the  electric  light  plants  is  in 
Allegheny,  but  here  again,  as  in  the  Wheeling  gas  works  and 
the  Syracuse  water  works,  or  in  the  Philadelphia  gas  works, 
when  public  and  private  management  existed  side  by  siae,  the 
same  conditions  which  permit  the  spoils  system  in  municipal 
plants  bring  private  companies  into  close  touch  also  with  the 
spoils  system,  and  with  party  organizations  and  city  govern- 
ments." 

Following  the  sections  of  the  report  of  the  National  Civic 
Federation  commissioners  on  American  private  and  municipal 
plants,  are  reports  dealing  with  British  municipalities.  The 
preliminary  reviews  of  the  experts'  reports,  written  by  Messrs. 
Milo  R.  Maltbie,  Walton  Clark,  vice-president  of  the  United 
Gas  Improvement  Company  of  Philadelphia,  and  Charles  L. 
Edgar,  president  of  the  Edison  Electric  and  Illuminating  Com- 
pany of  Boston,  are  divided  in  opinion  as  to  the  success  of 
the  undertakings  as  a  whole.  Mr.  Maltbie,  whose  review  is 
made  from  the  viewpoint  of  an  advocate  of  municipalization, 
is  one  of  the  members  of  the  newly  created  Public  Utilities 
Commission  for  Greater  New  York.  This  body  has  the 
widest  powers  and  the  greatest  responsibilities  of  any  commis- 
sion to  which  the  regulation  of  corporations  has  been  entrusted, 
up  to  this  time  in  the  United  States.  Mr.  Maltbie  says  that 
municipal  operation  of  public  utilities  in  Great  Britain  has 
passed  the  experimental  stage.  He  declares  that  of  the  plants 
examined  in  Great  Britain,  those  operated  by  municipalities 
in  almost  every  instance  gave  a  superior  service  at  a  lower 
cost,  as  compared  with  the  privately  owned  companies.  This 
condition  he  finds  to  be  due  to  the  higher  rate  of  interest 
and  profit  and  the  greater  amount  of  liabilities  of  the  .private 
companies.  By  far  the  most  interesting  part  of  Mr.  Maltbie's 
conclusion,  however,  is  that  actual  ownership  and  operation  is 
not  necessary  for  the  success  of  the  municipal  ownership  idea. 
He  says  that  the  power  to  operate,  if  necessary  or  desirable, 
in  many  instances  has  been  as  effective  as  actual  operation — 
that  the  mere  fact  that  a  city  has  the  power  to  step  in  and 
operate  an  undertaking  itself  often  makes  the  exercise  of  its 
power  unnecessary.  "It  has  been  found  in  Great  Britain  that 
no  system  of  control  or  regulation  is  complete  without  the 
power  in  the  hands  of  the  municipalities  to  purchase  and  oper- 
ate," says  Mr.  Maltbie.  "If  one  company  may  be  succeeded 
only  by  another  or  only  hedged  about  by  restrictions,  there 
come  times  when  action,  not  repression,  is  wanted,  and  then 
no  remedy  is  adequate  unless  it  be  the  power  of  the  city  to 
step  in  and  operate  the  undertaking  itself.  But  the  mere 
fact  that  it  has  the  power  often  makes  its  exercise  unnecessary, 
and  what  the  Britisher  desires  is  not  the  universal  adoption  of 
some  method  of  producing  results,  but  the  results  themselves. 

"In  the  following  analysis  of  the  results  of  public  and  private 
management  it  should  be  borne  in  mind  that  such  a  comparison 
is  not  a  comparison  of  municipal  with  private  operation  subject 
to  no  restraining  force,  but  with  private  operation  under  systems 
of  regulation  which  are  claimed  to  be  the  best  which  have  yet 
been  devised  in  Great  Britain  and  with  private  management 
that  has  been  chastened  and  bettered  by  the  fear  of  public 
condemnation,  by  the  restraint  of  government  regulation 
and  the  possibility  of  municipalization.  Thus  the  low 
price  at  which  gas  is  supplied  by  the  Sheffield  company 
is  largely  the  result  of  the  avowed  determination  of  the  men 
in  control  to  head  off  municipalization.  If  municipal  operation 
had  not  been  a  possible  alternative  looming  above  the  horizon, 
it  is  likely  that  even  now  the  consumers  would  be  paying  very 
much  higher  rates ;  and  the  present  low  rates  so  far  as  they 
are  due  to  the  desire  to  prevent  municipal  operation  should 
be  coimted  as  one  of  its  indirect  results." 

The  reasons  that  have  led  to  British  municipalization,  Mr. 
M.Tliliic  finils,  arc  many.     First  among  them,  although  not  the 
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most  general  nor  the  most  important,  is  the  desire  to  secure 
for  the  public  the  financial  profits  of  the  undertakings.  Second, 
there  is  the  desire  to  keep  the  city  from  being  mulcted  by  a 
private  company  and  third,  the  general  demand  for  better 
service  at  lower  rates.  He  mentions,  also,  a  fourth  cause,  which 
has  played  a  prominent  part  in  the  United  States,  and  which 
is  not  unknown  in  Great  Britain,  namely,  opposition  of  privately 
operated  public  utilities  companies  to  the  welfare  of  the  city. 
A  fifth  factor  has  been  the  belief  that  municipal  operation 
would  permit  the  co-ordination  of  public  services  in  a  way 
that  is  not  possible  where  different  services  are  operated  by 
private  companies. 

Quite  a  different  view  of  the  subject  is  taken  by  Messrs. 
Edgar  and  Clark.  They  favor  some  form  of  regulation  of 
private  companies  rather  than  the  adoption  of  the  municipal 
ownership  idea.  Basing  their  opinions  upon  the  same  reports 
of  experts  from  which  Mr.  Maltbie  draws  his  favorable  con- 
clusions, the  other  reviewers  declare  it  to  be  plainly  proven 
that  municipal  ownership  is  productive  of  many  and  serious 
ills  with  little  or  no  compensating  good.  They  hold  that  the 
solution  of  present  difficulties  is  to  be  found,  not  in  municipal 
ownership  and  operation  of  the  public  utilities,  but  in  the  elec- 
tion of  municipal  officers  who  will  protect  the  governed  against 
injustice  on  the  part  of  individuals  or  corporations. 

The  electric  lighting  plants  investigated  by  the  Civic  Federa- 
tion Commission  were  the  municipal  ones  at  Manchester,  Liver- 
pool, Glasgow,  and  the  Borough  of  St.  Pancras,  London,  and 
those  operated  by  the  Newcastle  Supply  Company,  the  New- 
castle District  Company  and  the  four  London  companies:  the 
city  of  London,  Westminster,  St.  James  and  Central.  Charges 
by  the  nmnicipal  plants  were  more  economical,  according  to 
Mr.  Maltbie,  the  cities  charging  .529d.  per  unit  less  than  charged 
by  the  private  companies.  As  to  efficiency  of  service,  there 
was  no  difference  between  the  municipal  and  the  company 
undertakings,  as  regards  the  promptness  with  which  current 
was  turned  on  and  complaints  attended  to,  the  convenience 
of  the  location  of  offices,  the  testing  of  meters,  the  restoration 
of  paving  after  streets  were  opened,  the  care  given  to  street 
work  generally,  although  there  were  more  complaints  upon 
this  score  against  companies  than  municipalities  the  construction 
of  extensions,  and  the  extent  to  which  the  entire  area  of  supply 
was  served  and  appliances  carried  in  stock  for  sale  or  rent. 

The  character  and  equipment  of  the  plants  investigated  is 
discussed.  Mr.  Maltbie  summarizes  the  result  of  this  branch 
of  the  examination,  saying  it  appears  that  one  of  the  company 
stations  is  more  modern  and  efficient  than  any  one  maintained 
by  a  municipality;  but  it  is  also  true  that  tw^o  of  the  companies 
are  more  backward  and  have  a  more  antiquated  equipment  than 
any  municipality.  Upon  the  whole,  the  municipal  undertakings 
seem  to  be  as  modern  as  those  belonging  to  the  companies, 
but  not  so  well  located  or  arranged,  and  perhaps  not  quite 
as  efficient. 

In  concluding  his  review  of  the  reports  of  the  experts,  Mr. 
Maltbie  says:  "The  opponents  of  municipal  activity  have 
frequently  tried  to  scare  the  British  voter  and  to  prejudice  him 
against  the  operation  of  public  utilities  by  local  authorities 
by  citing  the  large  increase  in  total  indebtedness  within  the 
last  fifty  years,  as  compared  with  the  decrease  of  the  national 
debt.  They  have  pointed  out  that  the  local  debt  has  more 
than  trebled  in  the  25  years  from  187S  to  1900.  and  that  the 
amount  of  local  debt  per  £100  of  ratable  value  of  property  has 
doubled  in  the  same  period,  while  the  national  debt  has  de- 
creased almost  18  per  cent. 

"Over  40  per  cent  of  the  local  debt  is  for  water,  gas  and  elec- 
tricity works,  tramways,  markets,  harbor  improvements,  wharves, 
cemeteries,  baths,  workingmen's  dwellings,  etc.  In  every  one  of 
hese  cases  the  debt  is  represented  by  physical  assets.  lU-sicK-;, 
there  arc  parks,  street  improvements,  school  houses,  almshouses, 
bridges  and  many  other  investments  which  are  now  being  used 
for  public  purposes  and  by  which  the  present  citizens  arc 
being  benefited.  What  does  the  national  debt  represent?  To 
a  certain  extent,  public   works   of   present   use   and  value,  but 


principally  war  expenditures  or  expenditures  to  guarantee 
success  in  case  of  war. 

"Further,  debt  for  productive  undertakings,  such  as  gas 
works,  electricity  supply  and  tramways,  has  a  quite  different 
character  from  debt  for  schools,  parks,  prisons,  etc.  The 
latter  do  not  produce  a  financial  return,  however  necessary 
and  valuable  they  may  be.  They  may  be  even  more  important 
than  electricity  works,  but  the  mere  fact  that  they  are  not  self- 
supporting  places  them  in  a  distinct  class.  Their  debt  is  a 
burden  upon  the  taxpayer,  for  he  must  pay  the  interest  thereon 
as  well  as  the  cost  of  maintenance.  But  in  the  case  of  the 
three  public  utilities  here  considered,  it  has  been  thoroughly 
demonstrated  that  the  interest  and  fixed  charges  are  paid  by 
users  or  consumers  and  that  in  no  instance  has  the  taxpayer 
been  called  upon  to  make  up  any  deficiency,  except  possibly 
temporarily,  and  then  he  has  been  repaid  at  a  later  time. 

"But  this  is  not  all.  It  has  been  definitely  shown  not  only 
that  the  debt  is  not  a  burden  upon  the  taxpayer,  but  that  the 
taxpayer  gets  a  financial  benefit  from  municipal  operation,  and 
therefore  from  the  very  debt  which  is  claimed  to  be  a  burden 
upon  him.  It  is  not  evidence^  but  it  is  suggestive,  that  the 
local  rates  (tax  rates)  were  lower  for  every  group  of  towns 
when  there  was  municipal  operation  of  gas.  electricity  or 
trams   than  where  companies   were  operating." 


CURRENT  NEWS  AND  NOTES. 

xo  STKIKL.—Th^  telegraphers  who  were  threatening  strike 
have  become  conciliatory  all  along  the  line  and  have  decided 
to  accept  the  terms  of  settlement  offered  by  the  Western  Union 
and  Postal  companies.    As  expected,  the  strike  is  "#11  off." 


OHIO  ELECTRIC  LIGHT  ASSOCIATION— Ibe  13th 
annual  convention  of  the  Ohio  Electric  Light  Associatioti  will 
be  held  at  Toledo,  Ohio,  Aug.  20,  21  and  22,  1907,  with  head- 
quarters at  the  New  Boody  Hotel.  The  subjects  of  papers 
to  be  read  are  as  follows:  Factory  Lighting  (.hvo  papers) ;  Ex- 
perience in  Operation  of  Luminous  Arcs  (one  paper)  ;  Co- 
operative Commercialism  in  the  Electrical  Field  (one  paper) ; 
Best  Form  of  Power  for  Stations  of  500-kw  Capacitj-  or  Less 
(one  jiaper)  ;  Helps  to  a  Solicitor  (three  papers)  :  Best  Ways 
to  Meet  Gas  and  Gasoline  Competition  (five  papers).  In  addi- 
tion there  will  be  reports  on  results  with  heating  devices:  high 
efficiency  lighting  units;  uniform  accounting,  and  cost  deter- 
minations, .An  excellent  entertainment  will  be  provided.  For 
the  ladies  there  has  been  placed  at  the  disposal  of  the  associa- 
tion 25  valuable  prizes  to  be  distributed  among  those  who 
attend,  D,  L,  Gaskill,  Greenville.  Ohio,  i<  secro'ary  and  treas- 
urer of  the  association. 


ELECTRIC  GAS  .-I /?C6",— According  to  a  London  con- 
temporary, electricity  is  to  be  employed  in  connection  with  a 
type  of  the  sj-called  "gas  arc  lamps."  In  order  to  supply  enouish 
air  for  complete  combustion— the  Bunsen  arrangement  is  not 
perfect  in  this  respect — a  small  fan  is  used,  which  is  driven  by 
an  electric  motor.  FOTced  pressure  systems  are  not  new,  of 
course,  but  they  are  not  self-contained  and  they  have  many 
drawbacks.  In  «he  Denayrouse  burner,  for  instance,  electricity 
was  supplied  from  an  external  source,  but  in  the  present  case  a 
thermopile  affords  enough  energy  for  the  purpose.  It  seems 
like  trying  to  light  a  house  with  Leclanche  cells,  but  is  said  to 
work.  The  Jiot  gases  rising  from  the  llame  pass  over  the 
thermopile,  which  is  arranged  in  the  upper  laiuern.  The  motor 
is  vertical  and  its  armature  lies  between  the  two  mi.xing  tubes. 
The  mixing  is  claimed  to  be  more  thorough  than  with  other 
types  of  lamp.  When  first  the  lamp  is  lighted  it  burns  under 
normal  pressure  with  rather  a  liuU  flame.  The  hot  gases  in  the 
chimney  soon  heat  up  the  thermopile,  the  motor  begins  to 
turn,  and  it  is  said  that  in  half  a  minute  a  speed  of  2<vio 
r.  p.  m.  is  obtained. 
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AN  EASTERN  TRIP. — The  members  of  the  board  of  super- 
vising engineers  of  Chicago  tractions  on  an  eastern  tour  in- 
chide  Messrs.  Bion  J.  Arnold,  chief  engineer ;  Harvey  B.  Flem- 
ing, Chicago  City  Railway  and  George  V.  Weston,  assistant 
chief  engineer  for  the  city.  They  will  inspect  the  Pennsylvania 
Steel  works  and  the  shops  of  the  William  Wharton,  Jr.,  Com- 
pany at  Philadelphia,  also  the  Brill  Manufacturing  plant  and 
the  new  subway  of  the  Philadelphia  Rapid  Transit  Company 
and  will  inspect  the  Xew  York  subway  and  the  new  Manhat- 
tan Island  tunnels. 


COPPER  PRODUCTION  in  this  country  continues  on  an 
enormous  scale.  It  reached,  in  the  calendar  year  1906,  according 
to  figures  compiled  by  the  United  States  Geological  Survey, 
906,591,947  pounds,  an  increase  of  18,000,000  pounds  over  1905. 
The  stock  on  hand  at  refineries  on  January  i  last  amounted 
to  92.470.792  pounds,  25,773,236  pounds  less  than  on  January 
J,  1906.  The  consumption  of  refined  copper  for  the  year,  in- 
cluding 215,000.000  pounds  of  foreign  copper  imported,  was 
680.000,000  pounds,  exceeding  that  of  1905  by  80,000,000  pounds. 
The  exports  for  the  year  aggregated  nearly  450.000,000  pounds. 


BLOCK  SIGNALS. — It  is  stated  that  out  of  a  total  mileage 
on  the  Pennsylvania  Railroad's  eastern  lines  of  6032  miles  of 
track,  more  than  1500  additional  miles  have  within  the  last 
three  years  been  equipped  with  block  signals,  at  a  cost  of 
$856,520  to  the  railroad  company,  and  adding  $210,816  to  the 
annual  operating  expenses.  The  signal  report  shows  that  the 
company  now  has  every  mile  of  its  main  lines  protected  by 
block  signals,  and  of  the  entire  mileage  of  the  lines  east  but 
about  500  miles  are  not  equipped  with  block  signals.  Most  of 
the  latter,  however,  are  short,  industrial  lines  or  branch  lines 
on  which  the  traffic  is  so  light  and  of  such  a  character  as  to 
render  the  block  signal  unnecessary. 


TWO-CENT  TELEPHONY.— It  is  stated  that  the  Pagan 
administration  in  Jersey  City,  which  proposed  a  municipal 
street  car  line  with  3-cent  fares,  is  now  backing  a  scheme  for 
a  telephone  system  for  which  the  charges  to  Jersey  City  users 
would  be  2,  3  and  s  cents,  according  to  the  time  consumed  in 
the  use  of  the  wire.  The  proposal  has  been  made  by  the 
Atlantic  Cbast  Line  Company,  a  ri  'al  of  the  present  telephone 
company.  The  2  and  3  cent  propos,  I  met  the  instant  approval 
of  the  Pagan  reformers,  who  are  now  urging  the  grant  of  a 
franchise  to  the  new  company  on  liberal  terms.  It  is  said 
that  the  company,  in  addition  to  giving  the  citizens  the  cheaper 
rate,  is  willing  to  install  telephones  in  the  City  Hall  and  other 
departments  of  the  City  Government  at  a  merely  nominal 
compensation,  and  in  addition  to  pay  $100,000  for  n   franchise. 


COMPETING  TELEPHONE  COMPANIES  MIST  CON- 
NECT.—Judge  W.  H.  Hunt,  of  the  U.  S.  District  Court  in 
Montana,  has  decided  that  competing  telephone  companies 
cannot  withhold  the  use  of  their  lines  from  each  other.  The 
suit  in  which  the  decision  was  rendered  was  between  the  Rocky 
Mountain  Telephone  Company,  a  Bell  interest,  and  the  Montana, 
Wyoming  and  Mutual  Telephone  companies.  The  latter  com- 
panies had  applied  to  the  court  for  an  order  compelling  the 
Rocky  Mountain  Telephone  Company  to  furnish  connections 
when  desired  at  reasonable  compensation.  This  was  resisted 
on  the  ground  thai  the  lines  were  built  for  its  patrons  and  not 
for  lhf>se  of  competing  companies.  Judge  Hum  found  for  the 
complainants,  and  stated  that  within  a  few  days  he  would  name 
a  commission  to  fix  the  division  fif  charges  when  such  use  is 
made  of  connecting  lines. 


I.IMITISC  IIOIRS.—.M  Albany,  N.  Y.,  on  July  20,  Gov. 
Hughes  signed  the  l)ill  of  Assemblyman  Xorlhrup  regulating 
the  hours  of  labor  of  block  system  telegraph  anfl  telephone 
operators  and  signalmen  on  surface,  subway  and  elevated  rail- 
road.s.  The  measure  provides  that  it  shall  be  unlawful  for 
any    such    corporation    to    permit    any    telegraph    or    telephone 


operator  whose  duties  pertain  to  the  movement  of  trains  by 
use  of  the  telepraph  or  telephone,  to  be  on  duty  more  than 
eight  hours  in  a  day  of  24  hours.  In  cases  of  emergency  the 
rule  may  be  broken,  but  extra  compensation  must  be  giveti. 
Violations  of  the  act  are  punishable  by  a  fine  of  not  less  than 
$100,  one-half  to  be  paid  to  the  informer  and  the  other  half 
to  the  school  fund  of  the  state.  The  act  takes  effect  on 
Oct.  I.  It  was  shown  in  the  arguments  in  support  of  the 
measure  that  many  men  upon  whose  alertness  the  safety  of 
thousands  of  passengers  depended  were  compelled  to  work 
12  and  even  16  hours  a  day. 


BRVAN  ON  OllNERSHlP.— Some  months  ago,  on  re- 
turning from  his  trip  around  the  world,  Mr.  W.  J.  Bryan 
came  out  with  a  strong  advocacy  of  government  ownership. 
He  cow  abandons  it,  and  says :  "Government  ownership  is  not 
an  immediate  issue.  A  large  majority  of  the  people  still  hope 
for  effective  regulation.  While  they  so  hope  they  will  not 
consider  government  ownership.  While  many  Democrats  be- 
lieve, and  Mr.  Bryan  is  one  of  them,  that  public  ownership  of 
railroads  is  the  ultimate  solution  of  the  problem,  still  those 
who  believe  that  the  public  will  finally  in  self-defense  be  driven 
to  ownership,  recognize  that  regulation  must  be  tried  under  the 
most  favorable  circumstances  before  the  masses  will  be  ready 
to  try  a  more  radical  remedy.  Regulation  cannot  be  sufficiently 
tried  within  the  next  year.  There  is  no  desire  anywhere  to 
make  government  ownership  an  issue  in  1908.  ^Ir.  Bryan  fully 
agrees  with  those  who  believe  that  it  would  be  luiwise  to 
turn  attention  from  regulation,  on  which  the  people  are 
ready  to  act,  to  government  ownership,  on  which  the  people 
are  not  ready  to  act.  To  inject  the  government  ownership  ques- 
tion into  the  next  campaign  would  simply  give  representatives 
of  the  railroads  a  chance  to  dodge  the  issues  of  regulation  and 
deceive  the  public." 


DOCTRINE  OF  POST-ROADS.— .\n  interesting  article  on 
"The  Post-roads  Power  of  Congress,"  by  J.  Walter  Lord, 
appears  in  the  July  19th  number  of  the  North  American 
Rn'ic-Li'.  He  traces  his  theme  historically  and  conies  to  the 
conclusion  that  the  posi-roads  clause  "will  apply  to  every  avenue 
upon  which  the  mails  are  carried  by  merely  declaring  such 
avenue  to  be  a  post-road."  Then  he  goes  on  to  say:  "If, 
therefore.  Congress  might  exercise  a  control  over  railroads, 
might  it  not  exercise  a  like  control  over  trolley  systems,  the 
streets  of  the  cities,  the  highways  of  the  States,  all  of  which 
in  their  primary  nature  are  essentially  instruments  of  State 
sovereignity?  Where  would  this  control  stop?  It  is  difficult 
to  perceive.  For,  under  the  guise  of  facilitating  the  postal 
service  or  keeping  it  up  to  the  highest  point  of  efficiency,  there 
would  seem  to  be  no  legal  barrier  to  the  scope  of  Congres- 
sional action,  once  the  principle  is  asserted  and  sustained  that 
Congress  might  exercise  the  control  which  is  contemplated. 
The  necessity  of  any  .\ct  which  Congress  might  deem  expedi- 
ent to  facilitate  the  postal  service  would  not  be  subject  to  con- 
sideration by  the  Courts,  because  questions  of  expediency  in 
legislation  belong  to  the  legislative  and  not  to  the  judicial 
department  of  Government.  Is,  then,  the  f'ost-roiids  power  to 
supersede  the  commerce  power,  as  it  certainly  will  if  the 
construction  proposed  becomes  eflfective?  Is  a  power  regarded 
by  the  founders  of  our  Government  as  'in  every  view  a  harmless 
power'  and  surrendered  by  the  States  without  question  or 
dcliberalion,  lo  be  substituted  for  a  power  regarded  by  these 
founders  as  one  vital  to  the  Union  and  surrendered  by  some 
States  only  after  considerable  protest?  Is  a  power  heretofore 
rarely  exercised,  and  then,  loo.  always  in  a  guarded  manner 
and  with  due  recognition  of  the  rights  of  the  States,  over  a 
century  of  national  existence,  to  be  given  a  broader  scope  than 
one  which,  during  that  period,  has  served  to  preserve  the 
integrity  of  the  L'nion.  and  which,  for  this  purpose,  is  coinpre- 
hensivc  enough  lo  meet  all  the  necessities  of  the  future?  The 
time  may  be  close  .it  hand  wlun  these  questions  will  have  to  be 
answered." 
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TUNGSTEN  MINERAL.— According  to  a  bulletin  of  the 
U.  S.  Geological  Survey,  tungsten  to  the  value  of  $393.66" 
was  produced  last  year  in  the  United  States,  for  use  in  the 
manufacture  of  steel  for  high-speed  tools.  The  price  has  ad- 
vanced from  30  cents  per  pound  in  1905  to  60  cents  per  pound 
in  the  spring  of  1907.  Large  deposits  of  tungsten  have  been 
found  in  Australia,  and  a  special  investigation  has  been  com- 
menced in  this  country  writh  a  view  to  locating  further  de- 
posits hero. 


POLICE  SIGNAL  SYSTEM.— PoWcc  Commissioner  Bing- 
ham, of  New  York  City,  states  that  he  intends  to  improve  the 
police  telegraph  system  in  Manhattan  and  the  Bronx.  The 
work  will  begin  at  once.  Prof.  George  F.  Sever,  consulting 
engineer  of  the  department,  will  aid  in  rehabilitating  the  system. 
The  commissioner  wants  a  system  through  which  it  will  be 
possible  to  notify  policemen  on  duty  at  railroad  stations,  ferries, 
and  other  posts  when  they  are  urgently  wanted  either  at  their 
stations  or  at  headquarters.  It  is  proposed  to  accomplish  this 
by  the  display  of  different  colored  lights  by  night  and  by  the 
sounding  of  a  bell  by  day  from  various  signal  boxes.  The 
signals  will  be  sent  out  direct  from  the  telegraph  bureau  at 
headquarters.  It  is  understood  that  both  the  police  and  fire 
alarm  systems  are  in  a  serious  state  of  inefficiency. 


J'AY  AS  YOU  ENTER  is  a  rule  that  has  long  applied  to  the 
elevated  and  subway  lines  in  New  York  City,  but  has  not  been 
recognized  as  applicable  to  surface  trolley  cars.  For  some  two 
years  past,  however,  "pay-as-you-enter"  cars  have  been  in 
operation  on  the  street  car  lines  of  Montreal,  Canada,  with 
marked  success,  and  it  is  now  announced  that  the  Madison  and 
Fourth  Avenue  line  has  been  selected  by  the  management  of  the 
New  York  City  Railway  Company  as  the  one  on  which  to  try 
the  pay-as-you-enter  cars  now  being  built  for  the  company.  If 
found  to  be  practicable  they  will  be  introduced  on  other  lines. 
The  Fourth  and  Madison  Avenue  line  has  been  chosen  for  this 
experimental  purpose  as  it  is  as  free  from  curves  and  inter- 
secting points  as  any  of  the  lines  in  New  York.  The  ques- 
tion of  curves  has  nuich  to  do  with  the  installation  of  the 
cars.  They  necessarily  have  long,  extending  platfonns,  capable 
of  accommodating  30  or  more  passengers,  but  it  is  thought 
that  no  difficulty  will  be  experienced  on  the  line  selected.  It 
is  understood  that  the  conductor  will  be  stationed  in  some  kind 
of  a  box  or  railed  space  at  the  car  entrance;  but  the  details  of 
the  car  have  not  been  given  out  yet. 


PROFIT  SHARING.— The  Boston,  Mass.,  Consolidated  Gas 
Company  has  credited  to  the  most  efficient  of  its  employees 
the  sum  of  $26,029,  which  amount  is  7  per  cent  of  the  earnings 
of  each  employee  for  the  nine  months  ending  June  30.  This 
profit-sharing  scheme  establishes  a  partnership  between  the 
company  and  its  employees  in  a  similar  manner  that  the  sliding 
scale  provides  a  like  interest  between  the  public  and  the  com- 
pany. Premiums,  in  addition  to  the  regular  compensation, 
are  provided  for  the  best  employees  of  the  company.  These 
premiums  are  based  on  the  annual  salaries  of  the  employees 
at  the  same  rate  as  the  dividends  for  the  same  period  are  paid 
on  the  stock  of  the  company.  These  premiums,  in  general, 
are  applied  towards  the  purchase  of  the  preferred  stock  in 
the  Massachusetts  Gas  Company,  the  same  to  be  the  absolute 
property  of  the  employee.  By  the  operation  of  the  so-called 
sliding  scale  act,  the  future  diTisible  profits  of  the  company 
are  made  to  depend  upon  the  price  charged  for  gas.  For 
every  reduction  of  5  cents  per  1000,  the  company  may  pay 
I  per  cent  additional  in  dividends.  .\s  the  amount  of  the  prem- 
ium allowed  each  employee  depends  upon  the  rate  of  dividends 
on  the  stock  of  the  company,  and  as  the  rate  of  these  dividends 
depends  upon  the  price  of  gas.  the  employee  has  a  strong  added 
incentive  to  do  his  work  as  economically  and  efficiently  as  pos- 
sible. Every  man  in  the  company,  as  a  possible  profit  sharer, 
or  as  an  owner  of  stock  in  the  Massachusetts  Gas  Company, 
thus  has  an  owner's  interest  in  promoting  the  welfare  of  the 
business.  It  is  intended  by  the  company  ultimately  to  include 
as  profit'  sharers  all  employees  who  are,  in  their  judgment 
temperate,  energetic,  honest,  capable  and  efficient.  But  if  all 
such  employees  are  not  included  in  any  year,  it  is  the  aim 
of  the  company  to  have  the  list  made  up  of  these  employees 
who  have  displayed  the  greatest-  regularity,  intelligence  and 
energy  in  the  business  of  the  company. 


LONDON  UTILITIES.— \n  a  discussion  of  public  utilities 
in  London,  the  Financial  Times  of  that  city  says :  "Anyone 
who  compares  the  position  of  tramway  and  gas  and  electric 
lighting  companies  in  New  York  State  with  the  position  of 
similar  companies  in  Great  Britain  will  admit  that  there  is 
a  worse  fate  than  having  to  submit  matters  for  arbitration  and 
inspection  to  a  tribunal  of  five  trained,  independent  men.  With 
us  the  fate  of  such  public  utilities  is  placed  in  the  hands  of 
local  authorities,  with  whom  it  is  almost  impossible  to  negotiate 
on  a  proper  business  basis.  The  full  experience  of  British 
capitalists  and  engineers  in  negotiating  tramway  and  lighting 
concessions  with  local  authorities  has  never  been  made  public, 
since  no  good  purpose  can  apparently  be  served  by  making  an 
open  record  of  vexatious  delays,  irritating  vacillations,  impos- 
sible demands,  and  the  other  elements  in  a  struggle  with 
ignorance,  stupidity  and  political  prejudice.  But  it  is  notorious 
that  the  local  authorities  have  used  their  almost  absolute 
power  to  extort  onerous  conditions  from  companies,  and  to 
impose  upon  them  obligations  which  could  not  be  justified  by 
any  legitimate  argument.  No  Board  of  Commission,  composed 
of  men  of  education  and  position,  free  from  political  promises 
and  scniiniontal  fads,  could  ever  bring  about  such  disastrous 
results,  no  matter  what  blunders  thoy  might  ni.ike.  No  com- 
pany which  has  had  any  dealings  with  local  authorities  would 
hesitate  to  select  such  a  conmiission  to  be  its  judge  and  con- 
troller in  preference  to  any  municipality  or  eounty  council." 


MOVING  SIDEIVALKS.— The  Public  Service  Commission 
of  New  York  City  has  taken  under  consideration  a  project 
for  the  construction  of  a  moving  platform  under  Broadway, 
between  Fourteenth  and  Forty-Second  Streets,  which  it  is 
contended  would  not  only  greatly  relieve  the  congestion  on  this 
thoroughfare,  but  would  be  of  special  benefit  to  the  shopping 
and  theater-going  crowds.  This  project  was  explained  in  a 
communication  from  the  Continuous  Rapid  Transit  Securities 
Company,  asking  for  an  opportunity  to  give  a  demonstration 
of  its  moving  platform  railway.  The  company  claims  a 
capacity  equal  to  three  times  that  of  a  five-car  train  service, 
under  a  one-minute  headway,  and  six  times  that  of  the  best 
surface-car  trolley  traffic.  There  was  submitted  with  this 
letter  an  engraving  of  the  proposed  "moving  platform  arcade." 
This  shows  an  endless  train,  or,  as  it  appears,  aa  endless  row 
of  cross-seats  for  three  persons,  approached  by  two  inter- 
mediate, narrow  platforms  or  strips,  moving  at  slower  speed. 
The  company's  prospectus  states  the  capacity  of  the  proposed 
installation  as  follows :  "The  proposed  moving  platform  rail- 
way will  afford  a  seating  capacity  exceeding  47,000  passengers 
an  hour  in  each  direction.  This  is  three  times  the  sealing 
capacity  of  a  train  system  operating  five-car  local  trains  upon 
one-minute  headway.  It  is  approximately  six  times  the  seating 
capacity  of  a  system  of  surface  tram-cars  operated  upon  150- ft. 
headway.  In  respect  to  safety,  as  compared  with  train  and 
tram-car  operation,  particularly  in  places  where  traffic  is  con- 
gested, a  moment's  consideration  will  show  that,  even  should 
an  individual  fall  in  boarding  or  leaving  the  platform,  the  risk 
of  serious  injury  is  slight,  and  the  aggregate  of  damage  sus- 
tained incomparably  less  than  by  the  existing  systems."  It  is 
al-so  stated  that  heat  radiated  from  motors,  power  brakes  and 
rheostats,  being  the  principal  cause  of  the  high  ttMiiperalure 
in  the  present  subway,  the  moving  platform  arcade  would  be 
comparatively  cool.  The  total  energy  required  to  propel  the 
train  of  platforms  in  the  proposed  arcade  during  a  pori<id  of 
J4  hours  will  only  be  about  eifiht  per  cent  of  the  .imount  of 
energy  required  to  move  local  trains  in  the  present  subway 
service,  it  is  claimed. 
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Electrical  Equipment  of  the  Hall  of  Records 
in  Manhattan  Borough,  New  York  City. 

WITHIN  the  portals  of  the  new  Hall  of  Records,  in  Man- 
hattan, are  the  Department  of  Taxes  and  Assess- 
ments, the  Register's  office,  the  Surrogate's  court  and 
the  Corporation  Counsel's  office.  The  structure  itself  occupies 
the  block  north  of  City  Hall  Park  bounded  by  Chambers 
Street,  Elm  Street,  Reade  Street  and  Ottendorfer  Square:  It 
is  magnificent  in  conception  and  palatial  in  development,  and 
on  it  were  expended  over  eight  years  of  labor  and  over  $5,000,- 
000  in  money.  The  exterior  of  the  structure  is  of  granite 
Above  the  entrance  on  Chambers  Street  is  a  group  of  em- 
blematic statuary,  and  along  the  cornice  are  heroic  statues  of 
former  governors  and  mayors  who  have  left  their  impress 
in  the  development  of  the  state  and  city. 

The  interior  finish  is  in  keeping  with  the  exterior  in  artistic 
treatment.     The  main  entrance,  on   Ch.Tmbers   Street,   is   wain- 


ested.  All  the  vaults  and  cases  are  of  fireproof  construction 
and  the  desks  and  interior  finish  have  been  treated  to  render 
them  likewise  proof  against  flame. 

POWER    PLANT. 

The  steam  and  electrical  equipment  occupies  the  entire  base- 
ment floor,  and  the  lay-out  is  such  that  each  division  is  pro- 
vided vifith  a  separate  room.  In  the  boiler  room  are  three  300- 
hp  water-tube  boilers,  and  two  350-hp  water-tube  boilers.  The 
fronts  are  finished  with  enameled  brick  and  the  furnaces  are 
fitted  with  shaking  grates.  Pop  safety  valves  are  also  provided 
and  non-lifting  injectors  connected  so  that  any  boiler  can  be 
fed  by  any  injector.  The  coal  bunkers  are  located  under  the 
Reade  Street  sidewalk,  where  provision  for  500  tons  is  made. 
An  industrial  railway  system  carries  the  coal  to  the  boiler  room 
and  the  ashes  are  removed  to  the  sidewalk  by  the  aid  of  a 
hydraulic  elevator. 

Each  boiler  feeds  steam  into  a  12-in.  main  through  8-in. 
steam   connections.     The  main    runs   through   the   boiler    room 
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scoted  entirely  with  sienna  marble  and  capped  with  a  beauti- 
ful mosaic  ceiling.  The  foyer,  designed  after  that  in  the  Opera 
House  in  Paris,  is  finished  also  in  sienna  marble.  Broad  stair- 
ways of  sienna  marble  wind  from  the  entrance  to  handsome 
open  colonnades  on  the  second  floor;  while  overhead  is  an  el- 
liplical-shapcd  bronze  and  glass  ceiling.  The  artistic  tendencies 
of  the  architects,  however,  find  their  best  expression  in  the  two 
court  rooms  on  the  fifth  floor  occupied  by  the  Surrogates.  The 
room  on  the  Reade  Street  side  is  finished  in  English  oak  with 
high  and  elaborately  carved  wainscoting.  The  south  court 
room,  or  the  one  facing  on  Chambers  Street,  is  finished  in 
mahogany.  Each  of  the  court- rooms  is  provided  with  a  hand- 
some balcony  from  which  visitors  may  view  the  proceedings. 
While  the  Hall  of  Records  is  noted  for  its  artistic  features,  it 
also  po.ssesscs  abundant  facilities  of  a  purely  utilitarian  nature. 
for  in  il  are  stored  the  countless  and  invaluable  records  which 
bear  upon  every  fool  of  land  on  Manhattan  Island  and  upon 
estates  in  which  hundreds  of  thousands  of  persons  arc  inlcr- 


and  passes  out  at  each  end  into  and  through  a  corridor  separat- 
ing the  boiler  and  engine  rooms.  Pump  roonis  arc  located  at 
each  end  of  the  boiler  room.  In  the  pump  room  on  the  Otten- 
dorfer Square  side  there  are  three  duplex  puiiips  for  boiler 
feeding  jiurposes  connected  to  take  water  from  the  city  water 
mains  or  from  the  steam  heat  drip  lines,  A  tank  located  in  a  pit  in 
this  room  receives  the  clean  water  from  traps  on  the  tlrip  lines 
on  the  power  main  and  its  branches,  from  which  the  water  is 
returned  to  the  boiler  by  a  duplex  pump.  The  unclean  water 
is  collected  in  another  tank  and  is  pumped  thence  into  the  city 
sewer.  Blow-off  pipes  connect  to  a  third  tank.  The  pumps 
with  one  exception  are  all  controlled  by  governors,  and  the 
pumps  in  the  pit  arc  cross-connected  so  that  either  pump  may 
be  used  on  cither  lank.  .Ml  the  exhaust  steam  mains  and  the 
various  drip  lines  of  the  entire  plant  arc  carried  in  trenches  in 
the  floor  covered  with  cast-iron  cover  plates.  The  main  ex- 
haust line  is  run  to  a  inuffler  tank,  and  thence  to  a  feed-water 
heater,     .'\fler  passing  lhrf)Ugh  the  feed-water  heater  llie  steam 
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TUNGSTEN  MINERAL.— According  to  a  bulletin  of  the 
U.  S.  Geological  Survey,  tungsten  to  the  value  of  $39.3,66- 
was  produced  last  year  in  the  United  States,  for  use  in  the 
manufacture  of  steel  for  high-speed  tools.  The  price  has  ad- 
vanced from  30  cents  per  pound  in  1905  to  60  cents  per  pound 
in  the  spring  of  1907.  Large  deposits  of  tungsten  have  been 
found  in  Australia,  and  a  special  investigation  has  been  com- 
menced in  this  country  with  a  view  to  locating  further  de- 
posits here. 


POLICE  SIGNAL  SYSTEM.— PoUce  Commissioner  Bing- 
ham, of  New  York  City,  states  that  he  intends  to  improve  the 
police  telegraph  system  in  Manhattan  and  the  Bronx.  The 
work  will  begin  at  once.  Prof.  George  F.  Sever,  consulting 
engineer  of  the  department,  will  aid  in  rehabilitating  the  system. 
The  commissioner  wants  a  system  through  which  it  will  be 
possible  to  notify  policemen  on  duty  at  railroad  stations,  ferries, 
and  other  posts  when  they  are  urgently  wanted  either  at  their 
stations  or  at  headquarters.  It  is  proposed  to  accomplish  this 
by  the  display  of  different  colored  lights  by  night  and  by  the 
sounding  of  a  bell  by  day  from  various  signal  boxes.  The 
signals  will  be  sent  out  direct  from  the  telegraph  bureau  at 
headquarters.  It  is  understood  that  both  the  police  and  fire 
alarm  systems  are  in  a  serious  state  of  inefficiency. 

J'AV  AS  YOU  ENTER  is  a  rule  that  has  long  applied  to  the 
elevated  and  subway  lines  in  New  York  City,  but  has  not  been 
recognized  as  applicable  to  surface  trolley  cars.  For  some  two 
years  past,  however,  "pay-as-you-enter"  cars  have  been  in 
operation  on  the  street  car  lines  of  Montreal,  Canada,  with 
marked  success,  and  it  is  now  announced  that  the  Madison  and 
Fourth  Avenue  line  has  been  selected  by  the  management  of  the 
New  York  City  Railway  Company  as  the  one  on  which  to  try 
the  pay-as-you-enter  cars  now  being  built  for  the  company.  If 
found  to  he  practicable  they  will  be  introduced  on  other  lines. 
The  Fourth  and  Madison  Avenue  line  has  been  chosen  for  this 
e.xpcrimental  purpose  as  it  is  as  free  from  curves  and  inter- 
secting points  as  any  of  the  lines  in  New  York.  The  ques- 
tion of  curves  has  much  to  do  with  the  installation  of  the 
cars.  They  necessarily  have  long,  extending  platforms,  capable 
of  accommodating  30  or  more  passengers,  but  it  is  thought 
that  no  difficulty  will  be  experienced  on  the  line  selected.  It 
is  understood  that  the  conductor  will  be  stationed  in  some  kind 
of  a  box  or  railed  space  at  the  car  entrance;  but  the  details  of 
the  c.ir  have  not  been  given  out  yet. 

LONDON  UTILITIES.— \n  a  discussion  of  public  utilities 
in  London,  the  Financial  Times  of  that  city  says :  "Anyone 
who  compares  the  position  of  tramway  and  gas  and  electric 
lighting  companies  in  New  York  State  with  the  position  of 
similar  companies  in  Great  Britain  will  admit  that  there  is 
a  worse  fate  than  having  to  submit  matters  for  arbitration  and 
inspection  to  a  tribunal  of  five  trained,  independent  men.  With 
us  the  fate  of  such  public  utilities  is  placed  in  the  hands  of 
local  authorities,  with  whoin  it  is  almost  impossible  to  negotiate 
on  a  proper  business  basis.  The  full  experience  of  British 
capitalists  and  engineers  in  negotiating  tramway  and  lighting 
concessions  with  local  authorities  has  never  been  made  public, 
since  no  good  purpose  can  apparently  be  served  by  making  an 
open  record  of  vexatious  delays,  irritating  vacillations,  impos- 
sible demands,  and  the  other  elements  in  a  struggle  with 
ignorance,  stupidity  and  political  prejudice.  But  it  is  notorious 
that  the  local  authorities  have  used  their  alinosf  absolute 
power  to  extort  onerous  conditions  from  companies,  and  to 
impose  upon  them  obligations  which  could  not  be  justified  by 
any  legitimate  argimicnt.  No  Board  of  Commission,  composed 
of  men  of  education  and  position,  free  from  political  promises 
and  sentimental  fads,  could  ever  bring  about  such  disastrous 
results,  no  matter  what  blunders  they  might  make.  No  com- 
pany which  has  had  any  dealings  with  local  authorities  would 
hesitate  to  select  such  a  commission  to  be  its  judge  and  con- 
troller in  preference  to  any  municipality  or  eounty  council." 


PROFIT  SHARING.— The  Boston,  Mass..  Consolidated  Gas 
Company  has  credited  to  the  most  efficient  of  its  employees 
the  sum  of  $26,029,  which  amount  is  7  per  cent  of  the  earnings 
of  each  employee  for  the  nine  months  ending  June  30.  This 
profit-sharing  scheme  establishes  a  partnership  between  the 
company  and  its  employees  in  a  similar  manner  that  the  sliding 
scale  provides  a  like  interest  between  the  public  and  the  com- 
pany. Premiums,  in  addition  to  the  regular  compensation, 
are  provided  for  the  best  employees  of  the  company.  TTiese 
premiums  are  based  on  the  annual  salaries  of  the  employees 
at  the  same  rate  as  the  dividends  for  the  same  period  are  paid 
on  the  stock  of  the  company.  These  premiums,  in  general, 
are  applied  towards  the  purchase  of  the  preferred  stock  in 
the  Massachusetts  Gas  Company,  the  same  to  be  the  absolute 
property  of  the  employee.  By  the  operation  of  the  so-called 
sliding  scale  act,  the  future  dirisible  profits  of  the  company 
are  made  to  depend  upon  the  price  charged  for  gas.  For 
every  reduction  of  S  cents  per  1000.  the  company  may  pay 
I  per  cent  additional  in  dividends.  As  the  amount  of  the  prem- 
ium allowed  each  employee  depends  upon  the  rate  of  dividends 
on  the  stock  of  the  company,  and  as  the  rate  of  these  dividends 
depends  upon  the  price  of  gas,  the  employee  has  a  strong  added 
incentive  to  do  his  work  as  economically  and  efficiently  as  pos- 
sible. Every  man  in  the  company,  as  a  possible  profit  sharer, 
or  as  an  owner  of  stock  in  the  Massachusetts  Gas  Company, 
thus  has  an  owner's  interest  in  promoting  the  welfare  of  the 
business.  It  is  intended  by  the  company  ultimately  to  include 
as  profit'  sharers  all  employees  who  are,  in  their  judgment, 
temperate,  energetic,  honest,  capable  and  efficient.  But  if  all 
such  employees  are  not  included  in  any  year,  it  is  the  aim 
of  the  company  to  have  the  list  made  up  of  these  employees 
who  have  displayed  the  greatest-  regularity,  intelligence  and 
energy  in  the  business  01  the  company. 


MOVING  SIDEWALKS.— The  Public  Service  Commission 
of  New  York  City  has  taken  under  consideration  a  project 
for  the  construction  of  a  moving  platform  under  Broadway, 
between  Fourteenth  and  Forty -Second  Streets,  which  it  is 
contended  would  not  only  greatly  relieve  the  congestion  on  this 
thoroughfare,  but  would  be  of  special  benefit  to  the  shopping 
and  theater-going  crowds.  This  project  was  explained  in  a 
comniunii.ation  from  the  Continuous  Rapid  Transit  Securities 
Company,  asking  for  an  opportunity  to  give  a  demonstration 
of  its  moving  platform  railway.  The  company  claims  a 
capacity  equal  to  three  times  that  of  a  five-car  train  service, 
under  a  one-minute  headway,  and  six  times  that  of  the  best 
surface-car  trolley  traffic.  There  was  submitted  with  this 
letter  an  engraving  of  the  proposed  "moving  platform  arcade." 
This  shows  an  endless  train,  or,  as  it  appears,  an  endless  row 
of  cross-seats  for  three  persons,  approached  by  two  inter- 
mediate, narrow  platforms  or  strips,  moving  at  slower  speed. 
The  company's  prospectus  states  the  capacity  of  the  proposed 
installation  as  follows :  "The  proposed  moving  platform  rail- 
way will  affor'l  a  seating  capacity  exceeding  47,000  passengers 
an  hour  in  each  direction.  This  is  three  times  the  seating 
capacity  of  a  train  system  operating  five-car  local  trains  upon 
one-minute  headway.  It  is  approximately  six  times  the  sealing 
capacity  of  a  system  of  surface  tram-cars  operated  upon  150-ft. 
headway.  In  respect  to  safety,  as  compared  with  train  and 
tram-car  operation,  particularly  in  pl.ices  where  traffic  is  con- 
gested, a  moment's  consideration  will  show  that,  even  should 
an  individual  fall  in  boarding  or  leaving  the  platform,  the  risk 
of  serious  injury  is  slight,  and  the  aggregate  of  damage  sus- 
tained incomparably  less  than  by  the  existing  systems."  It  is 
also  slated  that  heat  radiated  from  motors,  power  brakes  and 
rheostats,  being  the  principal  cause  of  the  high  temperature 
in  the  present  subway,  the  moving  platform  arcade  would  be 
comparatively  cool.  The  total  energy  required  to  propel  the 
train  of  platfornts  in  the  proposed  arcade  during  a  period  of 
24  hours  will  only  be  about  eisht  per  cent  of  the  amount  of 
energy  required  to  move  local  trains  in  the  present  subway 
service,  it  is  claimed. 
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Electrical  Equipment  of  the  Hall  of  Records 
in  Manhattan  Borough,  New  York  City. 

WITHIN  the  portals  of  the  new  Hall  of  Records,  in  Man- 
hattan, are  the  Department  of  Taxes  and  Assess- 
ments, the  Register's  office,  the  Surrogate's  court  and 
the  Corporation  Counsel's  office.  The  structure  itself  occupies 
the  block  north  of  City  Hall  Park  bounded  by  Chambers 
Street,  Elm  Street,  Reade  Street  and  Ottendorfer  Square.  It 
is  magnificent  in  conception  and  palatial  in  development,  and 
on  it  were  expended  over  eight  years  of  labor  and  over  $5,000,- 
000  in  money.  The  exterior  of  the  structure  is  of  granite 
Above  the  entrance  on  Chambers  Street  is  a  group  of  em- 
blematic statuary,  and  along  the  cornice  are  heroic  statues  of 
former  governors  and  mayors  who  have  left  their  impress 
in  the  development  of  the  state  and  city. 

The  interior  finish  is  in  keeping  with  the  exterior  in  artistic 
treatment.     The  main  entrance,  on   Chambers   Street,   is  wain- 


ested.  All  the  vaults  and  cases  are  of  fireproof  construction 
and  the  desks  and  interior  finish  have  been  treated  to  render 
them  likewise  proof  against  flame. 

POWER    PLANT. 

The  steam  and  electrical  equipment  occupies  the  entire  base- 
ment floor,  and  the  lay-out  is  such  that  each  division  is  pro- 
vided with  a  separate  room.  In  the  boiler  room  are  three  300- 
hp  water-tube  boilers,  and  two  350-hp  water-tube  boilers.  The 
fronts  are  finished  with  enameled  brick  and  the  furnaces  are 
fitted  with  shaking  grates.  Pop  safety  valves  are  also  provided 
and  non-lifting  injectors  connected  so  that  any  boiler  can  be 
fed  by  any  injector.  The  coal  bunkers  are  located  under  the 
Reade  Street  sidewalk,  where  provision  for  500  tons  is  made. 
An  industrial  railway  system  carries  the  coal  to  the  boiler  room 
and  the  ashes  are  removed  to  the  sidewalk  by  the  aid  of  a 
hydraulic  elevator. 

Each  boiler  feeds  steam  into  a  12-in.  main  through  8-in. 
steam    connections.      The   main    runs    through    tlie    boiler    room 
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■led  entirely  with  sienna  marble  and  capped  with  a  beauti- 
ful mosaic  ceiling.  The  foyei,  designed  after  that  in  the  Opera 
House  in  Paris,  is  finished  also  in  sienna  marble.  Broad  stair- 
ways of  sienna  marble  wind  from  the  entrance  to  handsome 
open  colonnades  on  the  second  floor;  while  overhead  is  an  cl- 
liplical-shaped  bronze  and  glass  ceiling.  The  artistic  tendencies 
of  the  architects,  however,  find  their  best  expression  in  the  two 
court  rooms  on  the  fifth  floor  occupied  by  the  Surrogates.  The 
room  on  the  Reade  Street  .side  is  finished  in  English  oak  with 
high  and  elaborately  carved  wainscoting.  The  .south  court 
room,  or  the  one  facing  on  Chambers  Street,  is  finished  in 
mahogany.  i:ach  of  the  court- rooms  is  provided  with  a  hand- 
some balcony  from  which  visitors  may  view  the  proceedings. 

While  the  Hall  of  Records  is  noted  for  its  artistic  features,  it 
also  possesses  abundant  facilities  of  a  purely  utilitarian  nature, 
^or  in  it  are  stored  the  countless  and  invaluable  records  which 
bear  upon  every  foot  of  land  on  Manhallan  Island  and  tipon 
estates  in   which  hundreds  of  thousands  of   persons  are  intcr- 


and  passes  out  at  each  end  into  and  through  a  corridor  separat- 
ing the  boiler  and  engine  rooms.  Pump  roonis  are  located  at 
each  end  of  the  boiler  room.  In  the  pump  room  on  the  Otten- 
dorfer Square  side  there  are  three  duplex  puinps  for  boiler 
feeding  purposes  connected  to  take  water  from  the  city  water 
mains  or  from  the  steam  heat  drip  lines.  A  tank  located  in  a  pit  in 
this  room  receives  the  clean  water  from  traps  on  the  tlrip  lines 
on  the  power  main  and  its  branches,  from  which  the  water  is 
returned  lo  the  boiler  by  a  duplex  pump.  The  unclean  water 
is  collected  in  another  tank  and  is  pumped  thence  into  the  city 
sewer.  Blow-off  pipes  connect  to  a  third  tank.  The  pumps 
with  one  exception  are  all  controlled  by  governors,  and  the 
pumps  in  the  pit  are  cross-connected  so  that  either  pump  may 
be  used  on  either  lank.  All  the  exhaust  steam  mains  and  the 
various  drip  lines  of  the  entire  plant  are  carried  in  trenches  in 
the  floor  covered  with  cast-iron  cover  plates.  The  main  ex- 
haust line  is  run  to  a  muffler  tank,  and  thence  lo  a  feed-water 
heater      .-Mter  passing  ihrnugli  ihe  feed  water  healer  the  steam 
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is  used  for  healing  or  discharged  through  an  exhaust  pipe  line 
to  the  atmosphere,  depending  on  the  season  of  the  year.  The 
feed-water  after  passing  through  the  heater  and  before  being 
pumped  into  the  boilers  passes  through  a  feed-water  filter. 

In  the  pump  rnom  on  the  opposite  side  of  the  boiler  room 
are  filters  for  the  drinking  water  used  in  the  building;  steam 
and   clc-clrically  driven   ijunips    for   snpplyinK   water   to   i.-mk'-  on 
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tlie  top  floor;  hot  water  tanks,  etc.  A  distilled  water  plant  for 
supplying  drinking  water  to  the  cooling  tank  of  an  absorp- 
tion ice  machine  is  also  installed  in  this  room. 

A  very  thorough  system  of  ventilation  is  installed.     This  is 
electrically  driven  and  is  in  brief  as  follows:     M  each  end  of 


are  two  20-hp  motors  wound  to  run  at  90,  no  and  130  r.  p.  ra. 
and  coupled  to  two  9-ft.  blowers;  also  one  40-hp  motor, 
wound  to  run  at  120.  150  and  180  r.  p.  m„  and  coupled 
to  a  7-ft.  blower  and  one  8-ft.  exhaust  fan  on  the  same 
shaft.      [n    the    east    end    arc    two    20-hp    motors,    the    same 


the  basement  is  a  cold  air  cliumber  with  an  air  tillering  sur 
face  of  large  mesh  wire  screens  covered  with  cheese  cloth. 
The  screens  are  held  in  place  by  buttons  and  can  be  remove<l 
very  easily   for  renewal  and  repairs.     Located  in  the  west  end 
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as  in  the  west  end,  and  one  25-hp  motor  wound  to  run  at  180. 
225  and  270  r.  p.  m.  and  coupled  to  a  5-ft.  blower  and  a  5<A-(l 
exhaust  fan  on  the  same  shaft.  The  four  20-hp  motor-driven 
fans  supply  the  fresh  air  to  all  the  floors  except  the  basement, 
which  is  supplied  by  the  40-hp  motor-driven  set  in  the  west  end 
and  the  35-hp  motor-driven  set  in  the  east  end.  On  the  top 
floor  are  four  exhaust  fans  6  ft.  in  diameter  used  for  removing 
the  foul  air  from  all  the  rooms  above  the  basement  Hoor. 
These  fans  are  driven  by  5-hp  motors  running  at  250  r.  p.  m. 
The  motors  and  blowers  are  set  on  bases  of  while-enameled 
lirick  capped  with  bluestone. 

The   engine   room   is   located   in   the   cent.-r  of   the   basement 
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and  has  walls  of  white  tile  and  a  terraz/a  Hoor.  Air  ducts 
over  the  switchboard  and  at  each  end  of  the  room  provide 
ventilation.  The  room  is  lighted  by  four  enclosed  arc  lamps 
anil  by  incandescent  lamps  on  wall  brackets.     The  generating 
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equipment  consists  of  two  150-kw  generators  direct-connected 
to  horizontal  Corliss  engines,  one  loo-kw  generator,  direct- 
connected  to  a  Corliss  engine  and  a  so-kw  generator,  driven 
direct  by  a  high-speed  engine.  The  generators  are  compound- 
wound  and  deliver  direct-current  at  a  potential  of  120  volts. 
Connection  from  the  steam  main  in  the  corridor  is  made  to 
each  engine.  On  an  enamelled  brick  base  at  one  end  of  the 
engine  room  is  a  small  booster  set  for  supplying  a  battery 
installed  in  a  room  back  of  the  engine  room  and  sepai-ated 
from  it  by  a  corridor.  The  battery  has  a  capacity  of  1000 
ampere-hours. 

The  switchboard  which  is  placed  on  the  Chambers  Street 
side  of  the  engine  room  is  33  ft.  long  and  10  ft.  high.  It  is 
made  of  Tennessee  marble  bordered  with  Belgian  black  marble. 
In  the  center  of  the  board  are  the  machine  panels  fitted  with 
the  usual  arrangement  of  switches,  rheostats,  equalizers,  circuit- 
breakers,  meters,  etc.     The  panels  to  the  west  are   for   motor 


is  employed  in  the  building  and  in  a  room  on  the  Chambers 
Street  side  is  a  vacuum  pump  driven  by  a  35-hp  motor. 

DISTRIBUTION    OF    CIRCUITS. 

The  building  contains  eight  floors  besides  a  mezzanine  floor 
between  the  fifth  and  sixth  stories,  a  cellar,  basement  and  attic 
Outlets  for  circuit  wiring  are  provided  as  follows :  16  outlets 
for  as  many  enclosed  arc  lamps ;  1792  outlets  for  4557  incan- 
descent lamps ;  289  outlets  for  as  many  insertion  plugs ;  208  outlets 
for  208  local  switches  not  including  140  outlets  for  cut-outs :  6  out- 
lets for  6  elevator  cable  junctions:  8  outlets  for  8  out-door  outlet 
junctions,  making  the  total  number  of  outlets  requiring  outlet 
boxes  2319.  The  outlets  are  connected  to  distributing  or  branch 
circuits  fed  from  feeders  or  mains  through  cutouts  grouped 
at  various  centers  of  distribution.  The  circuits  and  feeder.^ 
are  two-wire  throughout  and  all  wires  are  enclosed  in  rigid 
conduit. 

The    feeder   system   includes   distinct   feeders    for  office   and 
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and  hall  lighting  circuits ;  a  separate  circuit  controlled  from 
the  switchboard  being  provided  for  the  hall-lamps  for  watch- 
men at  night.  The  panels  to  the  east  are  used  for  controlling 
the  general  lighting  circuits  throughout  the  building.  Each 
circuit  is  provided  with  a  knife  switch  and  circuit  breaker. 

Tliere  are  about  100  clocks  throughout  the  building,  all  of 
which  are  electrically  controlled  from  a  master  clock  in  the 
basement.  A  telephone  switchboard  having  125  connections 
is  also  located  in  the  basement.     The  vacuum  cleaning  system 


other  general  lighting,  for  hall  lamps,  and  for  motor  circuits 
respectively.  The  feeders  run  to  certain  floors  only  and-  are 
prolonged  by  mains  to  floors  immediately  above  and  below. 
For  lighting  purposes  the  floors  may  be  considered  as  being 
sub-divided  into  various  sets  of  floors,  each  set  having  its  own 
feeder  system,  which  is  symmetrical  with,  though  independent 
of,  the  others.  Each  floor  is  divided  into  four  sections,  each 
corresponding  to  an  electrical  center  of  distribution  serving  as 
feeder  points   for  the  branch   circuits  in  the   section.     Feeder' 
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lines  connect  with  the  first,  third,  fifth  and  seventh  floors.  The 
feeders  on  the  first  floor  supply  the  first  floor  only.  The 
feeders  on  the  third  floor  supply  the  second  and  fourth  floors 
also.  The  feeders  on  the  fifth  floor  supply  the  sixth  also  and 
the  feeders  on  the  seventh  floor  supply  the  eighth  floor  in 
addition.  From  the  eighth  floor  two  mains  are  extended  to 
the  attic. 

The  hall   lamps  are  supplied   from  separate   feeders   located 
in  the  basement,  third  and  fifth  floors  respectively.    The  feeders 
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in  the  basement  supply  all  the  hall  lamps  up  to  the  second  story. 
The  feeders  on  the  third  floor  also  supply  the  lamps  in  the 
second  and  fourth  stories  in  additiin  to  the  lamps  over  the 
skylight.  The  feeders  on  the  fifth  flior  supply  the  hall  lamps 
on  the  fifth,  sixth,  seventh  and  eighth  floors. 

There  are  forty-two  feeders  and  sixty-two  mains  appor- 
tioned as  follows:  31  feeders  for  lamps;  11  feeders  for  motors; 
51  mains  for  lamps ;  6  mains  for  motors,  and  4  switch  mains, 
There  arc  forty-three  distributing  centers  variously  located  and 
the  aggregate  number  of  cut-out  groups  at  these  centers  is  88. 
There  are  Koo  branch  circuits  in  the  building. 

The  standard  voltage  of  the  installation  is  116  at  the'  lamps. 
This  allows  for  a  total  loss  of  four  volts  in  the  circuit  work, 
one  volt  of  which  is  allowed  in  the  branch  circuits.  Each 
conductor  in  the  feeders  and  mains  is  encased  in  a  separate 
conduit,  while  each  pair  of  conductors  in  the  branch  circuits  is 
provided  with  a  single  conduit.  The  conduits  for  the  greater 
part  run  in  lines  parallel  with  the  walls  of  the  building  or 
rooms. 

Special  arrangements  are  made  for  lighting  desks  and  book 
cases  as  follows :  Roll-top  and  flat  desks  are  used  and  as  a 
rule  the  floor  outlet  boxes  for  the  roll-top  desks  are  placed 
at  the  center  and  near  the  back  of  the  desk.  Rigid  conduit 
rises  from  the  floor  outlet  to  a  distance  of  about  one  fool 
above  the  floor  and  the  extension  to  the  fixture  is  made  by 
flexible  steel  conduit,  a  special  cable  being  provided  for  con- 
nection between  the  two  kinds  of  conduit.  In  the  case  of  flat  - 
top  desks,  which  usually  have  two  or  more  fixtures,  the  circuit 
i»  enclosed  in  rigid  conduit  which  rises  from  the  floor  to  a 
distance  of  three  or  four  feet,  and  from  this  point  the  connec- 
tion to  the  fixture  is  made  with  flexible  steel  conduit.  Special 
wiring  is   provided   for   .ill  metal    furniture,   so  that   the   lamps 


on  the  cases  may  be  controlled  from  opposite  ends  by  means 
of  three-point  switches.  Rigid  conduit  rises  from  the  floor 
to  these  switches  and  the  conduit  extends  thence  to  the  top 
of  the  case,  connecting  with  the  various  outlet  boxes  and  push- 
button switch  at  the  opposite  end.  Where  the  cases  are  set 
against  the  wall  the  circuits  are  run  in  a  somewhat  different 
manner.  In  these  instances  the  circuit  is  extended  from  a  wall 
outlet  in  rigid  conduit  to  the  top  of  the  case,  thence  to  the 
switch,  from  which  it  rises  again  to  the  top  of  the  case  con- 
necting with  an  outlet  box  and  finally  with  the  switch  at  the 
opposite  end. 

The  space  above  the  skylight  over  the  foyer  is  lighted  by 
forty  lengths  of  reflectors  with  a  total  of  360  32-cp  lamps  and 
the  circuits  for  these  lamps  originate  at  cutouts  located  near 
the  elevators  on  the  third  floor.  There  are  60  circuits  in  all, 
each  circuit  containing  six  lamps.  The  reflectors  are  wired  so 
that  the  lamps  may  be  controlled  in  groups.  These  lamps  are 
switched  into  circuit  by  lOO-ampere  solenoid  switches,  them- 
selves controlled  by  push  buttons  on  the  floor  of  the  foyer. 

In  the  book-binding  department  on  the  third  floor  there  are 
four  special  circuits  provided  for  electric  heating  apparatus. 
The  apparatus  consists  of  glue  pots  and  heaters  for  tools  used 
for  leather-burning  and  book-binding  purposes. 

Besides  the  conduit  system  for  electric  light  wiring,  there  is 
an  elaborate  system  of  conduit  installed  for  electric  signalling, 
call  bell  and  telephone  circuits.  An  interconnecting  cable 
consisting  of  300  wires  is  run  from  the  main  interconnec- 
tion box  in  the  cellar  to  the  telephone  room  in  the  basement. 
Extension  cables  are  run,  in  rigid  conduit,  from,  the  main 
interconnection  boxes  to  the  service  boxes  located  in  rooms 
on  the  various  floors.  In  each  service  bo.x  is  an  interconnection 
strip  with  a  capacity  for  ten  conductors  and  at  each  service 
point  where  electric  signal  or  service  appliances   are  installed. 
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an  iron  outlet  box  is  provided  similar  to  that  used  for  electric 
light  wiring.  This  conduit  system  is  used  for  telephone  wires, 
thermostat  wires,  call-bell  wires  and  electric  clock  wires. 

FEATURES  OF  ILLUMINATION. 

The  corridors  throughout  the  building  are  lighted  from  three- 
lamp  fixtures  ;  the  lamps  being  enclosed  in  an  opalescent  globe 
as  shown  in  Fig.  14.  The  fixtures  are  suspended  from  the 
center  of  the  groined  arches  in  the  vaulted  ceilings  on  the  lower 
floors  and   from  the  center  of  the  plain  dome  and  the  archeii 
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Cfiliiigs  on  llic  upper  floors.  In  the  vestibules  on  the  first  floor 
special  hxtures  arc  provided.  The  lanterns  in  the  vestibule 
(Fig.  IS)  are  hexagonal  in  form  and  approximately  two  feet 
between  parallel  sides.  The  distance  from  the  top  to  the  bot- 
tom of  the  fixture  pendant  is  about  six  feet.  The  body  of  the 
fixture  has  moulded  and  ornamented  corner  pilasters  with 
voluted  base  and  leaf  work,  and  caps  also  voluted  and  sur- 
mounted with  richly  embellished  cartouche.  The  hood  or 
crown  of  the  lantern  is  somewhat  conical  in  form  and  has 
six  dolphins,  ihc  head  of  each  centering  over  the  pilasters  and 
the  tails  entwining  and  forming  a  decorative  leaf  attachment 
for  a  ball  apex  to  which  the  supporting  chain  is  attached.  The 
base  pendant  has  masks  centered  below  the  body  pilasters  and 
between  these  grotesques  are  decorative  cartouches  each  con 
verging  in  the  manner  of  an  inverted  cone  towards  a  pendant 
ornament  consisting  of  leaf,  work  and  fruit  clusters  in  high 
relief.  In  the  Chambers  Street  vestibule  there  are  three  of  these 
cliandeliers.  There  are  also  installed  in  this  vestibule  twelve 
brackets    with   tliree   lamps   eadi.      The   backs   of   the   brackets 


the  foyer  are  22  three-lamp  fixtures  of  a  design  as  showtf  in 
Fig.  i6. 

Each  of  the  court  rooms  on  the  fifth  floor  is  lighted  by  three 
massive  crystal  chandeliers  arranged  for  24  i6-cp  lamps.  The 
fixtures  are  well  shown  in  the  views  of  the  court  rooms  and 
in  detail  in  Fig.  12.  The  chandeliers  are  a  combination  of 
cast  bronze  and  hand-cut  glass  pendants.  The  cast  rim  of 
the  fixture  is  a  massive  band,  6  ins.  wide  and  4'A  ft.  in  diam- 
eter with  a  large  head,  reeded  and  ribboned  and  with  4-in. 
rosettes  in  relief.  I'rom  the  rosettes  12-in.  pendant  bronze 
drops  are  attached  to  the  fixture  and  each  motif  of  the  pendant 
consists  of  a  large  cut-glass  sphere,  approximately  3-'ns.  in 
diameter,  standing  clear  of  the  fixture.  Below  the  bronze  band 
there  are  seven  tiers  of  flat,  cut-glass  pendants  hung  in  circles 
of  diminishing  diameter  and  finished  at  the  center  with  a  6-in. 
cut-glass  sphere.  These  tiers  form  an  inverted  cone  giving 
the  effect  of  a  solid  crystal.  Each  prism  is  hung  closely  so  as 
to  conceal  the  metal  supports.  The  bronze  rim  is  supported 
by  cast  bronze  arms  in  the  form  of  double  reversed  consols 
and  the  projecting  volutes  of  engaging  consols  support  pen- 
dants of  cut  glass. 

On  each  judge's  desk  there  are  provided  two  cast  bronze 
standards  of  pleasing  design.  These  are  about  four  feet  high 
and  have  opalescent  glass  globes  in  which  three  lamps  arc 
enclosed.  The  brackets  about  the  room  each  contain  two 
lamps.  The  bracket  is  shown  in  detail  in  Fig.  13  It  will  be 
noted  that  these  are  fixed  at  different  heights  in  each  court 
room  to  conform  to  the  decorative  scheme.  In  the  galleries 
back  of  the  court  rooms  small  crystal  fixtures  somewhat 
similar  in  design  to  the  larger  ones  in  the  court  room  provide 
for  the  illumination.  There  are  four  of  these  fixtures  in  each 
gallery  and  each  fixture  holds  three  lamps. 

Fig.  II  shows  the  me.hod  used  for  lighting  the  law  library 
on  the  sixth  floor.  As  stated  elsewhere,  the  lamps  around 
the  metal  cases  may  be  controlled  from  either  end  of  the  case 
by  means  of  three-point  snap  switches.  There  are  75  lamps  pro- 
vided for  the  cases.  The  design  of  a  fixture  somewhat  similar 
to  those  in  the  law  library,  the  only  difference  being  in 
the  number  of  brackets,  is  shown  in  detail  in  Fig.  17.  Each 
fixture  holds  12  lamps.  There  are  six  two-lamp  standards 
provided  for  the  desks.  These  standards  are  16  ins  high. 
The  base  is  in  the  form  of  a  tripod.  8  ins.  extreme  diameter, 
with  crouched  legs  and  claws  and  an  ornate  cartouche  on  three 
sides.  The  shaft  is  I'A  ms.  in  diameter  at  the  base  and  one 
inch  at  the  top,  which  is  carried  through  the  shade  and  ter- 
minates in  a  hood  and  ^orn  top.  The  shaft  is  reeded  and 
holds  a  cast  bronze  shade  frame  divided  into  six  divisions  for 
holding  opalescent  glass.  These  lamps  are  fed  from  outlet 
lioxcs  in  the  floor. 

Heating    Effect  of   Quadrature    Currents  in 
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are  10  ins.  wide  and  25  ins.  long,  making  a  massive  rectangular 
cartouche,  the  field  of  which  is  moulded  and  embellished  with 
acanthus  leaves  in  relief.  The  bracket  springs  from  the  lower 
part  of  the  cartouche  somewhat  in  the  form  of  a  voluted 
cluster  of  acanthus  leaves  changing  to  form  into  a  shorter 
,nni  and  encircling  band  to  hold  the  vertical  arm  of  the  fixture, 
riu-  arm  is  in  the  form  of  a  torch  with  trumpet  head  to  hold 
tile  lironze  shade  holder  and  in  addition  four  Roman  facies 
in  relief  project  from  the  arm  with  battle-axe  head  and  spear 
ends  to  form  a  decorative  termination.  Smaller  lanterns  are 
provided  in  the  Dttendorfer  Square  vestibule  (Fig.  6)  and  in 
llif  Klni  Street  vestibule.  In  .iddition  each  of  the  latter  vesti- 
bules is  provided  with  two  six-lamp  fixtures. 

The  foyer  ( l-'ig.  9).  as  stated  previously,  is  lighted  by  lamps 
behind  the  domed-glass  roof  overhead.  In  addition  there  are 
eight  lliree-lanip  brackets  and  four  bronze  standards  under  the 
stairway  as  shown  in   Fig.  S.     In  the  corridor  to  the  rear  of 


Bv  J.  H.  Hint. 
Under  the  condition  of  constant   armature   heating,  currents 
ill  time  quadrature  to  the  impressed  e.  m.  f.  reduce  the  rating 
ni  rotary  converters  to  a  greater  extent  than  the  same  percent- 
age   of    out-of-phase    currents    do    in    s>iichroncms    motors    or 
alternating-current  generators.    .\s  proof  of  this  statement  con- 
sider a  two-pole  n-ring  converter  and  let 
/-.  —.  volts  at  the  commutator 
/„  =  amperes  of  direct  current 
^r,i  =  volts  between  adjacent  slip-rings 
/„  =  alternating    amperes    in    the    armature    winding    between 

adjacent   slip-rings. 
Then 

E.  I.  =  II  /:"..  /h  (  '  * 

assuming  initially  that  there  are  no  losses  and  that  the  alternat- 
ing current  is  exactly  opposite  in  time  phase  to  the  alternatinc 
e.  m.  f. 

Eh  = -<"'  —  ^ = £•  ^'"  '  ' ' 

»  II         V2  V2  II 
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£0  /<,  =  n  In sin  — 


V2/„ 


(3) 


Let  )•  and  r'  (Fig.  ij  be  the  points  of  attachment  of  adjacent 
collector  rings,  and  let  the  line  O  M  bisect  the  arc  r  r'.  Con- 
sider any  armature  conductor  C  between  r  and  r'.  Let  it'/  be 
the  angle  between  O  M  and  the  axis  of  the  field  x  x'.  The 
alternating  current  between  the  collector  rings  is  at  its  maxi- 

mum  value  \  iln  = when  ii7^o°.  and  its  value  at  any 


2/. 


«  sm  — 


-  cos  ui.     The  direct  current.  — .  in  C  is  re- 


versed each  time  it  passes  a  brush.     Then,  in  any  conductor  C 
situated  at  an  angle  a  from  O  M,  the  actual  current. 
2/.  /„ 

1  = COSU't±  —  (4I 


in  which  the  double  sign  is  to  be  taken  as  plus  from  wt  =  90°  — 
a  to  wt  =  270°  —  o,  and  as  minus  from  wt  =  270°  —  a  to 
W/ =  450° — a,  or  from  tcf  = — (90°  +  a)  to  zvt^go" — a 
these  being  the  times   when  the   conductor   C  passes   under  a 


equation  (6)  shows  that  the  same  conductor  C,  when  the  arma- 
ture is  running  as  a  rotary  converter  has 
16  cos  a  8 


( 


■f  n  sin  — ■ 


n  sin  —     ■ 


run    as    a 
As    is    evi- 


tmies  as  much  heat^produced  in  it  as  when 
direct-current  generator  with  the  same  output, 
dent  from  the  above  factor,  less  heat  is  generated  in  the  con 
ductor  situated  on  O  M  than  in  any  other,  and  the  heating  in- 
creases as  the  angle  a.  increases.  As  a  is  determined  by  the 
number  of  rings,  the  greater  the  number  of  rings  the  smaller  the 
difference  in  the  heating  in  different  conductors. 

Assuming  perfect  conduction  of  heat  within  the  armature, 
the  rating  is  determined,  so  far  as  heating  is  concerned,  by  the 
average  heating  of  all  the  conductors  between  adjacent  slip- 
rings.  The  average  heating  between  adjacent  slip-rings  is  pro- 
portional to 


r 


I  d  (a ) 


(7) 


Thus  the  average  heating  in  the  armature  of  an  »-ring  con- 
16         8 
verier  is         i 1 times  as  much  as   though  the 


ir  snr  — 


FIG.    I. — SIMPLE   ROTARY,    TWO-POLE    MODEL. 

brush.  Although  o  is  a  space  angle,  it  determines  also  the  time 
phase  of  the  alternating  current  at  the  instant  that  the  direct 
current  is  reversed. 

Equation  (4),  taken  between  the  limits  ic/ = — (go°-\-a) 
to  wt  =z  (go°  — a),  gives  the  instantaneous  value  of  the  actual 
current  in  the  conductor  during  the  time  this  conductor  is 
moving  from  one  brush  to  another.  Then  the  average  rate  at 
which  heat  is  generated  in  this  conductor  is  proportional  to 
'(50°— o) 

rd  (M'l) 
-(90'  -)-  o) 


;/: 


r 


(90    —a  ) 


•  4  I  us  :i7 


1'   , 


d  (HI) 


(90'  +a) 


16  COS  o 


/.', 


(6) 


Since  the  rate  at  which  heat  would  be  generated  in  the  chosen 
conductor  C  by   the   direct  current  alone  is  proportional   to — 


armature  were  giving  the  same  output  as  a  direct-current  gen- 
erator;   and     for    the     same     heating,     the     rating    may     be 


10             8 

TT 

^ 

T^            !('  .Jill'    

» 

times  as  much. 

The  demonstration  above,  which  may  be  found  in  many  text 
books  on  alternating  current  machinery,  is  limited  in  its  appli- 
cation, because  it  is  based  on  the  assumption  that  the  alternating 
current  is  exactly  opposite  in  time  phase  to  the  alternating  e.  m. 
f..  and  is,  therefore,  either  exactly  in  time  phase  witih.  or  op- 
posite in  time-phase  to,  the  direct  current. 

.^ssuming  now  th'e  same  value  of  direct  current  and  put 
£.  /o  as  before,  and  also  assuming  that  the  alternating  current 
is  a  time  angle  of  180°  ±  9  away  from  the  alternating  e.  m.  f.,  it 
is  evident  that  this  current  may  be  divided  into  two  components, 
one  opposite  in  time  phase  to  the  e.  m.  f..  and  one  in  time 
quadrature  with  the  c.  m.  f.     The  maxinuun  value  of  the  power 

2/. 
component  is  or  the  same  as  the  maximum  value  of 


the  alternating  current  at  100  per  cent  power  factor  and  the  in- 

2/. 
stantaneous  value  of  this  component  is  coi  zvl.     The 
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niaximiim  value  of  the  quadrature  e-oniponent  is- 


.         16       SserO 
u(  \ + 


2/0 
and  its  insiaiilancoiis  value  is  ton  f>  .siii  zy/. 


(2/0  /o\     2        /    2  h  laii  0  sin  zvt  \ 

n  sin  —  ^     /  \  "  ^"'  ~  I 

/  \  n  / 


n  sin  —         n  sin'  — 


! 

U^ 

V 

^ 

/       >^ 

^^^>- 

Power  Factor 
MC.    2— IdMI'ARATIVE    RATIN'C    AND    POWER    FACTOR    FOR    CONSTANT 

HEATING. 

method  used  with  equation    (4)       'he  average  heating  in  any 
conduPtor  is  proportional  to 
(90°  — a) 
icos'iVt  l6i-orji'/      lb  tali' Q  sin'' wt 

r,    I  I, -f + 


)i"ii»'  — 


n 


4  \  ir      n  stn  —       / 

\  M      /  no; 

Therefore  the  heating  is  an  wring  rotate  taking  alternating 
current  180'  ±  ©  time  degrees  away  from  the  e.  m.  f.  is 
^         16       Ssec'd    V 

/■ + \ 

I  T       I  times  as  much  as  for  the  same  arma- 

y  tt'      h' sin' —  J 

turc  giving  the  same  output  as  a  direct-current  generator,  and 
on  the  basis  of  heating  may  be  rated 


16       8  scr  e  ■ 
I + 


T      I  times  as  much  as  the  direct-current 


1"        »r  .j»»i' 


H  (8)       \    ^ 

■*  generator. 

in    which   tlie  phis   and   minus   signs   are   to  be   selected  by   the 


When 


the  rating  will  be  the  same,  so  far  as  heating  is  concerned,  as 


1.00 
i      .90 

s 

S     .80 
1    .70 

\     •«« 
1     •«> 

/<^ 

.^^^^ 

^ 

y    i 

'^^^^^^^^^^ 

d  ('(•/) 


PoHfr  Factor 
FIG.     3. — PERCENTAGE     RATING    AND     POWER    FACTOR    FOR    CONSTANT 
HEATING. 

the    direct-current   generator.     The    following   table    has   been 
obtained  from  equation  (11)  : 

Nuniljcr  of  rings 


—  (go°  +  o) 
/  16  COS  a.  8.V1  ,    'I 

4    1  IT  II  .$(11  —         H  s\n  - 


) 


otary  converter. 


Power  factor  at  which  the  rating 

equals  that  of  a  direct- 

currcnl  generator. 

854 

784 


(9) 
The  average  heating  for  the  entire  arnialiire  is  proportional  to 


{\ 


I' 


n 

( 


> 


,/ 


6 74> 

12 715 

Fig.  2  shows  how  the  ratings  of  rotary  converters  having 
various  number  of  rings  increase  to  the  maximum  as  the 
power  factor  increases,  the  ratings  being  taken  in  their  ratio  to 
the  ratings  of  the  same  machines  used  as  direct-current  genera- 
tors. Fig.  3  shows  the  same  relations,  with  the  various  rating- 
plotted  in  per  cent  of  their  maximum.  The  curve  for  a  syn- 
chronous motor  having  any  nutnbcr  of  phases  is  added  in  this 
figure  to  show  the  greater  heating  ctTect  of  the  s.ime  percentage 
of  quadrature  current  in  the  rolaries  (same  power  factor),  as 
compared  with  the  synchronous  motor.  Fig.  4  slwws  the  de- 
crease of  the  copper  losses  as  the  power  factor  rises,  both  for 
rotary  converters  and  synchronous  motor,  based  on  the  assump- 
tion that  the  total  input  is  constant. 

For  the  purpose  of  checking  the  above  results,  two  heat  runs 
were  niadi   on  a  small  four-phase   ( so-called  two-phase)    four- 
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pole  60-cycle  rotary  converter,  having  a  nominal  rating  of 
10  kilowatts  at  125  volts  on  the  direct-current  end.  Power  was 
supplied  through  four  slip-rings  on  the  alternating-current  end, 
and  a  three-hour  run  was  made  under  the  following  conditions : 


\'olt. 


-Input- 


Speed. 


Field. 
Amp. 


48 


.Amp. 
K9  47-5  3-32  .-85  1200 

Rise  in  temperature  in  degrees  Fahrenheit : 
comm.,  64  degrees. 

Th?  brushes  were  then  shifted  forward  to  give  good  commu- 


Core,  50  degrees ; 


\ 

\<\ 

■ 

\^ 

Power  Factor 
FIG.  4. — COPPER  LOSS   AND  POWER  FACTOR  FOR  CO.VSTANT  INPUT. 

tation  as  a   direct-current  generator,   and   a   three   hours'   run 
made  under  the  following  conditions : 


Volt. 


-Output- 


.\mp. 


Field. 

Speed. 
R.  P.  M 

Amp. 

1.08 

1200 

Rise  in  temperature  in  degrees  Fahrenheit :  Core,  49  degrees ; 
comm.,  61  degrees.  It  will  be  observed  that  the  power  factor 
when  run  as  a  rotary  converter  was  adjusted  to  ."85,  the  value 
at  which  the  armature  copper  losses  in  a  four-ring  rotary  con- 
verter equal  the  armature  copper  lo.=ses  in  the  same  machine  de- 
livering the  same  current  output  as  a  direct-current  generator. 
The  temperature  rises  were  found  to  be  closely  the  same  for 
the  two  tests.  Since  the  stray  power  was  supplied  b;.  the  alter- 
nating current  during  the  first  test,  and  by  the  belt  in  the  second 
case,  we  would  expect  slightly  greater  heating  in  the  first  case 
than  in  the  second. 


Sub-Station  Equipment  and  Operation,  Chicago 

Edison   Company  and   Commonwealth 

Electric   Company. 

By  R.  G.  Grant. 
There  arc  two  general  systems  of  secondary  distribution  in 
Chicago — continuous  current  is  supplied  over  the  Edison  three- 
wire  system  at  250  volts  and  60-cycle  lighting  and  power  ser- 
vice by  the  three-phase,  four-wire  system  at  2200  volts  to  the 
renters  of  distribution,  where  it  is  stepped  down  to  220  and  no 
volts.  The  direct-current  district,  as  seen  by  the  rr.ap,  extends 
throughout  the  business  section  of  the  city  and  the  more  densely 
populated  portions,  while  the  outlying  districts  are  supplied 
with  60-cyclc  current  The  former  extends  from  North  .\venuc 
on  the  north  to  Thirty-ninth  Street  on  the  south,  and  from 
Ashland  Avenue  to  the  lake,  and  the  latter  takes  care  of  the 
portions  outside  of  these  boundaries.  There  is  a  chain  of  60- 
cycle  sub-stations  extending  around  the  outside  of  the  direct- 
current  district,  as  shown  by  the  accompanying  sketch.  There 
are  also  transformer  sub-stations  at  South  Chicago  and  Fern- 
wood,  which  are  supplied  with  60-cyclc  current  from  the  two 
stations  at  the  soutlicrn  part   of  the  chain,  as  indicated  bv  the 


dotted  lines.  All  of  the  60-cycle  sub-stations  are  tied  together 
with  tie-lines.  The  direct  current  stations  are  also  tied  together, 
since  they  feed  into  mains  wliich  form  a  network  throughout 
the  direct-current  district. 

The  sub-stations  are  supplied  from  two  main  generating  sta- 
t!ons  in  which  are  installed  star-connected  turbo-alternators 
aggregating  6o,ooo-kw  capacity.  These  alternators  furnish 
three-phase,  25-cyc;e  current  at  9000  volts  over  three  transmis- 
sion wires  to  the  sub-stations,  and  therefore  two  classes  of 
converting  apparatus  are  necessary,  viz.,  frequency  changers  for 
transforming  from  25  to  60  cycles,  and  rotary  converters  for 
the  direct  current  output. 

The  transformation  from  9000  volts,  2$  cycles  to  2200  volts. 
60  cycles  is  effected  by  means  of  synchronous  motor-generator 
sets,  the  machines  being  V-connected  and  the  generator  having 
a  neutral  lead  for  the  three-phase,  four-w^ire  system.  They  are 
made  by  the  General  Electric  Company  and  are  500,  1000  and 
2000-kw  capacity.  The  500  and  looo-kw  machines  are  of  the 
horizontal,  two-bearing  type,  with  revolving  fields.  The  small 
sizes  have  concentrated  windings  on  the  motor,  but  on  the 
larger  sizes  the  windings  are  distributed.  The  motors  have  .1 
squirrel-cage  winding  laid  in  the  revolving  core,  and  are  started 
as  induction  motors  at  approximately  half  voltage  from  an 
auto-transformer.  When  synchronous  speed  is  nearly  reached, 
the  field  circuit  is  closed,  and  then,  by  means  of  interlocking 
switches,  the  machine  connections  are  transferred  to  the  run- 
ning bus. 

There  are  at  present  three  installations  of  2000-kw  motor- 
generators,  one  in  each  of  three  sub-stations.  These  machines 
are  of  the  new  vertical  type  with  a  step  and  guide  bearing  for 
the  revolving  fields,  which  is  sustained  by  oil  under  a  pressure 
of  480  pounds  per  square  inch  for  the  step  bearing  and  20 
pounds  for  the  upper,  or  guide  bearing.  The  oil  pressure  is 
maintained  by  means  of  three  cylinder  pumps  driven  by  motors 
of  S.S-hp  capacity.  There  are  two  of  these  pumps  used  inter- 
changeably, and  the  piping  system  for  the  oil  is  provided  with 
check  valves,   so  that  in  the  event  of  one  pump  becoming  dis- 


MAP  SHOWING  TWO  ELECTRICAL  niSTRICTS  OF  CHICAGO  AND  CON- 
NECTED 60-CVCLE  SUB-STATIONS.  DIRECT-CURRENT  DISTRICT 
SHOW.V   SHADED. 

abled,  the  other  can  be  started  without  allowing  the  oil  pressure 
to  go  down  to  a  dangerous  value.  In  the  generating  stations 
there  are  gravity  systems  for  holding  up  the  oil  pressure  a  few 
minutes  in  case  of  trouble,  but  these  are  not  installed  in  the  sub- 
stations. A  compound-wound  exciter  is  carried  on  the  top  of 
the  shaft,  just  above  the  generator,  and  the  set  is  stiiried  with 
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this  exciter  as  a  dirtct-ciirrenl  motor.  Owing  to  the  large  nionient 
of  inertia  of  the  revolving  fields  of  this  machine  and  hence  the 
large  amount  of  current  it  would  take  for  a  considerable  time  if 
started  in  the  usual  way,  it  is  brought  up  to  nearly  synchronous 
speed  hy  means  of  the  exciter  run  as  a  cu.nulative  compound 
motor  from  a  source  of  direct  current,  as  other  exciters,  or 
'  from  rotary  converters  if  they  are  in.stallc(l  in  the  sub-station. 
About  five  minutes  is  consumed  in  bringing  the  machine  up  to 
speed,  and  it  is  then  thrown  to  the  half  voltage  or  compensator 
bus.  from  which  point  the  operations  proceed  as  in  the  case  of 
the  smaller  machines.  It  is  necessary  to  provide  switches  to 
reverse  the  exciter  lield,  since  at  starting  the  armature  reaction 
wou'd  be  dangerously  great  if  the  machine  were  started  as  a 
shunt  or  differential  compound  motor.  After  the  motor  is  run- 
ning from  the  high-tension  bus.  the  field  circuit  is  opened  and 
nvcrsc-d  and  tiic  exciter  is  allowed  to  supply  its  own  field 
current. 

These  vertical  type  machines  are  the  first  to  be  installed,  and 
a  comparison  of  their  various  features  with  those  of  the  hori- 
zontal type  may  be  of  interest. 

The  principal  disadvantages  of  the  horizontal  type  of  frc- 
(|Uency-nhanger  are  mechanical ;  the  friction  loss  is  considerably 
greater  than  in  the  vertical  type  where  the  revolving  parts  are 
floated  on  an  oil  film,  and  there  is  danger  of  the  journals  be- 
coming sufificiently  w-orn  to  allow  the  pole  pieces  to  strike  the 
anviature  windings,  which  danger  is  eliminated  in  flu-  vertical 
type.  The  low  friction  losses,  combined  with  a  low  and  well- 
balanced  electrical  loss,  unite  to  give  an  unusually  high  effi- 
ciency. A  continuous  output  of  2667  kw  at  75  per  cent  power- 
factor  is  maintained  with  a  temperature  rise  of  40°  F.  above  the 
surrounding  atmosphere.  The  efficiency  at  full  load  is  91  per 
cent  and  at  half  load,  85  per  cent.  The  regulation  from  no  load 
to  full  load  is  about  6  per  cent. 

The  following  figures  are  given  in  the  comparison  of  the 
mechanical  features  of  a  2000-kw  vertical  type  machine,  and  a 
]50o-kw  inacliiiic  of  the  horizontal  type: 

N'erticaf.  llorizontaf. 

l-'fiior  space loi  S(|.  ft.  188  sq.  ft. 

Hcifjlit    (witfi    exciter) 14  fl.  6  in. 

Ilciglit    (witiiout    exciter)... > 1  1  ft.  6  in.  1 1  ft.  6  in. 

Weigfit    165.000  pounds  160.000  pounds 

W'eigiit  of  sliaft , 5.900          '*  9.100        " 

W'cigfit  of  mcctianicat  parts 39.000         "  49.000 

brom  these  figures  the  advantage  of  the  new  type  can  be 
readily  seen. 

I'he  total  rated  capacity  of  motor-generators  installed  in  the 
iwd  companies  is  aboul  16.500  kw.  In  addition  to  this,  two  of 
the  stations  have  auxiliary  steam  plants  which  can  be  used  in 
case  of  emergency,  or  at  the  peak  of  the  load. 

I'he  direct  current  output  is  furnished  by  means  of  rotary 
converters  built  by  the  General  Electric  Company,  and  of  500. 
TOOO  and  2000-kw  capacity.  They  are  designed  to  take  six-phase, 
2S-cycle  current  at  186  volts  and  deliver  direct  current  at  250 
volts  to  the  low-tension  bus.  .\t  present  there  are  but  two 
2000-kw  rotaries  installed.  There  are  also  two  or  three  installa- 
tions of  two  100-kw,  125-volt  machines  in  series,  the  neiUra! 
being  tapped  to  the  series  connection,  and  several  250-kw,  250- 
volt  rotaries ;  also  two  railway  machines  which  are  not  a  part 
of  the  Edison  system,  but  supply  current  for  the  traction  com- 
panies and  the  Illinois  Tunnel  Company. 

The  exposition  of  the  equipment  of  a  standard  sub-station  is 
best  accomplished  by  tracing  the  current  from  the  transmission 
line  to  the  center  of  distribution,  and  this  method  will  he  fol- 
lowed. 

The  current  flows  from  the  transmission  line  to  the  high- 
tension  bus  through  an  oil  switch,  which  is  generally  a  type 
"C"  or  type  "l-"' — <jcneral  Electric — and  consists  of  three  pairs 
of  oil  cans,  each  containing  one  terminal  of  one  phase  of  the  line 
and  of  the  bus.  the  two  members  of  each  pair  being  short- 
circuited  by  a  copper  rod  when  the  switch  is  clo.scd.  This 
short-circuiting  mechanism  is  operated  by  some  kind  of  an  elec- 
tro-magnetic device  controlled  fron.  the  switchboard  by  a  single 
pole,  double-throw  switch.  In  the  case  of  a  type  "C,"  the  opcr- 
.itniR  device  is  a  pair  of  solenoids  acting  on  two  plungers,  and 
in  the  CISC  of  a  type  "F,"  it  is  a  series  motor. 


The  high-tension  bus  may  supply  power  to  either  rotary  con- 
verters or  motor  generators.  Taking  the  case  of  a  direct-cur- 
rent station  first,  the  current  rtows  from  the  high-tension  bus 
through  an  oil  switch  for  each  machine,  thence  through  a  trans- 
former, where  the  voltage  is  reduced  from  9000  to  186,  and 
from  three  to  six  phase  in  the  double  delta  or  doub.e  star  con- 
nected secondary.  From  the  transformer  secondary  it  passes 
through  a  potential  regulator  and  thence  to  the  six  siip-rings 
of  the  rotary,  through  the  armature,  and  from  the  direct-current 
brushes  to  the  direct-current  bus. 

The  potential  regulator  is  a  transformer  in  which  the  primary 
and  secondary  are  tr.ovable  with  respect  to  each  other  through 
a  portion  of  a  revolution.  It  contains  six  coils^-one  for 
each  phase — which  arc  in  series  and  parallel  respectively  with 
the  leads  from  the  secondary  to  the  rotary.  The  relative  posi- 
tions of  the  primary  and  secondary  determine  the  inductive 
action  of  the  regulator  on  the  transformer  secondary,  and  hence 
the  pressure  at  the  slip-rings  of  the  rotary,  which  in  turn  fixes 
the  direct-current  pressure.  The  movable  coil  is  operated  by 
means  of  a  small  induction  motor  controlled  from  the  switch- 
board. The  neutral  point  of  the  transformer  is  connected 
through  a  switch  to  ground,  and  is  thus  at  the  same  potential 
as  the  middle  point  of  the  three-wire  system,  which  is  also 
grounded.  It  is  therefore  possible  to  operate  a  rotary  on  but 
one  side  of  the  system  in  order  to  compensate  for  an  unbalanced 
condition  of  load.  This  is  generally  accomplished,  however,  by 
a  balancer  arranged  for  the  purpose. 

Between  the  oil  switch  and  the  transformer  are  the  series 
transformers — one  for  each  phase — which  send  current  through 
the  solenoids  of  the  overload  relays  and  the  current  coils  of  the 
wattmeters  and  the  power-factor  indicators.  These  transform- 
ers are  designed  for  a  lull  load  secondary  current  of  5  am- 
peres. Potential  transformers  are  also  shunted  across  the  phases 
to  feed  the  pressure  coils  of  the  wattmeters,  the  machine  volt- 
meter, the  pressure  coils  of  the  power-factor  indicator  and  the 
synchronizer.  .■\  potential  transformer  is  also  connected  across 
one  phase  of  the  high-tension  bus  to  indicate  the  line  pressure 
and  to  furnish  feed  for  the  fields  of  the  synchronizer.  On  the 
direct  current  side  there  are — two  machine  ammeters,  -f  and  — . 
one  machine  voltmeter,  or  its  equivalent,  connected  across  the 
outside  leads,  two  standard  voltmeters.  -|-  and  — .  which  can  be 
connected  to  any  of  the  direct-current  feeders  at  whose  ends 
the  pressure  is  to  be  kept  constant,  or  to  any  of  the  buses  in 
operation.  There  are  also  recording  voltmeters  connected  to 
pilot  wires  from  the  feeder  ends — one  on  each  side  of  the  three- 
wire  system. 

The  machines  are  protected  from  damage  due  to  excessive 
speed  or  a  heavy  reverse  current  by  automatic  devices  designed 
to  open  the  circuit-breakers  under  these  conditions. 

The  batteries  installed  throughout  the  direct  current  district 
are  intended  for  use  in  emergencies,  and  not  to  relieve  the 
generating  station  at  the  peak  of  the  load,  although  this  is 
sometimes  done.  .\t  each  station  where  batteries  are  installed, 
the  cells  are  divided  into  two  equal  groups,  one  on  each  side  of 
the  system,  with  .a  neutral  leading  from  the  middle  point  of  the 
battery  to  the  ground.  Where  a  large  capacity  is  desired,  a 
number  of  these  groups  are  installed.  There  are  genera'ly  75 
celis  per  side,  about  5  of  which  are  end  cells.  The  rated 
capacity  in  amperes  per  side  for  one  hour  varies  from  ab  nit 
;ooo  to  16.000.  the  large  ones  being  in  the  downtown  district. 
The  total  capacity  of  the  batteries  of  this  system  ( one  hour  rate 
per  side)  is  60.000  amperes,  which  would  carry  the  peak  load 
for  about  20  miiuites  at  a  discharge  rate  of  120.000  amperes.  The 
largest  battery  is  at  the  .-Vdanis  Street  station,  where  three  of 
5700  amperes  per  side  are  installed. 

The  plates  are  made  by  the  Electric  Storage  Battery  Company, 
and  range  in  size  from  an  "H"  plate — ji  in.  x  15' i  in.  to  a  "G'' 
plate — i5'/i  in.  square.  The  larger  cells  have  87  plates — 43  pos- 
itive and  44  negative,  and  the  smaller  ones  49^24  ptisitive  and 
25  negative.  The  batteries  are  kept  floating  on  the  system  ready 
to  take  up  the  load  in  the  event  of  the  25-cycle  supply  being  in- 
terrupted. End  cells  are  cut  in  or  out  by  means  of  motor  oper- 
ated   end-cell    switches   controlled    from    the   s\vitchbo.-»rd,    and 
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tioating  is  accomplished  bj'  keeping  the  pen  of  a  Bristol  record- 
ing meter  (connected  across  the  main  battery)  on  the  floating 
line  by  the  operation  of  the  end  cells.  Conditions  obtaining 
during  charge  and  discharge  are  determined  by  means  of  the 
recording  voltmeter  charts  and  by  observing  the  specific  gravity 
and  voltage  of  the  cells. 

Conditions  sometimes  warrant  the  use  of  the  batteries  to  feed 
back  through  the  rotaries  into  the  high-tension  system,  and'such 
operations  are  directed  by  the  load  dispatcher.  In  this  ease  the 
inverted  rotaries  are  not  allowed  to  operate  independently  on 
account  of  the  lack  of  frequencj-  control,  and  the  danger  of  run- 
ning away  on  an  inductive  load.  Complications  of  this  nature 
sometimes  arise,  an  instance  being  a  case  in  which  the  trans- 
mission line  failed  and  the  battery  discharged  back  through  the 
rotary,  feeding  an  under-e.xcited  synchronous  motor  on  the  same 
high-tension  line.  The  speed-limiting  device  failed  to  operate, 
and  the  machine  was  destroyed  before  the  operator  could  reach 
the  switchboard.  The  present  practice  is  to  run  separate  lines 
for  rotary  converters  and  motor-generators  in  order  to  eliminate 
this  difficulty. 

25 — 60  cycle  transformation. — This  is  accomplished  by  means 
of  synchronous  motor-generator  sets  as  described  above.  The 
switches  connecting  the  motor  to  the  25-cycle  bus  are  type  "G" — 
G.  I.,  or  type  "K:" — G.  E.,  interlocking,  by  nitans  of  which 
the  motor  can  be  thrown  from  the  co.Tipensator  bus  to  the  run- 
ning bus  with  the  held  circuit  closed.  The  generator  switches 
are  type  "A."  motor-operated,  or  type  "K."  Overload  relays  are 
connected  to  operate  each  phase  independently,  so  that  an  over- 
load on  one  phase  will  not  open  the  others,  as  is  the  case  on 
the  motor  side.  These  relays  are  of  the  bellows  type,  capable 
of  adjustment  to  operate  at  any  predetermined  current  over- 
load, and  after  any  given  number  of  seconds. 

Each  generator  may  be  connected  to  either  of  two  60-cycle 
buses  through  selector  switches  or  interlocking  type  "K-" 
switches.  In  two  of  the  stations  the  interlocking  feature  has 
been  dispensed  with  in  order  to  operate  the  two  buses  together 
from  one  machine. 

The  60-cycle  circuits  may  also  be  connected  to  either  of  the 
two  buses  by  the  interlocking  switches,  or  by  ir.eans  of  hand- 
operated  oil  switches  made  by  the  Stanley  Electric  Company, 
and  furnished  with  a  tripping  coil  actuated  by  the  overload  re- 
lays, which  are  of  the  ^amc  form  as  those  on  the  machines. 
The  different  phases  of  the  circuits  arc  operated  independently. 
Regulation  of  the  circuits  is  accomplished  by  the  use  of  !.  R.  S. 
induction  regulators  made  by  the  General  Electric  Company, 
and  operated  by  three-phase  induction  motors  controlled  from 
the  switchboard.  The  operating  current  is  obtained  from 
transformers  on  the  60-cycle  bus.  The  feeder-end  potential  is 
indicated  by  voltmeters  in  connection  with  line-drop  compen- 
sators, the  settings  being  determined  when  the  circuit  is  put 
'nto  service.  Automatic  regulation  is  also  used  in  a  few  cases, 
en.floymg  potential  relays  to  operate  friction  clutches,  which 
connect  the  regulator  quadrant  to  a  line  of  shafting  for  rotation 
in  the  desired  direction. 

The  rated  output  of  each  of  the  regulators  in  use  on  the 
circuits  is  75  amperes  and  18  kw  on  the  tic-lines,  100  amperes 
and  24  kw.  giving  a  maximum  boost  or  choke  from  the  neutral 
position  of  240  volts.  In  the  event  of  a  regulator  liecoming  dis- 
abled, it  can  be  cut  out  entirely  and  the  circuit  put  on  bus  pres- 
sure, or  else  thrown  in  parallel  with  another  regulator  by  means 
of  a  transfer  Iwiard.  Ihe  bus  pressure  is  maintained  constant 
by  using  a  Tirrill  regulator. 

A  new  departure  in  the  operating  procedure  of  these  com- 
panies was  put  into  effect  the  first  of  the  year  ( 1907 )  by  means 
of  which  two  independent  25-cycle  buses  are  maintained  at  the 
generating  station,  the  object  being,  of  course,  to  reduce  the 
possibility  of  a  complete  shut-down,  due  to  the  failure  of  a 
transmission  line  or  a  break-down  at  the  generating  station. 
No  Ij-fiuble  has  as  yet  been  caused  by  paralleling  these  two 
systems  in  the  sub-stations,  due  to  a  mistake  in  executing  the 
orders  of  the  load  dispatcher,  and  the  most  rigid  orders  are  out 
covering  the  operation  of  lines  on  the  two  systems. 


Test  of  a  Gas  Engine   Plant  in   Boston. 

.\n  exhaustive  efficiency  test  of  the  gas  engine  electric  plant 
of  the  J.  P.  Eustis  Manufacturing  Company,  Boston,  was  made 
recently  by  Messrs.  P.  R.  Xichols  and  R.  F.  Knight,  of  the 
Massachusetts  Institute  of  Technolog>'.  The  plant  consisted 
of  a  55-hp  Bruce- Abbott-Merriam  engine  direct  connected  by  a 
flexible  coupling  to  a  30-kw  Bullock  generator  of  the  230-240 
volt,  direct-current  type :  the  auxiliaries  consisted  of  a  circulat- 
ing pump  and  motor,  switchboard  for  controlling  the  generator 
output,  starting  device  and  storage  battery.  The  engine  was 
of  the  vertical,  twin-cylinder  type  with  throttling  governor, 
operating  on  the  four-cycle  principle.  Governing  was  effected 
by  varying  the  richness  of  the  explosive  mi.xture.  The  water 
circulation  was  insured  by  a  centrifugal  pump  drix-en  by  a 
0.5-hp  motor.  The  water  was  used  over  and  over,  being 
pumped  to  a  tank  on  the  roof  and  back.  The  engine  was 
started  by  compressed  air  stored  in  two  steel  tanks  at  a 
pressure  of  240  lbs.  per  sq.  in.  These  air  tanks  were  filled 
by  an  air  pump  driven  by  a  i-hp  motor.  In  starting  a  special 
set  of  cams  is  thrown  into  service  on  one  cylinder  and  the 
air  turned  on.  The  engine  then  begins  to  turn  over,  and  when 
the  other  cylinder  has  taken  up  regular  explosions,  the  air  is 
turned  off.  and  the  regular  set  of  cams  is  thrown  back  into 
position  while  the  engine  comes  up  to  speed. 

The  gas  used  by  the  engine  was  taken  by  the  company  from 
the  city  mains  at  a  pressure  of  about  2  ins.  of  water,  and 
was  measured  by  a  loo-light  meter.  The  engine  room  is  10 
ft.  by  20  ft.,  and  the  load  is  light  and  power  for  a  brass 
W'Orking  establishment  employing  about  60  persons.  The  power 
load  is  on  from  7  a.  m.  to  5  130  p.  m.,  and  consists  of  polishing 
motors,  motor  generators  for  electroplating,  etc.  The  load  is 
of  a  fluctuating  character.  .\  constant  load  was  obtained  by  a 
water  rheostat  when  necessary.  German  silver  coils  were  used 
for  this  purpose,  each  coil  having  a  capacity  of  35  amperes. 
The  heating  value  of  the  gas  was  determined  by  a  Junker's 
calorimeter.  The  efficiency  .of  the  set  was  found  by  constant 
load  runs  after  6  p.  m.,  the  runs  averaging  one  hour  in  length. 
.\ll-day  runs  were  also  made  from  7  a.  m.  to  6  p.  m.  In  all 
the  runs  the  voltage  was  maintained  constant  at  220  volts. 
To  secure  data  on  the  gas  used  and  the  energy  generated  over 
a  longer  period  of  time,  the  watt-hour  meter  used  was  left  in 
circuit  2  weeks,  during  which  time  several  readings  were  taken 
of  the  watt-hour  meter  and  the  gas  meter.  The  gas  averaged  590 
B.  T.  U.  per  cubic  foot.  The  average  of  all  tests  after  6  p.  in. 
was  573  B.  T.  U.  per  cubic  feet.  The  efficiency  results  were : 
Run.        Efficiency  of         Efficiency  of  H.  P.  by  B.  T.  U.  per 

No.  Set.  Engine.  Engine.  H,  P.  Hour. 

1  16.8%  .8.75%  27-M  13.150 

2  6.47  8.35  8.7  30,400 
.1  15.9  "8.25  16.55  13.960 
4  .\  -l-yS  i4.66  56.  10.240 
4  I!  21.7  J4.66  55.S 
••  20.9  23.35  37-i 

7  21.21  23.75  4'-- 

8  18.4  20.55  25.8 

In  the  two  weeks"  run  the  total  kw  hours  were  3146  and  the 
total  gas  used.  92.900  cubic  feet.  The  loss  in  the  ci.-culating 
pump  was  31.9  kw  hours,  leaving  31 14  kw  hours  as  the  net 
energy  delivered  in  the  two  weeks.  The  gas  consumption  per 
kw  hour  was  29.8  cu.  ft.:  the  B.  T.  U.  per  kw  hour  output 
17.580.  and  per  hp  hour  of  engine  assuming  an  average  efficiency 
of  the  generator  of  89.5  per  cent,  11,730  B.  T.  U.  The  average 
lliernial  efficiency  of  the  engine  was  21  7  per  cent,  anrl  of  the 
set  19.4  per  cent.  The  cost  of  energy  as  generated  by  the  set 
was  figured  as  follows  per  kw  hour  from  the  two-weeks'  run 
assuming  a  gas  cost  of  $0.70  per  thousand  cu.  ft. : 

Cost  of  gas,  2.og  cents  per  kw-hour. 

Cost  of  oil,  assuming  that  i  qt.  is  consumed  per  day.  the 
rest  being  available  for  use  again,  .029  cents  per  kw-hour. 

Cost  of  attendance,  2  hours  per  day,  0.193  cents  per  kw-hour. 

Total   net   cost   of   manufacturing,   per   kw-hour,   2.312  cents. 

On  the  assumption  that  the  plant  represents  $3,000  invested, 
taking  15  per  cent  interest  and  depreciation,  the  fixed  charges 
were  0.555  cents  per  kw  htnir.  Total  energy  cost  per  kw  hour. 
2.87   cents. 
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New   Telephone   Patents. 

EXCHANGE   IMPROVEMENTS. 

With  party  lines  there  has  been  a  constant  demand  for  the 
overcoming  of  the  necessity  for  a  special  symbol.  With  three- 
wire  common-battery  systems  this  demand  has  been  readily 
met  wilhout  any  essential  change  in  the  usual  arrangement  of 
circuits  and  apparatus.  For  a  two  wire  system  of  the  Dun- 
bar type,  J.  M.  Storkcrson,  of  La  Crosse,  Wis.,  has  patented 
an  arrangement  to  give  this  same  result.  A  separate  string 
of  multiple  jacks  is  assigned  for  each  side  of  the  line  and  these 
are  associated  with  a  single  answering  jack  and  signal.  Each  set 
of  multiple  has  its  own  cut-off  relay,  and  these  are  so  intercon- 
nected that  the  line  is  connected  up  in  opposite  direction  by 
the  two  relays.  Thus  a  call  from  one  jack  rings  on  the  oppo- 
site limb  of  the  line  from  a  call  from  the  other.  Provision  is 
also  made  to  interconnect  the  busy  test  so  that  both  sets  of 
jacks  will  show  busy,  no  matter  which  carries  the  plug. 

E.  B.  Hcaford,  of  Omaha,  has  invented  a  common-battery 
system  in  which  the  cut-off  relay  is  double  wound.  One  coil 
is  in  the  line  circuit  in  series.  This  is  the  main  actuating  wind- 
ing and  it  is  shunted  by  a  non-inductive  resistance.  The  sec- 
ond winding  is  of  high  impedance  and  is  connected  in  series 
with  a  condenser  across  the  line.  This  coil  holds  up  the  cut- 
off relay  while  ringing  current  is  applied,  and  thus  prevents  such 
current   from  lighting  the  line  lamp. 

.V  night  service  attachment  for  magneto  exchanges  forms 
the  subject  of  a  patent  granted  to  C.  E.  Ackerman,  of  Vernon 
Township,  Mich.  This  consists  of  a  switch  by  means  of  which 
all  the  exchange  lines  may  be  connected  to  a  bus.  Another 
switch  opens  the  common  wire  of  all  the  drops.  An  operator's 
station  is  connected  from  the  bus  to  ground,  and  one  side  of 
certain  telephones  which  are  to  receive  night  calls  are 
grounded.  Stations  allowed  to  make  night  calls  are  given  tem- 
porary grounding  keys.  It  is  suggested  that  doctors  may  be 
given  night  call  code  rings.  As  the  night  service  is  grounded, 
the  stations  as  a  whole  will  not  receive  the  signals. 

STATION     APPARATUS. 

A  swinging  desk  arm  has  been  patented  by  W.  B.  Oliver,  of 
CoUingswood,  N.  J.,  which  has  some  novel  features.  The  arm 
swings  in  both  vertical  and  horizontal  planes,  and  carries  at  its 
upper  end  a  swinging  transmitter,  which  remains  in  the  verti- 
cal position.  A  receiver  hook  is  arranged  to  swivel  about  a 
horizontal  a.xis,  integral  with  the  switch  fever.  This  latter  is 
pivoted  at  an  angle  to  the  vertical  so  as  to  come  into  play  as 
the  arm  comes  down  into  the  horizontal  position.  The  whole 
apparatus  is  designed  with  counterbalancing  springs  and  spring 
joints  so  as  to  "stay  put." 

As  a  means  of  notifying  a  returning  subscriber  of  a  lost  call, 
Mr.  W.  H.  Stinson,  of  De  Funiak  Springs,  Fla.,  has  invented 
an  indicator.  A  cup  is  mounted  below  a  tube,  in  which  small 
balls  may  be  placed.  These  latter  are  retained  by  a  wire  pass- 
ing into  the  bore  of  the  tube.  When  the  ringer  operates  it 
pulls  the  wire  out  and  allows  the  balls  to  fall  into  the  cup. 

The  breaking  of  a  circuit  containing  much  inductance  has 
always  been  a  source  of  annoyance  due  to  burning  of  the  contact 
points.  The  currents  handled  in  telephony  are  fortunately 
most   all  of  so   small   a   magnitude   that   this   difficulty   may   be 


tolerated  for  a  considerable  period  before  cleaning  of  the  points 
is  necessary.  With  the  switching  currents  of  automatic  systems 
some  counteracting  means  becomes  almost  necessary,  in  the 
actuating  magnet  circuits.  In  order  to  overcome  the  diflBculty, 
Mr.  C.  M.  Thompson,  of  Chicago,  has  patented  an  arrangement 
in  which  a  double  wound  operating  magnet  has  first  one  of  its 
windings  energized  and  then  the  second  winding,  to  neutral- 
ize the  magnet,  when  both  windings  are  broken  simultaneously, 
thus  avoiding  a  discharge  potential. 

AUTOMATIC    SYSTEM. 

In  a  patent  recently  granted  to  N.  E.  Norstrora,  of  Junction 
City,  Kan.,  an  automatic  system  is  described  wherein  the  pri- 
mary selecting  currents  are  in  the  form  of  inpulses  sent  from 
a  generator  at  the  station  of  the  user.  An  all-metallic  line  and 
polarized  relay  are  used.  The  index  at  the  subscriber's  station 
is  set  and  the  crank  turned.  The  impulses  sent  out  are  of  a 
direction  to  cause  the  polarized  relay  to  operate  the  hundreds 
magnet.  Wihen  the  required  number  of  impulses  has  been  sent 
the  generator  is  automatically  reversed  and  opposite  impulses 
are  sent  out  to  the  relay  to  affect  the  units  selection.  The 
bell  is  rung  by  the  same  movement  of  the  generator.  All 
switching  is  accomplished  automatically,  a  spring  gear  trans- 
mission for  driving  the  generator-  assuring  a  proper  =peed  of 
rotation   for  its  armature. 


Letter  to  the  Editors. 


Edison   Current. 


To  the  Editors  of  Elcdriail  World: 

Sirs  ; — The  exploitation  of  the  name  of  Edison  receives  an 
amusing  illustration  in  an  editorial  in  your  issue  of  July  20,  in 
the  statement  "The  United  States  central  station  Edison  voltage 
is  nearly  always  limited  to  250  volts  between  outers."  To  the 
term  "Edison  current"  our  eyes  have  become  accustomed 
through  its  persistent  use  for  advertising  purposes  by  some  of 
the  original  direct-current  central  stations,  and  I  hope  that  the 
quotation  is  not  a  revelation  of  a  plan  of  these  interests  to  com- 
plement that  term  with  "Edison  volts."  The  use  of  both  terms 
and  even  of  the  addition  of  "Edison  watts,"  "Edison  henries" 
and  similarly  the  whole  line  of  electrical  terms,  would  be  merely 
amusing  were  it  not  for  the  effect  on  the  electrically  unin- 
formed public.  The  use  of  "Edison  current"  for  1 10-125  volt 
direct  current  has  led  to  a  widely  extended  belief  among  the 
laity  that  this  term  applies  to  a  kind  of  electricity  different  from 
and  superior  to  other  kinds,  of  which  the  distinction  Implies 
the  existence.  It  should  be  a  duty  incumbent  on  all  connected 
with  the  application  of  electricity  to  promote  correct  ideas  re- 
lating thereto,  and  not  take  part  in  still  more  befuddling  the 
ideas  of  the  public  in  relation  to  the  "subtle  fluid."  The  use 
of  the  term  "Edison  current"  is  particularly  anachronistic  at  this 
late  period,  when  practically  all  of  the  original  Edison  com- 
panies generate  alternating  current,  and  direct-current  distri- 
bution will  soon  be  a  memory  of  the  past. 

Chicago,  III.  Jas.  T.  Chambers. 

(The  appearance  of  the  word  which  our  correspondent  cri- 
ticizes was  due  to  bad  penmanship,  combined  with  poor  proof- 
reading. The  qualifyiiii;  word  <hoii!d  Imvc  read  "direct- 
current." — Editors.] 
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Dynamos,  Motors  and  Transformers. 

Reluctance  Control. — L.  Torda. — \n  illustrated  description 
of  a  new  variable-speed  electric  motor  or  variable-voltage 
dynamo.  The  control  is  based  on  the  variation  of  the  mag- 
netic reluctance  of  the  machine,  as  shown  in  Fig.  l,  which  is 
a  side  elevation  and  an  end  view  of  the  machine.  Air  ducts 
;ire  formed  in  the  magnet  cores  between  the  tield  coils  and  the 


yoke.  Iron  masses  in  the  form  of  plates  are  pLiced  in  the 
air  ducts,  and  they  are  so  arranged  that  they  can  easily  be 
moved  in  axial  direction  inwards  or  outwards  in  the  air  ducts. 
Two  of  the  plates  are  supported  at  one  end  on  rollers,  moimted 
to  rotate  in  slots  in  the  ends  of  the  plates  and  running  freely 
on  the  surf.ices  forming  the  bottoms  of  the  air  ducts.  Each 
plate  is  fixed  at  one  end  to  a  ring  secured  by  stud  bolts  to  a 
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traversing  frame,  which  is  provided  with  a  screw-threaded 
central  boss  for  the  reception  of  the  adjusting  spindle.  The 
spindle  is  mounted  to  rotate  in  the  two-arm  bracket  fixed  to 
the  frame  of  the  machine.  Hitherto  in  machines  with  re- 
luctance control  the  construction  has  been  so  arranged  that 
the  insertion  of  the  reluctance,  while  weakening  the  main 
field  reduces  the  field  distortion.  In  the  present  machine  no 
attempt  has  been  made  to  influence  th^  field  distortion,  as  the 


FIG.     I. — \  ARIABLE-SPEED     .MOTOR. 

air  ducts  and  the  adjustable  iron  masses  are  placed  inside  the 
field  magnet  system  remote  from  the  armature.  This  Has  sev- 
eral practical  advantages.  From  a  constructional  point  of 
view,  a  simpler  and  safer  arrangement  is  obta  ned  with  mov- 
able parts  farther  away  from  the  rotating  armature.  Further, 
the  air-gap  in  the  armature  in  the  pole  phases  may  be  made 
as  small  as  mechanically  admissible.  There  is  also  a  reduc- 
tion of  the  weight  of  the  adjustable  masses  by  arranging  the 
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FIG.    2. — RESULTS    OF    TESTS. 

air  ducts  and  the  plates  in  places  inside  the  field  magnet  sys- 
tem where  the  magnetic  induction  is  the  highest.  Fig.  2  gives 
the  results  of  tests  showing  the  relation  between  the  current 
and  the  voltage  within  the  limits  of  control,  one  set  of  curves 
being  for  the  plates  full  in  and  the  other  for  the  plates  full 
out.  For  the  maximum  current  of  100  amperes,  the  range  of 
voltage  is  from  1.3  to  52.— Lond.  Elec,  July  5. 
Lamps  and  Lighting. 
Electric  .4rc— Upson.— An  abstract  of  a  (British)  Physi- 
cal Society  paper  on  an  experimental  investigation  of  the 
production  of  electric  arcs  between  cooled-metal  and  carbon 
terminals,  in  air  and  hydrogen.  Apparatus  was  exhibited 
for  maintaining  the  arc  in  various  gases,  while  one  electrode 
was  cooled  by  means  of  water  circulation.  Arcs  were  de- 
scribed in  which  the  electrodes  consisted  of  carbon,  copper, 
iron  and  aluminum  in  different  combinations,  maintained  in 
air,  hydrogen  and  coal-gas.  With  a  lio-volt  supply,  metal 
arcs  in  hydrogen  took  the  form  of  a  spark  discharge,  .^t 
that  voltage  the  maximum  length  of  arc  it  was  possible  to 
obtain,  with  current  up  to  15  amperes,  was  0.05  in.,  except 
where  both  electrodes  were  of  the  same  metal.  When  car- 
bon is  one  of  the  electrodes,  a  true  arc  is  formed.  If  carbon 
IS  negative  the  maximum  length  of  arc  with  the  above  voltage  is 
0.07  in.  Volt-ampere  characteristic  curves  were  shown  for 
arcs  in  air  and  hydrogen  0.05  in.  in  length.     The  general  posi 


tion  of  the  curve  is  determined  by  the  material  of  the  nega- 
tive electrode.  With  carbon  negative,  in  hydrogen,  the  curves 
for  various  positive  electrodes  very  nearly  coincide.  With 
carbon  positive,  they  keep  the  same  curvature,  but  vary  in 
distance  apart,  according  to  the  material  of  the  negative.  In 
general  the  position  of  the  curve  is  governed  by  the  negative, 
but  its  particular  shape  seems  to  come  from  the  influence  of 
the  surrounding  gas.  The  slope  of  the  curve  (ampere  hori- 
zontal, volts  vertical)  of  the  carbon  arc  in  air  is  much  less 
steep  than  that  of  the  curve  of  any  arc  in  hydrogen.  The 
former  curve  cuts  the  latter  in  the  neighborhood  of  6.5  am- 
peres. The  curve  for  the  arc  with  carbon  positive,  aluminum 
negative,  in  air,  is  very  steep,  being  equal  in  this  respect  to 
the  curves  for  arcs  in  hydrogen.  Volt-ampere  characteristics 
were  shown  for  copper  arcs  in  air,  with  (i)  positive  electrode 
cooled-  (2)  negative  electrode  cooled  and  (3)  neither  cooled. 
Equations  for  various  arcs  were  obtained  giving  the  voltage 
in  terms  of  current  and  arc-length.  It  was  much  more  diffi- 
cult to  obtain  a  carbon  arc  in  hydrogen  with  alternating  cur- 
rents, and  no  arc  could  be  obtained  when  the  electrodes  were 
copper  positive  and  carbon  negative,  with  100  volts  supply  and 
frequencies  of  50  and  80.  Similar  results  were  obtained  in 
coal-gas.  Apparatus  was  devised,  in  accordance  with  a  sug- 
gestion by  Fleming,  to  interrupt  the  arc  for  a  definite  period 
of  time.  Experiments  were  tried  to  determine  how  long  the 
arc  could  remain  extinguished  without  losing  the  power  of 
restarting  itself  when  the  e.  m.  f.  was  again  applied.  Curves 
were  shown  for  arcs  with  electrodes  of  solid  and  cored  car- 
bons in  air.  With  cored  carbons  the  time  of  interruption  is 
greater  than  with  solid,  and  both  are  much  greater  than  that 
for  the  copper-carbon  arc.  In  hydrogen  the  copper-carbon 
arc  could  not  be  made  to  restart  itself,  if  the  e.  m.  f.  was  re- 
moved for  more  than  0.04  of  a  second,  and  for  this  arc  the 
minimum  interruption  possibly  is  far  shorter  than  for  any 
carbon  arc  in  air.— Lond.  Elec,  July  5:  Phil.  Mag.,  July. 
Power. 

Electric  Pozver  on  Docks.— \N.  W.  Squire.— A  paper  read 
before  the  Engineering  Conference  of  the  (British)  Institu- 
tion of  Civil  Engineering  on  electric  power  for  dock  equip- 
ment, including  the  relative  advantages  of  electric  and  hydrau- 
lic appliances.  The  author  says  that  the  tendency  towards  the 
use  of  electric  appliances  is  decidedly  on  the  increase  and  the 
advantages  are  such  as  to  indicate  still  further  development 
with   increased   experience.— Lond.   Elec.   Eng'ing,   June   27. 

Water  Power  Practice.— B..  von  Schon.— The  concluding 
part  of  his  serial  on  hydroelectric  power  versus  steam  for 
industrial  plants.  The  author  describes  how  to  carry  on  sys- 
tematically the  engineering  study  of  a  water  power  project.— 
Eng'ing  Mag.,  July. 

Electric   Poicer   in   .Steel    IVorks.—].    B.    Van    Brussel.— .\ 
fully    illustrated    description    of    the    use    of    gas    and    electric 
power  in   steel   works   in   Continental    Europe.— Eng'ing  Mag 
July. 

Gas  Producers.— H.  E.  Mathot.— An  illustrated  article 
-umming  up  the  general  principles  in  the  construction  of  mod- 
( rn   gas   producers. — Eng'ing    Mag.,   July. 

Efficiency  in  Fuel  Burning  Under  Steam  Boilers— W.  D. 
E.vNis.— The  second  article  in  his  serial.  In  the  present  in- 
stallment the  author  deals  with  the  measurement,  regulation 
and  control  of  furnace  drail.—Enn'ing  Magazine,  July. 

Traction. 

Electric  Traction  on  Raihvays.—'P.  Dawson.— A  second 
article  on  this  subject  in  which  he  gives  some  financial  con- 
siderations in  connection  with  electric  railways.  The  gist  of 
the  paper  is  summed  up  as  follows:  After  referring  to  the 
character  of  an  electric  railway  load  on  the  generating  station. 
the  author  discusses  two  main  causes  which  conduce  to  clectri 
fication  of  existing  railways,  viz.,  (i)  reduction  in  working  e.\ 
iKiiscs  and  (2)  the  desire  for  the  better  utilization  of  exist- 
ing facilities.  A  steam  locomotive  in  suburban  work  consumes 
fuel  for  about  76  per  cent  of  its  life,  but  does  useful  work 
only  during  about  28  per  cent.     Detailed  figures  arc  given   for 
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ihc  running  costs  of  slcani  locomotives.  Another  basis  of 
comparison  is  by  weight  and  carrying  capacity,  which  often 
apparently  tells  in  favor  of  steam  owing  to  the  internal  ar- 
rangement of  coaches  adopted  for  electrical  working.  Run- 
ning costs  are  given  for  d  number  of  railways,  including  the 
Mersey  Railway,  which  is  a  good  example  for  comparative 
purposes.  Finally,  the  general  results  obtainable  are  dis- 
cussed and  illustrated  by  examples  taken  from  the  London, 
Brighton  &  South  Coast  Railway. — Lond.  Elec,  June  21. 
Installations,  Systems  and  Appliances. 
Condensers  for  I.iyhtiuiiij  Arresters. — \  note  on  the  appli- 
cation of  the  Moscicki  condenser  wliich  is  made  of  a  glass 
tube  with  thick  necks  and  has  a  chemical  deposit  of  silver  in- 
side and  out,  over  which   is  a  thicker  layer  of  copper.     Such 


FIG.    3. — AKRAN(,KMK.\T    OF    CONDKXSERS. 

condensers  are  used  in  lightning  arresters  as  follows :  By  the 
use  of  condensers  it  is  possible  to  protect  circuits  simulta- 
neously againsi  induced  high-frequency  currents,  against  sta- 
tic charges  and  against  excessive  voltages  produced  by  the 
sudden  variations  of  the  load  on  the  machines  and  by  the 
working  of  the  switches.  The  principle  of  the  working  of 
tliesc  lighlning  arresters  is  based  upon  the  fact  that  the  flow 
through  a  condenser  is  proportional  not  only  to  the  difference 
of  potential  between  the  two  plates,  but  also  to  the  frequency 
of  the  current.  Consider  a  battery  of  condensers  through 
which  a  current  of  o.l  ampere  passes  to  earth  under  the  in- 
fluence of  the  normal  voltage  of  the  line,  and  assuming  that 
the  frequency  of  the  line  current  is  50,  a  current  of  1000  am 
pores  will  be  sent  through  the  same  battery,  if  the  frequency 
of  the  line  current  is  500,000,  without  the  voltage  being  any 
higher.  ,'\tmosphcric  discharges  have  frequencies  of  this 
kind,  and  the  flow  to  earth  can  be  enormous  without  the  pres- 
sure in  the  line  exceeding  the  normal.     By  arranging  the  in- 


FIG.    4. — ARRANGEMENT    OF    CONDENSERS. 

stallation,  as  shown  in  Fig.  3,  where  A  and  B  are  feed  wires 
coming  from  a  high-pressure  generator  having  a  frequency 
of  so,  C.  C,  condensers,  e  the  balls  of  the  air-gap,  it  is  possi- 
ble to  regulate  the  capacities  so  as  to  obtain  in  the  circuit 
formed  by  the  four  condensers  and  the  two  air-gaps  resonance 
currents  of  very  high  frequency,  for  instance  500,000  to  600,000. 
\ow  place  as  a  shunt  in  one  of  the  gaps,  a  resistance  consisting 
of  a  german  silver  wire  enclosed  in  a  glass  tube  full  of  water. 
Let  the  resistance  of  this  wire  be  -  ohms.  If  the  circuit  is 
caused  to  resonate,  sparks  will  be  produced  between  the  balls 
of  the  gap  when  the  balls  are  placed  at  such  a  distance  apart 
that  the  arc  corresponds  to  an  c.  m.  f.  of  14,000  volts.  Since 
this  figure  also  represents  the  voltage  at  the  terminals  of  the 


resistance,  it  follows  that  for  a  moment  a  maximum  current 
of  about  2000  amperes  is  produced  in  the  resistance.  This 
maximum  exists,  however,  only  during  an  exceedingly  shor' 
time.  The  cases  in  which  it  is  impossible  to  find  on  the  ap- 
paratus of  the  circuit  (generators  or  transformers)  a  suffi- 
cient number  of  neutral  points  for  completely  protecting  it 
are  very  rare.  In  such  cases  the  method  shown  in  Fig.  4  is 
adopted,  which  consists  of  inserting  a  choking  coil  branched 
directly  between  the  conductors  of  the  circuit.  The  working 
will   hi-   the   same,  but   the   apparatus   will   be  more  expensive. 
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FIG.    5. — DISRLPTIVE    VOLTAGES. 

Condensers  miist  be  installed  at  each  entrance  to  a  station, 
but  one  choking  coil  will  be  sufficient  to  protect  a  circuit  with 
a  radius  of  from  30  km  to  35  km  against  the  static  charges. 
— Lond.  Elec.,  June  21 

Electrophysics  and  Magnetism. 
Dielectrics. — .-\.  P.  M.  I'le.ming. — .\n  article  on  the  physical 
characteristics  of  dielectrics.  The  author  first  gives  an  out- 
line of  the  ionic  theory  of  electric  conduction,  and  discusses 
the  conduction  of  electricity  through  gases.  The  disruptivt 
voltage  depends  to  some  extent  on  the  distribrtion  of  the  field 
which  is  determined  by  the  shape  of  the  electrodes.  Since  the 
formation  and  the  velocity  of  the  ions  depend  largely  on  the 
intensity  of  the  field,  the  conductivity  will  increase  and  the 
voltage  required  for  disruption  be  reduced  as  the  radius  of 
curvature  of  the  electrodes  is  reduced.  The  relation  between 
disruptive  voltage  and  sparking  distance  for  various  shaped 
electrodes  is  shown  by  the  curves  in  Fig.  5.  Within  wide 
limits  the  disruptive  voltage  varies  directly  as  the  pressure  of 
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FIG.  6. — CONDUCTION  OF  LIQUIDS. 

the  gas.  When,  however,  this  is  reduced  to  a  "critical"  value 
of  the  order  of  a  small  fraction  of  an  atmosphere,  the  dis- 
ruptive voltage  increases  as  the  pressure  is  diminished.  This 
is  due  to  the  fact  that  sufficient  ions  cannot  be  produced  from 
the  small  quantity  of  gas  available,  and  ilisruption  do<;s  not 
take  place  imtil  the  intensity  of  field  is  raised  high  enough 
for  the  necessary  quantity  of  ions  to  be  liberated  from  the 
electrode  surfaces.  When  the  spark  gap  is  only  of  the  order 
of  a  few  mils,  the  disruptive  voltage  is  independent  of  the 
pressure,  but  it  varies  with  the  metal  used  for  the  electrodes, 
and  the  ions  supporting  the  conduction  appear  to  be  derived 
from  rhem.  The  author  then  passes  over  to  a  discussion  of  the 
conduction  of  liquids  and  gives  in   Fig.  6  curves   for  the  dis- 
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ruptive  voltages  for  very  short  spark  lengths  in  gaseous  and 
liquid  dielectrics,  the  electrodes  being  a  plate  2  ins.  in  diameter 
and  a  sphere  l  in.  in  diameter.  Finally,  the  conduction  through 
solid  dielectrics  is  discussed  and  the  effect  of  temperature  is 
shown  in  Fig.  7,  which  indicates  a  decrease  sn  the  resistance 
as  the  temperature  increases  up  to  about  80  degs.  C.  The  up- 
ward bend  at  higher  temperatures  is  due  partly  to  the  moisture 
being  dried  out  and  partly   to  a  change  in  the   nature  oi   the 
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FIG.    7. — EFFECT    OF    TEMPERATURE    ON     SOLID    DIELECTRICS. 

material.  The  ultimate  downward  bend  occurs  when  the  mate- 
rial has  become  carbonized,  and  at  that  temperature  the  mate- 
rial is  a  partial  conductor.  Excepting  when  the  pressure  is 
instantaneously  applied,  the  disruptive  voltage  does  not  vary 
directly  as  the  thickness.  This  is  indicated  by  the  curves,  in 
Fig.  8.  (A  electrodes,  I  in.  sphere,  B  electrodes  i  in.  flat  plates.) 
The  exact  shape  of  the  curve  will  vary  according  to  the  venti- 
lation of  the  material,  the  cooling  effect  of  the  electrodes,  the 
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FIG.  8. — DISKUPTIVE  VOLTAGES. 

external  temperature  and  the  intensity  of  the  field,  which, 
neglecting  the  effect  of  surface  discharge,  will  be  determined 
by  the  shape  of  the  electrodes  and  the  thickness  of  the  dielec- 
trics. The  law,  F  =  a  rf'''.  where  a  is  a  constant  depending 
on  the  dielectric  and  d  its  thickness,  has  been  suggested  as  giv- 
ing approximately  the  relation  between  disruptive  voltage  and 
dielectric  thickness. — Elec.  Jour.,  July. 

Superposition  of  Mechanical  Vibrations  and  Electric  Oscil- 
lations upon  Mofinctization. — Ja.mf.s  RfSSFXL. — \n  illustrated 
paper  on  the  superposition  of  mechanical  vibrations  (electric 
oscillations)  upon  magnetization  ami  conversely  in  iron,  steel 
and  nickel.  Vibrations  may  be  superposed  upon  a  constant 
field,  or  change  of  field  may  be  superposed  upon  permanently 
acting  vibrations.  Under  the  former  conditions,  vibrations 
lessen  those  differences  of  magnetization  to  which  hysteresis 
without  vibrations  has  already  given  rise.  Under  the  latest  con- 
ditions, hysteresis  loss,  for  instance,  is  increased  or  decreased 
as  the  fields  arc  low  or  high :  and  in  quenched  nickel  vibrations 
increase  residual  magnetism,  when  the  field  pro<lucing  the  same 
induction   with   and   witliout    vibrations   is   in   both   cases   with- 


drawn. Such  results  cannot  be  concisely  stated  in  terms  of 
magnetic  hysteresis,  but  they  are  subject  to  this  condition— that 
vibrations  increase  the  differential  permeability  in  low  fields, 
and  diminish  it  in  high  fields.  The  effects  of  electric  oscilla- 
tions upon  magnetization,  when  superposed  under  both  of  the 
above  conditions,  are  essentially  the  same  as  those  produced 
by  purely  mechanical  vibrations.— Lond.  Elcc,  July  5. 

Stress  and  Magnetisation.— K.  Honda  a.n'd  T.  Terada.— A 
very  long  account  of  experiments  in  which  the  authors  first 
investigated  the  change  of  magnetization  by  applying  succes- 
sive stress  under  constant  fields  and  further  investigated  the 
magnetization  by  applying  the  magnetizing  field  under  differ- 
ent constant  stresses,  wherefrom  they  deduced  indirectly  the 
change  of  magnetization  by  stresses.— Phil.  Mag.,  July. 

Inductance  of  Straight  JFires.—K.  W.  Wagxer.— An  article 
on  the  definition  of  the  self-inductance  of  a  straight  wire.  If 
an  attempt  is  made  to  calculate  the  magnetic  flux  produced  by 
a  straight  wire  of  definite  length  according  to  the  Biot-Savart 
differential  law.  an  infinitely  large  value  is  obtained  because 
the  application  of  that  law  to  circuits  which  are  not  closed  is 
not  proper.  Therefore,  inductances  can  be  defined  only  for 
loops  (closed  circuits)  if  the  d^nition  is  intended  to  be  gen- 
erally \aM.—Elek.  Zeit.,  July  4. 

Dielectric  Constant  of  Ice.—F.  Beaulard.— An  account  of 
measurements  of  the  dielectric  constant  of,  first,  ice;  second, 
mixture  of  water  and  ice;  and,  third,  melted  ice.  The  results 
are  as  follows : 

Ice  from  pure   water K  =  i4-- 

Mixture   of    ice    and    water K  =  ligl? 

',',                  2.280 

2-477 

Water    (near   o   deg.) K  =  3^072 

The  dielectric  constant  of  ice  is  approximately  of  the  mag- 
nitude of  the  square  of  the  refractive  index,  according  to 
-Maxwell's  \:i\\.—Comptes  Rcndus,  .\pril  29;  Lond.  Elec,  June 
21. 

Magnetic  Rotation.— R.  W.  Wood.— An  account  of  an  ex- 
perimental investigation  of  the  magnetic  rotation  of  sodium 
vapor  at  the  D  lines.— F/ii7.  Mag.,  July. 

Radioactivity —G.  A.  ScHorr.— A  note  on  the  explanation  of 
the  radioactivity  of  radium.  The  theories  of  radioactivity  may 
be  conveniently  divided  into  two  classes,  first,  the  theories 
which  assume  the  positive  charge  of  the  atom  to  be  at  rest, 
while  the  negative  charges  are  also  at  rest  (theories  of  Lord 
Kelvin),  or  are  in  motion  (theories  of  Xagaoka  and  of  J.  J. 
Thomson)  :  second,  theories  which  assume  both  the  positive 
and  the  negative  charges  to  be  in  motion  with  high  velocities. 
Theories  of  the  first  class  ascribe  the  energy  of  alpha  and  beta 
particles  to  potential  energy  stored  in  the  atom,  at  any  rate  for 
the  greater  part;  those  of  the  second  class  attribute  a  consid- 
erable portion  of  it  to  kinetic  energy  existing  as  such  in  the 
atom.  In  the  present  note  the  author  emphasizes  that  these 
two  classes  of  theories  lead  to  essentially  ditTercnt  conclusions 
as  to  the  proportion  in  wKich  the  energy  emitted  by  radium 
is  distributed  between  alpha  and  beta  particles  so  that  they 
can  be  subjected  to  the  test  of  experiment.  .As  far  as  experi- 
merital  evidence  is  available  it  is  in  favor  of  the  second  class 
of  the  above  theories.  This  brings  up  the  problem  of  con- 
structing a  system  of  positive  and  negative  charges,  both  of 
which  are  in  rapid  orbital  motion,  and  which  shall  be  suffi- 
ciently stable  and  permanent  to  exist  for  long  periods,  and  yet 
capable,  as  it  were,  of  occasional  lapses,  from  stability,  pro- 
ducing a  sudden  explosion  with  expulsion  of  positive  and  nega- 
tive charges. — Phil.  Mag..  July. 

Radioactivity.— An  account  of  the  following  papers  presented 
at  the  recent  meeting  of  the  German  Bunsen  Society  concern- 
ing radioactivity  and  the  hypothesis  of  atomic  disintegration  : 
Vollcr  spoke  on  radioactivity;  \V.  Marckwald  on  the  chemical 
behavior  of  radioactive  substances;  G.  Meyer  on  the  formation 
of  helium  from  radioactive  substances ;  F.  von  Lcrch  on  the 
nature  of  radioactive  radiation;  O.  Hahn  on  the  hypothesis  of 
atomic  disintegration  ;  M.  Levin  on  some  consequences  of  the 
hypothesis  of  atomic  disintegration;  F.  Heinrich  on  the  radio- 
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activity  of  air  and  of  spring   waters.-Z^./.  /.   Elektrochemie. 

July  s-  .       ,  L  J 

i?adia/ion.-An  account  of  an  investigation  of  the  secondary 
radiation  from  a  plate  exposed  to  the  rays  from  radium.- 
Phil.  Mag.,  July.  ,    ,  . 

Alpha  Rays.-E.  Meyer.-A  paper  on  the  absorption  of  alpha 
rays  by  metals.  He  maintains  the  results  of  his  former  paper. 
It  is  not  necessary  to  assume  a  difTuse  defraction  of  the  rays 
in  metals  for  the  explanation  of  the  absorption  of  the  alpha 
rays  in  metals.— PAyi.  Zeit.,  July  i. 

Electronic  Theory. -A.  Schii.lof.-A  mathematical  paper  on 
the  integration  of  the  Lorenze-Poincare  potential  equations 
of  the  electronic  theory  and  a  paper  by  G.  A.  Schotte  on  the 
foundation  of  the  electronic  theory.— F/iy.f.  Zett.,  July  i. 

Canal  Kays—].  Stark.— A  paper  on  the. conditions  for  the 
photographic  observation  of  the  Doppler  effect  with  canal  rays. 
—Phys.  Zcit.,  June  I5- 

Electrochemistry  and  Batteries. 
lonkation    Thcory.-V<J.    Sutheri.and.-A    highly    theoretical 
paper  proposing  a  modification  of  the  electrolytic  dissociation 
theory      In  a  previous  paper  the  author  had  shown  that  the 
theory  of   the  conductivity  of   electrolytic   solution   is   compli- 
cated by  the  entry  of  the  dielectric  capacity  of  the  solvent  and 
of  the  ions.     In  the  present  paper  he   shows  that   the   subject 
is  still  further  complicated  by  the  operation  of  a  new  type  of 
viscosity    but  that   when  the   electrical  and  dynamical   compli- 
cations are  taken  into  account  there  emerges  an  ideally  simple 
result    namely,  that   the  ionization  of   all   ordinary  electrolytic 
Mutions,  gaseous  or  other,  is  complete  at  all  concentrations. 
The  -  „ion  ^hich  is  currently  called  the  degree  of  ionization 
(or  of  elet.Q,y,ig  dissociation)  really  originates  in  a  resistance 
which  the  ioi.  ^^^^  jq  one  another's  motion  because  of  their 
forming  with  thv.  ,Q]yent  through  their  electric  action  on  one 
another  a  medium    ,^^^^^  offers  a  special  vicous  resistance  to 
the  motion  of   each   1  dividual   ion.     This  is  one  new  type  of 
viscosity  of  electric  origi.     R„t  the  charge  of  each  ion  causes 
electric  induction  through  the  I'-rounding  solution,  and  with 
this  is  associated  a  second  new  type  ^f  viscosity,  also  of  elec- 
tric origin.     These,  with  the  ordinary  v^^osity  of  the  solution 
give  three  resistances  to  the  motion  of  anjQf,     When  the  sum 
of  these  is  equated  to  the  electric  driving   orce,  a   formula  is 
obtained  for  the  molecular  specific  conductivity  which  has  been 
tested  by  the  author  with   experimental   results  of   very  wide 
range,  especially  those  of  Walden   for  non-aqueo<;  solutions, 
those  of   Kohlrausch   for   aqueous   solutions   at  ordiiary   tem- 
peratures, and  those  of  Noyes  and  Coolidge  for  aqueous  solu- 
tions at  high  temperatures.     The  author  thinks  that  the  Ctrrent 
theory   of   solutions   will    need   to  fce   entirely   rewritten.     The 
idea  of  partial  ionization,  while  it  can  give  a  formal  qualitatve 
account  of  the  chief  phenomena  of  solutions,  being  dynamical- 
ly wrong,  cannot  furnish  a  correct  quantitative  correlation  ol 
their  properties.     The  theories  of  the   raising  of   the  boiling- 
point  and  the  lowering  of  the  freezing-point  of  solutions  will 
have   to   be   put    upon    a   sound   molecular    dynamical   basis. — 
Phil.  Mag.,  July. 

Units,  Measurements  and  Instruments. 
Demonstration  of  the  Angle  of  Phase  Difference.— H.  Starke. 
—A  description  of  a  stroboscopic  method  for  demonstrating 
directly  in  the  lecture  room  the  angle  of  phase  difference  be- 
tween two  alternating  currents  of  the  same  frequency.  The 
principle  is  as  follows:  On  the  axle  of  a  small  synchronous 
motor  supplied  with  alternating  current  a  circular  black  disk 
of  cardboard  of  a  diameter  of  15  cm  to  20  cm  is  mounted,  on 
which  a  thin  strip  of  white  paper  in  the  direction  of  a  radius  is 
pasted.  When  continuously  lighted,  the  rotating  disk  appears 
uniformly  white.  If,  however,  the  lighting  is  done  by  inter- 
mittent flashes  of  light  which  occur  with  the  frequency  of  the 
alternating  current  so  that  a  new  flash  appears  every  time  after 
the  completion  of  a  full  period,  the  white  radial  strip  is  seen 
to  rest  invariably  at  one  and  the  same  place.  These  intermit 
tent  flashes  of  light  may  be  easily  produced  by  the  discharge 
sparks  of  a  Lcyden  jar,  which  is  connected  to  an  induction  coil 
operated   by   the   same   alternating  current.     Since   the   sparks 


occur  after  each  half  period,  two  radii  are  observed  opposite 
to  each  other  in  the  circle  so  that  one  white  diameter  appears 
on  the  black  disk.  According  to  the  phase  of  the  spark,  this 
diameter  has  a  different  position,  so  that  this  phenomenon 
may  be  easily  used  to  illustrate  phase  differences  by  showing 
directly  the  angle  of  phase  difference.— P/iy J.  Zeit.,  June  15. 

Motion  of  Flames  Produced  by  Electricity.— ¥i.  Mabbe.— 
A  description  of  a  number  of  experiments,  the  first  of  which  is 
as  follows:  A  battery  of  124  volts  is  connected  to  a  arcuit 
which  comains  an  air-gap  of  S  mm  between  two  horizontal 
electrodes  (brass  or  carbon  electrodes).  Within  the  air-gap 
an  acetylene  flame  burns  perpendicular  to  the  electrode  plane; 
it  may  touch  the  electrodes,  although  this  is  not  necessary. 
When  the  circuit  is  closed  the  flame  shows  a  visible  displace- 
ment towards  the  negative  pole.  When  the  circuit  is  broken 
again,  the  flame  comes  back  into  its  original  position.  This 
phenomenon  may  be  graphically  represented  by  passing  a 
paper  strip  over  the  flame,  the  brass  or  carbon  electrodes  being 
placed  at  right  angles  to  the  direction  of  the  motion  of  the 
paper  If  instead  of  the  closing  and  breaking  of  a  dirc-ct  cur- 
rent, an  alternating  current  is  employed,  a  continuous  motion 
of  the  flame  is  visible  on  the  paper  strip,  one  motion  cor- 
responding to  each  alternation,  so  that  the  frequency  may  be 
easily  determined  by  this  method.— P/iW-  Zeit.,  June  15- 

Conductivity  Bridge.-R.  AppLEYARD.-An  abstract  of  a 
(British)  Physical  Society  paper.  The  author  exhibited  a  di- 
rect-reading conductivity  bridge  for  testing  rods  of  steel  or 
other  material,  where  there  is  considerable  range  of  conduc- 
tivity between  successive  specimens  and  where  it  is  necssary  to 
eliminate  the  resistance  of  end  contacts.  The  instrument  is 
provided  with  two  scsles  and  with  corresponding  sliders.  By 
setting  one  of  the  sliders  with  reference  to  its  scale,  compen- 
sation is  made  for  any  small  difference  of  diameter  or  of  mass 
between  the  standard  rod  and  a  test  rod.  The  second  sbder 
is  then  adjusted  to  the  position  of  the  balance,  and  the  con- 
ductivity is  read  off  the  second  scale  as  a  percentage,  accord- 
ing to  Matthiessen's  standard,  or  in  terms  of  any  desired  umt. 
All  arithmetic  is  avoided  and  the  results  are  obtained  at  the 
rate  of  two  or  three  a  minute.  The  author  gave  the  equation 
for  the  calibration  of  the  scales,  and  showed  that  the  errors 
involved  by  the  use  of  the  compensation  scales  were  for  prac- 
tical purposes  negligible.- Lond.  Elec,  July  5- 

Meters.— An  announcement  of  the  German  ReichsanstaJi 
concerning  direct-current  motor-meters  of  the  Bergmann  Elec- 
tric Company,  which  have  been  admitted  for  testing  and  cali- 
bration.—£/ft-  Zeit.,  July  4- 

Telegraphy,  Telephony  and  Signals. 
Continuous  Electric  Oscillations  ty  Means  of  the  Electric 
Arc— J  A.  Fleming.- An  abstract  of  a  (British)  Physical  So- 
ciety paper  on  the  Poulsen  arc  as  a  means  of  obtaining  con- 
tinuous electric  oscillations.  The  author  showed  and  de- 
scribed an  apparatus  for  forming  an  electric  arc  in  an  atmos- 
phere of  coal-gas  between  a  carbon  rod  kept  ia  slow  rotation 
and  a  cooled  copper  anode,  the  arc  being  formed  in  a  mag- 
netic field  of  600  to  1000  c.  g.  s.  units.  The  arc  was  supplied 
with  a  continuous  current  at  a  pressure  of  from  4C»  to  500  volts. 
A  condenser  of  0.003  mfd  capacity  in  series  with  an  inductance 
of  300,000  cm  was  shunted  across  the  arc.  and  experiments 
shown  prove  the  existence  of  high-frequency  oscillationi  m 
the  condenser  circuit.  A  long  resonance  helix  of  insulated  wire 
was  then  joined  to  the  condenser  circuit,  and  when  tuned  to  il 
created  a  powerful  high-frequency  field  round  it.  in  whidi 
vacuum  tubes  glowed  brilliantly.  By  vibrating  or  rotating  t 
Nc-on  vacuum  tube  of  spectrum  type  near  the  helix  and  show- 
ing that  the  band  or  disk  of  light  was  cut  up  by  dark  spaced 
Flejning  supported  the  contention  that  the  oscillations  so  pro- 
duced are  not  absolutely  uninterrupted,  but  cut  up  into  groups. 
Ancither  experiment  was  shown  to  confinn  this.  The  oscUW- 
tioiV.  produced  by  the  arc  in  one  circuit  were  caused  to  create 
sec(»ndarv  oscillations  in  another  circuit  in  which  was  .1  con^ 
denser  shunted  by  one  of  Flemings  osciUation  x-alves.  and  . 
tolenhone.  The  valve  rectifies  the  secondare-  oscillations,  and  it 
thevi   were    absolutelv     continuous     the     telephone     would     t« 
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traversed  by  an  uninterrupted  direct  current.'  But,  as  a  fact, 
a  discontinuous  sound  is  heard  in  the  telephone  which  can  arise 
if  the  primary  oscillations  come  in  batches  or  groups.  Flem- 
ing then  gave  some  figures  showing  the  kind  of  values  obtained 
for  the  efficiency  of  transformation  of  continuous  to  oscilla- 
tory current  by  the  arc,  and  compared  them  with  similar  meas- 
urements for  the  spark  method.  He  concluded  with  some  dis- 
cussion of  the  modus  operandi  of  the  metal-carbon  arc  in  the 
production  of  oscillations  in  a  shunt  circuit  containing  capacity 
and  inductance.  In  the  first  case  the  curve  was  much  steeper 
than  in  the  second.  This  implied  that  the  same  amount  of 
energy  could  be  conveyed  to  the  oscillatory  circuit  by  means 
of  a  condenser  of  smaller  capacity  and  therefore  give  higher 
frequency.  This  was  confirmed  by  the  fact  that  the  curve  for 
small  currents  in  the  case  of  the  carbon  arc  in  air  was  steeper 
than  for  larger  currents,  and  it  was  found  that  a  Duddell  car- 
bon arc  could  give  high-frequency  oscillations  when  actuated 
with  small  currents.  He  thought  that  there  was  still  much 
work  to  be  done  before  the  whole  of  the  phenomena  of  the 
oscillatory  arc  would  be  understood.  In  the  discussion,  W. 
Duddell  pointed  out  that  it  is  possible  to  obtain  continuous 
oscillations  with  the  musical  arc  using  high  frequencies. — 
Lond.  Elec,  July  5. 

Submarine  Loaded  Cable. — Ebeling.^ — A  long  and  fully  il- 
lustrated paper  giving  details  of  the  telephone  cable  loaded 
with  Pupin  induction  coils  and  laid  in  the  Bodensea.  The  chief 
result  of  the  work  is  the  proof  that  lead  cables  may  be  laid 
successfully  in  depths  of  several  hundred  meters,  and  that  the 
use  of  Pupin  induction  coils  is  possible  with  submarine  cables. 
In  the  discussion  which  followed,  Breisig  spoke  well  of  the 
method  of  Kramp  of  increasing  the  self-induction  in  a  con- 
tinuous manner.  Raps  pointed  out  that  the  Pupin  coils  are 
relatively  inexpensive,  and  could  not  increase  very  much  the 
total  cost  while,  on  account  if  its  smaller  dimensions,  the 
Pupin  cable  is  much  cheaper  than  any  other  submarine  tele- 
phone cable.  The  great  expense  incurred  in  the  laying  of  the 
cable  in  the  present  case  was  due  to  the  fact  that  the  cable  had 
to  he  laid  at  greater  depths  than  usual. — Elek.  Zeit.,  July  4. 

Miscellaneous. 

World's  Fair. — An  editorial  discussion  of  the  question 
whether  a  World's  Fair  in  Berlin  or  Frankfurt  or  in  some 
other  German  city  would  be  a  benefit  to  the  German  electri- 
cal industry.  This  is  answered  strongly  'n  the  negative.  It  is 
said  that  the  expense  would  be  very  high,  while  no  corr,<'jpond- 
ing  returns  could  be  expected.  A  young  industry  has  an  in- 
terest in  exhibiting  its  products  so  as  to  attract  customers,  but 
the  German  electric  industry  is  said  now  to  be  so  well  estab- 
lished that  it  does  not  need  to  attract  customers  by  exhibi- 
tions. The  industries  of  other  countries  are  said  to  compete 
with  the  German  electrical  industry  not  with  respect  to  quality, 
but  by  furnishing  cheaply  and  more  quickly  standard  machines. 
"No  world's  fair  could  do  anything  against  that  and  experi- 
ence must  gradually  convince  the  consumer  that  the  better 
product  is  in  the  end  the  cheaper  one."  It  is  finally  said  that 
the  arrangement  of  a  world's  fair  in  Germany  would  certainly 
offer  the  cause  for  a  strike  of  the  socialist  workingnien. — Elek. 
Zeit.,  June  20. 

British  Municipal  Electrical  Association. — From  the  annual 
report  for  the  year  ending  June,  1907,  it  appears  that  the  mem- 
bership of  the  association  now  stands  at  .^88,  made  up  of  152 
committee  members,  166  chief  electrical  engineers  (members'), 
two  honorary  members  and  68  assistants.  The  new 
president  is  H.  Talbot,  of  Xottingham. — Lond.  Elec.  Eng'inp. 
July  4. 

Raw  Material  Supply. — P.  H.  Knight  and  C.  E.  Skinner.^ 
.\  paper  read  before  the  American  Society  for  Testing  Mate- 
rials on  the  system  of  purchasing  the  raw  materials  for  a  large 
manufacturing  company  fin  this  case  the  Westinghousc  Com- 
pany). The  list  of  raw  materials  comprises  in  this  case  not 
less  than  850  items.— £/ff.   Journal.  July 

L'Industrie  Electrique — This  French  journal  of  the  late  F, 
"■>'pitalier  is  now  edited  by  H.  Arm.ignat. 
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LicHTSTRAHLUNG  UND  Beleuchtung.    By  Paul  Hogner.    Braun- 
schweig:   Friedr.    Vieweg   &    Sohn.     66   pages,   illustrated. 
Price,  3.50  marks. 
The  book  is  a  brief  treatise  on  illumination  of  surfaces,  pre- 
pared for  the  use  of  illuminating  engineers.     It  contains  many 
useful  numerical  tables  and  illumination-constants.     It  is  par- 
ticularly  directed   to    the   use   of   electric   lighting.      The   treat- 
ment is  mathematical.     The  standard  of  luminous  intensity  is 
the  hefner  and  the  unit  of  illumination  selected  is  the  lux,  or 
hefner-meter. 


La  Telecraphie  Sans  Fils.  Par  R.  De  Valbreuze.  Paris: 
Eclairage  Electrique.  169  pages,  129  illustrations. 
This  is  another  of  the  many  works  on  wireless  telegraphy 
written  for  the  general  reader.  The  t6g  pages  contain  much 
clear  exposition  and  many  instructive  diagrams,  but  are  no- 
where ornamented  with  mathematical  symbols  of  any  kind. 
Any  one  acquainted  with  the  elements  of  electricity  can  derive 
much  profit  from  the  reading  of  this  brochure. 


Die   Verbrznnuncskraftm.\schinen   in    der    Praxis.     By   H. 

Neumann.     Hannover ;   Dr.   Max  Janecke.     320  pages,   138 

illustrations.  Price,  4  marks. 
The  author  has  collected  into  this  little  volume  a  mass  of 
practical  information  concerning  different  types  and  construc- 
tions of  internal  combustion  engines.  Little  or  no  atten- 
tion is  given  to  their  thermodynamic  theory,  but  in  place 
thereof  is  a  large  number  of  small  machine  drawings  showing 
the  actual  arrangement  of  the  parts.  The  first  section  of  the 
book  is  a  short  introduction,  partly  historical.  The  second 
section  divides  engines  into  classes.  The  third  deals  with  the 
assembling  and  general  construction  of  engines.  The  fourth 
treats  of  fuels.  The  fifth  describes  the  installing  of  engines. 
The  sixth  gives  an  account  of  various  modern  types  of  engines. 
The  seventh  discusses  the  practical  operation  of  such  engines 
and  the  special  difficulties  they  may  present.  The  eighth  con- 
cerns the  testing  of  engines  and  the  ninth  the  costs  of  operation 
and  installation.  The  book  will  be  of  value  to  all  students  of 
internal  combustion  engines  who  are  interested  in  German 
practice. 

Meter  Testing. 

By  Otto  A.  Knopp. 

The  editorial  on  "Evolution  in  Meter  Testing"  which  ap- 
peared in  the  Electrical  World  of  June  8  has  led  the  writer 
to  think  that  an  account  of  a  method  of  meter  testing  which 
has  been  developed  in  Oakland,  Cal.,  might  be  of  interest  to 
readers. 

The  Oakland  Gas  Light  &  Heat  Company  formerly  used  the 
well-known  method  of  using  an  indicating  wattmeter  and  a 
stopwatch  which  was  discarded  and  a  specially  desigjned 
master-meter  for  100-500  volts  and  5-100  amperes,  both  direct 
and  alternating,  was  introduced.  The  instrument  requires  but 
one  man  for  its  operation  and  has  been  used  to  good  advan- 
tage. The  use  of  the  watt-hour  meter  or  master-meter  elimi- 
nates two  difficulties.  First,  the  difficulty  of  averaging  or  in- 
tegrating the  reading  on  an  indicating  meter  over  a  certain 
observation  time.  Second,  the  difficulty  of  getting  the  accurate 
time  of  observation  with  a  stopwatch,  which  is  apt  to  have  con- 
siderable zero  and  scale  error. 

The  principle  of  the  new  test  method  is  based  upon  the  old 
indicating  method,  but  to  a  predetermined  load  is  applied  to 
the  meter  of  a  value  to  cause  a  correct  meter  to  complete  one, 
two  or  three  revolutions  in  i/ioo  of  one  hour.  A  stopwatch 
having  a  hand  which  makes  a  complete  revolution  in  i/ioo  of 
an  hour  is  provided.  If  the  meter  is  correct,  the  watch  will 
just  complete  one  revolution,  or  return  to  the  starting  point 
or  zero  point,  thus  cutting  out  all  zero  errors  and  scale  errors. 
If  the  meter  is  not  correct,  the  stopwatch  will  give  the  percent- 
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age  correction  factor  of  the  meter,  since  the  face  of  the  watch 
is   divided   in   hundredths   and   tenths   tliereof. 

As  each  revolution  of  a  meter  represents  a  certain  number 
of  watt-hours,  called  the  walt-haur  calibrating  constant,  usual- 
ly written  on  the  disk  of  the  meter,  we  obtain  the  load  on  any 
meter  by  dividing  the  time  in  millihours  for  one  revolution 
into  the  calibr;iling  constant  of  the  meter.  Thus  we  get  for 
each  meter  the  load  in  kilowatts,  which  causes  it,  if  correct,  to 
make  one  revolution  in  ten  millihours,  by  dividing  the  watt- 
hour  calibrating  constant  K  by  ten. 

For  testing  an  average  residence  meter,  for  instance,  a 
10-100  induction  meter,  with  a  calibrating  constant  of  .6  watt- 
hours,  we  apply  loo  X  .6  watts  or  6o  watts.  After  counting 
one  revolution  with  the  millihour  stopwatch,  the  watch  will 
give  the  correction  factor;  that  is,  if  the  meter  was  correct,  the 
watch  will  have  returned  to  its  starting  point  or  show  one 
revolutfon  or  the  correction  factor  one.  If  the  meter  is  slow, 
the  watch  will  show  perhaps  1.05  revolutions,  which  means 
that  the  correction  factor  is  1.05-  H  f^'sl,  the  watch  will  show 
less  than  one,  perhaps  .96  revolutions,  which  means  a  correction 
factor  of  .96. 

For  a  heavier  load  test,  we  apply,  for  instance,  10  X  60  watts 
and  take  time  for  10  revolutions.  Since  each  60  watts  gives  us 
one  revolution,  6co  watts  will  give  us  10  revolutions  for  one 
revolution  on  the  watch. 

The  millihour  stopwatch  thus  shows  in  each  case  the  cor- 
rection factor.  .Ml  calculations  are  avoided  by  this  method,  as 
has  been  shown,  except  a  multiplication  with  100.  Load  chasing 
is  done  away  with  as  the  load  is  applied  to  the  meter  with  the 
testing  instrument.  Integrating  or  averaging  of  the  lo.id  is 
eliminated  as  the  load  is  kept  steady  under  fluctuating  voltage 
l)y  means  of  a  regulating  resistance.  Stopwatch  errors  are  cut 
out  in  the  final  adjustment,  as  the  watch  is  caused  to  make 
complete  revolutions  only.  .\ny  dollar  watch  will  make  com- 
plete revolutions  with  an  accuracy  which  is  far  in  excess  of 
the  accuracy  of  the  best   standard   indicating  wattmeter. 

There  are  few  chances  for  spoiling  the  instrument  and  burn- 
ing it  out,  as  it  is  a  watt  consuming  instrument  and  has  the  full 
potential  across  its  terminals,  which  is  not  the  case  with  a 
wattmeter,  or  the  watt-hour  meter.  In  practice  this  quality 
proved  to  be  of  immense  value,  as  instruments  handled 
by  new  and  inexperienced  men  have  never  been  burnt  out,  as 
has  frequently  happened  with  the  old  instruments,  even  with 
experienced  men. 

The  weight  of  this  new  outfit  is  very  small.  For  instance,  a 
portable  outfit  for  loads  from  25-600  watts  and  no  and  220 
volts,  for  testing  residence  and  other  small  meters,  primary 
meters,  secondary  meters  with  current  transformers,  etc., 
weighs  only  about  7  lbs.  This  is  a  noteworthy  improvement 
when  compared  with  the  weight  of  a  port.ible  master-meter 
which  is  approximately  12  lbs.  to  15  lbs.,  and  with  an  addi- 
tional blading  device  often  up  to  25  lbs. 


National  Electrical  Contractors'  Convention. 


Electric   Ventilating   Fans. 

M  sea  where  the  breezes  blow  free,  the  old-time  ventilator  fun- 
nel is  giving  way  to  the  compact  and  adaptable  fan  blower.  .-V 
wonderfully  complete  installation  was  made  on  the  recently 
completed  United  States  battleship  "New  Haiupshire."  which  is 
equipped  with  no  less  than  25  electrically-driven  Sturtevant 
fans  of  varied  types  and  sizes.  These  are  scattered  all  over 
the  ship,  being  applied  for  Iwiler  and  engine  room  ventilation, 
for  renewing  the  air  in  cabins,  mess  rooms  and  holds:  in  fact, 
they  have  been  placed  with  the  utmost  ease  just  where  they 
were  wanted.  The  small  fans  with  cast-iron  casings  are  driven 
by  bi-polar  motors,  while  the  larger  fans  of  steel-plate  con- 
struction have  four-pole  or  eight-pole  motors.  .Ml  of  the  fans 
are  so  made  that  they  may  he  adjusted  to  discharge  in  any  di- 
rection by  slacking  the  nuts  and  turning  the  casings.  For  fire 
room  service  the  motors  are  of  the  enclosed  type  to  prevent 
damage  from  dust  in  the  air;  for  general  ventilation  they  are 
of  the  semi-encloseil  or  of  the  open  type. 


The  exercises  connected  with  the  meeting  of  the  National 
Electrical  Contractors'  .Association  in  .New  York  City  last  week 
were  continued  along  the  lines  of  the  programme  given  in  these 
pages,  and  the  convention  closed  very  successfully.  The  in- 
tense heat  of  the  three  days  did  not  hinder  the  work  or  pleasure 
in  any  way,  and  every  event  was  taken  up  and  disposed  of 
with  the  utmost  vim  and  enthusiasm.  One  great  hit  with  the 
'"vaudeville  extravaganza"  given  at  the  Waldorf  banquet  on 
Wednesday  night,  the  liberetto  being  from  the  witty  and  facile 
pen  of  "Gilpin,  V.  C,"  otherwise  the  well-known  supply  agent, 
etc.,  of  that  name.  The  time  and  scene  of  the  play  were 
"dated  ahead"  to  1930,  but  the  personages  and  dialogue  were 
vital  of  this  present  year  of  grace. 

In  "Not  Yet,  But  Soon,"  some  of  the  leading  figures  of  the 
electrical  world  were  satirized.  James  .Armstrong  Tucker, 
played  by  George  H.  Watson,  showed  James  R.  Strong,  the  New 
York  contractor,  the  association  president,  who  was  not  content 
with  a  beggarly  $2,000,000  profit.  The  electrical  engineer  came 
to  him  pleading  for  a  bid.  To  reach  his  lowest  bid  Tucker  used 
his  calculating  electrical  machine.  But  a  labor  leader  hiding 
behind  the  machine  had  fouled  its  action,  with  the  result  that 
the  bid  was  put  in  at  $91,000,000,  while  Miss  Richardson  Syra- 
cuse— a  reference  to  Miss  Rose  Richardson,  of  Syracuse,  the 
only  woman  prominently  in  the  electrical  contracting  business — 
who  had  bid  $81,000,000,  got  the  contract.  However,  she  had  met 
her  rival,  they  had  fallen  in  love,  and  as  a  part  of  her  dower. 
Miss  Syracuse  withdrew  the  winning  bid,  the  works  of  the  two 
were  consolidated,  and  the  contract  was  finished  in  union. 
.Mmost  every  line  was  a  witty  joke,  gag  or  kindly  "knock,"  and 
the  audience  was  kept  in  a  quiver  of  perspiring  amusement. 

.Another  notable  feature  was  the  visit  to  the  telharmonium 
plant,  on  Thursday  morning,  after  a  brief  explanation  by  Mr. 
O.  T.  Crosby,  who,  as  showing  the  imminence  of  the  new  art, 
stated  that  one  of  the  contractors  in  the  association  in  doing 
work  on  a  new  large  hotel  on  Manhattan  Island,  had  had  sev- 
eral thousand  dollars  added  to  his  contract  by  the  wiring  for 
the  distribution  in  the  building  of  telharmonic  music  from  the 
central  plant. 

During  the  week,  the  attendance  was  large,  running  up'  into 
the  hundreds.  .A  number  of  manufacturers  and  supply  houses 
were  represented  as  noted  below.  The  El^ctru  al  Wokld  was 
represented  by  Messrs.  J.  M.  Wakeman,  G.  W.  Elliott  and 
T.  C.  Martin. 

The  .America.v  Circi'lar  Loom  Company  was  well  repre- 
sented through  the  efforts  of  Messrs.  .A.  T.  Clark  and  Oscar 
Hoppe.  from  Chelsea,  as  well  as  those  of  Mr.  .Alex  Hender- 
son, of  New  York,  and  Mr.  M.  King,  of  Chicago. 

Pass  &  Sev.movr,  of  Syracuse,  were  represented  by  Manager 
Brooks,  assisted  by  W.  B.  Hall,  their  New  York  manager. 

The  veteran  F.  M.  Hawkins  looked  after  the  interests  of  the 
Crouse   Hinds   Company. 

The  .A.merican  Conhiit  .Manvfacti'rinc  Company,  of 
Pittsburg,  had  Thomas  H.  Bibber  present  speaking  for  the  in- 
terests of  its  protluct. 

Mr.  J.  P.  Gillette,  of  the  Gillette-Vibber  Company,  of  New 
London,  was  present  to  describe  its  new  line  of  specialties. 
Mr.  Gillette  will  shortly  make  an  extended  trip  West. 

President  Fui.lman.  of  the  Steel  City  Electric  Company, 
Pittsburg,   was  in  attend.ince. 

The  D.  &  W.  FfSE  Company,  of  Providence,  sent  W.  S. 
Sisson  to  speak   for  its  line  of   fuses  and  cutouts. 

Messrs.  Garland  and  HoiniKiNsoN  came  from  Pittsburg  in 
the  interests  of  the  Safety  .Armorite  Conduit  Company. 

The  India  Rubber  and  Gvtta  Pehcha  Insl'lating  Com- 
pany, of  New  York,  was  looked  after  by  Mr.  J.  B.  Olson,  the 
sales  manager. 

R.  B.  Corey  Company  was  represented  by  Mr.  Harry  C. 
.Adams. 

Mr.  Frank  Harrington,  of  the  New  York  office,  was  much 
in  evidence  for  John  .A,  Roebling's  Sons  Company. 
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Mr.  S.  B.  Coxdit,  Jr.,  spoke  for  tlie  Condit  Electric  Manu- 
facturing  Company,   of   Boston. 

Mr.  Harky  Waterman  was  in  earnest  behalf  of  the  Sterling 
Conduit. 

The  Deveau  TELErHONE  ;\1anvfacturing  Company  had  Mr. 
.^.  S.  Deveau  always  on  the  scene. 

The  Hart  Manufacturing  Company',  of  Hartford,  had 
Messrs.  Taylor  and  Crockett  in  attendance. 

Messrs.  V.  C.  Gilpin  and  Russell  Dart  represented  the 
Alphaduct  Manufacturing  Company.  Mr.  Gilpin  came  in  for  a 
great  amount  of  praise  and  congratulation  on  the  success  of  the 
humorous  sketch  presented  at  the  banquet,  he  being  not  only 
llic  author,  but  the  efficient  stage  manager. 

The  VVester.n  Electric  Company  had  in  attendance  Mr.  E. 
S.  Keefer,  who  was  on  several  committees.  Messrs.  Rockafel- 
low.  Oberlander  and  Edwards  assisted  him  in  the  convention. 

The  Xational  Metal  Molding  Company,  of  Pittsburg,  had 
its  usual  array  of  talent  on  the  scene.  Messrs.  C.  E.  Corrigan, 
H.  B.  Kirkland  and  Charles  F.  Boynton  were  kept  busy  every 
minute  looking  after  their  friends  and  patrons. 

Mk.  J.  A.  Vaughan  came  on  from  Philadelphia  to  look  after 
the  interests  and  friends  of  H.  C.  Roberts  Electric  Supply  Com- 
pany. 

The  Xew  York  Insulated  Wire  Company  had  Messrs. 
Hoover  and  Brewster  in  attendance. 

Mk.  H.  S.  Salt  was  on  hand  in  behalf  of  the  Dale  Company. 

Mr.  John  H.  Dale,  a  familiar  figure  at  all  such  conventions, 
was  absent,  being  on  a  trip  to  the  Pacific  Coast. 

Mr.  Frank  Stout  was  on  hand  indulging  in  discursive  elo 
(juence  as  to  Frink   reflectors. 

The  Safety  Insulated  Wire  &  Cable  Company  sent  Mr.  .A. 
P.  Eckert. 

Mr.  E.  C.  Tibbals  was  present  telling  about  the  excellence 
of  his  make  of  switchboards  and  panel  boards. 

The  Manhattan  Electrical  Supply  Company  sent  Conven- 
tion Specialist  McDowell  to  look  out  for  its  interests. 

The  Chase-Shaw.mut  Company  had  W.  S.  Bnnvn,  its 
New  York  representative,  at  the  meetings. 

The  interests  of  the  Wirt  Manufacturing  Compa.ny,  of 
Burrage,  Mass.,  makers  of  porcelain,  were  ably  looked  after 
by  a  representative  of  the  Steers  Supply  Company,  S8  Maiden 
I.ane,  New  York,  manufacturers'  agent. 

Speed  Regulation  of  Diesel  Engine. 

Governing  of  g.is  and  gasoline  engines  is  effected  in  a  variety 
of  ways,  which  may  be  grouped  under  two  headings:  the  "hii 
and  miss"  method  and  the  variable  impulse  system.  .\  more 
accurate  name  for  the  former  would  be  "constant  impulse  of 
variable  period,"  which  could  be  contrasted  with  "variable 
impulse  of  regular  period,"  giving  a  very  clear  line  of  diflfer 
emiation. 

For  regulation  under  variable  load  and  particularly  under 
light  load,  the  first  method  gives  the  most  economical  results 
of  all  the  usually  employed  systems  of  governing,  but  the 
mechanical  defects  introduced  by  it  are  held  by  some  to  de 
tract  from  the  theoreticil  advantages  of  such  regulation.  The 
principal  drawback  urged  is  rhe  necessity  for  unusually  heavy 
flywheels.  After  several  successive  "misses"  there  is  danger  of 
a  powerful  explosion  action  on  the  very  slowly  moving  parts, 
which,  owing  to  the  inertia  of-  the  heavy  flywheel,  may  pro- 
'luce  a  breakage. 

The  system  of  "variable  impulse  or  regular  period"  divides 
itself  into  the  method  of  constant  quality  with  variable  (|uantity 
of  mixture,  and  that  of  constant  quantity  but  variable  quality. 
This  system  requires  usually  a  very  heavy  governor,  and  neces- 
sitates increased  compressirm  in  order  to  produce  explosion, 
because  the  total  quantity  uf  air  where  admitted  is  frequently 
so  small  that  compressif)n  falls  liehiw  th<-  ignition  point. 

For  the  same  reason  the  method  of  constant  quantity  and 
variable    quality    is    claimerl    tf)    he    defective.       Moreover,    the 


effect  of  changed  fuel  supply  makes  itself  felt  later,  and  the 
change  cannot  be  controlled  with  sufficient  exactness.  When 
there  is  too  much  hydrocarbon  in  proportion  to  the  air,  com- 
bustion will  be  incomplete,  causing  unburned  or  incompletely 
consumed  fuel  to  be  exhausted,  that  is,  thrown  awaj,  and 
clogging  the  cylinder  walls,  piston  head,  valves  and  ports  with 
partially  burnt  carbon  as  soot  and  greasy  grime.  Such  im- 
purities, if  not  quickly  scavenged  out,  are  apt  to  produce  pre- 
ignition  and  back-firing  by  becoming  incandescent.  If  the 
explosive  mixture  is  too  much  diluted,  it  will  not  explode  at 
all. 

It  is  claimed  that  in  striking  contrast  with  such  unreliable 
and  uneconomical  regulation  is  the  method  of  governing  in 
use  on  the  Diesel  crude-oil  engine.  A  small  flywheel  governor 
driven  by  the  main  shaft,  controls  a  valve  in  a  bye-pass  pipe 
connected  to  the  fuel  pump,  which  is  so  arranged  as  to  raise 
its  maximum  quantity  of  the  fuel  oil  at  each  stroke.  The 
quantity  injected  into  the  cylinder  depends  on  whether  the  gov- 
ernor permits  the  oil  to  flow  to  the  injector  valve  by  closing 
the  bye-pass,  or  whether  all  or  a  part  of  it  is  returned  to  the 
supply  tank  through  the  more  or  less  opened  bye-pass.  There 
can  never  be  an  excess  of  fuel  injected  into  the  cylinder,  be- 
cause the  Diesel  principle  provides  for  a  normal  large  excess 
of  air  in  the  cylinder.  There  cannot  be  a  failure  to  explode 
from  insufficient  hydrocarbon  admixture,  because  there  are  no 
explosions.  Whatever  oil  is  sprayed  into  the  cylinder  is  con- 
sumed as  fast  as  it  enters,  the  air  in  the  cylinder  being  raised 
by  compression  to  a  temperature  far  beyond  the  ignition  point 
of  mineral  oils.  Thus  waste  by  incomplete  combustion  is 
simply  precluded,  no  matter  what  the  degree  of  governing. 
Be  the  quantity  great  or  small,  there  can  be  no  variation  of 
thermal  efficiency  because  every  particle  of  fuel  is  consumed. 
as  is  evidenced  by  absolutely  clean  cylinder  walls  after  months 
of  running.  It  is  stated  that  a  white  handkerchief  held  in 
front  of  the  Diesel  engine  exhaust  is  not  colored  or  spotted. 

In  mechanical  detail  and  in  thermal  dynamic  effect,  the 
Diesel  governor  works  just  as  positively  and  as  irrespective  of 
conditions  within  the  cylinder,  •  as  does  the  steam  engine 
governor :  hence  its  regulation  is  just  about  as  close,  as  econom- 
ical and  as  reliable.  This  engine  is  claimed  to  produce  in 
practice  almost  precisely  that  degree  of  efficiency  which  Herr 
Diesel  had  from  theoretical  considerations  judged  to  be  the 
highest  attainable,  and  which  he  had  set  before  himself  as  a 
goal  even  before  the  first  model  was  made. 


Induction  Motors  in  the  Making  of  Matches. 

The  Diamond  Match  Company  has  installed  at  its  Osh- 
kosh.  Wis.,  plant  a  complete  alternating-current  generating  and 
induction  motor  equipment,  all  of  .\llis-Chalmers  niamifacture. 
The  equipment  consists  of  two  300-kvv  generators  direct-con- 
nected to  Reliance  engines,  a  iio-kw  generator  direct-connected 
to  a  high-speed  engine,  a  five-panel  switchboard.  24  5-hp  vari- 
able-speed induction  motors  and  a  number  of  constant  speed 
machines  for  distribution  throughoiit  the  plain,  all  of  the  ap- 
paratus being  three-phase,  60  cycles  and  440  volts. 

The  umisual  feature  in  connection  with  this  installation  is 
the  fact  that  the  match  machines,  which  have  always  heretofore 
been  group-driven,  will  in  this  new  plaiU  each  be  driven  by  a 
5-hp,  1200  r.  p.  m.  iniluction  motor,  24  machines  comprising 
the  initial  installation.  It  was  shown  by  careful  tests  that  in- 
dividual <lrive  in  this  plant  will  decrease  the  power  consumption 
at  least  one  horsepower  per  machine  by  eliminating  the  use 
of  a  mechanical  speed  changer  as  well  as  the  long  countershafts 
joining  the  groups  of  machines  in  the  older  installations.  The 
tests  showed  that  .65  ehp  is  required  to  drive  the  speed  changer 
ainne:  the  machine  proper  consumes  2.5,  2.7  and  3.4  ehp  at 
speeds  correspomliiig  to  160.  194  and  220  strokes  of  the  cut- 
lers. Five  hp  motfirs  were,  therefore,  chosen  as  being  of  the 
proper  size  for  the  wf>rk.  Speed  reduction  becomes  necessary 
only  during  damp  weather  in  order  lo  .ilbiw  the  matches  .t 
Iringer  interval  in  which  to  dry. 
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Commercial  Intelligence. 


THE  \VKI-"K   I\'    TRADE.— The   favorable  weather  condi- 
tions, improvJd  crop  prospects,  and  the  final  appearance  of  fer- 
vent   midsumtncr    heat,    have    greatly    stimulated    retail    trade, 
which   is   turning  out  better   than   was   expected   a  month   ago. 
Encouraging  reports  are  received  from  leading  commercial  cen- 
ters   the  volume  of  business  being  exceptionally  heavy  for    he 
season,  and  stocks  are  depicted  by  the   usual  clearance  sales. 
Buyers  are  numerous  in  the  large  cities,  preparing  for  an  active 
fall  trade,  now  that  the  agricultural  outlook  is  less  uncertain. 
Foreign   commerce   in   June   eclipsed   all   previous   records    for 
that  month,  both  imports  and  exports  rising  $12,000,000  above 
June,  1906,  whicli  in  turn  exceeded  all  earlier  years.     1-or  the 
last  week  at  the  port  of   New   York,  exports  gained  $4,420,799 
and  imports  increased  $2,879,699,  as  compared  with  a  year  ago^ 
Railway  earnings  thus  far  reported  for  July  show  gains  of  9-8 
per  rent  over  last  year's  figures.    Collections  are  reported  good, 
and    crop   developments    have    been    quite    generally    favorable. 
With  the  reports  that  are  coming  in  from  the  wheat  threshing, 
the  merchants  of  the  Middle  West  are  counting  on  a  prosperous 
fall  business,  and  a  larger  interior  trade  than  last  year,  pro- 
vided the  corn  is  as  good  as  it  now  seems  likely  to  be      Iron 
and  steel  are  quieter  with  prices  tending  to  case.     The  demand 
for  structural  material  is  fair ;  steel  bars  are  in  good  demand 
and  specifications  are  heavy.     Business  in  steel  rails  and  track 
material   is   rather  quiet,   and  plates   are  being  delivered   more 
promptly       Steel    manufacturers    report   a    satisfactory   volume 
of   business   coming  in,   taking   into   considcratioii   the   season, 
and  the  large  volume  of  orders  already  on  the  books.     1  he  per- 
centage of  new  business  to  production  is  somewhat  lower  than 
at  the  same  time  last  year,  though  it  is  doubtful  if  the  actual 
volume   is   much   less.      It   is   not   expected,  however,    that   the 
record  of  the  last  quarter,  which   established  new  high  figures 
for  earnings,  will  be  equalled  by  the  current  quarter,  or,  indeed, 
by  any  like  period  for  some  time  to  come.     Copper  has  again 
receded   in  price,  but   new   business   has   not  developed  to  any 
extent,  and  lower  prices  are  looked  for.     Stocks  are  said  to  be 
quite  large.     The  closing  quotations  are;  21^4  cents  for  lake; 
20?4    cents    for    electrolytic,    and    20;^    cents    for    cast    copper. 
Bmd<:liecrs  reports  177  business  failures  during  the  week  end- 
ing July  18,  compared  with  185  in  the  previous  week  and   i8>< 
in  the  corresponding  week  last  year. 


-ft  flue.  The  annealing  and  cleaning  rooms  will  be  under 
the  same  roof,  the  building  being  96  ft.  x  &i  it.,  and  will  be 
constructed  of  brick. 

WESTIXGIIOUSE  ORDERS.— It  is  stated  that  the  Wesl- 
inghouse  interests  have  secured  a  contract  for  the  electrihca- 
tion  of  one  of  the  largest  British  shipbuilding  yards.  The  order 
calls  for  all  the  equipment  necessary  to  electrically  operate  tlu- 
Laing  yards  at  Sunderland.  A  Mexican  order  has  been  allotted 
to  the  company  by  the  Mexican  Light  &  Power  Company- ih. 
United  States-Canadian  syndicate  headed  by  F.  S.  Pearson— 
which  is  expending  millions  of  dollars  in  the  development  of 
electrical  energy  in  the  southern  republic.  Eight  transformers, 
each  having  a  capacity  of  1000  kilowatts,  are  to  be  installejl  m 
Mexico  City.  The  electrical  energy  is  to  be  generated  at 
Xecaxa  Falls,  about  100  miles  away,  at  a  pressure  of  60.000 
volts  The  energy  is  to  be  transmitted  to  several  sub-statioi^ 
surrounding  the  city,  where  the  transformers  will  be  installed. 
From  these  the  power  will  be  distributed  over  the  city  for  run 
ning  the  street  cars  and  lighting  the  city. 

BALTIMORE  PLANT,.- According  to  President  David  E 
Evans,  the  capacity  of  the  plants  of  the  Baltimore  (Md.)  Elec 
trie  Company  is  to  be  increased  50  per  cent,  or  from  9000  kilo- 
watts to  12,000.  The  plant  has  already  been  enlarged  since  it 
was  put  in  operation  last  summer,  and  the  company  is  in  a  po 
sition  to  offer  electricity  to  a  maximum  of  3000  horse-power  in 
one  unit  if  necessary.  The  company  has  the  Baliunore  right- 
to  the  Ncrnst  lamp,  and  now  has  14  men  on  the  street  after 
business.  It  has  adopted  the  slogan  "Brighter  Baltimore,"  and 
with  strong  financial  backing  already  provided  tor  and  increased 
facilities  the  Baltimore  Electric  Company  is  said  to  be  in  a 
position  to  become  a  powerful  factor  in  the  electric  light  an.l 
power  field. 

ROTARY  TYPE  BLOWERS.— Among  recent  sales  of  hig. 
pressure  rotarv  type  blowers  made  by  the  B  F^  Sturtevan- 
Companv  of  Boston,  Mass.,  are  the  following ;  F.  A.  McCartli 
Brazing'Companv.  Boston.  Mass. ;  McGill  Universm-.  Montre.. 
P  Q-  Vermont  Snath  Company,  Springfield.  Vt. ;  Gener . 
Storekeeper.  Navy  Yard.  Brooklyn.  X.  Y. ;  Dupaul.  \our- 
Optical  Companv.  Southbridge,  Mass. :  St.  Louis  Car  Compan;. 
St  Louis,  Mo.;  Montreal  Light,  Heat  &  Power  Compan> 
Montreal.  P.  Q. :  Orange  Iron  Works.  Orange.  Texas,  an 
Wile  Power  Gas  Company,  Boston,  Mass. 


ENLARGING    WIRE    PLANT.— The    occupation    of    l,v.- 
l-,ri;c   new   structures,  besides  the  plant  it  already  operates   n, 
Phillips.lale.    is    purposed   by    the    Washburn    Wire    Compa 
which    will    move    its    entire    working    force    from    Auburn     .. 
Phillipsdale  on  Jan.  i.  1908,  thus  centralizing  the  efforts  of  the 
company  and  increasing  the   facilities   for  business.      The   new 
structures,   which   will   cover   an   area  of   about   52,500  si-    tt , 
will  cost   considerably  over  $100,000.     The   new   buildings  will 
adjoin  the  present  Phillipsdale  plant  on  the  banks  of  the  bee 
konk  River  and  in  close  proximity  10  the  plant  of  the  American 
Electrical  Works  at  Phillipsdale.     Contracts  for  all  but  one  ot 
the  five  buildings  to  be  erected  have  been  awarded  and  w.mVc 
on  the  excavation   for  the  foundations  is  already  under  way 
The  main  building  will  be  the  wire  mill,  164  ft.  x  70  ft.,  to  be 
constructed   of    brick    and   have   a   gravel    roof    supported    by 
steel    trusses.     The   machinery   will    be   electrically   driven    by 
motors  developing  500  horse-power.     The   rod   mill   will  be   a 
steel  structure,  with  roof  of  corrugated  iron  and  will  bo  iSo  tt. 
X   115   ft.  in   size.     Adjoining  the   rod   mill   will   be  the  power 
house,     180    ft.    X    50    ft.,    to    be    built    of    steel    and    brick. 
The   power   house   will    have   two   tandem    compound    engines 
capable  of   developing   2000  horse-power,   which   will  be   used 
principally  to  drive  the  rod  mill  machinery.     It  will  also  con- 
tain two  generators  of  150  kw,  direct  connected;  one  generator 
of    75   kw,   direct   connected,   and   one   generator   of    100   kw. 
belted.     The  boiler  house  will  be  96  ft.  x  50  ft.  and  will  contain 
eight  horizontal  boilers  capable  of  developing  2500  horse-power. 
It  will  be  of  stool  construction.     The  plans   for  this  building 
ilso  include  the  erection  of  a  brick  stack  150  feet  bii-h,  with  a 


POWER  IN  C.\LIFORNIA.— Plans  are  being  made  by  il' 
General  Electric  Power  Company  ot  California  for  the  construv 
lion  of  a  hvdroelectric  plant  on  the  Mokelumne  River  m  cenlr.. 
California.'where  a  fall  of  I2W  ft.  will  be  utilized.     It  is  est 
mated  that  69.OCO  horse-power  can  bo  developed,  whose  enorg> 
will  be  transmitted  to  all  towns  and  cities  ot  central  Calit.rnu. 
including  San  Francisco.    Contracts  for  the  construction  ot  the 
power  plants  have  been  awarded  to  the  firm   ot    Walston   m 
Brown  &  Brothers,  of  New  York,  N.  Y. 

GOVERNMENT  INCANDESCENT  L.\MP  ^'*3>>TR '^CT 
Ihe  Columbia  Incandescent  Lamp  Company  has  been  awarded  ^ 
a  govornmont  contract  for  270.000  incandescent  lamps  to  be 
supplied  during  the  present  fiscal  year  to  the  Treasury-  Depart- 
ment. Quartermasters  Department  of  the  Army,  Library  ot 
Congress  and  Public  Printing  Office. 

MANUFACTURE  OF  M.\CHINERY  IN  JAPAN.-TIk 
Bank  of  France  and  Marine  Bank  of  Belgium  ,ire  at  the  he»<l 
of  a  syndicate  to  supply  $50,000,000  capital  to  extend  the  mano- 
facturing  industries  of  Japan.  The  syndicate  is  no»v  makinp 
an  investigation  with  a  view  to  establishing  works  for  tW 
manufacture  of  machinery. 

CONTR  \CT  OPEN— The  Union  Central  Light  &  Ice  Conv 
paiiv  of  Hubbard  Citv.  Tox..  has  franchises  to  supply  Hubhard 
City  and  four  neighboring  towns  with  eloctncity,  and  has  issued 
$25,000  in  6  per  cent  bonds,  which  are  offore^l  at  85  to  any  enp-; 
neer  or  construction  company  that  will  contract  to  build  HK 
plant. 
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PRICE  OF  PLATINUM.-]!  would  appear  that  the  price 
of  platinum  has  again  been  advanced,  after  having  gradually 
declined  from  $37  an  ounce,  which  was  the  price  quoted  last 
March,  to  $25  an  ounce,  which  prevailed  until  the  recent  ad- 
vance of  $1.  It  is  now  selling  at  $26  per  ounce.  A  company 
has  been  incorporated  in  London,  known  as  the  Platinum 
Corporation,  with  a  capital  stock  of  $1,500,000,  to  develop  con- 
cessions in  the  platinum-bearing  districts  of  Russia,  which  for 
nearly  a  century  has  been  the  producer  of  nearly  90  per  cent 
of  the  platinum  supply  of  the  world.  The  decrease  in  price 
before  the  recent  advance,  was  attributable  to  financial  condi- 
tions m  Europe.  Platinum  sold  in  1892  for  less  than  $10  an 
ounce.  In  two  years  the  price  had  risen  to  $1850 
and  m  December  of  that  year  it  was  $19.50.  In  April 
1905,  it  brought  $20.50.  It  continued  to  advance  until  in 
February,  1906,  it  sold  for  $25.  Last  September  it  was  quoted 
at  $34.  During  the  winter  the  highest  price  of  $37  and  $38 
was   reached. 

EXPORT   TRADE   FIGURES.-Foreign    trade   for   the    i- 
months  ended  June  30,  1907,  is  expressed  in  these  figures : 


Total    exports    jj 

Total    imports    '■'■'■'■''■'''■'■''■'■'.: _2:434Ao^^og2 

E.xcess    of    exports $446,6;;,655 

This  total  trade  is  about  $250,000,000  over  that  of  1906.  There 
IS.  however,  a  decrease  from  1906  of  excess  of  imports  amount- 
ing to  $70,852,122.  Explanation  of  this  is  found  in  an  increase 
of  $94,368,122  in  imports  free  of  duty.  Most  of  these  are  raw 
materials  for  use  in  the  manufactures  and*  afford  eviilence  of 
the  growth  of  our  manufacturing  supremacy.  The  figures 
given  are  exclusive  of  the  precious  metals,  movement  of  which 
thus  resulted : 

Gold,    excess   of   imports $63,086,500 

bilver.    excess    of    exports 13,820,283 

Net  excess  of  imports .$49,266,217 


Financial  Intelligence. 


THIS  WEEK  IX  WALL  STREET.-The  stock  market  was 
narrow,  professional  and  governed  by  manipulative  influences 
activity  being  confined  to  a  few  leading  stocks  such  as  the  Har- 
riman  and  Hill  issues  or  Amalgamated  Copper  The  rise 
in  General  Electric  reflected  the  success  of  the  bond  offering  to 
which  the  first  subscriptions  became  due,  and  were  paid  to  an 
f-xtent  that  was  said  to  be  entirely  satisfactory.  Following  the 
publication  of  the  bank  statement  the  market  became  very 
strong  but  just  before  the  close  prices  eased  off  fractionally  as 
a  result  of  traders'  profit  taking  over  the  we<.k  end.  Western 
Union  on  a  few  transactions  gained  nearly  throe  points  on  ac- 
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^eA  ,nH  J'  settlement  of  the  strike.  The  traction  stocks  were 
ic  rW  /?'  I'  ^*'''""  O"  "'«  °"'"  hand.  General  F.lcc- 
ie  w^k  1'"°  ^'"^.^'  ''°'"'  '"■'°«'  "^'=  •'•K'l'^"''  'l"otation  of 
.  &V  ,'  .  ^"'^^K^"'  °f  4Hi  points.  Western  Union  closed 
»/j.  a  net  gam  of  2^  points,  and  Westinghouse  at  146/2   the 


highest  price  for  the  week  and  an  advance  of  2'A  points.  Both 
the  Mackay  issues  are  higher,  3  points  for  the  common  and  '4 
point  for  the  preferred.  The  curb  market  reflected  conditions 
on  the  Exchange  and  showed  moderate  gains.  The  closing 
quotations  of  July  23  are  given  in  the  table. 

WESTIXGHOUSE  REPORT-The  annual  report  of  the 
W  estinghouse  Electric  Manufacturing  Company  for  1906  shows 
earnings  $33,026,240  for  the  year  ended  March  31,  with  net 
manufacturing  profits  of  $4,179,575-  The  net  income  surplus 
was  $2,767,963,  and  the  gross  surplus  is  now  $15,414,676  The 
valuation  of  property  and  plants  increased  during  the  year 
$1,939,896  to  $12,570,073.  It  is  evident  from  the  report  that  the 
company  had  not  felt,  up  to  the  close  of  March,  at  least  any 
of  the  industrial  reaction  which  has  been  evident  in  other  lines 
of  business.  Among  other  signs  of  the  great  increase  in  busi- 
ness IS  the  growth  of  the  pay  roll,  exclusive  of  the  selling  or- 
ganization, to  18,386  men,  a  gain  during  the  year  of  3681  men 
The  years  orders  totaled  $34.1/5,548,  against  $24,939,602  in 
1905-1906.  Vice-president  Herr  makes  this  comment  on  the  po- 
sition of  the  company's  business:  "It  is  fortunate  for  our  in- 
dustry that  the  steam  railroads  are  moving  with  deliberation 
in  the  matter  of  electrification,  not  only  that  the  best  types  for 
given  conditions  shall  be  determined  upon,  but  owing  also  to  the 
tact  that  were  the  business  to  come  at  once  in  any  considerable 
volume  our  facilities  would  be  unequal  to  cope  with  the  demand 
occupied  so  fully  as  they  are  with  already  established  lines' 
i  he  very  magnitude  of  the  steam  railway  field  will  involve  a 
great  amount  of  business  even  if  the  railroads  go  about  the 
\vork  of  electrification  slowly."  The  above  does  not  include 
the  orders  of  the  Bryant  and  Perkins  companies,  the  R  D  Xut- 
ta  1  Company  or  the  Sawyer-Man  Electric  Company,  now  the 
Westinghouse  Lamp  Company,  which  for  the  fiscal  year  1906-- 
amount  to  $4,075,671.  That  the  Westinghouse  Electric  Com- 
pany loses  very  little  on  account  of  bad  debts  is  evident  from 
the  fact  that  deductions  from  the  above  shipments  by  reason  of 
bad  debts  amounted  to  approximately  one-tenth  of  1  per  cent 
Ihe  policy  has  been  to  conduct  the  business  of  the  Westing- 
house Company  on  a  strictly  cash  basis. 

BELL  TELEPHOXR-Advices  from  Boston  state  that  up 
to  the  end  of  last  week  the  stockholders  of  the  American 
Iclephone  &  Telegraph  Company  had  subscribed  for  95  per 
cent  of  the  recent  issue  of  $21,925,000  of  new  stock.  On  this 
stock  $50  per  share  is  payable  July  25,  and  the  second  payuient 
of  $50  per  share  is  due  Oct.  25.  President  Vail  is  confident 
that  the  entire  issue  will  be  taken  by  the  stockholders  as  the 
hve  per  cent  who  have  not  already  taken  their  new  stock  prob- 
ably represent  many  stockholders  who  are  abroad  and  who 
were  not  immediately  accessible  when  the  notices  were  first 
mailed  to  the  shareholders.  It  is  probable  that  the  company 
will  permit  these  stockholders  to  take  their  pro  rata  apporiion- 
ment  if  they  so  desire.  President  Vail  is  receiving  many  con- 
gratiilations  by  reason  of  the  success  of  the  new  stock  issue 
which  was  made  at  a  time  when  money  conditions  were  very 
strained  and  when  many  wise-acres  prophesied  its  dismal  fail- 
ure. As  to  general  conditions,  Mr.  Vail  says:  "I  have  not  yet 
discerned  any  evidences  of  a  trade  reaction.  Our  business  is 
good,  and  in  net  results  to  the  company  fully  up  to  that  of  a 
year  ago.  We  are  striving  now  for  net  results  and  are  not 
seeking  to  roll  up  big  gross  totals  which,  while  they  look  good 
generally  mean  heavy  operating  costs.  If  the  business  interests 
of  the  country  would  .seek  to  do  a  little  less  business  and  do  it 
a  little  better  and  more  economically  the  whole  business  and 
money  situation  would  be  greatly  improved." 

CHICAGO  TELEPHOXE.-At  a  meeting  of  the  Chicago 
1  elcphone  Company,  it  was  decided  to  issue  $4,000,000  of  new 
capital  slock,  thus  increasing  the  outstanding  amount  to  $18- 
000,000.  Ihe  company's  authorized  capitalization  is  $20,000000 
Jhc  40,000  shares  of  new  slock  are  offered  to  stockholders 
of  record  at  par.  in  the  ratio  of  one  share  for  each 
three  and  one-half  shares  of  stock  now  held.  Subscriptions 
and  assignments  of  rights  must  reach  the  office  of  ihe  treasurer 
on  or  before  Aug.  19,  1907,  and  25  per  cent  of  Ihe  amount  of 
the  subscription  mu.st  be  paid  not  later  than  that  dale  The 
next  25  per  cent  must  be  paid  by  Nov.  5,  1907,  and  the  remaining 
50  per  cent  by  Feb.  10,  igo8.  Any  shares  unsubscribed  for 
or  not  paid  for,  may  be  sold  by  the  directors  or  executive 
committee,  and  the  proceeds  paid  into  the  treasury  of  the 
company.  The  American  Telephone  &  Telegraph  Company 
which  own.s  more  than  5.I  per  cent  of  the  Chicago  company's 
capital,  will   take  more  than  $2,000,000  of  the  new  stock 
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DIVIDEXDS— A  semi-annual  dividend  of  $2.50  per  share 
will  1.0  paid  Aug.  I  10  holders  of  preferred  shares  of  Omaha 
!•  kctric  Light  &  Power  Company.  Directors  of  the  Automatic 
Flectric  Company  have  declared  the  regular  quarterly  dividend 
of  2  per  cent,  payable  Aug.  i.  Directors  of  the  American 
Light  &  Traction  Company  have  declared  a  quarterly  dividend 
of  V/2  per  cent  on  the  common  stock.  This  is  at  the  rate  ot 
6  per  cent  per  annum,  and  is  an  increase  of  I  per  cent  per 
annum  over  the  dividends  heretofore  declared  on  the  common 
stock  They  also  declared  the  regular  quarterly  dividend  of 
I  /,  per  cent  on  the  preferred  stock.  Both  dividends  are  payable 
Ailg.  I.  Directors  of  the  Twin  City  Rapid  Transit  have  de- 
clared the  regular  quarterly  dividend  of  I'A  per  cent  on  the 
common  stock,  payable  Aug.  15.  Directors  of  the  Guanajuato 
Development  Company  have  declared  the  regular  semi-annual 
dividend  of  ^  per  cent  on  the  preferred  stock.  Directors  of  the 
American  Graphophone  Company  have  declared  the  regular 
quarterly  dividend  of  i-K  per  cent  on  the  preferred  stock, 
payable  Aug.  15.  Directors  of  the  Butte  Electric  &  Power 
Company  have  declared  the  regular  quarterly  dividend  of 
iJ4  per  cent  on  the  preferred  stock,  payable  Aug.  i.  Director.s 
of  the  Montreal  Light,  Heat  &  Power  Company  have  declared 
a  quarterly  dividend  of  I'A  per  cent,  payable  Aug.  15,  placing 
the  dividend  on  a  6  per  cent  per  annum  basis.  The  company 
had  been  paying  5  per  cent  per  annum  for  two  years.  The 
directors  of  the  Western  Telephone  &  Telegraph  have  declared 
the  regular  semi-annual  dividend  of  .'I/2  per  cent  on  the  pre- 
ferred stock,  payable  Aug.  I.  Directors  of  the  J.  G.  Brill  Com- 
pany have  declared  the  regular  quarterly  dividend  of  ij4  pc" 
cent  on  the  preferred  stock  and  I  per  cent  on  the  common 
stock.  The  preferred  dividend  is  payable  Aug.  i.  The  com- 
mon dividend  is  payable  Sept.  2.  Directors  of  the  North 
American  Company  have  declared  the  regular  quarterly  divi- 
dend of  \'A  per  cent  on  the  capital  stock,  payable  Sept.  2. 
Directors  of  the  Chicago  Edison  Company  have  declared  the 
regular  quarterly  dividend  of  2  per  cent,  payable  Aug.  I.  Di- 
rectors of  the  Multiphone  Operating  Company  have  declared 
the  regular  monthly  dividend  of  I  per  cent,  payable  Aug.  I. 
Directors  of  the  New  York  &  Queens  Electric  Light  &  Power 
Company  have  declared  the  regular  semi-annual  dividend  of 
2y2  per  cent  upon  the  preferred  stock,  payable  .\\x%.  10. 

CHICAGO  EDISON  MERGER.— Advices  from  Chicago  of 
July  15  announced  definite  plants  for  the  consolidation  of  the 
Chicago  Edison  and  the  Commonwealth  Electric  companies. 
The  involve  the  formation  of  a  new  corporation,  with  a  capi- 
talization of  $30,000,000,  to  be  known  as  the  Commonwealth- 
Edison  Company,  which  will  succeed  to  the  business  of  the  two 
big  companies  now  controlling  the  franchise  rights  for  the 
manufacture,  sale  and  distribution  of  electric  energy  for  light- 
ing and  power  purposes  in  Chicago.  Resolutions  have  been 
passed  increasing  the  capitalizations  of  the  Chicago  Edison 
and  Commonwealth  companies  to  $15,000,000  each.  The  newj 
stock  of  the  Edison  Company  will  be  sold  to  stockholders  of 
record  Aug.  31,  1907,  at  par  in  the  ratio  of  10.20  per  cent  of 
their  present  holdings,  which  is  to  be  paid  for  in  five  install- 
ments, as  follows;  Sept.  10,  1907.  5  per  cent:  Nov.  i,  1907.  20 
per  cent  ;  Feb.  i,  1908,  25  per  cent ;  May  i.  1908,  25  per  cent,  and 
Aug.  I,  1908,  25  per  cent.  The  full  $15,000,000  of  Chicago 
Edison' stock  is  to  be  exchanged  for  stock  in  the  Common- 
wealth-Edison Company  equally  at  par.  The  $15,000,000  of 
capital  of  the  Commonwealth  Electric  Company  is  understood 
to  have  been  pledged  in  whole  or  part  by  its  holders  as  security 
for  the  payment  of  the  gold  mortgage  bonds  of  the  Edison 
Company  to  the  amount  of  $6,000,000  outstanding.  An  ade- 
quate amount  of  the  new  company's  shares  will  be  held  in  the 
treasury  to  secure  the  mortgage. 

BALTIMORE  CONSOLIDATED  REPORT.— The  annual 
meeting  of  the  stockholders  of  the  Consolidated  Gas,  Electric 
Light  &  Power  Company,  of  Baltimore,  Md.,  was  held  on 
July  I.  The  reports  indicated  that  the  output  of  electric  energy 
shows  a  heavy  increase  and  the  output  of  gas  a  substantial  one. 
The  results  of  the  year  were  as  follows:  Net  income  above 
operating  expenses,  $1,711,000:  fixed  charges,  $1,081,000:  net 
earnings,  $630,000  Considerable  interest  was  shown  at  the 
meeting  in  the  facilities  provided  during  the  year  to  take  care 
of  the  growing  business.  In  tin-  gas  division  18.9  miles  of 
new  mains  were  run  and  6.355  "ew  services  installed.  The 
Westporl  electric  power  plant,  which  commenced  operation 
on  June  23,  1906,  is  now  carrying  about  80  per  cent  of  the  total 
load  of  the  electric  division  and  during  the  ensuing  year  this 


will  be  increased  by  the  shutting  down  of  other  stations. 
Plans  for  the  erection  of  an  addition  to  this  station  were  an- 
nounced. These  plans  provide  for  a  plant  to  house  72,000 
horse-power.  One-third  will  be  erected  this  year  and  there  has 
been  ordered  a  turbo  generator  of  7,500  horse-power,  with 
boilers  and  necessary  equipment.  The  attention  of  the  stock- 
holders was  call  to  the  contract  closed  with  the  McCall  Ferry 
Power  Company,  for  electrical  energy  from  the  Susquehanna 
River. 

NEW  HAVEN  LIGHTING  STOCK.— The  directors  of  the 
United  Illuminating  Company,  of  New  Haven,  Conn.,  have  de- 
cided to  issue  $200,000  of  the  $500,000  new  stock,  authorized 
last  March  for  the  purpose  of  securing  funds  to  pay  for  lay- 
ing the  underground  conduits  through  some  of  the  streets  in 
the  center  of  the  city.  The  work  is  now  in  progress.  The  new 
stock  will  be  oflFered  to  holders  of  record  July  i  and  will  be 
disposed  at  par,  $100  a  share,  at  the  rate  of  one  ne\v  share 
for  each  five  shares  of  old  stock  held.  Subscriptions  will  be 
accepted  only  for  one  or  more  full  shares.  Subscriptions 
under  holding  that  arc  not  multiples  of  five  can  be  adjusted 
by  the  purchase  on  sale  of  rights  which  will  be  handled  by  local 
investment  brokers.  It  was  expected  that  the  directors  of  the 
companv  would  issue  at  one  time  the  total  of  $500,000  stock 
authorized,  but  as  action  in  this  regard  is  left  to  their  discre- 
tion, it  is  now  said  issues  will  be  made  from  time  to  time  when 
the    company    is    in    need    of    funds    for    its    new    work. 

LONGING  LONG  ACRE— It  would  seem  that  the  Long 
Acre  Electric  Light  &  Power  Company,  of  New  York,  is 
longing  and  aching  to  butt  into  the  gas  field  as  well  as  the 
electric.  It  is  understood  that  the  Long  Acre  Company  in 
tends  applying  to  the  Public  Service  Commission  for  the  First 
District  for  permission  to  begin  the  manufacture  and  distribu 
tion  of  gas.  Should  the  company  receive  the  consent  of  th< 
commission,  upon  making  application,  it  is  understood  tha- 
it  will  at  once  begin  the  manufacture  of  gas.  Gas  engineer- 
express  themselves  as  confident  that  the  Long  Acre  company 
if  it  enters  into  competition  with  the  Consolidated  Gas  Com 
pany,  will  sell  gas  at  a  lower  rate  than  that  charged  at  present 
When  the  fight  is  over  and  one  side  or  the  other  is  vanquished 
the  price  of  gas  will  again  soar.  Although  the  Long  .\cre 
Company  has  franchises  permitting  it  to  manufacture  and 
distribute  both  gas  and  electricity,  it  cannot  engage  in  the 
manufacture  and  distribution  of  gas  before  obtaining  the  con- 
sent of  the  Public  Service  Commission,  as  provided  in  Section 
68  of  the  Public  Utilities  Law. 

GENERAL  ELECTRIC  FINANCES.— The  first  instalment 
of  50  per  cent  on  the  $13,000,000  five  per  cent  convertible  10-year 
bond  issue  of  the  General  Electric  Company  was  payable  July  20 
at  the  offices  of  the  Farmers  Loan  &  Trust  Company.  According 
to  representatives  of  the  General  Electric  Company  the  issue 
is  a  complete  success.  The  second  payment  of  50  per  .-ent 
falls  due  on  Jan.  20,  1908.  Including  fully  paid  up  subscriptions, 
the  General  Electric  will  have  between  $7,000,000  and  $8,000,000 
additional  cash  available  for  extensions  and  other  purposes. 
In  spite  of  reports  of  a  slowing  up  in  business,  the  new  orders 
of  the  General  Electric  Company  continue  at  the  rate  of 
between  $70,000,000  and  $75,000,000  a  year.  The  businc-s  of 
the  company  for  some  time  past  has  been  averaging  the  same 
as  in  the  first  quarter  of  the  year.  There  have  been  no  de- 
velopments that  would  indicate  a  falling  off  in  the  business 
of  the  General  Electric  Company,  but  representatives  of  the 
corporation  would  not  be  surprised  to  witness  a  modermte 
slowing  up  before  the  close  of  the  year.  ■ 

WESTERN  ELECTRIC  EARNINGS— It  is  reported  from 
Chicago  that  the  Western  Electric  Company  has  paid  otf  thb 
year  $(1,000,000  of  the  floating  debt,  which  at  one  time  last  year 
amounted  to  $20,000,000.  and  it  is  prepared  to  make  a  furtlier 
reduction.  F.arnings  this  year  are  estimatetl  at  $5,000,000 
monthly,  on  the  average,  which  compares  with  similar  results 
a  year  ago,  though  the  average  for  last  year  was  $800,000  a 
month  more,  due  to  the  extraordinary  rush  the  last  half  of  igo6 
The  volume  of  new  business  suggests  contraction,  but  with 
the  economics  eflfected.  the  net  this  year  may  quite  possibly  be 
equal  to  that  of  1906. 

H.\V.\N.\  TROLLEYS— .\  cable  dispatch  from  London,  o(, 
July    11     say*:      "At    a    meeting    of    the    United    Railways   of 
Havana    here   to-day    the    shareholders    unanimously   approve 
the  scheme  for  the  increase  of  capital  necessary  to  acquire 
controlling  interest  in  the  Havana  Central  Railway  Company 
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ATHENS.  ALA. — The  City  Council  is  contemplating  installing- 'an- 
other dynamo  in  the  municipat  electric  lighting  plant,  and  is  now  re- 
ceiving bids. 

CALERA.  ALA. — Arrangements  are  being  made  for  the  construction 
of  an  electric  lighting  plant  in  this  place.  .\  site  has  been  purchased  on 
Front  Street  and  ^lontgomery  Avenue,  and  franchises  have  been  granted 
by  the  authorities.  The  company  contemplates  building  an  ice  plant  in 
connection  with  the  electric  plant.  P.  J.  Teminez  is  interested  in  the 
project. 

DECATUR.  .\LA.— The  Decatur  Light  &  Power  Company  is  considering 
the  question  of  making  improvements  and  extensions  to  its  plant. 

EXSLEV,  ALA. — The  City  Council  has  granted  a  franchise  to  T.  J. 
Walker,  H.  S.  Meade,  B.  R.  Pegram  and  associates  to  build  a  street  rail- 
way in  thi^  city. 

CHICO,  CAL.— The  Pacific  States  Telephone  Company  has  com- 
menced work  on  the  reconstruction  of  its  local  system,  which,  when  com- 
pleted, will  cost   about  $85,000. 


COTTONWOOD.     CAL.— Ja 
place,   have  filed    a   claii 


nd    Charles    Tozer,     of    this 
inches   of  water   of   Beegum 


Creek  and  are  planning  to  erect  a  dam   at  Beegum.  [ 

LOS  .\NGELES.  CAL.— Judge  Ellsworth  has  dissolved  the  restraining 
order  recently  issued  against  the  directors  of  the  Owens  River  Water  & 
Power  Company,  the  matter  having  been  settled  outside  of  court.  The 
city  of  Los  .Angeles  has  bonded  itself  for  the  sum  of  S23.000.000  to 
purchase  the  holdings  of  the  Owens  River  &  Water  Power  Company  and 
develop  a   water  supply. 

N.XPA.  CAL. — Application  has  been  made  to  the  City  Council  by  W.  J. 
Lindow  for  a  franchise  for  a  term  of  2$  years  to  erect  and  maintain  poles 
and  wires  for  the  transmission  of  electricity'  for  lighting  and  power  pur- 
poses on  the  public  streets  in  this  city.  Bids  for  the  above  franchise  will 
bi*  received  by  the  city  clerk  until  .\ug.  6. 

OROVILLE,  CAL. — The  Western  Power  Company,  which  is  erecting 
a  large  power  plant  at  Big  Bend,  is  building  an  electric  railway  to  assist 
in  the  work.  Electricity'  for  operating  the  road  will  he  furnished  by  the 
Bay  Counties  Power  Company. 

OROVILLE.  CAL.— It  is  stated  from  authentic  sources  that  the  Pa- 
cific Gas  &  Electric  Corporation  will  soon  resume  the  work  of  develop- 
ing the  French  Creek  power  plant.  Nearly  four  years  ago  the  company 
spent  a  large  amount  of  money  in  surveys,  roac*  building  and  in  pur- 
chasing water  rights,  machinery,  etc.,  with  the  o.  ject,  it  was  said,  of 
establishing  a  large  power  plant  on  French  Creek,  a  tributary  of  the 
North  Fork,  about  28  miles  from  Oroville.  The  j>!ant  as  originally 
proposed  was  to  have  a  capacity  of  from  16,000  to  :;o.ooo  horse-power, 
but  the  new  project  is  said  to  be  of  much  greater  magnitude. 

PASADENA.  CAL— C.  C.  Glass,  manager  of  the  municipal  electric 
light  plant,  has  submitted  a  report  to  Mayor  Earley  on  an  underground 
distributing  system,  in  which  he  estimates  the  cost  of  installing  conduits 
for  the  electric  righting  wires  in  the  fire  district,  which  comprises  the 
bu&incM  section   in  general,  at  $72,744. 

SAN  DIEGO,  CAL. — The  South  Coast  Land  Company  has  been  award- 
ed a  franchise  by  the  Board  of  County  Commissioners  to  erect  poles  and 
wire^  for  the  transmission  of  electricity  along  certain  streets  and  high- 
ways in  the  county. 

SAN  FRANCLSCO,  CAL.— The  board  of  directors  of  the  Pacific  Ga« 
it  Electric  Company  ha^  voted  to  levy  an  assessment  ot  $3,000,000.  or  $10 
a  share  on  the  •*tock  of  the  shareholders  for  rehabilitation  and  improve- 
ment purposes. 

SAN  I.nS  OBISPO.  CAL.— The  San  Luis  Obisim  Gas  &  Electric 
Company  is  contemplating  replacing  its  loo-kw.  single-phase  generator 
with  a  threephatc   machine.      B.    F.   Pearson   is  manager. 

PVEBLf),  COL. — At  a  meeting  of  the  directors  of  the  Canon  City. 
PueMo  &  I^  Junta  I^ailway  &  Power  Company  it  was  decided  to  com- 
mence at  once  the  work  of  building  and  equipping  an  electric  interurban 
railway  from  Canon  City  to  the  Kansas  State  line.  The  following  named 
officer*  were  elected:  Alfred  ¥,.  Bent,  of  Lamar,  president;  George  D. 
Kendall,  of  Pueblo,  secretary;  F.  E.  Tastorius,  of  Colorado  Springs,  trcas- 
orer;  Andrew  J.    Behymcr.  of   Elwood.  Ind..  general   manager. 

HARTFORD.  CONN— Th-  Maitford  Electric  Light  Company  i^  mak- 
ing arrangement*  to  build  a  large  addition  to  it*  boiler  plant  at  Dutch 
Point.  The  building  will  be  equipped  with  two  llornO.y  boiler^i  of  2500 
hofie-powcr  each,  which  will  increaw  the  capacity  .>f  (he  plant  nearly 
*o  per  cent. 


NEW  BRITAIN.  CONN.— Plans  are  being  made  by  the  Consolidated 
Railv.ay  to  place  new  equipment  in  the  old  steam  power  station  on  Chest- 
nut Street  in  this  city  so  as  to  make  the  local  plant  independent  of  the 
power  from  the  Bull's  Bridge  plant.  The  plant  will  be  equipped  with  a 
400-kw,  2300-volt.  6o-cycle.  three-phase  generator,  with  switchboard  and 
panel.  The  "new  machinery  will  be  used  for  lighting  and  power  purposes, 
and  the  electric  railway  system  will  continue  to  be  operated  from  the 
Buirs  Bridge  piant  at  New  Milford. 

WASHINGTON.  D.  C— Bids  will  be  received  until  July  30  by  the 
Bureau  of  Supplies  and  .\ccfunt<;.  Navy  Department.  Washington,  D.  C, 
for  furnishing  naval  supplies  at  the  various  navy  yards,  etc.,  as  follows: 
Portsmouth.  N.  H..  schedule  116 — electrical  wire,  etc.  New  York,  N.  Y., 
schedule  103 — electrical  conduit,  \v»re  and  supplies,  electric  lampposts,  etc. 
Washington,  D.  C.  schedule  99 — electrical  cable,  etc.  Charleston,  S.  C, 
schedule  104 — motor  drive  outfits.  Pensacola,  Fla.,  schedule  97 — electrical 
supplies,  vulcanized  rubber,  etc.  Mare  Island,  Cal.,  and  naval  training 
station.  San  Francisco,  Cal.,  schedule  89 — electrical  wire,  rubber  sockets, 
etc.  Puget  Sound.  Wasfi.,  schedule  88 — submarine  telegraph  cable. 
Schedule  87 — annunciators,  etc.     E.  B.  Rogers,  paymaster  general,  U.  S.  .\. 

JACKSONXTLLE,  FLA.— The  old  buoy  tender  steamer  Wistaria,  in 
the  port  of  Jacksonville,  will  soon  be  equipped  with  an  electric  plant, 
which  will  provide  independent  light  and  fan  service.  The  Hazlehurst 
Electric  Company,  of  Charleston,  has  been  awarded  the  contract  to  in- 
stall   the    plant. 

ALBANY.  GA. — A  new  water  wheel  has  been  received  by  the  Albany 
Power  &  Manufacturing  Company,  and  will  be  installed  in  its  plant  located 
on  Muckafoonee  Creek,  just  above  the  city.  A  new  generator  will  also 
be  installed,  which  will  double  the  capacity  of  the  present  plant. 

DOUGLAS.  GA. — Extensive  additions  and  "improvements  will  be  made 
in  the  municipal  electric  light  plant,  and  the  following  new  equipment 
installed:  One  200-kw.  2200-voIt.  two-phase  alternator;  one  250-hp  Cor- 
liss or  4-valve  engine;  one  loo-hp  Cole  boiler;  one  12^-kw.  125-volt, 
direct-current  generator ;  a  1 2-inch  artesian  well  and  an  IngersoU-Rand 
air  compressor.  Extensive  line  improvements  will  be  made,  and  a  day 
service  will   be  established  about  Sept.    1.      L.   M.    .Alford  is  manager. 

FITZGERALD.  G.\.— A  syndicate  of  local  and  foreign  capitalists  has 
made  application  to  the  City  Council  for  a  franchise  to  operate  a  street 
railway  in  Fitzgerald  and  to  nearby  towns.  The  proposed  line  will  l)e 
extended  to  Ocilla. 

TICTON,  GA. — A  franchise  has  been  granted  by  the  City  Council  to 
L.  P.  Thurroan,  I.  W.  Myers,  W.  \V.  Banks,  O.  Daniel,  J.  E.  Cochran 
and  others  to  construct  and  operate  .m  electric  railway  through  the  prin- 
cipal  streets  of  the  city. 

BLOOMINGTOK.  ILL.— Harry  E.  Rhoades.  city  clerk,  writes  thai 
contracts  for  constructing  an  electric  light  plant  have  been  awarded  as 
follows:  Engines  to  the  Buckeye  Engine  Company,  Salem.  Ohio;  gen- 
erators to  the  Western  Electric  Company,  Chicago.  111.,  and  lamps  to 
the  Fort  Wayne  Electric  Company,  of  Fort  Wayne.   Ind. 

CHICAGO,  ILL.— The  Northwestern  Elevated  Railroad  and  the  Chi- 
cago. Milwaukee  &  St.  Paul  Railroad  companies  arc  reported  to  be  pre- 
paring to  accept  the  ordinances  of  the  city  of  Chicago  and  the  city  of 
Evanston.  authorizing  the  companies  to  join  their  roads  at  the  terminal 
of  the  Northwestern  elevated  by  a  gradual  incline,  and  to  electrify  the 
road  between  Chicago  and  Evanston.  It  is  planned  to  substitute  at  an 
early  date  for  the  St.  Paul  suburban  steam  railroad  an  improved  service 
on  the  Evanston  division  of  the  electrified  road,  to  be  operated  jointly 
by    both    companies. 

ELGIN,  ILL. — The  trustees  of  the  Illinois  Hospital  are  considering 
improvements  to  the  hospital,  which  include  the  enlargement  and  im- 
provement of  the  present  power  plant,  a  more  adequate  water  system,  etc. 

EVANSTON.  ILL. — The  Evanston  Council  has  granted  the  Chicago 
Consolidated  Traction  Company  a  franchise  to  extend  its  line  in  North 
Evanston. 

FLOR.-\.  ILL. — The  managers  of  the  municipal  electric  lighting  plant 
arc  contemplating  installing  a  3.s-hp  producer  gas  plant  next  year  to 
furnish  a  day   service   for  fans,   etc.     William  Parton  is  manager. 

HEYWORTH.  ILL.— Charles  J.  Crump  has  secured  a  franchise  for  an 
electric  lighting,   heating  and   power  plant. 

JOLIET,  ILL.^Thc  contract  for  the  construction  of  the  hydraulic  de- 
velopment of  the  Economy  Light  &  Power  Company,  of  Joliet,  on  the 
Dcs  Plaines  River,  nine  miles  from  Morris,  III.,  has  been  awarded  to  James 
f'.   Hcyworth.  Chicago,  III. 

K.\NK.\KEE,  ILL. — The  Kankakee  Electric  Light  Company  is  con- 
templating changing  its  present  arc  lighting  system  to  alternating-cur- 
rent  scries  arcs.      A.   S.   Mailman  is  manager. 

.MT.  CARROLL.  ILL— The  Mt.  Carroll  Electric  Light  Company  Is 
cnntemplating  the  erection  of  new  poly  lines  and  may  possibly  erect  a 
small    water   power   plant.      J.    W.    Wrlib   is   manager. 
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PANA,  ILL. — The  Pana  Gas  &  Electric  Company  is  planning  to  in- 
crease the  capacity  of  its  plant  and  will  install  a  new  generator  and  re- 
place  an  engine  and  generator  with  a  direct  connected  set.  H.  D.  Lar- 
abee  is  manager. 

\'ANOALIA,  ILL.' — Plans  are  being  considered  for  increasing  the  ca- 
pacity of  tile  municipal  electric  lighting  plant.  A  new  dynamo,  exciter 
and  engine  will  be  installed.     R.  M.  Clark  is  manager. 

WESTERN  SPRINGS,  ILL.— The  citizens  are  contemplating  installing 
two  new  boilers  in  the  municipal  electric  lighting  plant.  Albert  Erickson 
is  manager. 

DECKER,  IND. — Eugene  Rush,  president  of  the  Hydro-Electric  Com- 
pany, .which  proposes  to  erect  a  dam  on  White  River  at  this  place  and 
establish  a  hydraulic  plant  for  the  manufacture  of  electricity  for  light, 
heat  and  power,  announces  that  the  project  has  been  financed  by  the 
Metropolitan  Trust  &  Savings  Bank,  of  Chicago,  111.,  which  will  act  as 
trustee,  and  that  actual  work  of  constructing  a  plant  .will  begin  soon. 
The  company  will  furnish  electricity  to  towns  and  cities  within  a  radius 
of    25    miles. 

FORT  WAYNE,  IND.— We  arc  informed  that  the  City  Council  on 
July  16  duly  ratified  the  contracts  for  the  municipal  electric  light  plant, 
bids  for  which  were  opened  on  June  24,  and  awarded  on  June  26,  and 
executed  by  the  Board  of  Works  on  June  28.  The  contracts  as  awarded 
and  ratified  and  which  were  published  in  the  issue  of  the  Electrical 
World  of  July  13  are  as  follows:  To  Fort  Wayne  Electric  Works. 
Fort  Wayne,  for  section  3,  steam  turbine  generators  and  exciters;  sec- 
tion 4,  condenser  equipment;  section  7,  arc-lamp  transformers,  switch- 
board, appliances  and  station  electiic  works;  section  8,  arc  lamps,  and 
section  10,  transformers  and  connecting  public  buildings,  for  a  total 
of  $73,899.  To  McBridc  Electric  Company,  of  St.  Paul,  Minn.,  for 
section  9,  pole  line  and  wiring  system  and  underground  (distributing 
system),  and  section  11,  power  plant  and  coal  storage,  for  a  total  of 
$56,002.  To  the  O.  K.  Engineering  Company,  of  St.  Louis,  Mo.,  section 
I,  boilers  and  equipments  and  stack  connections,  and  section  5.  feed- 
water  heater,  boiler,  feed  pumps,  separators,  pipe  work  and  connections, 
for  a  total  of  $19,220.  To  Alphpns  Custodis  Chimney  Construction  Com- 
pany, of  Chicago,  III.,  for  section  2,  stack,  for  $4,400.  and  to  the 
Mocllering  Construction  Company,  of  Fort  Wayne,  section  12,  dam  in 
Spy  Run,  for  $1,238.  Total  contract  price,  $154,759.  Owen  Ford,  of 
St.    Louis,    Mo.,   is  the  consulting  and  supervising  engineer. 

INDIANAPOLIS,  IND.— Frank  M.  Fauvre.  capitalist  and  promoter 
of  this  city,  announces  that  he  is  organizing  a  million-dollar  company, 
to  construct,  equip  and  operate  a  large  power  plant  near  Seeleyville, 
east  of  Terre  Haute,  to  manufacture  electricity  for  transmission  to  In- 
dianapolis and  other  cities.  Distribution  of  the  electricity  in  Indian- 
apolis and  other  cities  will  be  effected  through  the  company's  plants  al- 
rc:tdy  in  operation,  but  its  scope  will  be  greatly  enlarged  when  the  new 
plant  is  put  in   operation. 

SOUTH  BEND,  IND.— Articles  of  incorporation  and  agreement  have 
been  filed  for  the  merging  of  the  St.  Joseph  &  Elkhart  Power  Company, 
the  Elkhart  Electric  Company  and  the  South  Bend  Electric  Company. 
The  new  company  will  be  known  as  the  Indiana  &  Michigan  Electric 
Company.  The  capital  stock  is  $1,915,500.  The  corporation  has  two 
dams  in  the  St.  Joseph  River  and  will  builc^  another  at  Bristol.  Ind. 
Electricity  will  be  furnished  in  South  Bend,  Mishawaka,  Elkhart,  Goshen, 
Laporte,  Nilcs,  Buchanan,  Bristol  and  other  towns.  H.  K.  and  H.  C. 
Chapin,  C.   B.  Calvert,  M.  L.   Newell  and  R.  Talbot  are  the  directors. 

CARROLL,  JA. — Judge  McPherson's  decision  in  the  controversy  over 
the  Carroll  Light,  Heat  &  Power  Company  was  made  public  July  14.  The 
court  orders  the  debts  of  the  company,  including  the  expenses  of  the  re- 
ceivership, to  be  paid  within  ten  days,  and  orders  that  in  default  of  this 
being  done  the  plant  shall  be  sold  at  auction.  A  condition  of  the  sale 
is  that  no  bid  of  less  than  $50,000  shall  be  con,sidered,  each  bidder  being 
requested  to  deposit  $25,000  in  cash.  No  appraisement  or  valuation  is  to 
be  made  prior  to  the  sale,  the  court  reciting  that  the  plant  must  be  sold 
a-i  a  whole  and  not  dismembered. 

FORT  DODGE,  lA.— The  City  Council  has  instructed  the  city  at 
torney  to  begin  ouster  iirocccdings  against  the  Fort  Dodge  Light  5: 
Power  Company  for  alleged  violation  of  its  franchise.  The  Council  a 
short  time  ago  notified  the  company  that  its  charges  were  illegal,  but 
the  company  paid  no  attention  10  the  notice.  The  case  will  be  tried  in 
the  January   term   of  court. 

MT.  AYR,  lA. — A.  Bartenlangcr.  of  Omaha,  Neb.,  has  secured  the 
contract  for  constructing  an  electric  light  plant  in  this  place  for  $17,626. 

COVINGTON,  KY.— The  Cit>-  Council  has  passed  a  resolution  author- 
izing the  committee  on  light  to  have  50  arc  lamps  placed  in  Central  Cov- 
ington. 

LOUISVILLE,  KY. — A  meeting  of  the  board  of  directors  of  the 
Cunil-iiand  Telephone  &  TclcRraph  Company  has  been  called  for  Aug. 
6,  at  which  time  the  question  of  incrc-ising  the  ctpital  stock  of  the 
company  from  $20,000,000  10  $20,200,000  will  be  voted  on.  The  com- 
pany is  also  contemplating  changing  its  headquarters  from  Hopkinsville 
to    Louisville. 

MAYFIELD,  KY.— J.  W.  Williams,  representing  J.  W.  Williams  & 
Company,  has  purchased  the  street  railway  franchise  which  w^s  sold  hy 
the  Mayor,  July  12,  for  $200. 

tlANl-.OR,       ME.— The       water       power       developmi 
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County,  known  as  the  Brunswick  Electric  Power  Company,  projected  and 
financed  by  Arthur  Gould,  of  Presque  Isle,  is  practically  finished.  Con- 
tracts for  power  have  been  let  amounting  to  $36,000  a  year,  which  absorb 
only  about  one-quarter  of  the  power  generated.  The  new  company  will 
supply  a  large  territory  with  electricity,  besides  furnishing  water  to  several 
towns. 

\VATER\  ILLE,  ME. — The  Eaton  and  Wyman  water  power  privilege 
on  the  Sebasticook  River,  near  Fort  HiH  Cemetery  in  Winslow,  b»6 
been  purchased  by  the  management  of  the  Augusta  8c  W'atervillc  Electric 
Railway  Company,  and  the  contract  for  the  erection  of  a  large  plant  will 
soon  be  awarded.  The  cost  of  the  dam  and  power  house  i?  estimated  at 
$130,000  and  is  to  be  completed  before  Nov.   1. 

WATERVILLE,  ME.— The  Lewiston.  AugusU  &  Waterville  Street 
Railway  has  recently  completed  an  arrangement  with  the  Fort  Halifax 
Power  Company  for  a  supply  of  electricity  for  a  term  of  30  years.  The 
power  company  will  furnish  electrical  power  for  all  the  lines  and  ex- 
tensions between  Waterville  and  Sabattus.  The  Fort  Halifax  Power 
Company  has  acquired  land  and  water  rights  along  the  Sebasticook  in 
Winslow,  and  a  dam  and  power  station  will  be  constructed  a  short  dis- 
tance above  the  highway  bridge  in  that  village. 

BALTIMORE,  MD.— \ictor  G.  Blocde.  president  of  the  PaUpsco  Elec- 
tric &  Manufacturing  Company,  has  announced  that  he  is  ready  to  submit 
satisfactory  evidence  of  the  abilit>'  of  his  company  to  supply  the  city  with 
electricity  to  light  the  courthouse  and  city  hall  at  a  figure  much  lower 
than  that  quoted  by  any  concern  now  doing  business  in  the  city.  The 
company  is  now  operating  in  the  city  on  a  private  right  of  way  on  Fred- 
erick Avenue  as  far  as  Bcntalou  Street  and  desires  to  secure  a  franchise 
to  use  the  city's  conduits  for  its  wires  in  the  cit>*.  The  Patapsco  Electric 
&  Manufacturing  Company  has  recently  completed  a  large  plant  at  Ilchc*- 
ter,  which,  with  its  large  plant  at  Gray's  Mills,  gives  the  company  a 
capacity  of  25,000  horse-power.  The  company  now  furnishes  electricity 
for  lighting  in  Catonsville  and  Ellicott  City,  and  a  large  part  of  both 
Baltimore  and  Howard  counties.  The  Gray's  Mills  plant  has  been  in 
operation    about   seven   years. 

CHARLTON  CITY,  MASS.— Three  new  transformers  are  being  placed 
in  the  Charlton  City  power  station  to  replace  the  ones  now  in  use. 

GREENFIELD.  MASS.— The  Greenfield  Electric  Light  &  Power  Com- 
pany is  planning  to  erect  its  pole  line  to  Turners  Falls,  to  take  addi- 
tional power  from  the  plant  of  the  Turners  Falls  Company  before  cold 
weather,  in  case  the  supply  from  Gardiner  Falls  should  fail. 

GROVELAND,  MASS. — The  electric  light  commission  has  secured 
plans  and  specifications  for  the  proposed  power  house  and  will  soon  be 
ready  to  proceed  with  the  erection  of  the  plant.  The  plant  will  be 
elected  on   land  owned  by  the  town. 

LYNN,  MASS. — Work  has  commenced  on  the  construction  of  the 
addition  to  the  power  house  of  the  Lynn  Gas  &  Electric  Company.  The 
cost  of  the  building  is   estimated  at  Sso,ooo. 

NORTHAMPTON,  MASS.— The  Northampton  Electric  Lighting 
Company   is    installing   4500    new    lamps   in    Florence. 

PETERSHAM,  MASS.— John  A.  Carter.  C.  H.  Eddy  and  E.  C  Dex- 
ter, of  Peters-ham,  arc  interested  in  a  project  to  furnish  electricity  for 
lighting  the  towns  of  Petersham.  Barrc  and  Dana.  Power  will  be  fur- 
nished from  the  Swift  River,  and  surveys  above  the  proposed  location 
in  Webb  village  are  being  made,  and  all  options  on  the  property*  along 
the  river  have  been  secured. 

WEST  SPRINGFIELD,  MASS.— Owing  to  not  being  able  to  secure 
sufficient  power  from  the  United  Electric  Company,  the  United  Drop  Forge 
Company  has  decided  to  install  a  power  plant  of  its  own.  A  new  power 
house  has  been  erected  in  which  will  be  placed  Doilers  and  two  engines 
having  a   capacit>'   of    300    horse-power. 

DETROIT,  MICH— Mayor  Thompson  has  decided  to  request  H.  H. 
Crowell,  electrical  expert,  of  Syracuse.  N.  V..  to  examine  into  condi- 
tions in  connection  with  the  public  lighting  commission,  mainly  to  see 
what  new  machinery  it  is  advisable  to  obtain  to  enable  the  commiwion 
to  produce  clectricit>'   at  a  more  economical  figure,  if  possible. 

MANISTEE.  MICH.— The  Manistee  Traction  Company  and  the  North- 
western Michigan  Light  &  Power  Company  have  been  consolidated  under 
the  name  of  the   Manistee   Light   &  Traction  Company. 

ST.  JOSEPH,  MICH.— Representatives  of  Charles  A.  Chapin.  of  Chi 
cago,  III.,  have  announced  plans  for  the  construction  of  three  additional 
power  dams  on  the  St.  Joseph  River,  to  cost  $5,000,000.  The  company 
now  has  in  operation  or  in  course  of  construction  on  the  river  five  power 
plants.  The  new  properties  will  give  them  eight  stations,  with  an  aggre- 
gate investment  of  $10,000,000. 

WY.\NDOTTE.  MICH— A  speci.il  election  wiU  be  held  July  39  lo 
vote  on  the  proposition  of  issuing  $jo,ooo  in  bonds  for  extensions  an>l 
improvements   to   the  electric   light    pl.int. 

DAWSON.    MINN. — Plans   are   being  prepared  hy   Oscar  Qaussen.  of  . 
St.  Paul,  for  an  electric  light  plant  and  water  works  svstem.  to  cost  about 
$.t8,ooo. 

MINNEAPOLIS.  MINN —The  Minneapolis  Heating  «  Transmission 
Company  has  ]>etitioned  the  City  Council  for  a  ay-year  franchise  to  tunnel 
the  streets  of  the  city  for  conduits  in  which  10  transmit  electricit>'  for  light 
and  heat. 

MINNE.VPOLIS.    MINN— Plans    are  being    made    hy   the    Minneapolis. 
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Kansas  City  &  Gulf  Railway  Company  to  build  a  double  track  railway,  to 
hf  operated  by  electricity,  from  Minneapolis  to  the  Gulf.  C.  D.  Holmes, 
G.  A.  Bamett  and  others  are  interested  in  the  project- 

ROCHESTER,  MINN.— Engineer  Charles  L.  Pillsbur>'.  of  St.  Paul,  has 
ccmpleted  his  report  on  the  requirements  of  the  municipal  electric  light 
plant   and  recommends  rebuilding  the   entire   plant. 

HATTIESBURG,  MISS.— The  Hattiesburg  Light  &  Power  Company, 
the  Hattiesburg  Traction  Company  and  the  Hattiesburg  Gas  Company  have 
been  merged  into  one  company,  and  the  corporation  will  retain  the  name 
of  the  Hattiesburg  Traction  Company.  The  combined  capital  is  $300,000 
and  will  be  increased  at  once  to  $500,000.  Extensive  improvements  will  be 
made  to  the  electric  and  gas  plants,  and  it  is  expected  to  have-  five  miles 
of  the  street   railway  in   operation  within  sixty  days. 

WATER  VALLEY.  MISS.— The  purchase  of  a  300-hp  water-tube 
boiler  for  the  municipal  electric  light  and  water  plant  is  now  vmder  con- 
sideration.    T.    M.    Early  is  manager. 

CARTHAGE,  MO.— The  Carthage  Electric  Light  &  Power  Company 
i-^  making  extensive  improvements  and  extensions  to  its  plant.  A  new 
water  wheel  has  been  installed  at  the  Belfort  power  house,  and  a  gen- 
erator and  three  transformers  are  being  placed  in  position.  Prepara- 
tions are  being  made  for  the  installation  of  two  new  transformers  at  the 
sub-station  on  Belfort  Street,  which  may  necessitate  an  addition  to  the 
building.  A  new  switchboard  will  also  be  installed,  ^^'hen  the  work  is 
completed  the  capacity  of  the  plant  will  be  nearly  doubled,  but  for  the 
piesent  will  be  used  mostly  as  an  auxiliary*  to  the  present  system.  At 
the  annual  meeting  held  recently  the  following  named  officers  were 
elected:  John  E.  Strickland,  president  and  manager;  C.  M.  Rohr.  vice- 
president:  S.  M.  Strickland,  secretary  and  treasurer,  and  Frank  M. 
Galloway,   general   superintendent. 

HOLDEN,  MO.— Bids  will  be  received  until  July  31  by  O.  G.  Boissea 
Mayor,  for  S6,ooo  in  bonds,  the  proceeds  to  be  used  to  enlarge  and  extend 
the  electric  light  plant. 

FREMONT.  NEB— J.  \V.  Andrews,  city  engineer,  writes  that  plans 
have  not  yet  been  completed  for  the  proposed  municipal  water  and  light 
station,  which  will  cost  about  $60,000.  Contracts  for  engines  and  dyna- 
mos have  been  let.  Charles  A.  Chapman,  204  Dearborn  Street,  Chicago. 
111.,    is   consulting   engineer. 

TECUMSEH.  NEB.— The  citizens  voted  to  issue  $16,000  in  bonds  for 
an   electric  light   plant. 

TECUMSEH,  NEB.— Frank  L.  Dinsraore  writes  that  John  MarU,  of 
Seward,  is  preparing  plans  for  the  proposed  electric  light  plant,  to  cost 
about  $20,000. 

RENO,  NEV.— Major  J.  A.  Driffil,  of  Oakland,  president  of  the  Ely 
Electric  Company,  and  Carl  Lenrthart.  of  Los  Ai.geles,  state  that  the 
company  will  begin  immediately  the  construction  of  a  looo-hp  electric 
plant  and  a  large  reservoir  in  this  city.  Cave  Creek  will  supply  the  water 
for  the  reservoir. 

MANCHESTER.  N.  H.— The  Amoskeag  Manufacturing  Company  is 
Ciintemplating  a  number  of  improvements  to  its  plant,  and  may  install 
a  central   electric  lighting  plant. 

MADISON,  N.  J  — S.  G.  Willets.  borough  clerk,  writes  that  the  light 
committee  has  under  consideration  the  question  of  doubling  the  capacity 
wf  the  municipal  electric  light  plant,  and  may  recommend  the  matter  to 
the  Borough  Council  at  the  August  meeting.  Nothing  k-^finite  has  yet 
been   done.  \ 

MORRISTOWN,  N.  J.— The  Morris  &  Somerset  Electric  Company, 
which  has  recently  secured  the  contract  for  street  lighting,  is  making 
preparations  to  commence  work  on  the  construction  of  its  plant.  The 
company  also  has  an  ordinance  before  the  Aldermen  granting  it  a  fran- 
chise to   furnish   electricity   to  private  consumers. 

NEWARK.  N.  J. — The  Common  Council  on  July  12  appropriated  $30,- 
000  for  the  installation  of  an  electric  light  plant  in  the  Cit>'  Ilall,  and 
also  decided  to  have  the  jicople  vote  next  November  on  the  proposition  of 
building  a  municipal  electric  plant  for  lighting  the  streets  at  a  cost  of 
SitOoo.ooo.  Both  resolutions  have  been  signed  by  the  Mayor.  The  new 
contract    with    the   Public    Service   Corporation    will    run    until    September. 

ROSWELL.  N.  M.— The  Koswctl  Electric  Light  Company  will  soon 
make  extensive  additions  *nd  improvements  to  its  plant.  Preparations 
arc  being  made  to  install  the  new  equipment,  v/hich  consists  of  a  25ohp 
engine,  and  a  300-kw,  3-phasc,  General  Electric  generator.  Luther 
Stover    is    manager. 

BATH,  N.  v.— The  Board  of  XiUage  Trustees  has  abandoned  the  idea 
of  municipal  ownership  of  the  Mreet  lighting  plant,  and  has  completed  a 
contract  to  be  entered  into  by  ihc  Bath  Electric  Light  Company  with  the 
^)llaKe.  upon  the  expiration  of  the  present  lighting  contract  in  September. 
The  contract  calls  for  75  arc  lamps  and  for  10  incandescent  lamps  of  2$ 
(p  together  wi:h  two  lamps  at  the  fire  companies'  building,  at  a  cost 
(•f  $^,000  jKrr  year.  Under  the  old  contract  the  maximum  j»ricc  for  elec- 
tricity for  commercial  lighting  was  iS  cents  per  kwhour,  whereas  under 
tlic  new  contract  it  is  reduced  to  15  cents.  In  accepting  the  new  con- 
ttnct  the  company  agrees  to  install  a  duplicate  set  of  machinery  in  thr- 
|K*wcr  plant,  and  to  replace  the  old  arc  lamps  now  in  use  with  new  and 
iiiiproved  lampv  A  bond  of  $3,000  will  be  given  for  fulfillment  of  the 
contiact. 

BUFFALO.  N.  V.— The  Buffalo  &  Lake  Erie  KaiUay  Cuiiipany  ha^ 
made   a   contract    with   the   Orttario  Power  Company    for    noo   horse-power. 


Rapid  progress  is  being  made  on  the  line  from  Erie  to  Buffalo,  and  the 
company  hopes  to  have  the  road  in  operation  before  the  end  of  the  year. 

CANAJOHARIE.  N.  Y.— The  Montgomery  Electric  Light  &  Power 
Company  and  the  East  Creek  Electric  Light  &  Power  Company  are 
making  arrangements  to  build  a  new  sub-station  on  West  Main  Street. 
As  soon  as  the  building  is  completed  the  old  sub-station  will  be  aban- 
doned.    A.  B.  Cairns  is  superintendent. 

DUNKIRK,  N.  Y. — The  Water  Commissioners  have  awarded  the  con- 
tiact  for  a  5oo-k\v  turbo- generator  set  for  the  electric  light  plant  and 
the  water  works  system  to  the  All  is- Chalmers  Company,  of  Milwaukee, 
Wis.,  for  $19,500. 

GOUVERNEUR.  N.  Y.— The  Hannawa  Falls  Electric  Power  Company 
has  its  transmission  line  completed  to  this  village,  and  will  soon  com- 
r;ence  work  within  the  corporation  limits.  The  distributing  station  will 
probably  be  built  on  the  Porter  road  near  the  village.  The  company 
was  granted  a  franchise  last  fall.  It  is  understood  that  the  company 
has  placed  contracts  for  furnishing  electricity  with  several  manufacturing 
companies    in    this    village. 

NEW  YORK,  N.  Y.— Bids  will  be  received  until  Aug.  5  (readver- 
tisement)  by  Robert  W.  Hebberd.  Commissioner  Public  Charities,  New 
York  City,  for  all  materials  and  labor  required  for  the  complete  con- 
duiting,  electric  wiring  and  all  other  work  in  connection  with  the  in- 
stallation of  a  complete  electric  lighting  and  power  system  for  all  the 
buildings  and  grounds  under  the  jurisdiction  of  the  Department  of  Pub- 
lic Charities,  and  comprising  the  Metropolitan  Hospital  District,  Black- 
well's  Island,    Borough  of   Manhattan. 

R-\NDLEMAN.  N.  C. — The  Randleman  Electric  Railway  Company  has 
been  granted  a  franchise  to  erect  an  electric  power  plant  to  furnish  elec- 
tricity for  lighting  and  power  purposes  in  the  city.  Work  will  com- 
mence at  once  on  the  construction  of  the  plant. 

MIDDLETOWN,  OHIO.— The  Independent  Telephone  Company  has 
been  granted  a  franchise  for  a  term  of  25  years  to  construct  and  operate 
a  telephone  system  in  this  city.  The  company  will  place  its  wires  under- 
ground in  the  business  section  of  the  cit>'. 

TOLEDO.  OHIO.— At  the  request  of  Receivers  Willis  Baldwin,  of 
Monroe,  Mich.,  and  I.  H.  Bergoon.  of  Fremont,  Ohio,  the  court  has 
ordered  the  immediate  sale  of  the  Toledo,  .\nn  .Arbor  &  Detroit  Elec- 
tric Railway  property,  which  consists  of  a  right  of  way  from  the  Ohio 
State  line  to  Ann  Arbor,  a  distance  of  45  miles,  21  miles  of  track  laid 
and  a  power  house  at  Petersburg,  Mich.  The  property  is  valued  at 
about  $250,000  and   will  be  sold  on  a  cash  basis. 

COQUILLE,  ORE.— The  Coquille  River  Electric  Company  will  soon 
install  3  J5okw,  3-phase.  23oo-volt  General  Electric  alternator  in  its 
plant.     Frank  Morse  is  owner  and  manager. 

LEBANON.  PA.— Bids  will  be  received  until  Aug.  3^  by  the  Police 
Committee  (George  D.  Krause,  chairman")  for  street  lighting.  Bids  are 
to  be  submitted  on  two  propositions  and  are  to  be  for  lighting  everj*  night 
and  all  night  for  a  term  of  one  and  five  years  as  follows:  For  150  or 
more  enclosed  arc  lamps  of  2000  cp  each;  150  or  more  series  incandescent 
lamps  of  24  cp  each. 

READING,  PA. — The  Ridgway  Dynamo  &  Engine  Company,  of  Ridg- 
way.  Pa.,  has  secured  the  contract  for  engines  for  the  municipal  electric 
lighting  plant  and  the  Western  Electric  Company,  of  New  York,  N.  Y.,  for 
the  generators.  The  work  is  in  charge  of  R.  D.  Kimball,  of  Boston,  en- 
gineer. 

SCRANTON,  PA.— The  plant  of  the  Economy  Light,  Heat  &  Power 
Company  has  been  sold  to  the  American  Gas  &  Electric  Company.  The 
new  company  will  take  control  in  September. 

WAYNESBURG.  P.\. — The  Waynesburg  &  Monongahela  Street  Rail- 
way Company  has  made  application  to  the  Borough  Council  for  a  fran- 
chise to  operate  its  line  in  this  borough.  The  company  proposes  to  reach 
the  river  by  the  way  of  Jefferson,  Qarksvillc  and  Millsboro. 

WAYNESBURG,  P.\.— W.  J.  Sheldon,  of  McKeesport.  president  of 
the  McKeesport.  Carmichaels  &  Brownsville  Street  Railway  Company, 
has  applied  to  the  Borough  Council  for  two  franchises,  one  for  operating 
an  electric  railway  on  different  streets  of  the  borough,  and  the  other 
for  the  establishment  of  an   electric  light   and  power  plant. 

WILKES-BARRE.  PA.— The  WilkesBarrc  Heat,  Light  &  Motor  Com- 
pany has  decided  to  erect  a  sub-station  on  South  Main  Street,  near  Sul- 
livan Strpet.  It  is  the  intention  of  the  company  to  supply  the  residents 
of  the   lower  section   of  the  city   with   steam    heat. 

PROVIDENCE,  R.  I.— The  installation  of  a  new  electric  lighting  and 
heating  plant  at  the  Rhode  Island  College  is  under  consideration,  and  a 
committee  consisting  of  C.  D.  Kimball  and  Robert  S.  Burlingame  has 
been  appointed  to  investigate  the  matter.  The  power  station,  if  required, 
will  be  creeled  in  the  rear  of  Lippttt  Hall.  The  cost  is  estimate<l  at 
$7,000. 
'  ABERDEEN,  S.  D. — The  City  Council  has  adopted  a  rcixirt  which 
recommends  the  passing  of  an  ordinance  which  will  permit  the  granting 
of  a  franchise  for  an  electric  lighting  and  power  plant.  The  city  has 
already  voted  $35,000  in  bonds  for  an  electric  light  plant,  but  as  this 
amount  is  insufficient  and  there  is  no  legal  way  to  raise  more  money,  it  is 
thought  advisable  to  grant  a  franchise  for  a  private  plant. 

MITCHELL,  S.  I).— John  Absher.  of  Wagner,  president  of  the  Wag- 
ner, Lake  Shore  &  Armour  Traction  Company,  writes  that  the  company 
i%  now  constructing  light  and  power  plants  at  Armour  and  Platte.  .S.  D.. 
and  <xi»ect«.  to  lommcncc   work  at   Mitchell   ahnnl   .Sept.    1.     The  company 


I  go 


E  L  }-:  C  T  R  [  C  A  L       W  ()  R  L  D 


Vol.   L,  So.  4 


ii  now  operating  a  plant  in  WaKncr.  and  will  soon  commence  the  con- 
struction of  a  suburban  line  from  Waffncr  to  Mitchell.  The  power 
plants  now  under  construction  will  supply  electricity  for  operating  the 
electric  railway  as  well  as  to  light  the  diflterent  municipalities.  The 
company   will  soon  be  in   the  market   for  machinery,   rails  and  ties. 

BIG  SPRING.  TEX.— The  local  electric  lighting  plant  owned  by  L.  L. 
Stephenson  was  recently  destroyed  by  fire,  causing  a  loss  of  $10,000. 

IIONHAM,  TEX. — The  Tcxa«;  Telephone  Company  has  sold  its  entire 
plant  and  system  to  R.  R.  Durrett  and  others,  of  Hopkinsville,  Ky.,  for 
$27,800. 

FLORENCE,  TEX. — The  construction  of  an  electric  lighting  plant  in 
this  place  is  now  under  consideration.  A.  W.  Strange  is  interested  in  the 
project. 

G.ALVESTON,  TEX. — Amendments  have  been  filed  to  the  charter  of 
(Ik  Martin  Telephone  Company,  of  Llano  County,  increasing  the  capital 
stock  from  $20,000  to  $40,000. 

HUBIIARO  CITY.  TEX.— The  Union  Central  Light  &  Ice  Company 
is  planninK  to  increase  the  capacity  of  its  plant  to  furnish  electricity  in 
the  neighboring  towns.  The  company  has  issued  $25,000  in  bonds,  and 
wishes  to  make  arrangements  with  a  construction  company  or  engineer  to 
build  the  addition  to  the  plant,  taking  the  bonds  at  85  per  cent  in  pay- 
ment for  the  work. 

TOYAH,  TEX.— The  Toyah  Electric  Light  Company,  recently  organ- 
ized, has  placed  contracts  for  the  construction  of  its  electric  light  plant. 

MONTPELIER.  \'T.— At  the  annual  meeting  of  the  Barre  &  Mont- 
pelier  Traction  &  Power  Company  held  recently  the  company  was  reor- 
ganized and  the  new  owners  placed  in  control.  The  company  is  planning 
extensive  developments,  and  F.  M.  Cory,  I.  M.  Frost  and  K.  H.  Deavitt 
have  acquired  water  rights  on  the  Winooski  River  for  the  purpose  of  in- 
stalling a  power  plant  to  furnish  electricity  for  operating  the  road.  About 
2000  horse-power  can  be  developed  on  the  property.  The  cost  of  the 
plant  is  estimated  at  $150,000.  The  directors  have  elected  the  following 
ofliccrs:  F.  M.  Cory,  president;  H.  K.  Bush,  vice-president;  E.  H.  Deavitt, 
clerk  and  treasurer;  I.  M.  Frost,  general  manager,  and  F.  H.  Andrus. 
superintendent. 

CHEWLAIT.  WASH.— Bids  will  be  received  until  Aug.  i  for  con- 
structing an  electric  light  plant  and  water  works  system.  F.  C.  Ranch  is 
town  clerk. 

KAIILOTUS,  WASH.— The  Kahlotus-Washtucna  Telephone  Company 
has  made  application  to  the  Town  Council  for  a  25-year  franchise  to 
construct  a  telephone  system   in   the  town. 

SUNNYSIDE.  WASH.— T.  A.  Noble,  of  North  Yakima,  has  made  appli- 
cation for  a  franchise  for  an  electric  light  plant  and  water  works  system 
ill  this  place. 

CHIPPEWA  FALLS.  WIS.— The  Chippewa  Valley  Telephone  Com- 
pany has  filed  amendments  to  its  charter,  increasing  its  capital  stock  from 
^10,000  to  $25,000. 

EAU  CLAIRE,  WIS.— We  are  informed  that  the  Chippewa  Valley 
Electric  Railroad  Company  is  planning  to  purchase  a  125  to  250-kw,  600- 
volt.  direct-current  generator  and  two  new  interurban  cars.  G.  B. 
Wheeler  is  general  manager. 

LADYSMTTH.  WIS, — H.  J.  C.  Young  has  secured  permission  to  con- 
struct   a    dam    on    Jump    River. 

LADYSMITH,  WIS.— The  John  Hcin  Company  is  reported  to  have 
decided  to  erect  a  power  plant  and  develop  12,000  horse-power  at  Big 
Falls.    10   miles   north   on    Flambeau   River. 

MARINETTE,  WIS. — Perley  Lowe,  of  Chicago,  111.,  is  contemplating 
the  development  of  Peshtigo  River  at  Places  Rapids,  and  transmitting 
power   to   Marinette. 

WAUSAU.  WIS.— At  the  annual  meeting  of  the  Wisconsin  Valley  Im- 
piovement  Association  held  recently  it  was  decided  to  purchase  under  its 
options  all  the  existing  reservoirs  along  the  Wisconsin  River,  and  to 
push  the  investigation  of  possible  reservoir  sites  for  the  purpose  of  enlarg- 
ing the  system;  also  to  engage  a  general  manager  and  to  open  a  cen- 
li^l  office  in  Wausau.  The  directors  elected  the  following  officers:  George 
A.  Whiting,  president;  Walter  Alexander,  vice-president;  G.  D.  Jones, 
secretary  and  treasurer. 

WINNIPEG,  MAN. — ^Thc  City  Council  has  granted  permission  to  the 
Winnipeg  Electric  Company  to  proceed  with  the  construction  of  ten 
additional  street  car  lines.  Address  Wilford  Phillips,  general  super- 
intendent. 

OTTAWA,  ONT. — The  Civic  Electric  Commission  has  ordered  a  750* 
hp  generator  to  be  installed  at  the  city  water  works  as  a  temporary 
source  of  supply  to  the  municipal  electric  plant.  Arrangements  have 
been  made  by  the  Hydro-Electric  Power  Commission  and  tlu*  Hull  & 
Ottawa  Power  Company,  whereby  the  company  is  to  furnish  electricity 
for  operating  the  municipal  electric  plant.  As  a  re.suli  of  the  conference 
the  power  company  m.ide  important  concessions  to  the  city,  and  it  is 
expected  these  will  be  accepted  by  the  City  Council. 

TORONTO,  ONT. — Work  has  commenced  in  connection  with  the  es- 
tablishment of  a  municipal  electric  light  plant  in  this  city.  Cecil  B. 
Smith,  of  D.'troit,  Mich.,  is  consulting  engineer. 

MOOSEJ.\W.  SASK. — A  i>ctition  is  being  circulated  .among  the  rate- 
payers in  favor  of  raising  $90,000  for  extensions  to  the  electric  lighting 
plant.   Address  J.   H.    Bunnell. 


/iUADALAJARA.  MEX.— .Manuel  CuesU  Gallardo,  of  this  cit>-,  is  or- 
g;:nizing  a  company  to  install  a  great  hydro- electric  plant  on  the  Santi- 
ago River.  Mr.  Gallardo  owns  the  water  and  power  rights  on  the  Santiago 
River  for  a  distance  of  23  miles,  and  also  owns  a  concession  granted 
to  him  by  the  Federal  Government  for  the  use  of  the  waters  of  Lake 
Chapaia  for  irrigation  pur(>ose^  and  for  reclaiming  land  around  the 
l^ke.  A  transmission  line  will  be  built  to  Lake  Chapaia  and  a  portion 
of  the  power  used  to  operate  the  large  irrigation  pumpt»  that  will  be 
installed  there.  Other  transmission  lines  will  \tc  built  to  Guadalajara 
and  nearby  towns  and   industrial    plants. 

MEXICO  CITY,  MEX— L.  O.  Harneckcr,  of  Mexico  City,  is  ar- 
ranging to  install  a  hydro-electric  plant  near  Union  de  Tula.  State  of 
Jalisco.     The  water  of  the  Ayutia  River  will  be  used. 

MEXICO  CITY.  MEX.— A  hydro-electric  plant  is  to  be  installed  on 
the  Rio  .\toyac,  in  the  State  of  Puebla,  by  Luis  Gomez  Daza.  of  Mex- 
ico City.  The  falls  in  that  river  between  the  bridge  of  Tzicallacoyan 
and  the  Hacienda  dc  Coattingo  will  be  utilized  to  afford  the  initial  power 
for   the   plant. 

QUERETANA,  MEX.— The  Compania  Hydro-Electrica  QucreUna.  of 
this  city,  has  entered  into  a  contract  with  the  Ajucbitlan  Mining  Com- 
pany to  furnish  it  with  electrical  power  to  operate  its  mines-.  The 
mining  company  is  installing  electric  motors  and  electrical  equipment  in 
the  mines.     The  transmission  line  to  the  mine  is  about  20  miles  long, 

SALTILLO,  MEX.— The  Fucrza  Electrica  Mexicana.  S.  A.,  of  Sal- 
tillo,  has  obtained  the  rights  to  a  concession  which  was  previously  granted 
by  the  Federal  Government  to  G.  A.  Lilliendahl.  of  that  place,  to  use 
the  waters  of  the  Pilon  River  for  power  purposes  and  to  install  a  hydro- 
electric plant.      It  is  stated  that   the  work  of  constructing  the   plant   will 


Company  Elections. 

TURNERS  FALLS.  MASS— .\t  the  annual  meeting  of  the  Franklin 
Electric  Light  Company,  held  July  16.  the  following  named  officers  were 
elected:  J.  F.  Barilett,  president;  E.  I.  Cassidy.  clerk,  and  W.  C.  D. 
Thomas,  treasurer.  The  company  is  now  at  work  upon  a  scale  of  prices 
for  electricity  for  lighting  purposes  and  is  in  hopes  to  have  the  same 
in  effect  by  the  first  of  September  or  October. 


J^ett?  Industrial  Companies. 

THE  ACROUA  Kl.Kt  lUK  r<)MI'AN'i  .1  \  :  ...  li,  •  .  has  been 
incorporated  to  establish  and  et)uip  a  plant  to  manufacture  electrical 
apparatus  and  supplies  of  all  kinds.  Charles  F.  Mayer.  H.  P.  Spaeth 
and  D.  J.   Hauss  are  the  directors. 

THE  LINOLITE  COMPANY  OF  AMERICA  ha.  been  crgam/cd  at 
Portland.  Maine,  for  the  purpose  of  manufacturing  an*)  dealing  in 
electric  lamps,  etc.  The  coaipanv  has  \  cajiital  stock  of  $300,003,  and 
the  officers  are:  William  Sturgis.  of  Scranton,  Pa.,  and  Ray  Phelps,  of 
New   York,  N.   Y.,  treasurer. 


Neti)  Incorporations. 

SAN  JOSE,  CAL. — Articles  of  incorporation  ha\'C  been  filed  for  the 
Donncis  Flat  Water  &  Power  Company.  The  company  ts  capitalized  at 
$1,000,000,  and  the  directors  are  William  Bogen  and  L.  £.  Hanchett.  of 
San  Jose;  F.  J.  Koster,  W.  K.  Metson  and  L.  W.  Smith,  of  San  Fran- 
cisco. The  company  has  been  formed  for  the  purpose  of  securing  and 
holding  water  rights,  and  the  construction  and  maintenance  of  electric 
railways  and  light  and  power  plants. 

.\TL.\XTA,  G.\,— The  Tenncs,scc  &  Georgia  Interurban  Railway  Com- 
pany has  been  granted  a  charter  by  the  Secretan.-  of  State  to  ,iuild  an 
electric  railway  from  Rossvillc  through  Cbickamauga  Park  to  Ringgold 
and  Catoosa  Springs,  a  distance  of  about  25  miles.  The  capital  stock  of 
the  company  is  $500,000  and  the  incorporators  are;  .Tames  C.  Bryan. 
James  f..  Jones,  W.  E.  Riggers,  J.  T.  Robinson,  J.  W.  Oark.  W.  E.  Mann 
and  M.  W.  Murphy.  Catoosa  I'onnly;  S.  W.  Divine.  Walker  County,  and 
W.   H.   Paine,  Jr.,  of  Chattanooga. 

GREENFIELD,  II.I..— The  Greenfield  Electric  Light  &  Power  Com- 
pany has  been  organized  with  a  capital  stock,  of  $;,.i;oo  by  J.  T.  Calla- 
way   and    others. 

IIIGHL,\ND,  ILL. — The  Madison  County  Interurt>«n  Belt  Railny 
Company  has  been  incorporated  with  a  nominal  stock  of  iit,.ooo.  The  in- 
corporators and  the  first  board  of  directors  are:  W.  P.  Wall,  John  Bard- 
illa,  John  Gehrig,  John  Wildi  and  J.  L.  Rhein. 

LINCOLN,  ILL. — ,\rticles  of  incorporation  have  been  filed  for  the 
Mt.  Pulaski  Independent  Telephone  Company,  with  a  capital  stock  of 
$8,500,  by  W.   E.   Birks,  J.   M.    Buckles.  George  T.    Lucas  and  others, 

G.\RV,  IND. — The  Gary  Street  &  Interurban  Railway  Company  haS 
tiled  .irticles  of  incorporation,  with  $400,000  capital  slock,  for  the  pur- 
pose of  building  and  operating  street  and  interurban  railroads  in  and 
connecting  Gary,  Tolleston,  Hammond,  East  Chicago  and  \Miiting. 
Frank   N.  Gavitt,  C.   B.   Manbeek  and  M.   N.  Casleman  are  the  directont. 

PORTL.VND,  ME.— The  Portland,  Gray  &  Lewiston  Railroad  Company 
has  been  incorporated  with  a  capital  stock  of  $150,000  to  construct  an 
electric  railway  through  the  towns  of  Falmoulh,  Gray  and  New  Glouccs- 
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ter,  and  thence  to  Auburn  and  Lewiston.  The  incorporators  are:  Ed- 
ward W.  Gross,  of  Auburn;  Charles  C.  Benson,  of  Lewiston;  Lewis  A. 
Goudy,  of  Portland;  John   D.    Clifford,  of  Lewiston.  and  others. 

BELGRADE,  MO. — ^The  Belgrade  Telephone  Company  has  been  incorpo- 
rated, with  a  capital  stock  of  $1,500,  by  J.  A.  Easton  and  others. 

BANTRY.  N.  D. — The  Bantry  Telephone  Company  has  been  incor- 
porated,  with  a  capital  stock  of  $10,000,  by  James  Mclntyre  and  others. 

FORBES,  N.  D. — The  Forbes  Rural  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $r  0.000  by  O.   K.   Schuls  and  others. 

GLEN'EL'RN".  N.  D. — The  Lone  Star  Rural  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  Si 0,000.  by  A.  Walton  and 
others. 

GRAND  HARBOR.  X.  D.— The  Grand  Harbor  Telephone  Company 
has  been  chartered,  with  a  capital  stock  of  $5,000,  by  Simon  Kingslie  and 
others. 

LISBON".  X.  D. — The  Farmers'  Southwestern  Telephone  Company  has 
been  chartered,  with  a  capital  stock  of  $10,000.  by  Erik  Sovdo  and  others. 

CLEVEL.AND.  OHIO.— The  Elyria  Southern  Railway  Company  has 
been  incorporated,  with  a  capital  stock  of  $1*00.000.  by  W.  J.  Elliott.  F. 
N.  Carpenter.  W.  E.  Moser,  J.  M.  Storr  and  F.  L.  Sargent.  The  com- 
pany proposes  to  build  an  electric  railway  between  Elvria  and  West 
Salem.    . 

QUAKER  CITY.  OHIO.— The  Farmers"  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $5,000,  by  W.   W.  James  and  others. 

UNION"  FURNACE,  OHIO.— The  New  Plymouth  Telephone  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $1,000  by  W.  P. 
Miller,  W.  A.  Horner,  C.  W.  McClain.  F.  M.  Ludlow  and  R.  B.  Long- 
streth. 

CESTOS,  OKLA.— The  Independent  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $25,000  by  H.  A.  Seaton,  J.  W.  Kerns 
and  F.  C.  Hoyt. 

ENID.  OKLA —The  Enid.  Waukomis  &  Oklahoma  City  Interurban  Rail- 
way Company  has  been  chartered  for  the  purpose  of  building  an  electric 
railway  100  miles  in  length.  R.  W.  Brittan,  of  Waukomis,  is  president 
of  the  company. 

EL  REXO.  OKLA.— The  Midland  Telephone  Company  has  been 
chartered   with   a   capital   stock   of  $2,500  by   Elmer   N.    King  and    others. 

GEARY,  OKL.A. — The  Maple  Telephone  Company  has  been  incorpo- 
rated, with  a  capital  stock  of  $600,  by  Byron  Baker,  A.  C.  Gilmore  and 
S.    S.    Schmoyer. 

KELL,  OKLA, — The  Kell  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $5,000  by  P.  S.  Seamans,  F,  J,  Hansen  and  J. 
Hansen. 

TRIBBV.  OKLA.— The  Tribby-Mardock  Farmers'  Union  Telephone 
Company  has  been  incorporated,  with  a  capital  stock  of  $5,000,  by  F. 
M.    White   and   others. 

FOREST  GROVE.  ORE.— The  Haines  Electric  Power  Company  is 
planning  to  develop  its  water  power  of  500  ft.  head,  and  installing  more 
machinery   in   its  power  house.      E.   W.   Haines  is   manager. 

PITTSBURG,  PA. — Articles  of  incorporation  have  been  filed  for  the 
Anglo-,\merican  Light  Company  by  Jacob  Veiger.  Cha  les  Veiger,  of 
Pittsburg,  Pa.;  Q.  A.  Stevens,  of  Bellevue,  Pa,  The  compan  '  is  capitalized 
at  $100,000.  and  it  proposes  to  furnish  light,  heat  and  power  for  commer- 
cial and  manufacturing  purposes. 

COLLI KRVILLE,  TENX.— The  Collierville  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $5,000;  by  Samuel  Hinton  and 
others. 

MORRLSTOWN",  TENX.— The  Home  Telephone  Company,  of  this 
city,  has  been  incorporated  with  a  capital  stock  of  $40,000  by  A.  W. 
Letspeich.   Baldwin   Ilarle,  W.   W.   Hobby,  and  others. 

NASHVILLE,  TENX.— The  Colby  Telephone  Company  has  been  in- 
corporatcfl,   with    a  capital   stock  of  $1,500.  by  J.    L.    Mackcy  and  others. 

GRAND  SALINE,  TEX.— The  Farmers'  Mutual  Independent  Tele- 
phone Company  has  been  incorporated  with  a  capital  stock  of  $5,000  by 
M.  E.  Davis  and  others. 

HOU.STOX,  TEX. — The  Houston  Telephone  Company  has  been 
granted  a  charter  by  the  Secretary  of  State  with  a  capital  stock  of  $100.- 
000.     The  incorporators  are  J.   D.   Slusher  and  others. 

TEMPLE.  TEX.— The  Rogers  Water  &  Light  Company  has  been  incor- 
porated with  a  capital  slock  of  $50,000  by  John  J.  Cox,  R.  L.  Brown  and 
others. 

WACO.  TE,\. — The  Consumers'  Power  &  Light  Com))any  has  been 
incorporated,  with  a  capital  stock  of  $150,000.  by  Joseph  Henry  and 
others. 

WI.NNSBORO.  TEX. — The  Winnsboro  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $15,000  by  W.  D.  Weir,  R.  L.  Weir 
and  C.  B.  Weir. 

RANDOLPH.  UTAH.— The  Utah  &  Wyoming  Telephone  Company 
has  been  inc<»rporated.  with  a  capital  stock  of  $10,000.  The  company 
»ill  soon  install  a  system  to  connect  Randolph,  Woodruff,  Lakelown 
and  Kvanston.  Wesley  K.  Walton  is  president,  anrl  George  Spencer  is 
managing  director. 

SALT     L.SKE    CITY,  'UT.VH— Articles    of    incori>orati.m     have    been 


filed  with  the  Secretary  of  State  for  the  Vernal  Milling  &  Light  Com 
pany  with  a  capital  stock  of  $50,000.      S.  R.  Bennion  is  president. 

TUMWATER,  WASH.— Articles  of  incorporation  have  been  filed  for 
the  Tumwater  Light  &  Power  Company  with  the  Secretary  of  State  with 
a  capital  stock  of  $50,000.  The  company  is  now  building  an  electric 
plant  and  will  acquire  the  light  and  water  franchises  already  secured 
from  the  City  Council  by  Leopold  Schmidt,  and  supply  electricity  for 
lighting  and  power  in  the  city,  and  also  for  the  brewing  plant.  The  in- 
coiporators  are:  Leopold  Schmidt,  Peter  G.  Schmidt,  Josey  R.  Speckart. 
Flank  M.   Kenney  and  Edmund  Rice. 

PLYMOUTH.  W.  \'A.— The  Athens  Telephone  Company  has  been 
incorporated,   with  a  capital  stock  of  $5,000,  by  W.  J.   Ganter  and  others. 

CLE.\R  L.\KE,  WIS.— The  Clear  Lake  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  S5.000.  bv  T.  C.  Saxon  and  J.  S. 
Griffin. 

COLUMBUS.  WIS.— The  Watertown  Telephone  Company  has  been 
organized,  with  a  capital  stock  of  $15,000.  by  Oscar  Wertheimer  and 
others. 

MADISON.  WIS.— The  Badger  Hydro-Electric  Company  has  filed  arti- 
cles of  incorporation  with  the  Secretary  of  State  for  the  purpose  of  con- 
structing and  operating  dams  and  power  plants  in  Wisconsin  and  to  gen- 
erate, distribute  and  sell  electricity.  The  company  is  capitalized  at 
$1,000,000.  and  the  incorporators  are  Magmer  Swenson.  E.  B.  J.  Schu- 
bring  and  Frank  H.  Hanson. 

OAKLAND,  WIS. — The  West  Oakland  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $350  by  M.  C.  Kravik,  Andrew  F. 
Olsen  and  G.  C.   Larson. 

WATERTOWN.  WIS.— The  Watertown  Telephone  Company  has  been 
organized  with  a  capital  stock  of  $15,000  by  Oscar  C.  Wertheimer.  J.  I-'. 
Prentiss  and   \\'.  H.   Woodard. 


Legal. 


TELEPHONE  SERVICE.— At  Helena,  Mont.,  in  the  United  States 
Court,  Judge  W.  H.  Hunt  has  rendered  a  decision  of  importance  to  tele- 
phone users.  He  held  that  one  company  could  not  withhold  the  use  of 
itf  lines  from  another,  even  though  it  be  competing.  The  Montana 
and  Wyoming  and  the  Mutual  Telephone  companies  applied  to  the  court 
for  an  order  compelling  the  Rocky  Mountain  Bell  Telephone  Company  to 
furnish  connections,  when  desired,  at  reasonable  compensation.  This 
was  resisted  on  the  ground  that  the  lines  were  built  for  its  patrons  and 
net  for  those  of  competing  companies.  Extended  arguments  were  made. 
Judge  Hunt  found  for  the  complainants,  and  stated  that  within  a  few 
days  he  would  name  a  commission  to  fix  the  division  of  charges  when 
such   use   is   made  of  connecting  lines. 

EMPLOYERS'  LL\BILITY.— Judge  Adams,  in  the  United  Stales  Court, 
has  handed  down  a  decision  declaring  constitutional  the  employers'  lia- 
bility law.  passed  by  Congress  one  year  ago,  which  makes  employers  re- 
sponsible for  damages  in  cases  of  injury  to  workmen  sustained  through 
the  negligence  of  fellow  employees.  This  is  the  first  decision  on  the 
statute  in  New  York  State,  and  was  rendered  in  the  case  of  Patrick  Lancer, 
who  was  injured  while  at  work  on  the  steamship  Columbia  through  a  skid 
which  he  alleged  was  improperly  placed.  A  similar  statute  has  been  up- 
held in  Illinois,  but  has  been  declared  unconstitutional  by  Federal  judges 
i::  Georgia  and  Kentucky.  The  law  will  doubtless  eventually  go  to  the 
United  States  Supreme  Court  for  settlement. 

THE  EICKEMEYER  PATENT.— In  the  United  States  Circuit  Court 
for  the  Northern  District  of  New  York.  Judge  Ray  has  nandcd  down  an 
opinion  in  the  case  of  the  General  Electric  Company  vs.  Wilbur  V.  Cor- 
liss et  al..  trading  under  the  name  of  Corliss.  Coon  &  Company  upon 
Eickemeyer  patent  No.  677.308.  granted  June  25,  igui.  This  suit  was 
brought  by  the  General  Electric  Company  to  restrain  Corliss,  Coon  & 
Company,  Cohocs.  N.  Y..  from  further  infringement  of  Eickemeyer  patent 
No.  677,308  in  the  use  of  some  induction  ntotors  manufactured  by  the 
Allis-Chalmers  Company.  The  feature  of  these  motors  which  formed  the 
basis  of  the '  !»jit  was  the  relation  between  the  number  of  slots  in  the 
field  and  the  number  of  slots  in  the  armature  whereby  all  dead  points  or 
Ucking  positions  are  eliminated  from  the  motor.  This  feature  is  claimed 
to  be  essential  to  all  commercial  induction  motors  of  any  size.  The  court 
holds  that  the  patent  is  valid  and  infringed  by  the  defendants. 

THE  CENTER  OF  A  PUBLIC  STREET  NOT  A  PROPER  PLACE 
FOR  THE  ERECTION  OF  AN  ELECTRIC  LIGHTING  PLANT.— The 
munici|)ality  of  Trenton,  Mich.,  acting  through  its  Council  and  Board  of 
Water  Commissioners,  caused  to  be  erected  in  the  center  of  St.  Joseph 
Avenue  a  building,  30  by  32  feet,  to  be  used  for  the  installation  and 
election  of  an  electric  lighting  plant.  This  innovation  was  not  approved  by 
the  residents  of  the  neighborhood,  who  claimed  to  have  suffered  great 
inconvenience  and  annoyance  from  the  large  volumes  of  smoke  and  soot 
emitted  from  the  smokestack  of  the  plant,  and  the  noists  ot  a  large  steam 
whistle  blown  each  day.  An  action  was  brought  by  one  of  the  sufferers 
in  an  attempt  to  bring  about  the  removal  of  the  obnoxtous  structure.  It 
was  held  that  the  municipality  had  made  an  improper  use  of  the  street  and 
that  the  building  could  not  remain.  Municipal  corporations,  notwithstand- 
ing their  broad  and  comprehensive  powers,  have  no  right,  unless  author- 
ized by  the  [..CKislaturc.  to  alienate  their  streets  or  devote  them  to  uses 
inconsistent  with  the  rights  of  the  general  public  and  the  abutting  land 
owner!*.  The  municipality  holds  the  streets  and  the  power  to  regulate  and 
control   Ihcm  in  trust   for  the   public  and  cannot  put  them  to  any  use  in- 
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consistent  with  street  purposes.  Thus  cities  have  no  right  to  use  their 
streets  for  the  erection  of  municipal  buildings  or  works,  and  it  has  been 
held  that  the  placing  of  a  stand  pipe  in  a  public  street,  the  fee  of  which 
was  in  the  municipality,  was  an  unlawful  use  of  the  street.  McIIlhinny 
vs.  Village  of  Trenton.  Supreme  Court  of  Michigan,  1 1 1  N.  W.  Rep.  1083, 
LOWEST  BIDDER  ON  CONTRACT  TO  FURNISH  CITY  WITH 
ELECTRIC  LIGHT  CANNOT  COMPEL  CITY  TO  EXECUTE  AGREE- 
MENT.— Where  a  city  has  advertised  for  bids  upon  a  contract  to  supply 
electric  light  and  bids  have  been  submitted  thereunder  the  lowest  bidder 
cannot,  as  a  matter  of  right,  compel  the  city  to  enter  into  an  agreement 
with  him  in  accordance  with  the  terms  of  his  bid.  This  is  a  recent  hold- 
ing of  the  Supreme  Court  of  Wisconsin.  The  charter  of  the  city  of 
Oconto  provides  that  "all  work  for  the  city  or  cither  ward  thereof  shall 
be  let  by  contract  to  the  lowest  responsible  reasonable  bidder."  Pursuant 
to  the  direction  of  this  provision,  the  city  advertised  for  bids  for  fur- 
nishing 50  arc  lights,  more  or  less,  and  received  responses  from  two 
parties.  The  plaintiff  underbid  the  other  competitor,  but  both  bids  were 
rejected  and  a  new  advertisement  was  prepared.  This  was  repeated  sev- 
eral times,  the  plaintiff  each  time  submitting  a  lower  bid  than  that  of  the 
other  bidder,  until  the  plaintilT  finally  instituted  action  to  compel  the  city 
to  accept  its  bid.  The  plaintiff,  of  course,  gained  no  legal  rights  upon  the 
submission  of  the  lowest  bid,  for  there  could  be  no  contract  until  the  bid 
was  accepted.  The  plaintiff  contended,  however,  that  a  clear  public  duty 
was  imposed  by  law  upon  the  city  to  enter  into  a  contract  with  the  lowest 
bidder.  But  the  court  held  to  the  contrary.  The  taking  of  bids;  upon  a 
particular  plan  may  well  be  merely  to  acquire  information  as  to  feasibil- 
ity or  cost  of  that  plan  as  a  basis  for  intelligent  decision  wnether  that  or 
some  other  is  the  more  desirable.  The  Council,  having  ascertained  the 
price  at  which  they  can  obtain  afc  lighting  by  contract,  owes  to  the 
public  the  duty  to  consider  whether  some  other  type  of  illuminant 
may  not  be  for  the  public  benefit;  also  whether  the  city  might  not  better 
install  its  own  lighting  plant.  For  these  reasons  it  was  held  that  there 
was  no  duty  upon  the  city  to  enter  into  a  contract  with  the  plaintiff. 
People's  Land  &  Manufacturing  Company  vs.  Holt,  Mayor,  etc.,  1 1 1  N.  W. 
Rep.   1106. 

INJURY  TO  TELEPHONE  LINEMAN  FROM  CONTACT  WITH 
DEFECTIVE  ELECTRIC  LIGHT  WIRE.~The  plaintitl.  an  employee  of 
the  New  England  Telephone  &  Telegraph  Company,  was  injured  as  a 
result  of  coming  in  contact  with  a  wire  belonging  to  the  defendant,  the 
Gloucester  Electric  Company.  The  two  companies  maintained  lines  of 
telegraph  poles  along  the  street  in  Gloucester,  Mass.,  In  which  the  acci- 
dent occurred.  At  the  time  of  the  injury  the  plaintiff  wbm  ascending  one 
of  the  telephone  company's  poles  for  the  purpose  of  as.«isting  in  the 
stringing  of  a  cable.  An  electric  wire  of  the  lighting  company  passed 
within  4  or  5  inches  of  the  pole  upon  which  the  plaintiff  was  at  work. 
The  plaintiff  testified  that,  while  climbing  the  pole  at  a  point  near  the 
defendant's  wire,  he  felt  the  pole  sway.  This  was  all  that  he  remem- 
bered, but  it  was  shown  by  other  witnesses  that  the  insulation  of  the 
electric  light  wire  was  worn  off  at  the  place  where  it  passed  the  pole  in 
question.  The  defendant  claimed  that  the  liability  of  electric  wires  to 
get  out  of  repair  is  so  well  understood  by  experienced  linemen,  and  the 
danger  is  so  well  within  their  knowledge,  that  the  lineman  should  be 
held  to  assume  the  risk  of  the  danger  incident  thereto,  but  that  the  doc- 
trine of  assumption  of  risk  is  applicable  only  as  between  employer  and 
employee  and  the  injured  lineman  was  not  in  the  employ  of  the  defend- 
ant company.  Another  defense  was  that  the  plaintiff  was  guilty  of  con- 
tributory negligence  in  voluntarily  bringing  himself  in  contaot  with  the 
live  wire,  without  even  the  safeguard  of  a  safety  belt.  But  the  court 
ruled  against  the  defendant  company  on  this  question  also.  A  decision  in 
favor  of  the  plaintiff,  however,  was  reversed  on  the  grouna  that  the  trial 
judge,  in  his  instruction  to  the  jury,  made  it  possible  for  them  to  deter- 
mine upon  a  verdict  with  reference  to  the  particular  plaintiff  and  his  own 
situation,  and  not  by  the  standard  of  what  a  man  of  ordinary  prudence 
would  have  done  under  the  same  circumstances.  Gloucester  Electric  Com- 
pany vs.  Dover,  United  States  Circuit  Court  of  Appeals,  153  Fed.  Rep.  139. 


Obituary. 


MR.  H.  H.  BARNHORN.— We  regret  to  note  advices  from  Cincinnati 
of  the  death  of  Mr.  Henry  H.  Barnhorn.  secretary  of  the  Cincinnati 
Gas  &  Electric  Company.  He  was  a  twin  brother  of  Mr.  Clement  Barn- 
ht.rn,  the  well-known  sculptor.  He  was  a  graduate  of  St.  Francis  Xavicr 
College  and  was  connected  also  at  the  time  of  his  death  with  the  Cath- 
olic Telegraph, 

MR,  R.  M.  HO.\GLAND.— The  Minneapolis  Journal  of  July  13  says: 
"R.  M.  Hoagland,  electrical  engineer,  of  the  class  of  '07  at  the  University 
of  Minnesota,  was  drowned  yesterday  at  Canyon  Ferry,  Mont.  News  of 
the  accident  was  received  by  his  father,  Roger  Hoagland,  of  Minneapolis, 
last  night.  Mr.  Hoagland  left  three  weeks  ago  to  take  a  position  with 
the  Missouri  River  Power  Company.  He  was  helping  to  place  a  flash- 
board  upon  the  dam  when  a  pulley  on  the  plank  on  which  he  was  stand- 
ing threw  him  into  the  water.     He  was  swept  over  the  dam  and  drowned." 


Personal. 


S.  Mellen.  He  will  have  charge  of  all  matters  pertaining  to  the  operation 
of  the  system  and  reports  to  Mr.  Mellen,  thus  acting  as  his  right-hand 
man  in  managing  the  general  operative  departmenU  of  the  road.  At  pres- 
ent he  is  engaged  in  the  revaluation  of  the  entire  property  of  the  New 
Haven  Road.  This  work  will  be  completed  by  Aug.  i.  when  Mr.  Strvens 
takes  up  his  duties  as  a  vice-president,  with  offices  in  New  York  City. 

MR.  H.  GILLAM,  formerly  with  the  Westinghouse  Company,  has 
been  appointed  electrical  superintendent  of  the  New  York,  New  Haven 
&  Hartford  Railroad,  with  headquarters  at  Stamford,  Conn.  He  will 
have  general  jurisdiction  over  the  maintenance  and  operation  of  elec- 
tiic  transmission  lines,  with  accessories,  power  bouses  and  electric  loco- 
motives of  the  New  York  division.  Mr.  C.  L,  Peterson  has  been  ap- 
pointed chief  engineer  of  the  power  station,  in  charge  of  the  operation 
of  the  maintenance  of  station  equipment,  and  Mr.  J.  C.  Welch  has  been 
appointed  to  have  charge  of  the  maintenance  and  operation  of  electric 
locomotives. 


Trade  Publications. 


MR.  J.  W.  WHITE  has  been  appointed  superintendent  of  the  Nevada- 
California  Power  Company  at  GoldfieUl,  Nev. 

MR.  JOHN  F.  STEVENS,  formerly  Panama  Canal  engineer,  has  been 
appointed  a  vice-president  of  the  New   Haven   Road  by  President  Charles 


H.  B.  CAMP  COMPANY  ha^  isMicd  a  large  and  tasteful  card  folder 
illustrative  of  the  use  of  its  clay  conduits  at  Charlcroi,  Belgium,  on  a 
handsome  thoroughfare. 

WATT-HOUR  METERS. — High-tongue  induction  type  watt-hour 
meters  for  single-phase  work  are  fully  described  in  Bulletin  No.  *4498  of 
the  General  Electric  Company. 

AUTOMATIC  TIME  SWITCH.— Leslie  C.  Doriand  &  Company. 
Poughkecpsic.  N.  Y.,  devote  a  pamphlet  to  a  description  of  the  Doriand 
automatic  time  switch.  The  switch  is  illustrated  in  detail  and  instructions 
for  its  operation  are  included. 

TANTALUM  LAMPS.— The  tantalum  lamp,  having  a  specific  power 
consumption  of  2  watts  per  candle,  with  an  average  useful  life  of  700 
hours  on  direct  current,  is  described  in  detail  in  Bulletin  No.  4451  of 
the  General    Electric  Company. 

INSULATING  MATERIAL.— The  Massachusetts  Chemical  Company 
has  issued  a  loose-leaf  catalogue  and  price  list  of  insulating  materials, 
including  liquids  and  compounds,  tapes  and  molded  rubber  goods.  A 
special  publication  of  the  same  company  gives  specific  instructions  for 
insulating  armatures  and  field  coils. 

PAISTE  APPLIANCES.— BulleUn  No.  45  (July.  1907)  of  H.  T.  Paiste 
&  Company,  Philadelphia,  contains  an  instnictive  article  on  electric  light 
wiring,  including  hints  as  to  the  .oKt  of  fittings  in  show  windows.  Else- 
where the  bulletin  describes  and  illustrates  the  Paiste  "Pony"  rosette*, 
panel  cut-outs  and   entrance  switches  and   switch-boxes. 

LOCUST  PINS.— The  F.  Bisscll  Company.  Toledo,  Ohio,  has  issued 
a  circular  entitled  the  "King  Pin,"  which  sets  forth  the  advantages  of  the 
locust  pin.  .A.  table  is  given  of  te?ts  made  by  the  Forest  Ser\-ice  of  the 
United  States  Department  of  .Agriculture,  showing  that  the  locust  pin  is 
much  superior  in  strength  to  oak,  elm  and  birch  pins  tested  in  comparison. 

STEAM  SPECIALTIES.— In  issuing  a  pamphlet  to  review  briefly 
some  of  its  more  important  lines  of  valves,  fittings  and  special  appli- 
ances, the  Crane  Company,  Chicago.  111.,  announces  that  a  revised  com- 
plete pocket  catalogue  showing  its  entire  line  of  manufacture  is  in  course 
of  preparation  and  will  be  furnished  as  soon  as  possible  after  completion. 

SINGLE-PHASE  MOTORS.— The  .Advance  Electric  Company.  St. 
Louis,  describes  in  Bulletin  No.  3  its  new  type  of  single-phase  motoi. 
The  rotor  has  two  sets  of  windings,  one  consisting  of  bare  copper  bar» 
embedded  in  the  core  and  short-circuited,  and  the  other  an  insulated 
winding  near  the  surface  of  the  core,  which  is  connected  with  a  com- 
mutator which   is  short-circuited   through  a  set  of  brushes, 

DATA  ON  INSULATING  MATERIALS.— With  this  title  the  Dielec- 
tric Manufacturing  Company,  of  St.  Louis,  has  i^•iued  a  bulletu>  giving 
a  large  number  of  curves  showing  the  dielectric  strcngrn  of  various  in- 
sulating materials  under  normal  and  other  conditions.  The  pamphlet 
includes  a  talk  by  Mr.  J.  J.  Kesslcr  to  the  salesmen  of  one  of  the  com- 
panies handling  Dielectric  products  which  is  a  model  of  comraeroal 
exposition    of    a    technical    subject. 

TUNGSTEN  LAMPS.— Bulletin  No.  4504  of  the  t^ncral  Electric  Com- 
pany. Schenectady.  N.  Y.,  deals  with  the  tungsten  filament  lamp  for  strert 
lighting.  The  lamps  are  designed  for  cither  40  or  50  cp  for  e.  m.  f.'» 
ranging  from  7.2  to  20.25.  and  are  intended  for  operation  in  series.  The 
specific  power  consumption  varies  from  1.25  to  1.5  watts  per  candle. 
The  life  is  estimated  at  1000  hours,  during  which  time  the  saving  over 
a  3. 5- watt  carbon  lamp  would  be  88  kw-hours  per  lamp. 

WIRE  MARKET  NEWS.— The  June  issue  of  the  "Wire  Market  Ne»-3.' 
published  by  the  Western  Wire  Sales  Company,  of  Chicago,  III.,  contains 
several  interesting  articles  on  copper  and  the  copper  situation;  statistics 
bearing  on  the  copper  metal  supply,  estimated  increase  in  copper  for 
1907.  etc.  There  are  also  two  articles,  one  on  "Why  it  costs  more  to  roll 
26-ccnt  copper  than  cheaper  material,"  and  the  other  "Revolution  in 
underground  transmission  work."  The  latter  article  fully  describes  the  - 
invention  of  Mr.  Oliver  T.  Hungerford.  to  obviate  conduits  for  under- 
ground work. 

GRAPHITIZED  FILAxMENT  LAMP.— The  General  Electric  Cora- 
pany.  Schenectady,  N.  Y..  has  issued  Bulletin  No.  4506.  descriptive  of 
the  Gem  50-watt.  20-cp  lamp.  The  filament  is  obtained  from  the  ordi- 
nar>'  carbon  filament  by  subjecting  it  to  the  intense  heat  of  the  electric 
furnace.      This  operation    (.twice   repeated)    renders   the   tilament    more    re- 
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fractory  and  capable  of  withstanding  a  materially  higher  temperature  for 
a  given  life  and  deterioration.  The  higher  temperature  thus  per- 
mitted gives  increased  lighting  efficiency  with  a  saving  of  20  per  cent 
in  the  specific  power  consumption  over  that  required  by  the  ordinary 
carbon   filament  lamps. 

RAILWAY  INVESTMENTS.— The  Moody  Corporation,  which  issues 
"Moody's  Manual,''  has  just  brought  out  "American  Railways  as  Invest- 
ments." by  Car]  Snyder.  This  book  is  designed  for  the  use  of  invest- 
ment buyers,  bankers  and  brokers.  There  is  an  elaborate  introduction. 
dealing  in  the  simplest  and  clearest  manner  with  the  whole  subject  of  rail- 
way investment.  The  main  body  of  the  book  is  devoted  to  separate 
analyses  of  the  important  railway  companies,  including  90  per  cent  of  the 
total  trackage  of  the  United  States  and  Canada.  The  chapt&rs  on  each 
railroad  follow  the  same  general  scheme  of  analysis,  so  that  comparisons 
can  be  made  quickly  and  accurately.  Mr.  Snyder  is  well  known  as  a 
scientific  writer,  and  his  recent  book  on  "The  World  Machine,"  summing 
up  present  astronomy  and  knowledge  of  the  physical  universe,  has  excited 
a  great  amount  of  well-deserved  attention  and  praise. 

FEED  WATER  HEATERS.— A  booklet  summarizing  what  a  Coch- 
rane feed-water  heater  is  and  what  it  does,  is  being  distributed  by  the 
Harrison  Safety  Boiler  Works,  of  Philadelphia.  It  shows  that  the  Coch- 
rane open  feed-water  heater  will  often  save  about  16  per  cent  of  the  coal 
bill,  one-sixth  of  the  water  bill,  improve  the  quality  of  the  boiler 
feed  supply,  and  increase  the  capacity  of  the  boilers  by  one-sixth  and 
supply  hot  water,  not  only  for  boiler  feeding,  but  also  for  other  pur- 
poses about  industrial  plants,  as  washing,  dyeing  etc.  Examples  are 
given  of  applications  at  coal  mines,  paper  mills,  in  condensing  and  non- 
condensing  plants,  and  in  steam  power  plants  generally.  The  Cochrane 
oil  separators,  which  make  it  possible  to  use  exhaust  steam  for  every 
purpose  to  which  live  steam  of  the  same  temperature  could  be  applied, 
39  for  heating  and  drying,  are  also  described  and  illustrated.  To  those 
who  arc  interested,  the  Harrison  Safety  Boiler  Works  will  supply  more 
detailed  information  relating  to  the  special  conditions  involved,  and 
showing  the  saving  to   be  expected  in   any  particular  plant. 

RHEOSTAT  SWITCHES.— Electrically  operated  ratchet  driven  rheo- 
stat switches  have  several  advantages.  In  Bulletin  No.  4510  recently 
issued  by  the  transformer  department  of  the  General  Electric  Company, 
New  York,  these  advantages  are  pointed  out,  and  a  description  given  of 
a  simple,  compact  and  efficient  form  of  rheostat  switch  now  being  placed 
on  the  market.  The  switch  is  operated  by  a  singlc-pole.  double-throw 
knife  switch  on  the  switchboard.  The  switch  arm  is  mounted  on  the 
axle  of  a  wheel  with  a  knurled  rim  and  rotated  by  means  of  pawls, 
which    engage   the    rim    of   the   wheel.      A  core   actuated    by  two  solenoids 


moves  the  pawls  to  the  right  or  left,  depending  upon  which  solenoid  is 
energized,  and  the  solenoids  are  connected  directly  to  the  double-throw 
knife  switch  on  the  switchboard.  Means  are  provided  to  automatically 
make  and  break  the  circuit  and  thereby  maintain  a  continuous  step-by- 
step  motion  as  long  as  the  knife  switch  is  closed,  and  automatic  stops 
prevent  running  over  after  the  switch  arm  has  arrived  at  the  end  of  its 
travel. 


business  Notes. 


THE  ATLAS  ENGINE  WORKS  have  appointed  Mr.  Otto  Dreckmann, 
Jr.,  as  manager  of  their  direct  sales  office  at  St.  Louis,  with  offices  in  the 
Chemical   Building. 

THE  KEYSTONE  ELECTRICAL  INSTRUMENT  COMPANY,  of 
Philadelphia,  Pa.,  has  changed  its  Chicago  office  and  will  hereafter  be 
represented  in  that  city  by  the  Minerallac  Company.  539  Monadnock 
Block. 

ROTH  BROTHERS  &  COMPANY,  manufacturers  of  dynamos,  motors 
and  special  electrical  machinery,  with  headquarters  in  Chicago,  have 
opened  an  office  at  the  Electrical  Exchange  Building,  136  Liberty  Street, 
New  York,  with  Mr.  George  F.   Schminke  as  manager. 

THE  PHOENIX  GLASS  COMPANY,  of  Pittsburg,  New  York  and 
Chicago,  is  distributing  to  its  friends  a  very  attractive  silver  watch  fob, 
embodying  the  handsome  design  on  the  one  side  of  a. Phoenix  rising  from 
the  ashes  and  on  the  other  side  the  name  and  address  of  the  company. 

WHITE  STAR  OIL  FILTERS  continue  in  brisk  demand,  and  this 
fact  proves  to  the  Pittsburgh  Gauge  &  Supply  Company,  Pittsburgh,  Pa., 
that  prosperity  still  shows  no  sign  of  a  let-up.  Among  concerns  that  have 
purchased  these  filters  the  past  month  are  the  following:  Walter  Baker 
Company,  Boston,  Mass. ;  LTnion  Ice  Company,  Qulnnlmont,  W.  Va. ; 
Canton  Home  Brewing  Company,  Canton,  Ohio;  American  Cast  Iron  Pipe 
Company,  Birmingham,  Ala.;  Pittsburgh-Buffalo  Company,  Burgettstown, 
Pa.;  Anniston  Fertilizer  Company,  .\nniston,  Ala.;  Ivanhoe  Furnace  Com- 
pany, Ivanhoe.  Va. ;  Atlantic  Suburban  Electric  Company,  Atlantic  City, 
N.  J.;  Taunton-New  Bedford  Copper  Company,  New  Bedford,  Mass.; 
Schenley  Hotel,  Pittsburgh,  Pa. ;  West  Virginia  Brewing  Company,  Cen- 
tral City.  W.  Va. ;  Southern  Steel  Company,  Ensley,  Ala.;  Crystal  Laundry 
Company,  Cumberland,  Md. ;  Tennessee  Coal,  Iron  &  Railroad  Company, 
Ensley,  Ala.;  Columbian  Canning  Company,  Lubec,  Maine;  Flynn  Lum- 
ber Company,  Swiss,  W.  Va.;  McGhee  Lumber  Company,  Dallas,  Fla. ; 
Alton  Paving,  B.  &  F.  B.  Company.  Alton,  111.;  Evansville  Brewing  Asso- 
ciation, Evansville,  Ind. ;  Electrical  Development  Company.  Niagara 
Falls,   Ont.:    Jond   Westwick   &   Son.   Galena,    III. 
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UNITED  STATES  PATENTS  ISSUED  JULY   16,   1907. 

[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  Attys.,  41  Park  Row,  N.  V.] 

859.909-  TELEPHONE  ATTACHMENT;  Arne  H.  Berg,  Clarkfield, 
Minn.  App.  filed  April  23.  1907.  In  a  device  of  the  character  dp- 
scribed,  a  telephone  hook,  and  a  mechanically  operated  signal,  adapted 
to  be  actuated  when  the  receiver  is  removed  from  said  hook. 

859.923-  ELECTRIC  CONDENSER;  Clarence  Z.  Davis.  BuiTalo  N.  Y. 
App.  filed  May  13,  1907.  Relates  to  construction  of  condenser  hav- 
ing strips  of  tinfoil  in  the  form  of  a  roll  and  sheet  metal  strips 
forming  clamps  to  hold  the  same  at  the  ends  thereof. 

850.948.  TELEGRAPHY:  Isidor  Kitsee.  Philadelphia.  Pa.  App.  filed 
Jan.    15,    1906.      Relates   to   a   form   of   receiver    for   telegraph    instru- 


860,057.  ELECTRIC  TERMINAL:  George  D.  Pogue.  St.  Louis,  Mo. 
App.  filed  Nov.  22,  1906.  Has  clamping  jaws  and  a  terminal  with  a 
fastening  device,  and  a  plate  between  said  jaws  and  provided  with 
an  opening  for  the  passage  of  said  fastening  device,  and  a  flange  car- 
ried by  said  plate  and  closing  the  opening  in  said  jaws. 

860,070.^    PLUG-SEAT   SWITCH;   Ernest  E.   Yaxley,   Chicago,    111.      App. 


filed  July  21,   igo6.      Relates  to  plug-seat 


nd  provides 


nploys 


Operates  simih 
1    recording    tape. 
Kitsee,    Philadelph 


viiat  has  be 


a.  Pa.  App.  filed 
a  siphon  recorder, 
ipulses  by  sound  or 


ments  making  use  of  ; 
used   in   telephony.      E 

859.949-     TELEGRAPHY:    Isi< 

Aug.  23,  1906.  Provides  an  instrument,  such 
for  the  purpose  of  either  receiving  transmitted 
relaying  the  same  to  other  lines. 

859.950.  SYSTEM  FOR  AUTOMATIC  SIGNALING;  Isidor  Kitsee. 
Philadelphia.  Pa.  App.  filed  Feb.  11,  1907.  Covers  improvements 
in  systems  for  automatic  signaling  and  more  especially  for  signaling 
in  connection  with  railways  to  enable  crews  of  traiiis  or  cars  travel- 
ing either  in  the  same  or  opposite  directions  to  readily  determine  the 
location  of  each  other  with  respect  to  the  danger  zone. 

860.001.  SHIP'S  TELEGRAPHY;  Richard  D.  White,  Washington,  D.  C. 
App.  filed  .\ug.  2,  1006.  Means  whereby  a  single  operator  can  tele- 
graph to  a  number  of  pun's  crews,  details  as  to  ranges  and  deflections, 
to  provide  for  which  the  sights  should  be  set.  and  in  which  the  sig- 
nal  to  each   particular   gun    shall   be   repeated   at   a  central   station. 

860.014.  OUTLET-BOX;  William  H.  Colgan.  Newton.  Mass.  App.  filed 
Jan.  26,  1907.  Construction  of  outlet  or  wall  box  by  which  the 
conduit  may  be  locked  to  the  wall  of  the  box  or  plate  and  held 
against    rearward    dislocation. 

860,016.  SUBSTATION-PROTECTOR.  A  single  piece  of  insulating 
material  provided  with  a  bore,  an  inclosed  fuse  carried  within  the 
said  bore  and  provided  with  suitable  terminals,  a  thermal  protector 
and  a  lightning  arrester  inserted  into  the  said  piece  of  insulating 
material   and  electrically  connected   with  one  terminal  of  the  fuse. 

860.025.  GUARD  FOR  THE  MOUTHPIECES  OF  TELEPHONE- 
TRANSMITTERS;  Gerhardt  E.  Grimm.  Philadelphia.  Pa.  Filed 
May  26,  1906.  A  telephone  guard,  comprising  a  strip  or  plate  hcnl 
intermediate  its  ends  to  provide  a  cylinnrical  housing  at  one  end  of 
the  guard,  the  leaves  of  the  strip  or  plate  having  registering  open- 
ings, and  means  for  securing  the  guard  in  place  on  the  mouthpiece 
of  a  transmitter. 

860.051.      CONSTRUCTING     ANTENNAE     OF     WIRELESS     TELEG- 
RAPHY; Joseph  Murgas.  WilkcsBarrc,  Pa.     App.  filed  Feb.   17.   1906- 
relesft    telegraph    station    comprising    a    wave    apparatus    and    "" 
apparatus  between  the  apparatus   * 


Mm 


■^ 


\ 


Wireless    Telegraphy, 
d  of  the  lever  being  operated 


antenna  connected  to  the  wave   apparatus  between  the 
the   earth,   extending   into  the   cartn   and   insulated    fr^ 


the   lattr 


and 


860,051. — Constructina  Antenna:  0 
crank  lever  pivoted  at  its  elbow,  one 
by  the  plug. 

860.072.  MEANS  FOR  REMOVING  ICE  FROM  TROLLEY  WIRES: 
Charles  E.  Atkinson,  Richmond,  Ind.  App.  filed  Jan.  8,  1906.  Me- 
chanical construction  for  expeditiously  removing  electrical  impediments 
from  line  wires  emnloycd  in  carrying  electrical  currents  in  the  pro- 
pulsion of  electrical  vehicles  where  a  direct  contact  is  necessary  at 
all   points  along   the   line. 
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860,104.  AUTOMATIC  STARTER  FOR  ELECTRIC  MOTORS;  Will- 
iam C.  O'Brien,  Baltimore.  Md.  App.  filed  April  19,  1905.  .^n  au- 
tomatic starter  for  an  electric  motor  making  use  of  a  solenoid  oper- 
ated arm  which  trips  a  row  of  contactors  into  successive  operation. 

860,114.  TROLLEY  HARP;  Charles  E.  Atkinson,  Richmond.  Ind.  App. 
filed  Oct.  20,  190G.  The  trolley  harp  is  made  in  the  form  of  a  s<j- 
aratc  section  pivoted  to  have  a  vertical  oscillatory  movement  at  tnc 
upper  end  of  the  pole. 

860.117.  BASE-FASTENING  DEVICE  FOR  ELECTRICAL  APPA- 
RATUS; Louis  Bates,  Hoboken.  N.  J.  App.  filed  July  9,  1906.  Has 
means  for  preventing  the  accidental  formation  of  an  arc  on  the  back 
of  the  non-conductive  base  of  a  switch.  The  cavities  for  the  various 
■    fastening  devices  do  not  extend  clear  through  the  base. 

860,124.  SWITCH;  Donald  M.  Bliss,  Brookline,  Mass..  App.  filed  July 
14,  1905.  Relates  to  an  induction  motor  of  the  single-phase  type,  in 
which  the  motor  is  rendered  self-starting  by  means  of  phase  displace- 
ment. 

860,132.  SIGNAL-DROP;  Henry  J.  Hecncy.  Boston.  .Mass.  Am.  filed 
Sept.    17,   1906.     Relates  to  a  signal  drop  of  the  kind  commonly  used 


860,057. — Electric  Tern 


in  connection  with  telephone  switchboards,  and  aims  to  provide  a 
drop  which  cannot  be  accidentally  operated  by  shocks  or  vibrations. 

860,153.  LAMP-SOCKET;  Robert  Rowley,  New  York,  N.  Y.  App.  filed 
April  13.  1906.  lias  an  electromagnctically  operated  switch  within 
the  socket  whereby  the  lamp  may  be  operated  from  a  distant  point. 

860,1^7.  LIGHTNING-ARRESTING  SWITCH;  Washington  D.  Shirk, 
I^'airfield,  Iowa.  App.  filed  Feb.  28,  1906.  Form  of  lightning  ar- 
rester switch  having  carbons  with  relatively  large  surfaces  to  afford 
a   free   escape   of   excessive   currents  and   at   the 


l)ossibility   of   any    injury   being   done, 

860,163.  SIGNAL  FOR  PRESSURE-GAUGES;  John  B.  Townsend. 
Wellford,  W.  Va.  .'\pp.  filed  Jan.  29,  1907.  Details  of  constructio^i 
of  a  pressure  gau^e  switch  having  a  contact  roller  engaged  by  an 
interrupted  contacting  roller  surface. 

860,175.  TELEPHONE  SYSTEM;  David  H.  Wilson,  Chicago,  III.  App. 
filed  Oct.  29,  1904.  A  telephone  system  comprising  a  series  of  tele- 
phone instruments,  a  bridge  circuit  associated  with  each  intrument  and 
normally  open  when  the  talking  circuit  is  completed,  and  means  in 
the  circuit  of  each  telephone  instrument  for  automatically  closing  the 
bridge  circuit   during  the  signaling  operation. 

860,179.  ELECTRIC  HE.ATER;  Edward  H.  Abbott,  Los  Angeles,  Cal. 
App.  filed  Dec.  19,  1905.  Features  of  construction  of  a  heater  having 
a  cylindrical  casing  with  vertical  insulating  tubes  spirally  wrapped 
with  resistance  wire.  The  circulation  of  air  through  the  tubes  keeps 
the  resistance  element  cool. 

860,10s.  STORAGEB.XTTERY  ELECTRODE;  Thomas  A.  Edison, 
Llewellyn  Park,  Orange,  N.  J.  .\pp.  filed  .Spril  28,  1905.  An  elec- 
trode unit  for  alkaline  storage  batteries,  comprising  a  perforated 
tubular  longitudinally  corrugated  metallic  insoluble  inclosing  pocket, 
having  active  material  therein  under  elastic  pressure  and  affording 
the  entire  support  for  the  active  material,  substantially  as  set  forth. 

860.206.  ALARM  AND  SIGNAL  MECHANISM;  Ellsworth  E.  Flora 
and  Robert  J.  Zorge,  Chicago,  111.  App.  filed  Oct.  11.  1906.  Pro- 
vides means  which  will  position  a  torjiedo  in  the  path  of  a  train 
when  a  switch  is  left  in  improper  relation. 

860,229.  TROLLEY  STAND;  James  H.  McPhcrson.  Haverhill,  Mass. 
App.  filed  Ian.  31,  ■907.  Provides  a  form  of  trolley  stand  in  which 
the  upward  pressure  caused  bv  the  lifting  spring  upon  the  trolley 
wheel  is  decreased  as  the  pole  is  lowered.  Has  means  for  adjusting 
the  leverage  through  which  the  spring  acts  so  that  it  may  he  caused 
In  exert  its  maximum  effect  in  pressing  the  trolley  wheel  ujnvard 
while  in  a  predetermined  position  and  to  exert  its  minimum  effect  of 
pressing   it   upward   in   another  position. 

860,201.  STORAGE  BATTERY;  William  Gardiner,  Chicago,  111.  .\pp. 
filed  May  20,  1905.  Construction  of  storage  battery  platein  which 
the  maximum  area  of  active  material  is  presented  to  the  action  of  the 
battery  solution  without  allowing  the  loose  articles  to  settle  into 
the  bottom  of  the  cell.  Has  U-shaped  perforated  lead  plates  beiit 
together  and  filled   with  active  material. 

S6o,3os.  ELECTRIC-CURRENT  REGUL.VTOR;  David  R.  Knanp,  Phila- 
delphia, Pa.,  and  Howard  E.  Cade.  Pencoyd,  Pa.  App.  i^led  Nov. 
24,  1905.  Details  of  apparatus  for  automatically  controlling  a"nd 
regulating  the  charging  and  discharging  voltage  of  a  storage  b.ittery. 

860,362.  LAMP-HOLDER;  William  J.  Phelps.  Detroit,  Mich.  .\pp.  filed 
riec.  20,  1902.  Construction  of  lamii-hoUler  adapted  for  supporting 
ordinary  lamps,  but  which  is  jiarticularly  adapted  for  use  in  connec- 
tion with  turn-down  lamjis  in  which  devices  for  modifying  the  flow 
of  current  to  the  separate  filaments  of  the  lami>  are  carried  by  the 
holder  itself  and  actuated  by  the  ordinary  switch  key. 

860,360.  PLUG-SWITCH;  Earl  C.  Eldredge,  Springfield,  Mass.  .Abp. 
filed  July  27,  1906.  Features  of  imjirovement  of  a  plug-switch 
adapted  for  autc  mobiles  having  a  battery  and  magneto  generator 'as 
alternative  sources  of  current. 

860,432.  ELECTRIC  .SWITCH:  Johan  M.  Andersen,  Boston.  Mass. 
.•\pp.  filed  Oct.  13.  1905.  .\  switch  having  its  different  parts  standard- 
ized so  that  different  forms  of  switches  may  be  made  from  the  saine 
liarls  at  a  minimum  cost  and  without  decreasing  the  cfficiencv  of  the 
switches. 

OPER.VTING  MECHANISM  FOR  ELECTRIC  SWITCHES; 
M.  .Andersen,  Boston,  Mass.  App.  filed  SLirch  30,  1907.  .\p- 
paratus  for  operating  the  movable  member  of  substantially  large 
electric  switches,  such  as  are  impelled  in  circuits  carrying  high- 
tension  currents. 
860.442.  FIRE  ALARM;  Eugene  Bucci  and  Quirino  Cicchctti,  Boston, 
Alass.  App.  filed  Dec.  3,  1906.  Has  a  spring  impelled  member  nor- 
mally restrained  by  a  flexible  strip  of  fusible  material  which  melts' or 
stretches  under  undue  heat. 
860,460.     BR.ANCH    BOX;  Morton    Havens,    Jr..    Albaiiy.    N.    Y.      App. 


'""■'/A.. 


end  with  lugs  into  which  may  be  screwed  the  fastening  devices  of  an 
insulatinf;  plate  or  cover. 

860,477.  METHOD  OF  ANB  MEANS  FOR  CHARGING  ELECTRIC 
FURNACES:  William  H.  Huffman.  Niagara  Falls  N.  V.  .\y\>.  r.led 
Feb.  15.  i<>07.  A  means  for  charging  electric  furnace*-  having  6«x- 
ible  and  rigid  walU  separating  the  raw  material  to  be  treai'.-d  from 
the   surrounding  embedding  mixture. 

860.481.  ELECTRIC  CUT-OUT;  Everett  O.  Jackson.  Stillwcll.  IIL 
App.  filed  Feb.  6,  1907.  A  cut-out  comprising  a  loop  arran»;cd  in 
the  grounded  conductor,  a  spring  member  forming  a  part  of  Jhe 
service  conductor,  and  means  for  normally  maintaining  said  «pnng 
member   to   form    a  continuation   of   the   service  conductor. 

860.^2.  CONTACT  PLUG  FOR  SOCKETS  FOR  ELECTRIC  LAMP; 
Frederick  W.  Jaeger  and  Gustav  A.  Landsee.  Milwaukee,  Wis.  App. 
filed  May  4,  1006.  Provides  a  contact  plug  having  scrcw-thrcaqea 
members  provided  with  spring  arms  and  means  adapted  to  be  manu- 
ally actuated  for  spreading  said  plug  members,  and  an  automatically 
retained  contact  plunger  co-operating  with  said  screw -threaded  mem- 
bers. 

86o,«5.  TROLLEY-WIRE  HANGER;  Walter  G.  Clark,  New  York. 
N.  Y.  App.  filed  June  20.  1906.  Covers  improvements  in  tiani{in^  or 
suspending  devices  for  overhead  trolley  wires,  and  particulaily  lo 
that  class  known  as  the  double-catenary  suspension.  Construction  in 
which  the  side  bars  and  spreader  bar  of  tnc  hanger  are  easily  ad- 
justable so  that  it  can  be  quickly  made  to  fit  var>'ing  conditions. 

86o,5-?2.  CIRCUIT-CLOSING  DE\ICE;  Roy  C.  Cram.  Bridgeport,  and 
Charles  L.  Graves.  Milford.  Conn.  App.  filed  Aug.  2,  1906.  A  switch 
having  a  pivoted  switch  arm  and  adabted  to  hang  vertically  and  nor- 
mally so  held  by  yielding  means.  Has  one  or  more  switch  levers' 
weighted  at   one   end  with   liquid  retarding  means  therefor. 

860.560.  AUTOMATIC  FIRE-EXTINGUISHER  SUPER\TSORY  SYS- 
TEM;  James  C.  Nolen,  Chicago,  111.  App.  filed  Sept.  11.  190J.  Re- 
lates to  automatic  fire-extinguisher  supervisoo'  systems  and  ha"!  means 
whereby  the  supervision  may  be  obtained  from  a  plurality  ^t  such 
systems  by  a  central  station  in  order  that  ihey  may  be  maintained 
constantly   in   effective  condition. 

860.561.  ART  OF  RAILWAY  SIGNALING;  Wesley  T.  Ob.ait.  Sirat 
ford,  and  Edward  F.  Latimer  and  William  Grunow.  Jr..  Bridge- 
port. Conn.  .\pp.  filed  Aug.  2,  1906.  System  for  effecting  the  move- 
ment of  railway  cars  or  trains  over  a  railway  either  in  tne  same  or 
opposite  directions,  whereby  cars  or  trains  may  enter  a  definite  sec- 
tion of  the  roadway  from  either  end  thereof  and  in  any  desired  num- 
ber, the  first  car  to  enter  such  section  effecting  the  operation  of 
signals  at  both  ends  of  the  section  giving  definite  indication,  and  the 
suceeding  cars  giving  additional  indications  to  show  -he  num^r 
thereof. 

860.568.  ELECTRIC  INCANDESCENT  LAMP  AND  C<»NNECTI0N 
THEREFOR;  William  J.  Phelps,  Detroit,  Mich.  Apo.  filed  Sept.  10, 
1902.  -An  electric  incandescent  lamp  provided  with  a  base  haviijs 
terminals  for  the  reception  of  current  from  a  suitable  larap-bolder, 
said  base  having  coupling  devices  about  its  outer  normally  projecting 
end.  said  coupling  devices  being  electrically  connected  with  the 
lamp    terminals. 

860  ^72.  MEANS  FOR  CONTROLLING  ELECTRIC-CURRENT-DIS- 
TRIBUTING SYSTEMS;  Joseph  L.  Routin.  Lyons,  France.  .\pp. 
filed  Dec.  1 5.  1 905.  .V  special  arrangement  for  use  in  cases  where 
a  plurality  of  generators  in  parallel  supply  alternating  currents,  and 
by  which  periodical  oscillations  or  hunting  of  the  regulating  mechan- 
ism is  prevented. 

860.587.  ELECTRIC  FURNACE:  Ross  C  Unger.  Cleveland,  Ohio.  .\pp. 
filed  Tuly  25.  1906.  -\n  electrical  furnace  comprising  a  casing  having 
refractory  finings  and  a  granular  resistance  material  1-  -atcdf  on  Ibe 
bottom  of  the  furn.^cc  and  haying  a  slab  of  refractor>-  material  for 
retaining   such   resistance   material   in   place. 

860601  ARRANGEMENT  OF  THE  FILAMENT  FOR  HIGH-VOLT- 
.\GE  INCANDESCENT  ELECTRIC  LA.MPS  OF  HIGH  EFFI- 
CIENCY; Carl  Glogau.  Stuttgart,  Germany.  App.  filed  May  17. 
1907.     Construction   of   support  for  tantalum  filaments. 

860,605.  FIRE  PROTECTION  SYSTEM:  James  G.  Nolcn.  Chicago.  lil. 
.■\pp.  filed  Sept.  17.  1904.  A  fire-protection  system  having  means  in 
conjunction    with    a    fluid    recepta 


ereby    different    conditions    of 


860, 


Furnace. 


■d  March  24.    1906. 
particularly    applicable 


structicn  of  branch  box  for  electric 
exposed    conduit    work.      Has   a 


ast 


pressure  exist  under  different  circumstances,  and  means  controlled 
by  the  pressure  for  giving  or  lr.insmitting  alarms  or  signals  upon  the  ■ 
cst.ibtismncnt   of  certain  pressure   conditions  of  the   system. 

860.606.  S.VFETY-FUSE;  Frani  Oprendck,  Vienna.  Austria  Hungary. 
.\pp.  filed  Sept.  12.  1905.  Improvements  in  safety  fu>e«;  (^i  the  kind 
in  which  an  asbestos  cord  is  provided  with  a  rapidly  conducting  and 
easily  fusible  material  and  passed  around  two  contact  pins  so  that 
a  fresh  piece  of  cord  ninv  be  drawn  into  place  whenever  desired. 

12.672.  ELECTROLVrU  CELL;  George  A.  Gabriel.  New  York.  N.  V. 
App.  filed  May  20.  1906.  .X  continuous  anode  for  electrolytic  cell* 
having  hurixon'tal  and  vertical  passages  therein  for  the  circulation  gi 
the  electrolyte  and  cavities  ot  >ubstamially  similar  outline  located 
atliaccnt  the  aforesaid  active  faces  of  said  anode. 
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The  Illuminating  Engineering  Convention. 

The  convention  of  the  Illuminating  Engineering  Society, 
which  has  been  held  at  Boston  the  past  week,  emphasizes  the 
remarkable  movement  of  the  past  18  months.  Although  the 
society  is  not  by  any  means  confined  to  electric  illumination, 
a  very  large  percentage  of  its  support  is  derived  from  electrical 
men  and  especially  from  those  connected  with  central-station 
work.  The  rapid  growth  of  this  new  society  is  one  of  the 
most  remarkable  episodes  in  the  history  of  technical  organiza- 
tions. The  society  was  started  in  January,  1906,  and  now  has 
.  in  the  neighborhood  of  1000  members.  When  one  considers 
how  long  it  took  other  engineering  organizations  in  the  country 
to  get  a  membership  of  1000,  this  record  is  somewhat  startling. 
The  fact  of  the  matter  is,  the  design  of  illumination  was  for 
a  number  of  years  previous  to  the  organization  of  -this  society 
in  a  backward  and  undeveloped  state.  As  far  as  electrical 
interests  were  concerned,  nearly  every  man'  connected  with 
the  lighting  industry  assented  readily  to  the  proposition  that 
the  majority  of  electric  light  installations  were  wasteful,  and 
ruinous  to  the  eyes,  and  that  there  was  chance  for  greater 
economy  with  a  small  expenditure,  at  this  point,  than  anywhere 
else  in  the  art  of  electric  lighting.  Nevertheless,  few  took  it 
upon  themselves  to  study  the  matter  so  as  to  remedy  these 
conditions,  and  the  amount  of  engineering  data  useful  in  the 
design  of  illumination  was  remarkably  small.  The  sudden 
growth  of  interest  in  illuminating  engineering  among  electric 
lighting  men  is  due  fundamentally  to  its  importance  to  the 
industry. 
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We  have,  as  our  readers  know,  been  actively  stirring  up 
interest  in  the  matter  and  giving  many  practical  and  specific 
suggestions  along  these  new  engineering  lines  the  past  two 
years,  and  are  glad  to  have  been  a  factor  in  the  promotion  of 
this  good  w^ork.  The  growth  of  the  Illuminating  Engineering 
Society  would  doubtless  also  have  been  much  less  rapid  had 
it  not  been  for  the  assistance  of  various  companies  engaged  in 
the  manufacture  of  illuminating  appliances,  the  sale  of  which 
is  dependent  upon  the  dissemination  of  scientific  knowledge 
in  regard  to  illumination.  This  is  nothing  to  the  society's 
discredit,  however.  It  has,  on  the  contrary,  been  fortunate  that 
corporations  with  a  commercial  interest  at  stake  and  with  suf- 
ficient selling  and  publication  bureaus  have  been  able  at  one  and 
the  same  time  to  further  their  own  and  those  of  the  society 
by  systematically  doing  everything  possible  to  increase  interest 
in  scientific  illumination.  The  transactions  of  the  Illuminating 
Engineering  Society  even  for  this  short  period  of  18  inonths, 
contain  a  great  amount  of  valuable  specific  data  on  actual 
results  obtained  with  various  .systems  of  lighting.  This  informa- 
tion is  of  the  greatest  service  to  the  man  who  is  planning  new 
or  overhauling  old  installations,  and  it  is  to  be  hoped  and 
expected  that  the  society  will  continiii-  its  siTvicos  to  the  art 
along  these  distinctively  useful  lines 
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Growth  of  Electric  Lighting. 

Attention  was  recently  called  in  these  pages  to  the  fact  that 
the  electric  street  railway  earnings  in  this  country  are  now  in 
excess  of  $360,000,000:  say  about  $1,000,000  a  day.  It  is 
well  known  that  street  railways  constitute  by  far  the  largest 
field  of  electrical  effort,  but  there  is  reason  to  believe  that 
electric  lighting  as  an  industry  is  growing  more  rapidly.  The 
rate  of  increase  in  street  railway  earnings  appears  to  be  very 
close  to  10  per  cent  annually.  But  in  electric  lighting,  gains 
of  20,  25  and  30  per  cent  reported  by  central-station  companies 
have  been  quite  common,  and  they  are  supported  by  other 
statistics.  In  his  recent  excellent  paper  before  the  National 
Electrical  Contractors'  .Association,  Mr.  J.  R.  Grouse,  Jr.,  in 
speaking  of  the  effects  of  the  campaign  of  cooperative  develop- 
ment with  which  his  name  is  so  worthily  identified,  staled  that 
incandescent  lamp  sales  had  increased  20  per  cent  in  1906  over 
the  preceding  year,  and  so  far  in  this  year  are  25  per  cent  over 
the  corresponding  period  of  1906.  Moreover,  the  gain  of  the 
central-station  systems  may  easily  be,  and  doubtless  is,  greater 
than  that  in  lamp  production,  for  the  reason  that  the  tendency . 
to  establish  isolated  plants  has  been  definitely  checked  by  the 
extension  of  circuits  and  the  lower  prices  of  electrical  energy. 


natural  ventilation  is  also  provided.  The  alternators  when 
under  load  furnish  sufficient  heat  to  dispel  any  dampness  that 
may  manifest  itself;  and  although  somewhat  restricted  as  to 
space,  the  power  house  is  as  comfortable  as  any  other  station 
building  of  like  capabilities. 


Narrowing  these  hints  and  suggestive  data  down  to  a  prac- 
tical point,  we  may  note  that  our  estimate  at  the  beginning 
of  the  year  of  $360,000,000  street  railway  earnings  was  ac- 
companied by  one  of  $175,000,000  for  electric  lighting  systems. 
The  latter  figure  is  probably  also  quite  near  the  mark.  But  in 
view  of  the  rate  of  growth  being  in  one  instance  at  least  twice 
as  great  as  in  the  other,  it  should  not  be  many  years  before 
central  stations  will  also  bo  earning  $360,000,000  a  year.  When 
they  do  that  the  industry  will  necessarily  be  deeply  affected 
and  modified  by  such  a  gigantic  income;  and  we  see  no  reason 
even  in  the  use  of  I -watt  lamps,  for  apprehending  any  falling 
off  in  the  rate  at  which  the  production  of  electrical  energy  is 
now  gaining  all  over  the  country. 


Novel  Hydro-Electric  Plant  Construction. 

The  peculiar  feature  of  the  recently  completed  hydro- 
electric plant  on  the  Patapsco  River  near  Ilchester,  Md.,  de- 
scribed elsewhere  in  this  issue,  is  that  the  power  plant  Is 
entirely  submerged.  At  first  blush,  this  statement  appears  in- 
credible; but  when  cognizance  is  taken  of  the  fact  that  the 
power  plant  is  located  within  the  dam  itself,  incredibility  gives 
place  to  credibility,  and  on  closer  examination  of  details,  to 
admiration  for  the  masterly  solution  of  the  problem  involved. 
The  station  is  the  first  of  its  kind  ever  built,  but  with  the 
rapid  and  extended  use  of  reinforced  concrete  and  the  practi- 
cability of  the  scheme  for  spillways  over  30  ft.  high,  it  seems 
safe  to  predict  that  it  will  not  long  retain  the  distinction  of 
being  the  only  example  of  its  kind.  The  advantages  of  the  ar- 
rangement where  cost  and  site  are  paramount  considerations, 
are  readily  apparent.  The  same  structure  serves  as  dam  and 
power  house;  the  available  fall  is  utilized,  and  with  slight 
modifications  the  suction  force  of  the  spillway  water  as  it  rushes 
over  the  mouth  of  the  tail  race  may  be  employed  to  increase 
the  effective  head  by  lowering  the  water  level  in  the  race  well. 
With  power  houses  as  ordinarily  constructed  below  the  dam. 
the  contrary  effect  obtains. 


The  structure  represents  the  latest  development  in  dara  design. 
Heretofore  solid  masonry  was  considered  the  .only  safe  and 
permanent  device  to  impound  water,  reliance  being  placed  on 
the  enormous  weight  of  the  dam  to  resist  the  water  pressure. 
In  the  dam  under  consideration,  the  water  pressure  is  utilized 
to  maintain  its  position,  the  up-stream  side  being  so  propor- 
tioned and  shaped  that  the  weight  of  the  wafer  upon  it  equals 
the  horizontal  pressure  component.  The  dam  is  merely  a 
shell  in  which  the  necessary  rigidity  and  strength  are  secured 
by  a  very  small  fraction  of  the  quantity  of  material  needed  in 
the  former  construction.  The  deck  and  apron  arc  supported  on 
buttresses  and  have  a  section  just  sufficient  to  resist  bending 
under  water  pressure,  a  large  factor  of  safety,  of  course,  being 
allowed.  The  structure  may  be  built  in  considerably  less  time 
than  a  solid  dam,  and  the  interior  may  be  utilized  as  in  the 
present  instance  for  housing  the  electrical  equipment 


Abundant  natural  light  is  obtained  through  windows  located 
on   the  down-stream   side  of   the   dam   beneath   the   falls,   and 


The  Localization  of  Faults  in  Hk;h-Tension 
Transmission  Lines. 
The  localization  of  faults  is  a  fine  art  in  underground  or  in 
submarine  telegraphy.  There  are  men  who  are  specially  trained 
to  th'at  art  An  inaccurate  localization  may  involve  much  un- 
necessary expense.  In  overhead  wire  telegraphy,  electrical 
localization  to  a  lesser  degree  of  refinement  is  often  called 
for,  and  the  same  is  true  for  underground  electric  light  wires, 
in  the  great  majority  of  cases  of  faults  in  electric  lighting  and 
power  systems,  the  localization  is  not  effected  by  me.'^surements, 
but  by  switching  sections  of  line  on  or  off  until  the  fault  is 
determined  within  the  limits  of  a  single  section,  and  this 
section  is  then  either  overhauled  or  removed.  A  paper  by 
Mr.  L.  C.  Nicholson,  read  at  Niagara  Falls,  before  the  American 
Institute  of  Electrical  Engineers  on  "Location  of  Broken  In- 
sulators and  Other  Transmission  Line  Troubles,"  deals  with 
the  localization  of  faults  on  60,000-volt  transmission  circuits. 
In  many  of  these  faults  the  insulation  is  not  found  defective 
until  the  voltage  rises  nearly  up  to  the  normal  working  value, 
as,  for  example,  when  a  broken  insulator  arcs  over  to  ground, 
as  soon  as  the  working  voltage  is  applied,  but  insulates  effective- 
ly at  slightly  lowered  voltage.  The  method  consists  essential- 
ly in  using  the  generator  switchboard  connections  and  ap- 
paratus with  the  faulty  line  looped  directly  to  a  parallel  good 
wire  behind  the  generator  switchboard  and  also  at  the  distant 
end  of  the  line.  One  star-branch  of  a  three-phase  group  of 
high-tension  transformers  with  grounded  neutral  point  is  then 
switched  on  the  loop  at  the  generator  switchboard,  and  the 
readings  of  the  ammeters  on  the  good  and  faulty  lines  are 
simultaneously  noted.  In  order  to  limit  the  current  to  ground 
through  the  fault,  a  suitable  resistance  has  to  be  inserted  at  the 
switchboard. 

.■\  convenient  adjustable  resistance  for  a  60-kilovoll,  100- 
ampere  current  is  not  easy  to  construct,  but  the  paper  states 
that  ordinary  cement  concrete  columns,  one  square  foot  in  cross 
section  and  12  feet  long,  with  expanded  metal  terminals  make 
handy  units.    Four  such  columns,  each  having  .t  cold  resistance 
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of  about  2000  ohms,  are  described  as  having  been  used  in  series- 
parallel  combinations  with  advantage.  It  is  clear,  as  pointed  out 
in  the  paper,  that  if  the  ammeter  readings  on  the  good  and 
faulty  lines  are  equal,  the  fault  is  to  be  looked  for  at  the 
distant  end  of  the  loop;  while  if,  on  the  other  hand,  all  the 
current  is  on  the  faulty  wire,  and  none  on  the  good  wire,  the 
fault  may  be  looked  for  close  by.  In  all  cases,  the  "impedance 
drops"  between  the  switchboard  and  fault  must  be  equal  along 
both  wires.  If  the  wires  have  the  same  size,  and  are  at  the 
same  distances  apart  with  respect  to  each  other  and  to  the 
ground,  the  impedance  drops  will  be  proportional  to  the  re- 
sistance drops ;  otherwise  corrections  must  be  made  for  the 
differences  in  resistance  and  reactance.  The  advantage  of  this 
method  of  testing  lies  in  the  fact  that  it  does  not  require  special 
apparatus,  or  the  loss  of  time  necessary  to  run  a  number  of 
testing  leads.  Not  only  is  a  60-kilovolt  transformer  a  novel 
kind  of  testing  battery,  but  switchboard  watt-hour  meters  are 
novel  testing  instruments. 


Solar  Energy  and  Temperature. 

In  the  last  number  of  the  Physical  Review  Mr.  W.  W.  Cob- 
lentz  contributes  an  article  upon  solar  radiation,  which  sums  up 
what  has  recently  been  ascertained  concerning  the  probable 
temperature  of  the  sun  and  moon.  It  appears  that  the  radia- 
tion power  of  the  sun,  at  the  surface  of  the  earth,  amounts  to 
about  1.75  kw  per  square  meter  of  perpendicularly  exposed 
earth-surface.  Of  this,  the  books  tell  us  about  one-quarter  is 
absorbed  in  the  air,  when  the  sim  is  at  its  zenith,  or  getting  in 
his  best  work;  so  that  what  reaches  the  earth  when  the  sun  is 
overhead  is,  say,  about  1.3  kw  per  square  meter.  In  the  tem- 
perate zones,  where  the  sun  is  never  vertically  overhead,  the 
layer  of  air  passed  through  by  the  sun's  rays  is  thicker  and  the 
absorption  consequently  greater,  especially  in  early  morning 
and  late  evening,  so  that  a  square  meter  of  surface  kept  facing 
the  sun  all  day  long  during  a  clear  summer  day  might  only  re- 
ceive an  average  radiation  power  of  about  0.5  kw.  Of  course, 
the  square  meter  would  reflect  away  a  large  proportion  of  this 
power,  if  its  surface  were  of  polished  metal,  and  even  a  dull 
black  surface,  like  that  of  plumbago,  would  dissipate  convective- 
ly  the  heat  which  it  received,  so  that  it  is  very  hard  to  catch 
and  utilize  this  radiated  solar  power.  Nevertheless,  if  we  could 
employ  this  power  practically  and  conveniently,  we  should  ob- 
tain an  immense  benefit.  Thus,  allowing  that  the  noon- 
day solar  power  pn  a  bright  day  was  I  kw  per  square-meter  of 
perpendicularly  exposed  surface,  we  should  only  have  to  ex- 
pose a  surface  of  10  meters  square  in  order  to  receive  100  kw; 
and  if  an  efficiency  of  50  per  cent  were  imagined  in  the  ap- 
paratus, we  would  be  able  to  develop  50  kw  during  the  brightest 
part  of  the  day  from  a  disk  about  37  ft  in  diameter. 


The  only  solar  engine  which  has  yet  been  made  successful  is 
the  waterfall.  A  fraction  of  the  solar  radiation  energy  reach- 
ing the  surface  of  the  earth  is  expended  in  converting  sur- 
face ocean-water  into  steam  or  water-vapor  and  in  raising  that 
steam  to  an  elevation  among  the  clouds.  Part  of  this  energy  is 
released  in  rainfall,  and  only  an  insignificantly  small  fraction  of 
the  rainfall  occurs  on  elevated  land  in  such  a  manner  that  a 
waterfall  can  be  marie  available.  There  is  at  least  one  other 
type  of  solar  engine  possible,  and  that  is  a  surface  of  chemical 
substance  exposed   to   solar   radiation    and    capable    nf    being 


chemically  transformed  to  a  stable  substance  which  will  subse- 
quently give  up  Its  energy  for  consumption.  A  grass  meadow 
supporting  horses  is  a  crude  form  of  such  a  machine.  A  small 
fraction  of  the  incident  solar  energy  is  usefully  absorbed  by  the 
chlorophyll  in  the  grasses,  permitting  them  to  build  up  a 
hydrocarbon  structure  from  an  environment  of  gaseous  water 
and  carbon-dioxide.  The  horses  consume  and  assimilate  the 
grass,  and  each  is  capable  of  delivering  a  few  kilowatt-hours 
a  day  of  solar  energy — an  infinitesimal  fraction  of  the  total  solar 
energy  incident  on  the  meadow.  It  might  be  possible  to  find  a 
chemical  substance  much  superior  to  chlorophyll  as  a  recipient 
or  storage  material,  and  capable  of  releasing  its  energy  in  an 
electrical  way.  The  paper  shows  that  the  surface  temperature 
of  the  sun  works  out  about  5980°  absolute  or  5707°  C,  each 
square  meter  of  solar  surface  liberating  apparently  67,600  kilo- 
watts or  not  far  from  100,000  horse-power.  The  effective  tem- 
perature of  the  moon  on  the  side  facing  the  sun  appears  to  be 
about  82°  C.  This  shows  how  small  a  share  of  incident  radia- 
tion energy  a  reflector  can  claim  as  commission  for  its  duty. 
The  moon  is  supposed  to  have  little  else  to  do,  from  a  human 
utility  standpoint,  than  to  reflect  radiation.  She  constantly  re- 
ceives a  large  total  amount  of  radiation  power,  but  is  not 
able  to  raise  her  surface  temperature  thereby  beyond  about 
100°  C. 


High-Tension  Wires  in  Stations. 

The  question  of  enclosing  high-tension  wires  in  power  houses 
and  sub-stations  received  an  interesting  and  at  times  an  amusing 
discussion  at  the  transmission  meeting  of  the  A.  I.  E.  E.  in 
Chicago.  The  discussion  hinged  on  the  amount  of  trouble  and 
expense  to  which  one  is  justified  in  going  in  enclosing  high- 
tension  wires  with  fire-proof  barriers  in  stations  and  sub- 
stations. Although  the  consensus  of  opir.ion  upheld  the  common 
practice  of  placing  fire-proof  barriers  around  all  high-tension 
conductors  in  important  power  stations,  there  were  some  un- 
orthodox views  expressed  as  to  future  development,  which 
are  altogether  likely  to  receive  more  consideration  than  they 
have  recently,  as  commercial  voltages  keep  rising  and  expenses 
of  barrier  protection  for  bus-bars  in  stations  increase.  The 
views  expressed  by  Mr.  P.  M.  Lincoln,  chairman  of  the 
meeting,  were  to  the  effect  that  there  are  no  satisfactory 
fire-proof  insulating  barriers  for  voltages  of  60,000  and  over, 
and  that  the  tendency  in  the  future  will  be  to  keep  high-tension 
bus-bars,  and,  in  fact,  all  high-tension  apparatus  except  the 
instruments,  outside  of  buildings  as  much  as  possible.  Certain 
it  is  that  at  the  present  time  the  cost  of  high-tension  bus-bar 
compartments  in  some  of  our  highest  voltage  plants  is  running 
into  formidable  figures,  and  it  is  certainly  worth  while  to  stop 
and  ask  whether  it  is  necessary  that  all  of  this  work  be  kept 
indoors.  When  it  comes  to  handling  extremely  high  voltages, 
nothing  is  quite  so  good  as  ample  air  space  between  conductors. 
With  ample  air  space  in  the  open,  the  worst  that  can  happen 
is  a  temporary  arcing-across  which  may  momentarily  interrupt 
the  service,  but  which  is  not  likely  to  cause  any  such  long 
shut-down  for  repairs  as  fireworks  in  enclosed  bus-bar  com- 
partments where  space  is  limited.  The  practice  of  running  high- 
tension  wires  promiscuously  around  inside  of  stations  and  sub- 
stations without  enclosing  them  is  to  be  condemned.  In  large 
city  systems  where  the  e.  m.  f.  is  from  10,000  to  20,000  volts 
and   employees   are   constantly    working   in    the   station    where 
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room  is  limited,  the  lireproof  barrier  has  great  value  simply  as 
a  mechanical  protection  against  contact  of  employees  with  wires. 
The  higher  the  voltages  the  less  feasible  it  becomes  to  enclose 
them  in  this  way,  and  the  more  important  it  is  that  plenty  of 
room  be  allowed  with  wires  and  bus-bars  kept  entirely  away 
from  where  employees  arc  working.  Such  conditions  are  more 
easily  obtained  outdoors  than  indoors,  and  fortunately  in  places 
where  extremely  high  voltages  are  used,  there  is  usually  plenty 
of  outdoor  ."Space  in  which  to  apply  the  outdoor  bus-bar  idea. 


Switchboard  Practice  for  e.  m.  f. 's  of  60  Kilovolts 
AND  Upwards. 

It  is  partly  in  consequence  of  the  rise  in  the  price  of  copper 
during  recent  years  that  line  voltages  have  steadily  risen. 
A  few  years  ago,  10  kilovolts  was  regarded  as  a  high  pressure. 
Then  came  40  kilovolts,  and  60  kilovolts.  Now  the  pressure 
of  60  kilovolts  has  ceased  to  be  remarkable,  and  we  are  facing 
the  advent  of  88  and  100  kilovolts.  .\n  A.  I.  E.  E.  paper  by 
Mr.  Stephen  A.  Hayes  on  the  above  topic  illustrates  the  special 
changes  which  high-voltage  transmission  has  already  brought 
about  in  central-station  switchboard  design.  The  high-tension 
switch-room  is  a  large  hall,  containing  nothing  but  the  trans- 
formers and  switches.  The  most  noticeable  feature  is  the 
ample  clearance  between  conductors,  and  the  large  number  of 
high-tension  insulators  carrying  cables  that  make  as  few  curves 
as  possible  on  their  route  to  the  overhead  lines  outside  the 
building.  The  higher  the  voltage,  the  more  elbow  room  and 
clearance.  At  60  kilovolts,  the  floorspace  in  the  switching  room 
is  about  i/io  square  foot  per  kilowatt,  while  at  100  kilovolts, 
the  floorspace  is  about  Va  square  foot  per  kilowatt.  No  one 
is  supposed  to  enter  the  high-tension  switching  house  while 
the  plant  is  at  work,  and  all  the  circuit-breakers  are  operated 
automatically  from  a  distant  switchboard.  It  is  pointed  out 
in  the  paper  that  it  is  intended  to  dispense  with  the  walls  of  the 
switching  house  altogether  in  the  future,  where  the  climatic 
conditions  will  permit,  and  place  the  transformers,  circuit- 
breakers,  etc.,  in  the  open  air.  Since  the  transformers,  choke- 
coils  and  circuit-breakers  all  operate  under  oil  in  strong  metal- 
lic cases,  there  is  no  reason -why  these  devices  could  not  all 
be  designed  with  weatherproof  covers  for  out-of-door  location. 
The  lightning-arresters  are  perhaps  the  only  devices  that  call 
for  shelter,  and  a  roomy  type  of  sentry  box  could  be  allowed 
for  them.  The  transfer  of  the  switching  plant  to  an  out-of-door 
location  would  certainly  aid  in  securing  more  room  and  clear- 
ance between  conductors.  So  far  as  the  pilot  switchboard  is 
concerned,  with  all  its  measuring  instruments  on  the  low-tension 
side,  there  is  but  little  difference  whether  the  line  voltage  be 
II  kilovolts  or  100  kilovolts. 


The  paper  advocates,  in  general,  the  use  of  the  open  system 
of  high-tension  wiring,  rather  than  the  enclosed  system.  In  the 
enclosed  system,  all  of  the  bus-bars,  leads,  circuit-breakers,  etc.. 
are  in  separate  channels  or  compartments  of  masonry,  the 
theory  being  that  this  interposition  of  brick  or  cement  tends 
to  prevent  the  formation  or  the  maintenance  of  a  short-circuit- 
ing arc.  The  advocates  of  the  open  system  maintain,  on  the 
other  hand,  that  the  violence  of  a  short-circuit  arc  depends 
upon  the  current  flow  and  not  on  the  voltage,  that  the  masonry 
prevents  good  insulation,  and  prevents  proper  inspection  and 
repair.      The   difTereiH-e    oi   opinion   between   the   advocates    of 


closed  and  open  bus-bar  construction  resembles  that  which  used 
t(3  exist  some  years  ago  between  the  advocates  of  insulation 
and  non-insulation  for  wiring.  Everyone  now  admits  that 
distributing  wires,  in  buildings  or  out,  should  be  insulated,  or 
covered,  when  of  low  voltage.  The  reason  is  that  such  cover- 
ing as  is  readily  applied  is  adequate  insulation  and  protection. 
As  the  voltage  is  raised,  the  insulating  cover  is  first  increased, 
but  after  a  certain  voltage  is  reached,  it  is  generally  admitted 
that  it  is  useless  to  add  to  the  insulation,  and  in  fact  that  it  is 
worse  than  useless  to  attempt  to  do  so,  because  a  considerable 
expense  is  added  without  benefit,  and  a  false  sense  of  security 
is  given  by  the  appearance  of  an  insulating  cover.  So  in  regard 
to  open  and  enclosed  bus-bars,  there  is  no  doubt  an  advantage 
in  bricking  in  the  conductors  and  circuit-breakers  up  to  a  certain 
voltage.  Above  that  voltage  it  is  doubtful  whether  the  cellular 
structure  is  of  any  assistance,  and  whether  it  may  not  even  be 
more  harmful  than  helpful,  besides  adding  considerably  to 
the  expense.  It  seems  likely,  therefore,  that  up  to  30  kilovolts, 
we  may  find  new  plants  retain  the  enclosed  structure  for  their 
bus-bars  and  switches,  but  that  for  pressures  of  60  kilovolts  and 
more,  the  open  structure  of  conductors  may  be  preferred. 
Whichever  view  of  the  situation  an  engineer  may  take,  there 
can  be  no  doubt  that  more  high-tension  systems  will  continually 
make  their  appearance.  With  the  high-tensions  will  come  the 
necessity  for  simplicity  in  the  wiring  and  structure.  Only  by 
simplicity  can  reliability  and  permanence  be  ensured.  There 
can  be  no  doubt  that  the  simplest  kind  of  structure  for  high- 
tension  bus-bars  and  wiring  is  one  that  is  in  plain  sight  at  all 
times. 

Central  Station  Smoke. 

Recent  government  statistics  noted  in  our  colun;ns  have  set 
serious  limits  to  the  supply  of  anthracite  coal,  which  will 
apparently  be  quite  beyond  the  reach  of  power  plants  of  any 
kind  within  some  fifty  years,  because  it  will  then  be  very  scarce 
and  very  dear.  Even  now  bituminous  coal  is  the  main  de- 
pendence of  central  stations ;  but  its  use  in  many  cities  is  ac- 
companied by  considerable  trouble  on  account  of  the  attitude  of 
various  authorities,  official  or  self  constituted,  and  the  conse- 
quence is  we  see  frequently  mention  of  litigation  or  complaint 
based  on  the  "smoke  nuisance."  The  New  York  Edison  Com- 
pany, for  example,  which  uses  enormous  quantities  of  coal  and 
which  has  been  most  zealous  in  its  efforts  to  minimize  smoke 
emission,  has  been  a  target  for  much  abuse  and  not  a  few- 
lawsuits  that  might  be  characterized  as  "strikes."  We  under- 
stand that  its  more  recent  investigations  again  promise  great 
improvement  in  this  direction  of  suppressing  smoke.  In'  fact, 
its  stacks  are  notable  for  freedom  from  smoke,  while  one  of 
the  very  worst  offenders  is  the  U.  S.  Government  itself.  In 
fact,  as  a  writer  on  smokeless  cities,  in  Harper's  H'cckly,  says 
this  week:  "Smoke-preventing  devices  are  being  used  by  the 
large  plants  voluntarily.  The  campaign  against  the  smoke  nuis- 
ance does  not  affect  them.  From  an  economical  point  of  view 
I  hey  are  doing  away  with  belching  chimneys.  They  know  too 
well  that  great  clouds  of  drifting  smoke  indicate  poor  economy' 
of  operation  through  imperfect  combustion.  The  smokeless 
stack  is  an  indication  of  careful  tiring  and  imperfect  combustion." 
This  is  the  fact,  and  no  man  is  more  anxious  for  careful  firing 
and  complete  combustion  than  your  modern,  progressive  central- 
station  manager. 
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New  Jersey   Development. 

One  of  the  most  interesting  examples  in  this  country  of 
electrical  consolidation  is  afforded  by  New  Jersey,  which  con- 
tains what  is  probably  the  largest  unified  system  of  light  and 
traction  to  be  found  anywhere  in  the  world.  The  Public  Service 
Corporation  has  brought  under  one  control  and  management 
the  leading  utilities  of  a  very  large  portion  of  the  state,  and  is 
now  working  out  the  problems  that  must  necessarily  arise  with 
such  a  unification.  The  lighting  department,  carried  on  sep- 
arately from  the  traction,  presents  many  features  of  interest, 
and  these  are  none  the  less  worthy  of  study  because  Mr.  Dudley 
Farrand,  the  president  of  the  National  Electric  Light  Associa- 
tion, is  so  intimately  connected  with  that  branch  of  the  work. 
We  are  glad,  therefore,  to  present  in  this  issue  in  our  sale-of- 
current  section  an  article  dealing  with  the  Public  Service  meth- 
ods of  advertising  and  pushing  its  business.  Everyone  knows 
that  a  large  amount  of  energy  and  ability  has  been  applied  to 
this  work,  and  this  brief,  comprehensive  description  will  be 
found  more  than  usually  suggestive  to  those  dealing  with  similar 
situations  in  the  great   field  of  light,  power  and  traction. 


Locking  Horns  with  Opportunity. 

During  the  past  month  the  city  of  Philadelphia  was  made  the 
rendezvous  for  the  members  of  the  Order  of  Elks,  and  despite 
the  torrid  rigors  known  to  that  region  in  July,  the  occasion 
was  celebrated  with  astounding  vim  and  success.  The  interest- 
ing part  of  the  affair  to  electrical  people  was  the  brilliant 
illumination,  which  must,  with  all  moderation,  be  said  to  have 
constituted  one  of  the  finest  spectacles  of  the  kind  ever  seen 
on  this  continent.  Yet  it  need  not  have  been  so ;  it  might  well 
have  been  otherwise ;  but  the  Philadelphia  Edison  Company 
locked  horns  with  the  opportunity  and  with  the  Elks  in  a  very 
clever  manner,  and  the  result  is  noted  elsewhere  in  our  pages.  The 
advertising  in  preparation  for  the  affair  was  skilful,  liberal  con- 
cessions were  madfe  with  the  intent  to  arouse  the  public  spirit  of 
the  storekeepers  and  the  community ;  and  Philadelphia  may  be 
proud  of  the  splendid  crescendo  attained.  Probably  the  company 
gained  little  or  nothing  directly  from  its  effort,  but  the  public 
eye  has  been  educated  to  a  new  idea  of  the  value  of  light  and 
color  which  will  unquestionably  bring  a  great  deal  of  hitherto 
undeveloped  business  in  the  near  future.  Boston  is  enjoying 
at  the  present  time  the  same  lesson  and  experience  in  connection 
with  the  Old  Home  festival. 


Rational  Central  Station  Rate  Systems. 

The  letter  from  Mr.  Henry  L.  Doherty  on  central  station 
rates,  printed  elsewhere,  and  the  1892  paper  by  the  late  Dr. 
John  Hopkinson  to  whi'-h  it  refers  and  which  we  reprint  in  this 
issue  bring  up  reflections  not  at  all  favorable  to  the  alert- 
ness of  the  central  station  business  management  of  this  coun- 
try in  the  past.  When  our  central  stations  were  casting  off  the 
flat  rate  system  of  charging  and  adopting,  not  without  trepida- 
tion, the  meter-rate  system,  the  rational  method  of  charging 
which  only  at  present  is  attaining  a  solid  status  on  this  side  of 
the  water,  had  already  forged  to  the  front  in  Great  Britain. 
When,  in  1892,  Dr.  Hopkinson  read  the  paper  above  referred  to, 
the  system  he  advocated  had  already  been  applied  at  Man- 
chester, and  shortly  after  was  adopted  in  many  other  British 
stations.  As  modified  and  energetically  advocated  by  Mr. 
Arthur  Wright,  it  became  more  widely  known,  and  in  this 
country  the  Hopkinson-Wrighf  system  was  applied  by  the  Chi- 
cago Edison  Company,  a  decade  or  more  ago.     Vet   the   Hop- 


kinson principle  was  almost  entirely  ignored  in  rate-making  by 
our  central-station  men,  even  in  discussion,  until  Mr.  Doherty 
when  a  newcomer  in  the  field,  discovered  and  recognized  its 
high  value  and  with  characteristic  energy,  proceeded  at^once  to 
apply  it  and  strongly  advocate  its  merits.  The  recent  general 
awakening  of  central  stations  and  the  spirit  of  progressiveness 
which  now  characterizes  the  industry,  renders  it  probable  that 
in  one  form  or  other  the  Hopkinson  method  will  before  long 
receive  wide  extension  here,  and,  consequently,  as  pointed  out 
by  Mr.  Doherty,  it  will  be  well  for  all  central  station  men  to 
read  the  originator's  classical  paper  on  the  subject,  which  we 
reprint. 


The  application  of  the  Hopkinson  principle  may  be  questioned 
on  the  ground  of  inexpediency  in  particular  cases,  but  its  fun- 
damental soundness  cannot  be  attacked,  for  it  is  based  upon  the 
solid  ground  of  equally  fair  treatment  to  every  class  of  cen- 
tral station  customer,  whether  large  or  small  user.  Briefly,  it 
divides  the  fixed  or  "stand-by"  or  "readiness-to-ser\'e"  plant 
cost  among  all  customers  in  the  proportion  that  each  customer 
makes  demand  on  the  capacity  of  the  plant;  to  which  sum  is 
added  the  actual  operating  cost,  plus  a  profit,  chargeable  to  the 
manufacture  and  distribution  of  the  electricity  used  by  each  cus- 
tomer. To  determine  the  exact  details  of  such  an  equitable 
arrangement  is  a  matter  not  unattended  with  difficulties,  but 
any  of  the  present  systems  based  upon  the  Hopkinson  principle, 
even  if  open  to  some  objection  in  detail,  is  much  more  rational 
and  fair  to  all  customers  than  a  straight  meter  rate.  The 
Wright  system  of  basing  the  fixed  cost  charge  on  the  maximum 
demand  made  for  current  during  the  period  for  which  bills  are 
rendered,  is  perhaps  the  ideal  application  of  the  Hopkinson 
principle,  and,  indeed,  was  pronounced  by  Dr.  Hopkinson  to  be 
an  improvement  on  his  own  method  of  applying  it  at  Manches- 
ter. The  method  advocated  by  Dr.  Doherty,  namely  fixing  the 
"readiness-to-serve"  charge  by  the  number  of  lamps  connected, 
while  less  exact  has  the  advantage  of  no  cost  for  instruments 
and  minimum  complication  in  application.  An  improvement  has 
been  made  to  this  method  by  Mr.  Doherty  by  removing  from 
the  operating  cost  the  average  of  the  cost  of  meter  reading 
and  similar  personal  services  practically  the  same  for  the  largest 
and  smallest  user,  and  making  on  the  bill  a  uniform  charge  for 
such  service  to  all  customers. 


When  Dr.  Hopkinson  announced  his  system,  central  station 
supply  was  practically  for  lighting  service  alone.  Since  then 
the  motor  load  has  become  a  matter  of  importance,  and  also 
more  recently  the  use  of  electricity  for  cooking  and  heating 
When  the  demand  of  these_ services  extends  over  the  time  of 
peak  load,  there  may  be  no  more  reason  for  making  conces- 
sions in  "stand-by"  charges  than  in  the  cases  of  long-hour 
lighting.  Yet  since  the  equipment  cost  of  a  station  is  fixed  by 
the  peak  load,  and  long-hour  loads  employ  the  equipment  dur- 
ing periods  when  it  would  otherwise  be  idle  some  modification — 
or  rather  entension — of  the  Hopkinson  system  is  indicated  if 
the  principle  of  equity  in  all  charges  is  to  be  maintained.  To 
meet  such  cases,  the  two-meter  system  has  been  advocated  and 
applied  to  a  limited  extent,  but  is  handicapped  by  its  cost  and 
complication.  Almost  all  central  stations  have  some  of  special 
system  of  rates  for  motor  loads,  empirical  and  otherwise,  and 
the  time  seems  ripe  for  the  establishment  of  some  general  priti- 
ciplcs  upon  which  to  found  a  rational  system  of  charging  I'lr 
non-peak   motor,   cooking,   heating   and   sign   load. 
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Copper    Degraded    to   Lithium. 

Recent  cable  dispatches  from  England  intimate  that  Sir 
William  Ramsay  has  resumed  or  made  public,  researches  into 
the  transmutation  of  metals,  by  means  of  radium  emanations. 
Note  of  this  work  has  already  been  made.  .\  special  dispatch  of 
July  26,  to  the  New  York  Sun,  says :  Sir  William  Ramsay,  the 
distinguished  chemist,  is  writing  the  results  of  his  researches 
into  radium  emanations  for  the  Chemical  Society  and  they  will 
be  published  at  the  end  of  August.  This  highly  technical 
statement  will  set  forth  that  he  has  succeeded  in  "degrading" 
copper  to  the  first  member  of  its  family,  that  is,  lithium. 

This  is  heralded  by  the  Lancet  and  some  other  papers  as 
being  tantamount  to  the  discovery  of  the  philosopher's  stone 
of  the  ancient  alchemists,  and  as  the  realization  of  the  trims- 
mutation  of  metals.  It  will  be  recalled,  however,  that  discus- 
sion of  the  transmutation  of  elements  at  the  meetinij  cf  the 
British  Association  last  year  arising  from  the  apparent  produc- 
tion of  helium  from  radium  led  to  a  vigorous  controversy  in 
which  Lord  Kelvin  and  other  eminent  men  repudiated  (he 
transmutation  idea,  which  was  as  strongly  supported  by  Sir 
Oliver  Lodge  and  others. 

Sir  William  Ramsay's  latest  experiments  do  not  seem  iikely 
to  have  settled  these  differences,  but  rather  will  awaken  the 
discussion.  The  eminent  chemist  himself  modestly  dis;Uims 
ability  to  transmute  elements,  but  he  believes  that  the  result  of 
his  "degradation"  of  copper  will  be  of  far-reaching  importance. 
He  makes  the  following  declarations  among  others : 

"From  its  inactivity  it  is  probable  that  the  radium  emanation 
belongs  to  the  helium  series  of  elements.  During  its  sponta- 
neous change  it  parts  with  a  relatively  enormous  amount  of 
energy.  The  direction  in  which  that  energy  is  expended  may 
be  modified  by  circumstances. 

"If  the  emanation  is  alone  or  in  contact  with  hydrogen  and 
oxygen  gases  a  portion  is  decomposed  or  disintegrated  by  the 
energy  given  off  by  the  rest.  The  gaseous  substance  produced 
is  in  this  case  helium.  If,  however,  the  distribution  of  the  energy 
is  modified  by  the  presence  of  water  that  portion  of  the  emana- 
tion which  is  decomposed  yields  neon,  and  if  in  the  presence 
of  copper  sulphate,  argon. 

"Similarly,  copper  acted  upon  by  the  emanation  is  degraded 
to  the  first  member  of  its  group,  namely,  lithium.  It  is  impos- 
sible to  prove  that  sodium  or  potassium  is  formed,  seeing  that 
they  were  constituents  of  the  glass  vessel  in  which  the  solution 
was  contained,  but  from  analogy  in  the  decomposition  products 
of  the  emanation  they  may  also  be  products  of  the  degradation 
of  copper." 


The   Electrical  Jobbers'   Convention. 

The  Electrical  Jobbers'  Association,  for  such  the  electrical 
supply  dealers  of  the  United  States  have  named  themselves,  held 
its  annual  convention  at  the  Clifton  House,  Niagara  Falls, 
Canada,  July  23,  24,  25  and  26.  The  attendance  was  large,  dele- 
gates coming  from  such  distant  points  as  San  Francisco  and  Los 
Angeles.  The  sessions  were  divided,  some  being  for  members 
only,  and  some  were  open  meetings  at  which  the  manufacturers 
and  others  present  were  invited  to  participate.  This  served  to 
harmonize  matters  and  bring  the  jobber  and  manufacturer  into 
closer  relations. 

The  entertainments  provided  were  many  and  varied.  The 
opening  day  closed  with  a  vaudeville  and  smoker,  which  went 
off  splendidly.  On  Thursday  a  baseball  game  in  the  morning 
afforded  great  amusement  to  the  spectators  and  was  an  im- 
mense financial  success  through  the  efforts  of  W.  W.  Low,  of 
Chicago.  On  Thursday  evening  a  banquet  was  given  at  the 
hotel  and  was  attended  by  upwards  of  300,  including  members 
and  guests. 

Among  the  manufacturers  who  sent  representatives  to  the 
meeting  were  the  following :  Hemingray  Glass  Company,  D.  C. 
Heniingray ;  Eastern  Carbon  Works,  E.  J.  Wilson ;  The  Dale 
Company,  H.  S.  Salt;  V.  C.  Gilpin,  V.  C.  Gilpin;  Machado  & 
Roller,  F.  W.  Roller;  National  Carbon  Company,  Messrs.  Car- 


rier and  Cotabish;  Marshall  Electric  Company,  Norman  Mar- 
shall ;  Brookfield  Glass  Company,  B.  M.  Downs ;  .American 
Circular  Loom  Company,  Oscar  Hoppe,  A.  T.  Clark  and  Alex 
Henderson ;  Condit  Electrical  Manufacturing  Company,  S.  B. 
Condit,  Jr.;  Hart  &  Hegeman  Manufacturing  Company,  Messrs. 
Searing  and  Morris;  Harvey  Hubbell,  H.  W.  Bliven;  H.  W. 
Johns-Manville  Company,  J.  W.  Perry;  Franklin  Electrical 
Manufacturing  Company,  Charles  I.  Hills  and  P.  S.  Klees;  Pass 
&  Seymour,  John  W.  Brooks ;  Crouse-Hinds  Electric  Company, 
H.  B.  Crouse  and  F.  M.  Hawkins;  Safety  Armorite  Conduit 
Company,  Robert  Garland  and  F.  C.  Hodkinson ;  Brilliant  Elec- 
tric Company,  E.  J.  Kulas ;  E.  G.  Bernard  Company,  E.  G.  Ber- 
nard; National  Metal  Molding  Company,  C.  E.  Corrigan  and 
H.  B.  Kirkland;  D.  &  W.  Fuse  Company,  W.  S.  Sisson;  Chase- 
Shawmut  Company,  H.  P.  Moore;  R.  B.  Corey  Company,  Harry 
Adams;  New  York  Insulated  Wire  Company,  P.  H.  Hoover; 
American  Conduit  Manufacturing  Company,  T.  H.  Bibber; 
Bryan  Marsh  Company,  E.  H.  Haughton;  Holophane  Glass 
Company,  V.  R.  Lansingh;  Shelby  Electric  Company,  J.  C 
Fish ;  India  Rubber  &  Gutta  Percha  Insulating  Company,  J.  B. 
Olson;  Arrow  Electric  Company,  EL  R.  Grier;  T.  G.  Grier  Com- 
pany, T.  G.  Grier;  Couch  &  Seeley  Company,  E.  B.  Seeley; 
Buckeye  Electric  Company,  L.  P.  Sawyer;  Western  Electric 
Company,  E.  W.  Rockafellow  and  R.  Edwards,  Jr. ;  Stuart- 
Howland  Company,  G.  M.  Stuart ;  Perkins  Electric  Switch 
Manufacturing  Company,  Messrs.  Bryant  and  Burton;  Phillips 
Insulated  Wire  Company,  H.  O.  Phillips  and  A.  X.  Palmer; 
Safety  Insulated  Wire  &  Cable  Company,  A.  P.  Eckert;  C.  S. 
Knowles,  J.  H.  Parker;  Pettingill- Andrews  Company,  C.  B. 
Price ;  Hart  Manufacturing  Company,  W.  P.  Crockett ;  Edison 
Manufacturing   Company,  William   Brodie. 


The  Montreal  Electrical  Show. 


The  Montreal  Electrical  Show  to  be  held  in  the  Drill  Hall, 
Sept.  2  to  14,  1907,  promises  to  be  one  of  the  best  exhibi- 
tions ever  held  in  the  Dominion  of  Canada  and  the  best  of  its 
kind  in  17  years.  Montreal  has  not  had  an  electrical  show  since 
1890,  when  a  small  but  excellent  exhibition  was  held  in  one  of 
the  skating  rinks. 

The  present  show  will  be  held  in  the  Government  Drill  Hall, 
a  building  with  150  ft.  x  275  ft.  clear  floor  space,  and  it  promises 
to  be  a  successful  undertaking.  The  promoters  have  worked 
hard  and  have  induced  the  Canadian  Electric  Light  Association, 
the  Maritime  Province  Electric  Light  Association  and  the  Cana- 
dian Street  Railway  Association  to  hold  their  annual  convec- 
tions in  Montreal  during  the  time  of  the  show  instead  of  June 
and  July  as  has  been  the  custom  heretofore.  This  means  a 
large  attendance  of  buyers  of  electric  apparatus.  Eight-tenths 
of  the  floor  space  has  been  disposed  of  and  the  balanc  spoken 
for.  Among  the  exhibitors  are :  Dosscrt  Company,  Fibre  Con- 
duit Company,  W.  J.  O'Leary  &  Company,  Wire  &  Cable  Com- 
pany, Midland  Electric  Company,  J.  A.  Dawson  &  Company, 
R.  E.  T.  Pringle  Company.  John  Forman,  Watson  Jack  Com- 
pany, Canadian  Electric  Company,  Canadian  Westinghouse 
Company,  Allis^Chalmers-Bullock,  Packard  Electric  Company, 
Sayer  Electric  Company,  Montreal  Light,  Heat  &  Power  Com- 
pany, Montreal  Steel  Works,  Dominion  Electric  Company, 
Northern  Electric  &  Manufacturing  Company,  .\merican  Con- 
duit Company,  Eug.  F.  Phillips  Electric  Works,  G.  M.  Gcst, 
Electrical  Review,  Electrical  World,  Canadian  Fairbanks  Com- 
pany, Bell  Telephone  Company,  Canada  Electric  Company, 
Stratton  Engine  Company,  Economical  Lamp  Company,  Cana- 
dian Pneumatic  Tool  Company,  Shawinigan  Water  &  Power 
Company. 

The  list  does  not  show  all,  as  some  of  the  names  mention**! 
on  the  list  are  companies  that  will  have  in  their  exhibit  some 
10  to  25  different  exhibits.  For  instance,  the  Montreal  Light, 
Heat  &  Power  Company  has  taken  a  large  block  of  space  and 
will  exhibit  13  individual  devices  that  will  consume  electric 
energy.  Nine  of  these  devices  have  not  yet  been  shown  or  put 
on  sale  in  Montreal. 

.\mong  the  attractions  for  the  show  will  be  a  loo.ooo-cycl« 


August  3,  1907. 


ELECTRICAL       WORLD. 


400,000-voIt  display,  the  "dancing  skeleton,"  wireless  telegraphy, 
etc.  Considering  the  size  of  the  city  of  Montreal,  the  promoters 
are  taking  great  pains  to  make  the  show  a  successful  one.  The 
entire  management  has  been  undertaken  by  Mr.  R.  S.  Kelsch, 
vice-president  and  managing  director  of  the  Canadian  Electrical 
Exhibition  Company,  Limited. 


A  Report  Unfavorable    to  Municipal 
Ownership. 

In  these  pages  have  been  given  recently  some  of  the  data 
collected  and  reviewed  by  the  municipal  ownership  commis- 
sion of  the  National  Civic  Federation.  Further  extracts  and 
synopses  will  be  given  anticipatory  of  the  publication  of  the  full 
and  bulky  report  in  book  form.  Meantime  we  are  able  to  give 
below  the  conclusions  of  the  committee  on  investigation  in 
summarizing  all  the  results  obtained.  This  committee,  of  which 
Melville  E.  Ingalls,  chairman  board  of  directors  Big  Four  Rail- 
road, is  chairman,  made  a  thorough  investigation  of  municipal 
and  private  workings  of  gas,  electric  light,  water  and  street 
railway  plants,  both  in  the  United  States  and  England.  It  is 
worthy  of  note  that  of  the  committeemen,  all  but  one,  Walton 
Clark,  of  Philadelphia,  who  presents  a  separate  paper  giving  his 
views,  sign  the  report.  Charles  L.  Edgar,  of  Boston,  and  W.  J. 
Clark,  of  New  York,  present  a  statement  of  minor  exceptions, 
as  noted  below. 

The  committee  is  unusually  representative  in  character,  being 
made  up  of  representatives  of  business  interests,  labor  leaders, 
college  professors  and  journalists.  The  conclusions  reached  give 
in  detail  the  opinions  of  the  committee  on  all  the  various 
questions  connected  with  the  public  ownership  problem,  and 
present  a  number  of  practical  and  important  recommendations 
on  the  subject. 

The  members  of  the  committee  who  sign  the  report  are  as 
follows :  Melville  E.  Ingalls,  chairman ;  Dr.  Albert  Shaw,  edi- 
tor of  the  Review  of  Rcziezi's,  vice-chairman ;  Edward  A.  Mof- 
fett,  secretary;  Edward  W.  Bemis,  superintendent  of  water 
works,  Cleveland,  Ohio ;  William  J.  Clark,  general  manager  of 
the  foreign  department  of  the  General  Electric  Company;  Prof. 
John  R.  Commons,  of  Wisconsin  University;  Charles  L.  Edgar, 
president  of  the  Edison  Electric  &  Illuminating  Company,  of 
Boston ;  Walter  L.  Fisher,  president  of  the  Municipal  Voters' 
League,  of  Chicago ;  Prof.  Frank  J.  Goodnow.  of  Columbia 
University;  Prof.  John  H.  Gray,  of  Northwestern  University, 
Ilhnois;  Timothy  Healy,  president  of  the  International  Brother- 
hood of  Stationary  Firemen;  Daniel  J.  Keefe,  president  of  the 
International  Longshoremen's  Association ;  Milo  R.  Maltbie, 
member  of  the  new  Public  Service  Commission  for  Greater 
New  York;  H.  B.  F.  Macfarland,  president  of  the  Board  of 
Commissioners  of  the  District  of  Columbia :  Frank  J.  McNulty, 
president  of  the  International  Brotherhood  of  Electrical  Work- 
ers, Springfield,  111. ;  Prof.  Frank  Parsons,  president  of  the 
National  Public  Ownership  League,  Boston ;  J.  W.  Sullivan, 
editor  Clothing  Trade  Bulletin,  New  York ;  Talcott  Williams, 
editorial  writer  of  the  Press,  Philadelphia,  afid  .Mbert  E.  Win- 
chester, supcrintendert  of  the  South  Norwalk.  Conn.,  Electric 
Works. 

The  report  made  public  by  Mr.  Moflfett,  the  secretary,  says: 

"It  is  difficult  to  give  positive  answers  of  universal  application 
to  the  questions  arising  as  to  the  success  or  failure  of  municipal 
ownership  as  compared  with  private  ownership.  The  local  con- 
ditions affecting  particular  plants  are  in  many  cases  so  peculiar 
as  to  make  a  satisfactory  comparison  impossible,  and  it  is  very 
difficult  to  estimate  the  allowance  that  should  be  made  for  these 
local  conditions.  For  instance,  in  making  deductions  from  the 
financial  conditions  of  Wheeling,  as  aflfectcd  by  its  gas  plant, 
as  compared  with  those  of  Atlanta  and  Norfolk  with  their 
private  plants,  allowance  must  be  made  for  the  presence  of 
natural  gas  in  Wheeling.  Again,  in  comparing  the  public  wafer 
works  of  Syracuse  with  the  private  water  works  of  Indianapolis 
from  the  point  of  view  of  the  success  or  failure  of  municipal 
operation,    geographical    conditions    must    be    taken    into    con- 


sideration. The  situation  at  Syracuse  is  extremely  favorable  to 
the  establishment  of  an  efficient  plant  with  comparatively  little 
effort  on  the  part  of  its  management.  At  Indianapolis  the  con- 
ditions are  unfavorable.  In  Syracuse  the  water  flows  to  the 
city  by  gravity ;  in  Indianapolis  it  must  be  pumped.  So  we  might 
go  through  the  various  cities  here  and  abroad  that  have  been 
visited  and  show  that  the  results  were  affected  favorably  or  un- 
favorably by  special  conditions  applicable  to  each  city. 

'Turther,  the  difficulty  of  reaching  satisfactory  results  by  the 
comparative  method  is  not  confined  to  special  or  local  conditions. 
It  is  true,  as  well,  of  much  broader  questions.  Thus  any  at- 
tempt to  compare  municipal  with  private  electric  light  plants  in 
the  United  States  would  be  fruitless  if  allowance  were  not 
made  for  the  fact  that  in  most  cases  such  muncipal  plants  are 
confined  to  street  lighting  and  may  not  do  commercial  business. 
Allowance  must  be  made  also  for  the  fact  that  many  municipal 
plants  have  had  a  struggle  to  exist  in  the  face  of  unsympathetic 
public  opinion.  Again,  in  England  consideration  must  be  given 
to  the  fact  that  the  municipal  electric  light  and  street  railway 
plants  have  permanent  rights,  while  the  rights  of  the  private 
companies  operating  these  particular  utilities  are  limited  as  to 
the  length  of  their  existence,  many  street  railway  franchises 
expiring  21  years  after  they  were  granted. 

"Finally,  not  only  must  it  be  borne  in  mind  that  the  social  and 
political  conditions  which  characterize  the  two  countries  find 
expression  in  their  private  and  public  systems,  but  we  must 
consider  the  difference  in  the  nature  of  the  two  peoples  which 
causes  them  to  adopt  different  ideas  and  views  as  to  the  ex- 
pediency of  certain  things.  In  other  words,  a  measure  of  suc- 
cess in  the  municipal  management  of  public  utilities  in  England 
should  not  be  regarded  as  necessarily  indicating  that  the  muni- 
cipal management  of  the  same  utilities  in  this  country  would  be 
followed  by  a  like  measure  of  success.  Conditions  are  quite 
different  in  the  two  countries. 

"There  are  some  general  principles  which  we  wish  to  present 
as  practically  the  unanimous  sentiment  of  our  committee. 

"First,  we  wish  to  emphasize  the  fact  that  the  public  utilities 
studied  are  so  constituted  that  it  is  impossible  for  them  to  be 
regulated  by  competition.  Therefore,  they  must  be  controlled 
and  regulated  by  the  government ;  or  they  must  be  left  to  do  as 
they  please;  or  they  must  be  operated  by  the  public  There  is 
no  other  course.  None  of  us  is  in  favor  of  leaving  them  to  their 
own  will,  and  the  question  is  whether  it  is  better  to  regulate  or 
to  operate. 

"There  are  no  particular  reasons  why  the  financial  results  from 
private  or  public  operation  should  be  different  if  the  conditions 
are  the  same.  In  each  case  it  is  a  question  of  the  proper  man 
in  charge  of  the  business  and  of  local  conditions. 

"We  are  of  the  opinion  that  a  public  utility  which  concerns 
the  health  of  the  citizens  should  not  be  left  to  individuals,  where 
the  temptation  of  profit  might  produce  disastrous  results,  and 
therefore  it  is  our  judgment  that  undertakings  in  which  the 
sanitary  motive  largely  enters  should  be  operated  by  the  public. 

"We  have  come  to  the  conclusion  that  municipal  ownership 
of  public  utilities  should  not  be  extended  to  revenue-producing 
industries  which  do  not  involve  the  public  health,  the  public 
safety,  public  transportation,  or  the  permanent  occupation  of 
public  streets  or  grounds,  and  that  municipal  operation  should 
not  be  undertaken  solely  for  piofit. 

"We  are  also  of  the  opinion  that  all  future  grants  to  private 
companies  for  the  construction  and  operation  of  public  utilities 
should  be  terminable  after  a  certain  fixed  period,  and  that 
meanwhile  cities  should  have  the  right  to  purchase  the  property 
for  operation,  lease  or  sale,  paying  its  fair  value. 

"To  carry  out  these  recommendations  effectively  and  to  pro- 
tect the  rights  of  the  people,  we  recommend  that  the  various 
slates  should  give  their  municipalities  the  authority,  upon  popu- 
lar vote  under  reasonable  regulations,  to  build  and  operate 
public  utilities,  or  to  build  and  lease  the  same,  or  take  over 
works  already  constructed.  In  no  other  way  can  the  people  be 
put  upon  a  fair  trading  basis  and  obtain  from  the  individual 
companies  such  rights  as  they  ought  to  have.  We  believe  that 
this  provision  will  tend  to  make  it  to  the  enlightened  self-inter- 
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est  of  the  public  utility  companies  to  furnish  adequate  service 
upon  fair  terms,  and  to  this  extent  will  tend  to  render  it  un- 
necessary for  the  public  to  take  over  the  existing  utilities  or 
to  acquire  new  ones. 

"Furthermore,  we  recommend  that  provision  be  made  for  a 
competent  public  authority,  with  power  to  require  for  all  pub- 
lic utilities  a  uniform  system  of  records  and  accounts,  giving 
all  financial  data  and  all  information  concerning  the  quality  of 
service  and  the  cost  thereof,  which  data  shall  be  published  and 
distributed  to  the  public  like  other  official  reports;  and  also 
that  no  stock  or  bonds  for  public  utilities  shall  be  issued  without 
the  approval  of  some  competent  public  authority.  We  also 
recommend  the  consideration  of  the  'sliding  scale,'  which  has 
proved  successful  in  some  cases  in  England  with  reference  to 
gas  and  has  been  adopted  in  Boston.  By  this  plan  the  author- 
ized capitalization  is  settled  by  official  investigation,  and  a 
standard  rate  of  dividend  is  fi.Ked,  which  may  be  increased  only 
when  the  price  of  gas  has  been  reduced.  The  subway  contracts 
and  their  operation  in  Boston  and  New  York  are  also  entitled  to 
full  consideration.  In  case  the  management  of  public  utilities 
is  left  with  private  companies,  the  public  should  retain  in  all 
cases  an  interest  in  the  growth  and  profits  of  the  future  either 
by  a  share  of  the  profits  or  a  reduction  of  the  charges,  the  lat- 
ter being  preferable  as  it  inures  to  the  benefit  of  those  who  use 
I  he  utilities,  while  a  share  of  the  profits  benefits  the  taxpayers, 
"Our  investigations  teach  us  that  no  municipal  operation  is 
likely  to  be  highly  successful  that  does  not  provide  for: 

"First — An  executive  manager  with  full  responsibility,  holding 
his  position  during  good  behavior. 

"Second — Exclusion  of  political  influence  and  per.sonal  favor- 
itism  from  the  management  of  the  undertaking. 

"Third — Separation  of  the  finances  of  the  undertaking  from 
those  of  the  rest  of  the  city. 

"Fourth — Exemption  from  the  debt  limit  of  the  necessary 
bond  issues  for  revenue-producing  utilities,  which  shall  be  a 
first  charge  upon  the  property  and  revenues  of  such  under- 
taking. 

"We  wish  to  bring  to  your  consideration  the  danger  here  in 
the  United  States  of  turning  over  these  public  utilities  to  the 
present  government  of  some  of  our  cities.  Some,  we  know,  are 
well  governed  and  the  situation  on  the  whole  seems  to  be  im- 
proving, but  they  arc  not  up  to  the  government  of  British  cities. 
We  found  in  England  and  Scotland  a  high  type  of  inunicipal 
government,  which  is  the  result  of  many  years  of  struggle  and 
improvement.  Business  men  seem  to  take  a  pride  in  serving 
as  city  councillors  or  aldermen,  and  the  govcrniuent  of  such 
cities  as  Glasgow,  Manchester,  Birmingham  and  others  includes 
many  of  the  best  citizens  of  the  city.  These  conditions  are  dis- 
tinctly favorable  to  municipal  operation. 

"In  the  United  States,  as  is  well  known,  there  are  many  cities 
not  in  such  a  favorable  condition.  It  is  charged  that  the  politi- 
cal activity  of  public  service  corporations  has  in  many  instances 
been  responsible  for  the  unwillingness  or  inability  of  ."Vmerican 
cities  to  secure  a  higher  type  of  public  service.  This  charge  we 
believe  to  be  true.  However,  there  seems  to  be  an  idea  with 
many  people  that  the  mere  taking  by  the  city  of  all  its  public 
utilities  for  municipal  operation  will  at  once  result  in  ideal 
municipal  government  through  the  very  necessity  of  putting 
honest  and  competent  citizens  in  charge.  While  an  increase  in 
the  number  and  importance  of  municipal  functions  may  have  ;i 
tendency  to  induce  men  of  a  higher  type  to  become  public  ofii- 
cials,  we  do  not  believe  that  this  of  itself  will  accomplish 
municipal  reform.  We  are  unable  to  recommend  municipal 
ownership  as  a  political  panacea. 

"In  many  cases  in  the  United  States  the  people  have  heed- 
lessly given  away  their  rights  and  reserved  no  sufficient  power 
of  control  or  regulation,  and  we  believe  that  corruption  of  pub- 
lic servants  has  sprung,  in  large  measure,  from  this  condition 
of  things.  With  the  regulations  that  we  have  advised,  w^ith  the 
publication  of  accounts  and  records  and  systematic  control,  the 
danger  of  the  corruption  of  public  officials  is  very  much  re- 
.luced." 


The  committee  sums  up  its  more  important  conclusions  as 
follows : 

"Public  utilities,  whether  in  public  or  private  hands,  are  best 
conducted  under  a  system  of  legalized  and  regulated  monopoly. 
"Public  utilities  in  which  the  sanitary  motive  largely  enters 
should  be  operated  by  the  public. 

"The  success  of  municipal  operation  of  public  utilities  depends 
upon  the  existence  in  the  city  of  a  high  capacity  for  municipal 
government. 

'.'Franchise  grants  to  private  corporations  should  be  termin- 
able after  a  fixed  period  and  meanwhile  subject  to  purchase  at 
a  fair  value. 

"Municipalities  should  have  the  power  to  enter  the  field  of 
municipal  ownership  upon  popular  vote  under  reasonable  regii- 
lation. 

"Private  companies  operating  public  utilities  should  be  sub- 
ject to  public  regulation  and  examination  under  a  system  of 
uniform  records  and  accounts  and  of  full  publicity." 

On  the  general  broad  subject  of  municipalization,  the  com- 
mittee reports  that  the  general  expediency  of  cither  private  or 
public  ownership  is  a  question  that  must  be  determined  by  each 
municipality  in  the  light  of  local  conditions.  "What  may  be 
possible  in  one  locality  may  not  be  in  another.  In  some  cities 
the  companies  may  so  serve  the  public  as  to  create  no  dissatis- 
faction, and  nothing  might  be  gained  by  experimenting  with 
municipal  ownership.  .Again,  the  government  of  one  city  may 
be  good  and  capable  of  taking  charge  of  these  public  utilities, 
while  in  another  it  may  be  the  reverse.  In  either  case  the  peo- 
ple must  remember  that  it  requires  a  large  class  of  able  men 
as  city  officials  to  look  after  these  matters.  They  must  also 
remember  that  municipal  ownership  will  create  a  large  class  of 
employees  who  may  have  more  or  less  political  influence." 

Messrs.  Charles  L.  Edgar  and  William  J.  Clark  present  the 
following  exceptions  to  the  committee's  report :  "We,  the  under- 
signed, dissent  from  the  report  of  the  investigating  committee 
as  follows :  First — The  report  says  ;  'There  m«  no  particular 
reasons  why  the  financial  results  from  private  or  public  opera- 
tion should  be  different  if  the  conditions  are  the  same.  In  each 
case  it  is  a  question  of  the  proper  man  in  charge  of  the  busi- 
ness and  of  local  conditions.'  '  We  dissent  from  i'-^  implica- 
tion in  this  paragrapli  that  the  conditions  are  or  are  likely  to 
be  the  same. 

"Second — The  report  says :  "We  are  of  the  opinion  that  a 
public  utility  which  concerns  the  health  of  the  citizens  should  not 
be  left  to  individuals,  where  the  temptation  of  profit  might  pro- 
duce disastrous  results,  and  therefore  it  is  our  judgment  that 
undertakings  in  which  the  sanitary  motive  largely  enters  should 
be  operated  by  the  public'  We  dissent  from  this  conclusion 
as  having  been  proved  by  our  investigations.  In  our  opinion, 
privately  operated  water  systems  were,  especially  as  regards 
their  consideration  for  the  public  health,  as  properly  and  suc- 
cessfully managed  as  the  publicly  operated  water  systems. 

"Third — The  report  says ;  'We  have  come  to  the  conclusion 
that  nuniicipal  ownership  of  public  utilities  should  not  be  ex- 
tended to  revenue-prdducing  industries  which  do  not  involve  the 
public  health,  iht  public  safety,  public  transportation,  or  the 
penuanent  occupation  of  public  streets  or  grounds,  and  that 
municipal  operation  should  not  be  solely  for  profit.'  This  sen- 
tence is  so  drawn  that  to  a  casual  reader  it  implres  that  the 
opposite  is  advisable.     From  this  we  strongly  dissent. 

"Fourth — The  report  says :  'To  carry  out  these  reconnnenda- 
tions  eflieclively  and  to  protect  the  rights  of  the  people,  we 
recommend  that  the  various  slates  should  give  to  their  munici- 
palities the  authority,  upon  popular  vote  under  reasonable  regu- 
lations, etc' 

"The  words  'under  reasonable  regulation'  were  put  into  the ' 
report  at  the  suggestion  of  Charles  L.  Edgar,  and  were  intended 
by  him  to  mean  such  regulations  as  would  compel  deliberate 
consideration  not  only  by  the  people,  but  by  their  representa- 
tives, and  would  consequently  prevent  the  superficial  attractive- 
ness of  the  scheme  from  overriding  the  'sober  second  thought' 
of  the  people.  We  strongly  dissent  from  any  definition  of 
'regulations'  which  does  not  cover  these  points. 
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"Fifth — The  second  and  fifth  conclusions  in  the  latter  part  of 
the  report,  being  merely  repetitions  of  previous  statements,  are 
of  course  subject  to  the  same  dissents." 

Walton  Clark,  third  vice-president  of  the  United  Gas  Im- 
provement Company,  in  a  separate  paper,  sets  forth  his  agree- 
ment with  the  other  members  of  the  committee  that  "companies 
entrusted  with  franchises  and  charters  for  the  operation  of  so- 
called  public  service  industries  should  be  subject  to  regulation." 
He  dissents,  however,  from  the  statement  of  the  committee  re- 
garding water  works,  saying: 

"Recognizing  the  almost  supreme  importance  of  an  adequate 
and  cheap  supply  of  pure  water,  I  dissent  from  one  of  the  recom- 
mendations of  my  associates,  in  effect  that  water  works  should 
be  operated  by  public  bodies.  I  dissent  for  the  reason  that  my 
study  of  the  report  of  the  water  works  expert  employed  by  your 
committee,  and  my  personal  investigations,  lead  me  to  the  con- 
clusion that  the  water  companies  have  made  the  more  intelli- 
gent efforts  toward  adequacy  and  purity  of  supply,  and  that, 
all  conditions  considered,  the  result  of  their  efforts  has  been 
and  is  a  better  and  cheaper  water  supply  and  service  than  that 
maintained  by  the  municipal  water  works  department." 

Mr.  Clark  also  dissents  from  the  statement,  speaking  of  poli- 
tics in  Glasgow,  Manchester  and  Birmingham,  that  these  con- 
ditions are  distinctly  favorable  to  municipal  operation,  if  by 
this  is  meant  a  municipal  ownership  that  may  be  favorably 
compared  with  private  ownership,  in  the  character  of  its  results 
and  in  benefit  to  the  city  and  citizens  served.  "My  knowledge  of 
the  question,"  says  Mr.  Clark,  "is  had  from  personal  investiga- 
tion, and  from  a  study  of  the  reports  of  the  experts  employed 
by  the  commission,  and  of  the  writings  of  members  of  the 
commission.  It  leads  me  to  the  conclusion  that  the  city  and 
citizens  of  Glasgow,  Manchester  and  Birmingham,  as  well  as 
of  the  other  municipalities  investigated,  are  not  so  well  served 
by  their  public  service  trading  departments  as  the  cities  and 
citizens  of  London,  Newcastle,  Sheffield,  Dublin  and  Norwich 
are  by  companies  operating  similar  trading  industries,  and  that 
there  is  no  element  of  blessing  in  the  municipalization  in  the 
former  cities  to  compensate  for  the  indifferent  character  of  the 
service  rddered." 


First  Annual  Convention  of  the  Illuminating 
Engineering    Society. 


The  first  annual  convention  of  the  Illuminating  Engineering 
Society,  in  session  at  Boston  this  week,  has  been  a  pleasant 
surprise  to  the  officers  of  the  organization.  While  a  good 
programme  was  assured  by  the  papers  promised,  the  probability 
that  so  many  members  would  be  present  to  hear  and  discuss 
them  seemed  too  much  to  hope  for  in  so  young  an  organiza- 
tion. Nevertheless  the  registration  by  the  close  of  the  first 
day  as  we  go  to  press,  has  reached  128,  and  the  sessions  are 
fully  attended  from  beginning  to  end  in  spite  of  the  warm 
weather  and  the  many  distractions  offered  by  the  "Old  Home 
Week"  in  Boston.  Those  arriving  in  Boston  in  advance  of  the 
convention  which  began  Tuesday,  July  30,  had  opportunity  to 
see  the  extensive  decorative  illumination  provided  for  this 
celebration. 

The  electrical  festivities  of  the  week  were  inaugurated  on 
Saturday  evening,  July  27,  with  the  turning  on  of  the  street  and 
park  illumination  which  is  extremely  attractive  and  com- 
plete. Thousands  of  spectators  examined  the  working  of  the 
new  electric  fountain  in  the  famous  Frog  Pond  on  Boston 
Common,  and  the  welcoming  arches  in  the  streets  leading  from 
the  railroad  and  steamship  terminals  were  placed  in  full  service. 
Business  houses  and  public  parks  were  also  illuminated  with 
many  thousands  of  decorative  lamps.  Vice-President  Fair- 
banks was  the  guest  of  honor. 

On  Monday  evening,  July  29,  a  good  electrical  parade 
was  held  in  the  Back  Bay  and  Cambridge  districts,  .'\bout  a 
score  of  allegorical  floats  were  in  line.  Col.  Wm.  H.  Cakes 
was  chief  marshal,  his  chief  of  staff  being  Mr.  John  Campbell, 
chairman   of   the   convention   committee    of    the     Illuminating 


Engineering  Society.  The  route  was  from  the  Lenox  Street 
car  house  of  the  Boston  Elevated  Railway  Company  through 
Columbus,  ^Massachusetts  and  Huntington  Avenues  to  the  Me- 
chanics Building,  where  the  parade  was  reviewed  by  Mayor 
Fitzgerald.  From  this  point  the  parade  traversed  Copley 
Square,  Boylston,  Charles  and  Cambridge  Streets  to  Harvard 
Square.  In  Cambridge  it  was  reviewed  by  the  mayor,  Walter 
C.  Wardwell.  From  Harvard  Square  the  floats  returned  to 
Lenox  Street  via  Massachusetts  Avenue  and  Harvard  Bridge, 
the  total  distance  traversed  being  about  five  miles. 

The  floats  were  all  constructed  on  fiat  cars  run  on  the  Boston 
Elevated  surface  tracks  and  presented  a  brilliant  spectacle  with 
their  many-colored  lights.  Among  the  figures  presented  were : 
"The  Cradle  of  Liberty,  Boston  Tea  Party,  Sacred  Codfish  of 
Massachusetts,  Dawn,  The  Flight  of  Time,  Spring,  The  Wild 
Rose,  The  Lily,  Summer,  The  Daisy,  Pearl  Maidens,  Autumn, 
Golden  Rod,  The  Fern,  Winter,  Wave  of  Happiness,  Wistaria. 
Night,  and  River  of  Content."  A  considerable  number  of  the 
members  of  the  Illuminating  Engineering  Society  were  present 
to  see  the  festivities. 

The  convention  headquarters  and  sessions  were  in  the  new 
Edison  Building,  the  illumination  of  which  was  so  carefully 
designed  by  a  committee  of  three  prominent  members  of  the 
society.  The  members  of  the  New  York  section  and  some  from 
further  west  many  of  them  went  to  Boston  together  on  the 
Providence  line  boat. 

Mr.  John  Campbell,  chairman  of  the  convention  committee, 
called  to  order  and  offered  greeting  to  the  first  session  of  the 
convention  Tuesday  morning,  on  behalf  of  the  New  England 
section.  He  referred  with  pleasure  to  the  good  attendance  from 
out  of  town,  the  convention  having  drawn  from  as  far  west 
as  Denver.  Dr.  C.  H.  Sharp,  president,  then  took  the  chair. 
Secretary  V.  R.  Lansingh  announced  that  there  were  now 
1047  names  on  the  membership  list.  Besides  the  sections  at 
New  York,  Philadelphia,  Boston,  Chicago  and  Pittsburg  al- 
ready established,  it  was  expected  that  Los  Angeles,  San 
Francisco,  St.  Louis  and  Cleveland  would  soon  have  branches. 
Addresses  of  welcome  by  Governor  Guild  and  Mayor  Fitz- 
gerald followed,  the  latter  being  one  of  the  most  amusing  ad- 
dresses of  the  kind  recently  delivered  before  an  engineering 
society  and  fully  repaying  the  convention  for  the  hour  it  had 
waited  for  the  mayor  to  appear. 

Dr.  Clayton  H.  Sharp  then  presented  his  very  masterly 
presidential  address  containing  some  suggestions  tending  to 
simplify  the  calculations  made  by  iHuminating  engineers.  This 
paper  was  discussed  by  Mr.  V.  R.  Lansingh  and  J.  R.  Cravath. 
Both  agreed  on  the  need  and  the  practical  utility  of  considering 
total  flow  or  flux  of  light  in  lumens  in  calculating  results 
rather  than  going  through  laborious  calculations  of  illumina- 
tion curves  in  large  work.  Mr.  Lansingh  condemned  the  rating 
of  incandescent  lamps  in  watts  rather  than  in  candle-power. 

Dr.  Edward  P.  Hyde  read  his  paper  on  "Primary,  Secondary 
and  Working  Standards  of  Light."  Dr.  Louis  Bell  discussing 
this  paper  said "  that  illuminating  engineers  had  greater  diffi- 
culties to  overcome  in  making  exact  measurements  than  any 
other  body. 

The  difficulties  of  measuring  illumination  were,  how- 
ever, ten  times  those  of  measuring  candle-power.  This  society 
was  in  better  shape  to  secure  the  adoption  of  international 
standards  than  any  organization  representing  special  interests, 
such  as  gas  or  electricity  alone.  Mr.  Preston  S.  Millar  re- 
lated some  circumstances  going  to  prove  the  constancy  and 
excellence  of  incandescent  lamps  as  secondary  standards  of 
light. 

In  answer  In  a  speculative  question  by  President  Sharp.  Mr. 
J.  T.  Marshall  said  that  if  all  primary  light  standards  were 
destroyed,  incandescent  lamp  makers,  by  making  several  thou- 
sand lamps  of  a  given  size  and  resistance  of  filament,  could 
probably  by  averaging  them  redetermine  the  stan^lard  of  light. 
When  the  convention  adjourned  for  lunch  if  was  taken  by 
the  local  entertainment  committee  to  Cook's  restaurant  near  by 
where  a  very  enjoyable  repast  was  served. 

Mr.  Leon  H.  Scherck  read  a  paper  on  Illuniiu.iiing  I"nt;ini'er 
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iiig  in  Central  Station  Practice.  He  favored  having  an  illumin- 
ating engineer  around  the  central  station  to  stop  complaints 
on  account  of  excessive  bills  due  to  poorly  planned  instal- 
lations. 

A  paper  by  Mr.  C.  E.  Knox  on  the  "Illumination  of  the  En- 
gineering Societies  Building,"  was  read  by  Mr.  Nugent,  at  the 
conclusion  of  which  a  brief  discussion  was  held.  Mr.  J.  E.  Ward- 
well  inquired  if  any  basis  or  calculation  of  the  illumination  was 
taken  beforehand,  such  as  watts  per  square  foot  or  candles  on 
a  given  plane.  Mr.  Nugent,  who  read  the  paper,  stated  that  in 
a  general  way  calculations  of  the  number  of  outlets  and 
fixtures  required  was  made  on  the  basis  of  the  cubic  capacity 
of  the  different  rooms.  The  number  of  candle-power  per 
cubic  foot  desirable  under  given  conditions  varies  widely.  In 
a  hospital  ward  the  cubic  feet  per  i6-cp  lamp  may  reach  1800 
against  300  to  400  cubic  feet  per  i6-cp  lamp  in  a  li1)rary.  Mr. 
V.  R.  Lansingh  criticized  the  illumination  of  the  under  sides 
of  the  large  false  girders  extending  below  the  ceiling,  pointing 
out  that  these  are  unlighted  except  for  reflected  light  from  the 
walls  and  floor.  The  contrast  is  too  sharp  between  the  girders 
and  the  ceiling.  Mr.  Nugent  stated  that  the  reason  for  this 
was  because  it  was  essential  to  have  concealed  lighting,  and 
that  in  his  opinion  the  effect  was  not  unpleasant  to  the  eye. 

Mr.  C.  H.  Stone,  of  Albany,  N.  Y.,  then  read  a  paper  upon 
"The  Present  Status  of  Candle-Power  Standards  for  Gas." 
Discussion  by  Mr.  Forstall  favored  using  the  best  coal  econom- 
ically available  without  enrichment  for  gas  making  in  most 
communities.  High  candle-power  and  efficiency  of  service  are 
not  synonymous.  The  main  point  is  to  give  the  consumer  the 
most  value  for  his  money. 

Mr.  T.  J.  Litle,  of  Gloucester,  N.  J.,  read  a  paper  entitled 
"The  Inverted  Gas  Light."  A  brief  discussion  followed,  in 
which  Mr.  Litle  slated  that  the  inverted  gas  .light  is  now 
installctl  in  some  of  the  best  stores  in  Philadelphia  and  when 
properly  installed  the  results  are  most  satisfactory.  Good 
reflectors  are  as  necessary  here  as  with  the  tantalum  and 
tungsten  electric  lamps.  Mr.  Lansingh  stated  that  the  amount 
of  light  delivered  from  an  upright  burner  without  glass  shade 
is  about  52  per  cent  above  the  horizontal  and  48  per  cent  below. 
When  we  diffuse  by  a  common  globe  the  amount  of  light  above 
the  horizontal  becomes  nearly  60  per  cent,  with  only  40  per  cent 
below.  There  is  a  large  loss  at  the  outset,  and  this  is  even 
more  true  with  an  open  flame  burner.  Here  about  two-thirds 
of  the  light  is  below  the  horizontal.  The  value  of  the  inverted 
burner  is  plain  from  this.     . 

Discussion  of  the  paper  of  Mr.  Nelson  Goodyear,  of  New 
York,  on  "Acetylene  Lighting"  brought  out  a  statement  by 
Mr.  Litle  that  he  has  obtained  22  candle-power  on  one-half 
cubic  foot  of  acetylene  gas  in  the  laboratory.  A  result  of 
40.3  candle-power  per  cubic  foot  is  conservative  production  on 
llie  I -hour  basis.  Mr.  Lansingh  emphasized  the  fact  that  the 
quality  of  acetylene  gas  with  respect  to  color  is  nearest  to 
daylight.  The  intensity  is  so  extreme  that  such  lights  should 
always  be  shaded  when  in  the  field  of  vision.  Mr.  Goodyear 
closed  with  the  statement  that  the  high  flame  temperature  of 
acetylene  gas  and  the  impurities  which  occur  have  in  the  past 
been  highly  'destructive  of  mantles,  but  a  company  in  Austria 
has  apparently  overcome  this  difficulty,  and  in  the  near  future 
a  light  production  of  141  cp-hours  per  cubic  fool  of  gas  can 
be  secured  in  regular  service. 

Two  photometric  papers  by  Dr.  C.  IT.  Williams,  of  Boston, 
and  Mr.  Preston  S.  Millar,  of  New  York,  were  discussed 
simultaneously.  Dr.  Louis  Bell  emphasized  the  probable  errors 
of  measuring  illumination,  laying  special  stress  on  the  great 
difficulties  of  measuring  integrated  light  coming  from  many 
different  directions  at  once.  The  substitution  method  should 
always  be  used  on  account  of  personal  errors.  The  error  is 
■Muall  if  the  light  shall  come  from  a  single  direction,  but  this 
is  often  impossible  in  commercial  practice.  Lambert's  law  of 
the  cosine  is  followed  fairly  closely  for  small  angles,  but  as 
the  angles  from  the  vertical  increase  with  diffused  light  the 
error  increases  greatly,  regardless  whether  the  screen  transmits 
or  reflects.     Integration  by  parts  will  help  solve  the  problem. 


The  screens  of  the  new  Williams  photometer  are  practically 
free  from  selective  absorption,  and  their  spectrum  has  been 
photographed  and  examined  at  Harvard  Observatory.  Mr.  G. 
H.  Stickney  stated  that  Ryan's  photometer  has  recently  been 
considerably  improved  and  its  construction  corrected  for 
variations  in  angles  of  altitude  and  azimuth.  Readings  can 
be  taken  quickly  and  extended  easily  over  a  prolonged  time. 
Mr.  J.  T.  Marshall  emphasized  the  principal  points  of  advantage 
of  his  photometer.  It  was  not  considered  desirable  to  design 
a  photometer  which  can  be  manipulated  by  an  amateur.  Dr. 
Williams  concluded  with  the  statement  that  it  is  impossible  to 
get  a  photometer  which  will  entirely  do  away  with  color 
differences.  In  his  new  instrument,  which  is  not  yet  on  the 
market  but  in  process  of  test,  the  influence  of  color  can  be 
offset  to  a  large  extent  by  taking  the  mean  of  observations  in 
comparing  the  quality  of  the  illumination. 

Mr.  Preston  S.  Millar's  paper  on  "The  Elements  of  Uneffi- 
ciency  in  Diffused  Lighting  Systems"  was  discussed  by  Mr. 
L.  B.  Marks.  He  emphasized  the  fact  that  sometimes  the 
architect's  client  will  select  the  less  efficient  system  for  other 
reasons  than  the  numerical  superiority  of  the  illumination  ex- 
pressed in  figures.  We  want  to  get  away  from  bright  light 
sources  in  the  field  of  vision.  It  is  a  question  whether  we  can 
see  better  with  a  direct  or  a  diffused  illuminating  system.  Mr. 
J.  R.  Cravath  stated  that  his  experience  has  been  that  architects 
.ind  clients  choose  the  direct  instead  of  the  diffused  system. 

PRESIDENTIAL  ADDRESS. 

The  presidential  address  of  Dr.  Clayton  H.  Sharp  dealt  with 
the  concepts  and  terminology  of  illuminating  engineering,  and 
pointed  out  the  utility  of  certain  ideas  and  names  which  should 
prove  useful  in  the  pursuit  of  the  theory  and  practice  of  il- 
luminating engineering.  The  address  represented  a  plea  for  the 
general  application  of  the  notion  of  "luminous  flux."  The  unit 
of  luminous  flux  is  the  "lumen"  which  is  the  flux  of  light  emitted 
by  a  i-cp  course  through  a  unit  solid  angle.  The  use  of  ■such 
a  unit  eliminates  the  awkward  and  inappropriate  term  "foot- 
candles,"  which  does  not  represent  the  product  of  the  feet 
by  the  candles ;  it  renders  unnecessary  the  use  of  the  corre- 
sponding misleading  term,  the  "meter-candle,"  known  as  the 
"lux."  Moreover,  instead  of  the  gross  efficacy  of  an  installa- 
tion being  expressed  in  "foot-candles  per  watt  per  square  foot." 
it  should  be  denoted  by  the  "lumens  per  watt."  True  specific 
consumption  would  then  be  measured  by  "watts  per  lumen." 

ACETYLENE  LIGHTING. 

A  paper  by  Mr.  Nelson  Goodyear  gave  a  brief  historical  review 
of  the  development  of  acetylene  lighting,  from  the  discovery 
of  the  gas  by  Edmund  Davy,  in  1836,  down  to  the  present  date. 
The  paper  contained  also  much  concrete  information  concern- 
ing the  properties  of  acetylene  and  the  results  obtained  from 
it  in  lighting.  .\  pound  of  commercial  carbide  yields  about  45 
cu.  ft.  of  acetylene  gas,  having  a  calorific  value  of  1504  B.  T.  U. 
per  cubic  foot.  Carbide  costs  about  $3.75  per  100  lbs.,  at  which 
rate  the  acetylene  is  equivalent  for  lighting  purposes  to  "20-cp" 
gas  at  about  75  cents  per  1000  cu.  ft. 

■CANDLE-POWER    STANDARDS    FOR    CAS. 

The  improvement  of  the  quality  of  gas  furnished  in  compe- 
tition with  electricity  for  illumination  was  discussed  in  a  paper 
by  Mr.  C.  H.  Stone,  who  stated  that  a  standard  of  "16  candle- 
power  for  coal  gas"  has  been  and  can  be  obtained,  but  only  '•;.• 
enrichment,  and  the  majority  of  water-gas  companies  will  have 
no  difficulty  in  making  "20-cp  gas"  throughout  the  year.  .\  law- 
demanding  an  increased  illuminating  value  will  prove  of  bene- 
fit to  many  companies  that  are  struggling  to  compete  with 
electric  companies.  The  author  expressed  the  opinion  that  in 
the  not  far  distant  future  gas  will  be  rated  by  its  calorific  value 
instead  of  its  illuminating  value. 

STAXPARPS    OF    LIGHT. 

A  paper  by  Dr.  Edward  P.  Hyde  discussed  a  few  practical 
problems  in  connection  with  the  relationship  of  primary,  sec- 
ondarv  and  working  standards  of  light.     .^  primary  standard 
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was  delined  as  one  that  can  be  stt  i.p  from  written  specifica- 
tions ;  a  secondary  standard  is  one  w-hicli.  although  not  repro- 
ducible, will  remain  constant  after  having  once  been  calibrated, 
while  a  working  standard  is  one  that  is  used  in  ordinary  photo- 
metric measurements. 

There  is  no  satisfactory  primary  standard  of  light,  and  there 
is  an  uncertainty  in  the  ratios  of  the  illuminating  values  of  the 
different  primary  standards  well  beyond  the  limit  of  the  error 
of  measurement.  With  regard  to  secondary  standards,  however, 
it  is  generally  conceded  that  the  well-seasoned  incandescent  lamp 
meets   every   requirement. 

The  well-seasoned  incandescent  lamp  is  also  an  entirely  satis- 
factory working  standard  in  the  photometry  of  electric  lamps, 
but  it  is  not  suitable  for  use  in  gas  photometry.  It  requires 
electric  power  to  operate  it  and  electrical  measuring  instruments 
to  control  it,  and  these  are  usually  not  available,  particularly  in 
small  gas  plants.  But  apart  from  its  inconvenience,  it  is  unsatis- 
factory. The  intensity  of  a  gas  tlam^  is  a  function  of  the  atmos- 
pheric conditions,  and  it  would  not  be  practicable  to  correct 
all  measurements  to  standard  conditions,  as  that  would  in- 
volve determinations  not  only  of  water  vapor  and  carbon  di- 
oxide, but  also  of  the  proportion  of  oxygen  present  in  the 
atmosphere. 

The  consensus  of  opinion  among  gas  engineers  is  certainly 
ihat  the  working  standard  for  gas  photometrj'  should  be  a  flame 
standard.  There  seems  to  be  less  unanimity,  however,  in  regard 
10  what  flame  standard  should  be  used.  Candles  are  still  used  to 
some  extent  in  the  United  States  and  abroad,  but  recently  there 
has  been  considerable  advancement  both  in  this  country  and  in 
England  in  the  adoption  of  the  Harcourt  lo-cp  pentane  lamp. 
In  Germany  the  Hefner  lamp  is  used  now  to  a  great  extent  in 
gas  photometry,  I  believe,  and  in  France  the  Carcel  lamp  con- 
tinues to  be  used  almost  exclusively.  In  gas  photometry  the 
lamps  used  as  working  standards  are  ordinarily  at  the  same  time 
the  primary  standards.  Xow  reproducibility  is  the  chief  re- 
quirement for  a  primary  standard  and  constancy  with  burning 
is  only  a  convenience;  with  the  working  standard,  reproduci- 
bility is  of  no  consequence;  the  lamp,  however,  should  remain 
constant  while  burning,  thus  maintaining  the  candle-power  as- 
signed to  it  on  calibration.  If  the  lamp,  which  is  the  most  re- 
producible is  the  most  constant  and  convenient,  then  use  it  as 
a  working  standard,  but  do  not  confine  the  search  for  a  work- 
ing standard  to  those  lamps  which  are  reproducible.  Dr.  Hyde 
expressed  the  hope  that  not  only  will  there  be  adopted  an  in- 
ternational unit  of  light,  but  there  will  be  discovered  an  inter- 
national standard  which  will  take  rank  with  the  other  inter- 
national  standards   of  modern   physical   science. 


The    Central    Station    and    the   Contractors. 


Mr.  -\rthur  Williams,  of  the  New  York  Edison  Company, 
contributed  an  interesting  discussion  of  the  above  topic  at  the 
recent  meeting  in  New  York  of  the  National  Electrical  Con- 
tractors' Association.     Some  passages  follow  : 

"Well  established  is  the  practice  of  our  central  stations  to 
leave  to  the  electrical  contractors  the  installation  of  interior 
equipment  necessary  to  supply  light,  heat  and  power.  With  few 
exceptions,  this  appears  to  be  the  general  rule. 

"In  the  early  days  of  the  central  station  the  custom  was  the 
free  installation  of  wiring,  safety  devices  and  fixtures.  This 
was  necessary,  for  the  possibility  of  the  commercial  distribution 
of  electricity  had  not  been  demonstrated— at  least  not  sufficiently 
to  encourage  atiy  general  change  from  the  methods  then  in 
vogue.  Few,  relatively,  considered  the  scheme  practicable; 
many  scientists  of  America  and  Europe  denied  the  commercial, 
or  even  the  technical,  possibility  of  distributing  electricity  from  a 
central  station. 

"However,  the  free  installation  of  wiring  and  fixtures  and 
the  lending  of  motors,  either  free  or  on  a  rental  basis,  for  the 
most  part  has  been  unsatisfactory.  To  free  wiring  there  arc 
many  objections;  customers  are  apt  to  desire  a  great  deal  more 
than  they  actually  need,  resulting  in  wasteful  use  of  current; 


in  dissatisfaction  with  the  service;  finally  in  the  abandonment 
of  a  large  percentage,  if  not  all  of  the  investment. 

"With  free  fixtures  only  the  most  inexpensive  and  simple 
are  possible,  resulting  in  unattractive  installations  and,  again,  in 
dissatisfaction  with  the  service.  Likewise  with  motors,  which, 
although  requiring  little  attention,  do  require  some — daily  and 
methodically;  motors  rented  or  installed  free  of  charge  receive 
no  attention  from  the  consumer,  thus  causing  rapid  deteriora- 
tion, and,  again,  serious  dissatisfaction  with  the  service.  The 
field  of  interior  equipment  as  a  whole  is  one  where  to  insure 
best  results — satisfactory  equipment  on  the  one  hand  and  satis- 
factory service  on  the  other — the  installation  must  be  made  at 
the  expense  of  and  be  maintained  by  the  consumer. 

"Naturally,  the  supplying  companies  must  grow.  If  the 
growth  is  not  rapid  enough,  they  may  try,  temporarily  or 
permanently,  various  ways  of  securing  installations.  But  the 
best  way  in  the  judginent  of  many  is,  first,  for  the  company 
to  do  its  part  in  cooperation  with  the  electrical  contractors  to 
make  the  field  profitable,  and.  secondly,  for  the  contractors  to 
do  their  part  in  securing  from  the  public  a  rapid  utilization  of 
the  company's  supplying  resources.  The  responsibilitj-  is  mutual, 
and  can  be  ignored  by  neither. 

"One  way  of  securing  this  result  is  to  create  a  demand  by 
liberal  advertising.  For  the  most  part,  if  not  entirely,  this  is 
done  by  the  supplying  companies.  Is  there  not,  however,  a 
good  field  for  cooperation  in  mutual  advertising? 

"The  contractors  should  not  be  quick  in  taking  offence  at 
such  installation  rules  as  the  supplying  companies  may  feel 
it  incumbent  to  adopt.  They  should  favor  rather  than  oppose 
the  very  limited  work  within  building  lines  which  most  of  the 
companies  do;  this  is  in  their  interest  as  well  as  in  the  general 
interest ;  they  should  favor  such  rules  as  may  be  formulated 
looking  to  the  concentration  of  protective  devices  and  of 
meters." 


CURRENT  NEWS  AND  NOTES. 


TELEGRAMS  A  COMMODITY .—Thtxi:  seems  to  be  some 
doubt  even  at  this  late  date  as  to  what  a  telegram  actually  is. 
Before  Judge  Hendrick,  in  the  New  York  Supreme  Court  this 
week  there  was  a  discussion  between  lawyers  representing  the 
State  and  the  Postal  and  Western  Union  Telegraph  companies, 
as  to  whether  or  not  a  telegram  is  an  article  or  commodity. 
It  came  about  during  an  argument  over  an  application  of  the 
telegraph  companies  to  have  vacated  an  order  recently  obtained 
by  Attorney  General  Jackson  for  the  appointment  of  a  referee 
to  take  testimony  in  a  suit  to  annul  an  alleged  illegal  combina- 
tion said  to  exist  between  the  two  companies.  Under  the  law 
Mr.  Jackson  must  bring  action  on  the  ground  that  a  telegram 
is  an  article  or  commodity.  Judge  Hendrick  reserved  decision. 
Mr.  Deford  appeared  as  Mr.  Jackson's  representative,  while 
Henry  D.  Esterbrook  represented  the  Western  Union  and  Wil- 
liam W.  Cook  the  Postal.  In  reply  to  Mr.  Deford's  declaration 
that  a  telegram  rightly  comes  under  tlie  head  of  conmiodity,  Mr. 
Cook  said :  "We  do  not  produce  a  telegram ;  the  public  produces 
it  and  we  simply  transmit  it.  We  have  a  charter  under  the 
laws  of  the  state,  and  it  prescribes  that  we  shall  transmit  tele- 
grams in  good  faith.  We  have  no  authority  to  produce  an 
article  or  commodity  in  common  use.  We  cannot  manufacture 
telegrams.  If  we  sell  the  telcftram  we  can  be  punished  under 
the  criminal  code.  A  telegram  company  transmits  information 
and  the  transmission  is  as  old  as  history  itself.  The  Greeks 
had  fleet  runners,  who  went  from  city  to  city.  Did  they  produce 
articles  of  commodity?  Later  all  governments  had  mails.  Did 
they  produce  an  article  or  commodity?  Finally,  the  invention 
of  the  telegraph  gave  a  new  means  of  transmitting  information, 
and  intelligence  involved  service  and  labor.  .*\  telegraph  com- 
(Jany  does  not  even  buy  or  sell  the  electric  current.  It  borrows 
it  from  nature  for  a  brief  space  of  time  and  then  returns  it 
unimpaired.  It  does  not  produce  or  sell  anything  except  labor, 
and  certainly  labor  is  not  a  commodity  or  article." 
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TIMBER  TREATME.XT.—  lhe  Forest  Service,  United 
States  Department  of  Agriculture,  has  issued  a  circular  (N'o.. 
loi)  illustrating  and  describing  an  open-tank  equipment  for  the 
treatment  of  line  poles,  fence  posts,  etc.  A  copy  of  the  cir- 
cular can  be  obtained  by  application  to  the  Chief  Forester. 


y.  M.  C.  A.  ENGINEERING  COURSE.— The  Young  Men's 
Christian  Association  of  Xew  York  City  has  for  the  past  two 
years  given  evening  instructions  in  steam  engineering  at  Us 
Twenty-Third  Street  building.  There  are  about  75  men  in  the 
course,  which  includes  arithmetic,  chemistry  so  far  as  applies 
to  combustion,  purity  of  water,  formation  of  scale,  etc.;  prin- 
ciples of  boiler  and  engine  construction,  and  of  the  various 
types  of  boilers,  engines,  condensers,  valves,  heaters,  etc. ;  en- 
gine and  boiler  erection  and  practical  operation. 


SUBMARINE  SIGNALS— It  is  stated  from  Washington 
that  Acting-Secretary  Newberry  and  Rear  Admiral  Cowles, 
chief  of  the  bureau  of  equipment,  have  arranged  to  install  sub- 
marine signal  receiving  apparatus  on  the  battleships  Connecticut, 
Virginia,  Ohio,  Alabama  and  Maine;  also  on  the  destroyers 
Hopkins.  Whipple,  Worden.  Hull  and  Stewart,  and  on  the  col- 
liers Lawrence,  Abarenda,  Aja.K,  Brutus,  Caesar,  Hannibal, 
Leonidas,  Lebanon,  Marcellus,  Nero  and  Sterling.  The  May- 
flower and  Dolphin  were  equipped  recently,  and  the  Alabama  and 
Maine  have  a  temporary  equipment  for  purposes  of  experi- 
ment. The  War  Department  has  equipped  the  transports  Kil- 
patrick  and  Sumner. 

MOVING  PLATFORMS.— In  its  effort  to  find  some  remedy 
for  the  Brooklyn  Bridge  crush,  the  Public  Service  Commission 
held  a  public  hearing  on  the  subject  last  week  in  the  Council 
Chamber  at  the  City  Hall.  Mr.  J.  E.  Swanstrom,  ex-borough 
president  of  Brooklyn  and  chairman  of  the  Citizens'  Central 
Committee  and  of  the  Brooklyn  Transit  Reform  League,  sug- 
gested two  plans.  The  first  was-  the  union  of  the  Manhattan 
Elevated  tracks  with  the  Brooklyn  Rapid  Transit  tracks  now  on 
the  bridge,  so  that  through  cars  could  be  run  between  the  two 
boroughs.  This  plan,  Mr.  Swanstrom  said,  could  be  put  in 
effect  within  a  month  at  a  cost  of  less  than  $25,000,  as  it  was 
only  necessary  for  the  commission  to  compel  a  traffic  agree- 
ment between  the  two  railroads.  This  plan,  he  said,  would  not 
do  away  with  all  congestion,  and  so  he  suggested  as  a  further 
relief  the  installation  of  moving  platforms  on  the  bridge.  He 
s^id  that  these  two  plans  would  relieve  all  congestion. 


TELEPHONY  IN  TURKEY.— A  special  cable  dispatch  from 
Constantinople  of  July  20,  to  the  New  York  Sun,  says :  "It  is 
barely  a  month  since  the  Sun  correspondent  here  reported  that 
no  telephones  were  tolerated  in  Turkey,  owing  to  the  Sultan's 
personal  opposition  on  the  ground  that  they  were  instruments 
of  conspiracy.  Affairs  have  been  moving  since  then  at  the 
Yildiz  Palace,  for  to-day  comes  the  news  from  one  or  two 
Turkish  papers  at  Stamboul,  which  are  credited  with  possess- 
ing semi-official  sources  of  information,  that  the  Sublime  Porte 
has  decided  to  let  the  Ministry  of  Communications  work  out  a 
project  for  supplying  Constantinople  with  telephones.  There 
will,  of  course,  be  no  certainty  that  the  conversations  will  in  all 
cases  be  strictly  private,  but  commercial  circles  are  highly  de- 
lighted and  will  willingly  take  the  risk.  From  Salonica,  too,  it  is 
announced  that  a  private  contractor  has  made  a  tender  to  equip 
the  city  with  a  local  telephone  system  and  that  the  chances  of 
his  securing  the  concession  are  believed  to  be  favorable,  espe- 
cially as  he  offered  10  per  cent  of  his  prospective  profits  to  holy 
work  and  the  Pilgtrims'  Railway." 


STATE  OWNERSHIP.— M  Niagara  Falls,  on  July  29. 
Coroner  Scott  rendered  a  verdict  in  the  inclined  railway  acci- 
dent on  the  State  reservation  which  cost  the  life  of  Peter  Inda, 
of  Buffalo  and  serious  injuries  to  others.  He  found  that  the 
.iccidcnt  was  caused  by  a  breaking  of  the  manita  cable  and 
subsequent  breaking  of  the  safety  device  attached  to  the  front 
of  the  south  car.     This  safety  device  was  improperly  designed 


and  of  iirpropcr  material  10  bear  the  strain.  No  test  of  the 
safety  device  was  ever  made  since  its  installation  in  1887,  and 
this  failure,  he  declares,  constitutes  negligence  on  the  part  of 
everybody  who  has  had  charge  of  the  machinery  from  that  date 
to  the  present  time.  There  was  especial  negligence  on  the  part 
of  those  who  installed  the  apparatus  and  of  the  State  in  accept- 
ing it  without  test.  "I  find,"  says  the  coroner,  "that  the  whole 
inclined  railway,  including  machinery,  railway  structure  and 
buildings,  was  old,  antiquated  and  dilapidated,  and  that  the 
attention  of  the  State  officials  and  Legislature  has  been  re- 
peatedly called  to  this  condition  by  Supt.  Perry  and  the  com- 
missioners of  the  reservation."  We  await  the  outburst  of 
indignation  from  the  "Yellow  Press,"  in  view  of  the  thousands 
of  lives  thus  imperilled  daily. 


A  SIX- YEAR  CURRICULUM.— A  class  of  60  young  men 
has  been  enrolled  in  the  co-operativ-e  course  of  the  engineering 
department  of  the  University  of  Cincinnati  for  the  coming 
year.  This  is  the  second  class  to  be  formed  on  this  plan  and  it 
is  almost  twice  as  large  as  the  first,  showing  how  the  plan  is 
appreciated.  Six  years  is  required  to  complete  the  course  and 
the  students  spend  half  the  time  in  class  and  the  other  half  in 
the  shops.  Besides  a  high-school  education,  work  through  the 
summer  is  necessary  to  matriculation  in  this  course.  The  young 
men  of  the  new  class  have  shown  their  worth  in  the  shops  and 
all  have  been  recommended  as  worthy  of  membership  in  the 
class.  At  a  meeting  held  last  week,  Dean  Hermen  Schneider 
talked  to  the  young  men  and  told  what  the  members  of  the 
Society  for  the  Promotion  of  Engineering  Education  thought  of 
the  idea  of  securing  a  knowledge  of  their  profession  from 
actual  work  in  the  shops  in  connection  with  the  theory  taught 
in  the  schools.  A  number  of  the  manufacturers  who  employ 
the  youths  were  present  and  some  of  them  talked  to  them  and 
advised  them  regarding  the  work.  From  the  experience  of  the 
engineering  department  with  the  first  class,  it  is  believed  the 
plan  will  be  a  success.  Those  who  complete  the  si.x-years 
course  will  be  given  degrees  that  will  distinguish  them  from 
those  who  take  the  four-year  course. 


SAFETY  SI-GNAL  DEVICES.— Ut.  W.  P.  Borland,  secre- 
tary of  the  Block  Signal  and  Train  Control  Board,  of  the 
Interstate  Commission  is  about  to  took  into  charges  of  trade- 
conspiracies  to  choke  off  safety  devices.  According  to  des- 
patches firom  Washington,  Mr.  Borland  intends  to  begin  his 
investigation  at  the  Patent  Office,  where  he  expects  to  find 
records  of  patents  granted  which  will  either  prove  or  disprove 
the  charges  against  the  Eastern  Railway  .\ssociarion.  In  speak- 
ing of  his  plans  he  said :  "The  board  will  meet  soon  and 
will  doubtless  take  up  at  the  very  beginning  an  inquiry  into  the 
wreck  on  the  Pere  Marquette  Road.  It  has  already  ordered 
me  to  conduct  a  thorough  investigation  at  the  Patent  Office  of 
all  safety  appliance  devices  on  which  patents  have  been  issued, 
and  to  learn  what  has  become  of  these.  Some  of  the  inven- 
tions which  are  unknown  because  suppressed  are  alleged  to  be 
of  the  very  greafst  utility  and  value,  while  at  the  same  time 
being  very  cheap.  So  generally  have  these  charges  been  made 
that  we  are  going  to  start  in  right  at  this  point,  and  if  there 
is  found  to  be  merit  for  the  charges  wc  will  insist  on  these  sup- 
pressed inventions  havinj;  a  thorough  lest."  .\skcd  the  names 
of  concerns  which  have  been  accused  of  suppressing  safety 
inventions,  Mr.  Borland  named  these:  The  Union  Switch  & 
Siiinal  Company,  the  Hall  Signal  Company,  the  General  Rail- 
way Signal  Company,  the  Westinghouse  Company.  "The 
Eastern  Railway  Association."  he  added,  "is  not  a  corporation, 
but  a  sort  of  co-operative  association  which  assumes  to  have 
as  its  object  the  protection  of  its  members  against  infringement 
of  patents  on  various  devices.  The  charges  against  it  have 
been  made  in  very  direct  and  damaging  form,  and  without  as- 
suming to  pass  on  their  merits  at  this  time,  we  do  propose  to 
know  all  about  them.  The  block  signal  board  has  already 
been  assured  of  the  co-operation  of  the  .\nierican  Railway 
.\ssociation  in  the  coming  tests  of  all  safety  devices." 


FIG.    I. — DAM   ACROSS  THE  PATAPSCO  RIVEE    NEAR   ILCHESTER,    MD..   WITHI.V    Wllh  H    Till 


lU  IK     TLAN  I 


Power  Plant  Inside  of  a  Dam  on  the  Patapsco 
Riv'er. 


THE  Patapsco  Electric  &  Manufacturing  Company,  of 
Ellicott  City,  Md..  has  lately  completed  its  new  dam 
and  power  house  on  the  Patapsco  River  near  Ilchester, 
some  15  miles  or  more  below  Baltimore  on  the  Washington 
Branch  of  the  Baltimore  &  Ohio  Railroad.  The  plant  is  unique 
in  that  it  is  placed  within  the  dam  and  is  thus  completely  under 
water.  The  plant  also  has  the  distinction  of  being  the  first  of 
its  kind  c^er  built,  and  the  cost  is  of  course  verj-  nuich  less  than 


dam.  The  spillway  is  168  ft.  long  and  is  provided  with  anchor 
belts  so  that  if  at  any  time  it  may  be  deemed  desirable,  flash 
boards  may  be  bolted  to  them  and  the  available  head  increased 
two  feet.  The  back  water  extends  %  of  a  mile  with  an  average 
width  of  about  500  feet  to  the  tail  waters  of  a  cotton  mill 
located  at  Ilchester.  The  dam  is  built  of  reinforced  concrete 
and  the  "deck"  is  supported  by  19  buttresses  24  ins.  thick  at  the 
bottom  and  16  ins.  thick  at  the  top,  which  are  placed  12  ft. 
apart.  The  mixture  used  was  i  .3:6.  The  edges  of  the  butt- 
resses and  of  the  openings  are  reinforced  with  f4-in.  corru- 
gated iron  rods  in  groups  of  three.   The  shell  of  the  dam  is  18  ins. 


FIG.   2. — INTKKIOR   VIEW   OK  THE   DAM,   SHOWING   THE   ELECTRICAL  CENKRATING   APPARATUS   INSTALLED. 


that  of  any  other  arrangement.     A  view  of   the   dnni   within 
which  the  power  plant  is  placed  is  shown  in  Fig.  i. 

THE  DAM. 

The  dam  has  a  total  length  of  22a  ft.  and  is  40  ft.  wide  at 
the  base.  The  height  of  the  dam  from  normal  tail  water  to 
the  crest  is  26j^  ft.  At  each  end  the  buttresses  and  deck  of 
the  dam  rise  10  ft.  above  the  spillway  as  a  protection  from 
floods  and  to  afford  convenient  entrances  to  the  interior  of  the 


thick  at  the  bottom  and  tapers  to  10  ins.  at  the  top.  The  con- 
crete in  the  deck  is  a  I  :  2  :  4  mixture  reinforced  with  J^-'"- 
corrugated  iron  bars  at  graduated  distances  down  to  ^Yi-in.  cen- 
ters. The  apron  extends  only  half  way  down  from  the  crown,  the 
remaining  down-stream  portion  being  entirely  open  and  provided 
with  windows  by  means  of  which  the  interior  is  lighted.  The  shape 
of  the  apron  is  such  that  the  water  is  thrown  some  little 
distance  aw'ay  from  the  windows.    On  a  clear  day  the  illumina- 
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tion  is  all  that  could  be  desired ;  while  during  rainy  weather,  at      Space   has  been  provided   for  an  additional   unit  of   the  same 

which  time  the  water  is  muddy,  the  illumination  is  not  quite      capacity. 

so  good.     The  view  of  the  interior  of  the  power  house  shows  Each     alternator     is     provided     with     a     125-volt     exciter 


ri.A.N     VIEW    OF    DAM,    SHOWING    LAY-OUT    OF    MACHINERV 


how  much  light  is  received  through  the  windows  beneath  the 
falls. 

At  present  only  108  feet  of  the  dam  is  used  for  housing  the 
power  plant.  This  part  of  the  dam  is  fitted  with  a  false  ceiling 
hung  five  feet  from  the  inside  of  the  dam  so  as  to  protect  the 
apparatus  from  any  water  that  might  seep  through  the  outer 
shell  of  the  dam.  The  dam  is  built  of  a  fine  and  rich  mixture 
which  was  laid  very  wet.  Aside  from  this  no  precautions  were 
taken  to  eliminate  water.    The  ceiling  slopes  until  it  reaches  the 


FIC.    4. — CROSS-SECTIONAL    ELEVATION    OF    DAM. 

vertical  sides  forming  the  power  house.  That  portion  of  th' 
dam  not  protected  with  the  false  ceiling  is  comparatively  dry 
as  very  little  water  percolates  through.  What  little  water  tind- 
its  way  through  the  concrete  trickles  along  the  under  side  t' 
the  drain  at  the  bottom.  Were  it  not  for  this  moisture  a  persr.i 
within  the  power  house  would  not  be  conscious  that  he  w.i 
beneath  the  water.  The  waste  water  going  over  the  crest  i  ■ 
the  dam  is  carried  on  the  apron  of  the  spillway  to  within  i 
ft.  of  the  tail  water.  This  apron  causes  the  water  to  fall  aboi; 
20  ft.  from  the  down-stream  side  of  the  dam  and  as  the  rivti 
bed  is  quite  rocky  at  this  point,  no  appreciable  pitting  taki- 
place.  , 

A  fish  ladder  is  placed  at  one  side  of  the  dam  as  requircii 
by  law.  This  is  125  ft.  long  and  has  the  proper  slope  and  fin- 
so  that  fish  can  easily  go  from  the  tail  water  to  that  above  thf 
dam.     The  wooden   trough   is   shown   at   the   entrance   to   one 

•side  of  the  dam.  It  might  be  well  to  state  in  passing  that  the 
reason  for  insisting  on  fish  ways  in  dams  is  that  when  the  fish 
spawn  they  go  up  stream  to  the  head  waters.     To  reach  the 

^waters  above  the  dam  they  jump  from  fin  to  fin  of  the  fish 
ladder  until  they  reach  the  top. 

POWER    PLANT. 

The  power  plant  equipment  consists  of  two  ,l4-in.  horizontal. 
Leffel  water-wheels  fitted  with  Woodward  governors  arranged 
so  that  either  governor  may  control  both  wheels  when  the 
gener«tors  are  operated  in  parallel.  Each  turbine  runs  at  a 
speed  of  240  r.  p.  m.  and  is  direct-connected  to  an  .\tlis- 
Chalmers   .^oo-kw.    ii.ooo-volt.  threc-phaso.  6o-cycle  alternator. 


belted  to  the  shaft.  The  pari  of  the  dam  used  as  a  power  house 
is  108  ft.  long,  10  ft.  high  and  27  ft.  wide  e.xcept  at  the  butt- 
resses where  the  width  is  18  ft.  The  arrangement  of  the  ma- 
chinery is  w-ell  shown  in  the  engravings  and  in  the  plan  and 
cross-sectional  elevation  of  the  dam.  A  concrete-steel  floor  is 
placed  at  a  proper  elevation  above  the  lower  pool  between 
buttresses,  the  latter  being  increased  in  section  below  the  floor. 
The  hollow  interior  structure  is  built  upon  this  floor,  as  indi- 
cated in  Fig.  4. 

The  water  is  fed  to  the  turbines  through  steel  pipes  passing 
through  the  up-stream  spillway  shell  and  discharged  by  draft 
tubes  into  the  base  of  the  dam,  dropping  into  a  well  sunk  some 
three  feet  below  the  river  bed.  The  water  passes  thence  by 
way  of  a  channel  constructed  in  the  river  bed,  out  of  the  dam. 
The  intake  is  s'A  ft.  below  the  crest  of  the  spillway  so  that 
the  trash  racks  are  kept  clear  of  drift  wood.  etc.  The  trash 
rack  is  loyi  ft.,  and  the  flumes  to  the  turbines  7  ft.  in  diameter. 
Two  waste  gates  are  placed  near  the  bottom  of  the  dam,  the 
water  from  these  passing  under  the  floor.  The  flow  through 
the  feed  pipe  is  controlled  by  a  valve  operated  from  the  turbine 
chamber. 

The  mechanism  for  operating  this  valve  is  shown  to 
the  right  in  Fig  2.  The  advantages  of  such  an  arrange- 
ment of  water-wheel  and  generator  are  readily  discerned.  The 
dam  foundation  and  structure  are  the  power  house:  the  cham- 
ber is  free  from  moisture  by  reason  of  the  free  circulation  of 
air  aroi'nd  it  and  the  development  utilizes  all  the  avai'able  fall. 


FIC.  5. — KNiK.VMi    1"  n>WKR  mn.-SE.  M ■     '     -         -  'H<  r.\»- 

ING    THROICU. 

The  entire  electrical  installation  is  compact,  secure,  and 
of  the  highest  efficiency  so  far  as  it  can  be  obtained  from  flow 
and  fall.  It  will  be  appreciated  that  the  water  falls  directly 
through  the  top  of  the  dam  into  and  through  the  wheels  below, 
thus  avoiding  the  friction  and  other  losses  of  power  resulting 
from  carrying  the  water  through  'ong  race  ways  to  the  wheels. 


August  3,  1907. 


ELECTRICAL       WORLD 


■The  difference  between  the  present  system  and  those  already  in 
vogue  may  be  likened  to  direct-driven  and  belt-driven  ma- 
chinery. The  actual  saving  in  power  or  what  amounts  to  the 
same  thing,  the  greater  efficiency  of  the  water  will  be  approxi- 
mately equal  to  the  difference  between  belt  and  direct-drive. 


erators  have  time-limit  relays  so  that  in  case  of  trouble  on 
the  outside  feeders,  they  will  not  open  before  the  others.  The 
switchboard  is  arranged  so  that  there  is  no  danger  of  shock 
to  the  operator  at  the  board.  The  voltage  at  the  board  does 
not    exceed    125    volts,    as    the    circuit-breakers,     disconnectins 


FIG.    6. — SIDE   VIEW    OF    IIAM,    SHOWING   THE   THKOW    uF    THE    W  A  :  11; 
FROM    APRON. 

The  switchboard,  which  is  located  at  one  end  of  the  power 
house,  was  built  by  the  General  Electric  Company  and  is  fitted 
with  instruments,  as  shown  in  Fig.  9.  .(^s  the  exciters  are 
arranged  to  be  operated  in  multiple  an  automatic  regulator  is 
used  for  controlling  the  voltage  of  the  generators.  Polyphase 
indicating  wattmeters  have  been   pr<ividod ;   one    for   indicating 


EI(-,.     8. — INTEklUR     OF     DAM.     SHOWING     LIGHT     RECEIVED     THROUGH 
WINDOWS    UNDER    THE   FALLS. 

switches,  high-tension  bus-bars,  transformers,  etc.,  are  placed 
about  eight  feet  from  the  front  of  the  board  with  plenty  of 
room  for  persons  to  make  the  necessary  repairs  without  danger 
of  coming  in  contact  with  high-voltage  apparatus.  The  trans- 
mission lines  cover  such  a  large  territory,  that  it  was  decided 
to  use  11,000  volt  alternators  in  place  of  stepping  up  the 
potential  by  means  of  transformers. 

When  the  plant  is  completed  it  will  supply  electricity  for 
both  lamps  and  motors.  At  present  Ellicott  City,  Catonville, 
Irvington,  Carroll,  Halethrop,  Arbutus,  St.  Denis,  Elkridge 
and  a  part  of  West  Baltimore  are  being  supplied  from  the  plant 
near  Grays  Mills.  The  territory  covered  is  about  six  by  ten 
miles  and  there  is  a  considerable  day  load  for  that  section  of 
ihe  country,  about  250  horse-power.  It  is  intended  to  extend 
I  he  lines  to  West  Arlington  and  Mount  Washington,  a  distance 
of  about  14  miles,  when  the  new  plant  is  delivering  electricity. 
The  old  plant  near  Grays  Mills  has  a  capacity  of  680  horse- 
power, of  which  380  horse-power  is  generated  by  water.     The 


FK..      7. — INTAKF.      FOR      AllDITIONAL      UNIT.      SHOWING      SUBMERGED 
RACKS    IN    THE    UP-STRF.AM    SIDE   OF    DAM. 

the  Street  service  and  the  other  the  total  load.  .\  polyphase 
curve-drrtwing  wattmeter  is  also  used  for  recording  the  total 
output  of  the  station. 

The  leads  to  the  generators  and  for  the  cunnnercial  and 
street  feeders  are  fitted  with  distant  control,  oil  circuit-breakers, 
with  disconnecting  switches.     The  circuit-breakers  for  the  gen- 
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FIG.   Q. — ELEVATION    OF   SWITCH  HOARD. 

electrical  apparatus  at  this  plant  consists  of  one  240-kvv  Stanley 
generator  and  one  150-kw  Allis-Chahncrs  generator.  Both 
generators  are  wound  for  2200-volts,  two-phase,  60-cycles  and 
transformers  ,Tre  used  to  step  the  potential  up  to  11.000  volts. 
At  Catonsville.  Wilkins  .\veiiiic  and  Boachlicid  Road.  Wilkins 
Avenue  and   Roland  Road  ami  at  the  city  limits  transformers 
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are  located  for  reducing  the  potential  for  distribution  circuits. 
These  are  2200-volt,  single-phase  lines  except  near  the  city 
limits,  where,  because  of  large  motors  installed,  three-phase 
current  is  used.  After  the  new  station  is  in  operation,  it  is 
the  intention  to  use  the  old  power  house  as  a  sub-station,  as  it  is 
from  this  station  that  the  different  lines  radiate. 

Mr.  Victor  G.  Bloede  is  president  and  general  manager  of 
the  company  and  Mr.  Otto  Wonder  is  its  superintendent.  The 
designer  and  builder  of  the  dam  was  the  Ambursen  Hydraulic 
Construction  Company,  of  Boston,  and  H.  von  Schon,  of  Detroit, 
Mich.,  was  the  consulting  hydraulic  engineer.  Messrs.  Newton 
and  Painter,  of  Baltimore,  were  the  electrical  engineers.  The  sub- 
merged power  house  was  in  this  case  the  only  feasible  method 
of  development  on  account  of  the  available  location  and  limita- 
tions of  cost.  A  dam  of  this  height  is  said  to  be  the  smallest 
that  is  available  for  a  power  house  of..this  construction.  At 
heights  of  from  40  ft.  upwards  details'  of  submerged  power 
houses,  it  is  claimed,  can  be  worked  out  to  advantage  and  with- 
out the  difficulty,  of  restricted  space. 


Decorative  Lighting   in  Philadelphia  During 
the   Elks'  Carnival. 


The  annual  reunion  of  the  Elks,  held  in  Philadelphia  during 
the  week  July  15-20,  was  the  occasion  for  what  was  probably 
I  he   most   elaborate   civic   electrical    display   ever   made   in   this 


display  of  a  public  and  progressive  spirit  which  has  rarely  been 
equaled  upon  occasions  of  this  sort.  The  display  of  bunting, 
flags,  emblems  and  other  daylight  effects  was  most  elaborate 
and  costly.  The  main  business  streets  and  many  of  the  streets 
in  the  outlying  districts  were  fairly  ablaze  with  color,  but 
overtopping  all  else  was  the  lavish  electrical  display — a  dis- 
play which  attracted  scores  of  thousands  of  people  to  the 
business  district  every  night  during  the  week.  It  was  an  ex- 
ample of  the  efficacy,  the  compelling  power  of  electrical  ad- 
vertising, without  which  no  business  street  in  a  large  city  can 
ever  hope  to  obtain  its  full  share  of  trade. 

It  may  be  of  interest  to  know  just  what  method  was  pursued 
by  the  Philadelphia  Electric  Company  to  do  its  share  toward 
working  up  public  interest,  in  making  an  electrical  display 
which  resulted  in  such  a  notable  exhibit.  Many  weeks  prior 
to  the  convention  the  solicitors  of  the  company  were  started 
out  upon  the  labor  of  interesting  its  customers,  particularly  the 
retail  stores  and  the  large  department  stores,  in  the  matter  of 
individual  electrical  display.  This  work  was  preliminary,  the 
idea  being  merely  to  arouse  interest  and  not  to  close  contracts 
at  that  time. 

Three  weeks  prior  to  the  convention,  the  columns  of  the 
daily  newspapers  of  Philadelphia  were  used  for  a  specially 
prepared  series  of  advertisements  bearing  directly  upon  Elks' 
week.  This  series  is  reproduced  elsewhere  in  this  issue.  The 
copy  used  aimed  to  arouse  civic  pride  and  enthusiasm  in  the 
influx  of  several  hundred  thousand  visitors  and  the  necessity 


FlC.    I. — COURT  OF    Hd.VOR  ON    NORTH    IlROAf)   STRKET,   LOOKING  TOWARDS    THE   CITY    HALL. 


country,  excluding,  of  course,  world's   fairs  and   similar   exhi- 
bitions. 

The  response  of  ^Philadelphia  merchants  to  the  solicitations 
of  the  Elks'  special  convention  committee,  the  advertising  and 
solicitation  of  the  Philadelphia  Electric  Company,  and  the  gen- 
eral all-around  booming  and  hurrah  of  the  Philadelphia  news- 
p.ipcrs  was 'beyond  all  expectation.  Philadelphia  arose  to  the 
opportunity  of   ^If  .TiKnii-iin'     .nul   m    ilv   -ame   time  gave   a 


for  advertising  Philadelphia  as  well  as  its  business  houses  by 
elaborate  preparations  in  the  decorative  line,  and  calling  atten- 
tion to  the  f.ict  that  the  electrical  way  was  the  only  effeolive 
way. 

The  interest  of  the  newspapers  was  obtained  and  they  in 
serted  frequent  notes  regarding  the  proposetl  electrical  features 
of  the  convention.  .\s  a  result,  some  days  before  the  con- 
vention, it  was  impossible  to  obtain  any  nmre  electrical  devices 
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or  any  more  electrical  letters  for  those  people  who  had  waited 
until  this  late  date  before  determining  to  decorate  their  places 
of  business.  The  houses  that  could  not  be  induced  to  install 
special  electrical  decorations  and  who  were  customers  of  the 
company,  were  solicited  persistently  to  at  least  light  up  their 
stores  and  show  windows  during  the  week,  and  to  keep  them 
lighted  until  a  late  hour.  The  return  to  the  lighting  company 
from  this  class  of  business  was,  of  course,  considerable,  due 
to  the  fact  that  no  expense  was  involved  in  the  matter  of  meter 
and  wiring  installations,  etc. 

The  extent  of  the  electrical  decoration  during  Elks'  week 
has  been  variously  estimated  by  newspaper  correspondents  and 
electricians  to  have  amounted  to  from  300,000  to  500.000  lamps. 
The  Philadelphia  Electric  Company,  however,  from  its  records 
and  from  the  known  special  installation  of  those  places  that  did 
not  receive  energ>-  from  the  company,  places  the  figure  at  be- 
tween 250,000  and  300,000  incandescent  lamps. 

The  displays  were  in  the  main  artistic — in  every  case  effective. 
Excursions  were  run  every  night  from  the  outlying  districts 
for  the  particular  purpose  of  viewing  the  elaborate  electrical 
effects.  The  Court  of  Honor,  e.Ktending  for  a  distance  of  si.x 
city  blocks,  divided  in  half  by  the  City  Hall,  was  worthy  of  an 


was  furnished  from  the  mains  of  the  Philadelphia  Electric 
Company,  and  was  carried  practically  without  a  hitch  and  with 
absolutely  no  detriment  to  the  service  rendered  to  the  regu- 
lar customers. 

Owing  to  the  immense  crowds  and  the  police  regulations,  it 
was  extremely  difficult  to  take  photographs  at  night.     The  illus- 
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international  exhibition.  It  was  the  central  point  to  which  the 
masses  were  attracted.  Market  Street  east  01  City  Hall,  as 
far  as  Sixth  Street,  was  ablaze  with  light,  the  laiKo  department 
stores  vying  with  each  other  in  their  exhibits.  The  electrical 
energy  of   more   than   three-fourths   of   the   enti-      illumination 


FIG.    3. — BUILDING    OF    THE    PHILADELPHIA    ELECTRIC    COMPANY. 

trations  reproduced,  however,  show  some  of  the  most  effective 
installations.  Fig.  i  shows  the  Court  of  Honor  on  Broad  Street 
looking  towards  City  Hall.  The  illustration  shows  the  charac- 
ter of  the  decorations  on  which  over  13,500  incandescent  lamps 
were  employed.  In  the  background  may  be  seen  the  City  Hall 
of  the  Quaker  City,  about  which  over  19,000  incandescent  lamps 
were  entwined.  The  North  American  Building,  the  home  of 
one  of  Philadelphia's  newspapers,  is  shown  in  Fig.  2.  This 
building  is  one  of  the  skyscrapers  of  Philadelphia,  and  over 
16,000  incandescent  lamps  were  employed  on  the  exterior  illu- 
mination. 

The  old  portion  of  the  W'anamaker  department  store,  on 
Chestnut  Street,  was  illuminated  with  6000  lamps  and  the  de- 
partment store  of  Lit  Brothers,  on  Market  Street,  was 
lighted  by  12,000  lamps.  The  Philadelphia  Electric  Com- 
pany placed  3500  lamps  in  circuit  on  its  magnificent  new 
building  at  the  corner  of  Chestnut  and  Tenth  Streets. 
The  scheme  of  decoration  is  well  shown  in  Fig.  3.  Other 
large  users  of  electricity  for  decorative  lighting  dis- 
play were  Strawbridge  &  Clothier,  who  employed  5000 
lamps  on  their  store  building;  N.  Sncllenburg  &  Company, 
who  employed  a  like  number  of  lamps ;  Keith's  Chestnut  Street 
Theater,  on  which  over  1000  additional  lamps  were  tastefully 
arranged;  the  l^ccord  Building,  with  1500  lamps:  the  State 
Fcncibles'  Armory,  with  2000  lamps,  and  the  Elks'  Lodge,  with 
2000  lamps.  Prizes  were  offered  by  the  Elks'  convention  commit- 
tee for  the  best  electrical  displays.  As  was  natural  in  the  prem- 
ises, these  prizes  were  awarded  not  entirely  for  the  most  artistic 
electric  display,  but  rather  for  the  most  extensive. 
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A    Progressive    buhurban    Central    vStation   at 
Revere,   Mass. 


1  he  power  plant  of  the  Suburban  Gas  &  Electric  Company, 
r.t  Revere,  Mass..  affords  an  interesting  example  of  a  central  sta- 
lion  development  under  unique  conditions  with  respect  to  load 
requirement.-;  in  a  suburban  territory.  This  installation  serve.-; 
the  town  of  Revere  and  Winthrop,  including  the  celebrated 
beach  resorts  along  the  shores  of  the  Atlantic  in  these  commu- 
nities, and  it  supplies  light  and  power  for  both  winter  and  sum 
nier  consumers.  Contrary  to  the  usual  experience  of  centra! 
-lations,  the  peak  load  at  the  Revere  plant  occurs  in  the  summer 
■<a-;on,  the  winter  output  being  relatively  much  lighter,  in 
i.icl.  during  the  cold  season  the  plant  is  operated  only  between 
I  he  hours  of  2  p.  m.  and  6  a.  m.,  the  extremely  low  day  load 
being  carried  by  the  generating  plant  of  the  Maiden  Electric 
Company,  some  four  or  five  miles  distant.  The  same  operating 
-yndicate  controls  both  companies,  the  offices  being  at  8.|  State 
Street,   Boston. 

The  Revere  station  is  located  on  Chelsea  River,  a  salt  water 
stream  which  discharges  into  the  .Atlantic  ultimately,  and  which 
responds  to  the  tidal  fluctuations  by  a  rise  and  fall  of  about 
8  ft.  twice  each  day.  The  plant  is  about  a  quarter  of  a  mile 
south  of  the  Revere  station  of  the  Boston  and  Maine  Railroad. 
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l''astern  Division.  The  station  building  is  of  the  usual  orthodox 
lirick  and  steel  construction  with  concrete  foundations  and  a 
lar  and  gravel  roof  supported  by  steel  trusses.  It  is  divided  by  a 
solid  fire  wall  into  a  boiler  room  100  ft.  x  50  ft.,  an  engine  room 
of  the  same  size  and  a  commodious  14  ft.  high  basement  be- 
neath the  latter,  which  contains  all  the  line  and  exhaust  piping, 
condensing  apparatus  and  certain  auxiliary  equipment.  Fig.  i 
is  an  exterior  view  of  the  station,  showing  the  coal  wharf  whence 
tlie  fuel  is  drawn,  the  main  building,  outgoing  feeder  circuits 
and  the  chimney,  which  is  a  brick  stack  200  ft.  high  and  7  ft 
6  in.  inside  diameter. 

At  present  the  boiler  room  contains  four  ,?ij  hp  Stirling  water 
tube  boilers  with  space  for  two  more  of  the  same  size.  Two 
of  the  boilers  are  equipped  with  a  Parsons  steam  jet  which  is 
used  to  provide  forced  draft  at  times  of  heavy  peak  loads.  The 
air  supply  for  these  jets  is  drawn  through  galvanized  iron  ducts 
which  extends  from  the  top  of  the  boilers  on  the  outside,  so 
that  warm  air  shall  be  drawn  downward  and  fed  to  the  grates. 
Coal  is  brought  by  barges  to  the  wharf  adjoining  the  property, 
which   belongs   to   a   loeal   cci.-il   .li-.il.r.    and  delivered  in   teams 


outside  the  boiler  room,  whence  it  is  hauled  into  the  building  b) 
hand  cars  over  a  20  m.  track  in  the  floor,  weighed  and  then 
dumped  inside  a  wooden  enclosure  in  front  of  the  furnaces  for 
hand  firing.  Fig.  2  is  a  view  of  the  boiler  room  interior,  show- 
ing the  two  batteries  now  installed,  the  space  available  for  the 
(bird   li;ittery,   coal   trai;k;im-.   teed   ;ind  hic'i-pre-i;:r--    -t-:;'.:!;   ;i:;.- 
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ing.  The  boiler  room  is  admirably  lighted  by  three  alternating- 
current  enclosed  arc  lamps  in  front  of  the  batteries,  a  fourth  at 
the  rear,  and  special  incandescents  where  necessary,  a  permanent 
16-cp  lamp  being  provided  at  the  water  meter,  which  is  of  Nation- 
al make. 

City  water  is  used  for  boiler  feeding,  the  supply  being  brought 
into  the  boiler  room  by  a  4-in.  main.  .■V  Spencer  damper  regu- 
lator is  in  service,  and  Bristol  records  are  regularly  made  of  the 
temperature  in  the  up  take.  Between  6  a.  m.  and  2  p.  m.  in  the 
uinter  season  the  boilers  are  banked,  enough  steam  being  kept 
up  to  heat  the  company's  local  office,  which  is  in  a  building  near 
by.  its  stables  and  garage.  The  fuel  burned  averages  85  pt 
cent,  of  buckwheat  and  15  per  cent  of  Cumberland  coal,  al- 
though in  the  summer  season,  when  the  load  is  heavy,  the  per- 
centage of  Cumberland  is  greatly  increased,  sometimes  being 
nearly  50  per  cent  of  the  entire  consumption.  The  plant  con- 
tains three  feed  pumps,  the  largest  being  a  compound  duplex 
outfit  set  up  in  the  rear  of  the  boilers.  There  is  nearly  as  much 
space  behind  the  boilers  as  in  front,  the  architects  of  the  plant. 
Messrs.  Lockwood.  Greene  &  Company,  of  Boston,  having 
ni.ide  special  effort  to  allow  plenty  of  room  for  the  installation. 
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■Vdditional  pumps  can  be  installed  behind  the  boilers  when 
necessary,  the  engine  room  lying  at  the  rear.  .\  ,5-in.  blow-off 
pipe  is  provided  at  the  rear  of  the  boilers.  Ft  connects  with 
a  tank  out  of  doors. 

The  present  generating  capacity  of  the  engine  rotim   is  goo 
kw.  but  a  500-kw  turbine   will   shortly  be  added.     The  engine 
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Kom  ii  swept  by  a  i6-ton,  liand-operated  crane  of  50  ft.  spaji. 
I'he  switchboard  is  installed  on  a  raised  gallery  at  the  end  of 
the  room,  the  balance  of  the  space  being  left  for  generators  and 
engines.  Two  units  are  now  in  service.  The  first  is  a  48-pole. 
400-kw.  2300-volt.  60-cycle  revolving  field,  three-phase  General 
Electric  alternator,  direct-driven  by  a  tandem  compound  Rice 
and  Sargent  engine  making  150  r.  p.  m.,  having  a  12-ton  fly- 
wheel, 12  ft.  in  diameter,  and  exhausting  into  a  Blake  twin 
vertical  jet  condenser  and  air  pump.  The  second  generating 
unit  is  a  60-pole,  500-kw  outfit  of  the  same  type,  having  a 
normal  speed  120  r.  p.  m.,  and  a  15-ton  fly-wheel  16  ft.  in 
diameter.  The  air  pump  and  condenser  for  this  unit  is  also  a 
Blake  outfit.  Both  engines  are  provided  with  reheating  re- 
ceivers in  the  basement  between  the  high  and  low  pressure 
cylinders.     Both   are  equipped   with  the   Monarch   stop. 

The  turbine  will  be  a  500-kw,  2300-volt  Westinghouse- 
Parsons  machine  making  3600  r.  p.  m.  Its  condensing  appa- 
ratus is  already  installed  and  consists  of  a  complete  Worthing- 
ton  set,  including  a  3000-sq.  ft.  surface  condenser;  a  lo-in. 
centrifugal  pump  direct-connected  to  a  vertical  engine  having 
a  normal  speed  of  400  r.  p.  m. ;  a  simple  dry  vacuum  pump,  and  a 
wet  vacuum  pump.  The  turbine  will  occupy  a  floor  space  21  ft. 
3  in.  X  7  ft. ;  its  steam  line  will  be  5  in.  in  diameter,  exhaust  to 
condenser  22  in.,  and  14  in.  atmospheric  exhaust. 

Three  exciters  are  installed  in  the  engine  room.  One  is  a 
17.5-kw,  125-volt  machine  belted  to  a  Westinghouse  standard 
engine,  the  speeds  being  392  and  1175  r.  p.  m..  respectively. 
The  ne.xt  is  a  30-kw  unit  direct  driven  by  a  40-hp.  220-voh. 
three-phase  Westinghouse  induction  motor  at  850  r.  p.  m. ;  and 
the  largest  set  is  a  50-kw  generator  direct-coupled  to  a  75-hp. 
2200-volt  Westinghouse  induction  motor,  speed  690  r.  p.  m. 
The  latter  motor-generator  Sit  is  controlled  in  starting  by  nn 
auto-starter  located  in  the  basement  and  operated  by  a  spindle 
and  floor  stand  on  the  switchboard  gallery. 

The  general  arrangement  of  the  piping  is  as  follows :  Each 
boiler  delivers  live  steam  at  150  lbs.  pressure  through  an  8-in. 
riser  to  a  g-in.  connection  leading  into  the  engine-room  base- 
ment. One  of  these  9-in.  connections  is  provided  at  each  end 
of  the  boiler  batteries.  These  supply  lines  terminate  in  sepa- 
rators which  are  cross-connected  by  an  8-in.  main  under  the 
engine-room  floor.  The  various  engines  and  auxiliaries  derive 
their  steam  supplies  from  these  separators.  Three  sepa- 
rators are  installed  and  the  connecting  main  is  valved  between 
each  pair.  Circulating  water  for  the  condenser  is  pumped 
from  the  river  and  the  discharge  from  the  circulation  .ystcm 
is  provided  with  a  branch  line  leading  to  the  intake  well,  so 
that  in  seasons  of  hot  weather  and  heavy  load  part  of  the  dis- 
charge can  be  returned  to  the  suction  line.  The  relatively  low- 
temperature  of  the  discharged  circulating  water  permits  this 
short  cut  to  the  supply  lines  being  used  without  trouble.  The 
larger  feed  pump  is  used  only  when  both  engines  arc  in  opera- 
tion. 'The  hot  well  is  a  tank  of  600  gals,  capacity  located  in  the 
boiler  room. 

The  switchboard  gallery  is  about  4  ft.  above  the  floor  level 
and  the  board  clears  the  edge  of  the  gallery  by  about  5  ft. 
Behind  the  board  i^  a  clear  space  of  7  ft.  to  the  wall.  There  are 
14  blue  Vermont  marble  panels  in  the  switchboard,  which  is 
39  ft.  4  in.  long  over  all.  The  bus-bars  are  carried  horizontally 
on  a  rack  above  and  behind  the  board,  and  the  recording 
wattmeters  of  the  arc  and  feeder  circuits  are  located  on  an 
additional  framework  behind  the  switchboard.  The  generil 
arrangement  of  the  panels  is  as  follows:  .\t  the  left-hand  end 
of  the  board  are  paneU  devoted  to  commercial  incandescent 
and  power  service;  adjoining  these  arc  a  bus-locking  panel, 
generator,  Tirrill  regulator  and  exciter  panels,  and  an  arc 
lighting  ci'introl  .section.  Thomson  edgewise  indicating  instru- 
ments arc  in  service;  automatic  oil  switches  arc  in  use  on 
feeder  lines  and  hand-operated  oil  switches  on  the  generator 
leads.  Two  sets  of  three-phase  bus-bars  are  installed.  One 
panel  takes  care  of  the  lie  line  power  supply,  which  is  drawn 
from   Maiden   when   the   Revere  station  is   shut   down. 

On  the  power  circuit,  which  is  2300  volts,  ihrce-phase.  arc 
srvei'al  motors  of  importance  located  in  the  vari^  us  concessions 


at  Revere  and  Crescent  beaches.  These  resorts  are  very  acces- 
sible to  Boston  and  are  visited  by  many  thousands  of  patrons 
on  Sundays,  holidays  and  evenings  in  the  summer  season.  The 
plant  furnishes  the  street  lighting  in  Revere  and  Winthrop 
and  supplies  the  arc  service  along  the  Metropolitan  Parkway 
which  borders  the  beaches. 

The  variation  in  load  in  w-inter  and  summer  on  the  Revere 
station  is  shown  by  two  typical  curves  of  average  hourly  out- 
put, one  for  July  7,  1906.  Fig.  4,  and  the  other  for  December 
15,  1906.  Fig.  5.  Both  of  these  days  were  Saturday.  The 
principal  data  of  coal  consumption,  output,  etc.,  for  these  two 
days   are : 

Saturday  Saturday 

July  7  Dec.   15. 

Total   kw-hours 5600  4800 

Total  coal,  lbs.  Cumbl'd 8870  2275 

"         Buckwheat    10155  16580 

Total  fuel  burned,  lbs 19025  18855 

Lbs.    coal    per   kw-hour 3.4  3.9 

Lbs.   water  per   lb.   coal 8.1  7.7 

Lbs.    ashes    removed 3240  2340 

Per  cent  ashes  in   fuel 16.5  12.4 

Maximum   avg.    load,  kw 500  1000 

Minimum  avg.  load,  kw 100  100 

.\verage    load,    kw 233  200 

Maiden  supply,  hours 5  8 

The  difference  in  operating  conditions  is  well  marked  by  the 
curves.     The  maximum  load  came  in  the  summer  at  from  8  to 
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FIG.    4. — LOAD    CURVE    FOR    JULY    7,     I906. 

9  p.  m.  in  a  sharp  peak  of  lOOO  kw,  whereas  in  the  winter  the 
peak  was  much  broader  and  only  half  as  great.  The  total  fuel 
consumption  of  the  station  was  much  the  same  in  both  cases, 
and  the  actual  total  output  in  the  24  hours  was  but  16  per  cent 
greater  in  the  summer.  The  fuel  economy  was  better  and  the 
evaporation  rate  higher  at  the  time  of  the  greater  loads,  even 
though  the  peaks  were  more  pronounced  than  in  the  winter 
season. 

The  following  arc  the  results  of  an  evaporative  test  made 
upon  one  of  the  Revere  boilers  equipped  with  the  Parsons 
system  of  steam  jets.  The  boiler  has  60  sq.  ft.  of  grate  surface 
and  was  rated  by  the  makers  at  ,302  hp.  The  test  lasted  ic 
hours  and  the  average  steam  pressure  at  the  gauge  was  150 
lbs.  The  temperature  of  the  feed  water  was  209  degree.-, 
hahrenhcit.     \o    3  buckwheat  coal  was  used,  the  cost  per  ton 
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of  2240  lbs.  being  $2.60.     This  coal  is  obtainable  at  the  plant 
for  about  $1.90  less  per  ton  than  of  the  coal  formerly  used. 

The  total  fuel  used  was  12.800  lbs.  Ten  per  cent  moisture 
was  found  in  the  fuel,  so  that  the  total  dry  fuel  was  11. 520 
lbs.  Of  this.  1840  lbs.  was  refuse,  or  15.9  per  cent,  leaving 
9680   lbs.   of  combustible.      The   total   .amount   of  water    fed   to 
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the  boiler  was  603,068  lbs.  With  a  factor  of  evaporation  of 
1.052,  the  equivalent  water  evaporated  from  and  at  212  degrees 
Fah.  was  108,428  lbs.  The  chimney  draft  was  0.5  inch,  and 
the  temperature  of  the  flue  gases  531  degrees  Fah. 

The  water  evaporated  per  lb.  of  coal,  actual  conditions,  was 
8.05  lbs.  The  water  evaporated  per  lb.  of  dry  coal,  from  and  at 
212  degrees,  was  9.41  lbs.,  giving  11.2  lbs.  per  lb.  of  com- 
bustible from  and  at  212  degrees.  The  horse-power  developed 
per  hour  was  314.28,  or  4.066  per  cent  above  the  normal  rating. 
The  fires  were  cleaned  twice  during  the  test;  there  were  no 
clinkers.  Two  steam  jets  were  used.  The  approximate  fuel 
analysis  showed  13,059  British  thermal  units  per  lb.  Only  three 
per  cent  of  the  boiler's  output  was  requiied  to  produce  the 
draft. 

The  officers  of  the  Suburban  Gas  &  Electric  Company  are:. 
President,  Mr.  C.  H.  Tenney;  vice-president,  Mr.  F.  P.  Royce; 
secretary,  Mr.  IT.  P.  Wood ;  treasurer  and  manager,  Mr.  A.  B. 
Tenney;  electrical  engineer,  Mr.  F.  C.  Sargent;  local  manager, 
Mr.  C.  F.  Chisholm ;  chief  engineer  of  power  plant,  Mr.  A.  E. 
Trudo. 


Lightning  Rods  for  High  Chimneys. 

In  a  paper  in  the  Journal  of  the  American  Society  of  Naval 
Engineers,  Dr.  N.  Monroe  Hopkins,  electrical  engineer  for 
consolidated  power  plants,  Department  of  the  Navy,  gives  an 
account  of  some  interesting  experiments  made  to  note  the  be- 
havior and  effect  of  high-frequency  discharges  upon  a  model 
chimney.  A  Tcsla  oscillator  was  used  capable  of  striking 
through  an  air-gap  of  4  ft.,  and  it  was  estimated  that  the  mode! 
chimney  and  its  conductors  were  subjected  to  electrical  dis 
charges  at  a  voltage  of  1,800,000  and  a  frequency  of  200,000 
oscillations  per  second.  The  results  of  the  experiments  ap- 
peared to  show  that  a  high  chimney  could  be  adequately  pro- 
tected from  damage  by  lightning  by  the  use  of  several  con- 
ductors from  the  top  equally  spaced,  and  the  employment  of 
a  copper  spider  on  the  top  of  the  chimney  connected  to  these 
conductors.  The  object  of  the  spider  is  to  prevent  a  stroke 
following  a  current  of  hot  air  into  the  chimney. 

The  practical  conclusions  from  the  experiments  follow, 
those  relating  specifically  to  chimneys  being  in  the  form  of 
specifications,  which  have  been  officially  approved  for  the  in- 
stallation of  lightning  rods  on  the  brick  power  plant  chim- 
neys of  the  navy.  The  accompanying  illustrations  represent 
the  top  of  the  chimney,  showing  spider,  and  a  ground  plate 
and  cast  points. 

For  the  complete  protection  of  a  central  power  plant,  it  is 
stated,  its  roof  and  trusses,  together  with  all  other  masses  of 
metal  without  and  within  the  building  should  be  metallically 
connected  with  chimney  conductors  as  w'ell  as  to  light  rods 
running  along  the  top  of  all  roofing  and  other  prominent 
parts  of  the  building.  Sharp  points  should  be  placed  at  close 
intervals  somewhat  analogous  to  the  protection  afforded  by  the 
barbed-wire  netting  used  in  Europe  about  the  buildings  of 
dynamite  factories.  As  the  architecture  of  the  building  must 
necessarily  dictate  the  precise  arrangement  of  conductors,  the 
specifications  given  below  pertain  only  to  the  protection  of  the 
chinmey  which,  if  properly  provided  for,  because  of  its  towering 
height,  affords  also  good  protection  for  the  building. 

Chimney  Protection  for  Poicer  P/a»i/.f.— Lightning  con- 
ductors shall  be  laid  up  in  the  form  of  a  seven-strand  cable  and 
each  strand  laid  up  with  seven  copper  wires  of  No.  10  B.  &  S. 
gauge.  For  chimneys  of  50  ft.  and  less  in  height,  two  light- 
ning conductors  shall  be  used.  For  chimneys  over  50  ft.  up 
to  and  including  100  ft.,  three  conductors  shall  be  installed. 
For  chimneys  higher  than  100  ft.,  four  conductors  shall  be 
installed.  All  heights  to  be  considered  from  ground  level. 
All  conductors  or  cables  shall  be  symmetrically  arranged  about 
the  chimney  with  one  cable  on  the  prevailing-weather  side  of 
the  chimney.  Said  lightning  conductors  or  cables  to  be  se- 
curely attached  both  mechanically  and  electrically  to  independ- 
ent   pure   copper   earth   plates   or   bars.     In    cases    where    the 


chimney  foundations  have  already  been  filled  in,  instead  01 
earth  plates,  earth  terminals  may  be  used,  composed  of  pure 
copper  bars  3  ins.  x  J4  in.  x  3  ft.  In  all  cases  the  lightning- 
conductor  terminals  shall  extend  to  the  ground  water  level, 
and  in  no  case  shall  they  extend  less  than  15  ft.  from  the 
ground  surface.  Elarth  plates  shall  consist  of  pure  copper  3 
ft.  x  3  ft.  X  ^  in. 

Application  of  Conductors  to  Chimney. — Elach  lightning 
conductor  shall  be  secured  to  the  exterior  of  the  chimney  by 
means  of  bronze  or  brass  anchors,  without  the  intervention  of 
any  insulators  or  insulating  material  whatever.  The  brackets 
for  attaching  the  ring  or  conductors  to  chimneys  to  be  of  high- 
grade  bronze  or  brasj,  and  to  be  fitted  with  approved  clamps 
for  securely  gripping  said  conductors  and  making  good  electri- 
cal connection  therewith.  The  tongues  or  shanks  of  the  anchors 
or  brackets  shall  enter  the  masonry  of  the  chimney  a  distance 
of  at  least  6  ins.,  and  shall  be  at  least  Yt  in.  in  thickness  by  i 
in.  wide,  terminating  in  a  suitable  head  or  angle,  to  prevent 
the  anchor  from  being  pulled  out  of  the  masonry.  .  Anchors 
to  be  attached  to  conductors  at  intervals  of  not  over  10  ft., 
and  sweated  to  the  conductors  with  solder  at  intervals  of  50 
ft.  Conductors  to  terminate  within  5  ft.  of  the  top  of  the 
chimney,  and  to  be  connected  through  the  agency  of  suitable 
brass  or  bronze  fitting  and  soldered  to  a  j'A-in.  by  '/2-in- 
ring  of  copper  attached  to  the  periphery  of  the  chimney  by 
brackets  spaced  not  over  2  ft.  apart;  said  brackets  to  enter 
the  brickwork  a  distance  of  at  least  6  ins.  and  to  be  of  ap- 
proved design,  with  a  tongue  at  least  ij/^  ins.  in  width  and 
%  in.  in  thickness,  with  a  suitable  angle  or  head  to  prevent 
pulling  out.  All  joints  in  the  said  copper  ring,  as  well  as 
between  the  ring  and  conductor  or  conductors  running  down 
to  the  ground, bars  or  plates,  and  including  the  latter,  to  be 
scraped  bright  and,  after  making  a  secure  mechanical  joint, 
to  be  "sweated  with  solder."  Said  solder  shall  consist,  of  one- 
half  lead  and  one-half  tin.  All  joints  when  finished  shall  be 
thoroughly   washed  off   with   water  to   remove  every   trace  of 
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soldering  salts,  acids  or  other  compounds  used.  .Ml  joints 
secured  by  bolts  or  screws  to  be  locknutted.  In  apphnng  con-' 
ductors  where  the  chimney  is  already  constructed,  holes  shall 
be  drilled  in  the  brickwork  and  said  anchor  brackets  and 
anchors  grouted  in,  the  best  Portland  cement  being  used. 

Terminal  Rods  for  Lightning  Conductors. — The  copper  ring 
shall  be  connected  through  the  agency  of  cl.imps.  insuring  a 
good  mechanical  and  electrical  joint,  with  vertically-arranged 
copper    rods,   at    least    -'4    in.    diameter   and    10    ft.    in   length. 
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the  joints  lo  be  sweated  with  solder  as  before  described.  The 
copper  rods  to  be  placed  equidistant  around  this  ring,  and 
supported  in  a  rigid  position  vertically  through  the  agency  of 
additional  anchors  set  in  the  masonry  and  a  copper  spider 
resting  on  chimney  top.  Rods  to  be  arranged  with  a  uniform 
spacing  of  practically  4  ft.  This  is  taken  to  mean,  for  ex- 
ample, that  10  such  vertical  rods  shall  be  provided  for  a  chim- 
ney of  12  ft.  outside  diameter  of  chimney  at  top. 

Discharge  Points. — Each  rod  shall  terminate  in  a  2-point 
aigret,  each  spur  or  point  of  this  aigret  to  be  at  least  3^ 
ins.  long,  the  bases  of  which  spurs  shall  be  at  least  5^  in. 
in  diameter,  tapering  to  a  sharp  and  well  finished  point;  said 
aigret  to  be  provided  with  approved  means  to  secure  a  strong 
mechanical  and  electrical  joint  with  the  vertical  rods  to  which 
it  is  attached.     The  joints  shall  be  sweated  with  solder. 

Chimney-Base  Protection. — All  lightning  conductors  shall  be 
enclosed  at  bottom  with  a  heavy  galvanized  iron  pipe  of  i;/2 
ins.  diameter,  and  extending  3  ft.  into  the  soil  and  10  ft. 
above.  Said  iron  pipe  to  be  provided  with  approved  brackets 
to  securely  hold  it  to  the  chimney,  the  brackets  not  to  be  over 
3  ft.  apart. 


Government   Incandescent    Lamp    Specifica- 
tions. 


The  Association  of  Government  Electrical  Engineers  held  a 
meeting  in  Washington  recently,  for  the  purpose  of  discuss-, 
ing  and  adopting  standard  specifications  covering  incandescent 
electric  lamps  required  by  the  various  departments  and  bureaus 
of  the  Government  service.  The  specifications  then  adopted 
form  part  of  the  formal  invitation  for  proposals  now  issued 
by  the  Government  for  the  supply  of  incandescent  lamps.  We 
reprint  below  the  main  portions  of  these  specifications  as  con- 
tained in  a  recent  call  for  proposals  for  270,000  lamps  to  be 
supplied  during  the  present  fiscal  year  to  several  branches  of 
the  Government  service. 
Deliveries. 

\\l  lamps  must  be  packed  in  boxes,  made  of  good  sound 
lumber,  boxes  to  be  lined  throughout  with  corrugated  straw- 
board  with  layers  of  corrugated  strawboard  placed  between 
layers  of  lamps.  Each  lamp  to  be  slipped  into  a  corrugated 
strawboard  sleeve  of  proper  size  and  sleeves  to  be  packed  so 
every  other  lamp  is  base  down  and  remaining  lamps  base  up. 
Not  to  exceed  250  i6-cp  lamps  or  equal  to  be  placed  in  one 
package.  Each  delivery,  or  any  part  of  any  delivery,  shall  be 
subject  to  inspection,  test  and  rejection  by  an  authorized  agent 
of  the  Government,  with  the  full  right  to  reject  any  or  all 
lamps  found  not  to  comply  with  these  specifications.  The  suc- 
cessful bidder  shall  furnish,  for  check  and  use  in  inspecting 
lamps,  not  less  than  four  primary  standard  lamps.  These  lamps 
will  be  returned  to  the  contractor  on  completion  of  contract. 
Comparative  Tests. 

In  determining  the  award  of  a  contract  bidders  may  be  re- 
quired to  submit  for  a  comparative  test  500  lamps.  Such  test 
will  be  conducted  with  a  procedure  similar  to  that  outlined  in 
these  specifications  for  inspection  and  tests  of  lamps  ordered 
under  contract,  modified  as  follows:  (a)  Inspection  of  50 
per  cent  of  each  lot  of  500  lamps  to  discover  fnults  in  con- 
struction and  sorting,  (b)  A  determination  of  the  uniformity 
or  non-uniformity  of  rating  and  the  characteristics  of  the  dis- 
tribution of  light  of  the  lamp,  including  the  measurements  of 
about  100  lamps  of  each  lot  of  500  to  determine  the  mean  hori- 
zontal, tip  and  mean  spherical  candle-power,  togctlicr  with  the 
current  consumption.  (c)  Determination  of  nuan  spherical 
candle-power  performance  throughout  the  useful  life  of  25 
lamps  of  each  lot  of  500  submitted,  operated  at  voltage  cor- 
responding to  an  initial  specific  consumption  of  3  watts  per 
nnan  spherical  candle. 
General. 

These  specifications  shall  not  apply  to  any  fros'cd,  colored,  or 
other  lamps  than  the  usual  clear-glass  bulbs,  unless  otherwise 


specifically  included.  Frostod  lamps  shall  be  represented  in 
initial  tests,  inspection  and  life  tests  by  bare  lamps  selected 
from  the  lots  before  frosting. 

All  tests  shall  be  made,  in  a  competent  and  expert  engineer- 
ing manner,  at  the  expense  of  the  Government,  excepting  that 
when  initial  inspection  and  tests  are  made  at  the  factory 
the  contractor  will  be  required  to  supply  the  necessary  equip- 
ment, assistance,  electricity  and  facility  for  making  the  tests 
The  manufacturer,  or  his  agent,  shall  have  the  privilege  of 
witnessing  and  verifying  all  tests  of  his  lamps  made  here- 
under, and  shall  also  be  privileged  to  obtain  copies  of  the  tests 
of  his  lamps  and  have  access  to  the  records  of  such  tests  at 
all  reasonable  times.  The  Government  reserves  the  right  to 
modify  the  method  of  test  procedure  in. any  particular  when- 
ever such  change  is  desirable  to  secure  test  results  in  a  more 
practicable,  representative  or  accurate  manner.  Such  changes 
will  be  made,  however,  with  the  full  knowledge  and  consent 
of  contractor. 

Definitions  and  Standards. 

Unit  of  Candle-power. — The  unit  of  candle-power  shall  be 
the  candle  as  determined  by  the  Bureau  of  Standards  at  Wash- 
ington, D.  C. 

Photometric  Measure. — The  basis  of  comparison  of  all 
lamps  shall  be  the  mean  spherical  candle-power.  The  noniinil 
candle-power  referred  to  in  these  specifications  shall  be  the 
mean  horizontal  candle-power  of  lamps  having  a  mean  spheri- 
cal candle-power  value  of  82.5  per  cent  of  the  mean  horizontal 
candle-power,  which  is  the  standard  value  for  filaments  of  tljt 
oval  anchored  type. 

For  lamps  having  filaments  giving  a  different  ratio  of  mean 
spherical  to  mean  horizontal  candle-power,  the  horizontal 
candle-power  measurement  will  be  corrected  by  a  reduction 
factor  determined  by  the  Bureau  of  Standards  or  other  author- 
ity mutually  agreed  upon. 

Test  Quantity. — The  test  quantity  shall  consist  of  10  per  cent 
or  more  of  any  lot  or  package,  and  in  no  case  be  less  than 
10  lamns. 

Method  of  Test. 

From  each  package  there  will  be  selected  at  random  the  test 
quantity  for  the  purpose  of  determining  the  mechanical  and 
physical  characteristics  of  the  lamps,  the  individual  limits  of 
candle-power  and  watts,  and  finally  the  life  and  candle-power 
maintenance  .  These  lamps  will  be  known  as  the  test 
lamps. 

All  lamps  shall  conform  to  the  manufacturers'  standard 
shapes  and  sizes  of  bulbs,  and  to  the  standard  forms  of  fila- 
ment, and  the  standard  candle-power  and  watt  ratings.  All 
bulbs  shall  be  uniform  in  size  and  shape,  clear,  clean  and  free 
from  flaws  and  blemishes.  All  lamps,  unless  otherwise  speci- 
fied, shall  be  made  with  moisture-proof  standard  Edison  screw 
bases,  fitted  with  glass  buttons.  The  shells  of  the  basts  shall 
be  of  good  quality  brass,  firmly  and  accurately  fitted  to  the  bulb 
with  moisture-proof  cement,  and  in  length  to  conform  to  the 
Electric  Code  of  the  National  Board  of  F"ire  Underwriters. 

The  lamp  filament  must  be  symmetrically  disposed  in  the 
bulb  and  shall  not  droop  excessively  during  the  life  of  the 
lamp,  when  the  lamp  is  burned  on  test  without  excessive  vibra- 
tion and  in  one  horizontal  position  at  a  voltage  corresponding 
to  an  initial  specific  consumption  of  3.76  watts  per  mean 
spherical  candle.  All  filaments  must  be  uniform  and  free  from 
imperfections,   spots   and   discolorations. 

Lcading-in  wires  must  be  fused  into  the  glass  with  the  joints 
between  the  copper  and  platinum  wires  bedded  well  within  the 
glass,  and  must  he  straight,  Well  separated,  and  securely  sold- 
ered to  the  base  and  cap,  without  excess  of  solder.  The 
threads  of  the  base  must  be  free  from  solder. 

All  lamps  must  have  first-class  vacuum,  showing  the  charac- 
teristic  glow    of   good   vacuum   when   tested   on    an   induction 
coil. 
Kcjcclinn  for  Defects. 

Tf   10  per  cent  of  the   test  quantity  of  lamps   selected   from 
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any  package  show  any  physical  defects  incompatible  with  good 
workmanship,  good  service,  or  with  any  clause  of  these  speci- 
fications, the  entire  lot  from  which  these  lamps  were  selected 
may  be  rejected  without  further  test  when  tests  are  made  at  the 
lamp  factory.  When  the  tests  arc  made  elsewhere,  if  the  first 
test  quantity  proves  unacceptable.  20  per  cent  more  lamps  will 
be  selected  from  the  package  or  lot  of  lamps,  and  should  10 
per  cent  of  this  second  lot  of  sample  lamps  be  found  to  have 
any  of  the  physical  defects  above  mentioned,  the  entire  lot 
from  which  these  samples  were  selected  may  be  rejected  with- 
out  further  lest. 

When  tested  at  rated  voltage,  the  test  lamps  shall  not  exceed 
the  limits  given  in  the  schedule.  If  lO  per  cent  of  the  test 
lamps  from  any  package  is  found  to  fall  beyond  the  limits 
staled,  when  tests  are  made  at  the  lamp  factory,  the  entire  lot 
from  which  these  lamps  were  selected  may  be  rejected  without 
further  test.  When  tests  are  made  elsewhere,  if  the  first  test 
quantity  proves  unacceptable,  20  per  cent  more  lamps  will   1>  • 


corrected  to  a  basis  of  j.76  watts  per  mean  spherical  candle.  If 
desired,  the  life  tests  may  be  made  at  such  other  watts  per 
candle  as  may  be  mutually  agreed  upon. 

Readings  for  candle-power  and  wattage  shall  be  taken  dur- 
ing life  at  the  marked  voltage  of  the  lamps  at  approximately 
50  hours,  and  at  least  every  100  hours  afterwards  until  the 
candle-power  shall  have  fallen  20  per  cent  below  the  initial 
candle-power,  or  until  the  lamp  breaks,  if  within  that  period. 
The  number  of  hours  the  lamp  burns  until  the  candle-power 
has  decreased  to  80  per  cent  of  its  initial  value,  or  until  the 
lamp  breaks,  if  within  that  period,  is  known  as  the  useful  or 
effective  life. 

The  average  candle-power  of  lamps  during  life  shall  not  be 
less  than  91  per  cent  of  their  initial  candle-power.  In  com- 
puting the  results  of  test  ot  a  lot  of  lamps  the  average  candle- 
power  during  life  shall  be  taken  as  the  arithmetical  mean  of 
the  values  for  the  individual  lamps  of  the  lot  tested. 

I.:i!iii>-^  .;,.i,.,-t..,|  f,,r  ii>,.  i;.',.  .,..»    which  for  any  reason  -'     r  - 
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RATING                                                                                                                                    INITIAL  LIMITS.                                                                                                             PERFOKMASCE. 
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die. 
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-Mean  watt  limiis. 
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in    candlepower 
at  3.1  watts  per 
candle. 

4 

4.8     ;  J  c.  p  above  and  ■  c.  p. 
below. 

a  ri  c  p.  above  and  0  6  c.  p. 

below. 
do 

12  per  cent   above  and 
12  percent,  below. 

6  per  cent,  above   and 

6  per  cent   below. 
do   

joo 

3  7 
1                    3   ' 

3-6 
\                   3.1 
>                    36 

do    

do 

do 

do 300 

5  per   cent.  al>ove   and   ,  /                           300 

8 

do .. 

do 

do 

do 

10  per  cent    above  and 
10  per  cent,  below. 

...  do 

.  do 

do 

do 

330 

10 

do 

do 

..do          

....  do 

do 

16 

}                   3-1 
1                    3-5 
1                3  o; 
'                    3-5 

3-6 

''      n 

3-6 

do 

(  7'4  per  cent  above  am'. 
)     7'i  per  cent  below. 

do 

2'-j  per  cent    above  and 
24  per  cent  below. 

do 

5'4  per  cent  above  and 
s'i  percent,  below 

do 

2'i.  per  cent  above  and 

2'  '^  per  cent  below 
do            

450 

'                                          4W> 

1                                               4» 

4>o 

3Sf> 

350 

4,V 

Jn 

do 

do       

do                     .     . 

do        

do              

'4 

do 

do 

...  do 

do 

do               

do 

do 

^ 

.  do .... 

do 

do 

32 

do   

do 

do 

do.           

...do 

do 

75 

do 

.  ...do 

do 

do 

do 

do 

do 

...do          

..do   

1 

*  It  is  recommended  that  every  effort  be  made  to  avoid  ordering  lamps  of  actual  rated  voltages  105  and  t)e1ow,  109, 
from  218  to  222,  inclusive 

For  200-250  Volts. 


1  and  above  and 


Initial  Limits 


Rated  candle- 
power,  mean 
hori7.ont.-.l. 


Initial  watts 
per  mean  hor-    Individual  candlepower 
izontal      can-  limits. 


Individual  watt  limit.-; 


Useful  or  effective 
life  in  hours  to 
JO  per  cent,  drop 
in  candlepower 
at  3.1  watts  per 
candle. 


?'->  per  cent,  above  and 
7^2  per  cent,  below. 


per  cent,  above    and 
6  per  cent  below. 


selected  from  the  package  or  lot  of  lamps,  and  should  10  per 
cent  of  these  additional  lamps  be  found  to  fall  beyond  the 
limits,  the  entire  package  may  be  rejected  without  furtlier  lest. 
Life   and    Candle- P<n\'fr   Maintenance. 

Life  tests  shall  be  made  as  follows:  From  each  accepted 
package  of  lamps,  two  sample  lamps  shall  be  selected  which 
approximate  most  closely  to  the  average  of  the  lest  iiiiantity. 
One  of  the  two  lamps  thus  selected  will  be  subjected  to  a  life 
test  and  designated  as  the  life-test  Uinif>,  the  second  or  dupli- 
cate lamp  being  reserved  to  replace  this  test  lamp  in  case  of 
accidental  breakage  or  damage  during  the  life  test.  The  test 
lanifis.  shall  be  operated  for  candle-power  performance  at  con- 
stant potential,  average  variations  of  voltage  not  to  exceed 
one-fourth  of  l  per  cent,  either  side. 

The  voltage  for  each  lamp  shall  be  that  corresponding  to  an 
initial  specific  consumption  of  3.76  watts  per  mean  spherical 
candle,  or  if  tested  upon  a  different  basis,  the  results  shall  be 


start  on  such  test,  shall  be  replaced  by  others.  On  all  tests 
for  determining  average  candle-power  and  life  each  p.ick.igc 
which  will  be  affected  by  the  results  of  test  shall  have  at  least 
one  lamp  on  such  test.  Lamps  which  are  accidentally  broken, 
but  not  burned  out  on  tost,  shall  not  be  counted  to  diminish 
the  average  performance.  In  case  both  test  and  duplicate  lamps 
are  broken  or  damaged  before  the  life  test  is  completed,  the 
average  performance  of  all  lamps  of  the  same  class  previously 
tested  under  the  same  contract  shall  be  assigned  to  the  pack- 
age represented.  .Accurate  recording  voltmeter  records  will  be 
obtained  during  the  test  on  lamps  to  show  the  average  varia- 
tion on  the  circuit.  When  so  tested  the  .iverage  useful  hd 
values  of  the  lamps  shall  be  at  least  as  great  as  those  given  in 
the  above  tables. 
I'alues  for  Oval  .Inelwred  Plain  Standard  Lighting  Lamf>s. 

Lamps  of  this  type,  of  voltage  105  and  below,  no,  lao  and 
.above,  and  .ilso  JJO.  may  have  double  the  limits  of  variation 
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in  the  initial  limits  specified  for  their  respective  classes.  For 
lamps  between  120  and  125  volts,  the  useful  life  values  shall  be 
95  per  cent  of  those  given  in  the  table,  and  for  lamps  between 
126  and  130  volts,  the  useful  life  values  shall  be  90  per  cent  of 
those  given  in  the  table.  Lamps  of  other  types  of  filaments 
shall   give   equivalent   performances. 

The  individual  limits  for  irregular  types  of  lamps,  such  as 
round-bulb  and  tubular  lamps,  shall  be  twice  the  individual 
limits  given  in  the  body  of  the  preceding  schedules  f«r  regular 
lamps  of  corresponding  candle-powers. 

The  individual  limits  for  metallized  filament  and  round-bulb 
prismo  types  of  lamps  shall  be  15  per  cent  above  and  15  per 
cent  below  the  mean  candle-power  rating,  arid  15  per  cent 
above  and  15  per  cent  below  the  mean  total  watt  rating.  The 
candle-power  ratings  referred  to  are  the  mean  horizontal 
candle-power  ratings  of  clear  lamps  without  reflectors. 
Rejections  and  Penalties. 

The  failure  of  the  lamps  in  any  package  to  conform  to  the 
specifications  as  to  mechanical  and  physical  characteristics,  or 
to  initial  limits,  may  cause  the  rejection  of  the  entire  package. 
The  failure  of  the  lamps  to  give  within  go  per  cent  of  the 
values  of  useful  life  given  in  the  tables  may  cause  the  cancella- 
tion of  the  contract.  Lamps  which  have  not  been  used  and  are 
rejected  under  the  terms  of  these  specifications  will  be  returned 
to  the  manufacturer  at  his  expense,  and  no  payment  will  be 
made  therefor. 


The   Financial   Side  of  the   Central   Station. 


By  a.  D.  Willi.ams,  Jr. 

Progress,  in  engineering  and  other  lines,  is  a  continual  elim- 
ination of  the  unfit,  or  the  survival  of  the  fittest.  Any  plant, 
even  when  kept  in  the  best  condition,  becomes,  in  time,  obso- 
lete :  and  it  will  ultimately  prove,  not  only  desirable,  but  abso- 
lutely necessary,  from  economic  reasons,  to  replace  portions 
of  the  apparatus,  if  not  the  entire  plant.  For  this  purpose  it 
is  necessary  to  set  aside  each  year  a  portion  of  the  income,  suf- 
ficient to  provide  the  funds  necessary  for  this  purpose.  In  many 
cases  this  precaution  is  either  neglected  or  considered  unneces- 
sary, and  in  others,  while  the  necessity  of  such  provision  is 
admitted,  the  attempt  is  made  to  put  it  off  to  a  later  date.  Such 
lack  of  foresight  is  ultimately  bound  to  be  a  serious  handicap, 
as  the  time  will  arrive  when  the  concern  will  be  forced  to  raise 
additional  capital  for  this  purpose,  and  owing  to  its  false 
economy  will  have  to  "pay  through  the  nose"  for  the  accom- 
modation required. 

I  he  annual  contribution  to  the  sinking  fund  is  usually  a 
percentage-  of  the  amount  of  outstanding  bonds,  the  bonds  in 
the  sinking  fund  being  included  in  this  amount.  The  per- 
centage required  will  depend  upon  the  term  the  bonds  have  to 
run.  In  the  case  of  a  recent  issue  of  30-year,  S-per  cent  bonds, 
the  sinking  fund  subscription  was  2  per  cent,  the  first  payment 
being  deferred  for  18  months.  The  interest  on  the  bonds  was 
payable  semi-annually  and  the  sinking  funds  were  to  be  in- 
vested in  the  bonds.  This  sinking  fund  provision  makes  this 
loan  cost  over  7  per  c«nt,  as  the  bonds  were  placed  on  the 
market  at  a  price  which  netted  the  purchaser  5.06  per  cent. 
Money  for  industrial  corporations  can  rarely  be  obtained  at 
prices  which  net  the  investor  less  than  5  per  cent,  and  neces- 
sarily the  borrower  pays  a  higher  rate  as  he  stands  all  of  the 
expenses  of  securing  the  accommodation. 

The  annual  contribution  to  the  replacement  fund  cannot  be 
arrived  at  so  simply.  .\  probable  useful  length  of  life  must  be 
assumed  for  the  various  parts  of  the  equipment,  the  basis  for 
this  estimate  being  e.xpericnce  with  similar  equipment,  exposed 
to  similar  hazartis  of  operation.  At  the  enfi  of  its  useful 
life  the  apparatus  has  still  some  value,  cither  ,is  scrap  metal 
or  second-hand  material.  The  scrap  metal  valuation  is  the 
conservative  method,  and  the  average  values  of  scrap  metal 
for  a  term  of  years  furnishes  a  good  basis  f"r  this  purpose. 
Scrap  prices  fluctuate  over  wide  limits  and  it  i-  not  advisahU 
to  use  boom  prices  for  this  purpose.     As  second-hand  material 


it  is  difiicult  to  arrive  at  satisfactory  values,  particularly  for 
large  units  which  are  not  easy  to  dispose  of.  Occasionally 
second-hand  machinery  comes  very  near  the  prices  of  new- 
machinery,  the  high  value  being  due  to  the  fact  that  prompt 
delivery  can  be  secured.  When  the  endeavor  is  made  to  dispose 
of  second-hand  machinery  there  are  few-  quick  purchasers  in 
the  market,  except  at  times  when  it  is  difficult  to  secure  new- 
machinery  with  any  degree  of  promptness ;  in  ordinary  or  dull 
times  such  goods  get  very  close  to  scrap  metal  prices.  With 
regard  to  the  building  and  other  structures,  occasionally  old 
buildings  can  be  given  away,  the  wrecker  obtaining  his  profit 
by  the  disposal  of  the  recovered  material,  but  in  the  majority 
of  cases  the  wrecker  must  be  paid  something.  In  some  cases 
it  is  possible  to  reconstruct  the  interior  of  the  building  and 
adapt  it  to  another  purpose,  but  in  special  types  of  structures 
this  is  difficult. 

The  accompanying  table  giving  the  approximate  term  of  use- 
fulness of  certain  portions  of  the  equipment  of  a  power  plant 
and  the  estimated  value  of  the  items  at  the  end  of  this  term  is 
extracted  from  a  report  of  Sir  William  Henry  Preece  presented 
to  the  London  Countv  Council. 


Ter: 


of  li: 


Probable  value  at  end 

of  term  in  per  cent 

of  cost. 


Dynamos  and  alternators. 

Motors     J5  9 

.\rmored   cables 35  15 

Storage  batteries    15  10 

Arc   lamps    12 

Lamp   posts    40 

Meters 12 

Water-tube  boilers   25  5 

Engines,  etc 25  6 

Table  II  is  extracted  from  Dawson's  Pocket  Book  and  gives 
the  approximate  length  of  life  of  various  portions  of  a  well- 
installed  and  maintained  electric  generating  plant. 

Overhead  lines   10  to  20  years 

Buildings,    indefinite,    say 50  " 

.,             Slow-speed  steam  engine's 20  to  40  " 

Boilers,  pumps,  piping,  etc 15    "30  " 

Slow-speed  dynamos  of  modern  design 15    "35  " 

Gables     10    -  20  " 

Stationary   motors    10    "35  " 

Both  of  the  foregoing  tables  are  of  interest.  That  of  Daw- 
son was  presumably  drawn  from  reliable  sources.  One  of  the 
interesting  facts  in  connection  with  the  machinery  used  in 
power  plants  lies  in  the  fact  that  comparatively  few  plants  have 
a  long  life,  and  in  some  cases  the  older  types  of  apparatus  are 
discarded  long  before  they  are  worn  out,  to  make  room  for 
later  and  more  efficient  machines.  In  the  case  of  an  important 
plant  it  is  advisable  to  use  conservative  figures. 

The  repair  charges  are  a  part  of  the  operating  expenses  and 
should  be  included  in  that  portion  of  the  estimate  as  they  are 
out  of  place  among  the  fixed  charges.  .-Kt  the  same  time  it  is 
convenient  to  estimate  them  as  a  percentage  upon  the  cost  of 
the  equipment,  etc. 

Taxation  varies  in  diflfcrcnt  localities  and  is  often  lower  upon 
personal  property  than  it  is  upon  real  estate,  as  far  as  the  rate 
is  concerned.  In  making  the  assessments  the  endeavor  is  to 
fix  such  a  value  as  would  be  realized  by  the  disposal  of  the 
property  at  a  forced  sale,  the  assessment  upon  real  estate 
running  from  40  to  -5  per  cent  of  its  value.  In  some  states 
there  is  a  tax  upon  dividends  paid  to  the  stockholders,  increasing 
as  the  dividend  increases :  in  addition  thei-c  is  a  tax  based  upon 
the  market  value  of  the  capital  stock,  etc.  These  taxes  run 
from  1  to  2  per  cent  upon  the  total  value  of  the  plant,  and  in 
some  localities  are  even  higher.  In  some  places  in  order  to 
encourage  the  establishment  of  new  industries,  tax  exemptions 
are  granted  dependant  upon  the  employment  of  a  certain  number 
of  men,  or  a  certain  payroll  disbursement  per  year.  In  New 
York  City  heavy  machinery  bolted  to  the  structure  has  been 
held  to  he  taxable  as  real  estate  after  a  protracted  fight  in  the 
courts.  These  taxes  must  be  met  during  the  construction 
period,  unless  exemption  has  been  granted  by  a  legislative  body 
of  competent  jurisdiction. 

Insurance  against  fire  losses  usually  runs  frotn  0.3  to  i.o  per 
cent,  depending  upon  the  exposure  hazard  from  surrounding 
structures,  the  character  of  the  building,  the  efficiency  of  the 
iocal   fire  department,   the  local   water  supplv.   nnd   the   imnnn! 
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of  co-insurance.  In  addition  to  fire  insurance,  insurance  is 
often  carried  to  indemnify  the  company  against  the  property  loss 
and  damage  caused  by  boiler  explosions  and  fly-wheel  accidents. 
If  there  are  elevators  in  the  plant,  elevator  insurance  may  be 
carried.  It  is  also  advisable  to  cjrry  employer's  liability  in- 
surance, the  cost  of  this  item  being  based  upon  the  payroll 
and  the  hazard.  This  kind  of  insurance  covers  the  employer 
in  regard  to  personal  accident  claims  of  employees  injured  in 
the  work  and  outside  parties  injured  in  the  plant  accidentally 
through  employees,  as  well  as  the  expense  of  settling  such 
claims  in  court  or  outside.  The  premium  charges  for  these 
classes  of  insurance  is  determined  by  a  survey  of  the  plant  by 
the  inspectors  of  the  insurance  company. 

Only  a  portion  of  the  expense  for  insurance  occurs  during  the 
construction  period,  but  it  commences  as  soon  as  the  first  por- 
tion of  the  plant  is  turned  over  by  the  contractors.  During 
construction  the  various  contractors  are  required  to  carry  in- 
surance for  the  benefit  of  the  company,  the  expense,  of  course, 
being  met  by  them  and  included  in  their  price  for  the  work. 
During  operation  the  expense  for  the  various  kinds  of  insurance 
necessary  will  be  found  to  be  at  least  i  per  cent,  and  may  be 
as  high  as  2  per  cent  on  the  total  cost. 

In  the  foregoing  has  been  outlined  some  of  the  elements  which 
affect  the  fixed  charges  and  operating  expenses,  and  working 
from  them  as  a  basis  it  is  proposed  to  compute  approximately 
what  the  fixed  charges  would  be  upon  an  investment.  For  this 
purpose  it  will  be  assumed  that  a  power  plant  is  to  be  financed, 
which  is  to  supply  power  to  an  existing  corporation,  it  being 
assumed  that  the  corporation  will  own  all  of  the  capital  stock 
of  the  power  compnny  and  will  lease  the  plant  upon  completion 
and  operate  it,  the  rental  to  be  paid  consisting  of  the  fixed 
charges  and  operating  expenses.  The  lessee  corporation,  it  is 
also  assumed,  has  met  all  of  the  preliminary  expenses. 

It  is  assumed  that  the  following  apportionment  will  be  made 
of  each  $1,000  invested  in  the  plant,  this  apportionment  being 
based  upon  an  existing  plant,  located  in  one  of  the  large  centers, 
where  real  estate  is  expensive. 

Real    estate    $      68.00 

liiiilding,   foundations,  etc 2S3.00 

Equipment,   machinery,  etc 649.00 

Total $1,000.00 

The  construction  period  is  assumed  as  two  years,  dtiring 
which  executive  and  engineering  expenses  amounting  to  10  per 
cent  on  the  amount  invested  in  plant  must  be  met.  During  this 
period  at  least  two  payments  of  taxes  must  be  made  upon  the 
real  estate  and  upon  the  building  and  its  equipment,  the  latter 
payment  being  upon  the  plant  completed  and  ready  to  operate, 
the  former  upon  the  portion  of  the  plant  completed  at  the  time 
the  assessment  is  made.  For  convenience  the  entire  equipment  will 
be  rated  practically  the  same  as  real  estate,  although  in  actual  prac- 
tice a  considerable  portion  of  the  equipment  will  be  rated  as  per- 
sonal property,  and  taxed  upon  a  different  basis  from  the  real 
estate.  It  is  also  assumed  that  only  fire  insurance  will  be  carried 
during  this  portion  of  the  time,  as  the  other  lines  of  insurance  may 
be  more  properly  classified  with  the  operating  expenses.  These 
assumptions  and  those  following  are  made  with  the  idea  of 
keeping  this  article  within  reasonable  bounds;  in  actual  prac- 
tice much  more  detail  is  required  to  cover  the  matter  properly. 

It  is  assumed  that  the  plant  will  be  taxed  on  assessed  valua- 
tion equal  to  60  per  cent  of  its  cost ;  that  at  the  first  assessment 
the  valuation  will  be  on  real  estate  plus  one-third  the  equipment 
and  building  costs';  that  the  second  assessment  will  cover  the 
plant  complete;  that  the  tax  rate  will  be  2  per  cent. 

932.00 

First:       (68.00  H )  X  0.60  X  o.oa  =  $  4.54 

3 
Second:  1000X0.60X0.03=    12.00 

The  present  worth  of  these  two  sums  only  is  required,  and  it 

will  be  assumed  that  interest  at  the  rate  of  2  per  cent  can  be 

obtained  upon   funds  on  deposit.     The  same  assumptions   will 

be  made  in  regard  to  funds  required  for  other  purposes. 

It  is  assumed  that  insurance  will  be  carried  upon  the  plant, 

the  premium  being  0.5  per  cent,  for  simplicity  it  being  assumed 

that   the   full    value   of   the   plant   will   be   covered   during   the 


second  year  and  one-third  of  its  value  the  first  year,  the  third 

premium  being  met  by  the  lessee.     In  practice  the  policies  are 

taken  out  from  time  to  time  to  suit  the  values  of  the  plant  as  it 

stands.     The  premiums  required  will  be  as  follows : 

First:  932.00  X  0.005  X  }i  =  $i.S5 

Second:     932.00X0.005  =    4.60 

It  is  assumed  that  the  premium  for  title  insurance  upon  the 
land  is  i  per  cent,  the  premium  thus  being,  68.00  X  001  =:$o.68. 
It  is  alsQ  assumed  that  half  of  the  engineering  and  executive 
expenses  must  be  disbursed  during  each  year;  that  is  there 
will  be  two  payments  of  $50.00  each. 

On  the  above  basis  the  immediate  requirements  to  meet  these 

charges  will  be: 

First:  i. 55 -(- 50.00 -h    0.68  =$52.33 

S«cond:        4.54+    4-66 -j- 50.00  =  $59.20 -r- 1.02  =    58.04 
Third:  12.00 -=- 1.04  =    11.54 

Total     $121.81 

Of  the  funds  to  be  expended  for  real  estate  and  plant,  those 
required  for  the  purchases  of  the  land  must  be  available  at  the 
start.  For  the  building  and  equipment  it  is  assumed  that  10 
per  cent  of  this  amount  will  be  held  back  until  six  months 
after  the  completion  of  the  plant,  that  25  per  cent  will  be  dis- 
bursed in  the  first  year,  and  45  per  cent  in  the  second  year,  and 
20  per  cent  upon  the  completion  of  the  plant.  The  immediate 
requirements  to  meet  these  expenditures  will  be : 

First:  68.00 -I- 932.00  X  Ji                     =$301.00 

Second:  932.00  X  0.45  =^  $419.40 -r- 1.02  =    411.18 

Third:  932.00X0.20=    186.40 -i- 1.04  =    179.23 

Fourth:  932.00X0.10=      93.20  •>  1.05  =      88.76 

Total     $980.17 

Therefore  the  total  requirements  for  an  investment  of  $1000 

in    plant    will    be:    $122.16 -(-$980.17  =  $1,101.98.     A    sufficient 

amount  of  bonds  must  be  sold  to  secure  this  sum,  and  it  will 

be  assumed  that  they  bear  5  per  cent  interest  and  run  for  30 

years,  and  can  be  drawn  for  purchase  for  the  sinking  fund  at 

any  interest  period  at  105  and  accrued  interest  unless  they  can 

be  bought  in  the  market  at  a  lower  rate.     The  sinking   fund 

requires  an  annual  instalment  to  be  placed  to  its  credit  equal 

to  2  per  cent  of  the  face  of  the  outstanding  bonds,  the   first 

payment  to  be  made  at  the  end  of  two  years.    This  first  payment 

must  therefore  be  made  before  the  plant  is  on  an  earning  basis, 

and  additional  funds   will  be  required  to  meet  it,  which  must 

be  raised  by  the  sale  of  the  bonds.     It  is  also  assumed  that  the 

bonds  are  disposed  of  to  or  underwritten  by  a  banking  house 

at  a  price  of  96,  the  bankers  paying  for   them   in   four  equal 

instalments  at  intervals  of  60  days,  the  first  payment  being  made 

upon   the  delivery  of   the  bonds.     The  present   value  of  these 

payments  will  be,  at  6  per  cent  interest : 

First   payment    $240.00 

Second  payment,  $240.00  -^  i.oi  = 237.69 

Third   payment,       240.00  ~  1.02  = 235.29 

Fourth  payment,     240.00  -i-  1.03  = 233.00 

Total  received  from  sale  $1,000  par  value  of  bonds  =  $945-98 
From  this  amount  must  be  deducted  the  present  worth  of  the 
first  payment  to  the  sinking  fund,  namely  $20.00  -=-  1.04  ^  $19-23, 
and  the  present  worth  of  the  four  semi-annual  interest  pay- 
ments of  $25.00  each  upon  $1,000  worth  of  bonds.  The  amount 
required  for  interest  purposes  will  be,  $24.75 -f- $24.51  +$24.27 
-h  $24.04  =  $97.57.  The  net  proceeds  from  the  sale  of  $1,000 
worth  of  bonds  will  therefore  be  $945-98 — ($19-23  +  97-57)  = 
$829.18.  Upon  this  sum  interest  must  be  paid  amounting  to 
$50.00  per  year,  making  the  actual  rate  of  the  interest  6.03 
per  cent. 

The  par  value  of  bonds  required  to  furnish  a  net  investment  of 
$1,000  in  the  plant  will  be,  1,101.98-^829.18  X  1000  =  $i,328.8& 
The  fixed  charges  will  be  5  per  cent  for  interest  and  2  per  cent 
for  the  sinking  fund,  or  7  per  cent  on  the  par  value  of  the 
bonds;  therefore  the  fixed  charges  on  $1,000  invested  in  plant- 
will  be  approximately  at  ftie  rate  of  0,10  per  cent. 

In  addition  to  the  above  another  element  must  be  considered 
— the  ultimate  renewal  or  reconstruction  of  the  entire  plant 
when  worn  out.  It  is  advisable  to  be  liberal  in  setting  aside 
money  for  this  purpose,  owing  to  the  fact  that  it  is  often  desir- 
able to  scrap  old  niachinerv-  or  otherwise  dispose  of  it  in  order 
to  install  more  economical  apparatus.    For  the  purpose  of  arriv- 
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ing  at  the  amount  required   for  this  purpose,  the  amount  in-      question,  with  a  matter  into  which  no  science  enters,  and  which 
vested  in  plant  and  real  estate  has  been  apportioned  in  five  sums      relates  entirely  to  pounds,  shillings,  and  pence, 
as  follows,  this  apportionment  being  based  upon  an  actual  plant.  You  are  all  of  you  familiar  with  the  fact  that  the  expenses  of 

In  order  to  s.mphfy  matters  somewhat,  the  equipment  has  been  an  undertaking  may  be  broadly  divided  into  two  classes.  On  the 
considered  in  three  classifications,  according  to  its  probable  one  hand  there  are  expenses  which  are  quite  independent  of 
length  of  life  and  final  value.  In  practice  it  would  probably  the  extent  to  which  the  undertaking  is  used,  and  on  the  other, 
be  advisable  to  go  into  this  in  more  detail.  In  addition  the  expenses  which  are  absent  unless  the  undertaking  is  used,  and 
final  value  of  the  items  has  been  assumed  as  a  percentage  of  which  increase  in  proportion  to  the  use.  For  example,  the 
their  first  cost,  which  for  an  article  is  more  convenient  than  charges  for  interest  on  the  construction  of  a  bridge  are  the 
assuming  a  scrap  value  based  upon  the  weight  of  the  apparatus,  same  whether  that  bridge  is  used  much  or  little  or  at  all,  and 
but  is  not  so  accurate.  the   cost   of   maintaining   the   bridge    is    also   practically    inde- 

(1)  Real   estate   $68.00      pendent  of  its  uses.    The  same  is  true  in  a  large  measure  of  a 

(2)  Building,  foundations   etc. $283.00      harbor  or  a   dock.     Such   undertakings   lie  at  one  e.xtreme  of 

Approximate  length   of  life 50  yrs.       ,.u  i         t^  •     1  ,-     ,  . 

Cost  of  removal,  5  per  cent  of  cost 14.15      the  Scale.     It  IS  less  easy  to  find  good  examples  at  the  present 

^^u^lXtJ:^  tTm?  Vr'per   «n1!'tmpound "  inieresi    '''■''      '^^^ .""^  ^^e  Other  extreme,  as  nearly  all  undertakings  with  which 
-  297.15  X  8.87  H-  1000  = 2.64      engineers  have  to  deal  require  the  employment  of  some  capital, 

(3)  Etjuipment,  main  units,  etc.,  approximate  life 25  yrs.      and  there   will  be  a  fixed   charge  for  the   use  of  that  capital 

rirst  cost $348.00  t    r  •..•■  -I  ... 

Final  value  at  end  of  term,  assumed  at  8  per  cent 27.84  ^"°  '°''  niaintaming  against  the  assaults  of  time  the  things  in 

AnnuX  'for"2fyeirter^m"Tp'lr"c*enr'c"mpound-interesi    ''"■''      ^'^'^^  the  capital  is  embodied.     But  we  can  readily  See  for  ex- 
=  320.16  X  27.43  -^  1000  = 8.68      ample  in  the  case  of  a  cotton  mill  that,  if  on  the  one  hand  there 

(4)  Equipment,  auxiliaries,  etc.,  approximate  life 20  yrs.  are  expenses  of  interest  and  dilapidation  which  are  indeoendent 

First  cost $2';7.oo  r  ^i.  .     e  ,,  ^  .  .  . 

Final  value  assumed  at  5  per  cent 12.85  °*  ^"^  amount  of  yarn  actually  manufactured  in  a  given  factory. 

Amount  for  which  annuity  must  be  set  aside 244.15      there  are  Other  expenses  for  material  and  labor    and  even  for 

Annuity    for    20-year    term,    3    per    cent    compound    interest  ^  ■■■<»<.».■  j<»i   onu   muui,   aiiu   even    loi 

=  244.15  X  37-22  -=-  1000  = 9.08  actual  wear  of  machinery  which  will  be  very  nearly  proportional 

(5)  Equipment,  minor  items,  etc.,  approximate  life 12  yrs.  to  the  output.   Undertakings  vary  enormously  in  the  proportioH 

First  cost $44.00  r  tu         *.  t  e  •  .  *-     *- 

Final  value  assumed  at  5  percent a.20  °'  these  two  classes  of  expenses;  in  some  the  expense  is  quite 

Amount  for  which  annuity  must  be  set  aside 4i;8o      independent  of  the  extent  of  the  user,  in  others  it  is  for  the 

Annuity    for    12-year    term,    3    per    cent    compound    interest  uox-i,  t>tiicio    it   13    lui     luc 

=  41.80  X  70.46  -t-  1000  = 2.95  greater  part  proportional  to  the  user. 

The  total  annuity  required,  on  the  foregoing  basis  will  be ;  But  undertakings  differ  from  each  other  in  another  respect. 

(2)    ?|-64  In  some  cases  the  service  which  the  undertaking  is  designed  to 

(4)   .':".".'.'.'.'.'.".'.'.'.'.'.'.'.'.'.'.".'.'.'.'.'.".'.'.'.'!.".'!.'    9^08  render  can  be  performed  at  a  time  selected  by  the  undertaker; 

'5^    ^'^^  in  others  at  a  time  selected  by  him  to  whom  the  service  is  ren- 

Total    $2335  dered.    In  the  case  of  most  manufacturers  it  matters  not  if  the 

The  fixed  charges  can  therefore  be  summarized  as  follows :  thing  made  is  made  to-day  or  to-morrow,  in  the  morning  or 

Interest  on  bonds,  $1,328.88  X  0.05  —  $66.44  the  evening,  for  it  will  not  be  used  for  a  month  hence,  oerhaos- 

Sinking  fund  instalment,  $1,328.88  X  0.02  =   26.57  »i,      lU-  ■       r     .    i_  •      >  ,  .... 

Annuity  for  replacement  purposes 23.33  ttic  thing  can  m  fact  be  extensively  stored  and  kept  till  it  is 

^''x^.6T='^"'.^.'"T.^^^'^'^'^.^!.^".^°.".'^^^  9.74  wanted.     Other  services  must  be  rendered  at  the  moment  the 

Taxes  on  real  estate  and  building,  $351.00  X  0.02  X  .60  = 4.21  person  served  desires.     For  example,  the  Metropolitan  District 

Total    $130.31  Railway     must     be     prepared    to    bring    in    its    thousands    of 

,..,,,,  J  •     »u      u  ■  ■       I.      u  J  passengers    to   the   city   at   the   beginning   of   the   day   and   to 

It  will  be  observed  in  the  above  no  provision  has  been  made  .  ,       Jf         i.    ,     ■       ,  ■  ,    ,         . 

c       ■  c  1  ■   J  t  ■       ^u         -^  u  •  take    them    back    in    the    evening,    and    for    the    rest    of    the 

for  insurance  of  any  kind  nor   for  repairs,  these  items  being       ,        .,  ^    .  .  ,     "  .... 

,       ,  ,  ,     ^  ^.  T-,  .,  day    It    must    be    content    to    be    comparative  y    idle.      In    this 

more  properly  chargeable  to  operating  expenses.     The  writer  ,,  ,  ,       ^.       .. 

1  J        »u  I  ^  -^    .       1         r      ^1.  <=a5^    the    services    cannot    be    stored.      The    line    must    be    of 

also  considers  the  replacement  annuity  too  low,  for  the  reason  .  .  ,  ,  1.    u».    .^i 

..    »  -,     -,1  ^-         k    t       J  J    •     ui    *      u     J  •  »  a    carrying    capacity    equal    to    the    greatest    demand,    and    if 

that  It  will  many  times  be  found  desirable  to  abandon  equipment       i-.°r  ,  .         ,  .        >-"""". 

•     .-  c  -1  I.-  1         u  r        •.  r  1  this  be  great  for  a  very  short  time  the  total  return  for  the  day 

in  lavor  of  more  economical  machinery  long  before  its  useful  ^  ,  ...  .  .  ,     ,  ■' 

,.,    .  »     Tu  *      u  •         •  .     -^  ij  .  """^t  be  small  in  comparison  with  the  expense  of  renderin?  the 

life  IS  past.    The  annuity  above  given  is  2.34  per  cent;  it  would  '  .         ,  ,  .  ,  .  ,     .  .^..iuciins 

,     ,    ..      .  ,      -.  ^    r      »u      u  J     1  service.    In  such  a  case  it  would  not  be  inappropriate  to  charge 

be  better  to  make  it  5  per  cent,  for  the  above  reasons  and  also  ,  •      ,     ,  .^/      .         •-"<•' 8^ 

t,  -^  .   u  .•     ui     »     •         ^   ^u-     r     J        J  more  for  carrying  a  person  in  the  busy  time  than  in  the  slack 

because   it   may   not  be   practicable   to   invest  this   fund   under  ^.         r      -^        „  ,  . 

,  , ,  ....  :      u»  ■  J  •  .        .  time,  for  it  really  costs  more  to  carry  him. 

favorable  conditions,  or  to  obtain  compound  interest. 

Finally  it  must  be  borne  in  mind  that  each  proposition  involves  ^et  us  see  how  these  considerations  apply  to  the  supply  of 

special  considerations,  and  while  the  general  principles  are  the  electricity   for   lighting.     Electrical   engineers   now   realize  that 

same,   actual    facts   might   not   agree   with   the   values   assumed  '•''=>'  ^^'•'^  to  provide   the  same  plant  and  no  more  to'  give  a 

here  for  illustrating  the  methods  to  be  used.  steady  supply  day  and  night  as  to  give  a  supply  for  one  hour 

^ out  of  the  24.     They  also  now  realize  that  if  they  are  to  be 

ryi        r~"      »       f   T71      f   ■      1     Q  1  ready  to  give  a  supply  at  any  moment,  they  must  burn  much 

1  ne    V..OSt    01    lilectncal    supply.  ^oal  and  pay  much  wages  for  however  short  a  time  the  supply 

T  -J      •  ,      ,j  ,  ,.         ...  r.       ■    ,  ,  '5  actually  taken.     Indeed,  the  term  "load  factor,"  proposed  by 

In  a  presidential  address  delivered  Nov.  4,  1892,  before  the  »»,   /-■ »        ■  .     .1     •     »u  li.      t  xu  l 

,.       I.     .        .       ^     .         r^T.TT,-  ,      ,     ,  ^i^-  Crompton,  is  as  constintly  in  the  mouths  of  those  who  are 

Junior  hngineenng  Society,  Dr.  John  Hopkinson  set  forth  the  :_..„.  j    •      .u  i        r     1  _i  •  ••  1. 

..."  ,.  ,       ;  „         ■  ,  ,„  interested   m   the   supply  of   electricity,   as   volt   or   ampere   or 

principles    upon    which    the    present      maximuin-demand      or  •  ti.      ■  ^  r   ^^      ^-         j     •  .  ■  . 

,,,.,,,,':  ,         .  ,        ,  horse-power.      The    importance   of    the    time    during   which    a 

readiness-to-serve    methods  of  central-station  rates  are  based.  ._iri.--.     ■  j  .         ,•  . 

„  ,        .  ...  ,    ,  ,     ,  .         ,  .  supply  of  electricity  is  used  was  so  strongly  impressed  on  my 

I. clow  IS  a   reprint  of  this  epochal  paper,  lacking  the  opening  _•   j  .1.  »   ■      ,oq     t  t.  j   ■  ^     j       j   ■  .     .1      r, 

,          ,  .  ,             ,      .               ,          ,  .              ,               .  mind  years  ago  that  in   1883   I   had   introduced  into  the   Pro- 
paragraphs,   which   are    foreign   to   the   subject,   and   a   section  „■■ ,,  n, .  ,         -.i,      i,-  u  i  t,  j  »     j  •  i        .1    j     f 

,       .         ,  ...  ,     ,  ...  .  .  visional  Orders,  with  which  I  had  to  do,  a  special  method  of 

showing   the   application   of    the   princip  es   to   central   stations        .  •  »     j    t  .  t.  ...■,■        , 

,  ,         .        ,  ,  ^     ...  _,  .  charge  intended  to  secure  some  approach  to  proportionality  of 

where  there  is  a  large  storage-battery  auxi  lary.     The  paper  is        .  .  .     ,  ,       tt  r    .       ..  1     ^i.         j  r    ,        , 

..,.,,,..,,        ^  ,,/  ,  J^  ^  ^.  charge  to  cost  of  supply.    Unfortunately  the  orders  of  that  day 

printed  in  full  in   1  hk  F.lectrical  World  of  Dec.  3,  10  and  24.        n       „     .  u» 

o  all  came  to  naught. 
1892. 

A  supply  of  electricity  must  be  delivered  at  the  very  moment 

when  the  consumer  chooses  to  use  it,  and  as  long  as  and  no 

When  it  has  been  by  lot  to  address  engineers  I  have  usual-  longer  than  he  pleases  to  use  it;  it  cannot  be  very  readily  or 

ly   directed   attention   to   some  scientific  point   which   I   thought  cheaply  st'ircd,  and  much  of  the  cost  of  production  is  the  fixed 

would  be  of  interest   to  them.     This  evening   I   should  like  to  charge  fnr  plant  and  conductors.     Furthermore,  the  provisional 

go  to  the   other   extreme   and   deal   with   a   purely  commercial  orders  require  that  the  supply  shall  be  available  at  all  hoiir» : 
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liciicc  coal  must  be  cunsumcd,  and  workmen  niusl  attend, 
ihoiigh  l)Ut  few  consumers  arc  drawing  a  supply.  The  cost  of 
supplying  electricity  for  looo  lamps  for  10  hours  is  very  much 
less  than  lo  times  the  cost  of  supplying  the  same  looo  lamps  for 
one  hour,  particularly  if  it  is  incumbent  on  the  undertaker  to 
be  ready  with  a  supply  at  any  moment  that  it  is  required. 

The  actual  importance  of  considerations  of  this  kind  can  only 
be  realized  by  examining  figures.  The  figures  may  as  well  be 
estimated  figures,  l)ecause  the  circumstances  vary  from  one 
neighborhood  to  another.  Xo  criticism  of  the  details  of  the 
figures  will  affect  the  general  character  of  the  conclusion. 
Let  us,  then,  imagine  a  station  capable  of  supplying  40,000 
16-cp  lamps  at  one  time,  with  mains  and  spare  machinery 
enough  to  ensure  that  the  supply  shall  not  fail,  and  let  us  see 
what  the  charge  for  running  such  a  station  will  be ;  first, 
on  the  hypothesis  that  it  is  always  to  be  ready  to  supply  the 
40,000  lamps  at  half-an-hour's  notice  day  or  night,  but  that 
the  lamps  arc  hardly  ever  actually  required;  secondly,  on  the 
hypothesis  that  the  40,000  lamps  are  steadily  and  continuously 
supplied  day  and  night.  These  are  the  two  extreme  cases  pos- 
sible. In  the  former  the  load  factor  is  nil;  in  the  latter  it  is 
100  per  cent.  If  the  charge  is  by  meter  at  8d.  per  unit,  in  the 
former  case  the  revenue  will  be  nil  k  in  the  latter  it  will  be 
1 730.000  :i  year. 

We  are  going  to  divide  the  cost  of  supplying  electricity  into 
two  parts — a  part  which  is  independent  of  the  hours  the  supply 
is  used,  and  a  part  which  is  directly  proportional  thereto,  and 
we  arc  going  to  estimate  the  amount  of  each  element.  It  is 
for  the  purpose  of  ascertaining  these  elements  that  we  con- 
sider two  quite  hypothetical  case:? — cases  which  can  themselves 
never  actually  occur. 

We  nuist  first  have  an  idea  uf  the  capital  outlay  required. 
To  provide  the  maxinnmi  of  40,000  lamps  we  need  to  deliver 
2500  units  per  hour,  and  we  may  estimate  the  capital  outlay  as 
follows : 

l.aiul     £25,000 

IJuildinjs    15,000 

toilers   and    pipes 14,000 

Kngincs    24,000 

Dynamos     * 13,000 

Switchboard    and    instrunien'. 2,000 

Feeders    and    mains - 50,000 

£145.000 

Let  us  deal  with  the  annual  charge  for  each  item  of  capital 
separately  on  the  two  hypotheses.  The  charge  for  land  and 
for  building.s  including  repairs  is  clearly  the  same  in  the  two 
cases,  say  at  4  per  cent,  £1000  for  the  land,  and  at  10  per  cent. 
£1500  for  the  buildings.  The  boilers,  engines  and  dynamos 
will  have  a  charge  for  interest,  and  a  charge  for  writing  oflf  or 
amortization  as  the  French  call  it,  that  is,  for  writing  oflf  the 
value  of  the  plant  before  the  time  at  which  it  becomes  antiquat- 
ed— exactly  the  same  in  the  two  cases.  The  boilers,  too,  will 
require  exactly  the  same  repairs  whether  they  are  merely 
l<ee])ing  steam  or  wdiether  they  are  generating  steam  continu- 
ously ;  but  the  machinery  will  certainly  require  more  for  repairs 
and  renewals  if  it  is  all  running  than  if  a  part  only  is  running 
without  load  and  the  rest  is  standing  ready  for  a  load  if  re- 
quired. I  take  4  per  cent  as  the  charge  for  interest;  3  per  cent 
for  amortization;  8  per  cent  for  repairs  and  maintenance.  Of 
the  repairs  of  engines  and  dynamos  I  assume  that  2  per  cent  will 
he  applicable  if  the  plant  runs  light,  the  remaining  6  per  cent 
if  it  is  fully  and  continuously  loaded.  The  expenses  connected 
with  conductors  and  switchboard,  etc.,  will  be  exactly  the  same 
whether  the  current  is  passing  or  not;  these  I  take  at  15  per 
cent.  The  rates  I  put  down  at  £500  a  year.  The  account, 
then,  for  the  fixed  charges  already  enumerated  would  stand  as 
follows : 

Running  Light.  Fully  Loaded. 

Land    £1,000  £1.000 

Ruildinss     1,500  1,500 

Ualcs    500  500 

Boilers     3,100  J.  too 

Switchboard   and   conductors...       7.S00  .    7,800 

Kngincs     2.160  3.600 

^    Dynamos     i-35o  2,250 

£1^.410    '  £18. 750 

We  now  come  to  a  most  iniporta.«  item  in  the  account — the 


coal,  'i  here  is  no  doubt  that  with  uniform  and  continuous  load 
a  unit  of  electric  energy — i  Vj  horse-power  for  one  hour — can 
be  produced  for  less  than  3  lbs.  of  coal ;  it  is  also  pretty  much 
admitted  that  with  a  load  factor  of  about  12  per  cent,  but 
continuous  maintenance  of  pressure,  the  consumption  of  coa! 
in  good  practice  is  something  like  7  lbs. ;  that  is  to  say,  to  keep 
the  boilers  warm,  turn  round  the  machinery  for  24  hours,  and 
deliver  full  current  for  24  hours,  will  require  72  lbs.  of  coal 
per  kilowatt ;  whereas  to  keep  the  boilers  warm,  turn  round 
the  machinery,  and  deliver  current  for  3  hours  will  require 
21  lbs.  of  coal.  The  boilers  being  kept  warm,  it  will  take  51 
lbs.  of  coal  to  generate  steam  enough  to  give  a  unit  per  hour 
for  21  hours ;  58  lbs.  to  give  a  unit  per  hour  for  24  hours ; 
subtracting  this  from  72  lbs.,  the  amount  required  both  to 
generate  steam  and  keep  the  boiler  warm,  we  may  infer  that  to 
keep  the  boiler  warm  and  merely  turn  the  machinery  in  readi- 
ness to  meet  a  demand  will  take  about  14  lbs.  of  coal  per  day 
for  every  unit  per  hour  the  plant  is  capable  of  producing.  In 
1889,  for  the  Society  of  Arts,  tests  were  made  of  a  Paxman 
compound  engine,  from  which  it  appears  that  a  boiler  which 
when  fully  loaded  consumed  40  lbs.  of  coal  per  hour,  required 
4  lbs.  per  hour  to  keep  steaui  up  to  normal  pressure  when  the 
engine  was  standing;  that  is  10  per  cent  of  the  coal  used  was 
used  to  maintain  the  steam  pressure.  Remembering  that  in 
addition  we  keep  some  of  our  machinery  moving,  this  may  be 
said  to  confirm  the  figures. adopted.  Thus,  if  the  plant  runs  light 
all  the  year  round  12.775,000  lbs.,  or,  let  us  say  6000  tons  of 
coal  will  be  consumed.  If  the  plant  runs  fully  loaded,  65,700,000 
lbs.,  or,  let  us  say  30,000  tons  would  be  consumed.  If  we 
suppose  the  coal  to  be  best  smokeless  is  might  cost  20s.  per 
ton.  Xext  we  have  water,  oil,  and  petty  stores;  say  £600  and 
£3000  in  the  two  cases.  Wages  will  be  a  littlt  less  if  we  run 
light  than  if  we  run  fully  loaded,  and,  of  course,  will  largely 
depend  on  local  circumstances;  let  us  say  £5000  and  £7500 
in  the  two  cases.  This  gives  us  substantially  all  the  expensei 
which  have  to  be  met  and  our  account  will  then  stand  thus: 

Running  Light.  Fully  Loaded. 

Fixed    chargts £16.410  £18.750 

Coal     .... 6.000  30.000 

Stores    .    .  600  3.000 

W-iRi  -  . .       5-50O  7.500 

£28,010  £59,250 

Thus  the  cost  of  merely  being  ready  to  supply  2500  units  per 
hour  at  any  moment  throughout  the  year  will  be  £28,010.  and 
tlic  cost  of  actually  supplying  2500  units  per  hour  for  every 
minute  in  the  year  will  be  £59,250.  The  undertaker,  therefore, 
who  incurs  the  liability  to  supply,  ought  to  receive  £11  per 
annum  per  unit  per  hour  from  those  on  whose  behalf  he  incurs 
the  liability,  and  if  he  receives  the  £  1 1  he  need  not  charge  more 
than  '/id.  per  unit  for  what  he  actually  supplies  to  cover  his 
expenses.  That  these  figures  are  fair  appro.ximations  can  be 
seen  as  follows :  According  to  this  calculation  the  cost  of  sup- 
plying 2500  units  for  one  hour  per  day  is  £28.010+  2500  X  365 
X  '/6d.=:  .£29,277,  and  the  charge  for  the  service  at  8d.  a  unit 
would  be  £30.417;  it  is  doubtful  if  such  a  supply  would  pay.  On 
the  other  hand,  an  ii.dicated  horse-power  on  such  a  scale  could 
certainly  supplied  continuously  for  froin  £12  to  £14  per  an- 
nuin,  and  according  to  this  calculation  an  electrical  horse-power 
will  cost  just  under  £18  per  annum.  No  account  is  taken  of  ex- 
penses peculiar  to  companies,  such  as  directors'  fees  and  the 
cost  of  forming  the  company,  it  will  also  be  noted  that  it  is 
assumed  that  accumulators  are  not  used. 

The  charge  for  a  service  rendered  should  bear  some  relation 
to  the  cost  of  rendering  it.  If  it  is  a  matter  of  open  competition  the 
matter  will  settle  itself,  for  no  one  will  for  long  be  able  to  sup- 
ply some  customers  at  a  loss  and  recoup  himself  by  exorbitant 
profits  from  others.  If  the  matter  be  a  case  more  or  less  of 
monopoly,  the  adjustment  is  less  certain;  thus,  the  Post  Office 
charges  J^d.  postage  for  a  prinri-d  circular  and  id.  for  a  written 
Utter,  the  two  costing  the  Post  Office  exactly  the  same.  What 
a  boon  to  the  public  it  would  be  if  the  Post  Office  would  charge 
more  for  printed  trade  <:irculaTs.  which  in  nine  cases  out  of  ten 
are  a  nuisance  to  those  who  receive  them.     The  supply  of  dec- 
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tricity  is  not  quite  a  monopoly ;  companies  compete  with  each 
other,  and  therf  is  always  the  competition  with  other  methods 
of  illumination  such  as  gas  and  paraffin.  It  is  clearly  to  the  ad- 
vantage of  the  undertaker  to  secure  all  those  customers  whom 
it  pays  best  to  supply,  and  as  far  as  may  be.  to  compel  those 
who  are  unremunerative  to  adopt  these  other  methods.  The 
ideal  method  of  charge,  then,  is  a  fixed  charge  per  quarter 
proportioned  to  the  greatest  rate  of  supply  the  consumer  will 
ever  take,  and  a  charge  by  meter  for  the  actual  consumption. 
Such  a  method  I  urged  in  1883,  and  obtained  the  introduction 
into  certain  Provisional  Orders  of  a  clause  sanctioning  "a 
charge  which  is  calculated  partly  by  the  quantity  of  energy 
contained  in  the  supply  and  partly  by  a  yearly  or  other  rental 
depending  upon  the  ma.xinium  strength  of  the  current  required 
to  be  supplied."  In  fixing  the  rates  of  fixed  charges  it  must 
not  be  forgotten  that  it  is  improbable  that  all  consumers  will 
demand  the  maximum  supply  at  the  same  moment,  and  conse- 
quently the  fixed  charge  named  might  be  reduced  or  some  profit 
be  obtained  from  it.  There  is  no  object  in  reducing  the  cost 
of  electricity  for  lighting  in  the  case  of  atiy  customer  much, 
below  the  cost  of  equivalent  lighting  by  gas,  unless  there  arc 
competitors  in  the  field  willing  to  do  it.  hence  the  current 
charge  proportioned  to  the  power  supplied  may  safely  be  in- 
creased. In  certain  recent  cases  in  which  I  am  acting  a-^ 
engineer,  the  board  of  trade  has  sanctioned  on  my  app^pation. 
"for  each  unit  per  hour  in  the  maximum  power  demanded,  a 
charge  not  exceeding  £3  per  quarter,  and  in  addition  for  each 
unit  supplied,  a  charge  not  exceeding  two  pence."  It  is  some- 
times said  as  an  objection  to  this  method  of  charge,  the  public 
will  object  to  pay  a  fixed  charge  whether  it  makes  use  of 
its  lamps  or  not,  and  that,  in  fact,  it  will  not  pay  it.  The 
best  answer  that  can  be  made  is  to  give  everyone  the  choice 
of  being  charged  by  the  maximum  simple  rate  provided  by 
the  Order,  or  by  the  compound  rate  as  he  prefers.  What  is 
wanted  is  not  so  much  an  increased  charge  for  those  consumer? 
whose  lamps  are  used  for  a  short  time,  as  such  a  special  re- 
duced charge  for  those  whose  lamps  are  used  long  as  will  in- 
duce them  to  use  the  supply. 

It  is  instructive  to  compare  the  cost  to  diflferent  classes  01 
consumers  of  electricity  and  gas  for  lighting  with  l6-cp  gas. 
Flat-flame  burners  must  be  large  and  of  first-rate  quality  to 
give  more  than  two  candles  per  cubic  foot  of  gas  per  hour ; 
the  large  majority  of  burners  give  much  less  than  this  even  at 
their  best,  and  as  a  rule  the  pressure  of  the  gas  is  not  regulated, 
and  much  gas  is  wasted  as  far  as  the  production  of  light  is 
concerned.  Incandescent  lamps  give  about  one-quarter  of  a 
candle  per  watt ;  hence  a  board  of  trade  unit  is  equivalent  to 
125  cu.  ft.  of  gas.  Thus  we  readily  arrive  at  the  following 
comparative  table,  the  charge  being  at  the  rates  recently  sanc- 
tioned by  the  board  of  trade : 


Hours  of  nse  per 

■"480' 

960 

1.440 


In  the  .iccompanying  curves  are  shown  the  cost  of  production, 
and  the  charge  per  unit  at  the  compound  and  simple  rate.  The 
ordinalcs  represent  pence  and  the  abscissse  the  number  of  hours 
per  annum  the  supply  is  used. 

It  i?  obvious  that  those  whose  use  is  long  will  find  the  electric 
light  economical  to  themselves  and  that  it  will  be  profitable  to 
the  undertaker.  With  a  cheap  light  which  is  free  from  the 
products  of  coin!)UStion  there  will  be  extensions  for  the  hotirs 
of  use.  Shops  may  find  it  worth  while  to  continue  the  light 
ftcr  closing,  as  an  adverliscmcnl. 

It  is  possible,  indeed  prolrablc,  that  sonic  of  my  assuiucd  fig- 
ures may  be  shown  to  he  too  high  or  too  low  f'>r  the  generality 
of  cases.  It  is  of  no  moment :  let  each  one  takr  any  figures  he 
pleases  within  reason ;  let  him  assume  that  tin-  '•upply  of  elec- 
tricity is  made  by  any  system  he  pleases;  he  will  arrive  at  a 
result  broadly  similar  to  mine.     To  he  ready  t  ■  supply  a  cus- 


tomer with  electricity  at  any  moment  he'  wants  it  will  cost 
those  giving  the  supply  not  much  less  than  £11  per  annum  for 
every  kilowatt,  that  is  for  every  unit  per  hour,  which  the 
customer  can  take  if  he  wishes ;  and  afterwards  to  actually 
give  the  supply,  will  not  cost  vefy  much  more  than  %d.  per 
unit.  This  is  the  point  I  have  been  laboring  to  impress,  for  I 
take  it  it  is  essential  to  tlie  commercial  success  of  electric  sup- 


Price  of  Gas  at   which  cost  of 

lighting  by  electricity  and 

1- actor. 

l6-candle    gas   are   equal. 

5-5 

SS.      4d. 

lO.q 

35.      4d. 

16.4 

2S.      «d. 

21.9 

28.     4d. 

32-9 

2S.      od. 

43-8 

IS.   lod. 

87.6 

.s.     7d. 

COST    AXD    RATE    CURVF.S. 

ply.  It  is  hopeless  for  electricity  to  compete  with  gas  in 
this  country  all  along  the  line  if  price  is  the  only  consideration. 
But  with  selected  customers  electricity  is  cheaper  than  gas. 
Surely  it  is  the  interest  of  those  who  supply  electricity  to  secure 
such  customers  by  charging  them  a  rate  having  some  sort  of 
relation  to  the  cost  of  supplying  them. 


Effect  of  Sueg-estion   or  Aid  Received  bv  an 
Inventor  Upon  Right  to  Patent.    . 

By  JoH.N"    Eusox   Ekauv. 

In  an  article,  previously  appearing  in  these  columns,  it  has 
been  mentioned  that  only  a  first  and  original  inventor  is  law- 
fully entitled  to  a  patent  and  that,  if  a  patent  is  granted  to  a 
person,  upon  a  device  which  did  not  originate  with  him,  his 
letters  will  avail  him  nothing,  because  he  cannot  be  regarded  as 
the  first  and  original  inventor  of  the  patented  device.  It  must 
appear,  as  the  basis  of  the  patentee's  rights,  that  his  invention 
is  new  and  original,  for  if  not,  it  is  not  his  invention,  and  he 
never  had  a  right  to  a  patent.  And  a  patent  granted  in  the  ab- 
sence of  originality  is  clearly  a  nullity.  Judson  vs.  Moore, 
14  Fed.  Gas.  Xo.  7569.  But  inventors,  like  other  people,  are 
continually  acquiring  knowledge  and  information  from  ex- 
trinsic sources,  which  is  not  gained  entirely  by  means  of  their 
own  research  and  investigation,  and  if  the  rule  enunciated  were 
til  Ik-  strictly  applied,  making  it  essential  to  the  validity  of  a 
p.ilenl.  lli.ii  IJK-  device  covered  thereby  should  be  absolutely 
and  unconditionally  the  result  of  the  labor  and  thought  of  the 
applicant  for  letters,  it  is  probably  true  that  very  few  in- 
ventors would  have  a  legal  right  to  the  protection  of  the  patent 
act.  Chief  Justice  Taney  has  said,  with  reference  to  in- 
ventors, in  the  case  of  O'Reilly  vs.  Morse.  15  How.  62.  at 
page  in,  "It  can  make  no  difference,  in  this  respect,  whether 
he  derives  his  information  from  books  or  from  conversations 
with  skilled  men  in  the  science.  If  it  were  otherwise,  no  patent 
in  which  a  combination  of  elements  is  used  could  ever  be 
obtained.  For  no  man  ever  made  such  an  invention  without 
having  first  obtained  this  information,  unless  it  was  discovered 
by  some  fortunate  accident." 

If  an  inventor  is  engaged  in  pursuing  ;i  course  of  experi- 
mentation with  the  object  oi  producing  an  improved  machine 
or  process,  and  has  brought  his  machine  or  process  to  a  stage 
at  which  it  might  be  termed  a  near  success,  where  he  finds  that 
some  twist  or  touch  of  genius,  which  he  cannot  hit  upon,  is 
required  to  bring  forth  perfection,  it  is  natural  that  he  should 
speak  of  his  work  and  the  difficulties  which  he  is  trying  to 
overcome  to  his  friends  and  as.sociatcs.  And  it  is  natural  also, 
whether  or  not  they  possess  inventive  ability,  that  they  should 
throw  out  such  hints  or  suggestions  as  occur  to  them.  While 
it  is  far  from  probable,  it  is  possible  that  a  suggestioil  made  in 
such  manner  should  point  out  to  the  inventor  the  solution  of 
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his  problem.  Then,  at  some  subsequent  time,  the  validity 
of  the  patent  may  be  made  an  issue  in  an  action  at  law,  and 
the  point  made  that  the  patent  is  void  because  it  purports  to 
protect  a  device,  which  originated,  not  in  the  mind  of  the 
patentee,  but  of  some  one  else.  The  question  then  presented 
is:  Did  the  suggestion  received  and  acted  upon  by  the  patentee 
divest  him  of  his  character  of  an  original  inventor  in  respect 
to  the  patent  in  question?  And  the  further  question  suggests 
itself :  What  aid  or  assistance,  by  way  of  suggestion,  may  a 
patentee  receive  and  still  retain  his  identity  as  a  first  and 
original  inventor? 

The  point  has  been  passed  upon  by  the  Supreme  Court  of 
the  United  States,  in  the  case  of  Agawam  Company  vs.  Jordan, 
reported  in  7  Wallace  at  page  583.  The  facts  alleged  run 
back  to  the  year  1823,  when  an  inventor,  by  the  name  of 
Goulding,  was  devoting  his  inventive  genius  to  improving  upon 
the  carding  machine,  then  in  general  use  by  manufacturers  of 
woolen  yarn.  The  carding  machine  of  those  days  consisted 
of  a  series  of  five  different  machines  and  Goulding's  object 
was  to  acc<)mplish  with  four  machines  what,  at  and  prior  to 
the  time  of  his  experiments,  required  five.  When  Goulding 
had  nearly  completed  his  improved  machine  and  while  he  was 
diligently  prosecuting  his  experiments  he  exhibited  the  ma- 
chine to  one  Winslow,  who  was  in  his  employ,  and  who  was  a 
blacksmith  by  trade,  but  a  very  ingenious  man  nevertheless. 
Winslow,  upon  being  requested  to  give  his  opinion,  replied 
that  the  principle  was  good,  but  that  the  agencies  employed 
were  bad,  and  suggested  that  "a  spool  and  drum"  be  substi- 
tuted for  certain  other  agencies,  which  were  then  part  of  the 
machine.  The  suggestion  was  given  a  trial  and  the  trial  was 
at  first  an  apparent  success,  but  the  new  attachment  soon  broke 
down  and  was  about  to  be  abandoned.  Goulding,  however, 
experimented  further  and  made  a  further  addition  of  his  own 
to  the  machine,  which  was  called  the  "traverser"  and  which,  in 
conjunction  with  the  parts  suggested  by  Winslow  completed 
the  machine  and  made  it  a  success.  In  1826  Goulding  applied 
for  and  was  granted  a  patent  upon  his  machine.  The  patented 
improvement  soon  came  into  universal  use  and  worked  a 
revolution,  both  here  and  in  Europe,  according  to  the  record 
of  the  case,  in  the  art  of  manufacturing  fibrous  yarns.  The 
patent  expired  in  1849,  and,  through  the  erroneous  information 
given  him  by  the  Commissioner  of  Patents,  Goulding  failed 
to  apply  for  an  extension  until  too  late  for  the  Commissioner 
to  legally  entertain  his  application.  But  Congress,  finally,  and 
after  the  persistent  efforts  of  Goulding,  passed  a  special  act 
in  1862,  authorizing  the  Commissioner  to  act  upon  the  applica- 
tion for  a  renewal  of  the  patent,  as  though  it  had  been  made 
within  the  time  prescribed  by  law. 

An  action,  to  restrain  an  infringement  of  the  patent,  was 
brought  in  1868  by  Jordan,  the  assignee  of  Goulding's  rights. 
One  of  the  defenses  interposed  to  the  suit  was  that  the  machine 
was  first  invented  by  Winslow  and  that,  Goulding  not  being  the 
original  inventor,  the  patent  granted  to  him  was  void.  So  the 
question  of  the  original  inventorship  was  brought  to  depend 
upon  the  effect  of  the  suggestions  of  Winslow.  The  court  was 
of  the  opinion  that,  valuable  as  the  suggestion  was,  it  did  not 
make  Winslow  the  inventor,  or  deprive  Goulding  of  any  of  his 
patent  rights.  Taking  the  strongest  view  in  favor  of  the  de- 
fense, the  evidence  showed  merely  this — that  Winslow,  after 
the  originator  of  the  plan  had  nearly  completed  his  improve- 
ment, made  a  suggestion,  which  the  inventor  adopted,  but  to 
which  he  was  compelled  to  add  a  contrivance  of  his  own,  in 
order  to  accomplish  his  desired  result.  Suggestions  from  an- 
other, made  during  the  progress  of  experiments,  in  order  that 
they  may  be  sufficient  to  defeat  a  patent  subsequently  issued, 
must  have  embraced  the  plan  of  the  improvement,  and  must 
have  furnished  such  information  to  the  person  conducting  the 
experiments  that  an  ordinary  mechanic  would  have  been  there- 
by enabled,  without  the  exercise  of  ingenuity  or  special  skill 
on  his  part,  to  construct  and  put  the  improvement  into  suc- 
cessful operation.  Mere  conversation  about  the  practicability 
of  an  improvement,  or  suggestions  as  to  the  manner  in  which 
it  might  be  carried  out  or  accomplished,  will  not  of  themselves 


defeat  the  claim  to  originality  of  him  who  perfects  the  idea 
and  secures  a  patent.  Neither  will  experiments  defeat,  even 
if  known  to  the  patentee,  if  it  appears  that  he  prosecuted  such 
experiments  to  final  success.  Judson  vs.  Moore,  14  Fed.  Cas. 
No.  7569. 

A  case  in  which  it  appeared  that  the  inventor  had  acted  to  his 
benefit  upon  a  random  suggestion  made  by  his  wife  is  that  of 
National  Feather  Duster  Company  vs.  Hibbard,  11  Bliss.  76. 
Hibbard,  the  originator  of  the  'device  involved,  at  the  time  of 
its  invention  was  a  manufacturer  of  feather  dusters  in  a  small 
way.  He  conceived  the  idea  of  substituting  turkey  feathers  for 
the  more  expensive  ostrich  feathers,  with  which  the  higher 
priced  dusters  were  equipped,  and  set  himself  to  the  task  of 
devising  some  means  of  making  turkey  feathers  more  pliable 
and  thus  overcoming  the  chief  objection  to  their  use.  He  ex- 
perimented with  various  chemicals,  but  not  succeeding  to  his 
satisfaction  in  any  of  his  experiments,  was  discussing  the  mat- 
ter with  his  wife  on  one  occasion,  when  she  suggested  that  he 
try  cutting  or  splitting  the  stems  of  the  feathers  to  see  if  that 
would  help.  Mrs.  Hibbard  was  not  experienced  in  the  feather 
duster  business  and  knew  nothing  of  the  manufacture,  but  her 
guess  proved  the  correct  one  and  the  result  was  a  duster  of 
turkey  feathers,  pliable  and  limber.  Hibbard  obtained  a  patent 
and  assigned  his  rights  to  a  feather  duster  company.  Later 
Mrs.  Hibbard  took  out  a  patent,  claiming  that  she,  and  not  her 
husband,  was  the  real  and  original  inventor.  For  the  pur- 
pose of  having  this  later  patent  declared  void  and  restraining 
the  infringement  maintained  thereunder,  the  duster  company 
brought  suit.  It  was  held  that  Hibbard  was  the  original  in- 
ventor of  the  new  duster  and  rightfully  entitled  to  a  patent 
thereon  and  that  the  duster  company  might  restrain  any  in- 
fringement on  the  part  of  Mrs.  Hibbard.  The  patent  in  ques- 
tion did  not  cover  split  feathers  as  such  nor  the  process  of 
splitting  the  feathers.  It  covered  rather  a  combination  of 
split  feathers  with  other  elements  which  altogether  consti- 
tuted an  improved  feather  duster.  It  was  true  that,  while  Hib- 
bard was  groping  for  some  method  of  making  the  feathers  pli- 
able, his  wife  suggested  what  proved  to  be  a  way  out  of  the 
difficulty.  But  although  the  suggestion  was  of  gr<'at  value  to 
Hibbard  in  the  production  of  the  new  duster,  it  did  not,  it 
was  held,  make  Mrs.  Hibbard  the  inventor. 

In  another  action,  brought  to  recover  damages  for  the  in- 
fringement of  a  patent  upon  an  improved  device  in  the  way  of 
fastening  buttons,  for  use  on  workingmen's  overalls,  the  evi- 
dence showed  that  the  patentee  had  conversed  with  others 
about  the  device  while  making  it,  and  they  testified  that  they 
suggested  the  improvements,  but  "did  not  do  anything  about 
it."  The  persons  who  claimed  to  have  made  the  suggestion,  did 
not  appear  to  have  exercised  any  diligence  in  adaptiijg  the  sug- 
gestion to  practical  form.  It  was  held  that  such  a  suggestion 
was  "mere  information,"  the  receiving  0:  and  acting  upon 
which  was  not  unjust  and  would  not  operate  to  deprive  the 
patentee  of  his  rights  under  the  patent.  Corser  vs.  Brattleboro 
Overall  Co.,  93  Fed.  Rep.  807. 

The  rule  that  mere  suggestions,  made  to  one  who  has  con- 
ceived the  idea  of  an  invention,  or  aid  in  construction  or  re- 
ducing it  to  practical  form,  will  not  deprive  him  of  the  right  to 
a  patent,  applies  with  particular  force  where  the  suggestions 
aid  or  relate  to  ordinary  mechanical  details.  In  Fraser  vs. 
Gates,  118  111.  99,  decided  by  the  Supreme  Court  of  Illinois, 
in  1886,  it  was  held  that  the  patentee  of  a  device  known  as  a 
hard  iron  shoe  with  a  soft  iron  stem,  used  for  stamping  and 
pulverizing  ores,  who  had  met  with  considerable  difficulty  in 
making  the  two  metals  mix,  was  an  original  inventor,  not- 
withstanding another  suggested  to  him :  "Why  not  pour  in  the 
hard  iron,  and  then  pour  in  the  soft  iron,  and  fill  up  the  place" 
for  the  stem,  which  suggestion  proved  successful  upon  trial.- 
"The  remark  when  made,"  said  the  court,  "was  not  based  upon 
actual  knowledge,  and  was  evidently  intended  as  suggestive 
merely.  At  best,  it  related  merely  to  mechanical  detail  by 
which  the  principle  previously  conceived  was  to  be  made  avail- 
able." 

Suggestions  to  a  patentee,  assisting  him  in  constructing  or  de- 
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vising  the  subject  of  the  patent,  may  be  so  pertinent  in  their 
nature  that  their  effect  is  to  render  the  patent  void.  In  fact, 
any  information  given  to  a  patentee,  sufficient  to  enable  him  to 
produce  the  object  or  the  result  itself,  would  destroy  the 
originality  of  the  invention  and  invalidate  the  patent.  But  that 
information  must  be  definite  and  tangible ;  it  should  be  suffi- 
cient of  itself,  without  further  inventive  effort  on  the  part  of 
the  patentee,  to  make  it  possible  for  him  to  bring  into  existence 
the  patented  device.  Thus,  if  A  had  a  distinct  conception  of  an 
invention  as  patented  to  B,  and  had  communicated  -knowledge 
thereof  to  B,  so  that  the  idea  was  not  original  with  B,  then  A, 
in  legal  point  of  view,  must  be  considered  the  first  inventor  and 
a  patent  could  not  rightfully  be  taken  out  by  B.  Judson  vs. 
Moore,  supra.  This  is,  of  course,  the  extreme  case.  The  real 
difficulty  lies  in  determining  where  to  place  the  dividing  line 
between  the  tivo  classes  of  cases,  the  case  where  the  patentee 
appears  to  have  taken  from  some  one  else  the  idea  upon  which 
his  claimed  invention  is  based  in  its  entirety,  and  the  case 
where  the  patentee  is  shown  to  have  taken  the  random  re- 
mark or  suggestion  of  another  person  and  developed  it  until  it 
fulfilled  his  requirements. 

The  true  test,  it  seems,  to  determine  whether  sug- 
gestions made  to  an  inventor  should  deprive  him  of  the  claim 
to  originality,  is  to  inquire  whether  enough  has  been  com- 
municated to  enable  him  to  apply  it  without  the-  use  of  the 
faculty  of  invention.  Watson  vs.  Belfield,  26  Fed.  Rep.  536. 
In  the  case  cited  an  action  was  brought  to  recover  damages  for 
an  alleged  infringement  of  a  patent  for  an  "improvement  in 
clay  presses,"  used  in  preparing  clay  for  the  manufacture  of 
earthenware.  Numerous  defenses  were  set  up  and,  among  oth- 
ers, was  the  defense  that  the  patentee  was  not  the  original  and 
first  inventor  and  that  his  patent  was,  therefore,  void.  Disin- 
terested witnesses  testified  to  the  fact  that  drawings  of  an  im- 
provement similar  to  that  which  the  plaintiff  claimed  to  be  the 
inventor  of  were  shown  to  the  plaintiff  and  that  he  was  asked 
if  he  could  not  reproduce  it.  It  was  found  that  a  general 
knowledge  of  the  substance  of  the  invention  was  communi- 
cated to  the  plaintiff  prior  to  his  production  of  it  and  it  was 
held  that  his  letters  were,  on  that  account,  invalid. 

In  another  infringement  suit,  brought  by  the  patentee  of  a 
dredge-boat,  provided  with  watertight  compartments  to  make 
possible  the  settling  of  the  boat  upon  an  even  keel,  by  allowing 
the  compartments  to  fill,  it  was  shown  that  the  entire  plan 
had  been  outlined  to  the  patentee  by  an  officer  of  the  engineer 
corps  of  the  United  States  before  the  making  of  the  applica- 
tion for  the  patent,  and  that  the  specifications  embodied  mere- 
ly the  ideas  which  had  thus  been  suggested.  The  patent  was 
held  void  for  lack  of  originality.  Atlantic  Works  vs.  Brady, 
107  U.  S.  192. 

There  can  be  no  doubt  that  a  person,  to  be  entitled  to  the 
character  of  an  inventor,  within  the  meaning  of  the  patent  act. 
must  himself  have  conceived  the  idea  embodied  in  his  im- 
provement. It  must  be  the  product  of  his  own  mind  and  genius 
and  not  of  another's.  At  the  same  time  it  is  equally  true  that, 
in  order  to  invalidate  a  patent  on  the  ground  that  the  patentee 
did  not  conceive  of  the  idea,  it  must  appear  that  the  sugges- 
tions, if  any,  made  to  him  by  others,  would  furnish  all  the  in- 
formation necessary  10  enable  him  to  construct  the  improve- 
ment. If  they  simply  aided  him  in  arriving  at  the  useful  re- 
sult, but  fell  short  of  suggesting  an  arrangement  that  would 
constitute  a  complete  device,  and  if,  after  all  the  suggestions, 
there  was  something  still  left  to  be  planned  or  worked  out  by 
the  patentee's  own  skill  and  ingenuity,  in  order  to  complete  the 
arrangement,  then  he  is.  in  contemplation  of  law,  to  be  re- 
garded as  the  first  and  original  discoverer.  On  the  other 
hand,  the  converse  proposition  is  equally  tru''.  If  the  sug- 
gestions or  communications  of  another  go  to  make  up  a  com- 
plete and  perfect  device,  embodying  all  that  is  embraced  in 
the  patent  subsequently  issued  to  the  party  to  whom  the  sug- 
gestions were  made,  the  patent  is  invalid,  bicause  the  real 
rights  of  discovery  belong  to  another. 

The  design  of  the  patent  laws  is  to  reward  those  who  make 
some   substantial    discovery   or   invention,   whi'h    adds    to   our 


knowledge  and  makes  a  step  in  advance  in  the  useful  arts. 
Such  inventors  are  worthy  of  all  favor.  It  was  never  the 
object  of  these  laws  to  grant  a  monopoly  for  every  trifling 
device,  every  shadow  of  an  idea,  which  would  naturally  and 
spontaneously  occur  to  any  skilled  mechanic  or  operator  in  the 
ordinary  progress  of  manufactures.  Such  an  indiscriminate 
creation  of  exclusive  privileges  tends  rather  to  obstruct  than  to 
stimulate  invention.  It  creates  a  class  of  speculative  schemers 
who  make  it  their  business  to  watch  the  advancing  wave  of 
improvement  and  gather  its  foam  in  the  form  of  monopolies, 
which  enable  them  to  lay  heavy  tax  upon  the  industries  of  the 
country,  without  contributing  anything  to  the  real  advancement 
of  the  arts.  It  embarrasses  the  honest  pursuit  of  business 
with  fears  and  apprehensions  of  concealed  liens  and  unknown 
liabilities  to  lawsuits  and  vexatious  accountings  for  profits  made 
in  good  faith.     Atlantic  Works  vs.  Brady,  supra. 


Electric    Dumb-Waiter   Machines  and 
Systems. 


By   E.   L.   Dunn. 

Contrary  to  the  general  opinion,  dumb-waiters  are  anything 
but  simple  affairs,  and  when  properly  designed  and  installed, 
require   strictly   first-class    engineering. 

Oamparatively  few  people  are  familiar  with  the  modem 
dumb-vraitcr  machines,  which  in  addition  to  their  automatic 
features,  have  duties  ranging  from  powerful  freight  elevators 
to  small  mail  carriers.  These  machines  did  not  come  into  any 
general  commercial  use  until  about  ten  years  ago,  notwith- 
standing the  fact  that  there  had  been  development  along  this 
line  years  before.  At  the  start  they  were  looked  upon  with 
suspicion  and  assigned  a  light  duty,  10,000  ft.  lbs.  being  about 
the  limit.  This  duty  has  since  been  increased,  until  at  present 
demand  is  for  machines  with  duties  ranging  from  50,000  to 
200,000  ft.  lbs. 

Few  people  appreciate  how  nicely  a  good  dumb-waiter  system 
operates.  Everything  must  be  "fool  proof"  in  the  fullest  sense. 
The  doors  must  be  positively  locked  except  where  the  car  is 
Td  rest.  Door  switches  are  required  to  stop  the  car  instantly 
if  a  door  is  opened,  and  the  machine  must  remain  inoperative 
while  the  door  is  open.  There  must  be  no  possibility  of  any 
of  the  attendants  getting  hurt,  regardless  of  whether  they  are 
careless  or  not.  The  car  must  start  and  automatically  stop 
at  the  floor  indicated  by  the  controlling  device,  and  must  stop 
.•Lccurately  regardless  of  whether  the  motor  is  working  to  its 
full  capacity  raising  a  heavy  load,  or  whether  it  is  being 
driven  as  a  generator  by  ..a  descending  load.  The  car  must 
also  stop  smoothly  to  &void  shaking  the  contents,  which  is 
often  liquid  in  opeij  vessels.  When  a  push  button  control  is 
used,  the  machine  must  work  correctly  regardless  of  how  many 
buttons  are  pushed  at  the  same  instant,  i.  e.,  it  should  respond 
to  one  button  only.  The  controlling  means  must  become 
instantly  inoperative  as  the  machine  starts,  so  that  the  car 
can  not  be  reversed  or  its  destination  changed  after  it  has 
started.  Thus  the  duties  of  a  dumb-waiter  machine  are 
infinitely  greater  than  those  of  the  ordinary  elevator,  except 
in  the  matter  of  foot-pounds.  A  car  speed  of  400  ft.  per  minute 
is  fast  enough  to  insure  the  best  service,  and  reduces  the  risk 
of  trouble  which  higher  speeds  are  likely  to  cause. 

Trouble  and  confusion  invariably  attend  the  standing  of  a 
new  system  for  a  few  days.  The  attendants  do  not  know  what 
to  do,  and  besides  they  are  sometimes  inclined  to  be  mis- 
chievous, as  some  of  them  seem  to  delight  in  putting  things  out 
of  order.  Thry  sometimes  allow  the  load  to  project  from  the 
car,  and  as  a  result,  the  load  strikes  a  close  place  in  the  well 
room,  and  is  broken  or  torn  from  the  car,  and  sent  to  the 
hettom.  Hundreds  of  dollars  arc  sometimes  wasted  in  fh''; 
manner  before  they  learn.  Again  they  fail  to  close  the  doors, 
and  the  new  operator  gets  bewildered  and  docs  not  know  why 
the  machine  will  not  start,  or  if  he  docs  know,  has  trouble 
in  getting  the  doors  closed,  as  he  is  more  than  likely  compelled 
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to  g:o  directly  to  the  door  himself,  as  the  attendant  does  not 
understand   the  signals. 

Everything  is  subjected  to  the  roughest  usage.  The  at- 
tendants soon  learn  to  short  circuit  the  door  switohes,  and 
put  the  locks  out  of  oomnvission,  so  that  they  can  look  into  the 
well  room  when  *hey  wish  to  see  why  the  car  does  not  come. 
As  an  example  of  this  rough  usage,  the  ordinary  commercial 
type  of  push-button  and  door  switches,  wihich  are  all  right 
for  most  purposes,  would  not  last  a  day  in  dumb-waiter  service. 
In  addition  to  these  things,  a  new  system  has  what  the  con- 
structors call  "bugs,"  such  as  grounds  or  other  defects  likely 
to  e.\ist  which  have  to  be  removed.  The  expert  can  locate 
and  correct  trouble  very  quickly,  but  if  it  occurs  after  the  job 
has  been  turned  over  to  the  man  in  charge,  it  is  liable  to  cause 
him  serious  tiiouble,  :is  he  has  yet  to  get  acquainted  with 
everything. 

Dumb-waiter  doors  should  be  of  light  construction,  fit  well. 
work  easily,  and  should  be  provided  with  glass  panels.  The 
door  sills  should  be  narrow,  so  that  the  interior  of  the  car 
can  be  reached  without  trouble.  Door  openings  at  both  sitfes 
of  the  car  should  be  avoided,  as  it  causes  trouble.  Every 
door  should  be  numbered  to  correspond  with  the  machine 
so  that  everybody  know-s  a  centain  dumb-waiter  by  number. 
Where  annunciator  signals  are  used  they  should  be  the  very 
liest,  as  no  system  can  give  satisfaction  when  crippled  bj' 
poor  signals. 

Many  different  methods  have  been  devised  for  controllin.n 
dumb-waiters,  the  simplest  typos  being  the  hand  rope  and 
manually  operated  levers,  both  of  which  are  entirely  un- 
suitable e.xcopt  for  very  small  affairs  making  two  or  three 
stops.  The  only  types  that  have  been  adopted  to  any  extent 
are  the  push  button  and  operating  box.  The  push-button  type 
has  the  disadvantage  of  requiring,  in  addition  to  the  regular 
nperaling  magnets,  a  separate  magnet  for  each  floor,  which 
necessarily  means  a  large  number  of  magnets  and  a  complicity 
of  switches.  The  operating-box  coirtrol  is  a  radical  departure 
from  the  older,  or  push-button  type,  as  it  requires  only  the 
regular  set  of  operating  magnets,  and  can  make  any  number 
of  stops  without  compliciitions,  and  being  electiHcally  con- 
nected to  the  machine,  can  be  located  anywhere,  the  same  as  a 
iuish-l)ull(in   box.      It   has   other   advantages    in   being   as   easy 
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Ill  cperate  as  a  push-button  box,  indicating  the  positioJi  of  tiie 
car  at  all  time«,  and.  being  really  a  part  of  the  machine,  the 
control  is  very  much  siniplilied,  and  easily  understood. 

There  is  no  dumb-waiter  service  quite  as  severe  as  that  re- 
quireil  by  the  large  hotels,  owing  to  the  character  of  the 
loads  and  the  consistent  service  demanded.  The  system  which 
has  just  been  installed  by  the  Standard  Plunger  Elevator 
Coijipany  in  the   Plaza   Hotel,  at   Fifty-Ninth   Street  and   Fifth 


.'\venue,  N'ew  York  City,  is  very  complete.  Thirteen  machines 
of  three  different  types,  as  shown  in  the  illustrations.  Figs 
I,  2  and  3,  are  required  for  this  building.  Kme  of  these 
machines  having  short  runs  are  controllc-d  by  operating  push 
buttons  at  the  various  floors,  while  the  four  machines  which 
have  a  run  of  238  ft.  are  controlled  by  operating  boxes,  in 
connection  with  ilash-light  annunciator  signals.  The  floor 
stops  made  by  the  machines  \'ary  from  two  to  seventeen:  the 
loads  from  300  lbs.  to  500  lbs.,  and  the  car  -iMfd^  frr.m   100  ft. 
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I"  300  ft.  per  minute.  All  doors  are  equipped  with  automatic 
Ipcks,  switches  and  pilot  lamps.  The  polit  lamp  at  each  door 
burns  only  when  the  car  is  at  rest  at  that  door,  thus  notifying 
the  attendant  that  the  car  is  waiting.  Xear  each  -door,  for  the 
push-button  controlled  machines,  is  located  a  full  set  of  operat- 
ing push  buttons,  which  corres.pond  to  all  floors  at  which  the 
e-ar  steps.  This  nrangement  permits  a  full  control  of  the  car 
from  any  floor. 

The    four   well    rooms    for    the   long   run    dumb-waiters   are 
arranged  side  by  side.     .\   typical  landing  is  shown  in  Fig.  4. 
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Directly  above  each  door  is  the  pilot  lamp.  .\  single  push 
button  and  buzzer  is  provided  for  tlie  four  doors.  In  the  base- 
ment the  four  operating  boxes  and  flash  Hglw  annunciator  are 
groupeil  together  u|)on  a  panel  as  slK>wn  in  Fig.  5.  Each 
(  perating  box  is  supplied  w-irh  a  signal  lamp  by  which  the 
operator  knows  when  tJic  machine  is  ruiuiing.  wlien  it  is  at 
rest  and  when  the  circuit  is  open,  either  Iwcause  a  door  is 
open  or   for   any  other   reason.     The   four  machines  are  con- 
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trolled  entirely  by  the  one  operator,   in   response  to  the  flash- 
light signals,  the  operation  being  as  follows : 

Assuming  that  the  attendant  at  the  tenth  floor  wants  a  car, 
he  pushes  the  single  button  at  that  floor,  the  single  stroke 
bell  at  the  annunciator  rings,  and  the  Xo.  10  lamp  flashes  and 
continues  to  burn  until  extinguished  by  the  operator  by  means 
ot  the  bottom  button.     The  operator  knows  that  a  car  is  wanted 
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FIG.  4.— TYPICAL  ARR.WGEMEXT  OF  DOORS. 

at  the  tenth  floor,  and  accordingly  starts  one  that  is  not  in 
service,  or  that  is  the  most  convenient.  The  signal  lamp  at 
the  operating  box  is  glowing  dimly,  showing  him  that  all 
doors  are  closed,  and  that  everything  is  in  a  running  condition. 
By  means  of  the  operating  box  knob  he  moves  the  pointer 
to  Xo.  10  on  the  dial.  When  the  pointer  moves  one  floor 
space  on  the  dial,  the  machine  starts,  the  signal  lamp  flashes 
to  full  candle  power,  and  continues  to  burn  brightly  until  the 
car  stops,  when  the  light  changes  to  a  dim  glow  .igain.  .\t  the 
same  time  the  pilot  lamp  at  the  tenth  floor  notifies  the  at- 
tendant  at   that    floor   that    the   car   is   there       If   he   does    not 
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'  !'..   5.— AKRA.NGF.MENT  OF  OI'tRATI.NC   WJ.NES  AND  FLASH    I.AMT'   A.V- 
.NUN'CIATOR. 

open  the  door  promptly  the  operator  km.w-  !t  by  his  signal 
lamp,  and  accordingly  pushes  the  tenth  fl.".r  annunciator 
button,  which  rings  the  buzzer  at  that  floor  and  attracts  the  at- 
tention of  the  attendant.  When  the  door  is  opened,  the  signal 
lamp  at  the  operating  box  is»  cxtingushed,  .iiid  the  machine 
rendered  inoperative.  The  operator  now  r.  sets  the  an- 
nunciator  signal,    and   when    the   door    is   cltj'<;d,    returns    the 


car  to  the  central  station.  He  is  not  required  to  remember 
at  which  floor  the  car  is  at  rest,  as  the  operaiting  box  pointer 
indicates  the  position  of  the  car.  In  connection  with  the  dumb- 
waiter system,  a  pneumaric  tube  system  is  used  for  sending  in 
the  orders. 

A  new  and  very  desirable  feature  is  the  manner  in  which  the 
doors  are  locked  and  unlocked.  The  car  is  equipped  wath  an 
automatic  attachment,  which  contacts  only  when  the  car 
stops.  As  a  result  there  is  no  noisy  contact  and  it  is  impossible 
for  the  attendants  to  get  the  doors  open  as  the  car  passes. 

Another  ingenious  feature  is  the  operating  box.  It  can  be 
seen  at  a  glance  that  the  car  and  pointer  must  not  get  out  of 
position  with  each  other,  or  in  other  words,  that  the  car  must 
always  follow  the  pointer,  and  stop  at  the  floor  indicated.  An 
arrangement    is    provided    whereby   if   there   is    no   circuit    the 
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HG.    O. — CO.NTKOLLIXG    DEVlLtS.  * 

knob  vhich  actuates  the  pointer  is  released  from  the  ixxintor. 
The  same  condition  exists  when  the  machine  is  running.  For 
mstance.  if  a  dooir  is  open  the  knob  can  be  turned,  but  the 
pointer  will  not  respond;  or  if  the  knob  is  being  moved  in 
line  direction  and  the  operator  reverses  the  movement,  the  knob 
will  reverse  but  not  the  pointer;  and  if  he  moves  again  in 
the  first  direction,  the  result  is  the  same,  i.  e.,  the  pointer 
will  not  move.  In  other  words,  if  the  operator  reverses  or 
lets  go  of  the  knob  he  can  not  again  control  tfce  pointer  until 
ihe  machine  stops.  On  the  other  hand,  if  a  door  should  be 
forced  open  while  the  machine  is  running.  Ihe  car  would  stop 
instantly,  and  the  pointer  would  still  be  out  of  commission : 
and  if  the  door  were  closed  again  the  car  would  automatically 
resume  its  travel  to  the  floor  indicated  by  the  pointer.  Thi< 
controlling  device,  shown  complete  in  the  illustration.  Fig.  <\ 
is  also  used  on  plunger  and  hydraulic  tension  machines. 


Annual  Convention  of  Municipal  Electricians. 

The  International  .Association  of  Municipal  IClectricians  will 
hold  its  twelfth  animal  convention  at  the  City  Hall,  Norfolk, 
Va..  on  -'\ug.  7,  8  and  9.  Mr.  R.  A.  Smith,  city  electrician,  of 
Norfolk,  is  the  active  local  committee.  The  headfjuartcrs  will 
be  at  the  Monticello  Hotel.  Mr.  Frank  P.  F-'oster,  of  Cornihg. 
\.  v.,  is  the  secretary  of  the  association. 
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A    Problem   in    Phasing. 

By    J.    P.    JOLLYMAN. 

The  following  problem  in  phasing  and  its  solution  is  pre- 
sented as  an  illustration  of  a  method  by  which  the  solution  of 
other  similar  problems  may  be  worked  out  more  quickly  than 
by  the  usual  methods. 

Two  6o-kw,  three-phase  lines  50  miles  long,  were  brought 
into  a  sub-station  from  the  busses  of  another  station.  One  line 
was  in  regular  service  when  the  second  was  brought  in,  and  as 
carrying  a  load  that  could  not  be  interrupted.  The  correspond- 
ing wires  of  the  two  lines  were  not  known.  It  was  necessary  to 
find  thetn  that  the  two  circuits  could  be  operated  in  parallel. 

Fig.  I  shows  the  wiring  at  the  sub-station.  It  should  be  noted 
that  the  step-down  transformers  in  banks  I  and   II  are  star- 


Bunk  r  Bank  II 

FIG.    I. — SUB-STATION  CONNECTIONS. 

connected  on  the  high-tension  side  with  grounded  neutrals,  and 
delta-connected  on  the  low-tension  side.  A,  B  and  C  are  the 
phases  of  the  circuit  first  in  service.  D,  E  and  F  are  those  of 
the  second  circuit.  With  switch  3  open  and  2  closed,  4  could 
be  closed.  This  shows  that  banks  I  and  II  arc  alike  in  every 
respect. 

Let  Fig.  2  represent  the  high-tension  star  of  bank  I.     Then 
Fig.  3  will  be  the  corresponding  low-tension  delta.     The  meth- 


FIGS.   2  AND  3. — STAR  AND  DELTA 
VOLTAGE  RELATION. 


FIG.   4. — RELATIVE    POSITIONS   OF 
TWO    DELTAS. 


od  of  constructing  this  delta  is  important  and  is  as  follows : 
The  vector  of  low-tension  voltage  of  any  transformer  is  as- 
sumed to  be  parallel  to,  and  in  the  same  direction  as,  the  vector 
of  high-tension  voltage.  Thus  kh  is  parallel  to  AG,  gk  to  BG 
and  hg  to  CG.  From  this,  Fig.  3  is  drawn  from  Fig.  2  and 
Fig.  I. 

Tests  across  switch  4  with  potential  transformers,  when  power 
was  applied  to  bank  II  from  the  line  D,  E,  F,  showed  that  the 


paralleled.  A  reversal  of  £  and  D  would  cause  the  star  and 
delta  of  bank  II  to  be  as  shown  in  Fig.  6  and  Fig.  7.  This 
would  permit  the  lines  to  be  parallel  either  at  switch  2  or  4 
since  g  is  across  switch  4  from,  and  should  be  in  phase  with,  m, 
h  with  0,  and  It  with  p.  The  change  mentioned  causes  this  to 
be  the  case.  An  actual  test  showed  that  this  change,  as  de- 
duced from  the  diagrams,  was  correct. 

It  is  believed  that  a  solution  of  many  of  the  problems  in  phas- 
ing may  be  more  quickly  obtained  if  methods  such  as  given 
above  be  used  to  indicate  the  necessary  changes. 


Hunting  in   Rotary  Converters. 

By  Norman  G.  Meade. 
In  a  system  of  electric  transmission  that  supplies  rotary  con- 
verters any  irregularity  in  the  rotation  of  the  generator  will 
tend  to  cause  hunting,  because  the  inertia  of  the  rotary  con- 
verter armature  prevents  it  from  instantly  following  the  gen- 
erator and  the  resulting  difference  in  the  relative  positions  of 
the  two  armatures  causes  a  change  in  the  phase  position  of  the 
generator  e.  m.  f.  and  the  converter  counter  e.  m.  f.,  making  a 
difference  in  the  instantaneous  values  of  the  two  e.  m.  f.'s, 
causing  so-called  corrective  currents  to  flow  between  the  two 
machines.  When  the  converter  armature  is  behind  the  genera- 
tor in  relative  position,  the  corrective  current  flows  in  a  direc- 
tion to  tend  to  accelerate  the  converter  armature  and  to  retard 
the  generator.  This  acceleration  may  be  carried  to  such  an  ex- 
tent that  the  converter  armature   will  assume  a  position   rela- 


FIG.      I. — VECTOR     REPRESE.NTATION     CF     CE.VERATOR     AND    CONVERTER 
E.    M.   F.'s. 

lively  ahead  of  the  generator,  causing  the  corrective  current  to 
flow  in  the  opposite  direction,  thereby  retarding  the  converter 
armature  and  producing  hunting.  Thus  the  hunting  is  due 
primarily  to  irregular  rotation  of  the  generator,  and  depends 
upon  the  flexible  connection  between  generator  and  converter 
and  upon  the  inertia  of  the  rotary  converter  armature. 

Hunting  is  almost  universally  caused  by  periodic  fluctuitions 
in  the  prime  mover.     In  a  steam  engine,  for  example,  the  rate 


FIGS.    5,    6    AND    7. — VECTOR    RELATIONS    OF    STAR    AND    DELTA 
VOLTAGES. 

two  deltas  of  low-tension  voltage  had  relative  positions  as 
shown  in  Fig.  4.  This  was  determined  by  obtaining  full  voltage 
from  />  to  h,  half  voltage  from  />  to  fc  or  g,  and  corresponding 
voltages  from  h  and  k  to  the  other  points  of  the  other  delta. 

Now  construct  the  high-tension  star  from  the  low  tension 
delta  p,  o,  III.  The  line  po  is  parallel  to  and  in  the  same  direc- 
tion as  FG  from  Fig.  I.  This  fixes  FG  in  Fig.  5.  The  line 
mp  is  parallel  to  and  in  the  same  direction  as  EG,  and  om  as 
DO.    Thus  Fig.  5  is  determined. 

It  may  now  be  seen  by  comparison  of  Fig.  5  and  Fig.  i  and 
Fig.  2  what  must  be  done  in  order  that  the  circuits  may  be 


FIG.     2. — SINUSOIDAL     REPRESENTATION     OF     GENERATOR     AND     CON- 
VERTER  E.    XI.   F.'s. 

of  supply  of  energy  to  an  alternator  during  the  instant  follow- 
ing the  admission  of  steam  to  a  cylinder  is  much  greater  than 
during  the  instant  preceding  admission.  In  gas  engines  the 
fluctuations  are  even  more  violent,  because  the  difference  in 
pressure  just  before  and  just  after  an  explosion  is  more  pro- 
nounced than  in  a  steam  engine.  Since  the  electric  circuit  has 
no  capacity  for  storing  energ)-,  the  fluctuations  must  appear 
as  changes  in  the  output  of  the  generator  or  as  changes  in  the 
speed.  In  circuits  where  the  power  is  derived  from  turbines, 
either  water  or  steam,  the  rate  of  supply  of  energy  is  uni- 
form and  there  is  no  tendency  for  hunting  to  begin. 
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Owing  to  the  activity  of  the  corrective  currents  the  rotary 
converter  automatically  tends  to  follow  changes  in  the  rota- 
tion of  the  generator;  how  closely  it  follows  depends  upon  its 
design.  If  the  reactance  of  the  armature  circuit  be  large,  the 
■corrective  current  for  a  given  diflference  in  e.  m.  f.  will  be 
small  and  the  force  tending  to  change  the  relative  position  of 
the  converter  armature  will  be  less  able  to  overcome  its  in- 
ertia, causing  a  sluggish  action  of  the  armature,  so  that  it  will 
fall  out  of  step  with  small  changes  in  the  relative  positions  of 
the  two  armatures.  If  the  armature  reactance  be  small,  the 
force  tending  to  change  the  relative  position  of  the  converter 


FIG.    3. — CORRECTIVE   CURRENTS    IN    INTERCONNECTING   CIRCUITS. 

armature  will  be  greater  than  necessary,  so  that  the  armature 
will  be  carried  beyond  its  proper  relative  position,  and  an 
oscillation  will  be  set  up. 

Corrective  currents,  which  are  due  to  a  difference  between  the 
relative  positions  of  the  generator  and  converter  armatures,  in- 
crease the  wattless  components  of  the  total  current,  and  these 
leading  or  lagging  currents  increase  or  decrease  the  strength 
•of  the  generator  and  converter  fields  due  to  the  magnetizing 
effect  of  these  currents  in  the  armature  windings.  Since 
hunting  is  an  oscillation  in  the  relative  position  of  the  con- 
verter with  the  generator,  the  corrective  currents  in  the  circuit. 


FIG.    4. — MAGNETIC    RELATlO.Nb    IN    A    FOUR-POLE    CONVERTER. 

•due  to  the  oscillation,  flow  first  in  one  direction  and  then  in 
the  opposite  direction.  The  effect  of  this  varying  current  is  to 
strengthen  one  pole  tip  when  flowing  in  one  direction  and  to 
strengthen  the  other  pole  tip  when  flowing  in  the  opposite  di- 
rection; thus  the  distribution  of  magnetism  is  repeatedly 
changed  and  the  magnetic  flux  continually  shifts  backward  and 
forward  across  the  pole  face  in  both  the  rotary  converter  and 
the  generator,  thereby  causing  flashing  at  the  direct-current 
brushes  of  the  rotary  converter. 

To  more  fully  illustrate  the  cause  and  effect  of  hunting,  the 
phenomenon  is  illustrated  graphically  by  mean^  of  diagrams. 
In  Fig.  1,  a  represents  the  generator  e.  m.  f.  and  h  the  rotary 
converter  counter  e.  m.  f.,  the  relative  position'^  being  such  that 
the  e.  m.  f.  of  the  generator  is  ahead  of  that  cf  the  converter. 
This  condition  is  illustrated  in  Fig.  2  by  meaii^  of  sine  curves 

•of  the  c.  m.  f.'s.    Under  such  conditions,  the  cnrrective  currents 


flow-  in  the  direction  of  the  arrow  o.  Fig.  3,  in  which  A  repre- 
sents the  generator  and  B  the  rotary  converter.  As  already  ex- 
plained, the  action  of  the  corrective  current  when  flowing  to- 
ward the  rotary  converter  is  to  accelerate  its  armature,  which 
subsequently  is  carried  beyond  the  instantaneous  position  of 
generator  armature,  changing  the  relative  position  of  the  e.  m. 
f.'s,  as  shown  by  a'  and  b  of  Fig.  2,  so  that  the  rotary  converter 
counter  e.  m.  f.  is  in  advance  of  the  generator  e.  m.  f.,  and  re- 
verses the  corrective  current  and  then  flows  toward  the  gen- 
erator as  shown  by  arrow  b,  Fig.  3. 

To  consider  the  effect  of  the  reversal  of  the  corrective  cur- 
rents and  the  consequent  shifting  of  the  magnetic  flux  across 
the  poles,  on  the  direct-current  side  of  the  rotary  converter  use 
can  be  made  of  the  diagram  shown  in  Fig.  4.  For  the  sake  of 
simplicity  a  four-pole  machine  is  illustrated,  N,  S,  N,  S,  repre- 
senting the  north  and  south  poles,  respectively.  The  conductors 
about  the  periphery  of  the  armature  are  represented  by  the  light 
and  dark  circles.  In  the  conductors  shown  by  the  dark  circles 
the  current  is  supposed  to  be  flowing  away  from  the  olfterver 
and  in  the  light  circles  toward  the  observer.  The  flux  without 
armature  current  is  represented  by  the  lines  B,  C,  D,  and  E, 
the  path  being  from  B  and  D  to  the  origin  of  O,  thence  to  C 
and  E.  The  theoretically  neutral  lines  are  shown  at  A  and  A'. 
To  show  the  effect  of  armature  magnetomotive  force  let  F-0 
represent  the  flux  set  up  by  the  cross  ampere  turns  of  the  arma- 
ture, which  acts  at  an  angle  with  the  field  flux  represented  by 
G-0.  Now,  considering  these  two  factors  as  forces  they  re- 
solve themselves  into  a  parallelogram  and  the  diagonal  B'-Z?' 
and  the  line  at  right  angles  C-£'  give  the  ne\y  path  of  the  field 
flux,   it  having  been   shifted  by  the  effect  of  the  armature  re- 


FIG.   5. — ACTION    OF  GRID   DAMPERS. 

action,   causing   the   no-load   neutral   lines   A   and   A'  to   shift 
through  angle  A  or  A'  to  the  position  of  A"  and  A'". 

As  the  factor  F-0  varies  with  the  load  and  the  direction  of 
the  corrective  currents,  the  position  of  the  neutral  point  is  de- 
pendent upon  its  magnitude,  r-nd  the  position  for  sparkless  com- 
mutation varies  accordingly.  As  hunting  is  always  accompanied 
by  a  shifting  field  it  is  possible  to  effectively  prevent  it  by 
heavy  copper  grids  that  surround  each  pole  and  face  and  ex- 
tend across  it,  imbedded  in  one  or  more  slots.  The  function  of 
the  copper  grids  is  to  act  as  dampers  to  prevent  the  relative 
positions  of  the  converter  armature  from  -being  changed  by  the 
corrective  currents  more  than  the  initial  change  in  the  genera- 
tor. Assume  that  the  generator  speed  momentarily  increases, 
thereby  causing  a  difference  in  the  phase  of  the  generator  and 
converter  c.  m.  f.'s.  Under  these  conditions  corrective  currents 
which  flow  in  the  circuit  will  disturb  the  fields  and  accelerate  the 
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converter  armature.  The  shifting  flux  cuts  the  copper  grid  and 
generates  in  it  eddy  currents  which  retard  the  converter  arma- 
ture; that  is  to  say,  the  secondary  eddy  currents  have  an 
effect  the  reverse  of  that  of  the  primary  corrective  currents. 
The  accelerating  action  of  the  corrective  currents  occurs  as  long 
as  the  converter  armature  is  behind  the  generator,  but  the  re- 
tarding action  of  the  eddy  currents  lasts  only  while  the  relative 
positions  of  the  converter  and  generator  armatures  are  chang- 
ing; that  is,  while  the  magnetic  flux  is  moving  across  the  pole 
face.  The  eddy  currents,  therefore,  do  not  act  as  a  constant  op- 
posing force  to  the  corrective  currents,  but  as  a  true  damping 
force,  becoming  zero  whenever  the  generator  and  converter 
armatures  revolve  without  changing  their  relative  positions. 

Referring  to  Fig.  5,  let  F-0  represent  the  corrective  currents 
flowing  toward  the  converter  and  tending  to  accelerate  its 
armature  with  a  consequent  distortion  of  the  field  and  a  shift- 
ing of  the  path  of  the  flux  B-0  toward  b-0.  Let  G-0  represent 
the  action  of  the  eddy  currents  in  the  grid  with  6'-0  opposing 
b-0.  Now  forming  b'-O  and  b-0  into  a  parallelogram,  b. 
bi,  b'  and  0,  it  will  be  seen  that  the  resultant  diagonal  cor- 
responds to  the  path  of  the  flux  B-0.  This  representation  ex- 
aggerates the  conditions,  but  it  serves  to  show  that  the  action 
of  the  grid  is  to  prevent  the  rotary  armature  from  accelerating 
beyond  the  generator  armature. 

Up  to  this  time  a  single  rotary  converter  and  generator  have 
been  considered:  When  two  or  more  converters  are  connected 
to  the  same  generator,  hunting  in  one  converter  may  cause 
trouble  with  other  converters  connected  in  the  same  circuit  if 
the  lagging  and  leading  currents  due  to  hunting  are  large 
enough  to  produce  serious  pulsations  in  the  generator  voltage. 
Dampers  on  the  generator  field  poles  will  help  to  control  the 
corrective  currents  flowing  between  it  and  the  hunting  con- 
verter, the  action  being  identical  with  those  of  the  rotary  con- 
verter. For  this  reason  a  generator  designed  for  the  opera- 
tion of  rotary  converters  is  usually  provided  with  dampers, 
even  if  it  is  not  to  be  operated  in  parallel  with  other  generators. 


The  Slide   Rule  as  a   Substitute  for  a   Wire 
.  Table. 

By   Otto   E.   Fahh,   Jk. 

I'lie  methods  which  from  time  to  time  have  been  given  tor 
finding  the  diameter  of  wires  in  B  &  S  gauge  when  the  num- 
ber is  given,  are  more  or  less  complicated.  The  principal 
advantage  of  the  method  here  offered  is  in  having  an  approxi- 
mate wire  table  on  some  part  of  the  slide  rule  giving  the  diani 
eter  in  mils  direct,  the  additional  marking  and  figures  not  in  any 
way  interfering  or  defacing  the  scales  on  the  face  of  the  rule. 

riu'   lower   half   of    the   accompanying   cut    show*    the    front 


numbers  to  No.  jo,  and  to  the  right  for  the  increasing  sizes 
to  No.  0000,  bringing  it  at  the  Sf^-inch  division.  Then  by  plac- 
ing the  line  on  the  glass  in  the  runner  to  460,  the  diameter  in 
mils  of  a  No.  0000  wire,  on  the  A  scale,  and  cutting  a  line 
into  the  top  metal  edge  of  the  runner  to  coincide  with  the 
8^4-inch  division  on  the  back  and  calling  this  line  A',  by  moving 
the  runner  to  any  other  size  of  wire  and  placing  the  mark  .V 
to  coincide  with  the  wire  number,  its  diameter  can  be  found. 

For  example,  to  find  the  diameter  in  mils  of  a  No.  6  B  &  S 
wire,  the  line  -V  is  brought  over  to  the  No.  6  projection  from 
the  back  of  the  slide  rule,  and  under  the  line  on  the  glass  in 
the  runner  is  found  the  diameter  on  the  A  scale  of  162  mils. 

To  find  the  resistance  per  1000  ft.  of  copper  wire  after  having 
found  the  diameter  in  mils,  a  simple  method  may  be  used, 
proposed  by  Mr.  Carl  P.  Nachod  (Electrical  World,  Vol.  47. 
page  459 J.  By  placing  the  diameter  of  the  wire  on  the  C 
scale  over  the  end  of  the  D  scale  the  resistance  in  ohms  will 
be  found  per  100  ft.  on  the  ./  scale  over  the  end  of  the  B  scale. 
For  any  other  length  the  resistance  can  be  read  on  A  over  the 
given  length  on  B. 

The  area  in  circular  mils  can  be  found  by  squaring  the 
diameter  in  mils  found  by  the  above  method  or  the  nearest  size 
of  wire  corresponding  to  a  certain  given  area  in  circular  mils 
may  be  found  by  extracting  the  square  root.  For  example,  to 
find  the  nearest  size  of  wire  having  an  area  of  26.000  circular 
mils,  extract  the  square  root,  which  is  161.2,  and  by  bringing 
the  runner  to  161,  over  the  mark  A',  a  No.  6  B  &  S  wire  is 
shown  to  be  the  size  required. 

The  weight  per  1000  ft.  can  be  found  approximately  by  taking 
the  area  in  circular  mils  and  solving  in  formula: 

(cm  X  3)  -i-  lOCK)^  approximate  zveighi  in  lbs.  per  1000  ft. 

The  proof  of  the  assumption  that  each  ]4  of  ^n  inch  on  the 
A  scale  of  a  lo-in.  slide  rule  is  approximately  equal  to  the 
difference  of  the  diameter  in  mils  between  two  B  &  S  sizes  of 
wire  can  be  shown  by  taking  the  formula  for  the  diameter  in 
iTiils  of  B  &  S  gauge  number,  which  is  324.86  x  0.890525",  where 
ji  is  nimber  of  wire,  or  log  of  the  diameter  in  mils  equals 
2.5117  +  194964  "■  For  any  size  larger  (in  circular  mils)  than 
.\o.  o  wire,  the  formula  is  289.30  X  1. 12293  .V  equals  diameter  in 
mils :  where  A'  is  the  number  of  zeros. 

It  can  easily  be  shown  that  the  difference  between  the  logs 
of  two  consecutive  numbers  is  a  constant 

I'or  example,  log  of  .\o.  1  B  &  S  wire  equals  .'.461345 

log  of  No.  2  B  &  S  wire  equals  2.410990 

Difference  between  the  logs  equals     .050355 

i'roiii  the  principle  that  the  graduations  on  slide  rules  are 
proportional  to  the  logarithm  of  the  numbers  by  which  they 
are  distinguished  and  that  these  divisions  are  on  ;;  10-inch  rule 
on  the  ./  scale  for  one  set  extends  over  a  length  of  5  inches. 
therefore  5  X  .050355  =  .251775,  which  is  the  distance  in  inches 
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;  l.\I.    M.\KK1NC  OF  SLIDE  RILE  FOR  DIAMETERS  OF  H  &   S  GAl  OK  WiKh 


.111(1  the  top  shows  the  back  of  .1  rule  which  has  been  turned  to 
bring  the  markings  on  it  into  view.  It  may,  however,  be  marked 
on  some  other  part  and  if  desirable  with  greater  accuracy  than 
was  dcme  in  this  case,  by  placing  a  number  on  the  back  of  the 
rule  opposite  each  one-tiuarler  of  an  inch  on  the  top  beveled 
edge.  The  error  involved  is  very  small  and  will  be  shown  later. 
The  B  &  S  sizes  are  marked  on  the  hack  by  starting  with,  say, 
No.  01  at  the  projection  of  the' 8-inch  division,  and  numbering 
each  quarter  of  .ui  inch  to  the  left  with  the  decreasing  CTUge 


on  the  "A"  scale  between  any  two  consecutive  numbers  of  wire. 
On  some  makes  of  slide  rules  the  total  length  of  the  scale 
varies  a  little,  which  would  also  have  to  be  taken  into  considera- 
tion when  looking  for  accuracy. 

By  comparing  different  setting  of  the  runner  for  the  various 
sizes  of  wires  with  a  wire  table,  the  accuracy  of  the  markings 
may  be  tested,  and  as  said  before  there  is  no  reason  why  the 
marking  of  the  gauge  luinibers  qn  some  part  of  the  rule  cannot 
be  made  more  exact  than  shown  here. 
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Grounding   Interior   Conduits. 

Bv  T.  W.   PopPE. 

1  he  grounding  of  interior  conduits  is  a  simple  matter ;  very 
important,  but  often  carelessly  done.  It  is  too  often  performed 
in  a  haphazard  manner  and  seldom,  if  ever,  executed  in  a 
first -class  manner. 

The  conduits  which  enter  a  panel  box  are.  as  a  rule,  wrapped 
with  a  Xo.  12  or  Xo.  14  bare  copper  wire  and  forced  against 
the  iron  lining  of  the  box  by  screwing  a  bushing  on  the  conduit. 
The  bushing  often  spreads  the  wire  in  such  a  manner  as  to 
leave  absolutely  no  connection  between  the  conduit  and  ground 


FIG.    I. — GROUND  CLAMP  FOR  (  OXDUIT. 

wire.  The  ground  wire  is  wrapped  around  the  conduit  once  and 
carried  to  the  next  conduit,  and  often  where  the  wire  must 
necessarily  cross  itself,  the  bushing,  forcing  the  two  points  to- 
gether, severs  the  wire,  leaving  no  means  of  carrying  a  current 
to  the  ground  except  through  the  iron  lining  of  the  box.  As 
the  conduits  seldom  come  into  good  electrical  contact  with  the 
lining  it  is  unwise  to  rely  upon  the  possibility  of  any  ground 
current  finding  a  path  through  the  lining  of  the  box.  It  often 
happens  that  a  line  of  conduit  entering  a  bo.x  may  be  grounded 
at  some  point  distant  from  the  box  by  coming  in  contact  with 
water,  steam  or  sewer  pipe  or  the  steel  frame  of  the  building, 
but  the  one  next  to  it  may  be  perfectly  clear  of  all  grounds 
and  a  severed  ground  wire  in  the  panel  box  may  defeat  the 
■  ibject  of  placing  the  wire  there. 

A  way  of  avoiding  forcing  the  wires  apart  or  severing  them 
is  to  put  a  washer  under  the  bushing.  The  wide  surface  of  the 
washer  in  either  case  forces  the  wire  against  the  lining  of  the 
box  and  makes  electrical  connection  through  the  washer  and 
bushing  to  the  conduit  and  a  good  ground  connection  results. 

It  often  happens  that  a  large  number  of  conduits  enter  the 
box  in  a  comparatively  small  space  and  a  washer  could  not  be 
used  on  each  conduit  because  of  the  amount  of  room  it  would 
require.  In  this  case  a  strip  of  thin  sheet  lead  could  be  cut 
and  lifted  on  the  conduits  and  the  bushings  used  to  force  the 
lead  against  the  sheet,  iron.  The  lead  being  soft,  would  spread 
under  the  pressure  exerted  by  the  bushing  and  make  an  even, 
compact  washer.  Being  held  firmly  by  means  of  the  conduits 
and  bushings  it  would  ground  all  the  conduits  and  would  be  a 
good  conductor  for  the  ground  current. 

.•\l    switchboards   or   distributing  boards   where   several   large 


and  iron 
lead 
conduit 

FIG.    2. — ARRANf;KMF..NT   OF    GROINIIING    (LAMPS. 

c<iniluits  arc  placed,  the  above  method  of  grounding  would  be 
impracticable.  A  good  method  of  grounding  i>-  li>  place  on  each 
conduit  a  ring  of  band  iron  made  to  fit.  Where  the  two  ends 
of  the  ring  of  band  iron  meet  they  should  be  bent  over  as  shown 
in  Fig.  I  and  a  hole  bored  through  both  ends  to  allow  a  bolt 
to  pass  through.  The  conduit  is  scraped  cirnn.  the  ring  of 
band  iron  placed  on  the  conduit  with  a  piece  r.f  sheet  lead  be- 
tween U  anfl  the  conduit,  and  when  the  bolt  i^  inserted  and 
fastened  the  tension  caused  by  it  forces  the  b.ind  iron  against 
the   lead   and    forces   the   softer   material   into   ■'very   irregular 


formation  of  the  ring  and  conduit,  thus  making  a  perfect 
contact. 

This  is  done  on  each  conduit  and  each  clamp  is  connected 
to  one  long  connecting  strip  of  band  iron.  This  is  done  by 
drilling  a  sufficient  number  of  pieces  of  band  iron,  2  ins.  long, 
and  twisting  them  so  the  ends  will  be  at  right  angles  and  con- 
nected by  bolts  as  shown  in  Fig.  2.  The  band  iron  is  then 
pushed  over  toward  the  conduits  and  when  tinished  they  present 
an  appearance  similar  to  Fig.  3. 

From  any  convenient  point  on  the  band  iron  a  ground  wire 
can  be  carried  to  the  point  where  the  wire  will  be  connected 
to  the  earth.  Should  the  ground  wire  be  connected  to  a  water 
pipe  it  should  be  connected  as  near  the  source  of  supply  as  pos- 
sible so  in  the  event  of  alteration  being  made  the  ground  con- 
nection will  remain  intact. 

Should  there  be  no  piping  to  which  a  ground  wire  can  be 
fastened,  a  good  permanent  ground  can  be  made  by  perforat- 
ing a  piece  of  i54-'n-  galvanized  iron  pipe,  into  this  place  a 
^-in.  pipe  and  drive  both  about  12  ft,  or  15  ft.  into  the  ground. 
Then  withdraw  the  -;4-in.  pipe  and  fasten  the  ground  wire  to 
the  ij-i-in.  pipe.  This  leaves  an  \Yi,-m.  perforated  hollow 
tube  in  the  ground.  The  Y^-xw.  pipe  being  withdrawn  from  the 
i!4"in-  pips  leaves  it  free  from  dirt.  The  object  of  the  perfo- 
rations in  the  tube  is  to  allow  the  moisture  to  enter  the  pipe  and  to 
settle  in  the  tube.  Being  in  the  tube  the  moisture  will  be  more 
apt  to  reach  the  bottom  of  the  tube,  whereas  were  the  pipe 
not  perforated  the  moisture  would  be  dissipated  in  the  sur- 
rounding earth.     The  perforations  allow  a  constant  accinnula- 


(;rolxdixg  conduit  lines. 


tion  of  moisture  which  settling  further  from  the  surface  of  the 
earth  is  not  apt  to  dry  up  and  will  make  connection  with  perm- 
anently moist  earth.  The  ground  connection  should  be  made 
with  an  insulated,  copper  wire  not  smaller  than  X'o.  4,  which 
should  preferably  be  sweated  in  a  lug  attached  to  a  clamp  on 
the  pipe. 


Test    of    a    Gas-Producer     Electrical    Plant. 

By  L.  J,  Corbett. 

One  of  the  lirst  plants  in  the  Northwest  to  use  producer  gas 
as  a  source  of  electrical  power  is  that  of  the  Pasco  Light  & 
Water  Company,  at  Pasco,  Washington.  The  results  of  a  test 
made  on  Thursday,  Aprilj26,  1907,  were  highly  gratifying  to  the 
promoters  of  the  company,  the  engineers  and  the  manufacturers 
of  the  equipment,  and  will  no  doubt  interest  all  those  now  in- 
vestigating the  economy  and  reliability  of  producer  gas  for 
electrical  purposes.  The  fact  that  a  Western  coal  was  used  for 
the  test,  not  anthracite  or  coke,  makes  it  of  particular  interest 
to  Western  engineers  who  arc  concerned  chiefly  with  bitumin- 
ous and  lignite  coals,  and  are  far  from  the  anthracite  and  coke- 
producing  districts. 

The  plant  is  of  100  hp  capacity  and  is  to  handle  a  pumping 
load  of  from  30  to  40  hp  and  a  lamp  and  motor  load  which 
will  increase  with  the  size  of  the  town. 

The  gas  is  generated  by  a  Smith  suction  producer,  and  after 
lieing  passed  through  a  scrubber  and  a  purifier,  is  admitted  to 
a  loo-hp  Rathbun  three-cylinder  vertical  type  engine.  This  is 
belted  to  a  General  Electric  three-phase,  revolving-field  alter- 
nator operating  at  2080  to  2300  volts  per  phase  and  60  cycles 
per  second. 

The  pumping  plant  is  located  about  7400  feet  from  the  power 
house  and  is  operated  by  a  40-hp  induction  motor  of  the  .squir- 
rel-cage type  placed  directly  on  the  line  at  2080  volts.  The  line 
from  the  power  house  to  the  pump  house  consists  of  three  No. 
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8  hard-drawn  bare  copper  wire  spaced  14  inches  between  cen- 
ters. The  pump  house  is  placed  over  a  concrete  well  24  feet 
deep  in  which  is  set  a  submerged  triplex  pump  with  a  capacity 
of  400  gallons  per  minute.  This  draws  water  from  the  Co- 
lumbia River  150  feet  away  and  delivers  it  to  a  lo-inch  main  of 
wood  stave  pipe  which  leads  through  the  town  of  Pasco  to  a 
tank  on  a  hill  about  one  mile  east  of  the  present  center.  This 
tank  has  a  storage  capacity  of  100,000  gallons  and  gives  a  head 
of  78  feet  above  the  grade  at  the  Northern  Pacific  tracks  near 
the  present  depot  site.  In  case  of  fire  the  pump  is  to  furnish  a 
direct  pressure  of  65  pounds  per  square  inch  at  the  hydrants. 
When  the  installation  of  the  system  was  about  completed  the 
test  was  made.  A  non-inductive  load  was  placed  on  the  gen- 
erator at  the  power  house.  A  water  rheostat  consisting  of  three 
barrels  connected  in  "Y"  was  rigged  up  with  iron  tie  plates  for 
'  terminals,  the  resistance  being  varied  by  the  use  of  a  little  salt 
and  by  raising  and  lowering  the  terminals  connected  to  the 
outer  leads. 

The  attempt  was  made  to  carry  a  load  on  the  engine  of  100 
hp,  but  such  careful  attention  was  needed  to  maintain  the  load 
at  a  certain  point  that  it  was  decided  to  take  readings  and  • 
adjust  the  load  every  fifteen  minutes  for  a  portion  of  the 
time  and  every  half-hour  part  of  the  time.  Then  an  estimate 
was  made  of  the  average  load  carried  by  the  engine  and  the 
horse-power  hours  calculated. 

An  interesting  incident  in  connection  witli  the  test  occurred 
after  about  three  hours'  run.  The  engine  seemed  unable  to 
carry  the  load  and  maintain  its  speed.  The  speed  decreased  so 
that  it  was  impossible  to  keep  up  the  voltage,  and  the  sky  looked 
blue  for  the  gas  equipment.  After  various  guesses  as  to  the 
difficulty  the  correct  remedy  was  applied,  which  consisted  in 
turning  on  the  water  regulator  on  the  engine,  thus  enriching 
the  gas  with  aqueous  vapor,  whereupon  it  immediately  picked 
up  and  carried  the  full  load  just  as  easily  as  it  had  when  first 
starting  up  in  the  morning. 

The  coal  had  contained  moisture  in  a  sufficient  quantity  to 
yield  a  satisfactory  gas  when  the  load  was  first  put  on,  but 
after  the  three  hours'  run  the  moisture  had  so  far  evaporated 
that  the  gas  was  dry  and  the  operation  of  the  engine  was  seri- 
ously hampered.  The  use  of  the  water  regulator  is  considered 
unnecessary  by  some  builders,  but  it  certainly  showed  its  use- 
fulness in  this  instance. 

The  rheostat  load  was  held  for  another  hour  and  then  cut 
out  and  the  pump  load  substituted.  This  load  varied  from  22.1 
to  29.5  hp  as  the  head  in  the  pipes  increased.  Readings  were 
taken  every  fifteen  rr.inutes. 

The  total  duration  of  the  test  was  seven  hours.  At  the  start 
the  producer  and  engine  had  been  running  light  for  about  one 
hour  so  everything  was  in  working  order.  The  height  of  the 
coal  in  the  hopper  was  noted  and  the  state  of  the  fire.  Coal 
was  added  as  needed  and  the  weights  recorded.  At  the  end  of 
the  test  the  fire  was  in  the  same  condition  as  at  the  start  and 
coal  was  placed  in  the  hopper  up  to  the  same  height  as  when 
the  test  commenced,  as  nearly  as  could  be  estimated. 

The  number  of  hp-hours  was  512.9,  the  weight  of  coal  used, 
()<)6  lbs.,  showing  a  result  of  1.35  lbs.  of  coal  per  hp-hour  de- 
livered to  the  belt. 

The  coal  was  called  a  washed  lignite  nut,  from  a  mine  of  the 
Wilson  Coal  Company  at  Centralia,  Washington.  This  car  load 
was  delivered  at  a  cost  of  $4.15  per  ton ;  thus  the  cost  of  coal 
per  horse-power  hour  was  less  than  3  cents.  It  was  badly 
slacked  and  contained  considerable  impurities  in  the  shape  of 
earth  and  clay. 

After  the  test  two  or  three  large  clinkers  were  drawn  out  01 
the  producer  weighing  in  all  64  lbs.  Pending  an  analysis  and 
thorough  test  of  the  coal,  it  is  uncertain  whether  it  is  a  coking 
coal  and  not  a  true  lignite;  or  perhaps  the  impurities  consisted 
of  siliceous  ingredients  or  a  form  of  fire  clay,  these  solidifying 
into  the  clinkers  mentioned. 

Coal  was  put  in  twice  during  the  test  and  again  at  the  end 
of  the  lest  to  fill  up  thf  hiipn:r     In  regular  running  once  would 


have  suflSced  for  the  day's  run,  besides  the  hopperfid  to  start 
in  the  morning. 

The  water  system  was  laid  out  by  Mr.  Otto  A.  Weile,  a  civil 
engineer  of  Spokane,  who  had  complete  charge  of  the  work. 
The  writer  was  in  charge  of  the  electrical  features. 


Notes  on   Steam  Plant  Operation. 

Bv  Howard  Williams. 

While  it  is  not  generally  appreciated  that  boilers  and  engmes 
in  marine  practice  are  operated  much  more  economically  than 
boilers  and  engines  in  land  practice,  such  is  nevertheless  the 
case.  By  many  this  is  attributed  to  the  fact  that  marine  prac- 
tice in  steam  matters  is  far  in  advance  of  land  practice,  while 
others  attribute  the  better  efficiency  to  the  cramped  position  of 
the  apparatus  in  marine  practice,  which  is  claimed  to  be  a 
blessing  in  disguise.  Boilers  are  jammed  close  to  engines,  the 
length  of  steam  pipes  is  reduced,  complications  because  of  the 
room  they  require  are  avoided  and  all  things  are  conducive 
to  economical  operation. 

A  pound  of  coal  is  a  pound  of  coal,  however,  whether  it  be 
burned  on  land  or  on  sea,  and  the  more  efficient  operation  of 
marine  boiler  plants  with  their  attendant  disadvantages  is  surely 
a  subject  for  investigation.  At  the  outset  it  should  be  recog- 
nized that  difficidtics  cannot  be  overcome  unless  they  are  known 
to  be  such  and  unless  their  importance  is  appreciated,  and 
while  it  is  not  the  purpose  of  this  article  to  make  any  labored 
comparisons  between  marine  and  land  practice,  an  endeavor 
will  be  made  to  point  out  wherein  land  practice  may  be  im- 
proved without  much  change  in  equipment,  by  a  study  of 
marine  practice. 

With  reference  to  the  furnace  it  is  recognized  in  both  marine 
and  land  practice  that  sufficient  air  must  be  supplied  to  the 
furnace  to  insure  complete  combustion  and  that  an  excess  is  to 
be  avoided  because  of  the  loss  occasioned  by  the  unnecessary 
reduction  in  the  furnace  temperature  and  the  heat  carried 
away  by  the  excess  air.  But  complete  combustion  is  sought 
for  more  eagerly  on  land  than  on  sea.  Stokers,  Dutch  ovens, 
etc.  and  etc.,  are  practically  unknown  in  marine  practice,  where 
it  is  recognized  that  coal  produces  power  so  cheaplj-  that  it  is 
quite  an  easy  matter  to  save  it  and  yet  lose  money.  As  con- 
structed to-day  boilers  in  which  combustion  is  nearly  perfect 
are  really  dangerous.  The  temperature  for  complete  com- 
bustion must  necessarily  be  high  and  this  gives  serious  trouble 
either  through  the  collapse  of  the  furnace  or  through  the 
bulging  or  bursting  of  water  tubes.  High  temperature  is  an 
indispensable  factor  in  securing  complete  combustion  and  high 
temperature  means  the  ruin  of  the  boiler  as  now  constructed. 
The  writer  has  seen  a  Dutch-oven  arranjjement  whi^h  gave 
so  intense  a  heat  that  the  brick  melted  and  allowed  the  arch 
of  the  oven  to  drop  into  the  fire.  Another  arrangement 
wherein  powdered  coal  was  blown  against  a  specially  shaped 
bridge  wall  gave,  without  the  shadow  of  a  doubt,  complete 
combustion,  for  the  heat  was  so  intense  that  even  the  best 
fire  brick  procurable  melted  away  before  the  blast.  This  ar- 
rangement never  got  farther  than  the  experimental  stage,  as  it 
was  considered  too  dangerous   for  practical  operation. 

A  practical  boiler  maker  maintains  that  the  difficulty  is  that 
there  is  not  sufficient  grate  area.  With  an  ordinary  hand- 
fired  boiler  the  length  of  the  grate  is  limited  to  about  seven 
feet  because  the  fireman  cannot  stoke  more  than  that.  It  is 
only  possible  to  burn  a  certain  amount  of  coal  per  square  foot 
and  consequently  for  any  given  width  of  boiler  the  coal  con- 
sumption would  be  very  defined.  Evaporation  cannot  be  ob- 
tained without  the  consumption  of  coal  and  therefore  the  whole 
question  resolves  itself  into  getting  sufficient  grate  area,  and 
this  can  be  gotten  over  to  a  certain  extent  by  the  installation 
of   s'okers.     Marine  practice  shows   this   to  be   fallacious. 

One  point  that  is  overlooked  in  land  practice  is  the  indis- 
criminate admission  of  air  above  the  furnace,  and  if  this  were 
n  1  bad  enough,  the  air  admitted  is  generally  qiiite  cold.  In 
r     line  practice  the  air  in  the  stoke  hold  is  very  warm,  so  that 


August  3,  1907. 


ELECTRICAL      WORLD 


231 


in  this  alone  the  efficiency  is  increased.  It  is  not  so  much  a 
question  of  furnace  and  combustion,  however,  as  of  circulation. 
A  kettle  of  water  in  which  the  water  is  constantly  stirred  will 
come  to  a  boil  much  more  rapidly  than  one  in  which  the  water 
remains  quiet,  the  heat  in  each  case  being  the  same.  The  heat 
in  a  boiler  must  pass  through  the  hot  gases  to  the  plate  and 
from  the  plate  into  the  water,  and  the  best  transmission  is  only 
obtained  with  very  rapid  circulation  of  water.  In  this  respect 
a  steam  boiler  does  not  differ  from  a  kettle  filled  with  water, 
and  in  this  point  lies  the  greater  efficiency  of  the  marine  boiler 
over  the  land  boiler.  There  is  always  more  or  less  vibration 
on  a  boat  even  in  still  water,  and  in  rough  water  the  rocking 
and  plunging  of  the  ship  serve  to  agitate  the  water  in  the 
boilers  and  to  improve  the  efficiency  of  heat  transmission.  It 
is  quite  out  of  the  question  to  rock  boilers  in  land  practice 
and  until  some  means  of  improving  the  circulation  in  boilers 
is  devised,  marine  practice  will  always  be  in  the  lead  in  this 
respect,  not  because  of  the  boilers,  but  because  of  natural 
conditions   not    found   on   land. 

The  temperature  of  engine  and  boiler  rooms  on  sea  is  con- 
siderably higher  than  on  land  and  this  is  conducive  to  economy 
although  not  to  the  comfort  of  the  firemen  and  engineers.  For 
example,  tests  made  on  a  large  steamship  recently,  showed  the 
engine  room  temperature  at  the  working  platform,  to  be  from 
87  to  128  degrees;  the  temperature  at  the  lower  grating  varied 
from  99  to  109  degrees  and  on  the  upper  grating  from  103  to 
130  degrees.  In  the  fire  room  the  temperature  at  the  working 
level  varied  from  102  to  141  degrees  and  at  the  blowers  the 
temperature  varied  from  121  to  150  degrees.  The  temperature 
of  the  feed  water  varied  from  174  to  204  degrees  and  the  steam 
pressure  was  kept  at  approximately  250  pounds.  It  will  be 
readily  seen,  therefore,  that  condensation  cannot  be  as  great 
in  marine  practice  as  in  land  practice. 

Large  losses  are  possible  in  the  fire  room  and  the  general 
routine  for  procedure  in  the  stoke  hold  which  is  strictly  fol- 
lowed on  sea  while  the  sliip  is  under  way  is  as  follows :  The 
coal  (bituminous)  is  thoroughly  broken  up  and  lumps  no 
larger  than  the  fist  are  put  into  the  furnace.  The  furnace 
doors  are  opened  just  as  infrequently  as  possible  and  the 
furnaces  are  fired  in  regular  rotation  and  are  not  choked  near 
the  furnace  doors.  The  fires  are  pushed  well  back  from  the 
doors  and  the  dead  plates  are  kept  absolutely  clear  of  coal. 
Slicing  is  done  only  when  absolutely  necessary  to  break  up  the 
clinker.  When  burning  about  20  pounds  of  coal  per  square 
foot  of  grate  per  hour,  the  fires  are  usually  cleaned  every  24 
hours.  The  fires  are  not  usually  carried  over  7  inches  thick 
and  are  usually  level  over  the  entire  grate.  As  a  guide  to  the 
firemen  a  mark  is  placed  on  the  inside  of  the  furnace  door 
showing  the  maximum  thickness  of  fire  allowed.  Just  before 
firing  the  furnace,  the  fire  is  raked  over  with  a  small  hoe  and 
at  the  lime  of  firing  the  coal  is  thrown  evenly  over  the  fire  bed 

The  boilers  are  blown  down  every  day  and  when  the  fires 
are  out  the  boilers  are  blown  down  again  and  then  pumped 
full  of  water  to  the  upper  gauge  cock  to  insure  the  water  level 
being  above  the  opening  of  the  upper  tubes.  When  the  boiler 
is  cool,  the  fire  sides  are  thoroughly  cleaned  of  soot,  the  grates 
overhauled,  leaks  repaired  and  the  boiler  placed  in  first-class 
steaming  condition  when  needed.  The  usual  method  of  clean- 
ing the  fire  sides  is  to  loosen  the  soot  with  hand  brushes 
through  the  cleaning  doors  and  to  haul  out  the  accumulation 
of  soot  from  above  the  horizontal  baffle.  Forced  draft  is  then 
put  on  the  boiler  compartment,  the  ash  pans  and  dampers 
opened  to  assist  the  loosening  up  of  the  soot  by  means  of  the 
steam  lance  through  the  dusting  doors:  In  this  way  all  the 
dirt  is  driven  up  the  stack  and  the  fire  room  is  not  dirtied  to 
any  appreciable  extent.  When  the  boilers  are  used  for  any 
extended  period  underway,  the  tubes  are  swept  with  the  steam 
lancc  through  the  dusting  doors  at  regular  intervals.  The 
keeping  of  the  fire  sides  of  tubes  thoroughly  clean  is  a  most 
important  item  in  the  economical  performance  of  boilers.  The 
water  side  of  the  tubes  also  comes  in  for  much  attention.  The 
regular  surface  and  bottom  blow  off,  a  regular  supply  of  soda 


to  the  feed  water  for  keeping  the  oil  from  depositing  in  the 
tubes,  and  special  care  in  maintaining  clean  feed  water,  are 
among  the  precautions  taken  for  economy  in  this  direction. 

By  keeping  light,  thin  and  regular  fires  and  by  avoiding  slic- 
ing as  much  as  possible,  the  coal  is  actually  burned  without 
much  smoke.  The  avoidance  of  unnecessary  smoke  is  im- 
portant for  many  reasons.  The  smoke  causes  the  collection  of 
soot  on  the  tubes  and  renders  their  heating  surface  less  efficient; 
there  is  also  a  direct  loss  through  fuel  unconsumed.  The  use 
of  the  slice  bar  results  in  waste  of  fuel  which  drops  into  the 
ash  pans,  and  in  order  to  obtain  economy,  slicing  must  be 
avoided  as  much  as  possible. 

Having  obtained  steam  at  the  boilers  with  the  least  expendi- 
ture of  coal,  the  next  problem  for  securing  economy  is  to 
handle  the  heat  units  thus  secured  in  the  most  efficient  man- 
ner. In  marine  practice  steam  jackets  are  always  used  on  the 
engine  cylinders  and  the  steam  in  the  cylinder  is  expanded  as 
many  times  as  possible.  The  high-pressure  cut  off  is  made 
as  early  as  possible.  A  vacuum  of  27  inches  is  generally  main- 
tained. The  air  pump  is  watched  and  kept  in  good  condition 
and  the  exhaust  lines  are  kept  tight.  By  the  use  of  trap 
drains,  vapor  from  the  evaporators  and  the  heat  from  the 
auxiliary  exhaust  steam,  a  temperature  of  feed  water  reaching 
200  degrees  and  above  is  usually  maintained.  In  some  in- 
stances the  auxiliaries  are  run  condensing;  but  the  saving  by 
heating  the  feed  water  to  200  degrees  over  the  practice  of  run- 
ning auxiliaries  on  a  vacuum  is  about  10  per  cent  in  actual 
practice. 

With  regard  to  the  auxiliaries,  economy  is  gained  by  running 
fewer  feed-water  pumps  at  nearly  full  capacity,  rather  than  a 
greater  number  at  lo\«er  speed.  The  circulating  pumps  which 
are  the  largest  auxiliaries  in  use  are  operated  with  a  view  to 
economy.  While  it  is  common  practice  to  run  the  circulating 
pumps  much  faster  at  low  powers  than  is  necessary  to  supply 
the  required  water,  the  slowing  down  of  the  pump  to  suit  the 
requirements  will  result  in  the  use  of  less  steam  and  also  in  a 
warmer   feed  water. 

In  general  it  may  be  stated  that  by  strict  attention  to  every 
possible  source  of  loss  or  possible  gain,  a  saving  results.  Aside 
from  the  monetary  considerations  this  also  produces  better 
working  efficiency  and  freedom  from  repairs,  and  these  are  of 
immense  value  in  marine  work.  That  the  same  rules  can  be 
applied  in  land  practice  with  like  results  in  economy  and 
efficiency  is  evident.  There  is,  however,  not  that  discipline  on 
land  that  there  is  at  sea,  so  that  greater  care  must  be  exer- 
cised by  the  engineer  in  charge  in  seeing  that  the  rules  are 
enforced. 


Cooling  Spray  System  for  Condensing  Water. 

At  the  plant  of  the  Consolidated  Power  &  Light  Company,  .it 
Pluma,  S.  D.,  a  novel  cooling  spray  system  for  condi  using  sv-iier 
is  in  use.  The  main  line  passes  under  the  Whitewood  Creek 
and  is  carried  on  concrete  piers  along  the  side  remote  from  the 
power  station.  Condensing  water  is  taken  from  Whitewood 
Creek  through  a  screen  chamber  and  a  42-in.  reinforced  concrete 
conduit  to  the  power  station,  where  it  connects  with  a  36-in.  suc- 
tion line  of  cast  iron  bell  and  spigot  pipe,  from  which  branches 
lead  to  the  centrifugal  circulating  pumps.  Arrangements 
are  made  whereby  the  discharge  from  the  condensers  can  be 
turned  down  the  creek  through  a  similar  42-in.  conduit  through 
a  cooling  system  when  there  is  insufficient  v;ater  loniiug  down 
the  creek  to  supply  the  needs  of  the  station.  The  cooling 
system  consists  of  60  3-in.  spray  nozzles  spaced  i.'j  ft.  ■  n  centers. 
Each  of  the  spra;  nozzles  is  designed  to  spray  9000 
gals,  an  hour  under  a  pressure  of  12  to  15  lbs.  per 
square  inch.  L'ndcr  this  pressure,  the  water  as  it  leaves  the 
nozzle  is  broken  into  a  fine  spray  and  is  effectively  coolefl  by 
partial  evaporation  as  it  falls  back  into  the  creek  to  be  used  over. 
The  method  of  support  was  adopted  to  prevent  possible  damage 
at  times  of  exceptional  high  water.  Valves  are  provided  in 
the  main  line  to  adjust  the  number  of  no/.zles  in  acrvi'  e. 
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IHt   TOOL    LHLSI     A.NU    IIU.    .MLlHA.ML. 

With  tlic  man  who  wields  the  pen,  as  with  the  man  who 
wields  the  gun,  there  is  this  peculiar  and  significant  coinci- 
dence; that  when  either  hits  the  bull's-eye  he  always  rings  a 
bell.  Therefore,  I  am  not  at  all  surprised  that  exception 
should  be  taken  to  my  observation  set  forth  in  my  recent  let- 
ter published  in  these  columns  bearing  the  above  caption.  That 
this  exception  should  be  made  by  one  confessing  the  distinc- 
tion of  possessing  an  aggregation  of  "elaborate  tool  chests," 
proves  nothing  beyond  the  well  known  fact  that  a  man  may 
combine  ability  along  with  a  mania  for  tools :  but  the  com- 
bination is  rare. 

Just  what  would  be  regarded  as  the  fundamental  tools  re 
quired  by  a  "jack  of  all  trades"  would,  as  Mr.  Arnold  declares, 
depend  upon  condition  and  environment,  but  the  kind  of  me- 
chanics I  had  in  mind  do  not  begin  the  year  in  a  planing  mill, 
spend  their  summer  vacation  in  a  textile  factory,  and  then  fin- 
ish off  in  a  type  foundry.  1  had  no  reference  to  the  "jack," 
who  is  never  a  good  specialist,  and  specialization,  we  all  know, 
is  necessary  for  any  one  to  accomplish  anything  worth  while. 
No  doubt  the  electrician  referred  to  in  my  former  article  was 
of  this  type,  and  the  one  reason  for  his  being  permitted  to  work 
three  days  and  complete  the  job  was  as  stated,  because  the  job 
was  "special"  and  had  to  be  gotten  through  with. 

An  eminently  successful  and  practical  man  who  began  busi- 
ness with  nothing  but  his  ability  and  an  article  of  manufac- 
ture— the  proceeds  from  which  has  long  since  permitted  him  to 
retire  in  affluence — informed  me  that  while  he  acted  as  fore- 
man of  his  own  shop,  his  first  test  of  a  new  mechanic  was 
against  time;  that  is  to  say,  at  the  end  of  the  first  day  he 
tallied  up  the  amount  of  time  the  newcomer  spent  in  making 
adjustments,  changing  and  dallying  with  tools,  as  against  the 
actual  time  put  in  on  the  work  at  hand.  "This  and  the  quality 
of  his  work,"  my  informant  declared,  "determined  his  future 
with  me.  I  was  thus  enabled,"  he  continued,  "to  pay  higher 
wages  and  give  better  service  for  less  money  than  any  of  my 
competitors,  and  the  whole  secret  of  my  success  lay  in  this 
fact,  that  the  men  at  my  machines  were  all  producers  and  not 
marionettes.  I  was  thus  able  to  get  full  benefit  from  each  mo- 
ment of  time  which  I  paid  my  men  for,  and  the  diligent  use  of 
time  is  the  most  important  thing  in  business.  I  owed  it  all 
to  my  system  of  selecting  them." 

I  know  no  reason  for  any  skilled  mechanic  to  burden  himself 
with  an  elaborate  tool  chest,  other  than  the  heroic  never- 
ending  attempt  to  appear  terrifically  important,  or  as  a  cheer- 
ful excuse  to  waste  his  employer's  time.  It  is  important  to  note 
that  the  most  skilled  men  arc  bearers  of  but  few-  tools.  They 
don't  have  to  depend  on  holding  their  jobs  by  the  amount  of 
furniture  they  bring  into  the  factory.  Their  stock  in  trade  is 
skill,  not  tools. 

Cni<.At.ii.  III.  Chas.   L.   Raffkrty. 


KFFICIEN-CV   OF  CONUE.VSERS. 

Tlic  f.ncl  cannot  be  too  well  realized  that  an  increase  in 
>-acuuni  is  a  great  possible  gain  in  power,  which  can  be  ob- 
tained generally  with  very  little  expenditure  of  energy.  Noth- 
ing lias  a  greater  effect  on  tile  economical  performance  of  a 
turlrine  plant  than  the  continual  maintenance  of  the  highest 
possible  vacuum.  It  is  fully  as  important  to  keep  up  the 
vaciuuii  as  it  is  to  keep  up  the  steam  pressure,  and  it  shoulil 
always  be  remembered  that  every  pound  of  vacuum  obtained 
is  a  pound  of  steam  added  to  the  mean  effective  pressure  of  the 
turbine.  Such  being  the  case  it  is  always  profitable  to  be  con- 
tinually searching  for  and  remedying  the  causes  which  tend  to 
decrease  the  vacuum.  With  proper  design  and  with  all  of  the 
.condenser  apparatus   in    first-class   condition   a   vacuum   of   2- 


ins.  to  28  ins.  of  mercury  is  maintained  in  practice.  A  loss 
of  even  a  few  inches,  however,  makes  quite  a  difference;  in 
fact,  a  larger  difference  than  is  generally  imagined.  In  a  plant 
where,  say,  a  vacuum  of  28  ins.  is  maintained,  a  loss  of  4  ins., 
or,  in  other  words,  a  vacuum  of  24  ins.,  while  it  would  not  be 
considered  excellent,  would  not  cause  the  average  engineer 
much  worry.  He  might  or  might  not  hunt  up  the  cause  and 
remedy  the  defect.  This  difference  of  4  lbs.,  however,  means 
about  2  lbs.  less  in  the  effective  pressure,  and  if  this  pressure 


FIG.   I. — DIRECT  F_XHAUST  FROM   ENGINE  TO  CONDENSER. 

is,  say,  i2  lbs.  in  the  low-pressure  cylinder  of  a  reciprocating 
engine  and  presumed  to  be  about  that  in  the  last  s:age  of  the 
turbine,  it  is  equivalent  to  a  loss  of  over  6  per  cent  in  the  power 
developed,  to  regain  which  would  mean  over  6  per  cent  increase 
in  the  coal  bill  and  as  great  a  per  cent  of  overwork  on  the 
firemen.  In  searching  for  leaks  or  in  an  endeavor  to  improve 
the  efficiency  of  a  condenser,  the  following  points  should  be 
constantly  kept  in  mind :  It  is  necessarj-  to  keep  all  the  joints 
in  the  exhaust  piping  tight  and  leakage  due  to  holes  or  frac- 
tures should  be  immediately  stopped.  Inasmuch  as  these  are 
low-pressure  joints,  this  is  easily  done  and  will  amply  repay 
in  increased  efficiency  for  the  little  time  expended  on  them. 
The  slightest  air  leak  has  a  great  effect  on  the  vacuum,  because 
the  air  takes  the  place  of  steam  which  would  otherwise  he  con- 
densed and  thus  renders  the  space  available  for  condensing  so 
much  less.  The  air  pump  should  have  its  plungers  and  pistons 
properly  packed,  all  the  parts  in  alignment,  valves  in  good 
order  and  clear  of  grease,  and  the  springs  properly  set.  It  will 
pay  one  to  give  palicular  attention  to  the  air  pump  and  also 
to  the  circulating  pump,  as  these  are  usually  placed  in  such  out 
of  the  way  places  that  they  do  not  receive  ordinary  attention. 
It  would  pay  better  to  leave  the  brass  work  about  the  engine 
room  go  unpolished  and  to  devote  the  time  to  these  two  pumps. 
With  reference  to  the  circulating  pump,  it  should  be  watched 
to  make  certain  that  it  is  delivering  a  sufficient  amount  of 
water  to  properly  condense  the  steam.  To  ascertain  this  it  is 
only  necessary  to  measure  the  temperature  of  the  discharge, 
which  for  a  28-in.  vacuum  should  be  less  than  100  degs.  Fahren- 
heit. There  is  no  advantage  gained  in  keeping  the  temperature 
of  the  discharge  water  very  much  lower  than  this:  in  fact,  if 
is  detrimental,  since  it  means  in  many  cases  cooling  the  feed 
water  and  useless  expenditure  of  steam  in  pimiping  the  excess 
coiulcnsing  water.  Free  passage  should  be  provided  for  the 
exhaust  to  the  conden.ser.  Too  small  exhaust  pipes  and  sharp 
turns,  baffling  in  the  condenser,  dirty  tubes,  etc.,  should  l>e 
, (voided,  as  this   means  back  pressure.     The  exhause  passages 
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should  be  of  ample  size,  and  tlie  pipe  runs  should  be  as  short 
as  possible.  In  the  modern  vertical  turbine  units  this  is  ob- 
tained by  making  the  condenser  the  base  of  the  turbine  (Fig. 
2)  :   but   oftentimes   one   sees   long   and   crooked   exhaust   lines 


FIG.  2. —  iMOOKRN  CONDENSER  ARRANGEMENTS  FOR  VERTICAL  TURBINES. 

filled  with  bends,  etc.,  all  of  which  obstruct  the  passage  of  the 
e.xhaust  to  the  condenser.  The  condenser  itself  should  be  of 
proper  design.  In  a  certain  plant  the  amount  of  circulating 
water  required  to  maintain  a  vacuum  of  28  ins.  was  132  times 
the  feed  water,  the  temperature  of  the  discharge  being  88  degs. 
Fahrenheit.  Were  the  condenser  designed  to  give  28  ins.  of 
vacuum  with  discharge  water  at  96  degs..  which  is  not  impos- 


ihc  sieam  as  it  enters  the  condenser.  The  condenser  should 
tlierefore  have  proper  passages  to  permit  the  steam  to  get  to 
the  low-est  tubes.  Proper  baffles  to  protect  the  tubes  from  the 
direct  impact  of  the  steam  must,  of  course,  be  provided. 
Whether  to  admit  the  circulating  water  first  at  the  bottom  of 
the  condenser  or  at  the  top  is  a  question.  In  some  instances  the 
division  plate  is  vertical,  the  water  passing  in  on  one  side  and 
back  on  the  other.  The  highest  possible  vacuum  should  be  ob- 
tained as  near  as  possible  to  the  low-pressure  cylinder  and  this 
can  be  brought  about  by  admitting  the  cooling  water  nearest 
the  entrance  of  the  exhaust  steam.  This  will  result  in  the  ex- 
haust being  condensed  as  soon  as  possible  nearest  the  cylinder 
so  that  back  pressure  in  the  cylinder  is  reduced  to  a  minimum. 
To  obtain  good  results  in  condenser  plants,  all  obstructions  to 
the  liow  of  exhaust  steam,  or  conditions  increasing  the  effect  of 
obstructions  or  lengthening  the  distance  between  the  cylinder  and 
the  point  of  condensation  should  be  avoided  if  it  is  possible' 
to  do  so. 

Xew   Ycrk.  Edgar  Fortis. 


ELECTRIC   SHOP   NOTES.  , 

Some  factories  arc  equipped  with  a  clock  device  whereby 
bells  distributed  in  different  rooms  ring  at  stated  intervals 
during  the  day;  say,  at  7  and  11:30  a.  m.,  12  m.,  and  5  p.  m: 
These  contacts  are  often  made  so  slipshod  that  they  soon  be- 
come loose  and  slip  out  of  place,  sometimes  failing  to  make  con- 
tact at  all.  The  remedy  for  this  condition  is  to  solder  the  con- 
tacts where  they  belong.  A  case  is  recalled  by  the  writer 
where  an  electrician  from  outside  was  frequently  called  in  to 
make  these  repairs,  until,  after  continued  annoyance,  the  com- 
pany's own  electrician  took  it  on  himself  to  remedy  the  trouble 
as  above. 

Time  clocks  in  offices  arc  often  out  of  repair,  frequently  be- 
cause of  weak  batteries.  Electric  clocks  are  frequently  out  of 
order,  either  from  being  tampered  with  by  an  electrician  who 
tries  to  repair  them,  or,  as  is  usually  the  case,  from  weak  bat- 
teries. Office  phonographs  are  most  often  out  of  order 
because  of  run-down  storage  batteries,  where  portables  are 
used,  .^nnunciators,  when  in  use  for  shop  offices,  are  often 
out  of  order,  and  are  frequently  the  source  of  great  annoyance! 
Boxes  thrown  up  on  shelves,  ladders  rested  against  carelessly 
run  wires,  flapping  Ixlts  tearing  wires  loose,  and  the  changing 


H,,      ■^ — M.AN    VIEW    OF    ENGINE    ROOM.     SIICJWING    OliSTRlCTKI)    EXHAUST    PIPING. 


-iblc    for    a    properly    designed    surface    condenser   of    suitable  of  line  shafts  and  hangers  by  workmen  often  cause  the  tearing, 

type,  the  amount  of  circulating  water  per  pound  of  feed  would  out  of  great  lengths  of  wire,  and   run-down  batteries  are  fre- 

be  reduced   to  66,  or  jusi   one-half  as  much.     Needless  to  say  qiiently  another  cause,    ,  .         .    ^   . 

a  great  saving  is  thqreby  effected.     The  cooling  -urface  of  the  .Xs  for  elevator  signal  bells,  etc..  one,B.p»ietinies  finds  tlu'  on-, 

condenser  ■should  be  arrangvd  to  offer  the  gn  a'ost  surface  to  tire  push  pulled  out  and  confiscated  by  some  idle  lad.     Sonic 
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have  lost  the  rubber  push  aiid  the  contact  must  be  made  by 
means  of  a  pencil  or  stick.  A  little  attention  will  remedy  this 
and  save  annoyanicc. 

Fire-alarm  apparatus  is  often  neglected,  inspected  casually  but 
once  a  week,  rusty,  dusty  and  out  of  order;  bells  out  of  ad- 
justment, contacts  too  dirty  to  form  a  circuit.  As  to  the  office 
fan,  every  one  "fixes"  it,  and  the  electrician  gets  the  blame  for 
its  not  working.  Poor  mechanically  made  switches  are  most 
often  the  cause  of  their  being  out  of  service;  sliding  conUct 
switches  which  touch  only  occasionally,  usually  oily  and  cov- 
ered with  dust,  leave  little  to  wonder  at  when  they  fail  to  work. 

Small  panel  motors  are  often  not  oiled  frequently  enough, 
and  fail  to  start  finally,  from  too  much  friction;  and  a  fuse 
blows.  Freight  elevators  are  not  properly  inspected,  and  arc 
afflicted  with  loose,  slipping  belts,  grounded  wires,  loose  nuts, 
and  motor  shifted  from  base  because  of  nuts  worked  off. 

Telephones  are  often  injured  in  their  working  by  the  pulling 
about  of  desks  until  the  wires  coming  up  from  the  floor  are 
l)ullcd  loose,  or  jerked  out  bodily,  or  wires  from  condensers 
pulled  out.  Extension  cords  pulled  out  of  sockets  in  the  samt- 
way  affect  the  lighting.  The  above  are  a  few  of  the  annoyances 
most  common  in  offices  and  about  shops  in  general,  and  form 
the  small  leaks  which  a  little  care  and  wise  oversight  can  easily 
remedy  and  entirely  overcome. 
Chicago,  III.  James  T.  Arnold. 


BRIDGE-WALLS    FOR   BOILER    SETTINGS. 

Will  readers  of  the  Electrical  World  kindly  give  their 
views  concerning  bridge  walls?  It  is  seldom  that  two  settings 
of  the  same  construction  are  found  in  neighboring  boiler 
furnaces;  and  in  different  sections  of  the  country,  there  is  the 
widest  range  of  bridge  walls  imaginable.  The  Hartford  Steam 
Holler  Inspection  &  Insurance  Company  recommends  a  boiler 
setting  which  is  frequently  followed  until  it  comes  to  the  bridge 
wall,  but  there  the  boiler  setter  either  goes  off  at  a  tangent  or 
suffers  from  some  trouble  which  renders  him  incapable  of  fol- 
lowing the  plans  which  have  been   furnis..ed  him. 

A  collection  of  sketches  and  descriptions  of  bridge  walls 
from  power  users  would  be  very  valuable.  It  would  be  still 
more  so  if  each  writer  would  give  the  reasons  why  his  par- 
ticular setting  seems  better  than  others.  As  far  as  the  ex- 
perience of  the  writer  goes,  it  seems  desirable  to  have  a  bridge 
wall  for  keeping  the  fuel  from  falling  off  the  back  end  of  the 
grates.  Any  further  use  or  function  of  the  bridge  wall,  he  has 
been  unable  to  discover  by  observation  of  many  thousand 
boilers  in  active  operation  in  various  parts  of  the  country. 

True,  bridge  walls  have  been  made  to  perform  other  func- 
tions than  those  for  which  they  were  originally  intended;  but 
that  was  usually  for  convenience  of  construction  and  in  no 
way  had  anything  to  do  wi(h  the  functions  of  the  bridge  wall. 
As  an  example  of  this  kind  the  Jarvis  furnace  which  was  much 
used  several  years  ago,  and  is  still  being  used,  may  be  cited.  In 
this  furnace,  the  bridge  wall  is  also  used  to  admit  hot  air  above 
the  grates.  The  bridge  wall  is  made  hollow  and  small  holes 
comnmnicate  with  the  interior  of  the  wall  and  permit  air  to  be 
drawn  into  the  furnace  by  the  chimney  draft. 

The  air  which  finds  its  way  into  the  hollow  bridge  wall,  be- 
comes heated  duriuR  its  passage  through  the  hollow  furnace  walls 
and  through  the  bridge  wall,  and  enters  the  furnace  well  heated 
and  assists  greatly  in  consuming  the  gases  which  arise  uncon- 
sumed  from  the  top  of  the  fire.  This  is  an  instance  when  there 
is  some  reason  for  departing  from  the  conventional  form  of 
bridge  wall.  If  one  knows  of  other  equally  good  reasons  for 
other  forms  of  bridge  walls,  for  the  sake  of  aiding  fellow 
workers,  the  writer  would  suggest  that  these  persons  describe 
their  ideal  of  a  bridge  wall  and  tell  how  and  why  it  is  as  good 
as  or  better  than  the  others.  For  the  sake  of  placing  the  matter 
definitely,  the  writer  propounds  this  question : 

What  form  of  bridge  wall  do  you  favor,  how  is  it  constructed 
(illustrate  with  sketches)  and  why  is  it  better  than  a  narrow, 
plain,  straight  brick  wall? 

New  Yi-kk  City.  James  F»viiicis 
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THE   SMOKE   NUISANCE. 

The  subject  of  smoke  abatement  is  one  of  unceasing  interest, 
especially  to  sanitary  reformers  and  civic  organizations.    It  has 
manifested  itself  again  in  this  city  to  the  distress  of  the  street 
railway   company   against    whom   the   Grand   Jury    has    found 
an  indictment.     To  one   familiar  with   the  chemistry  of   com- 
bustion and  also  with  practical  boiler-room  operation,  the  re- 
marks  of   well-meaning   persons   at   such   outbreaks   of   public 
indignation,    display   considerable    ignorance   of    many    aspects 
of   the  smoke  question.     Now   there  is   no.  reason  why   every 
effort  should  not  be  put  forth  to  make  the  atmosphere  of  the 
city   as   pure   as   possible,   and   improvement   by    reducing    the 
volume  of  smoke  from   factory  and  power-house  chimneys  in 
many  cases   is   possible   and  also   desirable.     In   numerous   in- 
stances smoke  is  due  to  the  ignorance  and  the  carelessness  of 
the  fireman  and  oftentimes  to  the  possession  of  both  of  these 
qualities  by  the  owner.     The  emission  of  smoke,  however,  is 
not  attended  with   that  waste  that   is  popularly   supposed,   al- 
though it  may  be  a  nuisance.     Arguments  based  solely  on  the 
assumption  of   prolific  waste   fail  to  convince   users  of   steam 
whom  experience  has  taught  otherwise.    A  shovelfuU  of  coal  is 
capable  of  producing  a  vast  amount  of  smoke  and  unfortunately 
it  is  difficult  to  avoid  some  smoke  when  boilers  are  overloaded 
and  hard-fired.     A  certain  amount  of  smoke  is  compatible  with 
a  high  degree  of   fuel  economy.     The  smoke  nuisance  can, be 
solved  by  putting  in  additional  boilers  and  where  the  nuisance 
is   serious   such   a   remedy  could  be   applied   and  ought   to  be 
enforced.    There  are  cases,  however,  and  their  number  is  legion, 
where   the   demand    for   steam   is   such   that   the   provision   of 
additional  boilers  would  be  a  hardship.     Where  heavy  demands 
for  steam  occur  at  intervals  and  then  only  for  a  short  time,  the 
forcing  of  boilers  becomes  inevitable,  and  to  insist  upon  ex- 
pensive provision   in  the  shape  of   additional   boilers   to  meet 
this  occasional  need  is  unfair.     Such  a  condition,  for  instance, 
would  be   imposed   upon   an   electric   light  %:ompany   during   a 
sudden  thunderstorm.     The  sudden  darkness  would  necessitate 
the  forcing  of  boilers  to  their  uttermost  and  the  emission  of 
smoke  under  such   circumstances  could  not  be   avoided.     The 
overload  might  continue  from  lo  minutes  to  one-halt  an  hour, 
and  there  is  no  other  way  to  meet  such  a  sudden  call  for  elec- 
tricity in  a  station  not  provided  with  a   storage  battery,   and 
which  is  being  operated  with  any  degree  of  economy.    Bitumin- 
ous coal  under  such  conditions  is  bound  to  yield  vast  volumes 
of  smoke.     On  the  other  hand  there  is  no  reason  why  every 
effort  should  not  be  made  to  fire  all  furnaces  as  smokelessly  as 
possible,  and  the  standard  of   skill   required  in  firemen  could 
no  doubt  be  raised  to  advantage.     Persons   too  often   take  a 
rather  narrow  view  of  the  capabilities  of  firemen  and  of  what 
should  be  expected  of  them.     It  requires  verj-  little  intelligence 
indeed  to  throw  coal  through  a  furnace  door :  but  to  throw  it 
so  as  to  burn  it  economically  is  a  different  matter.    The  writer 
knows  of  a  case  in  Newark,  X.  J.,  where  the  owner  found  it  to 
his  advantage  to  pay  firemen  in  his  employ  a  higher  wage  than 
they  could  command  elsewhere,  and  this  not  because  of   any 
philanthropic  spirit.     Accurate  records  of  coal  consumed  were 
kept  unknown  to  the  firmen,  and  by  a  gradual  process  of  elim- 
ination only  the  iKSt  firemen  were  retained.     It  was  found  that 
these  saved  more  than  20  times  the  increase  in  the  wages  given. 
Needless  to  state  unnecessary  smoke  does  not  issue  from  the 
chimney  connected  to  the  boilers  fired  by  them.    The  additional 
payment  left  them  with  the  impression  that  they  must  be  hrst- 
ratc  firemen  and  they  endeavored  to  live  up  to  the  impression 
with  plenty  of  encouragement  from  their  employer.     There  is 
in  one  of  'the  large  cities  of  Germany,  a  society  for  the  sup- 
pression of  smoke  and  the  promotion  of  fuel  economy.     Thi> 
society  is  a  self-supporting  organization  comprising  about   i.:;o 
firms  and  has  about  500  boilers  under  its  control.     One  of  the 
chief  duties  of  the  society  is  to  maintain  a  staff  of  expert  engin- 
eers and  firemen  who  take  charge  of  boiler  plants  belonging 
to  the  members  of  the  orgaiu7ation.  and  to  teach  the  firemen 
in  charge  to  perform  their  duties  in  a  most  efficient  and  econom- 
:-,l  manner.     An  organization  of  this  kind  is  doubtless  impos- 
'slble  at  the  present  time  in  this  country;  but  its  ideas  can  be 
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carried  out  in  many  plants  where  a  large  number  of  men  are 
employed.  Incessant  smoke  is  bound  to  create  adverse  public 
opinion  and  this  is  to  be  avoided,  since  the  voice  of  the  people 
is  all  powerful.  Where  smoke  issues  from  chimneys  only  at 
rare  intervals,  and  then  because  of  necessity,  no  adverse  public 
opinion  is  to  be  feared  and  where  smoke  ordinances  are  in  force, 
no  conviction  is  likely,  when  the  cause  is  known. 
Brooklyn,  N.  Y.  Charles  T.  Joxes. 


PRODUCER   GAS    ENGINES   AS    PRIME    MOVERS." 

One  is  so  often  confronted  with  a  statement  that  gas  engines, 
especially  those  using  producer  gas,  are  so  very  much  more 
economical  than  steam  engines  and  electric  motors  as  prime 
movers  that  it  would  appear  that  the  statement  were  un- 
qualifiedly true;  whereas  such  is  not  the  case.  The  superiority 
of  gas  engines  as  regards  fuel  economy  can  not  be  accepted 
without  some  important  limitations.  There  can  be  no  doubt, 
for  instance,  in  the  large  steel  mills  where  the  gases  from  the 
blast  furnace  are  ordinarily  permitted  to  go  to  waste,  that  the 
producer  gas  engine  has  advantage  over  the  steam  engine  and 
electric  motor.  There  is  also  no  doubt  but  what  the  gas 
engine  theoretically  affords  the  most  economical  way  of  con- 
verting heat  into  work ;  but  owing  to  constructive  defects  and 
difficulties  due  to  the  high  temperature  in  the  engine  cylinder 
during  explosions,  the  gas  engine  has  not  proved  reliable  for 
use  in  such   cases,  where   reliability  is   of   the  utmost   import- 


After  a  few  hours'  operation,  the  engine  was  stopped  because 
of  a  hot  bearing.  The  valves  G,  and  E,  were  closed  and  the 
cocks  D,  and  C,  were  opened  to  allow  the  gas  to  escape  into 
the  air.  The  heated  brass  was  taken  out,  cooled,  scraped,  and 
refitted  and  the  cock  F,  was  then  opened  to  admit  gas  from  the 
citj'  mains  for  starting  the  engine.  Owing  to  some  defect  in 
the  ignition  apparatus  the  charge  could  not  be  fired,  and  after 
spending  about  20  minutes  in  trying  to  start  the  engine,  the 
receiver,  a  vessel  about  five  feet  in  diameter  by  seven  feet 
long,  exploded  with  great  violence.  The  cause  of  the  ex- 
plosion w-as  the  opening  of  the  cock  D.  During  the  time 
which  elapsed  between  the  opening  of  the  cocks  C,  and  D,  and 
the  explosion,  the  apparatus  wa.«  under  the  same  condition  as 
to  ventilation  as  a  coal  mine  having  an  upcast  shaft  with  a 
furnace  at  the  bottom  to  produce  a  draft  and  a  downcast  shaft 
in  which  the  valve  D  is  situated  to  supply  fresh  air.  The  air 
so  supplied,  of  course,  rendered  the  gas  with  which  it  mixed 
explosive,  and  as  soon  as  the  mixture  reached  the  generator  it 
ignited.  The  flame  travelled  backwards  through  the  scrubber 
to  the  receiver  which  at  once  exploded.  The  propagation  of 
the  flame  through  the  scrubber  was  sufficiently  retarded  by  the 
mass  of  cold  wet  coke  therein  contained  to  prevent  any  ex- 
plosion there.  The  gas  in  the  receiver  moreover  was  doubt- 
less richer  than  that  in  the  scrublier  owing  to  leakage  of  city 
gas  through  the  valve  E.  The  leakage  however  would  not  have 
been  a   source  of  danger  if  the  cock   D   had  been  kept  shut; 
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ance.  Nor  is  the  economy  claimed  always  realized.  The 
writer  has  in  mind  a  producer  gas  plant  in  the  southeast 
where  gas  engines  were  used  to  drive  dynamos  for  generating 
electricity.  The  claims  were  that  the  electrical  energy  could 
be  delivered  at  the  switchboard  for  four  mills,  and  test  con- 
ditions probabfy  showed  this  to  be  nearly  true.  After  killing 
one  engineer,  however,  and  placing  the  company  to  no  end  of 
trouble  owing  to  the  unreliability  of  the  service,  the  owner  was 
glad  to  use  the  energy  of  a  local  electric  light  company  at  four 
cents  per  kw-hour. 

The  dangers  to  which  suction  gas  producers  are  prone,  unless 
care  is  exercised  in  their  manipulation  shopld  not  be  over- 
looked. Many  attendants  appear  to  imagine  that  there  is  no 
danger  of  explosion  with  such  apparatus.  In  this  connection, 
attention  might  be  called  to  a  recent  explosion  of  a  gas  pro- 
ducer which  luckily  did  not  result  in  any  serious  injury.  The 
incident,  however,  shows  how  a  trifling  neglect  may  easily  be 
the  cause,  of  outside  air  getting  into  the  appar.itus  where  the 
gas  is  stored  and  forming  an  explosive  mixtvire  with  the  usual 
results. 

The  arrangement  of  the  plant  is  shown  .liagrammatically 
herewith.  On  the  morning  of  the  explosion  the  plant  was 
working  under  normal  conditions,  that  is  t.'  ^.ly,  the  cocks 
A,  C.  D,  F.  were  shut,  and  the  valves   E,   mil   G.  were  open. 


for  then  the  air  required  to  make  the  gas  explosive  could  not 
have  found  its  way  into  the  receiver.  For  so  short  a  stop- 
page it  was  unncccssarv  to  open  the  cock  D,  since  this  should 
only  be  used  when  starting  the  apparatus  after  a  prolonged 
stoppage  which  would  arrest  the  production  of  gas  in  the 
generator ,  and  even  then  it  should  only  be  opened  after  the 
valve  C,  had  been  closed.  While  the  simple  cock  is  open  there 
is  communication  between  the  receiver,  the  scrubber  and  the 
outside  air  and  if  the  apparatus  be  left  standing  with  the  cock 
open,  the  air,  as  soon  as  the  generator  has  become  cool  can 
pass  down  the  pipe  and  mix  with  the  contents  of  the  scrubber 
and  receiver.  At  some  stage  the  mixture  becomes  explosive, 
and  if  the  generator  be  started  at  this  critical  stage,  the  ex- 
plosion might  result.  The  first  costs  of  producer  gas  plants 
should  also  be  looked  into.  Usually  reports  omit  to  give  this 
most  important  item. 

A  peculiar  case  of  a  producer  gas  engine  versus  transmitted 
electricity  is  furnished  by  the  plant  of  the  Lackawanna  Steel 
Company,  of  Buffalo,  N.  Y.  The  generating  c<|uipnient  at 
these  works  attracted  considerable  attention  owing  to  the  large 
sizes  of  the  gas  engines  installed  for  utilizing  the  blast  furnace 
gases.  The  engines  were  directly  connected  to  generators 
installed  for  the  purpose  of  supplying  electric  motors  at  vari- 
ous  points.     The   latter   were   used    for   I.nrgc   cranes,   gantries, 
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iinloaders,  conveyors,  etc.  The  utilization  of  the  blast  furnace 
gases  necessitated  the  concentration  of  the  generating  equip- 
ment at  one  point  so  that  with  the  extension  of  the  plant 
considerable  losses  were  incurred  in  transmitting  250-volt  direct 
current  and  440-voll  alternating  current.  To  divide  up  the 
power  plant  into  numerous  smaller  plants  better  situated  as 
regards  the  center  distribution  would  involve  an  abandon- 
ment of  the  gas  engnie,  while  on  the  other  hand  to  avoid  the 
losses,  extensive  step-up  apparatus  would  be  required,  and 
these  would  entail  the  remodeling  of  the  entire  distribution 
;Systcm,  so  far  as  the  alternating  current  was  concerned.  The 
direct-current  distribution  system,  however,  could  not  be  reme- 
died except  by  the  use  of  converters  and  these  would  necessi- 
tate a  large  capital  outlay.  The  company  therefore  adopted  the 
less  costly  method  of  buying  what  additional  energy  it  re- 
quired from  the  Ontario  Power  Company  through  the  Niagara, 
Lockporl  and  Ontario  Power  Company,  the  distributors  of 
electricity  for  the  Canadian  company. 

pHiLAnKi.i'HiA,  Pa.    .  James  T.  Cole. 


IMPROVISE!)    FAN    FOR    SHAFT   ATTACH  ME.\"T. 

.■\  very  simple  mechanical  means  of  cooling  a  room  which  de- 
serves to  be  more  in  use  than  it  is,  is  shown  herewith.  The 
device  consists  of  two  pieces  of  board,  preferably  hard  wood. 


H.\l- r    ATlAl  11  ME.NT. 


The  fan  blades  or  paddles,  are  made  alike,  and  the  two  pieces 
are  fastened  together  and  to  the  shaft  by  means  of  bolts.  Each 
fan-blade  should  have  a  narrow  channel  made  across  it  where 
the  shaft  comes. 

.New  York  City.  John  Jackso.v. 


A    HEAVV,    HOME-MADE   ENGINE   WRENCH. 

The  writer  has  had  so  much  trouble  in  obtaining  wrenches  to  fit 
odd  and  heavy  nuts  frequently  found  in  power  houses,  that  he 
hit  upon   the  expedient   of  providing  for  his  own  use,  one  or 


HQME-MAllK    ENGINE    WRENCH. 


more  wrenches  like  that  shown  by  Fig.  i,  herewith.  This  wrench, 
which  can  be  made  in  any  smith-shop,  will  fit  any  size  of  nut 
up  to  four  inches,  and  by  providing  a  second  set  of  straps, 
it  will  handle  nuts  as  large  as  6  inches  on  a  side.  The  main 
bar,  0.  is  made  of  tool  steel,  .J^  in.  x  3  ins.,  and  the  handle 
end  is  forged  down  to  i  in.  wide.  The  bar  is  .about  42  ins. 
long,    and    will    stand    using   with    four    ft.    of   pipe    for    extra 


leverage.    The  straps,  b  and  c,  are  also  forged  from  tool  steel. 
.Neither  bar,  wedges,  or  straps,  is  hardened. 

The  straps  were  made  by  drilling  out  a  slot  in  each  of  two 
pieces  of  i^-in.  x  iJ/^-in.  tool  steel,  which  in  turn  was  squared  up 
by  forging.  One  edge  of  the  bar,  a,  also  one  edge  of  wedge  e,  was 
left  round  to  fit  a  K-in.  drill  hole  in  the  strap  c.  The  taper  of 
the  wedges  was  made  one  inch  to  the  foot.  Several  of  the  "e" 
wedges  may  be  made  to  give  the  wrench  capacity,  and  with  the 
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addition  of  another  pair  of  straps,  b  and  r.  the  wrench  easily 
developed  the  capacity  stated  above. 

In  use,  the  wrench  was  simple  clamped  upon  the  nut  as 
sliown  by  the  engraving,  the  wedges  being  driven  to  seize  the 
nut  securely.  But  this  method  of  using  the  tool  soon  developed 
awkwardness,  for  it  was  very  troublesome  work  to  change 
from  one  nut  to  another  and  when  a  complete  revolution  could 
not  be  made  with  the  lever  bar,  a,  then  there  was  more  delay 
in  unclamping  the  wrench  and  adjusting  it  again  for  a  new  pull. 
I  his  inconvenience  soon  resulted  in  the  additions  shown  by 
Fig.  2.    Two  nuts,  of  the  size  to  be  operated  upon,  were  secured 


)rEN    WRENCH    ARRANGEMENT. 


and  put  into  the  wrench  as  shown  at  1,  /.  and  two  thin  pieces 
of  metal  were  also  put  in,  as  at  /,  g.  Then  the  wedges,  d  and  e. 
were  tightened,  with  the  bar  clamped  tight  against  the  nuts  1,  /. 
leaving  the  space  h,  a  little  larger  than  one  of  the  nuts.  This 
arrangement  could  be  used  as  a  solid  end  wrench  for  heavy 
nuts  which  were  hard  to  remove.  The  pieces  /  and  g  were 
made  of  thin  hoop  iron. 

It  was  not  long  before  an  open  wrench  became  necessarj'  to 
handle  some  nut  which  could  not  be  gotten  at  with  the  wrench 
as  shown  by  Fig.  2.  To  handle  this  work,  the  tool  would  be 
set  up  as  shown  by  Fig.  3.  This  did  not  make  quite  as  strong 
a  combination  as  the  last  one  described,  but  it  enabled  the 
workman  to  get  hold  of  the  nut  he  wished  to  grip. 

In   this  adjustment,   the  nut.  or  distance-piece   1.  was   simply 


FIG.    4. — BENT    WRENCH    BAR, 

moved  from  the  end  space  to  the  center  opening,  and  the 
wedges  tightened  as  before.  Soon,  there  was  trouble  in  getting 
hold  of  a  flat  nut,  on  account  of  the  strap  c,  which  projected 
too  far.  To  remedy  this  matter,  the  end  of  the  main  bar  a.  and  • 
the  inner  wedge  d,  were  bent  as  shown  by  Fig.  4.  The  bend 
was  such  that  a  line  drawn  along  the  bent  portit<n  of  'he 
wrench  k  would  not  touch  strap  c.  but  would  just  pass  by  it. 
When  the  wrench  is  made  up  in  this  manner,  sufficient  thickness 
of  liners  must  be  put  in  or  a  wedge  <•  of  such  width  must  be 
used  that  the  end  of  this  wedge  shall  not  project  beyond  .•". 
Wii.i.oiGHBV.  Ohio.  Iames  F.  Hobart, 
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QUESTIONS  AND  ANSWERS. 


What  effect  would  graphite  have  if  poured  on  a  hot  bearing?      J.  B.  J. 
The  graphite  would  lubricate  the  bearing,  as  it  is  not  affected 
by  heat. 


single-pha 
system  ? 


elf-starting 


operated 
M.  F^ 


Can     alternating-curr 
regularly  on  a  three-ph 

Yes.  The  motor  is  connected  in  circuit  just  as  an  incan- 
descent lamp  would  be,  across  any  two  leads. 

We  have  a  5j<2  by  5J4  by  7  in.  duplex  pump  and  wish  to  know  whether 
it  will  pump  water  a  distance  of  350  feet  with  a  suction  lift  of  25  feet, 
the  height  from  the  pump  to  the  tank  being  20  feet?     E.  E.  P.  &  T.  Co. 

Yes.  Care  should  be  taken  to  make  the  suction  pipe  air  tight 
and  a  pump  valve  should  be  placed  at  the  extreme  end  of  it  so 
that  water  will  remain  in  the  pipe  at  all  times. 


the   engine 
J.  F.  D. 


Is  it  possible  in  mills  to  start  all  the  motors  at  one 
room,  the  supply  being  alternating  current? 

Yes.  This  is  one  of  the  advantages  possessed  by  alternating 
current  motors  over  direct-current  motors.  By  leaving  the 
motor  switches  closed  and  starting  up  and  shutting  down  the 
main  engine  in  the  usual  way  no  local  attention  at  the  motors 
is  required.  With  the  field  of  the  main  generator  at  full 
charge,  the  exciter  being  separately  driven,  the  motors  all  gain 
speed  with  tlie  engine,  starting  the  mill  just  as  though  the  driv- 
ing were  done  entirely  by  mechanical  means.  This  cannot  be 
accomplished  with  direct-current  motors  excepting  these  were 
provided  with  separate  circuits  for  field  excitation  and  excepting 
also  that  there  were  considerable  modifications  of  the  starting 
arrangements  as  at  present  used. 

\\'hat  should  cause  electric  wires  to  gather  dust  more  so  than  sur- 
rounding objects,  and  why  should  the  ceiling  directly  above  studded 
lamps  become  blackened?  fi.  C  A. 

Dust  collects  on  electric  wires  because  of  feeble  electro- 
static attraction  due  to  the  diflference  of  potential  between  them 
and  the  earth.  We  have  heard  of  a  carpet  sweeper  designed 
on  this  principle,  static  electricity  being  used  to  attract  the 
particles  of  dust,  etc.  By  winding  a  spiral  of  plain  wire  around 
the  conductors  and  grounding  it,  the  effect  may  be  nullified. 
Sometimes  it  is  found  that  one  wire  contains  more  dust  than 
the  other,  the  one  having  a  tendency  to  be  grounded  or  on 
which  a  slight  ground  occurs  being  cleaner  than  the  other.  The 
blackening  of  the  ceiling  directly  above  the  lamp  may  also  be 
due  lo  this,  but  more  probably  to  the  convection  current  of  air 
due  to  the  heat(of  the  lamp.  Convection  currents  of  air  are  a 
very  common  cause  of  dirty  walls  immediately  back  of  and 
above  radiators. 

I  ilbtice  that  in  a  recent  issue  you  state  that  "homopolar  dynamos  have 
been  built  and  are  at  present  being  built."  I  would  like  to  know  what  com- 
pany is  making  these  machines  and  if  they  are  at  present  a  commercial 
article.  .\ny  information  you  can  give  me  regarding  these  machines  will 
be  appreciated,  as  I  have  been  working  along  these  lines  myself,  but  have 
not  yet  completed  my  machine.  I..   HI.  H. 

Homopolar  dynamos  are  being  manufactured  at  the  present 
time  by  at  least  two  of  the  large  manufacturers  of  electrical 
apparatus.  At  the  January,  ir;o5,  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers,  Mr.  J.  E.  Noeggerath  prcscnte<l  't 
paper  giving  an  excellent  description  of  a  type  of  homopolar 
generator  built  by  one  of  these  companies.  Thi'-  paper  can  be 
found  in  the  1905  Transaclions  of  the  A.  I.  E.  /i.and  also  in 
the  issue  of  the  Electrical  World  and  Engineer  of  February 
A.  1905. 

When  cakulating  sizes  of  feeders  for  a  dirccKurrent.  1  lovnli  system 
is  it  advisable  to  allow  a  large  drop — say  10  per  cent — for  the  longest  feed- 
ers, and  use  higher  voltage  lamps  on  the  short  feedcf-"-  J.   F. 

There  arc  so  many  considerations  entering  into  the  question 
of  the  best  size  of  wire  to  employ  consistent  \\  ilh  strict  econ- 
omy, that  the  matter  cannot  be  discussed  at  IciiKt))  here.  It  has 
been  laid  down  as  a  general  rule  that   for  any  given  transmis- 


sion, the  most  economical  conductor  is  one  having  such  a  re- 
sistance that  the-  value  of  the  energy  wasted  in  heat  annually 
:s  equal  to  the  interest  per  annum  on  the  original  outlay  upon 
it.  The  question  of  drop  increases  in  importance  when  the 
quantity  of  electricity  is  very  large  and  where  the  price  of  the 
energy  is  fairly  high.  When  the  quantity  of  electricity  is  small, 
or  where  the  time  of  transmiss>ion  is  short  and  the  rate  is 
very  low,  the  question  is  not  important  and  may  be  ignored. 

Having  some  poles  to  be  cut  and  dropped,  we  would  like  your  advice. 
The  part  in  the  ground  has  rotted  and  we  desire  to  cut  this  off  and  re- 
sink  the  poles.     How  may  this  best  be  done?  H.  M. 

\ou  will  probably  find  it  advantageous  to  provide  the  poles 
with  new  butts  of  wood  or  of  concrete.  The  installation  of 
150  concrete  bases  on  poles  at  Bakersfield,  Cal.,  was  described 
in  the  July  number.  The  decayed  base  was  cut  out  and  re- 
moved and  concrete  bases  substituted  without  any  interruption 
of  service.  The  poles  may  be  held  in  position  by  pike  poles 
while  the  butts  are  being  sawed  off  and  removed.  When  the 
new  base  is  in  position  the  pole  may  then  be  gradually  dropped 
in  position  on  the  base  and  fastened  to  it.  If  the  height  of 
the  pole  is  not  of  consequence,  the  butt  may  be  cut  oft  at  the 
ground  and  after  the  end  of  the  pole  to  be  placed  in  the  ground 
is  well  tarred  or  painted,  it  may  be  dropped  into  a  hole  along- 
side the  old  butt,  or,  if  this  has  been  removed,  in  the  hole  left 
by  it. 

Kindly  let  me  know  the  object  of  the  field  circuit-dividing  switch  used 
on  rotary  converters,  and  also  what  action  it  effects  on  the  operation  of  the 
converter?  Q    f 

Before  placing  a  rotary  converter  into  service,  it  must  be 
brought  up  to  synchronous  speed  and  into  step  with  the  supply 
system.  The  application  of  polyphase  currents  directly  to  the 
stationary  armature  without  field  excitation  will  result  in  a 
rotating  magnetic  field  about  the  armature  core.  The  eddy 
currents  thereby  induced  in  the  pole  faces  will  exert  a  torque 
on  the  armature  and  cause  it  to  tend  to  speed  up  to  synchron- 
ism. Under  the  conditions  of  starting,  the  step-up  transformer 
relation  between  the  field  and  armature  windings  causes  a 
relatively  large  e.  m.  f.  to  be  generated  in  each  field  coil.  To 
lessen  danger  from  this  source,  the  windings  on  the  separate 
poles  are  isolated  from  each  other  so  that  the  e.  ni.  f.  generated 
in  the  coils  will  not  be  in  normal  series  relations  and  thus  tlie 
total  e.  m.  f.  across  any  two  points  may  be  limited  to  :hat 
generated   in   one   pole   winding  alone. 

We  recently  purchased  a  three-phase  motor  for  operating  some  ma- 
chinery in  our  factory,  and  now  find  that  the  supply  in  the  territory 
where  we  are  situated  is  single-phase  instead  of  three-phase.  The  electric 
light  company  operates  a  three-phase  system;  but  has  not  as  yet  run  its 
three-phase  lines  out  as  far  .-is  our  works.  Can  we  use  the  motor  on  the 
single-phase  circuits?  K.   G. 

If  the  lighting  company  is  willing,  you  may  operate  your 
three-phase  motor  from  the  single-phase  lines  by  connecting 
two  leads  from  the  motor  directly  to  the  supply  circuit  and 
joining  the  third  lead  from  the  motor  to  an  auxiliary  starting 
circuit  formed  by  placing  a  resistance  and  a  reactance  in  series 
across  the  supply  circuit.     .\  reactance  coil   may  be  made  by 
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winding  insulated  copper  wire  around  a  laminated  iron  core. 
If  the  load  is  light  the  reactance  may  be  omitted.  This  does 
not  give  c.  m.  f.'s  in  true  three-phase  relation;  but  the  method 
is  adequate  for  starting  motors  of  moderate  size.  The  per- 
missible output,  however,  will  only  be  about  one-half  of  what 
it  would  be  witli  the  motor  operating  from  three-phase  cir- 
cuits.    The  connections   are   shown   herewith. 
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CENTRAL    STATION    SALE    OF    CURRENT 


I'he    Puhlic     Service    Corporation    of    New- 
Jersey. 

Bv  Carmfxita  Beckwith. 

Some  one  said,  long  years  ago,  "In  the  midst  of  life  we  are 

in  Jersey,"  and  that  was  the  tenor  of  facetious  remarks  of  the 

hustling  busy  state  just  across  the  Hudson   River   from   New 

York.     The  Jerseyites   always   retorted  when   they   thought   it 


Safeness  is  one  of  the 
'strongest  arguments  for  Incan- 
descent lamps  m  residence  light- 
ing. There  is  no  open  flame  and 
it  can  be  switched  on  and  off  by 
servants  or  children  without  dan- 
ger. Then  electricity  does  not 
vitiate  the  atmosphere,  therefore  it  is  the  healthiest 
light.  It  adds  to  the  beauty  and  comfort  of  the  home. 
it  can  bo  used  with  chandelier,  bracket  or  drop  light, 
and  it  is  always  there  when  you  press  the  button. 
There  are  other  reasons.  Send  for  our  represenlaiive. 

United    Electric    Co. 


fort,  in  fact,  the  luxury  of  civilization.  Under  one  head  the 
smaller  towns  are  brought  into  closer  communication  and  na- 
turally the  results  have  been  a  rapid  growth  in  everything  go- 
ing towards  advancement. 

Mr.  Percy  Ingalls,  the  commercial  agent  of  the  Corporation, 
said  in  reply  to  my  inquiry :  "It  was  not  until  about  five  years 
ago  that  we  started  an  advertising  and  soliciting  campaig^n. 
Before  that  we  had  all  of  the  work  we  could  take  care  of.    But 


Dainty 
Cookery 


Nearly     every     young 
girl  enjoys  making  dainty 
dishes— trying  her  hand  in 
the  art  of  cooking.     This 
is     the     way     fine    cooks 
develop.     A  Cas  Range  is  the 
ablest  assistant  that  either  the 
beginner  or  the  proficient  cook 
can  have.  It  is  pleasantto  cook 
over,  easy  to  operate,  and  not 
so  expensive  as  coal.     Ranges 
$9. 50  to  $15.00.    $2.00  down, 
$2. 00  a  month.      Conn<jctions 
free. 


jkriiKATlOK    OF   NEW  JERSEY. 


FIGS.    I    AND  2. — NEWSPAPER   ADVERTISEMENTS   OF   THE   PUBLIC   SERVICE 

when  we  did  start  advertising,  it  was  in  a  desultory,  hap- 
hazard sort  of  way,  each  individual  agent  placing  advertising 
as  he  saw  fit  in  his  town  newspaper.  About  four  years  ago 
we  organized  an  advertising  department  here  at  our  main  office 
and  put  Mr.  C.  W.  Lee  in  charge.  .Ml  advertising  was  placed 
from  here,  folders,  circular  letters  and  finally  a  bulletin,  were 
all  prepared,  issued  and  arranged  under  our  own  supervi^ion. 


worth  while,  that  theirs  was  a  proper  state,  for  what  is  more 
renowned  than  Jersey  justice  and  Jersey  lightning!  They 
pointed  with  pride  to  Salem,  one  of  the  foremost  agricultural 
counties  in  the  United  States;  in  fact,  the  banner  county  in 
1862.  The  statements  of  the  faithful  are  being  recognized 
as  true  by  thoughtful  and  knowing  ones.  New  Jersey  has 
conic  into  lu-r  own. 
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,?   AMI  4. — STREET  CAR  PLACARDS  OF   THE   PUBLIC   SERVICE  CORPORATION   OF   NEW  JERSEV 


In  a  great  measure  this  forward  movement  in  the  whole  state 
has  been  aided  by  the  Public  Service  Corporation,  which  con- 
trols the  gas,  electric  light  and  traction  interests  in  a  majority 
of  the  cities  and  towns.  Through  this  organization,  really  a 
community  of  interests,  improvements  have  steadily  increased, 
for  each  of  the  interests  concerned  makes  for  convenience,  com- 


"When  Mr.  Lee  severed  his  connection  with  the  Public  Ser- 
vice Corporation  to  start  imlopcndcntly.  he  carried  our  advertis- 
ing department  with  him.  and  now  handles  the  matter  for  us 

"Of  course,"  continued  Mr.  Ingalls,  "ours  is  a  campaign  of 
publicity  in  a  measure,  and  always  will  be,  as  we  are  interested 
in   every   phase,  the   railw.iy.   gas   and   electric   light.     We  are 
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regularly  using  the  columns  of  80  newspapers  in  this  state,  in 
advertising  the  general  use  of  gas  and  electricity.  For  de- 
veloping the  use  of  certain  appliances  we  depend  upon 
letters,  our  bulletins,  Light  and  Power  and  Gas  News,  and 
specially  prepared   folders." 

Gas  XezfS,  one  of  the  covers  of  which  is  reproduced  here- 
with, is  a  12-page  booklet  issued  monthly,  devoted  exclusively 
to  introducing  the  use  of  gas  for  industrial  appliances  of  all 
classes  and  descriptions. 

"Ours  is  the  only  house  organ  dealing  absolutely  and  only 
with  industrial  appliances  of  gas,"  said  Miss  Frances  Nelson,  of 
the  C.  \V.  Lee  Companj',  who  edits  Gas  Xews.  "In  this 
industrial  end.  of  which  a  separate  record  of  149  plants 
operated  is  kept  at  the  main  office,  the  increase  in  three  years 
has  aggregated  something  over  250,000,000  cu.  ft.,  and  it  is 
steadily  increasing.  This  is  being  accomplished  by  reaching 
manufacturers  direct  through  Gas  A'eis.'S  once  a  month,  per- 
sonal letters  and  form  reminders,  showing  in  detail  the  various 
appliances  which  are  operated  by 
gas.  This  is  a  field  which  is 
altriost  untouched  by  all  other 
companies  furnishing  gas,  and  is 
rich  in  possibilities.  So  thorough 
has  been  our  general  advertising 
of  gas  that  down  in  one  town  in 
Sr)uth  Jersey  every  house  in  the 
\illage  is  equipped  with  a  gas 
range." 

In  the  advertising  plan  of  the  Cor- 
poration more  newspaper  space  is 
'_!u  en  to  the  general  use  of  gas  than 
'  lictricity,  and  in  only  one  terri- 
tory are  car  cards  employed,  and 
there  for  both  gas  and  electricity. 
Light    and   Power,    the    bulletin 
'Uvoted    to    the    electric    interests 
of    the    Corporation,    is    regularly 
sent  to  a  large  list  of  both  users 
and  non-users,  as  part  of  a  cam- 
paign of  education,   not  with  the 
idea     of     tracing     direct     results. 
Two   mailings   a   month,   personal 
letters   and  calendars  are  sent  to 
power  and  sign  prospects.     A  residence  list  is  also  treated  in 
this  way,  but  not  so  generally,  as  that  is  a  list  which  is  very 
carefully  prepared  and  specially  handled. 

None  of  these  letters,  folders  or  booklets  is  ever  sent  out 
without  a  return  postal  card,  and  in  this  way  not  only  an  ap- 
pointment is  secured  for  a  representative,  but  the  right  sort  of 
audience  is  prepared,  one  with  an  open  mind. 

That  portion  of  the  business-getting  covering  the  traction  in 
terests  of  the  Public  Service  Corporation  is  particularly  summer 
work,  aside  from  the  regular  yearly  traffic.  ,'\ttractive  booklets 
are  prepared  and  sent,  in  conjunction  with  personal  letters,  to 
lodges,  teachers  and  church  and  historical  societies  telling  of 
possible  trolley  trips  to  beautiful  and  history  laden  spots  all 
through  New  Jersey.  These  letters  are  sent  to  nearby  cities 
in  New  York  State  and  the  campaign  last  year  resulted  in  work- 
ing all  of  the  special  cars  overtime.  The  company  had  more 
business  than  it  could  take  care  of  comfortably. 

"As  a  result  of  this  continued  and  consecutive  policy  of  pub- 
licity," concluded  Mr.  Ingalls,  "the  general  appearance  of  the 
Jersey  towns  is  absolutely  changed.  Whereas  three  or  four 
years  ago  one  or  two  signs,  or  at  the  most  signs  on  the  larger 
establishments  were  seen,  to-day,  taking  Newark  as  an  example, 
and  comparing  the  size  of  the  town  and  length  of  the  street, 
there  are  quite  as  many  signs  within  a  radius  of  eight  blocks 
on  Market  Street  and  the  same  distance  on  I'.road  Street,  as 
there  arc  on  the  Great  White  Way  in  New  York  City.  In  a 
smaller  degree,  of  course,  this  is  the  case  right  down  through 
the  state.  Well-lighted  stores  are  the  rule  and  110/  the  excep- 
tion. Yes,  we  are  pushing  the  sale  of  elcctrw  irons,  putting 
them   out    10   great    advantage,   on   ,30  days'   tri.il.      The   motor 


business  has  had  a  rapid  increase.  Many  of  the  largest  manu- 
facturing concerns  in  the  state  are  using  our  energy  for  all  pur- 
poses; in  fact,  I  can  safely  say  that  all  of  the  printing  plants 
in  the  state  of  any  size  and  consequence,  are  operating  by 
Public  Service  energy  and  most  of  them  are  direct-connected 
installations.     Our  advertising  has  certainly  paid  well." 


COVER  DKSIGN. 


Opportunities  for  the  Sale  of  Electricity  for 
Charging  Electric  Automobiles. 

In  his  paper  before  the  National  Electric  Light  Association, 
Herbert  H.  Rice  shows  what  opportunities  for  the  sale  of  elec- 
trical energy  are  available  to  central  stations  in  the  electric 
automobile. 

It  is  surprising  that  central-station  men,  who  should  have 
been  foremost  in  advocating  and  pushing  the  sale  of  electric 
automobiles,  have  been  most  apathetic.  This  has  been  due  to 
the  lack  of  appreciation  of  the  possibilities  of  revenue  to  be 
obtained   from  the  electric  carriage. 

The  old  impression  that  electric  vehicles  were  no  good  is 
still  held  by  many  central-station  men  to-day,  who  continue 
to  act  on  the  opinion  founded  years  ago. 

The  revenue  to  be  obtained  from  selling  electricity  to 
charge  electric  automobiles  is  not  limited  by  the  popularity  of 
the  gasoline  car,  because  there  is  no  real  rivalry  between  them. 
Their  fields  overlap  slightly  at  times,  but  the  gasoline  car  is 
unquestionably  supreme  in  its  field,  as  is  the  electric  in  its 
own  sphere.  That  sphere  for  the  electric  is  wider  than  is  sup- 
posed. It  used  to  be  thought  a  question  of  mileage  or  speed. 
But  any  electric  vehicle  of  to-day  can  go  much  faster  than  the 
city  laws  allow,  and  as  for  mileage,  no  lady  on  her  errands, 
no  busy  physician  or  business  man  can  use  the  battery  charge 
in  a  day.  The  average  run  of  a  busy  carriage  in  use  daily  is 
but  20  miles,  and  busy  physicians  rarely  go  over  this  amount, 
so  that  if  not  another  mile  is  added  to  the  mileage  of  the  elec- 
tric vehicle  there  is  already  sufficient  mileage  to  satisfy  all  re- 
quirements of  city  use. 

The  field  is  what  central  stations  make  it.  Thousands  will 
buy  electric  carriages  and,  of  course,  energy  with  which  to 
run  them  if  given  half  the  encouragement  extended  to  other 
devices.  In  manj'  instances  the  policy  adopted  by  the  electric- 
lighting  companies  concerning  the  accommodations  offered  for 
the  charging  of  batteries  is  the  one  element  that  determines 
whether  a  prospective  customer  selects  an  electric  or  a  gaso- 
line vehicle.  It  is  seen,  therefore,  that  the  electric-automobile 
industry  is  closely  related  to  the  electric-lighting  industry.  The 
electric  carriage  will  use  more  electricity  in  a  day  than  most 
signs  in  a  week,  a  fan  in  a  month,  a  hot-water  bag  in  a  year, 
or  the  curling  iron  in  five  years,  and  yet  money  is  spent  solicit- 
ing for  and  advertising  these  Wiings  and,  with  few  exceptions, 
scarcely  a  cent  for  the  electric  vehicle. 

Electric  carriages,  unlike  signs,  do  not  naturally  take  energy 
at  the  peak  and  restrictions  are  unnecessary  in  most  cases. 
For  example,  in  a  large  garage  of  electric  carriages  in  Provi- 
dence, some  customers  "leave  their  carriages  there  during  busi- 
ness hours  to  be  charged  in  the  daytime,  while  the  greater 
part  use  their  carriages  during  the  day  and  evening  and  have 
them  charged  at  night.  Most  of  the  charging  is  done  from 
II  o'clock  on  till  morning.  At  Newport,  R.  I.,  the  contract 
with  the  lighting  company  stipulates  that  no  charging  should 
be  done  between  6  and  11  o'clock  p.  m.,  but  without  such  a 
clause  90  per  cent  of  the  charging  would  be  done  after 
midnight. 

At  Toledo  very  few  carriages  are  on  charge  through  the  early 
evening;  the  bulk  of  them  being  put  on  charge  after  10  o'clock 
and  many  not  until  after  midnight. 

Thus  without  contract  the  charging  is  mainly  done  off  the 
peak,  but  if  contracts  are  desired,  they  can  be  made  with  little 
objection.  Some  central  stations  find  the  moral  obligations  of 
a  contract  sufficient,  but  time  switches  can  be  used  if  abso- 
lutely necessary.  The  Edison  Illuminating  Company,  of  De- 
troit,  Mich.,    furnishes   electricity   to   private   users   of   electric 
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.ailomobiles  at  5  ccnls  per  kw-liour  less  10  per  cent  discount. 
In  public  garages  it  makes  a  rate  of  3  cents,  in  accordance 
with  its  order  form.  In  both  cases  it  makes  the  stipulation  that 
charging  shall  not  be  done  during  the  time  of  the  evening  peak. 
The  .\'ew  York  Edison  Company  has  in  constant  use  for 
Inisincsb  purposes  57  electric  vehicles,  and  the  electric  light 
company  at  Hartford  has  for  years  used  electric  vehicles  and 
has  run  its  own  garage  as  it  would  its  own  stable.  The  Union 
Electric  Light  &  Power  Company,  St.  Louis,  Mo.,  began  a 
vigorous  campaign  to  encourage  the  use  of  electric  automo- 
biles. L'p  to  a  year  ago  only  a  few  electric  carriages  were  used 
m  that  city,  where  street  conditions  are  almost  ideal.  A  good, 
live  agent  began  pushing  the  sale  of  electric  carriages,  when 
llic  light  company  saw  its  opportunity  and  rendered  much  as- 
sistance. This  company  now  advertises  on  signs,  which  are 
illuminated  at  night,  for  the  public  to  use  electric  automobiles. 
It  has  opened  a  garage  in  the  residence  district  for  electrical 
automobile  service  only,  has  an  expert  battery  man,  and  is 
prepared  to  renew  batteries.  Its  charges  are  understood  to  l)e 
$.30  to  $35  per  month,  which  includes  storing,  washing  and  de- 
livering. It  has  taken  the  agency  for  one  or  two  makes  of 
electric  carriages,  and  reports  indicate  that  it  is  making  a 
satisfactory  number  of  sales.  As  a  result,  every  leading  elec- 
tric automobile  manufacturer  is  represented  in  St.  Louis,  and 
the  sale  of  electric  automobiles  is  booming. 

Similar  reports  come  from  other  localities.  The  Edison  Com- 
pany, Rockford,  111.,  has  successfully  handled  this  part  of  its 
business  for  the  past  two  or  three  years.  In  that  city  very 
few  electric  wagons  are  kept  in  public  garages,  but  in  private 
garages  in  the  residence  district.  The  last  report  showed  that 
75  electric  wagons  were  cared  for  in  this  way  by  the  owners ; 
in  one  instance  a  woman  74  years  old  is  caring  for  her  own 
carriage.  .\  clerk  in  the  office  of  that  company  notifies  the 
owners  of  the  carriages  to  have  the  batteries  examined  at 
special  dates.  The  company's  electrician  makes  an  examination, 
not  only  of  the  battery,  but  of  other  parts  of  the  carriages, 
and  thus  is  the  official  doctor  for  any  electric  automobile  in 
thai  city  that  the  owner  desires  to  bring  there.  It  also  has  a 
shed  adjoining  the  plant  in  which  owners  may  charge  carriages 
when  desired,  paying  only   for  the  energy  consumed. 

Some  of  the  other  light  and  power  companies  that  have  been 
instrumental  in  having  electric  automobiles  sold  in  their  ter- 
ritory are  the  following :  The  Freeport  Street  Railway  & 
Power  Company,  Freeport,  111. ;  Birmingham  Railway,  Light  & 
Power  Company,  Birmingham,  Ala. ;  Little  Rock  Street  Rail- 
way, Light  &  Power  Company,  Little  Rock.  .\rk. :  Spring- 
field Light  &  Power  Company,  Springfield,  Mo. :  McMeen 
Light  &  Power  Company.  Galesburg,  111.;  Michigan  City  Light 
&  Power  Company.  Michigan  City,  Ind. ;  South  Shore  Gas  & 
Electric   Company,    Hammond,    Ind. 

The  Birmingham  Railway.  Light  &  Power  Company  set  an 
example  by  using,  whenever  possible,  in  the  conduct  of  its  busi- 
ness electric  automobiles ;  the  result  has  been  a  gradual,  but 
sure  increase  of  the  demand  for  electric  carriages  in  that  city. 
Other  central  stations  are  being  awakened  to  the  opportunity 
before  them.  A  plan  is  on  foot  at  the 'present  time,  to  be  ap- 
plied to  at  least  a  half  dozen  central  stations  in  Xew  England, 
wherein  the  lighting  companies  will  circularize  the  physicians 
in  their  respective  cities,  notifying  them  that  they  are  prepared 
to  give  them  a  practical  demonstration  of  the  utility  of  the 
electric  vehicle  in  the  practitioners'  service  and  are  prepared 
to  place  at  their  disposal  an  electric  vehicle  with  driver  to  take 
ihem  over  their  day's  route  of  visits  to  patients;  this  to  cover  a 
period  of  half  a  day,  or  even  a  whole  day  if  necessary,  so 
that  they  may  be  satisfied  of  the  practicability  of  the  outfit  as 
applied  to  their  own  use. 

While  the  electric  light  companies  referred  to  intend  to 
start  a  systematic  crusade  among  the  pliysiciaiis.  they  arc  not 
losing  sight  of  such  other  applications  of  the  electric  vehicle 
as  are  called  for  in  family  use — delivery  wagons,  motor  trucks, 
and  so  forth.  Their  system  of  working  up  business  for  the  sale 
of  electricity  is  the  best  possible  one  that  could  be  adopted,  and 
activity  in  this  direction  is  the  best  indication  of  tlie  increased 


popularity  of  electric-vehicle  service.  Business  of  this  kind  in 
creases  the  load  on  tlie  power  station  when  it  can  be  furnished 
to  the  best  advantage.  This  scheme  of  practical  demonstra- 
tion is  also  being  put  in  practice  by  the  lighting  company  in 
one  of  our  largest  Western  cities,  where  five  solicitors  arc  at 
work  on  autos  alone,  in  addition  to  the  demonstrators.  In  this 
instance  the  demonstrators  are  women,  and  they  have  three 
electric  carriages  for  demonstrating  on  the  street  all  the  time. 

Xew  York  City  is,  it  is  true,  full  of  electric  broughams  and 
cabs.  The  city  of  Cleveland  has  over  800  electric  carriages  in 
use;  Chicago,  over  1000.  and  manufacturers  in  both  cities  do 
not  report  a  decreasing  demand"  for  their  product. 

Miles  and  miles  of  improved  streets  in  cities  and  towns  en- 
large the  opportunities  for  automobiles,  and  especially  for  elec- 
tric carriages.  The  sale  of  electric  automobiles  is  not  neces- 
sarily confined  to  level  cities.  Electric  carriages  are  successfully 
used  in  hilly  cities  like  Pittsburg,  Providence,  Kansas  City  and 
Cincinnati.  The  fact  should  not  be  overlooked  that  hills  which 
are  severe  for  automobiles  arc  still  more  severe  for  horses. 

.As  to  rates  charged,  these  vary  with  every  locality,  but  under 
such  conditions  as  described  it  is  apparent  that  at  least  relative- 
ly low  rates  can  be  quoted  with  profit.  Rates  of  2,  2.5,  3  and  4 
cents  per  kw-hour  to  garages  are  reported  by  central  stations 
as  very  satisfactory  to  profit-showing.  To  individual  users 
rates  of  5  to  7  flat  and  10  cents  per  kw-hour  less  quantity 
discounts  are  quoted.  But  in  some  places  rates  are  prohibitive. 
Why  not  quote  favorable  rates  and  encourage  the  sale  of  elec- 
tricity, especially  off  the  peak,  when  you  can  spare  it  at  almost 
no  additional  cost? 

Something  besides  rates,  however,  is  necessary.  Some  one 
should  take  a  little  time  to  find  out  what  the  carriage  owner 
needs  in  order  to  take  energy  from  your  mains.  Be  prepared 
with  the  approximate  cost  of  wiring  installation,  also  the  cost 
of  charging  rheostat  for  no  volts  direct  current,  a  motor- 
generator  set  for  high-voltage  direct-current  and  a  mercury 
arc  rectifier  for  alternating  current.  Decide  in  advance  what 
current  you  will  furnish,  what  you  will  do  toward  installation. 
if  nothing  more  than  advice  and  oversight.  Cold  water  could 
not  be  more  chilling  than  the  lack  of  a  definite  policy,  a  knowl- 
edge of  what  you  can  and  will  do,  an  idea  as  to  the  cost  of 
apparatus  for  charging,  if  needed,  and  the  encouragement  of 
reasonable  rates.  The  amount  of  energy  required  to  charge  a 
carriage  varies,  of  course,  and  what  interests  the  central  station 
is  the  amount  of  gross  income  per  month.  .\t  5  cents  per  kw- 
hour,  for  example,  individual  customers  average  about  $6  per 
per  month,  say  from  $50  to  $75  per  year,  for  small  carriages 
used  for  pleasure  or  errands ;  trucks  and  commercial  wagons, 
relatively  more.  Garages  with  .30  vehicles  have  bills  at  3  to 
4  cents  per  kw-hour  of  S200  to  S300  per  month. 

In  some  cities  more  people  charge  their  carriages  at  home 
than  at  public  garages.  Little  mechanical  or  electric  attention 
is  needed  on  the  electric  carriage,  but  weekly  inspection  at  the 
shop  is  advised :  to  oil,  to  keep  commutator  clean  and  cells 
filled  with  water. 

The  mercury  arc  rectifier  is  the  simplest  and  cheapest  device 
known  for  charging  electric  automobiles  from  alternating  cur- 
rent mains.  It  is  particularly  well  .idapted  for  use  in  private 
garages  where  only  a  single  vehicle  is  to  be  charged  at  a  time. 
It  has  been  on  the  market  long  enough  to  demonstrate  its 
practicab'lity.  In  Indianapolis  fully  20  have  been  put  in  ser\icc 
within  a  year,  and  reports  from  their  owners  are  favorable. 
The  result  has  been  a  greater  use  of  carriages  by  owners  and 
consequent  increase  in  the  amount  of  energy  consumed ;  and  the 
fact  that  through  this  means  of  charging  at  home  the  carriage 
is  available  for  any  errand  on  short  notice,  adds  to  the  daily 
mileage  obtained.  When  the  public  is  more  familiar  with  the 
convenience  such  use  of  the  rectifier  affords,  the  practicability 
of  the  electric  automobile  will  be  still  more  appreciated. 

.\s  to  electric  light  companies  themselves,  the  author  asks. 
What  will  you  think  of  an  electric  light  company  that  burns 
gas  for  its  own  lighting?  How  about  those  whose  officers  and 
managers  use  horses  instead  of  electric  runabouts  and 
employ   horse-drawn   wagons   instead   of   electric   trucks?      Be- 
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yond  all  doubt  the  latter  are  cheaper  and  better,  work  for  work. 
You  will  find  it  so  if  you  will  use  them  with  the  same  degree 
of  intelligence  you  do  any  other  electrical  apparatus. 
.  .You  push  the  sale  of  cigar  lighters  and  curling  irons — then 
by  your  own  example  and  encouragement  push  the  sale  of  elec- 
tric vehicles,  and  thereby  increase  the  sal*  of  your  electricity. 


Isolated   Plants. 


By  William  H.   Stuart. 

A  great  many  companies  have  never  pushed  the  matter  of 
obtaining  the  business  done  by  private  plants.  A  large  illu- 
minating company  after  making  a  thorough  canvass  of  its 
territory  obtained  information  as  to  the  why  and  wherefore 
that  isolated  plants  were  installed,  the  cost  of  installation  and 
operation,  the  amount  of  energy  produced  and  also  noted  the 
comments  offered  favorable  and  otherwise  in  regard  to  the 
plants.  They  then  rested  in  the  matter,  doing  nothing  further. 
In  the  course  of  the  year,  correspondence  was  opened  with  the 
company  by  several  isolated  plants,  asking  for  information 
as  to  the  company's  service,  which  finally  developed  on  the 
part  of  a  few  isolated  plant  owners  making  applications  for 
break-down  service.  This  business  was  accepted  only  where 
no  extension  of  reinforcement  of  the  mains  was  needed.  The 
rate  per  unit  of  energy  was  the  regular  one,  that  of  12  cents. 
A  minimum  charge  of  10  cents  per  l6-cp  equivalent  of  the 
connected  load  was  made.  This  business  was  not  desirable, 
as  the  proportion  of  the  central  station's  investment  that  class 
of  business  took,  could  be  used  in  other  directions  to  a  greater 
financial  advantage. 

But  when  this  central  station  found  that  it  could  obtain 
all  of  the  business  in  the  near  future,  or  all  the  additional  equip- 
ment that  was  to  be  installed,  the  minimum  charge  was  reduced 
proportionally  as  the  nature  and  quantity  of  the  prospective 
business  warranted.  No  set  or  established  charges  were  main- 
tained in  regard  to  such  consumers,  but  the  matter  was  left 
rather  to  the  business  judgment  of  tlic  official  having  authority 
in  the  case. 

In  the  City  of  Xcw  York  when  the  legal  standing  of  such 
a  high  rate  and  minimum  charge  was  questioned,  it  was 
finally  decided  that  such  could  be  legally  charged  on  account 
of  keeping  so  much  of  the  investment  working  at  a  loss. 

It  is  in  the  manufacturing  districts  where  isolated  plants  are 
t(p  be  found  more  frequently  than  elsewhere.  Of  course  in  the 
large  cities  these  small  plants  will  be  often  found  in  hotels, 
large  apartment  houses  and  the  department  stores,  and  they 
range  in  size  from  the  pony  generator  driven  with  the  small 
sputtering  gas  engine  to  that  of  a  central  station.  Every  manu- 
facturer has  got  to  have  motive  power  and  his  whole  thought 
in  the  matter  is  how  cheap  he  can  procure  it.  He  does  not  care 
if  the  prime  movers  are  in  his  building,  owned  and  operate<l 
by  him  or  whether  a  mile  away  in  a  central  station.  What 
determines  where  and  what  they  shall  be  is  the  expense  account 
in  his  ledgers. 

I  once  asked  a  large  manufacturer  why  he  had  installed  a 
plant  of  his  own  and  he  told  me.  that  all  things  considered  he 
could  produce  electricity  clieaper  than  he  could  buy  it.  He  was 
aflerwar<ls  shown  items  he  had  not  considered  and  starting 
with  a  breakdown  connection,  his  plant  was  finally  sold  as 
scrap  and  central  station  service  installed.  He  did  not  require 
steam  in  his  factory  for  any  purpose  save  for  running  his 
engines,  and  this  fact  made  the  case  easier  for  the  new-business 
department.  The  auxiliary  use  of  steam  plays  an  important  part 
in  isolated  plants.  In  fact,  it  is  a  big  obstacle  to  be  overcome 
when  opposing  the  installation  of  and  arguing  for  the  abandon- 
ment of  isolated  plants. 

The  policy  of  the  illuininating  company  has  a  great  effect 
upon  this  side  of  the  "new  business"  situation  If  it  is  broad 
minded,  progressive  and  aggressive,  it  extends  every  possible 
advantage  for  business  tf)  be  obtained.  Il  is  the  open,  helping 
hand  policy  that  tells.  It  ha*  been  found  that  \'  ben  a'^king  frotn 
the     r)wner>.     cr.rrert     and     aiilbenlic     inform  ilir'ii     concerning 


the  various  items  and  costs  of  isolated  plants  with  a  view  to  a 
comparison,  the  success  lay,  despite  what  the  representative 
said,  with  the  impression  that  was  held  of  the  policy  of  the  com- 
pany by  the  private  plant  owners. 

In  one  case  where  a  manufacturer  was  approached  by  a 
representative  of  a  lighting  company,  he  refused  to  discuss 
the  matter  in  any  form  whatsoever.  His  impressions  were  that 
the  company  having  a  monopoly  of  the  field,  was  only  trying 
to  throttle  all  the  small  plants  and  was  making  overtures  to 
obtain  information  to  inveigle  him  into  giving  up  his  plant  and 
then  treat  him  as  it  saw  fit.  What  was  done  with  this 
concern  was  to  change  his  impressions  by  presenting  to  him  in 
every  way  possible  instances  showing  the  error  of  his  views. 

In  the  same  city  within  a  stone's  throw  of  this  concern,  lay 
the  plant  of  another  manufacturer,  who  was  approached  on 
the  same  day.  While  he  had  never  had  any  dealings  with  the 
central  station  he  stated  that  he  was  open  to  receive  any  propo- 
sition to  purchase  energy  providing  he  could  do  so  as  cheaply 
as  he  made  it.  He  stated  in  regard  to  his  feeling  towards  the 
company  that  he  believed  it  was  anxious  to  increase  its 
business  in  every  way.  honestly  and  fairly.  This  he  judged 
from  the  statements  published  in  the  newspapers  during  a 
publicity  campaign. 

Many  a  plant  has  been  installed  through  misunderstanding, 
petty  squabbling,  obstinacy  and  disagreements  which,  had  they 
been  set  aside,  would  have  prevented  such  installations.  The 
location  and  capacity  of  the  mains  prevent,  sometimes,  business 
of  any  size  being  connected,  although  when  any  return  on  the 
investment  can  be  made  it  would  prove  perhaps  good  business 
to  make  extensions  or  reinforcements. 

When  figuring  the  cost  of  operating  an  isolated  plant  a  great 
many  items  are  overlooked  or  do  not  receive  their  proper  value 
and  sometimes  none  at  all.  The  items  given  to  me  as  those 
which  the  owners  figured  as  constituting  the  operating  expenses 
of  a  plant  of  some  proportion,  weie  labor,  coal,  water,  oils, 
removals  of  ashes,  repairs  and  sundries.  When  the  actual  cost 
of  these  items  was  computed,  it  was  found  that  the  plant  was 
a  money  saver,  the  cost  per  unit  of  energy  being  about  one-half 
that  of  the  figure  submitted  by  the  central  station.  Xo  price 
at  all,  however,  was  placed  upon  the  rate  of  depreciation, 
nothing  for  insurance,  no  interest  upon  the  investment  was  com- 
imted,  the  time  and  bother  due  from  break  downs  and  the 
constant  thought  and  worry  for  its  smooth  operation  were 
never  assessed.  When  a  fair  value  was  placed  upon  those  items 
and  the  whole  used  as  a  cost  basis,  the  result  proved  to  come  to 
considerable  over  the  illuminating  company's  figure. 

One  of  the  large  trunk  line  railroads  at  its  eastern  terminal 
was  allowed  a  certain  figure  to  operate  its  own  electric  light 
system.  This  covered  its  terminal  shed,  office  building,  yards 
and  piers.  To  keep  within  its  appropriation  and  light  the 
premises  it  was  found  that  they  had  to  produce  energy  for 
about  ,vH.  cents  per  kw-hour.  With  the  big  advantage  of 
obtaining  supplies,  namely,  coal,  water,  oil,  etc..  at  a  very  low 
figure,  it  was  found  that  they  exceeded  their  yearly  appropria- 
tion. This  was  allowed  to  go  on  for  several  years  when  a 
halt  was  called.  .Application  was  made  to  the  illuminating  com- 
pany for  service  and  a  flat  rate  of  6  cents  per  kw-liour  was 
given,  doing  away  with  the  plant.  This  brought  the  lighting 
account  to  a  little  below  the  allowance  with  no  other  expense 
and  perfect   service. 

.\  plant  is  like  any  other  article  purchased,  tlie  more  that  can 
be  got  out  of  it,  the  greater  the  value.  If  it  is  made  to  run 
generators,  heat  buildings,  do  compression  work  and  any  number 
of  various  things  in  the  different  industries  its  usefulness  is 
more  apparent.  It  is  the  side  uses  apart  from  generating  motive 
power  and  light  that  make  it  very  hard  to  have  an  isolated 
plant  replaced  by  central  station  service.  If  the  plant  as  a 
whole  or  the  electrical  portion  of  it  is  discarded,  the  reasons 
which  have  brought  about  the  change  would  be  found  most 
likely  to  be  that  the  uncertain  costs  have  proved  to  amount 
to  more  than  they  "ihould.  That  is,  the  responsibility,  losses 
through  break-downs,  etc..  have  proved  to  cost  more  in  the  end 
than  the  actual  savings  in  dollars  shows  on  the  ledgers. 
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Electric   Power   Experience  in    Detroit. 

In  a  paper  presented  at  the  Washington  convention  of  the 
National  Electric  Light  Association,  Miss  Sarah  M.  Sheridan 
gave  details  of  the  successful  work  of  the  Detroit  Edison 
Company  in  building  up  a  power  load.  In  little  over  two  years 
the  commercial  power  load  was  increased  by  5965  horse-power 
in  alternating-current  motors  and  3862  horse-power  in  direct- 
current  motors.  During  the  past  12  months  the  day  load  has 
been  increased  50  per  cent. 

The  practice  was  followed  of  loaning  and  renting  motors  for 
trial  installations,  to  do  which  it  was  necessary  to  carry  a  stock 
of  motors  that  reached  a  value  of  $46,000  during  the  year  1906, 
when  the  average  monthly  gain  in  motor  connections  was  450 
horse-power. 

When  the  electric  motor  business  showed  decided  and 
permanent  growth,  several  of  the  local  construction  companies 
put  in  motor  stocks  and  adopted  the  plan  of  trial  on  loan  for 
30  or  60  days,  renting  the  motors  for  longer  periods  if  purchase 
seemed  likely  in  the  future.  This  movement  by  the  contractors 
is  gradually  relieving  the  central  station  of  the  necessity  for 
carrying  a  stock  of  motors. 

The  rental  charge,  after  the  loan  period,  was  25  per  cent 
per  annum  on  the  net  price  of  the  motor.  The  company  has 
always  taken  care  of  emergency  cases,  due  to  fires  or  break- 
downs, or  isolated  plants  at  a  minimum  rate,  which  custom  has 
frequently  led  to  permanent  business.  There  is  also  consider- 
able business  with  contractors  on  construction  work;  and 
while  this  occasionally  requires  extensions  of  lines  this  can  be 
afforded  considering  the  advertising  given  to  electric  power 
among  contractors. 

Observations  taken  in  100  factories  at  odd  times  show  that 
on  an  average  only  50  per  cent  of  all  the  machines  will  be 
loaded  at  any  one  time,  because  operators  are  preparing  work, 
adjusting  machines,  are  idle,  or  for  the  moment  away  from  the 
machines.  This  fact  is  considered  by  the  selling  force  when 
specifying  motors  required  and  in  estimating  probable  costs; 
and  the  saving  of  expense  with  metered  central-station  electric 
drive  against  other  power,  due  to  this  condition,  is  a  good 
selling  point. 

Individual  motors  are  not  recommended  unless  a  saving  in 
energy  consumption  equal  to  20  per  cent  per  annum  on  increased 
investment  will  be  effected,  except  where  the  individual  drive 
is  desired  for  special  convenience.  In  wood-working  shops  in- 
dividual motors  displacing  one  large  unit  have  shown  consider- 
able saving. 

A  shop  operating  a  twenty  horse-power  motor,  with  average 
monthly  bill  of  $40,  installed  nine  motors  aggregating  42.5 
horse-power,  and  reduced  its  average .  monthly  bill  to  $32,  in 
addition  to  providing  for  increased  output.  In  another  shop  a 
lo-hp  motor  was  replaced  by  nine  motors  aggregating  28  horse- 
power, effecting  a  reduction  of  20  per  cent  in  the  customer's 
bills,  with  the  same  work. 

Customers  should  be  influenced  to  use  roller  bearings  on  the 
shafts,  which  bearings  in  some  cases  reduce  the  friction  load  of 
the  shafting  by  20  to  25  per  cent  as  compared  with  good  babbitt 
bearings ;  also  to  install  shafts  in  separate  short  lengths  where 
practicable,  which  is  a  decided  advantage  if  a  part  of  the  shop  is 
rtm  overtime  or  at  times  when  the  shop  is  operating  only  in 
part. 

With  large  blowers  it  is  frequently  found  that  the  fan  is  de- 
livering more  air  than  is  actually  required.  In  displacing  a 
steam  installation  recently  it  was  found  that  two  ounces  less 
pressure  was  sufficient  for  the  work,  and  by  reducing  the  fan 
speed  the  customer's  bill  was  cut  down  by  about  $15  per  month. 
This  brought  the  cost  of  electric  energy  low  enough  to  com- 
pete successfully  with  steam.  In  another  instance  the  pressure 
at  the  blower  was  reduced  one  ounce  by  moving  it  so  as  to 
shorten  the  length  of  the  pipe  by  100  ft.,  thus  reducing  the  load 
by  6  horse-power. 

In  another  motor-driven  blower  installation  of  the  same  kind, 
four    horse-power    was    saved    by    straightening    several    sharp 


curves  on  the  blower  pipe.  The  use  of  motors  made  these 
changes  simple  and  cheap.  Such  experiences  have  led  to  cau- 
tion with  respect  to  fans,  blowers,  air-compressors  and  centrif- 
ugal pumps.  The  power  required  by  these  devices  varies  so 
rapidly  with  variation  of  speed  that  it  pays  to  investigate  every 
such  machine  in  an  installation  and  to  make  certain  that  it  is 
not  being  run  at  a  higher  speed  than  is  necessary  to  deliver  the 
proper  pressure.  To  run  blowers  needlessly  fast  is  a  very  com- 
mon fault. 

In  a  small  machine  shop  the  friction  loss  was  reduced  by 
changing  the  location  and  piping  of  an  air-compressor,  so  that 
an  intermittent  small  loss  in  an  air  pipe  was  substituted  for  a 
constant  considerable  loss  in  friction  of  a  shaft.  The  electric 
drive  was  entitled  to  no  credit  for  this,  but  got  it  just  the  same. 
In  the  same  shop  a  portable  desk  fan,  playing  directly  on 
tanks  to  be  cooled,  was  substituted  for  a  wooden-blade  fan 
that  was  bolted  on  each  side  of  end  of  line  shaft.  These 
changes  effected  a  reduction  of  15  per  cent  in  energ>'  consump- 
tion. 

A  shop  manufacturing  steel  products  asked  for  a  50-hp  motor 
for  three  months,  to  take  care  of  part  of  its  plant  while  re- 
building boilers.  This  gave  an  opportunity  of  studying  its  con- 
ditions and  before  the  three  months  were  up  the  following 
recommendations  were  made:  To  install  a  motor-driven  air- 
compressor  to  supply  air  instead  of  steam  to  oil  burners  of 
forges,  which  change  saved  the  cost  of  energy  in  the  saving  of 
oil ;  to  arrange  the  work  so  that  the  big  grindstones  were  oper- 
ated off  the  peak,  thus  giving  the  limited  service  rate  for  that 
service;  and  to  do  all  work  requiring  high-pressure  steam  on 
two  days  a  week  instead  of  each  day,  which  change  greatly  re- 
duced the  standby  charges  for  steam  and  dispensing  with  the 
services  of  one  man ;  also  to  install  a  governor  on  the  air- 
compressor  to  close  the  inlst  valve  and  allow  the  compressor 
.to  coast  until  the  tank  pressure  fell  to  the  line  pressure.  With 
these  economics  and  the  usual  cutting  out  of  shafting,  the  cost 
of  operating  the  shop  by  electricity  was  reduced  below  the 
steam  cost.  The  company  finally  equipped  its  shop  with  motors 
and  at  present  has  an  installation  of  150  horse-power  with  a 
monthly  bill  averaging  $250. 

By  changing  tight  cross-belts  to  wide  slack  open  belts  on  a 
shaft  driving  20  machine  tools,  the  power  required  was  re- 
duced by  three  horse-power.  In  a  polishing-room  where  10 
double  heads  in  one  row  with  one  exhaust  fan  at  each  end  were 
operated,  the  machines  were  placed  in  two  rows  with  one  fan 
between  the  rows,  which  effected  a  saving  of  8  horse-power. 
In  endeavoring  to  deliver  the  required  power  at  a  machine 
driven  by  a  countershaft,  the  12-in.  pulleys  on  the  main  and 
countershafts  were  changed  to  24-in.  pulleys  with  the  desired 
result  and  incidentally  reduced  the  load  two  horse-power.  By 
reducing  the  speed  of  the  line  shaft  in  a  'arge  machine  room 
from  220  to  190  r.  p.  m.  a  saving  of  eight  horse-power  was 
effected  without  decreasing  the  output,  as  the  speed  of  the  tools 
was  taken  care  of  by  cones. 

A  motor  in  replacing  a  gas  eng^ine,  operating  automatic 
machines,  by  the  improved  speed  regulation  increased  the  out- 
put of  the  machines  10  per  cent — the  constant  turning  moment 
permitting  a  heavier  feed  to  the  cutting  tools.  In  the  forego- 
mg  case  the  output  of  the  shop  was  increased  because  the 
steady  motion  given  by  a  motor  allowed  a  heavier  cut  to  be 
taken  than  when  the  tools  were  driven  by  a  gas  engine.  In 
other  cases  the  cutting  speed  was  increased  to  a  point  higher 
than  was  possible  with  the  unsteady  drive  resulting  from  the 
use  of  the  gas  engine. 

In  one  small  factory  the  energ>'  consumption  was  25  per  cent 
higher  than  the  estimate,  and  upon  testing  it  was  found  that  the 
bearings  in  the  air-compressor  were  running  on  the  iron  6i 
the  boxes.  Proper  babbitting  of  the  machines  reduced  the  cus- 
tomer's demand  2  kilowatts,  and  the  business  was  retained. 

In  factory  lighting,  customers  are  adv'sed  to  do  their  general 
floor  lighting  with  gas-arcs,  but  to  install  individual  incan- 
descent lamps  at  the  machines.  Since  adopting  this  policy  the 
office   has  been  relieved   of  many  coPiplaints  on   lighting  bills. 
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The  rate  system  used  makes  a  high  price  per  kw-hour  for 
lamps  operated  for  only  a  few  hours  annually,  while  the  gas 
company  makes  no  difference  between  short-hour  and  long- 
hour  customers,  so  all  parties  are  satisfied  by  this  division  of 
service.  This  practice  of  retaining  the  power  business  and 
willingly  letting  short-hour  factory  lighting  go  to  the  gas  com- 


Philadelphia  Electric  Company's  Advertising 
Preparatory  to  the  Elks'   Carnival. 

Elsewhere  in  this  issue  is  published  an  account  of  the  special 
lighting   in   Philadelphia   during  the   Elks'   Carnival  week.     A 


[#Y»lWO  hundred   and  (illj'  iho' 
LIJ     visicors    will    enjoy    Philadel- 


all  of  us  10  take  advan- 
nendous  opporlunity  lor 
city  and  ourselves — to 
St  ol  the  country  that 
neither  slow  nor  asleep. 
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There  is  no  more  efficient 
non.ical  method  ol  obtaining  Ih; 
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Electnc  Signs — Eiectnc  .^rc  or 
icandescent  Light,  both  -inside  and 
jtside  your  place  ol  business,  will  not 
ily  advertise  the  city,  but  will  largely 

immunity. 
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I  It's  Time  to  Stop  Knocking  I , 

jSTjlT'S  time  (or  ngbt-mrnded,  public 
|al*i  spinied  Philadelphians  to  STOP 
laSga&l  knocking!  it's  nme  for  us  all  to 
get  together  and  boost  Philadelphia 
and  its  institutions  instead  ol  undTmining  the 
belief  and  confidence  ol  everybody  in  everj- 

Will  you  help  to  make  Elks'  Week  a 
carnival  o[  joy  by  day  and  a  cami-val  ot  light 
by  night  or  are  you  going  to  sit  back  and  lose 
your  opportunity? 

Advertise  Philadelphia  dunng  Elks'  \\'eek 
-don't  lei  them  think  th?t  we  go  to  sleep  at 
sunset!  If  all  the  limis  in  the  city  agree  to 
tlluminaie  their  places  cl  business — inside  and 
outside — during  that  penod  or  to  install  some 
form  of  Etectrical  Advertising — Philadelphia 
would  prove  to  250,000  visitore  that  it  is  the 
Jightest,  brightest,  most  wide-awake  ciy  in 
Uie  countr>'. 

But  everybody  must    help' 
As  Mayor  Reybum  says — "Get  Busy" 


GET    BUSY! 

I  j^  |S  Mayor  Reybum  says — "Gel  Busy  ''' 
{KS^  Philadelphia  is  never   going   to  be  as  big 

as  It  has'  a  nght  to  be  until  its  manufacturers 
and  its  citizens  get  busy  bootning  it, 

Philadelphia  is  the  worst  advertised  city  in  the 
country,  and  it's  just  about  time  to  emdov  a  more 
optimistic  advertising  agency 

The  coming  ol  the  Elks  and  their  hnends,  250,000 
strong,  presents  Philadelphians  with  a  magnificent  op- 
portunity to  advertise  the  municipality — an  opportunity 
which,  properly  taken,  will  divert  millions  ol  dollars  to 
the  community  and  add  enormously  to  its  reputation 

What  are  you  going  to  do  about  it  ? 

At  least  decorate  your  place  of  business,  iltuminate 
brilliantly  at  night;  erect  an  Electnc  Sign.  Don't  lorget 
that  the  bnght  streets  are  the  busy  streets — "trade  fol- 
lows the  light." 


The  Philadelphia  Electric  Company 


Tenth  and  Chestnut  Sti 


FIGS.    I,    2   AND  3. — PHILADELPHIA    ELECTRIC   COMPAXV    ADVERTISEMENTS    PRIOR    TO    ELKS'   CARNIVAL. 


pany  is  unusual.  The  power  business,  which  is  much  wanted, 
is  secured  by  adopting  this  method;  while  by  insisting  on  get- 
ting the  evening  lighting  the  combined  cost  would  be  prohibi- 
tive. Other  respects  in  which  Detroit  power  practice  is  unusual 
are  that  special  pains  are  taken  to  assist  customers  in  keeping 
down  constant  losses,  such  as  friction  and  windage,  and  a  re- 
^hicticn  ni  the  standing-charge  item  is  regularly  otTcrcd  in  con- 


few  weeks  before  the  Elks*  convention,  the  Philadelphia  Elec- 
tric Company,  through  its  advertising  manager,  Mr.  Howard  K. 
Mohr,  prepared  a  series  of  advertisements  bearing  directly 
upon  Elks'  week. 

These  differently  worded  advertisements,  which  are  reproduced 
herewith  in  the  order  of  their  appearance,  were  of  sufficient 
size,  7  ins.  deep  by  two  columns  wide,  to  attract  attention.     A 


Special  Store  Lighting 


play. 


■IIZ~|HEN  a  business  distnct  is  illuminated  and 
^"j|        made    brilliant    after   dark    by    Electric 

Signs  or  other  forms  of  Electrical  Dis- 

not  only  advertises  the  city — calls  atten- 
the  fact  that  Philadelphia  is  up  and  doing 
after  sunset — but  it  attracu  trade,  it  acts  as  a 
magnet  to  the  pedestrian  with  money  to  spend. 

Market  Street  during  the  past  year  has  be- 
come a  bnght.  alive  thoroughfare  at  nighi — it  is 
beginning  to  look  like  an  important  highway  in  a 
big  metropolis. 

Just  ask  the  shopkeepers  on  Market  Street 
whether  their  business  hasn't  taken  a  big  money- 
making  jump  as  a  result  of  it. 

Try  the  experiment  of  having  an  Electrical 
Display  during  Elks'  Week!  It  will  bring  you  a 
financial  return  arrd  it  will  help  Philadelphia. 


B 


The  Philadelphia 
Electric  Company 


Everybody  Must  Help 

r^lO-OPERATION  IS  the  secret  of  suc- 
[NR  cess!  If  everybody  in  Philadelphia 
I 1  helped  to  give  the  city  and  its  indus- 
tries a  boost — if  everybody  thought  well  and 
talked  well  of  the  municipality— Philadelphia 
would  be  the  premier  city  of  the  country. 

The  coming  of  the  Elks  presents  a  fine 
opportunity  for  everybody  to  put  a  shoulder  to 
the  wheel  of  welcome. 

Thousands  of  visitors  will  uke  Philadel- 
phia at  Its  own  valuation — a  dead  city  after 
dark  will  create  the  worst  possible  impression. 
Special  Electrical  Illumination  should  be  the 
ieature  of  every  wide-awake,  up-to-date  busi- 

It  will  cost  little  and  it  will 
bring  big  rettima — advertifie  the 
city  and  your  own  business:  get 
the  butineu  houses  in  your  block 
to  do  the  same  thing! 


The  Philadelphia- Electric  Company 

Trnih   and  ChcMnui   Strr^tt 
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sidcration  of  a  customer  undertaking  to  refrain  from  using 
specified  parts  of  his  equipment  during  the  hours  of  the  winter 
lighting  pealc. 


scries  of  specially-designed  borders  were  used  calling  attention 
to  the  fact  that  the  advertisements  had  a  particular  bearing 
upon    the    Elks'    convention.      The    advertisements    speak    for 
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themselves.  They  were  afterwards  reprinted  as  they  appeared 
in  the  different  newspaers,  upon  mailing  cards  and  sent  to  the 
principal  retail  stores  in  the  city.  Solicitors  of  the  company 
were  then  sent  to  follow  up  this  double  advertising  and  to 
secure  the  business.  Judging  from  the  results,  the  advertis- 
ing must  have  been  very  effective,  although  the  solicitors  and 
the  occasion  also  contributed  not  a  little  to  that  end.  An  other- 
wise staid   and  quiet   city  was   thus   transformed   for   a   week 


The   Lesson  of 
Elks'  Week 


ID. 


afle 


F  Elks'  Week  leaches  no  other  lesson 
II  demonstrate  to  Philadelphia 
lesa  men  thai  bnlhant  Electrical 
of  the  streets  at  Tiighl  is  essential 
I    traffic    and    increased    business 


The  streets  m  Philadelphia  that  are  to- 
day developing  the  fastest  along  the  lines  of 
business  expansion  are  the  ones  that  display 
the  greatest  amount  of  Electrical  illumination 


i  tha 


alle 


The  business  hou 
Electrical  Advertising  for  Elks"  Week  have 
done  the  city  a  very  real  service— and  they 
have  incidentally  advertised  themselves  in  a 
manner  that  will  show  a  splendid  return  in 
new  and  profitable  business. 

We  urge  you  all  to  maintain  at  least  a  por- 
tion of  this  efectrical  advertising  permanent- 
ly—it will  materially  aid  your  business,  it  will 
advertise  your  street,  it  will  help  the  city 
Rates  and  estimates  for  permanent  Electrical 
display  free  of  charge. 

The  Philadelphia 
Electric  Company 

Tenth  aTui  Chcitnut  Streets 


FIG.    7. — FINAL   ADVERTISEMENT   OF    THE    SERIES. 

into  a  city  of  jollification,  the  gloom  of  night  being  dispelled 
by  myriad  electric  lamps.  The  electric  light  company  deserves 
great  credit  for  the  part  it  played  in  this  transformation.  As 
is  generally  the  case,  however,  with  public  service  corporations 
this  is  often  not  forthcoming,  so  that  the  company  must  be  con- 
tent with  the  consciousness  of  having  done  its  part  well. 


Public  Service  Diplomacy. 

The  following  from  Stone  &  Webster  Public  Service  Journal 
is  addressed  by  the  "The  Retired  Manager"  to  an  up-to-date 
successor  worried  at  the  introduction  before  a  council,  by  an 
Alderman  Peterson,  of  a  resolution  asking  for  a  municipal 
inspector  of  meters.  After  sketching  the  beginning  of  the  com- 
pany when  the  officers  knew  all  of  its  patrons  "well  enough  to 
eat  in  the  kitchen  with  the  family"  and  when  the  "  'Employees,' 
as  you  call  them,  were  our  neighbors,"  he  proceeds  as  follows: 

"Now,  as  I  view  it,  a  conductor  while  on  duty  rs  no  longer 
a  citizen ;  he  is  clothed  with  a  uniform,  given  a  book  containing 
more  rules  than  I  should  care  to  count  on  a  hot  day,  and  turned 
loose  on  the  public,  an  integral  part  of  a  corporation  that  knows 
nobody  nor  frequents  the  kitchens  of  the  lowly.  When  this 
individual  tells  a  person  to  "step  lively'  or  directs  him  to  the 
'next  car'  with  his  eyes  fixed  as  though  he  saw  two  dollars  in 
the  distance,  that  person  takes  a  dislike  to  the  terms  of  the 
franchise.  These  haughty  ways  and  the  habit  of  calmly  ignor- 
ing a  patron's  existence  are  sure  to  culminate  some  day.  Per- 
haps the  motorman  is  so  busy  with  another  corporation  atom 
that  the  citizen  is  left  standing  on  the  corner,  with  another  car 
■due  in  37  minutes,  if  it  is  on  time.  He  is  now  due  to  drop  in 
on  you,  in  order  to  express  to  you  how  pleased  he  feels  over 
the  incident.  Do  you  tell  him  to  come  right  in,  shake  him  by 
the  hand,  and  listen  as  though  you  are  interested?  Not  on  your 
life,  you  don't,  my  boy.  You  keep  him  cooling  his  heels,  and 
heating  his  insides,  while  you  figure  out  how  many  ohms  re- 
sistance there  arc  in  396  feet  of  trolley  wire,  and  when  he  docs 
get  in  you  assume  a  judicial  air  that  would  leave  a  Chief 
Justice  of  the  United  State.s  Supreme  Court  in  the  backstretch. 


Vou  are  going  to  decide  which  is  right,  the  employee  or  the 
patron — it  stands  out  all  over  your  visage  like  the  horn  on  a 
rhinoceros.  When  this  man  leaves  your  managerial  presence, 
he  has  taken  his  first  degree  in  political  economy,  and  has  more 
ideas  on  the  subject  of  municipal  ownership  than  William  J. 
Bryan.  I  saw  the  other  day  that  Marshal!  Field  said  his  success 
was  due  to  one  rule — 'Always  start  with  the  premise  that  a 
complaining  customer  is  right.'  You  see,  he  had  been  watching 
his  diplomatic  department. 

"You  say  that  you  don't  know  what  ails  Alderman  Peterson; 
well,  I  do.  Peterson  came  from  down  in  Acton  County; 
started  here  as  a  carpenter,  working  at  his  trade.  He  got  a 
little  money  together,  and  borrowed  more  from  Samuel  Fuller 
to  start  in  for  himself.  Naturally,  Peterson  was  more  or  less 
friendly  with  the  Fuller  family.  Old  Samuel  Fuller  died  leaving 
nothing,  on  account  of  bad  investments.  His  son  George  went 
to  work  as  a  clerk,  and  is  living  in  a  rented  house  over  in  the 
Third  Ward.  Right  here  is  where  your  municipal  meter  in- 
spector comes  in.  George  has  to  be  somewhat  economical  and 
somewhat  minute  in  his  financial  estimates,  and  it  is  probably 
tliis  that  led  him  to  the  conclusion  that  his  meter  was  a  trifle 
nimble  as  it  were.  He  brought  this  to  the  attention  of  your 
minions  down  stairs,  and  after  listening  to  a  series  of  conver- 
sations that  resembled  that  machine  that  was  used  by  the  tele- 
plione  company  a  while,  and  which  told  you  in  perfectly  re- 
spectable, but  exasperating  language,  'The  line  is  busy,  please 
ring  off,'  he  got  peevish  and  refused  to  pay  his  bill,  his  lights 
were  then  shut  out  and  he  has  now  enlisted  Peterson  on  his 
side. 

"Now  if  your  diplomatic  department -had  been  as  well  de- 
veloped as  your  administrative  department,  George  would  have 
been  advertising  the  company  at  no  salary. 

"I  tell  you,  Jim,  you  can't  operate  a  company  as  we  old  fel- 
lows used  to ;  you  would  be  ashamed  to ;  nor  can  j-ou  deal  with 
the  public  with  the  nonchalance  of  twenty  years  ago.  You  have 
solved  the  operating  problem  to  the  queen's  taste,  and  the  diplo- 
matic department  is  now  up  to  you  good  and  hard,  and  the  be- 
ginning is  to  surround  yourself  with  the  right  men.  There  are 
some  drawbacks  to  this  plan,  in  that  a  manager  has  to  scratch 
gravel  to  hold  his  job.  These  capable  subordinates  crowd  to- 
ward the  front  office  pretty  hard." 


Letter  to  the  Editors. 


Charging  for   Electricity. 

To  the  Editors  of  Electrical  World: 

Sirs  : — As  you  know,  I  am  greatly  interested  in  the  problem 
of  charging  for  electricity,  and  believe  that  this  i?  one  of 
the  most  important  considerations  in  the  developmerr  of  the 
central-station  business. 

When  I  devised  the  system  of  charging  which  is  known  either 
by  my  naine  or  as  the  "rcadiness-to-serve"  method,  I  knew  noth- 
ing of  Hopkinson'-  work.  In  fact,  little  was  known  by  any  one 
in  this  country  of  Hopkinson's  methods,  as  evidenced  by  the 
fact  that  two  years  after  the  presentation  of  my  paper  we  were 
unable  to  secure  a  correct  explanation  of  the  Hopkinson 
method  from  the  more  than  200  central  station  men  in  the 
convention  hall  at  Cincinnati  in  May.  1902. 

Through  the  kindness  of  Messrs.  J.  S.  Codman  and  W.  H. 
Gardiner  I  was  given  a  copy  of  this  paper  during  the  last 
winter,  and  after  another  recent  reading  of  this  paper  I  am  so 
favorably  impressed  with  Hopkinson's  method  of  stating  his 
case  that  I  am  prompted  to  ask  your  journal  to  republish  this 
paper,  believing  that  it  is  the  best  paper  on  the  tlieory  of  charg- 
ing which  I  have  ever  seen.  I  also  think  that  Dr.  Hopkinson 
is  entitled  to  be  universally  acknowledged  as  the  Dean  of  the 
School  of  Rate  Making,  and  deser\-es  more  credit  for  his  work 
than  has  ever  been  given  him.  Some  of  the  important  prin 
ciples  of  rate  making,  which  are  not  yet  fully  recognized  in  this 
country,  were  succinctly  stated  by  hi;n  so  long  before  there  is 


August  3,  1907. 


ELECTRICAL      WORLD. 


245 


any  record  of  recognition  by  others,  that  it  leaves  little  chance 
for  doubt  but  that  he  was  the  original  pioneer. 

While  I  freely  admit,  since  having  Dr.  Hopkinson's  work 
called  to  my  attention,  that  much  of  tlie  system  evolved  by  me 
was  not  new,  yet  on  proper  study  it  can  readily  be  seen  that 
the  two  systems  are  far  from  being  identical,  as  has  been  fre- 
quently, but  erroneously  stated.  The  only  diiTerence  of  im- 
portance is  my  additional  "consumer  charge,"  which  I  believe 
constitutes  a  difiference  under  conditions  prevailing  in  this 
country  fully  as  important  as  the  "demand  charge,"  of  which 
Hopkinson  is  undoubtedly  the  inventor. 

My  original  system  was  much  more  refined  and  discriminat- 
ing than  outlined  in  my  paper  before  the  Chicago  convention 
in  May,  1900,  but  in  the  interest  of  simplicity  I  feliminated  every 
factor  possible  which  did  not  greatly  contribute  to  reasonably 
exact  equity. 

The  difference  in  expense  between  the  large  and  the  small 
consumer  cannot.  I  believe,  be  equitably  arranged  except  by  the 
use  of  a  fixed  consumer  charge. 

In  fixing  the  division  between  the  "consumer  expense"  and 
the  "demand  expense"  there  is  no  well  defined  line  of  demarca- 
tion to  be  found.    If  we  assume  that  each  consumer  should  pay 


a  fixed  uniform  charge  to  the  extent  of  the  company's  expense 
to  provide  minimum  service  to  each  consumer,  and  that  the  de- 
mand charge  shall  only  apply  to  that  expense  occasioned  the 
company  to  supply  excess  demand,  then  the  bulk  of  all  the  fixed 
charges  fall  to  the  consumer  charge. 

In  dividing  between  consumer  charges  and  demand  charges  I 
adopt  that  division  which  will  yield  greatest  commercial  flexi- 
bility— in  other  words,  the  greatest  scope  of  application. 

This  explanation  of  the  difference  in  the  two  systems  is 
perhaps  unnecessary,  but  made  to  explain  the  position  which 
I  have  been  forced  to  take  by  insisting  that  for  universal  ap- 
plication the  consumer  charge  is   necessary. 

However,  in  asking  for  the  republication  of  the  Hopkinson 
paper,  I  do  so  because  it  treats  the  rate  problem  in  a  more 
masterly  manner  than  any  other  paper  I  have  seen,  and  because 
I  would  like  to  see  Dr.  Hopkinson  receive  full  credit  in  this 
country  for  the  important  principles  he  so  early  recognized 
and  announced. 

New  York.  Henry  L.  Doherty. 

[That  portion  of  Dr.  Hopkinson's  presidential  address  of 
1892  which  relates  specifically  to  the  subject  of  rates  is  re- 
printed on  page  219. — Eds.] 
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Dynamos,  Motors  and  Transformers. 

Mercury-Vapor  Rectifier. — J.  Polak. — Tests  of  a  mercury- 
vapor  rectifier  of  the  General  Electric  Company.  A  number 
of  oscillographic  curves  are  given,  and  the  chief  results  of  the 
measurements  are  plotted  in  diagrams  and  also  given  in  tables. 
As  a  practical  disadvantage  of  the  mercury-vapor  rectifier  it  is 
mentioned  that  it  will  not  operate  below  a  certain  minimum 
current.  It,  therefore,  does  not  run  "unloaded."  But  this 
disadvantage  is  compensated  for-  to  some  extent  by  the  fact 
that  the  rectifier  is  very  easily  started  and  assumes  its  station- 
ary condition  in  a  few  minutes.  The  minimum  current  at 
which  it  operates  depends  upon  the  distance  of  the  electrodes, 
on  the  conditions  of  cooling  of  the  tube  and  the  values  of  the 
inductances  used.  The  numerical  values  of  the  minimum  cur- 
rent for  different  conditions  are  calculated  and  given  in  tables. 
In  all  other  respects  the  apparatus  is  said  to  have  been  abso- 
lutely satisfactory  and  stable  during  a  fortnight's  tests.  It 
started  immediately  after  lighting  the  auxiliary  arc. — Elck.  und 
Masch.,  June  2. 

Lamps  and  Lighting. 

Testing  of  Street  Lamps. — K.  Edgecombe.— An  article  in 
which  the  author  deals  with  the  anomalies  which  have  hitherto 
existed  in  the  methods  commonly  employed  for  the  comparison 
of  different  forms  of  street  lighting,  and  emphasizes  the  im- 
portance of  taking  actual  tests  in  .^itu.  from  which  can  be  de- 
duced a  "figure  of  merit"  for  the  particular  conditions  under 
which  each  is  being  used.  A  large  number  of  actual  illumina- 
tion curves  taken  in  London  streets,  railway  stations,  etc.,  arc 
given  and  form  interesting  comparisons  between  gas  and  elec- 
tric public  lighting  and  figures  are  worked  out  for  the  total 
cost  per  "candle-foot-yard"  for  various  forms  of  gas  and 
electric  lighting.  Incidentally  it  is  mentioned  in  this  article 
that  one  of  the  most  up-to-date  nnmicipal  councils  in  London 
lets  its  lighting  contracts  on  terms  which  require  the  contractors 
10  furnish  lamps  giving  a  minimum  of  900  candle-power,  "as 
measured  by  the  Council's  traveling  photometer."  The  "travel- 
ing photometer"  consists  of  two  screens,  one  of  which  is 
illuminated  by  the  standard  lamp,  and  the  other  by  the  lamp 
under  test.  The  whole  thing  is  moved  to  and  fro  along  the 
streets  until  the  screens  appear  equally  illuminated,  the  candle- 
power  being  then  calculated  in  the  ordinary  way.  Tho  point  of 
balance  may  thus  occur  at  almost  any  angle,  but  still  the  900 
candle-power  has  to  be  furnished.  A.  P.  Trotter's  old  sugges- 
tion to  measure  the  candle-feet  is  the  only  proper  one,  but  the 


question  has  been  much  discussed  as  to  whether. the  illumination 
should  be  measured  at  a  horizontal  surface  or  at  any  other 
angle,  and  at  what  height  from  the  ground.  There  is  much  to 
be  said  in  favor  of  illuminations  measured  at  45  degs.,  inas- 
much as  they  represent,  as  it  were,  a  compromise  between  the 
horizontal  and  the  vertical,  but  the  drawback  that  no  one 
screen  can  face  all  the  latnps  at  once,  prevents  its  being  adopted 
as  a  really  universal  method  of  comparison.  The  horizontal 
surface  will,  therefore,  be  the  ideal  surface  and  it  has  become 
usual  to  make  measurements  at  a  height  of  from  3  ft.  6  in. 
to  4  ft.  The  author  has  made  extended  tests  in  various  streets 
in  London  using  the  method  of  comparing  the  average  candle 
feet  per  yard  of  street  and  employing  the  Trotter  photometer 
which  has  been  recently  described  in  the  Digest.  It  had  the  dis- 
tinct advantage,  for  the  particular  purpose  in  hand,  of  enabling 
the  lowest  illuminations  to  be  accurately  measured,  and  this, 
moreover,  independently  of  the  color  of  the  light  tested  (which 
ranged  from  that  of  the  mercury-vapor  lamp  to  that  of  the 
flame  arc).  Two  other  essentials  were  that  both  the  illumina- 
tion and  the  candle  power  should  be  measured  at  will,  and  that 
the  instrument  should  be  easily  carried  from  place  to  place.  An 
interesting  incidental  remark  concerning  the  real  and  nominal 
candle-power  of  gas  lamps  refers  to  the  fact  that  the  candle- 
power  found  by  H.  T.  Harrison  for  a  three-burner  high-pres- 
sure gas  lamp  (nominal  1000  candle-power)  in  Kingsway,  was 
515  candle-power,  and  by  S.  L.  Pearce  for  a  similar  lamp 
measured  in  Manchester.  525  candle-power,  while  Bradley, 
in  Westminster,  found  .S73  candle-power.  In  the  present  tests 
it  averages  about  550  candle-power,  which  shows  a  very  satis- 
factory agreement  among  four  independent  observers  making 
tests  on  similar  lamps  at  different  times.  The  results  of  the 
tests  arc  given  in  numerous  diagrams  and  tables  and  the  rela- 
tive cost  under  working  conditions  was  found  to  be  as  follows : 

Relative  cost  of 

Nature    of    lani|).  electricity  or    gas. 

Pastian    mercury    vapor l.o 

Tantalum   lamp   in   Reason    fitting 1.3 

I-ow-pressurc   gas    1.35 

Osram   lamp  in   Reason  fitting l.is 

Nernst  lamp  in    holopliane  globe i.6 

Keilli    high-pressure    gas 1.6 

ITigh-prcssurc    gas     .' 1.9 

Tantalum   lamp  in   f.oftus  lantern 2.1 

The  question  of  color  is  an  important  one.  The  general  pub- 
lic claims  that  the  color  of  an  ordinary  arc  is  either  too  white 
or  too  blue.  .Trotter  attributes  this  to  the  fact  that,  after  dark, 
the  eve  becomes  accustomed  to  a  yellow  light,  and'  Is  dissati<; 
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lied  with  any  other.  As  a  "cheerful"  light  the  flame  arc 
seems  to  be  the  foremost.  The  author  finally  stales  that  the 
object  of  his  paper  was  to  show  what  an  extremely  simple 
thing  it  is  to  obtain  a  thoroughly  systematic  survey  of  the 
illumination  in  a  given  street,  and  that  those  engineers  who 
covet  a  street  lighting  load  may  be  induced  to  avail  themselves 
of  it. — Lond.  Elec.  Eng'ing,  July  4. 

Photometry. — R.  McCourt. — A  paper  read  before  the  (Brit- 
ish) Municipal  Electrical  Association.  All  the  incandescent 
lamps  used  in  the  Harrogate  supply  system  are  previously 
tested  and  the  methods  of  testing  introduced  by  Wilkinson  for 
this  purpose  and  including  wattage  tests  and  candle-power  tests 
are  described.  For  a  i6-cp  lamp  the  limits  within  which  the 
candle-power  may  vary  arc  from  14  to  18.  That  the  systemati- 
cal tests  have  brought  good  results  is  evidenced  by  the  fact 
that  the  number  of  lamps  rejected  in  January,  1906,  was  14.3 
per  cent  and  in  January,  1907,  it  was  only  8.7  per  cent. — Lond. 
Elec.  Eny'ing,  July  4. 

Efficiency  of  Lamps.— H.  Lux.^The  first  parts  of  a  serial  on 
extended  tests  carried  out  in  the  author's  laboratory  on  the 
exact  determination  of  the  ratio  of  the  heat  rays  to  the  light 
rays  from  various  commercial  lamps.  W.  Wedding  has  de- 
vised an  extremely  simple  method  of  separating  the  heat  rays 
from  the  light  rays  and  for  determining  the  ratio  of  their 
energies.  The  method  is  based  on  the  use  of  the  Lummer- 
Kurlbaum  bolometer.  The  present  author  has  found,  however, 
that  the  numerical  values  obtained  by  Wedding  are  quite 
wrong.  Several  examples  are  given  showing  that  the  figures  of 
Wedding  cannot  be  right.  The  author  then  describes  the  bolo- 
metric  methods  of  measurement  and  the  arrangements  of  Kurl- 
baum,  of  Paalzow  and  Rubens,  of  Wedding's  modification  of 
the  latter,  of  the  modification  of  the  Paalzow-Rubens  system 
for  direct  readings,  and  finally  an  arrangement  according  to  the 
compensation  method.  In  the  present  installments  no  final  re- 
sults are  yet  given.  The  serial  is  to  be  continued. — Zeii.  f. 
Belcucht.,  June  10,  20,  30. 

Electric  Lighting  Effects  in  Theatre. — An  article  on  some  new 
electrical  effects  at  the  Alhambra  Theatre  in  London.  In  a  bal- 
let the  dancers  carry  miniature  colored  electric  lamps,  which 
are  switched  off  and  on  frequently  by  a  rotary  switch  driven  by 
a  small  clockwork  motor  fixed  in  the  bodice.  The  motor  runs 
at  constant  speed  for  25  ininutcs  and  weighs  only  a  few  ounces. 
The  small  accumulators  are  also  carried  by  the  dancers  in  thin 
india-rubber  bags.  On  another  occasion  so  many  lamps  arc 
carried  by  each  individual  that  the  electricity  is  to  be  supplied 
through  flexible  cables  from  a  special  switchboard  to  each  per- 
former. Nearly  every  costume  is  connected  to  at  least  i6 
separate  circuits.  The  switchboard  is  highly  complicated. — 
Lond.  Elec.  Eng'ing,  July  4. 

Power. 

Cheap  Energy  Supply  from  Municipal  Stations. — C.  E.  C. 
Shawfield. — A  paper  read  before  the  (British)  Municipal  As- 
sociation. The  author  first  speaks  of  the  Wright  maximum  de- 
mand system  of  cUarging  for  electricity.  He  thinks  this  is  un- 
fair. More  inducements  must  be  made  to  get  motor  customers. 
It  would  appear  to  be  almost  a  settled  principle  that  new  busi- 
ness rates  should  be  based  on  existing  cost  sheets,  with  the  re- 
sult that  the  possibilities  of  the  future  arc  largely  discounted  by 
the  accidents  of  the  past.  The  author  believes  this  principle 
to  be  fundamentally  wrong,  and  would  substitute  therefore  a 
maxim  which  may  be  briefly  expressed  as  follows:  "Adjust 
the  tariff  to  suit  the  competition  and  the  cost  of  production  will 
adjust  itself  to  the  tariff."  That  the  maximum  demand  sys- 
tem is  thought  to  be  unfair  to  motor  users  is  explained  by  the 
fact  that  during  the  months  of  November,  December,  January 
and  February  the  lamp  and  the  motor  loads  overlap,  with  the 
result  that  additional  plant  is  required  to  meet  the  short  peak 
which  usually  occurs  between  4  and  6  p.  m.  in  those  months. 
One  result  of  this  condition  of  affairs  is  that  the  motor  user 
is  debited  with  a  considerable  proportion  of  those  standing 
charges  which  properly  belong  to  the  lamp  user.  The  author 
believes  that  a  solution  of  the  difficulty  is  to  be  found  by  re- 


garding lamps  and  motors  as  two  separate  and  distinct  classes 
of  supply,  each  of  which  should  bear  only  those  charges  di- 
rectly incurred  by  it,  and  if  this  principle  be  adopted  it  will  be 
found  that  in  practice  it  will  often  pay  to  instal  different  types 
of  plant  for  their  respective  requirements.  He  emphasizes  that 
the  motor  load  and  the  lamp  load  should  be  kept  strictly  separ- 
ate.— Lond.  Elec.  Eng'ing,  July  4. — Some  critical  remarks  on 
the  subject ;  it  is  stated  that  the  above  maxim  of  energizing  the 
tariff  has  already  been  adopted  at  some  places ;  "we  have  yet 
to  learn  the  ultimate  financial  result,  but  we  fear  disaster." — 
Lond.  Elec.  Rev.,  July  5. 

Electric  Motors  in  Collieries. — An  illustrated  description  of 
the  electric  equipment  of  the  Cambrian  collieries  in  South  Wales 
where  a  few  years  ago  nothing  but  steam  equipment  was  used. 
The  power  plant  contains  now  two  looo-kilovolt-anipere  gener- 
ating sets  to  supply  alternating  current  to  induction  motors  for 
a  great  variety  of  purposes  in  all  parts  of  the  mine.  There 
are  at  present  some  21  induction  motors  in  use,  ranging  in 
rating  from  220  to  3  horse-power,  the  total  horse-power  of 
motors  being  1890.  Motors  on  the  surface  are  supplied  with 
three-phase  currents  at  low  tension,  the  e.  m.  f.  being  trans- 
formed for  this  purpose  by  static  transformers  from  2200  volts, 
the  voltage  produced  by  the  alternators  in  the  power  hotise,  to 
400  volts.  The  bulk  of  the  supply,  however,  is  conveyed  in 
cables  at  an  e.  m.  f.  of  from  2000  to  2200  volts  down  the  pits, 
and  distributed  to  the  various  motors  at  this  pressure. — Lond. 
Elec.  Eng'ing,  July  4. 

Electric  Motors  in  Textile  Factories. — Cramer-Chape. — An 
illustrated  article  on  the  use  of  electric  motors  in  textile  fac- 
tories. Induction  motors  with  short-circuited  secondaries  are 
specially  suitable  on  account  of  the  risk  of  fire  in  such  plants. 
In  the  electric  equipment  of  a  new  plant  the  machines  should 
be  provided  with  individual  motors,  but  the  author  shows  that 
even  in  the  case  of  a  plant  using  the  group  system  of 
driving,  the  cost  of  operation  can  be  reduced  by  installing  the 
individual-motor  system.  In  the  works  tested  by  the  author,  in 
which  only  two-thirds  of  all  weaving  machinery  is  in  opera- 
tion at  the  same  time,  in  one  large  room  the  no-load  loss  was  44 
per  cent,  in  a  second  room  58  per  cent  of  the  power  consumed 
^Elek.  Zeit.,  July  4. 

Electric  Driving  of  Spinning  Machines. — K.  Schnetzler. — A 
paper  about  the  best  methods  of  electric  driving  of  certain  cot- 
ton spinning  machines.  It  is  shown  that  a  variable-speed  motor 
is  most  useful  for  this  purpose.  Either  a  direct-current  shunt 
motor  should  be  used  or  a  variable-speed  alternating-current 
motor.  A  repulsion  motor  designed  by  Deri  and  stated  to  be 
specially  useful  for  this  purpose  is  described. — Elck.  Kraft  «. 
Bahnen,  July  4. 

Electricity  in  Mines. — C.  P.  Sparks.— .\  paper  read  before  the 
Engineering  Conference  of  the  (British)  Institution  ^f  Civil 
Engineers  discussing  in  a  general  way  the  economies  which  re- 
sult from  the  use  of  electricity,  the  special  advantages  for 
underground  work  and  the  applications  of  electric  winding, 
hauling  and  pumping. — Lond.  Elec,  June  23. 

Pozi'er  Plant. — An  illustrated  description  of  the  Frindsbuo" 
plant  of  the  Kent  Electric  Power  Company.  The  turbo-generat- 
ing plant  installed  consists  of  two  1500-kw  units  delivering 
three-phase  currents  at  11,000  volts  pressure  and  50  cycles,  also 
a  smaller  two-pole,  500-kw  unit  of  similar  frequency,  supplying 
2500-voIt,  three-phase  currents. — Lond.  Elec.  Rev.,  June  21. 

Pumping  Station. — P.  Frenz. — An  illustrated  description  of 
the  pumping  station  of  the  city  of  Moedling.  The  springs  are 
at  a  distance  of  i~  kiji  from  the  city  and  the  small  waterfalls 
which  furnish  the  power  for  operating  the  pumps  are  at  a  dis- 
tance of  3  km  from  the  pumping  station.  Three-phase  currents 
are  transmitted  to  the  station  and  operate  two  6s-hp,  three- 
phase  motors,  which  drive  the  pumps. — Elek.  u.  Masch.,  June  9. 

Poivcr  Plant. — .\n  illustrated  description  of  the  power  plant 
of  the  Norfolk  &  Portsmouth  Traction  Company,  which  fur- 
ishes  energy  to  operate  the  railways  in  Norfolk  and  Ports- 
mouth, Va.,  motors  and  lamps  for  the  Jamestown  Exposition, 
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and  similar  service   lor  several  towns  along  the  Atlantic  sea- 
board.— St.  R'y  Jour.,  July  13. 

Traction. 

Swedish  Railways. — R.  Dahlaxder. — An  illustrated  paper 
(an  abstract  of  which  has  already  been  printed  in  the  Digest) 
on  electric  traction  on  the  Swedish  State  Railways.  After  the 
preliminary  trials  have  been  concluded  the  regular  passenger 
service  by  means  of  electric  trains  was  started  on  Feb.  23  on  the 
trial  road  from  Jarfva  to  Stockholm,  which  is  7  km  long.  A 
passenger  train  consists  of  two  motor  cars,  each  equipped  with 
two  i20-hp  compensated  repulsion  motors  of  the  Allgem.  Elek. 
Ges.,  and  of  two  other  cars,  the  total  weight  being  144  tons 
unloaded  at  a  maximum  speed  of  50  km  and  about  160  tons 
with  passengers;  each  motor  must,  therefore,  haul  40  tons. 
One  motor  car  is  also  able  to  haul  the  whole  train,  so  that  one 
motor  must  haul  80  tons.  The  second  passenger  train  con- 
sists of  a  locomotive  of  22.6  tons  with  two  150-hp  compensated 
series  motors  of  the  Westinghouse  Company.  This  locomotive 
hauls  seven  cars  with  a  total  weight  of  93  tons  unloaded  with- 
out locomotive.  The  train  loaded  with  locomotive  weighs  about 
130  tons,  so  that  each  motor  must  haul  about  65  tons  at  a 
maximum  speed  of  50  km.  Recently  a  part  of  the  line  was 
equipped  with  the  trolley  wire  system  of  the  Oerlikon  Company. 
On  a  part  of  the  line  a  three-axle  locomotive  of  the  Siemens- 
Schuckert  Company  hauls  freight  trains  with  a  maximum 
weight  of  450  tons  so  that  each  motor  must  haul  about  150  tons 
at  20  km  speed.  Three  water  falls  have  recently  been  pur- 
chased by  the  Government,  one  yielding  9000  horse-power,  the 
second  12,000  horse-power  and  the  third  36,000  horse-power  at 
the  turbine  shafts.  The  Government  also  owns  two  powerful 
water  falls  in  southern  Sweden.  It  is  proposed  to  electrify  the 
state  railways  of  southern  Sweden  2086  km  in  length.  Electric 
power  will  be  furnished  by  five  hydro-electric  stations.  Two 
estimates  of  the  cost  are  based  on  the  traffic  in  the  year  1905 
and  on  the  assumption  of  the  traffic  being  60  per  cent  higher 
in  1920.  Electric  power  will  be  transmitted  at  50,000  volts  to 
37  transformer  sub-stations,  where  the  voltage  is  reduced  to 
15,000,  which  is  the  tension  on  the  trolley  wire.  Since  the  elec- 
tric power  is  cheap,  heating  of  all  cars  will  be  done  elec- 
trically. On  the  basis  of  the  traffic  of  1905  it  is  estimated  that 
the  first  cost  of  the  power  plants  will  be  about  $6,000,000,  the 
cost  of  transmission  lines  and  sub-stations  about  $9,000,000, 
hence  the  total  cost  $15,000,000.  For  a  traffic,  60  per  cent 
greater,  the  estimated  cost  of  the  power  stations  is  $7,000,000, 
the  cost  of  transmission  lines  and  sub-stations  $12,000,000, 
hence  the  total  cost  $19,000,000.  For  the  latter  traff.c  the 
water  powers  which  are  owned  now  by  the  Government  would 
not  be  sufficient  and  for  this  reason  two  power  plants,  operated 
by  peat  as  fuel,  have  been  included  in  the  estimate.  It  is  esti- 
mated that  the  net  yearly  saving,  due  to  the  introduction  of 
electric  traction  will  be  about  $10,000  with  the  traffic  of 
1905  and  $370,000  for  the  larger  traffic. — Elek.  Kraft  u.  Bahncn, 
June  14. 

Intcrpole  Motor  for  Traction. — The  interpole  motor  has 
fotind  a  large  field  of  usefulness  in  stationary,  variable-speed 
motors,  and  is  now  entering  the  traction  field.  It  would  seem 
to  be  useful  especially  for  high  voltages,  since  it  is  easier  to 
build  a  compact  high-voltage  motor  with  commutating  poles 
than  without  them.  The  coming  of  a  practical  and  reliable 
railway  motor  for  from  1500  to  2000  volts  would  put  a  new 
phase  upon  the  heavier  railway  work.  A  three-wire  system 
worked  on  a  four-motor  equipment  arranged  in  pairs  with 
from  3000  to  4000  volts  between  the  outside  wires  would  be 
an  important  addition  to  the  means  of  heavy  fraction.  With 
5000  volts  between  the  outside  wires  the  gain  in  distribution 
would  be  so  great  as  to  push  alternating-current  operation  hard, 
especially  if  it  be  considered  necessary  to  drop  the  frequency 
to  about  IS  cycles  to  get  the  best  operating  conditions. — 
St.  R'y  Jour.,  July  6. 

Transmission  Line  in  Intcrurban  Traction.— E.  R.  Cunning- 
ham.—An  illustrated  article  on  the  effect  of  the  transmission 
line   upon   the   reliability   and   efficiency   of   cicrtric   intcrurban 


service.  Among  the  points  discussed  are  the  methods  of 
connecting  the  transformers  and  starting  the  sub-station  rotaries 
so  that  the  accidental  disconnection  of  one  or  even  two  of  the 
transmission  wires  will  not  interrupt  the  ser\'ice. — St.  R'y  Jour., 
July  6. 

Electric  Traction  on  Main  Railways. — Ph.  N.  Pforr. — The 
conclusion  of  his  long  article  in  which  he  discussed  the  general 
problem  of  using  electric  motors  on  main  railways.  From  his 
figures  he  concludes  that  recent  achievements  in  electric  engi- 
neering make  electric  traction  an  equivalent  competitor  to 
steam  traction  in  a  commercial  respect.  This  does  not  fnean 
that  electric  traction  should  replace  steam  traction  in  every 
instance.  On  railways  with  light  traffic  it  would  not  do  to 
increase  the  first  cost  by  electric  equipinent,  but  if  such  rail- 
ways are  excluded  the  results  become  even  more  favorable 
to  the  electric  system  than  is  apparent  from  the  figures  in  the 
article  which  are  average  figures.  In  other  words,  "It  is  certain 
that  in  the  Prussian  Street  Railway  network  there  are  lines 
on  which  the  introduction  of  electric  traction  would  represent 
a  commercial  success." — Elek.  Kraft,  u.  Bahnen,  June  22. 

Boston.— A  long,  illustrated  account  of  the  plants  of  the 
Boston  &  Eastern  Electric  Railroad  w^hich  is  now  endeavoring 
to  secure  permission  to  build  a  high-speed  electric  railway 
between  Boston,  Lynn,  Salem  and  other  points.  Abstracts  are 
presented  of  the  hearings  before  the  Massachusetts  Railroad 
Commissioners  of  the  relative  merits  of  the  present  steam  and 
proposed  electric  service.  A  detailed  estimate  of  the  probable 
cost  of  the  line  is  included. — St.  R'y  Jour.,  July  13. 

Alternating-Current  Traction. — J.  R.  Hewitt. — A  description 
of  the  Illinois  Traction  System,  with  an  account  of  the  single- 
phase  work  now  being  carried  out  on  certain  lines  operated  by 
this  syndicate. — St.  R'y  Jour.,  July  6. 

Braking. — W.  Kummer. — A  description  of  a  series  of  tests 
on  employing  alternating-current   series  motors   as   generators 
to  produce  a  braking  effect. — Elek.  Kraft,  u.  Bahnen,  July  4. 
Installations,  Systems  and  Appliances. 

E.vtension  of  Electricity  Sufply  to  Outlying  Districts. — R.  L. 
ACLAND. — A  paper  read  before  the  annual  convention  of  the 
(British)  Municipal  Electric  Association  in  which  the  author 
discusses  the  extension  of  an  electricity  supply  to  outly- 
ing districts,  taking  as  an  example  the  case  of  Chesterfield, 
where  the  lighting  supply  to  an  outlying  suburb  is  taken  from 
the  traction  mains  and  the  voltage  regulator  of  Tirrill  is  used 
to  steady  the  pressure.  The  operation  of  the  regulator  can  be 
traced  by  reference  to  Fig.  i.  When  starting  up,  the  voltage 
of  the  generator  is  raised  by  hand  rheostat  to  about  210  volts 
(the  supply  being  at  240),  and  the  regulator  is  then  switched 
in.  It  inmiediately  short  circuits  all  the  shunt  resistance  that 
has  been  left  in,  by  the  spring  pulling  against  the  solenoid  and 


FIG.     I. — DIAGRAM    OF    SUPPLY     SYSTEM     WITH     REGULATOR. 

closing  the  contacts,  and  the  voltage  commences  to  rise  to  the 
maximum  of  300  at  the  machine.  On  reaching  the  pressure 
for  which  the  main  control  coil  has  been  set,  however,  the 
solenoid  overcomes  the  spring  tension,  and  the  resistance  is 
again  inserted  as  the  contacts  open  and  the  voltage  tends  to 
fall  to  .'10.  This  operation  is  repealed  at  high  frequency,  and 
the  resultant,  on  the  recording  chart  of  a  voltmeter  with  the 
dashpot  taken  off,  is  practically  a  straight  line  at  any  prede- 
termined pressure  for  which  the  spring  tension  on  the  main 
coil  has  been  set.  The  only  things  that  require  attention  are 
the    contacts,    and    neglect    of    these    will    cause    trouble,    and 
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gradual  Inirning  of  the  silver  tips  must  be  made  up  for  by 
adjustment  to  keep  them  the  proper  distance  apart,  about  1/16 
in.  The  silver  must  not  be  burnt  completely  off,  and  dirt  or 
dust  must  be  kept  off  the  contacts.  The  sparking  on  the  relay 
contacts  is  taken  up  largely  by  condensers  placed  in  multiple 
with  them,  but  these  must  be  assisted  by  cutting  out  with  the 
liand  rheostat  as  much  of  the  shunt  as  possible  consistent  with 
the  regulator  having  control  of  the  maximum  rise  in  voltage, 
for  by  this  means  the  burning  of  the  contacts  will  be  reduced 
as  will  also  any  chance  of  a  flicker  on  the  lamps  with  a  small 
load  on  the  generator.— Lond.  Elcc.  Eng'ing,  June  27. 

Cost  of  Electricity  and  Tariff.— 'R.  H.  Burnett.— A  paper 
read  before  the  British  Municipal  Electrical  Association.  The 
author  first  discusses  the  necessity  of  keeping  exact  records  of 
the  cost  of  electricity  supply,  and  gives  the  law  for  the  costs 
of  supply  for  instance  in  somewhat  like  the  following  way: 
Total  costs  equal  13.48  cents  per  kw-day  (standing  charges) 
plus  1.20  cents  per  kw-hour.  He  then  discusses  how  to  use 
such  information  for  fixing  the  tariff.  His  recommendations 
are  as  follows : 
Supply  for  Lamps: 

(1)  A  maximum  demand  rate  so  arranged  that  the  price 
charged  to  a  consumer  using  the  supply  for  two  hours  per 
day,  is  from  10  per  cent  to  15  per  cent  in  excess  of  the  ascer- 
tained cost  of  the  supply. 

(2)  (a)  An  optional  flat  rate  for  any  consumer  based  upon 
two  hours'  daily  use  of  the  supply  on  scale  (l). 

(2)  (t)  Optional  flat  rate  for  particular  classes  of  con- 
sumers, such  as  hotels,  clubs,  public  houses,  and  dwelling 
houses,  based  upon  scale  (i),  the  rate  being  fixed  according 
to  the  ascertained  average  daily  use  of  the  supply  by  these 
consumers. 

Supply  for  Motors  and  Heaters: 

(3)  A  maximum  demand  rate  in  which  the  initial  and  final 
prices  are  each  one-half  of  the  prices  charged  on  scale  (i). 

(4)  An  optional  flat  rate  for  all  consumers  based  upon  two 
hours'  daily  use  of  the  supply  on  scale   (3). 

Supply  to  Special  Consumers: 

(5)  The  price  charged  to  be  the  ascertained  cost  of  supply 
plus  10  per  cent  to  15  per  cent  for  profit. 
Restricted-hour  or  Two-rate  Supply: 

(6)  The  price  to  be  based  upon  the  ascertained  "running 
costs"  of  supply  plus  50  per  cent  for  the  proportion  of  standing 
costs,  use  of  plant,  and  profit.  Any  supply  taken  between 
sunset  and  12,  midnight,  to  be  charged  at  the  maximum  price 
on  scale  (i).  In  the  long  discussion  which  followed  J.  F.  C. 
Sncll  and  W.  W.  Lackie,  among  others  took  up  a  strong  posi- 
tion in  favor  of  the  maximum  demand  system. — Lond.  Elec. 
Eng'ing,  July  4. 

I'ozvcr  Factor. — A.  J.  Cridge. — In  a  paper  read  before  the 
(British)  Municipal  Electrical  Association,  the  author  dis- 
cusses the  means  which  are  being  adopted  at  Sheffield  for  the 
improvement  of  the  power  factor  of  the  system  in  view  of  the 
large  alternating  motor  load.  A  single  instance  is  described 
as  follows :  A  motor-generator  used  to  furnish  the  direct 
current  supply  in  the  center  of  Sheffield  has  a  rating  of  120  hp, 
but  it  is  not  loaded  to  more  than  40  hp  as  a  rule.    Fig.  2  shows 
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ru;.  J. — iiiAGRAM  or  connections  oe  one  phase. 

the  connections  of  one  phase  of  the  motor.  In  order  to 
obtain  some  comparisons,  a  wattmeter,  ammeters,  and  volt- 
eicr  were  introduced  into  both  phases,  and  readings  won- 
taken  with  the  machine  running  at  200  volts  in  the  ordinary 
way.  The  instruments  were  allowed  to  remain  in  the  200-voit 
circuit,  and  the  machine  was  switched  over  on  to  the  so-volt 
winding  of  an  auto-coil  used  for  starting  it.  The  conditions 
were    thereby    greatly    improved ;    the   power    factor   w'lich    at 


200  volts  with  0.35  became  0.9  at  50  volts.  The  author  then 
shows  how  to  improve  the  power  factor  of  a  system  by  in- 
stalling a  synchronous  motor  capable  of  dealing  with  the 
wattless  current ;  some  means  must  be  provided  of  altering  the 
field  strength  so  as  to  diminish  or  increase  its  condenser  effect 
according  to  the  amount  of  wattless  current  flowing.  A  scheme 
based  on  this  principle  and  to  be  introduced  in  Sheffield  is 
then  described. — Lond.  Elec.  Eng'ing,  July  4. 

Electrical  Industry  in  Italy.— E.  Jona  and  M.  Bo.vghi. — 
Abstracts  of  two  papers  presented  before  the  congress  of 
Italian  Electrical  Societies.  In  Jona's  paper  on  the  develop- 
ment of  electrical  engineering  in  Italy  during  the  last  ten 
years,  statistical  data  are  given  on  the  manufacture  of  various 
electrical  machinery  in  Italy.  In  1905  electric  motors  of  an 
aggregate  rating  of  32,000  kw  were  installed  (against  16,000 
kw  in  1898).  The  total  rating  of  the  12,000  electric  motors 
which  are  now  in  use  in  Italy  (excluding  traction  motors;  is 
100,000  kw.  During  1905  about  650,000  incandescent  lamps  of 
13,000,000  cp  were  in  use,  while  in  1906  there  were  used  about 
3,000,000  (lamps?)..  Since  there  are  only  two  lamp  factories 
in  Italy  many  of  the  lamps  are  imported.  The  paper  of  Bonghi 
refers  to  electrical  industries  in  the  17  provinces  of  Southern 
Italy.  With  a  population  of  9,000,000  inhabitants  there  arc 
145  central  stations  for  public  lamp  and  motor  purposes  and 
274  isolated  plants.  The  amiual  increase  since  1903  is  about  10 
per  cent.  Two  hundred  and  five  stations  use  steam  power,  106 
water  power  and  70  gas  engines.  Three  hundred  and  five 
stations  use  the  direct-current  system,  80  the  alternating-current 
system  and  7  a  mixed  system. — L'Ind.  Elcc,  June  25. 

British  Central  Station  Accounts. — .A.n  account  of  the  annual 
report  of  the  electric  station  of  <PopIar.  The  total  kw-rating 
of  the  station  is  now  3400  kw  and  the  maximum  demand  was 
1980  kw,  while  the  output  was  4,208,302  units,  so  that  the  load 
factor  works  out  at  24.26  per  cent.  The  lamp  connections  for 
private  lighting  represented  64,493  lamps  of  8  cp,  equal  to 
2063.7  kw,  and  the  332  motors  connected  are  equivalent  to 
4710  hp  or  3768  kw.  The  public  lighting  connections  are 
equivalent  to  6037  kw.  The  number  of  kw-hours  generated 
was  5,321,383.  The  total  works  cost  per  kw-hour  sold  was  1.218 
cents,  the  total  cost  excluding  capital  charges  was  1.824  cents 
and  the  total  costs  including  capital  charges  3.516  cents. — Lond. 
Elcc.   Eng'ing.  July  4. 

Depreciation  and  Reserves. — C.  H.  Yeaman. — A  paper  read 
Ijefore  the  ^ British)  Municipal  Electrical  Association.  He 
took  up  the  attitude  that,  in  addition  to  setting  aside  in  munic- 
ipal electrical  undertakings  an  adequate  sum  for  sinking  fund 
purposes,  a  further  full  amount  should  be  provided  for  de- 
preciation. Most  of  the  speakers  in  the  discussion,  among 
whom  were  R.  Hammond  and  Pearson,  took  up  a  somewhat 
different  view,  and  considered  that  municipal  undertakings 
would  be  unfairly  hampered  if  required  to  set  aside  a  sum 
for  depreciation  on  the  scale  recommended  by  the  author  of 
the  paper. — Lond.  Elec.  Eng'ing,  July  4. 

Wires,  Wiring  and  Conduits. 

Energy  Loss  in  Dielectrics  of  Condensers  and  Cables. — B. 
Moxasch. — After  dealing  with  the  subject  historically  the 
author  describes  a  method  of  measuring  dielectric  losses,  and 


FIG.   3. — BRIIXJE   arrangement. 

discusses  the  sources  of  error.  The  method  involves  the  pro 
ducing  of  a  balance  in  the  bridge  arrangement  shown  in  Fig.  3 
hitherto    used    for    capacity    measurements.      In    this    case    the 
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four  arms  of  the  bridge  have  the  following  meanings :  Arm  AD 
contains  the  condenser,  the  loss  of  which  is  to  be  determined. 
Without  making  any  supposition  as  to  the  nature  of  the  loss, 
it  is  permissible  to  assume  the  condenser  in  the  bridge  to  be 
replaced  by  a  perfect  condenser  (without  any  loss)  of  capacity 
Ci  shunted  by  a  pure  resistance  ifi  free  from  capacity  and  in- 
ductance. In  the  arm  AF  there  is  a  perfect  condenser  of 
capacity  C2  in  series  with  a  pure  resistance  ix'i;  in  the  arms 
BD  and  BF  pure  resistances  :>.';  and  zt;  are  inserted.  The 
author  then  discusses  the  two  conditions  which  must  be' fulfilled 
for  the  vanishing  of  the  current  in  the  cross-connection  and 
deduces  several  conclusions  from  these  equations.  One  is  that 
if  the  loss  in  the  condenser  tested  is  exactly  proportional  to 
the  square  of  the  voltage,  this  method  will  quickly  show  it. 
If  the  law  is  exactly  obeyed,  the  instrument  in  the  cross- 
connection  will,  after  the  bridge  is  once  balanced,  indicate  no 
current,  also  when  the  voltage  is  varied.  The  author  also  dis- 
cusses the  proportionality  of  the  loss  to  the  capacity  and  the 
influence  of  the  wave  form  of  voltage,  and  then  discusses 
various  causes  of  error  which  must  be  avoided  in  the  practical 
use  of  this  method.  Serious  difficulties  were  encountered  in 
the  construction  of  the  high-voltage  condensers.  The  author 
finally  succeeded  in  building  an  air-condenser  which  acted 
satisfactorily  up  to  11,000  volts  (effective  value).  It  consisted 
(Fig.  4)    of  two  brass  tubes,   i   m   and  95   cm   respectively   in 
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FIG.    5. — DETAIL  OF  TUBE   SUSPEN- 
SION. 


length,  outside  diameter  no  mm  and  85  mm  respectively,  and 
I  iimi  in  thickness.  One  end  of  the  outer  tube  was  closed  by  a 
hemispherical  bottom,  and  then  surrounded  with  a  paraffin 
block  20  cm  in  height  and  13  cm  in  diameter.  The  inner  tube 
was  closed  by  hemispheres  on  both  ends,  and  at  one  end  a 
brass  rod,  i  cm  thick  and  24  cm  long,  was  soldered,  provided 
with  a  screw-thread  at  its  free  end  for  fastening  the  tube. 
Fig.  5  shows  how  it  was  suspended.  There  were  two  nuts  on 
the  thread,  the  upper  one  of  which  served  for  attaching  the 
lead,  while  the  lower  one  and  the  inner  tube  with  it  rested 
upon  a  wooden  socket  fixed  in  the  paraffin  block  5  cm  in  height. 
This  latter  was  supported  by  a  wooded  board  fastened  on  the 
table  of  a  wooden  stand  by  wooden  clamps.  Any  edges  were 
carefully  avoided  in  the  construction  of  the  apparatus,  as  may 
be  seen,  for  instance,  at  the  nuts  in  the  latter  figure.  The 
capacity  of  this  air  condenser,  amounting  to  0.00023  mfd.  as  a 
maximum,  could  be  varied  in  a  continuous  way.  The  author 
then  gives  the  results  of  his  measurements  describing  first  the 
comparative  measurements  with  voltages  of  diflferent  wave 
form  and  tension  tests. — Lend.  Elec,  June  28  and  July  5. 

Electrophysics  and  Magnetism. 

Plwto-Elcctriiity.—K.  A.  Mili.ikin  and  G.  \Vin<  h ester.— 
An  investigation  of  the  influence  of  temperature  upon  photo 
electric  effects  in  a  very  high  vacuum  and  the  order  of  tfic 
photo-electric  sensitiveness  of  the  metals.  The  chief  results 
are  as  follows :  The  photo-electric  discharge  from  metals 
is  a  phenomenon  which,  like  radio-activity,  is  completely  inde- 
pendent of  temperature.  The  escaping  electrons  arc  therefore 
not  the  free  electrons  of  the  metal,  but  are  rather  electrons 
which     l)ecome     detached     from     the     atom     liccinse      of     the 


coincidence  of  their  own  natural  periods  with  the  periods  of 
the  impressed  asther-waves.  The  positive  potentials  acquired 
by  different  metals  under  the  influence  of  ultra-violet  light  are 
wholly  independent  of  temperature,  and  hence  temperature 
changes  produce  no  change  in  the  velocity  of  the  electron  within 
the  atom,  a  result  which  is  in  accord  with  the  known  thermal 
properties  of  monatomic  gases.  The  order  in  which  metals 
in  a  vacuum  exhibit  photo-electric  sensitiveness  bears  no  rela- 
tion whatever  to  the  Volta  contact  series.  The  relation  be- 
tween this  series  and  the  order  in  which  the  metals  exhibit 
photo-electric  sensitiveness  in  air  is  probably  due  to  the  masking 
of  the  true  photo-electric  effect  by  the  effect  of  the  double- 
layer  formed  between  the  oxygen  and  the  metal.  The  order 
in  which  the  metals  arrange  themselves  with  respect  to  the 
positive  potentials  assumed  in  vacuum  under  the  influence  of 
ultra-violet  light  bears  no  relation  to  the  Volta  contact  series. 
Clean,  unpolished  metals  exhibit  in  a  vacuum,  under  the  influ- 
ence of  a  given  source,  perfectly  definite  and  constant  discharge 
rates.  If  fatigue  effects  occur  at  all,  the  recovery  from  them 
is  complete  in  the  course  of  a  few  minutes. — Phil.  Mag.,  July. 

Magnetic  Compounds  of  Manganese  with  Boron,  Antimony 
and  Phosphorus. — Wadekind. — Until  a  few  years  ago  the  only 
magnetic  metallic  substances  known  were  iron,  nickel  and 
cobalt.  Then  several  alloys  of  non-magnetic  constituents  were 
found  to  be  strongly  magnetic,  all  of  which  contained  man- 
ganese, viz.,  manganese-tin,  manganese-aluminum  and  mangan- 
ese-aluminum-copper. It  appears,  however,  that  Wohler  had 
noticed  nearly  50  years  ago  the  first  case  of  a  magnetic  com- 
pound of  non-magnetic  elements  in  the  oxide  of  chromium 
CrsOs.  The  present  author  has  recently  found  that  the  boride 
of  manganese,  MnB,  has  remarkably  strong  magnetic  properties, 
probably  one-quarter  to  one-half  as  great  as  soft  iron,  while 
the  compound  MnB-  appears  not  to  be  magnetic  at  all.  The 
antimonide,  MnSb,  seems  to  be  about  twice  as  strongly  mag- 
netic as  the  boride,  while  the  phosphide  Mnjft  shows  this 
property  to  a  much  slighter  extent. — From  Berichte,  Vol.  40, 
p.  1259,  abstracted  in  Am.  Jour  of  Science.  July. 
Electrochemistry  and  Batteries. 

Electro-Metallurgy.— 'Q.  Blount. — A  paper  read  before  the 
Engineering  Conference  of  the  (British)  Institute  of  Civil 
Engineers.  The  author  gives  a  sketch  of  what  he  calls  the 
principal  electro-metallurgical  industries,  namely,  refining  of 
copper,  manufacture  of  aluminum  and  the  manufacture  of 
sodium ;  but  "the  largest  of  all  electro-metallurgical  industries 
will  be  the  manufacture  of  steel."  Zinc  is  a  metal  not  at  pres- 
ent smelted  electrically,  but  which  for  chemical  and  physical 
reasons  is  excellently  fitted  for  production  in  that  manner. 
There  is  much  the  same  reason  to  replace  the  present  furnaces 
with  their  numberless  small  and  costly  retorts  by  a  furnace 
inlernally  heated  by  electricity  as  there  was  to  supersede  the 
older  mode  of  making  phosphorus  and  carbon  bisulphide  by  the 
electrical  methods  now  in  upeiation. — Loud.  Filcc,  June  28. 
Units,  Measurements  and  Instruments. 

Three-voltmeter  Method  for  Determining  the  Iron  Losses. — 
H.  Zipp. — The  author  first  gives  the  simple  diag«iam  Ijy  moans 
of  which  the  ihrec-vollmeler  method  enables  one  to  find  all 
relations  of  current,  phase-difference,  and  power  consumption 
in  inductive  circuits,  if  the  inductances  contain  no  iron.  Me 
then  shows  how  the  diagram  is  to  be  altered  if  the  induct- 
ances contain  iron  and  also  shows  that  the  three-voltmeter 
method  enables  one  to  determine  the  iron  losses  by  a  second 
measurement.  Moreover,  this  method  has  certain  advantages 
over  the  use  of  the  wattmeter. — Elck.  Mid  Masch.,  June  30. 
Telegraphy,    Telephony    and    Signals. 

.ludible  Signals  on  Railways. — W.  Dawson. — A  paper  read 
before  the  Engineering  Conference  of  the  (British)  Institute  of 
Civil  Engineers,  describing  a  system  which  has  been  in  use 
for  the  past  15  months  on  a  section  of  the  Great  Western 
Railway.  The  parts  consist  erf  a  slightly  arched  piece  of  fim 
ber  from  40  ft.  to  60  ft.  long,  bolted  to  Wic  sleepers  midway 
between  the  two  running-rails,  on  top  of  \'  'lirh  is  bolted  a 
b.Tr  of   T-iron   '■uitably   motnited   and   insulp'.id.   the   bar  being 
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electrically  connected  by  means  of  a  length  of  telegraph  wire 
to  a  switch  at  the  signal-box.  This  bar  is  electrified  by  pulling 
a  lever  when  it  is  desired  to  give  the  "all  right"  signal.  There 
is  no  moving  part  in  this  ground  apparatus.  This  fixed,  non- 
movable  sloping  bar  also  serves  the  purpose  of  lifting  a  rod 
connected  with  a  mechanical  device  fixed  beneath  the  engine 
of  a  standardized  design  to  fit  any  engine.  The  lifting  of 
this  rod  opens  a  small  steam-whistle  fixed  in  the  cab  of  the 
engine  when  it  is  desired  to  give  the  "danger"  signal.  To  give 
the  "all  right"  signal,  the  action  set  up  by  the  electrified  bar 
on  the  ground  apparatus  restrains  the  whistle  from  blowing, 
but  rings  a  bell.  When  the  whistle  or  the  bell  sounds,  it 
continues  to  do  so  until  the  driver  shuts  it  off,  and  without 
any  further  action  on  his  part  it  is  ready  to  produce  the  same 
signal  again  at  the  next  station.  Neither  frost  nor  snow  pre- 
vents the  operation  of  the  "danger"  signal.  Seeing  that  the 
device  is  available  at  all  times  and  in  all  states  of  the  weather, 
it  follows  that  fixed  distant  semaphores  are  not  needed,  and 
their  cost  and  maintenance  and  lighting  need  not  be  incurred. 
The  Great  Western  Railway  Company  has  removed  them 
altogether  on  the  smgle  branch  line  referred  to. — Lond  Elec, 
June  28. 

Miscellaneous. 

IVeldintj  of  Structural  Materials  In  Place. — H.  A.  RucK- 
Keene. — A  paper  read  before  the  Engineering  Conference  of 
the  (British)  Institute  of  Civil  Engineers.  After  a  descrip- 
tion of  the  Thomson  process  of  electric  welding  he  describes 
the  Benardos  system  of  electric  welding  in  which  an  arc  is 
employed.  The  articles  to  be  welded  are  placed  in  position 
and  are  connected  by  a  cable  to  the  positive  pole  of  the  dynamo, 
and  the  negative  pole  is  connected  to  a  carbon  pencil.  On  the 
pencil  being  brought  into  contact  with  the  article  to  be  dealt 
with  and  then  withdrawn  a  short  distance,  an  electric  arc  is 
formed  which  rapidly  heats  the  part  in  close  proximity  to  the 
arc.  When  the  surface  of  this  part  is  fused  a  small  piece  of 
metal  is  added,  and  this  becomes  fused  and  attaches  itself  to 
the  fused  surface ;  this  process  is  continued  until  sufficient  meta! 
has  been  added  and  fused  to  fill  the  space  between  the  parts  to 
be  united.  Great  care  must  be  taken  to  ensure  that  each  and 
every  one  of  the  small  pieces  of  the  metal  added  becomes  firmly 
attached  before  adding  more  metal  to  it.  Many  successful 
repairs  have  been  carried  out  by  this  process,  more  especially  to 
steel  castings,  etc.,  and  it  is  generally  considered  necessary  to 
anneal  the  parts  dealt  with,  after  the  operation,  to  relieve  the 
contraction  strains  set  up  by  the  intense  local  heat.  In  another 
system,  instead  of  the  carbon  pencil,  a  small  rod  of  specially 
prepared  iron  is  used ;  this  itself  becomes  fused  in  the  arc 
and  forms  the  metal  which  builds  up  the  so-called  welded  joint. 
The  use  of  the  oxy-acetylene  and  oxy-hydrogen  flame  for 
welding  and  of  the  aluminothermic  process  for  welding  are 
also  dealt  with. — Lond.  Elec,  June  28. 

Workingmen's  Compensation  and  Insurance. — J.  J.  H.  Stans- 
FiELD. — The  author  deals  with  the  effect  of  the  new  (British) 
Employers'  Liability  Act  upon  the  position  of  the  manufacturer, 
and  sJiows  that  in  some  ways  the  Act  is  obscure,  besides  adding 
materially  to  the  employer's  IiabiIity.-«-Lond.  Elec,  June  28. 

Sales  Contracts. — B.  A.  Brennan. — A  second  article  on  the 
subject  discussing  different  kinds  of  sales  contract^  The 
author  first  deals  with  simple  sales  contracts,  and  then  with 
conditional  sales  and  discusses  patent  clauses  and  terms  of 
payment. — Elec.  Jour.,  July. 
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A  Practical  Guide  for  Authors.     By  William  Stone  Booth. 

Boston :  Houghton,  Mifflin  &  Company.     180  pages.     Price 

50  cents. 
This  useful  little  volume  will  be  of  assistance  to  any  one  who 
writes  even  infrequently  for  prirft.  The  opening  section  deals 
with  the  preparation  of  manuscript,  in  which  advice  is  given 
as  to  its  material  form,  with  reference  to  size  of  sheet,  spacing, 
notes,  illustrations,  etc.     We  are  glad  to  see  stress  laid  on  uni- 


formity of  size  of  sheet,  forwarding  copy  unrolled  or  un 
folded  and  unbound.  Following  sections  are  devoted  to  market- 
ing copy  and  relations  with  publishers.  Then  come  sections  on 
proofreading,  signs  used  in  proofreading  and  types.  The  re- 
mainder of  the  book,  or  about  two-thirds  of  the  contents,  is 
devoted  to  rules  for  spelling,  punctuation,  capitals,  etc.,  includ- 
ing sections  on  French  and  German  spelling.  Lists  are  given  of 
words  spelled  differently  by  different  authorities,  but  so-called 
"simplified  spelling"  is  not  recognized.  Sections  that  will  b« 
found  particularly  useful  are  those  on  compounds,  division  of 
words,  capitals  and  miscellaneous  points  of  style. 


A.  German  Science  Reader.  With  Notes  and  Vocabulary.  By 
William  H.  Wait  New  York:  The  Macmillan  Company. 
321  pages. 
The  object  of  this  "reader"  is  commendable,  aiming  as  it 
does  to  provide  suitable  selections  in  German  scientific  litera- 
ture for  the  growing  body  of  college  and  university  students 
who  need  them.  The  subjects  treated  are  limited  to  physics, 
chemistry,  astronomy,  geology  and  mineralogy",  and  any  stu- 
dent who  covers  100  of  the  180  pages  of  reading  matter  best 
suited  to  the  nature  of  his  studies  will  have  gained  such 
acquaintance  with  style  and  terminology  that  will  enable  him 
to  read  without  much  labor  the  technical  works  and  periodi- 
cals that  are  of  gfreatest  use  to  him.  The  extracts  are  followed 
by  notes,  verbal  and  grammatical,  on  each  of  the  six  sub- 
jects treated;  and  the  last  100  pages  of  the  reader  are  given 
over  to  a  vocabulary  which  will  prove  to  be  a  great  economizer 
of  time  over  the  use  of  the  cumbersome  lexicon. 


Electric  and  Magnetic  Measurements  and  Measuring  In- 
STRU.MEXTs.     By   Frank   W.   Roller,    M.    E.      New   York: 
McGraw  Publishing  Company.    404  pages,  312  illustrations; 
Price,  $3.50. 
The  title  of  this  book  is  somewhat  misleading,  as  the  work  is 
principally  devoted  to  the  instruments  and  devices  in  general  use 
for  measuring  electric  and  magnetic  phenomena,  their  construc- 
tion and  method  of  use  being  fully  treated. 

The  book  is  a  timely  one  and  it  contains  much  information 
necessary  to  the  electrical  profession,  which  has  hitherto  been 
available  only  in  a  scattered  and  disconnected  form.  It  covers 
its  field  broadly.  Instruments  and  standards  of  nearly  every 
known  kind,  both  commercial  and  laboratory,  are  here  given  a 
place,  their  construction  shown  and  described,  their  possible 
errors,  defects  or  advantages  pointed  out,  and  directions  for 
their  manipulation  set  forth.  Many  practical  suggestions — the 
result  of  the  author's  long  and  varied  experience  in  this  branch 
of  the  art— are  given  in  connection  with  the  setting,  care  and 
operation  of  the  various  devices  described.  Probably  the  most 
complete  exposition  of  the  Wheatstone  bridge  in  its  many 
variants  ever  written,  is  in  this  work. 

The  opening  chapter  defines  the  electric  units.  The  second 
chapter  covers  the  standards  of  measurement,  voltage,  resist- 
ance, inductance  and  capacity,  with  brief  references  to  the 
potentiometer,  tangent  galvanometer,  ampere  balance  and  elec- 
trostatic voltmeter — a  somewhat  heterogeneous  group.  Chapter 
III,  "Galvanometers"  covers  the  reflecting,  hot-wire  and  D'Ar- 
sonval  types.  It  is  regrettable  that  ballistic  and  tangent  galvano- 
meters are  not  here  mentioned,  and  nowhere  in  the  work  is  the 
general  equation  of  the  latter  derived,  while  the  former  receives 
but  scant  consideration  in  the  chapter  on  "Capacity."  Chapter 
IV  on  "Potentiometers"  is  admirably  complete.  In  Chapters 
V,  VI,  VII,  VIII,  IX  and  X  entitled,  "The  mcasurcm.nt  of  Re- 
sistance," measurement  of  current,  potential,  power,  capacity 
and  inductance,  respectively,  the  instruments  required  and  .the 
methods  of  using,  are  described.  Chapter  .\I  takes  up  "Mis- 
cellaneous Determinations,"  such  as  wave  form,  frequency, 
phase  relation,  speed  variation,  and  transformer  testing.  Chap- 
ter XII  is  on  "Location  of  Faults."  In  Pan  II,  Chapter  I  cov- 
ers recording  instruments:  Chapter  II,  integrating  meters,  and. 
Chapter  III  maximum  demand  meters. 

Part   III   is   devoted   to   magnetic   measurements.   Chapter   I 
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taking  up  the  magnetic  units.  Chapter  II  is  on  measurement  of 
field  strength,  and  Chapter  III  on  measurement  of  permeabil- 
ity, and  Chapter  IV  on  measurement  of  hysteresis. 

In  such  a  complete  manual  it  is  unfortunate  that  more  care- 
ful proofreading  was  not  done  and  the  errors  which  have  crept 
in  eliminated.  For  instance,  on  page  67  the  equation  for  the 
Ayrton  and  Mather  universal  galvanometer  shunt  is  incorrect 
in  that  R  should  be  the  resistance  of  the  shunt,  plus  that  of 
the  galvanometer,  while  it  is  given  as  the  resistance  of  the 
shunt  alone.  Also  on  page  235  the  numerical  illustration  of 
the  decrement  of  a  ballistic  galvanometer  is  given  as'  1.04,  and 
it  should  be  1. 11.  The  names  Thompson,  Thomson  and  Kelvin 
are  hopelessly  mixed  and  occasionally  the  symbol  C  for  capa- 
city replaces  /  for  current.  These  matters  are,  however,  trivial 
compared  with  the  large  amount  of  good  and  helpful  infor- 
mation in  the  book,  and  a  proper  errata  sheet  should  clear 
these  minor  errors. 

New  Motor  Rheostats. 


The  National  Board  of  Fire  Underwriters  proposed  recently 
a  rule  bearing  on  the  vital  part  of  a  motor-starter,  the  re- 
sistance, which  has  aroused  general  interest.  This  rule  stated 
that  the  resistance  conductor  should  possess  a  low  or  negligible 
temperature  coefficient.  One  of  the  arguments  against  the  pro- 
posed rule  was  to  the  effect  that  resistance  material  of  low 
temperature  coefficient  cost  so  much  that  motor-starting  rheo- 
stats would  have  to  be  built  with  less  material.  This,  it  was 
stated,  would  require  that  the  resistance  material  be  imbedded 
close  to  a  heat  absorbing  mass  and  such  construction  would 
interfere  with  the  rapid  cooling  of  the  rheostat.  In  the  light 
of  this  discussion,  the  new  motor  starting  rheostats  (Fig.  i ) 
just  placed  on  the  market  by  the  General  Electric  Company  have 
special  interest.  This  line  of  rheostats  with  no-voltage  re- 
lease, and  with  no-voltage  and  overload  release,  is  constructed 
with  a  new  resistance  unit  not  only  having  a  negligible  tem- 
perature coefficient,  but  also  permitting  a  ventilated  construction 
of  the  rheostat. 

The  new  resistance  consists  of  a  low-temperature  resistance 
material  wound  on  a  tube  which  is  ventilated  inside  and  out. 
The  whole  is  covered  on  both  surfaces  with  a  special  com- 
pound, which  protects  the  wire  effectively  and  holds  it  in  posi- 
tion. The  unit  so  formed  is  absolutely  fire  and  moisture  proof, 
and,  if  accidentally  raised  to  such  a  degree  of  heat  as  to  melt 
the  wire,  will  open  the  circuit  without  appreciable  arcing.  The 
design  of  the  unit,  furthermore,  increases  the  starting  capacity 
of  the  rheostat  from  a  duty  of  30  seconds  to  a  duty  of  one 
minute  without  increasing  the  dimensions. 

In  addition  to  these  excellent  electrical  characteristics,  the 
new    unit    permits   many   improvements   in   detailed   mechanical 
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constructign.  Because  of  fhe  reduced  space  which  ihc  unit  oc- 
cupies, not  only  is  the  space  required  per  horsc-powcr  much 
less,  but  more  room  is  available  in  which  to  make  internal  con- 
nections. This,  together  with  the  fact  that  all  kads  are  insu- 
lated with  glass  beads,  eliminates  danger  from  grounds  or 
short  circuits  caused  by  crowded  leads.  The  glass  beads  arc 
cxcelfent  insulators  and  arc  also  absolutely  fireproof.  In  rhcn 
stats  of  two  horse-power  and  larger,  the  resistance  units  are 
fastened  to  supports  independent  of  the  iron  cover,  these  sup- 
ports being  fastened  to  the  slalc  lop  of  the  rhcoslal-;.     (Sec  Fig. 


2.)  This  allows  the  unit  to  be  removed  for  inspection  or  re- 
pairs without  disturbing  other  rnits  or  connections.  In  larger 
rheostats  the  iron-grid  type  of  resistance  is  used,  the  grids  be- 
ing treated  with  a  compound  which  prevents  rusting. 

The  mechanical  features  of  the  new  rheostats  have  also  re- 
ceived thorough  consideration.  Necessarily  subjected  to  hard 
service,  the  switch  arms,  contact  shoes,  segments  and  connec- 
tions are  all  designed  to  meet  such  conditions.  The  arms  of 
the  dial  switches  are  of  rugged  construction  and  will  undergo 
heavy  handling  without  injuring  the  contact  between  the  sliding 
brushes  and  the  segments.  The  springs  which  pull  the  arms  to 
the   "off"   position,   encircle   the   pivot   stud   and   are   positive   in 


>IG.   2. —  .MOTOR-STAKTING  RHEOSTATS. 

action.  I  be  arms  may  be  easily  removed  by  slipping  out  a 
cotter-pin.  The  dead  segments  on  the  starters  have  been  made 
of  ample  proportions  to  ensure  the  proper  breaking  of  the 
current  when  the  switch  arm  flies'to  the  "off"  position. 

In  the  smaller  sizes,  the  sliding  contacts  consist  of  copper 
shoes  held  down  firmly  on  the  segments  by  springs.  Above 
7^-hp,  no  volts;  lo-hp,  220  volts,  and  15-hp.  550  volts,  brass 
blocks  are  provided  with  carbon  protecting  blocks  which  pre- 
cede the  brass  blocks  while  starting,  this  prevents  pitting.  The 
contact  blocks,  in  all  sizes,  are  self-aligning,  and  can  be  renewed 
readily  without  removing  the  switch  arm  from  the  slate.  Care 
has  also  been  taken  with  the  stationary  contact  segments.  These 
on  smaller  sizes  are  of  brass,  while  on  larger  sizes  all  are 
made  of  copper  and  are  renewable  from  the  front.  Rheostats 
in  the  larger  sizes  also  have  the  initial  contact  point  protected 
by  an  auxiliary  button,  which  may  be  removed  and  renewed 
from  the  front. 

The  motor  shunt-field  circuit  is  made  and  broken  on  the  first 
live  segment  of  the  starting  switch.  When  the  starting  arm 
passes  to  the  "off"  position  the  field  is  discharged  through  the 
motor  armature  and  the  starting  resistance.  This  resistance, 
however,  is  not  in  series  with  the  field  in  the  "running  position." 

All  of  the  rheostats  are  fire  and  moisture  proof  and  arc  built 
to  withstand  the  hardest  service.  They  are  suitable  for  start- 
ing direct-current  motors  ranging  in  capacity  from  '/g  horse- 
power to  35  horse-power  at  iio  volts,  and  from  </i  horse-power 
to  50  horse-power  at  220  volts  and  at  .s.so  volts 


Stamped  Steel  Loud-Ringing    Polarized  Bell. 

The  accompanying  illi'stralions  show  a  new  loud-ringing 
polarized  bell  which  has  just  been  developed  and  placed  v\>nn 
Ihc  market  by  the  Holtzer-Cahot  F.lcclric  Company,  of  Brook 
line,  Mass.,  and  Chicago.  III.  A  distinctive  feature  of  the  bell 
is  that  the  frame  and  case  enclosing  the  mechanism  ate  made 
from  stamped  steel,  which  gives  rigi<lity  lo  the  bell  and  at  ihe 
same  lime  makes  it  much  lighter  in  weight  than  the  old  cast- 
iron  or  wood  base  typos.  The  stamped  slecl  case  is  pracicilly 
dust  anil  moisture  proof,  thus  enclosing  the  operating  paUs  in 
a  waterproof  chamber.  The  frame  and  case  are  thorou.ghly 
japanned. 

The  bell  is  particularly  adapted  for  use  on  fel'-phone  lines  as 
loud-ringing  exiciision  hells   ami   on   altcrnaling  current   power 
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circi:its  of  80  to  220  voits  at   frequencies  of   16  to  60  cy:les. 
The  current  consumption  is  stated  to  be  extremely  low. 

There  are  provisions  in  the  base  for  a  condenser  wlien  re- 
quired, and  the  coils  may  l)c  wound  for  any  desired  resistance. 

The  ninRncf  spools  .-in-  womid  wilh  silk  covered  wire  well  insu- 


I'lG.     1. — IIKI.I.    rOMPLKTlv. 

lated,  and  the  magnets  and  armature  are  of  the  highest  grjrie  of 
special  iron.  The  terminal  blocks  are  of  solid  hard  rubber  and 
all  connections  are  ^1.  loinlofl  .-is  to  be  readily  .I'tcessible.     The 


KIG.    2. — CASI.NC.   KEMOVICl). 

gongs  arc  he:ivily  nickel  plated  over  copperplate,  thus  insuring 
long  wear  and  i)reventing  corrosion. 


Concrete   Poles. 


The  .\merican  Concrete  Pole  Company,  of  Richmond,  Ind., 
has  been  organized  for  the  manufacture  of  concrete  poles  for 
line  work,  involving  the  principles  of  construction  of  arniorc<l 
or  re-in  forced  concrete  work. 

A  series  of  continuous  rods  of  twisted  carbon-steel  especially 
prepared  for  the  purpose  are  held  in  position  and  bound  to- 
gether by  a  spiral  steel  wire  from  the  apex  to  the  base  of  the 
pole,  and  the  poles  are  moulded  in  adjustable  forms.  .\I1 
large  poles  or  poles  over  35  ft.  will  be  constructed  in  the  holes 
by  upright  forms.  Gains  for  cross-arms,  holes  for  bolts  and 
steps  are  easily  provided  for  while  the  concrete  is  plastic.  A 
30-ft.  pole  of  octagonal  section  constructed  a  year  ago  in  a 
horizontal  position,  hauled  nine  .squares  and  set  up  with  cross- 
arms  in  the  rear  of  the  new  building  of  the  Richmond,  Ind., 
Home  Telephone  Company,  subjected  to  two  summers  and  a 
winter  with  wires  attached,  is  stated  to  show  no  perceptible 
wear  or  injury  from  use  or  the  elements.  The  company  is 
now  constructing  a  line  of  45  and  50  and  55-fl.  poles  in  an 
upriglil    position    across    the    White    Water    River    bottom    at 


Richmond,  Ind.,  to  convey  the  cables  of  the  Home  Telephone 
Company  from  the  east  side  to  its  west  side  automatic  sub-sta- 
tion. A  self  supporting  stub  has  also  been  erected  and  in  use 
for  some  time  at  the  end  of  a  strong  lead  without  showing  any 
apparent  yielding. 

Some  severe  tests  made  with  poles  constructed  in  this  manner 
show  that  though  very  hard  and  durable  and  apparently  rigid, 
a  surprising  elasticity  is  displayed.  I"or  instance,  a  pole  30 
ft.  in  length  when  subjected  to  a  strain  of  3100  pounds  at  the 
top  deflected  from  a  straight  line  30  inches  before  cracking  the 
cement.  A  cedar  pole  of  like  dimensions  broke  at  2200  pounds, 
thus  showing  a  power  to  resist  strain  in  the  concrete  pole  of 
about  one-third  over  that  of  wood.  Even  the  cracking  of  the 
cement  did  not  apparently  weaken  the  strength  of  the  concrete 
pole,  since  the  re-inforcement  then  liecoiTic>»  active  and  takes 
the  entire  strain.  In  addition  to  the  great  strength  imparted 
to  the  cement  shaft  by  the  carbon-steel  twisted  rods,  the  spiral 
coil  binds  the  body  of  the  concrete  and  at  the  same  time  imparts 
additional  strength  both  horizontally  and  longitudinally. 

.\ccurate  accounts  of  all  expenditures  for  labor  and  material 
in  the  construction  of  these  poles  are  stated  to  show  that  under 
average  conditions  the  first  cost  of  these  reinforced  concrete 
poles  is  about  equal  to  or  slightly  in  excess  of  the  cost  of  cedar 
poles  set  in  the  ground.  With  reinforced  concrete  poles  the 
renewal  cost  incident  to  the  use  of  wooden  poles  is  entirely 
removed  as  the  former  are  absolutely  indestructible. 


Motor- Driven   Presses. 


.■\s  an  indication  of  the  increasing  recognition  by  manufac- 
turers of  the  advantageous  features  of  electric  motors  for 
driving  machine  tools  may  be  mentioned  the  fact  that  the  E. 
W.  Rliss  Company,  maker  of  machine  tools,  has  arranged  each 
of  its  standard  machines  for  independent  motor  drive.  A 
doublt-crank   press   with   electric   motor   attached   is   shown   in 


IWUBLE  CRANK   I'RESS,    MOTOK  DRIVE.V. 

the  accompanying  illustration,  the  motor  starting  rheostat  and 
controlling  devices  being  within  convenient  reach  of  the  opera- 
tor. When  motor-drive  is  used  it  is  unnecessary  to  v.TiStc 
power  in  running  long  line  of  shafting  when  one  wishes  to 
operate  a  certain  machine  or  department  after  the  regulai 
working  hours  for  the  whole  shop.  Moreover,  in  event  of  the 
demand  for  a  small  amount  of  power,  the  manufacturer  can 
obtain  a  supply  from  the  local  electric  company  and  thus  avoid 
the  loss  incident  to  running  large  enj,incs  at  light  loads. 
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Commercial  Intelligence. 

THE  WEEK  IX  TRADE. — The  weather  was  seasonable  and 
trade  in  general  was  thereby  favorably  affected.  The  high 
temperatures  stimulated  crop  development  and  helped  retail 
trade  in  light  summer  goods.  There  was  a  lull  in  the  industries, 
notably  in  iron  and  steel  in  their  cruder  forms,  and  lumber  is 
quiet,  especially  at  the  South  where  production  is  being  cur- 
tailed, and  prices  are  easier  as  a  whole.  Coal  is  active  at  the 
West,  where  a  general  stocking-up  is  reported.  As  to  the 
crops,  the  present  outlook  is  favorable  for  heavy  yields  of  corn 
and  cotton,  but  wheat  estimates  do  not  tend  to  enlarge  mate- 
riall}'.  There  was  a  slight  improvement  in  the  demand  for  pig 
iron,  but  the  markets  are  still  dull,  and  some  fair-sized  orders 
were  placed  for  structural  material.  Orders  for  about  5000 
box  cars  were  placed  during  the  week,  which  will  require  a 
heavy  tonnage  of  plates.  Xew  domestic  business  in  steel  rails 
was  light,  but  several  good-sized  foreign  orders  were  received, 
including  some  from  Japan,  Mexico  and  Australia.  Old  mate- 
rial was  qi-iet  and  prices  continued  to  decline.  Collections  were 
a  little  better  than  they  have  been  lately,  owing  largely  to  the 
steady  outgo  of  seasonable  supplies  in  all  parts  of  the  country. 
In  copper,  the  business  of  the  week  was  moderate,  but  this  may 
be  said  to  be  due  to  the  readjustment  of  conditions.  While 
prices  have  not  changed  in  any  material  way,  there  has  been  a 
nominal  range  only.  The  closing  quotations  are:  21!^  cents  for 
lake:  2lf'4  cents  for  electrolytic,  and  20;'^  cents  for  casting  stock. 
The  number  of  business  failures  during  the  week  ending  July 
25,  as  reported  by  Bnidstreet's,  was  155,  against  177  in  the  week 
previous  and  171  in  the  corresponding  week  last  year. 

nELL  TELEPHOXE  IXSTRUMEXTS.— The  statement 
for  June  showed  a  net  output  of  only  17,678  instruments,  and 
the  inference  naturally  is  that  this  represents  the  new  net  busi- 
ness of  the  licensee  companies  for  that  period.  The  truth  of 
the  matter,  it  is  stated  from  Boston,  is  that  the  number  of  new 
stations  or  new  subscribers  during  June  amounted  to  32,400, 
against  37.100  in  June,  1906,  and  President  Vail  gives  it  as  his 
opinion  that  by  reason  of  the  recent  efforts  of  the  company 
to  secure  a  higher  class  of  business,  there  is  more  net  money 
bv  at  least  $1  per  month  to  the  Bell  companies  on  the  basis 
.of  the  June,  1907,  business  than  was  secured  from  that  booked 
in  June,  igo6.  The  Bell  companies  have  laid  off  at  least  50  per 
cent  of  their  canvassers,  and  at  the  present  time  there  is  no 
active  solicitation  for  business.  In  other  words,  the  company  is 
devoting  its  energies  to  securing  higher  grade  and  more 
permanent  business  in  contrast  with  efforts  a  year  ago  to  in- 
crease solely  the  number  of  subscribers  whether  or  not  they 
were  transient  or  permanent.  At  the  beginning  of  the  year  the 
Bell  companies  had  a  surplus  supply  of  at  least  600,000  instru- 
ments, and  they  to-day  have  in  stock  a  sufficient  number  of  in- 
struments to  last  them  for  at  least  six  months  on  the  basis  of 
new  business  during  the  last  six  months  of  1906.  The  Ameri- 
can Telephone  &  Telegraph  instrument  statement  for  the  month 
of  June  and  six  months  ended  June  30,  compares  as  follows: 

June : 

igo7.  1906.  1905.  1904. 

Gross    output    inr,4i5  217.243  120.555  83.3'2 

Returned      83.737  54.973  52.427  44.'4.4 

Net     output     17.678  162,270  68,128  39.'68 

Since  Dec.  31,  1906: 

firo^s    output     879.158  1,161,857  807,620  591.684 

Rcturnefl     537.607  358,335  283,542  247.190 

.Vet    output    341.5.S1  803,522  614,078  344.494 

Total     outstanding     7.449.387  6.501.780  5.094,642         4,124,011 

THE  COPPER  SITUATIOX.— Discussing  the  situation,  th- 
Co/ifcr  Gossifi  of  the  National  Conduit  &  Cable  Company  says: 
"There  is  probably  considerable  copper  in  the  hands  of  con- 
sumers carried  over  from  old  contracts,  and  the  apathy  of  some 
of  the  prominent  manufacturers  would  seein  to  confirm  the 
belief  that  supplies  of  raw  material  are  by  no  means  exhausted. 
The  effect  f>f  the  recent  reduction  in  prices  has  served  to  en- 
courage oiUside  offers  in  this  rotmtry  and  Eurr.pr  below  the 
official  price  lately  announcer!.     These  cheap  offers  lead  buyers 


to  adhere  to  the  hand-to-mouth  policy  of  buying,  and  tend  to 
still  further  confuse  the  minds  of  the  trade.  The  situation  is 
not  without  its  bright  features,  notwithstanding  the  presence  of 
certain  conditions  which  have  a  tendency  to  rein  in  enterprise 
for  the  time  being.  Business  is  getting  down  on  a  more  normal 
plane,  and  the  disposition  to  embark  upon  rash  ventures  has 
received  a  wholesome  check.  The  ideas  of  the  financial  and 
industrial  world  are  not  quite  so  inflated  as  they  were,  and 
people  are  beginning  to  realize  that  there  is  a  limit  to  ex- 
pansion methods.  The  kernel  -of  the  situaii.in,  as  v/e  under- 
stand it,  lies  in  the  present  unsatisfactory  condition  of  the 
money  and  bond  markets.  Xo  permanent  improvement  can  be 
looked  for  until  it  becomes  possible  to  finance  new  enterprise 
with  greater  facilitj'  than  can  be  done  at  present.  The  trouble 
is  not  with  the  price  of  copper  per  se,  but  the  root  of  the 
difficulty  is  traceable  to  the  inability  of  various  utility  corpor 
ations  to  secure  the  necessary  funds  against  bonds  whereby 
the  money  can  be  raised  for  executing  contemplated  improve- 
ments. A  curtailment  of  business  would  send  money  into  other 
channels,  and  investment  funds  would  gradually  become  avail- 
able for  purchase  of  bonds,  and  with  a  ready  market  for  the 
latter  work  already  mapped  out  could  be  taken  rp  and  carried 
through  successfully." 

BIDS  WAXTED  FOR  HYDROELECTRIC  DEVELOP- 
MEXT  IX  XORTH  CAROLINA.— The  Water.-Power  Elec- 
tric Company,  of  Hickory,  X.  C,  is  soliciting  bids  for  the  con- 
struction and  installation  of  a  hydroelectric  power  plant  on 
the  Catawba  River  three  miles  from  Hickory.  The  develop- 
ment is  to  consist  of  a  concrete  dam  18  feet  high  above  normal 
low  water  level  and  400  feet  long  including  the  power  house 
and  penstocks.  Two  vertical  shaft  water-wheels  of  lOOO  hp 
each  will  be  required  and  bidders  are  requested  to  furnish  blue 
prints  in  detail  of  the  installation  they  intend  to  furnish  be- 
fore they  sum  up  the  bid.  The  electrical  equipment  is  to  con- 
sist of  three  6oo-kw,  three-phase,  6o-cyclc,  generators  to  be 
cither  moderate-speed,  rope-driven,  or  slow-speed,  direct-con- 
nected or  driven  from  horizontal  line  bevel  gears  to  water 
wheels.  Bids  will  be  received  for  both  kinds  of  drive  with 
exciters,  switchboards  and  appliances  necessary  for  the  suc- 
cessful operation  of  the  equipment.  Detailed  plans  and  de- 
scriptions of  the  generators,  etc.,  are  requested  a  reasonable 
time  in  advance  of  bids.  The  bids  are  to  be  opened  at  Hickory, 
X.  C,  on  .\ugust  10  and  should  be  addressed  to  Col.  M.  E. 
Thornton,  Hickory,  X:  C.  Bids  for  the  transmission  line  and 
supplies  will  be  considered  later :  but  will  be  received  at  the 
time  specified  for  3^  miles  to  12  miles  inclusive.  Copies  of 
the  report,  surveys,  plans  and  specifications,  blue  prints  of 
drawings  in  detail,  may  be  had  on  application.  C.  S.  Wenger 
is  the  engineer. 

CHICAGO  ELEVATED  PL.\NT.— After  nine  and  a  half 
years  of  service,  running  20  hours  a  day  and  80  revolutions 
per  minute,  Sundays  included,  a  recent  annual  inspection  of 
the  engines  installed  at  the  power  house  of  the  South  Side 
Elevated  Railway  Company,  of  Chicago,  indicated  that  the 
amount  of  wear  in  the  54-i"-  low-pressure  cylinders  6f  the 
26-in.  and  54-in.  X  48-in.  .-Mlis-Chaliners  cross  cotnpound 
machines  constituting  this  equipment  measured  the  thickness 
of  one  paper  sideways  and  two  papers  top  and  bottom,  using 
paper  of  from  .010  to  .011  of  an  inch  thickness.  The  measure- 
ments were  taken  on  the  No.  2  engine,  which  is  one  of  four 
units  first  installed  in  the  power  house.  The  cylinder  was 
opened  under  the  direction  of  Chief  Engineer  Hadin,  for  the 
regular  annual  inspection.  The  same  steel  gauge  was  used 
which  was  made  when  the  engines  were  first  erected.  The 
original  bull  rings  and  packing  rings  are  still  in  use  in  lhi>v 
cylinder.  Current  has  never  been  off  the  busbars  at  this 
station  since  it  was  first  put  into  operation.  This  station  now 
contains  four  .Mlis-Chalnicrs  26-in.  and  54-in.  x  48-in.  hori- 
zontal cross  compound  direct  connected  engines,  two  units  of 
the  same  type.  34  in.  and  70  in.  x  54  in  .  and  two  vertical 
cross  compound  engines,  with  cylinders  38  in.  and  80  in.  x 
60-in.    stroke. 
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Si:.\SONlXG  POLES.— The  Forest  Service  of  the  V.  S. 
rJcparlniciU  of  .A.grioulture  has  just  issued  in  circular  103  a 
very  interesting  report  on  the  seasoning  of  telegraph  and  tele- 
plione  poles  conducted  with  the  cooperation  of  the  American 
Teleplionc  and  Telegraph  Company.  The  report  is  by  Mr. 
Henry  Grinnell,  forest  inspector.  The  scarcity  of  timber  suit- 
able for  telephone  and  telegraph  poles  has  of  late  assumed 
serious  proportions.  To  users  of  poles,  therefore,  the  ques- 
tion of  how  best  to  meet  this  situation  is  of  first  importance. 
Latest  reports  of  the  Census  Office  show  that  there  were  in 
operation  in  1902  appro.ximatcly  700,000  miles  of  pole  line. 
Subsequent  additions,  however,  together  with  certain  railroad 
pole  lines  not  reported,  would  enlarge  this  figure.  It  is  safe 
to  assume  that  there  are  in  operation  at  present  fully  800,000 
miles  of  line.  The  average  line  contains  about  40  poles  per 
mile,  so  that  there  are  approximately  ,32,000,000  poles  in  use. 
.\ssuming  that  the  average  life  of  a  pole  is  twelve  years,  it  fol- 
lows that  for  the  maintenance  of  the  lines  now  in  operation 
there  are  needed  each  year  more  than  2,650,000  poles.  Such 
an  enormous  demand  must  soon  deplete  the  available  supply. 
This  is  fully  recognized  by  the  difTerent  companies.  A  good 
(leal  of  useful  information  is  given  in  the  report.  It  appears 
lliat  winter-cut  wood  seasons  more  regularly  than  that  cut  at 
otiier  seasons,  but  does  not,  for  many  months,  at  least,  reach 
as  low  weight  as  spring-cut  wood  seasoned  equally  long.  In 
timber  of  approximately  the  same  age  and  growth  tliat  cut 
ill  winter  will  have  the  greatest  specific  gravity,  and  that  cut 
in  autumn  the  least.  The  shrinkage  of  round  timbers  in  air 
seasoning  is  very  slight  and  may  be  disregarded.  If  poles  are 
carefully  cut,  checking  during  air  seasoning  is  comparatively 
slight.  If  split  or  shaken  in  felling,  however,  serious  checking 
may  result.  From  the  standpoint  of  seasoning,  spring  and 
winter  are  the  best  times  for  cutting.  Other  considerations, 
si-cli  ns  custom,  avaibibility  of  labor,  and  susceptibility  to  decay, 
make   winter  cutting  preferable. 

CITY  GAS  ENGINE  PLANT.— The  city  of  Edtiionton. 
situated  in  the  central  northern  portion  of  the  province  of 
.-Mberta,  Canada,  has  grown  in  recent  years  to  a  popidalion  of 
approximately  16,000  and  become  an  important  station  among 
the  coal  producing  centers  of  Western  Canada.  Three  rail- 
roads offer  good  shipping  and  transportation  facilities,  and  at 
tlie  present  time  real  estate  is  high  and  conditions  are  very 
prosperous.  In  the  expansion  which  has  taken  jilace  there  tlie 
municipal  lighting  and  power  plant  for  Edmonton  has  been 
outgrown  and  the  initial  equipment,  which  comprises  .-Mlis- 
Cb;ibners  electric  generators  driven  from  high-speed  engines, 
will  soon  be  supplemented  by  a  new  plant  in  which  gas  power 
will  be  used,  the  first  installation  consisting  of  one  700-kw  pas 
engine  and  aUcrnator.  the  former  to  operate  on  producer  7as. 
The  engine  is  of  the  standard  horizontal  twin  tandem  type  bi'ilt 
by  llie  .VUis-Chalmers  Company  and  consequently  it  has  all 
the  retlnemenis  of  the  latest  practice  in  gas  engine  design.  The 
speed  is  150  r.  p.  m.  The  piston  rods  are  water  cooled,  water 
being  introduced  at  the  center  slide,  with  a  discharge  in  the 
crosshead  for  the  front  piston  and  a  discharee  in  the  tail  guidi? 
for  the  rear  piston,  each  piston  having  its  separate  supply. 
The  unit  has  four  cylinders  24  in.  in  diameter  by  ,32  in. 
stroke  and  uses  gas  of  130  effective  B.  T.  U.  In  the  air 
starting  system  provided  for  the  engine,  air  will  be  admitted 
to  each  cylinder,  in  turn,  at  what  would  be  the  explosion  stroke. 
The  high  compression  carried  prevents  the  engine  from  stop- 
ping on  dead  center,  wbicli  arrangement  insures  proper  start- 
ing of  the  engine  from  any  position,  without  the  use  of  a 
barring  gear.  The  motor-driven  air  compressor,  also  furnished 
by  .Mlis-Chalmers  Company,  has  a  capacity  of  36  cu.  ft.  of 
free  air  per  minute,  compressing  to  200  pounds  per  sq.  inch  into 
two  air  tanks.  The  generator,  which  follows  the  well  known 
Allis-Chalmers  design,  is  rated  at  700  kw  and  wound  for  2300 
volts,  60  cycle,  3-phase.  The  generator  is  excited  by  means  of 
a  50-kw  gas  engine  driven  unit. 

NEW  YORK  TELEPHONY  has  been  made  the  subject  of 
a  special  report  by  an  aldermanic  committee,  which  says  with 
regard  to  the  New  York  Telephone  Company :  "Your  com- 
miltcc  dcmaii  1  ricid  investigation  for  the  p-olectiou  of  the 
city's  rights,  which  liave  been  too  frequently  disregarded  in  the 
past,  a  condition  which  should  no  longer  prevail.  This  does  not 
involve  impairing  the  usefulness  of  companies  legally  exercis- 
ing privileges  in  the  streets  of  the  city,  but  does  involve  a  recog- 
nition hv  them  of  the  city's  rights  with  respect  to  such  privi- 
leges.    Your  committee,  therefore,   recommends  to   the   Boanl 


of  Estimate  and  Apportionment  that  these  questions  be  thor- 
oughly examined,  with  the  view  to  determine  whether  or  not 
the  present  operating  telephone  companies  should  be  required 
to  obtain  the  consent  of  said  board  in  order  to  continue  such 
operation,  and  as  to  its  power  to  impose  conditions  therefor, 
including  the  compensation  to  be  paid  the  city  for  such  privi- 
leges. The  committee  finds  that  the  reduction  of  rates  at  pay 
stations  promulgated  by  the  company  has  not  generally  bene- 
fited the  public.  Such  reduction  has  affected  only  a  limited 
number  of  such  stations.  The  situation  in  this  respect  has  not 
met  public  expectations,  justified  by  the  assurance  of  the  com- 
pany. Your  committee  appreciates  that  complaint  as  to  the 
present  telephone  service  may  be  in  some  instances  exaggerated, 
and  also  that  the  difficulties  attending  such  service  in  a  large 
city  are  not  easily  overcome,  but  the  committee  is  satisfied 
that  there  is  some  just  ground  for  complaint,  and  that  service 
open  to  such  fair  criticism  is  a  natural  outgro\vth  of  an  un- 
restricted and  uncontrolled  monopoly  of  the  business." 

NEW  YORK  CENTRAL  FIGURES— Some  interesting 
figures  are  given  out  as  to  the  use  of  electric  traction  on  the 
New  York  Central  system.  On  July  i  the  New  York  Central 
began  the  operation  of  electric  trains  into  the  Grand  Central 
Station.  The  mileage  of  the  electric  system  amounts  to  19.5 
miles.  The  main  line  from  the  Grand  Central  Station  to  High 
Bridge  is  eight  miles  in  length  and  the  Harlcio  division  to 
Wakefield  is  11.5  miles.  The  following  is  the  official  status  of 
the  electric  operations  per  day  of  the  New  York  Central  trains 
of  date  July  I  :  Total  number  of  multiple  unit  trains  in  oper- 
ation, 123;  there  are  114  motor  cars  and  46  trailers  in  service 
at  the  present  time;  total  number  of  cars  on  hand  for  service 
is  124  motor  cars  and  54  trailers;  number  of  miles  covered  by 
multiple  unit  trains,  1232;  number  of  trains  hauled  by  electric 
locomotives,  124;  miles  covered  by  electric  locomotives  in 
passenger  train  service,  1080;  nufnber  of  electric  locomotives 
required  to  cover  through  train  service,  17;  locomotives  in 
shop  service,  8;  locomotives  in  switching  service.  3;  miles 
covered  electrically  by  shop  train  schedules,  approximate,  350: 
miles  covered  by  electric  locomotives  in  switching  service,  360; 
number  of  electric  locomotives  required  to  cover  shop  train 
service  when  in  full  operation,  12;  number  of  miles  covered 
when  shop  train  service  is  operated  electrically,  530;  grand 
total  miles  covered  by  electric  locomotive  trains  in  passenger, 
shop  and  yard  service,  1790;  grand  total  number  of  miles 
covered  by  multiple  unit  trains,  1232;  grand  total  number  of 
miles  covered  by  all  electric  trains,  3022. 

GENERAL  ELECTRIC  ERIE  PLANT.— It  is  stated  that 
the  officiaN  of  the  General  Electric  Company  are  seriously 
considering  the  abandonment  of  their  plans  to  build  a  big 
plant  at  Erie,  Pa.  The  company  has  become  disgusted  with  what 
it  considers  a  hold-up  on  the  part  of  a  local  promoter  who  has 
launched  a  company  for  the  ostensible  purpose  of  building  a 
railroad  which  will  encircle  and  cut  into  the  General  Electric 
property  in  Erie  in  such  a  way  as  to  greatly  impair  its  ad- 
vantages. Some  months  ago  the  General  Electric  Company 
announced  that  it  had  bought  several  hundred  acres  of  land 
west  of  Erie,  in  Mill  Creek  Township,  and  had  options  on 
enough  to  bring  the  total  up  to  lODO  acres.  On  this  site  the 
company  intended  to  erect  a  plant  that  would  ultimately  employ 
probably  7500  persons,  and  call  for  the  building  of  thousands 
of  homes.  Immediately  after  the  company's  plans  became 
known  an  Erie  promoter  formed  the  Merchants'  Terminal 
Railway  Company,  with  a  capital  of  $200,000,  to  build  a  belt 
line  road  which  would  encircle  the  proposed  site  of  the  General 
Electric's  plant,  and  the  company  now  has  pending  applications 
for  permission  to  condemn  a  right  of  way  that  would  cross 
the  Pennsylvania  Railroad  Company's  tracks  and  bisect  the 
General  Electric  Company's  land.  To  carry  out  the  plan  that 
the  Merchants'  Company  announces  would  cost  several  million 
dollars.  The  General  Electric  otTicials  view  the  whole  aTair 
with   suspicion. 

TELEPHONE  Sl'PPLIES— U.  S.  Consul-Gcneral  John 
P.  Bray,  of  Melbourne.  .Australia,  reports  that  the  Postmaster- 
General  of  .Australia  is  about  to  call  for  bids  for  the  supply 
of  a  large  amount  of  material.  This  will  include  six  or  seven 
hundred  miles  of  copper  wire  for  an  additional  telegraph  line 
between  Sydney  and  Melbourne.  3000  (elepliones.  JO  tons  of 
copper  wire,  7000  insulators,  etc..  for  use  in  the  State  of  South 
.-\ustralia. 
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TROLLEY  CAR  EXPORTS.— Note  is  made  of  the  ship- 
ment from  the  Brill  works  in  Philadelphia  of  trolley  cars  for 
Lisbon,  Portugal ;  Buenos  Ayres,  Argentine  Republic :  and 
Kingston,  Jamaica,  W.  I.  The  semi-convertible  type  is 
used  for  the  two  former  cities.  The  semi-convertible  type  is 
well  suited  to  the  climate  conditions  of  Lisbon,  for  the  winters 
are  mild,  with  many  warm  days,  and  during  the  summer  the 
evenings  are  invariably  cool.  The  large  window  openings  and 
low  window  sills  of  this  car  give  it  the  airiness  of  the  open 
summer  car.  Another  reason  why  the  semi-convertible  type  is 
especially  desirable  for  use  in  Lisbon,  is  the  extremely, narrow 
gauge  of  track  which  is  necessary  because  of  peculiar  local 
conditions.  The  track  gauge  is  but  2  feet  11^  inches,  limit- 
ing the  extreme  width  of  the  car  body  to  7  feet  eight  inches. 
It  would  be  impracticable  to  provide  a  transverse  seating  ar- 
rangement within  these  limitations  in  a  car  having  window 
pockets  in  the  side  wails :  the  absence  of  the  side  wall  pockets 
in  the  car  increases  the  available  space  for  seats  and  aisle. 
7^2  inches  wide,  permitting  the  seats  to  be  35  inches  long  and 
the  aisles  l/J-a  inches  wide.  The  semi-convertible  cars  measure 
28  feet  over  the  end  panels  and  38  feet  over  the  vestibules. 
The  second-class  cars  are  25  feet  over  the  bodies  and  38  feet 
over  the  vestibules.  Both  types  of  cars  are  constructed  chiefly 
of  teak,  as  other  kinds  of  wood  are  subject  to  the  inroads  of 
white  ants.  On  account  of  the  heavy  grades  encountered  on 
the  Lisbon  system,  independent  air,  hand  and  track  brakes  are 
used  on  both  types  of  trucks.  A  large  shipment  of  semi- 
convertible  cars  recently  left  Philadelphia  for  Buenos  Aires, 
-Argentina.  The  order  consisted  of  75  single-truck  grooveless 
post  semi-convertible  cars  and  ten  double-truck  cars  having  the 
same  window  system.  A  novel  feature  is  the  installation  of 
two  electric  fans  at  diagonally  opposite  corners  of  the  car  for 
SetWCTr'miring  the  hot  summer  months.  .Another  innovation 
is  a  metal  pocket  into  which  is  slipped  the  conductor's  badge. 
This  receptacle  is  so  located  as  to  be  easily  seen  by  passengers 
entering  and  leaving  the  car.  T^e  pocket  allows  the  number 
of  the  badge  to  be  clearly  read,  the  presence  of  the  badge  in- 
dicating, of  course,  that  if  the  conductor  does  not  properly  per- 
form his  duties,  passengers  will  have  the  means  of  reporting 
the  delinquent  at  headquarters. 

GEXER.A.L  TR.A.DE  PROSPECTS  have  been  made  the  sub- 
ject of  a  special  investigation  by  the  New  York  Times,  which 
gives  the  results  considerable  space  in  its  issue  of  July  29. 
All  the  authorities  quoted  are  prominent  in  their  lines  of  in- 
dustry. Summing  up,  the  Times  says :  Is  the  volume  of  com- 
merce on  the  decrease?  Are  the  manufacturing  interests  show- 
ing any  signs  of  decadence?  Is  the  demand  for  labor  less  than 
it  was  a  year  ago?  The  answers  to  these  queries  are  to  be 
found  in  the  actual  conditions  which  prevail  to-day  in  the 
trades  and  industries  of  the  United  States  To  ascertain  these 
conditions  and  to  derive  from  them  something  upon  which  to 
base  a  conservative  estimate  of  the  country's  immediate  in- 
dtistrial  future,  the  Times  has  asked  for  an  expression  of  fact 
and  opinion  from  leading  authorities  in  the  world  of  trade.  The 
result  of  this  canvass,  as  here  given,  is  gratifying  in  every 
sense  of  the  word.  With  scarcely  an  exception,  each  line  of 
industrial  activity  that  has  been  consulted  shows  an  encourag- 
ing degree  of  progress,  and  in  no  case  is  there  a  forecast  of  the 
future  colored  by  pessimistic  forebodings.  These  trade  author- 
ities, arguing  from  present  conditions  and  tendencies,  see  in 
the  outlook  a  continuation,  and  even  an  increase,  in  the  pros- 
perity which  the  country  is  at  present  enjoying.  It  is  pointed 
out,  as  the  one  negative  feature  in  the  situation,  that  there  is  a 
scarcity  of  money  in  the  markets;  but  this  very  lack  of  money 
is  quoted  as  an  evidence  of  business  activity.  For  the  moment, 
it  is  believed,  this  stringency  may  act  as  a  check  to  the  develop- 
ment of  new  enterprises.  But  in  the  end,  it  is  argued,  what- 
ever force  this  money  scarcity  may  exert,  will  be  counteracted 
by  the  uniform  stability  of  the  country's  crops  and  the  disin- 
clination on  the  part  of  business  to  decline  from  its  present 
standard  of  activity.  Thus,  on  all  sides,  America's  business 
future  is  deemed  to  be  built  on  a  solid  basis,  and  there  is  no 
room  given  by  these  experts  in  trade  conditions  to  the  belief 
that  the  threat  of  cotning  hard  times  is  visible  on  the  country's 
horizon." 

DECLINE  I\  COPPER.— .^  further  decline  in  copper  prices 
occurred  this  week.  On  Monday,  according  to  the  quotations 
of  the  Melal  Exchange  and  in  independent  trade  circles,  electro- 
lytic copper  was  quoted  at  20  cents  a  pound,  and  a  range  for 
this  brand  was  made  in  the  open  market  from  20  to  lo'/i  cents. 


Lake  was  quoted  anywhere  from  ^'/z  to  21^  cents  a  pound. 
These  prices  compare  with  22  cents  a  pound  for  electrolytic 
brands  made  some  weeks  ago  by  Phelps.  Dodge  &  Company 
and  the  United  Metals  Selling  Company,  while  the  Calumet  and 
Hecla  quoted  its  famous  lake  brand  at  23  cents  a  pound.  The 
decline  in  the  metal  was  ascribed  to  selling  by  the  smaller  trade 
producers,  w^ho  are  not  anxious  to  hold  their  copper.  Some 
sympathetic  effect  was  also  created  by  the  decline  of  the  metal 
in  London.  Here  the  Metal  Exchange  committee  reduced  quo- 
tations one-half  a  cent  a  pound.  The  same  conditions  in  the 
trade  now  exist  as  have  prevailed  for  several  weeks.  The  pro- 
ducers, controlling  the  great  supplies  arf  desirous  of  holding 
prices  at  what  they  consider  an  equital*  figi?re.  Consumers 
are  buying  in  small  quantities,  awaitinl'more  decisive  develop- 
ments in  the  trade  outlook.  Neither  interest  is  willing  to  give 
way  until  these  trade  conditions  are  definitely  formulated. 

MILWAUKEE  NORTHERN  RAILWAY.- The  line  of  the 
Milwaukee  Northern  Railway,  between  Milwaukee  and  Port 
Washington,  will  probably  be  ready  for  operation  early  in 
September,  and  all  work  is  being  pushed  as  rapidly  as  possible 
to  that  end.  From  a  point  a  little  over  two  miles  north  of 
Milwaukee  to  the  town  of  Grafton,  a  short  distance  from  Port 
Washington,  tracks  are  laid.  All  grading  between  these  points 
has  been  practically  completed.  The  force  of  men  engaged 
in  this  work  will  shortly  be  put  on  the  work  between  Port 
Washington  and  Sheboygan,  where  another  gang  of  workmen 
has  been  clearing  the  right  of  way.  The  Allis-Chalmers  gas 
engines  are  being  erected  in  the  main  power  house  at  Port 
Washington.  The  complete  power  equipment  was  built 
by  the  Allis-Chalmers  Company,  Milwaukee.  Three-phase  alter- 
nating current  will  be  generated  in  the  power  house  at  405 
volts  by  three  direct-connected  Allis-Chalmers  alternators  each 
of  1000  kilowatts  normal  capacity,  driven  at  107  r.  p.  m.  by  twin 
tandem  gas  engines,  each  with  a  rated  capacity  of  1500  horse- 
power. This  equipment,  when  in  operation,  will  constitute  the 
largest  installation  in  America  of  gas  engine-driven  electric 
generating  units  used  for  traction  purposes. 

New  YORK  WATER  POWERS  — \ccording  to  the  Troy. 
N.  Y.,  Press,  the  announcement  that  the  state  administration 
is  opposed  to  granting  power  privileges  on  streams  running 
through  state  land  will  not  affect  power  companies  now  in 
operation.  Neither  will  it  prevent  the  Hudson  River  Power 
Company  from  proceeding  with  its  project  to  dam  the  Sacan- 
daga  River  and  create  a  power  plant  of  double  the  capacity 
of  the  Spier  Falls  plant.  The  decision  affects  only  the  con- 
cerns that  desired  to  bi:ild  dams  and  flood  state  lands.  The 
plea  of  such  concerns  was  that  the  dams  would  make  storage 
reservoirs  and  thus  equalize  the  flow  of  the  Hudson,  but  the 
Governor  is  in  favor  of  the  state  receiving  revenue  from  its 
power  producing  streams. 

MECHANICAL  DRAFT  APPARATUS  is  to  be  furnished 
by  the  B.  F.  Sturtevant  Company,  of  Boston.  Mass..  for  bnilers 
in  the  following  power  plants :  Pittsburg,  Ft.  Wayne  &  Chicago 
Ry..  .Mlegheny.  Pa.;  Acushnet  Mills,  New  Bedford,  Mass.;  State 
Hospital  for  the  Insane,  Howard,  R.  I. ;  Syracuse  Malleable 
Iron  Works,  Syracuse,  N.  Y. ;  L'nion  Light.  Heat  &  Power 
Company,  Fargo.  N.  D. :  the  Fisheries  Company.  Fall  River. 
Mass.;  Wood  Worsted  Mills.  Lawrence.  Mass.;  El  Paso  Elei-. 
Ry.  Company,  El  Paso.  Te.x. ;  Russia  Cement  Company.  .-\na 
Cortes,  Wash.,  and  Hazard  Mfg.  Company,  Wilkes-Barrc.   Pa. 

THE  TESL.\  TOWER  for  wireless  power  transmission  at 
Wardencliffe.  Long  Island,  has  passed  back  into  Mr.  Nikola 
Tesla's  possession.  It  was  to  have  gone  under  the  sheriff's 
hammer  this  week.  Mr.  Tesla  owed  Dr.  James  S.  Warden, 
the  founder  of  Wardencliffe,  $1,108.  Dr.  Warden  sued,  got 
judgment,  and  placed  the  judgment  in  the  hands  of  Sheriff 
Wells  for  collection.  Mr.  Tesla  has  paid  the  money,  and  the 
sale  is  off.  It  is  hoped  that  some  definite  experiments  and 
data  may  now  soon  be  recorded. 

ELECTRIC  CR.WES— The  Atlantic  Coast  Line  Railway 
Company  has  installed  at  its  South  Rocky  Mount  plant,  a 
5-ton,  3-motor  electric  Northern  traveling  crane,  span  about 
72  ft.  This  crane  was  furnished  by  the  Northern  Engineering 
Works.  Detroit.  Mich. 

ESTIM.^TES  ON  COAL  HANDLING  PLANT.— The 
Concord  municip.il  light  plant.  Concord.  Mass.,  desires  esti- 
mates on  the  cost  of  installing  a  complete  coal  handling  plant. 
Information  may  be  obtained  from  A.  W.  I^e,  manager,  Con- 
cord, Mass. 
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THE  WEEK  I.\'  W.VLL  S  IREE'I '.— The  stock  market  was 
more  active  and  there  was  evidence  of  greater  public  partici- 
pation. Southern  Pacific  was  the  principal  feature,  having  a 
substantial  advance  on  the  report  that  its  dividend  rate  is  to 
be  increased  to  6  per  cent.  United  States  Steel  was  depressed 
early  in  the  week  on  the  strike  of  miners  in  the  Minnesota  iron 
regions,  but  the  stock  rallied  with  some  vigor  when  the  strike 
collapsed  and  it  became  generally  understood  that  the  statement 
of  earnings  for  the  quarter  ended  June  30  would  show  the  larg- 
est net  earnings  ever  exhibited  l)y  the  company  for  any  quarter 
in  its  history.  The  conflict  between  the  State  and  Federal 
courts  over  the  new  passenger  rate  law  passed  by  the  Legisla- 
ture of  North  Carolina  became  a  factor  to  which  holders  of  the 
stocks  of  railroads  operating  in  that  section  of  the  South  were 
forced  to  give  consideration  toward  the  end  of  the  week:  and 
the  decline  in  Southern  Railway  preferred  indicated  what  a 
serious  matter  the  enforcement  of  the  law  might  become. 
Brooklyn  Rapid  Transit  was  active  and  showed  strength,  while, 
on  the  other  hand,  the  Interborough-Metropolitan  stocks  were 
decidedly  weak  as  the  result  of  fears  regarding  the  contemplated 
investigation  by  the  Public  Utilities  Commission.  Some  of  the 
neglected  specialties  were  also  strong,  among  them  General 
Electric,  and  Xcw  Yorlt  Air  Brake  had  another  of  its  spec- 
tacular rises,  advancing  over  20  points,  to  124J-8,  on  statements 
that  certain  interests  were  endeavoring  to  secure  options  at  150 
on  a  majority  of  the  stock.  The  curb  market  showed  some 
improvement  early  in  the  week,  but  eased  ofif  later.  Following 
are  the  closing  quotations  of  July  30: 
NEW  YORK. 
July  23  July  30  July  23  July  .1o 

.Mlis-C'halmers     Co 10 'A     \o'A    General     Electric 139       138^ 

.Mlis-Chalmers     pfd 25         ^(>^i    Hudson    River    Tel —        — 

.\m.    Dist.    Tcl —        —        Interborough    Met.    com.   1^%      15M 

Ameiican     Locomotive...   59^      58^^     Interborough     Met.    pfd.   43         44 

Locomotive  j)fd  . 1 04'/5    104V2     Mackay     Cos —         68!4 

75        Mackay    Cos    pfd ■ —         66  V2 

loi        Marconi     Tel —        — 

57^     Metropolitan    St.    Ry...  —         91' 

33        N.    y.   &   N.   J.   Tcl —        — 

80         Western    Union    Tel 79  77 

—  Westingllouse     com i45j^    I4li^ 

—  Westingllouse     i>fd —         — - 

nOSTON. 


tive   ptrl  .la 

.•\mcrican   Tel.    &    Cable.  7_ 

.American    Tel.    &    Tel..  — 

Hrooklyn  Rapid  Transit.  f,6'A 

Electric    Doat    33 

Electric     Boat     pfd 80 

Electric     Vehicle — 

Electric    Vehicle    pfd...  — 


July  23  July  30 


July  23  July  30 

American    Tel.    &    Tel. .108       i07!4  Mas.".    Elec.    Ry   pfd. 

Cumberland     Telephone.   —        103^^  Mexican     Telephone 2  2 

Edijon     Elec.     Ilium 211        211H  N'ew   England  Telp no        108 

General     Electric —       139  Western   Tel.    &  Tel....   —  f.'A 

Mass.    Elec.    Ry 16  14  West.   Tel.   &  Tel.    pfd..    —         65 

PHILADELPHI.V. 

July  23  July  30  _  July  23  July  30 

.American     Railways 48         48  Phila. 

Elec.    Co.    of    America..      9%        9 14  Pbila. 

Flee.    Storaee    Battery..    51  51  Phila. 

Elec.    Stor.   Battery  pfd.  —        — 

CHICAGO. 

July  23  July  .30 


Electric '. .  "  8K 

Rapid    Transit...    22"^     20% 
Traction 94  J4      94 


rbon . 


ly  23  July  30 

72!^      72 

pfd...ll2/j     II2K' 

Union    Traction —        — 

Union    Traction    pfd. ...   — 


Chicago    City    Ry 160  155 

Ch'caco     Edison 145  140 

Chicaro     Subway —  — 

Chicafo   Tel.    Co 105  115 

Metropolitan    Elec.    com.  22  22 

•Asked. 

WESITXGIIOUSF  .\I;K(  ).\1).— In  the  annual  report  of  the 
Westinghouse  Electric  tk  .Manufacturing  Company,  Mr.  G. 
Westinghouse  says:  "Under  the  management  of  Xewcomb 
Carlton,  the  business  of  the  British  Westinghouse  Company  is 
being  established  upon  a  sound  and  prolitablc  basis.  Tlie  orders 
received  for  its  fiscal  year  to  end  July  31,  will  exceed  $6,000,- 
oco.  The  operations  of  the  Societe  .'Vnonyme  Westinghouse 
(the  I'rench  Westinghouse  Company)  under  the  able  manage- 
menl  of  F.  E.  Drake,  director  general,  have  during  the  past 
year  assumed  very  substantial  importance,  especially  by  reason 
of  contracts  entered  into  with  the  Italian  government  for  the 
installation  of  electric  apparatus  for  the  operation  of  one  of 
the  Italian  stale  railways.  This  contract  has  required  the  or- 
gani/ation  by  the  French  Westinghouse  Company  of  an  Tt;dian 
company  (the  Sociela  Italiana  Westinghouse')  and  tlie  estab- 
lishment of  works  at  Vado,  near  Genoa,  Italy,  which  are  now  so 
far  advanced  that  manufacturing  operations  have  been  inaugu- 
rated under  the  direction  of  a  competent  staff  of  oflici.ds.  Tlie 
Societe  Eledrique  Westinghouse  De  Russie  is  a  French  com- 
pany org.inized  for  the  purpose  of  carrying  on  business  in 
Russia,  for  which  purpose  it  has  been  granted  a  license  by  the 
Russian  Government,  This  C(>mi)any  is  now  completing  the 
execution  of  a  contract  amounting  to  nearly  $5,000,000,  cover- 
ing the  electrification  of  a  part  of  the  tramway  system  of  St. 
Petersburg  and  is  also  carrying  on  a  growing  manufacturing 


brsincss  in  its  works  at  Moscow.  The  Westinghouse  Metall- 
fadeii  Gluhlampcn-fabrik  G.  m.  c.  H.  has  recently  been  organ- 
ized and  works  have  been  erected  near  Vienna,  Austria,  for  the 
manufaclrrc  of  tungsten  incandescent  lamps.  Ihe  operations 
of  these  several  companies  are  on  a  more  satisfactory  basis 
than  heretofore  with  indications  that  the  returns  to  your  com- 
pany will,  in  the  not  distant  future,  fully  justify  the  expendi- 
tures which  have  been  made.  The  Canadian  Westinghouse 
Company,  Limited,  is  doing  a  large  and  constantly  increxsin^ 
business  and  its  prosperity  is  indicated  by  the  payment  of  regu- 
lar quarterly  dividends  of  I'/i  per  cent  and  the  accumulation  of 
a  substantial  surplus." 

NEW  YORK  UTILITIES.— The  up-State  Piblic  Utilities 
Commission  gave  a  hearing  this  week  to  the  Ntwburgh  Light, 
Heat  &  Power  Company,  which  seeks  consent  to  issue  $250,000 
additional  capital  stock,  making  a  total  issue  of  $750,000,  and  to 
classify  the  same  as  $500,000  common  and  $250,000  8  per  cent, 
preferred  cumulative  stocks.  The  company  claims  that  since 
1900  it  has  expended  $300,000  in  extensive  improvements,  which 
expense  has  been  thus  far  met  by  the  stockholders.  John  L. 
Wilkie,  of  Xcw  York,  appeared  as  attorney  and  said  the  com- 
pany's earnings  for  1906  were  more  than  sufficient  to  pay  thu- 
dividends  on  the  additional  preferred  stock.  There  was  no  op- 
position. The  village  of  Sherburne  was  heard  by  the  commis- 
sion on  the  application  to  establish  a  municipal  electric  lighting 
plant  and  to  furnish  lights  for  other  than  municipal  purposes. 
The  Sherburne  Gas  Company,  which  was  incorporated  in  Jani- 
ary  last  and  is  operating  a  gasoline  plant,  also  put  in  an 
application  for  authority  to  transact  business  and  issue  $IO-OX) 
capital  stock.     Decisions  on  the  applications  were  reserved. 

P.ACIFIC  LIGHT  AXD  POWER.— It  is  authoritatively 
reported  in  Los  Angeles  that  the  Pacific  Light  &  Power  Com- 
pany, the  Huntington  corporation  which  supplies  power  to  the 
electric  railways  in  Southern  California,  has  completed  the 
financing  of  its  large  new  steam  power  plant  at  Redondo, 
through  a  deal  recently  consummated  with  the  banking  house 
of  X.  W.  Halsey  &  Company.  It  is  said  to  involve  approxi- 
mately $1,000,000,  secured  by  first  mortgage  bonds  of  the 
Pacific  Light  &  Power  Company,  guaranteed  by  the  Los  .\ngeles 
Railway  Company.  The  Redondo  plant  provided  for  is  an  oil- 
burning  steam  plant,  and  one  of  the  largest  of  its  kind  in  the 
country.  It  will  furnish  the  major  part  of  the  power  required 
for  handling  the  load  of  the  Los  .Angeles  Railway  Company, 
the  Pacific  Electric  Railway  Company,  the  Intertirban  Railway 
Company  and  the  various  other  Huntington  lines  which  gridiron 
Soutliern  California.  Work  on  this  plant  was  commenced  in 
the  early  part  of  1906.  and  is  now  nearing  completion. 

BIRMINGHAM,  ALA.,  CHANGES.- It  is  stated  that  Ih- 
Birmingham  Railway,  Light  &  Power  Company  is  to  have  a 
new  management.  President  Robert  Jemison,  who  has  been  at 
the  head  of  the  company  for  twenty  years,  resigned  some  tim.- 
ago,  to  take  effect  Sept.  i,  and  General  Manager  J.  .\.  Emery, 
who  has  conducted  the  $3,000,000  of  improvements  made  the 
past  few  years,  is  understood  to  have  resigned  also.  Mr.  A. 
1 1.  Ford,  of  the  firm  of  Ford,  Bacon  &  Davis,  who  have  had 
charge  of  the  construction  work  for  the  Xewman  syndicate  of 
southern  street  railway  .systems,  takes  Mr.  Jemison's  place. 
Mr.  Jemison  was  first  mentioned  for  chairman  of  thi-  board  of 
directors,  but  it  is  now  stated  that  he  will  retire  .altogethe-. 

DIVIDEXDS. — Directors  of  the  New  England  Telephone 
Company  have  declared  the  regtdar  qu.lrterly  dividend  of  iVj 
per  cent,  payable  .\ug.  15.  The  Western  Telephone  &  Tele- 
graph Company  has  declared  the  regular  semi-annual  dividend 
of  2Vi  per  cent  on  its  preferred  stock,  payable  Aug.  i.  Directors 
of  tne  Chattanooga  Railw.iys  Company  have  declared  the  regu- 
lar 1^  per  cent  dividend  on  the  preferred  stock,  payable  Sept. 
1.  Directors  of  the  Xational  Carbon  Company  have  declared 
the  regular  quarterly  dividend  of  \^4  per  cent  on  the  preferred 
stock,  payable  .-Kug.  15,  Jhe  Chicago  Edison  Company  has  dc 
dared  a  quarterly  dividend  of  2  per  cent,  payable  .\ug.  I. 

THE  WHITXEY  ESTATE.— The  details  of  the  estate  of 
the  late  W.  C.  Whitney  have  been  made  public  the  past  week  in 
the  accounts  of  H.  P.  Whitney  as  executor.  The  value  is  shown 
to  be  $25,000,000.  The  list  includes  $1,283,250  worth  of  Elc<ftri; 
Storage  Battery  Company  stock.  $4,051,284  worth  of  Guggen- 
heim Exploration  Company  stock.  $01,227  worth  of  Xational 
Lead  common  and  $75..W7  of  Xational  Lead  preferred.  $38,250 
of  Electric  Vehicle  preferred.  $70,000  worth  of  Nassau  Light 
and  Power  Company  stock.  9.900  shares  of  Xew  York  Trans- 
portation Company  stock,  valued  at  $58,781. 
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THE  LOCKPORT  TANGLE.— As  is  well  known  serious 
and  determined  efforts  have  been  made  to  reconcile  the  vari- 
ous lighting  interests  at  Lockport,  N.  Y.,  where  competition  has 
been  carried  to  disastrous  lengths.  There  is  still  opposition, 
however.  At  Lockport  on  July  25,  Public  Utilities  Commis- 
sioner Keep  held  a  hearing  in  the  city  building  on  the  appli- 
cation of  the  Lockport  Gas  and  Electric  Light  Company  and 
the  Economy  Light,  Fuel  and  Power  Company  to  merge  into 
the  Lockport  Light,  Heat  and  Power  Company,  recently  or- 
ganized as  a  subsidiary  of  the  United  Gas  and  Electric  Com- 
pany of  Xew  York.  The  city  of  Lockport  and  the  Attorney- 
General's  office  opposed  the  merger.  Attorney  Abner"  Hopkins 
for  the  citizens'  committee  held  that  it  would  destroy  com 
petition,  create  a  monopoly,  place  the  people  at  the  mercy  of 
one  company,  and  if  the  application  of  the  company  was 
granted  would  permit  such  an  overcapitalization,  judging  from 
the  present  values  of  the  two  plants,  that  higher  rates  or 
poorer  service  would  result  in  order  to  pay  dividends  to  the 
stock  and  bond  holders.  The  marked  feature  of  the  session 
was  the  refusal  of  the  officials  of  the  two  companies,  on  re- 
quest of  the  citizens'  attorney,  to  produce  books  of  rates  to 
various  consumers  to  support  the  citizens'  argument  that  on 
streets  where  both  companies  operate  steam  heating,  power 
and  lighting  are  lower  in  price  than  on  others.  Further  surprise 
was  occasioned  by  the  fact  that  Commissioner  Keep  sustained 
the  companies,  holding  that  the  commission  could  examine 
the  books  privately  and  thereby  not  reveal  the  trade  secrets 
of  one  company  to  another,  as  would  be  the  situation  if  the 
books  were  produced  in  open  hearing.  Commissioner  Keep 
closed  the  session  by  giving  both  sides  two  weeks  in  which  to 
file  briefs  before  the  commission.  Xorman  D.  Fish  appeared 
for  the  Attorney-General's  office,  which  will  oppose  the  merger 
on  the  ground  that   it  violates  the   anti-trust   laws. 

MILWAUKEE  CAPITALIZATION'.— In  anticipation  of 
the  enactment  into  law  of  the  Hagenieister  bill  requiring  public 
service  corporations  to  get  permission  from  the  state  railroad 
commission  before  issuing  any  stock  or  bonds  and  prohibiting 
them  from  selling  stock  for  less  than  its  par  value  or  bonds 
for  less  than  75  per  cent  of  their  par  value,  three  of  the  large 
Milwaukee  public  service  corporations  in  Milwaukee  have  filed 
in  the  office  of  the  secretary  of  state  amendments  to  their 
articles  of  incorporation  increasing  their  capital  stock.  Several 
millions  are  added  to  the  authorized  capital  of  each  of  the  three 
companies  as  follows :  The  Milwaukee  Light,  Heat  and  Trac- 
tion Company  increase  in  capital  stock  $1,000,000  to  §30,000, 
000:  net  increase,  $29,000,000.  The  Milwaukee  Electric  Railway 
and  Light  Company  from  $19,500,000  to  $24,500,000;  net  in- 
crease in  stock,  $5,000,000:  increase  in  shares,  195,000  to  245,- 
OCO :  common  stock,  200,000  shares :  preferred  stock,  45,000 
shares,  bearing  6  per  cent  dividend.  The  Milwaukee  Gas  Light 
Company  increase  in  capital  stock  $1,500,000  to  $5,000,000;  net 
incre.Tse  in  stock,  $4,000,000;  increase  in  shares,  30,000  to  no,- 
000  at  $50  a  share. 

CUMBERLAND  TELEPHONE.— President  Caldwell,  of 
the  Cumberland  Telephone  &  Telegraph  Company,  has  called  a 
special  meeting  of  the  stockholders  to  be  held  at  Hopkinsvillc. 
Ky.,  .-Xug.  6.  to  consider  an  increase  in  tlie  authorized  capital 
stock  from  $20.ooo.oco  to  $20,200,000.  and  a  change  in  the  legal 
domicili  from  Hopkinsville  to  Louisville.  Ky.  There  is  no  in- 
tention of  issuing  any  additional  stock  beyond  that  subscribed 
on  Feb.  I,  1907.  but  by  reason  of  the  fact  that  that  issue  was 
subscribed  for  in  full,  it  exceeds  the  present  authorized  capital 
by  about  $200,000.  which  will  be  due  and  payable  on  Oct.  i, 
1907.  Therefore,  it  became  necessary  to  increase  the  authorized 
capital  by  that  amount,  so  that  the  company  will  be  in  position 
to  issue  the  additional  stock  when  the  subscriptions  there- 
for mature. 

UNITED  RAILWAYS  INVESTMENT— At  a  mocting  of 
the  stockholders  of  the  United  Railways  Investment  Company 
the  prriposal  of  the  directors  to  issue  $3,000,003  three-year  6 
per  cent  collateral  trust  notes  was  approved  by  the  stockholders 
without  opposition.  Of  these  notes,  $1,300,000  have  been  sold. 
The  remaining  $1,700,000,  it  is  understood,  will  not  be  sold  for 
the  present.  The  proceeds  of  these  $l..300,ooo  notes  will  be 
used  for  the  acquisition  of  outstanding  securities  of  the  United 
Railroads  of  San  Francisco  and  for  other  corporate  purposes, 
including  making  provision  for  additional  cars  for  use  in  that 
city, 

IOWA  TROLLEY  CAPITAL,— The  capital  stock  of  the 
Fort    Dodge,    Dcs    Moines   &   Southern    Railway   has   been    in 


creased  from  $2,500,000  to  $6,700,000.  The  road's  authorized 
capital  now  consists  of  $1,200,000  preferred  stock  and  $5,500,- 
0:0  common  stock.  In  addition  there  have  been  authorized 
$3,500,000  of  first  mortgage  bonds  and  $6,500,000  of  refunding 
mortgage  bonds.  Of  the  latter,  $3,500,000  are  reserved  to  re- 
lire  the  first  mortgage.  The  Fort  Dodge  Road  has  acquired 
control  of  the  Newtown  &  Northwestern.  It  is  expected  that 
the  company's  high-speed  electric  line  between  Fort  Dodge 
and  Des  Moines  will  be  ready  for  operation  about  Sept.  1. 

U.  S.  TELEPHONE  REORGANIZATION.— A  special  dis- 
patch of  July  24  from  Rochester,  N.  Y.,  states  that  the  re- 
organization plan  of  the  United  States  Independent  Telephone 
Company  was  approved  by  the  committee  of  bondholders  of 
the  United  States  Company  on  the  previous  day.  The  plan 
contemplates  the  appointment  of  a  reorganization  committee 
and  the  foreclosure  of  the  mortgages  of  the  L'nited  States 
Company  and  the  Independent  Telephone  Securities  Company. 
It  is  recommended  that  a  new  company  be  organized,  with  a 
capital  of  $6,000,000,  and  to  which  shall  immediately  be  trans- 
ferred all  securities  bought  in  by  the  reorganization  committee. 

OHIO  HOLDING  COMPANIES.— The  announcement  of 
.\ttorney-General  Wade  Ellis  that  a  foreign  corporation  can 
not  legally  hold  all  the  stock  of  an  Ohio  corporation  and  control 
it  by  voting  the  stock,  has  caused  some  speculation  among  those 
who  are  interested  in  holding  companies  of  this  kind.  In  the 
case  of  the  Columbia  Gas  &  Electric  Company,  an  Ohio  com- 
pany has  been  formed  to  take  over  the  stock  of  the  companies 
that  have  passed  to  it  under  lease  and  it  is  possible  that  the 
law  may  be  complied  with  in  this  respect  and  yet  allow  the 
owners  to  control  the  corporations  owning  property  which  they 
have  purchased. 

OKLAHOMA  TELEPHONE.— The  balance  sheet  of  May 
31  of  the  Pioneer  Telephone  &  Telegraph  Company,  of  Okla- 
homa City,  shows  a  capital  stock  of  $2,473,200.  The  exchanges 
and  toll  lines  are  valued  at  $3,461,397.  The  results  for  the 
first  live  months  of  this  year  showed  a  large  improvement  over 
the  corresponding  period  last  year,  and  as  the  heaviest  volume 
of  business  is  done  during  the  last  half  of  the  year  the  man- 
agement expects   a   still  better   showing  in    1907   than   in    1906. 

SAFETY  CAR  HE.>\.TING  AND  LIGHTING.— The  in- 
crease in  the  capital  stock  of  the  Safety  Car  Heating  &  Lighting 
Company,  from  $5,000,030  to  $io.oco,cco  is  to  more  nearly 
equalize  the  valuation  of  the  plants  and  the  capital  stock,  the 
value  being  much  in  excess  of  the  capitalization  of  $5,000,000. 
The  directors,  therefore  have  decided  to  increase  the  capital 
stock  to  be  in  a  position  to  effect  a  more  equitable  distribution 
of   the  benefits   to   the   stockholders. 

WESTERN  ELECTRIC  EARNINGS.— The  gross  business 
of  the  Western  Electric  Company  for  the  first  six  months  of 
1907  was  as  large  as  for  the  same  period  of  the  preceding 
year.  In  the  fiscal  year  ended  Dec.  31,  1906,  the  company  did 
a  gross  business  of  $69,245,963,  or  approximately  $5,800,000  a 
month.  The  gross  earnings  were  heavier  in  the  last  half  than 
in  the  first,  the  average  being  about  $5,000,000  up  to  June  30 
and  $6,500,000   for  the  remaining  six  months  of  the  year. 

GENERAL  ELECTRIC  BONDS.— The  General  Electric 
Company  announces  that  the  entire  issiii  of  $13,000,000  5  per 
cent  ten  year  convertible  bonds  the  first  payment  on  which  fell 
due  last  Saturday,  has  been  subscribed  for.  The  second  pay- 
ment of  50  per  cent  falls  due  January  20,  1908.  The  new  bond 
issue  will  give  the  General  Electric  Company  between  $7,000,000 
and  $8,000,000  available  cash  for  construction  and  other  pur- 
poses immediately. 

NO  AIR  BR.VKE  DEAL— It  is  oflicially  stated  that  the 
Westinghouse  Electric  &  Manufacturing  Company  has  made 
no  offer  for  the  slwk  of  the  New  York  ,\ir  Brake  Company. 
There  are  no  negotiations  und^r  w.iy  for  control  of  the  New 
York  company  by  the  Westinghouse  Company.  .-V  controlling 
interest  in  the  New  York  .\ir  Brake  Company  was  offered  to 
Westinghouse  interests  in  January  of  this  year,  but  the  offer 
was  declined. 

WEST  PENN  RAILWAYS— It  is  stated  that  an  arrange- 
ment has  been  made  by  which  the  West  Pcnn  Railways  Com- 
pany has  purchased  a  controlling  interest  in  the  Pittsburg. 
McKccsport  &  (irccnslnirg  Traction  Company,  terminating  a 
bitter  fight  between  the  two  companies  along  the  main  line  of 
the  Pennsylvania  Railroad  between  Pittsburg  and  Grcensbnrg 
and  other  points  in   Westmoreland  county. 
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ATHENS.  ALA. — The  City  Council  has  decided  to  increase  the  capacity 
of  the  municipal  electric  light  plant  and  has  purchased  a  140-kw  dynamo 
from  the  Westing  house  Electric  &  Manufacturing  Company.  The  new 
machine  will  be  installed  as  soon  as  possible,  and  the  entire  lighting  sys- 
tem of  the  city  will  be  changed.  A  new  engine  will  also  be  installed 
in  the  plant. 

CITRONVILLE.  ALA.— The  Council  has  granted  a  franchise  to  the 
Citronclie  Light  &  Power  Company  to  erect  and  operate  an  electric 
lighting  plant  in   this  place. 

BOTIIAN,  ALA.— William  Crawford  has  applied  to  the  City  Council 
for  a  franchise  to  operate  a  street  car  line  on  Main  Street.  Mr.  Craw- 
ford proposes  to  build  a  park  about  three  miles  out  of  the  city  and  is 
planning   to    build   a    railway    to    reach   the   park. 

liEBER,  ARK. — W.  H.  Horton  has  secured  a  franchise  for  an  electric 
light    and   healing   plant    for   Ilcber. 

BERKELEY,  CAL.— The  Home  Telephone  Company  has  purchased  a 
lot  on  the  corner  of  Allston  Way  and  Milvia  Street  for  its  Herkeley  office. 
'ITic  company  will  shortly  commence  the  erection  of  a  two-story  build- 
ing and   basement  nt  a  cost   of  $60,000. 

EUREKA,  CAL.— The  North  Mountain  Power  Company  will  soon  in- 
stall a  looo-kw  frequency  charger  at  the  auxiliary  station  in  Eureka. 
When  the  new  machine  is  installed  the  company  will  transmit  2400 
kilowatts  over  the  transmission  line  from  Trinity,  about  double  the 
quantity  that  is  now  being  received.     H.  L.  Jackman   is  manager. 

FRESNO,  CAL. — The  Chinese  Electric  Light  Company  has  petitioned 
the  Board  of  City  Trustees  for  a  franchise  to  operate  an  electric  light 
plant  in  the  city. 

LOS  ANGELES,  CAL.— The  Hucnemc,  Malibu  &  Port  Angeles  Rail- 
way is  planning  to  build  between  five  and  six  miles  of  track  within  the 
next  three  months.  M'^ork  has  commenced  on  one  portion  of  the  road. 
N.    D.    Darlington    is    manager. 

NAPA,  CAL. — The  Board  of  Supervisors  of  Napa  County  has  granted 
a  franchise  to  D.  L.  Beard  to  maintain  and  erect  poles  an<i  wires  over 
the  county  for  the  transmission  of  electricity  for  lighting  and  power 
purposes. 

OROVILLE,  CAL. — Owing  to  the  increased  demand  for  electricity  for 
power  purposes  the  Oroville  Light  &  Power  Company  has  recently  in- 
stalled an  additional  2"55-hp  generator  in  its  plant,  making  the  present 
capacity  of  the  plant   500  horse-power. 

PALO  ALTO,  CAL.— The  City  Trustees  have  granted  the  California 
Gas  &  Electric  Company  permission  to  erect  poles  and  wires  on  Haw- 
thorne Street  from  its  main  line  on  Middlefield  road  to  the  power  house 
of    the    interurbau    street    railway    on    High    Street. 

REDDING.  CAL.— The  stockholders  of  the  Pacific  Power  Company 
have  voted  to  appropriate  $30,000  for  the  completion  of  work  and  line 
into   Red   Bluff. 

SAN  FRANCISCO.  CAL.— Bids  will  be  received  until  Aug.  29  by 
James  Knox  Taylor,  supervising  architect,  Washington,  D.  C,  for  fur- 
nishing motors,  rheostats,  chain  drives,  air  compressors,  circuit  breakers, 
conduit  wire,  etc.,  at  the  United  States  post  office  and  custom  house, 
San    Francisco,    Cal. 

SAN  FRANCISCO,  CAL. — Several  important  improvements  are  being 
planned  by  the  Pacific  Gas  &  Electric  Company,  which  will  benefit  the 
service  materially.  Preparations  are  being  made  to  install  at  Station 
A,  in  the  Potrero,  an  additional  5ooo-kw,  ii.ooo-volt  turbo-generator  set. 
A  isoo-kw  generating  set  is  to  be  removed  from  the  same  station  to 
the  company's  relay  plant  at  Pctaluma.  One  of  the  1200-kw,  direct- 
current  generating  sets  from  the  old  Jessie  Street  station  is  being  in- 
stalled in  the  Mutual  Electric  Light  Company's  plant  at  Spear  and  Folsom 
streets,  which  is  now  under  the  control  of  the  San  Francisco  Gas  & 
Electric  Company.  A  small  storage  battery  is  to  be  installed  in  Station 
A  in  place  of  the  large  one  that  was  destroyed  by   fire. 

SAN  JOSE,  CAL.— J.  A.  Belloli  has  applied  to  the  Board  of  County 
Supervisors  for  a  franchise  to  erect  poles  and  wires  along  the  county 
roads  for  the  transmission  of  electricity.  Mr.  Belloli  proposes  to  pur- 
chase electricity  from  the  United  Gas  &  Electric  Company  and  to  dis- 
tribute in  the  territor>'  from  Milipitas  to  Alviso. 

SAN  JUAN,  CAL.— The  Board  of  Town  Trustees  is  considering  an 
ordinance  granting  the  Davenport  Light  &•  Power  Company  the  right 
to  erect  and  maintain  poles  and  wires  for  the  purpose  of  furnishing  the 
town  with  electricity. 

SANTA  ROSA.  CAL.— The  Pctaluma  it  Santa  Rosa  Railway  Com- 
pany is  planning  to  extend  its  railway  from  Sebastopol  to  Lake  Jonivc. 
about  a  mile  north  of  that  town. 


WILLOWS.  CAL— The  Snow  Mountain  Power  Company  has  been 
awarded  a  franchise  by  the  Board  of  Supervisors  of  Glenn  County  to 
erect  transmission  lines  for  the  distribution  of  electricity  throughout. the 
county.     The  price  paid  for  the  franchise  was  $250. 

BRIDGEPORT.  CONN.— A  power  plant  will  be  built  in  connection 
with  the  hotel  building  at  Main  and  Chapel  Streets,  owned  by  Samuel 
H.  Wheeler.  The  plant  will  be  used  to  light  the  hotel  and  other  build- 
ings in  the  vicinity  owned  by  Mr.  Wheeler,  and  also  to  run  the  elevators. 

HARTFORD,  CONN.— The  House  has  passed  over  the  veto  of  Gov- 
ernor Woodruff  the  resolution  incorporating  the  Danbury  &  Northern 
Electric  Railway  Company. 

HARTFORD,  CONN.— The  State  Legislature  has  passed  the  bill  per- 
mitting independent  telephone  companies  to  incorporate  under  the  general 
law  permitting  them  to  do  business  after  securing  a  finding  of  public  ne- 
cessity and  convenience  from  a  judge  of  the  Superior  Court. 

NORWICH,  CONN.— The  Uncas  Power  Company  has  given  a  deed  of 
all  its  property  to  the  Federal  Trust  Company,  of  Boston,  Mass.,  to  secure 
an  issue  of  $150,000  in  bonds,  the  proceeds  to  be  used  for  the  purpose 
of  completing  and  improving  the  construction  of  its  power  plant. 

STRATFORD,  CONN.— At  a  special  town  meeting  held  recently  the 
citizens  voted  to  appoint  a  committee  to  lay  out  a  plan  for  a  lighting 
district,  to  be  reported  to  the  Selectmen,  who  will  then  call  a  special 
meeting  to  decide  whether  the  district  shall  be  laid  or  not. 

THOMPSONVILLE.  CONN.— The  electric  lighting  sution  here  is  be- 
ing dismantled  and  electricity  for  operating  the  system  will  soon  be 
furnished   from  the  new  plant  at  Windsor  Locks. 

WILMINGTON,  DEL.— The  Wilmiogton  Cit>*  Electric  Company  is 
building  a  transmission  line  from  this  city  to  Newport  for  the  purpose 
of  furnishing  electricity  for  lighting  and  power  in  the  town  of  Newport, 
and  also  to  parties  along  the  line  between  the  two  places.  The  company 
has  contracted  with  a  number  of  manufacturing  concerns  in  Newport  to 
furnish  electricity  for  power  purposes,  and  also  proposes  to  light  Richard- 
son Park,   which  is  located  between  the  two  cities. 

W.\SHINGTON,  D,  C. — Bids  will  be  received  at  the  Bureau  of  Sup- 
plies  and  Accounts,  Navy  Department,  Washington,  D.  C.  until  .Aug. 
6,  to  furnish  at  the  navy  yards  and  naval  stations  naval  supplies  as  fol- 
lows: Boston,  Mass.,  schedule  121 — electric  operating  equipment.  Charles* 
ton,  S.  C,  schedule  121 — motor  drives.  Portsmouth,  X.  H.,  scbeduU 
1 18^-cells.  iron  wire,  electro-mechanical  gongs;  schedule  150 — motoi. 
New  York,  N.  Y.,  schedule  1 17 — searchlight  projectors,  generating  sets. 
incandescent  lamps,  portable  testing  sets,  testing  generators,  keyboards. 
(jonda  cells,  dynamotors.  interior  fittings  and  fixtures,  branch  boxes,  etc., 
switch  handles,  steel  and  brass  tnamclcd  conduit  and  fittings,  conductors, 
etc.  League  Island,  Pa.,  schedule  151 — incandescent  lamps,  arc-lamp 
globes  and  parts,  switches,  rubber -covered  wire,  electrical  supplies,  etc. 
Washington,  D.  C,  schedule  148 — air  drills,  sheet  copper,  and  lead; 
schedule  151 — incandescent  globes,  and  repair  parts  for  arc  lamps, 
switches,  flexible  steel  conduit,  electrical  supplies.  Charleston,  S.  C. 
schedule  149 — motors.  Applications  for  proposals  should  designate  the 
schedule  desired  by  number.     E.  B.  Rogers,  Paymaster  General,  L^.  S.  N. 

L.\KE  CITY,  FLA. — John  D.  Carley  is  preparing  to  develop  the  water 
power  of  Suwanee  River  near  Lake   City, 

FITZGERALD,  GA.— Application  has  been  made  to  the  City  Council 
by  S.  T.  Holtzendorf.  W.  T.  Whitney  and  B.  K.  Waldridge.  of  New 
York,  N.  Y.,  and  T.  M.  Parsons  and  C.  A.  Holtzendorf  of  this  city  for 
a  40-year  franchise  to  operate  an  electric  railway  within  Fitzgerald  and 
to   suburban   points. 

GRIFFIN.  G.\. — Application  has  been  filed  for  the  incorporation  of  the 
Middle  Georgia  Interurhan  Railway  by  Charles  F.  Howe.  Milledgeville; 
William  F.  Smith.  R-hcrt  F.  Smith.  Samuel  P.  Smith.  Flovilla:  Stephen 
J.  Smith,  of  Jackson,  and  others.  The  company  is  capitalized  at  $200,000. 
and  proposes  to  construct  a  i  ail  way  from  Griffin  to  Flovilla.  The  line 
will   be  about   70  miles  long. 

SAVANNAH,  GA.— At  a  meeting  of  the  City  Council  held  July  17. 
it  was  decided  to  secure  the  services  of  an  electrical  engineer  to  pre- 
pare specifications  for  the  new  contract  for  city  lighting,  which  will  go 
into    effect   Jan.    i,    1908. 

KANSAS.  ILL. — The  citizens  are  considering  the  question  of  install- 
ing a  new  boiler  and  engine  in  the  municipal  electric  lighting  plant.  Frank 
Neal  is  manager. 

MARSEILLES.  ILL— W.  D.  Boyce,  of  this  city,  has  been  granted 
permission  by  the  Illinois  and  Michigan  Canal  Commissioners  to  erect  a 
transmission  line  along  the  tow  path  of  the  Illionis  and  Michigan  canal 
from  Marseilles  to  Joliet.  Mr.  Boyce  is  planning  to  build  a  large  power 
plant  in  this  town  and  supply  Ottawa.  Morris  and  intervening  towns  with 
electricity. 

TAYLOR VI LLE.  ILL— The  Taylcrvillc  Utility  Company.  whicH  was 
reccntiv  organized,  will  build  an  electric  lighting  and  heating  plant  this 
fall. 
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WESTERN  SPRINGS.  ILL.— The  question  of  installing  two  new  boilers 
in  the  municipal  electric  lighting  plant  is  under  consideration.  Albert 
Erickson  is  manager. 

SOUTH  BEND,  IND.— The  South  Bend  Home  Telephone  Company 
has  increased  its  capital   stock   from   $200,000  to  $400,000. 

RED  FORK.  I.  T. — Steps  are  being  taken  toward  making  a  cut-off  of 
the  Arkansas  River  north  of  this  place,  for  the  purpose  of  developing 
water  power  for  factory  uses.  The  project  embraces  a  canal  three  miles 
long,  which  will  take  water  from  the  Arkansas  River,  two  miles  west  of 
Red  Fork.  The  estimated  cost  of  the  work,  including  dam,  is  placed  at 
$700,000.  J.  A.  Mackin  and  Dr.  C.  H.  Bland  are  interested  in  the  en- 
terprise. 

SOUTH  McALESTER,  1.  T.— The  power  house  of  the  Choctaw  Rail- 
way &  Electric  Company  was  wrecked  recently  by  the  bursting  of  a  fly- 
wheel.    The  damage  to  the  plant  is  estimated  at  $15,000. 

DES  MOINES,  L\.— The  capital  stock  of  the  Mutual  Telephone  Com- 
pany has  been  increased  from  $450,000  to  $1,600,000.  The  issue  is  for 
the   purpose   of  taking  over   and   consolidating   five   outlying  companies. 

GALENA,  KAN. — Plans  are  being  made  to  change  the  present  system 
of  the  Galena  Light  &  Power  Company  to  6o-cycle,  alternating  current. 
When  improvements  are  completed  a  z4-hour  service  will  be  established. 
J.    A.    Gadwood    is    superintendent. 

PADUC.\H.  KY.— The  Paducah  Traction  &  Light  Cornpany  \i  con- 
templating  building   an    extension    into    Mechanicsburg. 

VERSAILLES,  KV. — The  Versailles  Electric  Light  Company  is  con- 
templating extending  its  lines  to  Midway,  several  miles  distant.  Harry 
Reid    is    president   and   manager. 

CARROLLTON,  LA.— The  entire  building  and  plant  of  the  Carrollton 
Electric  Light  &  Power  Company  has  been  destroyed  by  fire. 

EASTOX.  MD.— The  Easton  Fuel  &  Light  Company  is  installing  arc 
lamps.       Addison    W.     Porter    is    superintendent. 

HAGERSTOWN.  MD. — .^t  an  election  held  recently  the  citizens  voted 
to  establish   a  municipal  electric  lighting  plant. 

ATTLEBORO,  MASS.— The  Attleboro  Steam  &  Electric  Company  has 
applied  to  the  Board  of  Electric  Light  &  Gas  Commission  for  peri?iission 
to  increase  its  capital  stock  by  $75,000. 

BOSTON,  MASS.— The  Stcne  &  Webster  Engineering  Corporation  re- 
ports that  work  is  progressing  rapidly  on  the  Boston  Elevated  Railway 
Company's  power  stations  at  Charlestown,  Lincoln  Wharf  and  Cambridge. 
The  Charlestown  power  station  is  an  extension  of  the  present  station  with 
room  for  two  2700-kw  vertical  engine  driven  units,  and  eight  6oo-hp 
boilers.  Only  half  of  the  equipment  is  being  put  in  at  present.  It  is 
planned  to  have  this  station  in  operation  about  Nov.  i.  The  extension 
to  the  Lincoln  Station  will  have  a  capacity  of  5400  kilowatts,  consisting 
of  two  units  of  2700  kw  each.  The  engines  are  of  the  vertical  Corliss 
type,  made  by  the  William  Tod  Company,  of  Youngstown.  Ohio.  Eight 
600-hp  Babcock  &  Wilcox  boilers  will  be  installed  in  the  new  extension 
of  the  station.  It  is  expected  to  have  the  addition  to  the  Harvard  Square 
station  ready  for  installing  the  machinery  about  Aug.  15.  In  addition  to 
this  work  the  Stone  &  Webster  Corporation  is  building  a  wharf  and 
5000-ton  elevated  coal  pocket  with  tracks,  conveyors,  etc.,  for  the  Boston 
Elevated    Railway    Company. 

BROCKTON,  MASS.— The  Edison  Electric  Illuminating  Company  has 
applied  for  a  permit  to  enlarge  its  power  plant  buildings  on  School 
Street,  to  cost  $10,000.  Westinghouse.  Church,  Kerr  &  Company  are  the 
contractors. 

EAST  HAMPTON.  ^rASS. — At  the  annual  meeting  of  the  Easthampton 
Gas  Company  the  directors  voted  to  petition  the  State  Commission  of 
Gas  and  Electricity  for  permission  to  increase  its  capital  stock  from 
$30,000  to  $50,000.  The  increase  is  needed  for  the  development  of  the 
electrical  end  of  the  business.  A  new  engine  will  soon  be  installed  in 
the  plant.  The  officers  were  elected  as  follows:  H.  L.  Clark,  presi- 
dent; John  N.  Lyman,  secretary;  G.   L.   Manchester,  treasurer. 

MILFORD.  MASS.— Bids  will  be  received  until  Aug.  8.  at  the  Town 
Hall  Milford  for  furnishing  and  erecting  a  small  electric  pumping  plant, 
consisting  of  motors  and  directly  connected  centrifugal  pumps.  Specifica- 
tions may  be  obtained  from  Joseph  F.  Hickey.  Milford.  Mass..  and  plans 
may  be  seen  at  Milford,  01  at  the  ofllicc  of  F.  A.  Barbour,  engineer.  Bos- 
ton.  Mass.     James   E.   Walker   is  chairman   of  committee. 

PITTSFIELD.  MASS.— Ley  &  Company,  of  Springfield,  have  secured 
the  contract  to  build  a  subway  from  the  Stanley  power  houses  on  tlic 
cast  shore  of  Silver  Lake  to  the  Morningsidc  and  lower  East  Street 
shops.  The  subway,  which  is  to  be  of  concrete,  will  be  7  feet  high  and 
61/3  feet  wide  and  Vi  mile  in  length,  and  will  be  used  as  a  conduit  for 
steam  pipes  and  electric  power  and  lighting  wires.  All  wires  now  above 
ground  will  be  placed  in  this  conduit  as  soon  as  it  is  finished.  The  cost 
of  the  subway  work  is  estimated  at  about  $^5,000. 

READING.  MASS.— The  committee  in  charge  of  the  rebuilding  of  the 
municipal  electric  lighting  plant  has  awarded  contracts  for  machinery  for 
tht  plant  as  follows:  To  the  Hodge  Boiler  Works,  for  boiler,  $1,058;  to 
the  Ridgway  r>ynamo  &  Engine  Company,  engine  for  $4,8t5;  to  Western 
Electric  Company,  for  two  new  generators  one  In  be  direct  con'iected 
to  the  new  engine  and  the  other  to  be  belted  to  the  old  engine.  $5,960. 
Work  on  the  power  station  and  rebuilding  the  line  will  be  taken  up  at 
once. 


SPRINGFIELD,  MASS.— The  United  Electric  Company  is  planning  to 
build  a  condenser  as  an  adjunct  to  its  power  plant. 

SALEM,  MASS.— The  Salem  Electric  Lighting  Company  has  awarded 
a  contract  for  the  construction  of  an  addition  to  its  power  house  on  Pea- 
body  Street.  The  company  will  install  two  boilers  of  350  horse-power 
each. 

U^XBRIDGE,  MASS. — ^The  State  Railroad  Commission  has  approvefl 
of  an  issue  of  $40,000  in  bonds  by  the  Uxbridge  &  Blackstone  Railway 
Company. 

JACKSON,  MICH.— The  Michigan  Power  Company  is  contemplating 
erecting  a  transmission  line  to  Charlotte  for  the  purpose  of  furnishing 
electricity    for   street   lighting. 

PONTIAC,  MICH.— Plans  are  being  prepared  by  E.  C.  Betchel,  con- 
sulting engineer,  for  remodeling  the  plant  of  the  Pontiac  Lighting  Com- 
pany. The  new  equipment  will  include  engines,  boilers  and  generators. 
T.  J.  Weber  is  superintendent. 

BOVEY,  MINN.— Frank  McCormick,  of  Duluth,  has  been  granted  a 
franchise  to  operate  an  electric  lighting  plant  in   this  place. 

CARROLLTON,  MISS.— The  building  and  plant  of  the  Carrollton' 
Electric  Light  &  Power  Company  was  recently  destroyed  by  fire.  The 
loss  is  estimated  at  $10,000,  and  the  insurance  was  $6,000.  The  plant 
was  "owned  and  operated  by  the  city. 

BILLINGS,  MONT.— Vegen  Brothers  have  applied  to  the  City  Council 
asking  that  a  special  election  be  held  for  the  purpose  of  submitting  to  the 
voters  the  proposition  of  granting  the  applicants  a  franchise  for  the 
construction  of  a  street  railway.  Yegen  Brothers  have  recently  com- 
pleted  an   electric   plant   on   the  banks   of  the  Yellowstone   River. 

n.\RLOWTON.  MONT.— John  L.  Bright,  of  Lewiston  is  interested 
in  the  construction  of  an  electric  light  plant  in  this  place. 

FALLS  CITY,  NEB.^John  R.  Crook,  city  engineer,  writes  that  the 
citizens  on  July  16  voted  to  issue  $10,000  for  electric  lighting  and  $25,000 
in  bonds  for  water  works. 

FREMONT,  NEB. — The  City  Council  is  said  to  be  considering  the  ques- 
tion of  reconstructing  or  building  an  entirely  new  municipal  water  and 
light    station. 


•-\]    has   advertised   for   bids   for   in- 
the   electric   light   plant  and   water 


STANTON,  NEB.— The  Cit>-  Co 
stalling  a  gas  producer  engine  to  r 
s>  stem. 

STANTON.  NEB.— The  citizens  on  Julv  16  voted  in  favor  of  issuing 
bonds  for  a  municipal  electric  light  plant.  The  local  electric  light  plant, 
owned  by  F.  L.  Sanders  &  Company,  -will  be  taken  over  by  the  city,  ac- 
cording to  an  agreement  made  recently,  on  condition  that  the  citizens 
voted  to  issue  bonds. 


Council   has  granted  a  franchise  to 
ruct  and  operate  an  electric  lighting 


ASBURY  PARK.  N.  J.— The  Ci 
Messrs.  Clarkson  and  Moore  to  con 
plant  in  this  city. 

BROOKLYN,  N.  Y.— Bids  will  be  received  until  Aug.  5,  by  C.  B.  J. 
Snyder,  superintendent  school  buildings,  New  York  City,  for  installing 
electric  equipment  in  addition  to  and  alterations  in  School  129,  borough 
of  Brooklyn. 

CARTILAGE,  N.  Y.^The  Carthage  Electric  Light  &  Power  Company 
is  making  extensive  im,provemcnts  and  extensions  to  its  plant.  Details 
of  this  work  appeared  in  our  issue  of  July  27.  by  mistake,  under 
Carthage,   Mo. 

GLENS  FALLS,  N.  Y.— The  Kinser  Construction  Company,  of  Chi- 
cago, 111.,  which  has  the  contract  for  the  barge  canal  work  between 
Dunham's  Basin  and  Fort  Edward,  will  soon  commence  work  on  the 
erection  of  an  electric  light  plant  a  few  miles  south  of  Dunham's  Basin. 
The  company's  contract  calls  for  the  completion  of  its  section  in  three 
years,  which  will  require  the  work  to  be  carried  on  night  and  day.  The 
electric  plant  will  furnish  electricity  to  light  the  grounds  so  the  men 
can  work  24  hours  a  day. 

NEW  YORK.  N.  V. — Contracts  for  installing  electric  equipment  in 
schools  in  Manhattan  Borough  have  been  awarded  by  C.  B.  J.  Snyder, 
superintendent  school  buildings,  as  follows:  School  14,  to  Spiro  Company, 
for  $4,875,  and  School  29,  to  Reis  &  O'Donovan.  Inc.,  for  $4,740. 

NEW  YORK.  N.  Y. — Bids  will  be  received  by  the  Department  of 
Public  Charities.  New  York  City,  until  Aug.  15,  for  all  materials  and 
labor  required  for  the  complete  conduiting.  electric  wiring,  and  all  other 
work  in  connection  with  the  installation  of  a  complete  electric  lighting 
and  power  system  for  all  the  buildings  and  grounds  under  the  jurisdiction 
of  the  Department  of  Public  Charities,  and  comprising  the  City  Ho'-pital 
District.  Blackwell's  Island,  borough  of  Manhattan.  Robert  W.  Hebberd 
is   commissioner. 

PATCHOGUE,  N.  V.— The  Suffolk  Syndicate  Company  has  filed  a 
mortgage  for  $200,000  to  the  Long  Island  Trust  Company,  of  Brooklyn. 
to  secure  a  bond  issue.  It  is  said  that  the  company  is  cnntemplating 
building  an  electric  railway  from  Patchoguc  along  the  south  shore  of 
Long  Island. 

ROCHESTER.  N.  Y.— The  Rochester  Railway  &  Light  Company  is 
building  a  sub-station  at  Elmwood  Avenue  and  the  Lehigh  N'allcy  Rail- 
road. It  is  expected  to  have  the  building  completed  in  September  and 
the  machinery   installed   in   October. 
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have  completed  plans,  bpcdfi- 
water  power  for  the  Water- 
II  be  done  this  year. 


UPPER  JAY.   X.    v.— The  contract    for   tlie 
house  has  been  awarded  to  Xye  Brothers, 

WATERTOWN.  N.  V.— Eaton  &  Ur 
cations  and  ci^timatcs  for  the  development  of  watei 
town  Marble  Company.      It  is  doubtful  if  anything 

WEST  POINT.  X.  Y.— Bids  will  be  received  until  Aug.  19  by  Major 
J.  M.  Carson,  Jr.,  quartermaster,  United  Stales  Military  Academy,  for 
furnishing    iron    lamp    posts    and    lanterns    for    electric    street    lamps, 

HICKORY,  N.  C— Bids  will  be  received  until  Aug.  10  by  M.  E.  Thorn- 
tun,  for  constructing  a  concrete  rock  reinforced  dam  with  power  house, 
across  the  Catawba  River,  at  Hickory,  and  installing  3000-hp  turbine 
water  wheels,  electrical  apparatus  and  transmission  lines  for  lighting  and 
power  purposes. 

WIXSTON-SALEM,  N.  C— Work  will  soon  commence  on  the  East 
Winston  extension  of  the  Fries  Manufacturing  &  Power  Company  trac- 
tion  system.      H   is  expected  to  have  the  line  completed  by  next   fall. 

FARfiO,  N.  D. — The  Northwestern  Telephone  Exchange  Company  is 
contemplating  rebuilding  its  toll   in  this  section  of  the  state. 

GRAI'TON.  N.  n.— McKay  Brothers  have  secured  the  contract  for 
installing  a    150-hp   boiler   in   the   municipal   electric    light   plant. 

JAMESTOWN.  N.  D.— The  Western  E'ectric  Company  is  making  ex- 
tensive improvements  and  extensions  to  its  plant,  which  includes  tht 
installation   of  a    150-kw  generator  an<l   an  engine  of   320   horse-uower. 

AKRON,  OHIO.— The  Northern  Ohio  Traction  &  Light  Company 
has  notified  the  Board  of  Public  Service  that  400  new  lamps  will  be  in- 
stalled on  the  streets  to  take  the  place  of  those  now  in  use. 

BUCYRUS.  OHIO.— The  City  Council  has  appropriated  $^50  for 
preliminary  plans  for  a   municipal   electri-c   lighting  plant. 

CINCINNATI.  OHIO.— The  Interurban  Railway  &  Terminal  Company 
has  been  granted  permission  to  increase  its  capital  stock  from  $2,500,000 
to  $3,600,000. 

CLEVELAND.  OHIO.— The  stockholders  of  the  Cuyahoga  Telephone 
Company  have  voted  to  increase  the  capital  stock  from  $3,000,000  to  $3,- 
500,000. 

COLUMBUS,  OHIO.— The  Jeffrey  Manufacturing  Company,  of  this 
cfty.  has  secured  a  contract  for  a  number  of  electric  locomotives  to  be  used 
in  the  work  of  making  extensions  to  the  subways  and  tunnels  of  the  Illi- 
nois Tunnel  Company. 

FOREST    GROVE.    OHIO.— The    Ha 

considering  the  question  of  developing  , 
and   installing  more  machinery. 


Klcctric    ] 

■ower 

Co 

mpany    is 

IT  power. 

with 

500 

ft.  head. 

l-'UEMONT.  OHIO.— The  Fremont  Power  &  Light  Company  has  an- 
nouncctl  that  plans  liave  been  completed  for  utilizing  the  Sandusky  River 
at  this  place  for  power  purposes,  and  erecting  a  power  plant  to  cost 
$100,000.     The  plant  will  have  a  capacity  of  2000  horse-power. 

H.'\MILTON.  OHIO.— Rids  will  be  received  by  the  ISoard  of  Public 
Service  until  Aug.  13  for  driving  driven  wells;  pumping  pit  and  house 
for  centrifugal  pumps,  two  4,000.000  gallon  duty  centrifugal  or  turbine 
pumps  to  work  'against  70-ft.  head,  and  water  connections;  two  loohp 
alternating-current  electric  motors  and  starting  devices,  and  1000  feet 
electric   pole  line,   etc.     John    W.    Hill,   Cincinnati,   is   engineer. 

NEW  LEXINGTON.  OHIO.— The  capital  stock  of  the  Perry  County 
Telephone   Company   has  been   increased    from    $50,000   to    $75,000. 

COQUII-I.E.  ORE.— The  Coquille  River  Electric  Company  will  install 
a  150-kw,  .iphase.  23oo.volt  General  Electric  alternator  in  its  plant  about 
Oct,    I. 

COTIWGK  (;R0\'E.  ore.— It  is  reported  that  the  electric  plant  owned 
by  the  Willamette  X'alley  Company  was  recently  destroyed  by  fire. 

EUGENE,  ORE.— Russell  Welch,  manager  of  the  Wil'amette  \'alley 
Power  Company,  has  appropriated  80,000  inches  of  water  under  6-inch 
pressure  on  the  north  bank  of  the  McKenzie  River.  .'\  flume  40  feet  wide 
and  io  feet  deep  is  to  be  built  and  known  as  the  Eugene  and  Eastern 
C'lnal,  and  the  power  is  to  be  used  for  general  developing  purposts,  in- 
cluding the  operation  of  the  proposed  railway  from  Eugene  up  the  Mc- 
Kenzie River. 

C.\NONSmTR(l,  p.\._.\  mortgage  has  been  given  by  the  Pittsburg. 
Canonsburg  &  Washington  Railway  Company  to  the  Safe  Deposit  Trust 
Company,  of  Pittsburg,  to  secure  construction  bonds  lo  the  amount  of 
$750,000.  This  mortgage,  together  with  an  agreement  of  lease  between 
the  Pittsburg,  Canonsburg  &  Washington  Railway  Company  and  the 
Washington  &  Canonsburg  Railway  Company  has  been  filed  in  the  Re- 
corder's office  in  Pittsburg.  Work  will  soon  be  started  on  the  proposed 
railway  between  Washington,  Pa.,  and  Pittsburg  via  Canonsburg.  and  the 
Pittsburg  and  Charleroi  line. 

NEW  WILMINGTON.  I".\.— Tlie  New  Wilmington  Telephone  Com- 
pany is  making  arrangements  to  install  a  new  terminal  and  protective 
equipment,  and  is  in  the  market  tor  material  for  the  above  work. 

PHIL.\DELPHI.N,  PA. — A  new  substation  will  soon  be  erected  at  1113 
Arch  Street  for  the  Philadelphia  Electric  Company,  to  cost  about  $85,000. 


John    U.    Wiggins    &    Company    have    secured    the    contract    for    the    con- 
struction of  the  building. 

PITTSBURG,  PA.— The  American  Telephone  Company  has  absorbed 
the  TriStatc  Teltphonc  Company,  which  operates  through  Fayette,  Wash- 
ington  and  other  counties  in   eastern   Pennsylvania. 

SCRANTON,  PA. — The  Scranton  Railway  Company  is  contemplating 
an  extension  of  its  line  from  .Minooka  to  Rocky  Glen,  a  disUnce  of  about 
two  and  one-half  miles. 

AIKEN,  S.  C. — The  Carolina  Light  &  Power  Company  has  purchased 
the  Anderson  Shoals  water  power  on  Little  Creek  and  will  develop  the 
same,  with  a  view  of  erecting  a  plant  there.     Harry  Sudlow  is  manager. 

ANDERSON,  S.  C. — Arrangements  arc  being  made  by  the  Anderson 
Street  Railway  Company  to  complete  the  line  from  Belton  to  Greenville. 
W^ork  will  commence  about  Sept.   i. 

ABERDEEN,  S.  D. — C.  T.  Freehauf,  of  Cresco,  Iowa,  is  seeking  a 
franchise   for  an  electric  light  plant  in  this  place. 

DEADWOOD,  S.  D.— The  Red  VNater  Traction  Company  has  com- 
pleted a  large  hydro-electric  plant  near  Si>earfish.  which  is  to  furnish 
electricity  for  operating  the  mines  of  the  Black  Hills,  and  for  an  electric 
railway  system  between  Spearfish  and  the  Northern  Hill  towns. 

G.\RY,  .S.  D. — T.  M.  Antony,  town  clerk,  writes  that  it  is  proposed  to 
construct  an  electric  light  plant  at  a  cost  of  about  $5,000 

I.\  FOLLETTE,  TENN.— The  La  Follctte  Coal,  Iron  &  Railway  Com- 
pany has  contracted  with  the  Morgan-Gardner  Electric  Company,  of  Chi- 
cafso.  III.,  for  a  full  electric  equipment  for  its  Gem  mines  at  Peabody. 
The  entire  plant  is  lo  be  installed  by  October  15,   1907. 

BRYAN.  TEX— The  Bryan  Water,  Light  &  Power  Company  has 
awarded  the  contract  for  the  construction  of  its  new  power  house  lo 
Wheelock  &  Allen,  of  this  city.  The  new  building  will  be  large  enough 
to  accommodate  duplicate  machinery.  T.  J.  Preston  is  vice-president 
and  manager. 

D.\LL.\S.  TE.\. — The  Martin  Telephone  Company  has  filed  amend- 
ments  to  its  charter   increasing  its  capital  stock   from  $20,000  to  $40,000. 

DENTON.  TEX. — Plans  have  been  practically  completed  for  an  inter- 
urban liTie  from  Fort  Worth  to  Denton,  and  from  Denton  to  Gainesvi  le 
via  Slidell.  It  is  reported  that  Stone  &  Webster  are  interested  in  the 
project. 

ROCKD.\LE,  TEX.— .\  syndicate  of  electrical  interests,  represented 
by  Joseph  J.  Henry,  of  Denver,  Col.,  is  arranging  to  invest  not  less  than 
$3,000,000  in  the  installation  of  a  pow-er  plant  here  and  the  building  of 
transmission  lines  to  cities  and  towns  in  adjacent  territory.  It  is  pro- 
posed to  use  the  lignite  for  fuel,  and,  as  a  preliminary  move  options  have 
been  obtained  upon  a  number  of  the  principal  mines  in  this  territor>-  by 
Mr.  Henry  and  associates.  Power  and  lighting  contracts  are  now  being 
made  with  towns  and  industrial  concerns  in  the  territory  to  be  reached 
by  the  proposed  system. 

TEMPLE.  TEX.— The  Rogers  Water  &  Light  Company,  recently  in- 
corporated, will  commence  the  construction  of  its  plant  at  once.  Part  of 
the  machinery  is  on  the  ground,  and  a  modern  water  works  system  will 
be  installed  in  Rogers.  The  company  has  purchased  the  old  lighting  plant 
in  that  place,  which  will  be  enlarged  and  improved.  The  officers  of  th« 
comjiany  arc:  John  J.  Coc.  president;  R.  L.  Brown,  vice-president: 
Thomas  G.  Binkley,  secretary,  and  I.  W.  -Xrnold.  treasurer.  The  principal 
office  will  be  in  Temple. 

WACO.  TEX.— Joseph  J.  Henry,  of  Denver.  Col.,  is  contemplating 
erecting  a  power  plant  in  the  lignite  fields  of  Central  Texas  for  the  pur- 
]iosc  of  furnishing  electricity  to  all  towns  from  Wato  to  Houston. 

BELLtnVS  F.VLLS.  VT. — .\  survey  is  now  being  made  for  a  new  dam 
to  be  built  by  the  Bellows  Falls  Canal  Company  across  the  Connecticut 
River  at  Sumner's  Falls.  31  miles  north  of  Bellows  Falls.  The  dam  when 
completed  will  develop  7.000  horse-power.  The  company  is  now  building 
a  new  line  to  Charlestown.  and  electricity  for  lighting  will  be  supplied 
from  the  Bellows  Falls  plant.  The  line  will  be  built  to  transmit  5.000  or 
more  horse-power,  and  will  be  part  of  the  main  line  when  the  dam  is 
completed.  When  connections  are  made  the  company's  steam  plant  will 
ased  to  correspond  with  the  increased  water  power. 


BETHEL.  VT. — Carl  D.  Cushing  has  acquired  control  of  the  water 
])ower  at  Gaysville  and  proposes  to  construct  a  power  plant  for  gener- 
ating electricity.  Mr.  Cushing  has  purchased  the  property  of  the  Bethel 
Electric  Light  &  Power  Company  and  the  J.  E.  Safford  Lumber  Com- 
pany. Included  in  the  purchase  is  the  electric  lighting  system  in  the 
village  of  Gaysville,  owned  by  J.  E.  Safford.  .\n  auxiliary  steam  plant 
will  also  be  installed  by  Mr.  Cushing  to  be  used  in  time  of  low  water 
and  in  case  of  break  down.  Mr.  Cushing  is  now  negotiating  with  the 
Woodbury  Granite  Company  to  furnish  electricity  for  operating  the 
machinery   at  its  quarries. 

BR.\NI'>ON,  \'T. — The  Ncshobc  Electric  Company  is  building  »n 
addition  to  its  power  station. 

ESSEX  JUNCTION,  N'T. — The  absorption  of  the  People's  Electric 
Light  &  Power  ComiKiny  of  this  village  by  the  Burlington  Light  &  Power 
Company,  which  included  the  purchase  of  the  property  along  the  Winooski 
River   at   this  i>oint.    for  the   puriwse   of  building  a   large  dam    for   water 
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power,  has  resulted  in  the  abandonment  of  the  plant  of  the  People's 
Electric  Light  &  Power  Company.  The  transmission  line  has  been  com- 
pleted from  the  plant  of  the  Burlington  Light  &  Power  Company  at 
"the  gorge"  and  electricity  for  operating  the  local  system  will  be  fur- 
nished from  the  above  plant.  Meters  have  been  installed,  flat  rates  being 
abolished. 

MORETOWX.  VT.— Messrs.  Moody  &  Almon  are  planning  to  extend 
tbeir  lines  to  this  place  from  the  power  plant  located  near  Middlesex 
Village,  and  will  furnish  electricity  for  lighting  and  power  purposes. 
Later  the  lines  will  be  extended  to  Waitsfield. 

RUTLAND.  VT.— The  Rutland  Railway.  Light  &  Power  Company  is 
installing  a  750-kw  frequency  changer  in  its  sub-station  at  Cleveland  Ave- 
nue. When  this  machine  is  put  in  operation  the  entire  system  will  be 
operated  by  water  power,  and  the  Post  Street  plant  will  be  held  for 
auxiliary  use. 

LEAVENWORTH,  WASH.— Work  has  commenced  on  the  construction 
of  the  power  plant  of  the  Great  Northern  Railroad  Company,  which  is 
to  furnish  electricity  for  operating  the  trains  through  the  tunnel.  J.  A. 
Coughren  &  Son.  of  Sauk  Center.  Minn.,  have  secured  the  contract  for 
excavating  for  the  pipe  line.  Robert  Herzog.  assistant  engineer  for  the 
Gieat  Northern  Railway  Company,  will  be  located  here  to  supervise  the 
work. 

WENATCHEE,  WASH. — Work  has  commenced  on  the  construction  of 
the  new  electric  plant  of  the  Wenatchee  Electric  Company.  As  it  is  not 
possible  to  get  more  power  from  the  stream  which  operates  the  present 
plant  of  the  company  the  new  plant  will  be  operated  by  steam.  It  is 
the  intention  of  the  company  to  put  in  a  large  water  power  plant  later,  but 
owing  to  the  immediate  need  of  increase  of  power  the  company  has  de- 
cided to  install  a  steam  plant. 

WHEELING.  W.  \*A. — The  Wheeling  Traction  Company  is  planning 
to  commence   work   on   the   St.   Clairsviile   extension   within    a   short   time. 

NEENAH,  WIS. — Announcement  has  been  made  that  the  Wisconsin 
Light.  Heat  &  Power  Company  has  purchased  the  electric  railway  from 
Neenah  to  Oshkosh,  which  gives  the  company  a  through  line  from  ii.au- 
kauna  to  Neenah.  The  price  paid  for  the  road  was  $250,000.  N.  A. 
Freeman    is   manager. 

VANCOL'VER,  B.  C— The  British  Columbia  Electric  Railway  is  con- 
templating the  extension  of  its  system  at  Fort  Langley.  R.  H.  Sperling 
i?  manager. 

CAMPBELLFORD.  ONT.— Bids  will  be  received  until  Aug.  15  by 
Mayor  W.  J.  Doxsee  for  concrete  work,  turbine  wheels,  generators  and 
about  2^/i  miles  of  transmission  line  for  power  development  at  Middle 
Falls  on  the  Trent  River.  John  S.  Fielding,  Toronto.  Ont.,  is  consulting 
engineer. 

OTTAWA.  ONT. — It  is  reported  that  the  city  is  considering  the  ques- 
tion of  taking  over  the  Ottawa  Electric  Company's  plant  and  system  and 
operating  them  in  connection  with  the  municipal  electric  lighting  plant. 


Company  Elections. 

GARDNER.  MASS  — .\t  the  annual  meeting  of  the  Gardner  Electric 
Light  Company  held  recently  the  following  officers  were  elected  for  the 
ensuing  year:  Arthur  P.  Derby,  president;  Thatcher  B.  Dunn,  vice-presi- 
dent, and   Francis  S.   Whittemore,  secretar>*  and  treasurer. 

KANSAS  CITY.  MO.— .\t  the  annual  meeting  of  the  Kansas  City 
Railway  &  Light  Company  held  July  22,  all  the  officers  were  re-elected 
for  the  ensuing  year.  The  officers  are  Bernard  Carrigan.  president;  C.  M. 
Black,  vice-president ;  VV.  E.  Kirkpatrick.  secretary  and  treasurer,  and 
J.    A.    Harder,    assistant    secretary    and    assistant    treasurer. 

NEW.VRK,  OHIO.— .\t  the  annual  meeting  of  the  stockholders  of  the 
Licking  County  Light  &  Power  Company  held  recently  all  the  directors 
weie  re-elected,  and  they  in  turn  re-elected  the  officers  who  served  last 
year.      Col.    Melville  Gillette  is  the  president  of  the  company. 


^eW  Industrial  Companies. 

THE  DOERK.  MITCHELL  ELECTRIC  COMPANY,  of  SjMikane. 
Wash.,  has  been  incorporated  with  a  capital  stock  of  $100,000  by  R. 
Doerr.  J.  R.  Mitchell  and  R.  C.  Steeple.  The  company  15  doing  an  ilec- 
tncal  business  in  Spokanr  and  is  contemplating  branching  out  in  the 
near  future. 

THE  MASTERSON  ELECTRIC  COMPANY,  of  Chicago.  III.,  clec 
trical  contractor,  has  been  incorporated  with  a  capital  stock  of  $2,500  by 
Frank   l„   Masterson.  Thomas   F.   (Juenns  and   A.    L-    Flaningham. 

THE  DAVH)  H.  WIL.SON  ELECTRIC  CO.MPANY.  of  Chicago.  III., 
ha*  been  incorporated  with  a  capital  slock  of  $10,000  for  the  purpose  of 
manufacturing  electrical  devices  and  appliances.  The  incorporators  ar<" 
Henry  J.  Gibbs,  Edward  J.  Kelly  and  Frank  Richie. 


BOULDER,  COL.— Tlie  Perfect  Light  Company  has  been  incorpo- 
rated with  a  capital  stock  of  S50.000  by  C.  W.  Sanborn.  W.  L-  Seely  and 
others. 

GRAND  JUNCTION.  COL.— The  Colorado  Mining.  Land  &  Power 
Company  has  been  incorporated  with  a  capital  stock  of  $100,000  for  the 
purpose  of  deve'oping  a  general  electrical  business  throughout  the  state. 

WATERBURV,  CONN.— The  Waterbury  &  Milldale  Tramway  Com- 
pany has  been  organized  and  the  following  officers  elected:  Charles  H. 
Qark,  president;  John  H.  Cassidy.  secretary,  and  Edwin  S.  Todd, 
treasurer. 

WILMINGTON,  DEL.— The  Newton  Telephone  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $30,000  and  has  been 
authorized  to  operate  in  Newton,  III.,  with  a  capital  stock  of  $10,000. 

ALPHA,  ILL.— The  Tri-City  Light  &  Power  Company  has  been  in 
corporated  with  a  capital  stock  of  $20,000  by  R.  L.   Ma.one  and  others. 

AL^ORA.  ILL. — The  Aurora  Electric  Company  has  been  incorporated 
with  a  capital  stock  of  $15,000.     The  directors  are  C.  F.  Mayer  and  others. 

MT.  PULASKI,  ILL.— The  Mt.  Pulaski  Independent  Telephone  Com 
pany   has  been  incorporated   with   a  capital   stock   of  $8,500. 

GARY,  IND. — The  Gary  &  Eastern  Traction  Company  has  fi'ed  articles 
of  incorporation  w-th  the  Secretao'  of  State.  The  capital  stock  is  $25,000. 
The  declared  object  of  the  company  is  to  construct,  equip  and  operate  an 
electric  street  and  interurban  railway  system  between  and  connecting  the 
tow-ns  of  Gar>'.  New  Chicago.  Hobart,  Wheeler  and  X'alparaiso.  A.  R. 
Fipo,  John  Frier  and  Gustan  Lukas  are  the  directors. 

CHICKASHA.  I.  T. — The  Chickasha  Electrical  Supply  Company,  of  El 
Reno  and  Chickasha.  I.  T.,  has  been  incorporated  with  $20,000  capital 
stock.  The  incorporators  are:  E.  P.  Holmes,  of  Lincoln.  Neb..  JI.  B. 
Low  and  C  O.  Blake,  of  El  Reno. 

RED  FORK.  I.  T.— The  Midcontinent  Traction  Company  has  filed 
articles  of  incorporation  for  the  purpose  of  constructing  an  electric  rail 
way  connecting  Red  Fork,  Tulsa,  Sapulpa  and  Glenn  Pool  oil  fields,  a 
distance  of  20  miles. 


&   Merchants'    Mutual 
I     a     capital     stock     of 


New  Incorporations. 


OAKLAND.  CAI,.— Thf  Roffcy  Electric  Company  has  bcrn  incor- 
poratcd  with  a  capital  stock  of  Slo.ooo  by  J.  T.  Roffcy.  Marion  Gri<»ii'. 
Thomas  Lcvison.  I.  M.  I^ach  and  A.  B.  Coffman. 


OAKLAND,  L\.— The  Botna  Valley  Farn 
Telephone  Company  has  been  incorporated 
$.5,000.  / 

WASHINGTON,  ME.— The  Washington  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $100,000.      C.   -A.  Hatch  is  president. 

\'INELAND,  N.  J. — .\rticles  of  incorporation  have  been  filed  with 
the  Secretary  of  State  for  the  Mc.\rthur  Electric  Manufacturing  Com- 
pany. The  company  is  capitalized  at  $joo.ooo  and  the  incorporators  are 
Alexander   McArthur,   Luke  J.   Le  Roole  and   Edward  J.   McMullin. 

NEW  YORK,  N.  Y.— The  Pneu  L.  Electric  Company  has  filed  articles 
of  incorporation  with  the  Secretary  of  State  with  a  capital  stock  of 
$200,000.  The  incorporators  are:  C  Burton,  R.  C.  McDonald,  of  Brook- 
lyn, and   A.   J.   ^ryers,   of   New   York. 

W.\LL.\CE,  N.  C— The  Wallace  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $3,000  by  R.   B.  Cowell  and  "others. 

CLEVEL.AND,  OHIO.— The  Standard  Electric  Company  has  been  in- 
corporated with  a  capital  stock  of  $10,000  by  T.  J.  Ross,  Fred  T.  Kling- 
man  and  others. 

DEFIANCE.  OHIO.— The  Defiance.  Paulding  &  Fort  Wayne  Railway 
Company  has  been  organized  to  build  an  electric  railway  from  Defiance 
to  Fort  Wayne,  following  the  bed  of  the  old  Wabash  and  Eric  Canal.  .\ 
spur  will  be  built  from  Tate's  Landing  to  Paulding,  and  a  number  of 
extensions  will  be  built  if  the  present  plans  are  carried  out.  H.  F, 
Schnelker  and  W.  S.  Rogers  have  purchased  the  right  of  way  for  the 
company. 

POMEROV.  OHIO. — The  Pomeroy  &  Middlcport  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  Sio.ooo  by  W.  M.  dray 
and  others. 

EL  RENO,  OKL.\. — The  El  Reno  Railway  Company  has  been  chartered 
with  a  capital  stock  of  $100,000  to  bui  d  an  electric  or  steam  railway 
from  Oklahoma  City  via  El  Reno  to  deary,  a  distance  of  60  miles.  The 
incorporators  arc  J.  W.  Mane}-,  Oklahoma  City;  John  Maney.  Henry 
Shafer.  H.    K.    Scbafcr  and  Herman   Mitmer,  all  of  this  city. 

VERNAL.  UTAH.— The  Vernal  Milling  &  Light  Company  has  been 
incorporated  with  a  capital  stock  of  $50,000.  The  company  will  operate 
a  flour  mill  at  Vernal  and  also  maintain  a  power  plant.  S.  R.  Bcnnion 
is  president  and   R.   S.    Collett.  secretary. 

SEATTLE.  W.XSH. — .\rticles  of  incorporation  have  been  filed  for  the 
Priest  Rapids  Railway  Company  by  W.  R.  Rust,  of  Tacoma.  H.  K. 
Owens.  M.  n.  Haynes  and  E.  M.  Ciuis.  The  company  is  capitalized  at 
$1,000,000,  and  proposes  to  build  an  electric  railway  90  miles  long  in 
Douglas  County. 

WATERVILLE,  WASH— .Vrticlcs  of  incorporation  have  been  filed  for 
the  Northern  &  Southern  Railway  Company  by  .\.  L.  Rogers.  M.  11. 
Howe,  I.  W.  Matthews  and  A.  E.  Chase.  The  capital  stock  of  the  com- 
pany is  $7,000,000.  The  company  proposes  to  build  a  railroad  to  be 
operated  by  steam  or  electricity  from  the  city  of  Watcriille  to  Pasco,  a 
distance  of  about    175  miles. 
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Legal. 


SKLFREr.ur.ATINT,  TRAXSFORMERS.— A  preliminary  injunction 
was  issued  on  July  15  by  the  United  States  Circuit  Court  for  the  South- 
ern District  of  New  York  in  the  case  of  the  WcstinRhouse  Electric  & 
^^anufacturinK  Company  versus  the  Wagner  Electric  Manufacturing 
Company  for  infringement  of  Stanley  patent  No.  469.809,  granted  March 
1.  1892.  Under  this  decision  the  Wagner  Electric  Manufacturing  Com- 
pany, of  St.  Louis.  Mo.,  is  forbidden  to  make,  use  or  sell  self-regulating 
transformers,   which   infringe  this  patent,   anywhere  in  the  United  States. 

Rir.IlT  TO  ONE'S  OW\  F.\CE  — Last  week  Vice-chancellor  Stevens 
in  the  Court  of  Chancery  in  Newark.  N.  J.,  handed  down  a  decision  to 
the  elTcct  that  a  man's  face  is  his  own  property  as  well  as  his  name. 
The  Vicc-Chancellor  made  this  decision  in  injunction  proceedings  brought 
by  Thomas  A.  Edison  against  the  Edison  Polyform  &  Manufacturing 
Company  enjoining  the  latter  company  from  publishing  on  its  products 
a  picture  of  the  complainant.  acconij>anied  by  a  certificate  purporting  to 
be  sirnt-d  by  him  and  recommending  the  use  of  the  compound.  The 
material  in  question  is  a  neuralgia  cure.  "If  a  man's  name."  said  the 
Vice-Chancellor.  "be  his  own  property,  as  no  less  an  authority  than 
the  United  States  Supreme  Court  says,  it  is  difficult  to  understand  why 
.the  peculiar  cast  of  one's  features  is  not  also  one's  property,  and  why 
its  pecuniary  value,  if  it  has  one.  does  not  belong  to  its  owner  rather 
than  the  person  seeking  to  make  an  unauthorized  use  of  it.  If  the  mere 
exhibition  of  one's  face  to  one's  friends  and  to  others  on  the  public 
streets  be  a  publication  for  all  purposes,  then  that  line  of  cases  of  which 
Pollard  versus  Photographic  Company  is  an  example  was  wrongly  de- 
cided, for  there  could  be  no  implied  contract  or  confidence  to  keep  that 
private  which  was  already  public  property.  Mr.  Edison  early  in  his 
career  compou.ided  a  medicinal  preparation  intended  to  relieve  neuralgia 
pains  by  external  application.  In  1879  a  Mr.  Lewis  and  a  Mr.  Jacobs 
visited  Mr.  Edison's  laboratory  in  Menio  Park  and  he  told  them  he  had 
made  a  preparation  which  he  had  called  Polyform  and  had  found  it  to 
be  a  good  pain  killer.  Lewis  and  Jacobs  were  so  impressed  with  its 
merits  that  they  bought  Mr.  Edison's  rights  for  $5,000.  Mr.  Edison 
made  a  written  assignment  of  his  rights  Sept.  2,  1879.  and  the  same 
year  a  company  called  the  Mcnlo  Park  Manufacturing  Company  was  or- 
ganized to  sell  the  preparation.  The  company  failed  after  several  years 
and  was  succeeded  by  a  Maine  corporation.  This  company,  too.  met 
with  little  success  and  was  succeeded  by  a  New  York  company,  which 
did  nothing.  Finally  the  present  defendant  corporation  was  organized  by 
several  men  living  in  Chicago,  where  it  is  now  manufacturing  the  com- 
pound. This  contains  all  but  one  of  the  drugs,  morphine,  mentioned  in 
Mr.  Edison's  formula." 


Educational. 


BROTHER  POTAMIAN.  of  Manhattan  College.  New  York,  is  deliver- 
ing a  series  of  lectures  at  the  Summer  School  of  St.  Mary's  College.  Oak- 
land. Cal.  .'Vmong  the  subjects  are  "The  Mariner's  Compass.  Historically 
and  Pr.ictically."  and  "Submarine  Cables;  How  Made  and  How  Laid." 
Urother  Potamian  has  compiled  the  bibliographic  notes  of  the  Wheeler 
Gift  in  the  library  of  the  American  Institute,  the  MS.  of  which  is  now 
with   the   printer. 


Obituary. 


CAPT.  li.  E.  LINEHAN.— The  death  is  announced  at  Memphis,  Tenn.. 
of  Cr.pt.  Bart  E.  Linehan.  capitalist  and  promoter,  who  succumbed  to 
the  excessive  heat.  He  resided  at  Dubuque.  Iowa,  and  was  president  of 
the  Dubuque  Light  &  Gas  Company,  the  Linehan  Transfer  Co.  and  the 
R.   R.   Linehan  Company. 

MR.  S.  McC.  H.AMILL.— We  note  with  deepest  regret  the  death  at 
Schenectady,  N.  Y.,  on  July  29,  from  typhoid  fever,  of  Mr.  Samuel  Mc- 
Clintock  Hamill.  an  officer  of  the  General  Electric  Company,  with  which 
he  became  connected  by  reason  of  his  position  as  manager  of  the  merged 
Brush  Electric  Company  of  Cleveland.  He  was  torn  in  Lawrencevillc. 
N.  J.,  March  27,  1858.  and  was  the  son  of  the  Rev.  Samuel  M.  Hamill. 
After  attending  the  Lawrcnceville  school  until  1876,  he  went  to  Prince- 
ton University,  where  he  was  graduated  with  the  degrees  of  .^.B.  and 
A.M.  in  1880.  He  married  Miss  Maria  Woodward  Baldwin,  of  Balti- 
more, on  Nov.  27.  1900.  ILnving  held  the  position  of  master  in  the  Law- 
rencevillc school,  Mr.  Hamill  worked  for  the  Chicago,  Burlington  & 
Quincy  Railroad.  He  was  in  the  second  vice-president's  office  three  years. 
Then  he  became  manager  of  the  Brush  Electric  Compairy.  Since  that 
concern's  .ibsorption  he  had  been  connected  with  the  General  Electric's 
lighting  department  and  with  the  various  companies  controlled  by  it.  He 
was  a  vice-president  of  the  Sprague  Electric  Company  of  New  York  and 
the  Stanley  Electric  Company  of  Pittsfield.  Mass..  and  an  officer  and 
director  of  several  other  similar  corporations,  as  well  as  president  of  the 
Schenectady  Trust  Company.  In  politics  he  was  a  Republican.  His  clubs 
were  the  Country  of  Schenectady,  the  University  and  Princeton  of  New 
York  City,  the  Country  of  Trenton.  N.  J.,  and  the  Ivy.  Golf  and  N-iss-nu 
cf  Princtton.  .Vs  a  member  of  the  Presbyterian  Church  and  a  trustee  of 
the  Ellis  Hospital.  Old  Ladies'  Home  and  Young  Men's  Christian  Associa- 
tion,  he   was   well    known   in    Schenectady's  charitable  circles.      Quite    re- 


cently Mr.  Hamill  had  undertaken  the  construction  of  a  beautiful  b  ^me 
close  to  the  Schenectady  golf  links.  The  funeral  services  were  he'd  at 
the  First  Presbyterian  Church,  of  which  Mr.  Hamill  was  a  member, 
on  Tuesday  afternoon.  The  funeral  party  left  immediately  for  Law- 
rencevillc, N.  J.,  where  interment  was  made  in  the  Hamill  family  plot. 
The  honorary  pallbearers  were:  C.  A.  Coffin,  president  General  Electric 
Company;  F.  P.  Fish,  of  the  .American  Telegraph  St  Telephone  Company. 
Boston;  A.  Butler  Duncan.  .\cw  York  City;  D.  Smith.  Schenectady: 
General  Robert  7..  Kmmett.  New  Rochellc.  N.  Y.;  W.  P.  Haqson. 
Schenectady;  Blair  Lee.  Washington,  D.  C;  J.  R.  Lovcjoy  and  E.  W. 
Rice.  Jr.,  General  Electric  Company,  Schenectady;  the  Hon.  Myron  Her- 
rick.  ex-Governor  of  the  State  of  Ohio;  Robert  Mc-A.  Lloyd,  of  the 
General  Vehicle  Company.  New  York,  and  Rudolph  F.  Chirmer.  of  .Vcw 
York. 


Personal. 


MR.  W.  McCONWAY  has  beconif  one  ot  the  directors  of  the  Wctit- 
inghouse  Electric  &  Manufacturing  Company,  to  fill  the  vacancy  caused 
by  the  death  of  Mr.   P.   F.  Topping. 

MR.  J.  B.  McCWLL.  president  of  the  Philadelphia  Edison  Company. 
sailed  ior  England  the  past  week  to  bring  home  Mrs.  McCall,  who  has 
been  spending  the  summer  there  with   friends. 

MR.  C.  R.  BEEBE,  manager  of  the  Bell  telephone  district  in  Logans- 
port.  Ind.,  has  been  appointed  manager  of  the  Peru  district,  which  in- 
cludes control  of  the  Peru,   Wabash,   Bunkerhill   and  Logansport  territory, 

MR.  BAYARD  S.  STEWART,  who  was  until  recently  with  the  Moore 
Electrical  Company  as  sales  manager,  has  entered  the  employ  of  W.  ?. 
Barstow  &  Company,  engineers,  and  will  be  attached  to  the  New  York 
office. 

MR.  L.  H.  COXKLIN  has  been  appointed  general  superintendent  of 
the  West  Penn  Railways  Company  and  the  West  Pcnn  Electric  Company. 
Previously  Mr.  Conklin  had  been  superintendent  of  lifibting  of  the  latter 
company. 

MR.  THEODORE  N.  VAIL,  president  of  the  American  Telephone  & 
Telegraph  Company,  and  residing  at  Lyndon,  Vt.,  was  married  on  Sat- 
urday, July  27,  at  the  home  of  the  bride's  mother,  Brookltne,  Ma&s..  to 
Miss  Mabel   Rutledge   Sanderson. 

MR.  L.  E.  HOLDERMAN  has  been  appointed  superintendent  of  the 
Ttrre  Haute,  Indianapolis  &  Eastern  Traction  Company.  Mr.  Ho'dcr- 
man  was  formerly  superintendent  of  the  electrical  department  of  the 
Eastern  Wisconsin  Railway  &  Light  Company,  of  Fond  du  Lac,  Wis, 

MR.  N.  F.  BRADY,  treasurer  of  the  New  York  Edison  Company,  ac- 
companied by  his  wife,  sailed  for  a  two  months*  trip  in  Europe  on  the 
Kaiser  JVilhdm  dcr  Grossc  on  July  30.  His  father,  Jfr.  Anthony  N. 
Brady,  is  also  on  the  other  side  at  the  present  time.  A  lar^e  numljcr 
of   friends  went  to  the  steamt-r  to  see   Mr.   and   Mrs.   Brady  off. 

MR.  C.  W.  HUMPHREYS  has  taken  quarters  in  The  Rookery.  Chi- 
cago, and  will  practice  as  consulting  and  designing  engineer.  Mr. 
Humphreys,  who  is  a  graduate  of  the  University  of  Wisconsin,  wh;n  con- 
nected with  the  Denver  Gas  &  Eleqtric  Company,  presented  several  val- 
uable papers  before  electrical  associations,  piving  accounts  of  £ome  of 
the  methods  which  have  rendered  the  Denver  plant  perhaps  the  most 
notable   in   this  country. 

MR.  FRANK  J.  SPRAGUE  celebrated  his  fiftieth  birthday  last  week 
with  a  house  party  at  his  new  country  residence  on  one  of  the  most 
beautiful  hilltops  at  Sharon.  Conn.  Letters  and  telegrams  of  congratu- 
lations were  received  from  all  over  the  county.  The  anniversar>-  found 
Mr.  Sprague  in  full  health  and  spirits,  and  about  to  follow  up  his  im- 
portant share  in  the  electrification  of  the  New  York  Central  system  by 
other  kindred  work  of  equal   magnitude  and  interest. 

MR.  W.  CORIN.  C.  E..  E.  E..  the  city  electrical  engineer  of  Launces- 
ton,  Tasmania,  for  the  pa:t  eleven  years,  has  resipned  in  order  to  devote 
time  to  his  growing  private  practice.  He  has  made  a  marked  success  of 
the  Launceston  three-phase  plant  and  peneral  system,  which  he  leaves  in 
a  high  state  of  efficiency.  He  has  lately  been  consulted  by  the  Queensland 
and  Tasmanian  governments,  as  well  as  by  local  firms  and  individuals 
throughout  Australia,  in  regard  to  Itpht  and  power  projects  and  uses. 

MR.  WILL  M.  DIXON,  chief  of  the  Department  of  Electricity  of  the 
Jamestown  Exjiosition.  has  been  appointed  assistant  director-general  of 
the  Exposition.  Mr.  Dixon  has  made  quite  a  record  for  himself  at  the  Ex- 
position, having  planned  and  executed  the  exceptional  illumination  of  the 
buildings  and  grounds,  and  while  still  retaining  his  position  as  chief  of 
the  Department  of  Electricity,  will  also  have  a  hand  in  the  active  man- 
agement of  the  Exposition  company'saffairs-  This  tribute  to  Mr.  Dixon's 
ability  is  well   merited. 

DR.  DAVID  T.  D.\Y.  for  many  years  chief  of  the  division  of  mining 
and  mineral  resources  of  the  United  States  GeoIogic.il  Survey,  has  been 
relieved  from  duty  at  his  own  request,  in  order  to  be  able  to  devote  him 
self  wholly  to  the  preparation  of  the  report  on  the  ;>ctrolcum  resources 
of  the  country  for  the  United  States  Government.  This  is  a  girantic 
task,  requiring  ability  and  experience  of  the  highest  order.  He  has  been 
succeeded  by  Mr.  E.  W.  Parker,  the  well-known  mining  statistician,  en- 
pert  and  journ.ilist,  who  was  a  member  of  the  Anthracite  Coal  Strike 
Commission  appointed  by  President  Roosevelt,  and  who  had  served  un- 
der  Dr.   Day  for  the   past   sixteen   years. 
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Trade  Publications. 


BELT-DRI\-E\  ALTERNATORS  of  the  revolving  field  type  are 
treated  at  length  in  Bulletin  Xo.  4394B  of  the  General  Electric  Company. 

ALTERX.ATIXG  CURRENT  GENERATORS  of  the  water-wheel  type 
are  described  in  detail  and  well  illustrated  in  Bulletin  No.  1050  of  the 
Ailis-Chalmers   Company.    Milwaukee,    Wis. 

ELECTRICAL  CONSTRUCTION  SUPPLIES.— The  Fletcher  Manu- 
facturing Company,  Dayton,  Ohio,  has  issued  Catalogue  No.  562,  giving 
a  complete  price  list  of  electrical  construction   supplies. 

LIGHTNING  .ARRESTERS.— Low-voltage  and  high-volUge  lightning 
arrester  of  the  1907  type,  disconnecting  switches  and  choke  coils  are 
dealt  with  in  Bulletin  No.  4S11  of  the  General  Electric  Company. 

L.\MP  SOCKETS. — Security  lamp  sockets,  which  are  assembled  by 
simply  pushing  the  shell  into  the  cap  and  turning  it  until  it  locks  into 
position,  are  listed  and  described  in  Bulletin  No.  4497  of  the  General 
tllectric   Company. 

■ELECTRIC  GAS  LIGHTERS.— Bulletin  Ko.  134  of  the  Holtzer-Cabot 
Electric  Company,  Boston,  Mass.,  describes  automatic  electric  gas  light- 
ing apparatus,  spark  coils,  tell-tale  short-circuit  alarm  bells  and  automatic 
sectional    cut-out. 

TRAIN  LIGHTING  SYSTEM.— The  Consolidated  Railway  Electric 
Lighting  &  Equipment  Company,  New  York,  has  issued  bulletin  No.  5. 
dealing  with  an  a.xle-driven  generator  and  storage  battery  equipment  for 
lighting  railroad  postal   cars. 

ELECTRIC  RAILWAY.— Bulletin  No.  1058  of  the  .\llis  Chalmers 
Company  gives  a  complete  illustrated  technical  description  of  the  Winona 
Irterurban  Railway  for  which  the  Allis-Chalmers  Company  supplied  the 
electrical  and  steam  equipments. 

GR.VPHITIZED  FILAMENT  LAMPS  equipped  with  bowl  holophanes 
are  treated  at  length  in  Bulletin  No.  4494  of  the  General  Electric  Com- 
pany. These  lamps  are  rated  at  from  100  to  250  watts,  the  specific 
illumination  in  each  case  being  .4  cp  per  watt. 

RICHMOND  INDUCTION  MOTORS.— The  Richmond  Electric  Com- 
pany, Richmond,  Va.,  in  Bulletins  Nos.  8  and  9,  describes  and  gives  di- 
mensions of  its  line  of  two  and  three-phase  motors.  These  range  from 
J'4   to  50  hp  and  are  made  for  from  25  to  60  cycles. 

SPRAGUE  ELECTRIC  COMPANY  has  issued  a  new  edition  of  its 
book  of  instructions  for  the  proper  installation  of  Greenfield  fiexible  steel 
conduit  and  flexible  steel  armored  conductors.  It  is  in  handy  vest  pocket 
form  and  embraces  all  the  details  of  this  class  of  material. 

DIRECT-CURRENT  DYNAMOS.— The  Ams-Chalmers  Company  has 
issued  bulletin  No.  1057,  descriptive  of  type  K  direct-current  motors 
and  generators.  These  machines  are  built  in  ratings  varying  from  5  hp 
to   100  hp  in   motors  and   from  3  kw  to  85  kw  in   generators. 

ELECTRIC  SIGNS— Bulletin  No.  116,  of  the  Electric  Motor  & 
Equipment  Company,  Newark,  N.  J.,  gives  numerous  views  of  exceed- 
ingly attractive  electric  signs  designed  and  installed  by  the  company, 
inc'.uding  the  "pioneer'*  electric  sign,  and  the  "largest  electric  sign  in 
the   world." 

FLE.XIBLE  AR.MS  FOR  ELECTRIC  LAMPS  are  illustrated  in  a 
convincing  manner  in  the  1907  catalogue  of  the  .1.  R.  .-Mmond  Manu- 
facturing Company,  Brooklyn,  N.  Y.  These  arms  are  made  of  tempered 
steel  and  cop|)er  wire,  and  their  flexibility  is  claimed  not  to  be  affected 
by  frequent  bending. 

CONTROLLERS— Repair  parts  for  type  R  controllers  are  listed  in 
bulletin  No.  4493  of  the  General  Electric  Company,  which  is  a  publica- 
tion containing  a  total  of  76  pages.  Auxiliary  contractor  equipments  for 
cylinder  controllers  are  illustrated  and  described  in  bulletin  No.  4514 
of  the  same  company. 

END-CELL  SWITCH  CONTROLLER.— The  Electric  Storage  Battery 
Compa.iy.  Philadelphia,  Pa.,  has  issued  bulletin  No.  102  dealing  with  high- 
speed magnetic  controller  for  end-cell  switches,  which  is  moved  through 
a  spiral  gearing  by  means  of  a  shunt-wound  motor  whose  control  switches 
aic  operated  magnetically. 

GENERAL  ELECTRIC  SUPPLIF.S— The  General  Electric  Company 
has  issued  in  the  form  of  a  large  quarto,  430-page,  cloth-bound  volume,  a 
catalogue  of  smaller  apparatus  and  miscellaneous  supplies.  The  volume 
supersedes  the  1904  supply  catalogue.  Railway  supplies  arc  not  included, 
there  being  a  separate  volume  for  these. 

STREET  LIGHTING  TRANSFORMER  PANELS.— The  General 
Electric  Company  has  issued  Bulletin  No.  4500,  devoted  to  constant  cur- 
rent transformer  panels  for  series  arc  and  series  incandescent  lighting 
systems.  Watt-hour  meters  for  showing  the  total  input  of  encrg>'  to 
the  transformer  are  mounted  on  a  special  sub-base,   when  desired. 

ELECTRIC  PYROMETER.— The  WilsonFaculen  Company  has  issued 
bulletin  No.  25.  devoted  to  electric  pyrometers.  .Ml  that  goes  into  the 
furnace  or  bath  is  a  strong  fire-rod  that  will  not  be  injured  by  any 
.imouni  of  rough  handling.  One  element  of  the  thermocouple  is  a  closed 
:id  tube  containing  pure  iron,  an  insulated  rod  being  used  as  the  other 
•   cment. 

F.\X  MOTORS — In  a  supplement  to  Bulletin  No.  440.^.  the  General 
Electric  Company  calls  attention  to  its  new  line  of  fan  motors.  These 
motors  differ  from  the  earlier  forms,  principally  in  that  they  are  pro- 
vided with  a  universal  joint  by  means  of  which  a  drsk  motor  may  be 
instantly  transformed  into  one  of  the  wall  bracket  t>-pe.   or  vice  versa. 


TESTING  MAGNETOES.— The  Holtzer-Cabot  Electric  Companv,  Bos- 
ton, Mass.,  has  issued  bulletin  No.  153.A  dealing  with  testing  ma'gnetoes 
for  determining  the  continuity  of  electrical  circuits.  The  magnetoes  are 
rated  according  to  the  resistance  in  which  a  ringing  current  may  be 
produced.  The  ratings  vary  from  10,000  to  100,000  ohms.  Portable 
testing  sets  especially  designed  for  telephone  linemen  are  treated  in 
bulletin    No.    204. 

VISES.— A  unique  and  original  catalogue  has  just  been  issued  by  the 
Pittsburg  Automatic  Vise  &  Tool  Company,  general  offices,  Pittsburg,  Pa., 
illustraring  its  special  automobile  and  motor  boat  vise.  The  entire  book 
IS  black  and  white,  and  in  spite  of  its  artistic  nature,  each  subject  is 
plainly  and  concisely  deal  with.  Due  to  the  special  class  of  people  it  is- 
intended  for,  as  little  description  matter  as  possible  is  given.  ever\thing 
being   fully  described   in   effective  cuts. 

WESTINGHOUSE  STOR.\GE  BATTERIES.-The  Westinghouse 
Machine  Company  announces  in  handsome  pamphlet  form  a  line  of  storage 
batteries  being  placed  on  the  market  by  its  storage  batter>-  department. 
It  IS  stated  that  contracts  will  be  taken  for  complete  storage  battery 
installations  for  any  class  of  service.  The  pamphlet  is  profusely  illus- 
trated, showing  details  of  plates  and  complete  cells  for  all  classes  of 
service  from  portable  cells  to  types  for  central  stations  and  car  lighting. 

STRAIGHT  FILAMENT  LAMPS.-The  O'Brien  Eectric  Light  Com- 
pany, 1710  Market  Street,  Philadelphia,  has  issued  a  series  of  leaflets 
dealing  with  its  straight  filament  lamp  which,  when  used  with  a  trough 
refiector,  is  well  adapted  for  many  specific  purposes.  Since  the  filament 
parallels  the  sides  of  the  reflector,  the  lamp  equipment  sends  a  large  part 
of  the  light  in  the  useful  direction.  It  is  claimed  that  the  lamp  produces 
more  useful  light  for  the  same  specific  power  consumption  than  any 
other   style  of  lamp. 

ELECTRICAL  MEASURING  INSTRUMENTS.- The  1907  catalogue 
of  the  Leeds  &  Northrup  Company,  Philadelphia.  Pa.,  is  a  neatly  pre- 
pared i2S-page  publication,  giving  not  only  excellent  illustrated  descrip- 
tions of  its  various  lines  of  instruments,  but  also  an  outline  of  the  fa'ctory 
in  which  the  instruments  are  built  and  tested.  The  catalogue  contains 
much  valuable  information  concerning  the  operating  characteristics  and 
the  relative  advantages  and  disadvantages  of  the  numerous  testing  in- 
struments for  certain  duties. 

C.  S.  KNOWLES,  7  .\rch  Street,  Boston,  has  recently  issued  two  new 
catalogues  on  insulators;  one  (Catalogue  No.  50),  covering  standard 
glass  insulators  and  porcelain  wiring  knobs,  cleats,  etc.,  of  interest  to 
telephone  and  electric  light  companies;  the  other  (Catalogue  Xo.  51). 
covering  glass  and  porcelain  insulators  for  high-voltage  work,  and  also 
insulator  pins  and  pole  hardware  in  general-  Catalogue  Xo.  51  shows 
porcelain  insulators  for  voltages  from  4000  to  73.000.  Either  or  both 
catalogues  will  be  sent  on  request. 

KNIFE-BLADE  SWITCHES.— Bulletin  Xo.  4502  of  the  General  Elec- 
tric Company  deals  with  type  L.  form  D-12  knife-blade  lever  switches. 
These  switches  are  built  without  fuse  connections  for  from  30  to  6000 
amperes,  with  link  fuses  up  to  800  amperes,  and  with  enclosed  fuses  up 
to  600  amperes.  The  bulletin  contains  complete  diagrams  showing  the 
principal  dimensions  of  all  of  the  switches.  It  is  instructive  to  note  that 
the  6000-amp.  switch  for  230  volts  direct  current  or  500  volts  alternating 
current  is  5  1  i/32in.   in   width  and  is  built  up  of  five  blades. 

ARC  LAMPS. — A  convincing  bit  of  advertising  matter  has  been  issued 
by  the  Excello  Arc  Lamp  Company,  24  East  21st  Street,  New  York,  in 
the  form  of  a  list  comprising  a  few  of  the  names  of  representative  busi- 
ness houses,  theatres,  parks,  etc.,  that  have  adopted  Excello  luminous 
arc  lamps.  The  reader  is  assured  that  a  letter  addressed  to  any  of  the 
firms  mentioned  will  bring  confirmation  of  each  claim  made  for  (he  lamps. 
A  complete  description  of  these  lamps  with  full  instructions  regarding 
their   care   and    maintenance   has   been   issued   by   the   same   compan.v. 

MOTOR  CONTROLLER— A  series  of  catalogues  issued  by  the  Elec- 
trical Apparatus  Company,  Claxton  House,  Westminster.  London,  is 
devoted  to  motor  starters,  controllers  and  protective  devices.  Catalogue 
D  deals  with  the  Sundh  type  of  automatic  motor  starter,  while  catalogue 
H  describes  open  type  semi-enclosed  and  totally-enclosed  hand-operated 
motor  starters,  motor  starting  panels,  circuit  breakers  and  switches. 
Catalogue  C  discusses  "Korlarh"  enclosed  and  open  fuses.  The  Barrett 
controller  regulator  for  electric  tailways  is  treated  at  length  in  cata- 
logue G. 

STROMBERG  CARLSON— The  Stromberg-Carison  Telephone  Manu- 
facturing Company,  Rochester,  N.  Y.,  has  just  received  the  revised  issue 
of  its  Bridging  Telephone  Bulletin  No.  19.  This  edition  is  rearranged 
and  includes  descriotions  and  half-tone  illustrations  of  its  popular 
central  energy  style  dry  hattery  wall  telephone.  There  are  some  fifty 
pages  of  illustrations,  circuit  diagrams  and  other  data  of  value  included. 
The  switch  12.  10.  8  and  6  point  type  used  for  the  text  and  the  John 
Hancock  style  type  for  the  display  make  a  pleasing  contrast'  in  two- 
color  ink  that  is  a  notable  feature  of  this  issue.  Copies  will  be  mailed 
free  upon   request. 

DRYING  MATERI.VLS  IX  INDUSTRIAL  PL.\NTS  is  the  title  of 
a  pamphlet  just  issued  by  the  Green  Fuel  Economizer  Company,  of 
Matteawan,  N.  Y..  which  takes  up  the  drying  of  various  materials,  as 
fabrics,  clothes,  malt,  lumber,  baking  powder,  paper,  paper  pulp,  sugar, 
etc.  Besides  describing  and  illustrating  the  fans,  blowers,  steam  coils, 
etc.,  manufactured  by  this  company  for  use  in  dr>"ing  plants,  an  inter- 
CftinA  account  is  given  of  the  physics  of  drying,  and  the  text  is 
illustrated    by    drawings    and     photographs    of    drying    plants    for    many 
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.lilTcTc-nt  |)i!rpo;c-s.  This  pamphlet  also  describes  the  Green  air  heater, 
which  utilizes  the  waste  heat  in  the  flue  gases  from  boiler  or  other 
furnaces   for   h -ating   and    drying   purposes. 

JKWKLI.  EI,^:CTRU•AL  INSTRUMENT  COMPANY,  of  Chicago, 
has  broufht  out  an  octavo  paper  covered  catalogue  of  its  instruments, 
which  are  illustrated  and  (|uile  fully  described  therein.  This  range  of 
apparatus  includes  diictt  cuirent,  permanent  magnet  instruments,  portable 
instruments  for  direct  current,  shunts  for  portable  ammeters.  Jewell 
laboratory  standard  meters  for  direct  current,  switchboard  instruments, 
illuminated  dial  types  of  voltmeters  and  ammeters,  "baby"'  switchboard 
meters,  rounil  pattern  types  and  thcraupeutic  shunt  milliammeters.  Details 
arc  also  given  very  fully  of  the  new  Jewell  precision  indicating  instru- 
ments for  both  kinds  of  current.  The  catalogue  includes  also  detail 
parts  and  accessories.  The  cover  is  handsomely  designed  in  gold  and 
white. 

nUYAXT  &  PERKINS.— The  Bryant  Electric  Company  of  Bridgc- 
poit.  Conn.,  has  just  issued  a  new  edition  of  its  catalogue  of  Bryant  & 
Perkins  goods  and  detail  apparatus.  It  is  oblong,  3^  by  6  inches,  with 
•tiff  cloth  cover,  and  the  paging  is  heavy  black  numerals  at  the  middle 
of  the  side  margin.  All  the  goods  arc  carefully  shown  and  identified  in 
the  first  part  of  the  catalogue;  and  in  the  second  part  is  given  the  price 
li^t  No.  204  with  approximate  weights  of  packaje  and  standard  contents 
in  number  of  pieces.  This  second  portion  is  simply  pinned  in,  and  is 
therefore  readily  detachable  when  later  price  lists  are  issued.  The 
whole  thing  is  admirably  arranged  and  worked  out  most  thoughtfully 
and  systematically.  The  lypofraphy  also  is  excellent  and  the  cuts  made 
direct   from    photographs  are   very  clear. 

GAS  PRODUCERS.— The  Westinghouse  Machine  Company,  East  Pitts- 
burg,  Pa.,    has   issued   a    pamphlet    calling   attention    to   fcas   producers   for 


non-bituminous  fuels  which  it  has  developed  for  the  market  The  pro- 
ducer consists  in  general  of  a  pair  of  vertical  steel  shells,  one  of  whirli 
is  the  gas  generator  proper,  lined  with  a  superior  quality  of  fire  brick 
and  tile,  while  the  other  is  the  combination  scrubl>er-dryer  from  which 
the  gas  is  led  to  the  engines  or  the  point  of  use,  without  the  intervention 
of  gas  holder  or  any  storage  ajiparatus  whats<-cver.  The  apparatus  i-.  en- 
tirely self'-containcd;  the  two  principal  elements,  generator  and  scrubber, 
arc  connected  by  a  substantial  cast-iron  gas  main  fitted  with  a  water 
sealed  cut-out  and  stack  valve,  which,  by  a  single  movement,  opens  com- 
munication to  the  purge  stack  and  simultaneously  seals  the  main  to  the 
scrubber,  or  vice  versa.  The  automatic  pressure  controlling  apparatus 
is  mounted  securely  on  the  main  producer  shell.  On  account  of  the  auto- 
matic balanced  blast  of  the  producer,  the  a-nount  of  gas  generated  i& 
controlled  entirely  by  the  demdnd  for  gas,  and,  therefore,  no  (as  holder 
is  required  regardless  of  whether  the  (as  is  used  in  engines  or  for  heating 
purposes. 


'Business  Notes. 


'n\K    CLOSS-LA    CHANCE    ELECTRIC    COMPANY,   of    New    York. 

N.  Y.,  has  recently  opened  a  machine  shop  for  repair  work  and  will  make 
a  specialty  of  repairs  to  multiple-unit  control  apparatus,  re-filling  of  en- 
closed fuses,  winding  magnets  to  specifications,  etc.  The  company  will 
also  manufacture  armatures,  field  coils,  commutator  controller,  fingers, 
and  also  engage  in  all  classes  of  eltctric  railway  repair  work.  Mr.  Cross 
was  formerly  suptrintcndent  of  repairs  in  the  shops  of  the  Interborough 
Company  of  New  York  City.  Mr,  La  Chance  is  a  power  station  engineer 
and  will  take  charge  of 'the  power  station   work. 


DIRECTORY  OF  ELECTRICAL  ASSO- 
CIATIONS. SOCIETIES,  ETC. 

American  Ei  ectro-Thek.^peutical  Association.  Secretary,  Dr.  C.  E. 
Skinner,  Ne«    Haven,  Conn. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh   University,  South  Bethlehem,  Pa.     Next  meeting,  New  York  City. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope.  United  Engineering  Societies  Building.  29  West  39th  St.,  New 
York.     Meetings,   fourth   Friday  of  eacli  month. 

American  Street  and  Interurban  Railway  Engineering  Association. 
Secretary,   Waller   S.  Wo«er,  London,  Ont. 

.American  Society  of  Mechanical  Engineers.  Secretary,  Calvin  W. 
Uicc,  United  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 

American  Society  of  Municipal  Improvements.  Secretary,  G.  W. 
Tillson.  Municipal  Building,  Brooklyn,  N.  Y.  Next  meeting,  Detroit, 
.Mich.,   third   Wednesday.   September,    1907. 

American  Street  &  Interurban  Railway  Association.  Secretary, 
M.  V.  Swenson,  United  Engineering  Societies  Building,  29  West  39th  St., 
.\ew   York.     Next  meeting,  Atlantic  City,  N.  J.,  October   1418,   1907- 

Association  of  Edison  Illuminating  Companies.  Secretary,  H.  C. 
Lucas,   loth  and  Sansoni  Sts.,  Philadelphia,  Pa. 

Association  of  Electric  Lighting  Engineers  of  New  England.  Sec- 
retary, Wells  E.  Holmes,  308  Washington  St.,  Newton,  Mass.  Annual 
meetings  held  in  Boston,  third  Wednesday  in  March. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  Milwaukee,  Wis.  Next  meeting,  Montreal,  Que.,  June  24,  25 
an<i  26,   1908. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  104  Con- 
federation Life  Building,  Toronto,  Ont.  Next  meeting,  Montreal,  Sep- 
tember,  1907. 

Canadian  Street  Railway  Association.  Secretary.  .Mian  H.  Roycc. 
48   King  St.   W.,  Toronto,  Ont. 

Central  Electric  Railway  Association.  Secretary,  W.  F.  Mulhol- 
lanJ.  Indianai.olis,  Ind. 

Colorado  Electric  Light,  Power  &  Railway  .Association.  Secre- 
tary, John  F.  Dostal,  405  17th  St..  Denver,  Col.  Next  meeting,  Sep- 
tember  18.    19  and  20.    1907. 

Electric  Club  of  Cleveland.  Secretary,  Geu.  L.  Crosby,  1200  Schofield 
Building,  Cleveland,  Ohio. 

Electrical  Contractors'  Association  of  New  York  State.  Secre- 
tary, John  P.  Faure,  77  Water  St.,  Ossining,  N.  Y'. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary, Chas.  J.  Sutter.   1220  Pine  St.,  St.  Louis,  Mo. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  1537 
Old  Colony  Building,  Chicago.  Annual  meeting,  Chicago,  January,  each 
year. 

Electrical  Trades  Association  of  Canada.  Secretary,  Wm.  R.  Stavely. 
Royal   Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederick  P. 
Vose,  Marquette  Building,  Chicago.  Next  meeting,  Chicago,  November 
7,  >907. 

Electrical    Trades    Association    of    Philadelphia.      Secretary,    E.    A. 


Symmes,  810  Drexel  Building.  Philadelphia,  Pa.  Meetings,  second  and 
fourth  Thursdays  each  month. 

Electrical  Trades  .-Sssociation  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott.  Claus  Spreckles  Building.  San  Francisco.  CaL  Monthly 
meetings.   San   Francisco,   first   Thursday  uf  each   month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  St,  New  York. 
Board  of  Directors  meets  second   Friday  of  each   month. 

Empire  State  Gas  and  Electrical  Association.  Secretary.  Charles 
H.   B.  Chapin,   154  Nassau  St.,  New  York.     Next  meeting.  October,   1907. 

Engine  Builders'  .Association  of  the  United  States.  Secretary. 
J.   I.   Lyie,   39   Cortlandt    St.,   New   York. 

Illinois  State  Electrical  Association.  Secretary,  H.  E.  Chubbuck, 
La  Salle,  111. 

Illuminating  Engineering  Society.  Secretary,  Dr.  .Arthur  H.  Elliot, 
4    Irving   Place.    New    York.      Meetings  in    New    Y'ork.   second    Friday  of 
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Independent  Telephone  Association  of  Southern  Indiana.  Secre- 
tary. E.  W.  Landgrebe.  Huntingburg.  Ind. 

International  .Association  of  Municipal  Electricians.  Secretary. 
l''rank   P.    Foster,   Corning,   .\.   Y.      Next   meeting.    Norfolk.   \'a. 

International  Independent  Telephone  Association.  Secretary, 
Charles  West. 

Iowa  Electrical  -Association.  Secretary.  L.  B.  Spinney.  Iowa  State 
College.   .-Vmes.   la. 

Iowa  Independent  Telephone  Association.  Secretary.  C.  C.  Dcer- 
ing.  Boone,  la.  .\'ext  meeting.  Cedar  Rapids,  la.,  second  Tuesday, 
.March,    190S. 

Iowa  Street  and  Interurban  Association.  Secictary,  L.  D.  Mathes, 
Dubuque.    la. 

Kansas  Gas,  Water  &  Electric  Light  .Association.  Secretary.  James 
D.  Nicholson.  Newton,   Kan.     Next  meeting.  Topeka,  Kan..  Oct.   16.   1907. 

Kentucky  Independent  .Association.  Secretary,  James  Maret.  Mount 
N'ernon,    Ky.      Regular   meeting  second   Tuesday   in   October  each   year. 

Massachusetts  Stbee'^  Railway  .-Vssociation.  Secretary,  Charles  S. 
Clark,  70  Kilby  St.,  Boston.  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  .-Xugust. 

Michigan  Electrical  Association.  Secretary,  A.  C.  Marshall,  Port 
Huron,  Mich.     Next  meeting.  Battle  Creek,  Mich.,  August  21-23.  1907. 

Missouri  Independent  Telephone  .Association.  Secretary,  llouck 
McHenry.  Jefferson  City,  Mo. 

National  Arm.  Pin  &  Bracket  .Association.  Secretary.  J.  B.  Magcrs. 
Madiaon.   Ind. 

National  Electric  Light  Assochtion.  Secretary.  W.  C.  L.  Eglin. 
Philadelphia.   Pa. 

National  Electrical  Contractors'  .Association  of  the  United  States. 
Secretary.  W.  H.  Morton.  94  Genesee  St..  Utica,  N.  Y.  Next  meeting. 
New  Y'ork  City,  July  17,  18  and   19,  1907. 

National  Electrical  Trades  Association.  Secretary.  Fred  P.  \o$c. 
1343   Marquette   Building.  Chicago. 

National  Interstate  Telephone  Association.  Secretary,  A.  I_  T«u. 
Nashville,  Tenn. 

Nebraska  Ellctrical  .Association.  Secretary.  William  Bradford. 
Lincoln.    Neb.      Next   meeting.   Omaha.   June.    190S. 
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New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  Slate  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each   month. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.     Meets  last  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  114  Liberty  St., 
New  York. 

New  York  State  Independent  Telephone  Association.  Secretary, 
R.  M.  Eaton,  Niagara   Falls,   N.   V. 

Northwestern  Electrical  Association.  Secretary,  Roger  N.  Kimball, 
Kenosha,    Wis.      Next   meeting,   Milwaukee,  January,    iqo«. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Greca- 
ville,  Ohio.     Next  meeting,   Toledo,   .August   20  and  22,    1907. 

Ohio  Independent  Telepiione  /Vssociation.  Secretary,  Ralph  Reamer, 
Portsmouth,   Ohio. 

Ohio  Society  of  Mechanical.  Electrical  and  Steam  Engineers. 
Secretary,  F.  W.   Ballard,   104   Canal  St,  Cleveland,  Ohio. 

Oklahoma  Electric  Light,  Railway  &  Gas  Association.  Secretary. 
Charles   W.   Ford,   Oklahoma   City,   Okla. 

Old  Time  Telegraphers  and  Historical  Association.  Secretary,  John 
Brant,  195  Broadway,  New  York.  Next  meeting.  Niagara  Falls,  N.  Y.. 
1907. 

Pacific  Coast  Electrical  Transmission  Association.  Secretary,  Sam- 
uel  G.   Reed,   Portland,  Ore. 

Pennsylvania  State  Independent  Telephone  Association.  Secretary, 
n.   E.   Bradley,    136   South   Second  St.,   Philadelphia.  Pa. 


Pike's  Peak  Polytechnic  Society.  Secretary,  E,  A.  Sawyer,  Colorado 
Springs,  Col.     Meeting  second  Saturday  of  each  month. 

I'UBLic  Utilities  Association  of  Indiana.  Secretary  J.  A.  Sbunk, 
Peru,  Ind.      Regular  meetings  sccomi  Thursday  in  May  and  December. 

Society  for  the  Promoticn  cf  Engineering  Education.  Secretary. 
Arthur  L.  Williston,  Pratt  Institute,  Brooklyn,  N.  Y. 

South  Dakota  Telephone  Association.  Secretary,  E.  R.  Buck,  Hud- 
son, S.  D.  ^ 

Southwestern  Electrical  &  Gas  Association.  Secretary,  R.  B.  Stich 
ter,  Dallas,  Tex.     Next  meeting.  El  Paso,  Tex. 

Street  Railway  -Accoun  tants'  .Association  of  .America.  Secretary. 
E.  M.  White,  Box  345,  Hartford,  Conn. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
1.   H.   Pardee,    Canandaigua,   N.   Y. 

Vermont  and  New  Hampshire  Independent  Telephone  Association. 
Secretary,   G.   W.    Buzzell,   St.  Johnsbury.   Vt. 

N'ermont  Electrical  Association.  Secretary,  C.  C.  Wells,  Middle- 
bury,   Vt. 

Underwriters'  National  Electric  Association.  Secretary,  Electrical 
Committee.  C.  -M.  Goddard,  55  Kilby  St.,  Boston,  Mass.  Next  meeting, 
March,   igoS. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnnck  Block. 
Chicago.  Regular  meetings,  first  Wednesday  of  each  month,  except 
January,  July  and  .August.  Annual  meeting,  first  Tuesday  after  Jan.  i, 
each  year. 
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UNITED    .STATES    P.\TEXTS    ISSUED    JULY    23.    "907. 
[Conducted  by  Roscnbaum  &  Stockbridge,  Pat.  Attys.,  41  Park  Row,  N.  Y.] 

860,657.  CATHODE;  Henry  S.  Hatfield,  Brighton,  England.  .App. 
hied  Aug.  20,  1906.  The  combination  of  an  electrolyte  containing 
mercuric   salt.s    in    solution    and   a   cathode   of   the    iridium   group. 

860,665.  ELECTRICAL  CONNBOTION;  Paul  Horan,  Toledo,  Ohio. 
App.  filed  May  21,  1906.  A  device  whereby  a  telegraph,  telephone 
or  other  •electric  circuit  may  be  maintained  while  the  permanent 
conductor  is  broken  and  being  repaired.  Consists  in  couplings  for 
the  broken  ends  joined  by  block  and  tackle  and  a  flexible  wii-e  con- 
nection. 

860.681.  CONTACT  POLE  RETRIEVER:  Joseph  F.  Mackin,  Colum- 
bus, Ohio.  App.  filed  .April  6,  1906.  .A  (levice  for  retrieving  a 
trolley  pole  including  a  pneumatic  cylinder  and  means  actuated  by 
an  abrupt  movement  of  the  pole  for  putting  such  pneumatic  cylinder 
into  operation. 

860,726.  SURFACE  CONTACT  ELECTRIC  RAILWAY;  William  .M. 
Brown,  Johnstown.  Pa.  .App.  filed  July  29,  1904.  .\  means  for 
preventing  the  continuation  of  arcs  in  contact  boxes  after  the  pass- 
age of  a  car.  Consists  in  means  whereby  any  arc  which  lends  to 
continue  in  the  box  is  short  circuited  as  the  car  leaves  the  same 
and    thereby    extinguished. 

860.771.  APPARATUS  FOR  PURIFYING  WATER;  Alfred  O.  Tate, 
Brooklyn.  .V.  Y.  .App.  filed  Ju'y  27.  1904.  -\n  apparatus  for  puri- 
fying water  comprising  a  plurality  of  filtering  or  separating  devices 
through   which   the  water  is  passed   and  subjected  tu  the  actu 


afte 


rd    subjected    to 


additional    filter 


electric    cur 
operation. 
860.791.     MOISTURE-PROOF    ELECTRIC    MOTOR.    DYNAMO,    AND 
THE    LIKE;    Frederick    W.    Ells.    Milwaukee. 


.\pp.    filed    May 


transpaicnl  side  portion  and  a  material  is  placed  wilhm  the  casing 
which   has  an   affinity   for  moisture  so  as  to   keep  the  interior  dry. 

860,813.  DYNAMO  CON.STKUfTION;  Henry  Uitner.  Woking.  Eng- 
land. App.  filed  Aug.  9.  .905.  Kclates  to  means  for  rcgula  ing 
direct  current  dynamos  .0  a^  to  render  their  output  constant  w""'" 
certain  limits  in  speed,  or  any  variations  of  the  spied  at  which  they 
may   be   dri\cn. 

860,860.  MULTIPLE  STATION  TELEPHONE  SYSTEM;  .Arthur  J. 
Farmer.  Detroit,  Mich.  App.  filed  Feb.  4.  ".02  In  .-1  telephone 
exchange  system,  the  combination  with  a  party  line  switching  ap- 
pliance of  meani  provided  in  the  crd  circuit  /or  sending  ac  ualing 
Current  over  both  the  line  cm.duclors  in  para  lei  to  sai.f  'witching 
appliance,  relay  appatatus  for  sending  current  oyer  .  n  vde  of  the 
line  thereto,  and  inean,  controlled  hy  the  removal  of  the  connecting 
plug  for  restoring  said  relay  api.aratus  to  normal  condition,  sub- 
stantially as  set   forth. 


S6o.86i.     TELEPHONE    CABLE-TERMINAL;    Edward    C.    Flory,    Santa 
Barbara,    Cal.      .App.   filed   .\ug.    28,    1906.      Details   of   distributing   box 


for 


ables. 


S60.867.  ELECTRIC  LAMP  SOCKET;  Thomas  H.  Hill.  Philadelphia, 
Pa.  -App.  filed  .Aug.  31,  1906.  Consists  in  features  of  a  lamp  socket 
having  a  depending  chain  connection  from  a  ratchet  pan  whereby 
the  lamp  is  turned  on  and  off  by  successive  pulls  en  the  chain. 

860.874.  RINGING  AND  LISTENING  KEY;  Herbert  L.  Knight. 
Cleveland,  Ohio.  -App.  filed  Jan.  10,  1906.  Construction  of  ringing 
and  listening  key  for  operator's  use  upon  telephone  switch  boards. 
Designed   to   simplify    the   construction    and   render    it   more    compact. 

860,889.  METHOD  OF  MAKING  ELECTRICAL  LUGS:  George  .\. 
Tower,  Richmond,  \a.  App.  filed  Sept.  13.  1906.  \  method  of 
forging  or  stamping  sheet  metal  so  as  to  produce  a  circuit  terminal 
lug  or   connection   piece   duly  re::essed   and   socketed    for   use. 

860,902.  TELEPHONE-EXCHANGE  SYSTEM;  E.  E.  Clement,  Wash- 
ington, D.  C.  -App.  filed  Nov.  11,  1905.  In  a  telephone  system,  a 
line  circuit,  a  secondary  battery  sujiply.  and  controlling  means  for 
current  in  the-  circuit,  a  translating  device  between  the  controllini^ 
means  and  the  battery,  a  charging  generator,  and  means  to  connect 
the  same  during  conversation  between  the  controlling  means  and  the 
translating    device,    substantially    as    tlescribed. 

860.907.  AUTOMATIC  CUT-OUT;  George  Eastman,  Chicago,  III.  App. 
filed  June  2,  igo6.  Relates  to  improvements  in  automatic  cut-outs 
and  particularly  to  devices  for  establishing  a  storage  battery  circuit 
during  the  charging  action  of  the  dynamo  .Tiid  for  breaking  said 
circuit    when    the    operation    of    the    dynamo    ceases. 

S60.920.  LOCK-OUT  DEVICE  FOR  TELEPHONES;  D.  W.  Kneislv. 
Dayton,  Ohio.  .App.  filed  July  12.  1906.  In  a  device  of  the  char- 
acter described,  the  combination,  with  a  lock-<)ut  mechanism  and  a 
selector  comprising  a  sliding  plate  having  a  scries  of  recesses  therein 
of  different  depths,  a  movable  bar  extending  substantially  parallel 
to  said  selectors  and  having  a  tooth  adapted  to  enter  the  recesses  of 
different  depths  in  said  selector,  thereby  conlro.ling  the  position 
of  said  bar,  and  means  for  operating  said  selector,  substantial. y 
as   described. 

860,945.  APPARATUS  FOR  RAILWAY  SIGNALING:  Henry  W. 
Spang,  New  York,  N.  Y.  -App.  filed  Sept.  12.  1902.  Covers  means 
for  controlling  the  action  of  an  electromagnet  by  the  moving  of 
the  rolling  ci|uipment  of  a  railway.  Provides  means  whereby  the 
current  from  scctionally  energized  tr.ack  rails  may  be  caused  to  flow 
in  different  ilircctions  througli  a  polarized  relay  in  the  locomotive, 
thereby    giving    different    signals. 

860.953.  DYNAMO  ELECTRIC  .\I.\CHINE;  Reibcrl  B.  Williamson 
Norwood.  Ohio.  App.  filed  .Sept.  5.  1905.  Arrangement  for  sui>- 
porting  the  brushes  of  a  continuous  current  generator. 

860,961.  METER;  David  liroido  and  Walter  H.  I.ubach.  Berlin,  Ger- 
many. .Aiip.  filed  May  4,  igo.s.  .An  integrating  electric  meter 
having  a  damping  plate  with  armature  coils  directly  supported  thereby 
and    moving   in   a   single   magnetic   fie'd. 

860,972.  APPARATIS  FOR  CONTROLLING  THE  MOTOR  ANI> 
DRIVING  .MECHANIS.M  OF  SELF  PRf)PELLED  VEHICLES; 
Lucius  T.  Gibbs,  Hempstead,   N.   V.     App.   filed   Se|pt.   21.    1905.  .\ 

transmission  gear  for  automobiles  including  various  speed  clianpc 
gears  with  magnetic  c'ulches  by  which  they  are  successively  put  in 
operation. 

860,976.  SYSTEM  OF  Cf)NTROL;  George  H.  Hill,  Schenectady,  N.  A'. 
App.  filed  Nov.  14,1905.  Relates  to  apparatus  for  controlling  Ihe- 
o()eralinn  of  motors  from  a  distant  peunt  and  more  particularly 
systems  wherein  a  nluralily  of  motors  or  groups  of  motors  are  eon- 
trollerl    from    a   single   station. 

860,979.  DYNAMO  ELECTRIC  MACHINE;  Arthur  C.  King,  Madi- 
son, Wis.  App.  fired  Dee.  26.  1906.  Generator  hiving  a  pole  piece 
of  soft   steel   with  its  pole   face   converted   into   hard   steel. 

860,081.  ALTERNATING  (I'RRENT  MACHINE;  M.  C.  A.  Latour. 
Paris,    Frai.ce.      App.    filed    Jan.    21.     1905.      .An    alternating-current 
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motor,  comprising  an  armature  core,  a  plurality  of  closed-circuit 
windings  each  distributed  around  said  core,  a  many-part  commutator 
having  successive  segments  connected  to  the  several  armature_  wind- 
ings, brushes  bearing  on  said  commutator  of  a  width  insufficient  to 
bridge  two  segments  connected  to  the  same  winding,  and  means  for 
shifting  a  portion  of  said  brushes  relatively  to  the  rest. 

860,987.  KLECTRIC  METER;  William  J.  Mowbray,  Brooklyn,  N.  Y. 
App.  filed  July  2u,  1905.  A  portable  watt-hour  meter  for  testing 
meters  installed   in  customer's  premises. 

LIGHTNINGARRESTEK;  C.  P.  Stcinmptz,  Schenectady, 
/.  App.  filed  Dec.  28.  1900.  A  resistance  stick  or  mass  com- 
posed of  a  mixture  of  oxids  of  iron  having  different  electrical  con- 
ductivitits. 

860,998.  CONTROLLINGALTERNATIXG  CURRENT  MOTORS;  C. 
P.  Steinmctz,  Schenectady,  N.  Y.  App.  filed  Jan.  25,  1904-  In 
combination,  a  plurality  of  repulsion  motors,  means  for  varying  the 
series-parallel  relation  of  said  motors,  and  means  for  varying  the 
relative  angular  displacement  between  the  line  of  the  primary  field 
and  the  line  of  the  short-circuiting  brushes  on  the  secondary  inemher. 

861.001.  VISUAL  SIGNAL  AND  KEY;  Kelley  M.  Turner,  New  York, 
N.   Y.     .\pp.   filed  March  6,   1907-     •■\  combined    visual  signal  and  key 


and    clamped    to    the 


Pittsburg,  and 
;  4,  1906.  Has 
insulating    tube 


,1   Signal   and   Key. 


signal     disjilayed    beyond     the    time    of     tlic 

t    wl'.ich    is    self-restoring     when    the    key    is 

■r   ringing   or   talking  circuits   as   desired. 

,001.     PROTECTIVE  DEVICE   FOR  TRANSFORMERS;    EJwavd  A. 

Wagner,    Fort   Wayne,    Ind.      -App.    filed    Dec.    18,    1906.      Rcatcs   to 

the    protection    of    transformers    and    electrical    apparatus    enploying 

oil   as  an   insulating  medium   .md   means   to  prevent   burn-out   due   to 


adapted  to  retain  the 
magnet  energization  b 
moved   to   establish   eitli 


the  presence  of  w.nter   in   the  oil;   has  a   spark   gap 

oil    near    the    bottom    of    the    casing    and    connected    to    a    source    of 

electric    potential. 

1.004.  niAL  SWITCH  FOR  REGULATING  TRANSFORME'^S; 
Herbert  I.  Washburn,  Ovcrbrock,  N.  J.  App.  filed  Nov.  14.  1  05. 
Relates  to  switches  for  u.se  in  connection  with  transformer^  where 
it  is  necessary  to  widely  vary  the,  voltage  supplied  to  the  distributing 
main.  Has  means  for  moving  the  switch  blade  from  one  contact  to 
the  other  with  an  abrupt  movement. 

,012.  ALTKRN.\TING  CURRENT  MOTOR;  Ernst  F.  W.  Alex-.nd- 
crson,  Schenectady,  N.  Y.  App.  filed  Dec.  10,  1906.  An  alternating 
current  motor  of  the  coinmutating  type  having  high  resistance  leads 
for  the  iiurjiose  of  improving  commutation.  Has  means  for  di5si;)nt' 
ing   ihe   heat    in   the   leads. 

1,015.  BLOCK  SIGNAL  SYSTEM;  Elmer  F.  Bliss,  Schenectady. 
N.  Y.  App.  filed  Marcii  7,  1906.  A  railway  signal  system  having 
scctienal  track  rai!s  energized  by  an  alternating  voltage  and  run- 
nected  by  inductive  bonds.  Has  protective  devices  adapted  to  reduce 
the   current    in    case    of   abnormal    flow. 

1,018.  SWITCHING  MECHANISM  FOR  ELECTRIC  RAILWWS; 
Ed  W.  Clark,  Coalton,  Ohio.  App.  filed  March  26.  1507.  Felturcs 
of  improvement  in  the  switching  mechanism  of  electric  raiiwavs. 
Has  means  whereby  a  motorman  may  ccmtrol  a  switc'-i  from  a  dis- 
tance so  that  the  car  may  lie  made  to  take  a  siding  or  vi:e  :"rjj;l. 
Has  a  special  trolUy  co-operating  with  a  suspended  contr.ct  plate  -in 
the    overhead    system. 

THERAPEUTIC  LAMP;  H.irlcy  E.  Cogcr,  Minneapolis.  Minn. 
"I  casing  is  arrange  I  ■  itii 
J  to  focus  the  light  rays 
through  an  opening  at  the  aoe.v  of  one  of  the  cones. 
.029.  TRANSFORMER  CORE;  Walter  A.  Hall,  Lynn.  Mass.  App. 
filed  Sept.  24,  1904.  A  built-up  transformer  core  having  separate 
branches  in  the  form  of  a  cross  with  meeting  edges  which  intermosh 
to  form  a  substantially  solid  leg. 

.oy.  ELECTRIC  INDUCTION  FURNACE;  T.  Harden,  LoneUvi, 
England.  App.  filed  Jan.  24,  1907.  Furn.acc  is  operated  by  ine,t:is 
of  polyjihase  currcHt  for  which  purpose  the  heating  c'cmcnl  is  ar- 
ranged   as   the    short-cirruited    secondary   of   a   :■•—  ;■!•-■  -   '-an^forrncr. 

1,063.  INSULATOR  AND  SUPPORT  FOR  ELECTIIC  I.I^'ES; 
Theodore  Varney,  Pittsburg.  Pa.  .^pp.  filcel  lune  4,  fnn  ;ii«  .i 
metal    frame    with    a    tubular    ;iin    exiendina    upwardlv    therel-,>ir    -ind 


App.    filc.l   Nil 


1906.      A   double 


a    petticoatcd    insulator    mounted    on    the 
suspension  wires  by  a  steel  plate  collar. 
1,064.     STRAIN     INSULATOR;     Theodore     Varney, 
Christian  Aalborg,    Wilkinsburg,   Pa.      App.   filed  Jui 
a    metallic    cylindrical    core    on    which    is    placed    an 
which    in    turn    supports   an    eye    ring   or    bolt. 

1.071.  STRAIN  INSULATOR;  Christian  Aalborg.  Wilkinsburg,  Pa. 
App.  filed  May  a,  1906.  Provides  an  insulator  having  an  insulating 
body  with  tapered  holes  containing  plugs  which  are  threaded  to 
engage  the  ends  of  a  U-shaped  boll  or  staple. 

1.072.  DYNAMO  ELECTRIC  M.\CHINE;  Ernst  K.  W.  Alexander- 
son,  Schenectady,  N.  Y.  App.  filed  Jan.  12.  1907.  Relates  to  dyna- 
mo electric  machines  of  the  commutator  type  and  provides  a  novel 
arrangement  of  commutator  coils  and  leads  such  that  better  commuta- 
tion can  be  secured  in  a  machine  having  more  than  tw-o  coils  per 
slot   than    hitherto   obtainable. 

1.073.  TRANSFORMER;  Claxton  E.  Allen,  L^nn,  Mass.  App.  filed 
April    18,    1905.      Relates  to  modifications  of  No.   861.029. 

1,004-  STRAIN  INSULATOR;  Harry  P.  Davis,  Pittsburg,  Pa.  App. 
filed  Tune  4,  1906.  A  strain  insulator  comprising  a  metal  tube  with 
a  rod  projecting  therein  and  having  an  enlargement  located  sub- 
stantially at  the  middle  of  the  tube,  and  insulating  tubes  interposed 
between  the  end  walls  of  the  metal  tube  and  the  ends  of  such 
enlargement. 

1,100.  ELECTRIC  CONDUCTOR;  Charles  E.  Eveleth,  Schenectady, 
N.  Y.  App.  filed  July  28,  1905.  .■\  terminal  clamp  for  electric  cables 
having  two  halves  which  are  bolted  on  a  single  conducting  rod  and 
each   of   which    is  socketed    for   a  separate   cable  connection. 

1,117.  ELECTROGALVANIC  APPAR.^TUS;  Frederick  F.  Hespe. 
West  Hoboktn,  N.  J.  App.  filed  July  13,  1906.  .\  therapeutic  de- 
vice comprising  a  link  belt,  the  ends  of  which  are  made  the  terminals 
of  a  battery. 

1.125.  SIMUUTANEOUS  TRANSMISSION  OF  TELEGRAPHIC 
AND  TELEPHONIC  IMPULSES;  Isidor  Kitsee,  Philadelphia.  Pa. 
App.  filed  Sept.  22.  1906.  Relates  to  the  simultaneous  transmission 
of  tcte])honic  and  telegraphic  impulses  designed  to  eliminate  the 
influence  of  the  telegraphic  impulses  on    the   telephone   receivers. 

1.126.  TRANSMISSION  OF  INDUCED  IMPULSES;  Isidor  Kitsee. 
Philadelphia,  Pa.  -*\pp.  filed  Oct.  11,  1906.  The  method  of  elec- 
trical signaling  which  consists  in  producing  a  sharp  electrical  impulse 
and  converting  such  impulse  into  a  _  line  impulse  of  relatively  great 
duration.  Has  an  induction  coil  with  a  key  in  its  primary  and  a 
condenser  bridged  across  the  secondary  circuit. 

1,135.  ELECTRIC  ANNEALING  FUR-V.\CE;  Albert  L.  Marsh,  Lake 
Blud,  III.  .Vpp.  filed  Feb.  18,  1907.  A  meullic  frame  has  a  flat 
insulating  block  suppoited  thereby  with  a  spiral  groove  in  its  upper 
face   in   which   is  received  a   resistance  element. 

1,149.  STR.-MN  INSULATOR  FOR  ELECTRIC  LINES:  Theodore 
Varney,  Pittsburg,  Pa.  .-Vpp.  filed  June  4,  icio6.  -^  strain  insulator 
having  a  ribbed  insulating  body  with  metallic  rings  molded  therein 
and  which  support  threaded  bolts  projecting  from  the  ends  of  the 
insulating  body. 

1,155.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  John  W. 
-Achaid,  Philadelphia,  Pa.  App.  filed  .-Xpril  ij,  1905.  Provides 
means  for  keeping  the  floating  voltage  of  a  battery-  sutetantially  the 
same  as  the  average  voltage  of  the  line  on  which  it  is  floated. 

1,159.  SURGICAL  NEEDLE;  William  R.  Burch.  Chicago,  IlL  App. 
filed  March  3,  1906.  Construction  of  needle  projecting  through  an 
insulating   sleeve   or    guard. 

1,162.  ELECTRIC  BELL;  Charles  C.  Cadden,  Cleveland.  Ohio.  App. 
filed  Dec.  i.  1904.  An  electric  bell  having  a  vertical  magnet  coil 
which  vibrates  between  the  poles  of  a  permanent  magnet  between 
which   it   is  pivoted. 

1.192.  UNIPOLAR  DYN.AMO;  W.  Mathiesen.  Leipzig,  Germany. 
.\pp.  filed  Jan.  25,  1907.  A  unipolar  electrical  machine  comprising 
a  shaft,  means  through  which  said  shaft  is  mounted,  constructed  to 
perniit  said  shaft  to  oscillate  about  a  center,  an  armature  carried 
bv  the  shaft,  and  a  spherical  brush-contact  surface  having  its  center 
substantially  coincident   with   the  center  of  oscillation  of  the  shaft. 

1.197.  SYSTEM  OF  MOTOR  CONTROL:  August  Sundh.  Yonkers. 
N.  Y.  App.  filed  Dec.  27.  1904.  -\  system  of  motor  control  de- 
signed  to   produce    the   suelelen    reversing   of   an    electric    motor. 

1.212.  CALIBR.-\TING  DEVICE;  Charles  H.  Hill.  Schenectady.  N.  V. 
.\pp.  filed  .April  28.  1904.  .A  calibrating  device  for  an  automatic 
circuit  breaker  having  an  adjustable  stop  to  receive  the  impact  of 
the  core  when  released  and  an  adjusting  device  to  regtalate  the  stop 
and  independently  supported  so  as  to  be  practically  free  from  such 
impact. 

1.224.  PROCESS  OF  PRODUCING  FERROSILICON:  Edmr  F. 
Price.  Niagara  Falls,  N.  Y.  .App.  filed  Nov.  14.  1905.  Process  em- 
ploying a  substantially  similar  apparatus  except  that  two  electrodes 
project  into  an  insulating  cup. 

1.225.  PROCESS  OF  PRODUCING  SILICOSPIEGEL;  Edgar  F. 
Price,  Niagara  Falls,  N.  Y.  -App.  filed  Nov.  14.  1905.  The  ma- 
terial is  treated  in  a  carbon  cup  with  an  electrolyte  projecting  therein 
anei    forming   an    electric   arc   therewith. 

1.226.  ELECTROLYSIS;  Giovanni  Rambaldini.  Grosseto.  luly.  .App. 
filed  Dec.  28.  1904.  .An  apparatus  for  etTccting  electrolysis  while 
Iceeping   twe>  liquiels   of  different    natures   separate    from   one   another. 

1,233.  AUrt)MATIC  TROLLEY  POLE;  Hugh  W.  Fellows.  Cahuegua. 
and  Ira  .A.  Cammett.  Hollywood.  Cal.  .App.  filed  July  16.  1906. 
The  pole  is  impelled  upward  by  a  spring  connection  which  is  auto- 
matically tripped  or  released  in  ease  of  a  too  abrupt  movement  of 
the   pole  ctcurring  when   the   pole   leaves   the  trolley  conductor. 

1.238.  .ATACHMENT  PLUG;  William  C.  Tregoning.  Cleveland. 
Ohio.  .App.  filed  Jan.  o.  1007.  Rehates  to  improvements  in  at- 
t.ichmcnt  plugs  and  has  for  its  object  the  provision  of  an  appliance 
(  f  this  ch.-.racter  in  which  the  insulating  properties  of  the  contacts 
arc  contained  at  the  highest  efficiency.  Relates  to  details  of  con- 
struction. 

i.2to.  CONTROLLING  SWITCH:  Harold  E.  White.  Schenectady. 
N.  Y.  .App.  filed  May  12.  1004.  .A  rotary  controlling  switch  adapted 
to  be  moved  in  either  direction  from  its  off  position  two  sets  of  sub- 
stantially diametrically  opposite  contacts,  and  contacts  relatively 
^novab'e'  thereto  and  adapted  to  be  engaged  scria'ly  and  alternately 
i>v  said  two  sets  when  the  switch  is  moved  in  cither  direction  from 
its   off   position. 

0.62-.  SECTIONAL  INCANDESCENT  LAMP:  Gorge  E.  Bill  and 
Allert  D.  Redman,  Sr.,  Harrisburg.  Pa.  .\pi>.  filed  Jan.  30.  1006. 
The  lamp  socket  is  designed  to  swivel  on  its  own  axis  and  this 
*»r>%*,„„,<,it  causes  n  controller  arm  to  move  over  resistance  contacts  Su- 
ns t,'  viry  the  intensity  of  the  illumination. 
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Exports  in   1906-7. 

The  figures  of  exports  for  the  last  fiscal  year  ending  June 
30  are  now  available,  and  we  are  very  glad  to  note  the 
e.xcellent  manner  in  which  electrical  exports  have  held  up.  and 
increased  over  1905-6.  .\  month  ago  we  estimated  in  this 
column  that  they  would  reach  $17,000,000.  The  returns  of  the 
bureau  of  statistics  of  the  Department  of  Commerce  and  Labor, 
show  the  exact  figure  to  be  $17,268,406,  agreeing  closely  with 
the  estimate.  This  total,  moreover,  is  a  gain  of  not  less  than 
$2,528,169  in  1906-7,  or  nearly  20  per  cent,  which  is  in  close 
accord  with  the  general  run  of  increases  the  past  year  in  the 
electrical  field.  The  gain  was  shown  in  both  classes  of  elec- 
trical goods;  in  fact  it  was  pretty  evenly  divided  between  in- 
struments and  heavy  machinery.  During  1905-6  the  exports  of 
electrical  instruments  were  $7,809,137  as  compared  with  $9,005,- 
766:  while  the  exports  of  heavy  machinery  were  $6,931,100  as 
compared  with  $8,262,640.  While  this  holds  true  for  the  year, 
as  a  matter  of  fact  the  machinery  class  has  lately  been  making 
hea\'y  gains,  while  the  smaller  wares  have  fallen  off  for  two 
or  three  months.  Thus  in  June,  machinery  jumped  from 
$639iS6l  to  $1,080,960,  while  instruments  declined  from  $815.- 
846  to  $754,276.  There  does  not  appear,  however,  to  be  any 
particular  reason,  as  gains  and  losses  are  fairly  well  dis- 
tributed. 

By  this  time  our  leading  customers  for  electrical  goods  are 
reasonably  known,  subject  to  fluctuations,  such  as-the  equipping 
of  new  systems  in  Brazil,  lately,  which  will,  of  course,  increase 
sales  in  that  quarter.  Moreover,  every  American  plant  once 
installed  in  a  non-mechanical  country  should  mean  a  steady 
market  afterwards  for  supplies,  material  and  new  apparatus 
for  extensions  or  repairs.  Meanwhile,  England  and  her  colonies 
take  a  large  share  of  the  goods ;  Mexico  is  an  excellent 
customer,  and  our  progressive  friends  the  Japanese  show  an 
increasing  partiality  for  both  instruments  and  machinery — a 
partiality  we  would  be  very  sorry  to  see  turned  aside  by  any 
narrow  prejudice  or  wild  jingoism.  Cuba  is  quite  disappoint- 
ing, for  instead  of  increasing  her  orders,  this  past  year  slie 
took  only  $92,079  of  electrical  machinery,  as  compared  with 
$528,565  in  1905-6,  and  instead  of  half  a  million  for  instruments 
she  spent  nearly  $50,000  less.  Yet  the  island  would  seem  to  pre- 
sent widespread  opportunity  for  electricity  in  its  cigar  factories, 
tobacco  fields,  sugar  plantations,  iron  and  copper  mines,  and 
fruit  industries.  There  as  elsewhere  in  tropic  and  sub-tropic 
regions  large  markets  can  be  built  up  by  intelligent  and  per- 
sistent endeavor. 


The  Function  of  the  Illuminating   Kn(;ini:er. 

The  recent  convention  of  the  Illuminating  Engineering  Soci- 
ety is  ample  evidence  that  the  illuminating  engineer  has  found  a 
permanent  and  useful  place  in  the  economy  of  society.  But  his 
work  is  so  recent  that  it  is  not  easy  to  limit  and  define.  One  of  the 
speakers  at  the  convention  made  a  witty  but  blundering  atlo:  vt 
to   define   him    as    "an    electrical    engineer    with    horse   sense." 


268 


ELECTRICAL       W  f )  R  L  D  . 


Vol.  L,  No.  6. 


Xodiiiig  could  l)c  widir  of  the  mark,  since  in  the  first  place 
the  illiiiniiialing  engineer  innst  keep  himself  free  of  his 
electrical  prejudices,  and  in  the  .second  place  his  special  qualifica- 
tion is  not  "horse  sense,"  valuable  as  that  is,  but  something 
that  horse  sense  can  never  replace —  to  wit,  a  wide  and  precise 
knowledge  of  several  branches  of  arts  and  sciences  of  which 
the  ordinary  electrical  engineer  is  woefully  ignorant.  The 
business  of  the  illuminating  engineer  is  to  utilize  light  in  the 
most  effective  way  possible  whatever  the  source.  He  may  have 
(o  deal  with  gas  or  with  electricity,  oil  or  acetylene,  and  know 
how  to  make  the  best  of  any  or  all  of  them,  although  his  usual 
work  will  commonly  be  in  a  single  line. 


As  a  profession,  illuminating  engineering  is  in  the  formative 
stage.  It  is  being  built  up  from  men  trained  in  other  lines 
for  the  simple  and  obvious  reason  that  there  is  no  such  thing  as 
a  special  course  of  training  yet  available.  Courses  in  electric 
lighting  given  as  parts  of  electrical  engineering  courses  are 
entirely  one-sided  and  are  merely  useful  stepping  stones.  The 
fact  is  I  hat  illuminating  engineering  bears  somewhat  the  same 
relation  to  the  older  profession  tliat  sanitary  engineering  does 
to  civil  engineering.  It  may  in  general  start  along  the  same 
line  as  electrical  engincring,  but  it  must  diverge  from  it  almost 
from  the  start.  The  well  trained  illuminating  engineer  nuist 
have  a  fair  working  knowledge  of  the  practical  use  of  all 
kin<ls  of  illuminants,  a  sound  grounding  in  physics  and  chemistry 
and  some  knowledge  of  physiological  optics.  He  should  have 
a  training  in  photometry  that  is  seldom  given  and  something 
of  the  artistic  training  of  the  architect.  On  the  other  hand  at 
least  oiu-lialf  of  the  ordinary  course  in -electrical  engineering 
is  for  liim  simply  a  waste  of  time  and  energy.  For  some  years 
to  come,  at  least,  no  proper  training  will  be  available,  and  the 
field  must  be  filled  by  men  who  are  self-trained  in  some  of  these 
lines.  It  is  not  likely  tliat  illuminating  engineering  will  ever 
1)ecome  a  great  independent  profession  any  more  than  has 
sanitary  engineering,  but  it  will  be  a  \Vell  recognized  branch  in 
■which  ihere^  will  be  an  opportunity  for  admirable  work.  Tlie 
large  central  station  whether  for  gas  or  electricity  will  find  the 
services  of  a  first-class  man  quite  necessary,  and  it  will  find 
too  that  he  has  to  be  something  besides  a  slick  salesman  with 
''horse  sense"  and  a  smattering  of  technical  knowledge.  His 
work  is  very  varied  and  cannot  always  show  immediate  re- 
sults in  f.it  contracts,  but  it  is  the  capacity  for  giving  the  best 
service  that  counts  in  the  long  run  in  the  prosperity  of  the 
station.  It  is  the  business  of  the  illuminating  engineer  to 
determine  the  usefulness  of  the  station  output  so  far  as  lighting 
is  concerned,  and  to  give  the  consumer  the  best  value  possible 
per  watt  or  per  cubic  foot.  This  is  not  a  task  to  be  passed 
over  lightly. 


Pri.m.'\rv  and  Secondary  Standards  of  Light. 

The  paper  by  Dr.  Edward  P.  Hyde,  of  the  U.  S.  Bureau  of  Stand- 
ards, on  primary  and  secondary  and  working  standards  of  light 
which  was  read  before  the  recent  Illuminating  Engineering  Soci- 
ety convention  and  published  in  abstract  in  our  issue  of  August 
3,  last,  contains  some  very  clean-cut  definitions  of  the  things 
which  must  be  expected  of  primary  and  secondary  standards. 
As  l~)r.  Hyde  points  out,  the  important  thing  in  a  primary 
standard  is  the  possibility  of  reproducing  it  exactly  from 
definite  written  specifications.  When  we  come  to  secondary 
-nnd  working  standards,  the  possibility  of  exact  reproduction 
from    written    specilic.itions   is   of   no   importance,   as    the   thing 


desired  is  constancy  after  a  calibration  and  comparison  with 
the  primary  standards.  There  is  no  reason  whatever  why 
primary  and  working  standards  should  be  the  same,  as  the 
things  required  of  them  are  so  different.  As  a  matter  of  fact, 
we  are  in  a  very  much  better  condition  to-day  as  regards  the 
rejiability  of  secondary  and  working  standards  than  as  to 
primary  standards.  The  electric  incandescent  lamp  when 
properly  seasoned  and  calibrated,  and  when  used  in  connection 
with  reliable  voltmeters  and  ammeters,  is  very  satisfactory  as 
to  constancy.  In  fact  we  are  much  more  sure  of  the  constancy 
of  such  standards  than  of  the  ability  to  reproduce  the  various 
primary  flame  standards  in  use.  The  principal  lalxjratories  of 
the  world  are  now  working  with  secondary  standards  which 
were  derived  from  primary  standards  many  years  ago,  and  by 
checking  hack  and  forth  between  the  different  laboratories  of 
these  secondary  standards  a  much  closer  degree  of  accuracy 
is  obtained  than  if  attempts  were  made  to  reproduce  any  of 
the   various   primary    flame   standards    for   units   of   reference. 


For  all  practical  purposes,  at  the  present  time,  therefore,  in 
electrical  work  the  standards  are  secondary  ones  derived  from 
comparison  of  incandescent  lamps.  So  far  has  this  matter 
gone  that  it  is  a  question  whether  the  adoption  of  any  primary 
flame  standard  of  light  will  change  the  situation.  It  is.  never- 
theless, desirable  if  an  exactly  reproducible  primary  standard 
can  be  found,  that  it  be  adopted  for  purpose  of  reference. 
It  is  not,  however,  desirable  to  cling  to  flame  standards  that 
may  involve  considerable  errors  in  reproduction.  If  the 
standard  of  light  could  by  agreement  be  made  the  average 
of  several  hundred  incandescent  electric  lamps  carefully  selecte<l 
and  kept  by  the  principal  standard  bureaus  of  the  world,  the 
chances  of  error  in  the  course  of  years  would  be  much  smaller 
than  they  are  now  with  flame  standards.  We  do  not  at  the 
present  day  calibrate  units  of  length  by  comparison  with  a 
fraction  of  the  earth's  quadrant,  the  original  standard,  but  by 
comparison  with  certain  bars  kept  at  national  laboratories. 
Likewise  there  should  be  no  reason  for  comparing  our  present 
secondary  light  standards  with  the  original  candle  or  hefner 
even  if  that  were  possible.  Less  error  is  involved  by  comparing 
it  with  the  more  definite  and  less  elusive  incandescent  lamp 
secondary  standards  in  the  principal  national  laboratories  of  the 
world. 


Municipal  Ownership  in  Paris. 

In  Paris,  the  electric  lighting  franchises  were  originally  so 
drawn  up  by  the  city  that  at  the  end  of  a  certain  period  the 
system  of  conducting  mains  in  the  streets  reverted  to  the  city. 
without  farther  compensation  or  purchase.  That  period  is 
already  at  band,  and  the  electric-lighting  companies  found 
themselves  still  possessed  of  their  stations  and  plants,  but 
facing  the  loss  of  ownership  in  the  conducting  and  distributing 
tiiains.  This  naturally  gave  to  the  city  a  great  advantage 
in  its  negotiations  for  lightiit^  contracts:  since  if  the  terms 
were  unsatisfactory,  the  city  could  take  the  position  of  desiring 
to  construct  its  own  power  houses.  In  order  to  meet  the  situ- 
ation, a  new  company  has  been  formed,  taking  over  the  dl<l 
power  houses  of  the  original  companies  and  supplying  power 
to  the  city's  underground  system  of  mains  under  a  contract 
lasting  for  a  fixed  number  of  years.  .\t  the  end  of  that 
period,  the  city  will  lake  over  the  entire  plant,  iwwcr-houscs 
and  all.  without  further  compensation.  In  the  meantime,  the 
maximum  selling  prices  of  electric  energ>'  are  assigned  in. the 
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contract  for  lamps  and  motor  operation,  as  well  as  the  dis- 
coiuit  wliicli  is  made  for  lighting  the  municipal  offices  and 
the  streets.  Since  the  new  company  contemplates  building  at 
least  one  new  power-house,  besides  installing  additional  mains, 
and  has  to  recoup  itself  completely  within  the  fixed  period  of 
about  thirty  years,  it  is  clear  that  the  arrangement  is  not  best 
adapted  to  meet  the  public  need.  Of  course,  to  the  socialistic 
mind  it  sounds  well  that  after  the  termination  of  the  contract 
the  city  will  get  the  entire  ligiiting  plant  for  nothing.    - 


In  theory,  perhaps,  all  that  the  municipality  will  have  to  do  at 
the  end  of  the  contract  will  be  to  appoint  its  own  employees, 
and  proceed  to  operate  the  system  for  the  public  benefit  at  rates 
tliat  can  be  theoretically  reduced,  because  no  dividend  will  have 
to  be  earned  on  invested  capital.  But  it  is  unreasonable  to  ex- 
pect that  the  company  will  expend  money  towards  the  close  of 
its  contract  for  the  purpose  of  renewing  or  developing  the 
plant.  It  could  not  do  so  in  justice  to  its  stockholders,  when 
no  return  is  expected  for  such  e.xpenditure  at  the  termination 
of  the  contract.  It  is  only  reasonable  to  suppose  that  the  plant 
will  ultimately  be  operated  with  the  greatest  immediate  econ- 
omy, which  is  necessarily  inconsistent  with  the  greatest' ultimate 
economy.  Large  expenditures  for  upkeep,  repairs,  renewals 
and  betterments  are  then  to  be  expected  when  the  city  finally 
takes  over  the  system,  and  this  expense  w-ill  have  to  be  made 
good  by  ta.xation.  Meanwhile,  towards  the  close  of  the  con- 
tract, extensions  of  the  plant  will  be  commercially  impossible, 
and  the  public  will  be  prevented  from  securing  increased  elec- 
tric lighting;  while  they  will  have  to  pay  for  energy  more  than 
would  be  necessary,  if  the  company  did  not  have  to  realize  on 
its  capital  within  the  contract  period.  The  advocates  of,  muni- 
cipal ownership  of  all  possible  public  services  often  ignore  the 
fact  that  thq  highest  public  welfare  can  only  be  secured  by 
l)romoting  within  reasonable  limits  the  private  welfare  of  those 
citizens  who  advance  capital  for  the  public  service.  The 
socialistic  Joctrincs  recognize  the  power  of  capital,  but  com- 
monly ignore  the  power  of  management  and  of  trained  in- 
telligence in  the  direction  of  affairs.  The  popular  impression 
too  often  is  that  because  a  city  owns  a  large  public  machine, 
such  as  an  electric  lighting  system,  it  can  operate  the  system 
as  efficiently  as  the  owner  whose  funds  are  at  stake  therein. 


New  Incandescent  Lamps  Abroad. 

Only  a  few  years  ago  it  seemed  as  though  the  carbon  tilament 
incandescent  lamp  was  destined  to  light  the  civilized  world  for 
an  indefinite  period.  Such  evolution  as  had  taken  place  in  the 
tilament  of  the  incandescent  lamp,  since  the  production  of  the 
loo-voh  high-resistance  lamp,  had  been  in  improving  the  quality 
of  the  carbon  with  respect  to  uniformity,  longevity  and  cheap- 
ness. It  was  the  discovery  of  the  osmium  tilament  which,  at 
one  blow,  imperilled  the  prestige  of  the  carbon  filament.  The 
tantalum  lamp  next  arrived  on  the  scene,  and  again  damaged 
the  prospects  of  the  survival  of  the  incandescent  lamp.  Finally 
the  tungsten  lamp  came  to  predict  the  ultimate  disappearance 
ot  the  carbon  filament.  .\s  the  matter  stands  to-day,  it  really 
seems  doubtful  whether  carbon-filament  lamps  will  be  found  50 
years  hence,  except  in  historical  museums.  In  England  and 
l-"rance,  the  tungsten  lamp  has  as  yet  scarcely  made  its  presence 
fell ;  but  the  tantalum  lamp  has  come  into  fairly  extended  use, 
especially  in  France.  In  England,  the  public  electric  lighting 
conducting  networks  are  nearly  all  thrcc-wirc  systems  with 
about  4.?o  volts  between  the  outers  and  215  volts  on  each  sicL' 


of  the  neutraj,  the  standard  incandescent  lamp  being  a  215-volt 
8-cp  carbon-filament  lamp.  In  France,  the  three-wire  system 
with  220  volts  between  outers  is  in  general  use.  Consequently, 
the  new  metallic-filament  incandescent  lamps  are  handicapped 
and  retarded  in  England,  by  comparison  with  America  and  the 
continent  of  Europe.  It  is  well  known  that  it  is  fairly  easy  to 
produce  55-volt,  l6-cp  tungsten  filaments,  very  hard  to  .produce 
them  for  no  volts  and  16  candle-power,  and  practically  impos- 
sible at  present  to  produce  them  for  220  volts  and  16  candle- 
power,  so  that  it  is  at  present  a  fortiori  commercially  impos- 
sible to  the  second  power  to  produce  them  for  220  volts  and  8 
candle-power. 


The  reason  for  the  220-volt  incandescent  lamp  habit  in  Great 
ijritain  seems  to  be  attributable  to  original  legislation.  1  he 
original  lighting  systems  in  England  were  220-volt  three-wire 
systems  with  no  volts  on  each  side,  feeding  no-volt  lamps. 
The  framers  of  the  early  electric  lighting  laws,  by  which  com- 
panies were  permitted  to  lay  down  lighting  mains  in  city  streets, 
apparently  assumed  that  if  the  companies  were  allowed  to  sell 
the  lamps  exclusively  to  their  customers  in  addition  to  selling 
them  the  electrical  energy  for  operating  the  lamps,  the  coun- 
try would  go  to  the  dogs,  and  life  in  Great  Britain  would  be  in- 
tolerable. Just  why,  or  how,  the  coiiipanies  would  have  been 
able  to  crush  the  public,  their  own  customers,  if  they  had  beeir 
allowed  to  supply  the  lamps,  as  in  America,  it  is  now  difficult 
to  see  in  the  light  of  experience:  but  the  effect  of  the  legisla- 
tion was,  as  intended,  namely,  to  divorce  the  business  of  lamp 
supply  from  the  business  of  energy  supply.  Consequently,  all 
that  the  regular  central-station  manager  had  to  think  about  was 
how  to  supply  killowatt-hours  through  his  customers'  meters 
in  any  manner  that  the  customers  would  accept,  and  so 
long  as  the  customer  was  content  to  take  energy,  he  had 
no  concern  with  the  incandescent  lamps  used,  or  with  the 
manner  of  using  them.  Xaturally,  he  preferred  to  supply  the 
energy  at  4-|0  volts  betw'cen  outers,  rather  than  at  2.:o  volts  be- 
tween outers,  because  the  former  involved  one-fourth  as  nuich 
copper  in  the  conducting  network  as  the  latter,  for  the  same 
area  of  district  and  number,  of  lamps  suppplied.  The  motors 
on  the  system  were  readily  capable  of  being  supplied  from  the 
outers  with  440  volts,  and  as  for  the  lamps,,  they  could  be  ob- 
tained for  220  volts,  although  they  could  not  be  obtained  for  220 
volts  of  the  same  quality  as  for  no  volts  at  the  same  price. 
The  public,  not  being  experts,  did  not  usually  inquire  into  the 
relative  merits  of  no-volt  and  2J0-volt  incandescent  lamps  for 
eight  candle-power.  They  bought  reasonably  operating  lamps  at 
the  lowest  offered  price,  and  the  law  prevented  the  electric  light- 
ing station  manager  from  interfering.. 


The  result  of  the  original  paternal  legislation,  together  with 
open  conipelion  in  the  sale  of  incandescent  lamps  to  a  non- 
expert public,  has  been  !o  reduce  the  selling  price  of  a  kilowatt - 
hour  at  customers'  meters  to  a  relatively  low  value;  1.  i'.,  to 
make  electric  energy  relatively  cheap  in  Great  Britain;  and  to 
make  lamps  nominally  cheap,  but  actually  expensive  in  ojiera- 
lion.  So  low  was  the  average  efficiency,  and  so  hiah  the 
average  consumption  in  watts  per  candle  actually  delivered, 
that  the  general  reputation  of  electric  lighting  in  England 
suffered.  Efforts  have  recently  been  made,  however,  lu  improve 
the  standard  of  incandescent  lamps  on  the  market,  an<l  many 
central-station  managers  have  felt  that  their  efforts  in  this 
direction  were  well  repaid. 
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A   Lively   Discussiun   on  the  Atom. 

London  cable  (li.spatchcs  make  report  of  continued  discus 
sions  over  the  latest  theories  and  investigations  as  to  radium, 
the  nature  of  the  atom,  and  the  transmutation  of  the  metals. 
.•\  special  dispatch  of  August  2  says : 

.-V  battle  royal  was  waged  at  lo-day's  meeting  of  the  British 
Association  at  Leicester  between  the  chemists  and  the  elcc 
tricians.  The  fight  was  around  the  atom,  and  at  the  close  of  a 
three  hours'  contest  Sir  William  Ramsay,  as  the  rcpresentatiic 
of  the  chemists,  announced  the  results  of  his  recent  experi- 
ments with  radium  emanations,  it  is  impossible  to  exaggerate 
the  sensation  made  upon  the  meeting  by  Sir  William's  paper 
or  the  possible  effects  of  his  experiments  on  the  future  of 
chemical  science. 

The  discussion  gave  a  remarkable  picture  of  the  way  in 
which  modern  science  works.  Helium  was  first  discovered  in 
the  sun  by  the  spectroscope.  Thanks  to  the  hint  from  the  sun, 
Lord  Rayleigh's  son,  the  Hon.  R.  J.  Strutt,  among  others,  dis- 
covered helium  in  almost  every  mineral  experimented  on,  and 
perhaps  the  crucial  secret  lies  in  the  fact,  discovered  quite  re- 
cently, that  lielium  is  an  emanation  given  off  by  radium  and 
two  other  substances.  This  is  said  to  prove  that  a  change  of 
matter  inco  another  form  is  possible. 

Hence  one  party  has  come  to  believe  that  there  is  no  such 
thing  as  matter ;  that  matter  is  a  shape  assumed  by  electricity ; 
that  an  atom  is  not  a  permanent  thing,  but  a  sphere  enmeshing 
little  units  of  electricity,  now  called  electrons.  The  whole  atom. 
Sir  Oliver  Lodge  says,  squirms  with  electricity,  and  when  it 
escapes,  as  in  radium,  the  atom  will  at  a  certain  point  change 
into  something  else. 

The  chemists,  and  especially  Mr.  Soddy,  one  of  the  young- 
est and  most  brilliant  investigators  of  the  present  time,  regard 
this  school  as  drunk  on  radium  rays,  and  Lord  Kelvin,  who 
finished  the  debate  to-day,  came  out  heavily  on  their  side.  He 
spoke  with  wonderful  fire  and  imagination  of  the  infinite  possi- 
bilities to  which  radium  had  opened  scientists'  eyes,  but  he  de- 
clined absolutely  to  believe  that  matter  is  a  form  of  motion, 
and  that  the  atom  is  merely  whirls  of  electrons  that  may 
escape  and  break  down  bits  of  matter  that  have  existed  un- 
changed since  the  earth  was  nebulous. 

When  Lord  Kelvin  had  ended  Sir  William  Ramsay  an- 
nounced the  results  of  his  recent  experiments  with  radium 
emanations,  which  have  already  been  given.  Experiinents  are 
now  in  progress"  with  gold  and  other  substances,  and  may 
furnish  proof  of  Sir  William's  belief  in  the  transmutation  of 
elements  and  of  the  theory  of  decomposition.  In  any  case, 
these  wonderful  results  of  Sir  William  go  far  to  strengthen 
these  theories. 


Brooklyn    Co-operation  in  Business  Getting. 

The  Edison  Electric  Illuminating  Company,  of  Brooklyn,  N. 
Y.,  on  Tuesday,  July  30,  entertained  the  electrical  contractors 
of  Brooklyn  at  the  Brighton  Beach  Hotel,  Coney  Island.  Upon 
arriving  at  their  destination,  whither  they  were  transported  in 
chartered  trolley  cars,  a  group  photograph  was  taken  on  the 
steps  of  the  hotel.  Immediately  thereafter  a  banquet  was 
served. 

When  the  cigars  were  lit,  W.  W.  Freeman,  vice-president 
and  general  manager  of  the  company,  arose  and  congratulated 
the  electrical  contractors  of  Brooklyn  upon  their  growth  in 
numbers  and  prosperity  as  unmistakably  evidenced  by  the  com- 
pany present.  He  dwelt  upon  (he  mutual  advantages  to  be  ob- 
tained by  co-operation  between  the  contractors  and  the  elec- 
tric lighting  company,  and  cited  figures  to  show  that  expendi- 
ture of  money  and  effort  on  business-getting  methods,  such  as 
advertising  and  soliciting,  have  proven  exceedingly  profitable 
to  the  company,  and  would  doubtless  prove  equally  profitable 
to  the  contractors.  He  urged  them  to  increase  their  efficiency 
as  business-getters. 

Mr.  James  R.  Strong,  president  of  the  Xational  Contractors' 


.Association,  was  the  next  speaker,  and  he  also  dwelt  upon  the 
necessity  for  co-operation  between  contractors  and  company, 
and  also  upon  the  advisability  of  co-operation  among  the  con- 
tractors themselves.  Mr.  E.  J.  Theimer,  president  of  the  Long 
Island  Contractors'  Association,  and  Mr.  C.  A.  Christensen, 
president  of  the  Independent  Contractors'  Association,  also 
spoke,  while  Mr.  W.  F.  Wells,  operating  superintendent,  and 
Mr.  P.  R.  Alkinsori,  treasurer,  of  the  Edison  Company,  spoke 
briefly  on  matters  of  mutual  and  technical  interest. 

Mr.  J.  C.  Forsythe,  chief  inspector  of  the  New  York  Board 
of  Fire  Underwriters,  delivered  an  excellent  address  on  the  im- 
portance to  the  electrical  interests  of  the  body  he  represented, 
and  urged  upon  the  contractors,  for  their  own  sakcs,  as  well  as 
for  the  welfare  of  the  community,  the  necessity  for  doing 
their  work  in  the  best  and  most  thorough  manner  possible.  Mr. 
T.  Beran  spoke  for  the  General  Electric  Company,  which  he 
was  present  to  represent.  After  the  speechmaking,  the  guests 
were  given  their  choice  of  an  evening  at  Luna  Park  or  at  the 
Brighton  Beach  Music  Hall.  The  party  divided  about  evenly 
on  this  issue,  and  the  rest  of  the  time  was  spent  in  enjoying 
vaudeville  and  spectacle. 


Empire  State   Gas    (Sc    Electric    Association. 

Since  the  June  ciinveiuion  of  the  limpire  State  Gas  &  Elec- 
tric Association  at  Lake  Champlain,  X.  Y,,  the  executive  com- 
mittee acting  under  the  instructions  given  it  at  this  meeting 
has  appointed  the  three  committees  authorized  as  follows : 
Public  Utilities  Commission — W.  W.  Freeman,  vice-president. 
Edison  Electric  Illuminating  Company,  of  Brooklyn;  M.  J. 
Brayton,  general  manager,  Utica  Gas  &  Electric  Company; 
Chas.  R.  Huntley,  vice-president,  Buffalo  General  Electric 
Company.  Accounting  Committecr-R.  A.  Carter,  secretary, 
Westchester  Lighting  Company ;  A.  S.  Cooke,  auditor.  United 
Gas  &  Electric  Company ;  G.  W.  Curran,  assistant  general 
agent  United  Gas  Improvement  Company.  Insurance  Com- 
mittee— E.  A.  Davidson,  president,  Hudson  Counties  Gas  & 
Electric  Company;  T.  O.  Horton,  secretary.  New  York  & 
Richmond  Gas  Company;  L.  W.  Emerick,  vice-president,  Ful- 
ton Light,  Heat  &  Power  Company.  The  Public  Utilities  Corn- 
mil  tee  is  sending  out  a  circular  letter  to  all  gas  and  electric 
companies  in  the  state  asking  them  to  send  to  the  secretary 
notice  of  all  applications  made  to  the  Commissions  and  any  in- 
formation in  reference  to  them.  Data  will  be  collected  with 
reference  to  each  of  these  applications,  as  to  the  time  required 
by  the  commissions,  the  rulings  of  the  commissions  and  the 
reason  for  these  rulings.  This  data  will,  of  course,  be  avail- 
able to  all  members  and  should  be  found  very  useful. 

It  is  hoped  that  in  this  way  any  defects  in  the  law  will  be 
discovered  and  such  evidence  collected  as  will  make  it  possible 
to  secure  reasonable  changes.  In  order  that  this  may  be 
accomplished  it  is  essential  that  the  companies  should  co- 
operate with  the  committee  to  the  extent  of  furnishing  the  de- 
sired  information. 

There  is  no  doubt  but  that  a  uniform  system  of  classifying 
accounts  will  be  established  under  the  utilities  law  and  a  com- 
mittee has  been  appointed  to  investigate  this  subject  with  the 
idea  that  it  is  possible  to  have  a  classification  adopted  which, 
while  furnishing  all  the  information  desired  by  the  authorities 
will  also  be  satisfactory  to  the  companies.  It  is  a  large  and 
very  important  matter  and  it  will  take  time  to  arrive  at  any 
final  conclusions,  but  the  work  is  being  gotten  under  way  in 
such  an  energetic  manner  that  some  beneficial  results,  at  least, 
are   already   assured. 

The  discrepancy  in  fire  insurance  rates  for  similar  risks  was 
shown  very  clearly  in  Mr.  Davidson's  paper  at  the  convention 
and  it  was  felt  that  something  could  be  done  towards  obtain- 
ing a  more  uniform  basis  or  some  scheme  of  mutual  insur 
ancc  could  be.  devised.  .\  committee  was  therefore  appointed 
to  investigate  this  subject.  Unfortunately  this  committee  has 
not  as  yet  been  able  to  have  a  lueeting  but  expect  to  organize 
and  start  the  investigations  this  week. 


August  io.  1907. 
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Production   ot    Copper   and    Brass. 

In  its  report  just  made  public  for  the  year  1905,  the  Census 
Bureau  at  Washington  shows  that  in  that  12  months  period 
tlie  vaUie  of  the  product  refined  and  smelted  in  New  Jersey — 
$62,795,613— was  26.1  per  cent  of  the  entire  valuation  of  the 
industry  of  the  country — $540,780,216.  The  growth  of  the 
industry  in  five  years  and  the  percentage  which  the  states  most 
actively  engaged  in  smelting  and  refining  copper  is  shown  best 
in  the  following  tabulation : 

Per  Cent.  Total. 

1905-  1900.  1905.  1900. 

United     States $240,780,216  $165,131,670  100'  loo 

New     Jersey 62,795,613  38,365.131  26.1  23.2 

Arizona     22,761,981  17,286,517             9.4  10.5 

Michigan     21,222,217  17.340,041             8.8  10.5 

California     2,583,524  4,508,259              i.i  2.7 

Other     States 122,917,925  47,351,625  51,1  28.7 

The  value  of  the  brass  and  copper  wire  industry  in  1905  was 
$19,657,743,  against  $4,278,635  in  1900.  In  1905  a  total  of  1406 
short  tons  of  copper  rods  were  manufactured,  valued  at  $463,057. 
In  the  same  time  25,966  short  tons  of  copper  wire  were  turned 
out  having  a  value  of  $7,252,917.  The  value  of  brass  and  bronze 
manufactures  and  rolled  copper  for  three  different  years  com- 
pares as  follows : 

1905.  1900.  1890. 

Brass     $700,772  $1,419^17  $2,549,860 

Brass  and  rolled  copper 51.912,853  44,3097829  8.381.472  ' 

Brass  castings    29,671,928  23,891,248      •    24,344,434 

Bronze  castings    .^ 2,622,495  2,229,329  1,165,163 

Total  brass  (not  including  wire 

mentioned  above)    $102,407,104  $88,653,987  $50,656,101 


Liability   for  Electric   Liafht  Fires. 


Mr.  VV.  H.  Blood,  Jr.,  the  insurance  expert  of  the  Na 
tional  Electric  Light  Association,  has  recently  addressed  to  the 
members  a  very  interesting  communication  in  regard  to  recent 
litigation  in  Xew  York,  over  electric  light  tires.  We  present 
the  document  below,  as  it  is  of  more  than  usual  interest,  and  is 
particularly  important  to  central  station  companies : 

There  recently  appeared  in  the  Nezv  York  Herald  an  article, 
evidently  inspired  by  an  attorney  representing  some  insurance 
companies,  which  was  largely  exaggerated  and  contained  a 
certain  amount  of  misinformation.  As  this  matter  is  liable 
to  come  to  your  attention  in  some  way  or  other,  later  on.  it 
seemed  advisable  that  you  should  know  the  true  facts  in  the 
case. 

The  Appellate  Division  of  the  Supreme  Court  af^^rmed  the 
judgment  of  the  trial  term  in  the  case  of  the  Continental  In- 
surance Company  against  the  Xew  York  Gas,  Electric  Ligli!. 
Heat  &  Power  Company  and  others  (The  Xew  York  Edison 
Company).  The  case  was  tried  before  Mr.  Justice  Truax  in 
December,  1906.  It  was  claimed  by  the  plaintiff  that  the  build- 
ing was  destroyed  by  a  fire  which  was  started  by  the  contact 
of  a  secondary  wire  upon  a  tin  roof,  or  cornice,  the  wires 
having  sagged  on  account  of  the  negligence  of  the  electric 
light  company. 

At  a  former  trial,  the  plaintiff  attempted  to  prove  that  the 
transformer  was  faulty,  but  it  was  shown,  and  later  on  ad 
mifted,  that  it  was  in  perfect  order  and  no  trouble  could  have 
resulted  on  account  of  its  condition.  The  plaintiff  brought 
out  the  evidence  in  its  case  through  a  policeman  and  a  fireman. 
\o  evidence  was  introduced  to  show  that  more  than  one  wire 
touched  the  roof,  or  in  what  condition  the  secondary  wires  were 
elsewhere.  On  the  other  hand,  the  claim  of  the  electric  light 
company  was  that  only  one  wire  touched  the  tin  cornice  and 
that  under  such  conditions  no  fire  could  have  resulted ;  that 
the  cornice  was  considerably  rusted  and  that  the  fire  burned 
outward   rather  than  inward. 

The  testimony  of  experts  for  the  National  Electric  Light 
Association  was  that  an  arc  would  not  have  lasted  long 
enough  to  burn  a  hole  in  the  tin  and  set  fire  to  the  wood,  be- 
cause the  fuses  in  the  transformer  would  have  melted.  In- 
spectors from  the  Board  of  Fire  Underwriters  and  city  in- 
spectors testified  that  the  wiring  was  in  good  condition  when 
installed  and  was  put  up  in  the  proper  manner.  Various  em- 
ployees of  the  conip.Tny  ■^briwt-rl  that   when  the  wires  were   first 


installed,  and  several  times  previous  to  the  fire,  they  were  all 
in  good  condition. 

The  real  question  which  came  before  the  jury  was  as  to 
whether  or  not  the  company  had  been  negligent  in  allowing  its 
wires  to  sag  and  rest  uninsulated  upon  the  tin  cornice.  The 
jury  in  this  particular  case  decided  that  the  company  was 
negligent,  which,  of  course,  was  a  question  of  fact  upon  which 
juries   might  differ. 

The  newspaper  clipping  above  referred  to  stated  that  in- 
surance companies  pay  an  average  of  $25,000,000  per  year  for 
such  losses,  and  that  this  decision  makes  it  possible  for  them 
to  get  back  most  of  their  money  and  at  the  same  time  enforce 
perfect  wiring  of  buildings. 

As  there  are  in  all  a  very  few  similar  cases  to  the  writer's 
knowledge  pending  against  the  total  number  of  companies 
which  are  represented  in  the  National  Electric  Light  Asso- 
ciation, this  statement  is  not  only  misleading  but  gross  mis- 
representation. No  such  conclusion,  therefore,  can  rightfully 
be  drawn  from  the  decision  in  the  case  above  referrc  1  to. 


The     Licensing    of   Electrical     Contractors. 

At  the  recent  convention  of  the  Xational  Electrical  Contract- 
ors' Association,  in  Xew  York,  an  interesting  paper  was  pre- 
sented by  Prof.  G.  F.  Sever,  on  municipal  relations  with  the 
contractor.  He  discussed  the  general  situation,  and  in  regard 
to  one  or  two  points  of  special  interest  said: 

"There  has  been,  up  to  within  a  short  period,  another  author- 
ity whose  inspection  it  was  necessary  to  secure  before  an  instal- 
lation was  placed  in  service-.  I  refer  to  a  local  lighting  or 
power  company  which  does  not  care  to  have  the  wiring,  which 
a  contractor  places  in  a  house  or  factory,  connected  to  its  mains 
to  cause  trouble,  even  though  it  has  passed  the  inspection  depart- 
ments of  the  underwriters,  or  the  municipal  inspector,  if  there 
be  one.  In  many  localities  this  inspection  by  the  lighting  com- 
pany has  been  abandoned  and  dependence  placed  upon  the 
certificates  of  inspection  of  the  underwriters  and  the  municipal 
department  and  also  the  standing  of  the  contractor.  This  latter 
recognition  is,  I  feel,  one  of  the  important  steps  in  the  direction 
of  doing  away  with  the  multiplicity  of  control  and  inspections 
which  has  caused  so  much  annoyance  and  disfavor  in  the  past, 
and  which  is  present  even  now  where  the  underwriters  and  the 
municipality  make  either  joint  or  separate  inspections.  In  iso- 
lated plants,  or  where  power  is  not  taken  from  the  mains  of  a 
power  company,  one  inspection  should  govern,  and  if  the 
municipal  organization  could  so  arrange,  it  might  be  w-ell  to 
recognize  the  standing  of  the  best  electrical  contractors  and 
omit  the  detailed  inspection  of  their  work. 

"Bearing  immediately  upon  this  subject  is  the  question  of 
the  control  over  the  additions  and  alterations  made  to  existing 
installations  by  the  men  in  responsible  charge  of  the  isolated 
or  other  equipment.  Much  work  of  this  character  is  done 
and  some  is  done  in  execrable  fashion  and  against  all  the  rules 
of  the  Xational  Electrical  Code  and  the  locality.  How  should 
these  be  handled?  The  municipal  inspector  cannot  go  over 
every  installation  each  year  or  in  any  rcgulflr  manner.  An  in- 
surance inspector  may  not  be  called  upon  for  some  years  to  go 
over  his  former  inspection  and  thereby  find  some  changed 
conditions ;  and  the  owner  of  the  building  docs  not  have  his 
attention  drawn  to  the  fact  that  there  have  been  changes  which 
he  should  have  called  to  the  att'-ntion  of  the  authorities.  It  is 
well  recognized  that  any  one  with  some  skill  and  a  few  ap- 
pliances can  put  up  electrical  devices  and  wiring,  but  in  so 
doing  may  wholly  fail  10  comply  with  those  rules  intended  to 
safeguard  that  portion  of  an  electrical  installation  which  gives 
most  of  the  trouble — the  wire.  It  is  for  this  reason  that  the 
situation  is  a  difficult  one  to  cope  with  and  to  solve  equitably. 
If  licensing  is  really  the  only  cure,  I  fear  that  it  will  never  be 
looked  upon  with  favor  by  the  community,  as  the  public  would 
not  consider  the  danger  sufficiently  great  to  warrant  shutting 
out  workmen  from  small  undertakings  which  may  have  but  a 
small  risk  in  them.     And  furthermore  I  do  not  believe  in  Issu 
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ing  licenses  to  the  employer  only,  making  a  workman  cap;iblc 
of  doing  some  small  and  nniniportant  piece  of  work  dependent 
upon  an  employer,  or  else  take  out  a  licen5e  for  t!ic  sole  purpose 
of  doing  the  small  job  in  which  there  is  not  snt'iioiont  profit 
to  meet  the  license  fee.  In  an  art  which  is  developing  as  rapidly 
as  ours,  ]  do  not  belie\-e  the  time  is  yet  ripe  for  ttiis  ineihod 
of  control  under  the  suggested  conditions  whic'i  I  have  observed 
and  studied.  State  licensing  is  that  which  I  have  in  mind 
and  the  conditions  surrounding  the  equable  adjustment  cf  the 
regulations,  and  the  carrying  out  of  cxaminatioiii  are  not  such 
as  in  my  mind  would  warrant  its  establishment." 


Electrical   Opportunities  in   India. 

Some  data  with  regard  to  Indian  electrical  development  have 
been  forwarded  to  the  State  Department  by  L'.  S.  Consul- 
(ieneral   \V.   II.  Michael,  of  Calcutta. 

The  little  city  of  Poona  is  situated  45  miles  from  Bombay 
at  an  elevation  of  1800  feet  above  sea  level.  It  is  a  week-end 
resort  for  many  of  the  well-to-do  citizens  of  Bombay,  who  have 
line  cottage  homes  there,  or  have  reserved  suites  of  rooms  at 
the  hotels  and  boarding  houses.  It  is  rather  a  fashionable 
hill  suburb  of  Bombay.  It  has  all  sorts  of  acconutiodations 
for  sports  and  a  race  course  thai  is  considered  equal  to  any  in 
India,  which  boasts  of  many  of  the  finest  mile  courses  in  the 
world. 

The  latest  improvement  at  Poona  is  an  extensive  electric-car 
system.  A  Bombay  firm  has  made  a  start  with  a  scheme  to 
provide  Poona  with  electric  energy  for  lamps,  motors  and  cars. 
The  supply,  at  first,  is  to  be  confined  to  the  municipal  limits  of 
I'oona,  and  Ibis  area  enlarged  as  the  demand  requires.  It  is 
proposed  to  supply  the  energy  from  a  central  station,  and  to  lay 
underground  luains,  or  to  erect  overhe.id  wires,  as  may  be 
approved  by  the  local  government.  All  the  streets  to  l)e  sup- 
plied are  under  control  of  the  nnniicipal  government,  but  it  is 
already  understood  that  there  will  be  no  opposition  by  govern- 
ment to  the  proposed  scheme, 

\o  country  stands  as  well  in  India  as  America  in  regard  to 
all  kinds  of  electrical  machinery  and  supplies,  as  well  as  to 
methods  in  the  use  of  them,  .Vmerican  electrical  engineers 
arc  considered  the  best  in  the  world,  and  it  is  suggested  that 
they  pay  some  attention  to  the  Poona  proposition. 

The  extensive  electrical  works  in  Kashmir,  under  the  direction 
cif  American  electrical  engineers,  are  making  rapid  progress 
toward  completion.  The  power  is  derived  from  the  Jhelum 
River,  below  Baramulla.  The  big  flume,  capable  of  carrying 
23.000  horse-power,  is  conmlnfod.  pni\  th.'  (nrhin-s  to  fi..-";oii 
5000  horse-pow-er  arc  being  installed.  Electrical  energy  for  mills 
and  other  purposes  will  be  conveyed  to  Serinagur,  many  miles 
away.  The  scheme  is  a  large  one,  and  great  commercial  results 
are  confidently  expected.  The  comfort  and  convenience  that 
will  necessarily  follow  to  a  large  territory  occupied  by  millions 
of  people  would  be  hard  to  describe.  The  items  of  lighting 
and  operating  electric  fans  alone  are  wortli  the  expenditure  on 
this  great  enterprise. 


Expert  Investigation.s   in   Municipal    Owner- 
ship-Ill. 

In  our  is.sues  for  July  JO  and  jy.  have  been  given 
abstracts  of  the  reports  of  the  Municipal  Ownership  Com- 
mission of  Uie  X.itional  Civic  l-'edcration,  taking  up  the  in- 
vestigations in  this  country  and  in  England.  In  the  last  named 
issue  were  presenteil  some  of  the  data  as  to  Great  Britain, 
on  electric  lighting,  with  the  comments  in  favor  of  municipal 
lilanls  and  the  adverse  remarks  of  Messrs.  Edgar  and  Clark, 
which  are  now  resumed  and  are  continued  below  : 

The  examination  of  the  electric  lighting  systems  of  Great 
Britain,  both  municipal  and  private,  shows,  according  to  Mr. 
Edgar  and  Mr.  Clark,  that  municipalities  in  England,  though 
■-aid  to  be  nuich  better  governed  than  are  those  in  the  United 
."Stales,  arc  by  no  means  as  well  .idapted  for  commercial  opera- 


tion of  an  electric  lighting  plant  as  are  private  companies 
controlled  by  men  of  average  honesty  and  ability  whose  training 
and  initiative  are  given  full  scope.  "It  appears,"  they  add, 
"that  so  far  as  the  prices  charged  are  concerned  the  system  of 
municipal  ownership  and  operation  of  electric  undertakings 
in  England  has  given  its  advocates  no  reason  for  feeling 
ashamed  or  elated,  but  that  so  far  as  extending  the  benelits 
of  electric  light  and  power  and  so  far  as  progressiveness  in 
developing  the  industry  so  as  to  give  the  best  possible  service 
are  concerned,  it  has  shown  itself  to  be  entirely  outclassed 
by  the  .system  of  private  operation." 

.Messrs.  Edgar  and  Clark  in  closing  their  review  summarize 
tluir  opinions  as  follows:  "The  efforts  of  the  National  Civic 
Federation  have  resulted  in  a  commission  of  .\mericans  wihose 
first  interest  in  this  investigation,  as  in  all  else,  is  to  do  what 
they  may  to  preserve  and  continue  the  .\merican  idea  and 
.American  institutions,  believing  that  the  high  state  of  civiliza- 
tion and  of  prosperity  in  .America  justify  the  .American  idea 
and  the  .American  method,  and  place  the  burden  of  proof 
heavily  upon  those  who  would  say  another  idea  and  another 
method  would  result  in  improvement  in  the  condition  of  the 
people.  Relieving  this  to  be  the  thought  and  intent  of  the 
membership  of  the  commission  and  of  the  committee  sub- 
ordinate to  it,  we  still  believe  that  there  are  ills  in  the  .American 
body  politic  that  may  be  remedied  or  cured.  We  believe  that 
the  remedy  should  be  applied  and  the  cure  effected  without 
any  unnecessary  departure  from  the  .American  idea  and  the 
.American  .system.  We  believe  that  the  framework  upon  which 
may  be  built  purity  of  administration  and  the  highest  possible 
good  of  the  citizens  is  in  existence  with  us,  and  that  it  is  not 
necessary,  in  the  effort  to  cure  the  ills  from  which  the  body 
politic  may  be  suffering,  to  destroy  that  body.  We  submit 
that,  living  in  a  land  where  peace  and  prosperity  are  the  com- 
mon lot,  we  must  be  very  cautious  of  change.  This  does  not 
mean  that  where  abuses  are  found  to  exist  they  should  not 
be  promptly  and  mercilessly  eradicated,  but  it  does  mean  that 
changes  in  system  should  be  undertaken  only  after  conclusive 
proof  that  such  changes  will  result  in  bettering  the  condition 
of  the  individual.  We  had  better  bear  the  relatively  few  ills 
we  have  than  subject  ourselves  to  unknown  conditioits  that  ntay 
bring  in  their  train  greater  ills  of  which  we  do  not  know. 

"Our  investigation  has  determined  with  certainty  many  here- 
tofore mooted  questions.  It  indicates  the  probably  correct 
answers  to  other  mooted  questions.  Where  the  facts  are  clear 
and  the  conclusion  evident  our  task  has  been  to  summarize  and 
indicate.  Where  there  is  remaining  uncertainty  as  to  facts,  and 
conclusions  are  not  evident,  we  have  made  an  effort  to  de- 
termine the  probabilities.  This  has  resulted  in  arguments  based 
on  such  facts  as  our  investigators  have  recorded,  and  on  our 
own  experience  as  operators  and  observers.  We  believe  no 
intelligent  reader  of  the  voluminous  record  of  this  Com- 
mission's work  will  fail  to  conclude  that  it  clearly  proves 
municipal  ownership  to  be  productive  of  many  and  serinus  ills. 
with  little  or  no  compensating  good. 

"The  writers  of  these  chapters,  agreeing  we  believe  with  the 
other  members  of  the  committee  of  21,  that  public  service 
companies  should  reasonably  be  regulated  and  afforded  the 
protection  that  comes  with  regulation,  and  appreciating  that 
the  committee  was  not  appointed  or  constitutetl  to  consider 
methods  of  regulation.  ne\  crthcfess  desire  to  record  their  opin- 
ion, that  some  form  of  regulation  of  private  companies  should 
be  adopted  in  each  of  the  United  States.  What  that  form 
should  be  this  commission  is  not  prepared,  by  any  investigation 
or  any  study  it  has  made,  to  suggest. 

"I'iually,  we  who  stand  in  opposition  to  municipal  ownership, 
speaking,  we  believe,  for  all  individualists,  arraign  the  arro- 
.nance  of  many  of  its  advocates  in  assuming  that  they  ex- 
clusively occui)y  the  lield  of  reform  in  dealing  with  tlie  problems 
concerned,  and  that  they  are  the  sole  promoters  of  measures 
of  economic  improvement  in  municipal  affairs.  We  assert  that 
the  opponents  of  municipal  ownership,  and  operation,  firm  an.! 
consistent  supporters  of  justice,  are  the  class  seeking  the  puWir 
welfare   intelligently   and    in   accordance    with    .American    prin 
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ciplcs.  On  this  point  we  do  not  yield  to  anj'  body  of  men. 
We  seek,  as  a  tirst  principle,  to  insure  to  every  man  his  own. 
Jn  doing  so,  and  in  endeavoring  to  protect  the  public  against 
oppression  and  error,  we  find  it  our  duty  to  demonstrate  the 
errors  in  the  schemes  of  niunicipalizers  and  Socialists  and  to 
warn  against  the  oppression  that  they  threaten.  We  are  resist- 
ing eflforts  to  put  burdens  ,on  the  backs  of  the  American  people. 
We  cannot  and  w-ill  not  remain  silent  while  the  attempt  is 
made  to  thrust  costlj'  and  impracticable  projects  upon  customers 
of  public  service  corporations  and  upon  the  public  at  large. 
We  know  the  truth  will  out.  We  are  confident  that  ultimately 
the  .American  people  must  appreciate  at  their  value  the  un- 
soundness of  the  arguments  of  the  municipal  socialists.  We 
shall  aid  in  hastening  the  day  when  our  fellow  citizens  will 
know  through  discussion  what  the  public  of  London  have  been 
taught  by  bitter  e.xperience.  London  has  awakened  to  the 
perils  of  municipalization,  as  is  evidenced  by  its  verdict  in 
the  recent  borough  and  county  elections.  In  that  great  city 
the  municipalizers  have  led  their  fellow  citizens  astray,  and 
their  dupes,  finding  it  out.  have  administered  to  their  false 
guides  an  overwhelming  rebuke. 

"We  individualists  are  not  seeking  to  lead  the  people  in  strange 
paths ;  our  aim  is  to  keep  them  in  the  paths  they  have  hereto- 
fore trod ;  paths  well  known,  along  which  the  American  people 
have  marched  to  heights  of  prosperity  and  civic  development 
not  known  heretofore  to  the  civilized  world,  .\long  these 
paths  have  been  stumbling  blocks.  Our  opponents  are  endeavor- 
ing to  persuade  us  the  sole  responsibility  for  these  stumbling 
blocks  rests  upon  our  public  service  system,  to  be  remedied  only 
by  a  change  of  system.  This  we  deny.  We  are  patiently 
studying  the  ways  of  justice:  municipalizers  advocate  experi- 
menting, at  enormous  cost,  with  public  funds,  with  the  prin- 
ciples of  liberty  and  with  the  institutions  of  our  countrj'.  In 
this  we  stoutly  refuse  to  take  part.  We  are  conservatives  in 
believing  that  it  is  better  to  adhere  to  old  and  tried  methods 
based  on  our  accepted  national  principles ;  but  radicals  in  the 
determination  to  discover  and  to  sternly  rebuke  and  rectify 
any  injustice  which  may  have  been  develope<l  by  the  present 
system.  .\s  it  has  always  been  the  function  and  duty  of  govern- 
ment to  insure  that  individuals  shall  deal  justly  with  their  fel- 
lows, it  is  now  the  function  and  duty  of  government  to  protect 
the  governed  against  injustice  on  the  part  of  these  associations 
of  individuals  working  under  the  name  of  public  service  cor- 
porations. Any  government  that  is  too  feeble  or  corrupt  to 
control  with  justice  the  conduct  of  a  public  service  corporation 
has  little  prospect  of  being  able  itself  to  supply  such  public 
service  with  efficiency  and  justice.  Our  duty  is  to  elect  to 
office  men  who  have  the  intelligence  and  integrity  to  govern 
efficiently,  honestly  and  justly;  men  who  can  and  will  curb  the 
unjust  aggressiveness  of  the  individual,  or  of  the  voluntary 
a.ssociation  of  individuals,  and  who  can  and  will  compel  each 
10  bear  its  share  of  the  burdens  of  government,  and  give  in 
price,  service  or  otherwise  a  proper  consideration  for  special 
privileges  enjoyed.  Our  nation  is  what  she  is  industrially  and 
commercially  and  in  world  politics  because  of  the  .\merican 
character,  developed  by  the  most  absolute  individualism,  and 
because  of  the  .American  corporation,  developed  under  a  gov- 
ernment that  governed  but  did  not  trade.  Our  duty  is  to  con- 
serve the  human  agencies  that  have  made  our  country  what  it 
is — the  adventurous  individual  and  voluntary  association — but 
not  to  let  them  be  our  masters.  This  is  the  confession  of  faith 
f)f  the  anti-municipalizer — the  anti-socialist." 

Electric   Lighting  in   (Germany. 

In  .1  pap;-r  prepared  for  tin*  Xational  RUclric  Light  .\ssocia- 
linn.  but  received  too  late  for  the  Washington  meeting,  Prof, 
Dr.  Phil.  (i.  Kliiigcnberg.  of  I'.erlin,  Germany,  describes  the 
electric  light  conditions  in  that  country:  The  author  points  out 
the  advantages  possessed  by  electricity  over  gas  for  illumin.iting 
purposes  and  also  wherein  the  high  price  for  electricity  forms 
.1    hindrance    to   its    rapirl    introduction.      It    has    become   (|uile 


general  to  divide  the  annual  cost  of  the  generation  of  electricity 
into  constant  e.xpense  and  variable  expense.  On  this  basis  the 
constant  e.xpense  with  modern  steam  central  stations  of  average 
size  is  between  $20  and  $32.50  per  kw  per  year.  The  variable 
expense  is  between  0.6  cent  and  1.25  cents  per  kw-hour.  From 
these  figures  the  author  shows  that  the  extra  cost  per  kw-hour 
incurred  through  an  increase  in  consumption,  the  capacity  of 
tlie  plant  remaining  the  same,  is  very  slight.  The  tendency 
of  consumers  on  the  other  hand  is  to  reduce  their  expense  for 
lighting  by  burning  lamps  as  little  as  possible.  On  this  account 
central  stations  have  charged  special  rates  to  long  consumers 
by  introducing  tariffs  with  a  certain  fixed  rate  of  charge 
calcidated  on  the  ma.ximum  power  demanded  and  an  additional 
price  per  kw-hour  shown  on  the  meter.  To  charge  a  consumer 
the  same  rate  for  a  lamp  which  does  not  burn  often  as  for 
another  lamp  which  is  lighted  is  no  doubt  a  hindrance  to  the 
introduction  of  electricity.  The  double  tariff  extensively  applied 
■  in  Germany  overcomes  this  difficulty.  .\  normal  charge  is  made 
for  electricity  during  the  time  of  greatest  consumption,  but  at 
other  times  the  price  is  very  much  lower.  An  advantage  re- 
sulting from  this  system  is  that  the  motor  load  and  the  lamp 
load  do  not  overlap  to  the  same  extent  as  they  do  where  the 
single  tariff  or  a  maximum  tariff  are  in  use. 

The  author  then  considers  the  influence  of  potential  on 
electric  lighting.  Contrary  to  .\merican  practice  preference 
has  been  given  on  the  continent  to  a  circuit  pressure  of  2  x 
220  volts,  on  the  assumption  that  a  loss  of  10  per  cent  to  12  per 
cent  in  the  economy  of  high  tension  carbon  filament  lamps  is 
more  than  balanced  by  a  saving  in  interest  and  depreciation  in 
the  network.  A  reasonable  tariff  and  low  initial  expenditure 
with  the  accompanying  low  rates  lead  to  a  general  introduction 
of  electricity  and  help  to  overcome  the  competition  of  gas.  The 
price  of  electricity  is,  however,  still  higher  than  that  jof  gas 
and  were  it  not  for  certain  improvements  in  incandescent 
electric  lamps,  the  development  of  gas  lighting  and  the  intro- 
duction of  inverted  gas  burners  might  have  seriously  hampered 
the  further  introduction  of  the  carbon  filament  lamp. 

Dr.  Klingenberg  here  notes  the  improvements  made  in  Xernst 
and  in  incandescent  lamps  and  shows  their  superiorit}-  over  the 
older  lamps.  He  draws  attention  to  the  fact  that  the  high 
efficiency  lamps  are  at  present  only  made  for  no-volt  circuits 
and  states  that  replies  to  a  circular  inquiry  addressed  to 
managers  of  central  stations  in  Germany  show  that  a  large 
proportion  of  the  engineers  are  in  favor  of  a  potential  of 
no  volts,  the  present  standard  being  J20  volts.  The  author  is 
of  opinion  that  the  introduction  of  220  volts  during  the  time 
when  no  other  than  carbon  filament  lamps  existed  was  a  mis- 
take, so  far  as  lighting  circuits  were  concerned,  since  the  cost 
of  electricity  was  increased  l)ecause  of  the  fact  that  the  220-volt 
lamp  was  not  as  efficient  as  the  1  lO-volt  lamp. 

Engineers  now  consider  it  absolutely  necessary  to  return  to 
no  volts  whenever  possible  and  to  stop  carrying  out  new 
installations  for  220  volts.  The  author  is  of  opinion  that 
eventually  a  high-efficiency,  220-volt  lamp  will  be  forthcoming, 
although  a  less  sanguine  manufacturer  states  that  it  will  not 
be  possible  to  make  220-volt,  high-efficiency  lamps  on  a  large 
.scale  until  the  process  of  manufacturing  no-volt  lamps  has 
reached  a  very  high  state  of  perfection  and  the  price  of  the 
lamps  has  come  down  in  consequence.  It  is  evident  that  lamps 
for  220-volt  circuits  must  have  very  long  filaments  and  the  natural 
result  will  be  a  very  high  percentage  of  breakage  during  manu- 
facture, in  transit  and  in  use.  Dr.  Klingenberg  is  not  to  be 
weaned,  however,  from  the  220-volt  system  and  maintains  that 
new  schemes  should  be  based  on  a  supply  of  2  x  220  volts  as 
heretofore  in  spite  of  the  contrary  opinions  expressed. 

With  reference  to  arc  lamps,  the  author  believes  that  the 
smaller  sizes  of  arc  lamps  consuming  two  amperes  at  1 10 
volts  must  give  place  to  tlie  high-efficiency,  incandescent  lamp. 
He  considers  the  500-cp  arc  lamp  the  smallest  that  il  is  worth 
while  to  make,  and  states  that  the  arc  lamp  industry  is  alrcatly 
preparing  to  meet  a  future  demand  for  more  light  out  of  doors. 
Units  giving  5000  candle-power  are  not  beyond  practical  re- 
quircnu-nl'-  in  roads  and  place-  where  traffic  is  congested,  as  i- 
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proved  by  the  lighting  of  the  Potsdam  Platz  in  Berlin  with 
eight  flaming  arc  lamps  each  consuming  20  amperes.  The 
lamps  are  mounted  on  two  high  posts  so  that  the  burning  point 
is  fixed  at  a  height  of  i8  meters  above  the  level  of  the  road. 
By  this  means,  the  source  of  illumination  is  not  disagreeable 
to  the  eye  and  the  lighting  of  the  square  is  as  uniform  as 
possible,  the  total  light  given  by  the  lamps  approximating 
40,000  candle-power.  The  author  points  out  the  disadvantages 
of  the  luminous  arc,  such  as  the  color  and  flicker  in  the  light 
itself,  the  expense  of  trimming,  cleaning,  etc.  Brief  mention 
;-  made  of  the  advantages  of  the  mercury  vapor  lamp. 


CURRENT  NEWS  AND  NOTES. 


METER  IXSPECTION.—lht  New  York  State  Civil  Serv- 
ice Commission  will  hold  examinations  on  Aug.  24  for  a 
number  of  positions,  including  an  inspector  of  electric  meters 
under  the  Public  Utilities  Commission.  The  salary  is  not 
stated.  Information  can  be  obtained  from  Mr.  C.  S.  Fowler, 
chief  examiner,  Albany,   X.  Y. 

BUSINESS  EDUCATIOS'.— In  a  recent  paper  on  the  techni- 
cal press,  read  before  the  National  Electrical  Contractors'  As- 
sociation. Mr.  T.  C.  Martin  said:  "To-day  nearly  nine  per  cent 
of  the  graduates  from  the  Sibley  College  of  Engineering  at 
Cornell  University  are  'sales  engineers,'  a  somewhat  larger  per 
centage  arc  directly  engaged  in  manufacturing,  and  about  4^ 
per  cent  are  employed  in  the  superintendence  of  manufacturing 
and  construction.  We  have  therefore  obviously  reached  a 
period  when  technical  education  and  training  are  vital  qualifi- 
cations for  business  life ;  and  of  all  the  weapons  for  success  r.i 
the  struggle,  none  is  quite  so  ready  to  hand  as,  none  has  a 
keener  edge  than,  the  press  of  any  given  art  or  industry.  It  is 
no  wonder  then  that,  speaking  at  the  same  University,  Mr. 
.\ndrew  Carnegie  should  have  emphasized  this  very  fact." 


RESISTING  A  BOYCOTT.— At  Helena,  Mont.,  on  August 
,3,  the  Rocky  Mountain  Bell  Telephone  Company  filed  suit  in  the 
Federal  Court  against  the  Montana  Federation  of  Labor,  the 
Livingston  Trade  and  Labor  Council,  Telephone  Operators' 
Union  No.  42,  Alex.  Fairgrieves,  H.  O.  Smith,  L.  W.  Thorpe, 
Almodose  Grcnier,  and  Effie  Le  Fevre  to  secure  an  order  re- 
straining the  respondents  from  interfering  with  or  molesting 
in  any  way  the  business  of  the  company,  and  to  shut  off  the 
boycott,  which  the  complainant  says  has  been  in  force  since 
March  14  last.  An  order  to  show  cause  why  the  application  for 
the  injunction  should  not  be  granted  was  made  by  Judge  Hunt, 
returnable  September  16.  The  trouble  is  caused  by  the  strike 
of  the  linemen  in  Utah,  Idaho,  Wyoming,  and  Montana,  the 
Montana  federation  having  ordered  the  Rocky  Mountain  Com- 
pany, declared  unfair  in  all  Montana  cities,  and  ordering  out  all 
switchboard  operators. 


TELEGRAPH  IN  MANCHURIA.— V.  S.  Consul-General 
J.  W.  Ragsdale,  of  Tientsin,  advises  that  according  to  Chinese 
report?  the  Government  has  paid  $160,000  for  the  telegraph 
lines  erected  in  Manchuria,  and  Russia  has  abandoned  her  plan 
to  construct  a  service  along  the  Sungari.  Mr.  Ragsdale  adds : 
Certain  sections  of  the  line  attached  to  the  railway  will  be 
available  for  China's  use  free,  and  all  Russian  messages  passing 
over  Chinese  lines  will  be  accepted  at  20  per  cent  less  than  the 
public  rates.  The  new  president  of  the  Board  of  Communica- 
tion proposes  to  establish  wireless  telegraphy  in  Mongolia. 
It  will  be  much  cheaper,  as  no  guards  will  be  required  to 
protect  the  service  except  at  the  operating  stations.  The 
proposal  is  generally  approved,  and  steps  are  now  being  taken 
to  ascertain  the  opinion  of  the  officials  on  the  spot.  No  partic- 
ular system  of  wireless  telegraphy  is  mentioned,  but  the  Marconi 
system  is  the  one  likely  to  be  selected. 


code  of  ethics  back  to  the  council  for  repairs  before  adoption, 
the  Electrical  Times  of  London  says :  "This  is  the  first  instance 
in  America  of  an  engineering  society  laying  down  a  formal 
code  of  conduct  for  its  members.  The  nature  of  the  new  code 
was  the  subject  of  notice  here  a  fortnight  ago.  It  is  drafted 
in  very  choice  American  (thus  electrical  engineers  are  not  paid 
for  their  work  but  receive  'compensation'  and  so  on),  and  it  is 
obviously  the  result  of  a  well  intentioned  compromise.  Thus 
rule  5  is  that  'The  electrical  engineer  should  incline  towards 
standards  of  all  kinds'  for  the  good  of  the  industry,  but  rule  7 
is  that  the  electrical  engineer  should  consider  his  clients'  in- 
terests before  everything.  The  'standards'  clause  was  in  fact 
a  little  too  much  for  the  Electrical  World,  which  character- 
ized it  as  entirely  out  of  place,  but  the  Convention  adopted  it 
with  the  rest.  As  a  matter  of  fact  it  is  next  door  to  an  im- 
possibility to  draft  a  code  of  professional  (or  any  other)  ethics 
that  will  satisfy  everybody  and  yet  be  so  categorical  and  ex- 
plicit  than   one   cannot   dodge   or   disregard   it." 


UNIFYING  LOXDON.-Onc  of  the  dithculties  in  giving 
London  a  unified  electrical  energy  supply  has  been  the  number 
and  diversity  of  its  present  sources  and  authorities.  A  special 
committee  of  the  House  of  Commons  is  now  sitting  to  consider 
the  city  of  London  union  of  parishes  bill.  The  city  corporation 
is  promoting  the  bill,  the  object  of  which  is  the  unification  of 
the  114  parishes  which  now  compose  the  city  into  one  parish  for 
civic  purposes  under  the  control  of  the  city  corporation.  As  it 
is  now  each  parish  independently  fixes  its  own  taxes  and  con- 
trols its  own  affairs.  Rates  vary  50  per  cent,  whkh  one  rate- 
payer whose  business  house  stood  in  three  parishes  found  ex- 
tremely complicating,  as  he  had  to  pay  three  different  rates  on 
three  different  scales.  Within  the  city's  square  mile  of  area 
there  are  no  fewer  than  750  properties  which  stand  in  two  or 
more  parishes.  This  causes  the  greatest  confusion  in  deciding 
how  much  is  due  each  parish.  This  system  necessitates  the 
maintenance  of  114  different  sets  of  books  and  officers  and  has 
resulted  in  doubling  the  officers'  salaries  between  1891  and  1905. 
The  bill  seeks  to  make  the  common  council  overseers  of  a 
parish  of  London  which  shall  have  one  uniform  rate  and  one 
rule  of  authority. 


CODE    OF    /?rH/C5.— Discussing    tin-    recent    A.    I.    E.    E. 
nu'Oting  at   Niagara  Falls,  and   the  reference  of   the  proposed 


CHINESE  TELEGRAPH.— A  dige.i  ui  me  unm.ai  report 
of  the  Imperial  Telegraph  Administration,  prepared  by  Mr. 
F.  D.  Cloud,  student  interpreter  of  the  Shanghai  consulate- 
general,  contains  some  interesting  items :  Originally  this  system 
of  telegraphs  was  a  private  concern  organized  by  wealthy 
Chinese  officials  and  gentry,  but  some  eight  or  nine  years  ago 
the  Central  Government  took  over  control  of  the  company, 
allowing  certain  merchants  to  retain  their  shares,  increased  the 
capital,  and  secured  a  monopoly  of  the  business  throughout  the 
Empire.  Under  Government  management  the  system  is  ap- 
proaching a  tolerable  degree  of  completeness  and  usefulness. 
Of  late  years,  also,  it  has  been  paying  fairly  good  dividends, 
amounting  to  to  per  cent  in  1906,  and  this,  too,  in  the  face  of 
rather  large  extensions  of  the  system.  The  total  receipts  of 
the  system  for  the  year  were  $1,597,176  L'nited  States  gold,  made 
up  of  the  following  items ;  From  commercial  business,  $870.- 
994;  official  business,  $98,058:  from  general  business,  $619,1^4. 
The  total  expenditures  for  the  same  period  were  $951,639,  as 
follows :  For  the  maintenance  of  the  superintendent-general's 
office,  $34,252;  maintenance  of  general  office.  $37,198:  running 
expenses  of  the  various  stations,  $429,888;  expense  in  connection 
with  official  business,  $20,910;  all  other  expenses,  $429,391. 
.\ccording  to  the  showing  the  gross  profits  for  the  year  were 
$645,537.  and  t'la'.  *oo,  from  a  working  capital  of  $1  u,ooo. 
.\nd  after  paying  the  Government  royalty  of  $129,8^17  the 
administration  was  still  able  to  pay  the  private  shareholders  a 
dividend  of  10  per  cent ;  all  of  which  goes  to  show  that  the 
telegraph,  like  the  railways,  has  come  to  be  regarded  by  the 
Chinese  as  a  public  necessity,  and  likewise  the  telegraph,  like 
till'   r.iilway,  has  a  great   future  in  China. 
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LIGHTING  RATES  IX  CHICAGO— The  central-station 
companies  of  Chicago  reduced  electric  lighting  rates  on  August 
I  by  making  the  rate  on  all  electricity  used  in  excess  of  the 
equivalent  of  33  hours'  use  of  the  maximum  demand  per  month 
at  the  rate  of  8  cents  per  kw-hour  instead  of  9  cents,  as  for- 
merly. The  rate  on  the  first  30  hours'  use  is  14  cents,  as 
before. 

XEW  COLON  CABLE.— The  recently  laid  cable  of  the  Cen- 
tral &  South  American  Telegraph  Company,  direct  to  Colon, 
Panama,  was  opened  last  week  without  ceremony.  The  cable 
begins  at  the  Morris  Building,  Broad  and  Beaver  Streets. 
Commercial  telegrams  were  started  over  the  cable  wires  short- 
ly before  noon  on  Aug.  i,  and  a  great  amount  of  work  was 
transmitted  in  a  few  hours. 


slant  procession  of  vessels  through  the  Straits  of  Belle  Isle, 
and  it  is  therefore  of  the  utmost  importance  to  them  that  they 
should  be  kept  advised  of  weather  conditions  and  of  the 
progress  of  their  vessels. 


LONG-DISTANCE  ' PHOTOGRAPHY.— X  special  cable 
dispatch  from  Berlin,  Germany, of  July  31,  says:  "Most  success- 
ful experiments  in  long-distance  photo-telegraphy  from  Munich 
to  Berlin  (about  320  miles)  were  carried  out  to-night  by  Prof. 
Stern.  For  the  purpose  the  Government  had  loaned  a  direct 
wire.  The  apparatus  was  operated  without  a  hitch.  Photo- 
graphs of  Emperor  William,  the  Crown  Prince,  and  Prof.  Stern 
were  received  here  over  (he  wire,  faultlessly  developed.  The 
experiments  will  be  continued  next  week  from  Berlin  to 
Munich." 


CUTTING  METALS.— "The  Art  of  Cutting  Metals,"  by 
Frederick  W.  Taylor,  M.E.,  Sc.D.,  which  was  the  admirable 
presidential  address  presented  at  the  last  annual  meeting  of 
the  American  Society  of  Mechanical  Engineers,  have  been 
reprinted  and  bound  in  cloth  by  the  society ;  price,  $3.  This  or 
any  other  publication  of  the  society  may  be  had  by  addressing 
the  secretary,  29  West  Thirty-ninth  Street,  New  York.  It  is  not 
necessary  to  send  orders  through  members.  None  of  the  pub- 
lications of  the  American  Society  of  Mechanical  Engineers  are 
copyrighted. 

NAMES  AND  ADDRESSES.— Mr.  John  T.  Huntington, 
superintendent  of  the  Topeka,  Kan.,  Edison  Company,  writes 
us  as  follows :  "Having  used  and  been  familiar  with  your  ex- 
cellent 'Central  Station  List  and  Electric  Railway  Directory' 
for  years,  I  have  cause  to  wonder  why  so  many  business  houses 
use  old  and  out-of-date  mailing  lists.  Officials  of  companies  are 
constantly  changing,  and  the  names  of  the  companies  them- 
selves are  often  changed,  yet  some  concerns  keep  on  using 
names  and  addresses  that  often  are  several  years  old  and  mean 
nothing.  If  you  called  attention  to  this  I  think  it  would 
help." 


RHINE  REMAINS  UNEXPLOITED.—A  cable  dispatch 
from  Schaffhausen,  Germany,  says :  "The  romantic  Rhine  Falls, 
near  this  city,  have  been  rescued  by  the  local  council  from  the 
industrial  exploiters  by  whom  they  were  threatened.  The  ma- 
jority of  the  councilors  have  refused  to  permit  the  erection 
of  new  water  power  works  for  the  supply  of  electricity  to  the 
surrounding  district.  Their  reply  to  the  application  of  the 
exploitation  company  was  decisive:  'The  council  is  of  opinion 
that,  not  only  should  the  fails  not  be  further  enchained,  but  an 
effort  should  be  made  to  prevent  an  extension  of  the  con- 
cession already  granted  at  its  expiry,  in  1928.'  " 


CANADIAN  WIRELESS.— \\.  is  stated  that  the  installation 
of  the  Marconi  apparatus  in  the  stations  through  the  Gulf  of 
St.  Lawrence  is  now  approaching  completion.  The  Government 
steamer  Montreal  has  landed  the  operators  and  their  instru- 
ments at  every  station  .Ts  far  up  as  Point  .'\mour,  and  has 
started  from  there  for  the  uttermost  post,  the  Belle  Isle  Sta- 
tion, 60  miles  away.  The  opening  of  these  signal  stations  is 
causing  satisfaction  among  the  shipping  men.    There  is  a  con- 


OSTWALD  OX  TRAXSMUTATIOX.—A  special  cable  dis- 
patch from  Berlin,  of  August  3,  says ;  "Prof.  Wilhelm  Ostwald, 
the  distinguished  chemist  of  Leipzig,  University,  was  inter- 
viewed this  week  on  Sir  William  Ramsay's  discovery  that  ele- 
ments hitherto  regarded  as  primary  and  unchangeable  are 
capable  of  transmutation.  He  calls  it  'the  greatest  scientific 
achievement  since  the  discovery  of  the  practicability  of  applying 
the  electric  dynamo  to  mechanics.'  After  describing  the  pro- 
cesses by  which  Sir  William  converts  radium  into  helium  and 
produces  also  neon,  krypton,  lithium,  and  natrium,  Prof.  Ost- 
wald said:  'When  I  visited  Sir  William  Ramsay  in  London  he 
demonstrated  to  me  that  he  could  produce  lithium  from  copper 
by  the  action  on  a  solution  of  copper  sulphate  of  the  emene- 
tions  of  radium.  After  the  copper  had  been  extracted  by 
means  of  sulphurated  hydrogen  from  the  solution  which  had 
been  in  contact  with  the  emanations  a  residue  of  lithium  re- 
mained. Since  then,  as  I  have  seen  from  the  proofs  of  an 
article  which  Sir  William  is  about  to  publish,  he  has  not  only 
confirmed  the  discovery,  but  has  added  to  it.' " 


ELECTRICITY  FOR^T.  PAUL  RAILROAD.— It  is  an- 
nounced from  Spokane,  Wash.,  that  the  Chicago,  Milwaukee 
&  St.  Paul  Railway  Company  is  planning  to  install  a  series 
of  hydroelectric  power  plants  on  the  St.  Joe  River,  in  northern 
Idaho,  east  of  Spokane,  for  operating  the  failroad  across  the 
Bitter  Root  Divide,  and  also  for  operating  several  sawmills 
and  other  plants.  The  work  will  cover  35  miles  of  the  St.  Joe 
River  and  it  is  stated  that  180,000  horse-power  can  be  developed. 
Three  years  will  be  necessary  to  complete  the  work,  which  will 
cost  $9,000,000.  If  the  trial  is  successful,  electricity  will  prob- 
ably be  used  on  the  entire  line  between  Missoula,  Mont.,  and 
Puget  Sound,  a  distance  of  nearly  600  miles.  Three  dams  are 
to  be  constructed  at  once  and  others  later.  One  dam  86  feet 
high  will  be  built  at  Little  Falls,  three  miles  above  St.  Joe,  to 
develop  5000  horse-power.  Another  will  be  constructed  at 
Cottonwood  Island,  ten  miles  up  the  river.  The  power  will 
also  be  used  extensively  in  developing  the  resources  of  the 
tributary  country,  especially  in  the  operation  of  sawmills,  as  the 
St.  Paul  railroad  interests  control  large  timber  lands  in  Idaho. 
The  developments  are  in  charge  of  Mr.  C.  B.  Price,  hydraulic 
engineer,  and  are  said  to  have  received  the  sanction  of  Mr.  A. 
J.  Earling,  president  of  the  railway  company. 

EDISON  CONVENTION.- Announcement  has  been  issued 
by  Mr.  Alex.  Dow,  of  Detroit,  president  of  the  Association  of 
Edison  Illuminating  Companies,  in  regard  to  the  twenty-third 
annual  convention  at  Hot  Springs,  Va.,  the  date  for  which  has 
now  been  fixed  as  September  io„  it  and  12.  The  Homestead 
Hotel  will  be  headquarters.  The  place  is  on  the  Warm  Springs 
Valley  branch  of  the  Chesapeake  &  Ohio  Railroad.  An  inter- 
esting programme  of  work  and  entertainment  has  been  pro- 
vided. It  is  apparent  that  the  committee  reports  to  be  presented 
and  discussed  will  be  of  exceptional  value.  The  report  of  the 
lamp  committee  will  deal,  in  addition  to  the  current  business 
of  the  committee,  with  the  new  developments  in  metallic  fila- 
ment lamps  and  with  other  recent  improvements  in  lamps.  The 
reports  of  the  committees  on  steam  turbines,  on  storage  bat- 
teries and  on  meters  will  likewise  be  of  special  interest.  Among 
the  subjects  on  which  papers  and  discussions  are  already  prom- 
ised are,  sales  of  industrial  energy,  costs  and  results  of  a  dis- 
trict steam  heating  system  in  combination  with  electric  lighting: 
technical  papers  on  smokeless  furnaces,  on  rotary  condensers, 
on  periodical  testing  of  high  tension  lines  and  apparatus;  a 
description  of  a  large  system  covering  city  and  suburban  areas: 
and  a  presentation  of  the  legal  and  equitable  rights  of  the 
wholesale  consumer. 
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KllL.rnOX'S  II- in  I  rilll  n  nUC—lhi:  Ahingdon  Elec- 
tric Company,  Illinois,  had  some  trouble  recently  in  starting 
up  a  new  generator  owing  to  some  internal  defect.  An  expert 
force  was  detailed  to  repair  the  machine  and  put  it  in  opera- 
tion. Sonic  time  was  thus  consumed,  but  to  prevent  public 
dissatisfaction  over  poor  service  for  which  it  was  in  no  wise 
to  blame,  the  local  company  took  the  public  into  its  confidence 
and  explained  the  whole  matter  in  the  daily  papers.  We  do 
not  know  of  any  similar  procedure,  but  it  is  certainly  to  be 
conuiiended  and  recommended.  There  are  daily  events  in  cen- 
tral station  life  that  nir'ke  excellent  "copy,"  and  help  to  culti- 
vate  friendly   relations  with   the  consumer. 


Ml  MCll'AI.  I ■: UiCTR I C /. -I. \'S.— As  already  announced, 
the  International  .\ssociatioii  of  .Municipal  Electricians  holds  its 
annual  convention  this  week  at  Norfolk,  Va.,  Hotel  Monti- 
cello,  August  7,  8  and  9.  A  good  social  programme  has  been 
provided  including  the  Jamestown  Exposition,  and  there  will 
be  several  papers  read.  They  include:  "Electrical  InspcctioiHs 
and  Records,"  "Modern  .Application  of  Storage  Batteries," 
"The  Value  of  Volt  and  Ammeter  Tests  for  Insulation,"  "A 
.Modern  I'ire  .Marm  Central  Office,"  and  "Operation  of  a 
Municipal  Electric  Light  Plant."  The  familiar  "Question  Box" 
is  expected  to  furnish  many  suggestions.  Mr.  T.  C.  O'Hearn, 
of  Cambridge,  Mass,  is  president,  and  Mr.  1'".  P.  I'oster,  of 
Corning,  N.  Y.,  secretary. 


LICIIT  FOli  OCriJSTS.—A  cable  dispatch  from  Paris 
of  July  30  says :  "A  new  contrivance,  likely  to  be  of  great 
service  in  eye  diagnosis,  is  reported  by  the  Acaaemy  of  Science. 
Dr.  Forlin  has  discovered  that  the  light  from  a  mercury  vapor 
lamp,  passing  through  two  sheets  of  blue  glass  and  reflected  into 
the  eye  by  a  jargc  lens,  reveals  the  internal  condition  infinitely 
l>etter  than  the  ordinary  white  light.  By  placing  a  screen  with  a 
pinhole  between  the  light  and  the  eye  a  magnilied  image  of  the 
vessels  at  the  back  of  the  retina,  which  have  been  hitherto  al- 
most invisible,  has  been  obtained.  The  capillary  veins,  the 
diameter  of  \\'bicli  is  only  two-thousandths  of  a  millimeter,  are 
seen  to  distend  with  each  heartbeat,  and  it  is  even  possible  to 
count  the  blood  globules."  A  trial  will  be  made  of  the  device 
in  this  country,  where  the  mercury  vajior  lamp  has  already 
iieen  so  well  wijrkc-d  out    for   industrial   purposes. 


r.-lT.lL  r.-iri:  COXTACT.— An  unusual  kind  of  fatal  ac- 
cident is  reported  from  Mineola,  L.  I.,  where  on  Aug.  1  George 
Wesener,  employed  by  the  New  York  &  New  Jersey  Telephone 
Company,  was  killed  instaiuly.  The  case  was  remarkable  in 
that  the  current  w'as  carried  to  him  by  a  measuring  tape  made 
of  linen  or  cotton  and  coated  with  a  sort  of  shellac.  There  was 
no  metal  on  the  tape.  Wesener  was  assisting  a  man  who  was 
making  some  measurements  in  coimection  with  alterations  in  a 
pole  line,  lie  had  one  end  of  the  tape,  and  a  man  ascended 
tile  pole  with  the  other.  When  the  measurements  had  been 
taken,  the  man  aloft  let  go  of  the  tape  and  it  struck  the  high- 
tension  wires  used  to  carry  energy  to  the  Glen  Crove  trolley  line 
at  !2,opo  volts.  Wesener  wa.s  in  the  act  of  winding  up  the  tape, 
and  as  the  other  end  of  the  line  slid  along  the  wire  he  stiffened 
out  and  fell.  He  was  dead  when  a  physician  arrived  from  the 
Nassau   Hospital.     Probably  the  tape  was  quite  wet. 


THE  IHDSOX  CACB.— Arrangements  have  been  com- 
pleted and  a  temporary  organization  effected  for  a  lunch  club 
to  be  known  as  the  Hudson  Club,  with  quarters  in  the  new- 
West  Street  Building,  New  York  City.  A  large  number  of  men 
prominent  in  the  coal,  machinery,  electrical  and  contracting 
business  are  interested  in  the  organization;  the  membership 
will  be  limited  and  it  is  expected  that  the  list  will  be  filled 
within  a  few  days,  as  the  club  will  open  early  in  September. 
Situated  directly  on  the  water  front,  with  an  unobstructed  view 
of  the  bay.  the  location  is  one  of  the  most  attractive  for  club 


purposes  in  the  city.  Dues  have  Ijeen  fixed  at  $50  per  annum. 
The  entire  twenty-second  flo<jr  will  Ijc  devoted  to  the  Hudson 
Club,  and  Mr.  Cass  Gilbert,  the  architect  of  the  building,  is 
at  present  engaged  in  designing  the  decorations  and  furniture, 
which  will  be  especially  made  to  harmonize  with  the  general 
color  scheme  and  style  of  the  different  rooms.  Mr.  F.  R.  Eden, 
134  Cedar  Street,  is  the  temporary  secretary. 


rilE  ELECTRICAL  SLJOlV.—  lhe  management  of  the 
Electrical  Show,  to  be  held  in  Madi.son  Square  Garden,  New- 
York  City,  Sept.  30  to  Oct.  9,  1907,  makes  the  following  offer  to 
its  exhibitors.  With  the  desire  of  sharing  any  profit  that  may 
be  made,  it  is  proposed  to  share  with  the  exhibitors  (in  pro- 
portion to  the  payments  made  for  space)  the  receipts  from  the 
sale  of  tickets  and  of  admissions  at  the  box  office.  With  this 
end  in  view,  50  per  cent  of  these  receipts  will  be  returned  to 
the  exhibitors  and  they  may  take  such  steps  as  may  seem  desir- 
able to  them  to  verify  the  records.  Tickets  v\-ill  be  distributed 
on  the  following  basis :  Each  exhibitor  will  be  entitled  to  one 
ticket  of  admission  for  each  dollar  of  rental  paid  for  space; 
additional  tickets  may  be  purchased  in  lots  of  one  hundred  at 
12^2  cents  each ;  as  half  of  this  will  be  returned  to  the  ex- 
hibitors in  proportion  to  their  rental,  the  net  price  thereupon 
becomes  6J4  cents  each.  It  is  believed  that  this  plan  will  have 
the  effect  of  increasing  the  attendance  to  a  mark'!  .1.  jr..,. 
thus  being  of  double  benefit  to  the  exhibitor. 


SXL'ILL  TELEl'HOXEH. — Swedish  newspapers  mention  a 
miniature  telephone,  invented  by  the  chief  of  the  Government 
telephone  bureau.  U.  S.  Consul  R.  S.  S.  Bergh,  of  Gothen- 
burg, describes  it  as  follows;  "In  front  of  the  diaphragm  of 
this  miniature  telephone,  the  dimensions  of  which  are  u  mm. 
and  16  mm.  (0.472  in.  and  0.630  in.)  is  screwed  a  cover  with  an 
elongation  of  hard  rubber  suitable  to  insert  into  the  ear.  When 
in  use,  this  receiver  is  put  into  the  auditory  passage  of  the  ear. 
and  the  connection  consists  of  fine  cord  resting  on  or  behind 
the  ear  in  the  same  w'ay  as  pencils  or  eyeglass  cords  arc  som,;- 
times  carried,  and  no  helmet  or  extra  fixtures  are  needed. 
It  is  suggested  that  this  small  telephone  can  be  very  useful  to 
jiersons  with  dull  hearing.  It  is  claimed  that  the  microphone, 
nicely  mounted,  could  be  carried  in  the  shirt  front,  that  the  re- 
teiver  can  hardly  be  noticed  when  carried  inserted  in  the  ear. 
and  that  lioth  can  be  connected  to  a  dry-cell  battery  and  an 
induction  coil  carried  in  the  pocket.  In  case  extra  strengthen- 
ing of  the  sound  is  needed,  a  receiver  can  be  carried  in  each 


XJCKEL  ALLOYS. — .\  brief  item  in  our  issue  of  July  20 
called  attention  to. a  patent  granted  recently  to  Mr.  .\.  L. 
-Marsh,  electrical  engineer  of  the  Hoskins  Company,  of  Chicago,, 
who  is  good  enough  to  send  us  a  little  fuller  data  on  the  sub- 
ject. He  says;  "The  patent  covers  broadly  the  addition  of  a 
metal  having  a  refractory  oxide,  such  as  aluminum,  to  nickel, 
or  the  similar  metal  cobalt,  and  their  alloys  with  metals  of  the 
chroniium  group,  for  the  purpose  of  producing  from  the  alloy 
a  protecting  film  of  oxide  when  employed  at  high  temperatures,, 
and  also  for  the  increased  electrical  resistance.  The  composi- 
tion of  an  alloy  as  given  in  the  note  (88  parts  nickel,  8  parts 
chromium  and  4  parts  aluminum)  shows  the  property  of  pro- 
ducing from  itself  a  protecting  lilm  of  oxide  in  a  marked  de- 
gree. The  addition  of  4  per  cent  of  aluminum  to  pure  nickel 
doubles  the  electrical  resistance,  but  does  not  increase  the  re- 
sistance of  a  nickel-chromium  alloy  (which  is  already  high) 
to  the  same  extent.  The  specific  resistance  of  the  alloy  com- 
posed of  88  parts  nickel,  8  parts  chromium  and  4  parts  alum- 
inum, not  that  of  the  oxide,  is  about  50  times  that  of  copper. 
The  resistance  of  the  oxide  is,  of  course,  much  greater.  This 
alloy  in  the  form  of  wire  is  being  used  as  the  resistor  in  elec- 
tric furnaces  in  sizes  up  to  three  kilowatts  with  very  salisfac 
tory  results.  .\  temperature  above  the  melting  point  of  gold. 
iiiav  be  reached  with  safety." 
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Kern  River  No.  i  Power  Plant  of  the  Edison 
Electric  Company,  Los  i\ngeles — I. 

THE  Pacific  Coast,  California  in  particular,  has  won  a 
goodly  amount  of  renown  in  engineering  circles  be- 
cause of  its  many  noteworthy  hydroelectric  power 
plants  and  long-distance  transmission  systems.  Harking  back 
14  years  to  the  noted  historical  work  at  Redlands  and  Pomona, 
practically  all  the  improvements  in  hydraulic  design  in  con- 
nection with  high-head  plants  that  have  stood  the  test  of  time 
and  which  mark  the  best  practice  of  to-day  have  been  evolved 
in  connection  with  the  California  water-power  plants.  Sub- 
stantially the  same  may  be  said  regarding  transmission  work ; 
and.  although  the  record  for  highest  voltage  has  been  sur- 
passed quite  recently  in  Michigan,  the  Golden  State  still  oper- 
ates successfully  the  longest  lines  on  the  continent. 

With  this  e-xcellent  record  of  pioneer  work,  and  with  many 
modern  efficient  plants  now  in  continuous  operation,  it  is  inter- 
esting to  note  the  improvements  or  innovations  incorporated 
in  the  design  of  any  new  plant. 

The  Edison  Electric  Company,  of  Los  .\ngeles,  has  just  com- 
pleted and  placed  in  operation  a  power  plant  on  Kern  River, 
which,    wliile    not    surpassing    any    previous    records    of    high 


the  Edison  Electric  Company  in  southern  California,  were 
given  in  the  Electrical  World  and  Engineer  of  Feb.  25. 
March  4,  11  and  25,  and  April  8,  1905.  The  present  article  is 
intended  to  supplement  and  bring  those  descriptions  up  to  date. 

GENERAL    DESCRIPTION. 

The  Kern  River  is  the  southernmost  large  tributary  of  the 
San  Joaquin  River,  and  has  its  head  in  the  snow -covered  slopes 
of  Mt.  Whitney  and  neighboring  peaks  in  the  Sierra  Nevada 
Mountains. 

Water  for  the  Kern  River  Xo.  i  plant  is  diverted  at  a  point 
about  one-half  mile  below  Democrat  Spring,  in  Kern  County, 
and  about  14  miles  up  the  river  from  the  mouth  of  the  canyon. 
A  hydraulic  conduit,  consisting  almost  entirely  of  a  series  of 
tunnels,  appro.ximately  nine  miles  in  length,  conveys  the  water 
through  the  mountains  on  the  south  side  of  the  river  to  a 
forebay  at  a  point  about  900  feet  abo\e  the  river,  and 
about  two  miles  from  the  mouth  of  the  canyon,  where  the  plant 
of  the  Power  Transit  &  Light  Company,  of  Bakerstield,  is 
located. 

From  the  forebay  the  force  main  continues  down  to  the 
power  house  in  an  inclined  tunnel.  The  power  house  is  lo- 
cated on  the  bank  of  the  river  directly  opposite  the  intake  of 
the  Bakersfield  plant,  and  at  an  elevation  of  about  20  ft.  above 
the  ordinary  high-water  level  of  the  stream  at  that  point.     The 


head*  utilized  or  length  of  transmission,  does  embody  in  its 
construction  many  distingui>hing  features,  some  of  which  are 
pronounced  departures    from   previous   practice. 

In  capacity,  the  Kern  River  Xo.  I  power  plant  equals  the 
raied  capacity,  20.000  kilowatts,  of  the  largest  impulse-wheel 
plant  previously  in  operation,  and  in  overload  capacity  sur- 
passes it.  Its  gravity  conduit,  constructed  almost  entirely  of 
tunnels  excavated  through  the  mountains,  is  the  most  perma- 
nent and  costly  hydraulic  waterway  in  the  country.  Lhe  pres- 
sure main,  driven  in  the  form  of  a  tunnel,  down  the  mountain 
slope  is  probably  the  most  unique  feature  of  the  installation 
.and  is  a  decided  innovation  in  power-plant  construction.  The 
water  wheels  embody  new  features  in  the  design  of  buckets, 
nozzles  and  governors.  In  the  electrical  details  of  the  station 
is  incorporated  the  most  modern  apparatus.  The  transmission 
line  is  at  present  operating  at  60,000  volts,  which  will  later  be 
raised  to  75,000  volts.  The  length  of  transmission,  117  miles, 
is  exceeded  in  only  a  few  instances.  Moreover,  the  steel  towers 
and  insulators  are  of  special  design. 

Considered  in  entirety,  or  as  to  its  several  conspicuous  cotn- 
ponent  parts  individually,  the  Kern  River  Xo.  I  station  of  the 
I-:dison  Electric  Company  typifies  the  latest  modern  practice  in 
hydroelectric  power  plant  design,  and  makes  timely  the  fol- 
lowing descriptive  data,  (icncral  descriptions  of  this  plant  as 
under  construction  at  that  time,  as  well  as  the  other  power 
plants    and    general    transmission    and    distribution    system    of 


tail  race  of  the  station  is  designed  so  as  to  deliver  the  water  to 
the  river  immediately  above  the  diversion  point  of  the  Bakers- 
tield plant. 

The  tr.msniission  circuits  extend  along  the  Kern  Canyon  and 
cross  country  to  Los  Angeles.   117  miles  distant. 

DIVERTING    DAM. 

The  dam  which  is  built  to  divert  the  water  from  the  Kern 
River  into  the  hydraulic  conduit  is  placed  on  bed  rock  and  is 
carried  up  to  a  point  1.25  ft.  above  the  How  line  in  the  tunnel 
conduit,  thus  insuring  a  constant  supply  as  long  as  the  reser- 
voir created  by  the  dam  is  kept  filled.  In  excavating  for  the 
dam.  bed  rock  was  found  to  exist  at  varying  depths,  the  deep- 
est portion  being  at  the  south  end  at  about  .V=i  ft.  below  the 
stream  bed.  .\  coffer  dam  was  built  to  divert  lhe  river  during 
the  construction  and  while  jhe  till  overlying  the  bed  rock  was 
.being  excavated.  Trenches  were  then  cut  in  the  bed  rock 
and  holes  bored  in  which  steel  bars  were  driven  in  two  rows 
across  the  canyon.  The  first  layers  of  concrete  were  placed 
on  the  bed  rock  and  secured  to  it  by  means  of  the  trenches  an<l 
the  steel  bars.  Cyclopean  concrete  was  the  material  of  con- 
slruclioii,  the  rock  used  being  the  granite  found  in  the  canyon. 
Many  of  the  blocks  were  of  large  size,  some  weighing  several 
tons  each.  About  1500  cu.  yards  of  material  were  pl.iced  in 
the  foundation  and  3500  cu.  yards  in  the  dam  proper. 

The  dain  is  of  the  overflow  type  as  shown  in  Figs.  T.  4  and 
3.     Its  length   on   the  crest   is   203.56   ft.   .ind   its   height   above 
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ordinary  water  level  in  the  river  about  20  ft.  At  the  base  in 
the  thickest  part  it  is  52.8J  ft.  wide.  The  crest  has  a  small 
angle  with  the  horizontal,  and  is  7  ft.  in  width.  The  crest 
and  lower  face  were  designed  so  as  to  give  a  true  hydraulic 
curve  to  the  water  overflowing,  and  to  attain  this  end  the 
upper  15  ft.  of  the  face  was  built  with  a  batter  of  i  to  I  so  as 
to  allow  an  air  space  i:nder  the  water.  Thj  theory  of  the  de- 
sign is  that  air  will  enter  this  space  under  the  water  from  the 
ends  of  the  dam  and  that  enough  will  be  carried  down  with  the 
water  to  form  an  air  cushion.  With  from  2  ft.  to  3  ft.  of  water 
flowing  over  the  dam  a  very  smooth  surface  is  presented.  Be- 
low the  45  degree  batter  the  down  stream  face  has  a  radius 
of  100  ft.  The  up-stream  face  has  a  batter  of  three-quarter 
inch  to  the   foot. 

HEAD    WORKS. 

I  he-    1k-,i(1    or   diversio"    works   of   the   gravity   conduit   con- 
■i-i    "f    an   enlarged   or   widened    section   of   the   intake    tunnel 


Flu.  2.  — HYDKAULIC  CYLINDERS  FOR 


INTAKE  GATES. 


with  corurolling  gates  operated  by  means  of  hydraulic  cylin- 
ders. In  order  to  prevent  contraction  as  the  water  enters  and 
to  afford  sufficient  screen  area  to  admit  the  water,  the  tunnel 
is  widened  out  at  the  entrance  to  16  ft.  6  ins.  The  screens  or 
grizzlies  arc  made  of  slanting  bars  and  extend  both  in  front 
and  on  the  side.of  the  controlling  gates.  The  bars  are  '/z  in.  x 
.3  in.  and  arc  spaced  on  edge  3  ins.  between  centers,  by  means 
of  2H-in.  thimbles,  the  thimble  rods  being  4  ft.  apart.  The 
screen  is  20  ft.  long  on  the  slant  and  8  ft.  high  and  is  sup- 
ported on  4-in.  cast-iron  pillars. 

Behind  the  screen  and  just  above  the  gate  is  a  lo-ft  plat- 
form on  10  which  can  be  raked  any  detritus  caught  by  the 
screen.  The  grade  at  the  entrance  of  the  diverting  tunnel  is 
increased  above  the  normal  grade  so  as  to  accelerate  the  water 
from  its  state  of  rest  above  the  intake  to  normal  velocity  in 
the   tunnel   below. 

Another  important  feature  of  the  head  works  is  the  drain- 
age or  sluicing  tunnel,  365  ft.  in  length,  that  is  driven  through 
bed  rock  below  the  intake  at  the  south  end  of  the  dam,  pene 
trating  to  the  bottom  of  -the  reservoir  above  the  diverting  dam. 
A  heavy  grizzly,  built  of  70-lb.  T-rails,  protects  the  entrance  of 
this  tunnel,  and  behind  arc  two  gates  operated  by  hydraulic 
cylinders,  by  means  of  which  the  tunnel  can  be  closed  or  opened 
as  desired.  The  drainage  tunnel  was  first  used  to  divert  the 
water  from  above  the  site  of  the  dam  during  its  construction 
to  the  river  at  a  point  some  distance  below  the  headworks. 
Its  permanent  purpose  will  be  to  sluice  out,  at  such  intervals 
as  may  be  necessary,  any  silt  accumulating  in  the  reservoir 
above  the  dam.  The  gates  of  this  drainage  tunnel  are  con- 
structed for  operating  under  a  pressiire  corresponding  to  from 
35   ft.   to  45   ft.   depending  on   the  quantity  of  water   flowing 


over  the  dam,  the  hydraulic  cylinders  for  the  gates  being  de- 
signed to  move  them  under  a  head  of  20  ft.  of  water  over  the 
dam,  should  a  flood  of  this  magnitude  ever  occur. 

Kach  of  the  gate  openings  is  S  ft.  10^  in.  high  and  3  ft  8 
in.  wide,  the  side  frames  being  of  cast  iron,  and  the  sill  a  10 
in.  X  10J4  in.  redwood  timber.  The  gates  are  built  up  of  5/16- 
iiL  steel  plate  and  6-in.  15-Ib.  I-beams,  the  sides  being  formed 
of  i2-in.  I-beams.  There  are  two  cast-iron  hydraulic  cylin- 
ders installed  in  each  gate.  The  set  for  the  east  gate  is 
mounted  on  top  of  the  concrete  operating  shaft,  the  west  set 
being  placed  directly  below  as  there  was  not  sufficient  lateral 
space  to  place  them  both  on  the  same  level.  The  lower  cylin- 
ders are  placed  38  ft.  8  in.  above  the  sill  of  the  gate  and  oper- 
ate their  gate  by  lifting  rods  26  ft.  long.  The  upper  cylinders 
operate  their  gate  by  means  of  40-ft.  rods.  These  lifting  rods 
are  4"/^  ins.  in  diameter,  and  are  made  of  wrought  iron  in- 
cased in  brass  tubing  to  prevent  rusting.  The  gates  are  guided 
at  each  side  by  four  bronze  rollers  3  ins.  in  diameter.  In 
order  to  equalize  the  pull  of  the  two  cylinders  on  each  gate 
there  are  installed  two  racks  10  ft.  long  and  6  ins.  wide  into 
which  mesh  two  12-in.  pinions  mounted  on  the  top  of  the  gate. 

The  gates  for  the  intake  tunnel  are  similarly  constructed. 
The  hydraulic  cylinders,  both  for  the  intake  gates  and  the 
sluice  gates  in  the  drainage  tunnel,  are  operated  by  means  of 
oil  pressure  supplied  by  gravity  from  a  tank  on  the  bank.  The 
oil  discharged  from  the  cylinders  is  pumped  iip  to  this  tank  by 
a  triplex  pump,  electrically  driven,  a  sufficiently  powerful  hand 
pump  being  installed  for  emergency  use. 

TUNNELS. 
The  hydraulic  conduit  of  the  Kern  River  plant  is  noteworthy 
by  reason  of  its  being  the  most  permanent  construction  of  its 
character  in  the  country.  The  Edison  Electric  Company  after 
its  14  years'  practical  experience  with  the  construction  and 
operation  of  hydroelectric  power  plants  has  profited  by  the 
knowledge  gained  of  the  different  forms  of  conduit  used,  such 
as  timber  flumes,  earthen  ditches,  concrete-lined  ditches,  cement 
pipe  and  tunnels,  and  for  its  Kern  River  work  determined  that 
the  most  eflicient,  and,  in  the  long  run,  economical  constructiorv 
would  be  a  system  of  concrete-lined  tunnels.  The  expense  of 
driving  the  tunnels  was  a  large  item,  but  it  was  warranted  in 


FIG.  3— HYDRAULIC  CYLINDERS  J^OR  OPERATING  GATES   FOR  DRAINAGE 
TUNNEL. 

this  instance  because  of  the  large  quantity  of  water  handled 
and  by  reason  of  its  permanency  and  the  fact  that  it  will  be 
subject  to  practically  no  depreciation  losses  and  but  little  ex- 
pense for  maintenance.  .Another  important  feature  of  the  tun- 
nel construction  is  that  there  will  be  practically  no  evaporation 
loss  from  the  conduit.  .-Vs  the  evaporation  from  the  natural 
stream  of  the   Kern   River  is   estimated  to  be   from   15   to  20 
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per  cent,  when  the  water  is  low  during  the  summer  months, 
this  factor  will  be  an  important  one  during  periods  of  minimum 
flow.  Another  advantage  of  the  closed  conduit  is  that  no 
leaves,  sticks  or  other  debris  can  enter  tlie  water  after  it 
leaves  the  headworks. 

Between   the   intake   and   the    forebay    there   are    19   tunnels 
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and  7'.>  ft.  from  the  bottom  to  the  spring  line  of  the  arch,  and 
9  ft.  in  height  in  the  center.  Afterwards  they  were  lined  with 
concrete  6  ins.  to  lO  ins.  thick  on  each  side  and  the  floor  paved 
with  3  ins.  of  concrete,  the  net  section  thus  obtained  being 
8  ft.  in  width  by  7  ft.  in  height.  The  entire  surface  of  the  side 
and  floor  was  covered  with  a  cement  mortar-plaster  Yt,  in. 
thick,  composed  of  one  part  of  cement  to  two  parts  of  sand. 
-At  the  corners  of  the  walls  and  floor  a  curve  with  a  3-in. 
radius  was  formed  in  order  to  prevent  wear  at  that  point  and 
also  to  smooth  up  the  flow  of  water. 

The  section  of  tunnel  adopted  is  not  the  most  favorable  to 
give  the  highest  velocity  on  a  minimum  slope,  but  is  the  most 
advantageous   for   the  purpose,   as   by   making   a   wider   tunnel 


FIG.  4. — PLAX  OF  DIVERTING  DAM  AND  INTAKE.. 

forming  approximately  eight  units  of  gravity  conduit.  The 
number  and  length  of  these  tunnels  are  given  in  the  following 
table : 

TC.VNEL.S.   KERX  RIVER,  NO.    1    POWER  PL.\NT. 
No.  of  Tunnel.  Length  in  Feet. 

1 5950 

■2 3136.6 

3 4049.4 

4 4963 

5 ■  522-3 

6 1.S05.1 

7 8740 

8 38>S-8 

9 2049-7 

10 3010.8 

11 2587.0 

12 2169.9 

13 2335.3 

14 4373-7 

1^ 3767-5 

16 1498.4 

,7 1 898.2 

18 2l3'-5 

19 794-0 

Total 42,910.5 

■Ihf    tunnels    arr    numbered    from    the    intake    down,    Tunnel 


'y, _ ^ag^.J 

FIG.    5. — SECTION    OF   DAM. 

greater  difficulties  would  have  been  encountered  with  the  roof 
of  the  tunnel  where  it  passed  through  loose  or  shattered  for- 
mation. The  grade  of  the  tunnels  is  7.92  ft.  per  mile,  it  being 
intended  that  the  water  should  be  carried  at  a  depth  of  6j4  ft. 
The  cross-sectional  area  of  the  stream  is,  therefore,  52  sq.  ft., 
the  wetted  perimeter  is  21  ft.  and  the  mean  hydraulic  radius 
2.5.  Assuming  the  cofficient  of  roughness  to  be  0.012  in  Kut- 
ter's  formula,  the  conduit  has  a  discharge  capacity  of  approxi- 
mately 470  cu.  ft.  per  second.  Experiments  made  on  other 
tunnels  of  the  company  indicated  that  the  coefficient  would  be 
about  the  value  stated  for  this  particular  conduit.  Observations 
made  during  the  first  few  days  after  the  conduit  was  placed  in 
service  showed  that  the  coefficient  is  even  less  than  0.012. 

In  places  where  the  tunnels  pass  through  seamy  and  shat- 
tered formation  or  "blocky"  ground,  they  had  to  be  arched 
overhead  in  order  to  support  the'  roof,  the  concrete  at  the 
center  of   the'  arch  being  from    12  ins    to   18  ins.   thick.     Less 


m;.  6.— SI'  TON  "f  timp.ik  fi.i-mf.  roNM-.i  Trvr,  irNNFi.s  i  ami  2. 
No    I   being  the  intake  tunnel,  the  entrance  to  which   has  al-      than  15  per  cent  of  the  length  of  the  tunnel  required  such  over 
ready  been  described.  '""■'"'    ■■"'ching.     Wliere   this   was   necessary,    it   was   placed   by 

The  tunnels  were  excavated  in  the  rough  Io  be  9  ft  in  width      ^^^\^^yL    a    templet,   with    lagging   overhead,    the   concrete    being 


E  L  E  C  T  R  I  C  A  L       W  ( )  R  L  D 


\'oL.  L.  No.  6. 


thrown  hack  and  lamped  into  phicc  above  the  lagging.  In  ex- 
cavating tlirough  this  blocky  ground,  timbering  was  necessary, 
tlie  standard  bent  Ijeing  formed  of  6  in.  x  8  in.  sets,  spaced  4 
ft.  between  centers  and  holding  the  rock  back  by  3-in.  planks. 
In  such  sections  the  timbers  were  left  in  position  and  com- 
pletely covered  by  concrete. 

The  concrete  at  the  sides  was  tamped  into  place  behind 
l)oards  supported  by  vertical  forms.  Wherever  large  cavities 
liad  l)cen  blasted  out  in  driving  the  tunnels,  they  were  fdled 
with  backi'dl  of  riprap,  the  interstices  of  which  were  filled  with 
sand  and  gravel.  The  same  method  was  pursued  above  the 
concrete  in  the  arches.  Consequently  there  are  no  cavities 
existing  between  the  bed  rock  and  tlie  concrete  lining  in  the 
t  mm  els. 

In  several  places  springs  were  encountered  and  as  the  pres- 
sure that  would  be  created  by  stopping  them  up  might  be  dis- 
astrous to  the  tunnel  lining,  vents  were  installed  through 
which  the  water  can  flow  into  the  tunnel.  These  vents  consist 
of  sections  of  pipe  from  -J^  in.  to  3  ins.  in  diaiueter  and  6  in.  to 
8  ins.  long,  set  in  the  floor  or  wall  and  left  open  at  both  ends. 
The  water  being  under  higher  pressure  than  that  flowing  in 
the  tuiuiel,  continues  to  flow  into  the  tunnel  and  thus  relieves 
it  of  any  strain. 

The  excavation  of  each  of  the  19  tunnels  was  carried  on 
from  both  ends,  thus  dividing  the  work  up  among  38  headings. 
The  work  was  principally  done  by  pneumatic  drills  with  3;-:i-in. 
cylinders.  Some  hand  work  was  done  in  opening  up  ap- 
proaches and  adits  and  where  loose  formation  was  encountered. 
The  ordinary  progress  in  driving  with  pneumatic  drills  was  5 
ft.  for  a  ten-hour  shift  using  two  machines  in  the  face.     This 
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vari;.(l  considerably,  however,  as  the  number  of  holes  required 

for  breaking  the  ground  varied  from  10  to  24.     The  depth  of 

the  holes  usually  employed  was  as  follows: 

f"iins     8  ft.  to  0  ft. 

'•liters     6  ft.  10  T  ft. 

Ilrcast     holes 6  ft.  to  7  ft. 

liiiok     holes 5  ft.  to  6  ft. 

1  Ik  aiuount  of  energy  consuiued  also  varied  according 
1. 1  the  formation,  so  that  no  stated  quantity  per  round  of  holes 
can  be  relied  upon.     In  the  toughest   rock  eucoimtered,  it   wa< 


sometimes  found  necessary  to  reload  the  holes  the  second  time 
in  order  to  break  the  ground,  the  first  blast  blowing  out  the 
rock  at  only  the  upper  end  of  the  holes. 

The  pneumatic  drills  were  supplied  with  compressed  air 
through  3-in.  and  4-in.  steel  casing  laid  from  the  six  con- 
struction camps  located  at  suitable  points  along  the  canyon  be- 
tween the  power  house  and  the  intake.     Ventilation  was  pro- 


FIG.   8. — MANHOLE    IlKTWI  i    .  ;    AND    IQ. 

vidfd  by  means  of  motor-driven  kt)ot  reversible  blowers  lo- 
cated at  the  tunnel  or  adit  openings  and  connected  with  the 
working  faces  by  means  of  galvanized  iron  stove  pipe.  Other 
details  of  the  tunnel  construction  may  be  found  in  the 
Electrical  Worlu  of  March  11,  1905. 

The  Edison  Electric  Company  carried  on  all  the  tunnel  ex- 
cavation work  itself,  the  only  contract  work  being  that  of  team- 
ing, the  supply  of  provisions  and  feeding  the  men.  By  this 
method  the  company  has  been  able  to  secure  construction  data 
which  w-ill  be  invaluable  to  it  in  carrying  on  similar  work  in 
the  future  and  in  the  consideration  of  contract  work. 

The  only  contract  work  done  on  the  tunnels  of  the  Kern 
River  Xo.  I  plant  was  for  the  concrete  lining.  This  was  done 
by  Glass  &  Fischer,  of  Los  .\ngeles  and  Redlands,  this  firm 
also  contracting  for  the  boarding  houses.  Standard  and  Colton 
brands  of  Portland  cement,  supplied  by  the  two  California 
manufactories,  were  used  throughout  for  the  concrete,  the 
mixture  being  in  the  proportion  of  I,  3  and  5,  For  the  sand 
and  aggregate,  the  granite  excavated  from  the  tunnels  was 
used.  The  rock  was  ciushcd  to  i^-in,  and  2-in,  size  and  for 
the  sand  was  crushed  and  rolled  so  as  to  pass  through  a  60 
screen.  Gates  gj'ratory  and  Blake  jaw  crushers  and  Buchanan 
lo-in.  rolls  were  employed.  .As  no  adequate  water  supplies 
were  available  along  the  route  of  the  conduit,  the  water  nt-ces- 
sary  for  mixing  the  concrete  had  to  be  pumped  up  from  the 
river.  Runisey  triplex  pumps  being  employed  for  that  purpose. 
For  .mixing,  one  Smith  and  two  Ransomc  mixers  were  used. 
The  men  worked  on  two  nine-hour  shifts,  illumination  being 
furnished  by  a  construction  power  plant,  to  be  mentioned 
later.  .\  total  of  uo.oco  ft.  of  lumber  was  used  for  forms  on 
the  concrete  work. 

.\fter  the  tracks  had  been  removed  from  the  lower  tunnels 
and  when  the  roads  to  the  upper  camps  were  impassable  be- 
cause of  heavy  rains  and  snow,  two  automobile  wagons  proved 
indispensable  in  carrying  cement  and  other  supplies  through 
the  finished  tunnels  from  Camp  I  to  the  upper  tuiuiels.  .MK>nt 
-000  bags  of  cement  were  thus  transferred   from   Camp   1.  an 
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average  distance  of  SV^  miles.  In  all  about  a  million  pounds 
of  freight  was  carried  by  the  two  machines.  Even  the  steel 
rails  of  the  construction  track  were  carried  out  on  the  auto- 
mobiles. With  light  loads  a  speed  of  about  18  miles  an  hour 
could  be  made,  precautions  being  taken  at  curves,  which  were 
indicated  by  white  signal  flags. 

After  the  tunnels  were  completed  two  two-wheeled  hand 
carts  with  rubber-tired  wheels  were  used  for  carrying  cement 
and  light  tools  for  such  finishing  and  repair  work  as  was 
necessary.  They  were  also  brought  into  service  in  stringing 
the  telephone  line  that  is  carried  throughout  the  lentire  tun- 
nel connecting  the  power  house  with  the  diversion  works  at  the 
dam.  The  two  galvanized-iron  wires  of  this  telephone  line  are 
carried  on  inverted  T-shaped  brackets  about  10  ins.  from  the 
roof  of  the  tunnel.  The  brackets  are  formed  of  J^-i"-  pipc 
with  porcelain  insukitors  bolted  on  each  end  of  the  horizontal 
arm.  The  vertical  pipe  is  secured  in  the  holes  of  the  rock  or 
cement  by  wooden  plugs. 

TIMBER   FLUMES. 

The  tunnel  work  was  planned  so  as  to  avoid  wherever  pos- 
sible flumes  for  spanning  the  side  ravines  encountered  along 
the  line.  However,  in  order  to  maintain  a  good  alignment  and 
make  the  line  as  short  as  possible,  a  few  exceptions  had  to  be 
made  to  this  rule.  Some  of  these  side  ravines  leading  down 
to  the  main  canyon  and  crossing  the  line  of  the  conduit  were 
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on  >nch  ;i  flat  slope  that  should  the  tunnel  be  constructed 
mider  the  ravines,  the  necessary  adits  would  have  been  very 
long.  This  not  only  would  have  increased  the  cost  materially, 
bnt  also  would  have  added  to  the  length  of  the  line,  and  the 
time  required  to  do  the  work.  At  such  points  where  there 
was  no  danger  froin  falling  rocks  the  ravines  were  Spanned 
with  flumes.  There  arc  six  of  these  flumes,  the  number  and 
lengtl)  of  which  arc  given  in  the  following  table: 

FLUiNrES.   KERN   RIVER.   NO.    i   POWER   PI..\NT. 
No.   of   Flumi-.  Length   in   Er.t 

I 1  o.>9  6 

., ii9.8 

^  (Steel  and  Concrete  Flume) 49-9 

4 73-5 

; 167.5 

6 : 7"  4 

Total 15-0.7 

All  are  constructed  of  timber  except  \o.  3,  which  is  built  of 
reinforced  concrete  with  a   steel   frame. 

Fig.  6  shows  the  method  of  constructing  the  timber  flumes. 
They  are  placed  on  concrete  foundations  and  are  designecl 
with'  a  factor  of  safely  sufficient  to  make  their  life  from  30  to 
JO  years.  The  framework  for  supporting  the  flume  box  is  of 
Oregon  pine,  being  so  designed  and  distributed  that  no  pa'rt 
of  the  limber  comes  in  contact  with  the  earth  or  is  exposed  to 
the  drip  should  the  flume  at  any  time  spring  a  leak.  In  this 
way  the  life  of  the  Oregon  pine  will  be  great,  as  it  is  in- 
variably kept   dry  and   free   from  contact  with   the  soil. 

The  flume  box  iK  built  up  of  .^-in.  x  12-in,  planks  of  redwood 
grown  in  swamp  lan<ls  west  of  the  Coast  Range  in  northern 
California.  The  grade  of  this  lumber  is  perfectly  clear,  and 
its  quality  is  such  that  its  life  should  not  be  less  than  40  years. 


The  edges  of  all  planks  were  beveled  so.  as  to  give  a  quarter 
inch  opening  on  the  inside  of  the  joint,  which  is  caulked  with 
ship  chandler's  oakum.  The  bottom  seams  were  covered  with 
hot  asphaltum  and  i-in.  x  6-in.  redwood  battens  were  nailed 
down  over  them. 

On  the  sides  of  these  flumes  a  specially  designed  batten  is 
used.  This  batten  is  of  l-in.  x  6-in.  redwood,  the_  upper  half 
being  cut  away  on  a  curve,  permitting  asphaltum  to  be  poured 
between  the  batten  and  the  side  of  the  flume.  At  the  corners 
of  the  flumes  a  quarter-round  strip  is  nailed. 

The  design  of  the  flume  above  described  has  been  thorough- 
ly tested  and  even  if  it  should  remain  dry  for  months  in  the 
hottest  weather,  its  designers  state  that  it  may  again  be  filled 
with  water  without  having  any  perceptible  leakage 

In  some  cases  where  crossing  streams  that  are  apt  to  carry 
considerable  water  in  winter,  span  flumes  are  constructed.  Fig. 
9  shows  a  32-ft.  span  built  with  a  10  in.  x  12  in.  timber  frame 
and  resting  on  12  in.  x  12  in.  beams. 

In  connecting  the  wooden  flume  with  the  portal  of  a  tunnel 
use  was  made  of  a  construction  of  a  special  nature,  which 
offers  two  points  of  contact  between  the  wood  and  the  con- 
crete, and  a  well  between  the  two,  from  which  the  water  may 
be  pumped  out,  and  any  leaks  repaired  should  these  ever  occur 
between  the  wood  and  the  concrete. 


Synchronous   Motor    Compensation   for 
Laeeine  Currents. 


Ry  Clarence  P.  Fowler. 

The  advantages  in  the  use  of  synchronous  apparatus  for  the 
improvement  of  power  factor  are  becoming  better  recognized 
with  the  increased  utilization  of  alternating  currents  for  gen- 
eral power  service.  It  may  be  of  interest  to  note,  therefore, 
some  of  the  more  important  underlying  principles  which  govern 
the  operation  of  such  apparatus  when  used  for  this  purpose. 

Of  the  different  classes  of  load  which  may  be  imposed  upon 
alternating-current  apparatus  and  networks,  one  of  the  most 
prolific  sources  of  relatively  low  power  factor  conditions,  is 
found  in  the  supply  of  power  to  induction  motors. 

The  current  which  an  induction  motor  draws  from  a  circuit 
li)  which  it  may  be  connected  may  be  considered  as  made  up  of 
two  components,  namely,  first,  a  power  component  in  lime  phase 
with  the  impressed  e.  m.  f.,  which  is  just  sufficient  to  overcome  the 
motor  losses  plus  that  necessary  to  drive  the  extraneous  load 
to  which  the  motor  may  be  mechanically  connected  and.  sec- 
ondly, a  wattless  magnetizing  component  of  current,  which  lat- 
ter element  gives  rise  to  power  factors  below  unity.  The  watt- 
less or  lagging  component  of  the  current  is  somewhat  greater 
when  starting  from  rest  than  under  normal  running  conditions, 
as  well  as  being  relatively  great  under  running  conditions  and 
when  the  motors  are  lightly  loaded. 

From  what  has  been  said  it  is  apparent  tliat  on  a  system  in 
wliich  induction  motors  form  any  consider.ible  portion  of  the 
total  load,  low  power  factors  are  likely  to  be  the  rule,  this  con- 
dition becoming  more  aggravated  on  circuits  where  motors  are 
frequently  starling  or  operating  at   fractional   loads. 

Since  the  induction  motor  produces  loads  on  the  supply 
system  having  low  power  factors  it  becomes  of  importance  to 
briefly  discuss  some  of  the  more  important  effects  of  such  con- 
ditions on  the  general  electrical  system  and  which  may  be  sum- 
marized as  follows : 

EFFECTS     f.F     l..\C,GI.XC     WATTLESS     CURRENTS     ON      I'OWEK     STATION- 
EQUIPMENT. 

(<i)  Refjulolicin  of  Cciwraling  Eqiiil'ment.— Lagging  wattless 
currents  give  rise  not  only  to  an  increased  generator  armature 
current  for  a  given  aniounl  of  real  power,  but  this  increased 
current  exists  at  a  time  when  the  armature  coils  have  such  a 
position  with  reference  lo  ihe-licld  that  the  magnetizing  action 
set  up  by  the  armature  ampere  turns  is  directly  opposed  to  those 
of  the  field  turns  and  is  therefore  demagnetizing.  To  hold  the 
generator  c.  m.  f  constant  under  such  conditions,  it  is,  there- 
fore,  necessary  to  increase  the   field  excitation   by   an   amount 
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which,  in  some  cases,  may  be  so  great  that  should  the  genera- 
ting equipment  become  suddenly  relieved  of  a  heavy  inductive 
load  by  the  opening  of  a  circuit  breaker,  the  voltage  may  run 
up  to  the  danger  point  before  the  attendant  has  time  to  reduce 
the  field  current  to  its  proper  value. 

(b)  Heating  of  Generating  Equipment. — Due  to  the  fact  that 
low-power  factors  mean  increased  current  and  as  a  safe  tem- 
perature rise  and  therefore  the  rating  of  the  generating  equip- 
ment is  largely  limited  by  the  value  of  the  armature  current, 
irrespective  of  its  phase  relation,  it  is  evident  that  the  idle  cur- 
rents limit  the  possible  amount  of  useful  current  which  may  be 
derived  from  an  alternating-current  generator.  Further,  as 
considered  above  under  the  head  of  regulation,  the  increased 
field  current  necessary  with  loads  having  low  power  factors 
gives  rise  to  increased  field  copper  losses  and  core  losses,  which 
in  turn  result  in  additional  temperature  elevation. 

(c)  Wear  and  Tear  on  Circuit  Interrupting  Devices. — The 
iip-keep  of  circuit  interrupting  devices  is  much  greater  with 
low  power  factors,  due  not  only  to  the  greater  volume  of  cur- 
rents ruptured,  but  also  largely  to  the  vicious  arcs  which  in- 
variably result  when  opening  circuits  supplying  inductive  loads. 

EFFECTS  OF  LAGGING  WATTLESS  CURRENTS  ON  THE  SUPPLY  CIRCUITS. 

(a)  Line  Regulation. — Low  power-factors  result  in  increased 
line  drop  due  to  increased  current  necessary  for  a  given  amount 
of  real  power.  Moreover,  if  a  circuit  possesses  any  consider- 
able amount  of  inductance,  which  may  be  the  case  with  a  long- 
distance transmission  line,  then  a  condition  exists  with  induc- 
tive loads  which  is  favorable  to  increasing  the  total  line  drop, 
when  there  are  lagging  wattless  currents.  For  example,  if  a 
circuit  have  a  resistance  drop  of  5  per  cent  of  the  delivered  e. 
m.  f.  and  a  reactance  drop  of  15  per  cent  of  the  delivered 
e.  m.  f.,  then  the  total  line  drop  at  100  per  cent  power  factor 
would  be  only  6  per  cent  of  the  delivered  e.  m.  f.,  whereas  at 
60  per  cent  power  factor  the  total  drop  would  be  increased  to 
15  per  cent  of  the  delivered  e.  m.  f. 

(6)  Line  Loss. — The  increased  current  incident  to  low  power 
factors  causes  increased  line  loss  which  is  dependent  upon  the 
square  of  the  total  current  flowing,  so  that  a  small  decrease  in 
power  factor  results  in  a  much  more  rapidly  increasing  line 
loss. 

The  above  review  of  some  of  the  more  important  detrimental 
effects  of  lagging  wattless  currents  suggests  the  desirability 
of  neutralizing  these  in  the  generating  and  transforming  equip- 
ment and  supply  networks  by  supplying  them  from  another 
source,  if  possible.  This  may  be  accomplished,  as  will  be  seen 
in  what  follows,  by  the  use  of  synchronous  apparatus  in  con- 
nection with  the  electrical  system. 

The  commercially  obtainable  synchronous  machines  capable 
of  improving  the  power  factor  or  of  phase  control,  as  it  is 
sometimes  called,  are  the  rotary  converter  and  the  synchronous 
motor.  In  the  first  of  these — the  rotary  converter — the  action 
taking  place  in  the  armature  is  somewhat  complex  owing  to 
the  manifold  functions  of  the  current  entering  the  alternating 
current  side  and  will  be  excluded  from  consideration  here.  It  may 
be  noted  in  passing,  however,  that  the  effects  are  quite  similar 
to  the  effects  obtained  with  synchronous  motors. 

The  two  usual  methods  of  using  the  synchronous  motor  for 
the  phase  control  of  the  load  on  alternating-current  circuits 
and  which  are  considered  below  are : 

(i)  .\  synchronous  motor  may  be  used  exclusively  for  com- 
pensating purposes,  running  perfectly  free  and  not  being  re- 
quired to  perform  any  mechanical  work. 

(2)  A  synchronous  motor  may  be  used  partly  for  compensa- 
tion and  partly  for  converting  electrical  into  mechanical  energy. 
The  use  of  the  synchronous  motor,  for  phase  control,  can 
perhaps  be  better  understood  by  first  outlining  some  of  the  in- 
herent operating  characteristics  of  this  type  of  apparatus.  The 
e.  m.  f.  which  is  effective  in  determining  the  total  amount  of 
current  which  a  synchronous  motor  will  draw,  is,  in  a  degree, 
analogous  to  the  e.  m.  f.  which  is  directly  responsible  for  cur- 
rent flow  in  the  armature  of  an  ordinary  shunt-wound  direct- 
current  motor. 
With  the  latter  type  of  motor  the   factors  which  determine 


the  armature  current,  for  a  given  external  load,  are  the  im- 
pressed e.  m.  f.,  counter  e.  m.  f.  and  the  armature  resistance. 
The  counter  e.  m.  f.  is  dependent  on  the  field  strength  of  the 
motor  and  its  speed,  and,  as  its  name  implies,  i^  opposed  to  the 
impressed  e.  m.  f.,  the  difference  between  the  latter  and  the 
former  giving  rise  to  a  resultant  e.  m.  f.  which  divided  by  the 
armature  resistance  in  accordance  with  Ohm's  law,  fixes  the 
value  of  the  armature  current  and  which  may  be  expressed  by 
two  simple  equations  thus : 

E  —  Eo  =  Er 


Er 


R 


(I) 


(2) 


Where  £  =  <r.  m.  f.  impressed  on  motor. 

Ec  =  counter   e.   m.    f.   of   motor 
Er  =z  resultant  e.  in.  f. 
/  :=  armature  current. 
R  =  armature  resistance. 
Since  the  torque  produced  by  a  direct-current  shunt-wound 
motor   is   dependent   upon  the  armature  current   and  the   field 
strength,  it  is  evident  from  the  two  above  equations,  that  any 
change  in  current  required  to  meet  a  change  in  load  conditions, 
with  constant  impressed  e.   m.   f.,  must  be  accomplished  by  a 
change  in  the  magnitude  of  the  counter  e.  m.  f.     The  counter 
e.   m.    f.    for   a   given   motor   being  dependent   upon   the   field 
strength  and  speed  it  follows  that  if  the  former  also  remains 
constant,  the  changed  current  conditions,  to  handle  new  load, 
are  brought  about  by  a  change  in  speed. 

In  a  synchronous  motor,  there  are  somewhat  similar  quanti- 
ties to  deal  with,  namely,  the  impressed  e.  m.  f.,  the  counter 
e.  m.  f.,  the  resultant  e.  m.  f.,  the  armature  impedance  and  cur- 
rent, all  of  which  quantities  may  be  expressed  by  two  equations 
similar  to  those  for  the  direct-current  motor,  thus : 

E-Ec  =  Ez  (3) 

Ez 
1  = (4) 

z 

*         Where  E  =  e.    m.    f.    impressed   on   motor 
Ez  =  resultant  e.  m.  f. 
C  =  armature  current 
Z  =  impedance  of  armature. 
Owing,   however,   to   the   alternating  character  of   the  e.   m. 
f.'s   acting   on   a   synchronous   motor,   equation    (3)    cannot   be 
interpreted  in  its  true  algebraic  sense,  as  with  the  direct-cur- 
rent motor  since  the  direction  of  these  various  magnitudes  in 
the  former  have  to  be  considered,  and  in  general,  the  impressed 
e.  m.  f.,  the  counter  e.  m.  f.  and  resultant  e.  m.  f.  of  the  syn- 
chronous motor,  are  not  directly   in   time-phase  one  with  the 
other. 

Since  a  synchronous  motor  must  operate  at  synchronous 
speed  or  not  at  all,  it  follows  that  when  the  load  changes  on 
such  a  motor  with  constant  impressed  e.  m.  f.  and  field  strength, 
the  change  in  armature  current  demanded  by  the  changed  tor 

Y 


no.     I. — CURRENT    ANU    E.     M.    F.    RELATIO.VS.    AT    NO    LOAIl'. 
FIG.    2.— RESISTANCE,    REACTANCE    AND    IMPEDANCE    RELATIONS. 

que  conditions  cannot  be  produced  by  a  decro.n^o  in  speed,  as 
with  the  direct -current  motor. 

The  counter  e.  m.  f.  of  a  synchronous  motor  is  alternating 
and  generally  similar  to  that  of  the  e.  m.  f.  impressed  upon  its 
terminals  and  opposed  to  the  latter,  a  change  in  current  caused 
by  a  variation  in  load  conditions,  being  brought  about  by  a 
change  in  magnitude  of  that  component  of  the  counter  c.  m.  f. 
which  is  opposed  to  the  impressed  e.  m.  f. 

The  above  remarks  can  be  illustrated  by  Fig.  i.  which  rep- 
resents  the  dirci-iiou   and   magnitude  of  the   several   e.   m.    f.'s 
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and  current  in  a  lightly  loaded  synchronous  motor.  In  Fig.  i 
let  OA  represent  the  direction  and  magnitude  of  the  e.  m.  f. 
impressed  on  a  synchronous  motor  circuit.  Let  A  B  represent 
the  magnitude  and  direction  of  the  counter  e.  m.  f.  of  the 
motor,  which  (since  the  motor  is  assumed  to  be  lightly  loaded) 
will  have  a  large  component  directly  opposed  to  the  impressed 
e.  m.  f.  0  A  and  therefore  the  angle  O  A  B  will  be  small,  as 
shown.  The  magnitude  and  direction  of  the  resultant  e.  m.  f. 
will  then  be  given  by  the  line  O  B  which  is  directly  active  in 
forcing  current  through  the  armature  impedance.  - 

The  armature  impedance  may  be  regarded  as  the  total  "vir- 
tual resistance"  ofifered  to  the  alternating  current  through  the 
armature,  at  the  normal  frequency  for  which  the  motor  is  de- 
signed, and  is  composed  of  ohmic  resistance  and  magnetic  re- 
actance. 

With  alternating  current  in  the  armature,  each  of  these  ele- 
ments gives  rise  to  a  voltage  drop  which  is  called  respectively 
the  resistance  and  reactance  drop.  The  virtual  value  of  the  re- 
sistance drop  due  to  alternating  current  is  the  same  as  would 
be  caused  by  a  value  of  direct  current  which  is  equal  to  the 
virtual  value  of  the  alternating  current.  The  reactance  drop  is 
dependent  upon  the  rate  of  change  of  the  magnetic  lines  sur- 
rounding the  armature  conductor  locally,  and  may  be  consid- 
ered as  proportional  to  the  rate  of  change  of  the  current  and 
will  therefore  have  its  maximum  value  when  the  current  has 
its  greatest  rate  of  change  or  when  the  current  is  passing 
through  zero,  which  is  equivalent  to  saying  that  the  reactance 
volts  will  be  90  time  degrees  (leading)  from  the  resistance 
volts,  with  which  the  current  is  always  in  time-phase.  So  that 
the  resistance  and  reactance  volts  may  be  represented  as  the 
two  sides  of  a  right-angle  triangle,  with  the  hypotenuse  repre- 
senting the  e.  m.  f.  consumed  by  the  total  armature  impedance. 

In  Fig.  2  let  OX  represent  the  magnitude  and  direction  of  the 
armature  resistance  drop  in  the  synchronous  motor,  and  let  OY 
represent  to  the  same  scale  the  magnitude  and  direction  of  the 
armature  reactance  and  the  resistance,  which  is  not  absolutely 
to  the  same  scale,  the  magnitude  and  direction  of  the  armature 
impedance  drop.  Now  by  equation  (4)  above,  the  resultant 
e.  m.  f.  is  equal  to  the  impedance  drop,  hence  XY  of  Fig.  2  and 
OB  of  Fig.  I  represent  the  same  drop,  and  since  the  current  is 
in  time-phase  with  the  resistance  drop  its  direction  will  make 
the  same  angle  with  OB  as  OX  does  with  XY.  Therefore  by 
laying  off  the  angle  COB  (Fig.  i)  equal  to  the  angle  OXY 
(Fig.  2)  the  direction  of  the  vector  representing  the  current 
will  be  given,  and  its  magnitude  will  be  dependent  upon  the 
ratio  of  OB  (Fig.  i)  to  the  armature  impedance,  the  magnitude 
of  this  current  may  be  represented  by  the  length  of  the  line  OC 
(Fig.  I). 

Considering  an  anti-clockwise  rotation  of  the  vectors  it  is  seen 
from  Fig.  i  that  the  current  OC  lags  behind  the  impressed  e. 
m.  f.  OA  by  the  time  angle  COA. 

N'ext  let  the  excitation  of  the  motor  be  increased  thereby  in- 
creasing the  counter  e.  m.  f.  from  AB  to  AB',  the  resultant 
e.  m.  f.  then  taking  up  the  position  OB'  and  since  the  cur- 
rent makes  the  same  angle  with  this  resultant  e.  m.  f.  as  before 
the  current  will  now  swing  around  into  the  position  OC.  The 
angle  COB'  being  equal  to  the  angle  COB  (in  assuming 
these  two  angles  eq  -al  it  implies  a  constant  ratio  between  the 
armature  reactance  and  the  resistance,  which  is  not  absolutely 
true  for  all  values  of  current,  but  is  near  enough  for  most  prac- 
tical purposes). 

From  the  above  it  is  seen  (Fig.  l)  that  by  increasing 
the  field  strength  of  the  motor  the  current  is  caused  to  lead 
the  impressed  e.  m.  f.  OA  by  the  time  angle  C  OA.  Hence  it 
appears  that  the  synchronous  motor  has  the  property  of  intro- 
ducing lagging  or  leading  currents  into  an  electrical  system  of 
which  it  forms  a  part. 

to  In  Fig.  I  the  conditions  prevailing  in  a  lightly  loaded  syn- 
chronous motor  have  been,fonsidered.  Now  suppose  the  motor 
to  drive  an  external  load,  and  as  before  explained,  the  in- 
creased current  necessary  will  flow  because  of  a  decrease  in 
tl-al  rompontnl  of  the  cornier  c.  in.  f.  which  is  opposed  In  the 
impressed- e.  m.  f.  ard  which  is  accoTplished  Ii-    .111  incrca"?  i'l 


the  angle  between  these  two  e.  m.  f.s.  This  condition  will  be 
noted  by  reference  to  Fig.3,  in  which  the  line  OA  represents 
the  magnitude  and  direction  of  the  e.  m.  f.  impressed  on  the 
motor,  AB  representing  the  magnitude  and  direction  of  the 
counter  e.  m.  f.  of  the  motor  running  light,  with  OB  and  OC 
representing  respectively  the  direction  and  magnitude  of  the 
light  load  resultant  e.  m.  f.  and  armature  current  as  in  Fig.  i. 
Let  the  load  now  be  increased,  such  that  the  counter 
e.  m.  f.  takes  the  position  of  the  dotted  line  AB',  the 
impressed  and  the  counter  e.  m.  f.  remaining  constant. 
The  resultant  e.  m .  f.  maj'  now  be  represented  by  the 
dotted  line'  OB',  and  as  the  direction  of  the  cur- 
rent will  as  formerly  make  the  same  angle  with  the 
resultant  e.  m.  f.  as  the  armature  resistance  volts  make  with 
the  armature  impedance  volts,  by  constructing  the  armature 
impedance  volts,  triangle,  in  a  manner  similar  to  that  previ- 
ously described,  the  direction  of  the  armature  current  will  be 
determined,  with  its  magnitude  depending  as  formerly,  upon 
the  ratio  of  the  resultant  e.  m.  f.  to  the  armature  impedance. 

After  going  through  this  construction,,  the  armature  current 
will  now  hav;  the  magnitude  and  dircc;ior.  cf  the  dotted  line 
OC ,  from  which  it  is  seen  that  the  increased  load  has  caused 
the  current  to  increase  in  value  from  OC  to  OC  and  to  change 
its  phase  relation  with  reference  to  the  impressed  e.  ni.  f. 
Hence  the  phase  relation  of  the  armature  current  in  n  syn- 
chronous motor  with  a  given  impressed  and  counter  e.  m.  f.  is 
dependent  upon  the  load  and  may  even  be  made  leading  undet 
certain  conditions,  such  as  those  shown  in  Fig.  3. 

The  ability  of  a  synchronous  motor  to  introduce  leading  cur- 
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FIG.    3.- 

rents  into  a  system  may  be  utilized  to  annul  the  effects  of 
lagging  currents  and  thereby  raise  the  power  factor  as  will  be 
seen  in  what  follows. 

Suppose  a  looo-volt,  three-phase  circuit  to  have  a  connected 
induction  motor  load  of  200  kilovolt-ampercs  operating  at  an 
average  power  factor  of  80  per  cent.  It  is  required  to  de- 
termine the  kilovolt-ampere  rating  capacity,  operating  power 
factor  and  counter  e.  m.  f.  (from  which  latter  quantity  the  field 
strength  may  be  determined  when  the  armature  reaction  char- 
acteristics of  the  motor  are  known)  of  the  necessary  synchron- 
ous motor  to  bring  the  power  factor  up  to  unity  when  such  a 
motor  is  used  exclusively  for  compensating  purposes. 

The  total  current  per  lead  representing  the  above  induction 
200,000 

motor    load    is   =  116   amperes,    approximately.      This 

V3  1000 
current,  as  pointed  out  above,  may  be  resolved  into  a  power 
component  in  phase  with  the  impressed  e.  m.  f.  and  a  wattless 
component  in  time  quadrature  therewith.  .-Xs  the  power  factor 
is  assumed  to  be  80  per  cent,  the  power  component  of  the  above 
current  would  be  116X0.8  =  93  amperes  approximately. 

This  latter  current  may,  therefore,  be  represented  as  one  ot 
the  sides  of  a  right  angle  triangle  with  the  hypothenuse  reprc- 
srnlinK  iifi  amperes.     The  wattless  or  magnetizing  component 

is  therefore  —^  (116)' — (r)3)'  =  70  amperes  approx. 

These  quantities  are  shown  to  scale  in  Fig.  4,  in  which  OA 
is  the  impressed  e.  m.  f.,  OC  represents  116  amperes,  the  total 
current  per  phase  required  by  the  induction  motor  load,  OD 
being  93  amperes,  the  power  component  of  this  load  and  DC 
70  amperes,  the  wattless  component. 

Now,  since  the  .synchronous  motor  current  necessary  to  ncu- 
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iralizc  llic  current  rc|)reseiili.-il  by  DC,  will  be  Icucling  the  im- 
pressed e.  Ill,  I.  0/1,  lliis  leudiiig  current  may  be  similarly  re- 
solved into  two  components  (wattless  and  power),  the  former 
of  which  may  be  represented  by  a  line  etpial  and  opposite  to 
DC  and  the  latter  tlie  power  component  (the  motor  is  furnish- 
ing no  mechanical  torque)  will  be  represented  by  a  line  in 
phase  with  OA  the  magnitude  of  which  will  represent  a  cur- 
rent just  surticieni  to  handle  the  losses  in  the  synchronous 
motor  itself.  The  power  component  will  vary  with  the  design 
of  ihc  motor,  but  as  a  fair  average  may  be  taken  at  5  per  cent 
of  the  wattless  component  in  this  case,  or  5  per  cent  of  70 
amperes  =  3.5  amperes.  Therefore,  by  laying  of^  from  O  the 
length  0/1  =  3.5  amperes  on  the  scale  chosen  and  in  phase  will' 
OA  and  EI',  =  DC  =  70  amperes  to  the  same  scale  at  right 
angles  to  OA,  which  combined  with  OE  gives  OF,  which  rep- 
resents the  magnitude  and  phase  relation  of  the  total  current 
per  lead  in  llie  synchronous  motor  armature.  This  current  as 
represeiued  by  ()/•'  on  the  .scale  chosen  measures  70.1  amperes 
from  which  the  total  kilovolt-ampere  rating  of  the  synchron- 
70.1  X  1.73  X  1000 

ous    motor    would    be =  121.3    kilovolt-am- 

1000 
|>eies. 

The  angle  AOI'  between  the  current  Of  and  the  impressed 
c.  ni.  f.  OA  measures  approximately  87  degs.  and  the  cosine 
of  this  angle,  or,  in  other  words,  the  power  factor,  is  approxi- 
mately .05  or  5  per  cent. 

Now  if  the  synchronous  niott)r  armalure  has  a  full  load  re-' 
sistance  drop  of  2  per  cent  of  the  impressed  volts  or  40  volts, 
then  this  voltage  may  be  represented  to  scale  by  the  line  OG, 
which  will  l)e  in  time  ph;ise  with  the  armature  current  OF. 
as  in  Fig.  I,  and  if  the  full  load  reactance  drop  be  10  per  cent 
of  tlie  impressed  e.  m.  f.  of  100  volts,  then  this  quantity  may 
Ik-  represented  by  llu-  line  C,H  to  the  proper  scale  and  at   riy.ht 
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angles  to  OC.  Tile  resultant  of  OG  and  GB  will  then  be  given 
in  magnitude  and  direction  by  the  line  OB  which  represents 
the  full  load  armalure  im])edance  drop.  This  drop  has  already 
been  shown  ( I'ig.  1)  to  lie  the  resultant  of  the  motor  im- 
pressed and  counter  e.  ni.  f,  lience  by  joining  A  and  B  tlie 
line  .IB  is  obtained,  whic!'.  represents,  by  its  magnitude  and 
liliase  relalion,  the  counter  e.  m.  f.  of  the  motor  and  on  the 
scale  assumed  measures  jjoo  volts  to  which  the  .-uiipere  exci- 
tation of  the  motor  \vill  be  proportional  and  which  may  be 
obtaine<l  by  reference  to  the  perfonnanoe  curves  of  the  par- 
ticular motor  in  (piestion. 

The  magnitude  and  phase  relaticin  nf  the  resultant  line  cur- 
rent will  evidently  lie  the  vector  sum  of  the  wattless  and  power 
component  of  the  curreiils  in  the  synclironous  motor  and  that 
required  by  the  induction  motor  load.  These  are  represented 
in  iMg.  4.  respectively,  by  F.F  and  OE.  and  DC  and  OD.  The 
vector  sum  of  these  quantities  is  given  in  Fig.  5  by  drawing 
the  various  vectors  to  scale,  radiating  from  a  common  center,  .V 
In  this  diagram  let  OA  represent  the  general  direction  of  the 
impressed  e.  111.  f.  Draw  .V!'  at  right  angles  to  OA  to  rep- 
resent the  m.ignitude  ;nid  phase  relation  of  the  wattless  com- 
ponent of  the  synchronous  nioldr  current  F.F.  and  similarly 
from  .V  dr.ivv  .Y.V  representing  the  power  component  of  the 
synchronous  motor  current  in  phase  with  the  'uipressed  e.  in.  f. 
O. /.  iMom  .V  draw  A')"  at  right  angles  to  C).-l  representing  the 
wattless  component  of  the  induction  motor  load  DC  and  like- 


wise from  A"  draw  A"A"i,  in  phase  with  impressed  e.  ni.  f.  OA 
and  representing  the  power  component  of  the  induction  motor 
load  OD.  Then,  since  A')'  and  A' J"  are  equal  and  opposite,  the 
former  representing  a  leading  wattless  current  and  the  latter  a 
lagging  wattless  current,  their  resuliant  will  be  zero.  The 
resultant  of  the  total  line  current  will,  therefore,  be  represented 
by  the  vector  sums  of  A'*A"  ai>d  A"A'^',  which  is  given  by  the  di- 
rection and  magnitude  of  the  line  A'A"i,  and  this  on  the  scale 
chosen   represents  a   line  current  of  96.5  amper^.s  per  lead. 

i-lence  it  is  seen  that  by  the  use  of  an  over  excited  syn- 
chronous motor  the  line  current  lias  been  reduced  from  116 
amjieres  |)er  lead  at  So  ner  ciiii   power  factor  to  96.5  amperes 
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per  lead  at  100  per  cent  power  factor  and  from  the  previous 
discussion  of  some  of  the  more  important  detrimental  effects 
of  low  power  factors  on  line  and  station  equipment,  it  is  at 
once  apparent  that  the  general  regulation  and  efficiency  of  the 
system  as  a  whole  has  been  much  improved  by  the  use  of  th« 
.synchronous  motor  as  a  compensating  agent. 

I  he  synchronous  motor  as  used  partly  to  convert  electrical 
into  mechanical  energy  and  partly  for  annulling  the  effects  of 
lagging  currents  will  now  be  considered. 

Suppose  a  500-kilovoK-ampere,  2000-volt,  three-phase  syn- 
chronous motor  operating  with  a  real  horse-power  input  of 
75  per  cent  of  its  normal  capacity  (including  losses).  It  is  re- 
i|uired  to  find  what  induction  motor  load  at  80  per  cent  power 
factor  may  be  supplied  so  that  the  power  factor  of  the  total 
load  on  the  system  will  be  100  per  cent,  and  so  that  the  syn- 
chronous motor  will  not  be  overloaded.  Also  determine  al 
what  counter  e.  111.  f.  (to  which  the  lield  strength  is  propor- 
tional) and  at  what  power  factor  the  synchronous  motor  should 
be  operated  to  attain  this  result. 

Since   the  motor   is   three-phase   and  ^f   500  kilovolt-ampere 
capacity  operating  at  2000  volts,  the  full  load  current  per  phase 
500,000 

(including  losses)    =: =145  amperes   .ipproximalely. 

V'3  2000 
.\s  the  motor  is  operating  at  75  per  cent  of   full  load  current, 
the   total    current    per   le.id    under    this    condition    =:  145  X  0.75 
•=  log  amperes. 

In  Fig.  6  let  O.A  represent  an  e.  m.  f.  of  2000  volts  impressed 
upon  the  motor.     Xow  since  the  power  component  of  the  cur- 
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rent  is  in  time  phase  with  the  impressed  e.  111.  f.  O.-f.  this  cur- 
rent may  be  represented  to  scale  by  the  line  OE  ■=  too  amperes. 
Since  the  total  current   rating  of  the  .synchronous   motor  has 
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been  found  to  be  145  amperes,  this  current  may  be  resolved 
into  n  power  and  a  quadrature  wattless  lagging  or  lead- 
ing component  (depending  upon  the  field  excitation)  and  as 
the  power  component  is  lOg  amperes  represented  by  OE  and 
Oh  representing  the  full  load  current  of  the  motor  per  lead 
of  145  amperes,  the  remaining  side  of  the  right  angle  triangle 
EF  represents  the  wattless  component  of  96  amperes. 

The  armature  resistance  volts  will  be  in  time  phase  with  the 
total  current  OF  and  may  be  represented  to  scale  by  the  line 
00,  which  is  assumed  to  be  1.5  per  cent  of  20OD  volts  or  30 
volts  and  GB^y.s  per  cent  of  2000  volts  or  150  volts  at  right 
angles  to  OG  and  which  represents  the  reactance  volts — the  re- 
sultant of  these  two  elements,  OB,  will  then  represent  the  arma- 
ture impedance  drop.  This  drop  has  been  shown  to  be  equal 
to  the  vector  difference  between  the  counter  e.  m.  f.  and  the 
£.  m.  f.  impressed  upon  the  motor.  Hence  by  joining  A  and  B 
.thei^e  is  obtained  the  line  AB,  which  represents  by  its  magnitude 
and  direction  the  counter  e.  m.  f.  at  which  the  motor  should 
be  operated,  and  which  scales  2070  volts.  The  operating  power 
factor  for  the  synchronous  motor  is  evidently  given  by  the  ratio 
OE        109 

:= =  0.75   or   75   per   cent.      Since   EF   represents   the 

OF        145 

magnitude  of  the  wattless  leading  component  of  OF  available  for 
compensating  purposes,  evidently  this  will  also'  represent  the 
magnitude  of  the  wattless  lagging  component  of  the  current 
•which  the  induction  motor  load  may  have  in  order  that  the  total 
line  current  may  be  in  phase  with  the  impressed  e.  m.  f. 

As  the  power  factor  of  the  induction  motor  load  is  as- 
sumed to  be  80  per  cent,  and  as  tlie  wattless  lagging  com- 
ponent is  represented  by  EF  reversed  or  96  amperes  lagging, 
the  tangent  of  the  lag  angle  would  be  three-fourths,  from  which 

4 
the  power  component  of  the  induction  motor  load  := —  X  96  = 

3 
128  amperes.  Let  this  current  be  represented  in  Fig.  6  by  OD 
in  time  phase  with  the  impressed  e.  m.  f.  OA  and  let  DC  at 
right  angles  to  OD  represent  the  wattless  component  or  96  am- 
peres, tlien  OC  represents  the  magnitude  and  phase  re- 
lation of  the  total  current  per  lead  taken  by  the  induction  motor 
load,  which  on  scale  assumed  measures  160  atiiperes. 
Then  the  total  kilovolt-ampere  induction  motor  load  is 
160  X  1.73  X  _'ooo 

^  .^.W  apparent  kilowatts. 

1000 

Summing  up  it  appears  from  the  above  that  a  500  kilovolt- 
jmpere  synchronous  motor  operating  at  75  per  cent  power  fac- 
tor is  capable  of  driving  a  mechanical  load  of  500  X  0.75  =  375 
ireal  kilowatts  in  addition  to  compensating  for  the  lagging  ele- 
•mcnt  in  an  induction  motor  load  of  550  X  0.80  =  440  real  kilo- 
-vvatts  at  80  per  cent  power  factor,  when  the  tield  strength  of 
ihe  .synchronous  motor  is  increased  to  such  a  point  that  the 
counter  e.  m.  f.  of  the  latter  is  2070  volts. 


Illuminating  Engineering  Society  Convention. 

In  our  issue  of  last  week  we  published  a  partial  report  of  the 
convention  of  the  Illuminating  Knginecring  Society,  held  at 
Boston,  July  ,30  and  31.  As  the  convention  was  in  progress  at 
the  time  of  going  to  press  with  that  issue,  the  report  of  the  last 
day  of  the  convention  is  here  given.  As  noted  last  week,  the 
convention  was  well  attended.  The  registration  the  last  day 
reacherl  208,  a  considerable  proportion  of  which  was  from  out- 
side of  Boston. 

KI.F.ITRIC    LIGHT   AS    RELATED   TO   ARrilITE<  TIRK. 

Mr.  C.  Howard  Walker  gave  a  very  interesting  talk  on  this 
subject  at  the  beginning  of  the  Wednesday  morning  session. 
His  address  related  particularly  to  the  lighling  r>f  architectural 
features  of  a  building,  both  inside  and  out,  for  Ihe  purpose  of 
bringing  out  these  fcitiircs.  Architecture,  he  said,  was  brought 
out  and  defined  by  lighted  surfaces  rather  than  by  shadows. 
The  light  should  therrfore  be  placed  on  the  projections  rather 


than  in  the  recesses.  If  buildings  are  to  be  outlined  with  lamps, 
the  major  factors  of  the  buildings  should  be  outlined  rather 
than  the  insignificant  features.  Light  thrown  on  surfaces  gives 
the  idea  of  space  and  emptiness,  an  example  of  which  could  be 
found  in  the  meeting  room,  where  the  sides  of  certain 
beams  were  brightly  illuminated  from  a  cove.  This  gave  the 
impression  that  there  was  an  empty  space  between  the  bottoms 
of  the  beams  and  the  ceiling,  and  that  the  ceiling  had  no  sup- 
port. Among  other  conclusions  he  drew,  were  the  following : 
The  best  effects  are  obtained  by  light  reflected  from  surfaces 
rather  than  by  direct  light.  The  skeleton  of  a  building  should  be 
outlined  with  light  to  bring  out  this  architectural  proportions 
rather  than  features  not  corresponding  to  the  skeleton  frame- 
work. Masses  of  light  should  only  be  used  for  their  own  in- 
trinsic beauty  and  not  for  the  purpose  of  bringing  out  the 
architecture.  In  outlining  buildings,  the  horizontal  lines  should 
be  thus  brought  out  rather  than  the  vertical.  Use  the  highest 
candle-power  on  the  main  factors  of  the  building. 

In  the  discussion  of  this  paper,  in  answer  to  a  question  as  to 
how  Mr.  Walker  would  modify  the;  cove  lighting  in  the  con- 
vention hall  to  avoid  the  appearance  of  emptiness  above  the 
bottoms  of  the  beams,  Mr.  Walker  indicated  on  the  blackboard 
a  cove  placed  up  near  the  top  of  the  beam  close  to  the  ceiling. 
The  cove  in  the  room  was  placed  at  the  bottom  of  the  beam. 

Mr.  J.  E.  Woodwell  asked  as  to  the  lighting  of  long  corri- 
dors, whether  its  was  better  to  have  a  large  number  of  small 
units  at  regular  intervals  or  to  have  a  less  number  of  larger 
chandeliers  or  fixtures.  The  latter  plan  would  produce  less 
uniform  illumination,  but  would  correspond  more  closely  with 
the  architecture.  Mr.  Walker's  reply  was  .that  lighting  fea- 
.tures  repeating  themselves  in  the  same  way  as  the  architectural 
features  would  give  the  best  effect  unless  as  an  alternative  in- 
direct or  cove  lighting  was  used. 

THE    LIGHTING    OF    THE    BOSTOX    EDISON"     BUILDING. 

Dr.  Louis  Bell  read  a  paper  on  behalf  of  the  committee  which 
was  appointed  by  the  Boston  Edison  Company  to  design  the 
illumination  of  its  new  building,  in  which  building  the  conven-  . 
tion  was  held.  This  committee  consisted  of  Dr.  Bell  and 
Messrs.  L.  R.  Marks  and  W.  D'.\.  Ryan.  The  paper  consisted 
mainly  in  a  description  of  the  lighting  of  the  different  floors 
of  the  building,  but  it  was  stated  that  subsequently  definite 
values  for  the  watts  expended,  the  dimensions  of  different 
rooms  and  the  illumination  in  foot-candles  would  be  incorpo- 
rated in  the  paper  for  publication  in  the  Tniiisaclioiis.  The  ' 
meeting  room  was  especially  interesting  as  presenting  an 
unusually  efficient  example  of  cove  lighting.  The  efficiency 
was  due  to  the.  proper  curvature  of  the  reflecting  surface  of  the 
cove,  so  that  the  loss  by  multiple  reflection  in  useless  directions 
was  less  than  with  many  other  coves  previously  designed.  With 
an  expenditure  of  about  six  watts  per  square  foot,  an  average  il- 
lumination of  about  six  foot-candles  was  obtained.  The 
O'Brien  tubular  lamp  was  used  in  these  coves.  In  the  base- 
ment, which  had  a  low  ceiling,  one-lamp  pendants  with  large, 
deep  Zaiinski  enameled  reflectors  covering  Gem  lamps  were 
used.  These  reflectors  were  so  large  as  to  completely  cover  the 
lamp  and  keep  direct  rays  from  the  eye.  .-Xt  the  close  of  this 
paper,  the  cominittce  was  asked  a  great  many  questions  in  re- 
gard to  various  features  of  the  building,  which  showed  that 
the  members  had  1)eeii  carefully  studying  its  features. 

WHAT    IS    STREET    LIGHTING. 

Mr.  W.  H.  Blood,  Jr„  read  a  paper  in  which  he  endeavored* 
to  define  what  constitutes  good  lighting.  He  said  that  lirilliant 
light,  rather  than  good  illumination  is  the  tiling  now  sought 
by  the  average  city  official.  Me  favored  the  use  of  smaller 
units  than  are  now  coiiiiiuiii  in  street  lighting  for  reasons  well 
known  to  illuminaling  engineers.  These  small  units  produce 
the  more  uniform  illumination  along  the  street,  and  it  is  uni- 
formity that  is  desired  for  street  lighting.  The  small 
unit  is  less  blinding  in  its  effect,  hence  one  can  sec  the  way 
along  the  street  much  belter,  lie  referred  to  the  plans  adoptetl 
in  various  cities  for  lighting  of  downtown  streets  by  festoons, 
arches  and  posts.  Festoons  and  arches  give  the  streets  a 
festive    appearance,    but    arc    somewhat    deficient    in    dignity. 
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He  thought  lighting  of  downtown  streets  by  incandescent 
lamps  placed  on  ornamental  posts  at  frequent  intervals  was 
more  dignified.  He  cited  Los  Angeles  business  streets  lighted 
with  incandescent  post  lamps  as  much  more  pleasing  than  the 
arc  lamps  used  in  New  York  and  Denver  or  the  arches  used 
at  Columbus.  He  thought  that  the  present  tendency  was  to- 
wards the  use  of  high  candle-power  incandescent  lamps  for 
street  lighting.  The  incandescent  lighting  situation  had  been 
recently  changed  by  the  introduction  of  higher  efficiency  street 
lamps  and  more  satisfactory  small  constant-current  regulators. 

In  discussion  of  this  paper,  Mr.  J.  R.  Cravath  said  that  one 
of  the  greatest  obstacles  to  the  introduction  of  incandescent 
street  lighting  (which  all  illuminating  engineers  knew,  produced 
more  satisfactory  illumination  on  the  majority  of  streets)  was 
that  of  first  cost.  He  did  not  consider  this  always  a  sound 
objection,  considering  the  superior  results  obtained,  but  the 
objection  was  an  obstacle  nevertheless.  It  was  more  of  an 
objection  in  underground  districts  where  boulevard  posts  at 
$100  apiece  must  be  used  for  each  lamp  than  in  overhead  dis- 
tricts. 

Mr.  F.  VV.  Willcox  said  that  gas  companies  could  afford  to 
put  in  ornamental  posts  at  frequent  intervals  and  he  thought 
electric  companies  should  do  the  same  thing.  Mr.  V.  R.  Lan- 
sing said  that  the  central  station  company  of  Washington, 
D.  C,  was  doing  this  and  was  putting  in  ornamental  poles  fully 
equal  in  appearance  to  those  used  by  gas  companies.  It  was 
further  experimenting  with  reflectors  which  changed  the  hori- 
zontal distribution  of  light  so  as  to  take  light  from  crosswise 
of  the  street  where  it  was  not  needed  and  throw  it  lengthwise 
of  the  street.  Mr.  Litle  said  that  reflectors  were  also  being 
"used  upon  gas  lamps  at  'Porcinto  whicli  effected  this  horizontal 
'edistribution. 

Mr.  George  R.  Stetson,  of  Xew  Bedford,  Mass.,  said  that  it 
was  hard  for  electric  companies  to  put  in  underground  copper 
at  a  price  which  would  compete  with  a  i2-in.  gas  main.  They 
had  gas,  electric  and  naphtha  systems  of  lighting  in  Hartford. 
Tlic  naphtha  system  had  been  one  of  the  cheapest  until  the  rise 
in  the  price  of  naphtha. 

Mr.  Ryan  put  in  a  plea  for  the  arc  lamp  in  street  lighting. 
He  maintained  that  it  gave  streets  an  appearance  of  brilliancy 
which  was  desirable.  It  lighted  high  up  on  buildings,  which 
could  not  be  done  with  incandescents  and  gave  the  streets  a 
well-lighted  appearance.  The  Los  Angeles  post  lighting  he 
characterized  as  a  piece  of  colossal  extravagance. 

CHECK    ox     RELIABILITY    OF    ^JHOTOMETRIC    CURVES. 

Mr.  J.  S.  Codman  gave  the  results  of  some  calculations 
which  he  had  made  and  some  new  formulas  which  he  had  de- 
rived. He  had  taken  the  photometric  curves  of  a  number  of 
individual  reflectors  and  had  plotted  the  combined  resultant 
curve  which  would  theoretically  be  obtained  if  these  reflectors 
were  used  in  a  cluster.  This  was  compared  with  the  photo- 
metric curve  obtained  from  such  a  cluster  by  actual  test.  The 
results  corresponded  fairly  well.  Besides  the  value  of  Mr. 
Codman's  paper,  as  a. check  on  these  photometric  curves,  it  pre- 
sents, for  the'  first  time,  a  method  of  calculating  illumination 
from  lamps  placed  at  an  angle,  a  feat  not  heretofore  attempted 
to  any  extent  by  illuminating  engineers.  The  formulas  which 
he  derived  should,  therefore,  be  of  value  in  instances  where  it 
i?  desirable  to  make  such  calculations. 

VALUES   OF   DIFFUSE   REFLECTION    FROM    WALL   PAPER. 

Dr.  Louis  Bell  presented  the  society  with  a  table  giving  the 
values  of  diffuse  reflection  from  a  large  number  of  wall  papers. 
These  were  tested  both  by  electric  incandescent  lamps  and  by 
daylight.  The  highest  factor  of  reflection  obtained  was  from  a 
very  light  greenish  tint  of  wall  paper,  which  by  incandescent 
lamp  gives  64  per  cent  and  by  daylight,  53  per  cent.  The  lowest 
reflection  obtained  was  from  dark  greens  and  reds,  where  it  fell 
as  low  as  5  per  cent.  The  creams  aiid  yellows  ranged  from  40 
per  cent  to  fx)  per  cent,  while  the  deep  yellows,  light  reds  and 
pinks  were  from  20  per  cent  to  40  per  cent.  Some  of  the  dark 
fashionable  papers  were  from  15  per  cent  down.  In  most  cases 
less  reflection  was  obtained  from  incandescent  light  than  from 


daylight,  but  the  light  creams  and  yellows  were  better  by  in- 
candescent light. 

METALLIC    FLAME  ARC   LAMPS. 

Mr.  C.  E.  Stephens  presented  a  paper  descriptive  of  the  new 
Westinghouse  luminous  flame  arc  lamp.  As  this  was  de- 
scribed before  the  N'ational  Electric  Light  Convention  last 
June,  report  of  which  has  appeared  in  our  columns,  pages  1144 
and  1 162,  June  8  issue,  an  abstract  of  this  paper  will  be  unneces- 
sary here. 

ILLUMINATION    PHOTOMETERS. 

Mr.  Preston  S.  Millar  presented  a  paper  dealing  with  illu- 
mination photometers,  in  which  it  was  stated  that  an  instrument 
designed  specifically  for  the  measurement  of  illumination  diflfers 
from  the  laboratory  instrument  used  to  measure  candle-power 
merely  in  that  it  is  equipped  with  an  illumination  test  plate  and 
is  generally  rendered  portable  and  is  so  enclosed  that  it  may  be 
used  in  a  brightly  lighted  room.  Many  of  the  published  results 
appear  to  be  utterly  unreliable,  on  account  of  the  methods  em- 
ployed and  by  reason  of  the  fact  that  the  observers  have  failed 
to  recognize  the  limitations  of  the  instruments  used.  The  paper 
contained  a  brief  outline  of  11  different  types  of  illumination 
photometers  which  are  in  common  use.  These  photometers  are 
subject  to  the  following  errors :  Photometric  device  of  low  sen- 
sibility, from  6  lo  10  per  cent ;  flame  source  as  comparison 
lamp,  from  3  to  5  per  cent ;  direct  comparison  method,  neglect- 
ing personal  equation,  from  13  to  34  per  cent;  improper  design 
and  location  of  test  plate  when  measuring  diffuse  illumination, 
from  20  .to  29  per  cent.  It  is  needless  to  state  that  not  all  of 
these  errors  are  found  in  any  one  instrument,  yet  each  of  the 
photometers  listed  fails  to  meet  theoretical  requirements  in  one 
or  more  particulars.  The  paper  closes  by  offering  the  follow- 
ing maxims,  which  the  illuminating  engineer  would  do  well  to 
bring  to  bear  upon  photometric  problems : 

.\n  instrument  must  be  a  goo  I  photometer  before  it  can  be  a 
good  illumination  photometer.  Measurement  of  illumination  is 
more  difficult  than  the  measurement  of  candle-power.  In  ob- 
taining a  photometric  setting  one  does  not  necessarily  determine 
the  value  of  the  light  studied.  Every  photometer  is  to  be  re- 
garded with  suspicion  until  its  accuracy  is  demonstrated.  It  is 
then  to  be  regarded  with  suspicion  until  it  is  shown  that  no 
change  has  occurred  since  verification. 

INEFFICIENCY    IN     DIFF'USED    LIGHTING    SYSTEMS. 

A  paper  by  Mr.  Preston  S.  Millar  reported  the  results  of  a 
series  of  tests  made  with  the  object  of  determining  the  relative 
inefficiency  which  characterizes  diffused  lighting  systems.  A 
study  was  made  of  the  efiicacy  of  the  illuminants,  expressed  in 
lumens  per  watt ;  the  efficiency  of  light  utilization  expressed  as 
the  ratio  of  the  lumens  applied  to  the  lumens  generated ;  and 
the  efiicacy  of  the  lighting  installation  as  a  whole  expressed 
as  the  total  lumens  applied  per  watt.  It  was  found  that  in  one 
installation  tested  68  per  cent  had  been  sacrificed  to  secure  dif- 
fusion and  in  another  72  per  cent  had  been  lost.  The  author  ex- 
pressed the  opinion  that  it  is  doubtful  if  the  loss  from  this 
cause  is  ever  below  50  per  cent.  In  certain  classes  of  lighting, 
the  best  results  will  be  obtained  by  reducing  the  intensity  of 
illumination  on  unimpc^rtant  objects  which  are  unnecessarily 
well  lighted.  By  taking  advantage  of  this  method  efficiency  is 
gained  and  the  lighting  is  improved. 

NEW    ILLUMINANTS    FROM    THE    CENTRAL    STATION    POINT    OF    VIEW. 

Mr.  R.  S.  Hale  in  this  paper  gives  some  essential  factors  that 
cannot  be  ignored  by  central-station  managers  in  dealing  with 
the  question  of  free  lamp  renewals.  He  believes  that  while  too 
great  an  improvement  in  illuminants  may  cut  down  the  sales 
of  electricity,  there  is  an  intermediate  point  where  the  improve- 
ments may  actually  increase  sales  and  the  improvements  that 
are  now  apparently  coming  on  in  the  opinion  of  the  author  are 
about  this  point.  In  any  event  the  final  result  will  be  the  same 
whatever  the  central  station  does  and  the  central  station  should 
not  attempt  to  interfere  with  the  final  result  any  more  than  the 
backmen  of  the  city  should  be  allowed  to  force  the  railroads 
to  have  several  stations  instead  of  a  union  station. 

The  immediate  result,  however,  to  a  central  station  that  sup- 
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plies  free  lamp  renewals  is  a  very  important  one.  With  the  new 
illuminants,  the  effect  will  be  to  give  the  customer  more  light 
in  proportion  to  the  money  paid ;  which  may  result  in  a  decrease 
in  income  followed  possibly  by  an  increase.  The  author  shows 
that  the  falling  off  in  income  due  to  a  sudden  introduction  of 
the  tungsten  lamp  might  be  very  much  greater  than  the  falling 
off  in  expense,  since  the  latter  is  not  affected  by  the  immediate 
use  of  energy.  The  cost  of  renewals  is  also  important,  since 
if  this  is  large  in  proportion  to  the  cost  of  electricity,  it  is  diffi- 
cult to  handle  the  question  of  free  renewals.  Therefore  from 
a  central  station  viewpoint,  the  new  illuminants  should  be  de- 
veloped along  the  line  of  lamps  whose  renewal  cost  will  be  small 
in  proportion  to  the  cost  of  electricity,  or  otherwise  the  central 
stations  will  be  forced  to  give  up  the  policy  of  free  lamp  re- 
newals. This  situation  has  actually  arisen  to-day  in  the  case  of 
very  large  wholesale  customers  using  electricity  for  very  long 
hours.  On  the  other  hand  small  consumers  object  to  paying  for 
tantalum  lamps  even  though  the  combined  cost  of  the  lamp  and 
the  energy  used  is  less  for  a  22-cp  lamp  than  for  the  cost  of 
energy  alone  used  by  the  ordinary  i6-cp  lamp.  The  same  is  true 
of  the  framing  arc  lamp,  the  customer  rather  paying  a  greater 
amount  for  energy  used  than  to  pay  two  charges  even  if  the 
total  of  the  two  were  less  than  the  charge  for  ordinary  arc 
lamps.  When  central  stations  supply  lamps  they  must  handle 
the  question  so  as  to  give  as  small  a  temporary  loss  of  income 
as  possible  and  so  as  to  get  the  final  result  from  the  new 
illuminant   as  quickly  as   possible. 

NEW    COMPARISON     PHOTOMETLR. 

In  a  paper  with  the  above  iitle.  Dr.  C.  I!.  Williams  described 
a  compact  and  portable  instrument  for  measuring  in  foot- 
candles  or  other  units  the  light  reflected  from  an  illuminated 
surface  as  compared  with  a  standard  illumination.  The  object 
to  be  photometered  is  looked  at  directly  through  a  semicircular 
opening  in  the  photometer.  Light  from  a  small  electric  lamp 
attached  to  the  photometer  is  brought  by  means  of  a  prism 
through  another  similar  opening  in  such  a  direction  that  the 
eye  sees  the  disc  of  light,  the  right  half  of  which  comes  from 
the  object  tested  and  the  left  half  from  the  photometer  lamp. 
If  the  intensity  of  both  halves  is  equal,  it  shows  that  the  intensity 
of  the  illumination  due  to  the  object  and  the  standard  are  equal. 
If  they  are  unlike  the  intensity  on  one  side  is  reduced  by  means 


AKRAN(iEMENT    OF    ILLUMIM'MKTI  R. 

of  a  movalile  photographic  film  of  gradually  increasing  in- 
tensity, until  both  are  equal.  The  scale  on  the  film  gives  the 
illumination  due  to  the  object  as  compared  with  the  standard. 

The  photometer  shown  herewith  is  a  thin  metal  box  three 
inches  square  by  one  inch  deep.  At  A  and  at  B  are  the  semi- 
circular openings.  Over  the  opening  A  is  a  closed  tube  con- 
taining at  one  end  a  small  tipless  five-volt  incandescent  lamp, 
and  at  the  other  end  near  the  opening  a  piece  of  fine,  ground 
glass.  £  is  a  prism  and  F  is  the  tube  through  which  the  light 
and  object  are  seen.  G  and  II  are  strips  of  glass  about  six 
inches  long  by  one  inch  wide  carrying  the  photographic  films, 


which  can  be  moved  vertically  before  each  opening  so  that  the 
light  at  each  opening  can  be  made  more  or  less  intense  at  will. 

In  use,  the  instrument  is  first  compared  with  some  standard 
lamp  placed  at  such  a  distance  from  a  piece  of  rough  white 
Bristol  board  that  the  surface  of  the  board  receives  an  illumina- 
tion of  one  foot-candle.  The  photographic  film  before  the 
opening  H  is  placed  at  zero,  so  that  no  light  is  absorbed  by 
this  film,  the  film  before  the  opening  G  is  moved  up  and  down 
before  the  opening  until  both  halves  of  the  field,  as  seen  in  the 
tube  F  are  equal.  The  lamp  of  the  photometer  is  then  giving 
on  the  ground  glass  an  illumination  equal  to  one  foot-candle  of 
illumination  as  viewed  by  the  photometer. 

In  order  to  measure  the  illumination  of  objects  in  the  room, 
the  film  at  G  is  left  unchanged  in  position,  and  while  looking 
at  the  object  through  the  film  H,  this  film  is  moved  until  the 
two  halves  of  the  field  are  again  equal.  The  position  may  be 
read  from  the  scale  attached  to  the  film,  and  from  a  calibrated 
chart  one  can  then  get  the  intensity  of  the  illumination  of  the 
object  looked  a;  in  foot-candles. 

If  the  object  to  be  testdtl  has  an  illumination  of  less  than  one 
foot-candle,  the  film  H  is  placed  at  zero  and  the  film  G  is 
moved  to  a  position  of  less  density  until  the  field  is  equalized. 
The  scale  shows  the  position  of  the  film  to  get  the  fractions  of 
one  foot-candle  of  illumination. 

After  all  the  measurements  are  finished,  the  photometer  is 
tested  by  comparing  it  with  the  original  source  of  standard 
light,  the  film  H  being  at  zero.  If  the  same  position  of  the 
film  G  that  was  found  in  the  first  setting  before  the  measure- 
ments were  begun  equalizes  the  two  halves  of  the  field,  it  proves 
that  the  comparison  lamp  of  the  photometer  has  not  varied  in 
its  intensity,  and  this  checks  up  the  photometer  both  at  the 
beginning  and  at  the  end  of  the  measurements  in  a  way  that 
il  not  easily  done  with  other  instruments. 

.A,  small  tipless  lamp  fed  from  a  s-volt  storage-  battery  gives 
a  light  which  is  sufficiently  steady  for  an  ordinary  test. 

In  all  comparisons  of  daylight  and  artificial  light,  and  with 
light  reflected  from  different  sources,  a  troublesome  difference 
in  color  in  the  two  halves  of  the  field  is  often  obtained :  this 
can,  to  some  extent,  be  remedied  by  placing  a  light  blue  glass 
in  addition  to  the  ground  glass  in  the  tube  C  before  the  com- 
parison lamp,  but  it  is  surprising  to  see  how  quickly  and  with 
what  small  errors  the  setting  of  the  films  can  be  made  to  give 
an  equalization  of  the  two  halves  of  the  field  even  with  differ- 
ences in  color,  and  this  is  due  somewhat  to  the  fact  that  the 
photographic  films  are  neutral  and  non-selective  in  their  effect 
on  colors.  They  are  the  same  films  which  have  been  for  some 
time  used  at  the  Harvard  Observatory  in  some  of  the  astronom- 
ical work. 

Where  measurements  are  made  of  surfaces  illuminated  by 
artificial  light,  the  color  difference  between  such  light  and  the 
photometer  lamp  is  less  marked  than  it  is  between  daylight  and 
the  lamp.  Street  lighting  can  be  measured  by  holding  a  piece 
of  white  Bristol  board  normal  to  the  direction  of  the  light  at  a 
uniform  distance  from  the  street  lamps  to  be  tested,  and 
measuring,  with  the  photometer,  the  amount  of  light  reflected 
from  the  board. 

A    GRAPHIC    ILLUMINATION    CHART. 

.•\  chart  was  presented  by  Mr.  Albert  F.  Parks  by  which  hori- 
zontal illumination  from  a  lamp  with  a  known  photometric 
curve  can  be  obtained  very  quickly  in  foot-candles.  The  chart 
is  one  which  is  very  easy  to  use  and  no  doubt  will  find  exten- 
sive use  for  the  purpose  for  which  it  is  intended  when  pub- 
lished in  the  society  Transactions. 

ENTERTAINMENT    FKATURES. 

Besides  the  luncheon  at  Cook's  restaurant  tendered  to  the 
convention  on  Tuesday,  the  entire  party  was  taken  by  boat 
Wednesday  afternoon  to  Nantaskct  Beach,  where  a  shore  din- 
ner was  given,  which  was  a  novelty  to  not  a  few  of  the  mem- 
bers. Following  this,  tickets  were  given  to  all  the  attractions  in 
Paragon  Park.  All  the  local  arrangements  were  beautifully 
carried  out  by  Mr.  John  Campbell,  chairman  of  the  convention 
committee. 
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Letters  to  the  Editors. 

Transmission   Cable   Spans. 

I  o  the  Julilors  of  Electrical  World: 

Sirs:— In  your  editorial  of  July  13,  relating  to  papers  pre- 
sented by  Messrs.  Hewlett  and  lUick  at  tlie  recent  A.  I.  E.  E. 
Convention,  you  state  that  "tlie  permissible  length  of  span  is  de- 
termined by  .  .  .  the  proper  securing  of  lines  against  damage 
by  swaying  ..."  in  another  of  your  recent  issues  a  similar 
statement   was   also  made. 

.\bout  four  years  ago  the  wriu-r  in  designing  and  construct- 
ing a  transmission  line  along  a  right  of  way  where  installing 
poles  was  a  difficult  problem,  made  some  tests  on  the  liability 
of  aerial  cables  swinging  together.  Two  cables  of  4-0  alumi- 
num were  erected,  spaced  24  inches  apart  in  a  span  of  5CO 
feet  and  having  a  sag  of  25  feet.  With  wind  up  to  si.xty  miles 
per  hour  the  cables  showed  no  tendency  to  swing  together,  the 
original  spacing  being  preserved  thrwughout  practically  tlic  en- 
lire  swing  of  the  cables. 

This  experiment  led  to  the  installation  of  a  transmission  line 
with  wooden  poles  and  spans  up  to  .325  feet,  having  a  sag  of 
approximately  9  feel.  This  line  was  recently  rebuilt  by  sub- 
stituting heavier  cabU',  .ind  the  cable  was  given  a  sag  up  to  12 
feet. 

There  is  installed  over  the  Calumet  River  at  South  Chicago, 
a  six  cable  span  of  400  feet  with  18  ft.  sag.  the  cables  being 
supported  at  their  ends  in  the  s.inic  horizontal  plane  and  spaced 
approximately  30  niches  .iparl.  Tins  span  has  l)cen  subjected 
to  the  severest  winds  of  Lake  Michigan  and  there  has  been 
absolutely  no  tendency  of  tlie  cables  to  swing  together. 

Snt-Tn  Ciiic.v.o,  li.i..  R.  Tschentschek. 


Simplified  Spelling. 

/.-  ///,•  l-Alitvrs  of  lilcctrhal   World: 

Sins :— Permit   me   to   say    a    few    words    suggested    by    I'rof. 
William  Kent's  interesting  letter  which  appeared  in  the  F.i.icc- 
lUKAi.  WoKi.D  of  July  20. 

■    Prof.  Kent  proposes,  as  llie  standard  of  good  usage  in  siiell- 
ing,  the  agreement  of  two  niciitern  dictionaries. 

As  a  basis  for  argument,  such  a  tentative  defniition  should 
prove  eminently  satisfactory,  and  opens  the  way  for  the  broad 
discussion  as  to  what  modern  dictionaries  w'ould  best  be  selected 
to  establish  a  consensus  of  opinion  as  to  usage. 

To  this  open  question.  Prof.  Kent's  answer  would  apiiirar  to 
be  th;a  the  present  editions  of  Webster's  and  the  Century  dic- 
tionaries would  be  satisfactory. 

1  should  like  lo  suggest,  however,  that  fundamentally  the 
question  how  we  should  spell  lies  deeper  than  in  deciding 
what  are  ihe  liest  arlil'icial  standards  or  authorities.  Would  we 
not  find  .1  more  fundamental  and  reasonable  basis  for  ap- 
|iMi,u-liing  Ihe  subject  by  defining  what  our  spelling  is,  in  terms 
of  Ihe   function  which  it   is  used  to  perform? 

Would  il  nol  be  r.itional  to  say:  .\  written  l;inguage  is  :i 
syslem  of  syniliols,  niulually  agreed  upon  by  those  who  use  it, 
for  the  purpose  of  representing  the  spoken  language,  or  for 
recording  the  thoughts  wdiicli  may  be  exprest  in  spoken  words? 
Of  such  a  system,  our  spelling  is  an  example. 

This  definition  postulated,  would  it  not  be  rational  lo  define 
.good  usage  in  the  written  language  as ; — The  selection  of  the 
most  suitable  system  of  symbols,  that  can  be  mutually  afireed 
upon,  for  adequately  fulfilling  the  functions  which  the  .symbols 
are  intended  to  serve? 

b'rom  this  it  follows  that  further  argument  turns  upon  the 
questions,  what  system  is  most  suitable  and  what  symbols,  or 
combin.iiion  of  symbols,  can  be  mutually  agreed  upon. 

The  answer  to  these  questions  (.which  for  brevity  I  give  with- 
out argument)  are: 

First,  a  phonetic  system  of  writing  is  the  best  that  has  yet 
been  invented.  It  is  the  ideal  guiding  principle  compared  with 
which  all  other  considerations  are  secondary;  it  is  almost  the 
onlv  element  of  value  in  our  present  sysleni. 


Second,  as  to  mutual  agreement  for  the  spelling  of  our  lan- 
guage, we  must  accept,  as  a  practical  basis,  our  present  alpha- 
bet, and  such  word-form«  as  may  be  mutually  intelligible  to  the 
users  of  English. 

With  these  rational  principles  of  orthography  thus  briefly 
outlined,  we  are  prepared  to  answer  Prof.  Kent's  specific  in- 
quiry, when  he  asks,  why  should  we  spell  "practise"  with  s  in- 
stead of  c.  The  reason  is,  that  when  spelled  with  s,  the  word 
"practise"  approaches  more  nearly  to  the  ideal  phonetic  sys- 
tem, and  at  the  same  time,  that  form  is  not  so  radical  a  change, 
from  the  form  which,  for  a  while,  has  been  the  more  common 
one,  as  to  render  il.  in  any  essential  sense,  mutually  unin- 
telligible. 

Some  day  we  shall  drop  the  tlnal  e  from  "practise,"  which  in 
the  old  form  "practice,"  served  the  purpose  of  giving  to  c  the 
soft  sound  like  s.  We  shall  then  write  "practis"  which  is  the 
pure  phonetic  form  of  the  word,  and  is  the  amended  form  ap- 
proved by  the  Philological  Societies  of  both  England  and 
America,  being  so  listed  along  with  some  .3500  amended  spell- 
ings in  the  Century  Dictionary. 

Is  it  rational,  that  we  should  use  the  two  letters  ce  when  our 
alphabet  (deficient  tho  it  is)  has  a  single  symbol  s,  which 
answers  best  Ihe  purpose  for  which  spelling  was  invented?  In 
the  Scientific  .Alphabet  promulgated  by  the  .\merican  Philologi- 
cal Association  and  adopted  by  other  eminent  and  expert 
authorities,  the  letter  s  always  has  its  own  proper  hissing  sound 
and  none  other,  while  c  always  has  its  hard  sound  of  which  k 
is  a  redundant  equivalent.  |  Except  in  the  diagraphs  sh  and  ch.] 
That  is  the  reason  "practise  should  be  spelled  with  s  in- 
stead of  with  c." 

Such  considerations  as  these,  show  that  there  are  fundamen- 
tal principles  involved,  in  this  question  of  phonetics  and  spell- 
ing, to  which  the  discussion  of  the  best  artificial  standards  and 
the  recommendations  of  any  particular  board  or  association  are 
only  important  incidentals,  leaving  the  way  open  lor  dilTerences 
of  opinion  as  to  expediency  and  method,  without  in  any  way 
compromising  the  fundamental  principle  of  developing  in  our 
system  of  spelling,  that  ivhicli  is  best,  because  useful,  and  elimi- 
nating that  zc'hich  is  bad,  because  zvasleful. 

Thus  Prof.  Kent  points  out,  what  he  holds  to  be.  objection- 
able ambiguities  in  two  of  the  words  given  in  the  300  word 
list  of  the  Simplified  Spelling  Roard.  namely,  "past"  and 
"passed ;"  "mist"  and  "missed,"  and  indeed  there  are  so  many 
other  W'Ords  that  could  well  be  amended,  against  which  this 
criticism  could  not  be  raised,  that  it  would  seem  expedient  to 
leave  the  spelling  of  homonymous  words  untouched  and  to 
follow  the  rule,  that,  where  a  valid  distinction  would  be  lost, 
at  least  for  the  present,  no  change  should  be  made.  Per- 
sonally, I  believe  the  scarecrow  of  ambiguity  raised  in  the  field 
of  a  pure  phonetic  system  has  been  very  much  overworkc<l  am! 
it  is  instructive  to  note  that  those  who  raise  this  bogy-man  do 
not  show  their  sincerity  by  suggesting,  that  where  ambiguity 
HOW'  exists,  in  words  spelled  alike,  but  pronounced  differently. 
any  change  should  be  made.  If  they  did.  their  arguments 
would  indicate  more  of  reason  and  less  of  prejudice.  Why,  for 
instance,  spell  close,  meaning  near,  in  the  same  way  as  close, 
meaning  to  shut,  when  by  writing  them  more  nearly  phonetic, 
we  have  close  and  close'  Why  spell  boi<\  a  salute,  the  same  as 
bozc,  an  arrow -shooting  weapon,  when  one  could  be  written 
hiiu.  the  other  bo,  leaving  the  form  bozc  for  the  prow  of  a  boat? 

Thus  it  is  that  many  arguments  against  the  betterment  of 
our  spelling  are  only  pretexts  (unwittingly  .so,  it  may  be.> 
advanced  in  the  desire  to  appear  rational  while  governed  by 
prejudice. 

Prof.  Kent's  explanation  of  his  personal  antipathy  to  the  form 
thru  is  interesting.  The  reason  assigned  being  that  thru  is 
likely  to  he  confounded  with  then,  when  carelessly  written.  I 
Mo  not  believe  he  wishes  this  to  be  taken  as  a  serious  argument, 
for,  so  for  as  the  ariiumenl  from  ambiiiuity  is  concerned,  there 
is  no  more  rea.son  to  use  the  cjaculatory  grunt  "oufih"  to  dis- 
tinguish thru  from  then,  than  there  would  be  to  introduce  the 
same  combination  for  distinguishing  truth  from  tenth,  spelling 
it  trou(ihth.     I  might  sug.gest,  however,  that  1/  a  distinguishing 
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sign  iivfv  required  for  thru,  a  rational  one  would  be  a  short 
horizontal  line  or  dash  over  the  ».  which  then  makes  the  spell- 
ing absolutely  phonetic  in  accordance  with  the  Scientific 
Alphabet. 

The  real  explanation  of  the  rather  prevalent  aversion  to  the 
form  thru  is  to  be  found,  not  in  any  fault  in  the  form  of  the 
word  itself,  but  in  the  constitution  of  man's  mind.  It  is  the 
distress  of  readjustment,  experienced  by  some,  to  any  radical 
innovation  however  wise.  When  compared  with  the  .Anglo- 
Sa.xon  forms  thurh,  later  at  times  thruh,  from  which  it  is  de- 
rived, the  form  thru  does  not  appear  unusual,  but  by  compari- 
son with  the  more  recent  form,  through,  it  is  seen  to  be  a  rather 
violent  break  with  the  immediate  past,  a  circumstance  which  to 
some  people  seems  peculiarly  irritating,  and  to  Seek  any,  more 
reasonable,  objection  than  that  of  unfamiliarity  is  simply  man's 
desire  to  believe  hiiuself  rational  where  his  proclivities  are  un- 
fortunately asinine.    (See  Prof.  Lounsbury's  "Confessions  of  a 


Spelling  Reformer"  in  Atluiitit  Moiillily  for  May.  igo^.") 
In  a  fair  and  open  mind,  the  appreciation  of  the  consistent 
and  true  will  generally  prove  a  far  stronger  mind-motive  than 
the  indifferent  apathetic  tendency  to  drift  along  the  channel  of 
least  resistance,  thus  the  predominating  motive  of  our  tem- 
perament will,  to  a  large  degree,  determine  our  attitude  toward 
the  movement  for  spelling  reform. 

Let  us  not  lose  ourselves  in  incidentals  and  trivialities,  but 
remember  that  our  written  language,  or  spellin'fe,  is  simply  a 
convention  to  be  mutually  agreed  upon,  and  just  as  in  mathe- 
matical and  physical  symbolism  it  is  our  endeavor  to  mutually 
agree  upon  the  most  suitable  system  of  conventions  and  syni- 
bols,  so  w-ith  our  spelling,  having  the  phonetic  principle  as  its 
basis,  it  should  be  our  endeavor  to  mutually  agree  upon  such 
symbols  and  their  combinations  as  are  best  suited  to  the  pur- 
pose intended. 

Perth  -\mi;ov,  X.  I.  !  x.^rv  1)    W'Aki.NG. 
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Dynamos,  Motors  and  Transformers. 

Cuiiipoiiiid  Altenuitois. — A.  Hevlaxu. — An  article  giving 
several  illustrations  of  compound  alternating-current  commu- 
tator machines  which  have  been  used  for  several  years,  with  an 
account  of  observations  which  have  been  made  during  the  use 
of  the  same.  Operation  in  parallel  of  a  number  of  such  ma- 
chines is  quite  satisfactory.  It  is  recommended  to  design  such 
machines  with  a  comparatively  "stiff"  held  and  not  to  use  too 
low  a  saturation  of  the  magnetic  circuit.  A  special  point 
which  is  discussed  in  the  article  refers  to  the  peculiar  behavior 
of  simply  compq^unded  machines  when  loaded  with  leading  cur- 
rents.— Elck.  Zeit..  July   14. 

Single-phase  Motor. — M.  Osnos. — .An  illustrated  translation 
in  abstract  of  his  recent  German  article  on  the  series-shunt, 
single-phase  motor  of  the  Felten  &  (iuilleaume-Lahmeyer 
Works. — Lend.  Elee.,  July  12. 

AUernatiKg-Current  Coiiiinutalor  Machines. — R.  Rukuex- 
BKRG. — .\  mathematical  article  on  eddy-current  losses  in  alter- 
nating-current machines  with  an  elliptic  rotating  field. — Elek. 
und  Masrh.,  July  7. 

Lamps  and  Lighting. 

Flame  .Ires. — .\.  Br.oMiK], — .\n  article  giving  general  con- 
^iderations  on  flame  arcs.  They  are  divided  into  two  classes  dis- 
tinguished by  the  nature  of  the  substances  which  are  used  and 
by  tlie  phenomena  which  predominate  in  the  production  of  the 
light.  The  first  class  is  that  of  flame  arcs  in  which  compounds  of 
alkaline  or  alkaline  earth  metals  are  employed,  giving  rise  to 
while  incandescent  fumes.  The  second  class  relates  to  the  arcs 
fornVcd  by  metals  or  compounds  of  the  iron  or  titanium  group, 
which  give  rise  to  luminescence  effects.  With  respect  to  the 
use  of  alkaline-earth  compounds.  Ra.sch  and  others  have  pro- 
posed the  use  of  pure  oxides,  but  this  has  not  found  industrial 
application  on  account  of  distinct  disadvantages.  Others  use 
electrodes  of  carbon  with  adilitions  of  mineral  substances. 
.\niong  the  latter  the  calcium  fluoride  inlmduced  by  Bremer 
is  the  most  favorable  one.  Certain  inconveniences  have  hcen 
eliminated  by  P.londel  in  his  "carbo-mineral"  arc.  Instead  of 
using  a  homogeneous  pencil  like  Brener,  Blondel  constructs 
his  pencil  with  two  zones,  the  central  one  being  strongly  im- 
pregnated while  the  outer  one  consists  of  pure  carbon  and  con- 
stitutes a  protective  envelope  preventing  the  access  of  air  to 
the  inner  core.  Hlondel  also  adds  certain  highly  refractory 
-alls  like  the  borates  of  the  alkaline  earth  niclals  atid  borates 
of  zinc,  etc.  He  then  briefly  discusses  "effect"  flame  arcs  of 
German  manufacturers.  The  .irliclc  is  lo  be  contiiuicd.— 
LEclairaye  Eleclriijue.  June  15  and  jg. 

Mercury  Arc.—}.  Polak.— The  conclusion  of  his  illustrated 
article  on  the  mercury  arc  and  its  technical  applications.  The 
.^inhor  first  gives  a   summary  "f   il>.-  .bff.r.nt    m.thr.ds   which 


are  available  for  starting  the  lamp  and  gives  briefly  the  funda- 
mental principles  of  its  operation,  discussing  how  it  behaves 
with  variations  of  voltage.  He  finally  discusses  the  attempts 
which  have  been  made  to  improve  the  spectrum  of  the  mercury 
arc.  Concerning  the  specific  power  consumption  it  is  stated 
that  a  consumption  of  from  0.45  to  0.5  watt  per  hepner  candle 
(including  the  series  resistance)  can  be  obtai-ned  in  practice. 
Kuch  and  Retschinsky  have  obtained  even  a  consumption  of 
0.185  w3tt  per  hefner  candle  with  a  column  of  light  27 
centimeters  in  length  using  very  high  vapor  pressure.  The 
mercury  vapor  lamp  is  the  more  economical  the  greater  the  dis- 
tance between  the  electrodes. — Elek.  Zeit.,  June  27. 

A  ew  Incandescent  Lamps. — .\n  article  giving  a  brief  sum- 
mary of  recent  advances  in  incandescent  lamps,  dealing  with 
the  graphitized  filament  lamp,  tlie  tungsten  filament  lamp,  the 
tantalum  filament  lamp,  the  helion  lamp,  the  osmium  filament 
lamp,  and  the  Xernst  lamp  and  giving  also  some  notes  on  re 
cent  developments  in  incandescent  gas  lighting.  The  same 
issue  contains  an  illustrated  article  on  the  fundamental  prin- 
ciple of  artificial  illumination. — Eng'ing  \ews.  July  25. 

Power. 

It.ilian  Water  Power  Plant. — G.  Anfossi. — .\n  article  on  the 
change  which  the  water  power  plant  of  .Acquedotto  do  Ferrari 
Gallieri  near  Genoa  is  undergoing.  This  was  the  first  large 
Italian  transmission  plant,  built  in  1889,  and  in  it  the  direct - 
current  series  system  of  Thury  was  used.  The  plant  was  en- 
larged in  1901  and  three  different  water  falls  were  developed 
in  three  power  stations  containing  series  dynamos  for  1000 
volts  and  50  amperes,  constant  direct  current.  The  transmis- 
sion e.  m.  f.  with  16  machines  in  series  is  16.000  volts.  Since  at 
low  load  one  of  the  plants  was  imloaded  and  further  de\elop- 
nients  were  not  possible,  it  was  decided  to  unite  the  three  power 
stations  in  a  single  one  and  employ  three-phase  tran.smission  at 
25,000  volts.  The  new  power  plant  will  contain  10  turbines  of 
from  300  to  .ioo  hp  running  at  530  r.  p.  m.  Three  Pclton  tur- 
bines will  drive  each  two  Thury  machines  for  1000  volts  and 
50  amperes,  while  the  other  turbines  will  drive  ihrec-phasc 
generators  of  500  kilovolt-aniperes  at  5000  volts,  the  frequency 
being  50.  The  voltage  is  raised  from  .SOOO  to  25,000  for  trans- 
mission. The  direct-current  transmission  circuit  has  a  length 
of  20  km  and  consists  of  two  independent  lines,  each  of  two 
wires  of  65  square  mm  cross-section,  while  the  three-phase 
transmission  has  a  length  of  14  km  and  consists  of  three  wires 
each  of  20  sipiare  mm  cross-section. — Asso:.  Ellet  llaliaiia. 
March  and  .April:  abstracted  in  Elek.  und  Masch.,  July  7. 

Kef  use  Destructors. — G.  Dkttm.\r. — The  first  parts  of  a' long 
article  on  the  value  of  refuse  destruction  for  electrical  ciigi- 
lu'cring.  The  author  discusses  the  different  methods  for  re- 
moving the  rcfu.se  and  gives  data  on  its  compiisilion.  the  quan- 
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lily  and  calorific  value.  In  most  cities  which  have  interested 
themselves  in  the  refuse-destructor  problem,  it  has  been  found 
that  the  refuse  may  he  easily  used,  without  any  addition  of 
coal,  in  specially  constructed  furnaces  for  steam  raising.  How- 
ever, the  quantity  and  the  composition  of  the  refuse  varies  and 
especially  the  calorific  value  is  higher  in  summer  than  in  winter. 
The  author  then  describes  several  refuse-destructor  plants 
erected  by  English  and  by  German  firms. — Elek.  Zeit.,  June  27, 
July  4  and   11. 

Steam  Turbines. — An  article  by  F.  Langen  gives  results  of 
some  recent  tests  of  steam  turbines  in  commercial  practice. 
In  another  article  \V.  A.  Mueller  discusses  the  question  whether 
a  200  hp  steam  turbine  installation  is  economical,  and  shows 
that  to  compare  it  with  a  reciprocating  engine  plant  it  is  not 
suflicicnt  to  compare  the  steam  consumption  in  the  two  cases, 
but  the  yearly  cost  of  operation  with  both  machine  types  must 
be  considered  also.  He  shows  that  in  a  certain  case  a  200  hp 
steam-turbine  installation  may  be  more  economical  than  a  200  hp 
reciprocating-engine  plant,  although  the  steain  consumption 
of  the  former  is  higher. — Zeit  f.  d.  ges.  Turbinenw.,  May  20; 
abstracted  in  Elek.  und  Masch.,  July  7. 

Water  Pozver  Plant. — An  illustrated  description  of  the 
hydro-electric  station  utilizing  the  Traun  Falls.  It  contains 
three  three-phase  generators  each  of  iioo  kw  at  10,000  volts. 
There  are  four  transmission  lines  one  of  which  acts  as  a  re- 
serve to  the  power  plant  of  St.  Wolfgang,  which  is  also  de- 
scribed. It  really  consists  of  three  plants,  a  small  steam  plant 
of  30  kw  and  two  water  powet-  plants  of  too  kw  and  50  kw 
respectively. — Elek.  und  Masch.,  June  30. 
Traction. 

Single-Phase  Railroad. — E.  Kerkaber. — A  description  of  the 
new  Val  Brembano  single-phase  railroad  which  has  a  length  of 
30  km  and  runs  from  Bergamo  to  San  Giovanni  Bianco. 
Power  is  supplied  from  a  hydro-electric  station  near  one  end 
of  the  line.  The  electric  locomotives  were  built  by  the  West- 
inghouse  Coinpany.  Each  is  equipped  with  four  75-hp,  single- 
phase  commutator  motors  designed  for  250  volts,  geared  to  the 
four  axles. — L'Elletricista,  June  i  ;  abstracted  in  Elek.  und 
Masch.,  July  7. 

Petersburg. — Orcabkal". — .\n  illustrated  description  of  the 
new  electric  street  railway  system  of  Petersburg,  which  is  in 
course  of  construction.  The  power  station  contains  three 
turbo-alternators,  each  of  2200  kw  generating  three-phase  cur- 
rents at  6600  volts.  The  substations  are  equipped  with  rotary 
converters  of  750  and  500  kw.  The  three-phase  cable  net-work 
is  designed  for  6600  volts  and  ihe  direct-current  net-work  for 
600  volts. — Elek.  Zeit.,  July  11. 

Installations,  Systems  and  Appliances. 

Austrian  Central  Station  Policy. — W.  vox  Winkler. — ."Kn 
article  on  the  policy  of  central-station  management  under  such 
conditions  as  e.xist  in  the  .A.ustrian  Alps.  The  following  data 
refer  especially  to  the  City  of  Klagenfurt.  The  author  first 
discusses  the  right  of  an  electric  station  to  connect  to  its  net 
work  only  such  plants  as  have  been  erected  by  the  station 
itself.  The  prices  for  electrical  energy  in  Klagenfurt  are,  if 
metered,  9  cents  per  kw-hour  for  lamps  with  discounts  up  to 
JO  per  cent.  For  motors  the  charge  is  4  cents  with  discounts 
up  to  70  per  cent.  The  average  price  paid  for  lighting  on  a 
flat  rate  is  4.2  cents  and  if  metered  7.2  cents,  for  motive  pur- 
poses 1.6  cent  and  for  public  lighting  1.6  cent.  Gas  costs  7.2 
cents  per  cubic  meter  for  lighting  and  3.6  for  power  purposes. 
The  electric  station  has,  therefore,  no  difficulty  in  getting  new 
customers,  especially  after  the  new  metallic  filament  lamps  have 
been  introduced.  No  special  canvassing  is  being  done.  By  a 
systematic  introduction  of  meters,  the  consumption  curve  has 
liccome  far  more  favorable  since  the  connections  and  the  num- 
ber of  kw-hours  sold  have  increased  while  the  maximum  load 
during  the  day  has  somewhat  decreased.  On  account  of  the 
danger  from  ice  in  winter  the  2400-hp  hydro-electric  station  is 
now  to  be  supplemented  by  a  t20O-hp  steam  station  which  acts 
as  reserve. — Elek.  und  Masch..  July  7. 

Wires,  Wiring  and  Conduits. 

IVclrrlric   l,Ks:u-s  in  (^)»,/,  »,v,tc  ,,,,,/  (-,;,/.■>■  -   V,    MoNASCH.— 


The  conclusion  of  his  long  article.  His  results  are  summed  up 
as  follows.  In  all  the  dielectrics  tested  (various  kinds  of  glass 
ebonite,  dielectric  of  the  Grisson  condenser  plates,  impregnated 
jute)  the  square  law  (according  to  which  the  loss  is  propor- 
tional to  the  square  of  the  voltage)  is  obeyed  with  perfect 
accuracy  when  the  voltage  alone  is  varied.  Apparent  digres- 
sions from  the  square-law  result  whenever  another  quantity 
by  which  the  loss  is  influenced  (for  instance,  the  temperature) 
is  varied ;  in  glass  and  ebonite,  tested  in  this  respect,  the  loss 
increases  appreciably  even  with  a  small  rise  of  temperature. 
In  the  cables  tested,  however,  the  departure  from  the  square 
law  caused  by  rise  of  temperature  occasioned  by  the  loss  itself 
does  not  take  place  except  above  the  working  voltage ;  the  loss 
thus  increases  strictly  in  proportion  to  the  square  of  the  volt- 
age in  these  cables  also.  A  further  apparent  digression  from 
the  square-law  is  exhibited  by  the  loss  in  a  condenser  at  high 
voltages  if  point  discharges  are  allowed  to  take  place.  In  this 
case  the  loss  caused  by  the  point  discharges,  increasing  much 
more  quickly  than  the  square  of  the  voltage,  soon  becomes 
so  large  at  high  voltages  that  in  comparison  with  it  the  amount 
of  energy  wasted  in  the  dielectric  itself  is  almost  inappreciable. 
The  energy  loss  in  the  dielectric  is  proportional  to  the  capacity, 
and  may  be  considered  as  proportional  to  the  frequency  through 
the  range  of  frequencies  used  for  technical  purposes.  .-Mthough 
only  dielectrics  with  comparatively  small  loss  were  selected,  the 
amount  of  the  loss  exhibits  rather  considerable  differences  in 
the  different  materials  tested.  Great  variety  in  the  loss  was 
found  with  different  kinds  of  glass.  The  smallest  loss  in  all 
the  solid  dielectrics  tested,  except  paraffin,  was  observed  in 
flint-glass,  while  the  loss  in  the  cable  insulated  with  rubber  and 
impregnated  jute  was  only  slightly  greater.  Owing  to  strict 
compliance  with  the  square-law  the  quantity  by  which  the  loss 
is  measured  remains  the  same  at  all  voltages,  and  there  is, 
therefore,  no  reason  for  undertaking  the  measurements  at  high 
voltages.  Since  exact  measurements  of  loss  can  be  made  at 
comparatively  low  voltages  for  capacities  of  o.coi  mfd.  and 
upwards,  the  method  presents  a  suitable  means  for  determin- 
ing th&  energy  loss  in  dielectrics.  .A.s  to  cables,  especially,  far 
more  accurate  measurements  can  be  made  on  pieces  a  few 
meters  in  length  at  from  iioo  to  1500  volts  than  by  the  method 
used  hitherto  on  lengths  of  several  hundred  meters  and  at  much 
higher  voltages.  The  method,  therefore,  appears  to  be  very 
well  suited  for  technical  measurements  of  loss  in  cables,  and 
moreover,  it  might  replace  advantageously  the  insulation  test 
on  alternating-current  cables,  as  it  provides  all  the  effects  re- 
quired by  an  insulation  test  on  such  cables  and  is  much  more 
to  the  point  than  the  methods  used  hitherto  for  this  purpose. 
In  extensive  high-tension  cable  networks  the  amount  of  energy 
wasted  in  the  dielectric  is  by  no  means  negligible.  In  the  case 
of  short  or  medium  lengths  it  affords  by  far  the  greater  part 
of  the  no-load  loss,  and  only  in  very  long  uninterrupted  cable 
lines  can  it  be  neglected  in  comparison  with  the  copper  loss. — 
Lond..Elec.,  July  12 

Fuses. — A.  Schwartz  and  W.  H.  X.  James. — .\  communica- 
tion in  which  the  writers  object  to  a  recent  Statement  by 
Meyer  concerning  the  suitability  of  aluminum  for  fuse  wires. 
They  cannot  see  any  advantage  in  the  use  of  small  aluminum 
wires  as  compared  with  copper. — Lond.  Elec.  July  12. 

Electrophysics  and  Magnetism. 

Pinch  Phenomenon. — E.  F.  NoRTHRvr. — A  Physical  Society 
paper  on  "some  newly  observed  manifestations  of  forces  in 
the  interior  of  an  electric  conductor."  The  author  refers  to 
the  so-called  "pinch  phenomenon"  of  C.  Hering,  which  has  al- 
ready been  discussed  in  Electrical  World,  and  describes  a 
siinple  lecture-room  experiment  which  shows  this  phenomenon 
very  clearly.  He  then  gives  a  brief  theorj"  of  the  forces  around 
and  in  an  electric  conductor.  In  addition  to  the  field  of  force 
exterior  to  an  electric  conductor,  there  is  a  field  of  force  in  the 
substance  of  the  conductor  itself.  While  in  the  interior  of  a  solid 
cylindrical  conductor  the  field  intensity  increases  from  zero 
at  the  axis  to  a  maximum  at  the  circumference,  the  conditions 
are  reversed  on  the  outside  of  the  conductor,  the  intensity  of 
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the  held  decreasing  witli  tlie  distance  from  the  axis.  The  fol- 
lowing experiment  illnstrates  the  variation  of  the  lield  within 
the  conductor :  The  glass  tube  shown  in  Fig.  I  is  closed  at 
the  top  and  the  bottom  with  copper  disks,  and  a  silk  thread 
is  stretched  along  the  axis  of  the  cylinder.  At  the  center  of 
the  cylinder  two  small  magmts  are  placed  with  their  south 
poles  pointing  to  the  axles  and  their  north  poles  to  the  cir- 
cumference. The  magnets  begin  to  rotate  as  soon  as  current 
is  sent  through  the  liquid.     When  the  current  passes  from  the 


FIG.    I. — PINCH    PHENOMEXOX. 

top  to  the  bottom  the  rotation  is  clockwise.  Reversing  the 
current  reverses  the  rotation.  This  result  depends  upon  the 
distribution  of  the  field  intensity  in  the  interior  of  a  conductor. 
There  exists  a  static  pressure  in  the  interior  of  a  conductor. 
This  pressure  may  be  shown  in  the  above  apparatus  by  sus- 
pending a  fine  manganin  wire  of  high  resistance  within  the 
liquid  column,  one  end  of  the  wire  being  fastened  to  the  upper 
copper  disk  near  its  circumference  and  the  other  end  to  the 
corresponding  point  of  the  lower  copper  disk.  The  wire  is 
slightly  longer  than  the  distance  between  the  disks  and  hence 
hangs  loose  between  them,  and  it  may  be  arranged  to  hang 
near  the  circumference  of  the  liquid  column.  When  current 
passes  through  the  liquid  column  a  current  in  the  same  direc- 
tion and  of  greater  current  density  also  passes  through  the 
wire.  On  completing  the  circuit  the  loose  wire  is  instantly 
urged  from  the  circumference  and  forms  a  bow,  which  bends 
toward  the  axis  of  the  liquid  column.  In  place,  now,  of  an 
actual  wire  in  the  inside  of  the  liquid  column,  this  liquid  col- 
umn may  be  considered  as  being  made  up  of  a  great  many 
filaments  parallel  to  the  column.  All  these  filaments  will  be 
attracted  toward  the  axle  of  the  cylinder,  so  that  if  the  con- 
ducting liquid  column  have  elastic  walls  it  will  contract  so  as 
to  diminish  in  cross-section,  and  in  consequence  increase  in 
length.  If  the  column  cannot  increase  in  length,  it  will  tend  to 
contract.  In  other  words,  there  will  be  a  static  pressure  at  the 
center  greater  than  the  pressure  near  the  surface.  This  pres- 
sure is  hydrostatic.  The  author  describes  an  experiment 
which  shows  the  existence  and  magnitude  of  this  hydrostatic 
pressure.  He  then  compares  the  forces  produced  by  an  elec- 
tric current  in  a  conductor  of  circular  cross-section  with  the 
forces  produced  by  gravity  in  the  interior  of  an  infinitely  long 
cylinder  of  the  same  radius  and  section  as  the  electric  con- 
ductor. He  finds  the  attraction  due  to  the  electric  current, 
which  would  act  on  a  unit  length  of  a  unit  current,  to  be  of 
the  same  nature  and  in  the  same  direction  as  the  gravitational 
attraction  which  would  act  on  a  gram  of  matter,  but  3928  times 
as  great,  the  number  of  units  of  current  per  unit  of  cross-sec- 
lion  of  the  conductor  being  equal  to  the  number  of  grams  of 
matter  per  unit  of  cross-section  in  a  unit  of  length  of  the 
cylinder.  It  is  then  shown  that  if  the  pinch  phenomenon  causes 
a  conductor  to  contract,  whatever  may  be  the  change  in  the 
diameter  of  the  conductor,  the  total  number  of  lines  of  force 
in  its  interior  remains  the  same,  provided  the  current  is  always 
the  same.  The  total  number  of  lines  exterior  to  the  conductor 
is  increased  when  the  conductor  diminishes  in  diameter,  and 
as  the  number  inside  the  conductor  remains  the  same,  the  co- 
efficient of  self-induction  of  a  small  wire  is  greater  than  that 
of  a  large  wire.     If  the  current  be  maintained  constant  when 


the  conductor  diminishes  in  diameter,  electromagnetic  energy 
is  stored  up  in  the  medium  around  the  conductor.  The  author 
finally  describes  an  arrangement  bj'  which  it  is  possible  to 
obtain  forces  of  sufficient  magnitude  to  be  useful  in  practical 
applications,  for  instance,  for  making  a  direct  or  alternating- 
current  ammeter  of  large  capacity.  The  internal  pressure  at 
one  point  in  a  conductor  is  here  added  to  that  of  another 
point,  and  so  on.  In  his  final  remarks  the  author  says  that  it 
is  qvite  certain  that  this  force,  which  depends  oniy  on  the 
square  of  the  current  and  linear  dimensions,  may  be  used  as 
an  accurate  measure  of  the  current,  either  direct  or  alternating. 
As  the  forces  can  be  enhanced  by  a  proper  disposition  of  iron 
in  the  heterogeneous  circuit,  inotors  without  brushes  or  slip 
rings  may  be  made  operative.  And  remembering  that  power 
is  the  product  of  current  and  electromotive  force,  it  is  not 
impossible,  even  if  large  operative  currents  are  required,  that 
fair  efficiencies  may  be  obtained. — Physical  Revie-w',  June. 

Magnetic  Alloys  of  Non-Magnetic  Elements. — J.  C.  McLen- 
nan.— An  account  of  a  series  of  experiments  made  concern- 
ing the  magnetic  properties  of  Heusler's  alloys,  and  relating 
mainly  to  magnetostriction  and  permeability.  One  of  the  re- 
sults is  that  the  permeability  of  these  alloys  can  be  consider- 
ably increased  by  continued  heating  at  moderate  temperatures. 
In  general  it  seems  that  the  magnetic  properties  of  the  different 
alloys  are  intimately  associated  with  their  molecular  structure, 
and  since  the  structure  of  an  alloy  at  any  temperature  can  be 
ascertained  by  rapid  cooling  from  that  temperature,  it  is  possi- 
ble that  the  magnetic  properties  of  the  alloy  may  also  be  in- 
vestigated by  the  same  procedure.— P/ijw.  Revieiv,  June. 

Arc  Spectra— W.  J.  Humphreys. — Two  Physical  Society 
papers,  in  the  first  of  which  some  effects  of  heavy  pressures 
(42,  69  and  102  atmospheres)  on  the  arc  spectra  of  a  number 
of  metals  are  described.  In  the  production  of  arc  spectra  un- 
der heavy  pressure  it  is  necessary  for  one  of  the  poles  to  ro- 
tate, since  it  is  not  possible  at  pressures  of  50  or  more  atmos- 
pheres, at  least  with  ordinary  voltages  of  250  or  less,  to  main- 
tain a  steady  arc  between  fixed  poles.  The  apparatus  for  the 
production  of  a  rotating  electric  arc  under  heavy  pressures 
is  described  in  a  second  paper.— Physical  Review,  June. 

Determining  the  Potential  of  Hot  Gases.— C.  D.  Child.— .\n 
article  in  which  the  author  points  out  that  the  determination 
of  the  potential  of  hot  gases  by  carbon  pencils  is  liable  to  in- 
troduce errors,  since  between  the  hot  carbon  and  the  surround- 
ing bodies  there  is  an  e.  m.  f.  which  depends  in  amount  and  sign 
on  the  teinperature  of  the  carbon.- F/iy.vii-(i/  A'criVw,  June. 

Electrochemistrv  and  Batteries. 

Determining  the  Sice  of  a  Storage  Battery  for  a  Given  Load 
Curve. — W.  Peukert. — The  author  has  formerly  given  a  for- 
mula on  the  relation  between  the  ampere-hour  capacity  of  an 
accumulator  and  the  discharge  current.  This  formula  is  i" 
/  rr  A',  in  which  the  exponent  n  depends  only  on  the  construc- 
tion of  this  battery  and  is  a  constant  for  the  same  type  of 
plates  and  the  same  sj'stem  of  storage  batteries.  K  changes 
with  the  size  of  the  battery  of  a  given  .system.  The  constant 
K  may  be  easily  calculated  for  all  dilTerent  sizes  of  a  system 
if  it  is  known  for  the  smallest  size  only.  If  the  problem  is  to 
find  the  proper  size  of  a  storage  battery  to  satisfy  a  given  load 
curve,  the  constant  K  corresponding  to  this  load  curve  is  to  be 
found.  For  this  purpose  the  author  plots  the  current  curve  1 
over  a  given  period  of  time  and  then  plots  as  a  second  curve 
the  curve  1".  The  surface  included  between  this  latter  curve 
and  the  axes  of  the  ordin.-.tes  gives  the  constant  K.  The  au- 
thor finally  shows  that  the  above  formula  is  also  valid  for  tlu- 
Edison  alkaline  battery.— £/fA-.  Zcit,  July  18. 

Units,    Measurements   and    Instruments. 

Hot-lVire  Instiur.ienl. — An  ilhislratcd  description  of  the  hot- 
wire instrument  of  Chauvin  and  .Xrnaux,  which  may  be  used 
as  ammeter,  voltmeter,  wattmeter  and  phase  meter.  As  shown 
in  Fig.  2,  it  consists  essentially  of  the  hot-wire  A  C  D  B,  which 
is  fixed  in  the  two  metallic  blocks  A  and  B  and  passes  around 
the  cylinder  D.    Connection  is  made  at  C  between  the  wire  anil 
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the  spring  /;'  F,  as  shown  in  the  illustration.  A  thin  rod  /„ 
which  is  fixed  to  the  cylimler.  stretches  a  cocoon  threat!  which 
transmits  to  the  needle  on  the  dial  the  displacement  of  the 
cylinder  due  to  the  unequal  elongation  of  the  two  halves  of  th<; 
hot  wire.  Temperature  increases  in  the  testing  room  are  with- 
out   influence    on    the    instrument    hecause    they    cause    equal 


niancnt  horseshoe  magnet  B.  When  alternating  current  is  sent 
through  the  primary  coil,  currents  are  produced  in  the  sec- 
ondary winding,  which  then  o.scillates  in  a  horizontal  plane  so 
that  a  light  ray  which   falls  on  the  mirror  m   is  reflected  and 


— HOT  WIRE    I.NSTRL'.MEN'T. 


elongation  of  both  halves  of  the  hot  wire.  The  right-hand 
diagram  shows  the  connections  of  the  instrument  when  used 
as  a  wattmeter.  The  terminals  .-/  and  B  are  connected  to  a 
resistance  S  in  one  main  conductor,  while  the  terminal  C  is 
connected  through  a  non-inductive  resistance  R  to  the  second 
main  conductor.  .\  current  proportional  to  the  main  current 
flows  through  the  whole  hot  wire  in  the  direction  of  the  drawn- 
out  arrows,  while  a  current  proportional  to  the  tension  flows 
through  the  hot  wire  in  the  direction  of  the  dotted  arrows. 
Ihe  second  current,  therefore,  increases  the  first  current  in 
one  half  and  diminishes  it  in  the  other  half  of  the  hot  wire.  If 
the  connection  at  B  is  broken,  the  apparatus  measures  the  volt- 
age. H  A  and  C  arc  connected  to  S  and  the  connection  B  is 
broken  the  instrument  measures  the  current,  while  with  the 
connections,  as  shown  in  the  right-hand  diagram,  the  watts  arc 
measured.  If  the  three  measurements  are  made  quickly  in  .suc- 
cession, the  power  factor  may  also  be  found. — l.'EU-i-..  .\pril 
27 ;  abstracted  in  f.lck.  uiid  Mascli.,  June  30. 

Constant  Picqutvuy.—'R.  H.  Hough  and  F.  We.v.nf.k.— .\ 
I'hysical  Society  paper  on  an  investigation  in  whicli  the  re- 
quirement was  to  have  a  very  constant  frequency  even  w^hen 
the  power  was  changed  considerably.  The  paper  refers  to  the 
operation  of  a  direct-current  shunt-wound  motor  in  syn- 
chronism with  a  tuning  fork.  In  the  arrangement  described 
the  dynamo  voltage  is  so  regulated  as  to  keep  the  motor  at  a 
constant  speed.  On  the  shaft  of  the  motor  is  a  half-ring  com- 
mutator. Two  brushes  bearing  on  this  commutator  are  con- 
nected to  the  terminals  of  an  au.xiliary  resistance  in  the  field 
circuit  of  the  dynamo.  The  arrangement  shunts  the  auxiliary 
resistance  of  the  dynamo  during  one-half  of  each  revolution 
of  the  motor  armature.  This  action  increases  the  field  current 
of  the  dynamo'and,  tlierefore,  the  voltage  generated.  In  par- 
allel with  these  brushes  is  a  contact  operated  by  a  tuning  fork 
and  closed  during  one-half  of  each  of  its  vibrations.  When 
the  phase  of  the  commutator  is  90°  behind  the  pha.se  of  the 
tuning  fork,  the  auxiliary  resistance  during  three-fourths  of 
each  revolution  of  the  motor  armature  and  the  dynamo  gener- 
ates a  definite  voltage  corresponding  to  this  phase  ditierence. 
Now  if,  due  to  any  cause  whatever,  the  speed  of  the  motor 
is  decreased  slightly,  the  phase  difference  continually  increases 
(and  therefore  the  field  current  of  the  dynamo  and  conse- 
(|uently  the  voltage  generated  also  increase)  until  the  power 
supplied  to  the  motor  is  suHicient  to  keep  it  from  falling  below 
synchronism.  Or,  if  due  to  any  cause  whatever,  the  speed  of 
the  motor  increases  slightly,  the  phase  difference  continually 
ilecreases,  and  consequently  the  power  supplied  to  it  decreases. 
This  action  prcvcnis  it  from  going  above  synchronism. — Physi- 
itil  Rcrii'-i',  June. 

Oscilloynifli- — A  description  of  the  oscillograph  of  Abraham, 
constructed  by  Carpentier.  lor  throwing  alternating-current 
curves  on  a  screen  in  a  lecture  room.  It  consists  essentially, 
as  shown  m  Fig.  3,  of  an  electromagnet  .■/  consisting  of  tliin 
iron  sheets  and  provided  with  a  primary  winding  through 
which  passes  the  current  the  curve  of  which  is  to  be  tested. 
The  secondary  coil,  which  consists  of  a  single  winding  C.  is 
suspended  on  thin  cocoon  threads  ff  so  as  to  be  parallel  to  the 
primary  windini;.     The  whole  is  placed  in  the   lield  of  a  pcr- 


n...  3, — ((.scillo<;kaph. 

throws  an  image  on  the  screen.  By  means  of  rotating  mirrors 
and  a  rotating  prism  the  image  is  elongated  into  a  continuous 
curve. — L'Elcc,  May  4;  abstracted  in  F.lck.  und  Mascli., 
June  30. 

Determining  the  Phase  Difference  in  Thrce-Phase  Plants. — 
P.  HuMANX. — If  in  a  well-balanced  three-phase  system  the 
energy  is  measured  by  means  of  two  watt-hour  meters  or 
meters  connected  according  to  the  system  of  Aron.  the  power 
factor  may  be  found  from  the  ratio  of  the  two  readings.  For 
this  purpose  a  curve  is  plotted  which  gives  the  relation  between 
that  ratio  and  the  power  factor. — Eleh.  Zeit.,  July  18. 

Hysteresis  Tests. — G.  Kapp. — A  paper  illustrated  by  dia- 
grams on  a  method  of  plotting  the  hysteresis  loop  for  iron 
The  method  depends  on  noting  the  form  of  the  time-current 
curve  after  a  sudden  reversal  of  the  e.  ni.  f.  applied  to  a  coil 
surrounding  the  iron  to  be  tested.  The  method  is  applicable 
to  transformers. — Lond.  Elec.  Eng'ing,  July  1 1. — Lond.  Elec., 
July  12. 

Switchboards  for  Testing  Work. — L.  Solomo.v. — An  illus- 
trated article  in  which  the  author  deals  with  the  design  of 
switchboards  used  for  testing  purposes,  and  describes  a  switch- 
board employed  at  present  at  the  Central  Technical  College  in 
London. — Lond.  Elec.,  July  12. 

Resistance  Thermometers. — H.  C.  Dickinson'  and  E.  F. 
MiELLER. — .An  abstract  of  an  ( American  t  Physical  Society 
paper  on  the  calibration  of  calorimctrio  platinum  resistance 
thermometers. — ['hysical  Re<ie:c.  Junc 

Telegraphy,   Telephony   and   Signals. 

Electrocal>illary  Receii'cr  and  Relay. — .\  description  of  some 
recent  improvements  made  by  A.  Orling  in  his  clectrocapillary 
receiver  for  delicate  telegraphic  signals.  Fig.  4  represents  a 
siphon  recorder,  the  siphon  of  which  is  actuated  by  a  light 
bridge-piece  with   its  ends   resting  on   the   surface  of  mercury 
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in  a  capillary  tube.  The  mercury  column  is  interrupted  by  a 
drop  of  acidulated  water,  and  in  accordance  with  the  well- 
known  properties  of  this  arrangement,  the  slightest  difference 
of  potential  between  the  two  bodies  of  mercury  causes  a  dis- 
placement of  the  latter,  which  movement  is  communicated  to 
the  siphon  and  recorded  in  the  usual  way.  Fig.  5  relates  to 
the  use  of  the  apparatus  as  a  relay:  the  moving  arm  which  re- 
pl.ices  the  siphoi;  tube  is  kept  in  vibration,  and  it  plays  over  the 
surf.u-c  .11  ill.-  !«.■  iiu'd  iil.i!.-s  separated  by  .in  insulator.     The 
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movement  of  the  arm  to  one  side  or  the  other  closes  local  cir- 
cuits which  produce  corresponding  signals,  either  for  direct 
retransmission  or   for  reading. — Lond.  Elcc.  Review,  July  5. 

Relay. — An  illustrated  description  of  the  Steljes  relay  which 
consists  of  an  arrangement  wliich  has  for  its  object  the  pro- 
vision of  independently  pivoted  polarized  tongues  in  com- 
bination with  a  single  core,  whereby  three  or  more  circuits  can 
be  opened  and  closed  under  the  control  of  a  main  controlling 
circuit  or  three  or  more  other  devices  or  sets  of  mechanism  can 
be  operated  under  the  control  of  a  main  or  controlling  circuit. 
The  relay  has  recently  been  tested  by  the  British  Post  Office  for 
high-speed  telegraphy  with  good  results.  A  modification  of 
the  arrangement  may  also  he  used  in  connection  with  speed 
recorders,  etc. — Lond.  Elee.  Rez'iez^',  July  5. 

Teleflioiiy  and  High-Tension  Transinissioii.^F.  Schrottke. 
— The  first  part  of  a  mathematical  article  on  the  influence  of 
high-tension  transmission  lines  on  the  operation  of  telephone 
lines  in  the  neighborhood. — Elek.  Zeit.,  July   11. 

Detector  for  Electric  Waves. — L.  W.  Austin. — An  illustrated 
note  on  the  high-resistance  contact  thermo-electric  detector  for 
electric  waves.  The  principle  is  as  follows;  If  two  metals 
standing  far  apart  in  the  thermo-electric  series  be  so  brought 
in  contact  that  their  contact  resistance  is  sufficiently  high  and 
if  the  surfaces  of  the  metals  are  of  such  a  nature  that  heat  is 
not  conducted  away  too  rapidly  from  the  point  of  contact,  then 
tlie  passage  of  electrical  oscillations  through  the  junction  will 
produce  direct  electromotive  forces  which  may  be  detected  in 
a  galvanometer  or  a  telephone  in  series  with  the  thermo-ele- 
ment.  As  a  pair  of  metals  suitable  for  the  purpose,  tellurium 
and  aluminum  are  mentioned.  Silicon  may  be  substituted  for 
aluminum.  This  type  of  detector  compares  favorably  with 
the  electrolytic  type. — Phys.  Rev.,  June. 

Miscellaneous. 

Factories. — .\u  illustrated  description  of  tlic  switcli  ;ind 
switchboard  factory  of  Dornian  &  Smith  in  Salford.  and  a  de- 
scription of  the  works  of  J.  H.  Holmes  .&  Co.,  in  Xewcastle- 
on-Tyne  who  in  addition  to  making  direct-current  machines 
have  now  taken  up  the  luainifacture  of  three-phase  equipments. 
— Lond.   Elee.   Keiieie.    lulv   5. 


plete  the  book.  The  work  will  be  useful  to  mathematically 
trained  engineers,  who  make  a  special  study  of  fuses  and  their 
behavior. 


Les   L.wipes  a  Incwndescence   Ei.ectrique,s.      Par    J.     Rodet. 

Paris :      Gauthier-Villars.        200     pages,     92      illustrations. 

Price,  6  francs. 
The  first  chapter  of  this  volume  is  in  itself  a  valuable  trea- 
tise on  the  scientific  principles  involved  in  electric  illumination 
generally  as  well  as  on  the  theory  and  practice  of  photometric 
measurement.  The  second  chapter  is  interesting  mainly  from 
the  historical  point  of  view,  as  it  contains  a  notice  of  the 
progress  achieved  from  the  early  experiments  of  Justice 
Grove  (Sir  William)  in  1840,  down  to  the  novel  and  highly 
interesting  results  obtained  by  Mr.  Cooper  Hewitt  between 
1900  and  1906.  Subsequent  chapters  are  devoted  to  a  study  of 
the  best-known  forms  of  electric*  incandescent  lamps,  involv- 
ing their  construction,  physics,  illuminating  power  and  econ- 
omy. Among  them  are  the  carbon-filament  lamp,  the  osmium 
lamp,  the  tantalum  lamp,  the  Xernst  lamp  and  the  mercury- 
vapor  lamp.  The  writer  is  well  acquainted  with  the  work  done 
in  this  country  in  connection  with  the  progress  in  the  science 
and  art  of  electric  illumination  as  evidenced  by  his  frequent 
reference  not  only  to  Mr.  Peter  Cooper  Hewitt,  but  also  to 
such  men  as  Edison,  Kennelly.  Whiting.  Clifford,  as  well  as  to 
our  leading  electrical   periodicals. 

Reporting  Yacht    Races  by    Wireless 
Telephony. 

The  first  actual  application  of  radio-telephony  to  practical 
work  anywhere  in  the  world  was  made  at  Put-in-Bay.  in  Lake 
Erie,  during  the  week  of  July  15  to  20,  in  reporting  the  regatta 
of  the   Interlake  .Association.     The   Radio  Telephone  Company 


BOOK  REVIEWS. 


Tr.^ite  he  Phvsiqi-e.     Par  O.  D.  Chowlson.     Translated  from 
the   Russian   into   French   by  E.   Davaux.     Paris :   A.   Her- 
mann.    312  pages,   136  illustrations.     Price,  12  francs. 
This  is  the  third  part  of  the  first  volume  of  a  complete  trea- 
tise  of   physics    written   by    O.    D.    Chowlson,    who    holds   the 
chair    of    physics    in    the    L'niversity    of    St.    Petersburg,    and 
translated    from   the    Russian    .md    German   editions   by    M.    E. 
Davaux.     The  present   volume   treats   of  phenomena  connected 
with   the  liquid  and   solid   states   of  matter.     By  its   thorough- 
ness  of  treatment   and   the   excellence  of   the   diagrams,   it   re- 
minds one  of  the  classical  "Cours  de  Physique  dc  I'Ecole  Poly- 
technique,"  published  by   Prof.  Jamin  between    1858  and   j86i. 
A  valuable   feature  of  the   work   is   the  lengthy  bil)liography 
appended   to  some  of  the  chapters.     .\ii   English   translation   is 
much   to  be   desired. 


ZlR      THEOKIK     1)KR      ABSCH.\tFLZ.S|CllERlXGF.N.        By      Gcorg     J. 

Meyer.  .Munchen :  R.  01denl>ourg.  101  pages,  26  illus- 
trations. Price,  3  marks. 
The  writer  has  undertaken  to  present  in  this  little  book  the 
mathcmatic^il  theory  of  the  melting  of  fuses  svith  electric  cur- 
rents. The  treatment  is  from  the  engineering  staiid|X)int  and 
from  exfK-rimental  data.  The  work  is  divided  into  two  sec- 
tions. The  first  considers  the  simple  fuse  formed  of  a  straight 
wire  or  strip  of  fu.siibic  metal  situated  in  air.  The  scc<md  sec- 
tion treats  of  the  parallel  connection  and  successive  operation 
of  graded  fuses.  The  modern  eiKlo.scd  fuse  is  also  considered 
to  a  certain  extent,  although  the  treatment  is  not  very  full.  .\ 
number  of   useful   tables  of  experimentally   derived   data   com 


I    — V.U  HT    "TUEI.M.\ 

installed  tlie  Do  Forest  wireless  telephone  on  board  of  the 
cruiser  yaclil  "Thelma,"  and  also  equipped  a  shore  station  at 
the  Fox  Dock  at  Put-in-l?ay. 

The  "Thelma"  followed  tlie  competing  yachts  aniuud  the 
course  through  most  of  the  races  and  full  and  graphic  accotmts 
were  telephoned  iiuo  the  shore  station. 

The  greatest  distance  at  which  the  reports  from  the  yachl.s 
were  heard  and  recorded  was  four  miles,  considered  remarkable 
in  view  of  the  height  of  "Thelma"s"  spars  and  the  power  of 
the  transmitter  on  board.  Ilcr  equipment  comprised  a  220- 
voll  generator  of  I  kilowatt  capacity,  the  DeForest  oscillator 
and  transmitter,  and  for  the  receiving  apparatus  an  audion  de- 
tector and  "pan  cake"  form  of  syntonizer  or  tuner.  Her  aerial 
wires  led  through  the  roof  of  the  wheelliouse  to  a  sm.ill  cross- 
arm  r)n  top  of  the  foremast  and  thence  to  a  similar  arm  on  the 
mainmast.     Ground   connection   was  at    first   made   lo   the   pro- 
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pcllcr  shafts  of  her  twin  screws,  but  as  this  was  found  insuffi- 
cient, more  area  was  added  by  fastening  two  sheets  of  zinc  to 
the  yacht's  liiill  at  the  bOw. 

The  tclcphiiMc-  dynamo  was  belted  direct  to  the  flywheel  of 
her  starboard  engines,  aft,  and  the  rest  of  the  radio  apparatus 
was  mounted  on  a  small  table  ii;  her  main  cabin  convenient 
lo  all. 

On  shore  iio-volt  direct-current  was  available  and  this  was 
transformed  to  220  volts  by  a  motor  generator.  The  current 
was  led  through  a  rheostat  and  choke  coils  to  the  oscillator. 
Connected  to  this  oscillator  is  a  shunt  circuit  consisting  of  a 
condenser  of  peculiar  construction  and  a  primary  coil,  the 
exact  number  of  turns  of  which  could  be  varied  at  will  to  alter 
the  tune  or  wave  length  of  the  electrical  waves  which  were 
generated.  A  second  coil  within  this  primary  had  its  upper  end 
connected  direct  with  the  antennae  or  aerial  wire,  while  its 
lower  end  led  first  through  "the  microphone  transmitter  and 
llicnce  to  the  earth  plate.  In  this  way  the  changes  in  resistance 
in  the  microphone  produced  by  the  modulations  of  the  human 
voice  directly  affect  the  intensity  of  the  high-frequency  currents 
which  arc  continually  passing  from  the  air  wire  to  the  ground 
plate.  Inasmuch  as  the  receiver  instrument  is  affected  exactly 
in  i)roportion  with  the  strength  of  the  received  electric  waves, 
it  is  evident  that  every  variation  in  the  microphone  resistance 
by  the  voice  will  be  reproduced  to  the  listening  ear  at  the  dis- 
tant station  by  the  vibration  of  the  telephone  diaphragm  there. 
The  microphone  transmitter  and  the  telephone  receiver  are 
exactly  the  same  as  used  in  llie  wire  telephone,  with  which  all 
are  familiar.     The  "oscillator"  and  the  "rcsponder"  are  the  only 


Panel   Circuit    and  Switch   Parts. 


The  Trumbull  Electric  Manufacturing  Company,  of  Plain- 
ville.  Conn.,  has  brought  out  a  new  line  of  panel  circuit  and 
switch  parts  some  of  which  are  illustrated  herewith.  The  line 
is  designed  to  meet  the  demand  of  those  wishing  to  procure 
their  own  slate  and  marble  and  who  wish  to  arrange  the  cir- 
cuits as  they  desire,  rather  than  accept  a  stock  pattern  which 


DOUBLE  POI.E   PANEL   SWITCH    WITH    ENC1X)SED  FUSES. 


in  many  cases  would  not  be  applicable.  Moreover  the  freight 
rates  on  plain  marble  or  slate  are  so  much  lower  than  on  com- 
pleted panels  that  a  material  saving  may  be  made  in  transpor- 
tation charges  alone.  The  switches,  etc.,  are  built  to  Code 
standards  and  the  fuse  receptacles  are  intended  for  standard 
fuses.     Bus-bars  as  well  as  the  necessary  lugs  are  also  procur- 
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new  anil  additional   features,  and  the  ether  takes  the  place  of 
the  connecting  wire. 

Upon  the  finish  of  the  regatta  the  telephone  apparatus  from 
the  Thelma"  and  the  Putin-Bay  shore  station  was  shipped 
to   Toledo,   where   it   is   the   intention  of   the   Radio   Telephone 


able  so  that  complete  unmounted  panel  parts  can  be  obtained. 
The  panel  circuits  are  arranged  for  125  volt,  two  to  two  or  three 
to  two  wire  circuits  and  for  250  volt,  two  to  two  wire  circuits. 
Open  link,  plug  and  standard  enclosed  fuse  panel  circuit  parts 
are  made.    Lugs  arc  carried  for  No.  5  and  for  larger  wire  and 


Company   to   install   it   pcrninnrntly,   where   it   ran   he   in   com-      bus-bar  copper  having  various  cross  sections. 
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nuuiication  with  other  wireles.s  telephone  sets  to  be  installed 
on  vessels  sailing  Lake  Erie.  The  Great  Lakes  offer,  perhaps, 
the  most  promising  field  anywhere  in  the  world  for  the  first 
general  application  of  this  new  invention  to  the  needs  of  a 
merchant  marine,  and  it  is  the  intention  of  the  company  to 
al  once  enter  this  promising  field. 


A  Miniature   Telephone. 

Telephone  operators,  as  is  well  known,  use  to  a  large  extent 
what  are  called  main  telephones,  carried  in  front  of  the  ear  by 
means  of  a  spring  surrounding  the  head.  By  the  use  of  tliese 
telephones,  both  hands  being  disengaged,  the  speed  of  operation 
of  telephone  exchanges  is  greatly  increased,  as  much  time  would 
be  lost  in  approaching  a  telephone  receiver  to  the  ear.  How- 
ever, these  telephones  show  some  disadvantages,  making  their 
use  rather  inconvenient.  On  one  hand  the  apparatus  is  fairly 
heavy,  so  as  to  become  troublesome  after  some  time's  wear- 
ing, while  on  the  other  the  pressure  of  the  spring  is  bound  to 
produce  considerable  uneasiness. 

In  order  to  eliminate  these  drawbacks  experiments  have  been 
recently  commenced  at  the  Stockholm  Royal  Telephone  Ex- 
change with  a  miniature  telephone,  which  is  calculated  for  be- 
ing inserted  into  the  outer  duct  of  the  ear.  being  kept  there 
permanently  without  any  inconvenience  after  once  being  fitted. 
I'lic  conductor  is  preferably  arranged  behind  the  oar  in  t!u- 
shape  of  an  ordinary  eyeglass  string. 

The  miniature  telephone  comprises  a  hard  steel  cylinder,  which 
is  so  magnetized  as  to  place  one  of  its  poles  in  the  annular  rim 
to  which  the  membrane  is  applied.  The  other  maprnet  pole  is 
located  in  front  of  the  middle  of  the  membrane,  viz..  at  the 
end  of  the  iron  core  of  an  electromagnet  .situated  in  the  interior 
of  the  cylinder.  By  the  magnetic  circuit  thus  constituted  ex- 
ircnK'ly  satisfactorj'  effects  are  ensured  with  the  use  of  a  single 
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electromagnet.  On  the  other  side  of  the  membrane  is  attached  a 
lid  bearing  an  ebonite  extension,  the  shape  of  which  is  adapted 
to  the  shape  of  the  ear. 

The  miniature  telephone  is  constructed  on  plans  by  K.  Erics- 
son in  the  Swedish  telegraph  workshops.  This  apparatus  is  also 
adapted  for  the  use  of  partly  deaf  people.  The  telephone  is 
carried  without  any  inconvenience  and  is  practically  invisible 
in  the  ear,  the  microphone  being  worn  in  a  titling  on  the  breast. 
A  dry  cell  and  an  induction  coil  are  carried  in  the  pocket. 


Tregoning  Electric  Light  Specialties. 

The  accompanying  illustrations  show  three  specialties  of  the 
Tregoning  Electric  Manufacturing  Company  of  Cleveland,  Ohio. 
Fig.  I  shows  a  separable  attachment  plug  whose  object  is  to 
provide  a  means  whereby  a  ready  connection  may  be  had  for 
heating  devices,  dental  appliances,  motors,  etc.  To  protect  the 
device  and  also  the  fixture  to  which  it  may  be  attached,  a  separ- 
able cap  is  provided  so  that  if  the  cord  is  subjected  to  strain 
the  cap  severs  connection  from  the  plug  proper.     Such  a  con- 


Fic.  I.— si;r-\u.\i:i.i:  .\t-  fig.   j.— clk.\t   fusidle  rosette. 

TACHMENT  PLUG. 

dition  occurs  quite  frequently  in  practice,  as  for  instance,  where 
desk  lamps  are  connected  to  a  circuit  by  means  of  a  plug.  The 
separable  cap  also  eliminates  the  frequently  occurring  annoy- 
ance of  cord  twisting.  The  cap  terminals  permit  of  circuit 
polarity  being  changed  without  disconnecting  the  cord  in  the 
cap.  A  fusible  rosette  is  shown  in  Fig.  2.  In  tliis  device,  ample 
space  is  provided  for  cord  knot  and  fuse  links.  There  is  also 
a  long  break  space  which  precludes  the  possibility  of  arcing  at 
the  points  of  contact  when  the  cap  is  being  removed.     .\  very 


-BATTEHY    CONNECTOR, 


FIB.   3.- 

useful  device  known  as  the  "lobster  claw"  battery  connector  is 
shown  in  Fig.  3.  This  simple  device  is  provided  with  phosphor 
bronze  springs  and  is  designed  to  eflfectually  prevent  loose 
battery  connections,  so  common  on  automobiles,  naphtha 
launches,  etc.  No  thumb  nuts  are  necessary  on  the  binding 
posts,  the  connector  being  attached  to  the  battery  terminal  by 
simply  compressing  the  springs. 


Small   Types  of  Storage   Battery. 

The  problem  of  furnishing  storage  batteries  for  work  in 
which  small  amounts  of  energy  are  required,  as  in  operat- 
ing police,  fire  alarm,  railway  signals,  telegraph  and  private 
telephone  exchanges  and  the  like  has  been  solved  in  the  novel 
design  introduced  recently  l>y  Ihc  Gould  Storage  Mattery  Com- 
pany, New  York  City,  and  termed  the  Gould  tandem  couple 
type  cell. 


The  essential  characteristic  of  this  cell  is  that  the  plates  are 
set  end  to  end  in  each  cell,  one  positive  plate  and  one  negative 
plate  only  in  each  glass  jar.  This  differs  from  the  old  method 
of  placing  plates  side  by  side  in  the  jar  or  tank  where  the 
charging  and  discharging  took  place  from  one  side  of  each 
plate  only ;  which  produced  a  tendency  toward  buckling  and 
caused  the  wear  and  tear  to  take  place  on  one  side  only. 

With  the  plates  placed  end  to  end,  the  discharge  takes  place 
from  both  sides  of  the  plate  and  from  practically  all  parts  of 
the  plates  at  once,  as  the  current  rate  is  very  low  for  this  class 
of  work.  This  construction  eliminates  the  chance  of  grounding 
or  short  circuit  between  plates  for  which  there  is  more  or  less 
chance  w-hen  plates  are  placed  side  by  side. 

A  striking  advantage  of  this  new  design  is  that  the  removal 
of  any  couple  for  inspection,  cleaning  or  renewal  is  not  at- 
tended by  the  unbolting  of  connections,  sawing  of  lead,  the 
lead  burning  outfit,  etc.  The  positive  plate  of  one  cell  is  lead- 
burned  to  the  negative  of  the  next  celt,  no  bolted  connections 
being  used  whatever  except  at  I  he  end  of  the  rows.  This  in- 
sures perfect  contact  between  all  the  cells  and  eliminates  all 
chance  of  the  circuits  being  interrupted  on  account  of  poor  con- 
nections— a  point  of  considerable  importance,  especially  in  hre 
alarm  work. 

This  method  of  grouping  at  the  same  time  greatly  facilitates 
the  replacing  of  any  couple  with  the  minimum  possible  inter- 
ruption to  the  circuit,  the  changing  of  all  groups  in  the  set 
being  a  matter  of  only  a  few  minutes  as  there  are  practically 
no  connections  to  unbolt  and  positively  no  separators  to  re- 
move and  replace.  This  method  has  done  away  with  the  use 
of  separators  for  this  class  of  work,  cheapens  and  simplifies 
the  construction  of  and  use  of  the  small  type  of  storage  battery. 


Data    on    the    Westinghouse    Organization. 

Mr.  George  Westinghouse,  president  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  has  addressed  a  letter  to 
stockholders,  in  which  he  comments  upon  the  efficiency  of  the 
managers  and  officers  of  the  corporation.  He  refers  to  the 
work  of  Vice-President  Herr ;  Second  Vice-President  Osborne; 
Vice-President  McFarland ;  Engineers  Scott,  Lamme,  Davis, 
Storer  and  others;  Treasurer  T.  W.  Siemon;  General  .Xud'tor 
J.  C.  Bennett  and  Purchasing  Agent  W.  J.  Longmore  and  their 
assistants.  He  says:  "In  the  annual  report  the  affairs  of  your 
company  are  dealt  with  at  length.  From  the  favorable  com- 
ments already  made  by  the  press  throughout  the  country  and 
by  many  stockholders,  your  managers  trust  they  have  met  the 
expectations  of  all  of  those  who  are  interested  in  any  manner  in 
the  continued  prosperity  of  the  company.  In  its  infancy  your 
Inisiness  occupied  a  space  having  less  than  too  square  feet  of 
surface.  To-day  it  is  carried  on  in  the  most  complete  work- 
shops ever  constructed,  having  a  floor  area  of  over  seventy-five 
acres  and  employing  23,000  operatives. 

"Twenty  years  ago,  when  your  business  started,  there  were 
no  managers,  officers,  or  engineers  familiar  with  the  class  of 
business  which  was  then  wholly  unknown,  and  these  had  to  be 
developed.  The  managers,  officers,  and  engineers  now  in  your 
employ  would  make  a  full  regiment  of  active,  earnest  skillful 
soldiers,  possessed  of  technical  and  business  knowledge  of  the 
highest  order,  fully  competent  to  carry  forward  a  business 
which  has  really  only  begun. 

"The  Westinghouse  Electric  &  Mamifacluring  Company,  re- 
lief department  has  a  present  membership  of  about  3.4oo-  Medi- 
cal attention  is  given  each  day  to  from  75  to  100  covering  sick- 
ness, accident  cases  and  rcdressings  of  prior  injuries.  About 
.p  per  cent  of  those  reporting  as  sick  are  found  to  be  entitled 
Io  benefits.  Present  sick  and  accident  benefits  aggregate  $1,000 
per  month,  while  the  income  from  premiums  is  about  $2,300 
per  month. 

"During  the  past  ten  years  your  company  has  had,  besides 
custonirrs,  thousands  of  visitors  from  all  parts  of  the  world, 
many  of  whom  have  been  sent  by  foreign  governments  to  study 
with  care  the  extensive  developments  which  have  resulted  in 
the  manufacture  of  electrical  and  mechanical  apparatus  on  so 
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extensive  a  scale.  Tlie  letters  and  commendations  of  these 
visitors  have  been  most  gratifying,  especially  because  of  the 
very  frequent  references  to  the  superior  character  of  your  em- 
ployees and  the  facilities  provided  for  them,  with  the  conse- 
quent result  that  your  product  has  always  been  spoken  of  in  the 
very  highest  terms. 

"It  has  been  frequently  said  by  those  who  have  studied  the 
business  of  the  various  Wcstinghouse  companies  that  their 
general  co-operation  for  a  common  benefit  could  be  made  a 
power  of  the  very  highest  importance.  During  the  past  few 
years  there  has  been  developed  a  spirit  of  co-operation  which 
has  resulted  in  greatly  spreading  the  influence  of  these  organ- 
izations. This  can  be  made  still  more  effective  by  each  share- 
iioldcr  in  the  several  companies  also  taking  an  active  interest  in 
this  iniporlanl  work." 


Electric    Cigar  Lighters. 

The  Besscltric  electric  cigar  lighter  illustrated  herewith  is 
one  of  those  handy  little  contrivances  which  central  stations 
can  push  to  good  advantage  among  their  customers..  Tt  is 
a  consumer  of  electrical  energy  and  at  the  same  time  affords 
an  opportunity  of  lighting  cigars  nuich  cheaper  than  the  use  of 
matches.  The  user  simply  removes  a  lamp  from  the  .socket, 
inscrls  tlic  plug  and  it  is  ready  for  service.  The  manufac- 
turers claim  lliat  they  provide  1500  "lights"  for  one  cent:  and 
from   fiur   own    experience,    liaving   had   one   in    use    for    some 
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inc.inlils  past,  the  niamifacturer's  claim  seems  to  be  thoroughly 
within  the  bounds  of  truth.  It  has  a  lighting  disk  which  the 
user  can  readily  insert.  The  cap  is  made  of  colored  porce- 
lain, the  body  of  oxidized  brass  and  the  handle  of  hard  com- 
position rubber,  the  whole  appliance  having  a  suggestive  out- 
ward resemblance  to  a  telcplionc  receiver.  It  works  on  either 
alternating  <jr  direct  currint  and  is  made  for  any  voltage 
from  to  to  1,^5  volts.  It  is  furnislied  in  a  \ariety  of  ;irtistic 
styles  to  match  any  decorative  .scheme  and  it  is  made  liy  the 
Besscltric  Lighter  Company,  Scranton,  Pa. 

Belted   and  (Jeared  Motors  in    Paint  Factory. 

The  paint  grinding  machinery  of  a  large  Western  manu- 
facturer of  pignieiUs,  the  Wadsworth-l lowland  Company,  of 
Chicago,  has  for  some  months  past  been  operated  by  means  of 
forty-odd  Allis-Chalmcrs,  3-iihase,  60-cycle,  220-voh.  belted- 
induction  motors,  ranging  from  i  horse-power  to  30  horse- 
power, all  of  which  are  suspended  from  the  ceiling.  The  motors 
.irc  at  present  operated  by  electrical  energy  purchased  from  the 
local  lighting  company,  although  a  loo-kw  engine  driven  alter- 
nator is  available  for  use  if  necessary.  In  order  to  ascertain  the 
exact  (lilTerencc  in  power  consumption  between  belled  .and 
geared  motors,  anil  the  relative  efficiencies  of  the  two  methods, 


a  test  was  made  on  one  of  the  paint  grinders,  and  the  power 
actually  consumed  was  accurately  measured,  using  first  a  belted 
.Allis-Chalmers  motor,  and  second  a  geared  motor  of  another 
design. 

The  mill  on  which  the  tests  were  made  is  used  for  grinding 
yellow  ochre,  after  it  has  pa^ed  through  a  mixer.  The  machine 
consists  of  two  pairs  of  mill  stones  about  30  in.  diameter, 
each  mounted  with  axis  vertical.  The  lower  stones  of  each  pair 
revolve  while  the  upper  stones  are  fixed.  One  pair  of  stones 
is  located  in  front  of,  and  below  the  other,  so  that  the  paint 
discharged  from  the  upper  pair  will  drop  into  the  hopper  of  the 
lower.  The  fixed  stones  are  fastened  to  the  frame  of  the  mill 
while  the  lower  revolving  stones  are  carried  on  the  ends  of 
vertical  shafts  connected  together  by  spur  gearing  and  driven 
from  the  main  shaft  by  a  bevel  gear  and  pinion.  The  main 
shaft  runs  at  a  speed  of  approximately  132-136  r.  p.  m.,  and 
with  the  present  belted  outfit  is  provided  with  tight  and  loose 
belt  pulleys.  The  mill  is  driven  from  a  small  countershaft  lo- 
cated directly  above  the  main  shaft,  the  motor  being  suspended 
from  the  ceiling  and  located  about  10  feet  from  the  counter- 
shaft. 

Paint  mixed  with  linseed  oil  is  fed,  from  a  mixer,  into  the 
upper  pair  of  stones,  and  after  passing  through  them  is  dis- 
charged into  the  lower  pair.  The  process  is  continuous,  and 
when  the  mill  is  first  started,  it  re(|uires  considerably  more 
power  than  after  an  hour  or  so,  when  the  stones  have  become 
heated  and  the  paint  more  easy  flowing.  The  power  required 
also  depends  on  the  rate  of  feed,  and  the  setting  of  the  stones. 

Each  of  these  grinders  is  provided  with  an  individual  10  hp 
belted  motor  running  at  approximately  1130  r.  p.  m.  at  full 
load,  and  equipped  with  a  type  "A"  potential  starter.  The  fol- 
lowing tests  were  made :  first,  motor  running  idle  with  belt  ofT. 
Second,  motor  running  belting  and  countershaft,  mill  belt  on 
loose  pulley.     Third,  motor  running  mill  and  grinding  paint. 

In  tests  one  and  two,  readings  of  volts,  amperes  and  watts 
were  taken,  Weston  instruments  being  used  for  measuring 
volts  and  watts.  Current  was  measured  by  a  Thompson 
ammeter,  which  had  a  range  of  only  15  amperes,  and  hence 
was  not  available  for  load  readings.  In  test  three,  indicating 
wattmeter  readings  were  taken  at  the  begnning,  and  t'nd  of 
the  test,  and  in  addition  thereto  a  Fort  W'ayne  polyphase 
watt-hour  meter,  installed  by  the  lighting  company,  was  placed 
in  circuit  to  record  the  total  watt-hours  during  the  run.  .\ 
four-hour    run   was   made,   the   mill   being  cold   when    started. 

n.\T.\   OF  TESTS. 

♦                                                  Belted.  Geared. 

\\  alts    (niolnr    running    idle) 600  400 

Watts   (motor  running  l>clt  and  countershaft) 900  

Watts,  motor  running  mill    (hcFinning  to  run) 10.300  1.2.300 

Watts,   motor  running  mill    (end   of  run) 7.i0o  8.500 

Kilowatt  hours  for  4  hours'  run  (from  watt-hour  meter)..        j6  28.5 

Total    weight   of   paint  ground,  pounds 86.75  73-5 

-Average    l)0Wer     factor 90  80 

It  would  appear  that  the  geared  slow-speed  motor,  instead  of 
saving  energy,  actually  requires  about  10  per  cent  more  energy 
than  the  belt  drive.  On  a  longer  run,  the  showing  of  the 
geared  motor  might  be  improved  somewhat  because  the  over 
load  period,  during  which  this  motor  has  a  low  efficiency,  would 
then  be  a  smaller  part  of  the  total.  It  will  be  noted  that  the 
amount  of  paint  ground  with  the  gearetl  motor  was  less  than 
with  the  belted  showing  that  the  greater  energy  consumption 
was  not  due  to  any  increase  in  the  amount  of  paint  fed  into 
llie  mill. 

The  geared  motor  must  necessarily  be  run  at  slower  speed 
than  the  belted,  and  a  slow-speed,  6o-cycle  motor  of  small  out- 
put is  inferior  in  electrical  performance  to  a  higher-speed 
belled  machine.  Its  no-load  losses  m.iy  be  less  than  for  the 
belted  motor  as  in  the  present  test,  but  its  efficiency  at  or  near 
full  load  will  be  lower. 

The  lower-power  factor  of  the  slow-speed  motor  is  not  a 
great  objection  where  energy  is  supplied  from  a  large  system, 
since  energy  is  measured  by  watt-hour  meters.  If.  however,  the 
motors  were  at  any  time  operated  from  the  customer's  isolated 
plant,  the  lower-power  factor  would  be  a  decided  disadvantage, 
as  the  current  output  of  the  generator  is  limited. 
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Commercial  Intelligence. 

THE  WEEK  IX  TRADE.— Trade  reports  from  all  leading 
centers  were  uniformly  good.  Crops,  particularly  corn  and 
cotton,  showed  further  improvement  and  there  was  freer 
buying  for  fall  at  leading  southwestern  markets.  In  some  lines 
of  wholesale  trade,  such  as  cotton  dry  goods,  the  activity  mani- 
fested is  still  notable,  considering  the  long  spell  of  preceding 
buoyant  buying,  but  other  lines  display  more  quiet :  and  in  iron 
and  steel,  while  production  is  of  record  proportions  and  orders 
ahead  are  heavy,  new  buying  of  both  crude  and  finished 
products  is  less  active  than  a  year  ago  at  this  time,  with  price 
concessions  more  readily  obtainable.  In  some  lines  of  trade, 
while  buying  is  free  and  active,  there  is  in  evidence  some  con- 
servatism as  regards  the  future.  In  the  case  of  cotton  goods, 
the  mill  men  themselves  are  advising  against  overbuying.  In 
the  East  business  in  foundry  pig  iron  improved  a  little,  but  on 
the  whole  the  markets  are  listless,  and  prices  are  lower  both 
for  spot  and  future  deliveries.  Structural  material  is  in  fair 
demand,  but  a  number  of  contracts  are  being  held  up  on  the 
theory  that  price  concessions  will  be  made  by  the  sellers. 
New  business  in  steel  rails  is  fairly  good,  though  activity  is 
confined  to  Chicago.  Demand  for  plates  for  shipbuilding  is 
quite  good.  Steel  bars,  wire  and  merchant  pipe  are  active.  An 
order  for  several  thousand  tons  of  structural  steel  for  the 
uptown  power  house  at  201  st  Street  of  the  Xew  York  Edison 
Company  was  given  out  last  week.  An  order  for  1000  steel 
cars  has  been  placed  with  a  Western  concern  and  it  is  estimated 
that  about  20,000  tons  of  structural  shapes  will  be  required. 
Copper  is  weaker,  the  closing  quotations  being  20  @  21c.  for 
lake:  19.50  (a  20c.  for  electrolytic,  and  20  @  20^c.  for  casting 
stock.  Copper  exports  in  July  were  14.646  tons,  1547  tons  less 
than  in  June,  and  3663  less  than  in  July  last  year.  In  the 
seven  months  from  January  I,  copper  exports  have  been  96,229 
tons,  comparing  with  120,074  toiis  in  the  corresponding  period 
last  year.  Railway  earnings  in  July  were  9  per  cent  larger 
than  in  July  of  last  year,  and  the  net  earnings  of  30  roads  for 
June  show  an  increase  of  11.97  per  cent.  Bradstrect's  reports 
731  business  failures  during  July  with  liabilities  of  $12,499,491, 
being  increases  of  3.8  and  73  per  cent  respectively  over  July, 
1906.  The  number  of  failures  during  the  week  ended  .Vug.  i 
was  142,  against  155  in  the  preceding  week  and  170  in  the 
corresponding  week  last  year. 

STOXE  &  WEBSTER  OFFICE  BLTLDI.nG.— The  ex- 
panding business  of  the  Stone  &  Webster  organization  in  Boston 
has  led  to  the  purchase  of  a  modern  eight-story,  fire-proof 
building  at  147  Milk  Street  in  the  name  of  the  Stone  &  Webster 
Engineering  Corporation,  which  will  be  occiipicd  exclusively 
by  the  purchasers.  The  building  is  located  centrally  in  the 
bosincss  district  of  the  city,  diagonally  opposite  the  Exchange 
Club  and  close  to  tne  offices  of  the  .•\merican  Telephone  & 
Telegraph  Company  and  the  Boston  Elevated  Railway  Com- 
pany. The  firm  of  Stone  &  Webster  will  occupy  the  first  four 
floors  while  the  engineering  corporation  will  occupy  the  four 
upper  stories,  aggregating  13.000  square  feet.  On  the  fifth 
floor  will  be  the  executive  offices,  construction  and  accounting 
department,  with  the  engineering  department  on  the  sixth, 
purchasing  and  mailing  on  the  seventh  and  drafting  on  the 
eighth.  The  corporation  now  occupies  a  floor  of  Sooo  square 
feet  at  84  State  Street.  During  the  year  enditig  M.iy  I,  the 
corporation  expended  on  construction  work  over  $4,800,000, 
and  has  now  on  its  brxaks  agreements  calling  for  the  expenditure 
of  $4,000,000  additional.  The  main  reason  for  the  existence  of 
the  engineering  organizalif)n  of  the  firm  is  to  keep  together 
for  the  benefit  of  the  .Stone  &  Webster  companies  a  force  of 
men  specially  trained  in  all  the  branches  of  engineering  and 
construction  so  that  this  work  can  be  done  for  the  companies 
and  other  clients  more  rapi<lly  and  al  less  expense  than  by  local 
managements. 

BRILLIANT  ELECTRIC  COMP.VNY.— 1  he  annual  meet- 
ing and  conference  of  the  sales  force  of  The  Brilliant  Electric 
Company  was  held   in  ibc-  i.ffiri>.   in  (Icvrlaml   dnrini!  the  week 


commencing  July  29  under  the  presidency  of  Mr.  E.  J.  Kulas. 
general  manager  of  the  company.  In  addition  to  the  regular 
members  of  Mr.  Kulas'  staff  a  number  of  salesmen  of  jobbing 
houses  which  handle  Brilliant  lamps  were  present.  The 
banquet  on  Monday  evening  at  the  Colonial  Hotel  which  was 
attended  by  26  men  was  greatly  enjoyed  as  was  the*outing 
trip  to  Put-in-Bay  the  following  day.  In  addition  to  Mr. 
Kulas  the  following  men  took  this  trip :  C.  F.  Koepge.  E.  O. 
Hennecke.  F.  Harshaw.Jr..  H.  B.  Parke.  -M.  G.  Campbell.  G.  O. 
Durfee.  W.  E.  Groves.  D.  W.  Hopper.  M.  C.  Jones.  C.  H. 
Cudmore.  C.  R.  Foster,  M.  H.  Xason.  At  the  conclusion  of  the 
conference  on  Thursday,  Mr.  Kulas  was  presented  with  a 
beautiful  walrus-covered  suit  case,  decorated  with  his  initials  in 
sterling  silver.  This  speaks  volumes  for  Mr.  Kulas'  popularity 
with  his  salesmen. 

BATTLE  CREEK  POWER.— An  erroneous  report  has  been 
circulated  that  the  Battle  Creek  Power  Company  has  stopped 
work  on  its  130-ft.  dam  on  Battle  Creek,  east  of  Cottonwood. 
The  Battle  Creek  Power  Company  is  a  corporation  subsidiary 
to  the  Northern  California  Power  Company,  of  Redding.  The 
report  probably  originated  in  the  fact  that  the  company  did  lay 
off  fifty  Greeks  three  weeks  ago.  They  were  working  on  a  ditch 
and  the  company  suspended  that  part  of  the  work  until  rights 
of  way  lawsuits  are  settled.  In  the  meantime,  the  Xorthern 
California  Power  Company  has  installed  electrical  machinery 
for  continuing  the  work  on  the  dam  itself.  The  rock  quarries 
have  been  opened,  railroad  laid,  transformers  set  up.  power  line 
connection  made  and  200-hp  motors  installed.  The  Xorthern 
California  Power  Company  will  have  great  need  of  the  new 
Battle  Creek  plant  when  the  Heroult  electrical  iron  smelter 
runs  steadily.     That  plant  alone  will  use  2000  horse-power. 

GROWTH  AT  FARIBAULT,  MIXX.— The  Faribault  Gas 
&  Electric  Company  has  recently  placed  an  order  with  the 
General  Electric  Company  for  latest  type  three-phase  generators, 
transformers,  svvitchnoards,  etc.,  making  the  plant  thoroughly 
modern  and  up-to-date.  A  local  correspondent  s.iys :  "The  city 
is  now  paying  $415  a  month  for  lighting  the  streets.  The 
stock  of  the  Polar  Star  Company  is  now  owned  by  the  receiver 
of  the  First  Xational  Bank  of  l-"aribault.  who  has  been  unable 
to  dispose  of  the  plant  for  more  than  the  bonded  indebtedness. 
The  machinery  is  of  an  obsolete  type  and  pretty  well  worn  out." 
.\n  aldermanic  committee  was  appointed  not  long  ago  to  con- 
sider taking  over  the  system  for  a  municipal  plant. 

WESTIXGHOUSE  ORDERS.— It  is  stated  from  Pittsburgh 
that  during  the  past  twenty  days  there  has  been  an  increase  in 
the  orders  received  by  the  Westinghouse  Electric  &  Manufactur- 
ing Company  for  large  apparatus,  with  an  increasing  number 
of  inquiries  from  all  parts  of  the  country  which  indicates  a 
cessation  of  the  halting  period  which  has  been  somewhat  in 
evidence  for  the  past  three  months.  The  orders  which  have 
been  received  have  been  of  an  exceptionally  good  character, 
taken  at  advanced  prices,  and  will  prob.ibly  exceed  the  July 
shipments. 

PL.\X  r  EXTEXSIOX.— Mr.  Robert  Ferris,  manager  of  the 
Yanklon  Light.  Heat  &  Power  Company.  South  Dakota,  writes 
us  that  they  are  proposing  to  change  from  125  to  60  cycles,  and 
to  establish  a  day  service  for  the  purpose  of  developing  a  power 
load.  They  expect  to  push  small  motors,  as  well  as  heating 
and  cooking  devices,  and  expect  a  good  sale  of  fans  next  year. 
They  also  think  favorably  of  installing  gas  producers  and 
engines  or  crude  oil  engines,  riiey  will  be  glad  Io  hear  from 
manufacturers  in  all  these  lines. 

THE  WESTIXGHOUSE  ELECTRIC  &  .\1.\NL"I".\CTUR- 
IXt;  CO.MPAXY,  has  receive.l  through  G.  &  O.  BranilT  & 
Cmnpany.  agetUs  for  the  former  company  in  Mexico,  an  ordei 
for  line  of  the  electrical  e(|uipments  of  the  tramways  built  liy 
the  Vera  Cruz  Light.  Power  &  Tramway  Company.  Vera 
Cruz  is  the  second  city  in  Mexico  to  be  electrified. 

SOUTH  AFRIC.VX  MARKET.— It  is  staled  from  South 
.\frica  thai  the  Rami  gold  mining  requirements  for  electrical 
machinery  and  ri|nipinenl  are  very  heavy  al  the  present  time. 
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NATURE  OF  EXPORTS.— More  than  three-quarters  of  a 
billion  dollars'  worth  of  manufactures  passed  out  of  the  ports 
of  the  United  States  in  the  fiscal  year  just  ended.  To  foreign 
countries  alone  the  total  was  $740,000,000,  while  to  the  non- 
contiguous territories  of  the  United  States  the  value  of  manu- 
factures sent  was  $40,000,000,  thus  bringing  the  grand  total  to 
considerably  more  than  $750,000,000,  against  less  than  $250,000,- 
000  a  dozen  years  ago.  Of  this  $750,000,000  worth,  practically 
two-thirds  went  in  finished  form  ready  for  consumption  and 
practically  one-third  in  partially  manufactured  form  for  further 
use  in  manufacturing.  The  figures  of  the  bureau  of  statistics. 
Department  of  Commerce  and  Labor,  just  completed  for  the 
fiscal  year  1907,  shows  that  of  the  $740,000,000  worth  of  manu- 
factures exported  to  foreign  countries,  $480,000,000  were  manu- 
factures ready  for  consumption  and  $260,000,000  manufactures 
for  further  use  in  manufacturing,  while  of  the  $40,000,000  worth 
of  manufactures  sent  to  the  non-contiguous  territories,  practi- 
cally all  went  in  the  finished  form.  Finished  manufactures  ex- 
ported show  an  increase  of  about  $20,000,000  over  last  year 
and  $267,000,000  over  1897,  a  decade  earlier,  while  manufactures 
for  further  use  in  manufacturing  show  an  increase  of  $34,000,000 
over  last  year  and  of  $162,000,000  over  1897.  Of  this  $740,- 
000,000  worth  of  manufactures  sent  to  foreign  countries  in 
1907,  $181,000,000  was  iron  and  steel  manufactures;  $89,000,000, 
manufactures  of  copper;  $80,000,000,  manufactures  of  wood; 
$78,000,000  mineral  oil;  $45,000,000,  leather  and  manufactures 
of;  $32,000,000,  cotton  manufactures;  $27,000,000,  agricultural 
implements;  $22,000,000,  naval  stores;  $21,000,000,  cars  and  car- 
riages; $18,000,000,  chemicals,  drugs  and  medicines;  $15,000,000, 
scientific  instruments;  $10,000,000,  paper  and  manufactures  of; 
$9,000,000,  paraffin  and  paraffin  wax ;  $7,000,000,  India  rubber  and 
mamifaclures  of  ;  $7,000,000,  furs  and  fur  skins  ;  while  the  remain- 
ing $100,000,000  worth  is  made  up  of  misccllaneo\is  manufactures, 
chiefly  in  the  finished  form.  Iron  and  steel  manufactures  form 
by  far  the  largest  single  item  in  the  year's  exportations  of 
manufactures,  the  total  value  of  this  single  group  being,  as 
above  indicated,  $181,000,000  against  $161,000,000  last  year,  and 
of  this  total,  practically  85  per  cent  went  in  finished  form  ready 
for  consumption.  Copper  forms  the  next  largest  item,  amount- 
ing to  89  million  dollars,  of  which  a  large  proportion  went  in 
the  partially  manufactured  form  of  pigs,  bars  and  ingots, 
and  of  this  89  million  dollars'  worth  of  copper  exported,  prob- 
ably <^5  millions  went  to  Europe. 

ORDERS  FOR  CABLE.— A  quotation  in  this  department 
last  week  from  the  bulletin  of  the  National  Conduit  &  Cable 
Company,  has  excited  some  comment  as  not  being  quite  in 
accord  with  the  facts.  The  bulletin  said :  "The  kernel  of  the 
situation,  as  we  understand  it,  lies  in  the  present  unsatisfactory 
condition  of  the  money  and  bond  markets.  No  permanent  im- 
provement can  be  looked  for  until  it  becomes  possible  to  finance 
new  enterprises  with  greater  facility  than  can  be  done  at  present. 
The  trouble  is  not  with  the  price  of  copper  per  se,  but  the  root 
of  the  difficulty  is  traceable  to  the  inability  of  various  utility 
corporations  to  secure  the  necessary  funds  against  bonds  where- 
by the  money  can  be  raised  for  executing  contemplated  im- 
provements. A  curtailment  of  business  would  send  money  into 
other  channels,  and  investment  funds  would  gradually  become 
available  for  purchase  of  bonds,  and  with  a  ready  market  for 
the  latter  work  already  mapped  out  could  be  taken  up  and 
carried  through  successfully."  This  is  quite  emphatically  de- 
nied by  certain  well  informed  critics,  who  say  that  heavy  orders 
for  cable  have  been  held  back  by  some  of  the  largest  traction 
and  lighting  interests  during  the  past  year  because  the  cable 
manufacturers  have  put  prices  up  to  an  inordinate  height,  by 
means  of  their  pool,  and  have  not  been  satisfied  with  a  fair 
advance.  It  is  claimed  that  the  increase  in  price  is  three  or 
four  times  what  is  necessary  and  justifiable.  In  fact,  if  the 
assertions  that  reach  us  are  warranted,  the  price  has  swung 
from  a  very  moderate  profit  to  an  extravagant  one,  and  the 
large  consumers  simply  will  not  stand  for  it.  A  rather  tense 
Situation  seems  to  be  developing,  and  some  of  the  more 
strenuous  traction  and  lighting  men  talk,  somewhat  vaguely,  of 
a  cable  plant  of  their  own.  Meantime,  we  are  satisfied  from 
the  data  and  information  in  our  possession  that  orders  of 
considerable  magnitude  are  being  held  o(T  the  market,  and  will 
be  held  indefinitely,  not  because  of  any  money  stringency,  but 
because  the  seller  and  purchaser  are  far  from  finding  a  point 
of  accord,  where  they  can  do  business. 

RAILWAY  EQUIPMENT.— The  July  business  of  the 
W'ostinghouse    Electric    Company   was   considerably   above   the 


average.  The  last  information  from  East  Pittsburg  stated  that 
the  railway  department  alone  showed  a  record  for  orders  booked 
approximating  about  $2,500,000.  Among  these  were  two  of 
more  than  ordinary  importance.  The  Brooklyn  Rapid  Transit 
Company  contracted  for  400  electric  railway  motors,  200  of 
which,  of  200-hp  each,  are  for  the  elevated  railway  cars,  while 
the  others,  of  60-hp  each,  will  be  surface  car  equipment. 
In  connection  with  the  elevated  car  equipment,  the  com- 
pany will  also  furnish  the  Westinghouse  multiple  unit  con- 
trol. 'Ihc  other  large  order  comes  from  the  Schoepf  interests 
of  Cincinnati,  which  control  one  of  the  largest  urban  and  inter- 
urban  electric  railway  systems  in  this  country,  operating  cars 
in  eastern  and  central  Ohio  and  southern  Indiana.  This  order 
includes  a  complete  equipment  of  electrical  apparatus  for  24 
sub-stations,  consisting  of  rotary  transformers  and  switchboard 
appliances,  as  well  as  four  Westinghouse  turbo-generators 
aggregating  26,000  horse-power. 

Financial  Intelligence. 


THE  WEEK  IN  WALL  STREET.— There  was  less  activity 
in  stock  speculation,  opinion  being  adversely  influenced  by  firm 
money  here  and  abroad,  attacks  on  corporations,  and  the 
failure  of  dividend  increases  and  phenomenal  earnings  like 
those  of  the  United  States  Steel  Corporation  to  stimulate 
interest  in  stocks.  The  quarterly  report  of  the  United  States 
Corporation  showing  record-breaking  earnings  practically  fell 
flat,  the  effect  on  the  steel  stocks  being  of  the  slightest  kind. 
What  seemed  to  influence  the  market  chiefly  in  connection  with 
the  steel  statement  was  the  additional  announcement  that  since 
July  I  there  has  been  a  marked  falling  off  in  the  volume  of 
new  orders  received.  A  circumstance  which  contributed  more 
or  less  to  weaken  the  market  was  a  further  lowering  of  specu- 
lative copper  prices,  which  was  held  to  indicate  that  considerable 
concessions  must  yet  be  made  in  the  price  of  the  metal  by  the 
large  producers  before  they  can  count  upon  receiving  an  in- 
creased volume  of  orders.  Discussion  was  heard  throughout  the 
street  in  regard  to  the  complications  growing  out  of  the  North 
Carolina  passenger  rate  law  and  the  surrender  by  the  Soifthern 
Railway  and  others  to  the  state  authorities,  this  being  reflected 
by  the  very  heavy  tone  of  Southcry  Railway  stocks.  Electric 
stocks  are  all  lower  and  little  business  was  done.  The  curb 
market  was  very  dull,  prices  dropped,  but  rallied  slightly  at 
tjie  close.    Following  are  the  closing  quotations  of  Aug.  6: 


NEW  YORK 
July  30  .\ug.  6 

.\Ilis-Calmers   Co lo^      19. 

Allis-Calmers    pfd 26^     26 

-Am.    Dist.    Tel —         — 

American    Locomotive. .   58V2     56 

Amer.    Locomotive    pfd.. 104'/^  105 
American   Tel.    &   Cable.   75  75 

American  Tel.   &  Tel.. .105  — 
Brooklyn  Rapid  Transit.   57 J4      Si'A 

Electric   Boat    33         33 

Electric    Boat   pfd 80         So 

Electric    \'ehicle    —  — 

Electric    \'chicle    pfd...  —  — 


July  30  Aug.  6 

General    Electric.  ......  138 K  132 

iIi:dson    River  Tel —  — 

Interborough    Met.    com.    15'4  M'/i 

Interborough    Met.    pfd.   44  41 

Mackay    Cos 68^  68 

Mackavs   Cos   pfd 66J-^  66*^ 

Marconi  Tel —  — 

Metropolitan   St.   Ry....   gi'  — 

K    Y.  &  N.  J.  Tel —  — 

ioo  Tel. ...   77 

?  com »44*/i 

;   pfd — 


Massi   Elec.   Ry  pfd.. 
Mexican  Telephone. . . 


U3M 
July  30  .\ug.  6 


West.   Tel.  -&  Tel.   pfd.. 


S« 


So         \V  e.stern 

—  Westingh 

—  Westingh 
BOSTON. 

July  30  .Vug.  6 
.\merican  Tel.  &  Tt\...l07'A  107K 
Cumberland     Telephone.  1 03 '4     — 

Edison    Elec.    Ilium 21  iK  211 

General     Electric 139         — 

Mass.    Elec.   Ry 14         — 

PHIL.MIELPHIA. 
July  30  .-Xug.  6  July  30  .-Vug.  6 

.•\merican    Railways 48         48        Phila.    Electric 8M       8 

Elec.    Co.    of   America.,     g'/i       9 Is     Phila.    Rapid  Transit...   30^      '?}i 

Elec.    Storage   Battery..    51         50         Phila.    Traction 94        — 

Elec.   Stor.   Battery  pfd.  —        — 

CHIC.\GO. 
.  July  30  .-\ug.  6  July  30  .\ug.  6 

Chicago  City  Ry 155       155         National    Carbon 72         72 

Chicago    Edison   140        —         National   Carbon   pfd...ii2f4    112 

Chicago    Subway —        —        Union   Traction —        — 

Chicago  Tel.    Co 115         —         Union  Traction   pfd...  —         — 

Metropolitan    Elec.   coin.   22         22 

•Asked. 

DIVIDENDS. — Directors  of  the  Electric  Properties  Com- 
pany have  declared  a  dividend  of  1J2  per  cent  on  the  preferred 
stock,  payable  .\ugust  10.  to  stock  of  record  .\ugust  i.  They 
also  declared  a  dividend  at  the  rate  of  6  per  cent  per  annum 
from  .\pril  30.  1907.  or  the  respective  dates  subsequent  thereto, 
upon  which  payments  were  received  by  the  company  on  account 
of  subscriptions  for  preferred  stock  to  July  31.  nx>7.  payable 
.Vugust  10  to  holders  of  preferred  stock  subscription  receipts 
of  record  .\ugust  i  on  the  basis  of  the  amount  actually  paid 
on  account  of  such  subscriptions  respectively. 


AfcusT  10.  1937. 
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.MACK.\Y  TELEPHOXE  INTERESTS.— Advices  from 
well-informed  quarters  in  Boston  send  the  following  to  New 
York :  It  is  understood  that  the  Mackay  companies  availed 
itself  of  the  decline  in  American  Telephone  shares  which  fol- 
lowed the  announcement  of  the  recent  issue  of  stock  in  the 
early  part  of  June,  to  average  up  its  American  Telephone 
holdings  by  acquiring  several  substantial  new  blocks  of  stock, 
until  at  the  present  time  the  Mackay  companies  is  the  owner 
of  nearly  90,000  shares  of  American  Telephone  Company  stock, 
of  which  between  11,000  and  12,000  shares  were  acquired  by 
right  of  subscription  to  the  June  issue  of  $22,000,000  stock. 
It  will  be  remembered  that  during  1906  the  Mackay'companies 
purchased  in  the  open  market  between  25,000  and  30,000  shares 
of  American  Telephone  Company  stock.  This  stock  was  picked 
up  in  accordance  with  a  certain  fixed  ratio,  i.  e.,  w'henever 
by  selling  a  certain  number  of  Mackay  companies'  preferred 
shares  a  certain  fixed  number  of  Telephone  shares  could  be 
secured  a  transaction  was  completed.  The  object  was  to  make 
the  incoming  dividend  return  on  the  Telephone  shares  exactly 
balance  the  outgoing  dividend  on  the  Mackay  preferred.  The 
cost  of  the  American  Telephone  stock  secured  by  the  1906 
purchases  averaged  close  to  $130  per  share.  At  that  time 
Telephone  stock  was  paying  ^y^  per  cent  dividends  and  the 
increase  to  8  per  cent  last  October  has  had  the  practical  effect 
of  making  the  cost  price  of  the  Telephone  stock  secured  by 
the  Mackay  companies  in  1906  about  $123  per  share.  With 
the  block  of  ii,ooo  or  12,000  shares  which  was  acquired  by 
subscription  at  par  and  through  such  purchases  as  have  since 
been  made  the  average  price  of  Mackay  companies'  Telephone 
holdings  must  have  been  reduced  several  points  further. 

.  AUTOM.\TIC  TELEPHONY.— The  fight  appears  to  be  on 
still  between  the  Automatic  Electric  Company  and  the  Strow- 
ger  Automatic  Telephone  Company,  and  attempts  to  secure 
Strowger  stock  have  advanced  the  price  from  $5  up  to  $15 
per  share.  The  .\utomatic  Electric  Company  some  18  months 
ag»  made  an  effort  to  break  the  contract,  which  provides  for 
the  payment  of  a  $2  royalty  on  each  telephone  and  switchboard. 
The  Strowger  company  brought  suit  and  the  courts  upheld  its 
contention.  The  Automatic's  defense  was  that  the  contract 
called  for  royalties  of  $1  for  each  telephone  and  the  same 
amount  for  each  switch.  The  defendant  corporation  appealed 
from  the  decision,  and,  according  to  the  Strowger  management, 
the  Automatic  interests  have  prolonged  the  litigation  with  a 
view  to  tiring  out  the  plaintiff  concern.  The  technicality  of 
the  proceedings  is  evident,  as  on  the  $2  royalty  basis  for  tele- 
phones and  switchboards,  which  the  lower  court  has  held  to 
be  a  valid  agreement,  the  Strowger  revenue  would  be  nearly 
double  that  which  would  be  derived  from  the  manufacturing 
concern  if  the  amount  was  made  to  cover  both  telephones  and 
switchboards.  Since  the  litigation  was  started  the  Automatic 
Electric  Company  has  not  paid  any  par.  of  the  royalties  to  the 
Strowger  company.  The  latter  discontinued  dividends  and 
used  its  treasury  funds  to  fight  the  case.  This  money  was  ex- 
hausted some  time  since,  and  the  case  is  therefore  being  allowed 
to  take  its  course  on  the  appeal.  The  Strowger  company  now 
has  more  than  $100,000  in  royalties  due  from  the  .Automatic  for 
telephones  manufactured  in  this  country,  and  in  e.\cess  of 
$20,000  from  a  German  contract,  which  is  also  being  held  up 
by  the  litigation. 

MEXICAN  TELEPHONE.- The  Mexican  Telephone  & 
Telegraph  Company,  an  American  concern  which  operates 
telephone  exchanges  in  a  number  of  cities  of  Mexico,  in  its 
annual  report  for  the  year  ended  Feb.  28,  1907,  gives  a  review 
of  its  business  up  to  that  date,  as  follows :  "The  total  increase 
in  subscribers  for  the  entire  territory  was  550,  a  gain  of  106 
subscribers  over  the  increase  of  last  year.  The  total  increase 
in  rentals  for  exchange  service  in  all  exchanges  was  $49,177, 
or  an  average  monthly  increase  of  $4,098.  Exchange  service 
has  continued  to  increase  throughout  the  territory  covered  by 
the  company.  The  larger  increases  have  been  made,  as  in  the 
year  previous,  in  Mexico  City  and  Monterey.  During  the  past 
fiscal  year  our  new  installation  in  the  City  of  Mexico  has  been 
completed,  and  we  are  now  connecting  our  subscribers  to  our 
underground  cable  system,  preparatory  to  cutting  over  from  our 
old  equipment  to  a  new  switchboard.  The  underground  conduit 
system  was  completed  this  year.  It  consists  of  256,423  duct-feet 
of  conduit,  no  man-holes  and  74  lateral  connections  to  terminal 
poles.  Our  conouit  system  covers  the  entire  business  portion 
of  the  city  and  extends  into  the  more  thickly  settled  residence 
portions."     It  is  stated  by  T.  G.  Nee.  assistant  general  manager 


of  the  Mexican  Telephone  &  Telegraph  Company  that  it  is 
planned  to  construct  an  extensive  system  of  long-distance  lines 
in  the  states  of  Nuevo  Leon,  Coahuila  and  Zacatecas.  It  is 
also  planned  to  install  new  exchanges  in  a  number  of  towns  in 
the  northern  part  of  the  republic.  Several  local  exchanges 
will  be  improved. 

NEW  YORK  TELEPHONY.— The  Wall  Street  Journal 
has  the  following:  "The  State  Line  Telephone  Company  now 
has  seven  construction  gangs  at  work  building  lines  south 
of  Peekskill  and  Brewsters  to  connect  up  Westchester  Coun- 
t}'  with  the  present  system.  The  company's  lines  now 
extend  from  Columbia  County  as  far  south  as  Peekskill.  The 
proceeds  of  the  bonds  issued  under  the  collateral  trust  mortgage 
for  §5,000,000  made  to  the  Commercial  Trust  Companj'  of  New 
Jersey  in  June  are  now  coming  in  in  sufficient  amounts  to 
provide  for  the  construction  needs  at  the  present  time.  The 
money  thus  raised  is  costing  the  company  about  6%  per  cent. 
It  is  the  ultimate  intention  of  this  company  to  confine  its  opera- 
tions to  Westchester  County,  a  portion  of  western  Connecticut 
and  those  counties  on  the  west  bank  of  the  Hudson.  This  will 
make  the  company's  territory  a  compact  one  contiguous  to  the 
metropolitan  district.  The  long  distance  lines  which  are  now 
being  built  to  connect  the  various  independent  telephone  systems 
in  the  state  will  be  a  big  aid  to  this  company  as  it  will  permit 
of  long  distance  business  being  done  without  relaying  through 
so  many  switchboards  as  is  at  present  the  case.  These  links 
are  being  rapidlj'  completed  and  by  this  means  the  independent 
telephone  sj'Stems  are  being  solidified  into  a  compact  working 
organization." 

K.-\NSAS  CITY  NOTES.— The  stockholders  of  the  Kansas 
City  Railway  &:  Light  Company  have  been  offered  subscription 
rights  to  the  $4,125,000  6-per  cent  convertible  5-year  notes 
which  have  been  underwritten  by  Blair  &  Company  and  Kuhn, 
Loeb  &  Company.  The  notes  are  offered  to  stockholders  at 
95,  with  the  privilege  of  subscribing  to  22  per  cent  of  their  hold- 
ing of  stock.  In  addition  to  these  notes,  $1,375,000  6-per  cent 
notes  have  been  authorized  but  not  sold.  The  two  classes  are 
divided  into  series  A  and  B,  the  former,  which  is  the  convertible 
issue,  being  the  one  underwritten.  Both  series  are  redeemable 
at  the  option  of  the  company  at  par  and  interest  upon  eight 
weeks'  notice  after  Sept.  i,  1908.  They  mature  Sept.  i,  1912. 
Each  of  the  series  A  $1,000  notes  is  convertible  at  the  option 
of  the  holder  after  Sept.  i,  1908,  into  six  and  one-half  shares 
of  common  stock  and  seven  shares  of  preferred  stock  of  the 
company. 

ST.  LOUIS  CAR  COMPANY.— The  St.  Louis  Car  Com- 
pany has  closed  negotiations  for  the  sale  of  $3,000,000  7-per 
cent,  non-voting  preferred  stock  in  France.  President  Kobusch 
of  the  company  has  been  informed  by  cablegram  from  the 
French  bankers  that  $1,000,000  will  be  deposited  in  the  Bank 
of  France  to  the  credit  of  the  car  company  upon  notification 
that  an  equal  par  value  of  stock  has  been  deposit^  at  the 
National  Bank  of  Commerce  in  St.  Louis.  The  balance  of 
$2,000,000  will  be  deposited  to  the  credit  of  the  St.  Louis  com- 
pany in  the  same  manner  in  exchange  for  the  remaining  $2,000,- 
000  of  new  stock  in  October  and  November.  The  company, 
which  manufactures  electric  and  steam  railroad  passenger  cars, 
has  recently  added  automobiles  to  its  output,  and  has  been 
pressed  for  working  capital. 

SALE  OF  TROLLEY  BONDS.— The  Boston  &  Worcester 
Street  Railway  Company  has  sold  to  E.  H.  Gay  &  Company  an 
issue  of  $475,000  20-year  4,'/i-per  cent  bonds,  which  are  being 
offered  to  investors  at  985^  and  interest.  The  bonds  are  issued 
to  pay  for  the  double  tracking  of  the  last  section  of  the  road, 
between  Boston  and  Worcester. 

PACIFIC  GAS  &  ELECTRIC— The  board  of  directors  of 
the  Pacific  Gas  &  Electric  Company,  of  San  Francisco,  con- 
trolling the  systems  in  California,  has  voted  to  levy  an  assess- 
ment of  $3,000,000.  or  $10  a  share,  on  the  stock  of  its  share- 
holders for  rehabilitation  and  improvement  purposes. 

SALE  OF  BONDS.— The  city  of  Murray,  Calloway  County, 
Kentucky,  is  to  receive  sealed  bids  for  the  sale  of  $19,500 
bonds  4  per  cent,  for  electric  light  and  water  works  plant,  on 
-August  23.  The  interest  is  payable  semi-annually,  due  in  20 
years,  with  the  option  to  pay  same  in  5  years. 

CHJC.XGO  TELEPHONE— The  Chicago  Telephone  Com- 
pany gained  2,111  telephones  during  July.  The  total  stations 
now  in  use  is  192,264.  Stockholders  are  subscribing  readily  to 
the  $4,000,000  of  new  stock. 
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AUBURN,  CAL. — Representatives  of  the  Sacramento  &  Lake  Tahoe 
Railway  Company  have  filed  several  notices  of  location  with  the  county 
recorder  which  include  water  rights,  dam  and  reservoir  sites  on  the  middle 
fork  of  the  American  River  for  storage  of  water  for  generating  electricity. 
The  company  has  secured  all  of  its  rights  of  way  in  Placer  and 
El   Dorado  counties. 

BERKELEY,  CAL.— The  San  Francisco,  Oakland  &  San  Jose  Railway 
Company  is  planning  several  important  extensions  to  its  system  in  Oak- 
land and  Rerkeley.  It  is  said  that  the  improvements  under  way  and  con- 
templated  will   involve  an   expenditure   of  at  least   $3,.soo.ooo. 

COLUSA,  CAL. — An  ordinance  granting  the  right  and  privilege  of 
electing  and  maint,iining  poles  and  wires  and  other  appliances  for  the 
purpose  of  conducting  and  transmitting  electricity  upon  certain  streets  in 
this  town  has  been  passed  by  the  Board  of  Supcrvisois.  Charles  H.  Glenn 
and  others  own   the  franchise. 

LODI,  CAL.— The  Mokelumne  River  Mining  Company  is  making  ar- 
rangements to  install  electricity  for  operating  its  mines.  Electric  energy 
will  be  furnished  by  the  American  River  Electric  Company. 

LOS  ANGELES,  CAL.^Preliminary  surveys  have  been  made  by  the 
Pacific  Light  &  Power  Company  for  a  power  plant  in  San  Gabriel  Val- 
ley.    E.  A.    Beck  is  superintendent. 

LOS  ANGELES,  CAL.— The  Home  Telephone  &  Telegraph  Company, 
of  Pasadena,  has  certified  lo  an  increase  of  capital  stock  from  $500,000 
to  $1,000,000.  The  directors  are  W.  M.  Easton.  J.  H.  Holmes,  W.  H. 
Vcdder,  McD.  Snowball  and  J.  C.  Brainerd. 

REDDING,  c;AI„— 1-.  L.  Evans  has  applied  to  the  City  Trustees  for  a 
franchise  to  operate  a  double-track  electric  railway  through  several  streets 
ot  the  city,  the  same  tn  become  a  part  of  the  system  of  the  Eureka  & 
Redding  Railway." 

REDDING,  CAL.— The  Northern  California  Power  Company  is  making 
arrangements  to  increase  the  voltage  of  its  lines  from  20,000  to  3.s,ooo 
volts.  As  soon  as  the  company  is  able  to  supply  the  power  the  electrical 
smelter  at  Heroult-on-Pit  will  be  put  in  operation.  The  smelter  will  re- 
quire 2,000   horse-power. 

SAN  BERNARDINO,  CAL.— The  San  Bernardino  Gas  &  Electric  Com- 
pany, controlled  by  the  Pacific  Light  &  Power  Company,  of  Los  Angeles, 
is  to   spend  $17,000  at   once   in   enlarging   its  street  plant. 

SAN  BERNARDINO,  CAL.— The  Redlands  Central  Railway  Company 
has  given  a  trust  deed  to  the  Los  Angeles  Trust  Company  covering  all  its 
railway  property  to  secuie  a  bond  issue  of  $500,000,  the  proceeds  to  be 
used  for  paying  outstanding  indebtedness  for  rights  of  way,  to  purchase 
rolling  stock  and  to  build  and  equip  the  road.  The  first  $100,000  will  be 
issued    immediately. 

SAN  DIEGO,  CAL. — At  a  recent  meeting  of  the  City  Council  the  San 
Diego  Electric  Railroad  Company  was  granted  three  railroad  franchises 
in  the  city,  for  which  it  paid  $1,250,  $1,000  and  $2,500  respectively. 

SAN  KKANCISCO,  CAL.— The  stockholders  of  the  United  Railroads 
have  voted  to  increa.sc  the  capital  stock  of  the  company  by  $5,000,000. 

SAN  JOSE,  CAL.— The  San  Jose,  Los  Gatos  Interurban  Raihv.ay  Com- 
pany has  applied  lo  the  Board  of  Supervisors  for  a  franchise  to  operate 
an  electric  railway  over  certain  streets  in  the  city. 

STOCKTON,  CAL.— The  General  California  Traction  Company  has 
been  granted   a   franchise   in   this  city. 

WILLOWS,  CAL.— The  first  issue  of  stock  of  the  Snow  Mountain 
Electric  Company  has  all  been  sold  and  active  construction  work  will 
commence  soon.  The  erection  of  a  long  flume,  which  will  require  1,000,- 
000  feet  of  lumber,  will  be  started  as  soon  as  the  mill  begins  to  saw  the 
lumber.  Work  will  be  pushed  to  completion,  and  inside  of  a  year  the 
company  will  be  furnishing  electricity  in  Glenn  and  Colusa  counties. 

YREKA,  CAL — John  Macauley  has  appropriated  500  miner's  inches  of 
water  from  Dutch  Creek  for  mining,  milling  and  electric  power  purposes. 
JEWETT   CITY,   CONN. — At  a  special  meeting  held  recently  the  citi- 
zens  voted    to    appropriate    $2,500    for    making   repairs    and    putting   a    new 
generator   in   the  municipal   electric   light  plant. 

NEW  BRITAI.X,  CONN.— The  Slate  Legisl.ature  has  passed  the  resolu 
tion  granting  an  amendment  to  the  charter  of  the  Stanley  Works,  by 
which  the  company  is  empowered  to  increase  its  capital  stock  from  $1,500,- 
000  to  $3,000,000,  to  build  a  dam  in  the  Housatonic  River  in  Kent,  and 
construct  a  power  plant  there,  and  erect  a  transmission  line  from  Kent 
10  Ncvy  Britain  to  furnish  electricity  to  operate  its  plant  in  this  city. 

WALLINGKORD,  CONN.— At  a  special  meeting  of  the  Court  of 
Burgesses  held  July  30  it  was  voted  to  issue  bonds  to  the  amount  of 
$5,000  for  enlarging  and   extending  the  mimicipal   electric   light   plant. 

WASHINGTON,  D.  C— The  Potomac  Electric  Company  will  erect  a 
sub-station  at  Sherman  and  Harvard  Streets  Northwest,  in  order  to  fur- 
nish  better  service  lo   that   rapidly  growing  section. 


.\ILANTA,  GA. — Surveys  have  been  made  for  the  proposed  electric 
railway  between  Atlanta  and  Augusta,  which  is  to  be  built  by  the  Atlanta 
&  Carolina  Construction  Company.  The  company  is  capitalized  at  $5,000.- 
000,  and  the  officers  are;  James  W.  English,  president;  Matthew  Mason, 
vice-president    and    general    manager;    M.    T.    Edgerton.    secretary. 

AUGUSTA,  GA.— The  Augusta-Aiken  Railway  &  Electric  Company, 
the  North  Augusta  Land  Company,  North  Augusta  Hotel  Company  and 
North  Augusta  Electric  &  Improvement  Company  have  been  consolidated 
under  the  name  of  the  Augusta  &  Columbia  Railway  Company.  The 
company  now  operates  about  28  miles  of  track,  and  is  contemplating  an 
extension  from  Aiken  to  Columbia,  S.  C.  W.  T.  Van  Brunt,  of  New 
York,  N.  Y.,  has  been  elected  president,  and  James  U.  Jackson,  of 
Augusta,   vice-president. 

CORNELIA,  GA.— L.  F.  Maxwell,  city  clerk,  writes  that  an  election 
will  be  held  Aug.  12  to  vote  on  the  proposition  of  establishing  a  munici- 
pal   electric  lighting  plant  in   the  city. 

MAROA,  ILL.— D.  S.  Anderson  has  applied  to  the  Town  Board  for 
a   franchise  for  a  telephone  line  connecting  Maroa  and  .^rgenta. 

PEKIN,  ILL. — Plans  have  been  prepared  by  the  Pekin  Electric  Light 
Company  for  improvements  to  its  plant  and  system,  which  will  cost  about 
$50,000. 

PEORIA,  ILL.— The  Peoria  Gas  &  Electric  Company  has  awarded  the 
contract  for  installing  the  new  underground  system  to  G.  M.  Gest,  of 
New    York,    N.    Y.      The    work    will    involve    an    expenditure    of    about 

BROOKVILLE,  IND.— The  Board  of  Trustees  has  passed  an  ordinance 
granting  a  20-year  franchise  to  the  Electric  Light  &  Ice  Manufacturing 
Company  to  operate  an  electric  light  and  power  plant.  The  directors 
of  the  company  are:  J.  G.  Hall,  Charles  Andrews  and  Parker  S.  John- 
son, of  Cincinnati,  Ohio;  John  H.  Brockman  and  Robert  H.  Cook,  of 
Brookville.  The  company  has  purchased  the  local  electric  light  plant. 
which   has  been  in  operation   for   15   years. 

GOSHEN,  IND. — The  Indiana  &  Michigan  Electric  Company,  recently 
organized  by  the  merging  of  several  power  companies,  has  filed  with 
County  Recorder  O.  C.  Vernon  a  mortgage  to  the  New  York  Trust  Com 
pany  for  $7,000,000.  The  syndicate  was  recently  formed  to  control  tlie 
power  dams  of  the  St.  Joseph  River,  between  Elkhart.  Ind.,  and  Berrien 
Springs,  Mich. 

HAGERSTOWN,  IND. — A  special  election  has  been  ordered  to  vote  on 
a  proposition  for  the  purchase  of  the  electric  lighting  and  power  system 
of  this  place,  now  owned  by  Pittsburg,  Pa.,  and  local  citizens,  who  offer 
to  sell  the  plant.  If  the  proposition  carries  the  plant  will  be  enlarged 
and  equipped  with  new  machinery.  * 

LAPORTE,  IND.— The  South  Bend  Telephone  Company  has  filed 
amendments  to  its  charter  increasing  its  capital  stock  by  $200,000  for  the 
purpose  of  extending  its  system  into  southern  Michigan.  The  Berrien 
County  Home  Telephone  Company  is  also  being  organized  by  the  com- 
pany to  operate  exchanges  in  all   towns  of  southern   Michigan. 

LOWELL,  IND.— Clifford  Wiley  has  purchased  the  local  electric  light 
plant.  The  new  company  will  install  a  new  plant,  and  will  be  known 
■as  the  Lowell    Light  &   Power   Company. 

MOUNT  VERNON,  IND— The  City  Council  has  ordered  the  Cum- 
berland Telephone  Company  to  remove  its  poles  and  wires  from  the 
streets  of  Mount  X'ernon  within  thirty  days,  or  apply  for  a  franchise 
lo  do  business  in  the  city.  There  is  a  misunderstanding  between  the 
city  and  the  company,  in  which  the  city  claims  that  the  company  is 
operating  without  a  franchise,  while  the  company  claims  that  it  is  oper- 
ating under  a  franchise  purchased  from  the  American  Telephone  &  Tele- 
graph Company  some  years  ago. 

NAPOLEON,  INI).— The  Napoleon  Telephone  Company,  recently  in- 
corporated, will  receive  bids  for  material  and  equipment;  also  for  the 
construction  of  an  exchange  and  telephone  system.  Frank  Henir,  J.  H. 
Newman  and  J.  A.   Meyer  are  the  directors. 

PLYMOUTH,  IND. — C.  D.  Snoeberger.  proprietor  of  the  Plymouth 
electric  light  plant,  contemplates  making  some  improxements  to  the 
plant,  at  a  cost  of  about  $10,000.  He  will  establish  a  day  service  if  the 
city  will  extend  his  franchise  and  contract. 

PLYMOUTH,  IND. — C.  D.  Snoeberger,  proprietor  of  the  Plymouth 
electric  light  plant,  writes  us  to  the  effect  that  the  item  in  our  issue  of 
June  22,  announcing  the  incorporation  of  the  Plymouth  Electric  Lighting 
Company.  w,is  rather  misleading.  The  gentlemen  named  as  directors 
installed  a  gas  plant,  under  the  name  of  the  Plymouth  Lighting  Com- 
pany,  and   have  nothing  lo   do   with    the    Plymouth   electric   light   plant. 

SCOTTSBURG,  IND.— The  question  of  lighting  the  city  by  electricity 
and  building  water  works  is  being  agitated  here.  .-V  franchise  may  be 
granted. 

WORTHINGTON,  IND.— The  Home  Telephone  Company  (independ- 
ent) has  purchased  the  Bell  interests  and  investments  at  this  place, 
thereby  doing  away  with  the  dual  system  in  Greene  County. 
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CLAREMORE,  I.  T. — Application  will  be  made  at  the  next  meeting 
of  the  City  Council  for  a  franchise  for  an  electric  street  railway  in 
Claremore. 

RED  FORK,  I.  T.— The  Red  Fork  Power  &  Development  Company 
is  contemplating  the  construction  of  a  power  plant  which  will  cost  when 
completed  about  $100,000.  F.  L.  Smart  is  president,  and  Graham  Burn- 
bam,    vice-president    and    manager. 

DAVENPORT,  lA.— A  permit  has  been  granted  to  the  Independent 
Light  &  Power  Company  for  the  erection  of  a  two-story  brick  power 
house   in   the   west    end   of   the   city. 

HUMBOLDT.  lA.— The  capital  stock  of  the  Rural  Union  Telephone 
l'ijn:i)any  has  been  increased  to  $100,000. 

CHAPMAN,  KAX. — C.  A.  Scherer  has  been  appointed  receiver  for  the 
Dickinson  County  Power  &  Light  Company,  which  was  promoted  by 
Arthur  Williamson  and  put  in  an  electric  lighting  system  here  about  a 
year  ago.  The  company  issued  $24,000  in  bonds  on  which  no  interest 
has  been  paid.  The  bondholders  through  C.  C.  Wyaridt  as  trustee,  are 
seeking    to    foreclose    the    bonds. 

COVINGTON,  KY.— The  Union  Light,  Heat  &  Power  Company  has 
submitted  a  proposition  for  lighting  the  city  for  a  term  of  five  years. 
The  company  offers  to  furnish  450  or  more  arc  lamps  at  $55  per  lamp 
per  year,  and  as  many  32-cp  lamps  as  are  needed  at  $27  per  lamp  per 
year.  The  offer  also  includes  a  reduction  on  the  commercial  lighting  as 
follows:  To  consumers  whose  bills  amount  to  from  $1  to  $10.  10  per 
cent;  to  Si5'  15  per  cent;  to  $30,  20  per  cent;  $30  to  $50.  25  per  cent; 
$50  to  $75,  30  per  cent;  $75  to  $100,  35  per  cent;  $100  or  over.  40  per 
cent. 

LOUISVILLE,  KV.— It  is  announced  that  the  Louisville  Railway 
Company  will  receive  sealed  bids  for  $  1 50,000  short-term  notes,  the 
proceeds  of  which  will  be  used  for  new  cars,  extensions  and  improve- 
ments. 

NEWPORT.  KY.— The  City  Council  is  reported  to  be  in  favor  of 
establishing  a  municipal  electric  light  plant. 

NEWPORT,  KY. — The  Board  of  Aldermen  has  passed  the  ordinance 
granting  the  South  Covington  &  Cincinnati  Railway  Company  permission 
to   construct    an    electric    railway   on    Twelfth    Street. 

DEERING,  ME.— The  Portland  Light  &  Power  Company,  which 
recently  purchased  the  Deering  Electric  Light  Company,  has  notified  its 
Deering  district  consumers  of  an  increase  in  rates  for  electricity  for  light- 
ing purposes.  The  new  rate  is  10  cents  per  kw-hour,  with  a  discount  of 
10  per  cent  if  paid  within  10  days.  The  old  rate  was  10  cents  per  kw- 
hour,  with  a  discount  of  20  per  cent  if  paid  within  30  days.  Under  the 
new  rate  the  company  will  renew  burned-out  lamps. 

LEWISTON,  ME. — Owing  to  the  increase  in  the  demand  for  electri- 
city for  Ijghting  purposes  the  committee  on  lighting  is  considering  the 
question  of  increasing  the  capacity  of  the  municipal  electric  lighting  plant 
by  the  installation  of  a  new  water  wheel   and   generator. 

CAMBRIDGE,  MD. — The  Board  of  Commissioners  of  Cambridge  has 
granted  John  H.  Burgess.  Jr.,  and  W.  H.  Medford.  representing  Balti- 
more capitalists,  an  electric  franchise  for  a  term  of  30  years,  renewable 
for  the  same  length  of  time,  with  an  option  of  purchase  by  the  town  in 
1 5    years. 

POCO.MOKE.  MD.— R.  P.  Stevenson,  owner  and  manager  of  the 
r-K-vcnson  electric  light  plant,  writes  that  he  expects  to  install  a  loo-hp 
hoiler   and   a   25-kw   direct   connected    unit   in   the   plant   this   fall. 

ATHOL,  MASS. — The  L.  S.  Starrett  Company  will  commence  at  once 
the  construction  of  a  new  power  house  at   Main  and  Crescent   Streets. 

ATTLEBORO,  MASS.— The  .\ttleboro  Steam  &  Electric  Company  is 
installing  a  new  steam  turbine  in  its  plant. 

CHESTER.  MASS.— The  Chester  Electric  Light  Company  has  an- 
nounced an  increase  in  the  rates  for  electricity,  which  went  into  effect 
July  I.  The  minimum  service  charge  is  $1.50  per  month.  The  primary 
rate  is  18  cents  per  kw-hour  and  wtll  be  applied  to  the  first  18  kw-hours 
used.  The  secondary  rate  is  ten  cents  and  will  be  applied  to  the  balance. 
Ten  per  cent  discount  will  be  allowed  on  all  monthly  bills  paid  on  or 
before   the    loth    of   the   month. 

DALTON.  >L\SS. — Dwyer  Brothers  have  secured  the  contract  for  the 
construction  of  the  addition  to  the  power  house  of  the  Dalton  Power  Com- 
pany, to  he  used  for  a  gas-producing  plant.  A  gas  engine  will  be  in- 
stalled as  an  auxiliary  to  the  water  wheels  in  times  of  low  water.  The 
company  furnishes  electricity  for  operating  the  machinery  of  the  Crane 
paper  mills. 

FRAMINGHAM,  MASS.— The  Railroad  Commissioners  have  approved 
the  change  of  the  name  of  the  propcrt'y  formerly  known  as  the  South 
Middlesex  Street  Railway  Company  to  the  Middlesex  &  Boston  Street 
Railway  Company.  They  have  also  approved  the  amount  of  capital  stock 
fixed   upon   by  (he  organizers,  $300,000. 

GARDNER.  MASS— The  Gardner  Electric  Light  Company  has  pe- 
titioned the  Board  of  C.as  and  Electric  Light  Commissioners  for  authority 
to  issue  additional  capital  stock  to  the  amount  of  $3S.ooo  and  lionds  to 
the  amount  of  $65,000,  the  proceeds  to  be  used  in  payments  of  .idditions 
to  the  plant  and  the  floating  indebtedness  of  the  company. 

GREENFIELD.  MASS.— The  Selrctmcn  ^avc  granted  the  Grrcnfirld 
Electric  Light  fit  Power  Company  permission  rt)  erect  poles  and  wires 
al   streets   in   the  north    part   of  the  town   to   install   an   emergency 


line   to   connect    with    the    Franklin    Electric    Light    Company   in    Turnti  >^ 
Falls. 

HOLYOKE,  MASS.— The  Railroad  Commissioners  have  authorized 
the  consolidation  of  the  Amherst  &  Sunderland  Street  Railway  Company 
with  the  Holyoke  Street  Railway  Company,  and  have  given  the  latter 
company  permission  to  issue  additional  capital  stock  to  the  par  value  of 
$120,000   for   the   purpose   of   exchange   on   a  share-for-share  basis. 

MILLERS  FALLS,  MASS.— An  agreement  has  been  reached  between 
Millers  Falls  fire  district  and  the  Franklin  Electric  Light  Company,  of 
Turner's  Fails  by  which  electriciiV  is  to  be  furnished  by  the  company  for 
lighting  the  village.  The  plant  is  now  operated  by  gasoline  power  and 
costs  seven  cents  per  kw-hour.  Under  the  new  contract  the  cost  will 
be  reduced  by  half,  the  highest  rate  in  the  scale  being  three  and  one- 
half  cents  per  kw-hour.  The  district  agrees  to  use  an  amount  equal 
to  $1,200  a  year.  The  P'ranklin  Electric  Light  Company  will  expend 
about   $4,000    in    extending   its   lines   and    making  connections. 

NORTH  ABINGTON.  MASS.— The  Electric  Light  &  Power  Company. 
01  Abington  and  Rockland,  has  been  granted  permission  by  the  Board  of 
Gas  and  Electric  Light  Commissioners  to  issue  600  shares  of  capital  stock 
at  $100  per  share,  the  proceeds  to  be  used  in  the  payment  of  additions  to 
the  plant  made  prior  to  Jan.    i,   1906. 

NORTH  ADAMS,  MASS.— The  North  Adams  Manufacturing  Com- 
pany is  installing  an  electric  motor  in  its  mill  to  supplement  the  wiiter 
wheel   when  the  water  is  low. 

NORTH  BORO.  ^L■\SS.— The  contracts  and  agreements  for  lighting 
the  streets  by  electricity  for  ten  years  have  been  signed  by  the  lighting 
committee  and  the  Marlboro  Electric  Lighting  Company.  The  service  is 
to  be   ready  by  the  last  of  October. 

ADRIAN.  MICH. — An  electric  railway  to  run  from  Adrian  to  Detroit 
is  being  promoted  by  M.  Antoine  Robert,  of  Montreal.  It  will  be  known 
as  the  Detroit  &  Adrian  Traction  Company  and  v/ill  be  capitalized  at 
$2,000,000.  It  is  said  that  the  company  has  received  liberal  franchise-^ 
from  Adrian.  Tecumseh  and  Milan.  Outside  of  the  cities  the  road  will 
be  built  on  private  right  of  way. 

BAY  CITY,  MICIL— The  Common  Council  has  decided  to  remove  the 
east  side  electric  lighting  plant  from  its  present  location  at  Eleventh  and 
Jefferson  streets  to  the  old  water  works  building  on  the  west  side  of  the 

HOUGHTON,  MICH.— The  Copper  Range  Consolidated.  Company  is 
making  arrangements  to  build  an  electric  power  plant. 

L'ANSE,  MICH.— Bids  will  be  received  by  C.  D.  Shea,  city  recorder, 
until  Aug.  14,  for  constructing  a  water  power  plant.  E.  P.  Burcii. 
Minneapolis,  Minn.,  is  engineer. 

WYANDOTTE.  MICH.— An  election  will  soon  be  held  here  to  vote 
on  the  proposition  to  issue  $20,000  in  bonds  for  extensions  to  the  municipal 
electric  plant. 

ST.  PAUL.  MINN.— The  State  Fair  Board  has  decided  not  to  install 
:.n  electric  light  plant  for  the  fair  grounds,  and  has  entered  into  a  contract 
with  the  General  Electric  Company  for  service  for  five  years. 

COLUMBUS.  MISS.— The  Columbus  Railway,  Light  &  Power  Com- 
pany  is  planning  to  build  several  oitensions  to  its  railway  system  and  to 
teniodel    the  electric   light   and   ga?    plants. 

POPLARVILLE.  MISS.— The  municipal  electric  lighting  plant  was 
put  into  operation  July  23   for  the  first  time  and  is  giving  satisfaction. 

BROWNING,  MO. — J.  L.  Kille.  city  clerk,  writes  that  the  citizens  on 
July  22  voted  to  issue  $6,000  in  bonds  for  an  electric  light  plant.  A> 
yet,  no  engineer   has  been   engaged. 

ST.  JOSEPH,  MO.— Plans  have  been  made  for  a  large  telephone  cn 
change  building  to  be  erected  on  Tenth  Street  for  the  Citizens*  Telephone 
Company,  at  a  cost  of  about  $62,000.  The  company  is  also  making 
arrangements  to  place  its  wires  underground  in  this  city.  The  plans  eall 
for  the  installation  of  approximately   1.000.000  feet  of  duct. 

BILLINGS,  MONT.— Ycgen  Brothers  will  begin  at  once  the  con^truc 
lion  of  a  plant  to  furnish  electricity  for  lighting  and  power  purposes  in 
Billings.  The  City  Council  has  granted  a  franchise  to  erect  poIc>  and 
wires  for  the  iran^nission  of  electricity  through  the  principal  thorough- 
fares. The  city  reserves  the  right  to  have  all  wires  placed  underground 
after  giving  reasonable  notice. 

BOZEMAN,  MOXT.— President  Casey,  of  the  (iallalin  Valley  Club, 
states  the  St.  Louis  capitalists  have  secured  an  option  on  the  property 
and  franchises  of  the  Gallatin  Light  &  Power  Company,  and  thai'  sur- 
veys are  being  made  to  connect  Bozcman  with  all  the  principal  towns  of 
Montana  within  a  radius  of  100  miles,  and  the  Yellowstone  National 
Park.      Construction    of    the    lines    will    begin    within    90    days. 

FREMONT,  NEB. — The  City  Council  has  decided  to  construct  an 
entirely  new  electric  light  -'ind  water  works  station,  at  an  estimated  cost 
of  about  $65,000.  The  plant  is  to  be  ready  for  operation  by  Nov.  15. 
C.    A.    Chapman    is  consulting   engineer. 

TECUMSEH,  NEB. — Frank  Dinsmore.  city  clerk,  writes  that  bids  arr 
wanted  until  Aug.  19,  for  the  construction  of  an  electric  light  plant  t" 
cr.«t  about  $20,000.     John    Martz,  of  Seward,  is  engineer. 

WOOD  RIVER,  NEB. — The  City  Council  has  decided  to  construct  a 
lighting  plant  and  water  works  system. 

CAMDEN,  N.  J.— Hallingir  &  I'crrot.  Philadelphia,  Pa.,  have  com- 
pleted  ptan«    for   two   additional    faclury   buildings   and   a    powci    pl.int    !< 
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be  erected  for  the  Victor  Talking  Machine  Company  in  Camden,  at  a 
cost  of  $200,000.  'riic  power  plant  will  have  a  capacity  of  4000  horse- 
power. 

NEWARK,  N.  J. — Bids  will  be  received  until  Aug.  23  by  the  special 
committee  of  the  Common  Council  for  furni.shing  and  insUlling  an 
electric  light  plant  in  the  city  hall.  The  equipment  will  consist  of  three 
engines  .ind  three  generators,  switchboard,  instruments,  wiring,  steam 
piping,  etc.  The  work  will  include  foundations  and  masonry  work.  James 
M.  Seymour  is  consulting  engineer. 

ALIiANY,  N.  Y.— The  United  Traction  Company  has  purchased  from 
the  city  of  Troy  a  franchise  for  the  construction  of  an  electric  railway 
on  several   streets   in   the  city. 

nATIT,  N.  Y. — The  contract  drawn  up  by  the  Village  Trustees  and 
submitted  to  the  Bath  Electric  Light  Company  for  street  lighting  for  a 
period  of  five  years,  has  been  returned  by  the  company  unsigned.  The 
company  objected  t'o  the  clause  asking  it  to  try  a  day  service  for  a  period 
of  one  month  each  year  during  the  life  of  the  contract,  to  ascertain  if 
it    is   feasible   to   maintain   a    permanent   day   service. 

liATH,  N.  Y. — The  Village  Trustees  on  July  25.  signed  a  contract  with 
].  G.  Tower  and  Clinton  K.  Degroat,  of  Buffalo,  for  lighting  the  streets 
of  the  village  for  five  years,  beginning  Oct.  5.  when  the  contract  with 
the  Bath  Electric  &  fias  Light  Company  expires.  Messrs.  Tower  and 
Degroat  have  given  a  bond  guaranteeing  to  have  their  plant  in  readiness 
to  furnish  electricity  for  street  lamps  on  Oct.  6,  and  to  install  a  plant 
within  four  months  to  furnish  incandescent  and  commercial  lighting. 
The  .street  lighting  service  consists  of  75  arc  lamps  at  $62.50  per  lamp 
per  year  for  all  night  and  every  night  service,  making  a  total  of  $4,687 
per  year.  The  company  agrees  to  light  the  rooms  of  the  fire  companies 
and  the  engine  house  free,  and  also  to  maintain  ten  32-cp  incandescent 
lamps  in  the  parks  and  alleys  as  the  trustees  may  direct.  There  is  to  be 
an  all-day  service  with  a  sliding  scale  of  rates  for  commercial  lighting, 
the  higlicst  price  being  12  cents  per  kw-hour,  and  the  rate  for  motors 
above  one  horse-power  is  to  be  three  cents. 

BLACKWELL'S  ISLAND.  N.  Y.— Bids  will  be  received  by  Robert  W. 
Hebberd,  commissioner.  Department  of  Public  Charities.  New  York  City, 
until  Aug.  22.  for  all  materials  and  labor  required  for  the  complete  con- 
duiting.  electric  wiring,  and  all  other  work  in  connection  with  the  in- 
stallation of  a  complete  electric  lighting  and  power  system  for  all  the 
buildings  and  grounds  under  the  jurisdiction  of  the  Department  of 
Tublic  Charities,  and  comprising  the  New  York  City  Home  for  the  Aged 
and  Infirm,  Blackwell's  Island,  borough  of  Manhattan.  Raymond  F. 
\lmirall,  51   Chambers  Street,  New  York  Cit>',  is  the  architect. 

BROOKLYN,  N.  Y. — Bids  will  be  received  by  John  H.  O'Brien, 
commissioner  water  supply,  gas  and  electricity.  New  York  City,  until 
.\ug.  15  (read  advertisement),  for  furnishing,  installing,  maintaining  and 
reserving  for  the  use  of  the  high-pressure  fire  service,  all  apparatus  and 
equipment  necessary  for  generating  and  transmitting  1830  kw,  three- 
pha,se,  66oo.volt,  25-cycle  electric  power,  and  furnishing  and  delivering 
iliis  power  under  terras  of  this  contract  to  Aug.  15,  1908,  at  each  of  the 
high-pressure  fire  service  i)umping  stations,  located  in  the  borough  of 
Brooklyn,  at  Furman  and  joralemon  Streets,  and  at  Willoughby  and  St. 
ICdwards   Streets,   respectively. 

CANANDAIGU.X.  N.  Y. — Franchises  have  been  secured  from  the 
villages  of  Cohocton,  Atlanta  and  Naples  by  the  Canandaigua-Southern 
Railway  for  its  electric  line  to  be  built  from  Atlanta  to  Canandaigua. 
It  is  said  that  the  line  between  .Xtlant'a  and  Naples,  a  distance  of  six 
miles,  will   be  built  this  fail. 

FLUSHING,  N.  Y.— The  New  York  &  Queens  County  Railway  Com- 
pany is  contemplating  extending  its  lines  to  Whitestone  and  Bayside  in 
the  near  future.  The  company  has  purchased  a  tract  of  land  on  iTie 
Flushing  meadows,  to  be  used  for  laying  out  storage  yards  and  an 
auxiliary  power  plant,  barns  and   repair  shops. 

LYONS.  N.  Y. — The  stockholders  of  the  Wayne  County  Electric 
Company  arc  contemplating  increasing  the  capacity  of  its  plant  to  meet 
the  present  and  future  demands.  The  company  now  takes  250  horse- 
power from  the  power  house  of  the  Rochester.  Syracuse  &  Eastern 
Railroad  Company,  'llie  company  furnishes  electricity  for  lighting  and 
power   purposes   in    Lyons   and    Clyde. 

NEWBURGH,  N.  Y. — The  Newburgh  Electric  Light,  Heat  &  Power 
Company  has  petitioned  the  Public  Service  Commission  at  .Mbany  for 
permission  to  issue  $250,000  additional  stock,  to  be  used  to  improve  its 
electric  light  plant  and  perfect  the  line  to  Poughkeepsie. 

NEW  Y'ORK,  N.  Y.— The  New  York  &  Queens  Electric  Light  & 
Power  Company  has  applied  to  the  Public  Service  Connnission  for  per- 
mission to  issue  bonds  for  $j, 000. 000.  the  proceeds  to  be  used  for  buying 
realty,  equipping  and  extending  its  plant  and  development  of  its  system. 

NEW  YORK.  N.  Y.— Bids  will  be  received  by  John  H.  fO'Srien. 
cOTUmissioper  of  water  supply,  gas  and  electricity,  until  Aug.  15.  for 
furnishing  electricity  for  lighting  and  power  purposes,  to  the  equipment 
owned  by  the  city  now  installed  or  to  be  installed  on  the  Williamsburg 
Bridge,  for  the  term  of  this  contract  from  .\ug.  15.  190;.  to  Dec.  31, 
1907,  both  inclusive,  in  the  borough  of  Manhattan. 

NEW  YORK,  N.  Y.— Bids  will  be  received  until  Aug.  12  by  C.  B.  J. 
Snyder,  superintendent  school  buildings.  New  York  City,  for  installing 
electric  equipment  in  the  additional  story  of  Public  School  80,  borough 
ot  Brooklyn,  in  addition  to  and  alterations  in  Public  School  13,  and  in 
addition    to    and    alterations    in    Public    School     ig,    both    in    borough    of 


Richmond,  in  schools  91   and  66,  borough  of  itanhattan,  and  for  altera- 
tions to  electric  system  in  Morris  High  School,  borough  of  Bronx. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  John  H.  O'Brien,  com- 
missioner water  supply,  gas  and  elcetricit>',  until  Aug.  15  (read  adver- 
tisement), for  furnishing,  installing,  maintaining  and  reserving  for  use  of 
the  high-pressure  fire  service,  all  apparatus  and  equipment  necessary  for 
generating  and  transmitting  3250  kw.  three-phase.  6600-volt,  2S-cycle 
electric  power,  and  furnishing  and  delivering  this  power,  under  the  terms 
of  this  contract  to  .^ug.  i.  1908.  at  each  of  the  high-pressure  fire  service 
pumping  stations,  located  in  the  borough  of  Manhattan,  at  Oliver  and 
.South  Streets,  and  at  Gansevoort  and  West  Streets,  respectively. 

NIAGARA  FALLS,  N.  Y. — The  local  authorities  are  experiencing  some 
trouble  in  securing  electricity  for  the  illumination  of  the  Falls.  The 
Ontario  Power  Company  and  the  Canadian  Niagara  Pov.er  Company  have 
announced  their  willingness  co  donate  all  the  electricity  required,  but 
direct  current,  not  alternating  current,  is  needed.  The  plant  of  the 
Ontario  company  is  in  close  proximity  to  the  place  where  the  battery 
of  search  lamps  will  be  located  on  the  Canadian  side,  but  they  can 
furnish  the  city  only  100  horse-power  of  direct  current,  while  300  horse- 
power is  necessary.  The  Canadian  Niagara  Power  Company  can  furnish 
the  power  needed,  but  its  plant  is  located  so  far  away  that  the  cost  of 
erecting  a  transmission  line  is  too  much  to  consider.  A  plan  is  now 
being  considered  whereby  a  motor-generator  will  be  installed  on  the  ri^cr 
bank  to  provide  the  necessary  power. 

NYACK,  N.  Y. — The  New  York  State  Board  of  Railroad  Commis- 
sioners has  granted  the  West  Shore  Traction  Company  permission  to 
build  a  high-speed  electric  railway  from  Tomkins  Cove  along  the  Hudson 
River  to  the  State  line  at  Carteret;  to  increase  its  capital  stock  from 
$250,000  to  $500,000.  and  1^0  issue  a  first  mortgage  of  $900,000. 

SODUS,  N.  Y.— The  Sodus  Gas  &  Electric  (>)mpany  has  made  ar- 
rangements with  the  Rochester  Railway  &  Light  Company  to  furnish 
electricit'y  for  this  section.  The  purpose  of  the  arrangement  is  to  supply 
electricity  for  a  24-hour  service  and  for  manufacturing  plants  from 
Webster  to  Sodus  Point,  and  also  to  furnish  electricity  to  farmers  to  run 
their  apple  machinery.  Additional  machinery  will  be  installed  beiorc  fall 
to  take  care  of  the  day  business. 

SYRACUSE,  N.  Y.- — The  Syracuse  Rapid  Transit  Railway  Company 
has  been  granted  a  franchise  by  the  Board  of  Trustees  of  East  Syracuse, 
to    double    track    its    line    on   several    streets  of   the   village. 

TON  AW  AN  DA,  N.  Y. — The  Tonawanda  Power  Company,  of  North 
Tonawanda,  on  July  30  entered  into  a  new  contract  with  the  city  for 
street  lighting,  under  the  terms  of  which  the  company  agrees  to  furnish 
arc  lamps  for  $57.50  per  lamp  per  year.  Under  the  old  contract,  which 
had  three  years  to  run.  the  city  paid  $70  per  lamp  per  year.  The  officials 
of  the  power  company  voluntarily  released  the  city  from  the  old  contract, 
giving  Tonawanda  the  same  price  for  which  it  furnishes  street  lighting 
in  North  Tonawanda. 

UTIC.\,  N.  Y. — .The  Utiea  Southern  Railroad  Company  is  making 
arrangements  to  extend  its  line  from  Hamilton  to  Norwich,  N.  Y.,  a 
distance  of  about  22  miles.  The  total  length  of  the  line  will  be  43  miles, 
and    the   Waterville   branch   will   be  five   miles. 

WEST  POINT,  N.  Y. — Bids  will  be  received  by  the  Quartermaster, 
l.'nited  States  Military  .Academy,  until  Aug.  26,  for  furnishing  and  in- 
stalling an  electrical  distributing  and  street  lighting  system.  Proposals 
from  manufacturers  of  electric  cables  only  will  be  considered. 

MOORESVILLE,  N.  C. — James  Donald,  superintendent  of  the  munic- 
ipal electric  light  plant,  writes  that  the  citj-  has  contracted  with  the 
Southern  Power  Company,  of  Charlotte,  to  furnish  electrieiry  to  oper- 
ate the  municipal  plant,  and  arrangements  are  now  being  made  to  connect 
with  the  lines  of  the  power  company. 

MURFREESBORO,  N.  C— The  North  State  Telephone  Company  has 
increased  its  capital  stock  to  S25.000. 

NEWTON,  N.  C— Bids  will  be  received  until  Aug.  15  by  W.  B. 
Gaither,  mayor,  for  $75,000  improvement  bonds  to  be  issued  for  lighting, 
water  and  sewer  improvements. 

ASHL.-\ND.  OHIO. — Bids  will  be  received  until  Aug.  26  by  the  Board 
of  Trustees  of  Public  AiT'»irs,  for  furnishing  and  installing  a  water  pump- 
ing plant  at  the  pumping  station,  to  consist  of  a  high-duty  horizontal 
cross-compound  condensing  crank  and  flywheel  steam  pumping  engine, 
with  a  capacity  of  1.500.000  U.  S.  gallons  per  day  of  24  hours,  and  two 
125-hp  each,  internal  furnace  boilers,  together  with  boilers,  engines,  fe«l 
pumps  and  all  apparatus  necessary  to  operate  the  pumps  and  boilers. 
Plans  are  on  file  at  the  office  of  A.  P.  Black,  village  clerk. 

CLEVELAND,  OHIO.— The  Cuyahoga  Light  Company  has  filed  a 
mortgage  of  $150,000  in  favor  of  the  Guardian  Saxnngs  &  Trust  Company. 
The  company  will  furnish  light,  heat  and  power  for  the  Britton  Block 
and  perhaps  some  other  buildings  in  this  city.     R.  .-\.  Wilbur  is  secretary. 

COLUMBUS,  OHIO. — The  trustees  of  the  Columbus  State  Hospital 
on  July  30  awarded  a  contract  to  the  Electric  Supply  &  Construction 
Company  for  a  dynamo,  switchboard  and  additional  wiring,  for  $7,200. 
and  a  contract  for  a  cement  floor  and  conduits  in  the  -main  building,  to 
the  Blakcslee  Concrete  Block  &  Machine  Company,  for  $5,759. 

DAYTON.  OHIO. — The  Dayton  Lighting  Comjwny  is  reported  to  have 
closed  a  contract  with  the  Dayton  Motor  Car  Company  to  supply  the 
latter  company  with  electricity  for  lighting  and  power  purposes, 

ELYRI.A.  OHIO. — The  Elyria  Milling  Company  is  making  arrange- 
ments and  has  completed  specifications  for  the  installation  of  an  electric 
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lighting  and  power  plant.  The  equipment  will  consist  of  a  250-hp  water 
tiirbine,  and  a  direct-connected  unit  consisting  of  a  175-hp  gas  engine  and 
a.  generator  of  i75-kw  capacity. 

MILFORD  CENTER,  OHIO.— The  municipal  electric  light  and  water 
plants  were  sold  recently  to  Dr.  John  L.  Boylan  for  $7,335.  Under  munic- 
ipal ownership  the  plants  have  been  a  failure,  the  revenues  not  being 
sufficient   to   meet   expenses. 

MILTON.  OHIO.— Bids  will  be  received  by  John  Coate,  village  clerk 
(P.  O.  address.  West  Milton),  until  Sept.  16,  for  lighting  the  village 
with  30  enclosed  arc  lamps  and  a  few  incandescent  lamps  in  clusters. 
The  successful  bidder  will  be  given  a  franchise  and  commercial  lighting 
privilege. 

SPRINGFIELD.  OHIO.— The  power  house  of  the  Indiana.  Columbus 
&  Eastern  Traction  Company,  on  the  Urbana  line,  was  destroyed  by  light- 
ning July  26. 

OKLAHOMA  CITY,  OKLA.— A.  B.  Hulit.  of  Chicago,  111.,  has  made 
ai>plication  for  an  electric  light  and  power  franchise. 

COTTAGE  GROVE,  ORE.— The  electric  light  plant  of  the  Willamette 
Valley  Company  at  Cottage  Grove  was  recently  destroyed  by  fire,  entail- 
ing a  loss  of  about  $20,000.  It  is  said  that  the  plant  will  be  rebuilt  at 
once.     Russell  Welch,  of  Eugene,  Ore.,  is  manager. 

CHAMBERSBURG,  PA.— It  is  reported  that  the  State  is  making  pre- 
liminar\'  arrangements  for  the  erection  of  an  electric  lighting  plant  at 
Mount  Alto,  for  furnishing  electricity  for  lighting  the  Forest  Academy 
and  the  White  Pine  Sanitarium  buildings. 

INDIANA,  PA. — It  is  reported  tliat  the  Indiana  County  Railways 
Company  has  placed  contracts  with  the  Westinghouse  Electric  &  Manu- 
facturing Company  for  the  machinery  for  its  power  plant  to  be  built 
near  Twolick,  and  also  for  the  sub-stations;  one  to  be  located  at  Chestnut 
Grove  and  the  other  near  Chambersville.  The  equipment  will  consist  of 
boilers  of  500  horse  capacity;  one  looo-kw  turbine  and  engines;  a  direct- 
current  generator;  condensers,  pumps,  etc.,  and  rotary  converters  for 
the   sub-stations. 

LANCASTER,  PA.— Papers  have  been  filed  at  the  court  house  in  this 
place  for  the  extension  of  the  Lancaster  &  York  Furnace  Street  Railway 
lines,  from  Pequea  to  York  Furnace,  and  thence  across  the  Susquehanna 
River,  making  a  connection  between  the  Lancaster  and  York  County 
systems. 

MAHONOV  CITY.  PA.— The  Mahonoy  City  Light,  Heat  &  Power 
Company  is  making  extensive  improvements  and  additions  to  its  plant. 
The  company  is  at  present  installing  an  800-hp  Westinghouse  turbine  and 
a  500-kw  generator.  Two  new  generators  will  be  installed  shortly.  It 
has  also  been  decided  to  build  an  extension  to  the  power  house. 

MARTINSBURG,  PA.— The  Morrison's  Cove  Electric  Light  &  Power 
Company  has  filed  articles  of  incorporation  with  a  capital  stock  of  $50,000 
for  the  purpose  of  generating  electricity  for  lighting,  heating  and  power 
purposes.  The  incorporators  are  J.  W.  Wagner,  of  Barbara,  J.  W. 
Suther,  of  Indiana,  and  others. 

OHIOPYLE,  PA. — It  is  said  that  tlie  Ohio  Company  is  preparing  to 
straighten  out  the  Youghiogheny  River  at  this  place  and  to  erect  a 
large  electric  plant  to  supply  electricity  for  manufacturing  plants  at 
Connellsville,   Uniontown   and   otlier  places. 

PITTSBURG.  PA.— The  Dauphin  Street  Railway  Company  will  apply 
to  the  state  for  a  charter  August  14.  The  company  proposes  to  con- 
strict an  electric  railway  from  Pittsburg  to  Dauphin.  The  road  will  be 
affiliated  with  the  Central  Pennsylvania  Traction  Company.  The  appli- 
cants are  Frank  B-  Musser,  W.  J.  Calder,  A.  G.  Knisely,  Leroy  J.  Wolfe 
and  C.  L.  Bailey,  Jr. 

PITTSTON,  PA. — The  stockholders  of  the  Citizens'  Electric  Illumina- 
ting Company  have  voted  to  increase  the  capital  stock  of  the  company 
from  $40,000  to  $200,000. 

WAYNESBORO.  PA. — The  Chambcrsburg.  Greencastle  &  Waynesboro 
Electric  Railway  Company  is  contemplating  building  an  extension  from 
Greencastle  to  Chambcrsburg,  and  a  short  line  from  Shady  Grove,  where 
its  system  connects  with  the  Hagerstown  Electric  Railway,  to  the  pro- 
posed   ChambcrsburgGrecncastle   line. 

WESTERLY,  R.  L— It  has  been  announced  that  Ahcrn  Brothers, 
builders  of  the  Norwich  &  Westerly  Electric  road,  have  secured  the  con- 
tract to  build  llic  six-mile  extension  of  the  electric  road  from  Westerly 
to  Pleasant  View,  and  also  the  contract  for  a  branch  line  to  Ashaway,  a 
distance    of    about    five    miles. 

KENNEBEC.  S.  D.— Byron  Reid  and  others  will  install  a  local  tele 
phone   exchange. 

LAWRENCEBURG,  TENN.— Bids  will  be  received  until  Aug.  20  by 
James  T.   Dunn,  city  secretary,  for  $25,000  water  and  light  bonds. 

SAN  ANTONIO,  TEX.— The  San  Antonio  Gas  &  Electric  Company  is 
contemplating  the  purchase  of  a  site  for  a  new  power  plant. 

WHARTON.  TEX.— John  W.  Maxcy.  of  Houston,  has  been  employed 
by  A.  P.  Borden  &  Company  of  this  city  to  prepare  plans  and  specifica- 
tions  for   a   power   plant   for   the   irrigation   of   20,000   acre**   nf   rice  land. 

SALT  LAKE  CITY,  UTAH— Thr  Utah  Sugar  Company,  which  owns 
the  hydroelectric  power  plant  on  Hrar  River  near  C'oIlin<iton.  has  been 
consolidated  with  the  Idaho  Supar  Company  and  the  Western  Idaho  Sugar 
Company.  The  new  corporation  will  be  known  as  the  Utah  Idaho  Sugar 
Company.  The  power  from  the  Bear  River  plant  is  all  purchased  by  the 
Utah    Light    A    Railway    Company,    being    delivered    over    the    suuar    com- 


pany's transmission  line  to  Oeden.  The  officers  of  the  new  company  are: 
Joseph  F.  Smith,  president;  Thomas  R.  Cutler,  vice-president  and  gen- 
eral manager;  H.  G.  Whitney,  secretary  and  treasurer. 

BARRE.  VT. — Barclay  Brothers,  granite  manufacturers,  have  re- 
cently installed  an  electric  plant'  in  their  works  to  take  the  place  of 
steam  power.  IMotors  aggregating  175  horse-power  have  been  installed. 
Electricity  for  cperating  the  plant  is  supplied  by  the  Consolidated  Light- 
ing  Company. 

WHITE  RIVER  JUNCTION,  VT.— The  Mascoma  Electric  Light  & 
Gas  Company  has  under  way  improvements  which  include  the  establish- 
ment of  a  day  power  circuit  in  the  towns  where  it  is  now  doing  business. 
A  water  power  about  one  mile  below  the  site  of.  the  present  electric 
station,  between  Lebanon  and  West  Lebanon,  is  being  developed.  It  is 
expected  that  the  new  plant  will  be  completed  by  next  spring. 

CENTRALIA,  WASH.— The  Centralia-Chehalis  Electric  Railway  & 
Power  Company  has  been  granted  a  franchise  by  the  City  Council  to 
build  an  electric  railway  between  Chehalis  and  Centralia. 

PUYALLUP,  WASH. — It  is  reported  that  improvements  are  to  be 
made  by  the  Government  at  the  Indian  School  at  Puyallup.  at  a  cost  of 
$127,000,  which  include  an  electric  light  plant  and  new  buildings. 

TACOMA.  WASH.— The  Westinghouse  Electric  Company  was  awarded 
the  contract  for  75  arc  air-cooled  transformers  for  the  light  department 
for  $1,001.  Kilbourne  &  Soloman  secured  the  contract  for  375  Nernst 
lamps  at  $5,946  and  the  National  Carbon  Company  will  supply  56,000 
carbons    for    $1,416. 

PRENTISS,  WIS. — Charles  Ferguson,  of  Antigo,  is  reported  inter- 
ested in  the  construction  of  a  dam  on  Jump  River  for  the  development 
of  water  power  for  electri'*al  purposes. 

MENOMONIE.  WIS.— The  Chippewa  Valley  Electric  Light  &  Power 
Company  submitted  the  only  bid  for  lighting  the  city  of  Menomonie  for 
a  term  of  seven  years  beginning  January  i,  1908.  The  company  offers 
to  furnish  arc  lamps  of  2000  candle-power,  all-night  service,  for  $75  per 
year.      If  more  than   50   lamps  are   used,   $70   per  year. 

DAWSON,  YUKON  DISTRICT,  CAN.— Plans  are  being  prepared  for 
the  construction  of  a  smelter  at  Whitehouse  having  a  capacity  of  250 
tnns  per  day.  Plans  are  also  being  made  to  install  an  electric  plant  to 
furnish    electricity   for   operating    the   mines.      A.    B.   Palmer   is  manager, 

WINNIPEG,  MAN.— The  City  Council  has  notified  the  Winnipeg 
Electric  Railway  Company  to  proceed  with  the  ten  proposed  extensions. 
It  is  announced  that  the  company  will  issue  $1,500,000  in  capital  stock 
for  improvements. 

YARMOUTH.  N.  S.— The  Hood-Godfrey  Electric  Railway  Company 
has  been  granted  a  franchise  by  the  City  Council  to  construct  an  electric 
railway  from  Cumberland  to  Cliff  Streets.  The  officers  of  the  company 
are  T.  W.  Garten,  president ;  Jesse  C.  Robbins,  secretary,  and  S.  C. 
Hood.  Jr.,  treasurer. 

CAMPBELLFORD.  ONT.— Bids  will  be  received  until  Aug.  15  hy 
Mayor  W.  J.  Doxsee  for  concrete  work,  turbine  wheels,  generators  and 
about  2%  miles  of  transmission  line  for  power  development  at  Middle 
Falls  on  the  Trent  River.  The  plant  will  have  a  capacity  of  4000  horse- 
power. The  date  for  receiving  the  above  bid  has  been  extended  to  Sept 
15.     John  S.  Fielding,  Toronto,  Ont.,  is  consulting  engineer. 

THREE  RIVERS.  QUE.— The  Shawinigan  Water  &  Power  Company 
has  acquired  the  controlling  interest  in  the  North  Shore  Electric  Com- 
pany of  this  place.  The  Shawinigan  company,  it  is  understood,  takes  over 
all  the  outstanding  common  stock  and  bonds  of  the  North  Shore  com- 
pany, which  amount  to  $100,000  in  stock  and  $150,000  in  bonds.  The 
new  company  contemplates  increasing  the  capacity  of  the  plant  and  the 
installation  of  modern  electrical   apparatus. 


Company  Elections. 

PETALUMA.  CAI,.— At  the  annual  meeting  of  the  Two  Kock  Tele- 
phone Company  the  following  officers  were  elected:  S.  L.  Stice,  president: 
E.  P.  Nisson,  vice-president;  George  Gaston,  secretary,  and  Bank  of 
Sonoma  County,   treasurer, 

GREENFIELD,  ILL.— The  Greenfield  Light  &  Power  Company,  which 
was  recently  incorporated,  has  elected  J.  T.  Callaway,  president,  and  C. 
R.    Shefliclil.    sccret.nry   and   treasurer. 

FITCHBURG.  MASS.— At  the  annual  meeting  of  the  Fitchburg  Gas 
&  Electric  Light  Company  held  July  ji  the  following  officers  were  elected 
for  the  ensuing  year:  Herbert  1.  Wallace,  president;  Henry  F.  Coggs- 
hall,   treasurer   and   general    manager. 


New  Industrial  Companies. 

THE  DVNA.Md  KI.KITKK  MA(  lllNli  lU.Ml'ANV.  of  Los  .Vngeles, 
Cal..  has  been  incorporated  with  a  capital  stock  of  $J5,ooo  hy  W.  W. 
Piddington,  C.   E.  Johns  and  Emma  Piddington. 

THE  GOUCHER  ELFXTRIC  PURIFYING  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  slock  of  $100,000  for  the 
purpose  of  manufacturing  electrical  apparatus.  The  directors  arc  F. 
Goucher.  J.   L.  Goucher  and  C.  II.  Coolidgc,  of  New  York,  N.  Y. 

THE  ELE(  TRIC  M. ML  BOX  COMPANY,  of  Guthrie.  Okla..  has  been 
chartered  with  a  capital  stiK-k  of  $50,000  for  the  purpose  of  manufacturing 
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•I  ni.-iill.ox  la  operate  with  electric  door  bcll>.  J.  M.  lirooks,  G.  W.  Fraicr 
and  II.   W.  ■Penteco.st  are  the  incorj)orators, 

rilK  NEW  ELECTRIC.\L  COMPAW,  of  Passaic,  N.  J.,  has  been 
incorporated  with  a  capital  stock  of  $100,000.  The  incorporators  are: 
Charles  R.  Newman,  Susan  J.  Ryan  and  Isaac  White. 

THE  NO-MATCH  ELECTRIC  MANUFACTURING  COMPANY,  of 
Roston,  Mass..  has  been  incorporated  with  a  capital  stock  of  $10,000  by 
l...ni..   N.    Bazainc.  J.    Keyes  Hall   and   Percival  Gilherl 


Neto  Incorporations. 

S.\.\-  FRANCISCO.  C.\I..— The  Nol.Ie  Electric  Steel  Company  has 
In.en  incorporated  with  a  capital  stock  of  $1,000,000  by  H.  H.  Noble,  C.  B. 
Morgan,  E.  V.  D.  Johnson,  E.   E.   Mead  and  E.   Whaley. 

DOVER,  DEL. — The  Juneau  Water,  Light  &  Power  Company  has 
been  granted  a  charter  by  the  State  Department  at  Dover.  The  company 
i-^  capitalized  ai'  $4,000,000  and  the  incorporators  are  J.  Herbert  Miller, 
and   E.   W.  Waybright,  of  New   York,  and   I.   M.   Harvey,   of    Brooklyn. 

.VLGUSTA,  ME.— The  United  States  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $500,000  by  J.  Berry,  I.  E. 
Chadhourn,  Anson  M.  Perlcy,  Joseph  Williamson,  of  Augusta:  E.  M. 
Leaviti,  W.  M.  Bearce,  of  Winthrop;  H.  .\.  Watkins.  Newport,  N.  Y. 
and    Louis    C.    Whilon.    New    York,    N.    V. 


Legal, 


MEMPHIS  THREE  CENT  FARE.— At  Memphis,  Tcnn.,  on  .\ugust  2, 
Federal  Judge  McCall  denieil  a  petition  of  the  Central  Trust  Company 
of  New  York  City,  holder  of  the  Memphis  Street  Railway  bonds,  asking 
an  injunction  to  restrain  the  City  of  Memphis  from  inaugurating  three- 
cent  street-car  fares.  The  case  had  been  appealed  to  the  State  Supreme 
Court  from  the  State  Circuit  Court,  the  issue  being  the  constitutionality 
of  the  city  ordinances.  The  suit  for  a  Federal  injunction  was  entered 
pending    a   decision    from   the   State    Supreme   Court. 

MILWAUKEE  TURBINES.— By  a  decision  last  week  in  Milwaukee, 
Judge  Charles  M.  Rogers  held  that  the  board  of  public  service  had  a  right 
to  award  its  contract  for  turbines  for  the  electric  light  plant  to  the 
Allis-Chalmers  Company  of  Milwaukee.  The  Westinghousc  Machine 
Company,  of  Pittsburg,  which  submitted  a  bid  $2,000  higher,  asked  City 
Solicitor  George  S.  Marshall  to  bring  a  test  suit,  which  he  did.  On 
the  points  in  controversy.  Judge  Rogers  held  tliat  the  turbines  of  both 
companies  were  essentially  of  the  Parsons  type,  which  had  been  in  suc- 
cessful operation  for  more  than  two  years  and  that  for  all  practical  pur- 
poses the  Allis-Chalmers  turbines  complied  with  the  specifications.  Bond 
for  appeal  was  fixed  at  $300. 

AN  AST'OUNDING  FINE.— In  the  Unite.l  States  Court  at  Chicago. 
Judge  Landis  has  imposed  upon  the  Indiana  branch  organization  of  the 
Standard  Oil  Company  a  fine  of  $29, 240.000.  under  the  Elkins  Act,  for 
accepting  rebates  from  the  Chicago  &  .Alton  Railroad  that  were  secret, 
other  shippers  not  receiving  the  same  rate.  Judge  Landis  used  strong 
language  as  to  the  dishonesty  of  the  transactions  involved.  There  were 
[470  counts  on  which  the  Standard  Oil  was  found  guilty,  the  fine 
tor  each  illegal  shipment  being  $20.01)0.  It  is  understood  that  legal 
machinery  will  be  set  in  motion  .it  once  by  the  Government  afainst  the 
railw.ay. 

W.AGNER  INFRINGEMENT  DAMAGES.— One  of  the  largest  damage 
claims  ever  assessed  for  the  infringement  of  a  patent  was  returned  in 
the  LTnited  States  Circuit  Court  in  St.  Louis  last  week  against  the 
Wagner  Electric  Manufacturing  Company,  of  St.  Louis,  by  Master  Henry 
H.  Dennison,  in  the  case  of  the  Westinghousc  Electric  Manufacturing 
t  onipany  against  the  St.  Louis  company.  Master  Dennison  has  recom- 
mended that  the  latter  company  be  ordered  to  pay  to  the  Westinghousc 
company  the  sum  of  $1.32,433.35.  He  has  had  the  case  under  advisement 
for  three  and  one-half  years.  Accompanying  his  recommendation  are 
fotn-  bulky  volumes  of  testimony.  Dennison  was  appointed  master  three 
aiwl  one-half  years  ago  by  the  United  States  Circuit  bench  in  St.  Louis. 
The  suit  was  on  oil  cooled  transformers  patented  by  Mr.  George  Westing- 
house,  the  patent  being  No.  366,362.  The  testimony  taken  before  the 
United  States  Circuit  Court  showed  that  the  patent  had  been  infringed, 
and  the  case  was  put  iiito  the  hands  of  Dennison  as  master  to  determine 
the  amount  of  damages.  The  damages  are  the  estimated  profits  of  the 
Wagner  company  from  the  sale  of  the  transformers  manufactured.  The 
report  enters  into  elaborate  calculations  in  order  to  arrive  at  the 
ilamages  assessed. 

RIGHT  TO  TELEPHONE  SERVICE.^Anothcr  decision  has  been 
given  recently  as  to  conditions  under  which  telephone  service  must  be 
given,  by  Justice  Andrews  in  the  Supreme  Court.  Syracuse,  N.  Y.,  some 
days  ago.  Hie  decision  affects  the  form  of  contract,  which  has  been 
entered  into  by  the  Bell  local  companies  with  large  users  of  the  service 
and  holds  that  a  clause  giving  the  exclusive  right  of  service  to  the  Bell 
conip:vics  is  void  because  it  is  against  public  policy.  The  ca^e  arose 
from  the  attempt  of  the  proprietors  of  the  Yates  Hotel  in  Syracuse  to 
violate  one  of  these  contracts  with  the  Central  New  York  Telephone 
and  Telegraph  Company.  The  contract  was  made  in  1902.  and  in  con- 
sideration of  the  installation  of  booths  and  a  branch  exchange  in  the 
hotel  the  owners  were  to  furnish  space  for  the  booths  and  wires,  were 
to  pay  for  service  and  were  to  undertake  to  allow  no  other  telephone  to 
1k'   installed.      Some   time   ago   the   owners   of   the   hotel   nrderc-.l    il..-    .-.11,1 


jjar.y  to  remove  it*  wires  and  booths  and  arranged  to  in&tdl  another 
system.  The  Central  New  York  Company  applied  for  an  injunction,  and 
it  was  decided  that  the  right  to  terminate  the  contract  on  ninety  days' 
notice  did  not  exist.  The  court  then  took  up  the  consideration  of  the 
question  as  to  whether  the  exclusive  feature  of  the  contract  was  against 
the  public  interest  and  in  restraint  of  trade,  and  on  these  points  a  tem- 
porary injunction  was  granted  in  July,  1906.  Later  a  motion  for  reargu- 
ment  of  the  questions  involved  was  granted,  and  upon  this  reargumcnt 
a  motion  to  vacate  the  temporary  injunction  forbidding  the  installation 
of  the  independent  telephone  system  has  been  granted.  The  case  will 
be  carried  to  the  Court  of  Appeals.  The  original  decision  to  issue  the 
injunction  was  made  by  Justice  Andrews,  and  in  reversing  himself,  he 
says:  "Each  case  that  arises  must  be  decided  on  its  own  merits  and  on 
the  particular  circumstances  developed.  This  being  so,  Lough  agt.  Outer- 
bridge  cannot  be  deemed  a  controlling  authority  where  the  question 
arises  with  regard  to  corporations  engaged  in  a  different  kind  of  busi- 
ness under  different  circumstances."  The  decision  in  Lough  agt.  Outer- 
bridge  was  one  by  the  Court  of  Appeals,  and  Justice  Andrews  had  granted 
the  injunction  with  the  explanation  that  he  was  bound  by  it,  although 
the  circumstances  were  widely  different   from  those  in  the  Syracuse  cast. 


Personal, 


MR.  M.  L.  SPERRY  has  been  appointed  manager  of  the  Savannah 
Electric  Comi)any,  Savannah,  Ga.,  to  succeed  Mr.  L.  R.  Nash. 

MR.  HERBERT  THOMAS  has  accepted  the  position  as  manager  of  the 
.Apalachicola  Electric  Light  &  Telephone  Company. 

MR.  GEORGE  G.  WARD,  vice-president  of  the  Commercial  Cable 
Company,  has  been  in  Europe  for  some  little  time,  but  is  now  expected 
home  shortly. 

MR.  J.  F.  COLLINS,  formerly  superintendent  of  the  Toledo  Railways 
&  Light  Company's  lines,  has  been  promoted  to  be  manager  of  railways 
with  entire  charge  of  the  transportation  end  of  the  business. 

MR.  JOSIAH  C.  NORCROSS.  manager  of  the  municipal  electric  light 
plant  in  Hudson.  Mass.,  has  tendered  his  resignation  to  take  effect  Aug. 
20.  Mr.  Norcross  will  go  to  Reading  and  take  full  charge  of  the  munici- 
pal electric  plant  in  that  place. 

MR.  C.  R.  McK.XY.  superintendent  of  light  and  power  of  the  Toledo 
Railways  &  Light  Company,  has  been  promoted  to  be  manager  of  light  and 
power,  and  in  addition  to  the  gas  and  electric  departments,  he  will  have 
charge   of  the  power  and  heating  plants. 

MR.  BERNARD  W.  TRAFFORD,  recently  general  manager  of  the 
Chesapeake  &  Potomac  Telephone  Company,  has  been  appointed  general 
manager  of  the  Michigan  State  Telephone  Company.  Mr.  Tralford  suc- 
ceeds Mr.  James  F.  Land,  who  has  resigned  to  assume  the  management 
of  the  Michigan  Tellevent  Company. 

MR.  S.  B.  STORER,  consulting  electrical  engineer,  announces  that  he 
has  opened  an  oJHce  for  his  practice  at  732  University  Block,  Syracuse. 
N.  Y.,  where  he  will  give  special  attention  to  power  transmission  prob- 
lems and  enterprises,  and  the  execution  of  investigations  and  reports  of 
electrical    and    industrial    undertakings. 

MR.  J.  K.  STRONG,  the  effective  and  energetic  president  of  the 
National  Electrical  Contractor's  Association,  has  been  presented  by  the 
members  with  a  very  handsome  silver  service,  in  connection  with  the 
recent  seventh  annual  meeting,  and  his  services  in  promoting  the  best 
interests   of  that    now    large   and    influential   organization. 

PROF.  CHARLES  II.  BENJAMIN  has  been  appointed  dean  of  th- 
School  of  Engineering  at  Purdue  University  to  succeed  Prof.  William 
F.  M.  Goss,  who  resigned  to  accept  a  similar  appointment  at  the  Uni 
versity  of  Illinois.  Prof.  Benjamin  comes  to  Purdue  from  the  chair  of 
Mechanical  Engiiuering  at  the  Case  School  of  .\pplied  Science,  at 
Cleveland. 

MR.  ALFRED  B.  NELSON,  of  Trenton,  N.  J.,  has  accepted  the  posi- 
tion of  chief  engineer  of  the  Columbus  Railway.  Light  &  Power  Com- 
pany, of  Columbus,  Miss.  For  the  past  two  years  Mr.  Nelson  has  been 
engineer  of  construction  for  the  Conestoga  Traction  Company,  of  Lan- 
caster, Pa.  It  is  the  intention  of  the  Columbus  Railway,  Light  &  Power 
Company  to  build  several  extensions  to  the  railway  systems  and  enlarge 
and  remodel  the  electric  light  and  gas  plants. 

MR.  F.  B.  DUNC.-\N.  formerly  general  superintendent  of  the  North- 
ern Electrical  Company,  and  since  then  manager  of  the  -*\kron  Electrical 
Manufacturing  Company,  resigned  from  that  company  to  organize  with 
Mr.  H.  C.  Hale  the  firm  of  Hale  &  Duncan,  contracting  and  designing 
engineers.  Mr.  Hale,  who  resigned  as  manager  of  the  Mineral  Ridge 
Manufacturing  Company,  to  enter  the  new  firm,  was  for  many  years 
mechanical  engineer  and  designer  of  mining  machinery  for  the  Webster, 
Camp  &  Lane  Company,  and  the  Wcllman.  Seavcr  &•  Morgan  Company.  In 
their  new  firm  with  headquarters  in  Cleveland,  Ohio,  these  gentlemen  will 
give  their  principal  attention  to  the  electrical  equipment  of  mines,  es- 
pecially in  regard  to  electrical  operation  of  hoisting  apparatus.  Mr. 
Duncan  will  also  continue  to  <ievote  considerable  of  his  attention  to  the 
field    of    motor    driven    machine    tiuds. 


business  Notes. 


THE      CHASE-SHAWMl^T     COMP.VNY.     of     Newburyport.      Ma 
ivcntly    placed    upon    the    market    a    newly    approved    stage    |H>ckcl, 
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constructed  to  comply  with  new  rules  by  the  Board  of  Fire  Under- 
writers, which  require  pockets  to  be  fused  on  the  switchboard.  In  placing 
this  article  upon  the  market  the  Chase-Shawmut  Company  has  taken  into 
careful  consideration  the  rough  usage  received  by  articles  of  this  na- 
ture in  street  railway  park  theatres,  etc..  and  sincerely  believe  that  this 
simple,   safe  and  durable  pocket  will  fulfill   all   requirements. 

THE  LUNKENHEIMER  COMPANY,  of  Cincinnati,  Ohio,  largest 
manufacturers  of  high-grade  engineering  specialties  in  the  world,  gave 
\ls  45th  annual  picnic  at- Whitewater  Park  on  July  27.  The  park  is  about  25 
miles  from  Cincinnati  on  the  C.  C.  C.  &  St.  L.  R.  R.  and  three  special 
trains  of  15  coaches  each  were  necessary  to  carry  the  employees  and  their 
families  to  t"he  park.  About  5000  people  attended  the  picnic.  A  concert 
band  of  20  pieces  furnished  the  music  for  those  who  did  not  care  to 
dance,  while  an  orchestra  played  for  the  dancers.  The  firm  furnished 
all  refreshments,  cigars,  transportation,  -etc..  free  of  charge.  A  troupe 
of  actors  was  hired  for  the  afternoon  and  a  vaudeville  was  given.  Prizes 
were  awarded  to  the  winners  of  various  athletic  and  other  contests. 


FUEL-TESTIXG  DRAFT.— The  valuable  work  done  by  the  United 
States  Geological  Survey  at  the  St.  Louis  Exposition  in  determining  the 
actual  steam-making  values  of  American  fuels  is  to  be  continued  with 
a  similar  plant  at  the  Jamestown  Exposition.  The  report  on  the  St. 
Louis  tests,  which  fills  three  large  volumes,  is  devoted  largely  to  fuels 
from  the  Middle  West  and  Western  coal  fields.  The  plant  now  being 
erected  at  Jamestown  will  give  an  opportunity  for  analyzing,  testing  and 
placing  on  record  in  a  similarly  thorough  and  comprehensive  manner  the 
coals  from  the  eastern  fields.  The  Jamestown  plant  will  contain  three 
300-hp  boilers,  each  equipped  with  an  engine-driven  loo-in.  mechanical 
draft  fan  and  a  35-ft.  stack,  both  supplied  by  the  Green  Fuel  Econo- 
mizer Company,  of  Matteawan,  N.  V.  The  fans  will  be  so  controlled 
that  the  draft'  can  be  regulated  as  desired  by  hand  or  automatically.  The 
wheels  of  the  fans  measure  5  ft.  i  .  diameter  by  2  2-3  ft.  width  at  the 
tips  of  the  blades  and  are  driven  by  6  x  7-in.  Green  vertical  center-crank 
engines.  The  laying  out  of  the  mechanical  draft  plant  was  entrusted  by 
tbe    Survey   to   the   Green    Fuel    Economizer   Company. 
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UNITED  STATES  PATENTS   ISSUED  JULY  30,    1907. 

[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  Attys..  41  Park  Row.  N.  Y.] 

861.249.  ELECTRICALLY  HE.\TED  SAD  IRON;  William  J.  Bair. 
Cleveland.  O.  .App.  filed  Dec.  17.  1906.  .\  bracket  is  secured  to  the 
base  of  the  flatiron  ^o  as  to  yieldingly  project  upward  and  support  the 
flexible    electric    cable    which    leads    to    the    electric    hearer    within    the 

S61.275.  INSULATOR  FOR  ELECTRIC  WIRES;  Constantine  Gal- 
lagher. Richmond.  Va.  .\pp.  filed  Tune  14.  1904.  _  A  rectangular 
*box  of  insulating  material  has  a  curved  slot  extending  inward  from  its 
end  face  in  which  the  conductor  is  received.  The  slot  is  trans- 
versely ileflected  at  its  irner  end  so  as  to  lock  the  conductor  therein. 

861.280.  ELECTRIC  S.MELTING;  P.  L.  T.  Heroult.  La  Praz.  France. 
App.  filed  April  25.  1906.  In  the  smelting  of  ore  in  an  electiic  fur- 
nace, the  process  which  consists  in  introducing  with  the  charge  a 
sufficient  quantity  of  the  most  refractory  material  thereof  to  form  a 
scale  of  desired  thickness  thus  restricting  the  cross-section  of  the 
zone  of  fusion  and  thereby  concentrating  the  energy  of  the  cur- 
rent  through    such    cross-stction. 

861.281.  ELECTROLYTIC  ALTEKNATING-CURKENT  RECTIFIER; 
A.  S.  Hickley.  Manasquan.  N.  .1.  App.  filed  Feb.  7.  1907.  .In  an 
electiolytic  cell,  the  combination  with  a  receptacle  for  containing  an 
electrolyte,  of  an  electrode,  and  solid  heat  conducting  members  ex- 
tending above  and  beyond  the  wall  of  the  receptacle  and  of  suffi- 
cient area  to  prevent  undue  heating  of  the  electrolyte  and  the  elec- 
trode. 

861.282.  ELECTROLYTIC  ALTERNATING-CURRENT  RECTIFIER; 
A.  S.  Hickley.  Manasquan,  N.  J.  .'\pp.  filed  April  16,  1907..  In  an 
electrolytic  cell,  the  combination  with  a  receptacle  for  containing  an 
electrolyte  and  forming  a  hollow  electrode,  a  supplemental  electrode 
within  and  in  electrical  contact  with  said  hollow  electrode,  and  a 
hollow   member   connected   to  the  hollow  electrode. 

861.310.  ELECTROTHERMAL  SWITCH;  James  G.  Nolen,  Chicago. 
111.  .App.  filed  July  6.  1003.  A  thermal  cutout  having  blade  springs 
normally  pressed  against  a  capsule  filled  with  an  expansible  fluid  so 
that  the  spring  is  displaced  and  a  circuit  closed  in  case  the  fluid  is 
unduly  heated. 

861.315.  FUSE:  Ralph  S.  Peirce.  Hinsdaic.  111.  App.  filed  Tune  12. 
190.S.  Details  of  construction  of  a  fuse  having  an  insulating  tube 
with  metallic  caps  fastened  to  the  body  of  the  tube  and  solder«l 
to    the   adjacent    Icading-in    wire. 

861.119.  APPAR.\TUS  FOR  ELECTROLYTIC  REDUCTION  OF 
METALS  FROM  ORES  OR  SALTS;  C.  E.  Robertson.  St.  Louis, 
Mo.  App.  filed  July  30.  1906  Construction  of  electrolytic  furnace 
having  a  plurality  o^  hollow  electrodes. 

861. i2v  DE\ICE  FOR  CLEANING  OVERHEAD  TROLLEY 
WIRES;  Tohn  I„  Sniker  and  Wilmer  S.  Carl.  Cincinnati.  Ohio.  App. 
filed  Aug.  29.  1906.  The  trolley  po'e  has  an  clastic  hook  extending 
ujjward  therefrom  and  extending  adjacent  to  the  trolley  conductor 
so   as  to  clean   the   same   in   advance  of   the  wheel. 

861. .140.  TELEPHONE  APPARATUS;  Charles  S.  Winston,  Chicago, 
III.  App.  filed  Jan.  3.  1905.  The  combination,  with  an  electromagnet 
in  a  circuit  siibjcctcfl  to  varying  currents,  of  other  apparatus  in  the 
circuit  of  said  electromagnet,  a  non-inductive  resistance  permanent- 
ly connected  in  parallel  with  said  magnet  to  prevent  the  kick  or  extra 
current  from  the  magnet  coil  from  affecting  said  other  apparatus, 
substantially    as    described. 

861,343.  INCANDESCE.NT  LAMP  SOCKET;  James  J.  Wood,  Fort 
Wayne,  Ind.,  .\pp.  filed  .Sug.  22,  1906.  Construction  of  lamp  socket 
having  a  permanently  cor.nected  rotative  screw  socket  combined  with 
a    yielding   central    contact. 

»';i,349,  APPARATUS  FOK  TREATING  THE  SCALP;  Robert  E. 
Beauhicn.  Chicago,  III.  App.  filed  April  «.  1906.  A  metallic  cap  or 
helmet  having  a  rubber  edge  and  an  electrode  vertically  depressible  to 
cont.ict   with   the   patienlt'iS  head. 

s<,i,,57.  DEVICE  FOR  LOCATING  DEFECTS  IN  TELEPHONE 
"and  TELEGRAni  LINES;  G.  G.  Bultler,  Oklahoma.  Okla.  App. 
filed    Sept.    11.    1906.      Details   of  construction. 

861,365.  RHEOSTAT:  Frederick  G.  Jahn,  New  York,  N.  Y.  App. 
filed  Dec.  8,  1904.  Has  an  axially  supported  circuit  closing  arm  with 
an  insulating  bushing,  and  a  spring  for  friclionally  holding  the  arm. 
the  bushing  and  the  support   together. 

861,394.  ELEfTRK  CH.MN  WELDING  MACHINE;  Tanson  Robin- 
son, Hanover,  Pa.  App.  filed  Innc  9.  I99*-  -^  complete  organized 
machine   having  various  iletail    features. 

86i.4i;8.  fONNECT(»R;  F./lwin  T.  Greenfield,  Kiamesha,  N.  Y.  App. 
filed  Oct  24,  1906.  Form  of  connector  for  electric  conductors 
adapted  for  the  connection  of  a  conductor  10  the  wall  of  a  junction 
box  through  an  opening  in  which  the  conductor  extends  to  the  in- 
terior of  the  box.  Designed  to  withstand  all  .trains  to  which  the 
conductor  may  be  subjected. 


1,459.  TELEPHONE  ATTACHMENT;  Henry  Gross,  New  York,  \. 
Y.  -App.  filed  May  9,  1906.  The  herein  described  attachment  for  tele- 
phone mouthpieces  comprising  a  frame  attached  to  the  transmitter  bv 
a  threaded  connection  with  the  edge  of  the  central  opening  of  the 
said  transmitter  and  ;^rovided  with  guide  lips  and  an  intermediate 
groove,  a  mouthpiece  connected  to  a  slide  mounted  to  move  in  said 
groove,  said  slide  having  an  opening  in  line  with  the  mouthpiece, 
and  an  imperforate  portion  adapted  to  cover  the  central  opening 
in   the   transmitter,    substantially   as   described. 

1.468.  CONTACT  DE\TCE  WITH  A  SWINGING  PLUG  FOR 
ELECTRICAL  CIRCUITS;  Wilhelm  Kreinsen.  I!..rl.ach-on-lhe- 
Saar,  Germany.  App.  filed  June  11,  1906.  Provides  means  for  pre- 
venting the  wiring  or  plug  or  box  from  being  torn  away  from  its 
wall  or  support  by  any  tension  to  which  the  cable  therefrom  is  sub- 
jected. 

i.iSS.  MOTOR  COMPRESSOR;  William  L.  Waters,  Milwaukee, 
Wis.  App.  filed  Oct.  15.  1906.  Covers  features  of  a  motor  com- 
pressor provided  with  oil  wells  into  which  the  various  moving  parts 
dip  to  throw  the  oil  over  the  bearing  surfaces. 

1,510.  CIGAR  LIGHTER;  Charles  E.  Gervais,  New  York,  N.  Y. 
App.  filed  May  31,  1904.  Cigar  lighter  having  a  vertical  standard 
from  which  depends  an  electric  contact  device  in  the  path  of  a  tilt- 
ing lamp,  the  wick  of  which  is  exposed  in  close  proximity  to  the 
contact   devices. 

i,5=;8.  PROCESS  OF  FINISHING  THE  SURFACES  OF  ROLLS. 
DIES,  ETC.;  R.  C.  Totten,  Pittsburg,  Pa.  .App.  filed  May  5,  1906. 
The  process  of  forming  hard,  smooth  wearing  surfaces  on  cast  iron 
articles  of  the  character  specified  which  consists  in  electroplating  the 
working  or  wearing  face  or  faces  thereof  with  metal  of  the  nickel 
group,  and  then  heating  said  coated  article  to  cause  the  coating  to 
weld  to  the  iron  body. 

1,560.  ELECTRICAL  KEYBOARD  HE.\TER  AND  TONE  PRE- 
SERVER FOR  , PIANOS  AND  ORGANS;  Rose  R.  Turner  and 
John  C.  Bernitt,  Spokane,  Wash.  .Vpp.  filed  March  7.  1906.  Re- 
lates to  the  application  of  heat  to  the  keyboard  and  mechanism  of  a 
piano  or  organ  to  keep  out  moisture  and  preserve  the  instrument. 

1,587.  SECTION.VL  ELECTRICAL  SWITCHBOARD;  William  D. 
Graves,  Whec'ing,  W.  Va.  App.  filed  July  11,  1906.  -A  sectional 
electric  switchboard  adapted  to  be  built  up  to  any  desired  size  ir 
capacity.  The  bus-bars  are  made  of  sections  shingled  or  over- 
lapped upon  one  another. 

1,611.  TIME  LIMIT  CIRCUIT  BRE.AKER;  Willi.am  M.  Scof. 
Philadelphia,  Pa.  .App-  filed  Jan.  31,  1907.  Construction  of  an 
electric  circuit  breaker  having  a  start  delaying  device  adjustable  to 
respond  with  varying  degrees  of  promptness  to  applied  forces  of 
different  magnitude. 

.1.654.     COVER  .ATTACHING   MEANS   FOR.  ELECTRICAL  FLOOR- 


14.      LI) 

ONES; 


Will 


.App.   filed.   March    15. 


861,654.     Cover-Attaching   Means  for   Electrical   Floor-Boxes. 


may  be  quickly  attached   al 
attained. 


1906.      Construction   whereby  the  ^....^, 
removed   and    whereby   greater   durability 
861,679.     MAGNETIC    SWITCH;     Jacob    L.    Schureman,    Chicago, 
App.  filed   Slay   22,    1905.      Mechanical   features  of  a  circuit  contro 
operable    from    a    distant    controlling    switch    througl 


.    contactc. 
pilot  circuit. 

861,692.  SWITCH  ,SOCKET  FOR  ELECTRIC  I-AMPS;  Ernst  Ander 
son,  Chicago,  III.  .App.  filed  Nov.  15,  1906.  A  keyless  socket  in 
which  the  current  is  switched  on  and  of!  by  a  swivcling  movemenl 
applied  to  the  tamp. 
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861,715-  ELECTRIC  INDICATOR  FOK  TRAINS;  Harry  G.  Dyer 
Gloucester,  N.  T.  App.  filed  Feb.  11,  1907.  A  plurality  of  special 
trolleys  or  conductors  are  laid  alongside  the  usual  track  rails  and 
arc  adapted  to  establish  various  alarm  and  signaling  circuits  within 
the   locomotive  cab. 

861.717.  SPLICING  SLKEV'L:  Harry  Frankel,  New  York,  N.  Y.  App. 
filed  March  14,  kjoj.  A  sleeve  is  bored  out  to  receive  the  end  of  a 
trolley  conductor  and  has  a  split  conical  end  which  may  be  bound 
upon  the  conductor  by  a  threaded  bushing. 

861.718,  SWITCHBOARD  FOR  USE  IN  TELEGRAPH  AND  TELE- 
PHONE OFFICES;  \V.  H.  Gabcl,  Hazel,  S.  D.  App.  filed  Oct.  26. 
1903.      Covers    features    of   construction. 

861.744.  ELECTRIC  MUFFLE-FURNCE;  A.  L.  Marsh,  Lake  Bluflf, 
III.  App.  filed  Feb.  18,  1907.  In  an  electric  muffle  furnace,  the 
combination  of  a  bousing  having  a  head  at  one  end  provided  with  an 
aperture,  a  muffle  removably  insertible  into  said  housing  and  com- 
posed of  a  refractory  material  with  an  electrical  resistance  element 
contained  therein  having  terminals  on  an  end  of  the  muffle,  and  an 
electric  coupling-head  adapted  to  engage  with  said  terminals  and 
housings  and  forming  a  remuvablc  fastener  operating  to  clamp  the 
housing-head    between    it    and    the    adjacent    muffle-end. 

861.759-  RAILROAD  SIGNALING  DEVICE;  Elmer  G.  McGath. 
Lancaster,  Ohio.  App.  filed  April  11,  1907.  A  form  of  train-stop 
having  an  arm  positioned  in  the  path  of  the  train  by  an  electric  cir- 
cuit connection  from  the  semaphore  signal  and  which  is  adapted  to 
close    a    local    alarm   circuit    within    ilie    engine   cab. 

861,761.  FIRE  ALARM  SYSTEM;  Newman  M.  Ogle,  Walbrook,  X-on- 
don,  England.  App,  filed  Feb.  23,  1907.  Features  of  improvement  in 
fire  alarm  systems  by  which  the  heat  of  the  fire  itself  generates  an 
electric  current  which   is  registered  or  indicated  at  a   suitable  station. 

861,772.  SIGNAL  CONTROLLING  MECHANISM;  Valentine  L 
Smart,  Chicago,  111.  App.  filed  July  13.  1906.  Provides  means  by 
which  signals  at  different  stations  are  controlled  by  two  or  more 
operators  located  at  different  points  so  that  an  operator  at  one  station 
cannot  give  a  safety  signal  except  with  the  co-operation  of  the 
operator   at   the   succeeding   station. 

861.782.  PROCESS  OF  SEPARTING  ORE;  Henry  IL.Wait,  Chicago. 
III.  App.  filed  March  20,  1905.  The  herein  described  process  of 
separating  mica  from  molybdenite  which  consists  in  impregnating  the 
mixture  of  such  ores  with  a  solution  of  an  iron  salt,  exposing  the 
impregnated  ore  to  iTie  air  and  finally  subjecting  the  mixture  to  the 
action  of  an  intense  magnetic  field  whereby  the  mica  is  attracted  and 
removed. 

861.783.  INTERRUPTER  FOR  ELECIRIC  CIRCUITS;  R.  H.  Wap 
pier  ct  al..  New  York,  N.  Y.  App.  filed  Jan.  28.  1907.  A  mechani- 
cal interrupter  for  electric  circuits,  comprising  a  base,  an  armature, 
means  for  causing  the  armature  to  be  self-starting,  an  electromagnet 
for  actuating  the  armature  after  the  same  has  been  started,  a  mov- 
able contact,  means  for  imparting  a  reciprocating  movement  to  the 
movable  contact,  a  stationary  contact,  means  for  adjusting  the  position 
of  the  same  and  electrical  connections  to  and  from  the  parts  afore- 
said. 

861,790.  CONTROLLER;  Thorsten  Von  Zweigbergk,  Preston,  Eng. 
App.  filed  Nov.  28,  J 006.  Form  of  controller  having  a  hoisting  motor 
with  means  for  reversing  the  motor  and  automatically  establishing 
an  electric  brake  for  such  reverse  motor  whereby  the  load  may  be 
lowered  under  control. 

861,800.  SWITCH  FOR  ELECTRIC  CIRCUITS:  Herbert  S.  Brown, 
New  York,  N.  Y.  App.  filed  May  12,  1906.  Relates  to  switches  such 
as  are  used  for  connecting  an  incandescent  lamp  with  the  circuit 
from  which  it  is  supplied  or  for  connecting  sections  of  lighting  or 
power  circuits.  lias  two  movable  spring  retracted  interlocking  cir- 
cuit terminals  and  means  whereby  an  actuating  finger  is  caused  to 
engage  first  one  terminal  and  then  the  other  to  make  and  break 
conducting  contact.  > 

861,806.  ELECTRODE  FOR  SECONDARY  BAT- 
TERIES; L.  Chronik,  New  York,  N.  Y.  App.  filed 
Jan.  2,  1907.  An  electrode  for  secondary  batteries, 
comprising  pairs  of  plate  sections,  each  section  com- 
prismg  a  bar  having  secured  thereto  spaced  strios 
i-section  and  provided  on  each  siae 
idges.  the  ridges  on  one  side 
in  the  opposite  direction  to  the  ridges  on 
the  other  side,  said  strips  being  arranged  with  thetr 
widest  dimensions  transverse  to  tlie  bar,  the  strips 
of  one  section  being  arranged  between  the  strips  of 
the  other  section,  substantially  as  described. 

861.808.  TELEPHONE  SYSTEM:  H.  P.  Clausen, 
Chicago,  111.  App.  filed  Nov.  20,  1901.  In  a  tele- 
phone system,  the  combination  of  subscriber's  lines. 
an  operator's  cord  circuit  for  connecting  any  two  of 
said  lines,  a  repeating  coil  associated  with  said  cord 
circuit,  and  a  switch  for  severing  the  cord  circuit 
and  introducing  the  said  repeating  coil,  so  as  to 
provide  an  inductive  connection  between  the  two 
parts  of  the  cord  circuit,  the  arrangement  as  a 
whole  including  means  whereby  the  repeating  coil, 
when  not  in  use,  is  totally  disconnected  from  the 
talking  circuit. 

861.809.  TELEPHONE  SWITCHBOARD  A  P  P  A  - 
RATUS;  H.  P.  Clausen.  Chicago.  111.  -App.  filed 
Nov.  21,  1903.  A  central-energy  mtiltiple  switch- 
board telephone  system,  provided  with  operators' 
cord-circuits  having  normally  short-circuitea  imped- 
ance-coils, together  with  spring  jacks  adapted  to  be 
connected  with  the  cord-circuits  in  the  establishment 
of  connection  between  different  subscribers,  each 
spring  jack  having  an  outer  contact  constituting  a 
part  of  both  the  talking  and  busy  test  circuits. 

861, 8t  I.  ELECTRICAL  WATER  HEATER:  Edward 
J.    Condon.    New    York.    N.    Y.      App.    filed    Nov.    i, 

1900.      An  electrical   water  heater  comprising  a  heat-  q^        q_ 

ing  element,   and  means  for  supplying  water  thereto,  5.,  *  '  ,  J-   '   1 

said  means  including  a  by-pass  to  permit  the  flow  of  ^'cctricai 

water    around    the    heater    and    under    the   control    of  li     .  v\- 

a  valve.  u  o  t\v  a    c  r 

861.812.  CABLE  TERMINAL;  Frank  B.  Cook.* Chicago.  " 

III.  App.  filed  Feb.  2  3.  1907.  Relates  to  cable  terminals  employed  in 
connections  with  cables  of  various  kinds  for  distributing  the  cable 
conductors  and  connecting  them  with  the  line  conductors. 

861.813.  JUNCTION    BOX;     Frank    B.    Cook.    Chi 
1907.     " " 


ly  constructed  stopper  for  the  bag  with  a  projecting  shell  or  cylinder 
and  containing  a   resistance  wire  or  clement. 
861,856.     ELECTRIC-ARC     LAMP;       Hcndricus      J.      J.      Jaburg.      Jr., 
Amsterdam.  Netherlands,     App,  filed  Dec.  31,   1906.     Features  of  con- 
struction of  a  flaming  arc  mechanism  in  which  the  feed  of  the  down- 


elliptica!   in   cross-sed 
with    integral    oblique 


-      .  r.  , v.\.  —    •    — — igo.    111.      App.    filed 

March  2,  1907.     Relates  to  modifications  of  the  above. 

861,851.     ELECTRICAL  HEATER   FOR   HOT- WATER  BAG'S;    Charles 
V.  D.  Hill,  St.  Louis.  Mo.     App.  filed  Sept.   15,  1906.     Has  a  spccial- 


861,856. — Electric- Arc    Lamp. 

wardly   converging   electrodes   is   determined   by   a    stop   or  ledge    for 
one   of    the   electrodes   and   a   connection    from    such    electrode  to    the 

other. 

1,862.  FIRE  TRUCK  SIGNAL;  John  Kenlon.  New  York.  N.  V. 
App.  filed.  May  22.  1906.  Has  means  for  preventing  a  fire  truck 
leaving  the  station  before  the  steersman  has  taken  his  place  al  the 
rear    wheel. 

1,887:  HANGER  FOR  ELECTRICAL  CABLES:  Ralph  S.  Pejrcc. 
Chicago,  111.  App,  filed  Feb.  27,  1905.  A  flexible  cord  or  wire  is 
wrapped  around  the  cable  and  the  ends  thereof  arc  scaled  into  a 
sheet   metal  band   which  passes  over  the  suspension   wire. 

1.931-  DYNAMO  ELECTRIC  VARIABLE-SPEED  AND  REVERS- 
ING GEARING;  Martin  Albrecht.  Friedberg.  Germany.  App.  filed 
Feb.  13,  1907.  An  electric  transmission  for  automobiles  luvicg  a 
dynamo  and  a  motor  within  a  single  frame  or  casing  and  an  electric 
controller  by  which  they  may  be  connected  to  operate  in  different 
speed  relations. 

1.940.  ELECTRIC  L.\MP  SOCKET;  Reul>en  B.  Benjamin,  Chicago, 
III.  App.  filed  July  14,  1904.  A  multiple  lamp  socket  of  large 
capacity  having  a  sheet  metal  irame  perforated  to  receive  various  in- 
sulating  bushings  each   of   which  constitutes   a  complete  lamp  socket. 

1.941.  ELECTRIC  LAMP  SOCKET;  Reuben  B.  Benjamin.  Chicago. 
111.     App.  filed  July  14,    1904.      Relates  to  modifications  of  the  above. 

1.942.  ELECTRIC  LAMP  SOCKET:  Reuben  B.  Benjamin.  Chicago, 
111.     App.  filed  Oct.    17.    1904.     Additional  modifications. 

1,050-  PROCESS  FOR  THE  INSUL.ATION  OF  ELECTiUC  WIRES 
AND  CABLES;  Frederic  M.  Chaplet,  Laval,  France.  App.  filed 
May  4,  190^.  Method  of  insulating  electrical  conductors  which  con- 
sists in  applying  layers  of  fibrous  material  longitudinally  of  the  con- 
ductor and  separately  smoothing  and  compacting  each  of  said  lavers 
as  it   is  applied. 

1,956.  TROLLEY  POLE  ATTACHMENT;  Partick  F.  Duross.  New 
\ork,  N.  Y.  App.  filed  Dec.  22,  1905.  Among  otiier  features  the 
patentee  has  a  specially  constructed  cup  or  funnel  with  a  laterally 
extending  spout  which  is  attached  to  the  trolley  cord  so  as  to  keep 
rainwater  from  running  down  the  cord  and '  inconveniencing  the 
operator. 

1.958.  ELECTRIC  SIGNAL;  Martin  A.  and  Joseph  H.  Ewing,  Gal- 
latin. Tcnn.  App.  filed  Jan.  12,  1906.  Has  a  mechanical  lever  or 
lappet  on  the  locomotive  which  is  engaged  by  magnetically  positioned 
tram  stop  arm  to  blow  the  whistle  in  tlic  locomotive  in  case  a  signal 
lb  disregarded. 

1,965.  SAFETY  FUSE;  Carl  Gehrke.  St.  Louis.  Mo.  App.  filed  Jan. 
16,  1907.  Means  for  firmly  locking  a  fuse  wire  within  its  tubular 
casing.  The  metallic  caps  of  the  fuse  are  internally  threaded  and 
engaged  by  bushings  which  bind  upon  the  ends  of  the  fuse  wire. 

2,026.  AUTOMATIC  ALARM;  Charles  W.  Smith.  Fredericksburg. 
Ohio.  App.  filed  Dec.  14,  1906.  -\n  automatic  alarm  designed  for 
bakers*  use  intending  to  show  when  the  bread  has  risen  to  a  pre- 
determined extent.  Has  a  sort  of  float  which  moves  a  lever  to  close 
an   alarm   circuit   after  a   predetermined   elevation   thereof. 

2.072.  SWITCHBOARD  CONSTRUCTION:  T.  A.  Hammond  et  al.. 
Passaic,  N.  J.  App.  filed  Nov.  18.  1903.  .\  single-wire  circuit 
switchboard  apparatus  comprising  a  plurality  of  jacks,  and  means  for 
making  either  a  patching  or  a  looping  connection  at  any  individual 
jack. 

2.082.  WIRE-CLAMP;  O.  E.  Lewis.  Ulysses.  Neb.  App.  filed  June 
19.  1906.  -A  clamp  comprising  a  plate  provided  with  terminal  and 
intermediate  lugs  disposed  in  staggered  relation  and  defining  wire- 
receiving  seals,  and  projections  cxtcndinc  laterally  from  the  plate 
at  the  terminal  lugs  to  assist  in  gtiiding  the  wire  to  its  seat. 

1,984.  RELAY  AND  SOUNDER;  G.  W.  Lorimcr.  Piqua,  Ohio.  App. 
filed  July  22.  1902.  The  combination  of  an  electromagnet,  an  arma- 
ture lever,  a  short-metal  frame  having  a  base,  and  uprights  or 
standards,  means  for  securing  the  magnet  to  the  base,  ears,  bent  over 
from  the  material  of  the  uprights  and  cross-bars,  between  which 
the  armature  lever  plays. 

!,992.  MANUF.VCTURE  OF  PHOSPHORUS  AND  CALCIUM 
CARBIDE:  J.  T.  Morehcad,  Lcaksvillc.  N.  C.  App.  filed  Oct.  14. 
1895.  The  process  of  producing  phosphorus  and  a  metallic  carbide, 
which  consists  in  subjecting  to  electric  smelting  a  phosph-ite  of  a 
metallic  base  with  a  reducing  agent  for  the  phosphoric  acid  and  an 
abundant  excess  of  carbon  to  combine  with  the  metallic  base,  whereby 
phosphorus   is   set    free   and    a    metallic    carbide   is    formed. 

!,993.  CALCIUM  CARBIDE  PRODUCT;  J.  T.  Morehcad.  New 
\ork,  N.  Y.  App.  filed  June  10,  1906.  The  new  product  herein  de- 
scribed, the  same  being  a  metallic  carbon  containing  a  metallic  phos- 
phide. 
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Electrical   Hand  Labor. 

Aptly  compared  by  Manager  Bruch,  of  the  Postal,  to  a  bad 
storm  in  its  effects,  the  telegraph  strike  is  now  on.  In  some 
way  the  operators  had  the  strike  fever  in  their  veins,  and  would 
not  be  happy  until  their  vague  discontent  had  thus  found  vio- 
lent expression.  Only  a  few. months  ago,  they  were  given  a 
10  per  cent  increase  in  pay,  but  now  appear  to  be  asking  for 
more  in  the  shape  of  another  15  per  cent  and  an  8-hour  day; 
although  the  real  grievance  would  also  seem  to  be  the  alleged 
ill  treatment  of  nine  Western  Union  men  discharged  "for 
cause,"  including  drunkenness  and  insubordination.  As  a  matter 
of  fact,  the  Postal  men  had  no  personal  grievances,  but  went 
out  sympathetically  and  without  any  warning.  The  union  lead- 
ers were  unwilling  to  order  a  strike,  but  the  younger  hotheads 
who  do  not  remember  the  disastrous  days  of  the  early  eighties 
forced  the  situation  on  them. 

The  strike  will  soon  be  over,  for  even  if  it  had  better  warrant, 
men  who  serve  the  public  so  intimately  have  no  right  to  make 
their  attempted  redress  of  injustice  with  utter  disregard  of 
business  and  social  necessities  and  of  the  public  convenience. 
As  a  matter  of  fact,  it  is  a  pity  the  strike  is  not  more  thorough- 
going, as  then  the  telegraphic  managements  would  be  more 
forcibly  compelled  to  abandon  hand  labor  and  take  up  the 
various  automatic  systems  that  are  so  eminently  worthy  of 
adoption  to-day.  We  should  be  heartily  glad  to  see  every 
operator  improve  his  condition,  but  he  can  best  do  that  by 
abandoning  the  key  utterly.  There  is  little  expansion  and  less 
profit  in  the  telegraph  industry  of  to-day,  and  on  a  basis  of 
manual  toil,  the  companies  cannot  afford  to  raise  wages  very 
much  if  at  all  beyond  the  present  point.  It  is  a  great  pity,  we 
repeat,  the  operators  cannot  see  the  economic  conditions  that 
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such  as  30  cycles  per  second,  might  have  been  adopted  as  a 
universal  standard  for  all  classes  of  electric  light  or  power 
transmission  and  distribution,  if  it  had  not  been  for  the  sensi- 
tiveness of  the  eye  to  flicker  of  light  at  luminous  frequencies 
lower  than  60  cycles-per-second.  It  has  recently  been  demon- 
strated that  flickering  illumination  of  stationary  objects  must 
be  very  powerful  if  the  flicker  is  detectable  by  the  eye  at  rest 
when  the  frequency  of  flicker  reaches  50  cycles-per-second  or 
more.  This  frequency  is  reached  by  incandescent  lamps  at  an 
alternating-current  frequency  of  25  cycles  per  second,  because 
there  are  two  flicker  cycles  to  each  alternating-current  cycle ;  but 
it  is  not  reached  by  arc  lamps  until  the  alternating-current  fre- 
quency attains  50  cycles  per  second,  because  the  brightnesses  of 
the  anode  and  cathode  are  not  alike,  and  this  difference  in 
brightness  produces  a  flicker  frequency  equal  to  that  of  the 
alternating  current.  Consequently,  it  has  been  necessary  to 
use  a  frequency  of  60  cycles  per  second  for  the  successful 
operation  of  arc  lamps  whose  carbons  added  largely  to  the 
light  of  the  arc  itself.  If  arc  lamps  had  confined  all  their 
light  to  the  arc  flame,  with  its  two  cycles  of  flicker  to  each 
alternating-current  cycle,  it  might  have  been  possible  to  operate 
them  satisfactory  at  30  cycles  per  second. 

It  is  now  seriously  proposed  to  add  another  frequency  to  the 
list,  say,  at  15  cycles  per  second,  so  as  to  make  the  list  60,  25 
and  15.  This  is  for  the  sake  of  the  recently  developed  single- 
phase  series-motor,  for  interurban  and  electrified  steam  rail- 
roads. Two  papers  on  this  subject  were  presented  at  the 
Niagara  Falls  convention  of  the  American  Institute  of  Elec- 
trical Engineers.  One  of  these  papers  was  in  favor  of  adopt- 
ing the  proposed  new  frequency,  while  the  other  was  opposed 
to  the  addition.  It  is  admitted  on  both  sides  that  the  output  of 
an  alternating-current  series  motor  is  increased  by  lowering 
the  frequency  from  25  to  15  cycles  per  second,  although  the 
amount  of  increase  is  a  matter  of  difference  of  opinion,  those 
in  favor  of  the  change  claiming  30  per  cent  to  35  per  cent,  and 
those  opposed  claiming  only  about  15  per  cent.  It  is  also  agreed 
on  all  sides  that  the  reduction  in  frequency  would  involve  an 
increase  in  the  size  and  weight  of  the  generators  at  the  power 
houses  and  of  the  transformers,  both   step-up  and   step-down. 

The  question  at  hand  is  whether  a  certain  percentage 
more  motor  power  can  be  placed  on  a  single-phase  locomotive 
sufficient  to  pay  for  the  inconvenience  and  expense  of  a  change 
in  frequency.  The  question  is  a  serious  one  from  the  stand- 
point of  the  future,  although  not  a  serious  one  from  the  stand- 
point of  the  present.  Railroads,  more  than  any  other  engi- 
neering structures,  must  correspond,  and  be  built  to  standards. 
If  one  large  railroad  should  become  electrified  at  a  frequency 
of  15  cycles  per  second,  il  would  probably  necessitate  the 
sequence  of  future  roads  on  the  same  frequency.  It  would  then 
probably  be  too  late  to  retrace  steps,  or  change  the  frequency. 
Tust  as  the  4  ft.  854  in.  gauge  is  practically  universal  in  Amer- 
ica, so  the  frequency  for  alternating-current  railway  traction 
would  probably  have  to  be.  It  is,  therefore,  necessary  to  pro- 
ceed with  great  care  when  passing  judgment  on  new  standard 
frequency.  If  the  frequency  of  25  cycles  per  second  did  not 
exist,  the  frequency  of  15  would  still  be  too  low  for  good  in- 
candescent lighting  with  high-efliciency  lamps,  owing  to  the 
flicker,  and  it  would  a  fortiori  be  too  low  for  arc  lamps.  Only 
dire  commercial  necessity,  or  Hobson's  choice,  should  bring  the 
frc<nu'TH-y  of   15  c-ycli-';  per  •iocoiid  intr>  ikc. 


The  Electron   Rampant. 

The  recent  British  Association  meeting  seems  to  have  been 
a  mild  understudy  for  Donnybrook  Fair  in  the  sections  where 
physicist  and  chemist  waged  the  battle  of  the  electrons.  Sir 
Oliver  Lodge  proclaimed  the  atom  squirming  with  electrons,  a 
simile  that  quite  irresistibly  suggests  a  bit  of  ancient  cheese; 
while  Lord  Kelvin  threw  the  weight  of  his  authority  upon  the 
other  and  more  conservative  side  of  the  question.  We  have 
from  time  to  time  presented  something  of  the  evidence  both 
for  plaintiff  and  for  defendant  and  can  even  now  only  reiterate 
our  advice  to  go  slowly  and  to  sift  the  facts  without  bias. 
Hypotheses  on  the  nature  of  matter  run  back  clear  to  the  Greek 
philosophers,  but  so  far  they  have  remained  only  hypotheses, 
often  stimulating  and  helpful,  but  never  rising  even  to  the 
rank  of  probable  fact.  It  is  not  in  the  least  necessary  for  a 
hypothesis  to  be  literally  true  in  order  that  it  may  be  useful 
in  directing  research  toward  valuable  discoveries.  It  would 
be  difficult  to  mention  any  proximate  doctrine  that  has  been 
more  important  to  theory  and  practice  than  the  splendid  and 
fruitful  speculation  of  Kekule,  and  yet  in  view  of  the  work  of 
Van  t'Hoff  and  his  successors  no  chemist  would  seriously 
defend  the  thesis  that  the  carbon  atoms  in  a  molecule  of  benzol 
are  literally  arranged  in  the  conventional  hexagon.  It  is  quite 
sufficient  that  they  behave  in  many  respects  as  if  they  were 
actually  hooked  together  with  valences. 


As  with  the  molecule  so  with  the  atom.  For  more  than  a 
quarter-century  past  it  has  been  perfectly  well  understood  that 
the  atom  must  be  dynamically  complex  and  the  epoch-making 
work  of  the  lamented  Mendeleef  left  little  doubt  in  the  mind  of 
any  serious  thinker  that  the  so-called  elements  are  in  some  way 
structurally  related.  No  definite  light  on  the  nature  of  that 
relation  has  yet  appeared,  in  spite  even  of  the  admirable  dis- 
coveries of  Sir  William  Ramsay  regarding  helium.  When  it 
becomes  possible  to  deal  with  the  element  radium,  pure  in  the 
ordinary  chemical  sense,  and  to  derive  helium  from  it,  a  vast 
step  in  advance  will  have  been  taken,  but  just  that  step  is  as 
yet  lacking.  It  is  well  to  remember  that  no  man  has  yet  seen 
radium,  and  that  all  the  properties  attached  to  the  name  belong 
really  to  haloid  salts  of  radium,  contaminated  with  unknown  im- 
purities. The  relation  of  this  mixture  to  the  so-called  "radium 
emanation"  remains  as  yet  undiscovered,  and  while  the  appear- 
ance of  helium  in  the  emanation  is  definitely  proved,  its  relation 
thereto  is  a  matter  of  speculation  rather  than  of  certainty.  If 
helium  really  is  a  true  decomposition  product  of  radium  or  of 
any  other  quasi  element  no  one  will  be  greatly  surprised,  and 
the  only  regret  will  be  that  the  result  was  not  obtained  by  a 
process  of  more  general  applicability.  Certainly  the  matter  is 
in  the  hands  of  an  investigator  who  is  both  capable  and  cautious, 
which  is  more  than  can  be  said  of  some  of  the  hustling  experi- 
menters who  have  butted  into  the  field  of  radioactivity.  This 
phase  of  the  question,  depending  as  it  does  upon  exact  investiga- 
tion, can  be  safely  left  to  take  care  of  itself  in  due  season. 

As  10  the  electronic  theory  of  matter,  it  works  out  very 
prettily  up  to  a  certain  point,  like  other  theories  of  matter,  and 
then  gets  into  trouble.  If  one  postulates  subatomic  particles 
endowed  with  any  plausible  set  of  properties,  their  interactions 
can  be  made  to  fit  a  large  number  of  the  more  general  properties 
of  ponderable  matter,  as  witness  various  speculations  from  the 
iIkv   of    .Tvpinus    up   to   date.     We   have    had    Maxwell's    idle- 


August  17,  1907. 


ELECTRICAL      WORLD 


309 


wheels  and  the  vortex  atom  and  a  few  others  within  recent 
years,  and  it  does  not  help  the  matter  much  to  call  the  funda- 
mental unit  chosen  "electricity."  Truth  to  tell,  there  is  very 
little  known  experimentally  about  the  electron  and  until  more 
is  found  out  about  its  dimensions  and  relations,  its  derived 
properties  are  of  secondary  interest.  Those  whose  experi- 
mental knowledge  is  the  most  direct  and  precise  are  the  least 
disposed  to  slop  over  into  hasty  generalizations.  This  much  is 
clear,  that  a  sufKcient  breach  has  been  made  in  subatomic 
dynamics  to  justify  an  assault  in  force,  which,  whether  it 
succeeds  now  or  a  century  hence,  can  never  wholly  be 
driven  back.  But  it  needs  determined  leadership  and 
all  the  resources  at  the  command  of  science.  Great  ex- 
perimenters are  particularly  needed  just  now  and  they  are  pain- 
fully scarce.  There  is  a  tendency  toward  rushing  into  print 
with  work  half  completed  and  ill  done  that  is  perhaps  in  keep- 
ing with  the  spirit  of  the  times,  but  which  accords  ill  with 
scientific  conscientiousness.  The  mystery  of  the  structure  of 
matter  is,  save  the  mystery  of  life,  the  greatest  which  science 
has  to  face,  and  any  light  that  can  be  thrown  upoK.it  is  clear 
gain.  But  it  is  altogether  premature  to  suppose  that  either 
can  be  penetrated  by  changing  the  terminology  of  the  philo- 
.'ophic  conceptions,  and  that  is  about  all  that  speculations  past 
or  present  have  been  able  to  accomplish.  In  the  existing 
premises,  science  does  not  need  Lucretius  or  Kant,  but  the 
inspired  aid  of  Newton  and  Faraday  and  Helmholtz :  and  upon 
whom  ha.s  their  mantle  vet  fallen? 


Characteristics  of  Synchronous  Alternators. 

One  of  the  papers  presented  at  the  recent  Niagara  Falls  con- 
vention of  the  American  Institute  of  Electrical  Engineers  was 
on  the  "Interaction  of  Synchronous  Machines,"  by  Prof.  Mor- 
gan Brooks,  and  considers  the  relations  of  current,  voltage, 
power  and  phases,  of  two  single-phase  machines  running  to- 
gether in  synchronism.  The  treatment  is  essentially  graphical, 
and  lends  itself  excellently  to  the  case  of  a  constant-potential 
alternator,  driving  a  motor  on  which  the  load  varies,  or  of 
which  the  excitation  may  vary.  The  diagram  is  made  by  draw- 
ing? a  base  line  of  length  representing  the  generator  voltage, 
and  a  direction  line  at  each  end,  making  an  angle  therewith 
equal  to  the  antitangent  of  the  reactance- factor  of  the  circuit 
These  two  lines  will  intersect  at  a  point  which  is  called  the  cen- 
ter of  the  diagram.  Any  concentric  circle  about  this  center  is 
the  locus  of  the  vector  motor  c.  c.  ni.  f.  for  a  corresponding 
constant  power  imparted  to  the  motor.  So  much  at  least  of 
the  diagram  has  been  already  worked  out  by  Blondel  The  new 
graphical  contributions  of  the  paper  are  certain  additional  loci 
to  the  Blondel  diagram,  such  as  a  system  of  internal  osculating 
circles  for  constant  motor  efficiency  or  constant  heat  loss. 
There  can  be  no  doubt  that  the  circle  alternator  diagram  is  the 
simplest  key  to  the  operation  of  a  variable  motor  working  on 
constant-potential  mains,  just  as  the  rectilinear  alternator  dia- 
gram, also  first  gnven  by  Blondel,  is  the  simplest  key  to  the 
operation  of  a  synchronous  motor  on  a  circuit  of  variable  po- 
tential. Without  these  diagrams,  there  is  nothing  to  guide  the 
mind's  eye  but  a  mass  of  algebraic  formulas.  With  the  dia- 
grams, each  and  every  varying  factor  can  have  its  individual 
influence  noted  and  taken  into  account. 

The  paper  calls  attention  to  an  interesting  fact  not  generally 
known;    nann-ly.   that  the   initial    imppHanre   '>f   a   synchronous 


machine  when  its  main  switches  are  first  closed  may  be  much 
less  than  its  synchronous  impedance.  That  is,  the  current 
which  may  flow  through  an  alternator  armature  when  first 
switched  on  to  the  bus-bars  near  synchronism  may  be  much 
greater  than  the  current  which  will  flow  through  the  system,  for 
the  same  phase  difference,  after  the  machine  has  been  run- 
ning in  parallel.  This  is  probably  due  to  the  fact  that  the  syn- 
chronous impedance  of  a  machine  is  much  greater  than  its 
simple  impedance,  owing  to  the  influence  of  armature  reaction 
in  modifying  the  generated  e.  m.  f.  When  the  armature  of  the 
incoming  machine  is  first  switched  in,  the  simple  impedance 
only  is  effective,  and  the  effect  of  armature  reaction  is  delayed 
by  the  hysteresis  of  the  magnetic  circuit  for  perhaps  a  second, 
or  many  cycles,  during  which  a  dangerously  powerful  current 
may  flow.  It  is  very  important  that  series  of  measurements 
should  be  made  with  synchronous  alternators,  under  practical 
cnnditiiins,  to  ascertain  how  closely  their  synchronous  impedance 
is  maintained  uniform  throughout  the  range  of  their  synchron- 
ous operation.  All  of  these  useful  graphical  methods  depend 
on  this  constancy  of  synchronous  impedance  for  their  precise 
application.  It  is  generally  hoped  and  believed  that  the  con- 
stancj'  substantially  exists,  but  the  experimental  support  for 
the  belief  seems  incomplete  and  this  objection  was  pointed  out 
in  the  discussion  of  the  paper. 


One  of  the  most  interesting  and  valuable  properties  of  a 
synchronous  motor  is  its  ability  to  draw  from  the  supply  sys- 
tem a  wattless  component  of  current  of  either  a  positive  or  a 
negative  value,  according  to  whether  its  field  excitation  is  above 
or  below  a  certain  degree.  Thus  the  current  taken  by  the  syn- 
chronous motor  is  not  dependent  solely  upon  the  load  as  is  the 
case  with  the  induction  motor,  but  it  varies  largely  with  the 
field  current.  These  facts  are  clearly  shown  in  the  diagrams 
given  in  the  paper  noted  above.  Some  little  use  has  already 
been  made  of  the  synchronous  motor  for  absorbing  leading 
wattless  current  and  thus  for  compensating  for  the  lagging 
wattless  current  demanded  by  induction  apparatus,  and  it  is 
probable  that  the  future  will  witness  an  increasing  application 
of  the  "synchronous  condenser."  Our  last  issue  contained 
an  article  by  Mr.  Clarence  P.  Fowler  discussing  in  detail  the 
conditions  which  render  desirable  the  compensation  for  watt- 
less lagging  currents,  and  explaining  the  operation  of  a  syn- 
chronous machine  exclusively  as  a  "rotary  condenser"  and  also 
as  a  combined  motor  and  condenser.  The  article  shows  that 
the  latter  operation  is  of  greater  practical  value  than  the  for- 
mer. Neglecting  certain  minor  modifying  influences,  the  facts 
may  be  outlined  as  follows:  If  instead  of  buying  a  looo-k.  v.  a. 
"rotary  condenser"  the  purchaser  selects  a  1414-k.  v.  a.  syn- 
chronous machine,  he  obtains  simultaneously  the  desired  rating 
in  a  synchronous  condenser  and  an  additional  rating  of  looo 
kilowatts  in  a  synchronous  motor.  Moreover,  the  414  k.  v.  a. 
increase  in  the  rating  of  the  synchronous  machine  should  cost 
somewhat  less  per  k.  v.  a.  than  the  1000  kilowatt  ratiiiK  in  a 
synchronous  motor.  It  would  seem  that  an  increase  of  40  per 
cent  in  the  investment  for  the  combined  motor  and  condenser 
apparatus  might  be  equivalent  to  100  per  cent  increase  in  the 
investment  for  separate  motor  and  condenser  equipments.  The 
actual  saving  obtained  depends  largely  upon  the  relative  values 
of  the  motor  and  condenser  loads  and  upon  the  power  factors, 
a  particular  example  being  worked  out  in  detail  in  the  article 
in  our  la«l  issue. 
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Electrification     of    the     New    York, 
Haven  &c   Hartford   Railroad. 


New 


In  view  of  the  numerous  discussions  that  have  arisen  con- 
cerning the  adoption  by  the  New  York,  New  Haven  &  Hartford 
Railroad  of  single-phase  locomotives  for  hauling  its  trains 
throughout  the  "electric  zone,"  we  are  pleased  to  be  able  to 
give  below  the  reasons  assigned  by  Mr.  E.  H.  McHenry,  vice- 
president  of  the  N.  Y.,  N.  H.  &  H.  R.  R.  for  the  selection 
made  by  the  company.  The  electric  equipment  which  was 
placed  in  successful  operation  during  the  present  month,  has 
been  described  by  us  from  time  to  time  as  the  work  of  installa- 
tion progressed.  The  locomotives  were  treated  quite  fully  in 
pur  issue  for  April  14,  1906,  while  our  issue  for  March  30, 
1907  contained  a  brief  description  of  the  catenary  line  work. 
Additional  information  concerning  the  overhead  system  is  given 
elsewhere  in  this  issue. 

The  act  of  Legislature  of  May  7,  1903,  of  the  State  of  New 
York,  providing  for  the  future  regulation  of  the  terminals  and 
approaches  thereto  of  the  New  York  &  Harlem  Railroad  in  the 
City  of  New  York,  authorizes  the  New  York  Central  &  Hudson 
River  Railroad  Company  and  the  New  York,  New  Haven  & 
Hartford  Railroad  Company,  lessees  of  the  New  York  &  Harlem 
Railroad  Company,  "to  run  their  trains  by  electricity,  or  by 
compressed  air,  or  by  any  motive  power  other  than  steam  which 
does  not  involve  combustion  in  the  motors  themselves"  through 
the  tunnel  and  over  the  tracks  more  specifically  described.  The 
act  requires  that  the  change  of  motive  power  be  made  on  or 
before  July  i,  1908,  and  provides  a  penalty  of  $500  per  day  on 
and  after  that  date  for  failure  to  comply  with  its  terms. 

As  there  was  no  available  form  of  motive  power  other  than 
electricity  which  met  the  conditions  of  the  act,  it  accordingly 
became  necessary  for  the  N.  Y.  C.  &  H.  R.  R.  R.,  and  the 
N.  Y.,  N.  H.  &  H.  R.  R.  to  provide  suitable  locomotives,  power 
houses  and  track  equipment  for  electrically  operating  all  trains 
between  the  Grand  Central  Station  at  Forty-Second  Street  and 
the  prescribed  sub-limits  within  the  limits  of  the  City  of  New 
York. 

The  terminal  tracks  of  the  New  York  &  Harlem  Railroad, 
between  the  Grand  Central  Station  and  the  junction  point  at 
Wqodlawn,  a  distance  of  12  miles,  are  jointly  leased  and 
operated  by  both  the  Central  and  New  Haven  companies.  The 
zone  of  electric  operation  on  the  lines  of  the  latter  was  further 
extended  21  miles,  to  Stamford,  to  include  the  greater  number 
of  its  suburban  trains. 

This  feature  of  joint  operation  more  than  all  others  restricted 
and  narrowed  the  latitude  of  choice  in  the  selection  of  a  system 
of  electric  traction  by  the  New  Haven  company.  The  Central 
company  was  first  in  the  field,  and  having  previously  adopted 
a  system  based  on  the  use  of  continuous-current  motors 
taking  current  from  a  third  rail,  it  was  obvious  that  no  method 
inconsistent  with  such  conditions  was  open  to  the  New  Haven 
company,  and  it  was  thus  practically  confined  to  a  choice  be- 
tween continuous-current  low-voltage  system  as  adopted  by  the 
Central  company  and  a  more  recently  perfected  high-tension 
single-phase  system.  The  first  has  been  in  general  use  for  a 
number  of  years  and,  as  installed  by  the  Central  company, 
includes  the  generation  of  alternating  currents  at  11,000  volts 
and  25  cycles,  high-tension  transmission  to  sub-stations  located 
approximately  five  miles  apart,  at  which  points  it  is  transformed 
by  transformers  and  rotary  converters  to  continuous  current 
at  666  volts.  The  current  is  supplied  to  the  engine  contact 
shoes  through  a  secondary  system  of  distributing  feeders  and 
an  inverted  third  rail  of  improved  type.  Continuity  and  regu- 
larity of  operation  are  further  insured  by  a  large  and  most 
noteworthy  installation  of  storage  batteries  in  each  sub-station. 

The  single-phase  system  is  the  latest  and  most  advanced  step 
in  the  evolution  of  electric  traction,  and  it  was  not  until  1904 
that  the  first  conmiercial  installation,  on  the  Cincinnati  & 
Indianapolis  Traction  Company,  was  operated.  With  this 
system,  electric  power  may  be  generated,  transmitted  and  sup- 
plied  directly   to   the   electric   locomotive,    substantially   at   the 


initial  frequency  and  voltage,  without  intermediate  reductions 
or  transformations  of  any  kind.  In  effect  it  duplicates  the 
simplicity  of  the  local  street  railway  operating  with  continuous 
currents  supplied  directly  to  the  motors  from  the  trolley  line. 
It  avoids  all  necessity  for  the  ordinary  equipment  of  transform- 
ers and  rotary  converters,  storage  batteries,  low-tension  switch- 
boards, and  low-tension  distributing  and  contact  conductors, 
while  affording  the  flexibility  and  economy  of  high-tension 
alternating-current   transmission   over   long   distances. 

The  characteristics  of  the  single-phase  motor  are  essentially 
identical  with  those  of  the  more  familiar  continuous-current 
series  motors.  Single-phase  series  motors  are  adapted  for 
operating  with  either  alternating  or  continuous  currents,  and  this 
valuable  feature  makes  it  possible  to  design  locomotives  which 
may  be  operated  at  will  by  high-tension  alternating  currents 
from  an  overhead  conductor,  or  low-tension  continuous  currents 
from  a  third  rail. 

The  New  Haven  railroad  company  was  one  of  the  pioneers 
in  the  field  of  heavy  electric  traction,  and  has  operated  si.x 
of  its  shorter  branch  lines  by  electricity  in  commercial  service 
for  a  number  of  years  past,  beginning  as  early  as  1895.  Three 
of  these  lines,  aggregating  33  miles  in  length,  were  equipped 
for  overhead  contact,  and  the  remaining  lines,  aggregating  39J4 
miles  in  length,  for  a  third  rail  contact.  All  lines  were  operated 
with  soo-volt  continuous-current  motors,  supplied  from  main 
stations  and  sub-stations  of  the  familiar  type.  The  third  rail 
was  rather  primitive  in  form  and  without  protective  devices 
of  any  sort.  So  many  fatalities  and  injuries  followed  the  use 
of  this  method  of  supplying  current  to  the  motors  that  the 
railroad  company  was  compelled  by  a  decree  of  the  Superior 
Court  dated  June  13,  1906,  to  abandon  all  third-rail  operation 
in  Connecticut  and  revert  to  steam  service,  and  it  now  has  no 
third  rail  in  service  excepting  a  junction  overlap  with  the  New 
York  Central  road  at  Woodlawn.  Improved  methods  of  pro- 
tecting the  third  rail  are  available  which  considerably  mitigate 
the  more  dangerous  features  of  the  earlier  installations,  but 
the  unfortunate  and  unsatisfactory  experience  of  the  railroad 
company  with  this  type  of  construction  influenced  its  decision 
in  favor  of  the  single-phase  system,  which  was  tina'ly  adopted 
after  a  careful  and  complete  investigation  of  the  relative  merits 
and  disadvantages  of  the  two  methods  of  construction. 

Had  the  study  of  the  problem  been  limited  to  the  equipment 
of  the  terminal  section  in  New  York  City,  considerations  of 
uniformity  and  expediency  would  doubtless  have  influenced  the 
decision  in  favor  of  continuous-current  motors,  taking  current 
from  a  third  rail.  The  New  Haven  company,  however,  recog- 
nized the  great  importance  of  its  decision  in  its  far-reaching 
effect  upon  future  extensions  of  electric  service  to  other  parts 
of  its  system,  and  the  final  decision  was  based  upon  a  study 
of  the  subject  as  a  whole  rather  than  upon  the  solution  of  the 
terminal  problem  only. 

While  both  of  the  methods  under  consideration  included 
high-tension  transmission  by  alternating  current,  it  was  believed 
that  the  combination  method  requiring  transforming  devices 
and  continuous-current  motors  was  less  well  adapted  to  the  con- 
ditions than  its  simpler  single-phase  competitor,  for  many 
reasons.  The  electric  efficiency  of  the  combination  system  be- 
tween power  house  bus-bars  and  engine  shoes  is  only  75  per 
cent,  as  compared  with  95  per  cent  for  the  single-phase  system. 
The  flexibility  of  the  former  is  impaired  by  the  limited  radius 
of  the  secondary  low-tension  distribution,  thus  requiring  sub- 
stations at  frequent  intervals,  and  still  further  by  the  limita- 
tions imposed  by  the  use  of  a  third  or  conductor  rail.  The 
position  and  height  of  this  rail  in  its  proper  relation  to  the 
track  rail  inust  be  rigidly  maintained,  and  the  practical  margin 
of  permissible  variation  is  measured  in  fractions  of  an  inch. 
.'Mso,  its  continuity  is  broken  at  switches  and  crossings  by 
frequent  transference  of  the  conductor  rail  to  the  opposite 
side  of  the  track  or  to  an  overhead  position.  In  contrast,  the 
single-phase  system  requires  no  sub-stations  or  secondarj' 
circuits :  the  continuity  of  the  overhead  conductor  is  complete, 
and  its  position  and  height  may  vary  within  vertical  and  hori- 
zontal limits  of  eight  feet  and  four  feet,  respectively,  without 
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losing  contact  with  the  collecting  shoes  on  the  pantagraph 
frames. 

It  is  yet  too  early  to  furnish  definite  and  positive  comparisons 
of  cost  of  the  two  methods  under  consideration,  but  the  calcula- 
tions and  experience  of  the  railroad  company's  engineers  indi- 
cate that  the  total  cost  of  a  single-phase  installation  will  be 
much  less  than  that  of  the  continuous-current  system,  and  that 
the  higher  electrical  efficiency,  lower  fixed  charges,  maintenance, 
and  operating  expenses  of  the  single-phase  system  all  tend  to 
reduce  the  relative  cost  of  energy  delivered  to  the  engine  shoes 
in  about  the  same  proportion. 

The  determination  of  the  most  economical  and  desirable 
frequency  and  voltage  of  the  transmission  system  involved  the 
consideration  of  many  factors  entering  into  the  problem.  The 
choice  of  frequency  was  practically  fixed  by  the  manufacturing 
companies  within  limits  of  15  and  25  cycles,  and  the  comparative 
merits  of  only  these  two  frequencies  were  considered. 

The  lower  frequency  afforded  a  material  reduction  in  weight, 
size  and  cost  of  motors,  a  reduction  in  conductor  losses  and  in- 
duction disturbances,  together  with  an  increase  in  the  power 
factor  of  the  motors.  On  the  other  hand,  its  adoption  would 
have  materially  impaired  the  commercial  value  of  the  system 
as  a  whole,  in  restricting  or  preventing  its  extension  for  many 
other  uses  incidental  to  railway  operation.  The  standard  power 
and  railway  frequency  in  general  use  is  25  cycles,  and  as  the 
New  Haven  company  already  owned  a  number  of  power  houses 
generating  at  this  frequency  for  standard  trolley  operation,  and, 
in  addition,  had  equipped  many  of  its  shops  with  25-cycle 
motors,  the  adoption  of  15  cycles  would  have  required  the 
abandonment  of  a  large  amount  of  standard  apparatus,  or  the 
interposition  of  costly  and  inefficient  means  of  translation.  The 
lighting  of  stations  and  other  buildings  was  quite  an  important 
factor,  as  25  cycles  is  the  lowest  frequency  at  which  the  carbon- 
filament  lamps  in  general  use  can  be  satisfactorily  operated. 
It  was  also  considered  desirable  to  provide  for  operation  in 
parallel  with  the  25-cycle  generators  already  adopted  by  the 
New  York  Central  company.  The  practical  effect  of  a  change 
from  25-cycle  to  is-cycle  apparatus  was  thus  substantially 
equivalent  to  a  "break  of  gauge,"  and  under  existing  conditions 
it  was  decided  that  the  practical  commercial  value  of  the  higher 
frequency  outweighed  the  more  theoretical  merits  of  the  lower 
one. 

Various  alternatives  were  considered  before  fixing  the  gen- 
erating and  transmission  e.  m.  f.  of  the  system.  It  was  at 
first  proposed  to  increase  the  economical  radius  of  transmission 
to  the  utmost  by  generating  at  the  highest  initial  voltage  for 
which  alternators  could  be  safely  designed  (about  22,000  volts) 
and  to  provide  sub-stations  at  suitable  intervals,  equipped  with 
stationary  transformers,  for  supplying  current  at  3000  or  6000  volts 
to  secondary  contact  circuits.  As  the  two  motors  in  each  electric 
locomotive  truck  are  permanently  connected  in  series,  current 
must  be  supplied  at  560  volts  through  the  transformer  forming 
a  part  of  the  locomotive's  equipment. 

It  became  evident,  however,  that  a  great  gain  in  simplicity 
would  result  if  the  intermediate  sub-stations  and  line  trans- 
formers could  be  omitted  altogether,  and  further  study  demon- 
strated the  possibility  of  effecting  this  by  reducing  the  initial 
e.  m.  f.  to  11,000  volts  and  raising  the  ratio  of  the  locomotive 
transformer  to  correspond.  This  plan  was  carried  into  effect 
with  a  resulting  reduction  in  the  capital  and  operating  cost, 
coupled  with  an  increase  of  electrical  efficiency,  which  proved 
most  gratifying.  Incidentally,  the  difficulties  in  designing  satis- 
factory collecting  devices  were  greatly  diminished. 

The  difficult  and  responsible  task  of  determining  and  analyz- 
ing the  operating  conditions  and  the  requirements  was  assigned 
to  Mr.  Calvert  Townley,  consulting  engineer,  and  Mr.  William 
S.  Murray,  electrical  engineer,  of  the  New  Haven  company,  to 
whom,  together  with  their  able  assistants,  credit  is  i^\ye  for  the 
design,  supei^fision  and  successful  execution  of  the  many  and 
difficult  details  of  this  novel  installation. 

The  following  comments  by  Mr.  McHenry  upon  the  commer- 
cial aspects  of  electric  traction  are  interesting  in  view  of  the 
natural  prejudice  of  the  stockholder  in  favor  of  the  continued 


maintenance  of  dividends  which  must  be  respected,  and  because 
the  technical  expert  too  frequently  neglects  this  aspect  in  his 
scientific  ardor  for  the  building  of  monuments  of  engineering 
skill  and  achievement : 

Niunerous  analyses  and  comparisons  of  the  comparative  costs 
of  electric  and  steam  operation  have  been  published  from  time 
to  time,  which  tend  to  prove  that  a  considerable  saving  of  fuel, 
engine  repairs  and  other  operating  expenses  may  be  expected. 
Under  favorable  conditions  this  saving  may  be  large  enough  to 
pay  interest  and  other  fixed  charges  upon  the  additional  con- 
struction investment  and  still  have  a  satisfactory  margin  to 
apply  on  dividends.  Under  general  conditions,  however,  it  is 
altogether  improbable  that  the  direct  saving  resulting  from  the 
simple  substitution  of  electric  for  steam  power  will  be  sufficient 
to  justify  the  additional  investment  and  financial  risk. 

In  changing  the  method  of  motive  power  on  existing  railways, 
the  conditions  are  by  no  means  so  simple  as  in  the  construction  of 
new  lines,  as  in  the  former  case  a  great  amount  of  capital  already 
invested  must  be  sacrificed,  and  the  problems  of  adaptation  to 
existing  conditions  are  peculiarly  severe.  In  particular,  the 
transition  stage  in  bridging  over  the  gap  between  steam  and 
electric  operation  is  both  expensive  and  difficult,  as  the  change 
affects  train  lighting  and  heating,  telegraph  and  telephone 
service,  signaling,  and  track  maintenance,  for  which  both  tem- 
porary and  permanent  provision  must  be  made.  The  simultane- 
ous maintenance  of  facilities  and  working  forces  for  both 
steam  and  electric  service  within  the  same  limits  will  be  rarely 
profitable,  for  the  reason  that  a  large  proportion  of  e.xpenses 
incident  to  both  kinds  of  service  is  retained,  without  realizing 
the  full  economy  of  either. 

To  secure  the  fullest  economy  it  is  necessary  to  extend  the 
new  service  over  at  least  the  whole  length  of  the  existing  en- 
gine stage  or  district,  and  to  include  both  passenger  and  freight 
trains,  and  in  this  connection  it  is  interesting  to  note  that  in  the 
case  of  the  New  Haven  company  the  passenger  train  mileage 
forms  so  large  a  proportion  of  the  whole  that  no  additional 
generating  and  transmission  capacity  will  be  needed  when  elec 
trie  traction  is  extended  to  freight  service. 

The  application  of  electric  traction  to  heavy  railway  service 
will  probably  be  governed  by  other  and  more  impo*  tant  con- 
siderations than  its  mere  relative  cost  as  a  motive  pciver  under 
similar  conditions,  as  illustrated  in  the  developttient  of  the 
ordinary  trolley  service.  In  this  development  the  commercial 
value  of  higher  speeds  and  of  increased  car  capacity  is  so  large 
that  the  relative  cost  of  electric  versus  animal  tractive  power 
becomes  almost  negligible  by  comparison.  Analogous  results 
may  be  hoped  for  in  the  corresponding  development  of  electric 
traction  in  heavy  railway  service,  as  the  new  conditions  will 
afford  opportunities  for  at  least  two  radical  modifications  of 
existing  conditions,  quite  apart  from  minor  economies. 

In  steam  service  the  weight  and  speed  of  trains  are  limited 
by  the  horse-power  of  the  locomotive,  which  generates  its  own 
power,  and  there  are  only  a  few  locomotives  which  can  generate 
sufficient  steam  to  utilize  their  full  cylinder  tractive  force  at 
speeds  in  excess  of  12  miles  an  hour.  Consequently,  any  in- 
crease of  speed  beyond  certain  limits  can  be  attained  only 
by  sacrificing  train  tonnage  in  a  corresponding  degree.  The 
division  of  the  train-mile  cost  by  the  lesser  number  of  tons  in- 
creases the  ton-mile  proportionately.  The  high  cost  of  fast 
freight  service  is  principally  due  to  the  effect  of  this  diminish- 
ing divisor,  while  it  would  seem  that  electric  traction  should 
permit  high  speeds  without  sacrificing  commercial  tonnage,  be- 
cause, with  a  relatively  unlinjted  source  of  power  at  command, 
the  maximum  drawbar  pull  permitted  by  the  motor  design,  may 
be  maintained  at  all  speeds.  The  commercial  value  of  high 
speed  in  freight  and  passenger  service  is  so  great  that  the  pros- 
pect of  escaping  the  present  penalties  accompanying  reduced 
train  capacity  becomes  doubly  interesting. 

Hardly  less  important  is  the  opporltniity  afforded  at  the  op- 
posite end  of  the  scale,  for  the  economical  operation  of  trains 
of  minimum  load.  The  train  load  cannot  be  reduced  without 
loss,  below  the  point  where  the  earnings  equal  the  train-mile 
cost,  and  if  this  cost  cannot  be  reduced  proportionately  with 
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reduced  load,  the  inferior  limit  of  load  inay  be  uneconomically 
large.  In  steam  service  the  irreducible  elements  entering  into 
the  train-mile  cost  are  so  large  that  it  is  rarely  profitable  to 
operate  trains  earning  less  than  40  to  50  cents  per  mile.  In 
contrast,  electric  service  permits  an  extreme  reduction  of  the 
train  length  to  single  car  units,  costing  to  operate  from  10  to 
IS  cents  per  car-mile.  Hence,  the  frequency  of  service  may  be 
increased  and  the  rates  reduced,  which  in  turn  will  react  upon 
the  volume  of  traffic,  with  the  final  result  of  increasing  both 
the  gross  and  the  net  earnings.  It  may,  therefore,  be  claimed 
for  electric  traction  that  it  will  extend  the  limits  of  profitable 
operation  of  high-speed  heavy  trains,  and  also  of  light  trains. 

Other,  but  relatively  minor  advantages  are  possible  in  the 
effect  upon  earnings,  due  to  the  elimination  of  smoke,  gases,  dust, 
cinders  and  heat,  the  better  ventilation  of  cars,  the  extension 
of  electric  train  lighting  and  heating;  and  of  the  effect  upon 
expenses  due  to  the  concentration  of  power  production  in  large 
and  economical  power  houses,  a  reduction  of  engine  repairs, 
an  increase  of  effective  engine  and  train  mileage,  a  more  or  less 
complete  elimination  of  engine  houses,  turntables,  fuel  stations, 
water  tanks,  cinder  pits  and  other  operating  facilities,  the 
consolidation  of  power  requirements  for  traction,  pumping, 
operating  shops,  elevators  and  general  uses,  and  the  use  of  elec- 
tricity for  lighting  switch  lamps,  stations  and  other  buildings. 

Finally,  the  availability  and  value  of  real  estate  and  struc- 
tures at  large  terminals  will  be  greatly  augmented  by  the  pos- 
sibilities of  using  two  or  more  superimposed  track  levels,  as 
strikingly  exemplified  in  the  plans  for  new  terminals  in  New 
York  City  for  the  New  York  Central  and  the  Pennsylvania 
companies. 

A  general  change  from  steam  to  electricity  will  render  un- 
productive a  very  large  amount  of  invested  capital,  and  create 
I  he  necessity  for  the  expenditure  of  additional  amounts  still 
greater,  but  there  is  no  reason  to  doubt  that  the  transition  al- 
ready in  progress  will  be  rapidly  extended  and  applied  at  all 
points  where  congested  terminals,  high  frequency  of  train  ser- 
vice and  low  cost  of  energy  create  favorable  conditions. 


Ohio  Telephone   Independents. 

The  Ohio  Independent  Telephone  Association  met  at  Colum- 
bus on  Aug.  6,  when  some  350  persons  were  in  attendance, 
at  the  Southern  Hotel.  The  presiding  officer  was  Frank  L. 
Beam,  of  Mt.  Vernon,  formerly  general  manager  of  the 
Columbus  Citizens'  Telephone  Company. 

There  were  several  addresses  on  the  programme  preceding 
the  report  of  the  resolutions  committee.  Harry  M.  Daugherty, 
general  counsel  for  the  Columbus  Citizens'  Company,  spoke  on 
"Why  Is  Independent  Telephony  so  Successful?"  \V.  G. 
Thompson,  of  Hamilton ;  James  B.  Hoge,  of  Cleveland,  and 
H.  B.  Folsoni,  of  Circlevillc,  discussed  "Why  Is  Competition 
Desirable  in  the  Telephone  Business?"  and  A.  Hess,  of  Sidney, 
told  of  the  enforcement  of  the  general  laws  of  Ohio  in  refer 
ence  to  the  telephone  business. 

After  the  addresses  this  resolution  was  adopted  unanimously : 
"Whereas,  It  is  the  sense  of  the  independent  telephone  com- 
panies of  Ohio,  composing  this  association,  that  its  members 
refuse  to  enter  into  any  contracts  or  arrangements  whereby 
competition  is  eliminated  and  that  all  violation  of  law  arising 
from  such  arrangements  or  contracts  will  be  prosecuted  by 
this  association, 

"Resolved,  That  the  executive  committee  is  hereby  authorized 
to  take  such  steps  as  are  necessary  to  carry  this  resolution  into 
full  effect." 

This  resolution  is  understood  to  mean  that  the  association 
will  invoke  the  Valentine  anti-trust  law  against  any  company 
which  enters  into  a  contract  with  the  Bell  company  for  the 
retirement  of  the  latter  from  the  local  field  in  exchange  for  the 
long  distance  business  of  the  independent  company. 

After  luncheon  the  subjict  of  the  advances  being  made  by 
the   Bell   companies  to  the   independents   was   again   taken   up 


and,  after  a  long  discussion,  the  following  resolution  was 
unanimously  adopted : 

"Whereas,  Certain  independent  telephone  companies  have 
violated  their  contracts  with  the  United  States  Telephone  Com- 
pany by  permitting  unauthorized  connections  and  interchange 
of  business  prohibited  thereby,  to  the  serious  injury  of  every 
independent  telephone  company  in  Ohio,  or  interchanging  busi- 
ness business  therewith, 

"And,  Whereas,  The  maintenance  of  competition  in  long 
distance  telephone  business  is  deemed  necessary  for  the  best 
interests  of  the  companies  as  well  as  the  public, 

"Therefore,  Be  it  resolved  by  the  Ohio  Independent  Telephone 
Association  in  convention  assembled  that  we  deem  it  the  duty 
of  the  United  States  Telephcftie  Company  to  enforce  its  con- 
tracts wherever  violated,  and,  be  it  further  resolved,  that  we 
demand  that  the  United  States  Telephone  Company  bring  suits, 
if  necessary,  against  all  companies  violating  their  contracts 
with  it  and  this  association  pledge  its  unqualified  support  to 
said  company  in  the  prosecution  of  such  actions." 

It  is  said  the  independent  long  distance  company  will  brink- 
suits  for  violation  of  contracts  against  several  independen- 
companies. 


N( 


York 


Destructor    Plant  for 
a   Failure. 


Lighting 


New  York's  refuse-burning  plant  as  a  means  of  lighting  the 
Williamsburg  Bridge  across  the  East  River  has  been  abandoned 
and  the  Department  of  Water  Supply,  Gas  and  Electricity  has 
called  upon  the  New  York  Edison  Company  to  illuminate  the 
structure  and  to  supply  whatever  additional  electricity  may  be 
required.  It  will  be  remembered  that  this  plant  was  described 
in  the  Electrical  World  of  Nov.  18,  1905.  The  destructor 
station  is  at  Tompkins  and  Delancey  Streets,  just  beside  the 
bridge,  and  was  used  by  the  Street  Cleaning  Department  for 
destroying  a  portion  of  the  city's  rubbish,  which  heretofore  was 
taken  out  to  sea  and  dumped.  The  fuel  was  supplemented  with 
coal  at  times  for  feeding  boilers  supplying  steam  to  two  100- 
kw  and  one  50-kw  electric  generating  units,  the  energy  from 
which  was  used  to  supply  the  Williamsburg  Bridge.  It  was 
estimated  at  the  time  that  the  plant  would  save  the  city  about 
$10,000  yearly. 

The  generators  supplied  180  arc  lamps,  767  incandescen: 
lamps,  three  electric  motors  and  20  electric  heaters.  The  fol 
lowing  data  on  the  plant  for  the  year  1906  during  which  time 
it  may  be  said  to  have  been  operating  under  its  best  conditions, 
having  passed  the  experimental  stage,  will  doubtless  be  of  in 
terest : 

Cost  of  incinerator,  buildings,  equipment  and  boilers  $62,093.38 

Cost  of  generating  plant,  wires,  lamps,  etc 60.155.34 

Cost   of   operating   incinerator,   including   repairs,   supplies,   coal 

and  interest  at  4  per  cent 45,0^3.^9 

Cost  of  operating  electric  plant,  including  depreciation  at  s  per 

cent  and  interest  at  4  per  cent 31.418.3? 

.Actual   saving  to  the  Street  Cleaning  Department  as  compared 

to  the  cost  of  final  disposition 8.053.6- 

Actual    cost    to   the    Street    Cleaning    Department   to    effect    the 

above   saving    36.969.62 

Estimated  cost  of  running  the  lighting  plant  with  coal  as  fuel..   f.7.j?xoo 

It  will  be  noted  from  the  above  figures  that  no  charge  is 
made  for  depreciation  on  the  incineration  plant,  nor  are  any 
charges  made  for  administration,  taxes,  etc.  We  regret  that 
we  are  unable  to  obtain  the  total  kilowatt-hours  of  energy  gen- 
erated so  as  to  give  the  cost  of  energy  per  kw-hour,  as  com- 
pared with  the  cost  if  supplied  by  a  central  station.  The  city's 
engineers,  however,  have  been  frank  enough  to  admit  that  the 
plant  was  being  operated  at  a  loss  and  was  unsatisfactory  at  all 
times  as  a  lighting  plant  for  reasons  given  below. 

The  incinerator  has  disposed  of  39.647  loads  of  rubbish  a 
year.  Each  load  consisted  of  approximately  7'/^  yards  of  mate 
rial ;  but  this  was  reduced  by  picking  and  compressing  to  about 
2j4  yards  at  the  furnace.  A  large  part  of  the  difficulty  en- 
countered in  the  work  of  keeping  up  steam  in  the  boilers  was  the 
accumulation  of  slag,  which  choked  the  flues  and  ran  back  on 
the  grates.    This  slag  was  caused  by  glass,  sand,  etc,  in  the  rub- 
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bish  which  escaped  the  pickers.  Besides  this,  the  quality  of 
the  fuel  caused  great  variations  in  the  heat  obtainable,  and  the 
necessity  of  opening  the  large  feed  holes  for  putting  large  arti- 
cles, such  as  sofas,  barrels,  boxes,  etc.,  into  the  tire,  caused 
contractions  which  ruined  the  incinerators.  These  are  now  prac- 
tically fit  for  junk;  but  the  electrical  equipment  is  in  first-class 
condition  and  does  not  represent  a  total  loss.  The  building  also 
may  be  utilized  for  some  other  purpose  or  may  be  still  retained 
by  the  Street  Cleaning  Department. 

Another  condition  which  was  inimical  to  economical  opera- 
tion was  the  necessary  rehandling  of  the  rubbish.  This  came  in 
during  the  day,  and  the  lighting  plant  was  run  at  night,  so  that 
in  the  meantime  the  rubbish  had  to  be  stored.  In  addition,  the 
heavy  lighting  load  came  during  the  winter  months  and  the 
quantity  of  rubbish  gathered  in  winter  is  not  near  so  much  as  is 
gathered  in  summer.  The  plant,  moreover,  was  being  operated 
by  the  Street  Cleaning  Department,  while  the  benefits  were  de- 
rived by  the  Bridge  Department.  When  the  Street  Cleaning 
Commissioner,  in  an  endeavor  to  cut  down  expenses,  abandoned 
the  plant,  matters  were  brought  to  a  head,  and  inasmuch  as  the 
bridge  had  to  be  lighted  and  the  Bridge  Department  had  no  ap- 
propriation for  that  purpose,  it  fell  to  the  lot  of  the  Department 
of  Water  Supply,  Gas  and  Electricity  to  supply  the  electricity 
with  the  result  that  a  contract  was  made  with  the  New  York 
Edison  Company  at  the  company's  regular  rates.  ■ 

The  Department  of  Street  Cleaning  claims  that  the  plant  was 
built  by  a  former  commissioner  as  an  experiment  and  was  never 
expected  to  furnish  enough  steam  to  run  the  generating  equip- 
ment to  light  the  bridge.  If  it  had  been  successful,  however, 
and  there  had  been  no  change  of  commissioners,  a  larger  fur- 
nace installation  would  have  been  made  so  as  to  furnish  suffi- 
cient steam  to  run  the  generating  equipment.  The  Street  Clean- 
ing Department  could  supply  more  rubbish  than  necessary,  the 
plant  only  using  about  one-eighth  of  the  rubbish  gathered,  and 
it  would  be  folly  to  burn  this  unless  some  use  were  made  of 
the  heat.  The  experiment  of  lighting  the  bridge  was  the  only 
means  of  utilizing  this  heat,  and  after  a  two-year  trial  *he  ex- 
periment was  found  to  be  a  failure. 


Central  Station   Improvements  at  Houghton, 
Mich. 


A  number  of  important  improvements  have  recently  been  made 
in  the  central  station  system  of  the  Houghton  County  Electric 
Light  Company,  under  the  direction  of  the  Stone  and  Webster 
Engineering  Corporation.  At  the  switchboard  in  the  Houghton 
station  the  lighting  circuits  were  formerly  connected  directly 
to  one  set  of  the  main  bus-bars  through  air-brake  switches, 
and  were  protected  by  fuses  and  circuit  breakers.  As  the  loads 
on  the  circuits  became  too  heavy  for  this  method  of  control  of 
a  2300-volt  system  the  old  switches  were  replaced  by  General 
Electric  hand  operated  oil  switches.  In  the  new  arrangement 
the  lighting  lines  are  fed  from  an  auxiliary  set  of  two-phase 
busses  which  may  be  thrown  upon  either  set  of  main  bus-bars 
through  a  four-pole  double-throw  oil  switch,  with  automatic 
overload  release. 

Provisions  have  been  made  for  running  additional  circuits  by 
building  a  wire  rack  into  the  wall  at  the  west  end  of  the 
switchboard  gallery,'  allowing  for  two  new  high-tension  lines 
and  seven  2300-volt,  single-phase  circuits.  This  outlet  is 
primarily  intended  for  the  Atlantic  mine.  General  Electric  type 
V  line  drop  compensators  have  been  placed  in  some  of  the 
2300-volt  suburban  lighting  circuits.  The  company  has  always 
found  it  preferable  to  feed  from  alleys  rather  than  streets. 
Outlying  distribution  circuits  are  also  being  extended  in  length 
and  capacity. 

Special  power  rates  are  now  in  force  for  day  service.  The 
minimum  charge  per  month  being  50  cents  per  hp  of  connected 
load.  The  rates  depend  on  meter  readings  and  vary  from  7 
cents  to  1.85  cents,  the  latter  rate  being  given  on  excess  con- 
sumption of  100,000  kw-hours  per  month.  Customers  on  these 
rates   are  allowed  to  use   power   at    any  lime  during  the   day 


except  between  5  and  11  p.  m.  during  November,  December, 
January  and  February  and  except  from  7  p.  m.  to  11  p.  m.  thi- 
remainder  of  the  year.  Customers  who  wish  to  use  power  24 
hours  per  day  are  charged  $1.50  per  hp  per  month  in  addition 
to  the  meter  charge. 


Edison    Storage  Battery  Patent. 

A  patent  issued  July  6  to  Thomas  A.  Edison  relates  to  im- 
provements in  his  form  of  cobalt-nickel  alkaline  storage  battery, 
designed  to  reduce  to  a  minimum  the  amount  of  active 
material  in  the  form  of  flakes  or  films  on  cobalt  or  a  cobalt- 
nickel  alloy,  and  to  secure  a  maximum  degree  of  conducting 
capacity.    A  unit  tube  (Fig.  l)  is  formed  from  a  thin  perforated 
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FIGS.    1,    2,    3    AND    4. — EDISON    STORAGE    BATTERY. 

sheet  of  sheet-iron  or  nickel,  thinly  coated  on  each  side  with 
cobalt-nickel  alloy,  .\fter  the  seam  is  formed  the  tube  is 
subjected  to  a  high  temperature  in  hydrogen  to  weld  the  seam, 
after  which  the  tube  is  filled  with  active  material  and  then 
corrugated  longitudinafly,  as  shown.  The  tubular  units  are 
then  secured  by  rivets  to  grids,  as  shown  in  the  illustration. 


CURRENT  NEWS  AND  NOTES. 

MUNICIF.IL  ELECTRICIANS— The  twelfth  annual  con 
vention  of  the  International  Association  of  Municipal  Electri- 
cians was  held  at  Norfolk,  Va.,  last  week,  with  a  good  at- 
tendance, and  several  papers  were  read.  Seventy-five  cities  were 
represented.  The  Jamestown  Exposition  was  one  of  the  special 
attractions  and  entertainments. 

IKOi\  OXIDE  RESISTOR  FOR  LIGHTSING  ARREST 
ER.—ln  order  to  limit  the  amount  of  current  which  can  follow 
.1  lightning  discbarge  across  the  air-gap  of  an  arrester  use  is 
generally  made  of  a  .series  resistor  in  the  form  of  a  rod  con 
taining  a  mixture  of  graphite  and  clay.  It  has  been  found  thai 
the  conductivity  of  such  a  composition  is  not  constant,  hut 
varies  with  each  discharge  of  current.  The  graphite  burns  out. 
especially  at  the  terminals  of  the  rod,  thereby  increasing  llu 
resistance  of  the  rod  and  finally  open-circuiting  the  device.  A 
patent  issued  to  Dr.  C.  P.  Steinmetz,  on  July  23,  discloses  a 
method  of  overcoming  the  difficulty  by  substituting  oxide  of 
iron  or  of  chromium  for  the  graphite.  These  oxides  arc  to  a 
certain  extent  conductive,  yet  their  resistance  is  high.  The 
resistor  rod  is  made  fairly  homogeneous  by  the  use  oi  ;i 
binder  of  potassium  silicate  or  sodium  silicate. 
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O.  E,  L.  A. — The  Ohio  Electric  Light  Association  will  hold 
its  thirteenth  annual  convention  at  Toledo,  Ohio,  on  Aug.  20,  21 
and  22  at  the  Boody  House,  when,  as  noted,  a  very  interesting 
set  of  papers  will  be  discussed.  An  unusually  large  attendance 
is  expected,  and  a  sumptuous  special  souvenir  programme,  large 
oblong  quarto,  bound  in  soft  green  leather  and  silk,  has  been 
issued  to  signalize  the  occasion.  In  addition  to  the  regular 
business  sessions,  there  will  be  a  number  of  entertainment 
features. 


TECHNICAL  TRADE  LITERATURE.— The  Technology 
Department  of  the  Carnegie  Library  of  Pittsburg  is  making 
an  extensive  collection  of  trade  catalogues,  and  will  be  glad  to 
receive  catalogues  of  any  of  the  advertisers  in  The  Electrical 
World.  These  catalogues  will  be  given  a  prominent  place  on 
the  shelves,  carefully  catalogued  under  both  firm  name  and 
subject,  and  made  accessible  to  the  public.  Catalogues  should 
be  addressed  care  of  H.  W.  Craver,  Technology  Department. 
Carnegie  Library,   Pittsburg. 


TELEPHONY  IN  ATLANTA.— ^ow  that  telephone  fran- 
chises are  falling  in  or  being  renewed,  considerable  interest  at- 
taches to  the  new  terms  made.  The  Southern  Bell  Telephone 
Company  has  made  th§  announcement  that  it  will  waive  all 
claim  to  a  perpetual  franchise  in  the  city  of  Atlanta.  The  state- 
ment is  made  by  Mr.  W.  D.  Gentry,  local  manager,  who  offers 
ill  behalf  of  the  company  to  pay  14  per  cent  of  the  gross  re- 
ceipts for  10  years  and  i  per  cent  for  23  years,  in  addition  to 
the  regular  ad  valorem  ta.xes,  if  the  city  will  grant  the  com- 
pany a  33-ycar  franchise.  The  ad  valorem  taxes  for  1908  will 
amount  to  about  $9,000.  The  proposition  is  being  considered  by 
a  special  committee  of  the  City  Council. 


HANDLING  GLASS  MAGNETICALLY.— An  interesting 
variation  in  "lifting  magnet"  practice  is  shown  in  a  patent 
recently  issued  to  Mr.  Ethan  L  Dodds,  of  Pullman,  111.,  for 
handling  glass  in  sheet  or  crates,  etc.  Beneath  the  glass  or 
other  material,  he  places  a  sheet  or  pieces  of  magnetic  material, 
and  above  the  glass  he  operates  electromagnets,  manipulated  and 
controlled  by  a  crane,  derrick,  hoist  or  the  like.  The  pull  on 
the  metal  beneath  the  glass  constituting  the  armature  or 
armatures  by  the  magnets  causes  the  armature  to  support  the 
glass,  thereby  permitting  it  to  be  transported  by  the  crane.  Mr. 
Dodds  naturally  uses  a  plurality  of  adjustable  magnets  for  this 
purpose  and,  by  rendering  the  magnetism  sufficiently  strong 
boxes  or  crates  of  glass  or  similar  non-magnetic  material  can 
be  conveyed  safely  and  expeditiously  from  one  place  to  another 
so  long  as  the  magnets  are  energized. 


TELEGRAPH  STRIKE.— The  smoldering  fire  of  discontent 
among  the  telegraph  operators  broke  out  in  full  blaze  again  this 
week,  and  several  thousand  operators  went  on  strike  all  over  the 
country,  from  both  the  Western  Union  and  the  Postal  systems. 
This  was  apparently  quite  unexpected  when  the  move  was  made 
last  Sunday  and  Monday,  and  was  contrary  to  the  wishes  of 
the  union  officials  and  to  an  agreement  to  wait  until  Friday, 
by  which  time  it  was  hoped  peace  might  be  secured  by  inter- 
vention. Some  of  the  Associated  Press  operators  also  went  ont 
in  sympathy.  Both  the  great  companies  deny  that  they  are 
crippled,  although  their  forces  are  seriously  lessened,  and 
business  is  being  carried  on  at  all  the  large  centers.  One  effect 
has  been  to  increase  telephone  patronage,  particularly  the  long- 
distance service.  So  far  the  striking  telegraphers  have  been 
well  behaved,  but  the  offices  are  guarded  by  police. 


WIRELESS  DETECTORS.— A  recent  patent  issued  to  Mr. 
H.  H.  C.  Dunwoody,  of  Washington,  D.  C,  deals  with  wireless 
telegraphy  wave  responsive  to  detecting  devices.  He  claims  to 
have  found  that  what  is  ordinarily  known  as  the  "loadstone" 
is  well  adapted  to  the  purpose,  as  well  as  the  artificially  pro- 
duced material  of  crystalline  form,  whether  the  triferro  tetra 
oxide  commonly  called  the  magnetic  oxide  FesO.,  or  the  sesqui 


oxide,  having  the  general  formula  Fe»Oa,  preferably  the  former, 
his  tests  showing  it  to  be  the  more  sensitive.  This  material 
may  be  of  any  desired  shape  or  size,  and  is  generally  used 
in  the  form  of  a  concrete  mass  or  body  of  crystals  which  may 
vary  in  size  and  character.  This  wave  responsive  material 
can  be  connected  in  the  circuit  of  a  single  receiving  apparatus 
in  many  and  various  ways.  One  drawing  shows  a  vessel  with 
some  such  electrolyte  as  mercury,  or  an  acid,  or  an  alkali,  and 
with  the  detector  devices  in  the  shape  of  a  conical  or  pointed 
mass  dipping  its  tip  into  the  surface. 


ELECTROLYTIC  CONDENSER.— A  form  of  electrolytic 
condenser  has  been  patented  in  this  country  by  Mr.  Ignacy 
Moscicki,  of  Fribourg,  Switzerland,  the  novelty  of  which  is 
that  one  of  its  electrolytic  coatings  is  contained  in  the  interior 
of  a  tubular  dielectric,  which  is  itself  sunk  in  the  other  coating. 
In  one  form  which  is  illustrated,  a  vessel  made  of  insulating  ma- 
terial contains  a  fluid  electrolytic  conductor  such  as  sulphuric 
acid,  potash  lye,  soda  lye,  etc.  Into  this  the  electrolytic  con- 
ductor which  forms  one  coating  of  the  condenser,  a  narrow 
tube,  closed  at  one  end  and  made,  for  example,  of  glass,  is 
dipped,  the  top  of  the  tube  passing  through  a  junction  of  the 
vessel  and  the  interior,  containing  a  fluid  electrolytic  conductor 
as  an  inner  coating.  This  tube  which  acts  as  a  dielectric  is 
wound  in  spiral  form  so  that  while  of  considerable  length  it 
occupies  exceedingly  little  space.  A  conducting  wire  made  of 
lead  runs  through  the  whole  interior  length  of  the  tube  and 
projects  from  the  top.  On  the  bottom  of  the  vessel  is  an  elec- 
trode plate  made  of  lead  and  connected  with  a  conducting 
wire  that  runs  through  a  junction  of  the  vessel.  The  two 
conducting  wires  serve  for  connecting  the  two  coatings  with 
an  external  circuit.  Owing  to  the  conducting  wire  running 
through  the  whole  length  of  the  tube  the  resistance  in  this  tube 
is  greatly  diminished.  Another  form  is  so  modified  as  to  give 
two  such  condensers  arranged  in  series  in  the  one  vessel. 


INTERRUPTER  AND  RECTIFIER.— Mr.  Harold  A. 
Yarnell,  of  Los  Angeles,  Cat.,  has  assigned  to  the  Pacific  Wire- 
less Telegraph  Company  of  that  city  an  interrupter  and  recti- 
fier, capable  also  of  serving  to  interrupt  the  circuit  through  the 
induction  coil  of  the  transmitter  in  wireless  telegraph  systems, 
or  of  use  in  X-ray  work.  A  general  idea  may  be  formed  from 
the  first  claim :  "An  electrical  interrupter  and  rectifier  compris- 
ing a  liquid,  a  shell  with  a  perforated  end  immersed  in  the 
liquid,  an  electrode  in  the  shell  with  its  end  projecting  through 
the  perforation  in  the  shell,  a  tube  outside  of  the  shell,  the 
lower  end  of  the  tube  having  arms  which  support  a  cone  upon 
which  cone  the  lower  end  of  the  electrode  rests,  and  means 
for  securing  vertical  relative  adjustment  between  the  tube  and 
shell  whereby  the  eftective  contact  area  of  the  lower  end  of  the 
electrode  may  be  regulated."  In  using  this  form  of  apparatus 
in  the  transmitting  station  of  wireless  telegraph  systems,  Mr. 
Yarnell  has  connected  with  one  terminal  of  a  circuit  using 
alternating  current  and  with  one  pole  of  the  primary  of  the 
induction  coil ;  the  other  pole  of  the  primary  was  connected 
to  the  other  terminal  of  the  supply  circuit.  Upon  closing  the 
circuit  through  the  apparatus,  the  current  passes  through  tlie 
terminal  and  through  the  electrolyte  and  through  the  electrode 
and  primary  of  the  induction  coil.  The  effective  contact  of  the 
electrolyte  with  the  electrode  is  limited  by  the  orifice,  and  upon 
the  passage  of  the  current,  the  liquid  is  forced  away  from  the 
lower  end  of  the  electrode  forming  a  bubble  so  to  speak,  which 
automatically  breaks  the  circuit,  which,  however,  is  immediately 
closed  by  reason  of  the  destruction  of  the  bubble,  the  liquid 
renewing  itself  in  contact  with  the  electrode.  This  action  takes 
place  in  quick  succession  whenever  the  circuit  through  the 
device  is  closed,  even  if  closed  only  for  an  instant.  This 
automatic  interruption  occurs  also  when  a  direct  current  is 
used.  In  addition  to  this  automatic  interruption  of  the  current, 
the  device,  when  used  with  an  alternating  current  acts  also  as  a 
rectifier,  thus  making  it  possible  to  employ  the  device  for  con- 
verting an  alternating  current  into  a  direct  current. 
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BLEXOS  AIRES  TRACTION.— The  city  authorities  of 
Buenos  Aires,  Argentine  Republic,  are  advertising  for  short 
term  tenders  for  the  construction  of  underground  contact  street 
railway  lines. 

ELECTRICITY  l.\  MAMLA.—T\k  Jesuit  Fathers,  it  is 
stated  in  a  recent  Government  bulletin,  have  just  established 
an  electrical  laboratory  at  Manila,  P.  I.,  and  will  teach  electrical 
science  and  engineering.  The  course  is  said  to  be  laid  out  for 
five  years. 

OLD  TIME  TELEGRAPHERS.— The  twenty-seventh  an- 
nual reunion  of  the  Old  Time  Telegraphers'  and  Historical 
Association  and  the  Society  of  the  United  States  Military  Tele- 
graph Corps  will  be  held  at  Niagara  Falls,  X.  Y.,  Sept.  16,  17 
and  18.  Headquarters  will  be  at  the  Cataract  and  Inter- 
national Hotel.  Mr.  John  Brant,  195  Broadway,  New  York, 
is  secretary  of  the  Old  Timers"  .\ssociation. 

LIGHTMXG  FATALITIES.— An  average  of  800  people  are 
killed  in  the  United  States  each  year  by  lightning,  according  to 
data  collected  by  the  U.  S.  Weather  Bureau.  This  means  that 
about  I  in  each  100,000  of  population  is  killed  in  that  manner. 
The  region  of  greatest  danger  extends  from  southern  Vermont 
to  Kentucky.  Four  times  more  persons  of  outdoor  occupations 
are  struck  than  those  indoors.  One  out  of  every  three  struck 
survives. 


RECESSIOX  AT  XIAGARA.— At  the  recent  Leicester 
meeting  of  the  British  Association  for  the  Advancement  of 
Science,  an  interesting  paper  was  read  by  Prof.  Spencer,  of  the 
United  States.  Three-quarters  of  a  century  ago  the  English 
geologist  Lyell  computed  that  Niagara  had  taken  over  30,000 
years  to  cut  its  rocky  precipice  to  its  present  position.  Prof. 
Spencer  many  years  ago  came  to  the  conclusion  independently 
that  Niagara  had  taken  at  least  32,000  years  to  produce  this 
result,  and  now,  with  still  more  minute  investigation  and  meas- 
urements, he  calculates  the  period  at  39,000  j'ears. 


XEIVS  WHILE-  YACHTIXG. — During  the  recent  cruise 
of  the  New  York  Yacht  Club,  the  .Wic  York  Herald  did  a 
clever  piece  of  work  in  si-pplying  the  fleet  with  news  of  the 
stock  market,  etc.,  by  means  of  the  wireless  telegraph.  The 
success  of  the  attempt  w'as  so  great  that  Mr.  E.  C.  Benedict, 
ow^ner  of  the  yacht  "Oneida,'"  with  large  financial  interests, 
expressed  his  belief  that  the  Club  would  never  again  take  its 
annuil  cruise  without  this  service.  The  messages  were  re- 
ceived by  wireless  on  the  newspaper  boat  and  then  communi- 
cated to  the  fleet  by  regular  flag  signals.  In  our  issue  last 
week,  the  converse  of  this  idea  was  given  in  the  article  on 
reporting  yacht  races  by  wireless  telephony  at  Pul-in-nay.  Lake 
Erie. 

CEORGI.I  HATER  POIfERS—h  is  stated  from  Atlanta, 
that  strong  opposition  to  the  so-called  water  power  bill  has 
developed  in  the  Georgia  legislature.  This  bill  proposes  to 
confer  upon  water  power  companies,  the  right  of  condemnation 
of  property  needed  in  power  developments,  similar  to  the  privi- 
lege enjoyed  by  railway  corporations.  The  advocates  of  the  bill, 
on  the  other  hand,  claim  that  it  will  result  in  vast  development 
of  the  water  powers  in  Georgia,  hitherto  retarded  by  obstinate 
land  owners.  Millions  of  dollars,  it  is  predicted,  will  pour  into 
the  state  for  this  purpose  as  s<x)n  as  the  bill  becomes  a  law. 
It  is  sai<l  the  bill  had  its  inception  with  capitalists  interested  in 
water  power  developments  at  Talullah  Falls,  rcpresciiling  East- 
ern and   European  capital. 

SAX  FRANCISCO  TROUBLES.— Advices  from  San  l-ran- 
iisco  of  Aug.  10  say:  "The  telephone  operators"  strike,  which 
has  caused  great  inconvenience  for  three  months,  was  railed  off 
this  week.     The  girl'  gainer!  little  by  their  long  idleness.     Their 


chief  demands  were  increased  pay  and  recognition  of  the  union, 
neither  of  which  was  granted.  Some  minor  concessions  were 
made  in  regard  to  hours,  but  the  girls  virtually  lost  the  strike 
as  well  as  three  mouths"  wages.  The  telephone  operators  were 
encouraged  to  continue  the  fight  for  weeks  after  it  was  plain 
they  had  lost  bj'  labor  union  leaders,  who  forced  other  unions 
to  contribute  to  the  support  of  the  girls.  These  same  labor 
leaders  are  responsible  for  the  continuance  of  the  street  car 
strikes,  which  would  collapse  in  a  single  day  were  it  not  for 
the  support  of  the  labor  unions.  President  Calhoun,  of  the 
L'nited  Railways  has  demonstrated  that  he  can  run  his  cars 
with  non-union  men.  He  has  almost  completely  restored  service 
as  it  was  before  the  strike  on  May  i.  But  the  labor  unions 
assess  their  members  to  support  idle  street-car  men  and  the 
president  of  the  carmen's  union  runs  a  line  of  omnibuses  in 
which  union  men  are  forced  to  ride.  Nearly  all  the  unions 
have  fixed  heavy  penalties  for  riding  on  the  street  cars,  and  the 
result  is  that  workingmen  must  spend  an  hour  or  an  hour  and 
a  half  in  going  to  and  from  work  when  they  could  reach  their 
homes  in  half  an  hour  by  the  cars.  No  attacks  are  made  on 
cars  in  the  city,  but  in  the  suburbs  every  Sunday  or  holiday 
witnesses  assaults  on  motormen  and  conductors  and  damage 
to  cars." 


THE  RHIXE  FALLS. — With  regard  to  the  protection  of  the 
Rhine  Falls  from  power  plants,  a  further  dispatch  from  Schaff- 
hausen  says :  "The  romantic  Rhine  Falls  near  this  city  have 
been  rescued  by  the  local  council  from  industrial  exploiters,  by 
whom  they  were  threatened.  The  councilors  have  refused  to 
permit  the  erection  of  new  water  power  works  for  the  supply 
of  electricity  to  the  surrounding  district.  The  reply  to  the  ap- 
plication of  the  exploitation  company  was  decisive.  'The  council 
is  of  opinion  that  not  only  should  the  falls  not  be  further 
enchained,  but  an  effort  should  be  made  to  prevent  an  extension 
of  the  concession  already  granted  at  its  expiration  in  1928. 
The  destruction  of  the  present  works,'  continues  the  official 
documents,  'would  restore  the  original  imposing  magnificence  of 
the  falls  and  the  water  power  now  obtained  from  them  could 
easily  be  procured  at  some  other  point.  The  council,  though 
aware  that  this  is  not  immediately  realizable,  is  resolved  to  do 
everything  in  its  power  to  prevent  any  further  damage  to  the 
beauty  and  romantic  effect  of  the  falls.' " 


ELECTRIFICATIOX  OF  SPAXISH  TRLW'K  LIXE.— 
Electricity  is  to  be  introduced  as  motive  power  on  a  lirst  trial 
stretch  of  the  main  line  from  Linares  to  .Almeria  in  Spain, 
about  145  miles  in  length.  The  line  has  a  practically  uniform 
grade  of  2-54  per  cent,  which  made  it  more  and  more  difticult 
to  handle  the  increase  in  traffic  with  steam  locomotives.  This  is 
particularly  true  with  reference  to  the  comparatively  heavy  ore 
trains  passing  over  the  line.  The  electrification  will  he  carried 
out  with  the  use  of  the  three-phase  alternating-current  sysiein. 
A  steam  central  station  will  be  installed  at  Santa-Fe  and  the 
electric  energy  will  be  transmitted  from  there  at  a  pressure  of 
5500  volts  direct  through  a  double  overhead  contact  line,  thus 
entirely  eliminating  any  separate  transmission  lines  and  sub- 
stations. The  three-phase  alternating-current  locomotives  will 
be  designed  with  a  normal  capacity  of  320  horse-power  each 
and  for  the  regular  train  service  two  of  these  units  will  gen- 
erally be  coupled  together  by  multiple  unit  control,  while  the 
lighter  trains  may  be  hauled  by  one  single  unit.  The  schedule 
calls  for  trains  weighing  from  150  to  300  tons  running  at  a 
sche<lulc  speed  of  16  miles  p-^r  hour  both  up  and  down  grade. 
The  normal  time  table  is  arranged  so  that  one  train  will  start 
from  each  terminal  every  hour.  Full  advantage  is  to  be  taken 
of  the  feature,  unique  with  the  three-phase,  alternating-current 
system,  whereby  energy  is  returned  to  the  line  by  the  trains 
going  down  the  grade.  Operation  on  the  trial  stretch  is  to  be 
begun  early  in  1908.  If  the  trials  turn  out  entirely  satis- 
factory the  complete  line  is  to  be  electrified  at  once  and  water 
powers  in  the  neighborhood  have  already  been  secured  for  that 
purpose.  We  are  indebted  to  Muralt  &  Company,  engineers,  of 
New  ^'ork.  for  the  above  data  on  this  interesting  equipment 
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METER  INSPECTION.— Uk  superintendent  of  lighting  ol 
St.  Louis,  Mo.,  Mr.  T.  B.  Carter,  proposes  to- bring  electric 
meters  within  the  present  system  of  meter  inspection  which  ap 
plies  only  to  gas  meters. 


WIRELESS  IN  JAVA—Vht  Dutch  Indian  Government  has 
granted  to  a  syndicate  a  concession  for  establishing  a  wireless- 
telegraphy  system  between  Java,  Celebes,  Borneo  and  the  neigh- 
boring islands.  The  company,  with  a  capital  of  2,650,000  florins 
(florin  ;=  40.2  cents  American),  is  now  in  the  course  of  or- 
ganization, but  there  will  be  no  public  issue  of  stock. 


i'lORKY  ON  COA'ii)'.— Maxim  Gorky  in  a  recent  descrip- 
tion of  Coney  Island  speaks  of  its  electrical  illumination  as 
follows :  "Thousands  of  ruddy  sparks  glimmer  in  the  dark- 
ness, limning  in  fine,  sensitive  outline  on  the  black  background 
of  the  sky,  shapely  towers  of  miraculous  castles,  palaces  and 
temples.  Golden  gossamer  threads  tremble  in  the  air  *  *  * 
Fabulous  and  beyond  conceiving,  ineflfably  beautiful,  is  this 
fiery  scintillation." 


THE  TROLHATTAN  FALLS.— That  further  utilization  of 
the  famous  Trolhattan  Falls  is  intended  at  an  early  date  is 
shown  by  the  fact  that  tenders  are  invited  until  Oct.  i,  by  the 
Swedish  Government  for  three  350-kw  direct-current  gen- 
erators ;  I  accumulator  battery  of  4800  ampere-hours'  capacity ; 
4  three-phase  generators,  each  of  a  maximum  of  n.ooo  kilovolt- 
ampercs ;  12  transformers,  each  of  a  maximum  of  3670  kilovolt- 
amperes ;  cables,  switchboard,  etc.  The  execution  of  the  work 
is  in  the  hands  of  the  Managing  Director,  Royal  TroUhattan 
Canal  and  Waterworks,  TroUhattan,  Sweden. 


USE  OF  LAMPS.— The  August  issue  of  the  Edison  Light, 
of  Boston,  says :  "In  a  recent  issue  of  a  periodical  issued  by 
the  Sterling  Company,  it  was  stated  that  Uncle  Sam  is  the 
largest  user  of  incandescent  electric  lamps  in  the  country,  re- 
quiring the  enormous  luunber  of  850,000  a  year.  To  supply 
its  customers  in  Boston  and  the  surrounding  towns,  the  pur- 
chases of  the  Edison  Company  for  this  year  will  be  between 
1,200,000  and  1,300,000.  The  number  used  in  such  cities  as  New 
York  and  Chicago  is  probably  larger.  With  these  figures  to 
serve  as  indications,  some  conception  of  the  vast  size  of  the 
electrical  industry  may  be  formed,  and  of  the  number  of  people 
it  supplies  with  work  directly  or  indirectly."  The  bulletin  is 
publishing  in  color  a  series  of  front  cover  illustrations  of 
electrical  worthies  at  their  work.  The  August  issue  shows  Dr. 
Gilbert.  That  for  July  had  Faraday.  The  original  paintings  are 
being  done  by  the  Hungarian  artist,  Havelka. 


MILWAUKEE  MUNICIPAL  PLANT.— It  is  announced 
from  Milwaukee  that  legal  papers  have  been  prepared  in  a 
suit  to  enjoin  the  city  from  erecting  a  proposed  $1,000,000  elec- 
tric light  plant,  to  compete  with  the  present  private  corporation, 
the  Milwaukee  Electric  Railway  &  Light  Company,  the  grounds 
for  the  injunction  are  that  the  city  needs  to  invest  $1,500,000 
in  bridges,  viaducts,  schools,  and  other  necessary  improve- 
ments. To  erect  the  city  light  plant  as  proposed  will  mean  an 
indefinite  deferring  of  the  other  improvements,  as  the  city  is 
now  too  near  its  bond  limit  to  build  both  the  light  plant  and 
the  improvements.  The  injunction  is  supported  by  all  three  of 
the  city  business  men's  associations.  When  the  Socialists  began 
their  agitation  for  a  municipal  light  plant  there  was  consider- 
able public  sentiment  in  favor,  but  that  has  disappeared.  The 
city  controller  has  announced  that  owing  to  the  city's  financial 
condition  he  will  not  countersign  contracts  for  the  plant.  The 
Socialist  element,  however,  holds  the  balance  of  power  in  the 
city  council,  and  tlio  uranting  of  the  injunction  will  mean  a 
bitter  fight 


ations  in  Connecticut,  is  made  by  a  special  correspondent  of  the 
New  York  Evening  Post  as  follows ;  "During  most  of  the  legis- 
lative session  an  acute  conflict  has  been  waged  over  the  tele- 
phone question.  For  nearly  a  quarter  of  a  century  the  Southern 
.\'ew  England  Telephone  Company  has  had  a  monopoly  of  the 
?tate,  except  in  the  town  of  Greenwich,  which  belongs  to  the 
.Vew  York  system.  The  corporation  paid  good  dividends  early ; 
then  was  forced  to  suspend  them  for  years  during  neglected 
renewals  and  improvements;  and  has  since  paid  6  per  cent  divi- 
dends, with  occasional  minor  'melons'  in  stock  issued  at  par  or 
slightly  above.  On  the  whole  it  has  been  a  benign  monopoly, 
with  pretty  good  service,  rapid  extensions,  reductions  of  rates, 
and  stock,  originally  watered,  solidified  by  betterment  of  plant 
and  'ploughing  in'  surplus  earnings.  It  has  been  protected  be- 
hind the  so-called  'Parallel  Telephone  act'  of  the  state,  that  re- 
quires new  telephone  enterprise  to  go  to  the  courts  on  the  ques- 
tion of  public  necessity  and  convenience,  and  also  to  obtain 
from  the  Legislature  a  special  charter.  Its  contest  with  rivals, 
supported  by  the  state  granges,  seeking  to  enter  the  Connecticut 
field,  was  sharp  and  continuous  during  most  of  the  session.  A 
good  deal  of  money  was  spent  by  both  sides  in  the  lobby,  and 
the  judiciary  committee,  which  had  charge  of  the  telephone 
bills,  backed  and  filled  many  times.  The  outcome  was  an  osten- 
sible compromise  that  allows  new  telephone  companies  to  or- 
ganize under  a  general  act,  but  compels  them  still  to  appeal  to 
the  courts  on  the  point  of  local  convenience  and  necessity.  This 
presumptively  leaves  the  existing  company  in  possession  of  the 
field  for  another  two  years  at  least.  The  result  must  also  be 
regarded  as  favorable  to  the  company,  and  of  general  signifi- 
cance, as,  by  implication,  the  state  recognizes  the  theory  of 
'national  monopoly'  in  a  public  service  corporation." 


TELEPHONY  IN  CONNECTICUT.— \a  illuminating  com- 
ment on  the  telephone  situation,  ami  on  public  service  corpor- 


HYDRAULIC  MINING. — There  is  an  interesting  discussion 
of  hydraulic  mining  in  Mines  and  Minerals  for  August,  which 
mentions  one  electrical  improvement.  The  power  of  the  water 
issuing  from  a  monitor  is  enormous  and  many  men  have  been 
killed  by  monitors  getting  away  from  them.  Improvements, 
however,  have  been  made  in  handling  them  so  as  to  render  them 
comparatively  safe.  The  effect  of  a  monitor  running  away  can 
be  appreciated  from  the  experience  of  firemen,  where,  with 
comparatively  small  hose  and  under  small  head,  considerable 
damage  may  be  done.  If  a  2-in.  nozzle  does  this  damage,  the 
effect  of  an  8-in.  or  lo-in.  nozzle  and  with  water  under  a  much 
higher  head,  can  readily  be  appreciated.  The  method  of  control 
in  turning  the  monitor  easily  in  any  desired  direction,  is  said 
to  have  been  discovered  in  a  peculiar  way.  A  man  wanted  to 
clean  his  shovel,  so  he  placed  it  alongside  the  water  column  as 
it  issued  from  the  monitor  and  was  surprised  to  see  the  moni- 
tor suddenly  move.  The  foreman  who  had  been  watching  the 
operation  then  rigged  up  a  contrivance  which  has  been  subse 
quently  called  a  deflector,  which  is  a  ring  around  the  nozzle 
and  which  can  be  readily  moved  to  allow  the  current  of  water 
to  be  projected  against  it.  The  pressure  from  the  little  finger 
on  the  deflector  is  sufficient  to  turn  the  monitor  around  as  the 
latter  works  in  a  ball-and-socket  joint.  The  introduction  of  the 
deflector  has  undoubtedly  saved  many  lives  and  greatly  facili- 
tated operations.  What  promises  to  be  one  of  the  greatest  im- 
provements which  has  been  made  in  hydraulic  mining  in  the 
past  few  years  is  a  device  for  operating  and  turning  the  moni- 
tor from  a  distance.  The  nearer  the  monitor  can  be  placed  tc 
the  bank  the  more  effective  will  be  the  impact  of  the  stream. 
The  great  danger  of  operation  has  been  that  where  the  bank 
is  high,  there  is  apt  to  be  a  fall  of  rock  and  dirt  upon  the  men 
handling  the  monitor.  "An  attempt  to  solve  this  has  been  made 
by  the  manager  of  the  LaGrange  Mine,  in  California,  by  the 
use  of  magnets  to  move  the  deflector,  controlled  by  means  of 
electric  wires  leading  to  the  magnets  of  the  monitor,  thus  en- 
abling the  latter  to  be  placed  very  close  to  the  bank  and  oper- 
ated from  a  distance,  greatly  increasing  its  efficiency  without 
endangering  the  lives  of  the  operators.  This  has  been  tried  only 
on  a  small  scale  as  yet  but  it  is  thought  it  can  be  made  practi- 
cal for  large  monitors." 
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Kern  River  No.  i  Pow  er  Plant  of  the  Edison 
Electric  Company,  Los  Angeles — II. 

STEEL-CON'CRETE    FLUME. 

THE  flume  between  tunnels  Xo.  b  and  No.  7  across 
Laird  Canyon  is  constructed  of  structural  steel  and 
concrete,  as  shown  in  Fig.  10.  The  whole  structure  is 
carried  on  15-in.  steel  I-beams  set  8  ft.  10  ins.  apart 
and  supported  by  concrete  piers.  These  longitudinal  girders 
carry  9-in.  steel  I-cross  beams  set  4  ft.  from  -center  to 
center,  and  on  them  is  erected  a  framework  of  struc- 
tural steel  for  the  sides  and  bottom  of  the  flume.  The 
layers  of  expanded  metal  (ij4  in.  and  3  ins.  mesh),  are  used 
in  connection  with  this  framework  and,  filled  with  concrete, 
form  the  plates  enclosing  the  frame.  This  concrete  construc- 
tion is  also  reinforced  on  the  floor  by  twisted  ^-in.  rods.  The 
outside  and  inside  of  the  flume  were  then  plastered,  making 
the  thickness  of  the  reinforced  concrete  sides  and  bottom  4  ins. 
This  type  of  flume  or  conduit  had  never  been  tried  before, 
but  in  this  case  it  has  proved  a  decided  success,  and  while  it 
costs  more  than  a  wooden  flume,  it  has  the  advantage  of  be- 
ing as  permanent  as  the  tunnels  themselves. 

CONCRETE  CONDUITS. 

In  the  lengths  of  tunnels  and  flumes  forming  the  gravity 
conduit  enumerated  for  Kern  River  No.  I  power  jilant  no  ac- 
count is  taken  of  the  concrete  conduits  which  connect  some  of 
the  tunnels  and  which  also  connect  the  tunnels  with 
the  flumes.  There  were  places  along  the  line  where 
the  tunnel  emerged  at  the  foot  of  a  steep  incline  in  such 
a  manner  that  the  flume  if  constructed  on  the  grade  would  be 
threatened  by  landslides  or  boulders  rolling  down  the  side  of 
the  mountain.  These  places  were  spanned  by  means  of  con- 
crete conduits,  the  interior  of  which  has  the  same  cross-section 
and  slope  as  the  tunnels  themselves.  The  walls  are  made 
heavy  and  reinforced  with  steel  and  an  arch  overhead,  the  arch 
being  covered  with  a  cushion  of  earthen  material  to  receive 
the  impact  of  anything  rolling  or  sliding  down  the  hill,  and 
passing  over  the  conduit.  There  are  eight  of  these  conduits, 
the  following  table  giving  the  length  of  each : 

CONCRETE    COXnriTfi.    KERN    RIVER   NO.    j. 
No.  of  Conduit.  Length  in   Feet. 

2 69.4 

3 6.J 

4 42.2 

3 40.0 

6 92-5 

7 3"-6 

8 121. 6 

FOREBAY. 

A   terminal   equalizing   reservoir  of   .some  size  at  the  end  of 


vate  any  large  area  for  a  terminal  reservoir  or  forebay.  It 
was  necessary,  however,  to  have  a  small  basin  for  regulating 
the  flow  into  the  force  main,  and  for  this  purpose  a  chamber 
30  ft.  X  42  ft.  was  excavated  to  a  depth  of  about  8  ft.  below  the 
grade  of  the  supply  tunnel.  Inside  of  this  and  over  the  mouth 
of  the  force  main  were  erected  controlling  gates  and  screens 
through  which  the  water  passes  into  the  force  main. 

The  walls  of  the  forebay  were  made  of  concrete  in  the  form 
of  retaining  walls,  where  they  were  enclosed  in  the  excavation. 


m,.    II  — KiKEBAV    BEFORE    COMPLETIO.V,    SHOWINX.    PORTAL    OF    TUN- 
NEL XO.   19. 

and  on  the  lower  side  where  they  were  unsupported  they  were 
made  sufficiently  heavy  to  withstand  the  pressure  of  the  water 
on  the  inside  of  the  forebay.  As  the  formation  where  the 
structure  is  located  is  somewhat  shattered,  the  concrete  work 
was  heavily  reinforced  and  the  floor  was  paved  with  3  ft.  of 
concrete.  In  the  rear  these  walls  were  extended  up  to  a  con- 
siderable height  to  prevent  material  saving  from  the  mountain 
above  from  dropping  into  the  forebay. 

On  one  .side  is  a  spillway  9  ft.  above  the  floor  of  the  fore- 
bay,  and  consisting  of  five  82-in.  openings  over  which  the  water 
flows  into  the  waste  flume  when  it  is  desired  to  divert  part 
or  all  of  the  tunnel  flow  from  the  pressure  main.  The  height 
of  this  spillway  can  be  controlled  by  means  of  flash  boards 
which  may  be  inserted  and  removed  as  required,  according  to 
the  quantity  of  water  carried  through  the  tunnels.  The 
extreme  height  of  the  spillway  is  3  ft.  A  24-in.  gate  valve  is 
set  at  each  end  of  the  spillway  lor  sluicing  into  the  waste 
flume. 

The  force  main  starts  from  the  bottom  of  the  forebay, 
thus  making  it  possible  to  have  the  water  enter  it  from  opposite 


FIG.    10. — STEEL   CO.NCRETE    FLUME    CONNECTING    tWO    TUNNELS. 

the  gravity  conduit  and  feeding  the  pressure  main  would  have 
been  desirable  in  connection  with  the  Kern  River  No.  I  pro- 
ject. However,  the  side  of  .Mr.  Breckenridge,  where  the  lower 
end  of  Tunnel  No.  19  emerges  above  the  power  house,  is  ap- 
proximately on  a  45  dcg.   slope,  making  it  impossible  to  exca- 


FIG.    12. — FOREBAV    AND    UPPER    END  OF    WdODEN    WASTE    FIAIMK 

directions.     This  construction  tends   to  prevent   the   formation 
of  eddies  or  a  whirlpool  at  the  entrance 

The  controlling  gates  have  an  opening  6  ft.  2  in.  high  and 
10  ft.  wide,  and  are  built  up  of  4  in.  x  12  in.  timbers  on  two 
vortical  6-in.  steel  I-beams.  They  arc  raised  by  means  of  hand- 
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operated  gearing  through  four  sets  of  gears  working  into  two 
racks  (7  in.  wide  and  3  in.  pitch)  mounted  on  the  front  of 
eacli  gate.  Behind  the  gates  and  inclined  upward  toward  each 
other  are  two  heavy  grizzlies.  These  are  formed  of  J'/i  in.  x 
yi  in.  iron  straps,  spaced  3  in.  centers  by  thimbles  of  2^-in. 
wrought-iron  pipe,  the  rows  of  thimbles  being  set  1  ft.  apart. 
Each  screen  is  11  ft.  6  in.  long  and  is  set  on  an  angle  with  its 
top  supported  by  a  4-in.  steel  I-beam.  These  two  beams  are 
set  3'/2  ft.  apart,  the  space  between  forming  a  walk. 

WASTE  FLUME. 

ihe  forebay  is  constructed  so  that  when  the  water  is  divert- 
ed from  the  force  main,  it  passes  over  the  spillway  automatic 
ally  into  the  waste  conduit  extending  down  the  mountain  side 
to  the  river.  This  conduit  is  of  concrete  at  the  upper  end 
where  it  is  on  comparatively  fiat  grade,  the  section  being  8  fi. 
wide  and  8  ft.  6  in.  high.  The  water  is  discharged  into  a 
redwood  fluitie  20  ft.  wide,  that  carries  it  down  the  steep  slope 
of  the  hill.  As  the  slope  is  about  45  deg.  no  material  except 
soft  wood  would  stand  the  wear  due  to  the  high  velocity. 
The  spillway  flume  is  1200  ft.  long  and  it  discharges  into  the 
Kern  River  about  600  ft.  above  the  power  station. 

The  flume  rests  on  4  in.  x  6  in.  stringers  bolted  to  3  in.  x 

3  in.  X  ■>}(  in.  anchor  plates  imbedded  in  concrete  footings. 
These  footings  are  spaced  8  ft.  apart  and  are  securely  set, 
although  they  are  not  carried  down  to  bed  rock  in  all  cases. 
The  cross  beams  of  the  flume  are  4  in.  x  6  in.  timbers,  26  ft 
6  in.  long.  The  side  posts  arc  4  ins.  square  and  are  carricil 
up  3  ft.  3  ins.,  being  secured  at  the  bottom  by  angle  plates 
They  are   set  4   ft.   center   to   center,   and   are   angle-braced   by 

4  in.  X  4  in.  pieces  fastened  at  both  ends  by  ><-in.  bolts.  For 
lining  Ihe  liume  2  in.  x  12  in.  redwood  planks  were  used,  tin- 
joints  in  the  floor  being  caulked  and  covered  with  i  in.  x  6  in 
battens.  Quarter  rounds  were  nailed  in  the  corners  as  in  the 
other  flumes.  The  side  lining,  which  is  carried  up  3  ft.  high, 
is  battened  and  caulked  in  the  same  manner  as  already  described 
for  llio  smaller  flumes. 

PRESSURE    MAIN. 

The  greatest  innovation  in  the  entire  Kern  River  No.  i 
plant  is  the  pressure  main,  the  construction  of  which  has  been 
along  new  lines  and  in  decided  contradistinction  to  the  custom- 
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ary  practice  of  laying  a  steel  pipe  on  the  surface  of  the 
mountain  slope  or  merely  burying  it  sufficiently  to  cover  it 
for  projection  against  freezing  or  expansion  and  contraction 
such  as  might  be  caused  by  a  wide  range  of  temperature 
changes.     The  pressure  main  constructed  on  Kern  River  con- 


sists of  a  tunnel  approximately  1700  ft.  long  driven  through 
the  mountain  on  an  incline,  and  lined  with  steel  varying  in 
thickness  from  3/16  in.  to  lyi  in.  This  tunnel  begins  at  the 
bottom  of  the  forebay,  passes  down  at  an  angle  of  approxi- 
mately 45  deg.,  and,  turning  into  a  horizontal  section,  emerges 
at  the  lower  end  on  a  level  with  the  floor  of  the  power 
stalinii       '["here   are   ihn-i     vriir.-.l    rnrv.-s    in    tbi-    'iinnel       The 
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upper  one  forms  an  angle  of  7  deg.,  260  ft.  from  the  forebay 
floor.  ']"he  second  curve,  32.5  ft.  lower  down,  has  an  angle  of  5 
deg.  and  I  urns  the  pipe  into  a  grade  of  84.93  per  cent  on  which  it 
is  carried  994.24  ft.  to  vertical  curve  Xo.  3.  This  latter  curve  has 
an  angle  of  40  deg.,  and  from  its  lower  end  the  pipe  continues 
along  on  a  horizontal  grade  to  the  power  house,  the  total  length  of 
the  main  being  1697   ft. 

TIh!  pressure  main  is  finished  to  give  it  an  inside  diameter 
of  7  ft.  6  in.  At  the  top  a  taper  30  ft.  long  and  10  ft.  in 
diameter  at  the  forebay  entrance  terminates  in  the  regular 
7K'-ft-  diameter  of  the  completed  tunnel  tube.  This  diahieter  is 
maintained  throughout  the  inclined  tunnel,  and  on  the  hori- 
zontal beyond  vertical  curve  N'o.  3  for  a  distance  of  167.39 
ft.  .\1  this  point.  1454.44  f'-  from  the  forebay.  the  force 
main  emerges  from  the  solid  rock  and  is  carried  to  the 
portal,  a  distance  of  243  ft.  through  a  detrital  deposit  lying 
between  the  mountain  and  the  power-house  site.  Where  the 
tunnel  emerges  from  the  solid  rock  a  20-ft.  taper  was  in- 
stalled, reducing  the  diameter  of  the  main  from  yl-i  ft.  to  S54 
ft.,  at  which  diameter  the  pipe  is  carried  to  the  branch  piping 
at  the  power  house. 

The  inclined  part  of  the  pressure  main  and  the  portion  of 
the  horizontal  section  that  passes  through  solid  rock  were 
finished  by  installing  a  steel  lining  built  up  of  plates  3/16  in. 
thick  for  the  incline  and  -i^  in.  thick  for  the  horizontal, 
riveted  together  to  form  a  cylindrical  pipe  7'j  ft.  internal 
diameter.  The  tunnel  itself  was  driven  in  approximately 
circular  form,  and  9  ft.  in  diameter.  The  steel  pipe  was 
centered  in  the  tunnel,  bein.g  installed  in  lo-ft.  sections,  and 
the  space  between  the  outside  of  the  steel  lining  and  the  bed 
rock  was  thoroughly  filled  with  a  mixture  of  concrete,  consist- 
ing of  three  parts  sand,  three  parts  crushed  rock  and  one  par* 
Portland  Cement.  The  work  of  installing  this  lining  was  begun 
at  the  lower  end  in  the  horizontal  section  where  the  pipe  is 
tapered  down  to  the  diameter  of  5.25  ft.  At  this  point  the 
20-ft.  taper  already  mentioned  was  placed,  it  consisting  of 
if^-in.    steel    plate    riveted    together    with    butt    straps.      The 


August 


1907 


ELECTRICAL      WORLD. 


319 


taper  was  placed  back  in  the  solid  rock  and  around  it  was 
constructed  a  heavy  bulkhead  of  concrete  which  was  anchored 
into  the  bed  rock  by  means  of  steel  rods  driven  into  the  sides. 

From  this  point  the  installation  of  the  light  steel  lining  with 
concrete  back  fill  as  already  stated  progressed  from  the  bottom 
to  the  top  of  the  tunnel,  terminating  at  the  reinforced  concrete 
taper  that  connect^  with  the  fli-„,r  and  tlie  f._.rebay.    The  rock  for- 


FIC.    15. — DOLLY    CAR    FOR    LllWHRING    SECTION    OF    90-IN.    I'lPE    DOWN 
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mation  through  which  the  force  main  tunnel  was  driven  is  not  of 
the  best  kind,  being  very  much  fractured  and  broken.  It  was 
necessary  to  timber  the  greater  part  of  the  shaft  or  incline 
when  it  was  e.xeavated,  and  these  timbers  had  to  be  removed 
before  the  steel  lining  was  installed.  The  timbers  were  re- 
moved ahead  of  the  steel  work,  the  bed  rock  cleaned  off,  and 
the  concrete  tamped  into  place  without  difficulty,  .^t  a  point 
about  120  ft.  below  the  top  the  men  in  charge  removed  some 
timbers  without  bracing  the  sets  above.  This  precipitated  a 
cave-in  of  the  shaft  ,and  several  men  lost  their  lives,  one  man 
being  imprisoned  for  two  weeks,  after  which  time  he  was 
rescued  in  good  condition.  In  rctimbering  the  caved  portion, 
octagon  steel  sets  of  ~-in.,  15-lb.  I-beams  were  used.  These 
sets  were  left  in  place  when  the  concrete  was  put  behind  the 
steel  lining.  The  lower  end  of  the  pressure  main,  from  the 
taper  reducing  the  diameter  to  5J4  ^t-  •"  diameter,  was  made 
of  iH-w-  steel  plate,  or  sufficiently  heavy  to  withstand  the 
static  pressure  without  any  external  support.  N'o  concrete 
was  placed  around  this  pipe,  and  the  tunnel  was  merely  left 
in  its  original  condition  with  the  timber  sets  to  support  the 
ground  overhead. 

At  a  point  215  ft.  above  the  power  house,  a  manhole  wa-- 
placed  in  the  inclined  tunnel  for  convenience  in  inspecting  and 
for  use  in  case  any  repair  work  is  necessary.  The  regular 
3/16-in.  steel  lining  was  replaced  at  this  point  by  a  section  of 
Ij/i-in.  pipe  30  ft.  long. 

The  steel  pipe  was  shipped  to  Camp  N'o.  i  at  the  power  house 
from  San  Francisco  in  5-fl.  lengths,  five  sections  bei«g  nested 
together  for  shipment.  The  outside  section  was  riveted  com- 
plete on  its  two  longitudinal  seams,  but  the  four  inner  sections 
were  riveted  on  one  scam  only,  so  as  to  allow  for  the  nesting, 
at  the  camp  the  pipe  was  riveted  into  lO-ft.  lengths  and  hoisted 
by  means  of  an  aerial  tram  to  the  forebay  site  at  the  upper  end 
of  the  pressure  tunnel.  There  the  sections  were  secured  to  a 
dolly  car,  and  lowered  by  means  of  a  hoist  10  the  point 
where  they  were  riveted  together.  The  car  consisted  of  a 
truck   at   each   end   of   the  pipe  section,  the  latter  being  hung 


from  two  timbers  that  passed  through  the  pipe  and  rested  on 
the  a.xles  of  the  trucks,  as  shown  in  Fig.  15. 

-•Vll  the  piping  in  the  pressure  tunnel,  which  is  constructed 
of  steel  plates  of  J'2-in.  thickness  and  under,  is  made  up  with 
standard  lap  joints  double-riveted  on  the  longitudinal  seams 
and  single-riveted  on  round  seams.  All  pipe  on  the  work  over 
yi  in.  in  thickness  is  made  up  of  butt-strapped  joints  through- 
out, with  triple  riveting  on  each  side  of  the  longitudinal 
seams  and  double-riveting  on  each  side  of  the  round  seams. 

After  the  steel  lining  was  completed,  an  inspection  of  it 
revealed  the  fact  that  there  were  several  places  along  the 
bottom  of  the  pipe  where  voids  had  been  formed  in  the  con- 
crete backing.  These  voids,  which  were  revealed  by  tapping, 
were  caused  mainly  by  the  difficulty  experienced  in  tamping 
the  concrete  thoroughly  around  the  sections  of  steel  lining. 
The  steel  sections  were  10  ft.  in  length,  and  in  a  few  places 
where  large  irregular  rock  excavation  occurred  at  the  bottom 
of  a  section  with  only  a  g-in.  space  at  the  top  for  handling  the 
lamping  bars  some  voids  were  naturally  formed  bei  a-.se  of  the 
insufficient  tamping. 

Whenever  a  void  occurred,  a  hole  was  drilled  in  the  pipe 
:ind  liquid  cement  was  forced  in  until  the  hole  was  filled.  The 
apparatus  designed  on  the  spot  to  accomplish  this  work  was 
an  ingenious  one.  ."X.  section  of  3-in.  steel  tube  20  ins.  long,  was 
Fitted  at  the  bottom  with  a  tap  that  would  fit  the  hole  drilled 
in  the  steel  lining.  Liquid  cement  was  poured  into  the  void 
by  means  of  this  pipe,  which  had  a  capacity  of  about  an  ordin- 
ary pail.  When  no  more  cement  would  riin  in,  there  was  fitted 
m  the  pipe  a  screw  with  a  plunger  at  the  lower  end  and  a 
crank  on  the  outer  end.  By  means  of  this  device,  the  cement 
was  forced  into  the  void  under  pressure  until  it  would  hold  no 
more.  The  pump  was  then  removed  and  the  hole  in  the  lining 
stopped  up  by  an  ordinary  flush  pipe  plug.  There  were  116 
of  these  voids  tapped  and  filled  through  the  lining  although 
only  three  of  thein  were  of  large  size.  A  number  of  the  voids 
required  only  a  pint  of  the  liquid  cement,  the  quantify  used 
varying  up  to  the  largest,  for  which  10  buckets  of  the  slush 
was  necessary.  The  slush  used  was  a  liquid  mixture  of  Port- 
land cement  and  sand.  The  work  was  carried  on  from  a  dolly 
car  fitted  with  beveled  wheels  and  lowered  down  from  the 
lop   by    a   steel   cable.      .Minut    15     '   >  .    ■,,   lom- 
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plctc  this  special  work.  .After  all  the  voids  were  filled  the 
entire  pipe  was  painted  with  asphaltum  paint,  the  same  dolly 
car  being  used  for  the  purpose. 

Although  the  design  of  the  pressure  main  has  been  criticised 
by  some,  it  is  believed  that  the  construction  will  stand  criticism 
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and  will  prove  to  be  permanent,  and  for  that  reason  economical. 
The  steel  lining  has  a  low  factor  of  safety,  being  only  heavy 
enough  to  keep  its  form  and  to  resist  the  internal  pressure, 
while  all  external  pressure  is  taken  up  by  the  concrete  back  filling, 
which,  backed   up  by  thi;   rock  itself,  also  resists  the  internal 
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pressures.  Being  entirely  under  ground  and  some  distance  from 
the  surface  no  trouble  will  be  experienced  by  reason  of  ex- 
pansion and  contraction  due  to  temperature  changes.  The 
anchorage  is  the  mountain   itself   so  that   no  disastrous   effects 


consisting  of   the    following   specified   lengths   and    diameters: 
Length.  Diameter. 

33-5  ft 4>i     ft.  pipe 

23.0  ft 4}i     ft  pipe 

21.0  ft 3ji     ft  pipe 

I  i-S  ft 3         ft  pipe 

16.7  ft 2  1/3  ft  pipe  at  the  end 

These  diameters  were  graduated  to  maintain  as  nearly  uni- 
form velocity  as  possible  after  withdrawing  the  water  for  the 
various  branches  to  supply  the  water  wheel  units  in  the  power 
house.  In  reducing  the  force  main  at  the  branch  pipes  to  meet 
the  diameters  given,  the  following  taper  pipes  were  employed  . 

I  taper 7.5  ft  diameter  to  5.25  ft.   diameter,  20  ft  long 

1  tajier 5,25  ft.  diameter  to  4.75  ft  diameter,  10  ft  long 

1  taper 4.75  ft  diameter  to  4.25  ft.  diameter,   10  ft  long 

I  taper 4.25  ft.  diameter  to  3.75  ft  diameter,  10  ft  long 

I  taper 3.75  ft.  diameter  to  3.00  ft  dianieicj,  10  ft  long 

I  taper 3.00  ft.   diameter  to  2.33  ft  diameter,    10  ft  long 

I'he  branches  from  the  force  main  were  taken  ofif  by  means 
of  a  Y  on  the  header  pipe  and  laid  out  in  curved  form 
entering  the  power  house  at  right  angles  to  the  rear  wall. 
There  is  one  branch  28  in.  inside  diameter,  50  ft.  long,  made 
of  J4-in.  plate,  for  each  of  the  eight  water  wheels  and  a 
lo-in.  inside  diameter  branch  pipe  for  each  of  the  two  exciters. 

.Vl  the  end  of  the  last  section  of  the  force  main  is  a  28-in. 
gate  valve  which  discharges  into  the  river.  It  is  proposed 
to  attach  to  this  pipe  an  experimental  nozzle  for  the  purpose 
of  testing  nozzle  tips,  needle  valves,  etc.,  and  it  is  expected 
that  from  such  tests,  data  will  be  obtained  regarding  the  flow 
of  water  under  varying  conditions. 

In  each  of  the  branch  pipes  leading  from  the  force  main 
to  the  water  wheels  are  installed  two  28-in.  gate  valves,  one 
outside  of  the  power  house,  and  the  other  inside.  The  former 
is  intended  solely  for  the  purpose  of  closing  off  the  branch 
pipe  in  case  of  necessary  repair  to  the  gate  or  piping  inside 
of  the  house.  These  outside  gates  are  arranged  only  for 
hand  drive,  while  those  inside  the  power  house  art  equiuped  frr 
operation    cither    by    hand    or    by    electric    motor,    as    will    be 
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could  result  to  the  pressure  main  from  any  water  ram  that 
might  be  caused  by  improper  handling  of  the  water  wheels 
or  gate  valves. 

BRANCH    Plt'INC. 

At  the  lower  cud  of  the  pressure  main  was  constructed  the 
header  pipe,  made  of  steel  plates,  varying  in  thickness  from 
i^    ins     at    the   inner    end    to   44    in.    at    the   outer    end,    and 


mentioned  later.  The  Risdon  Iron  &  Locomotive  Works,  of 
San  Francisco,  furnished  the  steel  lining  for  the  pressure  main, 
the  branch  piping  and  header  and  the  gate  valves. 

IMWER     HOUSE. 

The  pressure  tunnel  emerges  from  the  side  of  Mt.  Brecken- 
ridge  at  an  elevation  above  the  sea  of  1061.95  ^t.  Dir»ctly 
in    front   of   this   point    and    slightly   up   stream   there   was    a 
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boulder  covered  wash  protected  by  a  bend  of  the  river  and 
bordered  by  a  large  mass  of  bed-rock  standing  at  the  edge  of 
the  main  channel  of  the  river.  This  space  was  chosen  as  the 
power  house  site.  The  intake  of  the  Power,  Transit  &  Light 
Company,   of    Bakersiield,    is    directly    across    the    stream,    and 
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it  is  necessary  to  discharge  the  water  from  the  wheels  in  such 
a  direction  and  at  such  an  elevation  that  it  will  flow  by  gravity 
into  their  intake. 

The  Kern  River  is  subject  at  times  to  very  considerable 
floods,  and  the  elevation  of  the  header  pipe  and  consequently 
of  the  water  wheels  was  made  sufficiently  high  to  permit  of 
running  the  units  even  when  the  stream  is  at  its  maximum 
flood. 

The  foundations  were  started  on  bed-rock  and  cemented, 
boulders  low  enough  to  avoid  any  possibility  of  the  power  house 


to  make  a  deep  excavation  in  the  hillside  to  accommodate  the 
inner  or  eastern  end  of  the  building.  The  debris  from  this 
cut  and  from  the  tailraces  was  wasted  on  the  south  side  of  the 
building  as  a  dump  upon  which  the  header  and  branch  piping 
from  the  pressure  main  were  placed.  On  the  north  side  of  the 
station  the  spoil  bank  filled  in  a  triangular  area  of  the  flat 
wash,  raising  its  entire  area  above  ma.ximum  high  water  and 
producing  a  bulkhead  which  will  protect  the  power  house 
against  any  possible  flood. 

The  foundations  proper  arp  of  monolithic  concrete.  The 
rock  and  part  of  the  sand  for  the  aggregate  were  secured  by 
crushing  granite  boulders  excavated  from  the  site,  as  well  as 
a  large  amount  of  rock  which  was  lying  on  the  pressure-tunnel 
dump.  Additional  sand  was  secured  for  a  time  from  various 
small  bars  in  the  river  adjacent  to  the  power  house.  These 
were,  however,  covered  by  high  water  early  in  the  year,  and 
after  that  time  all  necessary  make-up  sand  was  hauled  from 
the  mouth  of  the  cafion,  about  two  and  one-half  miles  distant. 

The  upper  part  of  the  machine  foundations  carries  a  small 
amount  of  reinforcement.  The  large  block  of  masonry  back 
of  each  water-wheel  deflector  is  heavily  reinforced  and  tied 
into  the  main  foundation  blocks.  The  crane-rail  arches  for 
the  interior  wall  are  reinforced  concrete  beams,  with  the  ex- 
ception of  the  long  span  above  the  switchboard,  which  con 
tains  an  I-beam  girder.  By  reason  of  the  length  of  the  building 
and  the  importance  of  the  work,  no  accoimt  was  taken  in  its 
construction  of  the  additional  strength  resulting  from  the 
continuity  of  the  beams,  the  bridging  effect  of  the  crane  rail, 
nor  its  cushioning  timbers,  nor  was  any  allowance  made  for 
the  i2-in.  curtain  walls,  which  fill  in  below  this  beam  in  places. 
The  north  wall,  however,  is  a  12-in.  curtain  wall  reinforced 
with  heavy  pilasters,  and  contains  only  sufficient  reinforcement 
to  render  it  reasonably  secure  against  shock  and  vibration.  The 
south  wall  of  the  building  is  of  a  cellular  construction  for  about 
two-thirds  of  its  height,  in  order  to  provide  wiring  ducts 
for   the  60,000-volt   connections.     This   wall   also  contains  onlv 
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being  undercut  by  floods,  and  the  walls  were  constructed  in 
such  a  manner  that  no  important  machinery  rested  on  floors 
placed  on  backfill.  All  spaces  between  these  walls,  except 
those  which  could  not  be  utilized  on  account  of  their  falling 
so  low  as  to  be  subject  to  flood,  were  filled  in  with  compact 
backfill  from  other  portions  of  the  work 

The   available   area   was    so   crowded    that    it    was   necessary 


nominal  reinforcement.  lletwecn  this  wall  ami  the  interior 
crane  wall,  a  space  15  ft.  wide,  a  series  of  transverse  parti 
lions  break  up  the  area  into  transformer,  switch  and  switch- 
board rooms.  The  transformer  rooms  are  open  up  to  the  crane 
beam  to  permit  of  wheeling  the  transformers  out  under  the 
main  crane.  The  crane-rail  columns  are  not  highly  stressed 
and   have   no   hooping   whatever.     .\   50-ton   electric    travclim; 
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crane,  with  a  50  ft.  span,  built  by  Maris  Bros.,  serves  the 
entire  macliinc  room. 

The  switchboard  space  contains  a  decl<  8  ft.  6  ins.  above  the 
main  floor  level,  upon  wliich  the  control  board  is  mounted. 

The  roof  of  the  building  is  of  galvanized  iron  laid  on  wooden 
purlins,  which  arc  placed  on  steel  roof  tresses  of  52  ft.  i  in. 
clear  span.  The  internal  length  of  the  machine  room  is  164  ft., 
and  its  clear  width  is  66  ft.  6  ins.  The  generating  units  are  located 
along  the  north  side  of  I  he  station,  78  ft.  from  the  center  of 
the  pressure  header. 

UTHEK    IIVDKAULIC    FEATURES. 

Dead  water  leaving  the  water  wheels  flows  down  the  floor 
of  the  wheel  race  into  the  main  tail  race.  When  the  nozzles 
are  deflected  the  water  is  diverted  past  the  buckets  onto  a 
pair  of  heavy  metal  deflector  plates. 

Fig.  21  shows  the  water  being  discharged  from  tlie  deHected 
nozzles  of  hydro-electric  unit  No.  i.    These  deflector  plates  are 

7  ft.   wide,  and   the  lower  one  projects  out   into  the  tail    race 

8  feet. 

The  speed  regulation  of  the  water  wheels  is  efTected  by  a 
governor  which  deflects  the  jets  of  the  two  nozzles.  The 
needles  are  adjusted  by  hand  and  are  usually  set  to  that  maxi- 
mum size  of  jet  which  will  be  sufficient  to  develop  the  maxi 
mum  peak,  load  expected  for  that  period  of  setting  on  the 
needles.  In  other  words,  there  is  always  a  maximum  amount 
of  water  leaving  the  nozzles.  The  governor  adjusts  the  de- 
flecting nozzles  in  such  a  way  that  only  as  nmrh  water  is  di- 
rected upon  the  buckets  .1-  i^  iirr.]..!   f, .      ',    ;,     /    f,,-  il,,-  time 
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being;  the  balance  discharges  below  the  buckets  into  tlie  tail- 
race.  It  is  evident  that  at  times  when  all  load  is  thrown  off  the 
wheels,  the  governor  will  deflect  the  jets  entirely.  Each  jet 
has  a  maximum  diameter  of  7)^  ins.  and  leaves  the  nozzle  tip 
at  a  velocity  exceeding  225  ft.  per  second.  It  was,  therefore, 
necessary  to  provide  means  for  receiving  the  tremendous  force 
and  for  deflecting  the  jet  into  the  tailrace. 

The  arrangement  designed  consists  of  the  pair  of  heavy  de- 
flector plates  onto  which  the  jet  is  diverted,  as  noted  above. 
The  upper  of  these  plates  consists  of  a  channel  heavily  ribbed 
and  bolted  to  the  concrete  foundation.  The  channel  at  its 
upper  end  is  slightly  more  inclined  than  the  deflected  jet.  Thus 
the  jet  strikes  the  bottom  of  the  channel  under  a  small  angle 
and,  therefore,  tends  to  spread  and  fill  the  section  of  channel. 
The  channel  gradually  widens  and,  consequently,  the  jet  is 
offered  a  larger  resistance  area.  The  lower  part  of  the  channel 
is  curved,  and  at  its  end  the  jet  discharges  almost  perpendicu- 
larly downward.  The  bottom  plate  is  S-shaped.  its  upper  end 
being  flush  with  the  bottom  of  the  wheel  pit.  the  lower  end 
practically  level.  The  jet  strikes  the  bottom  plate  almost  in 
the  turn  of  the  "S"  and  under  a  small  angle.  Thus  the  jet  is 
again  forced  to  spread  and  follow  the  base  of  the  bottom  plate. 
In  due  consideration  of  the  unavoidable  wear  and  tear  of  these 
deflectors,  they  are  lined  with  removable  steel  plates  wherever 
the  surfaces  are  exposed  to  the  flow  of  the  deflected  jet,  being 
held  in  position  by  lag  screws. 


The  wheel  races  are  lined  with  steel  on  both  sides  and  fitted 
with  steel  plates  just  back  of  the  nozzle  tips  to  keep  the  splash 
water  out  of  the  shaft  alley. 

The  tail  race  is  29  ft.  wide,  and  extends  the  length  of 
the  power  house.  It  is  fitted  with  two  25-ft.  steel-plate 
weirs,  the  lower  weir  at  the  end  of  the  tail  race  being  4  ft. 
below  the  level  of  the  upper  weir  which  has  its  crest  13  ft. 
6  ins.  below  the  line  of  the  nozzles. 

The  water-wheel  branch  pipes  enter  the  power  house  at  the 
south  side  and  after  passing  across  under  the  transformer 
room  and  before  joining  the  nozzle  bases,  connect  to  28-in. 
cast-steel  gate  valves.  These  valves  are  of  a  special  design, 
and  each  is  operated  from  the  control  switchboard  by  a  1.2-hp, 
I20-volt  .'Mlis-Chalmers  motor.  It  requires  /'/i  minutes  to  open 
or  close  a  valve  by  means  of  the  motor.  Each  gate  valve  is 
equipped  with  a  4-in.  by-pass. 

In  the  machine  room  of  the  power  house  is  installed  a 
Dibble  reservoir  gauge  equipped  with  an  indicating  dial  and  a 
registering  chart  for  measurements  of  the  water  in  the 
forebay. 

CONCRETE    LStU    FOR   CO.NSTRUCTION    WORK. 

As  will  be  noted  from  the  description  above,  concrete  entered 
largely  into  the  construction  of  the  Kern  River  No.  I  plant. 
This  concrete  was  made  from  hydraulic  Portland  cement,  all 
of  which  passed  the  specifications  of  the  .\mcrican  Society  of 
Civil  Engineers.  The  mixture  used,  except  for  the  pressure 
tunnel,  consisted  of  one  part  of  cement,  mixed  with  broken 
stone  five  parts,  and  sand  three  parts,  all  by  volume.  .\11  of 
the  broken  stone  or  crushed  rock  used  was  crushed  to  sizes 
which  would  pass  through  a  2-in.  ring,  the  material  being  taken 
from  tunnel  waste  deposited  at  the  portals  of  the  different 
tunnels  during  excavation.  Very  little  sand  could  be  obtained 
from  the  river,  so  that  fully  nine-tenths  of  all  the  sand  used 
was  also  prepared  from  tunnel  waste  by  passing  the  crushed 
rock   through   sand   rolls. 

COXSTRUCTIO.V    PLAXT. 

A  construction  plant  generating  300  kw  at  normal  rating  was 
installed  for  furnishing  the  energy  used  in  driving  tmnels,  mix- 
ing concrete,  transporting  materials,  etc.  This  construction 
plant  was  located  at  Frenchtown,  or  Camp  5,  power  being  de- 
veloped by  means  of  a  flume  about  800  ft.  in  length  which 
supplies  water  under  40-ft.  head  to  two  .\icCormick  reaction 
turbines  each  operating  one  150-kw.  2300-volt  generator.  This 
plant  furnished  all  the  energj-  required  while  the  work  was  in 
progress,  being  frequently  an<l  for  long  periods  operated  at 
50  per  cent  overload,  and  was  abandoned  only  after  the  com- 
pletion of  the  main  plant.  From  the  construction  plant,  energy 
was  transmitted  at  10,000  volts  to  all  parts  of  the  work  over  a 
temporary  transmission  line. 

METHODS   OF  CONSTRUCTION. 

It  can  be  said  that  the  methods  of  construction  employed  were 
aniong  the  most  modern  known  to  engineering  practice.  For 
constructing  the  tunnels,  air  compressors  were  driven  by  motors 
using  electric  energy  transmitted  from  the  construction  plant, 
as  already  stated,  the  air  being  piped  into  the  various  tunnels 
where  it  was  used  for  operating  pneumatic  drills.  Ventilating 
blowers  for  supplying  fresh  air  at  the  face  01  the  tunnels 
and  for  removing  the  fumes  after  a  blast  were  operated  by  elec- 
tric motors.  In  the  construction  of  the  diverting  dam.  a 
complete  system  of  cableways  designed  by  the  company's 
engineers  was  installed,  by  means  of  which  material  was  trans- 
ported and  placed  in  position  in  the  dam.  In  the  construction 
of  the  power  house,  the  handling  of  materials  as  well  as  the 
crushing  of  rock  and  mixing  of  concrete  was  carried  on  by  means 
of  the  most  modern  equipment  operated  by  electric  motors. 

.\s  has  already  been  mentioned,  the  F.dison  Electric  Company 
carried  on  all  the  tunnel  excavations  with  its  own  men.  The 
power  house  was  also  erected  by  the  company.  Glass  & 
Fischer  had  the  contract  for  all  the  concrete  work  on  the  job. 
except  the  power  station;  their  work  covering  the  construction 
of  the  dam,  the  lining  of  the  tunnels  and  the  backing  of  the 
steel  lining  in  the  pressure  main. 
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Catenary     Line    Construction    on   the   New 
York,  New  Haven  &  Hartford  Railroad. 

DURING  the  present  month  the  steam  locomotives  used  for 
handling  the  trains  of  the  Xew  York,  New  Haven  & 
Hartford  Railroad  throughout  New  York  City  and  its 
suburbs  are  being  superseded  by  electric  locomotives.  On  an- 
other page  of  the  present  issue  is  to  be  found  a  complete  offi- 
cial discussion  of  the  facts  which  caused  the  abandonment  of 
steam  in  favor  of  electricity  and  which  led  to  the  a_doption  of 
high-voltage  low-frequency  alternating-current  locomotives  as 
the  best  available  equipment  for  the  propulsion  of  the  trains. 
Below  there  is  given  a  description  of  the  catenary  line  work, 
which  is  one  of  the  distinguishing  features  of  the  Xew  Haven 
electrification.  In  subsequent  issues  descriptions  will  appear 
of  the  Cos  Cob  generating  station,  from  which  electrical  energy 
is  obtained  for  train  propulsion,  and  additional  accounts  will 
be  given  of  the  single-phase  locomotives,  which  were  described 
at  some  length  in  our  issue  for  April  14,  1906. 

The  electric  trains  of  the  Xew  York.  X'ew  Haven  &  Hartford 
Railroad  leave  the  direct-current  zone  of  the  Xew  York  Central 
at  Woodlawn,  X.  Y.,  and  pass  onto  the  alternating-current  line 
of  the  Xew  York,  New  Haven  &  Hartford  Railroad,  which  at 
present  extends  as  far  as  Stamford,  Conn.  Upon  this  section, 
as  is  well  known,  11,000  volts  are  employed.  The  catenary 
construction,  as  well  as  the  supporting  bridges,  were  illustrated 
and  briefly  described  in  our  issue  for  March  30,  1907,  when  an 
account  was  given  of  the  method  of  erecting  the  bridges.  It 
is  the  intention  at  this  time  to  present  an  account  of  the  details 
of  the  over-head  work. 

OUTLINE   OK    OVERHEAD    SYSTEM. 

The  supporting  bridges  are  of  varying  lengths,  so  as  to  ac 
commodate  four,  five,  six,  or  as  many  as  twelve  tracks,  as  the 
local  conditions  require,  and  are  of  two  types,  anchor  bridges 


separated  from  one  another  in  case  of  accident  to  any  one 
track.  The  anchor  bridges  also  carry  lightning  arresters,  shunt 
transformers  for  operating  the  circuit  breakers,  together  with 
foot  walks,  hand  railings,  lamp  circuits  and  the  wires  and  con- 
duit for  the  auxiliary  control  circuits. 

The  working  conductors  have  sufficient  area  for  the  working 
current,  but  two  ,ii^\iliary  feeders  extend  along  the  entire  length 
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which  are  used  only  at  intervals  of  about  two  miles,  and 
intermediate  bridges  The  latter  have  side  posts  of  square 
cross-section,  and  are  of  coinparalively  light  construction.  On 
the  other  hand,  the  anchor  bridges  have  A-shapcd  posts  and  are 
made  heavier  to  withstand  the  strain  of  the  cables. 

The  anchor  bridges  are  provided  with  automatic  circuit 
breakers,  by  means  of  which  the  different  sections  may  be 
isolated,  and  also  the  several  parallel  tracks  may  be  electrirally 


FIG.    J. — ANCHOR    BRIDGE    NEAR    PEI.HAM     STATION. 

of  the  line  from  Stamford  to  Woodlawn.  These  feeders  are 
connected  with  the  main  conductors  at  each  anchor  bridge 
through  circuit  brcikfrs  and  provide  means  for  feeding  around 
any  one  section  in  case  it  is  cut  out  of  service  on  account  of 
some  accident  in  that  particular  section. 

Provision  is  also  made  on  all  of  the  bridges  for  carrying 
two  separate  feeder  wires  called  "power  feeders."  which  are 
connected  to  the  third  phase  of 
l)ie  generating  system  and  are 
used  for  operating  three-phase  ap- 
paratus at  certain  intervals  along 
the  road.  Provision  is  also  made 
on  the  bridges  for  carrying  twc 
three-phase  circuits,  one  circuit  be- 
ing supported  on  the  top  of  each 
post  at  the  ends  of  the  bridges. 

In  laying  out  the  bridges  for 
the  section  from  Woodlawn  !.■ 
Stamford,  it  was  found  that  the 
sharpest  curvature  was  3  dcgs. 
.■\s  this  curvature  will  permit  of 
stringing  the  trolley  wire  in 
straight  lines  between  points  of 
support  150  feet  apart  without  de- 
viating from  the  center  of  the 
track  more  than  S!^  ins.  on  each 
side,  it  was  decided  to  place  all 
liridges  a  fixed  distance  of  300 
feet  apart,  and  on  curves  to  pro- 
vide guy  poles  to  which  pull-over 
wires  are  attached  and  secured  to 
the  catenary  spans  (see  Fig.  I). 
P.y  this  iTieans  a  minimum  amouiu 
of  overhead  wiring  was  obtained, 
and  the  deviation  from  the  center 
of  the  track  was  maintained  with- 
oRE  siGNAi  s  j,.,  ggfg  limits  for  use  in  connection 

with  the  sliding  pantograph  trolleys  on  the  locomotives,  the  how 
of  which  is  4  feet  long. 

INTERMEDIATE    BRIDGES. 

The  general  appearance  of  the  standard  four-track  inter- 
mediate bridge  is  shown  in  Fig.  1.  This  illustration  shows  also 
signals  mounted  on  the  bridge,  the  semaphore  blades  being 
located  below  the  truss  so  as  to  afford  an  unobstructed  view. 
As   will   be  noted,  the  bridge  consists   of   two   supporting   side 
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posts  and  a  horizontal  truss.  Each  supporting  post  is  approxi- 
mately 38  ft.  long  by  I  ft.  JO  ins.  square.  Each  is  composed 
of  four  4  in.  X  4  in.  x  7/16  in.  angles  secured  together  by 
2j4  in.  X  ^  in.  lacing  bars. 

Each  post  rests  upon  a  concrete  foundation,  containing  about 

9  cubic  yards  of  concrete.  Anchor  bolts  extend  entirely  through 
the  concrete  foundation  and  hold  the  base  of  the  post  to  the 
foundation  by  means  of  heavy  nuts.  The  cross-truss  is  at- 
tached by  means  of  bolts  to  the  vertical  posts,  allowing  a  dis- 
tance of  23  ft.  4  ins.  from  the  lower  side  of  the  truss  to  the  top 
of  the  rails.  The  truss  is  4  ft.  6  ins.  deep  from  back  to  back  of 
the  upper  and  lower  chord  angles,  which  latter  are  placed  i   ft. 

10  ins.  from  back  to  back.  The  lacing  bars  of  the  upper  chord 
are  depressed  below  the  upper  surface  of  the  chord  angles  so 
that  the  latter  are  left  free  from  rivets  or  other  obstructions, 
thereby  affording  a  ready  means  for  attaching  the  insulators 
at  any  point.  The  lacing  bars  of  the  upper  chord  consists  of  flat 
strap,  while  the  diagonals  in  the  sides  and  bottom  of  the  truss 
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consist  of  angles.  The  upper  chord  angles  are  i'/i  ins.  x  6 
ins.  X  ^  in.,  and  the  lower    are  4  ins.  x  j'/i  ins.  x  5/16  in. 

The  extensions  of  the  side  posts  above  the  trusses  are  util- 
ized for  supporting  the  feeder  wires  which  arc  carried  upon 
angle-iron  cross-arms  bolted  to  the  posts.  The  lower  cross- 
arm  carries  two  insulators,  upon  the  inner  Qne  of  which  is  car- 
ried the  auxiliary  feeder.  The  upper  cross-arni  is  located  5 
feet  above  the  lower  one  and  carries  two  wires  of  the  three- 
phase  circuit.  The  third  wire  of  the  three-phase  circuit  is 
carried  upon  a  light  vertical  channel-iron  support. 

In  the  calculation  of  these  bridges  very  heavy  weather  condi- 
tions were  assumed,  and  provision  was  made  for  clamping  the 
catenary  cables  on  the' intermediate  bridges  so  that  they  are 
obliged  to  partially  withstand  the  longitudinal  pull  of  the  latter. 
It  was  assumed  th:.t  the  entire  system  of  the  bridges  and  cables 
might  become  coated  with  sleet,  and  that  this  coating  might  be 
one-half  inch  in  thickness  around  all  surfaces.    It  was  assumed 


also  that  the  wind  pressure  on  the  bridges  and  the  catenary 
spans  might  at  the  same  time  be  as  high  as  25  lbs.  per  square 
loot.  It  was  further  assumed  that  the  effective  area  o?  all 
round  cables  would  be  two-thirds  of  their  projected  areas. 

Each  catenary  cable  is  clamped  to  its  supporting  insulator 
on  every  intermediate  bridge,  and  it  was  assumed  that  if  one 
pair  of  cables  should  be  broken,  the  remaining  cables  would 
exert  a  balancing  influence  on  the  bridge.  The  truss,  however, 
was  made  strong  enough  to  prevent  its  buckling  under  the 
strain  produced  by  the  breakage  of  any  pair  of  cables. 

A.NCHOR   BKIDCES. 

-Vnclior  bridges  of  especially  heavy  construction  are  placed 
every  two  miles,  and  against  these  bridges  the  catenary  cables 
are  anchored.  Fig.  2  gives  a  view  of  a  standard  four-track 
anchor  bridge  with  the  auxiliary  apparatus  mounted  upon  it. 
The  four-track  anchor  bridge  consists  of  two  A-shapcd  posts, 
each  having  a  spread  at  the  base  of  15  ft.,  and  a  width  at  right 
angles  to  the  track  of  about  2  ft.  The  main  members  of  these 
posts  consists  of  6-in.  x  4-in.  x  §^-in.  angles.  These  posts  are 
also  extended  above  the  truss  in  the  manner  shown  in  the 
illustration  for  the  purpose  of  carrying  the  feeder  wires.  The 
truss  is  bolted  to  the  side  posts,  allowing  a  clearance  above 
the  rails  to  the  lower  side  of  the  truss  of  24  ft.  3  ins.  The  truss 
is  4  ft.  6  ins.  deep  by  5  ft.  wide  between  the  backs  of  the  chord 
angles.  The  upper  chords  consist  of  8  in.  x  8  in.  x  9/16  in. 
angles,  and  the  lower  chords  consist  of  4  in.  x  354  in.  x  9/16  in. 
angles. 

Fig.  3  represents  the  side  view  of  the  anchor  bridge,  and 
Fig.  4  a  plan  view  of  the  same  bridge  from  which  additional 
details  of  the  construction  may  be  noted.  A  ladder  is  pro- 
vided on  one  of  the  posts  leading  to  a  small  platform  at  the 
end  of  the  truss.  This  platform  is  provided  with  a  hand 
rail  and  carries  upon  it  a  box  containing  an  Il.ooo-volt,  low- 
equivalent  lightning  arrester.  A  portal  is  provided  in  the  end 
of  the  truss,  by  means  of  which  the  attendant  may  step  onto 
the  platform  supported  upon  the  lower  chord  of  the  truss. 
From  this  platform  access  is  provided  to  the  short  ladders 
leading  to  the  signal  lanterns,  and  a  second  short  ladder  ex- 
tending up  to  another  2-.A.  platform  supported  upor  the  upper 
chord  of  the  truss.  This  platform,  a  view  along  which  is  given 
in  Fig.  5,  is  surrounded  by  a  hand  rail,  which  is  also  attached  to 
the  iron  supporting  frames  of  the  circuit  breakers  in  such  a 
manner  that  the  attendant  can  in  no  way  come  in  contact  with 
live  parts  of  the  circuits.  At  each  end  of  the  truss  a  5-kw, 
11,000-volt  shunt  transformer  is  provided,  one  of  them  being 
connected  directly  into  a  bus-bar  which  runs  around  the  outside 
of  the  circuit  breakers  and  which  is  supported  upon  porcelain 
insulators  and  bus-bar  brackets,  secured  to  the  upper  chords  of 
the  truss.  The  other  transformer  is  connected  directly  into 
one  of  the  "power"  feeders.  As  the  "power"  feeder  is  con- 
nected to  the  third  phase  of  the  generating  system,  means  are 
available  for  operating  the  switches  in  case  of  accident  to  the 
trolley  section.  The  four-track  anchor  bridge  is  secured  to 
concrete  foundation  by  means  of  long  anchor  bolts  and  nuts. 
Each  post  rests  upon  blocks  of  concrete,  each  block  containing 
about  12  cubic  yards  of  concrete. 

CATENARY    CABLES. 

Each  of  the  two  catenarv-  cables  which  support  the  copper 
trolley  conductor  consists  of  an  extra  high-strength  steel  cable. 
9/16  in.  in  diameter,  consisting  of  seven  strands.  This  steel  has 
an  ultimate  strength  of  about  200,000  lbs.  per  square  inch,  and 
each  strand  is  heavily  galvanized.  The  completed  cable  has  a 
total  strength  of  33,800  lbs.  These  cables  are  strung  between 
the  bridges  with  a  sag  at  mean  temperature  of  6  ft.  in  a 
standard  span  of  300  ft.  Owing  to  obstructions  at  certain 
places  along  the  right  of  way,  the  spacing  of  the  bridges  is  , 
occasionally  varied  from  the  standard  distance  of  300  ft.  In 
order  to  allow  for  this  the  cable  is  run  out  in  long  lengths  and 
is  pulled  up  to  a  imiform  tension  until  the  sag  in  the  span  of 
300  ft.  is  6  ft.  The  sag  in  the  other  spans  is  allowed  to  adjust 
itself,  since  the  tension  is  the  same.  After  being  pulled  up  to 
the   proper   tension    the   ratenar>-   cables    are    anchored    to   the 
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anchor    bridges    and    are    clamped    to    tlie    insulators    of    the 
intermediate  bridges. 

MAIN   LINE  INSULATORS. 

The  insulators  which  support  the  catenary  cables  of  the 
intermediate  bridges  consist  of  heavy  porcelain  insulators  of 
the  skirt  type,  which  are  15  ins.  in  diameter  and  about  7  ins. 
high.  These  insulators  are  ce- 
mented upon  short  lengths  of 
double,  extra  strong  pipe,  wliicli 
in  turn  is  held  by  means  ul 
U-bolts  to  a  cast-iron  yoke,  bolt- 
ed to  the  upper  chords  of  the 
truss.  The  catenary  cable  rests 
in  a  groove  in  the  top  of  thr 
porcelain  and  is  held  by  mean- 
of  a  malleable-iron  clamp  fitted 
with  U-bolts  and  placed  one  on 
each  side  of  the  insulator.  The 
head  of  the  insulator  is  conical  in 
shape  and  is  surrounded  by  mean? 
of  a  split  malleable-iron  clamp 
and  a  lead  packing.  Fig.  6  repre 
sents  the  main  line  insulator  com- 
plete with  its  supporting  yoke. 

One  feature  of  the  construc- 
tion to  be  noted  is  the  arrangc- 
inent  of  the  clamp  and  the  collar, 
which  is  such  that  in  case  of 
the  breakage  of  the  messenger 
cable  on  on^  side  of  the  in- 
sulator, the  pull  of  the  cabK 
on  the  other  side  will  cause  tli> 
clamp  to  swing  downward-, 
thereby  lowering  the  point  of  ap- 
plication of  the  pull  of  the  cable.  Thus  the  porcelain  is  put  in 
compression,  and  there  is  no  tendency  to  shear  off  the  top  of  the 
porcelain,  as  is  usually  the  case  with  porcelain  line  insulators. 
Each  porcelain  is  subjected  in  the  shop  to  a  test  of  55,000  volts 
when  assembled. 

ANCHOR   BRIDGE   STRAIN    INSULATORS. 

Fig.  7  represents  the  general  appearance  of  the  strain  in- 
sulators which  are  used  for  dead-ending  the  catenary  cables 
at     the     anchor     bridges.       These     insulators,    which    are    of 


and  to  which  the  turnbuckle  of  the  catenary  cable  is  attached. 
The  entire  surface  of  the  insulating  tube  and  the  inner  and 
outside  collars  are  then  effectively  sealed  against  moisture 
by  means  of  a  high-grade  insulating  compound  applied  by 
means  of  hydraulic  pressure.  The  insulator  thus  made  up 
is     supported    by    means     of     an     iron    yoke     from     cast-iron 
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hooks  bolted  to  the  upper  chords  of   the  anchor-bridge  truss. 
One  of  these  insulators   is  provided  in  each  catenary  cable 
at   each   anchor  bridge,   thereby  electrically  dividing  the   road 
up  into  separate  sections  between  the  anchor  bridges. 

GUY   POLES. 

Midway  between  the  supporting  bridges  and  curves  a  guy 
pole  is  located  on  the  outside  of  the  curve.  These  guy  poles 
are  of  two  types,  namely,  rigid  and  anchored,  the  former  be- 
ing used  wherever  there  is  room  on  the  right  of  way  for  the 


special  construction,  are  designed  to  withstand  a  shop  test 
of  50,000  volts  and  a  working  load  of  20,000  lbs.  Each  con- 
sists of  a  length  of  2  in.  extra  heavy  iron  pipe,  surrounded 
at  its  middle  point  by  an  iron  collar.  Outside  of  this  collar 
a  long  insulating  tube,  composed  of  especially  hard  and  re- 
liable insulating  material,  is  pressed.  This  tube  is  sur- 
rounded   by    a    second    collar    into    which    a    bolt    is    screwed 


anchorage,  while  the  latter  is  used  in  places  where  the  width 
of  the  right  of  way  is  restricted.  A  pole  of  the  latter  type  is 
seen  in  place  in  Fig.  i.  Heavy  strain  insulators  arc  attached 
to  the  guy  poles  at  the  proper  height,  .ind  pull-over  wires  arc 
atlaclud  to  this  strain  insulator  and  'o  the  catenary  cable 
and  trolley  wires  of  the  several  tracks 
The  strain  insulator  is  somewhat  similar  in  appearance  to  the 
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well  known  "giant  strain,"  except  that  it  is  designed  to  with- 
stand a  test  of  50,000  volts,  and  a  mechanical  pull  of  15,000  lbs. 
It  is  made  up  of  steel  castings  and  solid  mica  insulating  cones 
and  is  sealed  with  ,1  high-grade  insulating  compound.  These 
strain  insulators  are  .ittached  by  means  of  one  loop  in  the  guy 
poles,  and  the  pull-over  wires  are  attached  to  the  other  loop. 

INSULATING    SEPARATORS. 

In   order   to  enable   any  one  track   to  be  electrically  discon- 
nected from  any  other  parallel  track  when  the  circuit  breakers 


KIG.    6. — STANDARD     MAIN    LINE    INSULATOR. 


on  the  anchor  bridges  are  open,  insulating  separators  are  pro- 
vided in  the  pull-over  wires  between  the  tracks  (see  Fig.  i). 
Each  separator  consists  of  a  5-ft.  rod  of  selected  hickory,  thor- 
oughly iuipregn.itcd  and  fitted  at   the  ends  with  malleable-iron 


ing  lengths.  These  hangers  arc  so  adjusted  in  length  that  the 
trolley  wire  is  maintained  in  a  horizontal  position  (Figs.  I  and 
2),  it  being  6  ins.  below  the  catenary  cables  at  the  middle  point 
of  the  span.  The  hanger  consists  of  a  pair  of  small  drop- 
forged  steel  jaws,  which  engage  with  the  grooves  of  the  trolley 
wire  and  are  clamped  by  means  of  a  malleable  iron  Y,  which  is 
screwed  down  upon  the  threaded  portions  of  the  jaws.  The 
sides  of  the  triangle  are  then  screwed  into  the  Y  and  are  bolted 
to  the  messenger  cable  above.  .\s  all  of  the  threads  are  right 
handed,  it  is  impossible  for  the  hanger  to  come  loose. 

TROLLEY    SECTIO.V    BREAK    INSIHI-ATORS. 

At  each  anchor  bridge  it  is  necessary  to  provide  an  insulator 
in  each  trolley  wire,  and  this  is  accomplished  by  means  of  the 
piece  of  apparatus  shown  in  Fig.  8.  Each  consists  of  two 
bronze  end  castings,  to  which  the  ends  of  the  trolley  wire  are 
bolted.  Two  parallel  sections  of  impregnated  hardwood  are 
fastened  to  these  castings,  and  to  these  wooden  strips  are  fast- 
ened renewable  pieces  of  trolley  wire  in  such  a  manner  that  the 
ends  of  these  renewable  pieces  overlap  one  another  in  distance 
along  the  track,  although  the  two  wires  are  electrically  distinct. 
By  this  means  it  is  possible  for  the  sliding  contact  on  the  loco- 
motive to  pass  from  one  section  to  the  next  without  opening 
the  circuit,  thus  avoiding  all   flashing.     It   will  be  noted,  how- 


FIG.   8. — SECTION   INStn.ATOR. 


heads  secured  to  the  conical-shaped  heads  of  the  rods  by  means 
of  bolts.  Each  insulator  has  an  ultimate  strength  of  about 
16,000  lbs.  At  no  point  in  the  entire  construction  is  wood  relied 
upon  for  insulation  to  ground,  and  it  will  l)o  noted  that  these 
wooden  separators  nornmlly  have  no  difference  of  potential 
iipiiM  llnui,      I  licy  are  merely  provided  in  case  of  .•locideiit,  when 


KIG.    7. — STRAIN     INSULATOR. 

il    is   necessary   to   isolate  one   section   of   track    from   another. 
They  are.  however,  stibjected  to  a  test  of  30,000  volts. 

TROLLEY   HANGERS, 

The   trolley   wire   is  supported    from   the  catenary   cables   at 
lo-ft.  intervals  by  means  of  triangular  trolley  hangers  of  vary- 


ever,  that  an  effective  insulation  is  provided  so  that  when  the 
circuit  breaker  on  the  anchor  bridge  is  open,  the  two  sections 
will  be  disconnected.  The  manner  in  which  this  section  insu- 
lator is  installed  is  clearly  shown  in  the  end  view  of  the  anchor 
bridge.  Fig.  3.  Insulators  in  place  under  an  anchor  bridge  are 
shown  in  Fig.  2. 

LOW   BRIDGE  CONSTRUCTION. 

.\t  a  number  of  points  along  the  road  overhead  bridges  re- 
duce the  clearance  above  the  tracks.  The  construction  consists 
of .  a  corrugated  porcelain  spool,  mounted  upon  an  iron  pipe, 
which  in  turn  is  supported  at  each  end  from  a  skirt-type  porce- 
lain insulator,  of  the  same  design  as  that  used  on  the  inter- 
mediate bridges.  The  messenger  cables  where  they  pass  under 
the  bridge  are  heavily  insulated,  and  the  hangers  which  support 
the  trolley  wire  from  the  messenger  cable  arc  placed 
midway  between  the  porcelain  insulators  so  that  the  maximum 
amount  of  flexibility  is  obtained.  The  trolley  wire  hangers  are 
constructed  of  impregnated  wood,  so  that  the  trolley  wire  is 
completely  insulated  from  the  catenary  cables.  .\  waterproof 
shield  is  attached  to  the  bridge  above  the  insulating  structure 
so  as  to  prevent  ?ccumulations  of  dirt  and  water  on  the 
insulators. 

AUTOMATIC  CIRCUIT   BREAKERS. 

The  type  of  circuit  breaker  which  has  been  developed  for 
this  installation  is  shown  in  Fig.  9,  which  gives  the  details  of 
the  device,  while  Figs.  2  and  5  show  the  breakers  in  place  on 
the  anchor  bridges. 

The  breaker  consists  of  a  cast-iron  framework  adapted  to  be 
bolted  to  ch.innel  irons  resting  upon  the  upper  chords  of  the 
anchor  bridges.  This  framework  carries  an  iron  box  provided 
with  a  hinged  cover.  This  cover  is  arranged  to  fit  tightly  ■ 
in  place  so  as  to  exclude  all  rain  and  snow  and  be  entirely 
weatherproof.  The  moving  parts  of  the  circuit  breaker  are 
contained  within  this  box  and  are  made  especially  rugged  and 
reliable  in  their  operation.  The  terminals  of  the  switch  are 
brought  out  through  specially  constructed  insulators  mounted 
in  an  overhung  portion  of  the  box  at  the  rear  (Fig.  0I.    Upon 
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the  tops  of  insulators  arc  carried  knife-switch  jaws,  and  tlierc 
arc  corresponding  jaws  mounted  on  the  upper  ends  of  the  cir- 
cuit breaker  contacts.  Two  switch  blades  are  carried  on  insu- 
lating pillars  fastened  to  the  hinged  cover  of  the  box  in  such  a 
manner  that  when  the  cover  of  the  box  is  closed  one  terminal 
of  the  switch  is  connected  to  the  bus-bar  on  the  anchor  bridge 
and  the  other  is  connected  to  the  trolley  wire.  Arrangements 
arc  provided  so  that  if  the  cover  is  opened  the  circuit  breaker 
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FIG.    9. — DETAILS   OF   AUTOMATIC    LINE    SECTION    CIRCUIT   BREAKEK. 

will  be  automatically  tripped  so  as  to  prevent  any  possibility 
of  the  attendant  taking  hold  of  live  parts. 

The  circuit  breaker  is  capable  of  handling  ii.ooo  volts  on 
heavy,  short  circuit.  A  tripping  coil  is  provided,  together  with 
closing  magnets,  both  of  which  are  operated  from  a  circuit 
supplied  from  the  small  shunt  transformers  on  the  anchor 
bridge.  The  switch  is  also  arranged  to  open  automatically  on 
overload. 

The  control  wires  for  the  closing  magnets  and  the  trip- 
ping coils  arc  carried  in  iron  conduit  and  lead-covered  cable  to 
the  adjoining  signal  lower,  where  a  switchboard  panel  is  pro- 


bridge  one  auxiliary  feeder  is  broken  by  a  strain  insulator,  and 
connections  are  made  through  circuit  breakers  to  the  bus-bar. 
The  other  auxiliary  feeder  is  carried  directly  through,  and  a 
single  tap  connection  is  made  from  the  feeder  through  the  cir- 
cuit breaker  to  the  bus-bar.  Upon  the  next  bridge  these  con- 
ditions are  reversed,  so  that  each  auxiliary  feeder  is  divided  into 
4-mile  sections.  This  arrangement  provides  a  maxiuumi  flexi- 
bility of  control. 

V.\RD    CONSTRUCTKIN. 

At  a  number  of  points  along  the  road,  where  there  are 
numerous  side-tracks,  it  is  neces- 
sary to  provide  e.xtra  long  bridge 
supports.  Fig.  10  represents  one 
of  these  long  bridges,  which  is 
designed  to  cover  12  tracks.  The 
catenary  cable  insulators  are  at- 
tached to  the  lower  members  of 
ihe  truss. 

TRACK   BUXDl.VG. 

Both  rails  of  all  tracks  are 
bonded  by  means  of  Xo.  4-0  com 
pressed  terminal  flexible  bonds 
placed  around  the  fishplates.  It 
will  be  recalled  that  the  trolley 
itself  consists  of  standard  No.  4-0 
grooved  copper. 

TUH.V-OUTS     AND     CROSS-OVERS. 

Whenever    one    track    diverges 

from   another   a   section   insulator 

is    inserted    in    the    trolley    wire. 

Insulators     arc    also    inserted     in 

the    catenary    cables    supporting    the    diverging    wire    between 

parallel  tracks.     The  diverging  trolley  wire  is  connected  to  the 

main  wire  by  means  of  a  frog  of  standard  design  and  in  order 

to  prevent  the  contact  shoes  on  the  locomotive   from  catching, 

deflector  w^ires  are  placed  in  the  angle  between  the  trolley  wires. 

These   deflectors   are.  carried   by  yokes   secured   to   the   trolley 

wire  and  are  attached  to  yokes  at  the  rods  which  arc  fastened 

to   the    catenary    hangers.      There   being   a    certain    amount    of 

flexibility   in   the   overhead    trolley    system,   when    the    bow    is 

pressed   upward   against  the  contact   wire,   this   wire   is   raised 


above  the  level  of  the  other  contact   wires   in   the   innnediate 
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FIG.     10. — [IKTAILS    of    TWELVE-TRACK    INTERMEDIATE    BRIDGE. 


vided.  This  panel  is  fittcrl  with  switches  so  that  any  circuit 
breaker  may  be  tripped  by  hand,  or  closed  by  the  attendant  in 
Ihe  signal  tower.  There  is  also  a  switch  by  means  of  which  the 
attendant  may  connect  cither  of  the  shunt  transformers  on  the 
anchor  bridge  to  the  control  circuit. 

The  auxiliary  feeders,  which  arc  supported  on  the  inner  in 
sulalors  of  the  lower  bracket  arm  on  the  bridges,  arc  looped 
in  to  the  bus-bars  on  each  alternate  anchor  bridge.  These  con- 
nections are  made  through  automatic  circuit  breakers,  so  thai 
in  case  of  Ihe  grounding  of  the  bus-bar  structure  to  any  anchor 
bridge,  one  of  the  nu.xiliary  feeders  will  pass  around  the 
grounded  bridge  to  the  next   section  beyond.     On  each  anchor 


neighborhood.  Thus,  certain  portions  of  the  short  length  of 
trolley  wire  used  to  interconnect  the  two  main  trolley  wires  at 
cross-overs  would  tend  to  remain  in  a  plane  below  that  of  the 
aclive  trolley  wire  as  the  locomotive  passes  this  point.  The  de- 
flector wires  arc  designed  to  tend  lo  cause  the  cross-over  trolleys 
anil  the  main  trolley  lo  be  raised  partly  in  unison  by  decreasing 
ihe  upward  movement  of  the  main  trolley  and  increasing  the 
upward  movement  of  Ihe  cross-over  trolley.  The  contact  bow 
of  ihc  trolley  mechanism  on  the  locomotive  is  given  a  certain 
aniotmt  of  upward  curvature  towards  Ihe  center,  so  that  the 
liriw  has  no  tendency  to  catch  in  either  the  cross-over  trolley 
wires  or  ihe  intermediate  deflector  wires. 
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The  Fuel-Testing  Plant  of  the  United  States 

Geological  Survey  at  the  Jamestown 

Exposition. 

1  he  fuel  testing  work  of  llie  United  States  Geological  Sur- 
vey should  be  followed  with  close  interest  by  all  engineers,  not 
only  because  it  is  important  to  all  fuel  consumers,  but  because 
this  branch  of  the  Government  work  is  undertaken  to  point  out 
new  paths  for  the  development  of  the  natural  resources  of  the 
country  by  locating,  classifying  and  testing  all  kinds  of  avail- 
able fuel. 

Accurately  compiled  results  of  the  more  recent  work  of  thi- 
branch  will  soon  be  published,  and  the  following  particulars  01 
the  plant  at  the  Jamestown  Exposition  will  doubtless  be  of 
interest. 

Fig.  I  shows  the  plan  of  the  Power  and  Alcohol  Building  in 
the  grounds  of  the  Jamestown  Exposition,  indicating  the  loc.i 
tion  of  the  boilers,  gas  producers  and  engines,  nearly  all  oi 
which  apparatus  was  used  at  the  St.  Louis  Exposition  by  th' 
Geological  Survey  in  conducting  somewhat  similar  tests. 

STEAM    E.VGINEERING  DIVISION. 

New  apparatus  has  been  added  to  this  division  as  follows  ;  A 
250-hp  Babcock  &  Wilccc  boiler,  with  superheater,  provided 
with  a  Roney  stoker  (Elg.  2)  ;  a  Jones  underfeed  stoker  will) 
fan,  added  to  one  of  the  old  Heine  boilers ;  two  direct-curren; 
De  Laval  turbine  sets  (Fig.  3)  rated  300  horse-power  at  9000 
900  revolutions ;  also  three  Green  Fuel  Economizer  Company's 
induced  draft  fans. 

The  method  of  work  planned  for  this  section  is  to  be  slightlv 
changed,  so  that  instead  of  testing  a  great  number  of  coals,  more 
tests  will  be  made  of  the  same  coal,  different  sizes  and  different 
methods  of  stoking  or  feeding,  etc.,  being  employed  with  the 
object  of  determining  the  most  economical  perforinance  under 
different  rates  of  combustion  and  the  best  ratios  of  grate  and 
heating  surfaces. 

The  B.  &  W.  boiler  will  be  placed  beside  the  two  Heine  boil- 
ers which  have  been  brought  from  St.  Louis,  all  three  having 
been  provided  with  induced  draft  apparatus  in  order  to  get  a 
wide  range  of  capacity.  The  Heine  boiler  provided  with  the 
Jones  stoker  has  the  usual  arrangement  for  forced  draft.    The 


An  additional  alternating-current  turbo-generator  set  may  be 
installed  as  indicated  to  supply  power  for  external  and  exhi- 
bition purposes. 

The  steam  engineering  division,  which  has  now  practically 
succeeded  in  isolating  the  performance  of  the  boiler  from  that 
of  the  combined  performance  of  the  boiler  and  furnace,  will 
carry  on  further  tests  with  the  object  of  still  further  determin- 
ing the  performance  and  efficiency  of  the  furnace  alone. 

I'RODUCEK  GAS  SECTION. 

The   apparatus   in   the   producer-gas   section   is   arranged   as 

shown  in  Fig.   1   and  Fig.  6:  the  producer  f.;as.  immediately  on 


FIG.    2. — IN'TERIOR   OF    BOILER    HOUSE 

entering  the  building,  passing  through  the  meter  and  thence  to 
the  Westinghouse  gas  engine,  shown  in  Fig.  4,  transferred  from 
the  St.  Louis  plant.  Some  slight  changes  have  been  made  in 
this  apparatus.  For  instance,  producer  No.  7  has  been  provided 
with  a  water  seal  at  the  base  to  permit  the  ashes  to  be  re 
moved  without  admitting  air,  and  several  holes  have  been  bored 
at  different  heights  to  be  used   for  extracting   samples  of  the 


rtr     I. — PLAN    VIEW    OF   FT'ET.    TFSTIXC    PLAXT    AT   THF    TAME5TOWV    lAT^ISnTOV 


B.  &  W.  boiler  was  inserted  partly  to  enable  tests  to  be  made  of 
the  same  fuel  with  different  types  of  boilers.  It  serves  to  rep- 
resent the  types  employing  a  perpendicular  flow  of  the  gases 
through  the  tubes,  the  parallel  flow  types  being  represented  by 
the  Heine  boilers.  The  Heine  boilers  have  been  rebaffled  or 
partitioned  in  such  manner  as  to  practically  double  their  length 
by  compelling  all  the  heated  gases  to  pass  along  the  entire 
length  of  the  tubes  twice. 


gas.  The  purifying  apparatus  used  at  St.  Louis  has  been  re- 
moved ;  (this,  it  will  be  remembered,  consisted  of  the  usual 
chamber  containing  iron  filings  and  wood  shavings)  since  ex- 
perience indicates  that  the  danger  from  impurities  has  been 
considerably  exaggerated. 

A  special  steam  pipe  has  been  provided  to  insure  a  steadv 
water  pressure,  since  the  pressure  of  the  supply  mains  fluctu- 
ates considerably. 
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The  gas  engine  is  belted  to  a  200-k\v  Bullock  generator, 
brought  from  St.  Louis,  which  serves  to  drive  the  motors  for 
the  apparatus  in  the  building,  the  machine  shop,  the  briquette 
plant,  the  elevators  and  the  conveyor.  Any  additional  load  re- 
quired is  obtained  by  means  of  a  water  rheostat,  which  can  be 
regulated  by  the  switchboard  attendant  so  as  to  maintain  a 
steady  full-load  value. 

The  plans  of  this  section  include  the  following  determinations : 
The  proper  length  for  a  test  run,  the  effect  of  the  size  of  the 
coal,  the  best  depth  of  fuel  bed,  the  effects  of  rapid  .load  varia- 
tions,    the     maximum     returns     from     different      fuels,     and 


of  kerosene  as  fuel  for  this  class  of  engine,  an  investigation 
necessitated  by  the  increasing  demand  for  gasoline  and  the 
limited  supply  available. 

DISTILLATION  OF  COAL  AND  COMBUSTIO.S'. 

The  study  of  the  destructive  distillation  of  the  coal  and  its 
combustion  in  gas  producers,  coke  ovens  and  furnaces,  especial- 
ly from  the  standpoint  of  physical  chemistry,  will  be  undertaken 
by  several  divisions. 

BR1QUETTI>X  DIVISION. 

The  briquetting  division,  which  occupies  the  large  room  at  the 


FIG.  3. — DF.  LAVAL  Tl  RI!0-GENERATO!i   SETS. 

the    response    of    a    producer    plant    to    sudden    demands    for 
power. 

ALCOHOL   AND   GASOLINE   ENGINFS 

A  new  work  of  great  importance  is  being  undertaken  by  this 
section.  Its  equipment  includes  two  15-hp,  250  r.  p.  m.  Otto 
gas  engines;  two  15-hp  Nash  Company's  engines;  one  2-hp  In- 
ternational Harvester  Company's  engine,  and  two  John  Deere 
engines  rated  at  14  and  18  horse-power,  respectively. 

Experiments  will  be  made  covering  the  whole  range  of  this 
field,  but   for  the  present  the  work  will   be  confined  chiefly  to 


FIG.   5. — GENERATOR   DRIVEN   BY  GAS   ENGINE. 

end  of  the  building,  is  putting  down  one  additional  German 
briquetting  machine,  while  the  previous  apparatus  of  English 
and  American  manufacture,  that  was  used  at  St.  Louis,  is  in- 
stalled in  the  same  room.  The  work  of  this  division  will  be 
chiefly  the  manufacture  of  briquettes  from  various  run-of-mine 
coals  of  the  Eastern  fields,  which  will  be  tested  on  war  vessels 
under  the  direction  of  the  steam  engineering  division. 

OTHER  PLANS. 

The  further  fuel  testing  work  of  the  Geological  Survey  in 
eludes   tests   dealing   with   the   spontaneous   combustion   of   the 


FIG.   4. — 225-m'  CAS   ENGINE. 

examinations  of  different  carburetters  with  the  object  of  show- 
ing the  lines  along  which  a  more  efficient  method  of  vaporiza- 
tion may  he  obtained.  The  other  more  prominent  work  is  the 
rxamination  of  the  kinds  of  fm  Is  available,  with  special  refer- 
ence to  gasoline  versus  alcohol,  .nnd  an  investieation  of  the  u»t 


FIG.   6. — CAS    PRODICER    PLANT 

Stored  coals,  in  which  an  effort  will  be  made  to  simplify  the 
methods  for  its  prevention;  while  a  corps  of  specialists  will  bt 
detailed  to  investigate  closely  the  whole  subject  of  explosions 
in  coal  mines  with  a  view  to  eliminating  Hanger  from  this 
source. 
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Electrically-Operated  Water-Works 
Tacoma,   Wash. 
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By  H.  Cole  Estep. 

I'lie  cnc(  iiragciiKnl,  Ijy  central  station  companies,  of  the  use 
of  electric  drive  for  the  operation  of  small  pumps  is  not  new  and 
the  many  companies  that  have  entered  this  held  have  found  it 
profitable.  But  central-station  managers  do  not  seem  to  bi- 
so  strongly  attracted  to  large  pumping  contracts  and  one  finds 
in  most  cities  of  moderate  size,  even  where  there  is  a  lively, 
progressive  central  station  company,  that  the  city  water  pumps 
— the  biggest  pimiping  load  in  the  town — are  operated  by  an 
isolated  and  usually  wasteful   steam  plant. 

Sometimes  this  condition  exists  because  the  central  station 
could  not  gel  the  load  without  going  into  politics  and  dealing 
on  other  than  a  strictly  business  basis ;  more  often  the  possi- 
bilities of  the  city  pumping  load  are  overlooked.  Sometimes 
with  small  stations  themselves  operated  by  steam,  electric  drive 
could  not  be  furnished  any  cheaper  than  the  direct  steam-driven 
pumps  are  costing,  but  usually  the  central  station  company  is 
in  a  position  to  offer  rates  at  once  profitable  to  itself  and  con- 
siderably below  the  city's  cost  of  pumping.  Where  the  electric 
plant  is  driven  by  water  power  and  the  pumping  station  by 
steam,  as  is  true  in  a  great  many  towns  in  the  west,  the  central 
station  can  usually  cut  the  city's  pumping  bill  from  30  to  40 
per  cent  and  still   receive  a   fair  profit   for  its  services. 

Under  these  conditions  city  water  pumping  furnishes  a  very 
desirable  load  and  offers  business  well  worth  going  after. 
Where  there  is  a  reservoir  the  pumping  can  usually  be  done  in' 
the  early  morning  and  forenoon,  shutting  down  when  the 
evening  peak  begins  to  appear.  The  load  is  uniform,  depend- 
able and  comes  on  and  off  at  fixed  times.  Whenever  the  load 
can  be  distributed  throughout  the  non-peak  period  as  sug- 
gested above,  provided  the  pumping  plant  is  of  any  size,  a 
rather  startling  improvement    in  the  load   factor  will   result. 

The  electric  driven  plant  at  the  wells  of  the  city  of  Tacoma, 
Wash.,  furnishes  a  concrete  example  of  what  may  be  done 
with  a  city  pumping  contract.  The  energy  is  furnished  by 
the  Snoqualmie  Falls  Power  Company.  At  South  Tacoma,  now  a 
part  of  the  incorporated  city,  are  located  eleven  semi-artesian 
wells  all  about  150  feet  deep.  The  total  head  pumped  against 
is  about   160  feci,  corresptinilitiji  to  a  pressure  of  70  pounds  per 


FIG.    1. — 7S-HI'    MOTOR   DRIVING   AIR  COMTRKSSOR. 

square  inch.  On  account  of  the  topography  of  the  city, 
the  water  is  delivered  into  two  distributing  systems,  the  high 
level  and  the  low  level.  The  water  for  the  low  level  system 
is  delivered  by  the  pumps  into  a  flume  situated  at  the  station, 
through  which  it  flows  by  gravity  to  the  low-level  reservoir. 
Two  Gould  pumps  working  against  a  head  of  200  feet  (90 
pounds  per  square  inch),  pump  the  water  directly  into  the 
mains  of  the  high-level   system. 

The  wells  are  from  seven  to  twelve  inches  in  diameter, 
and  furnish  froni  90.000  to  600.000  gals,  per  24  hours  each,  the 
whole  set  having  a  flow  of  about  5.000,000  gallons  daily.     The 


city  council  has  recently  appropriated  §100,000  to  sink  a  looo- 
fooi  well  and  bring  the  capacity  of  the  plant  up  to  the  de- 
mands  made  upon  it. 

The  pumping  is  done  by  an  air  lift  system,  the  motors 
operating  the  compressors.  The  air  is  led  down  through  a 
pipe  in  the  well  casing,  ending  in  a  jet,  the  force  of  which 
pumps  out  the  water.  The  total  capacity  of  the  station  is  600 
horse-power. 

The  machinery  is  owned  and  operated  by  the  city;  the  power 
company  merely  furnishes  the  electricity.  The  present  contract 
was   made  during   a   period   of   strenuous   competition   and   the 


He.     J.   -IjOHr     MlliOK    URIVI.NG    I'LMF. 

city  gets  its  electricity  at  the  absurdly  low  rate  of  three- 
tenths  of  a  cent  per  kw-hour.  The  load  was  very  desirable, 
however,  and  the  company  took  it  at  the  above  figure  with  the 
understanding  that  at  the  expiration  of  the  present  contract, 
within  a  few  months,  the  rate  would  be  raised  to  the  more 
reasonable  figure  of  1%   cents  per  kw-hour. 

Of  course,  the  cost  of  maintenance  and  operation  is  con- 
siderably below  that  of  an  equivalent  steam  plant.  One  man 
on  each  shift  operates  the  plant  and  has  but  little  to  do  ex- 
cept to  keep  awake.  A  corresponding  steam  plant  would  re- 
quire at  least  three  men  on  each  shift  and  a  little  over  double 
the  present  wage  expense.  A  steam  plant  would  require  three 
times  as  much  oil  and  waste,  to  say  nothing  of  repairs  and 
miscellaneous  expenses. 

.Another  feature  that  makes  the  electric  system  attractive  to 
the  city  is  the  ease  with  which  the  plant  can  be  enlarged.  Ta- 
coma, like  all  Pacific  Coast  towns,  is  growing  very  rapidly. 
and  the  problem  of  increasing  the  capacity  of  the  plant  easily 
is  an  important  matter.  .\11  that  is  necessary  with  the  electric 
drive  in  use  is  to  install  a  new  transformer,  motor  and  pump. 
bore  a  new  well  and  connect  the  piping.  •  -i. 

The  present  plant  is  housed  in  a  frame  building  100  by  40 
feet  in  size.  The  air  compressor  oquipmont  cot^ists  of  one 
150-hp,  2300-volt.  495  revolutions  per  niini:te  two-phase  West- 
inghouse  induction  motor  lieHetl  10  a  horizontal  two-cylinder 
Ingersoll-Rand  compressor;  ind  two  75-hp,  2300-volt.  6oo-re»olu- 
tions  per  minute,  twd^^jhase  Westinghousc  induction  motors, 
each  belted  to  a  75-hp.  horizontal,  two-cylinder  Ingersoll-Sar- 
gent  compressor.  The  150-lip  compressor  unit  is  now  being  in- 
stalled and,  as  the  occasion  demands,  others  IJko  it  will  be 
added.  The  air  is  compressed  to  210  pounds  per  square  inch. 
For  pumping  into  the  high-level  mains  there  arc  two  150-hp 
motors  identical  with  the  one  belted  to  the  large  compressor, 
each  belted  to  a  vertical,  triplex  12  by  14  inch.  42-r.  p.  m.  Gould 
pump.  Each  of  these  pumps  furnishes  2,000,000  gallons  per 
24  hours  against  a  200  foot  head. 

The  switchboard  has  three  panels  on  which  arc  mounted  the 
station  instruments  and  motor  controllers.  Rack  of  the  board 
are  two  manually  operated  2300-volt  oil-switches.  The  trans- 
mission line  brings  in  the  current  at  23,750  volts  and  it  is 
stepped  down  to  2300  volts  by  four  i8o-kw,  two-phase,  four- 
wire  General  Electric  transformers,  .\djacent  to  the  trans- 
formers are  the  23,750-volt,  air-brake  switches.  In  order  to 
protect  the  plant  from  fire  the  transformers  are  placed  in  a 
separate  building    forty    feet    from    the   main    power   house. 


August  17,  1907. 


ELECTRICAL       W  O  R  L  D 


The  city  of  Taconia  has  in  the  above  described  installation 
a  thoroughly  efficient  and  satisfactory  pumping  station  without 
which  it  could  not  furnish  water  at  the  prices  it  does.  At  the 
same  time  the  power  company  has  a  highly  desirable  load  pay- 
ing, under  the  new  rate,  a  reasonable  prolit  and  the  arrange- 
ment is  satisfactory  to  all  concerned.  Other  central  stations 
might  investigate  with  profit  the  opportunity  for  making  simi- 
lar contracts,  modified  to  meet  local  conditions,  in  their  own 
cities. 


The    Synchroscope. 

By  S.  R.  Dodds. 

Almost  every  engineer  or  switchboard  attendant  who  has 
used  alternating-current  apparatus  is  familiar  with  the  use  of 
th^  synchroscope',  but  probably  the  fundamental  principles  on 
which  it  operates  are  not  so  well  known. 

The  construction  of  one  of  the  instruments  in  common  use, 
the  invention  of  Mr.  P.  M.  Lincoln,  and  the  method  of  con- 
necting it  are  shown  diagrammatically  in  Fig.  i. 

It   is  essentially  a   small   bipolar  motor  h:tving  on   its   arma- 


FIG.    I. — DI.\CR.\M    OF 


INSTRUCTION    OF    INSTRUMENT. 


ture  two  coils  whose  planes  are  at  right  angles  to  each  other. 
These  coils  A  and  B  are  connected  to  the  bus-bars,  or  to  the 
generator  leads,  through  slip  rings  on  the  armature  shaft.  In 
series  with  one  coil  is  an  inductive  resistance  and  in  series  with 
the  other  a  non-inductive  resistance.  This  arrangement  is 
used  for  producing  two-phase  currents  in  the  armature  from 
one  phase  of  the  bus-bars  or  generator  leads,  the  currents  in 
the  coils  A  and  B  being  nearly  90  degrees  apart.  The  currents 
being  displaced  90  degrees  both  electrically  and  mechanically,  a 
rotating  field  of  flu.K  is  set  up  around  the  armature.  The 
stalioAarj  tiild  winding  is  connected  to  one  phase  of  the  gen- 
erator, leads,  or  it  may  be  connected  to  the  bus-bars  and  the 
armature  connected  to  the  generator  leads. 

From  the  figure  it  will  be  seen  that  the  armature  will  have  a 
rotating  field  whicli  is  acted  upon  by  the  pulsating  field  of  the 
field  coils.  The  action  of  the  instrument  depends  on  the  rela- 
tion  between   these   two   fields. 

A  conception  of  the  physical  relations  between  the  fields  may 
be  hid  from  a  consideration  of  Fig.  2. 

Suppose  the  machines  are  in  synchronism  and  that  at  a  given 
instant  the  north  pole  of  the  revolving  field  has  the  position  .V. 
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FIG.  2. — RELATION  OF  FIELDS. 


FIG.   3. — WAVE  OF   F.    M.    F. 


shown  by  the  full  line,  90  degrees  to  the  A'  axis,  and  revolving 
in  a  direction  shown  by  the  curved  arrow.  At  the  same  in- 
stant let  the  pulsating  field,  the  resultant  of  the  sine  wave  of 
c.  tn.  f..  Fig.  3,  be  zero,  and  about  to  produce  a  north  pole  to 
the  left.  Since  the  pulsating  field  is  zero  no  torque  can  be  ex- 
erted on  the  armature  at  this  instant.  When  N  has  turned 
through  90  degrees  and  is  parallel  to  the  -Y  axis,  the  pulsating 
field  will  have  reached  its  maximum  value,  point  b  on  the  sine 
wave,  and  since  the  fields  arc  parallel  and  in  the  same  direc- 
tion, no  torque  will  be  produced  in  this  position.  When  A' 
has  reached  the  position  A'",  the  pulsating  field   will  again  be 


zero,  point  c,  and  the  torque  will  be  zero.     The  same  conditions 
will  be  repeated  from  AT"  to  A'. 

While  A"  is  passing  to  .V  torque  will  be  exerted  in  the  di- 
rection of  the  curved  arrow,  tending  to  pull  A'  into  the  position 
A'.  While  passing  from  iV^  to  A'"  an  equal  pull  in  the  oppo- 
site direction  will  be  produced,  the  resultant  torque  for  these 
two  quadrants  and  for  a  complete  period  being  zero. 

If  the  machines  are  not  in  synchronism  the  torque  will  not 
be  zero.  Suppose  that  the  rotating  field  is  slow  and  that  when 
the  sine  wave  has  reached  the  maximum  point  b.  A"  has  reached 
some  point  between  X  and  A\  The  torque  in  this  quadrant 
uill  now  be  greater  than  that  between  .V  and  N"  and  the 
armature  will  rotate  in  the  direction  of  the  .curved  arrow.  If 
the  rotating  field  is  fast  the  torque  will  be  in  the  opposite  di- 
rection and  the  armature  will  rotate  clockwise. 

The  conclusion  reached  above  may  also  be  shown  analyti- 
cally. 

Let  F  represent  the  maximum  value  of  the  pulsating  field. 
Let  F'-  represent  the  resultant  rotating  field. 
Let  .1/    represent    the    instantaneous    torque    between    the    two 

fields. 
Let  o  represent  the  angle  between   the  two  fields. 

Referring  to  Fig.  4,   F  sin  a  will  be  the  vertical  componenl 


FIG.  4. — ANALYSIS  OF  ROTATING  FIELD. 

of  the   rotating  field  and  the  instantaneous   torque  .1/  between 
the   two  fields   will  be: 

M^KFF'siiia  (i) 

.\ssume  that  the  machines  are  in  synchronism  and  that  the 
pulsating  field  has  a  value  nf  F  sin  <»  /.  then  the  frequency  of  F' 
uill  also  be  F' sin  <»  t. 

If  we  assume  F  to  be  zero  when  (  =  0  then  at  a  time  /. 
when  the  pulsating  field  has  the  value  F,  the  angle  between 
the  two  fields  will  be  {<•>  t -{-  a)  and  the  expression  for  the  in- 
stantaneous torque  will  be,  substituting  in    (n 

M  =  K  FsinutF^sin  (wt  +  a)  (2) 

Because  of  its  inertia  the  armature  cannot  follow  the  rapid 
alternating  impulses  of  the  torque  between  the  magnetic  fields, 
but  its  rotation  will  be  due  to  the  average  torque  for  a  com- 
plete period.  The  average  torque  may  be  found  by  taking  the 
sum  of  the  instantaneous  values  of  torque  and  dividing  by  tlii' 
time  of  a  complete  period. 

Let  Mavc  represent  the  average  torque  for  a  period. 

Let  T  represent  the  time  of  a  period, 
then 


Substituting  in  (3)  the  value  of  M  given  in  (2)   we  have: 


1)  th, 

/;: 

latioi 
Mavc  —  —  K  F  !•' Cos  a    I  sill' ii! 

T  J    " 


ii) 


M  ,w.  = 


K  f  sin  !.•  t  /•'  .fill  (w  (  4-  a  )  8  (         (4) 


Simplifying  this  equation   we  have: 


(.S) 


Integrating    this    expression    and    substituting for    w    we 

T 
obtain  the  result : 


A/  „„  ^  —  KFF'  Cos  a 
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In  order  that  the  average  torque,  Mate,  may  be  zero  for  a 
complete  period,  when  the  machines  are  in  synchronism,  cos  o 
■  1  equation   (6)  must  be  zero,  therefore  a  must  be  go  degrees. 

This  shows  that  when  F,  which  is  parallel  to  the  A'  axis, 
is  zero  F'  must  be  go  degrees  to  X.  Under  these  conditions 
the  resultant  torque  is  zero  and  the  armature  remains  sta- 
tionary. 

If  o  is  less  than  yo  degrees  cos  o  is  negative  and  the  arma- 
ture will  rotate  in  the  same  direction  as  the  field.  If  a  is 
greater  than  go  degrees  cos  a  is  positive  and  the  rotation  of  the 
armature  will  be  opposite  to  that  of  the  field. 

In  explaining  the  action  of  the  split  phase  arrangement  of  the 
synchroscope  the  statement  was  made  that  the  currents  in  the 
coils  arc  displaced  nearly  go  degrees.  While  it  would  be  pos- 
sible to  produce  such  a  condition,  the  phase  displacement  in 
the  instrument  as  actually  constructed  is  much  less  than  go 
degrees  and  the  rotating  field  is  not  uniform.  The  field  is  also 
distorted  by  the  iron  in  the  field  poles.  This  irregularity  of 
the  field  does  not  affect  the  final  result  as  given  above. 


Recent   Electrochemical   Patents. 


ICl.ECTRIC    FURNACES. 

I'he  large  number  of  patents  which  have  recently  been 
granted  for  electric  furnace  processes  and  details  of  construe- 
lion,  emphasizes  the  great  activity  which  marks  just  at  present 
the  introduction  of  the  electric  furnace  into  various  fields  of 
metallurgy. 

In  the  field  of  ferro-alloys  the  Electro  Metallurgical  Company 
a  new  company  closely  allied  with  the  Union  Carbide  interests 
-has  entered  the  field  and  has  absorbed  the  pioneer  ferro-alloy 
plant  of  this  country,  the  works  of  the  Wilson  Aluminum 
Company.  The  latter  company  made  chiefly  ferro-chrome,  but 
the  new  company  will  make  a  great  variety  of  different  ferro- 
alloys, as  is  indicated  by  a  long  series  of  patents  recently 
granted  to  Mr.  E.  F.  Price  and  Mr.  Fred.  M.  Becket.  Two 
patents  of  Mr.  Price  relate  to  the  construction  of  arc  furnaces 
for  making  ferro-silicon  and  silicospiegel ;  by  providing  a  high 
column  of  charge  above  the  real  hearth  and  surrounding  the 
electrodes,  the  heat  is  retained  in  the  furnace  and  the  electrodes 
are  protected  from  the  oxidizing  and  cooling  effects  of  the  at- 
mosphere. In  another  construction  of  Mr.  Price,  the  hearth 
or  crucible  at  the  bottom  of  the  furnace  is  made  detachable  so 
that  when  it  is  filled  with  the  desired  product  it  is  withdrawn 
and  an  empty  crucible  is  substituted. 

In  several  patents  of  Mr.  Recket,  chiefly  relating  lo  vanadium 
and  its  alloys,  silicon  is  used  as  the  reducing  agent.  Since  the 
oxidation  heat  of  silicon  is  very  high  and  comparable  with  that 
of  aluminum,  silicon  is  a  very  strong  reducing  agent  and  it  will 
be  used  to  advantage  in  cases  where  the  object  is  to  produce  a 
metal  or  alloy  low  in  carbon.  Vanadium  may  be  reduced  from 
vanadium  sulphide  in  a  single  reaction  by  means  of  silicon. 
For  the  reduction  of  vanadium  from  the  oxide,  silicon  and 
carbon,  preferably  in  the  form  of  carbon  silicide,  is  a  useful 
reducing  agent.  If  vanadium  is  to  be  reduced  from  a  higher 
oxide  it  is  advantageous  to  divide  the  process  into  two  steps ; 
in  the  first  step  the  higher  oxide  is  reduced  to  a  lower  oxide 
with  carbon  in  a  gas  furnace,  and  the  lower  oxide  is  later  re- 
duced with  carbon  silicide  in  an  electric  furnace.  In  this  way 
the  amount  of  carbon  silicide  required  and  the  amount  of 
electrical  energy  are  reduced. 

Even,  however,  if  silicon  or  aluminum  is  used  as  a  reducing 
agent  in  an  electric  furnace,  carbon  is  liable  to  enter  into  the 
composition  of  the  metal  or  alloy,  this  carbon  coming  from  the 
electrodes.  Since  naturally  the  contamination  by  carbon  will 
be  higher  the  greater  the  contact  surface  between  the  electrodes 
and  the  charge,  Mr.  Becket  recommends  the  use  of  electrodes  of 
very  small  sectional  area.  Since  they  have  to  carry  a  strong 
current  he  cools  them  artificially  by  water  circulation.  Messrs. 
F.  von  Kiigelen  and  G.  O.  Stward  go  a  step  further  by  em- 
ploying water-cooled  metallic  electrodes  for  the  same  purpose. 
.^n  allov  of  Mr.  Becket  which  is  stated  to  be  particularly  adapt- 


ed for  the  treatment  of  iron  and  steel  contains  titanium, 
calcium,  aluminum  and  silicon  and  is  produced  by  the  reduc- 
tion from  the  oxides  with  carbon  in  the  electric  furnace. 

With  respect  to  the  manufacture  of  steel  in  the  electric  in- 
duction furnace  it  is  interesting  to  note  that  Mr.  E.  A.  Colby, 
of  this  country,  the  original  inventor  of  the  induction  furnace, 
and  Mr.  F.  A.  Kjellin,  the  Swedish  engineer,  who  was  the  first 
to  make  a  commercial  success  of  the  induction  furnace,  have 
combined  forces  in  this  country,  the  American  Electric  Furnace 
Company  being  the  result.  Mr.  Colby's  fundamental  patents 
have  run  out  or  are  about  to  run  out,  but  there  are  still  many 
details  left  for  working  out,  as  is  evidenced  by  the  recent  patent 
of  Mr.  Colby  with  no  less  than  36  claims.  The  primary  is  in 
the  form  of  a  copper-tube  coil  through  which  water  is  passed 
for  cooling.  Great  attention  is  paid  to  proper  insulation,  ease 
of  assembling  the  different  parts  of  the  furnace,  etc. 

Mr.  J.  Hardan  wants  to  feed  a  single  induction  furnace  with 
three-phase  currents,  A  patent  recently  issued  to  him  shows 
various  arrangements  in  which  stationary  transformers  are 
inserted  between  the  polyphase  line  and  the  single-phase  indue 
tion  furnace.  In  view  of  the  well-known  fact  that  it  is  im- 
possible to  convert  balanced  polyphase  current  into  single-phase 
without  the  aid  of  rotary  machinery,  it  is  clear  that  in  Mr. 
Harden's  arrangements  the  polyphase  system  must  become  un- 
balanced. 

A  simple  improvement  patented  by  Dr.  Paul  Heroult  is  inter- 
esting from  an  electrical  engineering  point  of  view.  It  relates 
to  furnaces  with  one  electrode  suspended  from  above,  the  carbon 
crucible  forming  the  other  electrode.  The  body  of  the  furnace 
is  made  of  carbon  and  is  bound  or  surrounded  by  jackets  of 
rings  of  iron,  steel,  etc.  .\s  is  well  known,  this  gives  a  strong 
mechanical  structure,  but  if  the  iron  jacket  is  continuous  all 
around  the  periphery,  it  has  the  great  disadvantage  that  a 
magnetic  flux  is  set  up  in  this  ring  with  self-evident  results. 
By  substituting  copper  or  other  non-magnetic  material  for  the 
iron  at  some  point  in  the  ring,  it  is  possible  to  reduce  very 
largely  the  impedance  of  the  furnace  when  operated  with 
alternating  currents. 

New   Telephone   Patents. 


A  few  weeks  since  we  noted  an  improved  transmitter  lor 
telephone  apparatus  for  the  deaf,  invented  by  W.  H.  Holland 
Further  improvements  have  now  been  patented  by  this  same 
inventor  in  conjunction  with  G.  W.  Kauser,  of  Chicago.  This 
transmitter  is  of  same  general  form,  but  a  membraneous 
diaphragm  is  used.  An  auxiliary  diaphragm  having  a  ring  se- 
cured to  its  edge  is  pressed  against  the  main  diaphiagm.  This 
covers  the  major  portion  of  the  main  diaphragm  and  helps  to 
stretch  it.  The  auxiliary  diaphragm  acts  upon  the  microphone 
button. 

A  combined  telephone  and  telegraph  set  for  field  use  has  been 
invented  and  patented  by  F.  W.  Medhurst,  of  Hobart,  .Aus- 
tralia. The  whole  apparatus  is  mounted  in  a  leather  carrying 
case,  holding  transmitter,  receiver,  switch,  battery,  telegraph 
key  and   reed   sounder 

C.  A.  Anderson,  of  Lindsboro,  Kan.,  has  patented  a  step-by- 
step  party  line  lock  out  and  calling  apparatus.  The  call  is 
originated  by  a  signal  to  the  exchange  operator,  who  then  con- 
nects up  both  calling  and  callrd  parties  by  means  of  their  re 
spective  mechanisms. 

For  use  on  shipboard,  a  water  tight  switchboard  is  advisable 
and  F.  W.  Wood,  of  Xewport  News.  Va.,  has  designed  one 
with  this  in  view.  The  switching  is  done  by  keys  arranged  in 
a  bank.  AH  keys  in  any  vertical  row  are  connected  to  one  line, 
while  all  keys  in  any  horizontal  row  are  connected  together. 
Two  keys  of  a  horizontal  row  similarly  thrown  connect  there- 
fore the  two  lines  together  which  correspond  to  the  vertical 
rows  which  include  them.  The  key  springs  are  mounted  in  a 
metal  box.  while  the  cams  are  mounted  in  a  hinged  false  bot- 
tom, so  that  the  springs  may  be  quickly  brought  into  view.  A 
watertight  cover  seals  the  box  when  not   in  use. 
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Letter  to  the  Editors. 

Fatal   Contact  Through  Tape   Measure. 

To  the  Editors  of  Electrical  World: 

Sirs  : — In  regard  to  the  note  on  page  276  in  your  issue  for 
Aug.  10,  in  connection  with  the  death  of  George  Wesener,  tele- 
phone lineman,  by  current  transmitted  through  a  cotton  or  linen 
tape  drawn  across  a  high  voltage  circuit,  I  would  state  that  I 
remember  distinctly  a  similar  case  near  Stillwater,  Minn.,  in 
which  both  the  lineman  and  his  ground  man  were  killed  by 
the  measuring  tape,  apparently  all  linen,  making  contact  with 
high-tension  wires.  I  had  the  opportunity  to  examine  the  tape 
personally,  after  the  accident,  and  while  an  cisternal  examina- 


tion revealed  no  metallic  parts  the  fact  did  not  satisfy  me.  Upon 
cutting  into  the  tape,  I  found  that  it  was  strengthened  by  means 
of  fine  flexible  wires  running  lengthwise  through  it.  Since  that 
time,  I  have  examined  a  number  of  tapes,  such  as  are  used  by 
linemen,  etc.,  and  found  that  practically  all  of  them  are  similarly 
reinforced. 

While  your  article  says  there  was  no  metal  on  the  tape,  it  is 
quite  likely  that  the  tape  was  of  a  make  similar  to  the  above. 
It  would  be  a  good  plan  for  all  companies  that  are  liable  to  use 
tapef  lines  in  the  vicinity  of  high-tension  wires,  to  examine  the 
tapes,  and  make  sure  that  there  are  no  reinforcing  wires  inside 
of  them,  thus  avoiding  the  possibility  of  placing  lives  in 
jeopardy. 

New  York  City  M.  .\.  Myers. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,  Motors  and  Transformers. 

Star-Delta  Combination. — L.  Legros. — A  mathematical  arti- 
cle on  the  use  of  the  star-delta  combination  shown  in  Fig.  I 
tor  three-phase  machines.  This  method  is  found  useful,  for 
instance,  when  a  machine  has  been  wound  and  it  is  desired  to 
get  a  greater  saturation  of  the  magnetic  circuit  for  the  given 
voltage  in  order  to  reduce  the  voltage  drop.  Another  case 
where  the  method  may  be  applied  is  when  it  is  intended  to 
raise  or  lower  the  normal  voltage  after  the  machine  has  been 
in  operation  for  a  certain  time.  In  the  diagram  it  is  assumed 
that  the  machine  was  originally  connected  in  star  OA,  OB,  OC 
representing  the  three  phases.  The  length  of  the  three  vectors  is 
proportional   to  the  number  P  of   the  coils   per  phase,  all  the 


/     ^s 


FIG.    I. — VOLTAGES    IN'    SIAR-DEI.TA    COMBl.NA TION. 

coils  having  the  same  number  of  turns.  Each  coil  corresponds 
to  one  pair  of  poles.  In  order  to  change  the  machine  to  the 
combination  system,  the  end  O  of  the  phase  OH  is  connected 
with  the  point  O'  of  the  phase  OA,  and  the  end  O  of  the  phase 
OC  with  the  point  O"  of  the  phase  OB  so  that  in  the  vector 
diagram  OB  becomes  O'B'  and  OC  becomes  0"C'.  The  end  O 
of  the  phase  OA  is  connected  to  the  point  O  of  the  phase  0"C'. 
There  are  />  coils  in  each  phase  in  star  coimection  and  the  P — /> 
coils  form  the  triangle  O  O'  O".  The  system  remains  sym- 
metrical. The  author  gives  several  simple  formulas  which  arc 
useful  for  this  changt.—L'Eclairage  Electrique,  July  13. 

Compounded  Alternators  with  Commutators. — .\.  Heylanp. 
— A  description  of  a  number  of  practical  experiences  with  some 
large  compounded  alternators  with  commutators  which  have 
been  running  for  several  years.  The  same  article,  printed  in  a 
German  paper,  has  already  been  noticed  in  the  Digest. — Lond. 
Elec,  July  19. 

Compensated  Single-Phase  Shunt  Motor— J.  Bethenod.— A 
further  article  in  his  series  of  notes  on  this  subject.  In  the 
present  installment  he  gives  an  approximate  graphical  solution  of 
the  problem.— L'£c/.  Elec,  July  20. 

Lamps  and  Lighting. 

Illuminalion  of  Side  Streets— An  editorial  discussion.  In 
side  streets  the  subdivision  of  sources  of  illumination  into 
smaller  units  is  essential  since  the  capital  outlay  and  yearly 
cost  must  be  low,  and  if  arr  lamps  are  placed  a  considerable 


distance  apart  a  very  spotty  effect  is  produced.  For  this  rea- 
son incandescent  gas  has  been  frequently  adopted  for  illumina- 
tion of  side  streets.  Carbon  incandescent  lamps  are  unsatis- 
factory on  account  of  their  low  efficiency,  while  metallic  fila- 
ments appear  to  offer  the  best  solution  of  the  problem.  In 
addition  to  the  efficiency  being  high,  there  is  the  further  ad- 
vantage over  incandescent  gas  that  the  metallic  filament  lamp 
retains  its  candle-power  much  more  constant  than  does  an  in- 
candescent mantle.  Some  figures  given  by  McCourt  are  men- 
tioned. Considering  an  osram  lamp  which  gave  54.5  candle- 
power  and  54  candle-power,  respectively  in  two  consecutive 
months,  and  taking  the  osram  lamp  at  52  watts,  with  electrical 
energy  supplied  at  6  cents  per  kw-hour  and  gas  supplied  at  70 
cents  per  ;ooo  cu.  ft.,  as  charged  at  Harrogate,  he  found  that 
there  was  a  saving  in  favor  of  electricity  of  17.6  per  cent. 
Considering  that  6  cents  per  unit  is  a  high  price  for  street 
lighting,  it  will  be  seen  that  the  advantage  of  the  metallic-fila- 
ment lamp  over  gas  should  be  very  considerable.  The  use  of 
a  number  of  low-voltage  lamps  in  series  is  not  disadvantageous 
in  street  lighting,  but  it  is  necessary  that  all  lamps  run  in 
series  be  practically  identical. — Lon.  Elec,  July  26. 

Street  Illumination.— K.  Edgcumbe. — A  letter  in  reply  to  cri- 
ticisms of  H.  T.  Harrison.  The  minimum  illumination  should 
be  kept  high,  but  this  is  not  sufficient.  The  mean  illumination 
is  very  important.     He  makes  some  correctons  in  his  table  of 

Tantalum    in    Reason-Harrison    fitting i.o 

Osram    in    Reason    fitting >.2 

Bastian    mercury-vapor     1.55 

Tantalum   in    Loftus  lantern '.8 

Low-pressure    Kas    burner 2.1 

Nernst  lamp  in   holophane  globe 2-5 

Keith    high-pressure    gas 2-S 

Three-burner    hiph-prcssurc    gas 2.9 

the  relative  cost  of  electric  lighting  and  gas  lighting.  His  cor- 
rected table  is  given  herewith.— Lond.  Elec.  Eng'ing,  July  i8. 

Nernst  Lamp. — .\  note  on  an  improvement  made  by  the 
maker  of  Nernst  lamps  for  Great  Britain,  the  AUgem.  Elek. 
Ges.,  English  Manufacturing  Company.  "The  current  taken 
by  the  heating  coil  of  a  Nernst  lamp  is  approximately  60  per 
cent  of  the  current  taken  by  the  burner  itself.  If  the  cut-out 
coil  is  defective  in  insulation,  the  heating  coil  will  remain  in 
parallel  with  the  filament.  Not  only  does  this  affect  the  effi 
ciency  of  the  lamp,  but,  as  the  resistance  of  the  filament  de- 
creases with  the  increase  of  temperature  which  results  when 
the  heater  and  the  filament  are  in  circuit  at  the  same  time,  the 
burner  is  over-run  and  burns  out.  The  maker  states  that  the 
life  of  a  Nernst  burner  when  the  insulation  of  the  cut-out  is 
defective  may  be  as  low  as  20  hours,  and  when  the  cut-out 
coil  has  entirely  burnt  out,  a  burner  may  last  for  only  an  hour  or 
two.  The  average  life  of  the  heating  coil  when  in  circuit  is 
only  20  hours,  and  the  average  time  required  to  heat  the  fila 
ment  is  said  to  be  one  minute.  Thus,  the  heater  should  allow 
the  lamp  to  be  switched  on  and  off  about  1200  times  if  there 
is  no  defect  in  the  cut-out  coil.     The  maker  announces  that  all 
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lamps  supplied  lureaftcr  will  be  fitted  with  a  cut-out  coil  of 
new  design  and  high  insulation  resistance  and  old  bodies  will 
be  fiittd  wilh  the  improved  coil,  free  of  charge."— Lond.  Elec. 
Etujiny,  July  18. 

Metallic-l-ihiwcul  Lainps.— An  article  illustrating  "adapters" 
for  coupling  metallic  filament  lamps  in  series  using  ordinary 
sockets.  On  alternating-current  systems  the  voltage  may  be 
reduced  in  an  inexpensive  manner  by  the  use  of  small  trans- 
formers, .^n  aulo-lransformer,  similar  to  those  employed  for 
supplying  alternating-current  arc  lamps,  can  be  used,  in  which 
the  internal  losses  are  so  low  that  a  large  net  saving  in  con- 
sumption can  be  shown.  For  example,  with  the  best  grade  of 
magnetic  iron  now  obtainable  three -wire  auto-coils  have  been 
constructed  capable  of  dealing  with  an  out-of-balancc  current 
of  three  amperes,  and  in  which  the  losses  do  not  exceed  3.5 
watts.  Some  figures  are  given  showing  that  such  a  method 
uould   l)e   quite   economical.— Lon.   Elec.   Rev.,  July    19. 

Power. 

TesI  of  a  3000-kiu  Turbine.— An  account  of  a  test  on  a  steam 
uirbine  which  look  place  at  the  electricity  works  in  Moabit, 
Berlin.  .\t  full  load  (31 15  kilowatts),  with  steam  at  a  pres- 
sure of  12.1  atmospheres,  and  at  a  temperature  of  .309  degs.  C. 
and  wilh  the  turbine  running  at  1500  r.  p.  m.,  the  steam  con- 
sumption was  12.95  lbs.  per  kw-hour,  not  including  that  used 
for  the  condenser,  but  including  the  excitation.  ["he  amount 
used  for  condensation  purposes  was  73  horse-power  at  full 
1, , ad.— From  Zeit.  f.  d.  ges.  Turbincmvcscn:  abstracted  in  Lon. 
f.lec.,  July  26. 

Refuse  Destructors.— Q.  Dettmar.— The  conclusion  of  his 
long  article  in  which  he  endeavors  to  show  that  the  problem  of 
refuse  destruction  is  a  very  important  one  in  hygienic  as  well 
as  conmiercial  respects.  The  best  solution,  in  the  author's 
opinion,  is  to  use  the  heat  which  is  thereby  rendered  available 
•for  the  generation  of  electrical  energy  in  combination  with  elec- 
tric supply  stations.  He  also  recommends  the  combining  of  a 
bath  house  or  a  laundry  with  the  plant,  in  order  to  use  the 
heat  from  the  refuse  destructor  at  times  when  the  electric 
station  is  not  fully  loaded.— £/^/e.  Zeit.,  July  18. 

High-Tcnsion  Direct-Current  Power  Transmission.— An  ab- 
stract of  an  article  in  Elek.  uiid  Masch.,  recently  noticed  in  the 
Digest,  in  which  llighfield's  paper  on  the  Thury  high-tension 
direct-current  system  of  electric  power  transmission  was  dis- 
cussed and  criticised. — Lond. Etec.,  July  26. 

Winding  Plant  in  a  Mine.— An  illustrated  description  of  the 
electric  winding  plant  at  Ligny-les-Aire.  A  Koepe  pulley  is 
used,  mounted  with  its  motors,  on  a  steel  tower  immediately 
over  the  shaft.  Continuous-current  motors  are  used,  supplied 
with  a  varying  voltage,  controlled  by  alterations  of  the  excita- 
tion of  a  motor-generator.  A  flywheel  is  used  to  keep  the  in- 
put to  the  motor-generator  set  practically  constant. — Lond. 
Elec.  Eny'ing,  July  18. 

Mauritius. — G.  McAli'ine.— An  illustrated  article  on  electri- 
cal development  in  Mauritius,  a  little  island  in  the  Indian 
Ocean.  The  staple  industry  is  cane  sugar,  and  electric  powrer 
is  entering  this  field.  It  is  also  intended  to  electrify  the  steam 
railways,  since  the  cost  of  steam  power  in  Mauritius  is  very 
high.  Most  of  the  electrical  energy  used  at  present  is  de- 
rived from  wafer  power.— Lond.  Elec.  Eng'ing,  July  18. 

Traction. 

.S'i(r/iu(?  Contact  Syston  in  London. — On  a  certain  line  in 
London  the  "G.  B."  surface  contact  system  will  be  used  to  re- 
place horse  traction.  The  overhead  trolley  system  is  not  per- 
mitted by  the  city  authorities,  while  the  conduit  systein  is  be- 
lieved to  be  too  expensive.  The  G.  B.  system  has  been  in  use 
in  Lincoln  for  18  months,  "and  this  line  has  been  remarkably 
free  from  the  troubles  that  have  been  met  with  on  many  of 
the  competing  systems."  It  is  stated  that  "the  cost  of  the 
G.  B.  surface  contact  system,  under  norinal  conditions,  per  mile 
of  single  track  (exclusive  of  cables  and  equipment  common  to 
both  systems)  is  estimated  at  $52,500,  as  against  $85,000  for  the 
cpnduit  systein,  and  this  saving  justifies  the  committee  in  re- 
commending  that    it    should   be   given    a    trial   between    .-\dgatc 


and  Bow.  It  must  not  be  forgotten,  however,  that  the  cost  is 
still  much  higher  than  that  of  the  overhead  trolley  system. 
Alhough  the  cost  of  the  latter  may  only  be  $5,000  per  mile 
less  than  the  expenditure  which  would  be  incurred  in  laying 
down  the  surface  contact  system,  it  must  be  remembered  that 
in  comparing  double-track  lines  the  saving  is  more  marked." — 
Lond.  Elec.  Eng'ing,  July   18. 

G.  li.  Surface  Contact  System. — There  are  two  classes  of  sur- 
faci-contact  system.  In  the  first  class,  of  which  the  Schuckert 
system  is  an  example,  the  switches  through  which  the  surface 
studs  are  made  alive  are  assembled  in  groups,  which  are  placed 
in  pillars  or  street  boxes  and  connected  by  cables  to  the 
separate  studs.  The  method  by  which  the  feeding  cable  is 
connected  successively  to  the  studs  in  step  with  the  movements 
of  a  car  are  quite  different  in  the  different  systems,  but  in  each 
the  switch  movement  is  brought  about  by  a  current  from  the 
car  skate  when  it  first  touches  a  stud.  The  current  energizes 
a  magnet,  which  moves  a  switch  connecting  the  stud  to  the 
main,  and  at  the  same  time  disconnects  a  stud  in  the  rear  of 
the  skate.  The  second  class  of  design  includes  a  switch  move- 
ment in  the  stud  block,  the  switch  being  moved  to  the  live 
position  by  the  pull  of  a  "pick-up"  magnet  carried  on  the  car, 
or  by  an  electromagnet  in  the  stud  energized  by  the  first  con- 
tact of  the  skate.  The  G.  B.  system,  which  is  to  be  used  in 
London  as  an  experiment  on  a  certain  line,  belongs  to  the  sec- 
ond class,  and  has  a  very  cheap  and  simple  construction.  "The 
main  conductor  is  a  galvanizcd-iron,  stranded  cable  drawn  into 
a  stoneware  pipe  and  carried  on  reel  insulators,  supported  by 
iron  spindles  crossing  the  pipe.  A-s  there  are  no  joints  or 
attachments  made  to  this  conductor  at  the  studs,  it  can  be 
drawn  out  for  renewal  or  examination  from  suitable  access 
boxes.  The  insulator  spindles  project  through  the  pipe,  and 
are  attached  to  an  earth  wire  or  strip,  bonded  to  the  rails. 
.'Vs  any  surface  leakage  from  the  conductor,  whether  at  or  be- 
tween studs,  must  get  to  the  insulator  spindles,  this  simple 
device  constitutes  a  continuous  'guard  ring'  which  appears  to 
make  the  charging  of  a  stud  by  leakage  impossible,  except  in 
the  event  of  a  switch  chamber  being  filled  with  mud  or  water. 
The  switch-movement  mechanism  is  fitted  into  a  verticil  branch 
pipe,  jointed  into  a  socket  in  the  conduit  pipe.  It  consists  of  a 
rectangular  stem  of  laminated  iron,  carrying  at  its  end  a  small 
block  suspended  in  a  recess  by  a  coiled  spring.  This  suspended 
block  is  armed  with  a  carbon  contact  piece,  and  hangs  over  the 
iron  conductor.  The  laminated  stem  is  bolted  above  to  a  T- 
shaped  stud,  of  which  the  top  surface  is  nearly  flush  with  the 
paving,  let  into  a  block  of  granite,  which  forms  part  of  the 
paving,  and  the  stem  is  luted  into  the  vertical  branch  pipe  with 
pitch.  When  the  magnetized  skate  rubs  the  stud,  the  magnetic 
flux,  passing  down  the  laminated  stem  into  the  iron  cable, 
causes  the  suspended  iron  and  its  contact  block  to  move  down- 
wards, until  contact  is  established  and  the  stud  is  alive. — L-ind. 
Elec.  Eng'ing,  July  25. 

Installations,  Systems  and  .\ppliances. 

Effect  of  Metallic  Filament  Lamps  on  Central  Station  Out- 
Put. — The  Brighton  municipal  station  had  a  loss  of  $5,000  last 
year  which  has  increased  this  year  to  over  $50,000.  This  is  to 
sonic  extent  due  to  the  introduction  of  a  flat  rale,  which  can 
be  selected,  instead  of  the  maximum-demand  system  and  which 
is  sufticiently  low  (8  cents  per  kw-hour)  to  tempt  unreniunera- 
tive  consumers  from  the  maximum-demand  tariff.  The  num- 
ber of  kw-hours  sold  has  somewhat  decreased,  and  the  number 
of  kw-hours  sold  per  8-cp  lamp  connected  has  fallen  consider- 
ably below  the  figure  of  the  last  two  years.  This  is  attributed 
to  the  use  of  high-efiiciency  metallic-filament  lamps.  .\t  Dttd- 
ley  the  increase  in  income  from  private  consumers  is  also  said 
to  be  smaller  than  would  otherwise  have  been  expected.  While 
this  is  attributed  to  the  metallic-filament  lamp,  the  engineer  in 
charge  of  the  station  thinks  that  the  new  lamps  should  be  cul- 
tivated, and  it  is  suggested  that  it  may  be  necessary  when  lay- 
ing mains  in  new  streets  to  put  in  a  five-wire  system  with  local 
balancers  in  place  of  a  three-wire  system,  so  that  houses  may 
be  supplied  at  half  the  present  pressure.     In  an  editorial  note 
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it  is  doubted  whether  this  system  would  be  advantageous  since 
the  addition  of  such  a  network  with  balancers  necessarily  adds 
considerably  to  the  cost,  and  defeats  the  entire  object  of  the 
double  pressure  supply  which  is  now  almost  universally 
adopted  in  England. — Lend.  Elec,  July  19. 

Time-Lag  Relays. — An  illustrated  description  of  some  recent 
forms  of  time-lag  relays  of  Statter.  The  general  principle  of 
their  action  is  seen  from  the  left-hand  diagram  of  Fig.  2,  which 


Peic«ntai;e  ..ver!i«ii 
FIG.    2. — TIME-LAG   RELAY. 

gives  a  section  of  the  apparatus.  The  disk  is  lubricated  with 
glycerine,  which  adheres  to  the  bottom  of  the  case,  and  delays 
the  action  of  the  apparatus  for  a  certain  time,  depending  on 
the  strength  of  the  pull  of  the  solenoid  upon  the  core.  The 
apparatus  is  set  to  come  into  action  at  any  desired  overload  by 
raising  or  lowering  the  pot  containing  the  sucker  disk,  which 
is  attached  to  the  tube  surrounding  the  core.  A  screw  ad- 
justment is  provided,  and  a  scale  is  marked  on  the  outside  of 
the  tube  showing  the  current  at  which  the  appliance  will  ulti- 
mately break  circuit  if  applied  for  a  sufficiently  long  time,  A 
typical  example  showing  the  variation  of  the  time  lag  with  dif- 
ferent overloads  is  given  in  the  right-hand  diagram.  The  ar- 
rangement of  connections  for  applying  the  device  to  an  ordinary 
motor-starter,   with   "no-voltage"    release,   is   shown   in   Fig.   3. 


FIfi.    3. — RELAV    APPLIED   TO   ORDINARY    STARTER. 

The  relay  is  arranged  to  act  on  the  no-load  magnet  of  a  starter, 
and  the  connections  are  merely  electrical  ones  which  can  be 
made  quickly  by  any  competent  wireman.  The  action  of  this 
relay  in  short-circuiting  the  no-load  coil  is  positive  and  definite 
and  does  away  with  the  usual  overload  arrangement  as  applied 
to  starters,  .\nother  form  of  rehy  is  made  for  coupling  to  the 
trip-coils  of  circuit  breakers  or  oil  switches  for  alternating- 
current  work  in  a  way  similar  to  the  arrangement  of  induction 
relays.— Lond.  Elec.  Eng'ing,  July  18. 

Electrical  Accidents.— O.  S.  Ram.— His  report,  as  electrical 
inspector  oi,  factories  on  accidents  which  have  arisen  from 
electrical  causes.  Many  cases  of  burns  have  been  rcportc<l  due 
to  flimsy  main  switches  used  in  conjunclioti  with  starting 
switcflcs  of  inferior  construction.  The  starling  swilch  fails 
to  move  back  automatically  when  the  main  switch  is  turned 
oflf,  and  the  resultant  arc,  when  the  main  switch  is  put  on 
again,  flashes  through  the  slot  provided  for  the  h,nndlc.  Main 
switches  in  which  the  handle  is  attached  to  a  bar  of  insulating 
material  fixed  between  the  two  blaclcs  by  metal  --liuls.  with  pro 
jccting  heads,  are  described  as  a  "particularly  ihingerous  type," 
although  a  "universal  favorite,"  .ind  the  author  expresses  his 
preference  for  those  enclosed  -witches  in  which  the  handle  is 
attached  to  an  extension  of  the  spindle  anil  no  slot  is  needed  in 
the  cover.     Several  cases  of  ■=■  \ere  burns  from  short-circuits  in 


connection  with  portable  appliances  are  reported,  and  also 
some  due  to  the  use  of  exposed  fuse  wires.  Among  the  fatali- 
ties is  one  from  a  shock  received  by  an  arc-lamp  trimmer 
through  the  imperfect  action  of  a  double-pole  switch,  in  which 
one  blade  remained  making  contact  when  the  handle  had  been 
turned  off,  one  due  to  contact  with  a  bare  joint  on  temporary 
work  at  200  volts,  two  from  contact  with  unpro:ected  live 
terminals,  and  one  from  a  shock  received  from  the  pedestal  of 
a  defective  desk  fan.  The  author  raises  the  questions  whetlier 
all  metal  parts  on  portable  appliances  should  not  be  definitely 
connected  to  earth,  and  whether  it  should  be  permissible  for 
one  man  to  work  alone  in  large  sub-stations,  with  moving 
machinery. — Lond.  Elec.  Eng'ing,  July  18. 

Electrophysics  and  Magnetism. 

fantalum. — M.  von  Pira.m. — .\n  account  of  measurements 
which  show  that  the  specific  resistance  of  pure  tantalum  is 
0.146  and  the  temperature  coefficient  between  o  deg.  C.  and 
100  dcgs.  is  0.33. — Lond.  Elec,  July  26. 

I'acuum  Tubes. — A.  A.  C.  Swixto.n. — A  Royal  Society  paper 
on  the  occlusion  of  the  residual  gas  by  the  glass  walls  of 
vacuum  tubes.  The  resiUt  is  that  the  vacuum  increases  in  the 
tube. — Lond.  Elec,  July  26. 

Electrochemistry  and  Batteries. 

Electric  Siiieltiug  of  Iron  Ore — R.  L.  Phelps. — .\n  account 
of  the  latest  developments  at  the  electric  iron  smelting  plant  at 
Heroult-on-the-Pitt  in  California,  where  magnetite  ore,  avail- 
able there  in  large  quantities,  is  to  be  reduced  in  the  electric 
furnace.  The  energy  is  obtained  from  a  California  transmis- 
sion company  using  the  three-phase  system.  By  means  of 
transformers  the  22,000  volt,  6o-cycle,  three-phase  currents  of 
the  transmission  line  are  changed  into  50  volts,  30,000  am- 
peres, three-phase  currents  and  are  thus  delivered  to  the  electric 
furnace.  The  latter  has  three  electrodes  suspended  from  the 
top,  while  the  neutral  point  is  in  the  bottom  of  the  furnace. 
The  charge  is  made  of  charcoal,  limestone  and  ore.  The  char- 
coal is  made  in  kilns  close  to  the  plant,  unlimited  supply  of 
timber  being  available. — Mining  and  Scientific  Press,  July  20; 
Electrochem.  and  Met.  hid.,  .\ugust. 

Electrolytic  Refining  of  Tin. — O.  Steiner. — An  illustrated 
description  of  the  Claus  process  of  electrolytically  refining  tin 
which  is  in  commercial  use  in  a  plant  in  England.  The  raw 
tin  anodes  are  used  in  a  10  per  cent  sodium  sulphide  solution 
at  a  temperature  of  90  degs.  C,  with  a  current  density  of  one- 
half  ampere  per  square  decimeter  electrode  surface  at 
a  voltage  between  o.i  and  0.18  volt.  The  tin  is  deposited  on 
the  cathode  in  pure  solid  condition,  while  the  foreign  metals 
are  precipitated  as  sulphides  and  form  the  anode  slimes  most- 
ly attached  to  the  anode,  but  partly  accumulating  on  the  bot- 
tom of  the  tank.  The  precautions  which  must  be  taken  in  the 
use  of  the  process  arc  described  in  detail. — Electrochem.  and 
Met.  Ind.,  August. 

Chlorates. — G.  Rosset. — The  first  part  of  a  serial  on  the 
rlcctrolylic  production  of  alkaline  chlorates. — L'Ecl.  Electrique, 
July   27. 

Units,    Measurements   and    Instruments, 

Indicating  the  Level  of  Water  at  a  Distance.— \  description 
of  an  instrument  devised  by  Rittmeyer  for  indicating  the  level 
of  waler  in  a  reservoir,  etc.,  at  a  distance.  The  arrangement  is 
shown  in  Fig.  4.  .X  float  on  the  water  actuates  a  sliding  con- 
tact A.'  (in  the  left-hand  pari  of  the  diagrami  so  as  to  make 
connection  with  the  rheostat  H'.  The  terminals  of  the  latter 
arc  connected  through  two  transmission  lines  R  with  the  two  coils 
of  a  diflFerential  galvanometer  D  connected  to  the  receiving  in- 
strument, which  contains  a  rheostat  of  the  same  resistance  W 
as  at  the  other  end.  But  at  the  receiving  end  the  contact  de- 
vice K  is  moved  along  by  hand.  .\\  this  end  K  is  connected 
through  the  battery  B  lo  earth.  The  galvanometer  will  show  no 
deflection  if  the  two  currents  /i  and  .1,  are  equal,  and  this  will 
be  the  case  if  the  roptact  devices  K  make  contact  with  the  same 
notch  at  I  he  receiving  end  and  at  the  transmitting  end.  It  is, 
therefore,  only  necessary  to  move  the  contact  device  ,iIong  thf 
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rheostat  at  the  receiving  eiid  until  tlit  galvanometer  showiis  no 
deflection.  Then  the  hciglit  of  the  water  at  the  other  end  is  di- 
rectly found.  It  is,  of  course,  possible  to  let  the  needle  of  the 
galvanometer  act  on  a  relay  which  automatically  moves  the 
contact  K  at  the  receiving  end  tmtil   no  current  flows  in  the 


MG.  4. — CONNECTIONS   OF    liQL'IPMtNT   lOR   l.NmCATI  NG    rilE    HEIGHT 
OF   WATEh   AT   A    DISTANCE. 

galvanometer.  In  this  case  the  position  of  K  at  the  receiving 
end  shows  directly  the  height  of  the  water  in  the  reservoir  at 
the  transmitting  end. — Schweic.  Elek.  Zeit.;  Vol.  3,  1907,  p.  635; 
Jilck.  Zeit.,  July  i8. 

Mcasttriny  liesisltiitccs  witli  a  TcUplwnc  and  with  Direct 
Current. — G.  Athanasiauis. — A  description  of  a  plan  for  ap- 
plying the  telephone  method  devised  by  Kohlrausch  and  Nernst 
to  the  nicasurement  of  resistances  and  capacities  even  without 
alternating  currents.  Direct,  but  unduialoiy  currents  from  a 
central  station  will  suffice.  Sent  through  a  telephone  and  suit- 
able resistance,  they  give  a  pure  note,  whose  frequency  is  equal 
to  the  number  of  commutator  bars  passing  under  the  brushes 
per  second.  Such  a  note  may  also  be  produced  by  inserting  a 
condenser  of  high  capacity  or  a  condenser  .md  telephone.  The 
substitution  of  direct  for  alternating  currents  is  claimed  to 
accelerate  the  measurements,  simplify  the  apparatus  and  econ- 
omize the  consumption  of  electricity.  The  author  describes 
in  detail  the  measurement  of  a  non-inductive  resistance,  of  an 
electrolytic  resistance,  and  of  the  capacity  of  a  condenser.  The 
condenser  is  used  only  for  the  last  two  measurements.  The 
reading  is  taken  with  a  Wheatstone  bridge  arrangement,  the 
pointer  being  located  either  where  the  telephone  becomes  silent 
or  midway  between  two  position.-  ubvre  it  is  just  audibb.  The 
limit  of  error,  is  oiK-tenth  per  c.;:-  -I'rc.i!  Ann.  dcr  l^hys  . 
No.  7 ;  abstrated  in  Ixmd.  Elec.  Eng'in;/,  July  18. 

String  Gahuinoinetcr  for  Alternating  Currents. — G.  Zemplen. 
— Einthoven's  string  galvanometer  has  made  its  way  as  a  useful 
instrument  for  studying  direct  currents,  especially  since  Salo- 
monson  substituted  field  wires  for  field  magnets  and  used  this 
clectrodynainic  instrument  as  an  electrometer  and  a  watt- 
meter. The  present  author  tried  to  apply  it  to  alternating  cur- 
rents, but  found  that  as  soon  as  alternating  current  was  used, 
the  black  string  on  the  bright  background  disappeared  from 
view.  He  states,  however,  that  when  the  l)ackground  is  dark 
and  the  string  is  illuminated  in  a  direction  making  a  small 
angle  with  the  optic  axis  of  the  micrometer  microscope,  the  in- 
strument becomes  available  for  alternating  current.  Then, 
when  alternating  current  is  applied,  the  bright  string  broadens 
out  into  a  bright  band  with  sharply  defined  edges,  whose  post 
lion  can  be  read  on  the  scale  to  within  a  tenth  of  a  division. 
The  background  must  not  be  entirely  black,  as  otherwise  the 
micrometer  scale  would  disappear.  The  author  has  obtained 
a  width  of  two  scale  divisions  from  a  current  of  a  millionth 
of  an  ampere.  For  the  same  frequency,  the  width  of  the  band 
is  an  accurate  measure  of  the  current  strength,  but  the  scale 
must  be  calibrated  separately  for  each  frequency.  The  in- 
strument is  specially  adapted  to  the  comparison  of  telephone 
currents.— From  rhys.  Zeit.,  July  i  ;  abstracted  in  Lond.  Elec. 
Eng'ing,  July  18. 

Starting  Current  Antnieler.—TUe  recent  rules  of  the  German 
Association  of  Electrical  Engineers  require  that  the  starting 
current  of  a  motor  should  not  exceed  a  definite  limit  depend- 
ing on  the  output.  But  owing  to  the  fact  that  the  initial  value 
of  the  current  is  only  momentary,  the  first  swing  of  an  ammeter 
will  not  measure  it  correctly,  as  the  amplitude  of  the  swing  de- 
pends on  the  amount  of  damping.  .-Kn  instrument  designed  to 
overcome  this  ditTiculty  has  lately  been  puf  on  the  market.  It 
is   provided   with    a   movable   arm,   and   by   means   of   this   the 


pointer  may  be  carried  round  to  any  desired  part  of  the  scale. 
The  pointer  will  then  move  only  when  the  current  exceeds  the 
value  corresponding  to  the  position  in  which  it  has  been  placed. 
The  position  in  which  the  pointer  just  moves  when  the  circui' 
is  closed  is  found  by  trial. — Lond.  Elec,  July  26. 

Three-Phase  Meter. — An  official  communication  by  the  Ger- 
man Reichsanstalt  admitting  a  certain  three-phase  meter  of  the 
Siemens-Shuckert  Company  for  calibration.  It  consists  of  two 
induction  motors,  the  armatures  of  which  are  on  the  same  axle, 
with  a  magnetic  brake  for  each  armature  and  with  a  cominoti 
counting  device. — Elek.  Zeit.,  July  18. 

Telegraphy,    Telephony    and    Signals. 

Influence  of  High-Tension  Lines  on  Telegraph  Lines.  — 1- 
Schrottke.- — The  conclusion  of  his  long  paper  in  which  the 
author  attempts  to  calculate  numerically  the  electrostatic  in- 
duction of  high-tension  transmission  line^  on  telephone  lines 
in  the  neighborhood.  His  theoretical  explanations  are  illus- 
trated by  numerous  examples  and  some  notes  are  also  given  on 
the  problem  of  preventing  electrostatic  induction.  In  the  ap- 
pendix a  collection  of  formulas  is  given  for  finding  the  "partial 
capacities"  of  conductors  which  are  required  for  the  calculation 
of  the  induction. — Elek.  Zeit.,  July  18. 

Miscellaneous. 

Electric  Cooking. — .^n  illustrated  account  of  two  heating  ami 
cooking  installations  in  Switzerland  of  considerable  size.  At 
the  Hotel  Moserboden  a  load  of  93.4  kilowatts  results  from  the 
requirements  of  the  kitchen,  laundry  and  hot-water  plant  alone, 
irrespective  of  the  power  required  for  heating  the  hotel.  At 
the  Eismcer  station  on  the  Jungfrau  the  whole  of  the  cooking 
is  effected  electrically  by  energy  taken  from  the  railway.  De- 
tails are  given  of  the  apparatus  in  use  and  diagrams  show  the 
construction  of  water  heaters,  drawing-room  stoves,  baking 
ovens  and  ovens  adapted  for  combining  electric  and  coal  heat- 
ing.— Lond.  Elec,  July  19. 

lUirncr  for  Cutting  Metals. — M.  U.  Schoop. — An  illustrated 
(Uscription  of  a  burner  for  cutting  metal  sheets,  which  consists 
of  :iii  ordinary  oxygen-acetylene,  oxygen-illuminatin,r  gas  or 
oxygen-hydrogen  burner,  such  as  used  for  autogenous  welding 
of  metals,  but  provided  with  an  additional  small  tube  f«>r 
separately  supplying  oxygen  gas  for  cutting  First  the  oxygen 
supply  is  closed  and  by  means  of  the  simple  heating  burner  the 
metal  to  be  cut  is  heated  to  white  heat  along  the  line  where  it 
is  to  be  cut  afterwards.  The  oxygen  supply  is  then  turned  on 
and  the  current  directed  against  the  metal  along  the  cutting 
line.  Under  the  action  of  the  oxygen  the  autogenous  burning 
of  the  iron  starts  immediately  and  the  sheets  are  cut  into  pieces 
with  sharp  edges. — Electrochem.  and  Met.  Ind.,  August. 


BOOK  REVIEW. 

l.\  Telegr.vphie  Sans  Fils.  Par  E  Monnier.  Preface  de 
E.  Branly.  Paris :  H.  Dunod  et  E.  Pinat.  142  pages. 
illustrated.     Price,  2  francs. 

.\s  the  title  implies,  this  little  volume  is  written  for  the 
purpose  of  popularizing  the  subject  of  wireless  telegfraphy 
Hence  the  simple  elementary  details  which  are  given  of  a 
primary  battery,  a  Ruhmkorff  coil,  a  Hertzian  oscillator  and 
Branly  coherer.  These  are  followed  by  a  brief  description  of 
the  relay,  antenna  and  other  necessary  parts  of  a  wireless 
outfit. 

Under  the  heading  of  telemechanics,  reference  is  made  to 
the  control  of  various  mechanisms  and  devices  from  a  dis- 
tance by  means  of  electric  waves.  Such  instances  are  given 
as  the  starting  of  ventilating  machinerj*.  the  blowing  up  of 
submerged  mines,  and  the  direction  of  torpedoes.  Details  of 
how  all  this  can  be  done  are  not  given 

This  little  work  can  be  read  with  interest  and  advantage  by 
the  nen -technical  reader. 


August  17,  1907. 


ELECTRICAL      WORLD 


Compact  Resistance   Unit. 

The  resistance  unit  illustrated  herewith  consists  of  a  singl* 
layer  of  high-grade  resistance  wire  embedded  in  Di-el-ite,  a 
material  having  the  same  strength  and  mechanical  qualities  as 
good  bluestone.     When  desired,  the  unit  can  be  made  ironclad. 


.iMPALX  Kh 


-AUTOMATIC 
STARTER. 


in  which  form  11  will  withstand  ;i  -""siderable  amount  of 
mechanical  abuse.  For  intermittent  work  ilie  laigo  "pec'fi'' 
heat  of  Di-el-ite  permits  of  a  high  rate  of  work,  while  for 
continuous  service  the  resistance  unit  produces  excellent  results. 
Units  of  the  above  type  are  built  for  resistances  varying  from 
I  to  10,000  ohms.  They  are  manufactured  by  Charles  Wirt  & 
Company.  Philadelphia,  Pa. 


Self-Starter  for   Motor  Service. 


Herewith  is  illustrated,  Figs.  I,  z  and  ,;,  a  simple  form  of 
self-starter  manufactured  by  the  Ward  Leonard  Electric  Com- 
parry,    of    Bronxville,    N.    Y.,    together    with    wiring    diagrams 


HC.   2  — MOTOR   STAHTEK    USfcD  WITH   A   SELF-CLOSING   SWITCH. 

for  same.  The  diagram,  Fig.  2,  shows  <he  .•self-starter  in  use 
with  a  self-closing  switch,  and  Fig.  j  shows  it  with  a  Ward 
Leonard  float  switch.  The  self-starter  is  equipped  with  a  no- 
voltage  release  protective  device.  The  resistance  is  in  the  form 
of  enamelled  resistance  units  of  the  enclosed  ventilated  type, 
readily  removable  It  is  simply  necessary  to  close  a  switch 
and  the  device  will  automatically  start  any  kind  of  direct 
current  motor  of  its  rated  horse-power  and  vollagc  with  which 


it  is  used.  This  fact  is  an  important  one,  for  it  makes  the 
starter  universal  and  assists  the  purchaser  as  it  is  only  necessary 
to  state  the  line  voltage  and  the  horse-power  of  the  motor. 

A  self-starter  of  this  character  is  an  economical  device  in 
more  ways  than  one,  as  it  takes  the  starting  operation  out  of 
the  hands  of  unskilled  men,  leaving  it  merely  necessary  to  push 
a  button  or  close  a  switch. 


Steel   Reels  and  Spools  for  Wire  and  Cable. 

For  years  it  has  been  the  practice  to  ship  wire  and  cable  on 
heavy  wooden  reels,  while  the  smaller  sizes  of  wire  are  wound 
•  in  •H'ooden  spools.     Not  only  is  this  still  true  of  shipping,  but 


KIG.    3. —  MOTOR    STARTER    USED    WITH    A    TANK    SWITCH. 

also  in  the  handling  and  rehandling  of  wire  for  various  pur- 
poses. The  cumbersome  wooden  reel  is  an  easy  prey  for  rough 
usage  and  naturally  necessitates  much  repair  work  in  order  to 
be  kept  tit  for  service.  The  Frank  Mossberg  Company,  of 
Attleboro,  Mass.,  has  brought  out  a  line  of  patented  pressed 
steel  reels  and  spools  to  take  the  place  of  the  wooden  devices 
now  m  use.     The  reels  and  spools  are  made  with  diameters  of 


I'RKSSKI)    STKKL    KEKl.. 

rtangcs  varying  from  2%  ins.  to  48  ins.  and  combine  strength 
with  moderate  weight.  Twenty-five  different  varieties  of  reels 
are  made  and  special  sizes  are  procurable  to  meet  certain  re- 
quirements. The  steel  reel  is  much  more  economical  and  serv- 
iceable than  the  old  style  wooden  arrangement  it  is  designed  to 
supplant  and  may  be  uscil  in  connection  with  handling  wire 
'o  braiding  and  twisting  machines,  vulcanizing  wire,  windini; 
magnet  and  fuse  wire,  shipping  wire  and  cable. 


i-     V_-      I       I\     i     ^-^     ."i 


Flush   Push  Button   Switch  and  Wall   Cases. 


I'Ih-  accompanying  illustrations  show  respectively  an  iron  con- 
duit box,  a  single  wall  case  with  knock-out  holes,  a  two-gang 
wall  case,  and  a  shallow  push  button  switch  in  wall  case,  brought 
out  by  the  Machcn  &  Mayer  Electrical  Manufacturing  Company. 
of  Philadelphia,  Pa.  Tlie  wall  cases  are  made  of  sheet  steel 
and  arc-  two  inches  deep.  They  are  provided  with  four  knock- 
out plugs,  two  in  each  end.  The  plugs  are  locked  in  position 
in  such  a  manner  that  any  one  of  them  can  be  readily  knocked 
out  by  a  blow  from  a  liammer  without  interfering  with  the 
others.  Tlie  company  also  makes  an  extra  unit  by  means  of 
which  gang  boxes  can  be  readily  made  by  fastening  the  units 
together  with  one  single  box  and  steel  strips  furnished  for  the 
purpose  This  enables  the  contractor  to  carry  a  stock  ol 
single   bo\(^   .uul   units   whicli   may   be   made   into  gang  boxes 


FU;.    I. -^IKO-N    CONDUIT   SWimi  FIG.    2. — WALL  CASE. 

HON. 
as  required.      TIh-  wall  c.ises  while  only  two  inches  deep  allow 
as  much  space  for  wiring- with  the  company's  shallowest   flush 
push  button  switches  or  its  receptacles  as  a  box  one  inch  deeper 
will  allow  with  switches  of  other  makes. 

The  conduit  Ijo.xcs  are  made  for  from  one  to  ten  gangs  and 
are  two  inches  deep.  They  are  designed  to  allow  ample  room 
for    wiring    the    company's    switches    and    receptacles    and    are 


Manufacture  ot  Dynamo-Electric  Machinery 
at  Sandusky,   Ohio. 

J  he  Warren  Electric  Manufacturing  Company,  as  a  result 
of  costly  and  unfortunate  experiments  with  a  new  type  of  steam 
turbine,  which  it  proposed  to  introduce,  went  into  the  hands 
of  receivers  in  October,  1905,  and  in  March,  1907.  its  business 
was  sold  out  by  order  of  the  court,  at  public  sale  to  the  highest 
bidder.  The  purchaser  was  the  Warren  Electric  Manufacturing 
Company,  of  Sandusky,  Ohio,  a  new  corporation  formed  with 
$175,000  capital,  all  paid  in. 

As  a  result  of  these  events  and  changes,  the  new  company 
not  only  has  an  excellent  shop  equipment,  but  plenty  of  working 
capital.  .\'ot  satisfied,  however,  with  its  plant  as  acquired,  it 
has  already  installed  a  number  of  modern  machine  tools,  and 
is  to  add  still  further  to  its  facilities  in  this  respect.  A  view 
is  shown  herewith  of  the  present  interior  of  the  shop,  where 
several  large  alternators  are  under  construction. 

The  old  company  made  only  alternators  of  the  inductor 
type,    and    in    comparatively    small    sizes,    whereas    the    present 


FIG.     4. — FLUSH     Pl-SH-BUTTO.N 
SWITCH. 

company  niaiuifaclures  both  inductor  and  revolving-field  alter- 
nators up  to  750  kw.  Some  such  machines  are  now  under 
construction.  The  company  is'  also  about  to  put  on  the  market 
a  full  line  of  alternating  and  direct-current  motors,  which 
will  embody  some  novel  features  and  will  be  described  later. 
The  president  of  the  Warren  Electric  Manufacturing  Com- 
Ii.iiiy   i~   Willard   TI     Xason.   who   is   also  vice-president   of   the 
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|)iovided   wilh   knock-out"  plugs   of   the   same   character   as   the 
wall   cases. 

The  company's  shallowest  flush  push  button  switch  will  fit 
any  standard  box,  giving  an  inch  more  space  for  wiring  in 
the  box  than  any  other  switch  on  the  market.  This  is  an  ad- 
vantage especially  -where  there  are  splices  in  the  wires  or  a 
cable  running  into  a  box  when  it  has  been  found  impossible 
to  install  the  ordinary  switch  without  the  use  of  a  wood  mat 
in  some  cases.  t  • 


Brilliant  Electric  Company,  and  is  well  known  in  the  electrical 
field.  Mr.  Xorman  L.  Hayden,  the  vice-president  and  general 
manager,  was  for  ten  years  president  of  the  Hayden  &  Derby 
Manufacturing  Company,  of  New  York,  and  founder  also  of  the 
\.  L.  Hayden  Manufacturing  Company,  of  Columbus.  Ohio, 
in  which  he  is  still  a  very  large  stcx-kholder.  Mr.  Frank 
Warren,  the  secretary,  was  for  years  sales  manager  of  the  old 
company  and  is  widely  acquainted  in  this  department  of  electric- 
al industry. 


August  17,  1907. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— Jobbing  trade  in  fall'  and  winter 
goods  was  active  at  the  leading  cities,  country  merchants  being 
in  large  attendance  and  operating  freely  as  a  rule.  Retail  sales  of 
seasonable  merchandise  w'ere  liberal,  although  at  some  points 
customary  midsummer  quiet  is  noted.  While  payments  are 
somewhat  irregular,  mercantile  collections  show  distinct  im- 
provement on  the  whole.  .A  few  labor  disputes  are  pending,  but 
there  is  little  interruption  in  the  leading  industries,  most  manu- 
facturing plants  working  full  time  and  holding  orders  that 
promise  continued  activity.  Commodity  prices  are  lower,  es- 
pecially in  cases  where  speculative  inflation  existed,  favorable 
weather  having  greatly  improved  crop  prospects.  Railway  earn- 
ings for  July,  complete  for  four  weeks,  show  a  gain  of  9.3 
per  cent  over  the  same  month  last  year,  and  foreign  commerce 
at  the  port  of  Xew  York  indicated  an  increase  of  $4,582,514  in 
value  of  imports  as  compared  with  a  year  ago.  Ideal  weather 
is  reported  for  corn,  except  in  parts  of  the  Southwest :  advices 
from  the  spring  wheat  section  are  better  than  for  some  time, 
and  the  hot  weather  benefits  cotton.  Winter  wheat  yields  are 
also  better  than  were  earlier  indicated,  but  oats  are  turning 
out  short  and  light.  In  the  Southwest,  Northwest  and  at  large 
Eastern  centers,  sentiment  as  to  fall  trade  has  been  helped  by 
these  developments,  and  fall  buying  is  becoming  more  noticeable, 
as  country  merchants  are  coming  in  in  increasing  numbers.  In 
some  of  the  large  industries,  however,  quieter  trade  is  reported 
in  some  branches,  with  prices  easing.  Pig  iron  and  some  fin- 
ished lines  are  reported  lower,  and  reports  show  less  activity 
in  current  building.  Steel  rails  were  in  relatively  good  di'mand, 
considering  the  volume  of  orders  placed  earlier  in  the  year; 
new  business  aiuounts  to  about  40.000  tons.  Demand  for  plates 
continued  strong,  car  builders  and  shipyards  being  the  principal 
factors.  In  the  West  specifications  for  structural  material  came 
in  quite  fully,  but  new  business  was  quiet.  Old  material  is 
in  heavy  supply  and  prices  are  lower.  Although  copper  has 
finally  worked  below  20  cents,  many  in  the  metal  trade  look 
for  still  lower  prices.  Bradstrcct's  reports  157  business  fail- 
ures during  the  week  ending  -Aug.  8,  against  142  in  the  previous 
week  and  137  in  the  corresponding  week  last  year. 

THE  CHICAGO  SUBWAY.— It  is  stated  from  Chicago  that 
the  chief  concern  of  the  Chicago  Subway  at  the  present  time  is 
noi  how  much  it  can  show  in  earnings,  but  how  well  it  can 
handle  freight.  The  volume  of  traffic  offered  is  expanding 
daily.  The  Chicago  &  Western  Telephone  Company  closed  a 
contract  early  in  the  year  for  the  lease  of  the  tunnel  company's 
telephone  system.  Plans  are  completed  for  rushing  work  on  the 
installation  of  loo.ooo  automatic  telephones.  There  are  only 
7000  or  8000  such  instruments  in  use  now,  hut  according  to  the 
terms  of  the  contract  there  must  he  20,000  by  the  end  of  the 
first  year,  and  not  less  than  io,ono  additional  each  succeeding 
year  until  the  total  has  reached  ino.ooo.  An  order  for  all  the 
equipment  was  placed  some  time  ago  with  the  Automatic  Elec- 
tric Company,  involving  about  $4,000,000.  The  lessor  company 
collects  all  revenue  until  20,000  instruments  are  installed,  but 
its  compensation  will  be  only  $5  per  year  for  each  telephone 
if  the  agreement  is  carried  out.  Then  the  lease  will  1)e  signed 
and  the  new  company  will  pay  $1,500,000  for  the  plant  as  it 
stood  Jan.  i,  1907.  The  lease  runs  during  the  life  of  the 
franchise,  27  years.  Subsidiary  companies  will  take  care  of  the 
long  distance  business. 

UTILIZING  TOLT  RIVER.— The  Tolt  Power  &  Transpor- 
tation Company  has  petitioned  for  the  condemnation  of  certain 
lands  in  King  Comity  adjacent  to  the  Tolt  River,  State  of 
Washington.  The  company  was  organized  to  utilize  the  water 
power  of  the  Tolt  River  and  to  convey  water  by  ditches  or 
flumes  to  points  of  use,  and  also  to  develop  and  furnish 
electric  power  to  cities  and  towns  in  King  County.  The  petition 
slates  that  there  is  urgent  demand  for  50,000  electric  horse- 
power in  the  cities  and  towns  ..f  King  Comity,  and  in  order  to 
supply  it  the  petitioners  intend  in  secure  franchises  and  rights- 
of-way.     It  is  staled  in  the  pciitioii  that  the  company  does  not 


uaiit  the  limber  condemned  now  on  the  lands  wliich  are  desirt-d, 
and  that  it  is  willing  the  present  owners  should  cut  it  off.  The 
lands  desired  are  owned  by  the  Weyerhaeuser  Timber  Company 
and  the  Thomas  Irvine  Timber  Company. 

THE  NEVADA-CALIFORNIA  POWER  COMPANY,  after 
more  than  a  year  of  quiet  work,  has  announced  its  plans  for 
the  complete  gridironing  of  the  state  of  Nevada  with  high 
voltage  power  lines,  which  will  call  for  the  expenditure  of 
more  than  $15,000,000  and  will  establish  the  longest  power 
circuits  in  the  world.  This  company  now  owns  a  third  of  the 
ta.xable  land  in  -Alpine  County  in  California,  where  it  has 
power  generating  facilities  of  the  most  extensive  character. 
Thence  it  will  run  power  lines  that  not  only  will  supply  Reno, 
Carson,  Virginia  City,  Goldfield,  Tonopah,  Rhyolite  and  all  of 
the  southern  Nevada  mining  camps,  but  will  reach  over  into 
Greenwater  and  Death  Valley  copper  districts  and  thence  clear 
across  the  state  of  Nevada  to  Ely  and  the  Cherry  Creek 
mining  district  with  a  loo.ooo-volt  line. 

THE  TELLURIDE  POWER  COMPANY,  which  owns  ex- 
tensive power-plant  properties  in  Colorado,  Utah  and  Idaho,  and 
of  which  L.  L.  Nunn  is  manager,  has  secured  the  Bear  Lake 
reservoir  site  and  will  impound  the  flood  waters.  These  will 
be  used  for  the  irrigation  of  some  30,000  acres  of  land,  but 
the  principal  feature  of  the  enterprise  is  the  generation  of 
power  which  will  be  taken  soutlnvard  for  use  in  Utah.  The 
project  is  on  a  large  scale.  Four  lumdred  cars  of  pipe  are  ar- 
riving. The  pipe  line  is  eight  feet  in  diameter.  Five  miles  of 
this  pipe  will  be  laid  down  the  canyon,  securing  a  head  of  some 
500  feet  for  the  feed  pipe  supplying  the  water  wheels.  This 
plant  will  cost  about  $2,000,000,  and  is  the  greatest  undertaking 
of  the  kind  in  the  state. 

GENERAL  ELECTRIC  ORDERS.— A  statement  issued  by 
the  General  Electric  Company  shows  that  the  company  in  the 
first  six  months  of  the  current  fiscal  year  received  orders 
aggregating  a  valuation  of  $35,096,117.  as  compared  with  $28.- 
9C6.922  in  the  corresponding  period  of  last  year.  Sales  billed 
in  the  first  half  of  tlie  current  fiscal  year  aggregated  $35,406,878, 
as  compared  with  $25,915,762  in  the  corresponding  period  of 
last  year.  The  company  is  pursuing  .1  conservative  policy, 
however,  as  to  the  immediate  future,  believing  that  the  ami- 
corporation  agitation  must  necessarily  tend  to  restrict  new  busi- 
ness, until  there  is  a  change  for  the  better. 

PALACE  HOTEL.  SAX  FRAXCISCO.— The  Palace  Hotel 
Company  has  accepted  the  bid  of  the  Wesliiighouse  Electric 
&  Manufacturing  Company  for  four  300-kw,  three-wire,  250- 
volt,  150-r.  p.  in.  engine-type  generators,  together  with  four 
generator  panels  and  nine  feeder  panels.  Each  feeder  will  be 
protected  by  an  automatic  circuit-breaker,  mounted  on  the 
feeder  panel.  The  complete  electrical  equipments  will  be  in- 
stalled under  the  supervision  of  the  Westinghouse  engineers. 

BIDS  INVITED  FOR  PLANT.— Bids  will  he  received  until 
Aug.  27  at  the  City  Hall  of  Trenton.  III.,  for  furnishing  and 
erecting  addition  to  building,  engine,  dynamo,  switchboard, 
heater,  boiler  feed  pump,  piping  and  pole  line  material,  for 
extending  the  present  direct-current  three-wire  lighting  system. 
Specifications  are  on  (ile  al  the  oHice  of  Xcwlon  Rule,  city 
clerk,  at  Trenton,  III.,  and  at  the  office  of  the  engineer,  W.  A. 
Fuller,  1 1 22  Chemical  Building,  Si.  Louis,  Mo. 

WEST  POINT,  GA.,  DRVELOPMEX  T.- Among  the  recent 
developments  in  the  South,  there  is  little  doubt  that  the  under- 
taking of  the  West  Point  Manufacturing  Company,  of  West 
Point,  Ga.,  is  one  of  the  most  extensive  of  the  current  year. 
This  company  through  its  engineers,  Mr,  Chas.  T.  Main,  of 
Boston,  Mass.,  and  his  hydraulic  experl,  Mr,  John  E.  Porter, 
is  making  an  installation  at  Langdale,  .\la.,  a  few  miles  below 
West  Point,  which  will  harness  the  waters  of  the  Chattahoochee 
River.  A  reinforced  concrete  power  house  approxiinalely 
40  feet  wide  by  200  feet  long  will  he  built  at  one  end  of  the 
dam,  and  in  this  plant  will  he  installed  the  hydraulic  and  elec- 
trical machinery.  The  hydr.iulic  c(|uipmeiU  will  consist  of  two 
.^9  in.  and  eight  60  in,  iiniiroved  Xew  American  turbines  which 
will  he  of  the  vertical  shaft  type  .ind  arranged   for  installation 
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in  open  concrete  Humes.  These  turbines  will  operate  under 
13  ft.  head  and  develop  over  3000  horse-power.  The  vertical 
shafts  will  be  extended  sufficiently  to  place  the  gearing  and 
harness  work  for  the  horizontal  shafts  on  the  power-house  floor 
approximately  10  feet  above  head  water  level.  Each  of  the 
39  in.  wheels  will  drive  by  means  of  bevel  mortise  gears  a  hori- 
zontal shaft  at  168  r.  p,  ni.  from  which  a  loo-kw  exciter  will 
be  belted.  Four  of  the  60  in.  turbines  will  drive  a  750-kw, 
150-r.  p.  in.,  3-phase,  revolving-field,  60-cycle  generator,  there 
being  two  turbines  on  each  side  of  the  generator,  connected 
by  means  of  bevel  mortise  gears  to  horizontal  shafts  which  will 
be  directly  coupled  to  both  ends  of  the  generator  shaft.  The 
other  for  60  in.  turbines  will  be  divided  into  two  parts,  each  con- 
sisting of  two  wheels  geared  to  a  common  jack  shaft  and  direct- 
connected  to  a  550-kw,  150-r.  p.  m.,  3-phasc,  revolving-field,  60- 
cycle  generator.  There  will  be  19  sets  of  head  gates  for  regu- 
lating the  flow  of  the  water  into  the  wheel  chambers,  each  of 
these  gates  being  about  8  ft.  6  ins.  wide  and  10  ft.  6  ins.  high, 
of  the  double-stem  type  and  operated  by  special  worm  wheel 
and  spur  rack  hoisting  mechanisms.  The  water-wheel  machin- 
ery complete  with  all  gearing  harness  work,  head  gate  hoists, 
trash  racks,  etc.,  is  being  built  by  the  Dayton  Globe  Iron  Works 
Company,  of  Uaylou,  Ohio,  while  the  electrical  apparatus  will 
be  furnished  by  (be  VVestinghousc  Electric  &  Mamifacturin  ; 
Company. 

VVKSTINGllOUSb;  BUSINESS.— If  the  country  is  on  the 
eve  of  a  business  recession,  says  the  Wall  Street  Journal,  the 
showing  of  the  Westinghouse  companies  does  not  reflect  it. 
It  is  significant  Ibat  all  of  the  Westinghouse  companies  are  not 
only  working  to  their  full  capacities,  but  that  orders  continue 
to  l)e  received  in  excess  of  the  average  shipments.  The  West- 
inghouse Air  Brake  Company  closed,  on  July  31,  its  most  pros- 
perous fiscal  year  with  the  largest  gross  and  net  earnings  in 
its  history,  and  lias  now  more  men  on  its  payroll  than  at  any 
previous  time.  The  Union  Switch  &  Signal  Company,  which  is 
adding  to  its  plant  to  meet  Ihc  increased  demands  for  its  ap 
paratus,  has  in  gross  and  net  earnings  for  the  first  six  months 
of  the  present  year  exceeded  the  figures  of  the  corresponding 
period  of  last  year,  indicating,  with  orders  and  contracts  in 
hand,  that  more  men  rather  than  less  will  be  required  in  the 
near  future.  The  Westinghouse  Machine  Company,  makers  of 
turbines,  gas  and  steam  engines,  has  also  shown  a  large  increase 
in  gross  and  net  earnings  for  the  first  four  months  of  the  pres- 
ent year,  and  has  a  large  volume  of  orders  in  hand  which  is 
being  constantly  augmented  by  the  receipt  of  important  new 
ones.  The  Westinghouse  Electric  &  Manufacturing  Company 
continues  to  improve  its  showing  in  shipments  and  in  receipt  of 
new  and  profitable  orders.  It  is  now  expected  that  the  Electric 
Company's  shii)nients  for  August  will  be  greater  than  in  any 
previous  month  of  its  history,  and  with  the  new  orders  already 
received  orders  for  the  month  will  be  in  excess  of  shipments. 

A  WONDERFUL  BATTERY  of  the  primary  type  is  again 
heralded  to  a  waiting;  world  in  the  following  special  dispatch 
from  Milwaukee,  of  Aug.  8:  "A  company  has  been  formed  in 
Milwaukee  with  $5,000,000  capital  to  put  on  the  market  a  new 
battery  which  will  provide  electric  light,  heat  and  power  at 
astonishing  prices.  A  house  can  be  fitted  up  for  $200,  it  is 
declared,  and  the  company  will  retain  $175  of  this  as  profit. 
Frank  C.  Curtis,  a  local  chemist,  has  discovered  a  chemical  com- 
pound which,  used  in  a  new  style  of  battery,  develops  great  power. 
The  device  has  been  in  use  on  the  Northwestern  Railway  for 
three  months  and  in  cars  of  the  Pullman  Company  for  the  same 
time  and  will  be  installed  on  all  cars  of  these  coiupanies.  The 
new  company  has  as  its  leading  stockholders  the  Pullman  Com- 
pany, President  Marvin  Hughitt  of  the  Northwestern  Railway. 
President  Underwood  of  the  Erie  Railway,  E.  H.  Johnson, 
superintendent  of  the  Western  Union  at  New  York;  Frank 
Taber,  of  Denver,  a  mining  engineer,  and  others.  The  company 
will  not  put  its  stock  on  (he  market,  the  entire  amount  having 
been  subscribed  for  after  the  railroad  test  was  completed." 
President  Underwood  doesn't  seem  to  know  much  about  this, 
and  Superintendent  Johnson  is  an  unknown  quantity. 

TRUCKEF.  RIVER  DEVELOPMENT.— The  Nevada  Con- 
solidated Mining  &  Milling  Company,  Reno,  Nev.,  has  an  ex 
tensive  electrical  equipment,  comprising  an  85-kw,  three-phase. 
I  ISO-volt,  60-cycle  generator  belted  to  an  Erie  automatic  engine, 
supplying  the  town  of  Olinghouse  with  light  and  power,  and 
the  mines  of  the  Nevada  Consolidated  in  the  White  Horse 
district.  The  50-stamp  mill  belonging  to  the  above  company  is 
situated  six  miles  below  on  the  Truckee  River,  and  the  arc  and 


incandescent  lighting  and  nine  motors  already  installed  are 
driven  by  a  75-kw,  250-volt,  direct-current  generator,  belted  to 
an  Erie  engine.  The  company  is  preparing  to  instal  a  600-hp 
hydroelectric  plant  on  the  Truckee  River,  having  contracted 
with  the  Government  for  the  necessary  power  to  be  taken  from 
the  Truckee-Carson  irrigation  canal  Fifty  more  stamps  are 
to  be  added  to  the  mill,  and  the  entire  100  will  be  motor  driven 
The  Nevada  Consolidated  also  controls  the  Wadsworth  Light  & 
Power  Company  supplying  that  town  with  electricity  and  water. 
Hence  the  Nevada  Consolidated  Company  is  in  the  market  for 
quite  a  large  amount  of  equipment.  .\\\  the  existing  plant  is 
Westinghouse.     Mr.  Frank  Huff  is  the  chief  electrician. 

POWER  IN  TEXAS.— According  to  advices  from  Rockdale, 
Tex.,  Messrs.  Joseph  J.  Henry  and  T.  B.  Burbridge,  of  Denver. 
Colo.,  have  been  there  in  the  interests  of  a  proposed  $3,500,000 
electric  power  system  in  the  lignite  fields  near  the  town  of 
Rockdale.  This  concern  will  erect  a  large  power  plant  in  the 
coal  fields  and  transmit  to  cities  over  the  state.  The  plan  ii 
to  offer  each  local  company  a  fair  price  for  their  plant  and 
franchise  and  if  they  refuse  to  sell,  secure  a  franchise  and 
freeze  the  little  concerns  out.  But  where  little  concerns  will 
contract  to  use  their  power  they  oflfer  the  same  to  them  at  a 
lower  rate  than  the  present  cost  of  production.  Mr.  Burbridge. 
in  addition  to  a  franchise  in"  Waco,  now  has  option  on  plants 
in  Taylor,  Teinple,  Rockdale,  Waco,  Cameron,  Bryan,  Hearnc. 
Calvert,  Belton  and  one  representative  is  now  working  on 
Austin  and  Houston,  while  others  close  with  Brenham,  Marlin, 
Palestine,  Georgetown  and  other  towns  in  the  circuit. 

WHERE  IT  HURTS.— A  special  dispatch  from  Boston,  of 
.\ug.  13,  says :  "A  Boston  capitalist  who  has  created  many 
millions  of  wealth  in  the  building  of  street  railways,  water 
powers,  etc.,  says :  'The  administration  has  started  a  wave  of 
hysterical  prejudice  against  corporate  interests  from  the  At- 
lantic to  the  Pacific  over  which  the  President  no  longer  has 
control  and  which  he  could  not  stop  if  he  desired  to.  It  is  a 
counterpart  of  the  Granger  agitation  in  the  70's,  which,  when 
started,  had  to  run  its  cours  ■.  I  have  plans  in  embryo  for  the 
organization  of  two  immense  water  power  propositions,  but  I 
have  shelved  them  for  12  months,  for  I  realize  that  it  would  be 
foolhardy  to  attempt  to  finance  any  new  propositions  now  and 
I  can  see  no  promise  of  any  change  in  conditions  for  a  year. 
Business  will  naturally  feel  the  effect  of  the  general  suspension 
of  niw  construction  and  new  enterprise.'"  

CHICAGO  DRAINAGE  POWER.— It  is  stated  that  the 
Department  of  Electricity  of  the  city  of  Chicago  is  making 
preparations  to  extend  the  underground  conduit  system  for  its 
various  wires.  Several  extensions  will  be  made  at  different 
points  about  the  city,  but  the  principal  part  of  the  present  work 
will  be  the  construction  of  a  new  conduit  on  Western  Avenue 
to  accommodate  the  cables  which  will  carry  the  electrical  energy 
contracted  for  from  the  Lockport  plant  on  the  Drainage  Canal. 
Over  38.000  feet  of  six-duct  and  eight-duct  conduit  will  be  laid 
in  concrete. 

MECHANICAL  DRAFT  for  boilers  is  being  installed  by 
the  B.  F.  Sturtevant  Company,  of  Boston,  Mass..  for  the  Kitson 
Machine  Shops.  Inc..  Lowell,  Mass. ;  R.  B.  Whitacre  &  Co., 
St.  Paul,  Minn. ;  State  Hospital,  Morganton,  N.  C. ;  Bcmis  & 
Call,  Springfield.  Mass. ;  General  Chemical  Company.  Dundee. 
N.  J.:  General  Chemical  Company,  Laurel  Hill,  L.  I.;  Love- 
grove  &  Company.  Inc..  Philadelphia.  Pa.,  and  International 
Paper  Company,  Otis  Mill.  Chisholm,  Me. 

SOUTH  CAROLINA  POWER.  — The  Savannah  River 
Power  Company  has  begun  development  work  at  Cherokee  Falls 
and  Calhoun  Falls,  on  the  Savannah  River,  below  .Anderson. 
S.  C.  About  40.000  electrical  horse-power  will  be  developed. 
A  large  cotton  mill  has  been  built  at  Calhoun  Falls,  two  and 
one-half  miles  from  the  power  site.  Other  developments  are 
contemplated  in  the  vicinity. 

.^NTI-TRUST  W.^R.— The  attorneys  general  of  the  Missis- 
sippi Valley  states  met  at  St.  Louis  on  Aug.  12.  to  formulate 
plans  for  a  National  conference  of  attorneys  general,  at  which 
concerted  action  to  enforce  various  state  anti-trust  laws  can 
be  arranged.  The  meeting  was  at  the  invitation  of  .Attorney 
General  Herbert  S.  Hadlcy.  of  Missouri. 

THE. NORTHERN  ENGINEERING  WORKS,  crane  build- 
ers, Detroit,  Mich.,  have  installed  power  station  cranes,  one 
of  20  tons  capacity  for  the  Toledo  Gas  &  Electric  Company, 
and  two  of  ao  tons  capacity  in  the  Murphy  Power  Plant  a: 
Detroit.    Mich. 
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'■  THE  WEEK  IN  WALL  STREET.— Various  influences  were 
at  work  during  last  week  to  supplement  the  fervent  heat  of 
summer  in  taking  the  elasticity  and  spring  out  of  the  stock 
market.  In  England,  consols  went  to  their  lowest  point  in 
60  years,  back  to  the  levels  of  the  days  when  Louis  Napoleon 
was  planning  coups  d'etat  and  new  empires  and  alarming  the 
good  folk  across  the  Channel.  In  the  Mediterranean,  France 
and  Spain  have  been  hammering  at  the  seaward  gates  of 
Morocco,  while  Germany  looked  on  in  ill-concealed  envy  and 
disgust.  In  these  United  States,  the  height  of  the  wave  of 
hatred  and  revenge  against  trusts  was  seen  in  the  infliction  of  a 
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tnie  of  nearly  $30,000,000  on  that  sinner  and  scapegoat,  thu 
.Standard  Oil  Company,  for  rebating,  and  for  indulging  in 
practices  that  are  only  too  common,  but  which  in  the  case  of 
these  big  "combines"  are  subject  to  well-defined  legal  pains 
and  penalties.  On  top  of  all  this  has  come  the  threat  of  other 
fines  on  the  railroads.  A  market  that  held  its  own  under  all 
these  adverse  conditions  would  be  a  marvel.  People  who  are 
tired  of  prosperity  never  have  to  suffer  long  from  the  grievance, 
and  last  week  saw  losses  inflicted  on  the  nation  that  hardly 
a  civil  war  could  match.  There  must  and  will  be  a  change, 
a  swing  of  the  pendulum  toward  the  sane  and  normal,  but  in 
the  meantime  we  must  all  take  part  of  the  loss  forced  upon  the 
country  as  a  whole  by  the  exaggerated  fear  of  capital  in  a  day 
when  labor  earns  more  than  it  ever  did  and  when  capital  never 
received  so  small  a  percentage  of  the  wealth  it  helps  to  create. 
Fortunately  there  are  signs  of  sober  second  thought,  and  even 
•ihould  prices  go  lower  they  will  merely  offer  the  greater  in- 
ducement to  investors  and  the  growing  number  of  those  who 
-ave  something  every  year.  The  course  of  prices  during  the 
week  was  downward  and  then  to  a  lower  scale,  and  the  de- 
pression of  last  March  has  been  more  than  equalled.  The  above 
rablt-  gives  the  quotations  of  Aug.  13. 

INDEPENDENT  TELEPHONE  BONDS.— Full  detail> 
have  been  given  out  of  the  proposed  reorganization  plan  devised 
by  the  committee  of  three  for  the  United  States  Independent 
felephone  Company.  The  agreement  which  the  bondholder^ 
art  asked  to  sign  binds  them  to  take  bonds  of  the  new  com 
pany  that  will  be  formed  as  the  result  of  the  rcorgani/.ation 
to  an  amount  equal  to  20  per  cent  of  their  present  holding  of 
bonds.  The  consents  are  not  to  become  binding  unless  signed 
by  90  per  cent  of  the  bondholders  of  the  United  States  and 
Securities  companies.  The  new  company  will  issue  $6,000,000 
stock  and  $3,250,000  bonds.  With  each  purchase  of  bonds  the 
bondholders  of  the  United  States  company  will  receive  40  per 
cent  of  stock,  based  on  the  present  holdings ;  each  bondholder 
of  the  Securities  company  will  receive  45  per  cent  of  his  present 
holdings.  The  existing  property,  which  includes  the  Strombcrg 
Carlson  Company,  is  regarded  as  being  worth  twice  the  amount 
of  the  bonds.  Persons  who  own  a  $1,000  bond  of  the  United 
States  company,  upon  paying  $2rx)  will  receive  $200  in  bonds  of 
the  new   company,  and  $400  in   ■^tock.     Karh  person  owning  ;i 


$1,000  bond  of  the  Securities  company  will  receive,  on  paying 
$200,  bonds  of  the  new  company  for  $450  and  stock  for  $400. 
The  bonds  of  the  Securities  company  are  regarded  as  much 
more  valuable  than  those  of  the  United  States  company;  hence 
the  larger  percentage  of  bonds  and  stock  of  the  new  company 
.given  for  the  payment  of  the  20  per  cent  of  the  face  value  of 
the  present  bonds  that  will  be  foreclosed.  The  plan  specifies 
the  uses  to  which  the  $3,000,000  of  bonds  are  to  be  put.  The 
exact  division  will  be :  Rochester  Telephone  Company,  $&40,ooo ; 
Syracuse  Telephone  Company,  $840,000;  Utica  Telephone  Com- 
pany, $70,000;  Stromberg-Carlson  Company,  $1,000,000.  The 
Sl, 000,000  is  furnished  to  the  Stromberg-Carlson  Company  by 
purchasing  and  carrying  the  outstanding  notes  of  the  company, 
aggregating  $775,000,  and  lending  the  company  $225,000.  The 
sums  to  be  furnished  the  Rochester.  Syracuse  and  Utica  cora- 
lianies  will  enable  such  companies  to  pay  off  all  floating  in- 
debtedness and  make  ^ul)stantial  provision  for  the  extension  and 
completion  of  these  systems  on  a  business  basis  There  is  a 
margin  of  $250,000  left  out  of  the  $3,000,000  bond  issue  for 
emergencies.    It  is  proposed  to  raise  telephone  rates  all  around. 

BOSTON  EDISON  GROWTH.— Advices  from  Boston  dis- 
cuss the  local  situation  as  follows :  "Since  the  Edison  Company 
declared  the  extra  dividend  of  i  per  cent  on  its  stock  last  June, 
the  question  has  naturally  arisen  as  to  its  continuance.  Speak- 
ing of  the  company's  dividend  policy,  an  official  says :  'When 
the  directors  at  their  last  meeting  voted  to  declare  an  e.xtra 
dividend  of  i  per  cent,  their  action  was  based  on  the  results 
for  the  year  ended  June  30  last.  The  net  earnings  for  thai 
period  were  so  satisfactory  that  the  directors  felt  justified  in 
making  an  extra  disbursement,  especially  as  a  reduction  in 
electricity  prices  had  been  made  to  consumers  during  the  year. 
As  to  the  continuance  of  the  extra  dividend  the  board  took  no 
position.  The  petition  now  before  the  gas  commissioners  for  a 
further  reduction  in  electricity  prices  is  a  factor  the  result  of 
which  will  have  a  bearing  on  any  further  extra  dividend 
declarations."  Prices  of  the  Edison  Company  of  Boston  have 
averaged  8  per  cent  to  10  per  cent  lower  this  year  than  during 
the  previous  year,  and  the  custome-s  used  electricity  from  5 
per  cent  to  6  per  cent  longer  in  time  during  the  previous  year. 
The  gross  earnings  for  the  year  were  approximately  $4,050,000. 
against  $3,780,911   for  the  fiscal  year  ended  June  30,  1906." 

BELL  TELEPHONE  SITUATION.— .\dyices  from  Boston 
state  that  since  Jan.  I  last,  the  subsidiarj-  companies  of  the 
.American  Telephone  &  Telegraph  Company  have  been  making 
marked  progress  in  the  reduction  of  their  floating  debt.  It  has 
lieen  one  of  the  cardinal  principles  of  the  present  administration 
that  the  associate  companies  should  cut  down  the  total  of  their 
obligations  which  they  owe  either  to  the  outside  public  or  to 
the  Western  Electric  Company.  On  Dec.  31,  1906,  23  of  the 
subsidiary  companies  had  outstanding  accounts  payable  of 
$75>Sl8,45l,  against  which  were  bills  receivable  of  $16,941,282. 
leaving  a  net  floating  debt  of  $58,577,169.  Since  the  first  of 
the  year  15  of  the  associate  companies  have  issued  new  securi- 
ties to  the  extent  of  $45,736,100  for  the  reduction  of  floating 
debt,  etc.,  and  it  is  figured  that  the  floating  debt  has  thus  been 
reduced  70  per  cent  in  the  last  seven  months 

CUMBERLAND  TELEPHONE.— The  Cumberland  Tele- 
phone stockholders  have  approved  an  increase  in  the  authorized 
capital  stock  from  $20,000,000  to  $20,200,000.  The  increase  of 
$200,000  was  made  to  allow  suflScient  authorized  stock  to  meet 
the  October  subscriptions  on  the  $3,362,400  new  stock  offered  to 
•iloekholders  last  January.  The  final  payment  of  25  per  cent  is 
to  be  made  Oct.  i. 

QUEENS  ELECTRIC  BO.N'DS-  There  was  a  hearing  last 
week  before  Commissioner  McCarroll,  .New  York  City,  on  the 
.ipplication  of  the  New  York  &  Queens  Electric  Light  &  Power 
Company  for  the  approval  of  a  bond  issue.  The  company  ex- 
pects to  issue  bonds  for  aboti*  $1,000,000  The  mtmey  is  to  be 
used  for  extensions  and  improvements 

WILLIAMS  TELEPHONE  &  SUPPLY— An  involun- 
tary petition  in  bankruptcy  has  been  filed  against  the  Williams 
Telephone  &  Supply  Company,  by  the  White  Tool  & 
Supply  Company,  the  Cleveland  Tool  &  Supply  Com- 
pany and  Bates.  Fouls  &  Hull,  attorneys.  It  is  alleged  that 
the  company  owes  debts  of  about  $45,000,  and  that  it  has 
confessed  its  inability  to  pay  ihem. 

DIVIDENDS. — The  North  .Xmcrican  Company,  which  con- 
trols various  large  lighting  properties,  has  declared  a  quarterly 
dividend  of  l!4  per  rent  on  the  capital  stock,  payable  Sept.  2. 
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SAFFORD,  AJUZ, — The  question  of  constructing  an  electric  light  plant 
and  water   works  system  is  icj)orted  under  consideration. 

HEBKR,  AKK.— W.  H.  Horton  has  secured  a  franchise  to  install 
electric   light  atui  heating  plant   in   this  place. 

AI.AMKDA.  CM..— Plans  are  being  made  to  hold  an  election  to  vote 
on  the  i)rojiosition  to  issue  $300,000  in  hands  for  public  improvtnients 
which  include  the  erection  of  an  addition  to  the  power  house  of  the 
niunicipal  electric  light  plant,  the  installation  of  additional  machinery 
;md    the   construction    of   a    restrvoir. 

DUNSMUIR.  CAL.— The  Southern  Pacific  Railroad  Company  has 
made  application  for  permission  to  take  5000  miners'  inches  of  water  from 
the  Sacremcntb  River  at  Dunsmuir.  The  company  proposes  to  erect 
an  electric  plant  at  this  place  to  furnish  electricity  for  the  operation  of 
its  railway  shops. 

KXEIER,  C.\L. — Glass  &  l-'isher  have  secured  the  contract  for  the 
construction  of  the  new  power  house  of  the  Visalia  Klcct'ric  Railway 
Company  at  this  place.  The  building  will  be  of  re-cnfnrccd  concrete 
and  will  cost  $20,000.  'I"he  power  station  will  furnish  electricity  for 
operating  the  ekctric  railway  between   Ei^cter  and  Lemon   Cove. 

LOS  ANGLLES,  CAL.— Tile  West  Ninth  Street  car  line  is  to  be 
extended  from  its  present  terminus  at  Tenth  Street  and  Vermont  .■\venuc 
to  Grammcrcy  Place. 

NEVADA  CITY,  CAL.— The;  Hay  Counties  Power  Company  expects 
to  complete  its  transmission  line  from  the  Rome  power  house  to  the 
-Vlaska  mine  at  Pike  City,  a  distance  of  about  ten  miles,  during  the  fall 
when  the  machinery  at  the  mines  will  be  operated  by  electrical  instead 
of  steam  pow'cr. 

OCKENDEX,  CAI..- -Extensive  improvements  arc  t.)  be  madt  at 
Oekcnden.  which  include  the  construction  of  an  electric  light  plant  and 
an  artificial  lake.  The  electric  plant  will  have  sufficient  capacity  to  light 
the  canyon  adjacent  to  Oekcnden. 

REDDING,  CAL. — At  a  recent  special  meeting  of  the  stockholders 
of  the  Pacific  Power  Company,  it  was  decided  to  place  150,000  shares  on 
the  market'  among  the  big  stockholders  and  their  friends  on  the  instal- 
lation plan,  the  installments  aggregating  sufficient  each  month  to  carry 
the  proposition  tlirough  to  a  successful  issue,  completing  the  auxiliary 
plant  and  placing  poles  and   wires  to    Red   Bluff. 

SAN  JOSE.  CAL.— Charles  J.  Kuhn.  general  manager- of  the  National 
Park  Electric  I'ower  Company,  writes  that  preliminary  work  is  now  being 
'lone   for   the   construction    of   its   plant,  'actual   work   on    which   will   begixt 


the 
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SONORA,  CAL. — .Ml  tlie  property  and  extensive  holdings  of  the  Big 
Creek  Mining  Company  are  to  be  taken  over  by  a  syndicate  of  Maine 
.md  ^lassachuset'ts  men,  of  which  Lester  Wiley  is  managing  director. 
Ml  surveys  for  the  installation  of  an  electric  plant  have  been  completed. 
I'lic  plant  >vill  have  a  capacity  of  22,000  horse-power.  It  is  said,  that  the 
!Mi)e  line  alone  will   cost  about  $250,000. 

STOCKTON,  C.M-— The  Stanislaus  Electric  Power  Company,  which 
is  building  a  large  power  pl.ant  on  the  Stanislaus  River  in  Toulumne 
County,  is  procuring  rights*  of  way  for  its  transmission  line  through 
San  Joaquin  County.  Rights  through  Calaveras  County  from  the  plant, 
I.;  miles  east  of  Vallecito,  have  been  procured  and  the  line  will  run  from 
that  point  direct  to  San  Francisco.  The  company  expects  to  develop 
,10.000  horse-power.  The  transmission  line  is  to  be  carried  on  steel 
lowers  50  feet  high,  placed   from  800  to  1000  feet  apart. 

STOCKTON,  CAL.— The  City  Trustees  of  Stockton  have  been  lem- 
1  orarily  restrained  by  injunction  proceedings  brought  by  the  Stockton 
tias  &  Electric  Company,  from  enforcing  a  recently  adopted  ordinance 
I  egul.ating  the  rales  of  g.as  and  electricity  charged  to  consumers  by  the 
corporation.  The  company  has  also  asked  for  a  permanent  injunction 
:ind  for  a  judgment,  declaring  the  Council  acted  in  excess  of  its  author- 
ity in  attemjiting  to  fix  the  rates.  The  hearing  has  been  set  for  Sept. 
,-,.  The  suit  will  determine  the  legality  of  the  ordinance.  The  comp.any 
iillcgcs  thai  the  rates  at  which  it  has  been  supplying  gas  and  electricity 
10  its  cuslomer.s  arc  reasonable  and  only  sufficient  to  enable  return  on 
the  investment.  Tt  alleges  that  the  r.alcs  fixed  by  the  Council  are  not 
sufficient  to  earn  a  just  return.  The  rates  fixed  by  the  Council  were 
?i.25  per  1000  cu.  ft.  for  manufactured  gas;  90  cents  for  natural  gas;  7 
cents  per  kw-hour  for  c'cctricity  for  lighting,  and  4  cents  per  kw-hour 
for  electricity   for  power  purposes. 

ROCKY  FORD.  COL— It  is  reported  th.at  the  city  authorities  are  con- 
templating making  a  change  in  the  street  lighting  system  here. 

BRIDGEPORT,  CONN.— Arrangements  are  being  made  for  erecting 
an  addition  to  the  boiler  house  and  iiist.illing  a  new  engine  at  the  power 
plant  of  the  Bryant  Electric  Company. 

BRISTOL.  CONN.— The  town  authorities  have  entered  into  a  contract 
with    the   Bristol    &    Plainville   Tramway   Comp,tny    for   lighting   the   town 


:  I  lie  turning  year.  The  com|iany  is  Vj  iurnisli  not  less  than  99  ar; 
lamps  of  1200  candle-power  at  $87.50  per  lamp  per  year.  The  lamps  are 
to  burn  from  sunset  to  i  a.  m.  and  from  5  a.  m.  to  daylight 

NEW  BRITAIN,  CONN.— The  Stanley  Works  has  commenced  the 
work  of  surveying  and  laying  out  the  site  for  the  power  plant  to  be 
erected  in  the  town  of  Kent  and  for  location  of  the  dam  to  be  built  at 
that  place. 

TERRYVILLE,  CONN.— New  boilers  for  the  power  plant  of  the 
Eagle  Lock  Company  arc  being  installed  by  the  D.  M.  Dillon  Company, 
of  Pittsburg,  Pa. 

WALLINGFORD,  CONN. — Work  is  progressing  rapidly  on  the  munici- 
pal auxiliary  electric  lighting  plant  at  "Quinnie,"  and  it  is  expected  to 
have  the  plant  ready  for  operation  about  the  first  of  October,  when  a 
day  service  will  be  established. 

WATERBURY,  CONN.— Owing  to  low  water  the  power  plant  of  the 
New  Milford  Power  Company  at  Bulls  Bridge,  which  furnishes  electricity 
for  operating  the  light  and  traction  systems  in  the  Waterbury,  New 
Britain  and  Southington  districts  of  the  Connecticut  Railway  &  Lighting 
Company,  is  unable  to  meet  the  demands  made  upon  it.  The  two  local 
steam  plants  have  been  put  in  opeiation,  and  the  steam  plant  at  Milldale 
is  now   furnishing  power  for  the  electric   railway  system  at   Southington. 

WASHINGTON,  D.  C— Bids  will-  be  received  at  the  Bureau  of  Sup- 
plies and  Accounts.  Navy  Department,  Washington,  D.  C,  until  Sept. 
3,  to  furnish  at  the  navy  yards,  and  naval  stations  the  following  supplies: 
Mare  Island,  Cal..  schedule  192 — incandescent  lamps,  electric  fixtures, 
etc.  Puget  Sound,  Wash.,  schedule  201 — incandescent  lamps,  electrical 
fittings,  etc.  -Also  until  .\ug.  20  as  follows:  Newport,  R.  I.,  schedule 
i68^motors.  Schedule  181 — battery'  cells.  New  York,  N.  Y.,  schedule 
143 — wireless  telegraph  apparatus.  Schedule  169 — insulators,  porcelain 
tubes,  resistances,  dry  cells,  etc.  Schedule  1 70— hydrometers.  Schedule 
181 — ^portable  voltmeters  and  ammeters,  .\nnapolis.  Md.^,  schedule  178- — 
duplex  and  boiler  feed  pumps,  tools,  etc.  Schedule  179 — electrical  instru- 
ments, etc.  Schedule  181 — copper  conductor.  League  Island,  Pa., 
schedule  168— electric  pSncl  board*.  Washington,  D?  C.,  schedule  173 — 
motor,  starting  panel,  circuit  breaker.  .Applications  for  proposals  should 
<ksignate  the  schedule  desired  by  number.  E.  B.  Rogers,  paymaster 
general,  U.  S.  A. 

AMERICUS,  GA. — Work  has  commenced  on  the  large  electric  plant 
to  be  installed  in  Americus.  Under  its  franchise  the  company  will  con- 
struct and  operate  a  street  railway  system,  and  furiilsh  the  city  with 
electricity  and  water  for  a  term  of  20  years.  "^-  • 

COLL'.MBUS.  G.\. — Electricity  is  rapidly  displacing  steam  for  manu- 
facturing purposes  in  this  city.  Pr.actically  all  new  manufacturing  plants 
are  operated  by  electricity,  and  it  is  said  that  several  older  industrial 
enterprises  are  considering  electrical  installations. 

COLUMBUS,  GA. — The  Georgia  Fertilizer  Company  has  contracted 
with  the  Columbus  Power  Company  to  furnish  electricity  for  operating 
its  new  plant,  which  is  being  built  several  miles  east  of  Columbus.  The 
Columbus  Power  Company  will  erect  a  new  transmission  line  from  its 
plant  on  the  Chattahoochee  River  to  the  site  of  the  new-  plant,  a  distance 
of  between   five   and    six   miles. 

COLUMBUS,  G.\. — The  Central  of  Georgia  Railway  Company  has  de- 
cided to  equip  its  shops  in  this  city  with  electrical  machinery,  and  has 
entered  into  a  contract  with  the  Columbus  Power  Company  to  furnish 
electricity  for  operating  the  plant.  The  company  also  awarded  a  contract 
for  electrical  equipment  for  its  Savannah  shops,  and  the  company'?  new 
shops  now  being  built  at  Macon  will  also  be  driven  by  electricity. 

ALEDO.  ILL. — The  City  Council  has  passed  an  ordinance  granting  a 
franchise  to  the  People's  Telephone  Company,  of  Mercer  County. 

GREENFIELD,  ILL— The  City  Council  has  granted  A.  Y.  Collins  a 
franchise  for  an  electric  light  plant. 

NAUVOO,  ILL.— The  Mississippi  Valley  Electric  Railway  Company 
has  awarded  the  contract  for  the  construction  of  its  road  to  Fort  Madison. 
la.,  to  the  Federal  Construction  Company,  of  New  York.  N.  Y. 

0.-\KL.\ND.  ILL. — The  plant  and  system  of  the  Embarrass  Telegraph 
&  Telephone  Company  has  been,  purchased  by  Milton  vollier,  of  Dana. 
Ind.  The  system  includes  the  exchanges  of  Oakland.  Borton,  Redmon 
and  Kansas. 

CL.W  CITY.  IND.— The  City  Council  is  reported  to  be  considering 
the   question    of  constructing   a    municipal    electric   light    plant. 

EVANSVILLE.  IND.— Preliminary  steps  arc  lx:ing  taken  by  the 
l-'vaiiiville  Gas  it  Electric  Company  to  place  its  wires  underground  in,  this 
city. 

FT.  W.VVNE.  IND.— Charles  F.  Mc Bride,  secretary  of  the  McBride 
Electrical  Construction  Company,  which  has  been  awarded  the  contract 
for  the  construction  of  the  new  municipal  lighting  plant  and  for  the 
installation  of  the  distributing  system,  has  been  in  the  city  recently  to 
make  arrangements  for  the  erection  of  the  plant,  work  «n  which  wi'l  soon 
commence. 
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HAZLETON.  IND. — C.  L.  Howard,  city  clerk,  writes  that  a  petition  is 
being  circulated  for  an  election  to  vote  on  the  proposition  of  construction 
of  an  electric  light  plant. 

PETERSBURG,  IND.— The  Cumberland  Telephone  Company  has  re- 
fused to  accept  the  franchise  offered  by  the  City  Council,  demanding  two 
per  cent  on  its  annual  gross  earnings  and  a  cash  bonus  for  a  20-year 
franchise.  The  company  has  closed  its  exchange  and  is  removing  tele- 
phones from  the  residences  of  its  subscribers.  The  Council  in  retaliation 
has  declared  the  company  interlopers  and  has  given  the  company  59  days 
to  remove  its  poles  from  the  streets  of  the  city. 

TERRE  H.VUTE,  IND.— E.  E.  Barclay,  of  Springfield,  111.,  secretary 
of  the  St.  Louis.  Terre  Haute  &  Quincy  Traction  Company,  states  that 
the  company  will  let  contracts  for  construction  of  its  road  soon.  The 
road  will  extend  from  Terre  Haute.  Ind..  to  Quincy,  III.,  a'  distance  of 
about  250  miles.  Surveys  have  been  made  for  140  miles,  and  the  right 
of  way  obtained.     Edward  Yates,  of  Springfield,   111.,  is  president. 

W..\SHIXGTON,  IND.— The  stockholders  of  the  local  electric  light 
company  have  directed  the  trustees  of  the  plant  to  turn  over  to  the  city 
all  of  the  books,  machinery,  etc.,  putting  the  plant  in  direct  control  of 
the  City  Council  with  power  to  enter  into  an  agreement  with  a  contraetior 
to  repair  the  plant,  taking  a  mortgage  on  the  property  until  final  pay- 
ment is  made.  The  purpose  is  to  install  new  machinery,  including  boilers 
and  electric  apparatus,  a  new  system  of  arc  lamps  and  extend  the  wiring 
system.  The  city  is  considering  the  proposition  and  may  refer  the  matter 
to  a  vote  of  tbe  citizens. 

TULS-\,  I.  J*. — The  Mid-Continent  Traction  Company,  recently  in- 
corporated, will  build  an  interurban  electric  railway  connecting  Tulsa, 
West  Tulsa.  Red  Fork,  the  Glenn  Pool  oil  fields  and  Sapulpa.  The  road 
will  be  20  miles  long.  Most  of  the  right  of  way  has  been  secured  and 
construction  contracts  will  be  let  within  60  days.  The  officers  of  the 
company  are:  F.  L.  Smart,  of  Kansas  City,  Mo.,  president;  P.  J.  Evans, 
of  Kansas  City,  secretary,  and  Graham  Burnham.  of  Tulsa,  I.  T..  general 
manager. 

WEBSTER  CITY.  I.-\. — The  City  Council  is  contemplating  increasing 
the  capacity  of  the  municipal  electric  light  plant  by  the  installation  of 
another    engine   and    generator. 

PITTSBURG,  KAN.— F.  C.  Borden,  of  Wichita,  has  secured  the  con- 
tract for  erecting  the  Century  Building  at  Fourth  Street  and  Broadw^'. 
The  building  will  cost  about  $100,000  and  will  be  equipped  with  an 
electric  plant. 

COVINGTON,  KY. — ^The  City  Council  has  passed  the  ordinance 
authorizing  the  Mayor  to  enter  into  a  contract  with  the  Union  Light. 
Heat  &  Power  Companj-  ,for  the  erection  of  50  additional  arc  lamps  to  be 
placed  in  Central  Covington.  According  to  the  terms  of  the  contract  the 
city  will  get  arc  lamps  at  $55  per  lamp  as  soon  as  4,so  lamps  are  used. 

HOPKINSVILLE.  KY.— The  stockholders  of  the  Cumberland  Telt- 
phone  &  Telegrapli  Company  have  voted  to  increase  the  capital  stock  of 
the  company  from  $20,000,000  to  $20,200,000,  and  to  move  the  legal 
offices  of  the  company  to   Louisville. 

MURRAY,  KV. — W.  O.  Wear,  city  clerk,  writes  that  bids  will  be  re- 
ceived on  -\ug.  23,  for  the  purchase  of  $20,000  in  bonds,  which  were 
issued   for  electric  light  and  water  improvements. 

CUMBERL.'VND,  MD.— The  Chesapeake  &  Potomac  Telephone  Com- 
pany has  petitioned  the  City  Council  for  a  permit  to  establish  a  conduit 
telephone  system  in  Cumberland.  It  will  cost  the  company  about  $100,000 
to  place  its  wires  underground  in  this  city. 

ASHBURXHAXr,  MASS.— Tlie  citizens  have  decided  to  call  a  special 
town  meeting  at  an  early  date  to  vote  on  the  proposition  of  purchasing 
the  poles  and  wires  of  the  old  electric  light  company  and  to  take  action 
on  the  best  method  of  lighting  the  town. 

ATTLEBORO,  MASS.— The  Attleboro  Gas  &  Electric  Company  has 
been  given  permission  by  the  State  Board  of  Gas  and  Electric  Light  Com- 
missioners to  issue  $75,000  additional  capital  stock,  the  proceeds  to  be 
used  for  enlarging  the  plant. 

BROCKTON,  MASS.— The  Brockton  &  Plymouth  Street  Railway 
Company  has  petitioned  the  State  Railroad  Commissioners  for  authority 
to  issue  additional  capital  stock  to  the  amount  of  $110,000,  the  proceeds 
to  be  used  for  payment  of  its  floating  indebtedness. 

MARLBORO,  MASS.— The  Board  of  Gas  and  Electric  Light  Commis 
sioncrs  has  given  its  approval  to  an  issue  of  1 700  shares  of  additional 
capital  stock  of  the  Marlboro  Electric  Company,  and  has  ordered  that 
the  new  stock  shall  be  offered  to  the  present  stockholders  of  the  company 
■t  $100  per  share.  The  proceeds  of  the  stock  issue  arc  to  be  used  as 
follows:  $35,800  for  the  payment  and  cancellation  of  the  entire  bonded 
indebtedness  of  the  company;  $99,000  to  the  cancellation  of  an  equal 
amount  of  floating  indebtedness  of  the  company,  and  the  balance,  $35,200. 
to  the  cost  of  permanent  additions  to  the  plant  made  subsequent  to 
July  I.  1907. 

NEWTON,  MASS.— The  Newton  Street  Railway  Company  and  the 
Waltham  .Street  Railway  Company  have  applied  to  the  Slate  Board  of 
Railroad  Commissioners  for  |iermission  to  consolidate  under  the  name  of 
thr  Newton  Street  Railway  Company.  It  is  proposed  to  iss\tc  new  capital 
stock  of  the  Newton  Street  Railway  (  ompany  to  the  amount  of  $100,000, 
to  be  exchanged  for  the  stock  of  thr  Waltham  Street  Railway  Company, 
share  for  share,  after  which  the  stock  of  the  Waltham  ronipanv  is  to  be 
cancelled  and  retired. 


NORTH  .\TTLEBORO.  MASS.— G.  K.  Webster  &  Company  are 
making  arrangements  to  avail  themselves  of  electrical  power  now  being 
furnished  by  the  municipal  plant  and  have  installed  a  35-hp  motor  ta 
operate  their  factory. 

WORCESTER,  MASS.— The  Coughlin  Electric  Company,  of  this  citj-, 
has  secured  the  contract  for  wiring  and  installing  electric  fixtures  in  the 
new   Slater   Building,   at   Main,   Pearl   and  Elm   Streets. 

WORCESTER,  M.\SS. — The  contract  for  equipping  the  fair  grounds  of 
the  Worcester  .Agricultural  Society  for  electric  lighting  has  been  awarded 
to  W.  L.  Brown.  The  e<iuipment  will  be  permanent,  so  the  fair  grounds 
will  be  available  for  other  purposes  at  night. 

GRAND   R.VPIDS.    MICH— The  City  Council   has  granted   a  franchise 

to  the  Grand  "Rapids-Muskegon  Power  Company.     W.  A.  Foote  is  manager. 

IRON    MOUNTAIN,    MICH.— The    Michigan     State    Telephone    Com- 

pany   will   rebuild   its  system   at   this  place   and    install   the  central   energj- 

system  at   a  cost  of  about   $16,000. 

L.\NSING,  MICH.— W.  E.  Tench  &  Company  have  secured  the  con- 
tract for  the  construction  work  of  40  miles  of  electric  railway  for  the 
Lansing-Jackson  Interurban  Railway.  Work  will  commence  at  Holt, 
about  five  miles  south  of  Lansing.  T.  W.  .\twood  is  president  of  the 
railway  company. 

PAINESD.\LE,  MICH. — ^The  Champion  Copper  Company  is  designing 
a  new  plant,  which  will  be  located  about  five  miles  from  its  first  mining  loca- 
tion. The  plant  will  be  equipped  with  two  2000-kw.  13.200-volt.  6o-cycle, 
three-phase  generating  units  and  1500-hp  water  tube  boilers.  Three  sub- 
stations will  be  built,  each  to  he  equipped  with  three  400-kw  oil  insu- 
lated self-cooled  transforiners.  It  is  expected  to  complete  the  building 
this  summer  and  to  install  the  machinery  next  winter.  The  plant  will 
furnish  electricity  for  Painesdale,  Trimountain  and  Baltic.  W.  .\. 
Rankin  is  electrical  engineer. 

TRAVERSE  CITY.  MICH,— The  Carter  Construction  Company  has 
petitioned  for  a  franchise  to  construct  and  operate  d  street  railway  in 
this  city. 

UNION  CITY,  MICH. — The  improvements  to  the  municipal  power 
plant,  which  operates  the  electric  lighting  and  water  works  systems,  has 
been  completed  and  the  service  resumed  after  a  cessation  of  five  weeks. 
The  improvements  include  a  new  engine  and  boilers  and  an  addition  to 
the  power  house. 

DULUTH,  MINN.- It  is  reported  that  the  Duluth  Boat  Club  has 
decided  to  install  a  lighting  plant  at  Spirit  Lake. 

GR.\CEVILLE,  MINN. — ^The  citizens  are  contemplating  improvements 
to  the  electric  light  plant  and  the  water  works  system,  which  include 
the  rebuilding  of  the  lines  of  the  lighting  system  and  changing  the  pump- 
ing system.  The  village  will  be  in  the  market  for  an  air  compressor. 
IT.  .-\.   Raitze  is  superintendent. 

ST.  P.\UL.  MIXN.— The  Minneapolis  Genera'  Electric  Company  has 
served  notice  upon  Mayor  J.  C.  Ilaynes  that  it  could  not  cimp!y  with 
the  portion  of  the  ordinance,  recently  passed,  requiring  the  company  to 
reduce  its  rates  for  eleciricity  for  lighting  and  jwwer.  Tlie  Walker 
ordinance  passed  last  month  requires  that  the  ma.ximum  price  for  elec- 
tricity shall  be  eight  cents  for  lighting  and  six  cents  for  power  purposes. 
JOPLIX,  .MO— The  Joplin  &  Pittsburg  Street  Railroad  Company  has 
filed  with  the  city  clerk  its  acceptance  of  the  amended  franchise  granted 
by  the  City  Council.  Work  on  the  construction  of  the  road  will  com 
mence  as  soon  as  the  right  of  way  is  obtained. 

KANSAS  CITY,  MO.— The  county  court  has  granted  W.  E.  Winner 
the  right  of  way  for  an  electric  railway  along  tlie  Blue  Valley  Boulevard. 
In  return  for  the  franchise  Mr.  Winner  agrees  to  pay  one-half  of  the 
cost  of  paving  the  boulevard  and  one-half  of  the  cost  of  the  bridge 
across  the  Blue  River.  The  electric  line  is  to  connect  with  the  Swopc 
Park  line  of  the  Metropolitan   Street   Railway. 

ROLL.\,  MO. — It  is  reported  that  an  fippropriation  of  $10,000  has  been 
made  for  an  electric  plant  at  the  Soldiers'  Home. 

OMAH.\.  XEB. — The  Independent  Telephone  Company  has  been  grant* 
ed  a  permit  to  erect  an  additional  story  to  its  exchange  building  on 
North  Twenty-fourth  Street,  to  cost  $5,000. 

STANTON.  NEB. — The  OMs  Manufacturing  Company  has  secured 
the  contract    lo   install   an   electric    light  plant. 

I.OX'ELOCK,  NE\".— W.  B.  Joslyn.  manager  of  the  Lovelock  Light  & 
Power  Company,  writes  thai  the  company  will  install  at  once  a  2000- 
li».'ht  alternating  current  electric  plant.  The  equipment  of  the  plant  has 
not  yet  been  decided  upon. 

RENO,  NE\', — The  Nevada-California  Power  Company  has  announced 
its  plans  for  the  complete  gridironing  of  the  state  of  Nevada  with  high- 
voltage  power  lines,  which  will  call  for  an  expenditure  of  more  than 
$15,000,000.  I'he  company  now  owns  a  third  of  the  taxable  land  in 
Alpine  County,  Cal.  From  there  it  will  build  transmission  lines  that  no! 
only  will  supply  Reno,  Carson,  \irginia  City,  Goldfield.  Tonopah,  Rhyolitr 
and  all  of  the  southern  .Nevada  mining  camps,  but  will  leach  over  int" 
Grecnwatcr  ami  Dcatli  \'allcy  copper  district',  ind  thence  across  the 
state  of  Nevad-1  lo  Ely  and  the  Cherry  Creek  mining  district  with  a 
transmission  line  of   too.ooo  volts.      K.   E.   Maynard   is  vicc-preiidint. 

BRIDGETON.  N.  J.— The  Bridgelon  Electric  Company  i«  rehuildinit 
its  plant  at  a  com  of  about  $100,000. 

CAMDEN,  N.  7.— The  old  power  bouse  of  the  Public  Service  Cor 
pnration.    at    the    foot    of    Seventeenth    Street.    East    Camden,    has    been 
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abandoned,  the  company  havin;;  transferred  the  lighting  plant  to  the  new 
power  house  on  Cooper's  Creek,  below  Federal  Street. 

DEAL,  N.-  J. — The  New  Jersey  Consolidated  Water  &  Light  Company 
is  contemplating  extensive  addition.s  and  improvements  to  its  plant,  which 
include  the  installation  of  a  isoo-kw  unit  and  two  200-hp  boiler?.  The 
plant  is  to  be  made  condensing,  and  lines  arc  to  be  extended  to  outside 
territory.     F.  M.  Inman  is  superintendent. 

JERSEY  CITY,  N.  J.— The  Board  of  Freeholders  on  Aug.  i  awarded 
the  contract  for  electric  wiring  the  new  almshouse  to  Reis  &  O'Donovan, 
1123  Broadway,  New  York,  N.  Y.,  and  the  contract  for  electric  light  and 
Ras  fixtures  to  Ferdinand  Fleshauer,  of  West  Hoboken,  for  $2,400. 

P.\RK  RIDGE,  N.  J.— The  municipal  electric  light  plant  has  been  seized 
by  a  United  States  marsh.il  in  execution  of  a  judgment  for  $6,951,  which 
was  obtained  in  the  United  States  Circuit  Court  by  the  engineering  firm 
which  installed  the  plant.  The  plant,  which  was  to  have  been  run  by 
water  power,  has  not  been  a  success.  The  builders  claim  that  this  is 
due  to  inadequate  power,  not  to  improper  installation,  and  the  decision 
.apparently  supports  their  claim.  The  plant  cannot  be  operated  advan- 
tageously until  a  considerable  amount  of  money  has  been  expended 
u])on  it. 

ROCKAWAY,  N.  J.— E.  L.  Thompson,  of  Dover,  has  purchased  a 
controlling  interest  in  the  plant  of  the  Reckaway  Electric  Light  Com- 
pany and  will  make  improvements  to  the  plant  at  once. 

SILVER  CITY,  N.  M.— A.  D.  Coleman,  1608  Amsterdam  Avenue,  New 
York,  N.  Y.,  writes  that  the  Forest  Power  Company,  of  which  D.  E. 
Woods  is  president,  will  construct  an  electric  plant,  to  cost  about  $250,000. 

BROOKLYN,  N.  Y.— The  Brooklyn  Rapid  Transit  Company,  through 
its  subsidiary,  the  Nassau  Electric  Railroad  Company,  has  applied  to  the 
Public  Service  Commission  for  permission  to  construct  tracks  on  Liv- 
ingston Street,  between  Court  and  Flatbush  Avenue,  and  on  Lafayette 
.\venue,  between  Flatbush  .'\venue  and  Fulton  Street,  in  accordance  with 
the  terms  of  the  franchise  granted  by  the  Board  of  Estimate  July  29.   1907. 

COEYMANS,  N.  Y. — Zachary  T.  Vanderpool,  of  Ravena,  has  brought 
an  action  to  restrain  the  town  from  carrying  out  its  contract  with  the 
.■\tlantic  Light  &  Power  Company  to  pay  $1,600  per  year  for  lighting 
the  village  of  Ravena  with  eighty  32-cp  electric  lamps  for  a  term  of  five 
years.  When  the  Town  Board  advertised  for  bids  for  lighting  the  streets 
of  Ravena  the  Upper  Hudson  Electric  Company  offered  to  furnish  eighty 
32-cp  electric  lamps  for  $13  a  year  per  lamp,  or  $1,040  for  the  year. 
The  Town  Board,  it  is  alleged,  without  any  legal  reason,  threw  out  the 
bid  of  the  Upper  Hudson  Electric  Company  and  accepted  the  higher  bid 
of  the  Atlantic  Light  &  Power  Company. 

FULTON,  N.  Y. — Work  has  commenced  on  the  new  power  house  for 
the  Oswego  Falls  Pulp  &  Paper  Company.  The  new  plant  will  have  a 
capacity  of  2000  horsepower,  and  will  cost  between  $60,000  and  $;o,ooo. 

LITTLE  FALLS,  N.  Y. — The  citizens  have  voted  in  favor  of  issuing 
$10,000  in  bonds  to  improve  the  electric   lighting  system. 

NEW  YORK,  N.  Y. — Owing  to  the  fact  that  the  waste  material  used 
as  fuel  to  run  the  municipal  plant  for  lighting  the  Williamsburg  Bridge 
has  proved  unsuitable  the  plant  will  be  abandoned  and  the  bridge  will 
\x  lighted  by  the  New  York  Edison  Company.  It  is  said  that  it  cost 
the  city  $60,000  each  year  to  operate  the  plant.  The  Edison  company  has 
agreed  to  light  the  bridge  for  $25,000  per  year.  The  plant  will  still  be 
used  as  an  incinerator,  and  may  also  be  used  for  furnishing  heat  in  the 
neighborhood. 

NIAGARA  FALLS,  N.  Y.— The  F.  P.  Electrical  Company,  of  Buffalo, 
lias  secured  the  contract  to  install  the  electric  lighting  plant  on  the 
.Niagara  Sute  Reservation  for  $13,731.  The  plant  is  to  be  completed 
within   90  days. 

ROCHESTER,  N.  Y. — ^The  Board  of  Supervisors  on  Aug.  2  passed  a 
resolution  authorizing  the  purchasing  agent  to  advertise  for  bids  for  the 
construction  of  a  lighting  plant  for  the  court  house,  at  a  cost  not  to 
e.xcccd  $7,900.  The  county  is  now  paying  nearly  $4,000  a  year  for  light- 
ing the  building,  and  it  is  expected  that  with  its  own  plant  it  can  be 
lighted  at  a  cost  of  about  $1,000  per  year. 

SHERBURNE,  N.  Y.— The  citizens  of  this  village  are  considering 
the  question  of  establishing  a  municipal  electric  lighting  plant,  to  cost 
■  bout  $15,000. 

SYRACUSE,  N.  Y.— The  Village  Trustees  of  Eastwood  have  granted 
the  Syracuse  Rapid  Transit  Railway  Company  a  franchise  to  double  track 
the  car  iine  through  the  village  on  Burnet  .\venue.  This  is  to  form  part 
of  the  new  line  to  East  Syracuse  by  way  of  Eastwood. 

WAVERLY,  N.  Y.— The  Waverly,  Sayre  &  Athens  Traction  Com- 
pany has  been  granted  franchises  in  Sayre  by  which  the  railway  will 
be  able  to  connect  South  Waverly  wiih  Sayre.  The  company  is  planning 
Ic  h\iild  new  shops  at  Sayre. 

CII'VRLOTTE,  N.  C. — It  is  reported  that  the  water  power  at  Linville 
1  alls  is  to  be  developed.  A  dam  100  feet  high  will  be  built  on  LinvilU 
River  near  the  falls,  which  will  develop  22,000  horsepower.  The  plant 
will  furnish^ electricity  for  lighting  and  power  in  the  western  part  of 
North  Carolina,  east  of  the  Blue   Ridge. 

CONCORD,  N.  C— The  Cannon,  Carrabus.  Young  Hartsell  and  Frank- 
lin cotton  mills  in  this  city  are  to  be  operated  by  electricity  beginning 
ibout  Sepi'.  1.  Over  100  motors  will  be  required  in  the  oper.ttion  of  the 
:our    mills. 


FAYETTEVILLE,  N.  C— The  amended  franciii^c  of  the  Carolina 
Telephone  Company  has  been  approved  by  the  town  authorities.  The 
company  agrees  to  install  a  modern  double-metallic  circuit  with  long- 
distance connections.  The  improvements  will  cost  about  $30,000,  and 
the   company   is  given   the   privilege   to   increase   its   rates. 

KINGS  MOUNTAIN,  N.  C— At  an  election  held  recently  the  cittzou 
voted  to  issue  $50,000  in  bonds  for  an  electric  light  plant  and  water 
works  system. 

NEW  BERNE,  N.  C— The  municipal  electric  lighting  plant  i'  being 
enlarged 'and  new  machinery  installed. 

VALLEY  CITY,  N.  D.— H.  F.  Halverson,  city  auditor,  writes  that 
the  municipal  electric  lighting  plant  is  inadequate  to  meet  the  city's 
needs,  and  is  to  be  sold  to  the  highest  bidder,  bids  for  which  will  be  re- 
ceived some  time  this  month. 

ARLINGTON,  OHIO. — O.  T.  Castor,  village  clerk,  writes  that  bids 
for  bonds  and  also  for  construction  of  an  electric  light  plant  will  be  opened 
on  Aug.  27  by  the  Village  Council. 

ASHTABULA,  OHIO.— The  capital  stock  of  the  .-Vshubula  Rapid 
Transit  Company  has   been   increased    from   $150,000   to   $500,000. 

CINCINNATI,  OHIO. — A  mortgage  has  been  given  by  the  Cincinnati 
&  Columbus  Traction  Company  to  the  Union  Savings  Bank  &  Trust  Com- 
pany to  secure  a  bond  issue  of  $200,000.  The  proceeds  will  be  used  to 
pay  the  present  indebtedness  and  to  make  certain  improvements  and  ex- 
tensions. 

COLUMBUS,  OHIO.— The  Board  of  Public  Service  has  approved  the 
contract  and  bond  of  the  Allis-Chalmers  Company  for  the  installation  of 
new  turbines  in  the  municipal  electric  light  plant. 

DILLONVALE,  OHIO.— The  County  Commissioners  have  granted  a  25- 
year  franchise  to  H.  T.  Roe,  of  Dillonvale.  to  erect  poles  and  wires  for 
the  transmission  of  electricity  along  the  Dillonvale  and  Mt  Pleasant 
Road. 

LIMA,  OHIO. — The  City  Council  is  considering  the  installation  of  an 
electric  plant  as  an  au.xiliary  to  the  present  pumping  plant  at  the  water- 
works. 

PAINESVILLE,  OHIO.— Plans  are  being  made  by  the  Commercial 
Electric  Company  to  rebuild  its  plant  in  this  city. 

TOLEDO,  OHIO. — J.  W.  Kerr,  chairman  County  Commissioners, 
writes  that  all  bids  opened  recently  for  building  and  equipping  the  new 
power   house  at'  the    County   Infirmary   have   been   rejected. 

COTTAGE  GROVE,  ORE. — Work  has  commenced  on  the  reconstruc- 
tion of  the  plant  of  the  Willamette  Valley  Company,  which  was  recently 
dtstroyed  by  fire.  The  new  building  will  be  50  x  150  feet,  with  a  wing 
40x70  feet.  The  equipment  will  consist  of  a  i8o-kw  Westinghouse  gen- 
erator and  a  200-hp  Russell  engine.  The  old  boilers  will  be  used,  if 
they  can  stand  the  test.  It  is  expected  that  the  new  plant  will  be  in- 
stalled and  in  operation  within   30  days. 

EUGENE,  ORE. — ^The  $60,000  stock  subscription  required  for  the  elec- 
tric railway  from  Eugene  to  the  mouth  of  the  Siuslaw  River,  which  is 
being  promoted  by  Stephen  Carver,  has  b'-en  secured  among  the  people 
of  Eugene  and  construction  of  the  road  is  assured.  It  is  proposed  to 
organize  a  company  with  Mr.  Carver  as  president,  after  which  construc- 
tion will  begin.  It  is  planned  to  build  ten  miles  this  summer  and  to  com- 
plete the  first  30  miles  by  next  summer. 

P.^NAMA. — Bids  will  be  received  by  D.  W.  Ross,  general  purchasing 
oflicer.  Isthmian  Canal  Commission,  Washington.  D.  C,  until  .Aug.  22. 
for  furnishing  direct-current  dynamo  and  engine,  switchboard,  shop  ma- 
chines, governors,  electrical  fixtures,  magneto  batteries,  wires,  etc  as 
per  circular  No.  382. 

FREEDOM,  PA.— The  Federal  Telephone  Company,  of  Pittsburg. 
which  was  granted  a  franchise  in  Freedom  in  1900,  has  asked  that  its 
franchise  be  repealed,  declaring  it  did  not  obtain  enough  subscribers  to 
make  the  business  pay. 

GETTYSBURG.  PA.— It  is  reported  that  negotiations  are  unde-  way 
for  the  connection  of  the  lines  of  the  Washington,  Frederick  &  dettys- 
burg  Railway  Company  and  the  Great  Falls  &  Old  Dominion  Railway 
Company  by  the  construction   of  an   electric  railway   29   miles  long, 

HUNTINGDON,  PA.— The  JuniaU  Electric  Street  Railway  Company 
is  planning  to  build  a  railway  from  Huntingdon  to   Lewistown. 

KITT.\NNING,  P.\. — Extensive  improvements  are  contemplated  by  the 
new  owners  of  the  Kittanning  Electric  Light  Company.  Material  has 
been  ordered  for  a  new  transmission  line  from  the  power  house  at  Gar- 
rett's Run  to  Market  Street,  where  connection  will  be  made  with  several 
of  the  company's  circuits.  It  is  not  the  intention  of  the  companv  to 
abandon  the  Queen  Street  power  house  for  the  present  at  least. 

LEMOYNE,  PA.— The  \'alley  Traction  Company  has  entered  into  a 
contract  with  the  York  Haven  Power  Company  to  furnish  electricity  for 
operating  its  system  after  .\ug.  1.  Sub-stations  will  be  built  at  Lemoyne 
and  other  places.  When  the  sub-stations  are  completed  the  Lemoyne 
plant  will  not  be  operated,  but  will  be  held  in  reserve  for  emergencies-- 
The  transmission  line  has  been  erected  from  the  York  Haven  plant  to 
the  Lemoyne  station,  but  new  machinery  will  have  to  be  installed  before 
power  from  the  York  Haven  plant  can  be  used. 

PHILADELPHIA,  PA.— Bids  will  be  received  by  George  R.  Steams, 
director  of  public  works,  until  .'\ug.  29,  for  additional  dynamos  and 
pumps  for  the  Torresdale  filter  plant.  The  bids  call  for  three  150-kw 
generators  to  furnish  electricity  for  lighting  and  driving  the  air  blowers 
for  the  preliminary  fillers.     Estimated  cost  is  $25,000. 
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SCHUYLKILL  HAVEN,  PA.— The  street  lighting  system  of  the 
municipal  electric  light  plant  is  being  changed  to  new  enclosed  arc 
lamps. 

SLATINGTON,  PA.— The  right  of  way  has  been  secured  for  the 
Franklin  &  Towamensing  Street  Railway  Company  from  Slatington  to 
Lehighton,  a  distance  of  nine  miles,  and  work  on  the  construction  of  the 
road  will  commence  within  two  weeks. 

RAPID  CITY.  S.  D.— The  Rapid  Uty  Electric  &  Gas  Light  Com- 
pany is  planning  to  change  its  system  from  single-phase  to  three-phase, 
6o-cycle,  to  establish  a  day  service,  and  add  another  izo-kw  direct-connect- 
ed three-phase,  6o-cycle  alternating-current  generator.  The  company  has 
recently  ordered  a  200-hp  Murray  boiler,  which  when  installed  will  give 
the  plant  325-hp  boiler  capacity.  A  ioo-k\v,  three-phase.  6ocycle  alter- 
nator will  be  installed  10  take  the  place  of  the  present  loo-kw,  single-phase, 
133-cycIe  generator,  and  a  direct-connected  steam  unit  will  also  be  in- 
stalled. 

HENDERSON.  TErsN. — At  an  election  held  recently  the  proposition 
to  issue  $10,000  in  bonds  for  electric  lights  was  defeated. 

MEMPHIS.  TENN.— The  South  Memphis  Traction  Company  has  ap- 
plied for  a  charter  to  construct  several  new  lines  in  South  Memphis. 
K.    D.   McKellar  and  James  F.   Hunter  are  interested  in  the  company. 

NASHVILLE,  TENN.— R.  E.  Chamber,  of  Cincinnati,  Ohio,  is  inter- 
ested in  a  proposition  to  build  an  electric  railway  to  connect  Louisville. 
Ky.,    with   Nashville. 

DENISON.  TEX.— The  Denison  Light  &  Power  Company  has  com- 
menced work  on  improvements  and  additions  to  its  plant,  the  cost  of 
which   is  estimated  at  $40,000. 

HANDLEY,  TEX. — To  meet  the  requirements  of  its  increasing  busi- 
ness the  Northern  Texas  Traction  Company  has  found  it  necessary  to 
make  another  addition  to  the  equipment  of  its  power  house  at  this  place, 
machinery  for  which  has  been  ordered. 

HUNTINGTON.  UTAH.— The  Electric  Light  &  Milling  Company  is 
preparing  for  the  construction  of  an  electric  plant,  and  is  now  asking 
for  bids  for  machinery.  The  plant,  when  completed,  will  furnish  elec- 
tricity for  lighting  Cleveland  and  Lawrence,  as  well  as  Huntington. 
William   Howard  is  manager. 

LURAY,  VA.— The  Page  Valley  Telephone  Company  has  purchased  a 
telephone   franchise  in   this  town   for   $25,   with   $25   annual   franchise  tax. 

RICHMOND,  VA. — Superintendent  Boiling,  of  the  Water  Department, 
is  reported  to  be  in  favor  of  installing  an  electric  power  and  pumping 
station  at  the  old  pump  house,  to  furnish  electricity  for  lighting  and 
pumping. 

DAVENPORT,  WASH.— The  Washington  Power  Company  is  making 
arrangements  to  furnish  electricity  for  lighting  and  power  purposes  in 
different  cities  and  towns  in  Big  Bend  County.  The  company  will  oper- 
ate under  the  name  of  the  Big  Bend  Light  &  Power  Company.  The  capi- 
tal vtock  of  ihe  company  is  $300,000.  Surveys  are  now  being  made  for 
the  pole  line. 

NEWPORT,  WASH.— It  is  reported  that  work  will  soon  commence 
on  the  water  power  development  at  Albeni  Falls,  two  miles  from  New- 
port, and  that  the  electric  railroad  between  Newport  and  Spokane  will 
be  in  operation  within  a  year.  The  company,  it  is  said,  expects  to  develop 
about    30,000    horse-power. 

PORT  ANGELES,  WASH.— Plans  are  being  made  to  enlarge  the 
electric  light  plant  and  to  have  it  operated  by  water  insiead  of  steam 
power.  Bonds  have  been  issued  to  the  amount  of  $80,000  for  the  work 
The  new  plant  is  to  have  a  capacity  of  350  horse-power,  but  no  specifi- 
cations   have    been    made   as    yet.      John    F.    Hallahan    is    manager. 

SEATTLE,  WASH.— For  the  addition  to  the  municipal  water-power 
plant  on  Cedar  River,  R.  H.  Thompson,  city  engineer,  has  given  a  con- 
tract to  the  Wcstinghouse  Electric  &  Manufacturing  Company.  Pittsburg. 
Pa.,  for  two  4000-kw  alternators,  and  to  the  Fort  Wayne  Electric  Works. 
Fort  Wayne,  Ind.,  for  17  1500-kw  transformers,  to  be  used  in  connec- 
tion  v-ith   the  6o,ooo-vo1t  transmission   line  to    Seattle. 

ELKINS,  W.  VA.— Bids  will  be  received  by  the  County  Commission- 
ers until  Aug.  26  for  electric  and  gas  fixtures  for  the  court  house  now 
under  construction,      Lee  Crouch  is  clerk. 

CEDARBURG,  WIS.— The  Freistadt  &  Cedarburg  Telephone  Company 
has  filed  amendments  to  its  charter  increasing  the  capita!  stock  of  the 
company  from  $3,000  to  $/.ooo.     Joseph  H.   Klug  is  president. 

GREEN  BAY,  WIS.— F.  H.  Joslyn,  of  Oshkosh.  ha^  petitioned  for  a 
franchise  for  an  electric  light  plant. 

MILWAUKEE.  WIS.— It  is  announced  from  Spokane.  Wash.,  that  the 
Chicago.  Milwaukee  &  St.  Paul  Railway  Company  is  planning  to  install  a 
scries  of  hydio  electric  plant?  on  the  St.  Joe  River,  between  North  Fork 
and  St.  Joe,  in  Northern  Idaho,  east  of  Spokane,  and  utilize  the  electrical 
IM>wer  developed  for  operating  the  railway  across  the  Bitter  Root  Divide, 
and  also  for  operating  several  sawmills  and  other  plants.  The  work  will 
cover  35  miles  of  the  Si.  Joe  River,  and  it  is  said  that  180,000  horse- 
power can  be  developed.  The  work  will  cost  $9,000,000  and  will  take 
three  years  to  complete.  It  is  stated  that  three  dams  arc  to  be  con- 
structed at  once,  and  others  will  be  built  later.  The  work  is  in  charge 
of  C.    B.  Price,  a  hydraulic  engineer. 

LANDER,  WYC— O.  C.  Lander,  president  of  the  Lander  Irrigation  & 
Improvement  Company,  write-  that  the  company  is  erecting  a  hydro-clcc- 
tric  power  plant  at  thi<^  place  and  is  in  the  market  for  4300  feet  of 
riveted    pipe,    turbines,    urncrators.    r»»ntrifuiiat    pumps  direct   connected   to 


motors  having  a  capacity  of  10,000  gallons  per  minute,  with  60  feet  head 
of  elevation.  The  power  plant  has  a  300-ft.  head,  with  a  supply  of  9000 
cubic  feet  of  water  per  minute.     J.   C.   Edsall  is  engineer. 

GLACE  BAY.  N.  S.— The  Sydney  &  Glace  Bay  Railway  Company  has 
decided  to  locate  its  central  power  station  and  car  house  in  this  place. 

GRAVENHURST,  ONT.— The  corporation  is  installing  a  750-hp  hydro- 
electric plant  at  South  Falls  to  furnish  electricity  for  light  and  power  in 
Gravenhurst  W.  W,  Beall  &  Company  are  building  a  transmission  line, 
including  a  telephone  line,  from  the  Falls  to  Gravenhurst. 

ST.  THOMAS,  ONT.— The  Ontario  Railway  and  Municipal  Board  has 
approved  the  by-law  providing  for  the  issuance  of  $7,000  in  bonds  for 
the  extension  of  gas  and  electric  light  systems. 


J>feW  Industrial  Companies. 

THE  ELECTRICAL  CONSTRUCTION  COMPANY,  of  Little  Rock. 
Ark.,  has  been  incorporated  with  a  capital  stock  of  $25,000  by  Richard 
Bragg,  F.  A.  Bragg,  A.  D.  McConnell  and  others.  The  company  will 
sell    electrical   supplies  and   apparatus. 

THE  LEA  EQUIPMENT  COMPANY,  of  Camden.  N.  J.,  has  been  in- 
corporated with  a  capital  stock  of  $50,000.  The  incorporators  are  Edgar 
T.  Earle.  H.  N.  Earle  and  Albert  G.  Lea.  The  company  will  engage  in 
electrical    engineering. 


Company  Elections. 

ATLANTA.  GA.— The  directors  of  the  Georgia  Railway  &  Electric 
Company  have  elected  George  Brine  and  T.  K.  Glenn  directors  to  suc- 
ceed Albert  E.  Thornton,  deceased,  and  W.  L.  Cosgrove,  resigned.  Mr. 
Brine  recently  succeeded  Mr.  Cosgrove  as  president  of  the  Atlanta  Gas 
Light  Company,  and  is  vice-president  of  the  Georgia  Railway  &  Electric 
Company. 

PITTSFIELD,  MASS.— At  the  annual  meeting  of  the  Pittsfield  Elec- 
tric Company,  held  July  24,  the  following  named  officers  were  elected  for 
the  ensuing  year:  Alexander  Kennedy,  president  and  treasurer;  William 
L.   Adam,  clerk,  and   VV.   A.   Wliittlesey,   superintendent. 


New  Incorporations. 


LOS  ANGELES,  CAL. — The  Western  Gas  &  Electric  Company  has 
been  incorporated  with  a  capital  stock  of  $25,000  by  F.  O.  CnUins.  J.  N. 
Black,  E.  V.  Reeves,  S.  S.  Lawson  and  R.  G.  Roberts. 

SAN  FRANCISCO.  C.\L.— The  Nevada  Miners'  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $1,000,000  by  M.  F.  Remington, 
T.  G.  Roberts,  J.  Rutishauser.  W.  H.  Davis  and  B.  R.  Reynolds. 

SAN  FR.\NCISCO.  CAL.— The  Stockton  Gas  &  Electric  Corporation 
has  been  incorporated  with  a  capital  stock  of  $1,500,000  by  Paul  Mc- 
Donald,  A.   H.  Winn,  R.  T.   Hooper,  H.   F.  Allen  and  .T.  T.  Handy. 

DENVER.  COL.— The  Summit  County  Power  Company  has  been  in- 
corporated with  a  capital  stock  of  $500,000  by  John  McConnelly  and 
others. 

WILMINGTON,  DEL.— The  Nicholas  Power  Company  has  been  in 
corporated  with  a  capital  stock  of  $250,000  by  R.  C.  Lupton  and  others. 

PADUCAH,  KY. — The  Southern  Construction  Company  has  been 
formed  for  the  purpose  of  building  the  interurban  line  from  Mayfield  to 
Paducah.  The  company  is  capitalized  at  $10,000  and  the  incorporators 
are  B.  H.  Scott,  H.  H.  Loving,  .John  I".  Harth.  George  Rush  and 
others. 

WILLIAMSBURG.  KY  — The  Williamsburg  Electric  Light  Company 
has  been  incorporated  with  a  capital  stock  of  $5,000  by  E.  E.,  L.  .\.  and 
L.   Nelson,  of  Williamsburg. 

BOSTON,  MASS. — The  E.  Ericson  Electric  Company  has  been  in- 
corporated with  a  capital  stock  of  $40,000  by  Leonard  Erickson,  Frank 
M.   Edmonds   and   B.    F.   Borhek. 

DULUTH,  MINN.— The  Interurban  Power  Company  has  filed  articles 
■  >f  incorporation  with  a  cipital  stock  of  $100,000.  The  company  proposes 
10  generate'  electricity  for  all  purposes  and  to  furnish  water  to  muni- 
cipalities, and  to  construct  and  operate  canals.  The  incorporators  are: 
Charles    C.    Cokefair,    Francis    A.    Cokefair   and    William    Harrison. 

ALLIANCE,  OHIO — The  Voungstown,  Alliance  &  Akron  Railway 
Company  has  been  incorporated  with  a  capital  stock  of  $10,000  by  T.  H. 
Given,  of  Pittsburg,  Pa.:  M.  K.  McMillin.  of  Pittsburg.  Pa.:  F..  M. 
Brosius,  Hugh  Blakeley  and  R.  S.  Kayler,  of  Alliance. 

CLEVELAND.  OHIO. — .\rticlcs  of  incorporation  have  been  filed  for 
the  Toledo  &  Fort  Wayne  Electric  Railway  Company  with  a  capital  stock 
of  $10,000.  The  incorporators  arc  E.  .T.  Pinney,  H.  J.  Nord,  Lewis  A. 
Goldstein,  Thomas  C.    Willard   and  others. 

HARRISON.  OHIO— The  Harrison  Electric  &  Water  Company  has 
been  incorporated  with  a  capital  stock  of  $.10,000  by  William  F.  Boyd. 
Edward  Avcsmer,  Samuel  L.  Farland  and  others,  to  acquire  and  operate 
the  electric  and  water  plant  in  Harrison  and  West  Harrison. 

CHEROKEE.  OKLA— The  Cherokee  Light.  Ice  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $50,000.  The  incorporators  are: 
E.  T.  Carpenter.  J.  W  Howard,  A.  H.  .Stout.  A.  J.  Titus  and  Luther 
Martin. 
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MK.  THO.MAS  AKIHUK  LAWKENCE,  chief  meter  tester  for  the 
Edison  Electric  Coinpaiiy,  of  Brooklyn,  N.  Y.,  died  Aug.  7,  at  bis  resi- 
dcnct,  484  Jefferson  .\vcnue.  He  was  born  Dec.  18.  1883.  and  was  the 
son  of  Francis  M.  and  .\manda  M.  Lawrence,  who  survive  him,  to- 
gether  with   three   brothers   and   two   sisters. 


Personal. 


Mk.  T.   I.  Jon 


MR.  TJIEODORE  I  N  S  L  E  E 
JONES  has  recently  been  appointed 
manager  of  the  sales  department  of 
the  United  Electric  Light  &  Power 
Company,  of  New  York  City.  In 
this  position  he  will  have  full  charge 
of  the  sales  end  of  the  United  Com- 
pany's business,  including  all  C9n- 
tracts  for  electric  light,  power,  heat 
and  sign  work,  together  with  the 
company's  advertising.  Mr.  Jones 
is  an  electrical  engineer,  graduating 
from  the  Massachusetts  Institute  of 
Technology  in  the  class  of  i8()6. 
rmmcdiately  after  graduating  he 
look  a  position  with  the  American 
Telephone  and  TelcKraph  Company 
in  its  New  York  office.  In  this  posi- 
tion he  identified  himself  with  the 
work  of  the  inspection  and  traffic  de- 
l^artments.  originating  anrl  etiuipping  in  connection  with  Assistant  Genera? 
Superintendent  lirotiks,  of  that  company,  the  first  school  of  instruction  for 
employees  engaged  in  telephone  traffic,  which  has  since  become  an  im- 
pf.rtant  adjunct  of  all  telephone  companies'  work.  After  four  years'  cx- 
Ijcriencf  uilh  the  American  Company,  Mr.  Jones  took  up  similar  duties 
with  the  New  York  &  New  Jersey  Telephone  Company  in  its  New  Jersey 
division,  where  he  had  charge  of  the  traffic  department.  While  engaged 
in  this  work.  Mr.  Jones  prepared  and  delivered  a  course  of  lectures  on 
telephone  and  electric  light  topics  for  the  evening  branch  of  the  New 
York  Hoard  of  Educaii<m,  which  he  has  continued  each  year  up  to  the 
present  time;  last  year  giving  two  courses,  one  on  telephone  engineering 
and  one  on  illuminating  engineering.  The  early  part  of  the  present  year, 
Mr.  Jones  accepted  a  position  as  illuminating  engineer  with  the  Nernst 
Lamp  Company  in  its  Ntw  York  district,  and  when  in  this  position  was 
offered  the  managership  of  the  sales  department  of  the  United  Company, 
the  duties  of  which  position  he  is  now  entering  upon.  Mr.  Jones  is  ihe 
author  of  a  number  of  articles  on  electrical  topics,  among  them  being; 
"A  Study  of  the  Efficiency  of  the  Electric  Light  Plant  of  the  Boston 
Public  Library,"  "Notes  and  Suggestions  for  the  Instruction  of  Em- 
ployees Engaged  in  Telephone  Traffic,"  "The  Progress  of  the  Tele- 
phon<;,"  "Five  Papers  on  Illumination  Engineering."  The  new  sales 
managtr  will  make  his  headquarters  at  the  general  offices  of  the  United 
Company.    1170    Hroa.Kvay. 
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pany,  to  become  general  sales  mana- 
ger for  the  Duplex  Metals  Company, 
of  Chester,  Pa.,  with  office  headquar- 
ters in  the  Lincoln  Trust  Building, 
L'o8  Fifth  Avenue,  New  York  City. 
Mr.  Eckert,  who  is  one  of  the 
younger  members  of  the  famous 
electrical  family  bearing  the  name, 
began  his  career  with  the  old  Metro- 
politan Telephone  Company — now 
the  New  York  Telephone  Company 
— with  which  he  spent  six  years, 
gaining  technical  experience  in  prac- 
tically every  department.  He  then 
spent  three  years  with  the  Kcritc 
Company,  and  for  the  past  fourteen 
ytars  has  been  very  actively  identified  with  the  Safely  interests.  For 
several  years  he  served  also  as  the  efficient  secretary  of  the  Electrical  Trades 
Society  ul  New  York,  lie  is  therefore  in  many  ways  a  man  with  ideal 
qualifications  for  introducinR  the  remarkable  specialty  known  as  the 
Monnol  wire,  which  with  other  forms  and  shapes  of  co'mbined  steel  core 
and  copper  sheathing,  is  being  manufactured  by  the  Duplex  Metals  Com- 
pany. Few  of  our  readi-rs  have  r.n  idea  of  the  wide  range  of  application 
within  and  outside  the  electrical  field  that  has  already  been  found  for 
the  Monnot  process,  now  a  well  tried  and  proven  advance.  Wire  of  this 
description  has  been  on  the  market  long  enough  so  that  comparative  tests 
have  been  made  to  deterntine  its  feasibility  for  telephone  lines.  The  breaking 
strength  of  No.  17  copper  clad  wire,  as  this  new  wire  is  called,  and  No. 
14  new  British  standard  copper  wire  is  the  same — 190  lbs. — but  the  weight 
of  No.  14  solid  copper  wire  is  65  lbs.  per  mile,  while  that  of  the  No.  17 
copper  clad  wire  is  .^9  lbs.     This  effects  no  inconsiderable  saving,  not  only 


because  of  the  weight  of  the  wire  itself,  but  the  new  wire  being  partially 
composed  of  steel  is  cheaper  per  pound.  The  saving  in  poles  and  cross 
:irms  is  also  a  large  item  and  one  which  will  increase  with  the  greater 
rost  of  poles.  A  scries  of  comparisons  has  been  made  by  the  Duplex 
Metals  Company,  which  shows  that  with  the  net  cost  of  a  mile  of  No. 
14  solid  copper  wire  at  $47-90.  the  cost  of  No.  14  copper  clad  wire 
under  the  same  conditions  is  $33.79,  which  shows  a  saving  of  $14."  per 
mile  for  wire  having  a  conductivity  sufficient  for  the  requirements.  This 
piocess  of  welding  metals  is  not  only  applicable  to  iron  and  ^tecl.  but  to 
r>ther  metals  as  well.  The  Westinghouse  Machine  Company  has  taken  up 
the  material  exclusively  for  steam  turbine  blades,  for  which  it  has  extra- 
ordinary recommendations.  In  short,  there  is  work  enough  ahead  to  keep 
Mr.  Eckert  extremely  and  indefinitely  busy,  and  a  host  of  friends  all  over 
the  country  will  watch  with  great  pleasure  his  effort  and  success. 

MR.  ABRAHAM  WHITE,  it  is  stated,  is  leaving  the  United  Wireless 
Telegraph  Company,  organized  last  November,  with  the  idea  of  consoli- 
dating the   Marconi   and   De   Forest   wireless   systems. 

MR.  II.  R.  HUME,  formerly  manager  of  the  gas  engine  department 
of  the  Fairbanks  Company,  Pittsburg,  is  now  connected  with  the  Switch- 
board Equipment  Company,   of  Bethlehem,  Pa.,  as  sales  manager. 

MR.  CLARENCE  H.  MACKAY,  president  of  the  Mackay  Companies, 
sailed  last  week  for  Scotland,  to  be  gone  some  little  time,  but  Mrs.  Mackay 
stays  behind  and  is  talcing  part  in  the  social  gayeties  of  Lenox,  Mass. 

MR.  P.  C.  WATMOUGH.  JR..  consulting  electrical  engineer.  59  Pearl 
Street,  New  York  City,  has  been  engineer  for  the  lighting  installation 
new  near  completion,  put  in  by  the  famous  old  Seamen's  Savings  Bank 
on    Wall    Street. 

MR.  WILLIAM  E.  MITCHELL,  formerly  with  the  Sao  Paulo  Tram- 
way Light  &  Power  Company,  has  accepted  a  position  as  electrical  engineei 
of  the  Bahia  Tramway.  Light  5:  Power  Company,  of  Bahia.  Brazil,  which 
lias  taken  over  the  old  Siemens  Si  Halskc  electric  tramway,  and  is  com- 
pletL'ly    renovating  and   extending   the   system. 

MR.  H.  R.  BAILEY,  in  charge  of  the  electrical  work  of  the  New 
York  and  Long  Island  Railroad  Tunnel  (under  Forty-second  Street, 
New  York  and  East  River)  was  presented  wiih  a  handsome  gold  watch 
and  chain  last  Monday.  The  gift  is  the  expression  of  the  feeling  cher- 
ished by  the  men  under  his  direction  in  the  electrical  department  of 
the   work. 

MR.  W.  J.  MEYERS.— Mr.  William  J.  Meyers  has  ;  been  appointed 
Chief  of  the  Division  of  Statistics  and  Accounts  for  the  New  York 
Public  Service  Commission  in  the  Second  District,  at  a  salary  of  $5,000. 
Mr.  Meyers  is  now  assistant  to  Prof.  Henry  C.  Adams.  Chief  of  the 
Division  of  Statistics  and  .\ccounts  of  the  Inter- State  Coitimcrce  Com- 
mission. 

MR.  E.  J.  RICHARDS,  superintendent  of  the  electrical  dcpartracni 
of  the  Ncwburgh  Light,  Heat  &  Power  Company  of  Newburgh.  N.  Y., 
has  resigned  bis  position  to  take  effect  Sept.  i.  Mr.  Richards  will 
fake  a  similar  position  with  a  light  and  power  company  in  New  Orleans. 
La.  Mr.  Richards  has  rendered  valuable  service  to  the  local  company 
since  his  connection  with  it,  and  has  been  largely  instrumental  in  bring- 
ing about  modern  met'nods  which  have  been  introduced  m  the  distribu- 
tion of  electricity  for  lighting  and  power  purposes  throughout  the  cit>' 
and  adjactnt  territory.  He  will  take  with  him  to  New  Orleans  the  best 
wishes  of  many  Newburgli  friends. 

MISS  JESSIE  MAY  H/V2ELRIGG,  eighteen  years  old.  daughter  cf 
Mr.  and  Mrs.  Scott  F.  Hazelrigg,  of  Tompkinsville,  S.  I.,  has  been 
chosen  Queen  Titania  VIL,  to  rule  at  Asbury  Park,  N.  J.,  over  the- 
events  of  Carnival  week,  Aug.  23  to  30.  Miss  Hazelrigg*»  summer  home 
is  at  No.  708  Seventh  Avenue,  Asbury  Park.  She  is  a  graduate  of 
Hollins  Institute,  Virginia,  and  is  a  close  companion  of  her  father,  who 
is  vice-president  and  general  manager  of  the  Richmond  Electric  Light  & 
Railroad  Company  of  Staten  Island;  president  of  the  Atlanric  Coast 
Electric  Railway.  Asbury  Park;  president  of  the  Midland  Beach  Rail- 
way,  and   is  coiuucted   with  several  ether   railway   enterprises. 

MR.  JOHN  C.  OSTRUP,  M.  Am.  Soc.  C.  E..  has  been  appointed  to 
fill  the  Chair  of  Structural  Engineering  at  the  Stevens  Institute  of  Tech- 
nology*. Hoboken,  N.  J.  Prof.  Ostrup  is  a  graduate  of  the  Polytechnic 
School  in  Copenhagen,  and  later  took  a  post-graduate  course  at  the  Chi- 
cago Engineering  School,  and  has  had  a  large  and  varied  experience  la 
important  work  extending  over  1;  years.  He  was  for  five  years  in  charge 
of  the  office  work  and  design  of  the  Lake  Street,  the  Northwestern  and 
the  Union  Elevated  railroads  in  Chicago  during  their  construction,  and 
afterwards  designing  engineer  01  the  Boston  Elevated  Railroad  during  its 
building.  Upon  the  completion  of  this  he  went  into  private  practice  for 
four  years,  and  has  designed  many  important  structures  and  bridges  for 
the  American  Bridge  Company  of  New  York. 

MR.  R.  L  DEAN.— Mr.  Robert  L  Dean,  president  and  electrical 
engineer  of  the  Dean  Rapid  Telegraph  Company,  of  Kansas  City,  is  at 
the  Waldorf,  New  York.  His  system  has  been  in  actual  operation  between 
Kansas  City  and  St.  Louis  for  about  two  months  past  transmitting  daily 
business  telegrams  and  press  matter  for  newspapers.  Mr.  Dean's  object 
in  coming  to  New  York  at  this  time  is  to  purchase  additional  equipment 
to  further  extend  his  system.  He  proposes  to  enlarge  operations  so  as 
to  reach  various  important  points  throughout  the  country,  employing 
existing  independent  telephone  lines.  It  is  said  that  the  Dean  rapid 
telegraph  system  maintains  a  speed  of  350  words  a  minute  over  a 
phantom  circuit  between  Kansas  City  and  St.  Louis,  in  connection  uiih 
a   Imig-distanee  telephone  line  in  constant   use. 
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MR.  EDGAR  C.  BR-\DLEV  has  been  elected  vice-president  and  gen- 
eral manager  of  the  Pacific  Telephone  &  Telegraph  Company.  According 
to  officials  of  the  company  the  change  has  no  special  significance.  Presi- 
dent Scott  still  retains  his  official  title,  although  yielding  practical  direc- 
tion of  aflFairs  to  the  new  officer.  Mr.  Bradley  does  not  displace  any 
one,  but  becomes  a  third  vice-president,  the  other  two  being  Louis  Glass 
and  E.  J.  Zimmer.  His  connection  with  the  American  Bell  Telephone 
parent  company,  it  is  stated,  has  been  severed  and  he  will  henceforth 
devote  himself  solely  to  the  local  company.  Mr.  Bradley  was  formerly 
third  vice-president  of  the  Postal  Telegraph  Company.  He  resigned  that 
place  to  become  assistant  to  F.  A.  Pickernell.  who  was  as- 
sistant to  the  president  of  the  American  Telephone  &  Telegraph  Com- 
pany. His  duties,  it  is  understood,  were  a  general  supervision  of  the 
subsidiary  companies  embraced  in  a  certain  district  and  he  went  to  San 
Francisco  in  pursuance  of  those  duties. 


Trade  Publications. 


THE  SPRAGTJE  ELECTRIC  COMPANY,  of  New  York  City,  is  mail- 
ing to  the  electrical  trade  and  architects  an  attractive  eight-page  circular 
describing  in  detail  new  types  of  galvanized  and  enamelled  stamped  steel 
boxes  and  covers,  and  box  fittings. 

PITTSBURG  TRANSFORMER  COMPANY,  of  Pittsburg,  Pa.,  has 
issued  for  August  a  very  interesting  folder  relative  to  transformer  be- 
havior under,  and  results  following,  strokes  by  lightning.  It  is  well  worth 
reading.     It  also  issues  a  pretty  August  calendar. 

INSULATOR  SUPPORTS.— The  Electric  Controller  &  Supply  Com- 
pany, Cle^-eland,  Ohio,  has  issued  a  very  neat  little  illustrated  pamphlet 
as  to  its  "Universal"  insulator  supports  made  under  the  McFeater  patent. 
These  are  ingenious  appliances  specially  devised  for  wiring"  in  steel  frame 
work  of  all  kinds.     Xo  wood  is  required,  and  no  holes  need  be  drilled. 

"BUSY." — The  New  Y'ork  Telephone  Company  has  issued  a  neat  little 
brochure  as  to  the  manner  in  which  a  telephone  subscriber  by  the  addi- 
tion  of  one  or  two  extra  lines  can  reduce  the  "busy"  rei^orts  on  his  ser- 
vice to  the  minimum,  and  thus  avoid  blockade  of  business.  Data  are 
given  of  the  subject  from  actual  installations. 

THE  SPRAGUE  ELECTRIC  COMPANY,  527-531  West  34th  Street, 
New  York  City,  has  recently  issued  a  handsomely  printed  new  bulletin, 
No.  507,  treating  of  flexible-armored  hose  for  steam  or  compressed  air. 
This  hose  is  adapted  for  the  transmission  line  in  drilling  or  chipping, 
and  is  extensively  used  by  railway  companies  for  air  brake  and  signal 
line    work. 

THE  TRUMBULL  ELECTRIC  MANUFACTURING  COMPANY,  of 
Plainville,  Conn.,  has  recently  published  a  new  bulletin  of  its  tj-pe  "A" 
switches,  which  shows  a  large  extension  to  ilie  line.  Many  changes  and 
improvements  are  made.  The  bulletin  covers  34  pages,  and  represents 
a  most  complete  line  of  switches.  Four-pole  switches  are  listed,  also  new 
Code  fused  switches  with  high  fingers  for  fuses,  both  on  the  hinge  and 
the  handle  end,  and  a  complete  line  of  switches  for  alternating  current 
from  15  to  2000  amperes.  The  bulletin  will  be  gladly  sent  upon  request 
to  all   those  interested. 

MOTOR  DRIVEN  PUMPS.— The  Luitwieler  Pumping  Engine  Com- 
pany, Los  ■Angeles,  Cal.,  has  issued  a  catalogue  dealing  with  its  non- 
pulsating  pump.  It  is  claimed  that  the  efficiency  of  the  pump  is  unusu- 
ally high  on  account  of  the  entire  absence  of  back  lash  and  water  ham- 
mc.  The  pump  is  provided  with  two  cylinders,  each  of  which  is  driven 
til  rough  a  cam  mechanism  from  a  shaft  running  at  constant  speed.  The 
cams  are  of  such  design  that  they  move  the  cross  heads  and  the  piston 
at  a  fixed  rate  of  speed,  and  just  before  one  cam  reaches  the  end  of  its 
travel  the  other  cam  takes  the  water  load  and  moves  it  along  as  before. 
Thus  there  are  no  dead  centers  and  no  periods  of  rest,  and  the  water 
is  delivered  in  one  pulseless  volume. 

A  MESSAGE  FROM  THE  GOVERNOR.— This  is  the  title  of  an 
illusA-ated  brochure  gotten  out  by  the  Holyokc  Machine  Company  of 
Worcester,  Mass.  The  cover  design  is  particularly  attractive,  being  in 
legal  form,  tied  with  ribbon  and  with  seal  attached.  The  publication 
de*cnHc9  th*?  company's   improved    governor  for   water   wheels,    and   points 


weights   in   the    driving 


■istol,    45    Vesey    Street, 
1   large   quarto   size.      It 


out  its  advantages.  The  governor  has  now  been  on  the  market  five  years, 
and  during  that'  time  has  been  well  tried  under  ail  conditions.  The 
friction  clutches  which  operate  the  water-wheel  gates  are  thrown  in  and 
out  of  engagement  by  a  hydraulic  piston  into  which  water  or  oil  is 
admitted  under  a  pressure  of  25  to  30  lbs.,  by  a  valve  on  top  of  the 
cylinder;  the  valve  being  operated  by  gove 
pulley. 

BRISTOL  PYROMETERS.— Prof.  W.  B 
New  York,  has  just  issued  Catalogue  No. 
contains  a  general  description  and  a  classified  price  list  of  the  different 
groups  and  styles  of  his  beautiful  low  resistance  pyrometers,  for  both 
indicating  and  recording  all  ranges  of  temperature  up  to  3000*  Fah. 
Prof.  Bristol  has  also  included  in  the  catalogue  illustrated  descriptions 
of  several  ways  in  which  the  instruments  can  be  applied  in  commercial 
service.  A  long  list  of  names  is  given  of  users  of  these  instruments, 
covering  a  wide  range  of  industrial  application.  Copies  of  this  very  in- 
teresting catalogue,  which  is  practically  a  short  treatise  on  thermo-electric 
pyrometry,  can  be  obtained  on  application.  The  large  size  is  favorable 
to  the  exact  reproduction  of  the  curve  charts  reproduced  of  records  taken 
by  the  instruments. 

WARD  LEONARD.^The  Ward  Leonard  Electric  Company  has 
issued  a  catalogue.  No.  A-12,  covering  self-starters,  showing  its  ALS 
type,  comprising  a  self-closing  switch,  a  self-starting  rheostat  provided 
with  no-voltage  and  overload  release  and  protective  interlock,  preventing 
the  automatic  closure  of  the  ?elf-closing  switch,  except  when  the  rheostat 
is  in  its  initial  position.  It  is  controlled  by  two  push  buttons — a  starting 
push  button  and  a  stopping  push  button.  The  resistance  is  in  the  form 
of  Ward  Leonard  enamelled  resistance  xmits.  It  also  shows  its  AS 
t>*pe  self-starting  rheostat  with  plain  no-voltage  release,  for  use  in  con- 
nection with  Ward  Leonard  self-ciosing  main  line  switch  or  float  switch, 
etc.  The  resistance  of  this  type  is  also  of  Ward  Leonard  enamelled 
resistance  units.  In  either  case  it  is  simply  necessary  to  close  the  cir- 
cuit and  the  machine  does  the  rest.  This  catalogue  is  complete  with 
specifications  covering  the    features   of  design. 

THE  .\MERIC.\N  INSTRUMENT  COMPANY.  Philadelphia,  Pa., 
has  just  published  a  new  catalogue.  No.  65,  and  is  distributing  it  to  the 
users  of  electrical  measuring  instruments.  It  is  beautifully  printed, 
profusely  illustrated  with  half-tones,  and  deals  in  a  very  comprehensive 
way  with  their  complete  line  of  high-grade  instruments  of  both  switch- 
board and  portable  types.  The  valuable  improvements  found  in  "Ameri- 
can" instruments  are  interestingly  set  forth,  emphasis  being  placed  on  the 
interchangeability  of  the  shunts  and  multipliers,  and  the  excellent  mag- 
netic shielding  qualities  of  the  drawn  soft  stetl  cases  used  on  switch- 
board types.  Complete  lines  of  round  pattern  and  "long-scale"  switch- 
board voltmeters  and  ammeters  are  listed  with  full  data  as  to  range  and 
prices.  Numerous  diagrams  give  the  dimensions  required  for  drilling 
switchboards,  etc.  The  well-known  ".American"  portables  are  shown  in 
the  latter  half  of  the  book,  together  with  a  new  line  of  standard  volt- 
meters and  ammeters  for  the  most  exacting  laboratory  work.  Portable 
relays  and  galvanometers  are  also  illustrated.  Throughout  the  caia- 
iogue  65  is  quite  in  keeping  with  the  high-grade  instruments  it  describes 
and  illustrates.  It  is  up  to  date,  and  contains  56  pages  of  useful  in- 
strument data.  Every  engineer  should  have  a  copy  and  keep  it  for  handy 
reference. 


'Business  Notes. 


THE  DOUBLEDAY-IIILL  ELECTRIC  COMPANY,  of  Pittsburg.  Pa.. 
has  opened  a  branch  office  in  Charlotte,  N.  C.,  where  a  distributing 
house  will  be  maintained. 

ARROW  ELECTRIC  COMPANY.— Owing  to  the  similarity  of  the 
names  of  the  Perkins  Electric  Switch  Manufacturing  Company,  of  Bridge- 
port, Conn.,  and  of  the  Perkins  Corporation,  of  Hartford,  Conn.,  and  the 
confusion  which  naturally  arises  from  that  similarity,  it  has  been  de- 
cided to  change  the  name  of  the  Perkins  Corporation  to  the  Arrow 
Electric  Company,  and  to  change  the  trademark  from  "Arrow  P"  to 
".\rrow  E."  This  change  has  now  been  effected,  and  the  Arrow  Electric 
Company   assumes   all    liabilities  of  iTie   Perkins   Corporation. 
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UNITED   STATES    PATENTS    ISSUED    AUG.    6.    1907. 

fConHnctfd  hv  Roscnbaum  &•  StnckhriHee.  Pat.  Attv^  .  41   Park  Row.  N.  V.l 

862.127.  CENTRIFUGAL  SWITCHING  DEVICE:  C.  B.  Auel.  Wil- 
IcinsburR,  Pa.  App.  filed  Dec.  3.  1906.  A  centrifugal  switching  de- 
vice for  limitinK  the  speed  of  dynamo  electric  machines  or  motors  in 
case  the  field  strensth  is  abnormally  redicrr'l  t.v  r,-:v   ncident. 

S62.1M.       AUTOMATIC     TROLI.EV     RE1  I  ii-HANISM; 

Henry  B.  Clarke,  Highland  Park.  III.      \  .   ■oo''..     Re- 

lates to  an  improved  aiitomatit-  trolley  of  the  ly.pe 

having  a  spring  reel,  and  means  for  artu „  .     .  to  pull  down 

the  pole  when  the  trolley  whrri   leaves  the    Aire- 

862. n6.  ELECTRICALLY  HEAT  11)  SHAFT  FURNACK:  .T.  S.  lid- 
Strom.  Vesteras,  Sweden.  Apf  iV.  I  Mnr.h  ,in,  ir,-(i  In  -in  electric 
furnace    the    combination    of    a      '    '  ...     '  -    -.    nnn.ilar 

horizontal    chamber    of    a     unif  ,     "«'■'■ 

section  for  taking  up  the  in.li    ■  '  ■  neath 

the  s'laf'  and  an  iron  rorc   'm    :  >  ■  ,.^  raid 

melted  material,  substantially  as  and  ic   mc  p-upr.  '   ^ct   i-itli. 


.159.     TROLLEY:   A.    Hill.   Lynn.    Mass.      App.   filed   March   .•.    1907. 

Patentee   has    specially   constuctc'i    a   trolley-pole    with    a   liinifed   s*<- 

vhich  moves  to  trip  and  drop  the  jvtle  wIi..*m  the 

862.16R  SVSTEM  OF  CONTROL  FOR  ELECTRIC  MOTORS:  If.  ).. 
James,  Pittiburg,  Pa.  App.  filed  Nov.  13,  1905.  A  system  of  con- 
tactors for  an  mduction  motor  by  which  resistance  may  be  gradually 
and  automatically  removed  from  the  secondary  circuit  as  the  speed 
increases. 

862,101.  TROLLEY  WHEEL:  P.  M.  Orlopp.  Indianapolis.  Ind.  App. 
filed  July  12.  1906.  The  trolley  wheel  has  dotible  springs  for  spokes 
so  as  to  be  resiliently  supportea. 

862,192.  CONTROLLING  MEANS  FOR  ELEtTRIC  MOTORS:  W.  A. 
Paris.  Edgrwood  Park.  Pa.  App.  filed  Dec.  4.  1Q05.  An  automatic 
controller  for  an  electric  motor  designed  to  work  through  prede 
termined  limits  of  movement  as  in  operating  a  gate  valve. 
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862,209.  ELECTRIC  SIG'NAL  SYSTEMS;  A.  L.  Sohm,  Los  Angeles, 
Cal.  App.  filed  Sept.  22,  1906.  Provides  an  electric  system  in  which 
signals  or  calls  from  any  number  of  stations  arc  indicated  by  figures 
corresponding  to  the  number  of  digits  by  which  the  stations  are  in- 
dicated. 

862,211.  INSULATOR-SUPPORT;  \Vm.  Steincr.  Muskegon.  Mich.  App, 
filed  March  24.  1906.  A  frame  for  grouping  insulators  around  a  base. 
The  frame  is  built  up  in  quadrants  organized  together  by  supporting 
bolts. 

862.225.  AUTOMATIC  TEMPERATURE-REGULATOR  FOR  RE- 
VOLURLE  DRYING  APPARATUS;  H.  F.  Wcstphal.  Milwaukee, 
Wis.  App.  filed  April  7.  1906.  Means  for  automatically  regulating 
the  tcmpcTJitnre  of  a  drying  apparatus,  particularly  for  grains,  etc. 
Has  a  vessel  filled  with  liquid  and  a  diapnragm  connected  to  the  cir- 
cuit closing  device. 

86^.226.  MOTOR-REGULATOR:  G.  H.  Whittingham.  New  York,  N.  Y. 
App.  filed  July  16,  190J.  Electro-mechanical  means  for  controlling 
and  regulating  the  starting  and  operation  of  electric  motors. 

862,272.  FIELD  REGULATORS  FOR  DYNAMOS;  G.  S.  Neeley,  St 
Louts,  Mo.  App.  filed  June  18,  1006.  A  voltage  regulator  for  alter* 
nating  current  generators  adapted  to  automatically  maintain  a  con- 
stant voltage  in  the  circuit  regardless  of  the  demands  for  current. 

86i!.273.  VOLTAGE  REGULATOR  FOR  DYNAMO  ELECTRIC  MA- 
CfllNES;  G.  S.  Neeley.  St.  Louis,  Mo.  App.  fiUd  Nov.  30,  1906. 
Relates   to   modifications   of   the   above. 

862,274.  N'OLTAGE  REGULATOR  FOR  DYNAMO  ELECTRIC  MA- 
CHINES;  G.  S.  Neeley,  St  Louis,  Mo.  App.  filed  Nov.  30,  1906. 
Relates   to  modifications  of  the  above. 

862.277.  SPRING  FOR  TROLLEYS  AND  HARPS;  R.  E.  Noble,  Chi- 
cago, III.  App.  filed  Jan.  13,  1905.  A  spring  for  trolley  harps,  com- 
E rising  a  bent  strip  of  spring  metal  having  a  loop  at  one  side  and 
aving  perforations  adapted  to  engage  with  the  pin  or  axle  of  the 
trolley   narp. 

862,329-  SPARKING  DYNAMO  AND  GOVERNOR;  A.  P.  Griebel, 
Woodstock,  III.  App.  filed  Sept.  11,  1906.  A  spark  dynamo  for  use 
with  gasoline  engines  designed  to  have  a  constant  speed  by  varying 
frictionat  connection  with  the  engine  fly-wheel. 

862,333.  METHOD  OF  CREATING  A  VACUUM;  P.  C.  Hewitt,  New 
York.  N.  Y.  App.  filed  July  i,  1904.  The  method  of  creating  a  high 
vacuum  in  an  inclosed  chamber,  which  consists  in  introducing  alu- 
minum   and    mercury    so    that    they    amalgamate    and    absorb    gases. 

862,361.  ELECTRICAL  APPARATUS;  W.  H.  Thompson.  Wilkinsburg. 
Pa.  App.  filed  July  17,  1905.  A  means  for  varying  the  strength  of 
magnetization  of  an  iron  core  which  has  parts  thereof  in  the  form 
of  rollers  from  which  flexible  magnet  wire  can  be  wound  from  one 
to  another. 

862,380.  ADJUSTABLE  BOX  FOR  SWITCHES  AND  THE  LIKE; 
M.  D.  Baron,  New  York,  N.  Y.  App.  filed  Feb.  24.  1906.  Relates 
to  wail  boxes  for  use  in  house  wiring.  Provides  a  complete  fireproof 
inclosurc  for  electric  connections  in  conduits  in  the  wall  of  a  build- 
ing. 

862.397.  ELECTRIC-LIGHT  CLUSTER;  L.  Hruska.  Chicago,  111.  Anp. 
filed  March  25,  1907.  A  multiple  cluster  socket  for  incandescent 
tamps  having  a  swivel  connection  with  a  supporting  base  so  as  to  be 
removed   without   disturbing  the  circuit  connections. 

862,402.  PRINTING  TELEGRAPH;  C  L.  Krum,  Chicago.  111.  App- 
filed  Oct.  6.  1904.  Complete  electrical  and  mechanical  features  of  a 
printing   telegraph   machine. 

862.^09.  TREATING  SHEET  METAL  BY  ELECTROLYSIS;  J.  Mul- 
ler,  Austria- Hungary.  .App.  filed  April  18,  1906.  The  herein  de- 
scribed process  of  electroplating  a  plurality  of  individual  sheets  or 
plates,  which  consist  in  temporarily  connecting  the  edges  of  said 
plates  to  form  a  continuous  band  and  then  passing  the  band  con- 
tinuously through   the  electrolyte,   substantially  as   described. 

862,423.  TELEGRAPHIC  TRANSMITTER  FOR  THE  MORSE  SYS- 
TEM; T.  C.  Van  de  Stadt.  Aardenburg.  Netherlands.  App.  filed 
April  2,  1907.  A  typewriter  or  keyboard  transmitter  for  telegraj)h 
systems  having  inset  conductors  in  a  revolving  cylinder  which  are 
engaged  by  brushes. 

ELECTRIC  CONTROLLING  SYSTEM;  C.  P.  Breese.  Norfolk, 
App.   filed   Aug.    II,     1902.      A   block  signal   system   for  electric 


!.44". 

Va. 


iircuit    Breaker. 

trolley  roads  having  a  sectional  trolley  conductor  and  -relay  magnets 
operated  by  the  passage  of  current  thereto  from  the  mains. 

S(>i,d42.  ELECTRIC  CONTROLLING  SYSTEM;  C  P.  Breese,  Norfolk, 
Va.     App.  filed  Aug.   11,  1903.     Relates  to  modifications  of  the  above. 

8h2..u4-     WIRE  HOLDER:  S.  J.  Brund.  Cottage  Grove.  Ore.     App.  61ed 


April  16,  190^.  An  insulating  support  for  telephone  wires  having  two 
horizontally  joumaled  grooved  rollers  between  which  the  conductor 
is  led. 

r,449-  HOOK-SWITCH;  E.  B.  Craft,  Chicago.  111.  App.  filed  April 
9,  1906.  A  hook-switch  comprising  a  mounting  plate,  a  lever  pivotally 
supported  upon  the  rear  of  saiu  plate  and  projecting  through  an 
opening  therein,  a  finger  carried  by  said  lever  behind  said  plate,  and 
switch  springs  supported  upon  the  rear  of  said  iJutes.  one  of  said 
springs  projecting  beyond  the  remaining  springs  into  position  for 
operation  by  said  finger  to  actuate  said  springs,  said  spnng  forming 
a  restoring  spring  for  said  lever. 


»07.     HOLDERS  FOR  TELEPHONE  RECEIVERS;  W.  J.  Mogridge. 
Spokane,  Wash.     App.  filed  Nov.   16,   1906.     Attachmeni 
n   receiver  can  be  supported  at  ear 


Spokane,  Wash 
desk  'phone  by 
into  transmitter 


6,   1906.     Attachment  for  ordinary 
hen  talking 


862.506.  INDUCTION-COIL-  UNIT;  Carl  A.  Pfanstiehl.  Highland 
Park,  III.  App.  filed  Dec.  27,  1906.  Comprises  a  pair  of  outer  s{>ool 
heads  formed  with  central  orifices  and  annular  necks  which  project 
towards  each  other.  An  intermediate  head  is  formed  with  a  corre- 
sponding orifice  and  a  small  passage  adjacent  to  the  orifice. 

«'^2,5»3.  HIGH-POTENTIAL  CIRCUIT  BREAKER;  Laporest  G.  Rob- 
inson, Pittsburg,  N.  Y.  App.  filed  Dec.  12.  1905.  Comprises  a  pair 
of  insulating  bars,  a  rocker  arm  for  supporting  the  bars  and  im- 
parting a  relative  motion  thereto,  and  two  series  of  contact  springs, 
respectively  joined  to  the  bars  so  as  to  break  contact  with  one  an- 
other when  the  bars  are  moved. 

862.520.  ELECTRICAL  ROSETTE;  James  S.  Stewart.  New  York, 
N.  Y.  App.  filed  July  21,  1906.  Provides  a  positive  and  unyielding 
abutment  to  receive  the  strain  on  the  depending  extension  walls  from 
a  rosette.  Has  other  features,  including  a  casing  of  stone  or  enameled 
iron  ware  which   is  strong  and  light  and  insulating  in  character. 

862,532.  ELECTRIC  TRANSFORMER;  Isaac  Anderson  (2).  Tacoma. 
\yash.  App.  filed  April  29,  1907.  The  core  of  the  transformer  ha» 
air  gaps  therein  through  which  air  may  be  circulated  to  keep  the 
transformer  cool. 

862.542.  CABLE-TERMINAL  AND  SYSTEM  OF  PROTECTION;  F. 
B.  Cook,  Chicago.  111.  App.  filed  Jan.  18,  1906.  A  cable  terminal, 
a  circular  base  therefor  to  which  the  terminal  is  mounted,  suitable 
vertical  brackets  secured  to  the  said  base  and  adapted  to  be  secured 
around  the  top  of  a  pole,  and  suitable  holes  in  the  said  base  spaced 
so  as  to  give  the  said  brackets  various  mountings  to  enable  them  tt 
fit  different  sizes  of  poles. 

862.543.  CABLE  TERMINAL;  F.  B.  Cook,  Chicago,  111.  .\pp.  filed 
May  28,  1906.     Modifications  of  above. 

862.551.  VALVE  APPARATUS;  J.  H.  Gardner.  Newport.  R.  L  App. 
filed  July  18.  1906.  Relates  to  valves  through  which  a  fluid  is  »up- 
plied,  and  means  for  operating  an  indicator  or  alarm  when  said  valve 
IS  open  or  partially  open,  the  alarm  being  inoperative  when  the  valve 
is  closed. 

862,580.  RELAY;  F.  R.  McRerty.  New  Rochelle.  N.  Y.  App  filed  July 
16,  1Q06.  The  combination  with  a  magnet,  of  an  armature  therefor. 
an  adjustably-mounted  screw  having  an  unthreaded  end  portion  pass- 
ing through  said  armature  to  prevent  the  same  from  being  unseated, 
and  a  shoulder  on  said  end  portion  acting  as  a  stop  for  said  armature. 

862,582.  TROLLEY  SWITCH  FROG  AND  POLE:  A.  Neubert.  Eliza- 
beth, N.  J.  App.  filed  Feb.  15,  1906.  The  trolley  switch  frog  has  a 
pair  of  laterally  projecting  rollers  which  slide  on  the  under  surface 
of  flat  plates  adjacent  the  trolley  wire  at  a  fork  or  turnout 

862,589.  AUTOMATIC  ELECTRIC  SIGNALING  DEVICE;  A.  J.  Rp,v. 
Providence,  R.  I.  App.  filed  March  9.  1906.  A  semaphore  signal 
positioned  by  a  circuit  which  is  closed  by  a  mechanical  tappet 
adjacent    the    track    rail. 

862,616.  TELEPHONE  SYSTEM;  W.  W.  Dean,  Chicago,  III.  App.  filed 
Sept.  3,  1901.  The  combination  with  a  telephone  line,  of  a  line  relay, 
a  signal  controlled  tliereby,  a  battery  in  the  line,  a  jack  foi*  the  line, 
and  a  cut-off  relay  adapted  to  be  connected  in  a  bridge  of  the  line 
between  the  line  relay  and  the  jack  and  to  open  said  battery  connec- 
tion when  a  conversational  circuit  is  established  with  the  line. 

862,618.  COUPLING  FOR  LEAD-COVERED  ELECTRIC  CABLES: 
J.  J.  Dossert.  New  York,  N.  Y.  App.  filed  Jan.  19.  1904.  A  means 
for  joining  together  stranded  cables  used  in  underground  work  so  as 
to  make  a  properly  conducting  insulated  waterproof  joint 

S62.660.  ROSETTE  FOR  ELECTRICAL  WIRING;  W.  F.  Ritter,  Cin 
cinnati,  Ohio.  App.  filed  Oct.  28.  1906.  A  rosette  formed  of  in- 
sulating material  with  an  opening  for  the  passage  of  a  circuit  con- 
ductor and  surrounded  by  an  enlarged  socket  on  the  rear  face  of 
the  rosette. 

862,701.  TROLLEY  WHEEL;  W.  H.  Bradt.  Schenectady,  N.  Y.  Aop 
filed  Dec.  5,  1906.  A  trolley  wheel  made  of  two  halves  spring  pressed 
together  to  make  better  contact  with  the  wire. 

862.713.  TELEPHONE  EXCHANGE  SYSTEM;  M.  S.  Conner.  Roches- 
ter, N.  V.  App.  filed  May  28,  1904.  Complete  diagram  multiple  ex- 
change circuit. 

862.723.  ANNUNCIATOR  SYSTEM;  W.  E.  Ebert  St  Louis.  Mo.  Ayf. 
filed  May  19,  1906.  Mechanical  construction  of  annunciator  in  a 
hemispherical  casing  hiving  a  target  member  pivoted  coaxially  with 
the  casing. 

862.740.  ELECTRIC  CONTROLLING  DEVICE:  M.  Kallmann.  Berlin. 
Germany.  App.  tiled  June  i,  1905.  Features  of  a  Wheatstone 
bridge    apparatus    having    novel    features, 

862,758.  INSULATOR;  A.  A.  Pratt  Los  Anpelcs.  Cal.  App.  filed  Oct 
25,  1906.  Construction  of  insulator  having  a  transverse  opening 
through  which  passes  a  conducting  rod  held  in  the  insulator  by  in- 
sulating conical  bushings. 

862,776.  DYNAMO-ELECTRIC  MACHINERY;  W.  L.  Waters.  Milwau- 
kee. Wis.      App.   filed    Dec.   9,    1905.      Construction   of  a  squirrel-cage 


armature    for    induction    motors. 
t,78i.       ELECTROTHERAPEUT1C 


\PPARATUS:    L.     G.    Woolley. 
906.      A  therapeutic  apparatus  hav- 


App.  filed  Ma. 
ing  a  vessel   or  tank   which  can   be  applied   to  the  desired  portio 
the  body  so  as  to  supply  current  thereto. 

1,783.  ELECTROLYTIC  CELL;  E.  A.  Allen.  Rumford  Falls,  Maine 
App.  filed  July  17,  1905.  .^n  electrolytic  cell  for  aqueous  solution^ 
comprising  a  tank  having  decomposing  and  oxidizing  compartments, 
a  mercury  cathode  therein,  an  anode  tn  the  decomposing  compart- 
ment, a  return-flow  conduit  for  amalgam  extending  between  opposite 
portions  of  said  tank,  and  means  for  imparting  heat  to  the  amalgmn 
in  said  return   flow  conduit. 

2,842.  RHEOST.VT;  E.  F.  Northrup.  Philadelphia.  Pa.  .^pp.  filed 
May  3.  1907.  A  rheostat  having  a  circular  grooved  block  in  which 
is  contained  a  spiral  resistance  element  over  which  swings  a  contact 
arm     pivoted     ccixi-illy     with     the    block. 
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Garbage  Disposal. 

The  question  of  the  disposal  of  the  garbage  of  a  great  city 
like  New  York  is  a  very  serious  one,  and  is  apparently  far 
from  being  answered.  There  was  a  time  when  the  stuff  was 
dumped  in  the  sea  and  littered  all  the  bathing  beaches  in  a 
most  disgusting  manner.  Relief  from  this  was  promised  a 
couple  of  years  ago  when  a  municipal  plant  was  started  to 
consume  some  of  this  garbage  and  thereby  light  Williamsburg 
Bridge  electrically  at  a  cost  of  less  than  nothing,  instead  of 
p.-jying  good  money  to  the  lighting  companies.  Nobodj'  had 
.my  particular  objection  to  raise  to  this  and  the  incinerator 
plant  went  into  action  with  a  great  flourish  of  trumpets,  par- 
ticularly on  the  part  of  the  yellow,  socialistic  press  that  wants 
everything  municipalized. 


Last   week  we   gave   the   results   and   details.     The   plant   has 

proved   an  absolute   failure,  and  a  large  part  of  its  machinery 

is  garbage  itself,  fit  only  for  the  dump  and  scrap  heap.     This 

apparatus  cost,  with  the  building,  about  $170,000.     Of  course 

the   land  cost  nothing,  as   it  belonged   to   the  city — and,   ergo, 

had  no  value.    While  running,  the  plant  cost  to  operate,  without 

allowance  for  rental,  $31,418.     The  allowance  for  depreciation 

was  5  per  cent,  but  as  much  of  the  plant  is  wrecked,  50  per 

cent  would  evidently  have  been  near  the  mark.    To  operate  with 

coal,   the   plant   would   cost   $57,000   a   year.     The   New    York 

— — -^==--=  — — ^ —     — ^-        —       Edison    has    taken    the    supply    over    and    is    giving    a    much 

During  1906  Electrical  World  printed  and  circulated  970,-      better    service    for    $25,000.      Now    there    is    some    talk    of    a 

000  copies,  an  average  of  18,827  copies  per  week.    Of  this  issue      larger   plant,   as   the   old   one   burneil   only   one-eighth    of    the 

16,000  cofics  are  printed.  ^„,,,,i,h   gathered-but,   after   all.   would    it    not   be   well    to   let 

bad  enough  alone? 
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sonably  sensitive  and  furnislnd  with  a  reliable  comparison  lamp 
if  one  is  used,  but  the  nature  of  the  surface  observed  and  its 
relation  to  the  sources  of  light  is  of  far  more  importance  than 
any  other  one  consideration.  The  fact  is  that  no  known  dif- 
fusing surface,  opaque  or  translucent,  obeys  Lambert's  law  for 
all  planes  and  angles  of  incidence.  In  any  event,  the  chief 
difficulty  is  the  failure  of  any  surface  to  integrate  correctly  ac- 
cording to  Lambert's  law,  the  total  incident  light.  For  extreme 
precision,  the  errors  must  be  known  and  allowed  for  either  in- 
slnimcntally  or  in  computation. 


After  all,  there  is  still  some  doubt  whether,  if  a  correct  in- 
tegration could  be  had,  it  would  really  measure  correctly  the 
useful  effect.  As  light  is  practically  employed,  it  is  not  received 
on  theoretically  exact  diffusing  surfaces,  nor  does  one  cus- 
tomarily work  with  his  head  and  shoulders  below  the  plane  of 
illumination.  For  example,  take  a  large  and  rather  low  room. 
If  lighted  from  the  ceiling,  lamps  with  reflectors,  i.  e..  with 
main  flux  from  above  and  coming  in  the  main  from  a  few 
lamps  for  .iny  one  point,  one  does  not  have  to  deal  with  large 
angles  of  incidence  and  the  illumination  at  any  one  point  is 
not  difficult  to  determine.  If  the  lighting  were  from  a  row  of 
lamps  around  the  wall,  there  would  be  a  large  proportion  of 
light  at  very  ol)lif|ue  incidence  and  in  practice  one  would  get 
his  working  illumination  at  any  one  point  from  but  a  portion 
of  the  sources  theoretically  available.  Such  a  room  would  be  a 
difficult  subject  for  tlieoretical  illuminometry,  and  the  theoreti 
cal  figure,  if  obtained,  would  be  deceptively  large.  The  fact  is 
that  the  useful  illumination  involves  factors  which  are  not  pro- 
portional to  the  light  flux  as  integrated  at  any  point.  Bearing 
this  in  mind,  one  conies  to  a  realizing  sense  of  the  difficulties 
of  illumination  measurement.  As  Mr.  Millar  lias  pointed  out 
clearly  enough,  it  is  no  task  for  a  tyro  even  with  a  good  instru- 
ment, certainly  not  with  a  poor  one.  The  next  few  years  will 
be  prolific  in  careless  and  inaccurate  work  in  illuniinnmetry. 
It  is  the  man  behind  the  photometer  that  counts.  Good  judg- 
ment and  a  knowledge  of  the  errors  will  lead  to  good  results 
even  with  indifferent  apparatus,  while  it  seems  very  doubtful 
whether  any  kind  of  photometer  can  be  made  fool-proof.  Re- 
sults obtained  with  any  of  the  instruments  now  available  should 
be  received  somewhat  cautiously,  especially  where  any  color 
differences  are  involved,  and  the  attempted  elimination  of  color 
difference  is  likely  to  lead  to  constant  errors  of  serious  magni- 
tude. One  of  the  most  urgent  needs  in  modern  photometry 
is  if  not  a  precise,  at  least  a  conventional  method  of  dealing 
with  color  differences. 


Circular  Current  Loci  of  the  Synchronous  Motor. 
On  page  .109  of  our  issue  for  last  week,  we  commented  at  some 
length  upon  the  paper  by  Prof.  Morgan  Brooks,  dealing  with  the 
graphical  representation  of  the  performance  of  synchronous  mo- 
tors and  generators,  an  abstract  of  which  was  published  in  our 
report  of  the  Niagara  convention  of  the  \.  I.  E.  E.  Our  present 
issue  contains  an  article  by  Dr.  A.  S.  McAllister  describing 
certain  simple  loci  of  the  synchronous  motor  which,  while 
similar  to  those  of  Prof.  Brooks  in  that  they  are  circular  in 
form,  differ  therefrom  in  that  they  deal  with  the  measurable 
current  taken  by  the  motor  rather  than  with  the  internal 
counter  e.  m.  f.  of  the  machine.  It  is  interesting  to  note  that 
the  current  locus  for  a  certain  constant  excitation  of  the 
motor — that   is,  under   normal   operating  conditions — is  similar 


to  the  circle  diagram  of  the  induction  motor.  A  comparison 
of  the  current  locus  of  the  induction  motor  with  that  of  the 
synchronous  motor  will  show  that  the  lagging  wattless  com- 
ponent of  the  current  taken  by  the  induction  motor  has  a 
positive  value  at  any  load  whatsoever,'  and  that  it  increases 
continuously  with  increase  of  load :  while  the  wattless  com- 
ponent of  the  current  taken  by  the  synchronous  motor  decreases 
as  the  load  is  first  increased  from  its  minimum  value,  and  it  may 
have  either  a  positive  or  a  negative  value;  that  is,  it  may  be- 
come leading  if  the  excitation  is  above  a  certain  percentage  for 
each   load. 


.\s  in  the  case  of  the  circular  current  locus  of  the  polyphase 
induction  motor  or  that  of  the  single-phase  induction  motor. 
the  construction  is  based  on  the  assumption  of  constant  local 
impedance  of  the  circuits  carrying  the  load  current.  It  is  well 
known  that  in  no  case  is  the  reactive  component  of  the  im- 
pedance constant.  In  the  polyphase  induction  motor  the  change 
in  the  impedance  from  its  assumed  constant  value  leads  to  an 
error  that  is  quite  small  in  comparison  with  the  error  due  to 
ignoring  the  change  in  the  main  magnetizing  current  taken  by 
the  motor.  In  the  single-phase  induction  motor  the  neglect  of 
the  actual  change  in  the  circuit  impedance  produces  an  error 
that  is  negligible  in  comparison  with  the  large  error  when  both 
the  "speed  field"  exciting  current  and  the  "transformer  field" 
exciting  current  are  considered  to  be  constant,  since,  as  a 
matter  of  fact,  the  latter  actually  varies  about  50  per  cent  and 
the  former  100  per  cent.  In  the  synchronous  motor  the  "syn- 
chronous reactance"  is  far  from  being  constant,  and  any  treat- 
ment based  on  the  initial  assumption  of  constant  "sjmchronous 
impedance"  is  liable  to  indicate  results  which  do  not  accord 
with  facts.  It  is  customary  in  mathematical  treatments  to  as- 
sume a  constant  value  for  the  synchronous  impedance,  and  it  is 
equally  as  permissible  to  assume  the  same  constant  value  in  a 
graphical  treatment.  The  advantage  of  the  graphical  method 
over  the  purely  mathefnatical  resides  in  the  fact  that  with  the 
former  method  results  may  be  obtained  quickly,  and  the 
student-reader  is  forced  to  keep  constantly  in  mind  the  phe- 
nomena involved ;  while  in  transposing  mathematical  equations 
he  frequently  loses  sight  of  the  physical  facts  in  a  maze  of 
symbols  which  to  him  may  be  almost  meaningless. 


An  Anachronistic  Experiment. 

We  learn  with  interest  that  a  surface-contact  electric  rail- 
way system  is  to  be  given  a  trial  in  London  on  a  line  between 
Adgate  and  Bow,  and  recently  there  has  been  an  attempt  to 
float  the  stock  of  a  highly-capitalized  surface-contact  system  in 
Austria.  It  is  a  long  time  since  we  have  heard  much  about 
surface  contact  and  its  reappearance  at  this  juncture  comes 
with  something  like  the  same  shock  that  would  accompany  the 
announcement  of  a  street  railway  changing  from  electricity  to 
cable  traction.  The  surface-contact  has  appeared  in  many 
forms,  some  of  them  highly  ingenious,  but  it  never  seemed  to 
have  filled  any  long-felt  want.  Little  has  been  heard  of  it  in 
this  country  since  Edison  announced  his  famous  low-voltage 
contact  system,  which  some  wag  immediately  proposed  to 
improve  by  reducing  the  working  voltage  below  that  necessary 
for  the  electrolysis  of  water,  thereby  solving  once  for  all  the 
insulation  difficulty.  Abroad  there  has  been  a  better  field, 
since  foreign  municipal  authorities  have  at  times  had  a  very 
absurd  amount  of  prejudice  against  the  overhead  trolley,  and 
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have  been  willing  to  go  to  great  lengths  in  trying  to  avoid  it. 
The  fact  is  that  an  overhead  trolley  system  properly  installed 
for  city  service,  with  all  the  feed  wires  underground  and  the 
trolley  wire  carried  on  suitable  iron  poles  not  too  closely 
spaced,  is  practically  less  objectionable  in  many  cases  than 
even  a  slotted  conduit,  and  is  certainly  more  reliable.  The 
conduit  road  should  be  confined  to  lines  in  very  crowded  streets 
with   extremely   dense   traffic. 

The  surface-contact  system  is,  to  apply  the  old  piscatorial 
saw,  "Neither  fish,  flesh,  nor  good  red  herring."  It  is  con- 
siderably more  expensive  and  less  reliable  than  a  trolley  sys- 
tem, and  has  complications  that  make  the  slotted  conduit  sys- 
tem look  like  a  haven  of  rest.  It  is  not  always  easy  to  say 
just  why  a  given  surface-contact  scheme  will  come  to  grief. 
for  if  one  could  accurately  make  prognosis  of  its  failings  there 
would  be  a  fighting  chance  of  finding  a  remedy.  Yet  no  such 
.system  has  done  more  than  to  demonstrate  that  it  can  be  kept 
in  operative  condition  most  of  the  time  by  a  sufficient  amount 
of  hand  work.  A  surface-contact  line  necessarily  has  a  very 
elaborate  series  of  automatic  switches  to  keep  the  exposed 
parts  "dead"  except  when  in  actual  use,  and  most  experi- 
enced engineers  have  learned  that  automatic  devices  need 
watching  to  an  extent  that  belies  their  name.  First,  an  auto- 
matic device,  then  another  to  show  that  the  first  has  worked, 
then  a  tell-tale  to  indicate  whether  the  second  has  told  the 
truth  about  the  first,  and  finally  an  attendant  with  an  auxiliary 
normal  device  to  keep  the  three  in  order  and  turn  the  trick 
himself  if  necessary.  We  do  not  see  the  good  to  be  gained  by 
a  surface-contact  line  when  the  more  dependable  overhead  sys- 
tem can  be  installed  for  a  much  smaller  figure.  It  is  an  inter- 
esting experiment  to  see  tried  at  some  other  fellow's  expense, 
so  we  do  not  repine  at  the  action  of  the  London  authorities. 
And  if  the  line  can  be  kept  in  operation  at  reasonable  expense 
it  will  do  their  assiduity  infinite  credit.  Seriously,  even  if  it 
shall  make  a  passable  success,  what  great  gain  will  be  made? 
It  is  bad  enough  to  have  a  car  equipped  for  both  trolley  and 
conduit  service;  it  would  certainly  be  no  better  if  it  had  to  be- 
fitted for  contact  working  in  an  intermediate  zone.  But  it 
will  give  some  interesting  experience. 


Flux  of  Light. 

Onu  of  the  proposals  at  the  recent  Illuminating  Engineering 
Society  convention  that  is  likely  to  have  its  influence  on  future 
methods  of  handling  illuminating  engineering  problems  is  the 
proposition  advanced  by  Dr.  Clayton  H.  Sharp  in  his  presi- 
dential address  that  we  should  change  our  present  common 
conceptions  of  light  so  as  to  consider  the  flux  or  flow  of  lumin- 
ous energy  from  a  source  of  light  rather  than  the  candle-power. 
Up  to  the  present  time  it  has  been  customary  for  the  illuminat- 
ing engineer  to  deal  with  such  units  as  candle-powtr  and  foot- 
candles,  taking  the  candle-power  of  the  source  at  the  angle 
under  consideration  and  calculating  from  that  the  foot-candles 
of  illumination  falling  on  a  surface;  repeating  this  process  for 
various  points.  Likewise  in  considering  the  total  amount  of 
light  emitted  from  a  source,  it  has  been  customary  to  fake  the 
mean  spherical  candle-power.  In  other  words,  we  are  generally 
in  the  habit  at  the  present  time  of  considering  intensities  of 
light  at  different  points  around  a  source  rather  than  the  flu.v 
or  flow  of  luminous   energy   from   that    source.      In   short,   Dr. 


Sharp  maintains  that  our  present  conceptions  are  unduly  com- 
plicated and  that  when  we  begin  to  think  of  light  as  a  flow 
of  luminous  energy  it  will  simplify  matters.  Undoubtedly  it 
will.  The  conception  is  especially  helpful  when  considering 
the  total  amount  of  light  obtained  from  a  large  number  of 
lamps  in  a  large  room.  Thus,  instead  of  going  through  the 
most  laborious  process  of  calculating  the  amount  of  light  re- 
ceived on  various  points  of  the  working  plane  from  a  large 
number  of  sources,  we  would  simply  add  up  the  flux  of  light 
delivered  by  the  lamps  and  reflectors  in  the  direction  of  the 
working  plane,  and  this  divided  by  the  area  would  give  the 
average  intensity  of  illumination  over  that  plane.  To  carry 
out  this  method  exactly,  to  the  extent  of  determining  just 
what  lumens  fall  on  the  working  plane  from  each  lamp,  is 
somewhat  complicated,  but  a  practical  approximation  in  large 
rooms  is  easy. 


The  system  of  units  and  terms  suggested  is  simple.  If  the 
candle-power  be  taken  as  the  unit  of  light  and  the  foot  as  the 
unit  of  length,  the  total  flux  of  light  from  a  lamp  in  lumens 
would  equal  the  mean  spherical  candle-power  multiplied  by 
12.57,  the  latter  figure  being  the  number  of  unit  solid  angles  in 
a  sphere,  and  the  unit  flux  of  light  being  that  in  one  unit 
solid  angle.  A  lumen  of  light  flux  would  be  further  defined 
as  the  amount  of  light  falling  on  a  plane  surface  one  foot 
square  a  foot  distant  from  a  lamp  of  one  candle-power.  The 
average  foot-candle  intensity  of  illumination  falling  on  a  plane 
multiplied  by  its  square  feet  area  would  equal  the  number  of 
lumens  flowing  towards  the  plane.  Conversely,  the  number  of 
lumens  directed  by  lamps  and  reflectors  toward  the  floor 
divided  by  the  square  feet  floor  area  will  give  the  average 
foot-candle  intensity.  Instead  of  that  clumsy,  but  useful 
standard  of  comparison,  foot-candles  per  watt  per  square  foot, 
\vc  would  substitute  its  numerical  equivalent,  lumens  per  watt. 


Xow  as  to  the  practical  working  of  this  system  in  engi- 
neering calculations,  we  have  already  said  the  conception  of 
flux  of  light  rather  than  intensity  at  numerous  points  is  likely 
to  be  helpful.  As  to  just  how  much  saving  in  engineering  cal- 
culation may  be  made  it  is  yet  too  early  to  predict.  If  the 
engineer  is  to  be  in  a  position  to  figure  rapidly  the  lumens 
falling  on  a  given  plane  in  any  room  from  pendant  lamps,  he 
must  have  not  only  the  photometric  measurements  at  various 
angles  of  the  lamp  to  be  used,  but  the  number  of  lumens  flow- 
ing in  the  direction  of  the  given  plant.  This  can  be  deter 
mined  from  the  Rousseau  diagram  of  the  lamp  more  quickly 
than  can  the  mean  zonular  candle-power  which  we  are  some- 
times in  the  habit  of  considering.  The  total  lumens  directed 
towards  the  working  plane  by  all  the  lamps  in  a  room  is  then 
simply  a  matter  of  addition.  This,  when  used  in  a  rough, 
practical  way,  is  unquestionably  easier  than  the  usual  calcu- 
lations using  the  illuminatior  curve  of  each  lamp,  and  in  many 
cases  will  answer  all  practical  purposes  when  used  with  judg- 
ment. It  readily  gives  the  total  or  average  results.  It  will 
not,  however,  give  the  maximum  and  minimum  value  of 
illumination,  which  is  often  of  importance  to  know  if  the  engi- 
neer is  not  previously  familiar  with  the  degree  of  uniformity 
of  illumination  that  is  obtainable  with  the  proposed  installa- 
tion. It  is  a  short  cut  that  can  be  used  like  many  other  engi- 
neering short  cuts  when  the  user  fully  undestands  its  limita- 
tions. 
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Montreal   Meetings  and   Exhibition. 

J  liu  C;ii)a(li;iii  IClectn'cal  .Association  will  hold  its  annual 
meeting  in  Montreal  Sept.  I  J,  12  and  13.  Headquarters  will  hv 
at  the  Windsor  Hotel,  but  the  meetings  will  take  place  in  the 
rooms  of  the  Canadian  Society  of  Civil  Engineers,  which  has 
offered  the  u.sc  of  the  rooms  to  the  association.  The  lecture 
Jiall  is  ])rovided  with  curtains  for  darkening  the  room  in  the 
day  time,  so  tliat  the  lantern  can  be  used.  The  society  owns  a 
very  fine  lantern.  The  Candian  Electrical  Association  have 
prepared  a  good  list  of  papers,  also  a  "Question  Box."  A  very 
large  attendance  is  anticipated.  The  entertainment  committee 
has  arranged  a  very  fine  program  for  the  members. 

The  fall  meeting  of  the  Montreal  Jockey  Club  takes  place 
during  the  first  two  weeks  in  September,  so  that  between  the 
races  and  the  program  outlined  liy  the  entertainment  com- 
mittee, the  electrical  show  and  the  convention  doings,  it  looks 
as  though  tile  members  of  tlie  association  would  have  to 
"work"  .overtime. 

The  electrical  show  will  be  very  complete  and  will  incliide. 
the  wireless  telegraph,  an  electric  fountain,  dancing  skeletons, 
etc.,  etc.  The  Electrical  Exhibition  Company  is  furnishing 
the  railings  for  the  entire  show,  which  will  be  uniform,  of  a 
neat  design  and  perhaps  the  first  of  its  kind  on  so  large  a 
scale. 

The  Canadian  Street  Railway  .\ssociation  will  also  liold 
its  meeting  in  Montreal,  Sept.  u  and  13.  The  headquarters 
will  be  at  the  Windsor  Hotel,  and  the  following  is  the  list  of 
officers  of  the  association  :  President,  Edw.  A.  Evans,  general 
manager  and  chief  engineer  of  the  Quebec  Railway,  Light  & 
Power  Company,  Quebec ;  vice-president,  J.  E.  Hutcheson, 
superintendent  and  purchasing  agent,  Ottawa  Electric  Railway 
Company,  Ottawa,  Ont. ;  secretary-treasurer,  Acton  Burrows, 
managing  director  the  Railzvay  and  Marine  World,  Toronto. 
Ont.  Executive  committee,  D.  McDonald,  manager  Montreal 
Street  Railway  Company ;  C.  R.  King,  manager  London  Street 
Railway  Company;  K.  M.  Grantham,  superintendent  of  con- 
struction and  purchasing  agent,  Toronto  Railway  Company  and 
Toronto  S:   York   Radial   Railway   Company. 


German   Wireless    Telegraph    Development. 

The  German  official  system  of  wireless  telegraphy,  the 
Slaby-.-\rco  method,  includes,  it  is  slated,  20  stations  in  the 
United  States.  From  Chemnitz,  Germany,  U.  S.  Consul 
Thomas   IT.   Norton  reports  as   follows   regarding  the  system : 

"The  number  of  stations  equipped  with  apparatus  of  this 
system  is  now  641,  or  41  per  cent  of  the  entire  list  of  exist- 
ing wireless  telegraphic  stations,  numbering  1550.  These  have 
all  been  installed  by  one  Berlin  company,  which  controls  a 
variety  of  patents  in  the  leading  countries  on  machines  and 
accessories.  These  641  stations  are  scattered  over  the  terri- 
tory or  vessels  of  31  diflferent  countries.  Of  these  some  174 
are  located  on  land.  They  usually  command  a  radius  of  125 
miles.  In  several  cases  this  is  extended  to  310,  435  or  even 
greater  distances.  Germany's  own  quota  is  36,  mostly  located 
on  the  coasts  of  the  Baltic  and  North  Seas.  It  includes  the 
great  experimental  station  at  Nauen,  which  commands  a  radius 
of  1S60  miles.  In  the  United  States  arc  20  stations,  including 
Eire  Island.  Washington,  New  Orleans,  San  Francisco  and 
San  Juan,  P.  R.  Russia  has  17  stations.  That  of  Vladivostok 
is  the  most  important,  conmianding  a  range  of  620  miles. 
Austria-Himgary  has  10  stations;  Denmark  and  Spain,  each  7: 
Holland,  6  (that  of  Schevcningen  reaches  435  miles);  Norway 
and   Sweden,  each  5.  etc. 

"In  non-European  lands  the  system  has  4  stations  in  ■Argen- 
tina, 6  in  Brazil.  5  in  China,  8  in  Cuba  (that  of  Havana  com- 
manding 930  miles),  6  in  Mexico,  2  in  the  Philippines.  I  in  the 
Sandwich  Islands  (at  Honolulu).  The  majority  of  these  land 
stations  are  government  property  and  under  the  control  of  the 
postal,   nav.il   or   lighthouse   service. 


".Most  of  the  installations  are  on  ocean  vessels.  Of  these  22 
are  on  Dutch  and  German  steamers,  while  389  are  on  warships. 
They  include  vessels  of  the  following  nationalities :  German. 
140;  Russian,  i^;  American,  43;  Swedish,  19;  Austrian,  17; 
Dutch,  10;  Norwegian,  8;  Argentinian,  6;  Danish,  5;  Brazilian, 
5;  Spanish,  5;  Greek,  3,  and  Indian,  2. 

"Fifty-four  mobile  military  stations  have  been  installed  in 
several  countries,  more  particularly  in  Germany,  14:  in  .Amer- 
ica, 8;  in  China,  5;  in  England,  4;  and  in  Austria-Hungary,  4. 


Long-Distance  Transmission  by  Means  of 
Direct  Current. 


In  the  United  States,  everyone  thinks  of  three-phase  alter- 
nators and  step-up  transformers  when  it  is  proposed  to  transmit 
energy  over  many  miles  electrically,  but  in  Europe,  as  we  have 
frequently  noticed  in  these  columns,  there  is  a  direct-current 
system  that  has  been  in  use  for  this  purpose  almost  20  years, 
namely,  the  Thury  constant-current  system,  which  is  in  compe- 
tition with  the  standard  polyphase  equipments  for  all  European 
long-distance  transmissions,  and  has  many  advocates  among 
electrical  engineers. 

The  longest  and  highest-voltage  Thury  direct-current  system 
is  the  one  at  Lyons,  France,  but  this  has  not  been  operating 
a  sufficient  length  of  time  to  enable  reliable  conclusions  to  be 
obtained  from  it.  Its  immediate  predecessor,  the  Lausanne 
system,  has,  however,  now  been  in  continuous  operation  for 
about  six  years,  and  although  much  shorter  and  of  lower  ten- 
sion, one  is  able  to  draw  deductions  from  its  service.  The 
energy  is  obtained  from  the  rapids  of  the  River  Rhone,  near- 
the  little  Swiss  village  of  St.  Maurice,  and  is  transmitted 
electrically  to  Lausanne  on  Lake  Geneva,  a  distance  of  56 
kilometers  (35  miles)  at  a  substantially  constant  direct-current 
strength  of  150  ainperes  and  a  voltage  which  varies  with  the 
load  up  to  a  maximum  of  about  22,000  volts  with  2000  volts 
drop  in  the  transmission.  A  detailed  description  of  both  the 
above  systems  appeared  in  our  pages  shortly  after  .jperations 
began. 

In  broad  outline,  the  Thury  direct-current  transmission  sys- 
tem resembles  the  ordinary  constant  direct-current  arc-light 
system,  except  that  instead  of  lamps,  motors  are  operated  in 
series,  and  instead  of  a  constant  current  of  8  or  10  amperes 
flowing  under  a  pressure  of  a  few  kilovolts,  there  is  a  constant 
current  of  150  amperes  under  a  pressure  of  many  kilovolts.  To 
supply  this  pressure,  a  variable  number  of  2200-volt  generators 
are  connected  in  series  at  the  generating  station,  and  a  similar 
number  of  2000-voIt  motors  are  connected  in  series  at  the 
receiving   station. 

The  current  is  carried  on  a  pair  of  copper  cables  supported 
on  a  pole  line  like  any  other  two-wire  pair  of  conductors. 
Except  that  the  porcelain  insulators  are  about  twice  the  size 
of  the  ordinary  telegraph  insulator  and  the  cables  are  about 
300,000  circular  mils  in  cross-section,  there  would  be  little  to 
distinguish  the  transmission  line  from  an  ordinary  telegraph  or 
telephone  pole  line  across  country.  Of  course,  if  the  voltages 
were  60  or  80  kilovolts  instead  of  20,  the  appearance  pf  the 
pole-line  would  probably  be  distinctive.  .\t  the  generating 
station,  each  of  the  turbines  drives  two  direct-current  dynamos 
on  its  horizontal  shaft,  through  insulating  couplings.  Each 
dynamo  is  series-wound  for  2200  volts  and  150  amperes  at  the 
rated  load  of  330  kilowatts.  The  brushes  are  all  definitely  fixeil 
in  position,  and  the  voltage  of  each  machine  is  regulated  entirely 
by  varying  its  speed  through  the  control  of  the  turbine  con- 
nected thereto.  In  order  to  distribute  the  load  evenly  amony 
the  generators,  all  of  the  turbines  are  connected  mechanically 
to  one  and  the  same  electromechanical  governor,  so  that  all 
the  turbines  tend  to  rise  or  fall  in  speed  simultaneously,  vinless 
prevented  from  doing  so  individually  by  independent  manipula- 
tion. Otherwise,  a  greater  share  of  the  load  would  tend  to 
fall  on  those  generators  whose  turbines  opened  their  gates 
wider  and  assumed  a   higher  speed.     Moreover,  unless  simul- 
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taneousK-  controlled,  there  miglit  be  an  oscillatory  shifting  of 
the  speed  and  load   from  one  turbine  to  another. 

The  Jirst  salient  contrast  between  the  direct  and  alternating- 
current  transmission  generator  plant  is  in  the  speed  of  the 
various  units.  With  alternators,  the  speeds  of  all  are  the  same, 
and  the  machines  are  tied  together  in  synchronism.  With 
direct -current  generators,  the  speeds  are  all  variable,  and  must 
be  controlled  simultaneously.  With  the  alternators,  the  current- 
strength  and  phase  determine  the  load.  With  the  direct-current 
machines,  the  speed  and  voltage  determine  the  load.  When 
the  load  comes  on  at  Lausanne,  the  tendency  is  to  diminish  the 
line  current.  This  affects  the  relay  mechanism  in  the  main 
circuit  at  the  generating  station  at  St.  Maurice,  and  auto- 
matically opens  the  gates  of  all  the  turbines  so  as  to  increase 
their  speed.  The  speed  of  all  the  generators  thus  increases 
until  the  correspondingly  increasing  total  voltage  restores  the 
line  current  to  the  normal  strength  of  150  amperes.  If  the 
speeds  and  voltages  required  exceed  the  normal,  the  attendant 
at  the  switchboard  introduces  another  pair  of  direct-current 
dynamos — that  is,  another  turbine  unit — into  the  circuit. 

Each  generator  is  carefully  insulated  from  its  neighbor  by 
rubber  padded  couplings,  and  from  the  ground  by  a  flooring  of 
asphalt,  above  which  each  machine  is  supported  on  porcelain 
insulators.  If  these  precautions  were  not  takeij,  it  is  clear 
that  the  full  voltage  of  the  system  might  be  thrown  on  the 
insulation  of  one  armature  winding  or  commutator.  By  taking 
these  precautions,  the  individual  commutators  are  not  subjected 
to  serious  excess  of  voltage  beyond  that  generated  within  each 
armature  winding.  This  constitutes  a  second  salient  difference 
between  the  direct-current  and  the  alternating-current,  long- 
distance transmission  generator  system.  In  the  former,  the 
generators  must  be  carefully  insulated  from  each  other  and 
from  ground.  In  the  latter,  the  insulation  is  confined  to  the 
step-up  transformers,  and  the  generator  frames  are  ordinarily 
grounded. 

At  the  receiving  station  in  Lausanne,  each  motor  is  directly 
connected  through  an  insulating  coupling  to  a  generator  of 
some  kind  for  supplying  the  distributing  system,  and  all  the 
motors  arc  series-wound,  and  in  simple  series  with  the  line. 
The  generators  arc  ordinary  three-phase  alternators  for  the 
lighting  and  power  distribution,  and  600-volt  direct-current 
railway-generators  for  the  city  traction.  All  of  these  gen- 
erators are  constant-speed  and  constant-potential  machines,  so 
that  all  of  the  motors  run  at  substantially  constant  speed 
between  no  load  and  rated  load.  For  this  purpose,  the  counter 
e.  m.  f.  of  each  motor  is  regulated  by  varying  the  position  of 
the  brushes.  As  the  load  on  each  motor  increases,  thereby 
tending  to  lower  its  speed,  the  speed-governor  regulates  to 
restore  constant  speed,  by  moving  the  brushes  on  the  commu- 
tator towards  a  diameter  of  greater  counter  c.  m.  f.  Each 
motor  operates  constantly  with  a  current  of  150  amperes  and 
varies  its  counter  e.  m.  f.  with  the  load  up  to  a  maximum 
terminal  c.  m.  f.  of  2000  volts  at  rated  load.  Here  again  occurs 
a  marked  difference  between  the  direct-current  and  the  alternat- 
ing-current receiving  station,  which  is  in  regard  to  speed  regula- 
tion. In  the  latter,  the  motors  operate  at  constant  speed  and 
require  no  auxiliary  m'-chanism  to  maintain  synchronism.  In 
the  fornur,  the  motors  require  governing  mechanism  in  order 
to  maintain  constant  speed. 

.\  principal  source  of  trouble  with  the  direct-current  trans- 
mission system  considered  is  from  lightning  on  the  overhead 
lines.  This  is,  however,  a  source  of  trouble  with  almost  all 
transmissiciU  lines  in  Switzerland,  and  there  seems  to  be  no 
reason  for  supposing  that  the  troulile  is  increased  in  the  case  of 
a  direct-current  system.  On  alternating-current  systems  trans- 
formers arc  frequently  burned  out  when  suffering  injury  from 
lightning,  while  on  direct-current  systems  the  armatures  burn 
out.     In  each  case,  line  insulatfirs  arc  likely  to  be  destroyed. 

The  strong  points  of  the  direct-current  system  for  long- 
distance transmission  are  that,  leaving  surges  out  of  considera- 
tion, the  maximum  e.  m.  f.  that  the  .system  must  withstand  is 
the  working  voltage,  as  indicated  by  the  line  voltmeters  :  where- 
as   in    alternating-current    systonis.    the    voltage    rises    in    each 


alternation  to  40  per  cent  more  than  that  shown  by  the  volt- 
meters. Moreover,  the  pressure  regulation  is  better  because 
there  is  no  inductive  drop  and  the  power-factor  is  always  100 
per  cent.  All  of  these  advantages  relate  particularly  to  the 
line  and  have  less  weight  in  relation  to  the  power  houses  and 
the  machinery  therein. 

The  weak  points  of  the  direct-current  system  for  long- 
distance transmission  are  that  the  commutation  limits  the  size 
of  the  generators  and  motors  to  comparatively  small  units, 
which  are  relatively  expensive  and  troublesome.  Also  the  sys- 
tem is  not  adapted  for  distribution,  but  only  for  the  transmis- 
sion of  energy  in  bulk.  Alternating-current  systems  always  admit 
of  being  tapped  locally,  at  the  mere  cost  of  installing  a 
stationary  step-down  transformer;  but  the  direct-current  sys- 
tem requires  a  motor-generator  and  men  to  watch  it.  The 
efficiency  of  the  direct-current  system  is  thus  naturally  lower 
than  that  of  the  corresponding  alternating-current  system,  even 
allowing  for  the  losses  in  the  transformers  peculiar  to  the 
latter. 

Summing  up,  it  would  seem  that  as  the  art  of  line  insulation 
advances,  whereby  a  good  factor  of  safety  can  be  maintained 
on  the  transmission  line  without  excessive  cost,  the  direct- 
current  system  cannot  compete  with  the  alternating-current 
system  for  long-distance  transmissions.  If,  however,,  the  volt- 
ages of  transmission  should  press  closely  upon  the  means  of 
subsistence — that  is.  if  the  insulation  along  the  line  could  not 
be  commercially  maintained  with  an  adequate  margin  of  safety 
— then  the  direct-current  system  is  capable  of  becoming  a 
dangerous  rival  of  the  alternating-current  system.  It  looks  at 
present,  however,  as  though  the  line  insulation  problem  could 
be  satisfactorily  dealt  with  in  the  future,  and  thus  the  alternat- 
ing-current system  is  not  likely  to  lose  prestige  as  the  best 
means  of  transmitting  electrical  energy. 


Mme.   Curie  on   Radium. 


-^  special  cable  dispatch  from  Paris  of  Aug.  17  says :  Mme. 
Curie  has  just  made  one  of  her  rare  utterances  on  radium. 
She  resisted  all  endeavors  to  obtain  her  opinion  on  Sir  Wil- 
liam Ramsay's  reported  transmutation  of  copper  into  helium,  but 
she  has  written  an  interesting  reply  to  Frangois  Laur,  the 
French  scientist,  who  questioned  Lord  Kelvin's  assertion  before 
the  British  Association  that  radium  was  a  compound  body 
comprising   previously   known   elements.      Mme.    Curie   writes : 

"Concerning  the  formation  of  helium  through  radium 
emanations,  I  am  inclined  to  share  the  opinions  of  Profs. 
Ramsay.  Rutherford  and  Soddy.  I  think  it  probable  that 
radium  is  an  unstable  element  composed  of  atoms  which  under- 
go spontaneous  transformation,  and  that  helium  is  one  of  the 
products  of  this  transformation.  Nevertheless,  it  is  possible 
that  helium  is  produced  from  gases  which  surround  radium 
and  never  are  completely  removed  even  in  vacuum. 

"In  either  case  there  is  an  atomic  transformation,  but  in  the 
second  case  the  radium  does  not  diminish,  but  acts  only  by  its 
energy  as  the  determining  cause  in  the  transformation.  In  any 
event.  I  do  not  think  there  would  be  any  utility  in  combating 
Lord  Kelvin's  opinion.  There  is  no  reason  why  scientific  ideas 
should  not  be  discussed  from  various  points  of  view. 

"My  final  conclusion  is  that  the  outcome-  of  the  variety 
of  investigations  which  arc  encouraged  by  discussion  every 
year  adds  to  our  knowledge." 

In  a  postscript  Mme.  Curie  adds : 

"Radium  is  a  distinct  chemical  clement  in  the  sense  attached 
to  the  word  by  cheinists.  It  is  unlikely  that  Lord  Kelvin 
considers  radium  a  compound  analogous  to  other  molecular 
combinations.  The  discussion  probably  related  more  to  words 
than  ideas,  it  being  likely  that  all  atoms  are  complex — formed 
out  of  the  simpler  elements  of  nature,  which  are  still  almost 
unknown." 

M.  Laur,  in  publishing  Mme.  Curie's  letter,  contrasts  her 
calm,  liberal  philosophy  with  Ixird  Kelvin's  positiveness  of 
stalemonl. 
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Electrical    Exhibition   in    France. 


.\Ir.  John  C.  Covert,  L".  S.  Consul,  calls  attention  to  the  fact 
that  the  Agricultural,  Scientific  and  Industrial  Society,  of 
Lyons,  France,  is  to  hold  an  electrical  exhibition  in  that  city  in 
.May.  IQ08.  The  circular  states  that  the  water  power  of  the 
various  mountains  in  France,  the  Dauphine,  the  coast  of  the 
Mediterranean,  the  basin  of  the  Loire,  the  Eastern  Pyrenees, 
and  Auvergne  offers  over  300,000  horse-power,  all  tributary 
to  Lyons  and  all  in  the  neighborhood  of  a  rich  agricultural 
country.  The  aim  of  the  promoters  of  the  exposition  is 
to  discover  means  of  making  this  immense  reserve  power  acces- 
sible for  daily  use  on  farms  and  in  the  various  industries  in  the 
cities  and  villages  of  all  the  Midi  or  south  of  France,  nearly 
half  of  the  national  territory.  A  similar  e.xposition  held  in 
May,  1906,  displayed  many  new  electrical  exhibits,  principally 
made  by  Frenchmen. 

It  is  desired  that  the  exposition  to  be  held  next  year  shall 
include  a  display  of  electrical  inventions  from  American  ex- 
hibitors, .'^n  interest  in  the  project  has  already  been  manifested 
in  Germany,  Italy  and  England,  and  it  is  expected  that  the  ex- 
hibits will  display  in  a  small  space  all  the  progress  that  will 
have  thus  far  been  made  in  electrical  inventions  applicable 
to  the  wi)rkshop,  the  field  and  the  household.  The  circular 
classes  the  appliances  to  be  exhibited  as   follows : 

There  will  be  seven  main  classes  of  exhibits:  Group  i, 
electrical  material  for  use  in  farming;  group  2,  applications 
to  textile  industry ;  group  3,  mechanical  appliances ;  group  4, 
electric  lighting;  group  5,  chemical  and  thermal  apparatus; 
group  6,  production,  transformation  and  distribution  of  elec- 
tricity; group  7,  diverse  applications  and  telephony.  Each  of 
these  classes  is  subdivided. 

The  grouping  given  is  intended  as  a  suggestive  outline  and 
may  not  be  strictly  adhered  to.  Exhibits  of  an  industrial 
character  that  may  be  applied  on  the  farm,  in  workshops,  or 
in  any  useful  channel  will  be  received,  though  they  m.iy  not 
be  directly  specified  in  the  circular.  The  exhibition  of  this 
nature  given  last  May  in  this  city  was  participated  in  by  but 
few  persons  outside  of  France.  The  proniotors  of  the  forth- 
coming exhibition  request  .A.iTiericans  to  take  part  in  it,  and  they 
hope  to  see  the  electrical  industry  of  the  United  States  well 
represented   in   this   city   in    1908. 


and 


President      Roosevelt     on     Conditions 
Corporations. 

.\l  I'roviiiceldWM.  .Mass..  at  tlic  laying  of  the  Cape  Cod 
Pilgrims'  Memorial  Monument  on  -August  20,  President  Roose- 
velt made  a  notable  speech,  in  which  he  pledged  the  remainder 
of  the  term  of  his  administration  to  obtaining  honest  ob- 
servance of  the  law  of  the  land  in  regard  to  trusts  and  preda- 
tory combinations  of  capital,  against  which  national  legisla- 
tion has  been  directed.  Mr.  Roosevelt  intimated  his  belief 
that  the  present  sharp  decline  in  the  value  of  securities  was  due 
in  some  degree  to  deliberate  action  on  the  part  of  those  whom 
the  government  had  brought  to  book,  and  he  reaffirmed  the 
determination  to  "punish  certain  malefactors  of  great  wealth." 
One  of  the  passages  on  this  point  is  as  follows : 

"I  wish  there  to  be  no  mistake  on  this  point.  It  is  idle  to 
ask  me  not  to  prosecute  criminals,  rich  or  poor.  But  I  desire 
no  less  emphatically  to  have  it  understood  that  we  have  under- 
taken and  will  undertake  no  action  of  a  vindictive  type,  and 
above  all,  no  action  which  shall  inflict  great  or  unmerited 
suffering  upon  the  innocent  stockholders  and  upon  the  public 
as  a  whole. 

"Our  purpose  is  to  act  with  the  mininuun  of  harshness 
coinpatible  with  obtaining  our  ends.  In  the  man  of  great  wealth 
who  has  earned  his  wealth  honestly  and  used  it  wisely,  we 
recognize  a  good  citizen  worthy  of  all  praise  and  respect. 
Business  can  only  be  done  under  modern  conditions  through 
corporations,  and  our  purpose  is  to  heartily  favor  the  corpora- 
lions   that   do  well. 


■  I  Ik-  .Administration  appreciates  that  liberal  but  honest  profit 
lor  legitimate  promoters  and  generous  dividends  for  capital 
employed,  either  in  founding  or  continuing  an  honest  business 
venture,  are  the  factors  necessary  for  successful  corporate 
activity,  and,  therefore,  for  generally  prosperous  business 
conditions. 

"All  these  arc  compatible  with  fair  dealing  as  between  man 
and  man  and  rigid  obedience  to  the  law.  Our  aim  is  to  help 
every  honest  man,  every  honest  corporation,  and  our  policy 
means  in  its  ultimate  analysis  a  healthy  and  prosperous  ex- 
pansion of  business  activities,  of  honest  business*  men  and 
honest  corporations." 

After  the  delivery  of  the  speech  there  was  a  notable  recovery 
and  firmness  in  stock  quotations. 


Tremendous    Indictment     of    an     Electrical 
Union. 


A  sensation  has  been  caused  in  the  electrical  tield  in  New 
Vork  City  by  the  report  to  the  Supreme  Court  of  Mr.  \V.  J. 
Kenney,  the  receiver,  on  the  management  of  the  New  Vork 
l:.leclrical  Workers'  Union,  an  organization  which  has  managed 
10  inflict  infinite  loss  and  annoyance  on  those  having  do  with 
electrical  construction  on  Manhattan  Island.  The  report, 
which  is  voluminous,  declares  that  "thousands  of  dollars  have 
been  taken  by  the  officers  and  other  members  of  the  union,  in 
disregard  of  the  law  of  the  state."  In  suggesting  a  remedy, 
.\lr.  Kenney  says  of  these  officials  and  members:  "It  seems  to 
nie  useless  to  pursue  them  in  the  civil  courts.  They  are  now 
dependent  upon  what  they  earn  from  day  to  day.  Judgments 
against  them  would  be  worth  nothing."  Mr.  Kenney  proposes 
that  a  meeting  of  the  union  be  called  for  the  second  Wednes- 
day in  September  for  the  election  of  a  new  set  of  officers  and 
directors,  the  affairs  of  the  union  to  be  put  into  their  hands, 
as  those  at  present  existing  are  not,  according  to  the  report, 
"in  number  or  qualification,  fitted  to  disburse  the  money  of 
I  he  union  under  the  law." 

The  report  goes  on  to  say  that  the  union  from  its  start 
headed  for  disaster,  there  being  no  attempt  made  to  comply 
with  the  law  which  provides  for  the  appointment  of  a  trustee 
to  keep  a  duplicate  record  of  money  received  by  the  financial 
secretary.  No  trustee  was  ever  appointed.  The  record  of  this 
i;nion  is  one  remarkable  personal  treachery  and  dishonesty. 
Within  a  year  there  was  a  revolt  against  its  president  He 
was  charged  with  dishonesty,  and  indicted,  but  was  acquitted 
about  a  month  ago.  Then  there  were  two  factions  in  the 
r.nion,  both   of  which  collected  money   from   the  members. 

".\fter  resigning  his  presidency,"  Mr.  Kenney  says,  "this  in- 
dicted e.x-president  was  employed  in  'special  representation'  of 
the  union  and  spent  hundreds  of  dollars  of  the  union's  money. 
He  was  lavish  in  expenditures,  but  saving  in  itemization." 
Dealing  with  the  financial  end  of  the  union,  Mr.  Kenney  says : 
"In  September,  1905,  Webster  H.  Storer  became  treasurer  of 
the  union,  and  C.  .A.  Krause  financial  secretary.  Both  re- 
mained in  office  until  they  were  put  out  by  order  of  the  Su- 
preme Court  last  April.  After  three  months  of  mutual  ac- 
countancy they  opened  a  new  set  of  books,  starting  without  a 
cent  to  the  credit  of  the  union,  apparently.  Mr.  Krause  says 
the  quarred  of  the  factions  had  reduced  the  union's  income 
to  nothing.  Mr.  Storer  says  nothing.  He  has  disappeared. 
So  have  the  books. 

Analyzing  the  accounts,  Mr.  Kenney  finds  that  from  the 
date  of  the  opening  of  the  new  books  until  March,  1907. 
$39,835-50  was  collected  from  members.  Of  this,  $35,712.21  was 
paid  out,  $19,298.20  being  paid  to  "functionaries  of  the  union- 
who  did,  or  pretended  to  do.  work  for  the  union."  The  prin- 
cipal amounts  paid  were :  John  J.  Maddocks.  president. 
$3.3~4-29;  Carl  .A.  Krause.  financial  secretary,  $3,177.67;  Rich- 
ard Kirwan,  agent,  $2,381.80;  M.  J.  Heller,  special  agent. 
$2,413.03,  and  Webster  H.  Storer.  treasurer.  $978.42.  Outside 
of  this  $19,298.20,  an  additional  $4,746  was  paid  to  O'Ncil  & 
Shay.  I;;«yirs.     Conuncniing  on   these   pajnnenls.   Mr.   Kenney 
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says:  "The  president  of  the  union  is  entitled  to  Sioo  a  year. 
John  Maddocks,  the  ousted  president,  from  December,  1905. 
to  March,   1907,  received  $3,374.29." 

The  report  gives  in  detail  a  number  of  similar  incidents,  and 
then  goes  on  to  tell  of  the  efforts  made  by  Mr.  Kenney  to 
locate  Storer.  "Treasurer  Storer  ought  to  explain  discrepancies 
between  himself  and  Secretary  Krause  which  appear,"  adds  Mr. 
Kenney,  and  he  concludes  his  report  by  saying :  "The  business 
of  this  union  was  pursued  without  system.  Its  money  was 
handled  by  persons  who  had  no  right  to  touch  it." 


numerous  ducts  within  the  rotating  and  stationary  cores.  Two 
views  of  the  ring  carrying  the  fan  blades  are  given  in  the 
accompanying  illustration. 


Toledo  Convention  of  the  O.  E.  L.  A. 


During  the  present  week  from  Aug.  20  to  22,  the  13th  annual 
convention  of  the  Ohio  Electric  Light  Convention  is  being  held 
at  Toledo,  Ohio.  The  session  on  Tuesday  forenoon  was 
devoted  to  the  presentation  of  the  presidential  address  by  Mr. 
W.  P.  Engle,  the  discussion  of  papers  on  factory  lighting  by 
Mr.  .-v.  P.  Biggs,  and  Mr.  J.  Kermode,  and  the  reading  of  the 
report  of  the  committee  on  uniform  accounting  by  Messrs. 
F.  E.  Crawford  and  D.  W.  Low.  During  the  afternoon  session 
on  Tuesday,  the  paper  by  Mr.  H.  P.  Grabhill  was  read  and 
discussed,  and  the  report  of  the  committee  on  electric  heating 
devices  was  heard.  For  Wednesday  forenoon  arrangements 
were  made  for  the  reading  of  a  paper,  by  Mr.  J.  Robert  Crouse. 
on  co-operative  commercialism  in  the  electrical  field,  and  a 
paper  by  Prof.  F.  C.  Caldwell,  on  the  best  form  of  power  for 
stations  of  500-kw  capacity  or  less.  The  afternoon  session 
on  Wednesday  was  to  be  devoted  to  the  reading  and  discus- 
sion of  the  report  of  the  committee  on  high-efficiency  lighting 
units  and  the  report  of  the  committee  on  cost  determinations, 
and  to  the  presentation  of  papers  on  help  to  a  solicitor,  by  Mr. 
Frank  Munsell,  Mr.  J.  D.  Kenyon  and  Mr.  .A.  S.  Miller.  In 
addition  to  the  reading  of  the  report  of  the  secretary  and 
treasurer  and  the  election  of  officers,  the  presentation  and 
discussion  of  four  papers  on  the  best  way  to  meet  gas  and 
gasoline  competition  were  arranged  for  Thursday  morning. 
The  last  official  meeting  was  to  consist  of  an^  executive  session 
on  Thursday. 


Forced   Cooling  of  Dynamos. 

.■\lthough  the  fact  that  the  load  which  a  certain  motor  or 
generator  can  carry  continuously  is  limited  largely  by  the 
facilities  for  cooling  with  which  the  machine  is  supplied,  has 
been  known  even  from  the  days  when  the  first  machines  were 
being  constructed,  yet  only  within   relatively  recent   years  have 


FIGS.     I    AND    2. — SIDK    AND    E.ND    VIEWS    OF    FliRl  ED-HKAFT    FANS. 

manufacturers  appreciated  the  great  value  of  employing  forced 
ventilation  for  such  machines.  The  present  trend  of  thought  in 
this  direction  is  well  illustrated  by  a  patent  recently  issued  to 
Mr.  Henry  G.  Rcist,  of  Schenectady,  X.  Y.  The  inventor 
equips  the  rotating  member  with  large  outwardly  extending  fan 
blades  for  producing  an  adefiuaii-  rirriil.ntion  of  air  throughout 


CURRENT  NEW5  AND  NOTES. 


AMERICAN  ELECTRO-CHEMICAL  50C/£rr.— Subject 
to  revision,  the  fall  rheeting  of  the  American  Electro-chemical 
Society  will  be  held  in  the  building  of  the  Chemists'  Club,  New- 
York,  on  Oct.  10,  II  and  12.  The  programme  will  comprise 
several  papers  on  the  electrometallurgy  of  iron  and  steel,  in- 
cluding one  by  Dr.  Haanal,  who  has  made  a  thorough  study 
of  the  subject  for  the  Canadian  Government.  Among  the 
topics  for  discussion  will  be  the  subject  of  the  corrosion  of 
iron   and  steel   considered   from   the  electrolytic   standpoint. 


REi,TRICTI\'G  SECURITY  ISSUES.— The  Public  Utili- 
ties Commission  has  formulated  and  given  out  rules  applicable 
to  the  issuance  of  stocks,  bonds,  notes  and  other  evidence  of 
indebtedness  by  public  utilities  corporations  in  N'ew  York  state. 
The  object  apparently  is  to  prevent  "stock  watering,"  and  the 
path  is  made  a  difficult  one  to  pursue.  A  company  has  to  throw 
open  its  books  and  prepare  a  variety  of  minute  statements 
even  to  secure  a  hearing  as  to  any  proposed  increase  of  capi 
tal.  These  rules  have  immediate  effect,  and  will  determme 
the  result  of  several  applications  from  electric  traction  and 
lighting  corporations. 


ROBERT  FULTOX  CELEBRATION.— Jbc  first  trip  of 
Robert  Fulton  up  the  Hudson  from  Xew  Y'ork  to  Albany,  Aug. 
17.  1807,  in  the  tiny  paddle-wheeler  Clcniiont.  was  duly  cele- 
lirated  on  the  Hudson  River,  on  the  anniversary,  last  Satur- 
day, but  there  will  be  more  elaborate  and  formal  exercises 
next  month  in  Xew  York  and  at  the  Jamestown  Exposition. 
.Ml  the  Albany  Day  Line  boats  had  ceremonies  in  honor  of  the 
occasion.  One  hundred  and  thirty  engineers  of  the  Robert  Ful- 
ton .Asscx:iation  of  the  N.  A.  S.  E.,  sat  down  to  a  memorial 
banquet  on  the  evening  of  Aug.  11  at  King's  Retaurant,  Chi- 
cago. Speakers  of  the  evening  dwelt  upon  Fulton's  work,  hail- 
ing his  gift  to  the  world  as  one  of  the  greatest  in  history. 
Mr.  Royal  D.  Tomlinson,  ex-president  of  the  National  Asso- 
ciation and  supervising  operating  engineer  and  condenser  ex- 
pert for  AUis-Chalmers  Company,  responded  to  the  toast. 
"Engineers,  Then  and  Xow."  Mr.  John  W.  Lane,  editor  of 
the  Xatioiwl  Engineer,  spoke  on  "Robert  Fulton;"  George  N. 
Carmen,  director  of  the  Lewis  Institute,  responded  to  "One 
Hundred  Years  of  Steam,"  and  Charles  W.  Naylor,  chief  en- 
gineer for  Marshall  Field  &  Co.,  had  for  his  subject,  "A  Look 
Into  the  Future." 


THE  TELEGRAPH  STRIKE.— Vhc  telegraph  strike  has 
now  got  well  into  its  second  week,  and  the  companies  have 
steadily  been  increasing  their  forces  and  the  numbers  of  offices 
reopened.  So  far  as  can  be  judged  from  practical  experience 
there  is  now  little  if  any  delay  on  the  lines,  and  to  an  outsider 
in  the  great  cities  there  would  appear  to  be  no  strike  at  all. 
The  Government  has  declined  to  intervene  in  the  matter.  Presi 
dent  Small,  of  the  telegraphers'  union,  is  trying  to  raise  a 
strike  fund  of  $10,000,000  and  to  stir  up  an  agitation  for 
government  ownership  of  telegraphs.  In  the  meantime,  the 
strikers  are  beginning  to  talk  about  arbitration,  and  Samuel 
Gompers,  of  the  .\merican  Federation  of  Labor;  John  Mitchell, 
of  the  United  Mine  Workers,  and  Daniel  J.  Kccfe.  of  the  In- 
ternational Longshoremen's  Union,  have  been  appointed  arbi- 
trators for  the  Commercial  Telegraphers'  Union,  provided  the 
companies  can  be  persuaded  to  arbitrate  the  questions  which 
were  the  prime  cause  of  the  strike.  Unless  conditions  vitally 
change,  these  gentlemen  will  not  have  much  to  do,  as  the 
representatives  of  the  companies  have  repeatedly  stated  that 
they  would  not  arbitrate,  having  no  question  on  which  to 
arbitrate.  In  fact  there  has  not  yet  been  any  public  statement 
of  grievances. 
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OKLAHOMA  IXDEPHSDEST  TELEPHONE  ASSOCi- 
A  J' J  ON. —The  semi-annual  meeting  of  the  Independent  Tcle- 
I)honc  Association  of  Oklahoma  was  held  at  the  Lee  Hotel, 
Oklahoma  City,  on  Aug.  13.  The  following  officers  were 
elected:  L.  T.  I  line,  of  Piircell,  president;  J.  VV.  Wilson,  of 
Oklahoma  City,  vice-president ;  L,  D.  Spencer,  of  Pauls  Valley, 
secretary  and  treasurer.  The  next  meetfng  will  be  held  in 
Oklahoma  Cily,  in  l'\liruary,  1908. 

r/lE  BEST  BURGLAR  PROTECTION.— The  Chicago 
central-station  companies  have,  in  their  recent  advertisements, 
quoted  a  statement  recently  made  by  Chief  Shipply,  of  the 
Chicago  police  force,  to  the  effect  that  a  lamp  constantly  burn- 
ing in  the  house  is  the  best  protection  against  burglars.  The 
turn-down  type  of  electric  lamp  is,  of  course,  suggested  as  the 
one  with  which  it  is  easiest  to  carry  out  this  plan,  as  it  cannot 
blow  out  when  lurncil  low  as  will  gas  and  it  is  very  economical 
to  operate. 

ATLANTIC  WIHLLESS.—U  is  announced  from  London 
that  the  Marconi  Wireless  Telegraph  Company  will  be  prepared 
for  a  wireless  telegraph  service  between  Ireland  and  Canada 
in  September.  This  was  conlirmcd  at  the  offices  of  the  com- 
pany in  this  city.  The  company  lately  has  made  great  improve- 
ments in  its  station  at  Glace  Bay,  which  has  been  moved  to 
a  more  favorable  situation  and  much  enlarged.  The  station 
at  Clinton  has  also  been  improved  in  order  to  meet  the  situa- 
tion. The  first  stations  erected  were  found  to  be  too  small 
for  the  purpose,  and  therefore  the  improvements.  For  some 
time  past  the  company  has  had  communication  across  the 
Atlantic,  and  exhaustive  tests  have  been  carried  on  which 
have  been  entirely  satisfactory.  Mr.  Marconi,  when  here  some 
months  ago,  was  confident  of  the  fact  that  the  establishment 
of  the  commercial  service  would  soon  take  place,  but  at  that 
time  no  announcement  was  made,  as  he  wished  to  have  the 
result  of  the  test  first.  The  company's  ordinary  rate  will  be 
5d.,  and  the  press  rate  2VJd.,  plus  land  charges.  The  present 
rate  by  the  ordinary  cable  companies  is  25  cents  per  word. 


.V.  L.  L.  A.  />'r/././;77.V.— President  Farraud,  of  the  Nation- 
al Flectric  Liglit  .Association,  lias  signalized  his  new  administra- 
tion by  the  issuance  of  a  handsome  eight-page  bulletin,  the 
first  number  of  which  has  just  appeared.  It  will  be  devoted 
to  the  promotion  of  intercourse  between  the  officers  and  the 
members,  particularly  in  cases  where  information  is  desired 
from  standing  committees.  The  objects  of  the  bulletin  are 
admirably  defined  in  two  editorial  articles  of  an  explanatory 
character  and  inviting  co-operation.  .\  large  part  of  the  issue 
is,  and  will  hereafter  be,  assigned  to  the  "Question  Box,"  so 
as  to  make  it  of  current,  continuous  value,  and  Mr.  .Mex.  J. 
Campbell,  of  New  London,  Conn.,  the  editor,  presents  two 
pages  of  live  topics.  Answers  will  be  printed  usually  two 
months  after  the  topic  has  been  made  a  subject  of  inquiry. 
This  issue  contains  also  Mr.  W.  11.  Blood,  Jr.'s,  review  of  the 
New  York  fire  insurance  decisions.  The  bulletin  is  printed 
in  excellent  type,  and  is  altogether  worthy  of  the  high  standard 
reached  by  the  Association  in  its  other  publications.  We  can 
readily  believe  that  it  will  be  found  an  extremely  useful  medium 
for  disseminating  Associ.itinii  intelligence  and  securing  new 
members. 

THE  MILHAVKEE  MUNICH'AL  PLANT.— .\  lively 
fight  is  being  waged  in  Milwaukee  over  the  building  of  a 
nninicipal  electric  light  plant.  The  plant  has  been  under 
consideration  for  some  time,  and  in  fact  the  city  went  so  far  as 
to  have  plans  and  estimates  made.  In  the  meantime  the 
city  closed  a  five-year  contract  with  the  Milwaukee  Electric 
Railway  &  Light  Company  at  $65  per  lamp  per  year.  The 
company  offered  to  furnish  light  at  $60  per  lamp  per  year 
or  cheaper,  if  the  municipal  plant  at  Detroit  could  be  shown  to 
be  furnishing  light  for  less  than  $60.     In  short,  for  a  ten-year 


contract,  the  company  offered  to  duplicate  any  price  that  Detroit 
might  set  in  its  municipal  plant.  The  city  having  made  a 
satisfactory  contract  with  the  electric  light  company,  many 
citizens  formerly  in  favor  of  the  municipal  ownership  move- 
ment considered  that  the  municipal  movement  had  outlived  its 
usefulness  and  that  the  project  of  building  a  plant  should  be 
dropped.  There  is  still  a  radical  element  which  is  trying  to 
build  the  plant  at  an  expense  of  $1,500,000,  and  is  blocking 
all  other  improvements  that  are  demanded  by  the  public. 
Comptroller  Bechtner  has  confie  out  against  the  plant  and 
refuses  to  countersign  any  of  the  orders. 


ELECTRICAL  COMMUNICATION.  — ^Ir.  Charles  A. 
Conant,  the  financial  expert,  has  in  an  article  in  the  Bankers' 
.l/(;.i7«rmc  some  interesting  data  and  references  with  regard  to  the 
use  and  value  of  electrical  communication  in  the  financial  world. 
It  was  said  that  Xew  York  brokers  were  paying  as  much  as 
$1,000,000  per  year  for  London  dispatches  with  the  installation 
of  the  first  working  cable  in  1866.  Twenty  words  to  London 
I  lien  cost  $100,  as  compared  with  $5  to-day.  At  present  it  is 
llic  estimate  of  cable  officials  that  fully  95  per  cent  of  all 
messages  sent  are  in  code,  and  that  1000  messages  come  from 
the  financial  district  daily.  On  land  the  electric  telegraph  has 
contributed  its  share  in  bringing  together  the  markets  of  the 
world.  The  system  of  stock  tickers,  now  installed  in  nearly 
all  the  brokerage  offices  and  in  leading  hotels  and  other  places 
where  men  gather  throughout  the  country,  has  made  the  news 
of  transactions  on  the  Stock  Exchange  as  nearly  instantaneous 
as  the  advance  of  present  day  science  permits.  In  addition  to 
Stock  Exchange  quotations,  which  are  carried  to  nearly  2000 
tickers  in  Greater  New  York  and  Jersey  City,  there  are  100 
machines  reporting  the  grain  and  produce  quotations,  and  there 
arc  additional  hundreds  in  Chicago  and  other  leading  cities 
of  the  country.  The  tclephf  ne  has  doubled  and  perhaps  trebled 
the  working  efficiency  of  all  those  classes  of  men  who  decide 
important  questions  by  a  word  and  leave  the  details  to  their 
subordinates.  On  the  Stock  Exchange  alone  business  aggre- 
gating over  $100,000,000  per  day  is  transacted  by  telephone. 


WIRELESS  FOR  FRUIT  STEAMERS.— Advices  from 
Washington  state  that  officials  and  representatives  of  the 
United  Fruit  Company,  a  Boston  concern,  controlling  a  large 
part  of  the  trade  in  West  Indian  fruits,  have  had  a  meeting 
i)y  appointment  with  Secretary  Taft  in  furtherance  of  their 
application  for  permission  to  erect  a  wireless  telegraph  station 
at  Point  San  Antonio,  on  the  extreme  westerly  end  of  Cuba. 
They  stated  that  they  were  operating  one  hundred  vessels 
between  the  United  States  and  the  West  Indies  and  Central 
.\mcrica,  and  from  the  nature  of  their  business,  involving  the 
handling  of  vast  quantities  of  perishable  fruits,  it  was  essential 
that  the  ship  captains  should  be  in  constant  and  iiiimediate 
communication  with  headquarters.  Already  the  company  had 
established  a  number  of  wireless  stations,  in  the  gulf  and  Carib- 
bean waters,  including  tho.se  of  Port  Limon,  Costa  Rica. 
Bocas  del  Toro,  Columbia,  Bluefields.  Nicaragua,  and  Gracios  a 
Dios.  and  Puerto  Cortez,  in  Honduras,  and  Belize,  Yucatan. 
.\  station  at  Point  San  .\ntonio  was  necessary  to  secure  full 
benefit  from  many  of  these  other  stations,  as  a  relay  was 
essential  to  the  operation  of  the  longer  circuits.  It  appears 
that  the  application  for  the  permit  was  originally  made  to  the 
present  Government  in  Cuba,  but  its  approval  had  been  with- 
held for  the  reason  that  that  Government  has  projected  a 
general  system  of  wireless  stations  on  the  coast  of  Cuba, 
including  one  at  Pinar  del  Rio.  only  sixty  miles  distant  from 
the  point  selected  by  the  L^nited  Fruit  Company  as  a  site  for 
its  station,  and  it  was  feared  there  would  be  "interference", 
to  an  extent  that  would  make  the  Government  station  valueless. 
Secretary  Taft,  after  hearing  the  arguments,  decided  that  he 
would  issue  to  the  company  a  revocable  license,  subject  to  the 
approval  of  Gov.  Magoon,  so  that  the  station  might  be  dis- 
continued at  any  moment  if  it  interfered  with  the  Cuban 
Government  station. 
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PEKIX  TROLLEYS.— The  bulletin  of  the  U.  S.  Department 
of  Commerce  and  Labor  states  that  a  plan  for  the  construction 
of  a  tramway  line  at  Pekin  elaborated  by  a  Japanese  has  been 
presented  to  the  Bureau  of  Foreign  Affairs  by  the  Japanese 
minister  at  Pekin.  He  demands  a  monopoly  of  ten  years, 
after  which  the  concern  may  be  bought  by  China 

GOl'ERXMEXT  IVIRELESS.—ll  is  stated  that,  foreseeing 
possible  dangers  to  the  Government  in  time  of  conflict  of  a 
general  strike  of  telegraph  operators,  officials  of  -the  War 
and  Xavy  Departments  have  begun  to  formulate  a  plan  for 
extending  the  wireless  system  of  the  navy  and  the  develop- 
ment of  a  complete  system  in  the  army,  including  army  posts 
across  the  continent  as  well  as  on  army  transports.  It  is 
expected  that  a  meeting  of  the  joint  army  and  navy  board  will 
be  called  soon  to  consider  the  proposition  and  make  recom- 
mendations for  its  being  carried  out. 


POWER  FOR  XEIV  YORK.— In  an  interview  in  London. 
Comptroller  Metz  is  credited  with  the  following  statement : 
"As  for  the  water  supply,  I  am  convinced  that  Xew  York  will 
sooner  or  later  have  to  tilter  its  water  or  sterilize  it  in  some  way. 
In  Germany  1  studied  the  process  of  ozonizing  w-ater  electric- 
ally. This  is  now  done  successfully  in  several  towns,  but  on 
a  much  smaller  scale  than  will  be  necessary  in  Xew  York.  By 
utilizing  the  fall  of  water  at  the  Croton  Dam,  however,  it  is 
estimated  that  the  city  will  have  700,000  horse-power  at  its 
disposal,  and  this  will  furnish  enough  electricity  to  ozonize  all 
the  city's  water  and  furnish  plenty  of  light,  too.  The  problem 
of  engineering  is  one  which  I  shall  study  on  my  return  home." 


TARIFF  REVISIOX  is  being  taken  up  in  some  unexpected 
quarters.  The  Xational  Association  of  Manufacturers,  an 
organization  of  some  2700  manufacturers,  with  a  combined 
capitalization  e.xceeding  $15,000,000,000,  publishes  in  the  current 
issue  of  its  official  organ,  American  Industries,  a  tariff  "creed" 
emphasizing  the  resolution  in  favor  of  immediate  tariff  revision, 
unanimously  passed  at  a  recent  convention.  The  association 
holds  that  present  tariff  schedules  are  unequal,  and  demands 
the  immediate  appointment  by  Congress  and  the  Executive  of 
a  non-partisan,  non-political  commission,  composed  of  men 
thoroughly  competent  to  equalize  present  schedules. 


VICIOi'S  POLES. — The  subjoined  item  is  funny,  hut  ap- 
pears to  have  been  published  in  good  faith.  Some  people  feel 
that  the  way  in  which  poles  "get  up  and  go  for"  automobiles 
is  a  crime  that  must  be  punished  and  stopped.  "Telegraph  and 
telephone  poles  are  becoming  absolutely  dangerous  to  auto- 
mobilists,  and  a  national  agitation  for  the  removal  of  the  poles 
from  the  roadside  is  not  at  all  unlikely.  The  papers  of  the 
country  report  daily  accidents  to  motorists  caused  by  the  poles. 
Cars  break  steering  knuckles  and  escape  the  control  of  their 
drivers,  or  they  escape  by  other  means,  and  the  telegraph  or 
telephone  pole  is  usually  their  finish.  With  the  poles  removed  it 
is  not  improbable  that  the  fatalities  in  automobiling  would  be  de- 
creased by  half  or  mor."." 


CAXADIAX  TELEPHOXY.— The  second  annu.il  conven- 
tion of  the  Canadian  Independent  Telephone  Association  will 
be  held  at  the  City  Hall,  Toronto,  on  Wednesday,  Sept.  4. 
.\n  interesting  programme  is  being  prepared,  and  the  follow- 
ing are  expected  to  address  the  convention,  viz. :  Thco.  Garey. 
of  Missouri,  president  of  the  International  Telephone  .\ssocia- 
tion;  J.  B.  Ware,  secretary,  Michigan  Independent  Telephone 
.Association,  Grand  Rapids,  Mich.:  J.  A.  Harvey,  secretary. 
International  Telephone  .Association;  Dr.  J.  F.  Dcmers,  Xational 
Telephone  Company.  Quebec,  antl  others.  Matters  affecting  the 
independent  interests  will  be  discussed,  including  those  of  legis- 
lation, exclusive  agreements,  the  formation  of  provincial  or 
district  associations  after  the  Ohio  plan,  etc. 


TO  COXSIDER  r/?f.ST5.— Questions  affecting  the  rela- 
tions between  State  and  Xational  governments  and  corporations 
will  be  discussed  at  a  national  conference  on  combinations 
and  trusts  to  be  held  in  Chicago  on  Oct.  22,  23,  24  and  25. 
This  conference  will  be  held  under  the  auspices  of  the  National 
Civic  Federation.  It  is  announced  that  41  governors  of  states 
and  the  commissioners  of  the  District  of  Columbia  have  ap- 
pointed delegates  to  attend  the  meeting.  Many  governors  have 
signified  their  intention  of  attending  the  conference  in  person. 
The  delegations  as  appointed  are  made  up  of  representative 
citizens  of  the  various  states,  including  senators,  congressmen, 
attorneys-general,  ex-governors,  members  of  state  railway 
commissions,  newspaper  editors,  attorneys,  college  presidents, 
labor  leaders,  manufacturers,  farmers,  cattle  growers,  mer- 
chants and  bankers. 


IXSULATING  MATERIAL  FOR  RHEOSTATS.— A  patent 
issued  Aug.  13,  to  Mr.  H.  Ward  Leonard,  describes  certain 
combination  materials  that  are  stated  to  be  particularly  advan- 
tageous for  supporting  the  resistor  in  a  rheostat  or  electric 
heater.  One  suitable  composition  consists  of  three  parts  of 
fluorspar  ground  to  about  60  mesh,  and  four  parts  of  a  vitreous 
material  made  by  fusing  together  two  parts  of  red  lead,  two 
parts  of  borax  and  one  part  of  flint,  the  vitreous  material 
being  ground  to  a  fine  powder.  The  fluorspar  of  the  composition 
has  a  coefficient  of  temperature  expansion  higher  than  that  of 
cast-iron  and  higher  than  the  coefficient  of  a  resistor  made  from 
an  alloy  of  substantially  60  parts  of  copper  and  40  parts  of 
nickel.  The  vitreous  material  of  the  composition  has  a  co- 
efficient of  temperature-expansion  less  than  that  of  cast-iron 
or  of  the  copper-nickel  alloy. 


A  SCHOOL  FOR  TELEGRAPHERS.— W'kh  the  obiect  of 
supplying  a  sufficient  number  of  railway  telegraphers  to  enable 
the  Pennsylvania  Railroad  to  comply  with  the  new  national 
law,  under  which  railway  telegraphers  are  permitted  to  work 
only  nine  hours  a  day,  that  company  has  announced  that  it  will 
establish  a  school  of  telegraphy  at  Bedford,  Pa.  The  students 
of  this  school  will  be  instructed  in  the  duties  ordinarily  per- 
formed by  station  agents.  They  will  acquire  a  knowledge  of 
practical  railroading  while  pursuing  their  studies  in  telegraphy. 
Train  orders  and  other  telegrams  handled  often  over  railway 
telegraph  wires  will  become  familiar  to  these  operators  before 
they  attempt  actual  work  on  the  railroad.  The  Pennsylvania 
Railroad  cast  of  Pittsburg  and  Erie  employs  over  3000  opera- 
tors, and  it  is  estimated  that  700  additional  telegraphers  will 
be  required  before  the  company  will  have  enough  men  to  com- 
ply fully  with  all  the  requirements  of  the  new  law.  which 
goes  into  effect   March   i,   1908. 


RADIUM  CURES.— \j.  S.  Consul  Thomas  IT.  Xorton,  of 
Chemnitz,  reports  that  the  growing  importance  of  radium  as  a 
therapeutic  agent  has  led  the  management  of  the  Imperial 
Uranium  Works,  in  St.  Joachimsthal,  Bohemia,  to  construct  a 
special  laboratory  for  the  industrial  production  of  radimn 
compounds.  The  consul  continues :  "The  uranium  ores  of  this 
locality  contain  higher  percentages  of  this  mysterious  element 
than  any  other  known  deposits  thus  far  investigated.  The 
ores  and  the  residues  from  the  uranium  extraction  have  hither- 
to been  treated  chiefly  at  Paris,  where  the  method  for  isolating 
the  minute  traces  of  radium  was  perfected  by  Madame  Curie 
and  her  lately  deceased  husband.  There  will  be  manifest 
advantages  in  carrying  out  the  extraction  at  the  place  of 
origin,  in  view  of  the  enormous  amounts  of  rock  required  for 
Ihc  production  of  a  tiny  fragment  of  a  radium  salt.  Interesting, 
likewise,  is  the  fact  that  an  extensive  sanatorium  is  being 
erected  in  the  same  locality,  where  patients  can  take  baths  in 
the  water  pumped  from  the  uranium  mines.  This  water  seems 
to  be  sufficiently  charged  with  radium  compounds  in  solution 
to  exert  a  distinct  therapeutic  action,  and  physicians  have 
already  bcgtm  to  prescribe  its  use." 
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MISSOURI  TELEGRAPH  LAH'.— At  Chillicothe,  Mo.,  on 
Aug.  17,  the  Burlington  Railroad  Company  was  found  guilty 
of  violating  the  eight-hour  telegraphic  law  and  was  fined  $200 
by  Justice  Crall.  An  appeal  was  taken.  This  is  the  first  con- 
viction obtained  under  the  law  passed  at  the  last  session  of  the 
Legislature  and  which  the  railroads  declare  conflicts  with  fed- 
eral statutes. 


THE  HOPKINSON  METHOD.— With  regard  to  the  recent 
interesting  correspondence  in  our  pages,  as  to  early  knowledge 
and  publication  of  the  Hopkinson  method  of  charging  for 
electrical  energy  and  service,  our  attention  has  been  called  to  the 
fact  that  at  the  Cincinnati  convention  of  the  National  Electric 
Light  Association,  in  1902,  Mr.  Arthur  Williams  gave  a  brief 
and  succinct  description  of  the  system.  It  will  be  found  on 
pages  443  and  1 1 1  of  the  volume  of  transactions  of  that  year, 
and  was  headed  "The  Hopkinson  Method."  Mr.  Williams  also 
supplc-inriited  this  by  a  pertinent  discussion  of  rates. 

CIIILIAX  TELEGRAPHS  appear  to  be  in  an  active  condi- 
tion and  the  state  lines  show  a  gain  in  igo6  over  1905,  the 
messages  sent  having  been  1,926,285  and  1,505,483,  respectively. 
The  receipts  were  about  $274,61"  United  States  gold  for  1905, 
and  $367,793  for  1906,  a  gain  of  $93,176.  The  average  cost 
of  a  telegram  was  about  19  cents  United  States  gold.  The 
Government  made  a  liberal  appropriation  for  the  betterment 
of  the  service  for  1907.  There  are  but  few  private  lines  in 
the  couiury.  The  international  telegraph  line  between  Chile 
and  Argentina  showed  a  gain  of  $18,502  over  1905.  A  new 
cable  is  l)eiiig  put  in  over  the  Andes,  3  to  4  feet  deep  in  the 
ground,  to  protect  the  line  from  the  severe  storms  and  snow- 
slides.  -Ml  the  telegraph  and  telephone  supplies  are  imported, 
even  to  the  poles,  a  large  number  r>f  whicli  are  iron. 

/'./A7.S  OMNIBUS  SERVICE.— Accofiiing  to  cable  <lis- 
patches  from  France,  the  Municipal  Council  of  Paris  has  de- 
cided to  let  the  omnibus  service  of  the  city,  provided  the  con- 
cessionaire will  employ  electric  carriages,  charge  10  or  20 
centimes  ( 2  or  4  cents),  according  to  distance,  appoint  ti.>ced 
stopping  places,  and  pay  the  city  4"/  per  cent  of  its  gross  earn- 
ings. Moreover,  the  new  concessionaire  must  give  its  employees 
a  share  in  the  profits,  but  not  by  way  of  an  increase  in  salary. 
The  share  is  to  be  paid  into  two  funds,  the  sick  and  benefit 
fund,  and  the  pensions  fund,  the  former  of  which  will  also 
receive  contributions  from  the  company  of  6  per  cent  of  the 
total  wages  paid,  and  from  the  employees  of  2  per  cent  of 
the  wages  received.  Salaries  are  to  be  paid  by  the  month. 
The  minimum  wage  is  fixed  at  $30.  Each  employee  is  to  have 
four  holidays  a  month  and  ten  consecutive  days'  leave  each 
year. 

ELECTRICITY  O.V  A  MODERN  STEAMSHIP.— Th^ 
latest  addition  to  the  North  German  Lloyd  Steamship  Com- 
pany's twin-screw  express  fleet  plying  between  New  York  and 
Bremen,  Germany,  is  the  "Kronprinzessin  Cecilie."  The  elec- 
trical equipment  of  this  modern  and  fleet  ocean  greyhound 
consists  of  five  loo-kw,  lOO-volt  generators  which  supply  the 
electricity  for  3100  incandescent  electric  lamps  and  other  elec- 
trical apparatus  on  board.  The  smoking  rooms  and  cafes  con- 
tain electric  cigar  lighters,  and  the  state  rooms  are  provided 
with  plugs  and  connections  for  small  electric  fans  and  curling 
irons.  In  addition  all  of  the  outside  rooms  as  well  as  suites 
and  cabincs  de  Iu.kc  are  heated  electrically.  A  complete  tele- 
phone line  connects  the  bridge,  the  engine  room  and  after 
bridge,  the  bridge  and  look-out  on  the  mast,  the  captain's  rooiu, 
all  the  officers'  and  chief  steward's  rooms,  the  pantry  and  all 
suites  and  cabincs  de  luxe.  When  at  the  wharf  'the  telephone 
system  is  connected  with  the  land  telephone  svstcm  so  that 
local  and  long  distance  calls  may  be  made  from  the  telephones 
on  board  the  ship.  The  steamship  is  in  addition  cquippe<l  with 
a  long  distance  wireless  telegraph  orttii. 


POST  OFFICE  MANAGEMENT.— rhc  New  York  Post 
Office  is  understood  to  be  well  managed,  but  that  complications 
of  an  expensive  character  occur  is  indicated  by  the  following 
from  the  New  York  Times :  "The  New  York  Post  OflSce  is 
particular  in  the  conduct  of  its  huge  business,  and  particularly 
so  in  regard  to  money  matters.  To  give  just  one  instance 
in  proof  of  this  it  may  be  said  that  a  daily  report  of  business 
done  is  sent  from  all  the  branch  offices  in  the  city  to  head- 
quarters downtown.  Should  a  mistake  be  detected  in  the  finan- 
cial statement  in  the  way  of  a  shortage  or  a  surplus,  the  office 
from  which  it  emanates  is  notified  of  the  fact  by  telephone. 
It  makes  no  difference  if  a  shortage,  say,  should  amount  to 
only  one  cent  or  even  a  mill ;  the  branch  responsible  is  promptly 
called  up  by  'phone — and  every  ring-up,  be  it  remembered, 
costs  Uncle  Sam  7  cents — and  the  error  adjusted.  Errors  in 
the  financial  statements,  however,  are,  as  a  rule,  surprisingly 
few,  and  the  sums  concerned  usually  small.  Rarely,  indeed, 
is  the  shortage  or  surplus  above  ten  dollars.  It  has  happened 
on  at  least  one  or  two  occasions  that  after  all  such  errors 
in  the  daily  financial  reports  had  been  adjusted,  the  expense  of 
the  telephone  calls  totaled  up  to  a  little  more  than  the  entire 
amounts  involved." 


FORCING  PLAST  LIFE.— A  special  cable  dispatch  from 
London  says :  ".-X  series  of  important  experiments  destined  to 
revolutionize  the  production  of  crops  of  fruit  and  flowers  under 
glass,  and  enable  the  gardener  to  obtain  both  in  a  much  shorter 
period  of  time,  as  well  as  at  a  considerably  less  cost  than  here- 
tofore, have  just  been  begun  in  the  Royal  Botanic  Gardens. 
Regent's  Park.  By  means  of  a  powerful  arc  lamp  moving  auto- 
matically along  a  trolley  wire  overhead,  light  is  diffused  over 
the  plants  directly  the  solar  light  fails.  This  movable  lamp 
is  surrounded  by  water,  so  that  the  rays  may  resemble  those 
of  the  sun  both  in  quality  and  moveinent.  Besides,  no  part  of 
the  plant  is  entirely  in  the  shade.  By  means  of  earthenware 
pipes  connected  with  the  engine,  moist  air.  containing  the 
carbonic  acid  required  for  the  sustenance  of  ihe  plants,  is 
diffused  in  carefully  regidated  quantities  through  apertures 
into  every  part  of  the  house,  while  in  iron  pipes  heat  is  also 
diffused  to  4naintain  the  desired  temperature.  But  more  im- 
portant still  is  an  electrostatic  inachine  which  is  made  to 
supply  electrical  energy  to  the  soil  to  convert  insoluble  nitrates 
into  soluble  nitrates,  and  otherwise  enable  the  roots  of  the 
plants  to  have  an  abundance  of  food  prepared  in  a  form 
capable  of  ready  assimilation.  A  Mr.  Thwaites  is  the  inventor 
of  the  process." 


PRODUCTION  OF  MICA— In  an  advance  chapter  from 
the  "Mineral  Resources  of  the  L^nited  States.  Calendar  Year 
1906,"  Douglas  B.  Sterrett,  of  the  United  States  Geological 
Survey,  reports  the  production  of  sheet  mica  in  the  L^niled 
States  for  1906  as  1.423,100  pounds,  valued  at  $252,248.  and  of 
scrap  mica  as  1489  short  tons,  valued  at  $22,742.  These  figures 
show  an  increase  over  those  for  1905  of  498.225  pounds  in  quan- 
tity and  $91,516  in  value  for  sheet  nu'ca.  and  of  363  tons  in 
quantity  and  $4,886  in  value  for  scrap  mica.  The  imports  of 
mica  info  the  L'nited  States  in  1906  were  the  largest  ever  re- 
corded, the  value  being  considerably  more  than  twice  as  great 
as  in  1902  and  1905,  the  years  that  formerly  held  the  record. 
According  to  Mr.  Sterrett,  the  total  quantity  imported  and 
entered  for  consumption  in  1906  amounted  to  3.066.738  pounds, 
valued  at  $1,042,608.  The  total  production  and  consumption  of 
sheet  mica  in  the  L'nited  States  in  1906  was  4.489.838  pounds, 
as  against  2.519,445  pounds  in  1005,  an  increase  of  about  78 
per  cent.  .\  comparison  of  the  import  figures  with  those  o\ 
the  home  production  shows  that  there  is  a  wide  field  for  the 
extension  of  the  industry  in  the  United  States,  and  indee<l 
the  industry  is  expanding  rapidly  to  meet  the  demand.  Depos- 
its carrying  mica  in  coiumcrcial  size  are  found  in  many  pans 
of  the  L'nited  States,  from  the  .\tlantic  coast  to  the  Pacific, 
and  new  developments  arc  reporte<l  each  year. 
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Kern  River  No.  i  Power  Plant  of  the  Edison 
Electric  Company,  Los  Angeles — III. 

AT  the  time  work  on  the  Kern  River  Xo.  i  plant  was  com- 
menced five  years  ago,  no  plant  of  its  size  had  been  con- 
structed for  impulse  wheel  work.  Units  exceeding  2000- 
kw  in  output  were  extremely  rare  and  for  a  long  time  it  was 
supposed  that  2500-kw  units  would  be  selected  for  this  station. 
When,  however,  specifications  were  issued,  many  larger  units 
were  in  successful  operation  and  prices  were  requested  on 
machines  of  4000  and  5000-kw  normal  output.  Xo  difficulty 
was  anticipated,  nor  was  any  experienced  in  securing  generators 
of  this  size,  but  the  water-wheel  equipment  presented  a  more 
difficult  problem.  Some  manufacturers  were  willing  to  under- 
take the  building  of  wheels  having  an  output  of  10,000  horse- 
power from  a  single  nozzle,  but  the  large  size  required,  and  the 
extremely  crowded  placing  of  the  buckets  rendered  necessary 
if  the  unit  was  to  be  of  reasonable  dimensions,  seemed  to  the 
officials  to  indicate  that  such  a  construction  would  be  less 
efficient  than  the  arrangement  finally  employed. 

WATER  WHEELS. 

The  water  wheels  selected  for  the  Kern  River  Xo.  I  plant 
are  of  the  impulse  or  tangential  type.  There  are  eight  wheels 
installed,  two  for  each  of  the  four  generators.  The  two 
wheels  for  each  unit  are  overhung,  one  on  each  end  of  the 
generator  shaft,  the  unit  being  of  the  two-bearing  type.  The 
water  is  projected  onto  the  buckets  of  the  wheels  through 
deflecting  nozzles  of  the  needle-valve  tj'pe  mounted  at  the  end 
of  the  28-in.  branch  pipes.  By  means  of  these  deflecting  nozzles 
and  needle  valves  the  discharge  from  the  tip  of  each  nozzle 
can  be  accurately  regulated  without  altering  the  form  of  the 
jet  to  any  appreciable  extent. 

The  wheels  are  designed  to  run  at  250  r.  p.  m..  and  the  two 
wheels  on  each  unit  are  guaraineed  to  deliver  a  total  of  10.750 


ning  chain  driven  from  the  generator  shaft.  The  governors  act 
on  the  nozzles  and  deflect  the  stream  oft'  from,  or  onto,  the 
buckets  of  the  wheel  as  the  load  on  the  generator  is  decreased 
or  increased.  The  governor  for  each  unit  is  placed  midway  be- 
tween the  two  nozzles  and  is  connected  to  a  common  rock  shaft 
which,  in  turn,  actuates  the  two  nozzles  by  means  of  rocker 
arms.  These  shafts  are  below  the  main  floor  and  are  accessible 
through  a  longitudinal  shaft  alley  or  tunnel  5  ft.  wide  and  hav- 
ing a  clear  head  room  of  6  ft.  9  ins. 

The  nozzles  are  equipped  with  needles  for  adjusting  the  size 
of  the  stream  by  hand.  For  convenience  in  construction  and  to 
permit  of  balancing  them  for  backthrust,  the  needles  are 
straight-backed,  running  through  a  guide  sleeve  of  their  full 
diameter  into  a  balancing  chamber  supplied  with  water  from  the 
pressure  side.  The  needle  then  reduces  to  a  steam  and  passes 
through  a  second  stuffing  box,  beyond  which  the  control  links 
are  attached.  The  needles  are  torpedo-shaped,  being  8  ft.  long, 
12  ins.  in  diameter  at  their  full  diameter  and  SYz  ins.  in  diameter 
at  the  stem.  The  tip  is  about  25  ins.  long  and  is  carried  down 
to  a  blunt  point  on  straight  lines.  The  needle  is  operated  by 
means  of  a  hand-wheel  on  the  main  floor,  the  wheel  stand  also 
supporting  a  pressure  gauge  connecting  w-ith  the  nozzle  and  the 
two  pipes  connecting  the  two  sides  of  the  nozzle  body  with  the 
balancing  chamber  of  the  needle.  Each  nozzle  throws  a  jet  7^ 
ins.  in  diameter  at  full  opening. 

The  nozzle  casting  is  bifurcated,  the  design  being  adopted  to 
permit  of  bringing  the  needle  stem  out  without  offsetting  the 
nozzle  as  is  done  in  other  types  of  deflecting  needle  nozzles. 
The  strain  on  the  ball-joint  bearings  is  equalized  in  this  con- 
struction. The  nozzle  is  a  heavy  steel  casting,  the  Y  portion 
weighing  is  tons.  A  counterbalancing  plunger  is  located  at  the 
lower  end  of  each  operating  lever  below  the  nozzle.  The 
needle  stems  and  part  of  the  tips  are  of  steel.  Some  cast- 
iron  tips  have,  however,  been  supplied  and  it  is  expected  that 
tliov  will  wear  as  satisfactorily  as  the  steel  ones. 
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horse-power  to  the  generator  shaft.  Regulation  of  the  wheels 
is  obtained  by  means  of  self-contained  oil-actuated  hydraulic 
governors  of  the  Eschcr-Wyss  type,  working  under  125  lbs. 
pressure.  The  rotary  oil  pump  immersed  in  the  oil  reservoir 
of  each  of  these  governors  i>  opi-ratcH  by  a  Morse  silcnt-run- 


Each  of  the  revolving  clcnu-nts  of  the  wheels  is  9  ft.  8  ins. 
in  diameter,  and  consists  of  a  cast -steel  rim  to  which  arc  bolted 
18  bronze  buckets.  These  buckets  .irc  J/'i  ins  wide  and  are  not 
radically  diflFcrcnt  in  form  from  modern  buckets  used  elsewhere 
on  the  Pacific  Coast.  bciiiK  in  general  of  an  ellipsoidal  shape, 
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with  a  straight  front  wall  and  a 'dividing  wedge  that  dips  down 
toward  the  front  of  the  bucket. 

The  housings  of  the  wheels  are  of  cast  iron  with  graceful 
lines,  and  where  the  shaft  enters  are  fitted  with  compound 
baffle  plates  or  water  guards  to  prevent  water  escaping  from  the 
housing. 

The  mechanical  and  hydraulic  design  of  these  wheels  was 
carefully  clucked  by  the  engineers  of  the  Edison  Electric  Com- 
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pany  before  the  manufacturers  were  allowed  to  proceed  with 
their  construction.  The  combined  moment  of  inertia  of  the  re- 
volving element  in  the  two  water  wheels  and  generator  of  each 
unit  is  IV R- :=  i,Soo,ooo  lbs.  ft.',  by  means  of  which  regulation 
at  100  per  cent  load  variation  is  obtained  within  less  than  8  per 
cent  when  the  units  are  carrying  50  per  cent  overload,  and  with- 
in less  than  5',:'i  per  cent  variation  of  speed  when  running  at 
normal  load.  'IMic  guarantee  requires  that  the  water  wheel 
proper  shall  develop  an  efficiency  at  rated  load  of  Sz'A  per 
cent,  which  guarantee  is  to  be  substantiated  by  tests  conducted 
l>y  the  company. 

GOVER.NOKS. 


Wli. 


the- 


rraufii-nienl    for    the    water-wheel 
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designed,  the  leading  idea  was  to  have  each  turbine  with  its 
respective  governor  form  an  independent  unit.  Although  the 
available  operi^ting  water  pressure  of  370  lbs.  from  the  force 
main  is  ample  to  operate  governors,  it  was  preferred  to  sub- 
stitute oil  pressure.     This  precautirin  is  fully  justified,  as  long 


years  of  experience  in  operating  hydraulic  governors  has  proven 
that  the  safety  is  rather  questionable,  and  the  wear  and  tear 
of  the  parts  of  regulating  valves  causes  a  constant  expense  for 
repairing  and  replacing  parts,  which  necessitates  shutting  down 
the  respective  units.  It  was  also  deemed  preferrable  not  to 
feed  the  governors  with  oil  pressure  from  a  central  system, 
but  to  make  ea'ch  governor  absolutely  self-contained.  The  oil 
pressure  used  is  125  pounds  per  sq.  in. 

Special  attention  was  paid  to  the  safe  operation  of  the  units, 
eliminating  from  the  beginning  any  tendency  to  run  away.  For 
!tis  purpose,  the- arrangement  of  the  generator,  as  well  as  the 
citer  governor,  was  made  in  such  a  manner  that  the  jets  will 
automatically  deflected   from  the  buckets  whenever  the  oil 
r.-ssure  in  the  governor  should  fail. 
I'he   weight  of   the  two  deflecting  nozzles    for  each   unit  is 
irtly  carried  by  a  hydraulic  balancing  piston   placed   midway 
■  tween    the    nozzles,   which    receives    water   pressure   directly 
from  the  force  main.     The  governor  arm  connects  by  means  of 
a  link  to  a  common  rock  shaft,  which,  in  turn,  actuates  the 
two  nozzles  by  means  of  rocker  arms.     The  design  of  the  con- 
nection is  such  that  as  soon  as  the  oil  pressure  in  the  governor 
tails,  the  nozzle  will  lower  on  account  of  the  unbalanced  weight, 
and  thus  deflect  the  jet  from  the  buckets.     The  same  result  is 
accomplished   with   the   deflecting   hood  of   the  exciter   wheels, 
which  is  connected  to  a  hydraulic  water  piston,  tending  always 
to  insert  the  hood  and  thus  deflect  the  jet. 

Each  governor  is  driven  by  a  Morse  silent-running  chain 
from  its  wheel  shaft.  The  connections  between  the  operating 
pistons  and  the  deflecting  nozzles  or  hoods  consist  of  levers, 
pins,  links  and  shafts.  The  use  of  gears  or  racks  has  been 
avoided,  thereby  preventing  jars  which  would  result  in  lost  mo- 
tion and  wear  and  tear. 

.Attention  may  also  be  called  to  the  fact  that  all  constituent 
parts,  as  well  as  all  accessories,  are  attached  or  combined  with 
one  main  casing,  the  advantage  being  that  each  governor  can 
be  assembled  and  thoroughly  tested  in  the  factory,  and  shipped 
completely  assembled  to  its  final  destination.  The  main  casing 
contains  the  main  operating  cylinder  with  piston  and  me- 
chanical hand-regulating  device..  The  oil  pump  is  attached 
to  the  casing  and  immersed  in  the  oil  reservoir.  It  is  of  the 
rotary  type,  having  no  valves  which  are  often  the  cause  of 
failure  of  oil  pressure.  The  main  pump  shaft  also  carries  the 
bevel  gear  which  drives  the  fly  balls  operating  the  pilot  valve 
over  the  regulating  lever.  The  pilot  valve  is  self-contained  be- 
tween opposing  pressures,  and  any  reaction  upon  the  fly  balls 
is  eliminated.  It  is  evident  that  this  is  a  principal  condition 
for  exact  regulation.  The  pilot  valve  distributes  the  oil  pres- 
sure in  the  regulating  cylinder.  The  motion  of  the  regulating 
piston    is    reversedly    transmitted    to    the    regulating    valve    by 
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means  of  a  combined  compensation.  The  leverage  of  this  com- 
pensation is  adjustable,  so  that  the  governor  may  be  set  for 
any  load-speed  characteristic,  from  16  per  cent  to  absolutely 
constant  speed. 

The    governors    arc   equipped    with    four    regulating   devices 
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which  can  be  used  at  any  time.  i.  Mechanical  hand  regulation 
(without  oil  pressure).  2.  Automatic  regulation  with  fly  balls. 
3.  Hand  regulation  with  oil  pressure  (fly  balls  disconnected  by 
a  clutch  coupling  inserted  between  pump  shaft  and  fly  ball 
shaft).  4.  Hand  regulation  with  oil  pressure  and  electric  motor 
operated   from  the  switchboard.      (Synchronizing  attachment.) 

The  exciter  governors  are  of  similar  design,  except  that  they 
are  not  provided   for  electric  hand  regulation. 

There  are  two  exciter  units,  each  being  of  the  two-bearing 
type,  witli  an  impulse  water  wheel  on  one  end  and  a  heavy  fly- 
wheel designed  to  give  the  unif  close  regulation  on-  the  other 
end  of  the  shaft.  The  exciter  wheels  are  operated  from  sta- 
tionary needle  nozzles,  the  needles  being  of  the  same  straight 
form  used  on  the  main  wheels.  Regulation  is  obtained  by 
oil  governors  of  the  Escher-Wyss  type,  which  operate  stream 
deflectors  that  are  pulled  up  into  the  stream  from  below  as  the 
load  on  the  unit  decreases,  thus  deflecting  a  part  or  all  of  the 
stream  into  the  tail  race.  The  exciter  wheels  are  of  a  con- 
struction similar  to  the  large  wheels,  having  20  bronze  buckets 
gH  ins.  wide  bolted  to  the  rim  of  the  runner.  All  the  water 
wheel  equipment  mentioned  above  was  supplied  by  the  AUis- 
Chalmers  Company. 

The  Lombard  Governor  Company  has  furnished  for  the 
plant  one  of  its  type  X  governors  for  operating  one  of  the 
main  units  and  a  type  Q  governor  for  one  of  the  exciters. 
These  governors  are  of  the  vertical  oil-pressure  type  and  the 
order  includes  the  necessary  reservoirs,  pumps,  etc.  The  Edi- 
son Electric  Company  has  used  Lombard  governors  in  its 
other  hydroelectric  plants  and  is  desirous  of  determining  the 
relative  performance  of  the  two  types  of  governors  in  its 
Kern  River  Xo.  I  plant. 

CEXERATOBS. 

The  main  generators  are  of  General  Electric  manufacture 
and  have  a  rated  output  of  5000  kilowatts  each.  The  sta- 
tionary armature  is  bar-wound  for  2300  volts,  three-phase,  50- 
cycles.  Each  main  unit  is  provided  with  two  16  in.  x  48  in. 
babbitted  bearings,  each  fitted  with  six  oil  rings.  In  the  pedes- 
tals the  oil  is  cooled  by  means  of  water  coils.  Each  bearing 
also  has  in  its  lower  portion  a  number  of  small  openings 
which   are  connected  to  a  triplex   motor-driven  pump,  capable 
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'if  circnialine  the  lubricatiuK  oil  imdcr  a  pressure  of  looo  lbs. 
to  the  square  inch. 

The  gencralf)r  shaft  is  flared  out  at  each  <'nil  to  form  a 
flange  to  which  is  bolted  the  wheel  disk.  The  shaft  is  also  en- 
larged at  the  center  to  carry  the  cast-steel  pole  rim  and  spider. 


This    latter   is   a    single   casting   weighing   26   tons.      The   pole 
pieces  are  wedged  to  the  exterior  of  this  rim. 

The  exciter  units  are  standard  225-kw,  direct-current  ma- 
chines, generating  at  125  volts,  flat  compounded,  running  at  430 
r.  p.  m.,  and  have  ordinarj'  self-adjusting  bearings.  Sufficient 
space  has  been  left  between  the  two  exciters  to  permit  the 
installation  of  a  large  induction  motor  at  some  future  time  if  it 
should   be    found   necessary.     This   motor   would   be   designed 
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for  good  speed  regulation  and  arranged  so  that  it  could  be 
connected  by  means  of  a  pair  of  clutches  to  either  of  the 
exciters. 

OUTPUT  OF   THE   PLANT. 

The  normal  rated  output  of  the  Kern  River  Xo.  I  power 
plant  is  20,000  kilowatts.  The  machinery  is  tested  to  operate 
under  50  per  cent  overload  for  peak  load  service,  thus  making 
the  maximum  capacity  of  the  installation  30.000  kilowatts. 

TRANSFORMERS. 

The  station  contains  13  50-cycle,  1667-kw  oil-filled,  shell-type 
oil-circulated  one-phase  transformers  in  boiler-iron  cases. 
These  transformers  are  grouped  in  four  banks  of  three  each 
with  one  spare  to  receive  power  at  2300  volts  delta  from  the 
generators,  and  to  supply  it  to  the  line  at  75,000  volts  Y.  Taps 
are  also  provided  for  the  intermediate  voltages  of  56,250  and 
37-500. 

These  transformers,  instead  of  having  internal  water  cool- 
ing coils,  are  so  built  that  when  the  oil  is  supplied  to  them 
under  a  slight  pressure,  it  will  automatically  distribute  itself 
throughout  lliiir  windings  and  return  itself  by  gravity  (o  the 
waste  pipe.  The  piping  and  connections  for  this  circulation, 
which  are  placed  in  the  basement  of  the  power  house,  consist 
of  a  4-in.  supply  line,  a  6-in.  return  line,  and  a  4-in.  waste. 
These  principal  pipes  are  placed  in  a  tunnel  7  ft.  9  ins.  wide 
.ind  1 1   f  I.  high,  extending  the  length  of  the  building. 

The  oil  coming  from  the  transformers  enters  a  receiving 
drum  from  which  it  is  drawn  by  two  5-in.  centrifugal  pmnps. 
driven  by  l.S-hp  variable-speed,  shunt-wound,  direct-current 
motors.  Either  pump  can  supply  oil  to  the  entire  equipment 
of  transformers  in  an  emergency.  These  pumps  force  the  oil 
through  a  set  of  boiler-tube  coolers,  set  over  the  tail  race,  con- 
sisting of  a  series  of  2-in.  pipe.  10  ft.  long,  made  up  in  four 
sections  containing  1008  tubes,  and  having  a  total  area  of  4500 
sq.  ft.  Only  two  of  these  sections  are  at  present  installed. 
Frotti  these  cooling  coils  the  oil  returns  to  the  pressure  line 
from  which  it  is  supplied  to  the  transformers. 

This  system  has  been  carefully  laid  out  with  strainers, 
by-passes  and  other  auxiliaric?  so  that  the  entrance  of  any 
foreign  substances  into  the  oil  will  not  cause  trouble.  As 
the    system    is    under   pressure    from    the   lime   the   oil    enters 
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llic  puiiii).  any  leakage  will  be  outward  and  there  will  be  no 
possibility  of  water  leaking  into  the  oil,  as  is  the  case  where 
the  water  coils  under  pressure  are  placed  in  oil-filled  trans- 
formers. The  oil  is  specially  refined.  Another  advantage  of 
a  system  of  this  kind  is  that  the  cost  of  installation  is  some- 
what less  than  for  a  similar  installation  using  water  cooling. 
Water  for  the  cooling  sections  is  by-passed  from  one  or 
both  of  the  exciter  tail  races  into  a  flume  built  across  the 
top  of  the  coolers. 

ELECTRIC    DETAILS   OF   STATIO.N. 

The  generator  leads  pass  through  ducts,  under  the  station 
floor,  to  the  generator  switches,  and  from  thence  to  the  low- 
tension  side  of  the  transformer  banks.  The  station  is  not 
equipped  with  a  complete  2300-volt  bus-bar  system.  There 
are,  however,  motor-operated  oil  tie  switches  placed  between 
adjacent  machines  and  equipped  with  double-throw  switches 
in  such  a  manner  that  in  case  of  necessity  any  generator  can 
be  transferred  by  means  of  this  transfer  line  to  any  single 
transformer  bank,  or  in  case  of  absolute  necessity,  run  in 
multiple  with  some  other  generator  on  a  single  transformer 
bank,  or,  if  desired,  the  entire  station  can  be  tied  together 
by  means  of  this  transfer  bus  and  operated  as  a  single  unit. 

The  transformer  banks  connect  on  their  high-tension  side 
through  knife-blade  switches  to  a  single  bus-bar,  which  is 
sectioned  in  the  middle.  The  two  outgoing  transmission  cir- 
cuits are  tapped  off  this  bus-bar  between  adjacent  transformer 
banks  through  motor-operated  oil  switches.  These  switches 
are  remote-control,  non-automatic.  By  use  of  them  and  the 
section  oil  switch,  all  high-tension  power  switching  can  be 
liandled  without  the  use  of  air-break  switches.  .iXt  the  same 
time,  the  investment  for  high-grade  switching  is  reduced  to  a 
niininnim.  The  2300-volt  oil  switches  are  installed  in  cells 
with  concrete  barrier  walls  and  tops.  The  disconnecting 
switches  for  them  are  also  separated  By  barrier  walls  where 
possible.  The  7S,ooo-volt  oil  switches  are  not  only  installed  in 
concrete  cells  in  accordance  with  standard  practice,  but  each  of 
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them  is  enclosed  in  a  separate  concrete  room  containing  no 
additional  apparatus  except  lightning  arresters. 

The  control  switchboard  is  mounted  on  a  gallery  over- 
looking the  machine  room.  It  is  built  of  black  slate  and  is  a 
combination  bench  and  panel  board,  consisting  of  nine  divi- 
sions. The  first  panel  on  the  left  controls  the  station  auiliaries, 
the  feeder  for  which  is  taken  off  the  two  center  sections  of  the 
2300-volt  bus  through  solenoid-operated  oil  switches  and  then 
through  two  solenoid-operated  oil  switches  to  the  panel. 

The  second  and  third  panels  arc  equipped  for  handling  the 
exciter  circuits,  and  each  is  provided  with  a  Thomson  Astatic 
ammeter,  a  voltmeter  and  two  single-pole,  double-throw  knife 


switches  for  connecting  the  exciter  to  either  of  the  two  ex- 
citer buses.  The  panel  also  has  two  double-pole,  double- 
throw  switches  for  connecting  the  exciter  bus  to  the  station 
lighting  circuit  and  to  the  operating  buses  which  control  the 
oil-switch  motors,  the  lamps  on  the  control  board  and  other 
auxiliaries. 

Panel  N'o.  4  is  blank,  while  Nos.  5,  6,  8  and  9  are  generator 
panels.  Each  of  the  latter  is  equipped  with  three  Thomson 
ammeters,  a  field  astatic  ammeter,  a  curve-drawing  ammeter, 
a  curve-drawing  voltmeter  and  a  curve-drawing  wattmeter. 

The  seventh  panel  is  the  auxiliary  feeder,  bus-sectionalizing 
and  station  panel.     It  contains  a  synchronism  indicator  and  two 
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voltmeters  on  the  synchronizing  bus,  an  annneter  on  the  ground 
circuit  and  an  ammeter  on  the  auxiliary   feeders. 

The  bench  of  the  switchboard  has  controlling  switches  with 
red  and  green  signal  lamps  for  each  of  the  four  generators, 
and  there  are  also  provided  control  switches  for  each  of  the 
two  2300-volt  feeder  switches,  for  the  switches  on  the  2300-volt 
bus  sections  and  for  the  75,000-volt  outgoing  line  switches. 
The  base  of  each  generator  bench  panel  has  one  governor  con- 
trol switch  and  a  double-pole,  double-throw  control  switch 
for  operating  the  two  28-in.  valves  on  each  water-wheel  unit. 

On  the  six-panel  rear  switf-hboard  arc  mounted  five  Thom- 
son polyphase  watt-hour  meters,  break  switches  and  discon- 
necting switches  on  the  field  circuits.  A  curve-drawing  fre- 
quency-registering meter,  driven  by  a  J4-hp  motor  is  also  in- 
stalled. 

All  of  the  electrical  equipment  in  the  station,  including 
generators,  exciters,  transformers,  lightning  arresters,  oil 
switches,  switchboards,  etc.,  was  supplied  by  the  General  Elec- 
tric Company. 

The  high-tension  wiring  is  run  in  4-ft.  square  ducts  through- 
out, no  open  wiring  being  permitted  except  connections  from 
transformers  to  the  wall  through  their  disconnecting  switches, 
and  from  the  lightning  arresters  disconnecting  switches  to  the 
lightning-arrester  banks. 

The  lightning  arresters  are  of  multiplex  type,  consisting  of 
alternate  carbon  spark-gaps  and  resistance.  The  circuits  are 
ciiuipped  with  choke  coils,  consisting  of  20  turns,  of  hard- 
drawn  copper.  The  lightning  arresters  are,  as  stated  above, 
mounted  in  concrete  wall  cells,  and  are  so  completely  isolated 
from  each  other  by  the  intervening  main-line  ducts  that  an  arc 
starting  on  any  single  arrester  could  not  by  any  possibility  be 
transferred  to  a  second  bank. 

The  leads,  after  passing  the  choke  coils  and  taps  for  the 
lightning  arresters,  pass  out  of  the  south  wall  of  the  building 
through  rectangular  openings  located  immediately  below  the 
eaves.  To  prevent  the  drip  from  the  long  run  of  roof  from 
falling  on  the  wires,  a  gutter  extends  for  a  few  feet  across 
the  roof  above  each  entrance.  From  the  eaves  of  the  building, 
the  leads  converge  on  to  the  first  tower  of  the  transmission  line. 

TRANSMISSION    LINE — ROUTE. 

From  the  power  house  the  transmission  line  runs  in  as  near 
as  may  be  a  straight  line  to  the  mouth  of  the  Kern  River  Can- 
yon, 2'<  miles  distant,  where  it  sweeps  off  to  the  left  across 
the  Cottonwood  Hills,  and  then  takes  a  due  south  course 
across  the  edge  of  the  Bakersfield  plains.  The  line  then  enters 
the  mountainous  section  through  Tejon  Canyon,  follows  across 
the  end  of  Castaic  Lake,  and  crosses  the  Coast  Range  divide 
immediately  above  German   Station. 

This  is  the  steepest  portion  of  the  transmission  line,  as  the 
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drop  from  the  top  of  the  hill  10  the  road  below  is  over  1000 
ft.  in  3500  ft.  From  here  south  the  transmission  line  follows 
the  waters  of  Piru  Creek  and  its  tributaries,  the  character  of 
the  country  changing  gradually  from  low,  rounded  hills  with 
grassy  slopes,  to  deep  narrow  gorges  walled  with  precipitous 
shale  cliffs  capped  with  sandstone  ledges. 

A  section  here  of  about  5  miles  involved  very  difficult  work. 
Heavy  angles,  both  vertical  and  horizontal,  were  necessary  in  a 
district  where  no  permanent  wagon  road  could  be  maintained, 
and  where  the  tower  footings  were  mostly  in  .loose  shale. 
One  U-bend  of  the  river  was  crossed  by  means  of  a  2250-ft. 
•  span  between  the  main  supports,  guided  by  an  entirely  un- 
loaded tower  at  the  bottom  of  the  sag.  This  heavy  work  was 
mostly  executed  in  the  middle  of  winter  to  the  considerable 
disadvantage  of  the  work. 

Leaving  the  Piru  Canyon,  the  line  passes  in  an  almost 
straight  line  across  about  15  miles  of  rocky  land  covered  with 
scattered  oaks  and  chaparral.  After  reaching  the  last  crest  of 
this  district,  the  line  falls  away  rapidly  to  the  open  country 
surrounding  Newhall.  Across  this  entire  district  it  was  neces- 
sary to  construct  a  permanent  wagon  road  to  haul  supplies  and 
permit  of  patrolling  the  line  during  operation.     The  ma.Kimuni 


Electric  Locomotive  of  the  New  Yoric,  New 
Haven  6c  Hartford  Railroad. 


OL  R  issue  for  Aug.  10  contained  a  complete  review  of  the 
reasons  assigned  by  Mr.  E.  H.  McHenry,  vice-president 
of  the  X.  Y.,  X.  H.  &  H.  R.  R.,  for  the  selection  of 
single-phase,  high-potential  locomotives  for  hauling  trains 
throughout  the  "'electric  zone"  of  Xew  York  City.  There  also 
appeared  a  description  of  the  details  of  the  catenary  line  work 
for  supplying  energy  to  the  locomotives.  The  locomotives  were 
discussed  in  our  issue  for  April  14,  1906.  We  are  pleased  to  be 
able  to  give  below  some  additional  information  concerning  the 
service  requirements  for  which  the  locomotives  were  designed 
and  the  numerous  constructive  details  embodied  in  the  loco- 
motives which  are  in  successful  use  at  the  present  time. 

In  the  adaptation  of  electric  traction  to  the  Xew  York,  Xew 
Haven  &  Hartford  Railroad,  a  number  of  features  were  pre- 
sented by  the  problem  which  required  months  of  study,  and 
which  practically  fixed  the  system  which  should  be  adopted,  and 
to  a  large  degree  decided  the  design  of  both  the  locomotives 
and  the  line  construction.  Aside  from  the  innumerable  details 
which  had  to  be  considered,  broadly  speaking,  the  problem 
called   for : 

A  system,  the  first  cost  and  maintenance  of  which  would  not 
be  prohibitive ;  a  system  which  would  permit  of  large  extensions 
with  a  high  degree  of  efficiency  at  a  reasonable  cost,  and 
locomotive  equipments  which  would  be  capable  of  operating 
over  the  direct-current  lines  of  the  Xew  York  Central  Railroad. 

After  a  most  exhaustive  study  of  the  problem  from  all  points, 
the    single-phase   alternating-current    system    was    decided    upon 


FIG.    30. —  MAP    Of    TKA.NS.MISSIO.V    LI.NE. 

grade  facing  the  heaviest  haul  was  held  down  to  10  per  cent, 
whereas  the  maximum  grade  in  the  opposite  direction  was  al- 
lowed to  become  20  per  cent  in  one  special  case.  The  ruling 
grades  in  both  directions  are  much  lighter,  not  averaging  over 
5  per  cent. 

One  bridge  having  two  48-ft.  spans  was  constructed  al  the 
head  of  Violin  Canyon  (Palomas)  to  avoid  making  an  exten- 
sive fill.  Piru  Creek,  which  is  subject  to  extreme  floods  on  oc- 
casions, was  crossed  by  a  ni;mber  of  fords  so  located  as  to  be 
readily  repaired  after  frcshils,  it  not  being  considered  desir- 
able to  maintain  a  permanent   wagon  road  in  this  locality. 

In  the  Xowhall  district,  thr  line  crosses  the  San  Fernando 
Mountains  directly  west  of  the  long  tunnel  on  the  Southern 
Pacific.  Beyond  this  point  it  is  in  sight  from  the  railroad 
track  most  of  the  way  to  Los  Angeles,  and  throughout  the 
greater  portion  of  the  route  the  line  is  erected  in  the  open 
Cfpunlry.   so  that   in  case  of  necessity  the  line  can  be  repaired 
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as   being   the   only    existing   system    which    would    successfully 
meet  all  of  the  conditions  imposed. 

The  alternating-current  system  was  primarily  selected  on 
account  of  its  facilities  for  transmission  and  transformation, 
and  single-phase  was  decided  upon  because  the  characteristics 
of  the  single-phase  motor  make  it  eminently  suitable  for  railway 
work,  and  also  on  accoinit  of  the  simplicity  of  the  line  con- 
struction. 

•iCEClAL    KF.QUIREMENTS 

The  specifications  under  which  the  locomotives  were  sold  re- 
iiiiire  that  each  of  them  shall  be  able  to  handle  a  200-ton  train 
ii.  the  most  severe  schedule  on  the  present  tinie-tahic,  corre- 
>ponding  to  the  local  express  which  slops  about  every  2.2 
miles  and  operates  on  a  schedule  speed  of  over  26  miles  per  hour. 
This  service  requires  a  maximum  speed  of  about  45  miles  per 
hour.  The  locomotive  is  also  to  haul  this  weight  of  train  at 
from  61;  to  70  miles  per  hmir  and  a  250-ton  train  at  Ao  miles 
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per  hour  in  ihc  long  runs.  Tiircc  liunJrcd-lon,  or  even  heavier, 
trains  may  al.so  be  handlcl  on  the  long  runs  at  reduced  speeds. 
Heavy  trains  may  be  operated  at  high  speeds  by  coupling  two 
or  more  of  the  locomotives  together  and  operating  them  on  the 
nuiltiple-unit  system. 

DESIGN. 

The  design  of  the  locomotives  was  largely  dictated  by 
certain  requirements :  ( a )  gearless  motors  having  a  flexible 
drive  and  with  all  the  weight  carried  on  springs  were  desired 
and  linally  adopted  as  the  most  desirable  form,  and  (b)  opera- 
tion on  600  volts  direct  current  necessitated  the  use  of  four 
motors  in  order  tliat  they  might  be  operated  in  the  usual  series- 
parallel  relation. 

Having  these  two  requirements  in  view,  the  mechanical  de- 
sign of  the  locomotive  follows  as  a  natural  consequence.  The 
bogie  truck  type  was  adopted  after  very  careful  consideration 
as  the  one  best  adapted  to  meet  the  conditions  imposed.  It  is 
well  known  that  its  riding  qualities  are  of  the  best  and  it 
offers  the  least  resistance  in  taking  the  curves  in  the  line. 

LOCOMOTIVE   FRAMKS. 

The  mechanical  parts  of  the  locomotives,  which  are  entirely 
of  steel,  were  built  by  the  Baldwin  Locomotive  Works  from 
designs  developed  with  the  co-operation  of  the  Westinghouse 
Electric  &  Manufacturing  Company  and  the  Xew  York,  New 
Haven  &  Hartford  Railroad  Company  engineers.  The  locomo- 
tive measures  36  ft.  4  ins.  over  bumpers,  and  weighs  approxi- 
inately  90  tons. 

The  longitudinal  members  of  the  franic  consist  of  deep 
plate  girders  reinforced  at  the  top  by  channels  and  at  the 
bottom  by  heavy  angles  and  plates.  To  these  frames  arc  riveted 
plate  cross  members,  one  over  each  truck,  forming  the 
transoms  for  the  transmission  of  weight  to  the  center- 
pin.  These  transoins  are  further  braced  by  gusset  plates  riveted 
to  the  bottom  flanges  of  both  sets  of  channels,  which  transmit 
the  tractive  power  from  the  center-pin  to  the  side  frames. 
The  side  girders  are  placed  outside  the  wheels  as  low  down  as 
the  wheels  and  drawhcad  will  permit  and  are  braced  and 
squared  by  substantial  steel  flooring  plates,  which  are  riveted  to 
the  top  flanges.  The  draw-bar  effort  is  transmitted  to  the  side 
frame  through  deep  box  girders  joining  the  frames  at  the  ends 
of  the  locomotive. 

The  cab  is  built  up  on  a  framework  of  Z-bars  whicli  are 
riveted  to  the  side  girders.  This  whole  design  forms  a  very 
light  but  extremely  strong  construction,  able  not  only  to  trans 
mit  large  draw-bar  pulls,  but  to  resist  heavy  shocks  in  bumping. 

TKLXKS. 

The  running  gear  consists  of  two  trucks,  each  mounted  on 
four  62-in.  driving  wheels.  The  trucks  have  side  frames  of 
cast  steel  to  which  are  bolted  and  riveted  pressed  steel  bolsters 
which  carry  the  center  plates.  A  very  strong  construction  is 
secured  without  excessive  weight  by  the  use  of  bolsters  30  ins. 
wide  at  the  center  plate  and  extended  to  nearly  double  that 
width  at  the  ends,  which  are  bolted  to  the  side  frames.  Center 
bearings  18  ins.  in  diameter  transmit  the  tractive  effort  to  the 
frame.  They  are  well  lubricated  to  permit  free  motion  on 
curves.  The  weight  on  the  journal  boxes  is  carried  by  semi- 
elliptic  springs.  Under  the  ends  of  the  equalizer  bars  are  sinall 
spiral  springs  to  assist  in  restoring  equilibrium.  The  distance 
between  truck  centers  is  14  ft.  6  ins. 

ELECTRIC   AND    MAGNETIC   CIRCUITS   OF   THE    MOTORS. 

As  mentioned  in  our  issue  for  April  14,  1906,  the  propelling 
motors  of  the  locomotives  are  of  the  conductively-compensated 
single-phase,  scries  type.  For  the  direct  purpose  of  iniprove- 
ing  the  power  factor,  the  magnetomotive  force  of  the  current 
in  the  armature  is  counterbalanced  by  an  equal  magnetomotive 
in  stationary  coils  placed  in  the  field  core  structure  through 
which  the  armature  current  is  required  to  pass.  If  the  so- 
called  compensation  were  complete,  then  the  armature  circuit 
and  the  stationary  compensating  coils  as  a  unit  would  form  a 
non-inductive  circuit  consisting  of  a  certain  resi»tance  and  no 
reactance.  Due,  however,  to  the  magnetic  leakage  between 
the   armature   and   the   compensating   coils    the   combined   cir- 


cuits contain  a  small  reactance  component  in  addition  to  the 
resistance. 

it  is  noteworthy  that  by  far  the  largest  portion  of  the  re- 
actance of  the  motor  circuits  is  found  in  the  main  field  coils. 
As  a  rough  approximation,  it  may  be  stated  that  at  synchron- 
ous speed  the  tangent  of  the  angle  of  lag  (of  which  the 
cosine  is  the  power  factor)  is  equal  to  the  ratio  of  the  effective 
field  turns  to  armature  turns,  and  it  decreases  inversely  with  an 
increase  in  speed.  Hence,  with  well  designed  armature  and 
compensating  coils,  the  power  factor  can  be  rendered  quite  high 
by  using  a  small  ratio  of  field  to  armature  turns  and  operating 
the  machine  at  a  speed  which  is  high  in  comparison  with 
synchronism. 

The  requireiTicnts  for  obtaining  a  high  power  factor  are  well 
met  when  the  field  is  made  magnetically  very  weak  and  the 
armature  correspondingly  strong,  and  a  large  number  of  poles 
is  used.  The  improvement  in  the  power  factor  by  using  a  weak 
field  will  be  appreciated  when  it  is  remembered  that  for  a 
certain  field  current  the  field  flu.x  varies  as  the  first  power,  and 
the  field  reactance  as  the  square  of  the  field  turns.  The  ad- 
vantage of  using  a  large  number  of  poles  resides  in  the  fact 
that  the  magnetomotive  force  for  producing  the  field  flux  is  dis- 
tributed throughout  a  large  number  of  coils  of  few  turns  (and 
hence  having  a  small  reactance)  rather  than  concentrated  in 
a  few  coils  having  a  much  larger  total  reactance. 

Incidentally,  when  a  large  number  of  poles  is  used,  "syn- 
chronous" speed  occurs  at  a  low  rotative  speed.  If  an  increase 
in  the  number  of  poles  did  not,  from  mechanical  considerations, 
entail  a  corresponding  decrease  in  the  rotative  speed  it  would  be 
possible  to  improve  the  power  factor  of  the  motor  by  changing 
the  ratio  of  the  operating  speed  to  the  synchronous  speed.  It 
is  to  be  noted,  however,  that,  except  insofar  as  an  increase  in 
the  number  of  poles  may  allow  a  smaller  pole-pitch  or  a  higher 
peripheral  speed  to  be  used,  ro  improvement  in  power  factor  is 
obtained  from  a  change  in  the  ratio  of  the  operating  speed  to 
synchronism,  because  no  such  change  takes  place. 

The  motors  on  the  Xew  Haven  locomotive  are  provided 
with  12  poles,  so  that  the  synchronous  speed  for  25-cycle  cur- 
rent corresponds  to  250  r.  p.  m.  Since  the  locomotive  drivers 
are  62  ins.  in  diameter,  250  r.  p.  m.  corresponds  to  a  locomotive 
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speed  of  4060  ft.  per  minute,  and  at  synchronous  speed  the  loco- 
motive runs  at  46  m.  p.  h. 

It  is  instructive  to  note  that  if  the  motor  had  14  poles,  and 
the  drivers  we're  "2  ins.  in  diameter,  synchronous  speed  would 
again  correspond  to  46  m.  p.  h.  with  25-cycle  current ;  if,  how- 
ever, the  frequency  were  lowered  to  15  cycles,  synchonous  speed 
would  occur  at  27.7  m.  p.  h.  Moreover,  if  the  same  motor  were 
used  for  15  cycles  as  for  25  cycles,  at  synchronous  speed  in  each 
case,  the  tangent  of  the  angle  of  lag  would  be  the  same;  at 
the  same  locomotive  speed  in  each  case  the  tangent  of  the  lag 
angle  would  be  reduced  in  the  ratio  of  25  to  15,  or  as  1  is  to  .6. 
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It  shinild  not  be  interred  from  the  statements  made  above 
either  tliat  there  could  be  any  very  considerable  improvement 
made  in  the  operating  characteristics  of  a  motor  by  changing 
from  25  to  15  cycles,  or  that  the  performance  at  25  cycles  is 
unsatisfactory.  The  fact  of  the  matter  is  that  the  power  of 
a  25-cycle  motor  is  so  high  that  even  a  very  great  reduction 
in  the  tangent  of  the  lag  angle  produces  a  relatively  small  effect 
on  the  operating  characteristics.  Assume,  for  example,  that  at 
a  certain  speed  the  power  factor  for  25  cycles  is  90  per  cent : 
the  angle  of  lag  is  26  degs.  and  its  tangent  is  .483.  li  the  same 
motor  is  operated  at  the  same  speed  with  15-cycle  current,  the 
tangent  of  the  lag  angle  is  .289,  the  lag  angle  is  16  degs.,  and 
the  cosine  (the  power  factor)  is  .96.  Thus,  the  power  factor 
has  been  increased  by  only  6.7  per  cent.  In  any  event,  whether 
the  motor  is  operated  at  25  cycles  or  15  cycles,  its  power  fac- 
tor will  be  better  than  that  of  a  corresponding  induction  motor. 

It  will  be  noted  from  the  facts  discussed  above  that  the  prime 
object  in  compensating  the  armature  magnetomotive  force  is  to 
improve  the  power  factor,  and  not  to  prevent  sparking  during 
alternating-current  operation  (as  is  frequently  stated).  At  a 
certain  speed  and  field  strength  the  sparking  depends  upon  the 
amount  of  current  to  be  commutated,  so  that  an  improvement 
in  the  power  factor,  which  results  in  a  reduction  in  the  current 
required  for  a  certain  power  at  a  certain  e.  m.  f.  does  to  a 
limited  extent  improve  the  commutation;  but  the  minute  reduc- 
tion in  sparking  is  of  secondary  consideration.  During  direct- 
current  operation  of  the  motors  the  current  in  the  compen- 
sating coils  prevents  a  distortion  of  the  field  by  the  armature 
m.  m.  f.,  and  hence  it  removes  a  portion  of  the  cause  for  spark- 
ing at  high  speeds.  To  the  extent  that  the  alternating-current 
motor  possesses  the  disadvantageous  sparking  characteristics  of 
a  direct-current  motor,  the  compensation  improves  the  commu- 
tation. Since  the  sparking  in  the  alternating-current  commu- 
tator motor  is  largely  attributable  to  the  transformer  action  of 
the  field  flux  which  is  surrounded  by  the  armature  coil  under 
the  brush,  it  may  be  stated  that  in  the  prevention  of  sparking  in 
such  motors  the  compensation  of  the  armature  m.  ni.  f.  plays  an 
unimportant  part.  The  means  for  the  prevention  of  sparking, 
which  are  confined  to  the  armature  itself,  will  be  discussed 
below. 

A  view  of  one-half  of  the  field  core  structure,  with  both  the 
compensating  and  the  main  field  coils  in  place  is  given  in  Fig. 


2.  It  will  be  noted  that  there  are  five  complete  field  poles  and 
two  half  poles.  Thus  the  field  core  structure  is  divided  through 
the  middle  of  two  field  poles,  and  not  between  certain  adjacent 
poles,  as  is  done  with  the  ordinary  four-pole  direct-current  rail- 
way motor.  The  ol)jcct  in  thus  arranging  the  flivisions  is  at- 
tributable to  the  existence  of  the  compensating  coils  whose  con- 
ductors arc  imbedded  in  the  pole  faces  and  whose  end  con- 
nectors pass  between  the  adjacent  poles. 

It   will   be  noted   that   there   are   72  slots   in   each   pole   face; 
the  conductors  in  six  slots  of  each  pole  are  joined  directly  to 


the  conductors  in  the  nearer  six  slots  in  the  adjacent  pole.  To 
have  divided  the  motor  between  adjacent  poles  would  have 
necessitated  the  unsoldering  and  resoldering  of  24  connectors  in 
the  compensating  coil  circuits.  By  dividing  through  the  center 
of  two  poles,  only  a  single  connector  of  the  compensating  wind- 
ing need  be  disturbed. 

The  splitting  of  the  field  core  structure  through  the  pole  face 
has  rendered  desirable  a  slight  change  in  the  arrangement  of 
the  main  field  winding  in  order  to  minimize  the  disturbance  to 
this  winding  when  the  two  halves  of  the  field  structure  are 
separated.  Only  one-half  of  the  projecting  pole  cores  are  sur- 
rounded by  main  field  coils,  the  magnetic  poles  at  the  other 
cores  being  of  the  "consequent"  type.  Thus  only  one  connector 
in  the  main  field  circuit  is  disturbed  when  the  field  cores  are 
separated. 

Such  an  arrangement  as  the  one  here  indicated  might  prove 
objectionable  if  the  magnetic  density  over  the  pole  area  reached 
the  saturation  point  of  the  core  material.  The  field  is  mag- 
netically very  weak,  however,  and  very  little  unbalancing  of 
the  poles  takes  place.  Even  when  the  field  is  strengthened  for 
direct-current  operation,  the  unbalancing  is  in  itself  of  no  great 
consequence.  Moreover,  the  armature  winding  is  connected 
at  various  equipotential  points  to  "balancing  rings,"  such  as  are 
commonly  used  in  direct-current  machinery,  and  no  detrimental 
effect  can  be  produced  by  a  tendency  to  considerable  unbalance 
in  the  magnetic  fields. 

.\RM.\TURE. 

I  he  most  striking  feature  of  the  armature  is  its  appearance 
of  compactness  and  stability.  It  differs  from  the  ordinary  di- 
rect-current armature  in  that  the  main  winding  is  completely 
closed  on  itself,  and  connections  to  the  commutator  segments 
are  made  through  resistance  leads.  The  leads  are  tapped  to  the 
armature  winding  at  the  end  of  each  turn,  so  that  there  is  one 
armature  turn  per  commutator  segment.  The  object  in  insert- 
ing resistance  between  the  armature  coils  and  the  commutator 
segments  and  in  using  only  one  turn  per  coil,  is  to  overcome  the 
sparking. 

Each  armature  coil  in  its  mechanical  position  when  its  com 
mutator  segments  are  under  the  brush  is  elcctroniagnetically  in 
the  relation  of  the  secondary  circuit  of  a  stationary  trans- 
former of  which  the  primary  circuit  is  the  main  field  coil ;  there 
is  generated  by  transformer  action  in  each  secondary  turn  an 
e.  m.  f.  proportional  to  the  product  of  the  main  field  flux  and 
the  frequency.  The  advantages  of  using  a  single  turn  per 
armature  coil,  a  weak  magnetic  field  and  a  low  frequency  will 
be  noted  at  once.  The  e.  m.  f.  generated  in  the  single  armature 
turn  under  the  weak  magnetic  field  at  25  cycles  is  low  in  value, 
hut  in  an  armature  of  the  ordinary  design  it  would  produce  a 
large  value  of  current  locally  in  the  circuit  including  one  arma- 
ture coil,  two  commutator  segments  and  the  double-brush  con- 
tact. The  resistance  of  the  leads,  however,  serves  to  limit  the 
short-circuit  current  to  an  allowable  safe  value  and  to  prevent 
detrimental  sparking  at  the  comnuitator. 

As  the  preventive  resistance  leads  are  arranged  so  as  to  be 
non-inductive,  the  short-circuit  current  is  approximately  in 
time-phase  with  the  transformer  e.  m.  f.  in  the  armature  coil, 
or  in  lime-quadrature  with  the  maiti  armature  current;  more- 
over, the  current  in  the  coil  undergoing  commutation  can  be  re- 
versed most  readily  when  the  circuit  of  the  coil  is  non-induc- 
tive. It  will  be  seen,  therefore,  that  the  preventive  resistance 
leads  arc  well  adapted  to  minimize  the  causes  for  sparking. 

Since  the  main  line  current  passes  through  two  resistance 
leads  in  parallel,  it  is  evident  that  some  loss  is  occasioned  by 
the  presence  of  the  leads.  An  excess  of  resistance  would  cause 
an  enormous  loss  due  to  the  main  current,  but  would  reduce 
the  short-circuit  current  to  an  insignificant  value;  a  deficiency 
of  resistance  would  render  the  loss  due  to  the  main  line  cur- 
rent negligible,  but  the  short-circuit  current  loss  would  be 
excessive. 

The  resistance  of  the  leads  used  on  the  motors  of  the  Xew 
Haven  locomotives  is  so  selected  that  neither  the  loss  due  to  the 
short-circuit  current  nor  that  occasiotied  by  the  main  line  cur- 
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reiu   is  large,  while  tin;  sun)  of  the  two  is  reduced  to  a  satis- 
factory minimum. 

The  resistance  leads  arc  covered  with  insulating  material 
similar  to  that  used  on  the  main  armature  winding  and  are 
|)laced  in  slots  beneath  the  armature  winding  proper. 

AKMATURE    VENTILATION. 

Although,  as  stated  above,  the  armature  structure  is  very 
compact,  ample  provision  has  been  made  for  ventilation  and 
cooling.  Experience  has  shown  that  the  most  effective  method 
of  cooling  dynamo-electric  machinery  is  to  embed  the  insulated 
coils  snugly  and  compactly  in  the  mass  of  iron  and  then  to  keep 
the  iron  cool.  Iron  is  an  excellent  thermal  conductor,  and  it 
serves  to  extract  the  heat  from  the  coils  through  the  insulating 
material   more   readily   than   is   possible   when    air   is   depended 
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upon  to  draw  the  heat  from  the  coils,  .\dvantage  is  taken  of 
the  knowledge  of  this  fact  in  the  arrangement  of  the  coils  and 
core  of  the  motor  armature.  Numerous  ducts  are  provided 
throughout  the  armature  core  structure  through  which  air  is 
forced  for  cooling  the  iron  to  which  the  heat  is  conducted  from 
the  armature  coils  and  preventive  leads.  The  air  also  passes 
through  and  around  the  commutator  and  serves  to  remove  from 
it  both  the  heat  produced  there  by  friction  and  PR  losses  and 
that  thermally  conducted  to  it  from  the  resistance  leads. 

.\  view  of  the  completed  motor,  indicating  the  means  em- 
ployed for  cooling,  is  given  in  Fig.  3.  The  circular  opening  at 
the  top  is  normally  connected  through  a  canvas  hose  to  a 
source  of  supply  of  air  imder  a  pressure  of  several  ounces  per 
scu'arc  inch.  In  entering  the  motor  structure  the  air  is  re- 
quired to  pass  through  a  filtering  screen  and  to  the  openings 
in  the  armature  spider,  from  which  place  it  flows  outward 
around  the  commutator  and  through  the  ventilating  ducts  of 
the  armature  and  along  the  air-gap  to  the  openings  to  the  outer 
atmosphere,  shown  as  perforations  in  sheet  metal  plates  on 
the  field  core  in  Fig.  3.  The  forced-draft  method  of  cooling 
has  proved  extremely  effective.  To  guard  against  the  remote 
possibility  of  clogging  of  the  air  ducts  or  some  enforced 
stoppage,  an  electrical  pyrometer  with  its  thenno-elements  in 
the  motor  structure  and  its  indicating  mechanism  in  the  loco- 
motive cab  is  used  for  showing  continuously  the  tempera- 
ture within  the  motor.  By  means  of  the  pyrometer  the  motor- 
man  can  ascertain  when  the  service  is  too  severe  for  the 
i<|uii)meiu  or  when  the  supply  of  air  has  been  interrupted. 
contriilli:r  circuits. 

.\  schematic  diagram  of  the  motor-control  circuits  for  both 
direct-current  and  alternating-current  operation  is  given  in 
Fig.  4.  It  will  be  noted  that  the  armatures  of  the  four  motors 
are  arranged  in  two  groups,  the  two  armatures  of  each  group 
being  connected  permanently  in  series  and  controlled  as  a  unit. 
l")uring  direct-current  acceleration  tlie  mi>lor  units  are  con- 
nected in  series  and  then  in  parallel,  while  during  alternating- 


current  operation  each  motor   unit  receives  power  at  variable 
voltage  from  a  separate  auto-transformer. 

Although  not  indicated  on  the  diagram,  the  various  switches 
are  so  inter-locked  that  the  circuits  used  exclusively  for  alter- 
nating current  cannot  become  active  during  direct-current  work- 
ing, and  those  intended  solely  for  use  during  direct-current 
operation  are  inactive  when  alternating  current  is  used.  It  is 
sufficient  for  present  purposes,  therefore,  to  discuss  the  direct- 
current  and  the  alternating-current  circuits  separately,  with- 
out any  relation  to  each  other. 

DIRECT-CUKKENT    CONTROL    CIRCUITS. 

During  direct-current  operation  switches  5  and  3,  2  or  I,  4, 
according  to  direction  of  travel,  of  one  motor  unit,  and  switches 
15  and  12,  13  or  11,  14,  according  to  direction  of  travel,  of  the 
other  motor  unit  are  kept  closed  so  that  the  main  field  circuits  of 
each  motor  unit  are  connected  at  all  times  in  series  with  the  re- 
spective armatures.  At  the  moment  of  starting,  switches  S,  M  and 
JK  are  closed,  thus  connecting  the  two  complete  motor  units  in 
scries  with  each  other  and  with  eight  sections  of  resistance.  As  the 
speed  increases,  switches  Ri,  R~,  R?.  and  /?i  of  one  motor  unit. 
and  switches  RR^,  RR2,  RRi  and  RR,  of  the  other  unit  arc 
closed  in  succession,  thereby  increasing  the  voltage  impressed 
on  each  motor  unit  until  the  two  units  are  in  series  across  the 
line  without  resistance.  Switch  8  of  one  unit  and  switch  18  of 
the  other  are  then  closed  simultaneously,  thus  placing  a  resist- 
ance in  shunt  to  the  field  windings  and  thereby  increasing  the 
speed  by  weakening  the  magnetic  fields.  The  motors  being  of 
the  compensated  type  permit  of  an  enormous  weakening  of  the 
fields  at  the  commutators.  The  fields  are  further  weakened 
by  the  simultaneous  closing  of  switches  9  and  19,  and  the  speed 
becomes  accelerated  to  considerably  more  than  one-half  of  the 
normal   running  value. 

Ihe  next  movement  of  the  controller  handle  opens  switches 
8,  9,  18  and  19  (thereby  increasing  the  strength  of  the  fields)  : 
closes  switch  J ;  opens  switch  JR,  and  closes  switches  d  and 
.1/2,  thus  subjecting  each  motor  unit  in  series  with  four  re- 
sistance sections  to  the  full  value  of  the  supply  potential.  It 
will  be  noted  that  the  transfer  from  full  series  to  multiple  con- 
nection is  accomplished  without  opening  any  motor  circuit,  and 
without  short-circuiting  either  motor  unit.  Higher  speed 
points  are  obtained  by  closing  switches  Ru  Rz.  R-  and  /?.  and 
switches  RRi,  RRz.  RR^  and  RR,  in  pairs  successively  until  the 
full  multiple  position  of  the  controller  is  reached. 

AI.TERNATING-CL'RREXT  CONTROL  CIRCUITS. 

During  alternating-current  acceleration  no  resistance  what- 
soever is  used,  the  speed  changes  being  obtained  by  impressing 


Flc;.    5. — SIMPLIFIED    DIAGRAM    OF    AUTO-TRANSFOR.MER    CIRCUITS. 

variable  voltages  obtained  from  auto-transformers  directly  upon 
the  terminals  of  the  motor  units.  There  are  two  electrically 
and  mechanically  distinct  auto-transformers,  one  tor  each 
motor  unit.  Referring  again  to  Fig.  4,  it  is  to  be  noted  that  when 
alternating  current  is  used  the  main  line  high-tension  circuit 
breaker  and  switches  6.  7  and  I,  4  or  3.  j.  according  to  direction 
of  travel,  of  one  motor  unit,  and  switches  16.  17  and  II,  14  or  12. 
13.  according  to  direction  of  travel,  of  the  other  motor  unit  are 
kept  closed  during  operation.    It  will  lie  seen,  therefore,  that  the 
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main  field  circuits  of  the  two  motors  of  each  motor  unit  are  placed 
in  parallel ;  thus  the  field  magnetism  per  armature  ampere  is 
less  during  alternating-current  operation  than  during  direct- 
current  operation  (neglecting  the  fact  that  at  times  the  field 
circuits  are  shunted  for  extra  acceleration  with  direct  cur- 
rent). 

There  are  six  running  points  with  alternating  current,  each 
corresponding  to  a  certain  voltage  impressed  upon  the  motor 
circuits.  For  changing  from  one  voltage  point  to  another  on 
each  auto-transformer,  use  is  made  of  three  small  so-called 
■preventive  coils."  These  preventive  coils  are  essentially  auto- 
transformers,  having  a  ratio  of  2  to  I.  It  will  be  observed 
that  the  motor  unit  receives  current  from  the  middle  con- 
nection of  one  preventive  coil  whose  outer  terminals  are 
joined  to  the  middle  points  of  the  two  other  preventive  coils; 
the  outer  terminals  of  the  latter  preventive  coils  are  connected 
to  certain  taps  on  the  main  auto-transformer.  In  shifting  from 
one  running  point  to  another,  the  lower  tap  (No.  l)  would  be 
opened  and  connection  would  be  made  at  a  tap  four  points 
higher  (No.  V.).  The  successive  changes  are  clearly  shown  in 
Fig.  5.  There  are  a  total  of  six  running  points  with  alternating 
current :  at  no  time  is  the  motor  circuit  opened  or  a  transformer 
winding  short-circuited.  The  current  fluctuations  are  well 
limited  and  the  acceleration  is  extremely  smooth. 

The  various  switches  indicated  in  Fig.  4,  and  all  of-  the 
switches  in  the  circuits  of  the  propelling  motors,  "and  of  the 
auxiliary  equipment  are  operated  by  air  under  a  pressure  of  80 
lbs.  per  sq.  in.,  the  supply  of  which  to  the  switch  valves  is  con- 
trolled by  electromagnets  which  receive  current  from  a  20-volt 
storage  battery.  The  switches  are  arranged  in  groups  that  are 
conveniently  located  along  each  side  of  the  center  aisle  of  the 
locomotive.  The  groups  on  one  side  belong  to  one  motor  unit 
and  those  on  the  other  side  to  the  other  unit.  Moreover,  the 
main  auto-transformer,  the  three  preventive  coils,  and  the  four 
resistance  units  for  each  motor  unit  are  placed  on  the  side  of 
the  locomotive  devoted  to  that  particular  unit.  There  are  two 
independent  sets  of  storage  batteries,  each  consisting  of  10 
cells,  rated  at  40-ampere  hours.  The  batteries  are  charged  by 
an  induction  motor-driven  direct-current  generator. 

UNIT-SWITCH    GROUP. 

.\  unit-switch  group  is  shown  in  Fig.  6.  Each  unit  switch, 
of  which  there  are  11  in  the  group  illustrated,  is  of  the  electro- 
pneumatic  type,  with  which  our  readers  are  familiar.     An  in- 


FIC.     6. — UNIT     SWITCH     CKOIP. 

iirc'-ting  feature  is  found  in  the  means  eniployi-rj  for  "inter 
locking."  The  switches  are  interlocked  electrically  in  such  a 
manner  that  when  one  switch  is  closed  the  circuits  to  the 
electromagnets  of  the  other  switches  which  should  not  be 
operated  arc  either  held  open  or  kept  closed,  as  the  case  may 
require,  by  means  of  contacts  controlled  by  the  piston  of  the 
switch  valve.  These  contacts  are  shown  in  Fig.  6.  All  of  the 
motor  circuits  and  switch  wires  are  run  in  metal  conduit  along 
the  lower  portion  of  the  locomotive,  while  all  of  the  low-po- 


tential battery  control  circuits  are  arranged  in  metal  conduit 
along  the  roof  of  the  locomotive. 

As  intimated  above,  only  the  wires  of  the  battery  and  elec- 
tromagnet circuits  pass  into  the  controllers.  These  same  wires 
are  run  overhead  from  each  end  of  the  locomotive,  where  they 
terminate  in  three  contact  plugs,  taps  being  taken  to  each  con- 
troller and  to  each  unit  switch  along  the  route  as  desired.  Thus 
the  locomotive  may  be  operated  from  either  end,  and  two  or 
more  locomotives  may  be  electrically  interconnected  through 
"jumpers"  and  controlled  from  a  single  point. 

Fig.  7  gives  a  top  view  of  a  master  controller,  of  which 
there  are  two  on  each  locomotive.  The  controller  is  of  the 
drum  type,  the  drum  shaft  being  revolvable  by  means  of  a 
handle  closely  resembling  the  throttle  lever  of  a  steam  loco- 
motive. The  reverse  lever,  which  is  detachable,  is  mechani- 
cally interlocked  with  the  operating  lever  of  the  controller,  so 
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that  all  control  circuits  must  be  dead  before  the  reverse  lever 
is  thrown  from  one  position  to  another,  and  the  main  lever 
cannot  be  moved  when  the  reverse  lever  is  in  the  neutral  po- 
sition. The  row  of  knobs  seen  along  the  rear  of  the  top  of  the 
controller  are  push  buttons  for  performing  certain  duties  noi 
associated  with  the  main  controller  lever  or  reverse  handle, 
such  as  pulling  the  alternating-current  trolleys  down,  pushing 
the  direct-current  trolley  up,  releasing  the  hooks  which  hold 
the  alternating-current  trolley  down  and  the  third-rail  shoos 
up,  pushing  the  third-rail  shoes  down,  resetting  the  main  line 
circuit  breakers,  operating  the  front  and  rear  track  Sanders  and 
ringing  the  bell.  All  of  the  above-mentioned  duties  are  actually 
performed  by  compressed  air,  the  eight  push  buttons  serving 
merely  to  complete  the  drcuit  from  the  storage  battery  to  the 
proper  air  valve  magnets. 

A  front  view  of  the  master  controller  in  place  in  the  motor- 
man's  corner  of  the  locomotive  is  given  in  Fig.  9.  For  the  con 
venience  of  the  motorman  the  electromagnets  for  operating 
the  bell  and  the  front  and  rear  track  sanders  can  be  con- 
trolled by  three  pedals  in  addition  to  three  push  buttons.  The 
motorman  has  an  unobstructed  view  of  the  air-pressure  gauges. 
a  speed  indicator,  a  direct-current  ammeter,  an  alternating- 
current  ammeter,  and  an  electrical  pyrometer.  The  pyrometer, 
which  indicates  the  temperature  of  the  propelling  motors,  has 
been  described.  The  speed  indicator  is  an  instrument  which 
registers  the  voltage  produced  by  a  magneto-generalor  driven 
by  one  of  the  locomotive  wheels :  it  is  calibrated  to  show  the 
locomotive  speed  in  miles  per  hour.  For  the  purpose  of  pre 
venting  the  condensation  of  moisture  on  the  under  side  of  the 
steel  roof  of  the  locomotive  the  surface  is  covered  with  ground 
cork,  which  is  then  given  a  coat  of  white  paint. 

ARRANGEMENT    OF    AI'PARATfS    ON    THE    LOCOMOTIVE. 

Fig.  8  shows  two  views  of  the  interior  arrangement  of  the 
apparatus  on  each  side  of  the  locomotive,  as  seen  from  lli« 
center  aisle  in  each  case,  and  indicates  that,  with  the  excepti< n 
of  such  devices  as  arc  not  in  duplicate,  the  equipment  on  each 
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locomotive  is  so  placed  that  interior  view  is  the  same  from 
one  end  or  side  of  the  locomotive  as  from  the  other.  Thus  the 
weight  is  uniformly  distributed  over  the  drivers.  The  different 
devices,  as  designated  by  the  numerals,  are  as  follows:  i,  head- 
lamp ;  2.  train  line  receptacles ;  3,  instrument  board ;  4,  speed 
indicator  meter;  5,  direct-current  ammeter,  motors;  6  alternat- 
ing-current ammeter,  motors;  7,  temperature  indicator  meter; 
8,  equalizing  reservoir,  air  brake ;  9,  No.  I  master  controller ; 
10,  Xo.  I  automatic  motorman's  brake  valve;  11.  Xo.  i  inde- 
pendent brake  valve;  12.  duple.x  gauge  main  res.  and  train  line; 
13,  whistle  handle;  14,  straight  air  brake  gauge;  15.  3-way  snap 
switch  in  lamp  circuit;  16,  Xo.  i  junction  box;  17,  motorinan's 
seat;  18,  No.  i  alternating-current  pantagraph  trolley;  19,  Xo.  2 
oil  circuit-breaker;  20,  overload  trip;  21,  oil  tank  on  circuit 
breaker;  22,  insulators  for  pantagraph  trolley;  2i,  support  for 
alternating-current  trolley;  24,  high-tension  cable  from  alternat- 
ing-current trolleys ;  25.  alternating-current  trolley  shoe ;  26. 
alternating-current  trolley  lock  cylinder :  27.  steam  heating 
boiler ;  28,  gauge — air  pressure  on  burner  ;  20.  water  gauge  :  30. 


m,.  y. — .mdiokman's  coRNtR  ok  the  locu.mutivk. 
drain  cup;  31,  try  cocks;  32,  fire  door;  33,  burner;  34,  (iold 
Car  Company  regulating  valve ;  35,  Mason  regulating  valve ;  36, 
stesm  line  from  boiler ;  37,  air  inlet  to  fire  bo.x  ;  38,  water  feed 
regulator;  39,  hand  brake  wheel;  40,  steam  gauge;  41,  safety 
valve ;  42,  stack  for  boiler ;  43.  high-tension  conduit  from  oi! 
switch  to  transformer;  44,  switch  group  No.  I  ;  45,  switch  group 
No.  2;  46,  switch  group  No.  3;  47.  switch  group  No.  4;  48, 
switch  group  No.  5;  49,  switch  group  No.  6;  50,  motor  generator 
set  for  battery  charging;  51,  base  for  motor  generator  set;  52. 
storage  battery;  53.  No.  2  set  of  resistance  grids;  54,  alternating- 
current  watt-hour  meter;  55,  base  of  direct -current  trolley;  56, 
direct-current  trolley;  57,  No.  2  alternating-  current  pantagraph 
trolley;  58,  preventive  coil,  100  volts,  250  amperes  ;  59,  preventive 
coil,  50  volts,  500  amperes ;  60,  No.  2  transforincr ;  61,  main  direct- 
current  switch;  62,  No.  2  blower  motor  fan  casing;  63,  No.  2 
blower  motor;  64,  permanent  direct -current  field  coil  shunting 
grid  No,  2;  65,  hand  air  pi^nip  for  unlocking  iiltcrnating-currenl 
trolley;  66,  No.  2  air  compressor:  67,  No.  2  air  compressor 
motor;  68.  magnet  valves,  type  386-D;  69.  No.  2  fuse  box;  70, 
canopy  switch  for  No.  2  blower  motor;  71.  canopy  switch  for 
Xo.  2  compressor  motor:  72.  No.  2  motor  control  cut-out;  73, 
No.  2  alternating-current,  direct-current  change-over  switch :  74, 


relay  box ;  75,  snap  switch  for  cab  lights ;  76,  snap  switch  for 
head  lights ;  77,  single-phase,  double-throw  switch  light  circuit ; 
78,  control  reservoir ;  79,  cover  for  resistance  grid ;  80,  oil  tank ; 
81,  slide  valve,  reducing  valve;  82,  No.  2  junction  box;  83, 
signal  valve ;  84,  sand  bo.x ;  85,  electro  pneumatic  sander ;  86, 
coupler ;  87,  hose  couplings ;  88,  pilot ;  89,  main  air  reservoir ; 
90,  hook  for  safetj'  chains;  90- A,  cable  connecting  alternating- 
current  trolleys;  90-B,  Xo.  2  master  controller;  90-C,  Xo.  2 
automatic  brake  valve;  91,  third  rail  shoe  beams;  92,  third  rail 
shoe  bracket ;  93,  journal  box ;  94,  truck  frames ;  95,  magneto 
for  speed  indicator ;  96,  motor  suspension  springs ;  97,  spring 
hanger;  98,  elliptical  springs;  99,  wheel  pocket  cover;  100.  main 
driving  wheel;  101.  third  rail  shoe  cylinder;  102,  third  rail 
shoe  fuse  box;  103.  main  casting  for  third  rail  shoe;  104,  third 
rail  shoe. 

In  the  lower  half  of  Fig.  8,  will  be  noted  the  following 
additional  devices :  105,  bell ;  106,  alternating-current,  direct- 
current  change-over  switch,  heater  circuit ;  107,  fuse  box,  heater 
circuit;  108,  governor  valve  for  emergency  control  reservoir; 
109,  three-way  cock  emergency  control  reservoir;  110,  emer- 
gency control  reservoir;  11 1,  slide  valve,  reducing  valve;  112, 
balancing  transformer  (back  of  single-throw  and  double-throw 
switches);  113.  combined  strainer  and  drain  cup;  114.  double- 
throw  switch,  Xo.  I,  heater  circuit;  115,  single-throw  switch, 
heater  circuit;  116,  Xo.  1  set  resistance  grids;  117,  Xo.  I  trans- 
former; 118,  whistle;  119,  governor — air  brake;  120,  distributing 
valve;  121,  Xo.  i  blower  motor  fan  casing;  122,  Xo.  I  blower 
motor;  123,  Xo.  i  air  compressor;  124.  No.  I  air  compressor 
motor;  125.  permanent  direct-current  field  coil  shunting  grid 
Xo.  1;  126,  Xo.  I  fuse  box;  127,  canopy  switch  lor  Xo.  i 
blower  motor;  128.  canopy  switch  for  X'o.  i  compressor  motor; 
129.  Xo.  I  motor  control  cut-out;  130.  No.  I  alternating-current, 
direct-current  change-over  switch;  131,  water  tank;  132,  air 
connection  to  motors ;  "133,  motor  leads  for  No.  i  and  Xo.  2 
motors:  134,  axle  of  main  driving  wheels;  135,  upper  torque 
rod:  136.  center  pin;  137,  lower  torque  rod  (long);  138.  trap 
doors  over  motors;  139.  heater  circuit  leads;  146.  air  brake 
piping;  141.  motor  armature;  142,  motor  field  core  frame;  143, 
Xo.  I  oil  circuit-breaker;  144,  bus  line  socket  heater  circuit  X'o. 

2  end ;  145.  bus  line  rocket  heater  circuit  X'o.  I  end ; 
146.  quill;  147.  tool  box;  148,  bumper  block:  149,  motor 
■suspension  cradle:  150,  spring  hanger;  151,  equalizer  spring; 
152,  brake  shoe:  153.  steam  heating  line:  154.  equalizer  bar: 
r.ss.  series  transformer  for  alternating-current  anuiieter  Xo.  3 
and  Xo.  4  motors;  156,  preventive  coil  too  volts,  250  amperes 
( back  of  No.  59)  ;  157,  field  shunting  resistance  (back  of  Xo. 
58)  ;  158,  series  transformer  for  alternating-current  ammeter 
Xo.  J  and  No.  2  motors;  159,  armature  spider;  160,  air  inlet 
to  transformer;  161,  air  inlet  to  resistance  grids;  162.  third 
rail  shoe  leads ;  163,  gauge — control  line  pressure :  164,  support 
for  motorman's  seat;  165,  direct-current  wattmeter;  166,  blind- 
lights;  167,  double-phase,  double-throw  switch  for  battery;  168, 
double-phase,  double-throw  switch  for  battery ;  169,  single- 
phase,  single-throw  switch  for  motor  generator  set;  170.  snap 
switch  for  motor  generator  set;  171.  insulators  supporting 
alternating-current  trolley  cable;  172.  shunt  for  direct-current 
ammeter  motors.  No.  i  and  No.  2;  173,  lower  torque  rod- 
(short):  174,  motor  suspension  hanger;  175,  steam  hose  coup-' 
ling;  176,  brake  cylinder;  177,  foot  push  button  switches;  178, 
air  circuit;  179,  shunt  for  direct-current  .ammeter  motors    No. 

3  and  Xo.  4:  180.  motor  leads  for  No.  3  and  No.  4  motors; 
181,  double-throw  switch.  No.  2  heater  circuit:  182,  independent 
brake  valve  No.  2;  183.  third  rail  shoe  unlock  cylinder. 

current  CflULECTORS. 

Fig.  I  is  an  exterior  view  of  a  locomotive  with  the  alter- 
nnting-pantagraph  trolleys  in  contact  with  the  wire:  the  third- 
rail  shoes  arc  drawn  up.  as  shown  more  clearly  in  Fig.  llV 
The  appearance  of  the  Ihird-rail  shoes  when  in  the  opcrati\*e 
position  is  indicated  in  I-ig.  10.  The  small  trolley  seen  over' 
the  center  of  the  locomotive  in  Fig.  i  is  connected  to  the  cir- 
cuits of  the  third-rail  shoes  and  is  intended  for  use  only  m 
case  the  locomotive  should  cotiie  to  rest  at  some  point  where 
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the  third  rail  had  been  omitted  and  an  overhead  conductor  had 
been  substituted  therefor.  The  contact  bows  of  the  large  trol- 
ley, which  are  made  of  galvanized  steel,  are  4  ft.  in  length, 
liach  bow  is  given  an  upward  curvature  at  the  center  and  is 
provided  throughout  its  whole  length  with  a  single  trough  for 
containing  the  lubricating  material  which  consists  of  a  mixture 
of  graphite  and  grease. 

The  design  of  the  third-rail  shoe  mechanism  represents  a 
.solution  of  a  number  of  difficult  problems.  The  shoes  must 
be  held  by  spring  pressure  downward  against  an  over-running 
rail,  or  by  spring  pressure  upward  against  an  under-running 
rail.  They  must  be  lifted  so  as  to  clear  any  ordinary  obstruc- 
tion along  the  track  when  a  third  rail  is  not  used.  The  shoes 
are  hinged  from  a  framework,  which,  in  turn,  is  hinged  froin 
the    base    plalc    of    the    device.      The    shoe    framework    may    be 
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thrown  outward  in  a  liorizonlal  plane,  or  drawn  upward  to  an 
angle  of  about  45  degs.  from  the  horizontal  by  means  of  a 
toggle-joint  mechanism,  which  is  operated  electropneumatically. 
When  the  framework  is  in  the  horizontal  position,  each  shoe 
is  held  in  place  by  means  of  a  spring,  which  resists  motion  in 
eillior  the  upward  or  the  downward  direction.  The  valve- 
roMtrol  circuits  of  the  magnets  for  the  shoe  mechanism  are 
electrically  "interlocked"  with  those  of  the  alternating-current 
trolleys,  .so  that  when  the  trolleys  are  up,  the  shoes  are  up  also, 
and  when  the  shoes  are  let  down,  the  trolleys  come  down  also; 
ilic  trolleys  can,  however,  be  pulled  down  while  the  shoes  are 
up      It  is  noteworthy  in  this  connection  that  the  "interlocking" 


FIG.    II. — riKTAILS   OF   THK    SHOE    MECHANISM. 

is  not  depended  upon  for  safety  to  the  motor  equipment  and 
control  circuits.  As  a  matter  of  fact,  it  is  a  physical  impossi- 
bility for  direct  current  to  reach  the  motors  from  the  third 
rail  while  alternating  current  exists  in  the  auto-transformers, 
because  the  "throw-over  switch"  either  connects  the  motor 
circuit  directly  to  the  third  rail  and  disconnects  them  from  the 
high-tension  circuits,  or  it  joins  the  motor  circuits  to  the  auto- 
transformers  and  thoroughly  isolates  them  from  the  third-rail 
shoes. 
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Although  the  locomotives  have  as  yet  not  been  placed  in 
actual  continuous  service  on  the  New  Haven  Railroad,  they 
have  been  subjected  to  tests  duplicating  in  many  ways  actual 
service  conditions.  The  track  upon  which  the  tests  were  made 
is  equipped  both  with  a  third  rail  for  the  supply  of  direct  cur- 
rent at  600  volts,  and  with  an  overhead  catenary  trolley  wire  for 
alternating  current  at  11,000  volts.  The  track  is  2.2  miles  in 
length,  and  contains  several  curves  and  slight  grades.  During 
a  recent  series  of  tests  a  locomotive  was  required  to  make  a 
schedule  speed  of  26  m.  p.  h.  with  45-second  stops  at  each  end, 
the  maximum  speed  reaching  45  m.  p.  h. ;  the  total  weight  of 
train  and  locomotive  being  294  tons.  Watt-hour  meters  placed 
in  the  supply  leads  read  at  three-hour  intervals  showed  that 
during  direct-current  operation  the  consumption  was  44  watt- 
hours  per  ton-mile,  and  that  the  consumption  for  alternating 
I  iirrent  working  was  42.5  watt-hours  per  ton-mile.  The  values 
•jiven  represent  the  total  energy  received  by  the  locomotive,  in- 
cluding all  losses  in  the  control  apparatus.  Although  the  run- 
ning efficiency  was  undoubtedly  somewhat  less  for  alternating 
I  ban  for  direct  current,  the  rheostatic  losses  during  accelera- 
lion  with  direct  current  were  much  greater  than  the  transformer 
losses  during  alternating-current  acceleration,  and  hence  the 
I'lcomotive  was  operated  more  efficiently  with  alternating  than 
with  direct  current.  It  is  evident,  however,  that  for  longer 
hauls  with  less  frequent  stops,  the  advantage  with  respect  to 
the  efficiency  of  the  locomotive  as  a  unit  would  be  with  the 
direct-current  working. 


Circular  Current  Loci  of  the    Synchronous 
Motor. 


By  a.   S.  McAllister. 

A  THOUGH  the  characteristics  of  the  synchronous  motor 
have  been  familiar  to  electrical  engineers  even  longer 
than  have  those  of  the  induction  motor,  yet  consider- 
ably more  has  been  written  concerning  the  performance  of 
the  latter  machines  than  of  the  former.  Doubtless  a  large 
portion  of  the  difference  in  the  attentions  paid  to  these  two 
types  of  machines  is  due  to  the  relatively  greater  commercial 
importance  of  the  induction  motor,  but  at  least  a  small  part 
of  the  difference  may  be  attributed  to  the  fact  that  the  poly- 
phase induction  motor  possesses  characteristics  similar  to  those 
of  a  constant-potential  stationary  transformer  and  of  a  shunt- 
wound,  direct-current  motor,  and  its  performance  can  easily 
be  explained  by  analogy  to  persons  familiar  with  these  two 
lypes  of  electrical  apparatus,  while  the  characteristics  of  the 
synchronous  motor  are  essentially  different  from  those  of  any 
other  machine.  On  account  of  its  constant-speed  features  the 
■-ynchronous  motor  is  becoming  of  increasing  importance  for 
frequency  converter  work,  while  its  control  of  the  wattless 
component  of  the  current  taken  by  it  from  the  supply  system 
will  probably  lead  to  its  frequent  use  hereafter  as  a  "syn- 
chronous condenser." 

In  view  of  the  facts  just  stated,  it  is  believed  that  a  descrip- 
lion  of  certain  simple  circular  current  loci  of  the  synchronous 
motor  which  allow  its  characteristics  to  be  determined  equally 
as  readily  as  does  the  circular  current  locus  of  the  induction 
motor,  will  prove  of  interest  at  the  present  time. 

Several  articles  on  this  same  subject  have  recently  appeared 
in  technical  publications.  The  writer  wishes  to  call  attention 
especially  to  two,  namely,  one  by  Prof.  Morgan  BrcK'ks  in  the 
June.  1907,  issue  of  the  Transactions  of  the  .\merican  In- 
stitute of  Electrical  Engineers,  and  one  by  Prof.  H.  H.  N'orris, 
in  the  issue  of  the  Sibtcy  Journal  for  June,  1907. 

The  article  by  Prof.  Brooks,  treats  the  synchronous  motor 
as  an  alternating-current  generator  having  a  negative  load,  as 
is  done  below;  the  treatment  differs  from  the  present  one  in 
that  the  circle  diagrams  deal  with  the  internal  counter  voltage 
of  the  motor,  rather  than  with  the  current  taken  by  the  motor. 
The  article  by  Prof.  Norris  gives  an  excellent  circular  current 
locus  of  the  synchronous  motor,  but  the  arrangement  employed. 
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being  based  on  the  "opposirion"  method  of  representing  the 
vectors  of  the  supply  voltage  and  the  internal  counter  e.  m.  f. 
of  the  synchronous  motor,  renders  necessary  the  construction 
of  an  entirely  new  set  of  vectors  and  a  new  locus  for  each 
valve    of    the    excitation    of    the    synchronous    machine. 

It  is  believed  that  the  method  outlined  below  combines  the 
advantageous  features  of  the  two  methods  mentioned  above, 
and  eliminates  all  unnecessary  complexity.  Moreover,  the  cur- 
rent loci  being  similar  in  many  respects  to  the  well-known 
"circle  diagram"  of  the  induction  motor  allow  the  character- 
istics of  this  machine  and  those  of  the  synchronous  motor  to 
be  directly  compared  with  entire  simplicity. 

For  the  purpose  of  most  readily  developing  the  current  loci 
used  below,  consider  first  the  simple  familiar  case  of  two  al- 
ternating-current generators  of  equal  rating  and  exactly  simi- 
lar in  all  respects.  Assume  these  two  machines  to  be  electrically 
connected  in  parallel  and  mechanically  driven  by  two  similar 
and  equal  prime  movers.  The  active  voltage  of  each  machine 
will  at  each  instant  be  equal  to  that  of  the  other  machine;  the 
two  alternators  will  supply  equal  amounts  of  power  to  the  ex- 
ternal circuit,  and  there  will  be  no  cross-flow  of  current  be- 
tween the  two  machines.  If  the  exciting  current  of  one  ma- 
chine is  increased  while  that  of  the  other  is  unchanged  and  no 
change  is  made  in  the  adjustment  of  the  driving  engines,  then 
a  certain  amount  of  cross-current  will  exist  between  the  ma- 
chines, but  they  will  continue  to  supply  equal  amounts  of 
power  to  the  external  circuit.  That  is  to  say,  the  power  com- 
ponent of  the  current  of  each  machine  will  be  equal  to  that  of 
the  other ;  there  will  exist,  however,  a  certain  component  of 
wattless  current  which  traverses  only  the  local  circuits  in- 
cluding the  two  generators.  The  latter  current  lags  90  electrical 
time-degrees  behind  the  e.  m.  f.  of  the  over-excited  generator 
and  leads  the  e.  m.  f.  of  the  other  generator  by  90  electrical 
time-degrees.  Thus  it  tends  to  demagnetize  the  field  of  the 
former  generator  and  to  increase  the  field  magnetism  of  the 
latter.  Stable  conditions  are  reached  when  the  decrease  in  the 
generated  e.  rii.  f.  of  the  former  and  the  increase  in  the  gen- 
erated e.  ni.  f.  of  the  latter  alternator  are  such  that  tlie  differ- 
ence between  the  two  is  just  sufficient  to  force  through  the 
local  impedance  of  the  two  armatures  and  their  inter-con- 
necting circuits  that  amount  of  current  required  to  produce  thi' 
necessary  change  in  the  field  strength  of  the  two  machines. 
It  is  seen,  therefore,  that  the  value  of  the  cross-current  for  a 
certain  change  in  exciting  current  depends  upon  the  ratio  of 
the  number  of  turns  in  the  field  coils  to  the  number  of  turns 
on  [he  armatures,  and  upon  the  lotnl  impedance  of  the  arma- 
ture circuits ;  that  is  to  say,  it  depends  upon  "armature  reac- 
tion," armature  resistance  and  local  magnetic  reactance  of  the 
armature.  The  "armature  reaction"  refers  exclusively  to  the 
.effect  of  the  armature  current  upon  the  field  magnetism.  The 
change  in  the  generated  e.  m.  f.  is  roughly  proportional  to  the 
cross-current,  so  that  the  armature  reaction  may.  with  a  fair 
degree  of  accuracy,  be  expressed  in  ohms  as  the  quotient  of 
the  change  in  the  generated  volts  divided  by  the  cross-am- 
peres. Although  the  results  obtained  are  not  strictly  in  ac- 
cord with  facts,  it  is  customary  to  consider  that  the  armature 
reaction  in  ohms  can  be  treated  as  an  addition  to  the  ohms  of 
"local  magnetic  reactance"'  of  the  armature  circuit,  the  sum  of 
the  two  being  designated  as  the  "synchronous  reactance"  of 
the  armature  circuit.  The  quadrature  vector  sum  of  the  syn- 
chronous reactance  and  the  resistance  of  the  armature  is 
known  as  the  "synchronous  impedance"  of  the  armature  cir- 
cuit, designated  herein  as  Zm.  It  should  be  carefully  noted 
that  the  synchronous  impedance  is  a  fictitious,  composite 
quantity.  It  has  no  real  existence ;  of  its  three  components, 
only  one,  namely  the  armature  resistance,  is  constant ;  both  the 
local  magnetic  reactance  and  the  armature  reaction  depend 
upon  the  electrical  space  position  of  the  armatur?  at  the  in- 
stant when  the  armature  current  reaches  its  maximum. 

Referring  again  to  the  two  similar  alternrilors  in  parallel, 
asainie  that,  with  the  field  strengths  of  the  two  alternators 
adjusted  to  equality,  the  supply  of  steam  to  one  engine  is 
gradually    decreased.      The    altrrnalor    driven    by    this    engine 


will  tend  to  decrease  its  speed,  but  it  continues  to  operate  at 
the  same  number  of  revolutions  per  minute  as  the  other  al- 
ternator. What  actually  does  occur  is  that  it  lags  behind  the 
other  alternator  in  electrical  space  position,  such  that  its  gener- 
ated e.  m.  f.  is  out  of  phase  in  electrical  time-degrees  from 
the  generated  e.  m.  f.  of  the  other  alternator  such  that  the 
vector  difference  between  them  forces  through  the  "synch 
ronous  impedance"  of  the  two  armatures  and  their  intercon- 
necting circuits  an  amount  of  current  such  that  its  vector 
product  with  the  e.  m.  f.  of  each  alternator  represents  the  power 
transferred  to  or  from  this  alternator  from  or  to  the  other 
machine.  It  will  be  noted,  therefore,  that  the  gradual  conver- 
sion of  an  alternator  from  a  synchronous  generator  to  a 
synclironous  motor,  electrically  considered,  is  accompanied  by 
a  mere  change  in  the  electrical  time-phase  position  of  its  e.  ni.  f. 
with  respect  to  the  e.  m.  f.  of  the  system  to  which  it  is  con 
nected.  ' 

The  vector  representation  of  the  phenomena  of  synchronou'^ 
motors  is  rendered  extremely  simple  when  such  representation 
is  based  on  the  well-known  facts  discussed  above.  In  Fig.  i. 
O  G  \%  the  e.  m.  f .  of  the  supply  system.  Eg ;  O  M  is  the  e.  m.  f . 
of  the  synchronous  motor  Em;  G  M  is  the  "resultant"  e.  m.  f. 
£:  which  produces  the  current  M  I  in  the  synchronous  im- 
pedance of  the  motor  circuits  Zm.  The  angle  G  M  I,  Oi,  is 
that  angle  whose  cosine  is  equal  to  the  quotient  of  the  arnia 
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FICS.  I  .\-ND  2. — VKlTi;R  DIAGRAM  OF  CURRE.\T  .\ND  E.  M.  F.  S  OF 
SVNXHRONOUS  MOTOR,  AND  CIRCULAR  LOCI  OF  ARMATURE  (  UR- 
RENT   AND    MOTOR  COUNTER   E.    M.    F. 

ture  resistance  divided  by  the  synchronous  impedance  of  the 
motor;  for  simplicity  this  angle  will  hereafter  be  considered 
constant.  The  vector  product  of  O  G  and  /  M  is  the  electrical 
power  received  from  the  supply  system  while  the  vector  product 
of  O  M  and  /  M  is  the  mechanical  power  delivered  to  the  motor 
shaft,  including  magnetic  and  frictional  losses;  the  difference 
between  these  two  (equal  numerically  to  the  vector  product  of 
G  M  and  /  M)  is  the  power  absorbed  thermally  in  the  arma- 
ture resistance.  The  value  of  /  M  depends  solely  upon  the 
value  of  G  M :  O  G  varies  directly  with  the  e.  m.  f.  of  the 
supply  system,  while  O  M  depends  solely  upon  the  ficlil 
strength  of  the  motor. 

Assuming  a  certain  constant  value  for  O  G  and  assigning 
a  value  to  O  M.  it  will  be  noted  that  the  locus  of  the  point  M 
as  the  load  is  varied  is  the  arc  of  a  circle  whose  center  is  at 
the  point  O.  For  convenience  the  vector  of  the  current  may  be 
plotted  from  the  point  G,  as  shown  in  Fig.  2;  this  construction 
is  particularly  advantageous  in  that  it  permits  of  the  direct 
representation  of  the  time-phase  relation  of  the  two  quantities 
that  are  most  easily  measurable,  namely,  the  e.  m.  f.  of  the 
Mipply  ■system  and  the  armature  current.  The  locus  of  tin- 
point  /  as  the  load  is  varied  is  the  arc  of  a  circle  whose  center 
is  on  a  line  bclween  which  and  the  line  O  G  (prolonged^ 
there  is  an  angle  Or   (whose  cosine  is  equal  to  the  quntieiU  of 
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he  armature  resistance  \>y  llic  synchronous  impedance).  The 
sact  location  of  the  center  of  the  circular  arc,  for  a  certain 
1  .linitc  synchronous  impedance  depends  solely  upon  the  e.  m.  f. 
•  1  the  supply  system.  That  is  to  say,  the  value  G  C  is  found  by 
dividing  the  e.  m.  f.  of  the  supply  E,j  by  the  synchronous  im- 
pedance of  the  motor  Zm.  The  radius  of  the  circle  is  dcter- 
nVined  solely  by  the  field  strength  of  the  motor,  or  more 
properly,  by  the  internal  counter  generated  e.  m.  f.  of  the  motor 
lim-  Thus  the  length  C  H  is  equal  to  the  motor  e.  m.  f. 
'"Em    divided    by    the    synchronous    inipcndance    of    the    motor, 

■  Since  C  II  is  proportional  to  O  M,  it  will  be  noted  that  the 
diagram  may  be  simplified  and  rendered  more  convenient 
without  loss  of  accuracy  by  omitting  O  M  entirely  and  allow- 
ing C  II  to  represent  its  relative  value  (but  not  its  time-phase 
position).  Application  of  the  above  considerations  leads  to 
the  simplified  diagram  of  Fig.  3,  which  is  the  complete  oper- 

'kiing  current  and  e.  m.  f.  diagram  of  a  synchronous  motor. 

■  In  the  diagram  of  Fig.  3  O  G  is  the  e.  m.  f.  of  the  supply, 
and  0  1  is  file  current  taken  by  the  motor,  in  both  its  true 
value  and  time-phase  position  with  reference  to  the  supply 
e.  m.  f.  The  distance  O  C  is  equal  (in  amperes)  to  the 
value  obtained  by  dividing  the  supply  e.  m.  f.  Eg  by  the 
synchronous  impedance  of  the  motor  Zm.     The  angle  G  O  C 

■(=:9j)  is  such  that  its  cosine  is  equal  to  the  quotient  of  the 
resistance  of  the  armature  by  the  synchronous  impedance.  It 
will  be  seen  therefore  that  the  lino  OC  represents  bot'i  in  value 
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FIG.   3. — CIRCULAR   CURRKNT    LOCI    FOR    VARIOUS    MOTOR    E.XCITATIONS. 

and  time-phase  position  the  current  taken  by  the  armature  when 
subjected  to  the  full  supply  e.  m.  f.,  but  without  any  counter 
e.  ni.  f.  The  line  CII  has  the  same  significance  as  in  Fig.  2, 
teing  the  value  (in  amperes)  obtained  by  dividing  the  counter 
e.  111.  f .  of  the  motor  Em  by  the  .synchronous  impedance  Zm. 
When  the  motor  e.  m.  f.  Em  is  equal  to  the  supply  e.  m.  f.  E:i 
CH  becomes  equal  to  OC :  under  any  condition  of  excita- 
tion CH  bears  to  OC  the  ratio  of  the  motor  e.  ni.  f.  Em  to 
the  supply  e.  ni.  f.,  Eg. 

Referring  now  to  any  point   /  on  the  heavy  circular  arc  of 

';Fig.  3. 

01  is  the  input  current  to  the  motor 
OP  is  the  power  component  of  the  current 

"OP 
— —  is  the  power  factor,  =  cos  9 

'0/ 

'  OP  X  OG  =  Im  COS  OEg  =  input   watts 
'I'm  Eg  COS  ©  —  losses  :=  output  watts 
"Output  zvatts 

^ — '■ '. =  efficiency 

"  ?n/>i(f  watts 

&C  =  "short  circuit"  current  (at  full  speed,  without  excitation) 


= :=  percentage   excitation 

OC       supply  e.  HI.  f. 
Oh  =  minimum  possible  armature  current. 

In  Fig.  3  the  heavy  circular  arc  shows  a  single  current  locus 
for  a  definite  field  excitation  of  the  motor.  Referring  to  Fig. 
I,  it  will  be  recalled  that  the  radius  of  the  circular  locus  of 
the  point  M  of  the  motor  e.  m.  f.  vector  depends  solely  upon 
the  field  excitation  of  the  motor.  Hence  the  radius  of  the 
circular  locus  to  the  point  /  of  the  current  vector  in  Figs.  2 
and  3  likewise  depends  solely  upon  the  field  excitation  of  the 
motor.  Thus  for  each  value  of  field  excitation  there  is  a  defin- 
ite circular  current  locus,  the  center  of  which  remains  always  at 
the  point  C  (in  F'ig.  2  or  Fig.  3).  The  current  locus  passes 
through  the  point  O  when  the  field  excitation  of  the  motor  is 
such  that  the  counter  e.  m.  f.  £m  is  equal  to  the  e.  m.  f.  of 
the  supply  Eg.  For  convenience  t|jis  value  of  motor  field  ex- 
citation may  be  designated  as  100  per  cent,  and  other  values 
may  be  compared  therewith  on  the  percentage  basis.  Thus 
for  the  current  locus  represented  by  the  heavy  circular  arc  in 
F'ig.  3  the  motor  excitation  is  80  per  cent  (HC  being  equal  to 
.80  OC).  Other  circular  current  loci  for  various  excitations 
are  shown  by  broken  lines. 

It  is  to  be  noted  especially  that  the  above  discussion  of  the 
circular  current  loci  of  Fig.  3  relates  exclusively  to  the  input 
to  the  synchronous  motor.  For  any  chosen  value  of  input  the 
corresponding  output  can  be  obtained  by  calculation  when  the 
losses  arc  known.  The  problem  of  determining  the  friction 
and  the  hysteresis  and  eddy  current  losses  of  the  armature  and 
the  field  circuit  copper  loss  can  be  solved  only  when  accurate 
information  is  obtainable  concerning  the  construction  of  the 
machine  and  the  exact  conditions  under  which  it  is  operated. 
The  determination  of  the  copper  loss  of  the  armature  is,  howt 
ever,  a  comparatively  simple  matter.  As  the  latter  loss  varies 
with  the  square  of  the  current,  quite  independent  of  its  time- 
phase  position,  it  is  convenient  to  plot  for  each  value  of  cur- 
rent the  corresponding  loss  directly  to  the  same  scale  and  on 
the  same  diagram  as  used  for  plotting  the  input  power.  The 
scales  chosen  in  F'ig.  3  and  the  subsequent  diagrams  have  been 
based  on  a  constant  supply  e.  m.  f.  of  2500  volts,  an  armature 
circuit  resistance  of  Rm  ^10  ohms  and  a  magnetic  reactance 
of  Xm  =  20  ohms.  Thus  the  impedance  of  the  armature  cir- 
cuit Zm  =  V  Rm'  -\-  Xm'  =  22.36  ohms  and  the  short-circuit  cur- 
rent  (the  length  OC  in   Fig.  3)   is  2500  volts  h- 22.36  ohms  = 

Rm 

iii.S  amperes.     The  angle  GOC  has  a  cosine   (cos  6;=: ) 

Zm 

of  .4472. 

The  loss  for  each  value  of  current  can  conveniently  Ise 
found  as  follows :  Referring  to  Fig.  4  select  any  value  of  cur- 
rent, such  as  01,  taken  here  as  80  amperes;  the  loss  occasioned 
by  this  current  in  a  resistance  of  10  ohms  is  10  (80)'=:  64.000 
watts,  or  64  kilowatts.  From  the  point  M  (at  80  amperes  I 
erect  the  perpendicular  MX  equal  to  64  kilowatts  (to  the  scale 
corresponding  to  the  supply  e.  m.  f.  of  2500  volts).  Quite  in- 
dependent of  its  time-phase  position,  a  current  of  80  amperes 
causes  a  loss  of  64  kilowatts  in  the  armature  circuit.  At  a 
certain  definite  phase  position,  such  that  the  power  component 
of  the  current  is  just  equal  to  the  value  corresponding  to  64 
kilowatts  (25.6  amperes  at  2500  volts),  all  of  the  power  re- 
ceived by  the  synchronous  motor  is  dissipated  thermally  in 
the  resistance  of  the  armature  circuit :  this  position  is  found  at 
the  point  P,  where  a  horizontal  line  from  .V  intersects  the  80- 
ampere  current  arc  IPM.  Consider  now  a  current  of  140  am- 
peres;  the  armatureloss  is  10  (140 ">"=  196.000  watts — plotted  as 
196  kilowatts  at  M'X'.  The  point  P',  at  the  intersection  of  the 
140  ampere  current  arc  and  the  horizontal  line  from  A'^'  shows 
the  position  of  the  extremity  of  the  140-ampere  current  vec- 
tor when  the  power  input  is  just  equal  to  the  loss  in  the  re- 
sistance of  the  armature  circuit.  .\  sufficient  number  of  points 
having  been  located  by  the  method  used  with  points  P  and  P' 
.nnd  a  curve  being  drawn  through  these  points,  there  is  obtaine<i 
the  current  locus  OPP'   for  "zero  mechanical  power"  meaning 
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lliat  value  of  input  power  that  is  just  equal  to  the  power  dis- 
sipated thermally  in  the  resistance  of  the  armature  circuit. 
From  the  method  employed  in  its  location,  it  may  be  shown 
that  this  locus  is  a  true  circle  which  passes  through  the  point 
C — the  "zero  excitation"  point — and  has  its  center  on  the  e.  m. 
f.  vector  OG.  It  will  be  noted  therefore  that  the  locus  for 
"zero  mechanical  power"  is  known  immediately  when  the  point 
C  is  located.  It  is  interesting  in  this  connection  to  note  that 
the  diameter  of  the  "zero  mechanical  power  locus"  expressed 
in  amperes  (the  maximum  current  which  the  machine  can  pos- 
sibly obtain  from  the  supply  system  and  just  overcome  its  own 
armature  copper  loss)    is   equal   to  the  quotient   of   the   supply 
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FIG.   4. — ("IK(  lI-'iR   CUBKENT   LOCI    FOR   V..\RIOt.'S    MKCHANICAL   I.OAUS. 

c.  m.  f .  divided  by  the  resistance  of  the  armature  circuit ;  it 
is  greater  than  the  "slfort-circuit"  current  at  zero  motor  ex- 
citation in  the  ratio  of  the  synchronous  impedance  to  the  arma- 
ture resistance.  These  statements  need  no  proof,  for  they  will 
be  appreciated  at  once  from  a  study  of  Fig.  4. 

By  the  use  of  the  "current  locus  for  zero  mechanical  power" 
one  can  readily  determine  the  effective  mechanical  power  de- 
livered to  the  shaft  of  the  synchronous  motor.  In  Fig.  4  as- 
suiTie  that  with  an  armature  current  of  80  amperes  the  power 
input  is  164  kilowatts;  the  armature  copper  loss  is  64  kilowatts 
(.l/.V),  hence  the  mechanical  power  at  the  shaft  is  too  kilo- 
watts (RP).  By  the  method  outlined  above  the  point  /  of  the 
"current  locus  for  100  kilowatts  mechanical  power"  is  located 
at  the  intersection  of  the  horizontal  line  RI  with  the  8o-ampere 
circular  arc,  MPI.  With  an  armature  current  of  140  amperes, 
the  input  must  be  296  kilowatts  to  supply  mechanical  power  of 
too  kilowatts.  A  secorKl  point  /'  on  the  "current  locus  for  100 
kilowatts  mechanical  power"  is  found  at  the  intersection  of  the 
horizontal  line  R'l'  (corresponding  to  296  kilowatts  input)  and 
the  140-ampcre  circular  arc  M'P'l'.  .\  curve  drawn  through 
points  located  as  have  been  I  and  /'  gives  the  complete 
"current  locus  for  100  kilowatts  of  mechanical  power"  deliv- 
ered to  the  armature  shaft — including  all  losses  except  that  of 
the  armature  copper  It  may  be  shown  from  the  method  used 
in  its  construction  that  this  locus  is  a  true  circle  concentric 
with  the  circular  "current  locus  for  zero  mechanical  power," 
therefore  the  locus  for  any  possible  value  of  mechanical  power 
is  known  at  once  when  one  point,  such  as  /,  is  located  on  its 
circumference.  The  locus  for  the  maximum  incchanical  power 
which  the  machine  can  deliver  to  its  own  shaft  is  a  circle,  con- 
tracted to  a  point,  at  Q.  This  power  is  delivered  at  a  power 
factor  of  100  per  cent  and  an  electrical  cfliciency  of  50  per  cent; 
the  current  corresponding  thereto  is  equal  to  the  quotient  of 
the  supply  e.  m.  f.  divided  by  twice  the  resistance  of  the  arma- 
ture circuit.     These  facts  are  well  illustrated  in  Fig.  4. 

A  comparison  of  Fig.  4  and  Fig.  3  will  show  that  both  when 
the  excitation  is  left  constant  and  the  load  is  changed,  and 
when  the  load  is  left  constant  and  the  excitation  is  changed,  the 
focus  of  the  armature  current  is  a  true  circle;  in  the  foirmer 


case  the  circle  has  its  ce'nler  at  the  point  of  zero  excitation, 
while  in  the  latter  the  center  is  at  the  point  of  maximum  lo.id. ,. 
By  finding  the  intersections  of  various  constant-input  circles 
with  certain  constant-load  circles,  one  may  readily  determine 
the  ordinates  and  abscissae  for  the  familiar  so-called  "V- 
curves,"  showing  the  relation  between  the  armature  current  and 
the  excitation  of  a  synchronous  motor  at  various  loads.  Sucli  .a 
set  of  V-curves  and  a  convenient  rnethod  for  determining  the 
points  on  the  curves  are  shown  in  Fig.  5.  The  ordinate  HI  oi 
the  V-curve  for  a  load  of  100  kilowatts  at  an  excitation  of  350P 
volts  is  equal  in  length  to  the  vector  01,  whose  extremity  lies, 
at  the  intersection  of  the  lOO-kilowatt  current  locus  with  the 
140-per  cent  excitation  current  locus :  there  are  two  points  of. 
intersection  of  these  two  loci,  so  that  there  are  two  abscissae 
.for  each  ordinate  on  the  V-curves.  Moreover,  there  are  two. 
ordinates  for  each  abscissa,  both  the  V  curves  and  the  current 
loci  being  closed  curves.  The  ordinate  H'l'  at  an  excitation  of 
2500  volts  is  equal  in  length  to  the  vector  01'  of  the  loo-per 


I-K;.    5.— (  IRCULAR   CfRRK-NT    l.n(  1,    O-Cl'RVKS    A.VD   V-tlRVES. 

cent  excitation  current  locus.  The  construction  of  the  cotn- 
plctc  set  of  V-curves  should  be  obvious  from  the  above  brief 
reference  to  Fig.  5. 

By  inverting  the  diagram  of  Fig.  5  it  will  be  noted  that  tlic 
V-curves  are  the  same  in  every  respect  to  the  set  given  in  Dr. 
C.  P.  Stcinmetz'  "Alternating  Current  Phenomena*,"  the  con- 
slants  used  in  the  above  synchronous  motor  problems  iiavin;i 
been  taken  directly  from  that  book.  As  thoroughly  discussed 
by  Dr.  Stcinmetz,  the  calculation  for  the  V-curves  have  'been 
based  on  certain  simplifying  assumptions  that  do  not  corres- 
pond accurately  to  facts  in  nature.  Thus  the  "synchronous  re- 
actance'' lias  been  considered  as  constant  while  in  reality  it 
varies  throughout  a  considerable  range:  moreover,  the  change 
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in  the  ptniicability  of  the  magnetic  circuit  of  the  motor  has 
been  neglected.  Evidently  the  same  simplifying  assumptions 
have  been  made  in  the  present  l:reatment  and  the  results  are 
subject  to  the  same  errors.  The  results  obtained  by  the  pres- 
ent method  arc  identical  in  every  respect  to  those  obtained  by 
the  more  usual  mathematical  treatment,  within  the  limits  of 
the  errors  in  measuring  lengths  on  a  graphical  diagram ;  the 
latter  errors  are  much  smaller  than  those  attributable  to  the 
iiKorrect  initial  assumptions.  So  far  as  reliable  results  are 
concerned  the  graphical  method  is  equally  as  good  as  the 
analytical,  while  it  possesses  the  advantage  of  allowing  the 
reader  to  follow  the  solution  step  by  step  without  losing  sight 
of  the  involved  electro-magnetic  phenomena.  The  circular  cur- 
rent loci  of  I"ig.  5  ill  themselves  contain  all  of  the  information 
imparted  by  the  V-curves,  and  in  addition  thereto  they  show 
the  time-phase  relation  of  the  supply  voltage  and  the  arma- 
ture current,  and  they  indicate  the  maximum  and  minimum 
limits  and  the  critical  points  to  inuch  better  advantage  than 
do  the  V-curves. 

The  treatment  outlined  above  has  been  based  on  single-phase 
work  and  single-phase  apparatus.  It  is  almost  unnecessary  to 
call  attention  to  the  fact  that  the  same  treatment  without  any 
modification  whatsoever  is  directly  applicable  to  the  operation 
of  polyphase  apparatus,  provided  equivalent  single-phase  values 
are  used  for  the  current,  resistance,  synchronous  reactance  and 
synchronous  impedance  of  the  armature  and  supply  circuits. 


Self-Excitation    of  Unipolar   Generator. 

In  the  operation  of  unipolar  generators  it  has  been  found 
that  the  ohmic  drop  at  the  brush  contacts  forms  a  large  pan 
of  the  full-load  voltage  drop  in  the  machine.  Moreover  the 
brush  resistance  is  somewhat  variable  and  unsteady.  When  tlie 
licld  winding  of  the  generator  is  connected  across  the  machine 
terminals  in  the  usual  manner,  the  ohmic  drop  at  the  brush 
contacts  as  the  load  increases  results  in  a  decrease  in  the  voltage 
impressed  upon  the  field  terminals,  and  consequently  impairs 
lo  a  certain  extent  the  regulation  of  the  machine.  Prof.  Elihu 
Thomson  recently  obtained  a  patent  for  an  arrangement  for 
supplying  current  to  the  field  winding  from  auxiliary  brushes 
independent  of  the  armature  circuit.  With  the  arrangement 
proposed  the  current  passing  through  the  brushes  supplying  the 
field  winding  is  constant  for  all  loads  of  the  machine  and  the 
excitation  of  the  machine  is  unaffected  by  the  ohmic  drop  in 
the  armature  circuit  due  to  brush  contact  resistance.  The 
auxiliary  brushes  are  placed  on  collector  rings  connected  to 
opposite  ends  of  n  single  conductor.  This  conductor  is  one  of 
the  regular  conductors  connected  in  the  armature  circuit,  but 
it  is  given  a  somewhat  greater  cross-section  than  the  other  con- 
ductors in  order  to  enable  it  to  carry  the  exciting  current  with- 
out overheating.  In  some  cases  a  separate  conductor  is  em- 
ployed for  supplying  current  to  the  field  winding. 


New  Telephone  Patents. 


SUfiSCRlUiat    STATION    Al'l'ARAlUS. 

Every  once  in  a  while  a  false  signal  is  sent  in  from  a  desk 
telephone  due  to  the  receiver  being  lifted  by  resting  upon  some 
raised  object  upon  the  desk.  This  occurs  usually  in  a  way 
almost  unnoticeable.  To  avoid  the  trouble,  G.  I-.  Blackburn, 
of  (jreensboro,  N.  C,  has  devised  a  guard  to  be  clamped  to  the 
stem  of  the  stand  just  below  the  normal  position  of  the  re- 
ceiver. This  guard  will  protect  the  receiver  from  accidental 
tipward  pressure. 

For  party  lines,  A.  H.  Beng  has  planned  a  signal  device  to 
notify  calling  parlies  of  the  number  of  the  stations  responding. 
He  links  a  code  bar  to  the  switch  lever  and  arranges  a  bell  to 
be  rung  by  it  mechanically.  This  bell  is  enclosed  in  the  set. 
Each  answering  parly  rings  in  his  code  on  his  bell,  and  this  is 
picked  up  and  transmitted  to  the  line  by  his  trarsmitter. 


Ihere  have  recently  been  patented  two  antiseptic  devices  of 
t.he  sheet-of-paper  type.  G.  E.  Grim,  of  Philadelphia,  forms 
up  a  sheet  metal  device,  comprising  two  leaves  joined  together 
at  the  top  by  a  cylindrical  spring  hinge.  This  latter  serves  as 
a  roll  holder,  the  paper  being  led  down  between  the  leaves. 
The  leaves  are  perforated  and  one  carries  means  for  gripping 
the  mouthpiece  of  the  transmitter. 

The  other  device  consists  of  two  roll  holders  and  a  clamp. 
This  latter  grips  the  mouthpiece  and  holds  the  device  in  such 
position  that  a  strip  of  paper  stretched  from  roll  to  roll  will 
lie  across  the  mouthpiece.  A  crank  and  spool  serve  to  wind  up 
the  used  end  of  paper  into  one  roll  holder  from  the  other. 

August  Schaffer,  of  East  Columbus,  Ohio,  has  invented  what 
he  calls  an  anti-buzzing  device.  This  is  a  novelty  in  the  form 
of  a  built-up  lozenge  adapted  to  be  clamped  under  the  cap  of 
a  receiver  to  prevent  sympathetic  buzzing  of  the  diaphragm. 
A  disk  of  wire  screen  with  a  paper-covered  center  is  sur- 
mounted by  an  annulus  upon  which  lines  a  concavo-convex 
disk.  The  whole  is  clamped  together  at  the  edges  and  forms  a 
spring  cushion. 

S.  C.  Houghton,  of  Rome,  X.  Y.,  has  obtained  a  patent  for 
an  improvement  for  a  telephone  support  described  in  an  earlier 
patent,  and  F.  B.  Cook,  of  Chicago,  has  patented  a  novel  sub- 
station protector.  In  this  latter,  the  tubular  fuses,  heat  coils 
and  carbons  are  all  enclosed  within  a  porcelain  block.  This 
block  has  apertures  for  receiving  these  parts  and  the  necessary 
connecting  springs,  etc. 

NEW    SWITCHBOARDS. 

Usually  in  the  working  out  of  the  two-wire  common  battery 
switchboard,  the  successful  operation  of  the  signals  is  obtained 
with  the  use  of  but  one  battery  voltage.  Messrs.  J.  W.  Lattig. 
of  West  Bethlehem,  Pa.,  and  C.  L.  Goodruni,  of  Philadelphia. 
in  their  joint  invention  have  resorted  lo  the  equivalent  of  three. 
.\s  a  matter  of  fact,  taps  from  one  battery  supply  these  differ- 


FIG.     I. — LATTIG     AND     GOODRUM     TWO-WIRE     MULTIPLE     TELEPHONE 
SYSTEM. 

ent  currents  and  the  circuits  are  so  designed  as  shown  in  Fig. 
I  that  the  current  reverses  in  the  polarized  signal  relays  to 
change  the  indication  of  the  signals.  It  will  be  noted  that 
because  of  the  points  of  connection  of  the  current  supply 
leads  to  the  buses,  when  the  plug  is  inserted  in  a  jack 
the  high-power  operating  current  in  the  line  relay  becomes  a 
low  power  reversed  current.  Similarly  the  opening  of  the  cir- 
cuit at  the  sub-station  causes  a  reversal  in  the  supervisory  re- 
lays, the  non-operating  current  being  the  low  power  one  as 
before. 

H.  P.  Claussen,  of  Chicago,  has  invented  a  circuit  arrange- 
ment by  which  the  ringing  is  controlled  automatically.  The 
operator  starts  the  ringing,  the  ringing  key  becoming  locked 
magnetically  until  the  response.  The  rising  of  the  subscriber's 
hook  completes  the  circuit  of  an  au.xiliary  relay,  which  through 
its  contacts  short-circuits  the  locking  coil.  The  circuit  of  the 
auxj^ary   relay   includes   a   grounded   battery,   one  side  of   the 
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line    and    a    path    through    the    hook    switch   and   bell   back    to 
ground. 

PARTY-LINE   SYSTEMS. 

A  lockout  step-by-step  system  forms  the  subject  of  a  patent 
granted  to  U.  S.  Jackson,  of  Ossipee,  X.  H.  The  usual  selective 
apparatus  is  provided  at  each  station  and  these  may  all  be 
moved  forward  under  control  of  any  station,  and  each  angu- 
lar position  corresponds  to  one  station.  The  instruments  at  all 
stations  are  short-circuited  except  when  wanted..  A  release 
lever  enables  the  user  to  restore  the  line  to  zero  at  the  end  of 
a  call. 

W.  D.  Watkins,  of  San  Jose,  Cal..  has  invented  the  selecting 
device  shown  in  Fig.  2.  It  will  be  seen  that  a  slight  teetering 
of  the  armature  rotates  the  switch  arms,  as  its  pin  travels  be- 
tween the  bent  leaves,  each  one  of  which  is  bent  to  deflect  it  in 


Fit;.      >. — WATKIXS    TELEPHONE    SELECTING    APPARATUS. 

the  proper  direction.  The  connecting  switches  at  the  various 
stations  are  spaced  below  the  leaves  as  shown.  If  the  arms 
be  depressed  at  any  instant  one  in  the  proper  position,  will 
operate  the  switch  springs.  After  the  conversation,  a  further 
application  of  current  draws  the  pins  below  the  guide  leaves, 
and  the  arms  return  to  the  initial  position. 

A  party-line  system  invented  by  D.  H.  Wilson,  of  Chicago, 
contemplates  a  line  with  a  constantly  impressed  potential,  and 
one  limb  of  the  line  looped  into  each  station,  and  through  a 
relay  at  each.  Bells  are  normally  bridged  across  the  line,  but 
through  the  contacts  of  the  relays.  Whenever  a  conversation  is 
going  on,  current  flows  through  all  the  relays  and  the  bell 
bridges  are  all  severed,  thus  relieving  the  line. 


Letters  to  the  Editors. 

Graduates  from   Electrical   Courses. 


To  the  Editors  of  Electrical  World: 

Sirs  : — I  have  read  with  interest  the  article  and  editorial  in 
your  issue  of  July  27,  on  "Graduates  from  Electrical  Courses 
in  the  United  States,"  and  am  yielding  to  a  temptation  to 
write  a  few  lines  regarding  them. 

The  statement  in  the  editorial  that  "The  technical  graduate 
is  ideal  raw  material  from  which  to  recruit  every  branch  of 
an  industry,"  etc.,  is  certainly  well  put,  and  something  that 
cannot  be  too  well  kept  in  mind  by  those  who  arrange  the 
work  comprised  in  engineering  courses. 

When,  in  the  article,  the  statistics  are  reached,  it  is  clear 
that  some  sort  of  classification  among  all  the  schools  offering 
courses  in  electrical  engineering  was  necessary  and  desirable. 
As  I  read  the  articles,  however.  I  am  wontlering  what  the  one 
who  wrote  them  means  by  a  "high-grade"  course.  Does  he 
mean  one  which  takes  most  time  to  complete  it.  or  which  has 
highest  scholastic  requirements  for  entrance,  or  which  reaches 
furthest   into  the  rc.Tlms  of  theory  and  pure  scirnre.  or  which 


includes  the  greatest  amount  of  what  is  commonly  known  as 
liberal  culture  work?  I  do  not  believe  I  am  far  wrong  in 
assuming  that  some  or  all  of^  these  have  been  the  criteria  for 
the  classifications  made. 

If  I  have  made  a  fair  guess,  I  can  go  on  to  say  that  there 
are  many  wrong  ideas  of  engineering  education  abroad,  especial- 
ly in  reference  to  the  newer  courses  and  those  not  laid  on 
"standard"  lines. 

A  great  many  people  who  write  on  educational  topics  in  our 
technical  papers  are  influenced  more  than  they  know  by  pre- 
conceived notions.  These  are  partly  due  to  their  having  had 
a  "standard"  course  themselves  and  partly  to  the  fact  that  they 
have  closest  acquaintance  with  people  in  engineering  education 
who  conduct  standard  courses.  The  courses  offered  by  colleges 
and  state  universities  are,  for  the  most  part,  at  least,  so  hedged 
about  by  other  courses,  by  traditions,  and  by  the  fact  that  the 
guiding  spirits  in  them  have  grown  up  amid  ideas  handed  down 
from  past  generations,  that  the  condition  of  affairs  1  refer  to  is 
most  natural. 

I  have  often  wondered  that  some  enterprising  periodical 
did  not  make  an  investigation  of  the  merit  or  demerit  of  various 
courses  now  offered  which  are  of  a  newer  and  perhaps  of  a 
peculiar  sort  while  they  profess  to  be  really  of  engineering 
character,  in  order  that  the  truth  about  their  professions  might 
come  out. 

Is  it  not  a  curious  thing  that  the  great  manufacturing  com- 
panies who  receive  and  even  seek  graduates  from  "high-grade" 
courses  never  assume  such  men  to  have  any  practical  or 
laboratory  knowledge  when  they  enter  their  employ?  .\nd. 
from  the  kind  of  study  facilities  they  offer  them  in  their  ap- 
prenticeship period,  it  would  seem  that  they  very  greatly  dis- 
count the  theoretical  knowledge  which  such  men  have  received 
as  students. 

Dke.\el  Institute,  Philadelphia.        .\rthur  J.  Rowla.nd 


[We  fail  to  find  in  the  article  or  editorial  any  reference  to  a 
"high-grade  course."  The  following  quotation  from  the  article 
gives  the  criterion  applied  in  allotting  schools  to  Class  I ;  "In 
Class  I  are  included  the  schools  of  which  the  electrical  courses 
enjoy  the  highest  standing,  which  have  the  complctest  equip- 
ment for  teaching  and  whose  degree  confers  more  or  less 
prestige  on  the  graduate.  Xaturally,  this  list  includes  many  of 
the  schools  which  early  established  electrical  courses." 

An  investigation  of  the  relative  merit  of  electrical  engineering 
courses  now  offered  by  our  schools  would,  without  doubt,  be 
of  some  interest ;  but  such  an  investigation,  to  be  fair  to  the 
faculty,  who  would  have  to  bear  the  onus  of  imperfections 
brought  to  light,  should  take  into  account  the  non-educational 
influences  which  so  largely  determine  the  character  of  the 
curricula.  In  this  country,  with  perhaps  a  few  exceptions,  the 
character  of  college  courses,  and  particularly  of  technical 
courses,  is  largely  influenced  by  what  may  be  termed  com 
mercial  considerations.  That  is,  if  a  "standard"  course,  even 
though  possessing  ideal  merit,  did  not  conform  with  respect  to 
qualifications  for  admission,  to  the  prevailing  public  school 
standard  of  finished  secondary  education,  or  to  the  views  of 
parents  as  to  the  relative  money  value  of  theory  and  practice, 
customers  for  the  kind  of  education  offered  would  bo  few ; 
and  a  falling  off  in  the  number  of  students  entering  an  institu- 
tion would,  under  present  conditions,  be  much  more  fatal  to 
prestige  than  a  lowering  of  the  value  of  its  coiirse.  In 
short,  competition  among  schools  and  the  necessity  of  the 
modern  college  president  making  favorable  showings  as  to  at- 
tendance in  order  to  secure  satisfactory  legislative  appropria- 
tions or  attract  endowments,  so  largely  influence  the  character 
of  higher  educational  courses  in  this  country,  that  a  comparison 
with  respect  to  their  real  educational  value  would  be  of  little 
more  than  academic  interest. 

As  to  the  position  of  manufacturers  taking  on  graduates,  to 
our  mind  it  indicates  their  opinion  of  the  high  value  of  the 
"theoretical"  training  of  the  graduate  and  the  worthlessness 
of   any   "practical"   tr.iiuiiig    he    receives   .'it    school. — Kns  ) 
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Synchronous   Motor   Compensation    for 
Lagging   Currents. 

To  the  Editors  of  Electrical  IV arid: 

SiKS : — In  my  article  on  "Synchronous  Motor  Conpcnsation 
for  Lagging  Currents,"  wliich  was  published  in  your  issue  for 
Aug.  10,  (here  appeared  certain  errors  to  which  I  wish  to  call 
your  attention.  The  first  sentence  in  the  fourth  paragraph  of 
tlie  llrst  colunni  on  page  283,  which  ends:  "and  let  OY  repre- 
sent to  the  same  scale  the  magnitude  and  direction  of  the 
armature  reactance  and  the  resistance,  which  is  not  absolutely 
to  the  same  scale,  the  magnitude  and  direction  f)f  the  armature 


impedance  drop."  siiould  end  as  follows:  "and  let  OV  represent 
to  the  same  scale  the  magnitude  and  direction  of  the  armature 
reactance  drop,  and  then  A'K  by  its  magnitude  and  direction 
may  be  taken  to  represent  the  armature  impedance  drop."  The 
last  sentence  in  the  second  paragraph  of  the  first  column  on 
page  284  should  read  "the  counter  e.  m.  f.  of  the  motor  »  *  * 
measures  approximately  iroo  volts,"  instead  of  "1200  volts." 
The  sentence  in  the  first  paragraph  in  the  second  column  on 
page  284  which  reads :  "The  resultant  of  the  total  line  current 
will  therefore  be  represented  by  the  vector  sum  of  X'X'  and 
X'X',"  should  end  as  follows :  "The  vector  sum  of  XX'  and 
X'X,'." 

\\'ir.KiN=iURr;.   P,\  Ci.arence   P    Fowler. 
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Dynamos,  Motors  and  Transformers. 

Jingle-Phase  Motors. — II.  GoiiKGES. — The  first  part  of  a  paper 
rpad  before  the  German  Association  of  Electrical  Engineers  on 
the  properties  of  various  types  of  single-phase  motors  con- 
sidered from  a  common  point  of  view.  The  paper  is  to  be  con- 
tinued.— Elek.  Zeit.,  July  25. 

.Uptor. — E.  Danielson. — .\n  illustrated  translation  of  his 
German  article  on  a  combined  single-phase  and  direct-current 
series  and  compensated  repulsion  motor,  which  has  already 
been  described  in  the. Digest. — Lond.  Elec,  July  26. 

Determining  the  Temperature  of  an  Electric  Machine. — F, 
I,OPPE. — An  article  describing  a  graphical  method  by  means  of 
which  it  is  possible  to  estimate  the  final  temperature  of  a  ma- 
chine by  plotting  the  curve  of  the  increase  of  temperature  as 
a  function  of  the  time  during  the  first  hours  of  operation. — 
L'Industrie  Electrique,  July  25. 

Balancing  Rapidly-Rotating  Machinery.— M.  Kroll.— .\n  arti- 
cle illustrated  by  diagrams  on  the  necessity  of  balancing  the 
p:lrts  of  a  machine  which  revolves  at  a  very  high  speed  on 
account  of  the  forces  and  torque  caused  by  any  lack  of  bal- 
ance. He  also  discusses  simple  devices  for  measuring  these 
forces. — Elek.   iind  Masch.,  July  28. 

■Direct-Current  Dynamo. — F.  Loppe. — .\n  elementary  article 
on  the  calculation  of  a  direct-current  dynamo. — L'Industrie 
Electrique,  July  10. 

Lamps  and  Lighting. 

Efficiency  of  Lamps. — H.  Lex. — A  continuation  of  his  illus- 
trated serial.  In  the  present  installment  he  dj.scusseS  the 
Sepc-fration  of  the  visible  radiation  from  the  invisible  radiation. 
The  only  exact  method  for  doing  this  is  to  determine  the  en- 
ergy of  radiation  for  each  single  wave  length  by  bolometric 
methods  and  then  to  plot  the  results  in  the  form  of  a  curve. 
The  part  of  llio  curve  between  the  wave  lengths  0.4  and  o8m 
represents  the  visililo  radiation.  In  this  way  the  following 
Values  were  found  fur  carbon  lilanuMit  lamps  and  Nernst  lamps: 


Ratio  of  fight  radiati 
Ratio  of  liglit  radiali. 
W'dtt.s   iwr   licftK-r  cai 


Carl>on  filament.  Nernst  lamps. 

I  to  total   radiation 3.5  %  5.7  % 

to  power  consumed 2.74%  .         3.8s% 

le    (mean  spllerical) 4.09  1.91 


The  figures  show  that  Wedding's  figures  are  all  wrong;  the 
latter  had  found  the  value  0.2  per  cent  for  carbon  incandescent 
laiiips  and  0.8  per  cent  for  yernst  lamps  for  the  ratio  of  light 
radiation  to  consumed  energy.  The  figures  in  the  above  table 
contain  an  apparent  paradox,  .\ccording  to  them,  in  order 
to  produce  the  same  candle-power,  the  Nernst  lamp  requires 
less  than  one-half  the  energy  of  the  earbon-filament  lamp,  while 
t)ic  figures  for  the  ratio  of  light  radiation  to  consumed 
energy  are  2.74  and  3.85.  The  explanation  is  that  in  determin- 
iii.ir  the  candle-power,  the  physiological  effect  of  the  different 
wave  lengths  counts,  while  in  measuring  the  energy  of  the  dif- 
ferent wave  lengths  by  bolometric  methods  the  physiological 
effect  is  not  taken  into  account.  The  carbon-filament  lamp  is 
much  richer  in  dark  red  rays  than  the  \ernst  lamp.  Almost 
one-half  of  the  total  "visible  radiation"  of  the  carbon-filament 


lamps  i.-,  in  tlie  region  between  0.72  and  o.Sm,  while  for  the 
Xernst  lamp  only  one-fifth  of  the  total  visible  radiation  is  in 
this  region,  in  which  the  waves  have  a  very  small  physiologi- 
cal effect. — Zeit.  f.  Beleucht.,  July  20. 

Osram,  Tungsten,  Zirconium  Lamps. — J.  T.  Morris,  F. 
Stroude  and  R,  M.  Ellis.— The  first  part  of  a  paper  on  an  ex- 
tended investigation  carried  out  with  a  number  of  lamps  about 
which  particulars  are  given  in  the  following  table: 

farbon,       =.    cp 

Carbon,    16  cp.,    Ci •• 15.5 

Tantalum,  2$  cp.,    1'   1.6  watts  per   horizontal  cp 

Tantalum,   25  cp.,  Tj   1.83   watts  per   horizontal   cp 4.5 

Tantalum,  25  cp.,  Tj  1.94  watts  per  horizontal  cp..   i.85o''C 4.8 

Tantalum,  25  cp..  T3  1.94  watts  per  horizontal  cp.,   i.  850°C 4.8 

Osram,   50  cp.,  O3  1.27  watts  per   horizontal  cp 3.45 

Osram,  33  cp.,  O2  1.32  watts  per  horizontal  cp 3.^5 

Osram  cp,,  50  0,T  1. 27  watts  per  horizontal  cp 3.45 

Osram,  50  cp.,  O4  1.23  watts  per  horizontal  cp 

Osram,  so  cp.,  Ob  1.23  watts  per  horizontal  cp..  2.0(5o°C 

Tungsten  (Just),  40  cp.,  Wi  1.29  watts  per  horizontal  cp.,  2,ooo''C 

Tungsten,  40  cp.,  W»  1.13  watts  per  horizontal  cp 3.45 

Zirconium.  35  cp..  Z3  1.35   watts  per  horizontal  cp 

Zirconitnn-tungsten,  .15  cp..  Zi  1.46  watts  per  horizontal  cp.,  2,ooo°C 

Zirconium-tungsten.  Z«  1.42  watts  per  horizontal  cp 3.J 

The  marks  Ci,  T,  etc.,  are  those  used  in  the  following  dia- 
grams. The  table  gives,  besides  the  specific  consumption  of 
the  lamps,  the  working  temperature  of  the  filament,  and  in  the 
last  column  the  percentage  voltage  at  which  the  filament  is 
just  visible  in  the  dark.  The  authors  first  investigated  the 
effect  of  voltage  variation,  the  lamps  being  supplied  with  di- 
rect  current.     The   results   are  given    in   Fig.    i.     In   metallic 
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FIG.    I. — V0LTAGE-C.\NDLE-IS3\VER    CfRVES. 

filament  lamps  a  variation  of  i  per  cent  in  voltage  produces 
about  4  per  cent  change  of  candle-power,  as  compared  with 
the  7  per  cent  change  in  carbon  filament  lamp.  Fig.  2  shows 
.  curves  connecting  voltage  and  resistance.  These  curves  were 
used  to  determine  the  theoretical  ratio  of  the  starting  current 
to  the  final  current.  The  same  ratio  was  also  determined  by 
means  of  a  Duddell  oscillograph.  The  values  obtained  by  the 
latter  method  are  always  lower  than  those  found  from  the 
resistance  curves.  This  is  due  to  the  combined  effects  of  the 
inductance  of  the  circuit  and  the  inertia  of  the  oscillating  parts 
of  the  oscillograr  h.     It  is  interesting  to  note  from  the  oscillo- 
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graph  that  after  subjecting  a  metallic-filament  lamp  to  normal 
voltage,  the  current  remains  distinctly  above  its  final  value 
even  after  two  or  three  minutes  have  elapsed.  Fig.  3  gives 
curves  connecting  voltage  and  watts  per  candle.     To  estimate 
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FIG.    2. — VOLTAGE   RESISTANCE   CURVES. 

the  iLinpcratures  of  the  filaments  the  authors  determined  first 
the  expansion  of  the  filament  and  also  applied  Stefan's  law. 
The  values  found  are  given  in  the  above  table.  From  the  last 
column  in  the  same  table  it  is  seen  that  the  metallic  filament 
is  still  visible  in  the  dark  at  a  much  lower  voltage  than  the 


FIG.    3. — VOLTAGE-W.    P.    C.    CURVES. 

carbon  filament ;  the  average  figures,  expressed  in  per  cents 
of  the  working  voltage,  being  4  per  cent  for  the  metallic  and. 
16  per  cent  for  the  carbon.  These  experiments  were  carried 
out  with  e.xtreme  care  in  a  perfectly  dark  room. — I,onil.  l-Act.. 
July  20. 

liiuioscd  .ire  Lamp. — An  illustrated  <lescription  of  the  Helia 
arc  lamp  made  by  Kflben  &  Company.  It  is  an  .enclosed  arc 
lamp  for  direct  current  or  alternating  current  for  voltages 
between  100  and  1 50,  and  for  currents  between  3  and  8  amperes. 
The  life  of  the  upper  carbon  is  from  40  to  50  hours  with  di- 
rect current  and  from  20  to  30  hours  with  alternating  current. 
The  rest  of  the  upper  carbon  can  be  used  again  as  lower  car- 
bon. The  specific  consumption  without  the  globe  is  0.465  watt 
per  mean  hemispheric  hefncr  candle;  with  a  frosted  globe, 
through  which  the  arc  is  no  longer  visible,  the  consumption  is 
1.026  walls  per  hefner  candle;  but  such  globes  arc  required 
only  for  interior  lighting,  in  offices,  etc.,  while  under  ordinary 
conditions,  with  a  less  absorbing  globe,  the  specific  consump- 
tion is  between  0.6  and  0.8  watt  per  hefner  candle.  The 
special  feature  of  the  lamp  is  that  it  is  perfectly  nir-tighf  and 
that  very  thin  carbons  of  5.  6  and  7  mm  diameter  are  used.  It 
is  slated  that  the  arc  burns  very  quietly. — Elck.  iind  Masch., 
July  .^i. 


Mercury  Arc, — J.  Poi.ak. — The  conclusion  of  his  articles,  in 
the  last  instalment  of  which  he  discusses  the  use  of  the  mer- 
cury arc  for  rectifying  purposes. — Elek.  Zcit.,  July  25. 

Power. 

French  Pozcer  Transmission  System. — E.  Gaisset. — The  first 
part  of  an  illustrated  description  of  the  electric  power  trans- 
mission system  of  the  Societe  Meridionale.  The  company  has 
a  three-phase  network  with  a  frequency  of  50  in  the  cities  of 
Carcassonne  and  Narbonne  and  a  direct-current,  three-wire 
distributing  system,  with  a  voltage  of  220  between  the  outers. 
The  three-phase  network  consists  of  a  double  feeder  at  20,000 
volts,  65  kilometers  length  and  three  lines  at  17,000 
volts  with  5000-volt  branches  and  a  total  length  of 
600  kilometers.  The  5000-volt  branches  supply  electricity  to 
150  towns.  There  was  formerly  only  one  hydroelectric  gen- 
erating station,  while  lately  a  steam  station  and  a  second  hydro- 
electric station  have  been  installed.  The  article  begins  to  de- 
scribe in  detail  the  equipment. — L'Eclairage  Elecirique,  July  27. 

Producer  Gas. — VV.  A.  BoxE  and  R.  V.  Wheeler. — An  Iron 
and  Steel  Institute  paper  on  the  use  of  steam  in  gas-producer 
practice.  This  paper  contains  the  resiilts  obtained  at  trials 
on  two  Mond  producers.  Varying  the  temperature  by  alter- 
ing the  proportions  of  air  and  steam  in  the  blast  causes  the 
quality  of  the  gas  to  deteriorate  if  the  saturation  temperature 
exceeds  65  degs.  The  thermal  efficiency  and  other  considera- 
tions show  the  best  saturation  temperature  to  be  about  60  degs. 
— Loud.  Elec.,  July  26. 

Induced  Draught.— .\.  J.  Cai'ro.v. — An  Iron  and  Steel  Insti- 
tute paper  on  induced  draught,  with  hot-air  economizers,  for 
steel  works  and  blast-furnace  boilers.  The  author  describes  a 
system  of  induced  draught  in  connection  with  hot-air  econ- 
omizers, which  utilize  the  waste  heat  from  the  boiler  by  heat- 
ing the  air  required  for  combustion.  Examples  of  the  adapta- 
tion of  this  system  to  various  types  of  boilers  and  some  com- 
parative figures  are  given.  The  efficiency  is  much  increased. — • 
Lond.  Elec,  July  26. 

Cranes. — A  very  full,  illustrated  description  of  various  di- 
rect-current cranes  made  by  a  British  company. — Lond.  Elec. 
Rev.,  July  19. 

Electric  Pumps. — An  illustrated  account  of  tests  of  a  centrif- 
ugal pump  installed  in  a  mine  in  Germany  and  driven  by  a 
three-phase  motor. — Elek.  Zeit.,  July  25. 

Starting  Gas  Engines. — To  start  a  gas  engine  which  drives 
a  direct-current  dynamo,  L.  Xeu  makes  use  of  the  booster 
which  serves  for  charging  the  battery. — [-'Industrie  Electrique, 
July  25. 

Steam  Turbines. — F.  N'ikthammer. — .\n  article  on  steam  tur- 
bines and  turbo-dynamos  and  tlieir  reliability  in  practical  ser- 
vice.— Elek.  und  Masch.,  July  21  and  28. 

Rolling  Mills. — H.  Alexander. — .A.  summary  of  the  work  done 
by  the  .\llgem.  Elek.  Ges.  in  recent  years  with  respect  to  elec- 
tric equipment  of  reversing  rolling  mills. — Elek.  Zeit.,  July  25. 
Traction. 

Mountain  Railway. — An  illustrated  description  of  the  new 
electric  railway  from  Muenster  to  the  "Schlucht."  A  trolley 
system  at  750  volts  is  used.  The  line  is  a  combined  adhesion 
and  rack  road.  The  four-axled  motor  car  is  provided  with 
four  8s-hp  motors,  two  of  which  drive  the  running  wheels  in 
the  usual  manner,  while  the  remaining  two  are  perinanenlly 
connected  to  the  gearing  which  engages  in  the  rack.  On  the 
adhesion  section  only  the  two  motors  are  in  use,  and  these 
drive  the  wheels  through  a  single  reduction  gear  in  the  ordinary 
way.  The  other  two  motors  are  not  then  in  use.  On  the  rack 
sections,  however,  all  four  motors  are  employed.  The  rack 
motors  work  with  a  double  reduction  gear,  and  the  adhesion 
motors  arc  kept  in  series  to  run  with  a  high  torque  at  a  low 
speed.  All  four  motors  are  controlled  by  a  single  controller. 
Series-parallel  control  is  employed. — Lond.  Elec.  Eng'ing,  July 
25- 

Glnsgnw, — An  abstract  of  the  annual  report  of  the  municipal 
tramways  of  Glasgow  which  shows  a  substantial  surplus  on 
the  year's  working.     The  lolal  costs  per  car-mile,   not   includ- 
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iiig  capital  charges,  arc  11.442  cents,  a  figure  which  is  brought 
up  to  20.612  cents  by  the  addition  of  all  capital  charges.  The 
cost  of  energy  works  out  at  2.1 12  cents  per  "unit"  supplied,  in- 
cluding a  proportion  of  management  and  capital  charges.— 
Lond.  Elec.  Eng'in;/,  July   18. 

Railicay  Electrification  Proposals  in  Italy. — .\  general  article 
discussing  the  advantages  of  electrification  of  railways  with 
reference  to  a  recent  article  of  C.  R.  King  and  to  the  criti- 
cisms which  have  been  made  that  for  improvement  of  the 
whole  service  it  would  be  more  economical  to  build  new  lines  and 
retain  steam  traction  than  to  change  to  electric  traction. — Lond. 
Elec.  Eng'ing,  July  18. 

InstalTations,  Systems  and  Appliances. 

Interrupter  for  House  Installations. — .\n  illustrated  descrip- 
tion of  a  device  of  Zambelletto  and  Ballerini  for  cutting  off 
the  supply  to  a  house  when  the  current  passes  beyond  the  value 
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KIG.    4. — I.NTKSRUI'TEK    KOR    HOUSE    I.SSTALLATION. 

agreed  on  by  contract.  In  Fig.  4  the  conductors  of  the  net- 
work are  represented  by  a,  b,  while  the  house  installation  is 
represented  by  c,  L,  d,  and  L  represents  lamps,  etc.  The  inter- 
rupter consists  of  two  coils  p,  q,  the  former  of  thin  wire,  the 
latter  of  thick  wire.  The  coil  p  is  connected  across  the  line, 
while  the  coil  q  is  in  series  with  the  lamps  L.  f  and  y,  and  f 
and  ,9'  are  pieces  of  iron.  Variations  of  the  voltage  in  the  net- 
work are  without  effect  on  the  equilibrium  of  the  system,  but 
if  the  current  consumed  in  the  lamps  L  increases  beyond  the 
predetermined  value,  the  iron  piece,  h.  mounted  on  the  lever  m 
is  attracted  and  the  contact  in  v  is  broken. — L' Industrie  Elec- 
trique.  July  10. 

Fallacies  of  Free  Wiring. — G.  B.  Barham. — The  author 
states  that  the  greatest  fallacy  in  "free  wiring"  is  the  term 
"free."  The  methods  of  charging  under  the  usual  systems  of 
free  wiring  lead  to  dissatisfaction  and  to  an  eventual  decrease 
in  energy  consumption.  The  system  does  not  encourage  long- 
hour  consumers,  and  a  fixed  charge  per  lamp  per  year  is  not 
an  attraction. — Lond.  Elec,  July  26. 

Wires,  Wiring  and  Conduits. 

Electric  Conduit  Fittings. — An  ilhistratcd  description  of  a 
design  of  conduit  fitting  devised  by  W.  Schmahl.  The  dis- 
tinctive feature  is  that  shoulders  are  provided  against  which 
the  rough  ends  of  the  conduit  butt,  and  are  thus  removed  from 
possible  contact  with  the  wires. — Lond.  Elec.  Eng'ing.  July  18. 

Electrochemistry  and  Batteries. 

Fi.valion  of  Atmospheric  Nitrogen. — F.  Howles. — A  paper  in 
which  the  author  gives  a  review  of  the  principles  of  the  elec- 
Irothermic  combustion  of  atmospheric  nitrogen  and  presents 
an  outline  of  the  various  technical  methods  which  have  been 
suggested.  A  yield  of  650  kilos  of  nitric  acid  per  kw-year 
represents  the  greatest  output  so  far  realized.  Two  ways  of 
improving  matters  are  possible,  either  by  increasing  the  flame 
temperature  or  by  more  rapidly  removing  the  gas  mixture  from 
the  arc  by  means  of  greater  air  velocity  without  increased  di- 
lution. The  author  then  discusses  the  absorption  of  nitric  oxide 
and  the  preparation  of  nitric  acid.  Some  figures  on  energy 
cost  are  given. — Lond.   Elec,  July  19. 

Electrolytic  Refining  of  Bismuth. — A.  Mohn.— .\n  illustrated 
article.  The  parting  of  a  Mexican  lead-bismuth  bullion  was 
carried  out  by  a  combined  process,  including,  first,  electrolytic 
rcfim'ng  of  lead  by  the  Betts'  process ;  second,  purification  of 
the  .'sliines:  third,  electrolytic  refining  of  bismuth:  and,   fourth. 


electrolytic  refining  of  silver  and  gold.  The  apparatus  for  the 
refining  of  bismuth  is  analogous  to  that  used  in  the  Balbach 
silver  refining  process.  The  electrolyte  is  a  solution  of  bismuth 
chloride  and  free  hydrochloric  acid.  Electrolysis  is  carried  out 
with  a  cathodic  current  density  of  20  amperes  per  square  foot, 
while  the  current  density  at  the  anodes  is  three  times  this  amount. 
The  voltage  at  the  terminals  of  the  cell  is  1.2. — Etectrochem. 
and  Met.  Ind.,  August. 

Ammonia  Gas  by  Means  of  the  Electric  Arc. — E.  Bri.veb  akd 
E.  Mettle.v. — A  brief  account  of  an  experimental  investigation 
of  the  influence  of  pressure  on  the  synthetical  formation  of 
ammonia  gas  by  the  action  of  an  electric-spark  discharge  on  a 
mixture  of  nitrogen  and  hydrogen. — Lond.  Elec,  July  26. 

Sterilization  of  Water  by  Ozone. — G.  Erlwei.v. — A  brief 
paper  on  the  Siemens  ozonizing  apparatus  and  the  use  of  ozone 
for  the  sterilization  of  drinking  water. — Lond.  Elec,  July  26. 

Hydrates  in  Solution. — Four  different  papers  presented  before 
the  Faraday  Society  on  the  subject  of  hydrates  in  solution, 
namely :  By  VV.  R.  Bousfield  and  T.  M.  Lowry  on  "Thermo- 
chemistry of  Electrolytes";  by  J.  C.  Philip  on  "Hydrates  in 
Solution" ;  by  G.  Senter  on  "Methods  for  Determining  the  De- 
gree of  Hydration."  and  by  .\.  Findlay  on  the  "Stability  of 
Hydrates." — Lond.  Elec,  July  26. 

Units,   Measurements   and    Instruments. 

Photometer. — J.  S.  Dow. — An  abstract  of  a  (British)  Physi- 
cal Society  paper  on  a  form  of  photometer  in  which  the  co- 
sine law  is  utilized.  In  this  form  it  is  unnecessary  to  move 
either  the  photometer  or  the  sources  of  light.  The  adjustment 
of  the  illumination  of  the  photometrical  surfaces  is  carried  out 
in  the  photometer  itself  by  the  rotation  of  a  Ritchie  wedge 
about  the  boundary  line  between  the  photometrical  surfaces  as 
axis.  The  ratio  of  the  candle-powers  of  the  two  sources  of 
light  compared  can  then  be  read  off  on  a  suitably  calibrated 
scale  attached  to  the  photometer.  This  type  of  instrument  is 
very  convenient.  Attention  is  drawn,  however,  to  the  possi- 
bility of  "angle-errors"  and  the  means  of  avoiding  them. 
This  instrument  can  be  used  on  the  equality  of  brightness 
principle,  or  by  utilizing  an  oscillating  lens,  as  a  flicker  photom- 
eter. The  results  of  using  these  two  photometrical  methods 
are,  in  this  case,  in  very  good  agreement.  An  experiment 
was  then  shown  illustrating  the  behavior  of  the  "rods"  and 
"cones"  as  regards  flicker.  .\t  strong  illuminations,  when  the 
cones  are  predominant,  the  perception  of  form  and  color  is 
most  acute  when  the  central  portion  of  the  retina  is  utilized : 
but  at  low  illuminations,  when  the  rods  are  in  action,  visual 
acuteness  is  best  when  the  outer  region  of  the  retina  is  used. 
In  the  same  way  the  perception  of  flicker  was  demonstrated  to 
be  most  acute  over  only  the  portion  of  the  retina  removed 
from  the  center  of  the  eye  when  a  weak  illumination  is  em- 
ployed. A  distinction  must  be  drawn  between  "rod-flicker" 
and  "cone-flicker."  Some  experiments  were  then  shown  illus- 
trating the  detail  revealing  powers  of  red  and  green  light.  .\ 
green  or  blue  surface  loses  in  luminosity  as  the  image  of  it  fades 
more  and  more  towards  the  center  of  the  retina.  But  apart 
from  the  question  of  luminosity,  the  red  end  of  the  spectrum 
gives  the  best  definition  in  the  case  of  distant  vision  and  the 
blue  end  in  the  case  of  very  close  vision.  This  arises  from 
the  want  of  achromatism  of  the  eye.  Two  exactly  similar 
patches  of  red  and  blue  light  were  thrown  upon  a  screen  on 
which  a  black  and  white  chessboard-pattern  had  been  traced. 
The  black  and  white  squares  were  then  seen  to  be  more  sharply 
defined  when  illuminated  by  the  red  light,  in  spite  of  the  fact 
that  the  illumination  due  to  the  blue  light  was  much  the 
brighter  of  the  two.  The  red  end  of  the  spectrum  is.  there- 
fore, in  general  the  most  effectual  portion  for  the  illumination- 
of  clocks,  shop  signs  and  objects  which  must  be  viewed  from 
a  distance. — Lond.  £/<v..  July  ip. 

Hot-Wirc  Oscillographs  and  Hot-Wirc  Wattmeters.— J.  T. 
Irwin. — An  .ibstract  of  a  (British^  Physical  Society  paper. 
The  principle  of  the  author's  hot-wire  oscillograph  has  already 
been  described  in  the  Digest.  In  the  present  lecture  he  showed 
the    following   experinients    with    the   oscillograph.      The    p.    d. 
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from  a  rotary  converter  with  the  ripples  due  to  sparkling 
(lamped  out  by  resistance  in  the  condenser  circuit ;  with  the 
ripples  shown  at  their  proper  size  with  critical  damping;  with 
the  ripples  very  much  exaggerated  owing  to  want  of  damp- 
ing. He  also  showed  the  periodic  discharge  of  a  condenser 
through  a  self-induction,  first,  with  a  small  resistance  in  cir- 
cuit and,  therefore,  an  oscillatory  discharge,  and  second,  with 
a  large  resistance  in  circuit  and  the  oscillations  damped  out. 
He  then  showed  the  p.  d.  across  the  stator  of  an  induction 
motor  and  the  current  in  the  rotor  below,  above,  and  at  syn- 
chronous speed,  when  running  as  a  two-phase  machine  and  as 
a  single-phase  machine.  The  current  through  and  the  p.  d.  across 
the  armature  of  a  single-phase  commutating  compensated  motor 
run  up  to  and  above  synchronous  speed  was  then  shown,  lirst. 
with  the  auxiliary  brushes  short-circuited  showing  the  current 
and  p.  d.  in  phase  with  each  other  at  synchronous  speed,  and 
second,  with  the  auxiliary  brushes  open-circuited  showing  the 
p.  d.  and  current  differing  by  nearly  90  degs.  in  phase.  The 
lecturer  then  showed  a  circle  and  a  straight  line  produced  by 
combining,  by  means  of  a  beam  of  light,  the  vertical  har- 
monic motion  of  a  mirror  with  a  simple  harmonic  motion  of 
the  oscillograph  due  to  a  sine  wave  of  current,  the  circle  be- 
ing produced  when  the  two  movements  were  at  90  degs.  dif- 
ference in  phase,  and  the  straight  line  when  the  two  move- 
ments were  in  phase.  Finally  a  hysteresis  loop  was  demon- 
strated for  glass-hard  steel  wire,  showing  the  rounding  off  of 
the  tips  at  a  frequency  of  40  per  second.  He  also  showed  a 
new  type  of  synchronous  motor  which  he  has  invented  and 
which  can  be  run  easily  at  synchronous  or  half-synchronous 
speed.  This  motor  consists  essentially  of  a  series  motor  with 
laminated  field  cores  and  with  two  points  on  the  commutator. 
icSo  degrees  apart  short-circuited. — Lond.  Elec,  July  19. 

String  Electrometer. — C.  W.  LuTZ. — Einthoven's  string  ,i;al- 
vanometer  is  used  either  with  direct  or  with  alternating  cur- 
rents. It  can  also  be  adopted  to  electrometry.  The  author  de- 
scribes a  new  way  of  doing  this.  The  quadrant  electrometer 
suffers  from  the  disadvantages  of  a  large  capacity  and  inertia, 
and  a  lack  of  portability.  The  electroscope,  on  the  other  hand, 
is  not  very  sensitive,  has  a  small  range,  and  cannot  be  made 
self-registering.  The  author  uses  two  insulated  brass  plates 
mounted  in  an  earthed  magnalium  frame.  Between  these 
plates  a  Wollaston  wire,  o.ooi  mm  in  diameter  and  10  cm 
long,  is  stretched,  and  its  position  is  read  by  means  of  a 
micrometer  microscope.  The  instrument  is  kept  dry  by  means 
of  sodium  bulbs.  There  are  four  different  methods  of  con- 
nection. With  an  auxiliary  potential  there  is  either  a  "string" 
method  or  a  "plate"  method.  In  the  former  the  string  is 
charged  to  the  unknown  potential,  and  the  plates  are  given 
equal  and  opposite  known  charges,  derived  from  a  battery  of 
SO  small  accumulators.  In  the  "plate"  method  one  plate  is 
earthed,  the  string  is  positively  charged,  and  the  other  plate 
chargid  to  the  unknown  potential.  Without  an  auxiliary  po- 
tential there  is  the  "double"  method  in  which  one  plate  is 
earthed  and  both  the  string  and  the  remaining  plate  are 
charged  to  the  unknown  potential,  and  the  "influence"  method 
in  which  one  plate  is  removed  some  distance  from  the  string, 
both  plates  are  earthed,  and  the  induction  of  the  nearer  plate 
deflects  the  charged  string  towards  it.  The  author  claims  sim- 
plicity, p'lrlability  and  precision  for  this  instrument.  \o 
damping  is  rcfjuired.  There  is  great  portability,  range  and  sen- 
sitiveness. Insulation  is  very  high,  and  optical  projection  and 
self-registration  easily  secured.  In  the  last  two  methods 
the  deflection  is  independetrt  of  the  position.  The  capacity 
ranges  from  5  cm  to  15  cm,  according  to  the  method  used. — 
Lond.  Elec.  Eng'ing,  July  25. 

Miscellaneous. 

Transmission  of  I^icliircs.—]'i.osMS. — .\n  abstract  of  a 
paper  read  before  the  International  Society  of  Electricians  in 
Paris,  in  which  he  described  a  new  method  of  picturc-trans- 
inission.  due  to  Carhonnellc.  in  which  selenium  is  not  used. 
.\ftcr  experimenting  with  various  selenium  arrangomcnls,  the 
inventor  abandoned  this  method   for   another  which  seemed  to 


promise  more  success.  This  system,  which,  since  March  i, 
has  been  submitted  to  official  tests  on  the  telegraphic  circuit 
between  Brussels  and  Antwerp  and  back  (a  total  distance  of 
about  57  miles)  is  very  simple.  There  are  two  cylinders  re- 
volving synchronously,  one  at  the  transmitting  and  one  at  the 
receiving  end.  On  the  first  is  wound  a  sheet  of  metal  on  which 
is  written  or  photographed  by  a  special  process  the  messages 
or  other  matter  which  is  to  be  reproduced.  On  the  second  is  a 
layer  of  some  plastic  substance,  such  as  wax  or  of  some  soft 
metal,  such  as  lead,  or  even  sheets  of  white  paper,  separated 
by  carbon  paper.  A  metallic  style,  which  is  connected  to  one 
pole  of  a  battery,  presses  on  the  surface  of  the  conducting 
sheet  carrying  the  message.  This  latter  is  connected  to  earth 
through,  the  support.  The  other  pole  of  the  battery  is  con- 
nected to  the  line.  The  metal  style  has  a  lateral  motion  along 
the  axis  of  the  cylinder.  At  the  receiving  end  is  a  telephone 
connected  to  the  line  and  to  earth.  This  receives  a  current 
varying  with  the  movements  of  the  transmitting  cylinder.  A 
graver  fixed  to  the  diaphragm  traces  a  groove  in  the  wax  or 
lead,  or  draws  lines  on  the  sheets  of  white  paper.  The  action 
is  as  follows:  When  the  transmitting  style  passes  over  an 
insulating  part  of  the  message,  no  current  passes  to  the  line 
and  the  receiving  point  presses  on  the  surface  of  the  receiv- 
ing cylinder.  When,  on  the  contrary,  a  current  flows,  the 
style  is  raised.  A  reproduction  in  wax,  in  lead  or  in  black  lines 
on  white  paper,  is  thus  obtained.  It  is  claimed  that,  as  regards 
the  speed  of  transmission,  this  apparatus  is  superior  to  that  of 
Korn.  In  the  Carbonnelle  system  a  photograph  measuring  9 
cm  x  18  cm  was  transmitted  in  80  seconds.  By  Korn's  method 
it  takes  about  12  minutes  to  send  a  photograph  13  cm  x  18  cm 
and  to  get  a  reproduction  6  cm  x  10  cm.  To  obtain  the  various 
degrees  of  light  and  shade  one  of  the  following  methods  is 
employed,  either  a  special  reticulation  of  gums  or  gelatine  bi- 
chromates, or  a  heliograving  process,  or  base  of  metallic  salts 
obtained  by  a  special  method,  or  those  obtained  by  the  carbon 
process.  In  the  first  two  methods  the  thickness  of  the  layer 
is  proportional  to  the  degree  of  light  and  shade  and  the  cur- 
rent varies  in  the  same  proportion.  In  the  case  of  metallic 
salts  the  thickness  of  the  layer  is  the  same  all  over,  but  the 
strength  of  the  salt  is  different  at  different  places.  When 
carbon  is  used  the  layer  is  again  of  varying  thickness. — Lond. 
Elec,  July  19. 

High-Speed  Wireless  Telegraphy. — The  large  Poldhu  station 
of  the  Marconi  Company  still  signals  to  .Atlantic  liners  at  the 
rate  of  about  15  words  per  minute.  With  such  a  comparatively 
slow  speed  wireless  messages  arc  very  costly  and  it  is  of 
great  importance  to  develop  high-speed  working.  Results  ob- 
tained in  tests  of  the  British  Post  Office  arc  promising  and  in- 
dicate that  Wheatstone  working  is  a  practical  possibility.  In 
these  experiments  the  received  oscillations  actuated  a  wireless 
receiver,  which,  in  turn,  acted  on  a  syphon  recorder,  causing 
the  Morse  signals  to  be  written  in  a  continuous  wavy  line. — 
Lond.  Elec.  Rev..  July  19. 

Pilot  Wires  and  Electric  Light  Cables  for  Telephone  f.inr.t.— 
R.  HiECKE. — An  illustrated  translation  of  his  German  paper, 
mentioned  before  in  the  Digest,  and  describing  a  method  of 
telephony  between  the  generating  station  and  chief  sub-sta- 
tions by  using  the  pilot  wires  and  the  electric  light  cables 
themselves  as  telephone  lines. — Lond.  Elec.  Eng'ing.  July  25. 
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Lt.-Col.  E.  Aries.  Paris:  .\.  Hermann.  58  pages.  Price. 
2.50  francs. 
The  purport  of  this  pamphlet  is  to  call  .ittcntion  to  the  part 
played  by  the  real,  material  medium  rather  than  by  the  hypo- 
thetical ether  of  space.  Electric  potential  and  quantity:  the 
causes  of  electrostatic  phenomena,  energy  transformation  and 
Carnot's  cycle  are  all  considered  in  this  effort  to  explain  the  un- 
known by  means  of  the  known  and  the  invisible  by  the  visible. 
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L'.'\nnee  Ei-ECTKiyuE.  1907.  By  Dr.  Foveau  dc  Courmelles. 
Paris :  Cli.  Bcrflnger.  362  pages.  Price,  3.50  francs. 
As  usual,  this  yearly  volume  contained  brief  notices  of  elec- 
trical occurrences,  activities  and  achievements.  Electro- 
chemistry, atmospheric  electricity,  wireless  telegraphy,  radiog- 
raphy and  the  applic-ilions  of  the  electric  current  to  curative 
medicine  receive  due  attention.  The  volume  closes  with  a 
seven-page  obituary  notice  of  the  late  Prof.  Pierre  Curie  (b. 
May-  15,  1859;  d.  April  19,  1906). 


Lifting    Electromagnets. 

The  accompanying  illustrations  show  several  forms  of  lift- 
ing electromagnets  brought  out  by  the  Cutler-Hammer  Clutch 
Company,  of  Milwaukee,  Wis.  These  are  made  in  sizes  from 
a  lo-in.  magnet  for  lifting  plates,  rails,  small  castings,  etc., 
up  to  a  50-in.  or  52-in.  magnet  designed  for  handling  pig 
iron,  scrap,  etc.,  and  capable  of  lifting  a  lo-ton  "skull-cracker." 
A  50-in.  magnet  weighs  about  5000  lbs.  It  consists  of  a  hollow 
steel  casting  in  which  the  magnetized  coil  is  placed.  This  coil 
is  built  up  of  alternate  layers  of  copper  and  asbestos  and  is 
insulated  from  the  cast-steel  frame  by  thick  sheets  of  mica. 
Under  test  the  coils  of  these  magnets  have  been  heated  to  470 
degs.  Fahr.  without  injury.  The  corrugated  form  of  construc- 
tion shown  serves  two  useful  purposes ;  it  provides  a  greater 
surface  for  heat  radiation  and  also  forms  niches  to  protect  the 
heads  of  the  bolts  which  fasten  the  removable  pole  piece  to  the 
magnet  frame  from  injury.  As  a  further  aid  to  heat  radiation 
the  magnet  frame  is  cast  with  a  central  aperture  through 
which  air  may  freely  circulate.  The  lifting  capacity  of  the 
electromagnet  depends,  of  course,  on  the  nature  of  the  mate- 
rial handled.  Under  favorable  conditions  a  50-in.  magnet  will 
lift  as  much  as  20,000  lbs.,  while  under  adverse  conditions  the 
same  magnet  may  not  lift  more  than  1000  lbs.  or  less.    Various 


HI,.     I. — STKIX    STA.Vl'lNCS     BEING    LIFTED    BV     M.\G.\ET. 

forms  of  material  also  require  various  forms  of  magnets. 
For  handling  plates,  rails,  tubes  and  material  of  a  similar 
nature  the  magnets  are  usually  made  rectangular  in  form  and 
are  preferably  operated  in  pairs,  the  two  magnets  being  placed 
on  a  balancing  bar  to  which  the  crane  hook  is  attached.  Mag- 
nets for  handling  pig  iron,  scrap,  "skull-crackers,"  etc.,  are,  as 
a  rule,  circular  in  form  and  are  constructed  with  much  greater 


lifting  capacity.  A  75-lb.  magnet  is  shown  in  Fig.  3  lifting  an 
800-lb.  electric  car  lighting  generator.  Lifting  magnets  of  large 
size,  designed  for  use  with  pig  iron,  scrap,  etc.,  are  made  con- 
cave on  the  under  side,  since  this  form  is  best  adapted  for 
handling  material  of  irregular  shapes.  These  magnets  may  be 
easily  adapted  for  handling  large  masses  of  metal  with  plane 
surfaces  by  inserting  in  the  central  aperture  an  auxiliary  pole 
piece  so  proportioned  as  to  extend  the  inner  pole  downward 
to  the  level  of  the  outer  pole,  thus  insuring  immediate  contact 
of  both  poles  with  the  object  to  be  lifted.  Pole  shoes  are 
fitted  to  all  the  lifting  magnets  and  these  are  secured  by  through 


FIG.   2. — TEX-IXCH    M.\CNET  LIFTING  THREE  TANK   HEADS. 

bolts.  The  removable  pole  piece  and  the  through  bolts  that 
fasten  it  to  the  under  side  of  the  magnet  frame  are  clearly 
illustrated  in  Fig.  i,  where  the  electromagnet  is  shown  handling 
steel  stampings.  In  this  ca^e  the  magnet  was  not  lowered  onto 
the  stampings,  but  was  brought  to  within  about  3  ft.  of  them 
when  the  perforated  steel  plates  rose  to  the  magnet  as  shown. 


FIG.    3. — TEN-IXCH    XIAG.NET   LIFTING   80O-LB.   CENER.\TllR. 

The  magnets  will  be  found  serviceable  wherever  pig  iron; 
metal  plates,  tubes,  rails,  beams,  scrap  or  heax-y  castings  of 
iron  or  steel  are  to  be  handled.  All  that  is  necessary  in  work 
of  this  sort  is  to  lower  the  magnet  on  to  the  material,  close 
the  circuit  and  lift  the  magiiet.  .  In  foundries  and  rolling  mills 
magnets  may  be  utilized  for  lifting  and  transporting  metal 
too  hot  to  be  touched  with  the  hand. 
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Automobile  for  Temporary  Freight  Haulage 
in  Water  Conduits. 

On  page  280  of  our  issue  for  Aug.  10  mention  was  made  of 
the  use  of  automobiles  as  traction  locomotives  for  hauling 
freight  through  the  water  tunnel  of  the  Kern  River  plant  of 
the  Edison  Electric  Company,  Los  Angeles,  Cal.  An  illustra- 
tion of   one  of  the  two  automobiles   is   shown   herewith.     The 


AUTOMOBILE    IN     TUNNEL. 

tunnel  through  wliich  these  machines  acted  as  locomotives  when 
the  surface  roads  were  impassable  have  a  total  length  of  about 
8  miles,  the  average  haul  being  about  5.5  miles.  The  two  ma- 
chines accomplished  a  total  freight  locomotive  traffic  of  2750 
ton-miles.  The  automobiles  were  of  the  Lambert  friction  drive 
type,  each  being  equipped  with  a  20-hp  gasoline  motor.  The 
wheels  were  fitted  with  heavy,  solid  rubber  tires. 


Potato   Peeling  by    Electricity. 

.\n   ingenious    application   of    electric   motor   drive   is   shown 
in   the  accompanying  illustration  of  an   equipment  devised   for 


to  a  Victoria  vegetable  paring  machine,  made  by  the  Robin- 
son Machine  Company,  of  Newark,  N.  J.  This  device  will 
peel  and  wash  a  barrel  of  potatoes  in  about  five  or  six  minutes, 
while  turnips,  carrots  or  beets  can  be  pared  at  equivalent  rates 
of  speed.  The  problems  involved  in  working  out  such  a  de- 
vice were  not  easy  of  solution,  but  Mr.  H.  Robinson  appears 
to  have  placed  in  public  service  a  highly  ingenious  and  practi- 
cal apparatus,  affording  great  economy  of  time  and  labor. 

The  peeling  in  the  machine  is  done  by  the  principle  of  rotat- 
ing and  agitating  the  potatoes  inside  of  the  machine,  against 
rough,  abrading  surfaces,  while  a  stream  of  water  plays  on 
them,  discharging  the  waste  into  the  sewer.  It  may  be  natural- 
ly deducted  that  the  peeling  is  accomplished  with  about  one- 
fourth  of  the  waste  on  the  potatoes  when  done  entirely  by 
hand,  as  the  machine  only  removes  the  outer  thin  skin  of  the 
potatoes,  leaving  all  the  most  nutritious  part  on  the  potatoes 
to  be  cooked  and  eaten. 

These  machines  are  driven  either  by  a  povi'er  belt  or  direct 
connected  with  a  motor,  and  the  availability  of  electrical  cir- 
cuits renders  the  use  of  motors  very  popular  in  this  respect. 
It  is  stated  that  no  fewer  than  40  of  these  machines  have 
already  been  installed  in  the  U.  S.  Navy,  where  instead  of  a 
big  gang  of  men  sitting  around  a  long  time  at  the  job,  two  or 
three  jackies  in  15  minutes  can  do  all  the  potato  peeling  neces- 
sary for  a  whole  day's  meals. 


Vertical   Sump   Pump. 

The  accompanying  illustration  shows  a  useful  machine  made 
by  the  Tacony  Iron  Company,  of  Philadelphia  and  New  York, 
for  sump  pit  drainage.  It  is  a  specially  designed  centrifugal 
pump  supported  from  the  under  side  of  a  bedplate  by  a  pipe 
through  which  the  shaft  runs;  the  vertical  motor  and  the  thrust 
bearing  to  carry  the  weight  of  the  moving  parts  are  mounted 
on  the  upper  side  of  this  bedplate.  Being  designed  to  have 
the  pump  proper  entirely  submerged  in  the  water,  no  troubles 
from  lack  of  priming  occur  and  because  of  this  no  valves  of 
any  kind  need  be  used,  so  that  there  can  be  no  trouble  or 
annoyance  due  to  solid  matter  lodging  in  such  devices.  A  pump 
of  this  type  arranged  to  stop  and  start  automatically  by  means 
of  a  float  and  special  electric  switch  makes  an  admirable  de- 
vice to   drain   water   from   cellars   or   pits.     The  company   also 
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the    purpose    of    peeling    potatoes.      This    group    ot    apparatus  makes    punii's    having    specially    large    passages    for    puinpinn 

shows   a   half   horsepower   alternating-current   uioior.   huill   by  sewage,   and   single   and    mulli-slage   turbine   pumps    for   house 

thr   (Vniury    PUctric   Company,   of    St.    I.ouis.   dirrclly   geared  lank  service  or  other  use. 
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Helmet    Type  of  Reflector. 

A  new  reflector  Ims  been  ririiitly  brought  out  by  the 
Xalional  X-Ray  RcHeCtor  Company,  of  247  Jackson  Boulevard, 
Chicago,  wliich  is  dcsignatcil  tlie  "llchnct"  reflector.  It  was 
scientifically  designed  to  meet  the  requirements  of  lighting 
high  and  shallow  windows;  the  majority  of  windows  at  the 
|, resent  time  being  of  this  class.  It  is  suited  to  the  lighting 
of  all  windows  where  the  depth  of  the  window  is  not  over 
cnu-half  the  height  of  the  lamps  above  the  bottom  of  the 
uindow,  where  the  lamps  are  as  high  above  the  level  of  the 
l(ip  of  the  back  of  the  window  as  the  window  is  deep.  This 
meets  the  conditions  in  the  great  majority  of  show  windows. 
It  is  intended  to  produce  an  appro.ximately  uniform  illumina- 
lion  over  the  goods  as  ordinarily  placed  in  show  windows. 
This  reflector  is  claimed  to  mark  a  decided  advance  over  any- 
thing heretofore  offered  for  lighting  the  class  of  windows 
mentioned  for  the  following  reasons; 

In  the  first  place,  it  is  designed  to  utilize  a  i25-watt'Gem 
incandescent  lamp;  thus  giving  the  customer  at  once  the  ad- 
vantage of  a  25  per  cent  increase  in  efficiency  over  the  old  style 
carbon  filament  lamp.  It  has  the  further  advantage  that  it 
is  also  adapted  to  a  lOS-watt  tungsten  lamp;  so  that  the  user 
can  install  these  very  high  efficiency  lamps  as  soon  as  they  are 
placed    on    the   market.      l.:itrst    improvements    in    incandescent 


The  elficiency  of  this  reflector  for  window  illumination  for 
the  size  of  windows  for  which  it  is  intended,  is  remarkably 
high,  as  can  be  seen  from  I-'ig.  2,  which  shows  photometric 
curves  plotted  from  tests  made  by  the  Electrical  Testing 
Laboratories,  of  Xew  York.  In  these  tests  the  reflector  was 
equipped  with  a  125-watt  clear-bulb  Gem  lamp,  giving  50  mean 
horizontal  candle-power.  The  reflector  was  held  in  a  position 
as  used  in  practice  with  a  standard  3%-in.  holder.  The  lamp 
was  placed  in  such  a  position  that  the  plane  parallel  to  the  loops 
of  the  filament  made  an  angle  of  45  degrees  with  the  flat  side 
of  the  reflector.  In  one  curve  of  Fig.  2  is  shown  the  apparent 
candle-power  at  various  angles  in  a  plane  at  right  angles  to 
the  flat  side  of  the  reflector,  and  in  another  curve  is  shown 
the  apparent  candle-power  at  various  angles  in 'a  plane  parallel 
to  the  flat  side  of  the  reflector,  or.  in  other  words,  the  side- 
wise  distribution,  as  it  would  be  installed  in  a  window.  From 
Fig.  2,  it  is  seen  that  over  200  candle-power  is  given  for  a 
distance  of  40  degrees  to  the  left  of  vertical  in  the  direction  in 
which  it  is  most  useful  in  window  lighting;  while  for  a  few- 
degrees  the  candle-power  is  over  400.  The  maximum  candle- 
power  is  directed  so  as  to  give  high  illumination  on  the  goods 
placed  in  the  bottom  and  front  of  the  window.  .\s  elevated 
goods — /'.  I'.,  those  on  higher  levels — are  usually  placed  further 
back   in   the    window,   a   lower   intensity   is    needed;    and   these 
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lamps  have  therefore  been  anticipated.  I''iji.  1  shows  the 
external  appearance  of  this  reflector.  Il  lias  one  side  par- 
lially  flattened  and  extended  down  lower  ihaii  the  rest  of  the 
reflector.  This  flat  side  is  placed  next  to  and  parallel  with  the 
window  pane,  and  is  designed  to  avoid  as  far  as  possible  the 
wasting  of  light  on  the  sidewalk  and  detracting  from  the  value 
of  the  window  illumination  by  exposing  the  lamp  to  passers-by. 
riie  reflector  is  unusually  large,  being  about  12  ins.  in  diameter 
and  1 1 5/'  ins.  high.  This  size  was  necessary  to  secure  high 
eflSciency  of  window  illumination,  by  catching  as  much  of  the 
light  as  possible  and  reflecting  it  in  useful  directions,  .\nothcr 
important  reason  for  the  unsymmetrical  design  of  the  reflector 
was  to  make  it  easy  to  install  without  mistakes.  The  makers 
realized  in  adopting  this  design  that  many  excellent  reflectors 
of  conical  form  are  commonly  misused  in  window'  lighting 
because  the  average  person  who  installs  and  uses  these  reflectors 
does  not  understand  the  importance  of  pointing  them  at  the 
proper  angle.  This  new  reflector  was  therefore  intended  to 
be  as  nearly  "fool-proof"  as  possible,  and  it  was  designed  so 
that  the  lamps  point  straight  down.  Eflicient  installation  is 
.1  very  simple  undertaking.  Furthermore,  by  having  the  lamps 
pendant,  use  can  be  made  of  the  new  tungsten  lamp,  which 
would  not  he  the  case  if  the  lamps  were  at  an  angle. 


FTC.    2. — t,IGHT    DISTRinrTION     WITH     A     HELMET    REFLECTOR. 

re(|uirements  arc  met  by  the  reflector.  .A  very  small  amount 
of  light  is  thrown  outside  the  window  on  the  sidewalk. 

Besides  window  lighting  a  number  of  other  useful  applica- 
tions of  this  reflector  will  suggest  themselves  to  illuminating 
engineers,  most  notably  the  lighting  of  audience  rooms  of  all 
kinds  where  the  lamps  themselves  are  concealed  behind  ground 
.glass  skylights  or  beams,  and  where  it  is  desired  to  throw  the 
light  sidewise  and  forward  and  have  as  few  rays  directed  back 
into  the  eyes  of  the  audience  as  possible. 

For  the  lighting  of  high,  shallow  windows,  the  makers  are 
putting  out  this  reflector  with  the  claim,  based  on  these  photo- 
metric curves,  that  one  125-watt  Gem  lamp  with  this  reflector 
will  give  the  same  results  as  three  55-watt  common  incandescent 
lamps  used  in  the  most  efficient  window  reflectors  for  high, 
deep  windows  that  had  been  oflfercd  up  to  the  time  this  re- 
flector was  dcsigne<l,  while  in  many  cases  where  reflectors  un- 
suited  to  the  window  have  been  heretofore  used,  one  125-watt 
Gem  lamp  will  give  the  same  results  as  four  or  five  common 
i6-cp.  55-watt  lamps.  With  tungsten  lamps,  having  twice  the 
efficiency  of  Gem  l.mips,  the  saving  would  be  of  course  even 
more  marked.  The  makers  claim  the  honor  of  being  the  first 
to  put  out  a  window  reflector  designed  for  the  new  largi 
high-efficiency  incandescent  lamps. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  IX  TRADE.— The  trade  conditions  of  the 
whole  country  appear  to  be  excellent,  and  manufacturers  and 
merchants  are  well  satisfied  with  the  volume  of  orders.  In  New 
York,  it  is  said,  forward  dry  goods  orders  for  the  spring  have 
been  exceptionally  good,  and  other  textile  lines  of  all  kinds  feel 
a  brisk  demand.  Warmer  weather  in  August  has  helped  to 
move  things  and  to  clean  up  summer  stocks.  There  are  some 
lines  oi  production  more  responsive  than  others  to  the  declines 
in  Wall  Street,  and  they  have  experienced  depression — such  as 
automobiles  and  jewelry — but  these  do  not  bulk  very  big  in  the 
national  consumption  even  of  luxuries.  The  state  of  the  crops 
is  cheerful,  as  the  conditions  have  nearly  everywhere  improved, 
as  to  wheat  and  corn ;  while  the  cotton  outlook  is  very  favorable. 
The  iron  and  steel  market  has  been  slightly  duller,  but  the 
business  is  in  excess  of  1906,  and  some  slowing  down  was 
inevitable,  if  not  indeed  desirable.  Copper  has  continued  to 
hjad  slowly  toward  lower  prices,  and  electrolytic  has  even  been 
quoted  at  18  cents.  Bank  clearings  for  the  week  ending  .\ug.  15 
aggregate  $2,761,355,000,  4  per  cent  over  last  week  and  6  per 
cent  over  this  week  last  year.  Outside  of  Xew  York  ex- 
changes amount  to  $1,045,997,000,  about  one-tenth  of  i  per  cent 
under  last  week,  but  10  per  cent  over  the  week  last  year. 
Business  failures  for  the  week  ending  .A.ug.  15  number  146. 
against  157  last  week.  143  in  the  like  week  of  1906,  147  in  1905. 
203  in  1904  and  166  in  1903. 

THE  PAWLIXG  &  HARNISHFEGER  COMPANY,  of 
Milwaukee,  large  builder  of  traveling  cranes  of  every  descrip- 
li'in,  has  twice  been  obliged,  due  to  the  increase  of  business,  to 
enlarge  its  original  plant,  built  only  a  few  j'ears  ago.  The 
second  addition  to  be  made  is  now  practically  completed.  The 
main  building,  housing  and  bridge,  erecting,  assembling,  ma- 
chine, electrical  and  stock  departments,  is  260  ft.  ,v  355  ft.  The 
addition  is  100  ft.  wide  and  e.Ktend*  the  entire  length  of  the 
main  building,  or  355  ft.  It  is  built  of  brick  and  steel,  with 
a  saw-toothed  roof,  and  when  it  is  occupied  the  entire  floor 
space  will  be  127,800  sq.  ft.  Xew  machinery  will  be  installed 
in  the  addition,  and  the  crane  runways  and  sprinkler  system 
of  the  main  building  will  be  extended.  In  consequence  of  the 
increased  floor  space  and  the  necessary  new  machinery  for 
it.  it  has  been  necessary  to  make  corresponding  additions  to  the 
power  plant.  .\n  .'Mlis-Chalmers  cross-compound  Corliss  en- 
gine of  150  horse-power  and  electrical  generator  of  100  kilo- 
watts capacity,  together  with  a  400-hp  Heine  boiler  and  a 
Hawlcy  down-draft  furnace,  have  been  added  to  the  existing 
equipment,  which  also  includes  .\llis-Chalmers  engines.  With 
these  additions  the  aggregate  boiler  capacity  will  reach  looo 
horsepower  and  the  generating  capacity  700  kilowatts. 

BEU,  TELEPHONE  STATISTICS.— It  is  stated  from  Bos- 
ton that  President  Vail,  of  the  .\merican  Telephone  &  Telegraph 
Company,  has  clecided  to  discontinue  issuing  the  monthly  state- 
ments of  instrument  output  and  to  substitute  in  their  place  a 
statement  which  will  show  the  actual  gain  in  new  subscribers 
from  tnonth  to  month.  The  monthly  statement  has  shown  the 
movement  of  instriimerts  between  the  parent  company  which 
owns  them  and  the  associate  or  licensed  companies  which  rent 
them.  The  actual  gains  or  losses  in  subscribers'  stations  from 
month  to  month,  which,  of  course,  measure  the  earning  power 
of  the  Bell  system,  are  not  shown  by  the  monthly  figures  of 
instrument  output.  In  recent  months  the  instrument  slatcmcnls 
have  required  constant  explanation  and  it  has  been  deemed  bet- 
ter policy  to  abandon  them  entirely  and  put  out  figures  which 
give  actual  results.  Formerly  every  station  was  counted  as  two 
instruments,  one  transmitter  and  one  receiver,  which  also  led  to 
confusion  and  mistake. 

TELEPHONY  IN  AUSTR.\LLA.— Tenders  arc  invited  by 
the  Conunonwealth  of  .Australia  until  Jan.  8,  iQoR.  for  the  sup- 
ply and  delivery  of  one  coirmion  battery  switchboard  and  .^000 
-ubscribcrs'  telephones.  Full  particulars,  specificalions.  bid 
forms,  etc.,  may  be  obtained  from  the  office  of  the  Postmastcr- 
ficneral.  Melbourne,  Australia,  or  the  Commonwealth  Office*. 
72  Victoria  Street.  S.  W..  Ij:>ndon.  England. 


EXPORT  TRADE  FIGLRES.— The  chief  of  the  Bureau  of 
Statistics,  Department  of  Commerce  and  Labor,  reports  the 
foreign  trade  of  the  United  States  for  July  and  for  the  seven 
months  ended  July  as  follows ; 


July.  190;. 

Imports     $124,764,063 

Exports    128,765,354 


1906. 

$107,621,490 

111.550,440 


1905. 
$84,512,606 
107.930.421 


Excess     exports.   $4,001,291 
Seven  months  ended  .Tuly 

Imports     $  876,043. 246  ' 

Exports     1.069,215,726 


$3,928,950 


$744,980,820 
969.393.168 


Excess  exports.$ 1 93. 1 72,480         $224,412,348         $174,445,404 
It  will  be  seen  that  while  there  was  a  splendid  expansion  in 
exports  the  great  increase  in  iinports  kept  the  trade  balance  in 
iiur  favor  down  to  .1  small  figure. 

STEAM  TURBINE  PLANTS— Contracts  have  recently 
been  closed  with  two  municipalities  for  Allis-Chalmers  turbine 
units,  one  for  Columbus,  Ohio,  and  one  for  Dunkirk.  X.  Y.  The 
turbine  for  Columbus  is  a  looo-kw  machine  direct-connected  to 
a  lOOO-kw  alternator  of  the  same  design  wound  for  60  cycles, 
three-phase.  2300  volts.  The  Dunkirk  unit  is  to  be  a  500-kw 
turbine  direct-connected  to  a  500-kw  Allis-Chalmers  alterna- 
^^r  wound  for  60  cycles,  two-phas".  2300  \olts. 

OPEXIXG  FOR  PLAXT.— Mr.  P.  J.  Fulcher.  secretary  and 
treasurer  of  the  Grottoes  Board  of  Trade,  Grottoes,  Va.,  states 
in  a  letter  just  received  that  the  town  has  no  electric  lamps,  but 
needs  them.  The  town  is  open,  he  says,  to  a  proposition  from 
some  one  who  would  like  to  put  in  the  plant  as  a  promising 
investment  and  he  invites  correspondence  on  the  subject. 


Financial  Intelligence. 


THE  WEEK  IX  WALL  STREET.— General  conditions  of 
demoralization  were  in  evidence  in  Wall  Street  last  week,  and  a 
remarkable  decline  in  values  took  place.  The  strike  of  the 
telegraphers  was  not  much  of  a  factor,  but  the  receivership  for 
the  Pope  Manufacturing  Company,  which  was  unable  to  renew 
its  loans,  created  a  very  uneasy  and  dispirited  feeling,  as  it  was 
inferred  and  even  rumored  that  other  industrial  concerns  might 
be  in  the  same  state.  The  scarcity  of  money  was  reflected  in 
the  failure  of  New  York  City  to  sell  its  $15,000,000  of  bonds, 
and  the  actual  tightness  abroad  was  indicated  by  the  increase  in 
the  Bank  of   England   rate  to  4  per  cent.     In   fact,  while  the 
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Elec.    Storage    Battery..^?         46  Phila.    Traction    93  — 

Elcc.    Stor.    Battery   pfd.  —         — 

attitude  and  action  of  the  Kovernmcnt  and  state  authorities  in 
this  country  toward  "bad  trusts"  and  the  railroads  have  done 
much  to  bring  securities  to  their  present  low  level,  il  is  seen 
that  the  depression  in  stocks  and  the  linancial  stringency  are 
world  wide,  although  our  own  market  seems  more  sensitive 
than  the  others.  Yet  there  are  soiue  good  signs  in  the  situation. 
an<l  in  a  quiet  way  many  purchases  of  good  securities  are  being 
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made  at  the  present  range  of  prices.  Railway  gross  earnings 
still  advance  notably,  and  a  gain  of  not  less  than  11.4  per  cent 
was  shown  for  July,  the  Pacific  roads  reaching  a  gain  of  not 
less  than  19.4.  Of  cotirse  the  net  is  relatively  not  so  great 
because  of  higher  wages  and  increased  expenses,  but  it  is  clear 
that  the  roads  are  doing  a  business  that  taxes  their  capacity. 
Crops,  moreover,  have  improved  in  prospect  generally,  and  the 
treasury  will  relieve  the  monetary  strain  during  the  crop  move- 
ment. The  range  of  prices  is  indicated  by  our  table  of  quota- 
tions. 

MERGER  IN'  NEW  JERSEY.— The  announcement  has  been 
made  officially  that  a  merger  of  the  street  railway  companies 
controlled  by  the  Public  Service  Corporation  will  be  made  in  a 
■corporation  known  as  the  Public  Service  Street  Railway  Com- 
pany, with  a  capital  of  $38,000,000,  consisting  of  380,000  shares 
at  a  par  value  of  $100  in  cash.  The  securities  of  the 
various  trolley  companies  now  owned  by  the  Public  Service 
Corporation  will  be  turned  over  to  protect  the  new  street 
railway  conipanj',  which  will  be  subordinate  to  the  present 
Public  Service  Corporation.  The  parties  to  the  plan  are 
named  in  an  agreement,  dated  July  30  last,  as  the  North  Jer- 
sey Street  Railway  Company,  the  Jersey  City,  Hoboken  & 
Paterson  Street  Railway  Company,  formed  by  the  merging 
of  the  Paterson  Central  iHectric  Company.  Saddle  River  Trac- 
tion Company,  Palisade  Railroad  Company,  White  Line  Trac- 
tion Company,  Paterson,  Passaic  &  Rutherford  Electric  Rail- 
way Company,  Jersey  City,  Hoboken  &  Rutherford  Electric 
Railway  Company,  and  Paterson  liorso  Railroad  Company, 
and  the  United  Street  Railway  Company  of  Central  New  Jer- 
sey, formed  by  merging  the  Elizabeth  &  Raritan  River  Street 
Railway  Company  and  Elizabeth  &  Plainfield  Central  Jersey 
Railway  Company.  The  officers  of  the  consolidated  company, 
who  shall  hold  their  respective  offices  for  the  first  year  or 
until  others  are  chosen  in  their  places,  are :  President,  Thomas 
N.  McCarter,  Runison,  N.  J. ;  vice-presidents,  Charles  A.  Ster- 
ling, East  Orange ;  Albert  B.  Carlton,  Elizabeth ;  John  J.  Bur- 
leigh, Merchantville ;  secretary,  Frederick  Evans,  New  York : 
assistant  secretary,  Henry  C.  Stevenson,  Newark :  treasurer, 
James  P.  Dusenberry,  Newark;  assistant  treasurer,  Robert  D. 
Miller,  Jersey  City. 

THIRD  MISSOURI  DAM.— A  special  telegram  from 
Helena,  Mont.,  of  Aug.  15,  says ;  'The  return  of  e.x-Gov. 
S.  T.  Hauser  from  New  York  with  the  announcement  that 
funds  had  been  provided  for  the  building  of  a  third  great  dam 
across  the  Missouri  River,  and  the  further  statement  that  part 
of  the  electric  power  thus  developed  would  be  utilized  for  the 
Helena-Butte  electric  line,  means  much  for  the  mining  industry 
of  central  Montana.  Not  only  will  cheap  power  be  furnished 
for  the  immense  district  between  the  two  cities,  but  also  trans- 
portation to  smelters  for  mineral  output  will  be  available  at  a 
nominal  cost.  This  will  apply  to  both  East  Helena  and  Butte, 
but  as  the  one  commercial  smelter  in  the  latter  city  is  over 
taxed  with  Senator  Clark's  output.  East  Helena  will  be  the 
chief  beneficiary.  So  crowded  are  the  Anaconda  and  Great 
Falls  smelters  that  there  is  reason  to  believe  the  .\malga- 
maled  will  build  a  third  plant  on  the  shores  of  Lake  Hauser, 
created  by  the  backwaters  of  the  second  dam.  Arfialgamated 
interests  arc  largely  behind  the  three  dams  and  also  the  Butte 
electric  road.  Another  reason  for  selecting  the  Lake  Hauser 
site  is  found  in  that  a  perfect  and  perpetual  dump  would  be 
found  in  the  Missouri  River,  thus  obviating  all  lawsuits  for 
•damaged  property,  as  was  the  case  at  Anaconda  and  Boulder. 
That  stream  would  furnish  the  power  to  haul  the  ores  to  the 
smelter  and  take  care  of  all  refuse  matter  and  at  far  less  cost 
than  railroad  transportation.  Gov.  Hauser  said  this  matter 
was  in  abeyance  and  not  ripe  for  definite  statements  as  yet. 
That  it  will  be  ultimately  built,  however,  admits  of  no  doubt. 
The  new  electric  line  will  tap  Corbin,  Boulder,  Basin,  the  Eva 
May  and  many  other  well  known  districts." 

MILWAUKEE  FRANCHISES.— A  special  dispatch  from 
Milwaukee  of  Aug.  17  says:  "Suit  to  annul  the  franchises  that 
were  granted  the  Milwaukee  Electric  Railway  &  Light  Com- 
pany was  begun  yester  lay  by  the  state  against  the  company, 
the  city  of  Milwaukee,  the  North  .\nierican  Company,  its  offi- 
cers and  the  members  of  the  1900  Common  Council  who  voted 
for  the  franchise.  .Among  the  defendants  are  John  I.  Beggs 
and  Charles  F.  Pfistcr,  of  this  city;  Silas  W.  Burt,  W.  N. 
Cromwell,  George  R.  Sheldon,  Charles  W.  Wetmore,  all  of 
New  York,  and  dire.Mors  of  the  street  railway  company:  for- 
mer Mayor  D.  S.  Rose  and  members  of  the  Council  of  1000. 
"  The  suit  has  been  commenced  on  allegations  of   District   At- 


torjiey  McGovern,  of  this  city.  On  the  strength  of  it  the  at- 
torney-general makes  an  affidavit  that  the  franchises  were 
obtained  through  corrupt  practices ;  that  the  directors  of  the 
company  expended  sums  of  money  in  corrupting  Mayor  Rose 
and  the  Council,  and  the  court  is  asked  to  suspend  the  offi- 
cials of  the  street  railway  and  the  North  American  Com- 
pany from  office  and  compel  them  to  return  the  sums  to  the 
treasury  of  the  companies  and  then  to  annul  the  franchises. 
Similar  actions  have  been  started  by  the  same  persons  back  of 
the  suit  during  the  past  few  years,  but  they  have  invariably 
failed.  In  addition  to  beginning  the  suit  an  order  has  been 
issued  by  Court  Commissioner  Donnelly  compelling  the  de- 
fendants to  appear  before  him  on  Aug.  26  and  answer  all  ques- 
tions as  to  how  the  franchises  were  obtained.  The  books  of 
the  North  American  Company  and  the  street  railway  com- 
pany are  also  demanded." 

U.  S.  INDEPENDENT  TELEPHONE.— The  reorganiza- 
tion committee  of  the  United  States  Independent  Telephone 
Company,  of  Rochester,  and  of  the  Independent  Telephone 
Securities  Company  made  announcement  last  week  that  they 
had  completed  their  plan  for  a  readjustment  of  the  finances 
of  both  concerns.  The  mortgages  securing  the  bonds  of  both 
companies  will  be  foreclosed  and  a  new  corporation  organized 
under  New  York  laws  to  take  over  the  securities  purchased. 
The  new  company  will  be  capitalized  at  $6,000,000,  and  will 
execute  a  mortgage  to  secure  a  bond  issue  of  $5,000,000,  which 
will  have  a  sliding  scale  of  interest,  4  per  cent  for  the  first 
year,  5  per  cent  for  the  second  year,  and  6  per  cent  thereafter. 
Of  these  bonds  $3,250,000  will  be  issued,  which  will  be  secured 
by  the  pledge  of  all  the  securities  owned  by  the  United  States 
Independent  Telephone  Company  and  now  subject  [u  its  mort- 
gage, except  the  stock  of  the  New  York  Independent  Telephone 
Company.  In  addition  to  these  all  the  stocks  and  bonds  of  the 
Independent  Telephone  Companj'  of  Syracuse  and  the  Home 
Telephone  Company  of  Utica  now  held  by  the  Independent 
Telephone  Securities  Company  will  go  to  further  secure  the 
tnortgagc.  Each  bondholder  who  desires  to  participate  in  this 
plan  must  subscribe  to  bonds  of  the  new  corporation  to  the 
extent  of  20  per  cent  of  his  present  bond  holdings.  The  new 
bonds  are  convertible  into  stock  at  par,  and  the  bondholders 
will  have  the  right  to  select  the  majority  of  the  directors  of 
the  new  company  for  an  indefinite  period. 

DIVIDENDS.— Directors  of  the  London  Metropolitan  Dis- 
trict Railway  have  declared  a  dividend  of  1^  per  cent  for  the 
last  six  months  on  its  4  per  cent  guaranteed  stock.  Up  to  1899 
the  full  4  per  cent  was  regularly  paid,  but  since  that  time 
the  yearly  rate  has  ranged  from  2ii  per  cent  in  1901  to 
15-16  per  cent  in  1905.  The  regular  semi-annual  di\idend  of 
$3  per  share  has  been  declared  on  the  preferred  stock  of  the 
Northern  Texas  Electric  Company,  of  Fort  Worth,  Tex.,  pay- 
able Sept.  3,  1907.  Directors  of  the  Georgia  Railway  &  Elec- 
tric Company  have  declared  the  regular  quarterly  dividend  of 
i'/<  per  cent  on  the  common  stock,  payable  .A.ug.  20.  Directors 
of  the  Galveston  Electric  Company  have  declared  the  regular 
semi-annual  dividend  of  $3  per  share  on  the  preferred  stock. 
payable  Sept.  3.  Directors  of  the  Kansas  City  Railway  &  Light 
Company  have  declared  the  regtilar  quarterly  dividend  of  l^ 
per  cent  on  the  preferred  stock,  payable  Sept.  2.  Directors  of 
the  Terre  Haute  Traction  &  Light  Company  have  declared  the 
regular  semi-annual  dividend  of  $3  per  share  on  the  preferred 
stock,  payable  Sept.  i. 

CONSOLID-ATED  G.AS— The  Consolidated  Gas  Company, 
of  New  York,  has  sold  to  N.  W.  Harris  &  Co.  $5,000,000  of 
one-year  6  per  cent  notes.  The  money  is  to  be  used  for  general 
corporate  purposes,  to  complete  the  first  unit  of  the  gas  plant 
at  .\storia  and  for  additional,  equipment  for  the  electrical  de- 
partment of  the  business.  It  is  understood  that  practically  all 
the  issue  has  been  placed  with  investors  at  99.  On  the  Stock 
Exchange  yesterday  Consolidated  Gas  stock  broke  zVi  points. 
to  104.  partly  on  account  of  the  news  of  the  loan.  In  1904  the 
stockholders  subscribed  for  $20,000,000  of  6  per  cent  deben- 
ture bonds  to  supply  funds  for  the  Astoria  plant. 

NORTHERN  OHIO  EARNINGS.— With  the  year  endinjf 
July  31  the  Northern  Ohio  Traction  &  Light  Company  earned 
3  per  cent  on  its  capital  stock,  .\fter  deducting  the  bond 
interest  and  the  interest  on  the  floating  debt,  the  surplus  for 
stock  was  $241,000.  which  is  a  little  over  3  per  cent  on 
$7,938,000  stock  outstanding.  It  is  believed  that  .the  company 
will  earn  4  per  cent    on  the  capital  stock  during  the  calendar 
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BIRMINGHAM,  ALA.— The  Birmingham  Railway,  Light  &  Power 
Company  has  filed  a  blanket  mortgage  for  $25,000,000  in  fa^or  of  the 
Old  Colony  Trust  Company,  of  Boston,  Mass.,  the  proceeds  to  be  used 
for  retiring  the  outstanding  securities  and  the  enlargement  and  exten- 
sions of  its  railway  system,  power  plant,  etc.  The  first  work  will  be  the 
building  of  a  large  power  house  north  of  the  city  on  a  site  purchased 
last  year. 

CLANTON,  ALA.— The  Electric  Light  Company  of  this  city  is  working 
on  its  plant,  and  it  is  its  intention  to  have  lights  all  over  town  in  a  very 
short  time. 

CL.VRESHOLM,  ALA.— The  electric  lighting  plant  of  the  Claresholm 
Milling  &  Elevator  Company  was  destroyed  by  fire.  This  plant  supplied 
electricity  for  lighting  and  power  purposes  for  the  entire  town.  The  plant 
will   be   rebuilt. 

GOODWATER,  ALA. — ^The  new  electric  light  plant  was  put  into 
operation  Aug.  9  for  the  first  time.  The  plant  is  owned  by  the  city  and 
run   by    water   power. 

ONEONTA,  ALA. — The  Oneonta  Telephone  Company  has  sold  its  line 
from  this  city  to  Jfunt,  via  Rosa,  Cleveland  and  Blountsville,  to  the 
Blount   County   Consolidated  Telephone  Company. 

SEWARD,  AL.\SKA. — The  Seward  Light  &  Power  Company  is  con- 
templating installing  a  loo-hp  engine  in  its  plant.  A.  P.  Dickinson  is  sec- 
retary  and   manager. 

BEEBE,  ARK. — We  are  informed  that  there  is  some  talk  here  of  con- 
structing water  works  and  an  electric  light  plant,  but  nothing  definite  has 
yet  been  done. 

HOT  SPRINGS,  ARK. — The  City  Council  has  granted  to  Atwood 
Benton,  representing  the  Consumers'  Electric  Company,  a  franchise  for 
an  electric  light  plant  to  be  completed  within  a  year.  The  cost  of  the 
plant  is  estimated  at  about  $135,000. 

HOT  SPRINGS,  ARK. — According  to  announcement  just  made,  a  new 
electric  power  plant,  to  cost  over  $135,000,  is  to  be  commenced  within  60 
days  by  Atwood  Benton.  Mr.  Benton  says  that  the  rate  for  electricity 
will  be  from  j  J  to  7  cents  per  kw-hour.  A  franchise  fixing  the  price  as 
above  has  been  granted  by  the  City  Council.  The  Webster  Gas  Engine 
Company,  of  Kansas  City,  is  said  to  be  behind  the  project. 

CALISTOGA,  CAL— The  Board  of  Trustees  of  the  village  has  adver- 
tised the  application  for  the  sale  of  franchise  made  by  Henry  Brown. 
The  period  of  the  franchise  is  50  years,  and  the  purpose  is  to  erect  poles 
and  wires  for  transmitting  electricity  and  for  constructing  a  general  elec- 
tric light  system. 

FRESNO,  CAL. — The  City  Council  has  refused  the  application  of  the 
Mutual  Electric  Light  Company  for  a  franchise  in  Chinatown  and  on 
certain    streets   of  the  city. 

LODI,  CAL. — Owing  to  some  trouble  with  the  flumes  of  the  American 
River  Electric  Company  this  city  has  been  without  electricity,  save  for  two 
or  three  hours  at  night,  for  a  number  of  weeks.  These  troubles  have  now 
been   remedied  and  electricity  is  being  supplied  as  usual. 

OROVILLE,  CAL— Temporary  restraining  orders  were  issued  Aug.  6 
by  Judge  Van  Fleet  in  the  United  States  Circuit  Court  setting  aside  the 
ordinances  passed  by  the  Oroville  trustees,  which  fixed  the  light  and 
water  rates  in  Oroville.  The  company  in  a  suit  filed  .■\ug.  6  maintains 
that  Ihc  rates  fixed  in  the  ordinances  were  too  low,  and  charges  that  the 
trustees  in  passing  the  ordinances  were  influenced  by  the  platform  of  the 
Independent    Municipal    League. 

SACRAMENTO,  CAL.- -W.  II.  Devlin  has  made  an  amended  apfili 
cation  and  ordinance  for  a  50-ycar  franchise  for  a  railway  by  the  Sacra- 
mento Southern  Railway  Company.  The  Western  Pacific  Company  also 
put  in  the  amended  petition  for  a  5o-year  franchise.  The  latter  company 
proposes  to  grant  an  easement  over  its  subway  embankment  to  the  North- 
ern  Electric  Company. 

SAN  FRANCISCO,  CAL— Work  has  already  been  begun  on  the  elec- 
trification of  the  lines  of  the  Southern  Pacific  Railroad  in  Alameda.  A 
new  power  house  is  now  being  built  at  Fruitdale. 

SAN  FRANCISCO,  C.SL— The  City  Electric  Company  has  filed  a 
mortgage  upon  its  properties  in  this  city  to  secure  a  $5,000,000,  5  per  cent, 
30  year  bond  issue,  underwritten  by  the  Central  Trust  Company  of  Cali- 
fornia. 

SAN  FRANCISCO.  CAL.— Miller  &  Lux  are  cont^mpUling  the  installa- 
tion of  a  complete  power  plant  for  their  abattoir  and  packing  house  on 
East  Kentucky  Street.  The  plant  will  have  suflicirnt  boiler  capacity  for 
the  packing  house,  refrigerating  machines  and  electric  power  plant.  Plans 
may  be  seen  at  the  office  of  B  Carroll  Shipman,  604  Mission  Street,  elec- 
trical   engineer. 


SAX  FRANCISCO.  CAL— The  Board  of  Supervisors  has  passed  an 
ordinance  calling  for  the  burying  of  all  electric  light,  telegraph,  telephone 
and  street  railway  wires  within  eighteen  months,  under  a  penalty  of  not 
less  than  $200  or  more  than  $500  for  each  day  any  poles,  wires,  cables 
or  apparatus  remain  overhead  after  that  time. 

S.^NTA  CLARA,  CAL.— The  work  of  running  a  branch  of  the  Inter- 
urban  railroad  from  the  Meridian  to  the  Santa  Clara  depot  will  be  com- 
menced. 

SAN  JOSE,  C.\L. — ^The  franchise  to  erect  poles  and  wires  for  trans- 
mitting electricity,  petitioned  for  by  J.  A.  Belloli,  is  offered  for  sale- 
Bids  will  be  opened  Sept  16. 

STOCKTON,  CAL.— The  Stanislaus  Electric  Power  Company,  which, 
has  spent  many  millions  in  the  erection  of  vast  power  plants  and  reser- 
voirs on  the  Stanislaus  River,  will  supply  this  city  with  electricity  by  the 
first  of  next  February.  The  company  is  now  securing  right  of  way  for 
a  pole  line  to  San  Francisco,  crossing  through  the  southern  part  of  San 
Joaquin  County.  Steel  towers  50  ft.  high  and  set  1000  ft.  apart  will  be 
used  for  the  transmission  line.  The  company's  plant  on  the  Stanislaus 
River,  east  of  Vallecito,  will  supply  30,000  horse-power,  and  as  soon  as- 
this  is  in  operation  a  duplicate  plant  will  be  built. 

WILLOWS,  CAL.— The  Snow  Mountain  Power  Company  has  been 
granted  a  franchise  by  the  Board  of  Supervisors  to  erect  poles  and  string 
wires  in  this  county.  .-\  party  of  surveyors  of  the  company  is  now  at 
work  laying  out  the  location  of  a  pole  line.  This  is  the  company'  which 
has  tunneled  Eel  River  for  its  water  power,  and  will  be  in  the  field  as  a 
rival  to  the  California  Gas  &  Electric  Corporation,  which  now  has  a 
monopoly  of  the  light  and  power  business  in  Petaluma,  Santa  Rosa,  San 
Rafael,  Napa  and  a  dozen  other  cities. 

L.-^  JUNT.A,  COL. — The  .-Xrkansas  Valley  Traction  Company  has  been 
oiganized  with  a  capital  stock  of  $100,000  to  construct  ail  electric  railway 
here  and  to  run  an  interurban  line  to  Rocky  Ford,  and  to  'give  Rocky 
Ford  a  local  street  car  service. 

CANA.AN,  CONN. — The  Berkshire  Power  Company  has  completed  its 
tiansmission  line  to  Millertown,  N.  Y..  from  the  plant  near  Canaan  for 
the  purpose   of  lighting  the  town   with   electricity. 

HARTFORD,  CONN. — The  United  Telephone  Company  is  Contemplat- 
ing making  improvements  to  its  system,  which  will  involve  an  expendi- 
ture of  about  $10,000.  The  greater  part  of  the  work  will  be  at  Hunt- 
ington and  Bluffton.  The  company  intends,  it  is  said,  installing  three 
new   systems   in   this  county. 

SOUTH  MANCHESTER,  CONN.— The  Glastonbury  Power  Company  is 
changing  its  system  from  2-wire  to  3-wire.  by  means  of  which  it  expects 
to  give  better  service. 

WILMINGTON,  DEL— The  Street  and  Sewer  Department  is  reported 
to  be  considering  the  question  of  building  a  system  of  conduits  for  city 
wires,   the   space  to  be  sublet   to  companies  using  wires. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department,  Washington,  D.  C,  until  -\ug.  27, 
to  furnish  at  the  navy  yards  and  naval  stations  a  quantity  of  supplies  as 
follows:  Naval  Academy,  Annapolis,  Md.,  schedule  166 — turbo-generator, 
etc.  Washington,  D.  C,  schedule  213 — motors.  Norfolk,  Va..  schedule 
208 — electrical  instruments,  battery  cells,  electrical  supplies,  etc.;  schedule 
215 — electric  spares;  schedule  218 — electrical  wire  and  cable,  volt-meters, 
etc.  Charleston,  S.  C,  schedule  165 — rotary  shear;  schedule  215 — 
motor  drive.  Applications  for  proposals  should  designate  the  number 
desired.     E.   B.   Rogers,  Paymaster  General,  U.  S.   N. 

JACKSONVILLE,  FLA.— The  Town  Council,  at  a  recent  meeting, 
passed  to  its  final  reading  the  ordinance  granting  an  electric  light  fran- 
chise to  Charles  Isted  and  associates. 

ATLANT.V.  GA.— The  municipal  electric  lighting  plant,  now  under  con- 
struction at  Edgcwood,  will  be  completed  by  Sept.   i.^;. 

ATLANTA,  GA.— The  bill  introduced  by  Senator  Farmer  authorizing 
water  power  corporations  to  exercise  the  right  of  eminent  domain  over  the 
property  of  individuals  was  passed  by  a  vole  of  27  to  13. 

AURORA,  ILL— The  City  Council  is  considering  the  question  of  mak- 
ing improvemcnls  to  the  electric  light  plant. 

CHANDLERVILLE,  ILL— The  city  has  granted  a  loyear  franchise 
to  an  electric  light  company  headed  by  F.  P.  Schaafer. 

CHURUBUSCO,  IND. — A  new  alternator  will  be  installed  in  the  plant 
of  the  Churubusco  Water  &  Light  Company  this  fall.  Miss  J.  Kingdon 
ii  owner  and  manager. 

CLAY  CITY.  IND. — At  a  recent  town  meeting  the  Town  Council  was 
instructed  In  olTer  a  franchise  for  an  electric  light  plant,  to  lake  the  place 
01  the  plant  destroyed  by   fire  in   May. 

COLUMBUS,  INP— The  Indiana  Heat.  Light  vSi  Power  Company  has 
taken  over  the  Columbus  Street  Railway  &  Light  Company  without  the 
exchange  of  a  dollar.  The  owners  of  the  local  properly  will  lake  stock. 
f.i  he  issued  by  the  purchasing  company,  to  the  amount  of  the  purchasing 
price.      E.    ('.    Dearth,   of   Paris,   III.,   is  now   in   rh.irge.  but   will   soon  be 
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:<Jed  ail  manager  by  Julin  Crump,  Jr.     The  new  company  promises  to 
xpend  $7S,uoo  in  new  machinery,  improvements  and  extensions. 

HUNTINGBURG,  INIJ.— The  Miessuer  Brothers  Company  will  put  in 
new   175-kw  generator  and  an  engine  of   250   hp  in  its  plant   this  fall. 
'.   G.    Kattt-rhury   is  niannKer. 


IXIJIANAPOLIS.  INI).— The  Board  of  Trustees  of  Woman's  Prison 
will  receive  bids  at  the  office  of  R.  P.  Daggett,  804  Lemeke  Building,  un- 
til .\ug.  38  for  the  installation  of  a  heating  and  lighting  plant  in  the 
Woman's  Prison.     Faunce  McKee  is  president  of  the  board. 

LEBANON,  IND.— The  Citizens'  Electric  Light  &  Ice  Company  is  con- 
templating increasing  the  capacity  of  its  plant,  and  will  install  a  i7S-kw, 
thri-e-phasi-.  6o-cyt:le,  -'.loo-voIt  generator  and  a  ::so-hp  Deisel  engine. 
G.    H.   Wing  is  manager. 

LOWELL,  IND- -The  Lowell  Light  &  Power  Company,  recently  or 
ganized  by  Clifford  Wiley,  of  Chicago.  III.,  and  which  purchased  the  local 
electric  light  plant,  is  making  arrangements  to  build  an  entirely  new  plant, 
work  on  which  will  begin  within  a  short  time.  The  eiiuipment  of  the 
plant  will  consist  of  two  i.^iohp  boilers,  with  lu-ait-rs  and  connections,  a 
125-hp  engine  and  a    125-kw  alternating-current   generator. 

MARTINSVILLE.    IND.— The   citiz. 
provements    to    the    municipal    electric 
stallation    of    a    new    dynamo,    engine 
manager. 

RATHDRUM,    IND.— The    Railulrun 


arc    contemplating    making 
It   plant,    which    include    the 


ric  Company  is  contemplat- 
ing erecting  new  transmission  lines  and  installing  new  transformers.  H. 
R.    Saunders    is    man.lger. 

WELEETKA,  I.  T.— The  Welcetka  Light  &  Power  Company  is  con- 
templating extensive  additions  and  improvements  to  its  water  works  sys- 
tem, and  may  install  a  -oo-kw  dynamo.     D.  F.  Campbell  is  manager. 

AV'OCA,  IOWA. — The  Avoca  Electric  Light  &  Power  Company  is 
planning  to  increase   its  capacity  by   installing  another  35-kw   unit. 


Burlington    Electric    Light 
to  install  a  6o-hp  gas  t-ngini 


npany 


and 


'er    Com- 
Iternator 


plant  was 


plant   thi' 


BURLINGTON,  lA 
pany  is  making  anang 
in  its  plant. 

CARROLL,    I.\.— The   Carroll   Electric   Light,   Heat  & 
sold  to  George  II.   Long,  of  Grand  Rapids,   Mich. 

GRANT,   I  A.— The  Grant  &   Elliott  Telejihone  C 
the    Vcller   line   and   will    rebuild   it. 

GUTHRIE  CENTRE,  lA.— Plans  arc  being  made  by 
Centre  Electric  J-ight  Company  to  increase  the  capacity  of 
fall.     An  engine,  generator  and  two  transformers  will  be  installed. 

NEW  LONDON,  lA. — The  citizens  are  contemplating  extending  the 
municipal  electric  lighting  system  to  Danville  to  supply  the  village  with 
electricity   for   lighting   purposes.      Gilbert  Johnson    is   manager. 

SIOL'X  CIT"!  ,  IOWA.— The  conliatl  for  li|,hting  the  streets  by  electric- 
ity has  been  awarded  to  the  Sioux  City  Gas  &  Electric  Company.  The 
■contract  is  for  10  years  an<I  the  price  is  $7.«;  per  arc  lamp  and  $20  for 
J2-cp   incandescent    lamps   per   year. 

ST.  ANSGAR.  lA— The  Wood  Working  Company  is  planning  to 
change  its  electric  plant  from  st<  .-im  to  w.itir  power.  t  H.  Miller  is 
manager. 

ANTHONV,  KAN.— The  .\nthony  Electric  Light,  Power  &  Fuel  Com 
pany  will  soon  install  an  ice  plant.     F.  L.  Bassett  is  manager. 

CANEY.  KAN.— The  Caney  Electric  Light  &  Power  Company  is  con- 
sidering the  question  ol  in-lalling  a  1  .tio-kw,  iioo-volt  generator.  John 
Hcckman,   of   Coffe>ville.   is  manager. 

GARNETT,  KAN.— The  tiarnett  Electric  Light  Company  is  contem 
plating  establishing  a  fan  circuit.     G.  B.  State  is  manager. 

GARNETT,  KAN.— The  Garnett  Electric  Light  Plant  was  sold  on  the 
15th  of  this  month  to  satisfy  the  claims  of  creditors.  The  equipment  was 
in  fairly  good  shape,  and  with  some  needed  improvements  should  make  a 
profitable  proposition. 

lOLA,  K.\X. — Extensions  and  improvements  are  contemplated  to  the 
municipal  electric  light  plant,  which  will  include  the  installation  of  a  150 
hp  tubular  boiler  and  a  100-kw,  alternating-current,  2200-volt,  6o-cycle 
gk-neratur.     W.   E.    Rutlcflge  is  superintendent. 

DAN\ILLE.  KV.— The  Danville  Light,  Power  &  Traction  Company  is 
considering  the  construction  of  an  electric  railway  in  this  city  and  an 
interurban  line,  taking  in  Lancaster,  Stamford,  Hustonville.  Junction 
City  and  Harrodsburg.  Rci)rcsentatives  of  the  Westinghouse  Company 
have  been  in  the  city  in  the  interest  of  the  company  to  prepare  estimates 
of   the   cost  of   building   the  j)roj)osed   system. 

LONDON,  KY. — Plans  are  being  made  lo  install  a  new  engine  in  the 
plant  of  the  Lonilon  Electric,  Light  &  Power  Company.  W.  P.  Raynier  is 
n-.anager. 

M.\YF1ELI),  KY.  — The  Mayfield  Water  &  Light  C'unipany  is  contem- 
plating an  extension  of  four  miles  to  its  sticet  lighting  service. 

PADUCAH.  KY.— Southern  Electric  Railroad  Company  capital  in- 
creased from  $50,000  to  $1,000,000.  The  company  proposes  to  build  an 
interurban    line    through    west    Kentucky. 

PARIS,  KY. — The  Paris  Electric  Light  Company  is  contemplating  in- 
creasing the  capacity  of  its  plant,  and  establishing  a  day  service.  The 
company  will  install  an  engine  and  boiler  to  provide  for  the  day 
r...   S.    .Mien   is  manager. 


PRINCETON,  KY.— The  Princeton  Light  *  Power  Company  ii  con- 
tcn:plating  installing  47  additional  arc  lamps.     G.  G.  Flower  is  manager. 

RICHMOND,  KY.— The  Richmond  Electric  &  Power  Company  it 
pL-inning  to  install  a  i5o-hp  boiler  in  its  plant.     A.  J.  Forl>es  is  manager. 

STURGIS,  KY. — ^The  West  Kentucky  Coal  Company  is  contemplating 
adding  new  machinery  to  its  electric  power  plant  W.  A.  Chandler  is 
manager. 

UNIONTOWN,  KY.— The  Uniuntown  Light  &  Power  Company  is  con- 
templating the  installation  of  an  additional  boiler  in  its  plant  G.  F.  Cecil 
is   manager. 

LAKE  CHARLES,  LA  —The  Lake  Charles  Ice,  Light  &  Water  Works 
Company  is  contemplating  installing  a  1  oo-kw  Wcstingbouse-Parsons  turbo- 
generator set  and  a  joo-hp  boiler  in  its  plant  in  Septemlier.  T.  J.  Bird  is 
manager. 

BELF.XST,  ME. — The  water  wheel  at  the  plant  of  the  Belfast  Gas  & 
Electric  Company  on  the  east  side  has  been  permanently  set,  and  the  new 
22S-hp    boiler    installed   and    other   improvements   n-ade. 

ELLSWORTH,  ME.— The  new  power  houae  of  the  Bar  Harbor  & 
L'nion  River  Power  Company  has  just  been  commenced.  The  coffer- 
dam on  the  east  side  of  the  river  is  nearing  completion,  and  in  a  short 
time  the  buttresses  will   be  under  construction. 

GLEN  COVE,  ME. — Work  on  the  new  power  house  extension  is  pro- 
gressing rapidly.  The  addition,  which  is  about  20  x  42  ft,  is  being  built 
of    concrete. 

NORTH  VASSALBORO,  .MAINE.— The  town  of  North  %'assalboro  is 
now  supplied  with  electric  street  latnps  of  32  candle-power.  The  electric- 
ity is  furnished  by  a  small  station  built  by  Edward  (base  at  Shoddy 
Hollow. 

PORTLAND,  ME.— Bids  will  be  received  until  SejA.  j  by  the  Board 
or  County  Commissioners  for  an  engine,  generator  an<l  electric  wiring  for 
the-   County   Building. 

SHAWMUT,  ME. — .Arrangements  have  been  made  for  lighting  the 
streets  with  electricity,  the  power  to  be  furnished  by  the  Waterville  & 
I'airfield  Railroad  &   Light  Company. 

SOUTH  BERWICK,  ME.— The  Berwick  &  Salmon  Falls  Electric 
Light  Company  is  contemplating  about  20  miles  of  extension  to  its  lines. 
I'.    E.  Proctor,  of  Wakefield,  Mass.,  is  manager. 

BL.ACKSTONE,  MASS. — The  town  has  won  its  fight  against  the  Black- 
stone  Electric  Light  Company  for  lower  rates.  The  decision  of  the  Sute 
Commission  establishes  the  price  to  be  paid  on  and  after  Sept  i,  for  street 
lighting,  as  follows:  For  arc  lamps  burning  all  night  and  every  night  in 
the  year  the  price  shall  not  exceed  $130  a  lamp  per  year;  incandescent 
lamps  of  32-cp  shall  not  exceed  in  price  $30  per  year;  and  when  each 
of  these  lamps  is  burned  until  i  o'clock  the  price  shall  not  exceed  $11; 
and  $26  per  year  respectively.  This  makes  a  reduction  of  4-4  cents  per 
lamp  per  night  for  arc  lamps  and   1.8  cent  for  incandescent  lamps. 

E.\ST  BRIDGEW.XTER,  MASS.— The  structural  work  at  the  new 
Edison  plant  will  begin  in  about  a  week.  The  cement  foundations  have 
practically  been  finished  and  the  steel  work  is  being  carted  to  the  grounds. 

EASTHAMPTON,  M.\SS.— The  Gas  and  Electric  Light  Commissioners 
have  given  notice  of  their  decision  to  go  over  the  franchise  » hich  the 
Selectmen  of  Eastbampton  had  granted  to  the  Easthampton  Electric  Com- 
pany. The  commissioners  state  in  their  report  that  there  is  not  suffi- 
cient business  for  Iwo  electric  companies  here,  the  Easthampton  Gas 
Company   being  already   in   the   field. 

HAVERHILL,  M.\SS.— The  G.  W.  J.  .Murphy  Company  has  installed 
electrical  apparatus  for  its  machinery,  which  will  hereafter  be  operated 
l,\  electricity.  The  S.  C.  Pease  &  Sons  Company  has  purchased  ma- 
chinery for  wood  working  purposes,  and  will  also  operate  its  plant  by 
electricity. 

FALL  RIVER,  MASS.— The  new  station  of  the  Fall  River  Electric 
Light  Company  is  nearing  completion,  and  it  is  hoped  that  it  will  be  in 
operation  by   Sept.    i. 

F.\LL  RIVER,  M.\SS.— The  Southern  Massachusetts  Telephone  l..-ii 
pany   has  petitioned  for  'permission   10  place  its  wires  underground  in  this 

FR.VNKLIN,  M.-\SS.— Owing  to  a  defect  in  the  boiler  of  the  electric 
light    station    the    town    was    without    light    for    two   nights. 

MILFORI),  MASS.— The  Milford  Electric  Light  &  Power  Company  has 
petitioned  the  Selectmen  for  permission  to  erect  a  transmission  line 
through  Elm  Street  from  Main  to  South  Main  and  to  the  Hopedale  town 
line.  The  company  prope*ses  to  light  the  highway  from  the  Hopedale  line 
to  South  Milford. 

NEWBURYPORT.  M.\SS.— The  Newbur>'port  Gas  &  Electric  Light 
Company  is  installing  a  new  engine  at  its  power  house  on  Beacon  .\vcnne. 

NORWOOD,  M.XSS.- The  city  streets  were  lighted  for  the  first  time 
in  30  years  by  electricity.  The  town  owns  the  poles,  wires  and.  ni  fact, 
the  whole  distribution  system,  but  the  electricity  is  supplied  by  contract. 
F.   S.  Barton  is  superintendent. 

OR.VNCE,  M.-\SS.— The  electric  lighting  plant,  after  having  In-en  dis- 
abled for  a  number  of  days,  is  again  in  operation. 

PROVINCETOWN.  MASS— The  CaiK?  Light,  Heat  &  Power  Com- 
pany  has  applied   to   the    Board  of   tias   and   Electric    Light   Commissioners 
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for  permission  to  issue  $.15,000  in  bonds,  of  which  $14^00  is  for  the  pay- 
ment of  the  cost  of  extending  its  service  to  Xorth  Truro.  Truro  and 
South  Truro. 

CRYSTAL  F.ALLS.  MICH.— Robert  Munns,  city  clerii,  writes  that  the 
contract  for  building  an  addition  to  the  power  station  lias  been  awarded 
to   the   Falkenau   Electrical   Construction   Company,   of   Chicago.   111. 

MUNI  SING.  MICH. — Announcement  is  made  of  the  sale  of  the  hold- 
ings of  the  electric  light  and  power  company  of  this  city  from  T.  R. 
Belknap  to  M.  A.  Doty. 

POXTIAC.  MICH.— The  Oakland  County  Telephone  Company  has 
been  granted  permission  by  the  City  Council  to  lay  its  wires  in  under- 
ground conduits  on  Saginaw  Street  and  Oakland  Avenue  in  this  city. 

TRA\  ERSE  CITY,  MICH.— At  an  election  to  be  held  soon  the  citi- 
zens will  vote  on  the  proposition  of  granting  a  franchise  for  a  street  rail- 
way in  this  city.  The  Carter  Construction  Company  has  applied  for  a 
70-year   franchise. 

TRENTON,  MICIL — ^The  City  Council  is  making  arrangements  to  call 
a  special  election  soon  to  vote  on  the  proposition  to  sell  the  village  elec- 
tric light  plant  and  purchase  electricity  from  a  private  company,  or  to 
rebuild  the  municipal  plant.  Through  a  decision  of  the  Supreme  Court 
the  village  must  move  the  lighting  machinery  out  of  the  water  works 
1'uilding. 

D.WVSON.  MINN.— The  village  has  bought  the  old  local  plant  and  will 
put  in  new  machinery.  The  plant  will  require  about  80-kw  capacity,  with 
a  90-hp  engine  and  two  boilers  of  70  hp  each.  Mr.  T.  \\'.  Miller  has 
been   the  manager   of  the   plant. 

ST.  PAUL.  MINN. — It  is  reported  that  the  Northwestern  Telephone 
Company  will  erect  two  new  branch  stations,  one  on  the  West  Side  and 
the  other  on  Payne  .\venue. 

H.\TTIESBURC..  .MISS.— The  Union  Electric  Company,  of  Hatli.s- 
burg.  has  applied  for  a  charter.  The  capital  of  the  comjiany  is  $5,000.  and 
.^.  N.  Sexton  and  C.  J.  Sutherland,  of  Hattiesburg.  are  reported  inter- 
ested. 

BROOKFIELD,     MO.— The    electric    plant    of    the    Brookfield    Electric 
Light  &  Power  Company,    which   was  recently  destroyed  by  fire,   is  being 
rebuilt  according  to  plans  designed  by  Percy  Markham.     A  new  boiler  and* 
a   three-phase   generator    will    soon    be    installed,    and   other    improvements 
are  contemplatd.     R.   L.    Wheeler  is  secretary. 

SPRINGFIELD,  MO. — A  new  telephone  line  will  shortly  connect  this 
city  and  West  Plains.  Citizens  of  West  Plains  and  Willow  Springs  are 
interested  in   the  new  enterprise. 

STEVENSXILLE.  MONT— Geo.  I.  Walters,  of  Victor,  is  reported  in- 
terested in  the  development  of  water  power  here  and  the  installation  of 
an   electric   light  plant. 

HELEN.V,  MONT.— It  is  announced  that  the  buildiuK  of  a  third  dam 
across  the  Missouri  River  near  here  will  shortly  be  consummated.  The 
dam  will  cost  approximately  $1,000,000,  and  with  the  two  dams  already 
built  will  develop  upward  of  50,000  horse-power.  This  will  be  utilized  to 
a  great  extent  in  the  mines,  smelters,  street  car  and  lighting  systems,  etc., 
between   Helena   and   Butte. 

ELY,  NEV. — The  Nevada-California  Power  Company  is  planning  the 
construction  of  a  transmission  line  to  Ely,  which,  it  is  claimed,  will  he 
the  longest  transmission  line  in  the  world  and  will  carry  the  highest  volt 
ap^  — 100,000  volts — from  its  power  house  at  Bishop,  Cal.  The  company 
has  entered  upon  an  era  of  construction  work  which  will  supply  practically 
all  the  mining  camps  of  Southern  Nevada.  It  expects  to  spend  $15,000.- 
000  in  the  next  ten  years.  The  power  company  now  owns  one-third  of 
the  taxable  land  of  .Mpine  County.  Cal. 

TEKAMAIl.  NEB.— The  citizens  have  voted  to  issue  bonds  for  the  con- 
st'uction  of  an   electric  light  plant. 

UNIVERSITY  PL.VCE,  NEB.— R.  E.  Shelley,  City  Clerk,  writes  that 
the  Contract  for  constructing  an  electric  light  plant  has  been  awarded  to 
Bicker  &  Lowell,  of  Universit>'  Place,  for  $3,890. 

WOOD  RIVER,  NEB. — D.  D.  O.  Kane,  village  clerk,  writes  that  the 
contract  'vill  probably  be  let  in  about  jo  days  for  the  construction  of 
wptcr   workv   and   an   electric   light  plant. 

L.\CONI.A,  N.  H.— Tic  Laconia  Electric  Company  has  installed  a  new 
"So-kw  generator,  the  output  from  which  will  be  used  for  lighting  circuits. 

C  AMDEN,  N.  J.— The  Consolidated  Lighting  Company  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $100,000.  The  incorporators  arc 
William  C.   Haines,  Theodore  B.   Fryer  and  Winfield  Ilaldwcll. 

ELBERON,  N.  J.— S.  J.  Ludlow.  Jr.,  and  E.  S.  Hill  were  appointed 
receivers  of  the  New  Jersey  Consolidated  Water  &  Light  Company,  a  cor- 
poration recently  formed  to  take  over  the  plant  and  assets  of  the  Elheion 
Water  &  Light  Company.  It  appears  that  the  defendant  company  is  vir- 
tually a  reorganization  of  the  old  Ellieron  company  and  su)iplies  a  num- 
ber of  seaside  places  adjacent  to  Deal. 

BKdilKLYN,  N  Y— Bids  will  be  received  until  .'^ept.  4  .il  the  Bu- 
reau of  Yards  and  Docks  (R.  C.  Hollyday),  Navy  Departnunt,  Washing- 
ton, i).  C,  for  furnishing  13  motor-generator  sets  and  accessories  for  the 
Brooklyn  Nary  Yard  as  per  specification  No.  1560.  The  estimated  cost 
19  $72,000. 

DUNKIRK,  N.  Y.— The  Buffalo  &  Lake  Eric  Traction  Company  is  re 
p(<rted  to  be  considering  the  conslriiclion  of  a  branch  line  from  North 
F.asl   to   Findlay   Lake. 


H.\RMONV,  N.  v.— The  Panama  Power  Company,  capital  $4,000.  has 
been   incorporated  by   Walter  Tanner  and  others. 

LITTLE  V.-VLLEY,  N.  Y'.- M.  L.  .\nsell,  village  clerk,  writes  that 
bids  will  be  received  on  Aug.  30  for  improvements  to  the  electric  light 
plant.  Probable  cost  of  work,  $10,000.  G.  S.  Boiler,  of  Little  Valley,  is 
engineer. 

NEWARK,  N.  Y.— The  Gas  &  Electric  Development  Company,  of  Phila 
delphia.  Pa.,  has  consummated  a  sale  of  the  New  Light,  Heat  &  Power 
Company,  of  Newark.  .\.  Y.,  to  Messrs.  Lothrop  &  Milldram,  of  Boston. 
Mass.  The  new  owners  expect  to  make  extensions  and  increase  the  ca 
pacity  of  the  plant. 

NEW  Y'ORK,  N.  Y. — C.  B.  J.  Snyder,  superintendent  school  build 
iiigs.  New  York  City,  has  awarded  contracts  to  T.  Fred  Jackson.  Inc., 
592  Columbus  .\venue,  for  installing  electric  equipment  in  School  66, 
Manhattan  Borough,  at  $11,785.  and  School  19.  Richmond  Borough, 
$.',120,  and  to  Grifhn  &  Company,  150  Nassau  Street,  for  School  91. 
Manhattan   Borough,  $1 5.394. 

SODUS,  N.  Y'. — Materials  have  arrived  for  the  transmission  line  which 
the  Sodus  Gas  &  Electric  Light  Company  will  soon  build  to  Williamson. 
The  local  plant  in  Williamson  will  be  abandoned  as  soon  as  the  line  is 
completed. 

ROCKY  MOUNT.  N.  C— Bids  will  be  received  until  Sept.  1  by  W.  1, 
Thorp.    Mayor,    for   $135,000    water,    light   and   street   improvement   bonfK. 

TRYON,  N.  C. — We  are  informed  that  the  plans  for  the  proposed  de 
^elopment  of  the  Tryon  Electric  Light  &  Power  Compan>'  have  been 
changed.  A  larger  plant  is  now  under  contemplation,  and  the  probable 
outlay  will  be  $110,000. 

VALLEY  CITY,  N.  I). — .Additional  machinery,  to  cost  Si.!. 000.  has  been 
ordered  for   the   electric   light  plant. 

BERBERTON,  OHIO. — The  City  Council  has  decided  to  advertise  for 
bids  for  lighting  the  streets.  The  Northern  Ohio  Traction  &  Light  Com- 
pany now  has  the  contract,  which  will  expire  soon.  Some  of  the  Council- 
men  are  in  favor  of  establishing  a  municipal  plant,  but  no  action  has  been 
taken  to  that  end  as  yet. 

BL'CYRUS,  OHIO. — It  is  reported  that  preliminary  plans  are  being 
prepared  for  a  municipal  electric  light  plant. 

COLUMBUS,  OHIO— A.  S.  Metcalf  has  filed  his  report  with  the 
Uniform  Bureau  of  Accounting  on  the  electric  light  plant  at  Ashtabula. 
.\llowing  7'/j  per  cent  depreciation,  the  net  earnings  were  $2,322.44. 
The  present  value  of  the  plant  is  $71,109.03. 

MARION,  OHIO.— The  Columbus  Northern  Railway,  Power  &  Equip 
ment  Company  has  amended  its  charter,  giving  it  authority  to  operate  an 
electric  railway  system  in  connection  with  its  power  plant.  The  conipanv 
was  organized  to  build  and  operate  the  power  plant,  which  serves  the 
Columbus.   Delaware  &   Marion  Railway  Company,  of  Columbus. 

NELSONVILLE,  OHIO. — .According  to  the  report  of  Examiner  Leslie 
Smith,  of  the  State  Bureau  of  Public  .Ucounting,  the  cost  of  lighting 
street  lamps  here  under  the  municipal  plan  is  $88.14  each.  It  is  shoivn 
that  the  expenditures  for  the  plant  some  months  were  much  larger  than 
the  receipts. 

OKLAHOMA  CITY,  OKLA.-Tlie  City  Council  granted  the  Oklahoma 
City  Street  Railway  Company  the  right  to  build  its  $180,000  power  house 
at   Bell   Isle,    which   is  outside  the  city  limits. 

WALTER.  OKLA.— The  Walte.-  Electric  Light  &  Power  Comi.aiiy  has 
been  granted  a  franchise  to  construct  a.i  electric  light  plant  at  an  esti- 
mated  cost   of   $25,000. 

BEND,  ORE. — The  city  contemplates  imrchasing  the  present  electnc 
light  plant,  and  also  contemplates  installing  a  gravity  water  system.  H. 
C.   Ellis  is  the  City   Recorder. 

EUGENE.  ORE.— Geo.  N.  Miller,  of  Eugene,  writes  that  it  is  pro 
posed  to  construct  a  power  plant  at  Swisslionie,  to  cost  between  $50,000 
and  $100,000. 

LEB.VNON,  ORE. — N.  R.  Lang  has  appropriated  400,000  cubic  inches 
of  water  from  the  south  fork  of  the  Santiam  River.  Canals  and  flumes 
will  be  built  above  Waterloo.  The  canals  will  he  10  feet  deep  and  40 
feet   wide. 

PORTLAND,  ORE.— Plans  have  been  practically  completed  for  the 
erection  of  a  $1,000,000  power  plant  on  the  head  waters  of  the  Sandy 
River,  a  few  miles  east  of  this  city,  to  furnish  electric  power  for  the 
United  Railways,  which  is  building  an  inlcrurban  line  between  Portland 
ard  Salem. 

PORTLAND,  ORE.— The  Portland  General  Electric  Company,  the  sub- 
sidiary lighting  corporation  of  the  Portland  Railway,  Light  &  Power  Com- 
pany, has  filed  plans  with  the  city  engineer  for  a  plant  costing  $200,000 
to  furnish  steam  heat  to  the  business  section  of  the  city.  Many  of  the 
largest  business  houses  and  office  buildings  have  contracted  for  heat,  and 
it  is  expected  that  the  system  will  he  in  operation  before  cold  weather 
sets  in. 

ALTOON.\.  I'A.— The  Citizens'  Electric  Light.  Heat  &  Power  Com- 
pany is  making  arrangements  to  place  its  wires  underground  in  the  cen- 
tral part  of  the  city.  The  company  has  recently  placed  an  order  for  two 
800-hp  Keclcr  boilers,  which  will  he  installed  in  about  30  days 

WOONSOl  KET,  R.  I.— A  substation  is  being  built  by  the  Rhode 
Island  Company  in  l.imerock  to  furnish  electricity  for  operating  the 
Providence  &  Burrillvillc  Railway,  which  is  at  present  supplied  by  the 
Wo,.Mv...  kei    Kleelrie   M;..  Iiine  &  P.i«er  (  oin|..-iny.     The  contract  calK  f..^ 
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the  completion  of  the  btation  by  Oct.  i.  When  completed  the  building 
will  be  equipped  with  two  sookw  rotary  converters. 

GARY,  S.  D.— The  Council  is  reported  to  be  considering  the  utilization 
of  the  water  power  here  for  a  new  lighting  system. 

RAPID  CITY,  S.  D. — Within  another  year  the  Black  Hills  will  have  a 
third  power  plant.  The  latest  company  to  enter  this  field  is  tlic  Dakota 
Power   Company. 

BRISTOL,  TENN. — The  syndicate  that  proposes  to  expend  $600,000 
in  developing  the  water  power  of  Holston  River  at  Fish  Dam  for  elec- 
trical purposes  has  obtained  a  3o-year  franchise  for  lighting  in  Bristol, 
Va.,  and  will  secure  a  similar  franchise  in  Bristol,  Tenn.  About  7000 
horse-power  will  be  developed. 

CHATTANOOGA,  TENN.— The  Chattanooga  Electric  Company  has 
been  given  the  contract  to  put  in  an  electric  light  plant  at  the  county  jail. 

KNOXVILLE,  TENN. — It  is  authorativcly  stated  that  W.  J.  Oliver,  of 
Knoxville,  will  receive  the  contract  to  construct  the  dam  and  power  house 
on  Little  Tennessee  River  for  the  Knoxville  Power  Company.  The  esti- 
mated cost  is  about  $2,500,000. 

PARK  CITY,  TENN. — The  City  Council  has  passed  on  second  reading 
an  ordinance  granting  the  Knoxville  Railway  &  Light  Company,  of  Knox- 
ville, a   franchise  to  light  the  streets  of  the  city. 

EL  PASO.  TEX. — The  City  Council  has  accepted  the  recommendation 
of  the  Mayor  to  revoke  the  franchise  of  the  Southwestern  Telegraph  & 
Telephone  Company,  and  the  city  clerk  has  been  directed  to  notify  the 
officers  of  the  company  at  Dallas  and  the  local  officers  of  such  action. 
The  officers  of  the  company  will  have  30  days  to  answer  the  allegations. 

SEGUIN,  TEX. — The  Trustees  of  the  electric  light  and  water  works 
system  have  decided  to  equip  the  power  plant  of  both  the  electric  light 
and  water  works  with  steam  power.  It  was  voted  to  issue  $5,000  for  a 
boiler  and  engine  to  be  installed  in  the  electric  light  plant.  K.  von  Boeck- 
man   is   manager. 

TEMPLE,  TEX.— Judge  Calhoun,  of  the  District  Court  of  Calhoun 
County,  has  appointed  E.  A.  Glass,  of  San  Antonio,  as  receiver  for  the 
Bell  Telephone  Company,  which  operates  independent  telephone  exchanges 
at  Temple  and   Bclton. 

DAVENPORT.  WASH.— The  Washington  Water  Power  Company, 
tuidcr  the  name  of  the  Big  Bend  Light  &  Power  Company,  will  invade 
the  Big  Bend  country  and  will  furnish  power  and  light  to  the  different 
cities  and  town  of  this  section.  Power  will  be  ready  for  delivery  by 
Jan.  I,  1908.  W.  C.  Sivyer  will  be  at  the  head.  Surveyors  are  out  lay- 
ing out  the  pole  line.     Capital  stock  of  the  comjiany  is  $300,000. 

WASHBURN,  WASH.— The  Common  Council  on  Aug.  7  passed  an 
ordinance  bonding  the  city  for  $15,000  to  purchase  the  outside  electrical 
equipment  of  the  Washburn  Electric  Light  &  Power  Company.  The  city 
expects  to  lease  from  the  lighting  comjiany  its  power  plant  until  such 
time  as  the  city  can  construct  its  own  power  plant  on  the  Sioux  River 
near  here. 

WHEELING,  W.  VA.— It  is  reported  that  the  owners  of  the  Red 
Bord  Mine  near  Tiltonsville  will  soon  erect  a  power  plant  of  its  own. 
The  company  now  secures  its  power  from  the  Wheeling  Traction  Com- 
pany. 

ASHLAND,  WIS.— The  only  bid  received  for  the  construction  of  the 
nmnicipal  electric  light  plant  was  submitted  by  W.  E.  Ule,  of  Stevens 
Point,  for  about  $130,000.     It  is  stated  that  new  bids  will  be  called  for. 

MILWAUKEE.  WIS.— R.  W.  Hunt  &  Company,  engineers,  have  pre- 
sented an  estimate  on  the  cost  of  the  first  work  proposed  on  the  munici- 
pal electric  plant  under  the  specifications  they  have  prepared.  The  esti- 
mated cost  of  the  gas  producer  plant  is  $100,000  and  of  the  engines 
$400,000. 

VANCOUVER,  B.  C— Hon.  A.  B.  Aylesworth  has  advised  the  De- 
partment of  Marine  that  there  is  nothing  in  the  terms  of  the  agreement 
with  the  Marconi  Company  to  prevent  the  Government  from  erecting 
wireless  stations  and  equipping  them  with  other  instruments.  Conse- 
quently the  Government  has  proceeded  to  establish  and  operate  wire- 
less stations  on  the  Pacific  Coast. 

TORREON,  MEX.— The  Torrcon  &  Laredo  Electric  Light  Company 
closed  the  contract  for  the  purchase  of  $200,000  worth  of  new  electrical 
equipment  to  be  installed  both  in  this  city  and  Gomez  Palacio. 


Splitdorf,   John   Splitdorf  and  J.   M.   Fisher,   of  New   York,    N.    Y. 
company  will  deal  in  electrical  specialties. 
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THE  AMERICAN  ENGINE  COMPANY,  of  Bound  Brook,  N.  J.,  has 
filed  a  certificate  increasing  its  capital  stock  from  $250,000  to  $350,000. 

THE  BAKER  MOTOR  VEHICLE  COMPANY,  of  New  York.  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $20,000.  The  directors  are 
F.  R.  White,  G.  II.  Kelly,  Cleveland,  Ohio,  and  Nath.anicl  Piatt,  of 
New  York,  N.  Y. 

THE  BATTERY  LIGHT  &  POWER  COMPANY,  of  Milwaukee,  Wis., 
has  been  incorporated  with  a  capital  stock  of  $5,000,000.  Among  the  in- 
corporators are  Fred  D.  Underwood,  F.  G.  Rice,  A.  W.  Trenholm  and 
E.  H.  Johnson.  J.  W.  Wegner,  of  Milwaukee,  is  president  of  the  com 
pany,  and  Frank  G.   Curtis  is  secretary. 

THE  SPLITDORF  LABOR.XTORV,  of  New  York,  N.  Y.,  has  been 
incorporated  with  a  capital  -lock  of  $500,000.     The  directors  are:     ITenrv 


MR.  EDW  IN  ROGERS,  of  Boston.  Mass.,  died  at  his  summer  home  at 
York  Beach.  Me.,  on  Aug.  16.  Mr.  Rogers  is  said  to  have  invented  the 
electric  push  button.  He  was  65  years  old  at  the  time  of  his  death  and 
is  survived  by  a  widow  and  daughter. 

MR.  L.  L.  DAVIS.— The  death  of  Mr.  L.  L.  Davis,  of  Springfield, 
Mass..  occurred  on  Aug.  13  at  Laconia.  N.  H.  He  had  been  ill  for  tn-o 
years  with  a  complication  of  diseases.  Mr.  Davis,  who  was  about  60 
years  old,  had  of  late  made  his  home  regularly  at  Laconia,  where  he 
had  been  accustomed  to  stay  a  good  deal  of  the  time.  He  was  the  pro- 
prietor of  the  Davis  Level  and  Tool  Company  and  the  Davis  Electric 
Manufacturing  Company.      He  leaves  one  daughter. 

MR.  DAVID  E.  EVANS.— Advices  from  Baltimore,  Md.,  of  Aug.  15, 
state  that  Mr.  David  E.  Evans,  president  of  the  Maryland  Telephone 
Company,  died  there  on  that  day  of  peritonitis.  He  was  prominent  as 
a  consulting  electrical  engineer  and  as  a  builder  of  railways.  He  was 
born  in  Wales  fifty-seven  years  ago.  While  a  young  man  there  he  won 
the  praise  of  Queen  Victoria  for  his  heroic  rescue  of  a  party  of  miners 
cut  off  below  ground  by  a  rush  of  water.  He  became  connected  at  a  very 
early  date  with  the  old  Brush  Electric  system  of  Baltimore,  under  Mr. 
Frank  J.  Morrison,  and  helped  in  the  upbuilding  of  the  modern  central 
station  industry. 


Personal. 


MR.  E.  M.  HERR,  vice-president  of  the  Wcstinghouse  Electric  * 
Manufacturing  Company,  has  sailed  for  Europe. 

MR.  C.  A.  COFFIN,  president  of  the  General  Electric  Company. 
sailed  for  Europe  last  week  and  is  not  expected  to  return  before  the  fall. 

MR.  EDWARD  D.  ADAMS  returned  recently  from  a  trip  to  Europe 
much  benefited  by  the  change,  this  vacation  being  the  first  in  some  three 
years. 

MR.  J.  D.  G.VBOURY  has  resigned  as  manager  of  the  Gadsden,  Ala- 
bama City  &  Attalla  Street  Railway,  of  Gadsden,  Ala.,  and  also  as  man- 
ager of  the  lighting  and  ice  plants  of  the  same  company. 

MR.  BION  J.  ARNOLD  has  been  visiting  New  York  City  and,  it  is 
rumored,  may  assist  the  Public  Service  Commission  in  its  proposed  ap- 
praisal of  traction  properties  in  Greater  New  York.  He  saw  members 
of  the  Commission   while  here. 

MR.  GEO.  S.  HALEY,  who  has  been  superintendent  for  several  years 
of  the  Rutland  City  Electric  Company,  has  been  appointed  general  man- 
ager of  the  Rutland  Railway,  Light  &  Power  Company,  vice  David  Fpx. 
resigned. 

MR.  GEORGE  A.  BROTHERS,  of  Hookset.  N.  H.,  has  been  apfiointed 
manager  of  the  municipal  electric  light  plant  at  Hudson,  Mass..  to  suc- 
ceed Mr.  J.  C.  Norcross,  who  resigned.  Mr.  Brothers  has  been  connected 
with  the   Manchester  Traction,   Light  &  Power  Company   for  ten  years. 

MR.  HENRY  M.  HUXLEY  has  resigned  fr„m  the  manager's  staff 
of  the  Worcester  District  of  the  .American  Steel  &  Wire  Company  to  be- 
come assistant  general  manager  of  the  Duplex  Metals  Company,  manu- 
facturers of  the  Monnot  copper-clad  wire  and  sheets,  Mr.  Huxley  will 
be  located  at  the  New  York  office,  208   Fifth  Avenue. 

MR.  L.  S.  MONTGOMERY,  who  has  until  recently  been  at  the  head 
of  the  sign  department  of  the  Mobile  Electric  Company,  of  Mobile.  Ala-, 
and  who  is  welt  known  through  his  contributions  to  the  National  Electric 
Light  Association  ]>roccedings,  has  left  the  central  station  business  to 
travel  for  the  Western  Electric  Company  in  Alabama. 

MR.  R.  C.  SMITH. — Effective  Sept.  1.  Mr.  Richard  C.  Smith,  form- 
erly of  the  American  Steel  &  Wire  Company  and  the  National  Wire 
Corporation,  has  been  appointed  sales  agent  of  the  Safety  Insulated  Wire 
&  Cable  Company,  to  take  the  place  of  Mr.  Avery  P.  Eckert.  resigned. 
Mr.   Smith  has  appointed  as  his  assistant,  Mr.  R.  C.  Wilson. 

MR.  D.WID  FOX,  who  has  been  general  manager  of  the  Rutland  R«il- 
way  Light  &  Power  Company,  of  Rutland.  Vt.,  which  company  controls 
the  Chittenden  Power  Company,  the  Pettple's  Gas  Company  and  the  Rut- 
land City  Electric  Company  has  tendered  his  resignation  and  will  leave 
Rutland  early  in  September  for  Mexico,  whither  business  interests  have 
called  him. 

MR.  C.  H.  MERZ.— U.  S.  ConsulGeneral  John  P.  Bray,  of  Mel- 
bourne, writes  that  the  government  of  the  State  of  Victoria.  -Australia,  has 
engaged  the  ser\'ices  of  Mr.  Charles  H.  Men,  one  of  the  leading  Eng- 
lish consulting  electrical  engineers,  to  report  on  the  suggested  electrifica- 
tion of  the  suburban  railways  of  the  city  of  Melbourne.  Mr.  Bray  states 
that  Mr.  Mer/.  will  arrive  in  Melbourne  in  November. 

MR.  GEORGE  ALFRED  DAMON,  managing  engineer  of  the  Ampld 
Company,  of  Chicago,  is  the  subject  of  an  extended  biographical  sketch 
by  Prof.  Mortimer  E.  Cooley  in  a  recent  issue  of  the  \tichii;an  Ttckmc, 
published  semi-annually  by  the  University  of  Michigan  Engineering 
Society.  Mr.  Damon  is  justly  one  of  the  electrical  engineering  graduates 
of  the  University  of  Michigan  of  whom  the  institution  feels  proud,  and 
i-;  one  whose  .idvice  has  been  sought  bv  njanv  a  v.-mnc  graduate 
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MR.  KEMMANN,  city  engineer  of  Berlin  and  engineer  of  the  Ele- 
vated &  Underground  Railway  of  that  cit>-.  and  Mr.  Paul  Wittig,  general 
manager  of  that  company,  are  on  a  visit  to  this  country.  Their  purpose 
is  to  investigate  the  development  of  subways  and  underground  electric 
railways  here,  particularly  the  latest  methods  of  construction,  as  their 
company  has  some  important  extensions  under  contemplation.  They  are 
planning  to  \Hsit  New  York,  Brooklyn,  Boston,  Philadelphia.  Buffalo 
and  Chicago. 

MR.  F.  B.  MALTBY,  who  has  been  connected  with  the  Panama  Canal 
work  as  principal  assistant  engineer  to  Mr.  J.  F.  Stevens,  has  resigned 
to  go  with  Dodge  &  Day,  engineers  and  constructors,  of  Philadelphia,  in 
the  capacitj-  of  chief  engineer.  He  is  a  graduate  of  the  Universitj-  of 
Illinois,  class  of  1882.  and  in  1907  received  an  honorary  degree  from 
the  same  institution.  He  has  had  a  long  experience  in  railroad  construc- 
tion work,  municipal  engineering  and  irrigation  work,  and  been  con- 
nected at  various  times  with  the  Wisconsin  Central,  Missouri  Pacific. 
Great  Western  and  Illinois  CAral  railroads.  He  had  charge  for  the 
United  States  Government  of  all  the  dredging  operations  in  the  lower 
Mississippi  River,  and  designed  and  built  tlie  lock  and  movable  dam  on 
the  Osage  River  in  Missouri  for  the  Government.  He  has  been  con- 
nected with  the  Panama  Canal  for  the  last  2' 2  years,  having  had 
charge  of  the  construction  work  of  railroads,  docks  and  wharves,  shops  and 
dredging.  He  constructed  a  cold  storage  plant,  laundry  and  bakery  in 
Panama.  Mr.  Maltby  has  designed  over  $1,250,000  worth  of  dredging 
plant  for  the  canal  work,  and  the  preliminary  plans  and  construction 
work  for  the  Great  Gatum  lock  and  dam  were  done  under  his  direction. 

MR.  GEORGE  WESTINGHOUSE  sailed  for  Europe  last  week.  The 
New  York  Times  quotes  him  as  follows;  "Mr.  George  Westinghouse, 
before  sailing  for  Europe  last  week,  spoke  optimistically  of  the  business 
outlook      He   faid  the  July  business  of  the  companies  of  which  he  is  the 


master  spirit  was  the  largest  on  record.  The  cheerful  tone  of  his  talk, 
coming  at  a  time  when  nearly  every  industrial  executive  is  voicing  somc^ 
apprehension  of  the  future,  is  characteristic  of  the  inventor.  He  is  always 
an  optimist  Last  spring,  when  his  company  was  about  to  offer  new  secu 
rities  to  its  stockholders  at  a  time  when  all  other  industrial  concerns  were 
ha\-ing  a  hard  time  to  get  new  capital  even  by  paying  a  high  premium. 
Mr.  Westinghouse  scorned  to  apply  to  banking  interests  for  underwriting. 
He  was  certain  that  the  stockholders  of  his  concern,  who  have  been  re- 
warded with  an  enormous  aggregate  of  dividends,  would  not  fail  to  take 
the  utmost  advantage  of  the  opportunity  to  get  more  stock,  regardless  of 
temporary  market  conditions.  The  securities  were  not  all  taken,  but  it 
it  safe  to  say  that  a  larger  proportion  of  stockholders  subscribed  than 
would  have  come  in  under  similar  conditions  in  a  less  'personally  con 
ducted'  enterprise.  Mr.  Westinghouse  carries  the  same  keen  enthusiasm 
into  all  the  affairs  of  his  business.  Stockholders  of  the  Westinghouse 
Electric  &  Manufacturing  Company  received  last  month,  in  addition  to 
an  annual  report,  a  supplementary  circular  which  expressed  the  presi- 
dent's superabundant  feelings  on  the  peculiar  fitness  of  his  fellow-admin- 
istrators of  the  company." 


"Business  Notes. 


THE  ELECTRIC  STORAGE  B.\TTERY  COMPANY,  Philadelphia, 
has  removed  its  San  Francisco  sales  offices  from  the  temporary  location 
at  11  Hawthorne  Street,  San  Francisco,  to  the  Crocker  Building,  that 
city,  where  they  will  be  permanently  located. 

STONE  &  WEBSTER. — ^The  Stone  &  Webster  Engineering  Corpora- 
tion, constructing  engineer,  announces  that  on  Aug.  19  it  will  begin 
occupation  of  its  own  building,  147  Milk  Street,  Boston,  comer  of 
B,-ittervmarch   Strccl. 


Weekly  Record  of  Electrical  Patents. 


UNITED    STATES    PATENTS    ISSUED    AUG.    13.    1907. 

[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  Attys.,  41  Park  Row,  N.  Y.] 

.871. 

Anderson,  St.  Louis.  Mo.  App.  filed  Feb.  23.  1007.  In  the  reduc- 
tion of  sulfid  01  es.  the  process  of  subjecting  the  ore  to  the  action  of 
an  electric  current  flowing  from  an  insoluble  anode  to  the  ore  serving 
as  a  cathode,  in  an  clectrolvic  capable  of  dissolving  the  metal  c^- 
stituents  of  the  ore  when  freed  of  its  sulphur,  then  reversing  tne 
current  whereby  the  salt  solution  thus  formed  is  decomposed  and  the 
metal  becomes  deposited  on  the  resulting  cathode,  substantially  as 
set  forthit- 

862.891.  TROLLEY  POLE  SUPPORT:  H.  \V.  Fellows,  et  at..  Holly- 
wood, Cal.  App.  filed  April  13.  1906.  Has  a  link  support  for  the 
trolley  pole.  One  of  the  link  members  is  veo'  heavy  so  as  to  move 
slowly,  and  in  case  of  rapid  upward  movement  of  the  pole  its  slow 
movement  causes  its  disengagement. 

862.916.  ELECTRICITY  MOTOR  METER:  G.  Hookham.  Birmingham. 
Eng.  App.  filed  Xov.  6,  1906.  Foucault  brake  meter  having  a  single 
powerful  magnet  with  a  pair  of  poles,  one  m  each  side  of  the  arma- 
ture disk  and  provided  with  means  for  reducing  fluid  friction  and  for 
preventing  the  passage  of  current  through  the  metal  of  the  poles. 

862.934.  TROLLEY  CATCHER  AND  RETRIE\'ER:  J.  L.  Perkins. 
Springfield,  Mass.  App.  filed  Feb.  21.  1906.  .\  trolley  retriever  of 
the  type  having  a  spring  reel  which  is  normally  restrained  against 
winding  movement  by  a  latch  or  detent. 

862,93';.  APPARATUS  FOR  WINDING  INDUCTION  COILS;  C.  A. 
Pfanstichl.  Highland  Park.  111.  App.  filed  Dec.  27.  1006.  Has  a 
holding  reel  carr>ing  the  suoply  coils  and  a  winding  head  having  a 
scries  of  coil  unit  spools  and  adapted  to  simultaneously  wind  therein 
individual  unit  windings,  the  wire  being  drawn  through  a  parra- 
fine  bath. 

862.938.  METHOD  OF  MAKING  CO-NtPLETE  FUSE  STRIPS  OF 
SAFETY  FUSES:  F.  D.  Revnolds.  Hartford.  Conn.  App.  filed  June 
16,  1906.  The  method  of  making  safety  fuse.'*  which  consists  in 
clamping  the  terminal  wires  to  he  joined  to  the  fuse  wire,  wrapping 
the  ends  of  the  fuse  wire,  and  then   soldering  the  wrapped  ends. 

862.951.  BRUSHHOLDER;  W.  L.  Waters.  Milwaukee.  Wis.  Agp. 
filed  Dec.  j,.  1904.  A  commutator  brush  having  a  rock  arm  grooved 
to  guide  the  brush  in  a  longitudinal  movement  toward  and  from  the 
commutator,  the  brush  having  a  permanent  flexible  connection  to  per- 
mit such  movement 

862.974.  SAFETY  DEVICE  FOR  TliE  IGNITION  OF  SLOW 
MATCHES:  Franz  Kammler.  Gelscnkirchcn.  Germany.  App.  filed 
March  9,  1007.  Relates  to  a  safety  device  for  the  ignition  of  slow 
matches  and  other  explosive*  which  is  particularly  adapted  for  use  in 
mines  or  pit*..     Covers  detail  features  of  construction. 

86.'.996.  PROCESS  OF  REDUCING  COMPOUNDS  AND  PRODUC- 
ING LOWf  ARRON  FERim  ALLOYS:  E.  E.  Price,  Niagara  Falls, 
N.  Y.  App.  filed  Nov.  t4.  1905.  The  process  of  reducing  refractory 
compound",  which  consists  in  percolating  a  molten  reducing  agent 
essentially  comprising  a  highly  oxidizablc  clement,  through  a  granu- 
lar body  of  the  compound,  a*;  spt  forth. 

'M.008.  ELECTRICAL  MEASURING  INSTRUMENT;  \\ .  E.  Sump- 
ner.  Birmingham.  Eng.  App.  filed  Oct.  10.  i9'>;.  Rclaten  to  instru- 
ments of  the  dynamometer  cla-^'-  intended  for  w-r  nn  altrrnaling  cur- 
rent circuits.  Provides  means  whereby  iron  may  be  used  in  the  .con- 
struction without  giving  rise  to  errors  from  variable  pcrmeabiirty, 
hysteresis,  etc. 

863.044  METHOD  OF  CHARGING  ELECTRIC  FURNACES  FOR 
PRODUCING  CARRin  FROM   LIME   AND  CARBON:   A     T    Peter- 


son. Alby.  Sweden.  App.  filed  Oct.  30,  1906.  The  process  of  pro- 
ducing carbid  which  comprises  introducing  carbid  forming  base  and 
carbon  in  separate  contacting  columns  into  an  electric  furnace,  pass- 
ing an  electric  current  through  the  column  of  carbon  to  heat  the 
same  to  reacting  temperature  at  the  sv.rface  of  contact  between  the 
two  columns. 
863.100.  INDICATOR  FOR  ELECTRICAL  MEASURING  INSTRU- 
MENTS: F.  G.  Simpson,  et  al.j  Seattle,  Wash.  App.  filed  April  29. 
1904.  Relates  to  indicators  which  may  be  installed  with  or  attached 
to  instruments  for  measuring  direct  pulsating  or  alternating  currents. 
and  aims  to  prevent  tapping  of  the  circuits  by  maliciously  disposed 
persons,  and  also  the  detection  of  grounds  and  defective  insulation. 

863,148.  RAILWAY  SIGNAL;  W.  W.  Brown,  Schenectady,  N.  Y.  App. 
filed  Feb.  14,  1906.  Mechanical  features  of  construction  of  an 
arrangement  whereby  a  single  operating  means  may  be  employed  to 
move  a  home  and  distant  semaphore  signal  successively. 

863.152.     HOIST;  J.  H.  Clark,  Schenectady.  N.  Y.     App.  filed  March   10. 

1904.  Has  an  electrical  hoisting  motor  and  current  supplying  means 
of  smaller  capacity'  than  said  motor,  whereby  said  motor  may  be  in- 
stalled without  injury  to  the  system. 

863.163.  PROTECTIVE  DEVICE  FOR  SERIES  TRANSFORMERS: 
C.  E.  Eveleth,  Schenectady.  N.  Y.  App.  filed  Nov.  12.  1904.  Has 
means  for  automatically  short-circuiting  some  of  the  turns  of  a  trans- 
former winding  when  the  e.  m.  f.  exceeds  a  certain  amount 

863,165.  CIRCUIT  CONTROL  APPARATUS;  R.  Fleming,  Lynn.  Mass. 
App.  filed  Dec  5,  1Q05.  Has  a  pair  of  flexibly  supported  normally 
stationary  contact  memhers,  a  floating  contact  between  said  normauv 
stationary  contacts,  and  electro-magnetic  means  for  moving  said  nor- 
mally stationary  members  toward  each  other  whenever  the  floating 
contact  engages  cither  of  them. 

863,175.  INDUCTION  COIL:  T.  O.  Hcinze.  Jr..  Lowell.  Mass.  App. 
filed  March  18,  1907.  Pancake  construction  of  induction  coil  having 
the  partitions  between  the  pancakes  slotted  to  receive  connecting 
wires. 

863.177.  AUTOMATIC  TRIPPING  SAFETY  DEVICE  FOR  ELEC- 
TRIC ^fOTORS:  A.  Herath.  Schenectady,  N.  Y.     App.  filed  Aug.  7, 

1905.  Provides  a  device  for  swinging  by  supporting  the  motor  upon 
the  driving  axle,  whereby  the  motor  may  be  thrown  out  of  gear  when 
the  motor  is  disconnected   for  any  reason. 

863,185.  PROTECTIVE  DEVICE  FOR  ELECTRIC  CIRCUITS;  T.  I. 
Jeffries,  Pittsfield.  Mass.  App.  filed  Nov.  22.  1004.  Has  a  single 
coil  so  arranged  that  it  controls  two  movable  member^,  one  opened 
with  a  time  limit  device  and  the  other  without.  Thus  a  single  coll 
takes  the  place  of  the  two  coils  which  have  sometimes  been  employed 
before. 

863,188.  MOTOR  CONTROL:  C,  B.  Larzelerc.  Schenectady.  N.  Y. 
App.  filed  Jan.  16,  1907.  The  method  of  changing  a  pair  of  scries 
motors  from  series  to  parallel  which  consists  in  connecting  halves  of 
each  field  in  parallel  and  then  di'iconnecting  a  half  field  of  each 
motor,  and  employing  these  half  fields  to  connect  the  motors  directly 
to  the  current  source  without  opening  the  circuit.  Is  especially 
adapted  for  electric  automobiles  in  which  two  motors  are  used  for 
driving  the  rear  wheels  and  which  it  is  important  not  to  unbalance 
in  use. 

863,201.  MEANS  FOR  PROTECTING  DYNAMO  ELECTRIC  MA- 
CHINES: C.  T.  Mosman.  Schenectady.  N.  V.  .\pp.  filed  Feb.  6, 
1903.  Has  means  for  «hortcircniting  the  armature  of  the  booster 
and  preventing  the  gcner-ition  of  current  when  it  is  short-circutied. 

863.207.  FIELD  COIL  TERMINAL  CONNECTION:  E.  W.  Olds,  Mil- 
waukee. Wis.  Apn.  filed  Oct.  r8.  1905.  Has  means  for  guiding  the 
trrminali  of  a  ficbl  i.(iil  through  the  casing  nf  a  motor  so  as  to  be 
water  tight  in  use. 
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863.2^4-  ELECTRIC  .METKK;  G.  A.  Sawin.  Swampscott.  Mash.  App. 
filed  Jan,  8,  1907.  The  meter  casing  is  so  arranged  that  convenient 
access  may  be  had  both  to  the  front  and  the  back  of  the  meter,  or 
cither,  with  the  use  of  a  minimum  numt>cr  of  sealing  pins. 

XO3.230.  TELEPHONE  REPEATER  CIRCUIT;  H.  E.  Shrecvc,  Newton. 
Mass.  App.  filed  May  4.  1906,  A  telephone  current  reinforcing  sj's- 
tern  comprising  a  mam  telephone  circuit  connecting  terminal  station 
telephone  apparatus,  a  reinforcing  circuit,  and  a  balancing  circuit, 
the  said  main,  reinforcing  and  balancing  circuits  being  all  in  induclivu 
relation   only   with   one  .-mother. 

8(.3.237.  M.\CI!INE  FOR  (ONTROLLI.NX;  POWER  OPER.VTKU 
APPARATUS  CO.\XE(  TKr»  WITH  RAILWAY  SWITCHES  AND 
SIGNALS;  J.  1).  Taylor.  Wilkinsburg,  Pa.  App.  filed  Oct.  26.  i9o.=;- 
RclatCb  to  machines  for  controlling  power  operated  apparatus  cot}- 
nected  with  railway  switches  or  signals.  Covers  means  tor  automatic- 
ally moving  a  lever  to  final  position  after  electrical  locks  have  been 
actuated  to  release  the  levers. 

»63.-:38  INDICATION  APPARATUS  FOR  SWITCH  AND  LOCK 
MOVEMENTS;  Louis  H.  Thullen.  Edgewood  Park,  Pa.  App.  filed 
.March  30,  1906.  Relates  to  indication  apparatus  used  in  interlocking 
railway  systems  usinK  riltirnatiijK  currents,  and  provides  means  where- 
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by  the  operation  of  the  indicator  is  only  effected  by  an  alternating 
current  of  predetermined  frequency. 

863,247.  METHOD  OK  AXi^  APPARATUS  FOR  TRANSMITTING 
ELECTRICAL  ENERGY:  W.  C.  Yeatman.  Chicago,  111.  App.  filed 
Feb.  7.  1 903-  The  method  of  transmitting  electrical  energ>'  which 
consists  in  impressing  an  alternating  high  frequency  potential  upon  a 
conductor  consisting  of  a  central  core  of  high  conductivity  directiv 
sttrrounded  by  a  thin  and  longitudinally  continuous  sheath  of*^  magnetic 
material,    substantially   as   described. 

863,252.  ELECTRIC  SIGXALIXG  DEVICE:  John  A.  Baker.  Galves- 
ton, Tex.  App.  filed  Xov.  30,  1906.  Electric  signaling  apparatus  by 
which  the  lowering  of  a  shelf  containing  a  writing  pad  elTects  the 
transmission  of  the  signal  used  by  watchmen,  etc. 

f*63,2§3.  TELEPHONE  RECEIVER;  W.  R.  liankhcad,  Bremerton. 
Wash.  App.  filed  Xov.  17,  1906.  Bipolar  telephone  receiver  havmg 
a  diaphragm  form  one  pole. 

863,263.  RAILWAY  SIGNAL  MECHANISM;  John  P.  Coleman,  Edge- 
wood.   Pa.      App.   filed   March    13,    1907.      Semaphore   signal   apparatus 


863.15*'.— Moist. 


making  use  of  liquid  carbonic  acid  gas  and  having  electrically  con- 
trollca  valves  by  which  the  gas  is  admitted  to  the  oi>erating  cylinders. 

863,268.  TREATMENT  OF  ALBUMINOUS  SUBSTANCES;  R.  He- 
george,  Lyon,  France.  App.  filed  Nov.  2.  1906.  Process  for  the 
treatment  of  albuminous  substances  consisting  in  diluting  same  with  a 
solution  of  chlorid  of  soilium  and  submitting  the  product  to  an  elcctro- 
Jytic  treatment  with  the  use  of  metallic  electrodes. 

■S63.293.  ELECTRIC  RESISTANCE  DEVICE;  II.  W.  Leonard.  Bronx- 
villc,  N.  Y.  App.  filed  March  21,  1905.  The  combination  of  a  rela- 
tive conductor,  and  an  infusible  composition  cmbcdrling  the  conduc- 
tor, said  composition  containing  fiuorin  and  containing  only  insoluble 
materials  as   essential    ingre<lients   when   applied  to   the   conductor. 

N63.296.  ELECTROMAGNET;  David  L.  Lin.lquisi,  Yonkcrs,  X.  Y.  App. 
filed  May  9,  1905.  An  alternating  current  magnet  in  which  tuc 
prevented   from    moving   into  cont.ict   with   the   jtolc  by  a 


tig   abutment. 


M..t,32o.  '  MEANS  FOR  SECURING  AX  ELECTRIC  LAMP  RECEP 
TACI.E  TO  A  SUPPORT:  Robert  P.  Schrivcr.  Philadelphia.  Pa. 
.\lii».  filed  April  19,  1907.  The  porcelain  of  the  receptacle  is  flanged 
ami  a  metallic  band  surrounds  said  flange  and  is  soldered  to  a  sup- 
porting surface. 

S(>3.322.  ELECTROMAGNETIC  SOUNDING  APPARATUS:  WiUiatn 
F.  Scidcl  and  Ernesto  Sassenlioff.  Elkhart,  Ind.  Anp.  filed  Sept  1. 
1906.  Patentee  ban  a  horn  or  whistle  through  whicn  air  is  impelled 
by  a  diaphragm.  Is  vibrated  at  the  required  ^uund  period  by  an 
electromagnet. 

S63.332.    elkctr(»ma(;netic  appar.\ti*s  for  railway  PUK 


POSES:  Louis  H.  Thullen.  Edgewood  Park,  Pa.  App.  filed  March 
24,  1 906.  Relates  to  electromagnetic  apparatus  comprising  electro- 
magnets and  co-acting  armaturcfi  constructed  to  ^>c  operable  at  small 
or  medium  potential  and  adapted  to  control  the  circuits  through  which 
heavy   currents    flow. 

3.334-  ELECTRIC  INSTALLATION  PIPE  CAP;  Wheeler  U.  Vibber. 
New  London,  Conn.  App,  filed  May  3,  1907  -^  P»P«  cap  having 
two  half  cones  adapted  to  be  clamped  upon  the  upper  end  of  a  pipe, 
and  means  for  covering  the  joinu  between  the  two  half  cones. 

3.3J5.  SLOW-SPEED  CIRCUIT  CONTROLLER:  Herbert  A.  Wal 
lace.  New  York,  X.  Y.  App.  filed  Dec.  13.  >9o6.  Circuit  controller 
of  the  tj'pe  in  which  the  circuit  cannot  be  closed  after  once  being 
opened  until  the  movement  of  a  mechanism  through  a  predetermined 
range.  Has  a  drum  which  it  is  nece5sar>'  to  rotate  through  a  com- 
plete rotation  to  move  the  switch  lever. 

3.338.  TELEPHONE  TRUNK  CIRCUIT:  C.  S.  Winston.  Chicago.  111. 
.\pp.  filed  Jan.  3.  1905.  In  a  telephone  system,  the  combination  with 
a  telephone  line  terminating  at  its  central  office  in  a  three-j>oint  jacl^ 
of  a  telephone  line  having  a  central  ^jurce'of  current  for  the  actuation 
of  incoming  signals  terminating  at  its  central  office  in  a  two-point 
jack,  means  to  connect  said  lines  for  conversation,  and  means  to 
supervise   said  connections,   substantially  as  described. 

3.339.  ELECTRIC  SELFWINDING  CLOCK:  Aloys  Wir»ching. 
Brooklyn,    N.    Y.      App.    filed   Nov.    28, '  1905.      Has   a   rotatable  thalt 

.  and  means  for  rotating  the  same  in  one  direirtion  and  means  for 
transmitting  the   motion   to  time  mechanism. 

3.410.      DYNAMO    CONSTRUCTION:    Henry    Leitner.    Maybury.    Wo- 
king,   England.    .\pp.    filed   June    17.    1905-      A    regulating    system    for 
dynamos    driven    by    the    wheel    axles   ( 
voltage  under  varying  speed  condition! 

3.418.  RAILW'AY  SIGNAL:  Nicola  M 
York,   N.    Y.      App.    filed   March   23.    i 
by  which  trainmen  are  notified  in  case 
improperly    taking   a    side 
adjacent    the    track    rails 
from  the  locomotive. 

3.419.  CIGAR  LIGHTER;  Thomas  B.  Murray.  Newport  News,  Va. 
App.  filed  April  24,  1906.  A  vertical  standard  carries  a  wick  and  sup- 
ports a  tilting  lever  having  a  brush  which  moves  adjacent  the  wick 
and  which   also  carries  a  cover  to  normally   pre 

3.454.  ELECTRIC  HEARING  ELEMENT;  Geo 
troit.  Mich.  App.  filed  July  9,  1906.  Resistanc 
?heel  metal  to  prod'ice  a  zigzag  path  for  the  cu 
openings  for  clamping  rods,  the  openings  of  adj 
of  alignment   to  prevent  short  circuiting. 

3.455.  ELECTRIC  SAD  IRON;  George  J.  Schneider.  Detroit.  Mich. 
App.  filed  July  9.  1906.  Electric  heater  comprising  a  body  having  an 
open  recess,  a  heating  element  insertable  in  the  recess,  and  resilient 
means  for  electrically  coupling  said  element  automatically  upon  its 
insertion. 

3.478.  DENTAL  ENGINE:  Wallace  W.  Williamson.  Syracuse.  N.  Y. 
App.  filed  Jan.  7.   1907.      Den'a!  motor  having  a  flat  disk  con«titating 
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iforn 


tnd  .\lfonso  Celcnza.  New 
Railway  signal  apparatus 
has  been  made  by  a  train 
track.  Has  special  trolleys  or  conductor:) 
which    are    engaged    by    brushes    depending 


cnt  evaporation. 
gc  J.  Schneider,  I>e- 
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rent  flow  and  having 
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863.478.     Dental  Engine 


vabic  transversely 


.509.  ELECTRIC  RAILWAY  SU;NALING  SYSTEM:  Charles  M. 
Cleavland.  Wausau,  Wis.  App.  filed  April  8.  loor.  Railroad  signal 
having    special    trolley    wires    or    conductors    laid    oelwcen    the    track 


nd  means  for  completing 
o|>erating  the  train  controller. 
;3i.     RAIL  BOND:  M.   Hawkins.  Gypsy 
1906.      Provides    a    U-shai>cd    rail    bond. 


to  the  trains  for  automatically 


a.  App.  filed  Nov.  -, 
nds  ol  which  are  re- 
of  the  rail  and  which  arc  grooved  to  re- 
ceive pyramidal  drift  pins  with  "opposite  cutting  edges." 
.569.  SIGNAL  MECHANISM:  E.  E.  Flora.  Chicago.  111.  App.  filed 
June  iS.  1906.  Details  of  construction  of  an  apparatus  for  exploding 
a  torpedo  in  the  path  of  a  tram  when  a  switch  is  open.  .Vn  electrical 
circuit  positions  a  depressablc  plate  in  the  path  of  the  wheel  flange. 
so  that  it   is  operative  to  detonate   a   torpedo. 

.508.  ELECTRIC  ARC  LA.MP:  R.  T.  Fclsch.  Boston.  Mass.  A^p. 
filed  Feb.  21.  1907.  Provides  a  solenoid  in  scries  with  the  lamp  cir- 
cuit having  a  split  core  whose  opposite  members  are  ca|>able  of  mov- 
inc  outwardiv  and  upwardiv  upon  increase  of  current  strength  in  the 
coil. 

.540,  TRAIN  CONTROLLING  APPARATUS;  J.  I^  Jones.  Kiier, 
Tcnn.  App.  filed  Dec.  10.  looo.  .\  wireless  system  by  which  trains 
approaching  within  a  danger  limit  may  be  warned,  or  when  trains 
continue  to  travel  after  receiving  one  or  more  warnings,  the  brak-c« 
Of   controlling  mechanism  will  be  acluaieil  to  stop  both  train*. 
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The  Ohio  and  Michigan  "Conventions. 

Both  the  Ohio  and  Michigan  state  electric  light  conventions 
were  held  last  week.  It  was  the  thirteenth  convention  for  the 
Ohio  Electric  Light  Association  and  the  fourth  for  the  Mich- 
igan Electric  Association.  Ohio  is  much  better  favored  as  to 
number  of  central-station  companies  in  the  state  than  is  Mich- 
igan, and  consequently  in  point  of  numbers  is  much  the  larger 
association.  The  Michigan  convention,  however,  did  equally 
as  good  work  in  a  less  ostentatious  way.  The  Michigan  associa- 
tion takes  in  men  connected  with  municipal  electric  lighting 
plants,  in  this  respect  being  unlike  most  other  state  associations ; 
hut  this  apparently  has  little  influence  on  the  attendance  and 
membership,  as  those  engaged  in  operating  any  of  the  100 
municipal  plants  in  the  state  must  usually  go  down  into  their 
own  pockets  to  meet  convention  expenses,  with  the  result  that 
they  seldom  attend.  In  the  case  of  many  municipal  plants 
also,  there  is  no  one  connected  with  the  undertaking,  owing 
to  their  small  size,  who  could  take  an  intelligent  part  in  a 
convention  of  this  kind.  In  Ohio  the  record  of  only  51  com 
panics  outside  of  the  association,  from  a  total  of  180  in  the 
state,  is  a  remarkable  one,  and  speaks  well  for  the  energy, 
tact  and  persistence  of  the  officers  as  well  as  for  the  substan- 
tial benefits  derived  from  membership.  The  Ohio  convention 
program  this  year  marked  a  radical  departure  from  those  of 
several  years  past,  the  change  being  along  lines  which  we 
advocated  at  the  close  of  last  year's  Ohio  convention^naniely, 
a  reduction  in  the  number  of  papers,  in  order  to  permit  discus- 
sion, and  having  these  papers  mainly  written  by  central 
station  men.  This  made  the  discussion  the  most  prominent 
feature  this  year,  as  it  should  be  in  any  convention.  This, 
together  with  a  convenient  and  accessible  meeting  place  like 
Toledo,  and  active  work  by  the  officers,  brought  about  an 
attendance  which  was  a  source  of  congratulation  all  around. 


How  About  Wireless  .' 

The  strike  of  telegraphers  now  in  progress,  with  the  sending 
of  messages  seriously  interfered  with  and  the  need,  real  or 
supposed,  of  guarding  thousands  of  miles  of  lines  against 
interference,  shows  that  an  inquiry  as  to  the  exact  status 
of  wireless  telegraphy  would  now  be  particularlj'  pertinent 
There  arc  divers  companies  with  manifold  installations,  and 
at  least  a  dozen  kinds  of  alleged  syntonic  devices,  and  yet 
save  for  customary  reports  of  incoming  steamers,  there  is  won- 
derfully little  doing  of  which  the  public  hears.  Every  lilllc 
while  the  press  reports  tell  of  the  marvellous  apparatus  of 
Prof.  Dr.  Von  Pumpernickel  by  which  the  messages  can  be 
made  to  do  figure-skating  all  over  the  empyrean,  always  dodging 
into  the  right  window  at  the  end  of  their  stunt,  yet  somehow 
the  stcaily  work-a-day  side  of  the  matter  still  remains  in  the 
background.  Some  attempts  at  serious  commercial  transniis 
sion  of  messages  over  rather  moderate  distances  have  signally 
failed,  and  on  the  whole  the  last  two  or  three  years  have  been 
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singularly  unproductive  except  in  prospectuses.  Of  these  there 
have  been  many  copies  per  wireless  message  sent  unless  we  are 
sadly  misinformed.  Along  the  seaboard  there  has  been  some 
reasonably  successful  work,  and  occasional  striking  feats  bear 
evidence  that  behind  all  the  dubious  experiments  and  more 
dubious  financiering  lies  something  that  the  world  really  needs. 


There  is  a  great  possibility  lurking  in  the  future,  which  has 
been  hidden  behind  a  sad  lot  nf  noisy  humbug.  It  is  high  time 
that  the  serious  workers  in  the  field  sunk  their  differences, 
scrapped  their  pet  theories  and  came  down  to  solid  business. 
We  know  of  no  really  great  advance  which  has  had  so  hard  a 
lot.  Of  course,  there  are  many  inventors  with  systems  to  pro- 
tect and  theories  to  defend,  both  here  and  abroad,  but  the 
solemn  truth  is  that  they  are  industriously  cutting  each  others' 
throats  instead  of  advancing  the  art.  It  is  a  case  where  the 
greatest  good  can  be  attained  only  by  working  in  harmony. 
Some  steps  have  already  been  taken  toward  a  consolidation 
of  some  of  the  various  interests  which  should  be  productive  of 
great  good  if  carried  far  enough.  There  are  many  outstanding 
questions  to  be  settled  and  an  enormous  amount  of  work  to 
be  done  before  the  art  gets  fairly  upon  a  commercial  basis. 
Fighting  will  not  bring  the  day  of  success  an  hour  nearer. 
We  are  disposed  to  read  the  riot  act  to  the  whole  contingent. 
Here  we  have  one  of  the  biggest  things  of  the  new  century,  a 
record  of  some  wonderful  achievements  in  long-distance  trans- 
mission of  messages,  an  almost  unlimited  field  for  marine 
usefulness  and  an  unknown  faculty  for  general  work,  which 
has  failed  of  its  mission  thus  far  for  petty  and  none  too  credit- 
able reasons.  Some  day  wireless  telegraphy  will  come  into  its 
own.  Just  now  perhaps  the  best  work  is  being  done  under  the 
auspices  of  various  Governments  for  their  own  purposes.  The 
Navy  Department  in  this  country  has  succeeded  admirably  with- 
in a  particular  sphere  of  operations,  and  is  steadily  extending 
the  scope  of  its  experiments.  It  really  seems  as  if  the  private 
enterprise  had  fallen  to  the  rear  and  governmental  activity  had 
pushed  to  the  front.  We  hope  for  better  things  and  wait 
patiently,  but  the  period  of  exploitation  seems  indefinitely  pro- 
longed, and  the  procrastination  grows  tiresome. 

Depreciation  of  Illuminants. 

These  are  the  days  when  those  who  are  about  to  invest  in 
electric  illuminants  will,  if  they  are  wise,  figure  carefully  on  the 
probable  depreciation  of  the  illuminant  that  is  to  be  installed, 
bearing  in  mind  the  new  illuminants  that  are  about  to  come 
into  the  field.  At  the  present  time  there  is  the  practical  cer- 
tainty that  there  will  soon  be  important  advances  in  both  the 
incandescent  and  the  arc  lamps  on  the  market,  but  that  does 
not  help  out  the  person  or  the  central  station  that  must  make 
an  installation  at  once  without  waiting  for  the  newcomers  to 
"arrive."  With  such  it  is  a  question  of  putting  in  that  illuminant 
which  will  involve  the  least  expenditure  for  initial  investment 
plus  operating  cost  for  the  next  two  or  three  years,  when  more 
efficient  lamps  will  be  generally  available.  Where  lamps  are 
turned  on  many  hours  per  day  the  cost  of  energy  to  the  con- 
sumer is  so  large  per  year  that  it  is  usually  best  to  install  the 
most  efficient  illuminant  that  can  bo  found,  because  the  saving 
will  be  so  great  that  tlie  installation  can  be  thrown  on  the  scrap 
pile  in  two  years  and  still  leave  the  user  ahead  of  the  game. 
Where  the  lamps  are  to  be  used  only  a  short  time  each  day, 
the  cost  of  changing  the  installation  in  two  or  three  years  be- 


comes a  much  larger  proportion  of  the  total  cost,  and  it  may 
figure  out  that  it  is  best  to  put  in  an  uneconomical  system  now 
which  will  involve  low  cost  of  future  change  rather  than  to 
save  on  operating  expenses  at  present.  Each  case  presents  its 
own  problems.  This  question  has  been  coming  up  with  great 
frequency  lately  and  we  know  of  some  important  contracts 
that  have  hinged  upon  it. 


Municipal  Bonus. 

It  deserves  note  that  New  York  City  has  been  utiable  to 
sell  its  bonds  at  the  old  rates  of  interest,  and  is  now  compelled 
to  offer  4^4  per  cent,  the  highest  rate,  it  is  said,  ever  paid  by 
the  city.  There  is  encouragement  over  the  financial  situation 
in  the  statement  that  a  Morgan  syndicate  will  take  $40,000,000 
at  that  figure,  probably  to  place  them  abroad;  but  the  real  sig- 
nificance lies  in  the  price  and  in  the  fact  that  the  city  had  ex- 
hausted its  credit  on  any  lower  basis  of  return  to  the  investor. 
It  will  be  something  to  be  spared  the  spectacle  of  a  great  city 
hawking  its  bonds  among  its  creditors  and  humble  contractor i, 
at  a  discount  virtually,  in  place  of  cash,  but  the  recent  episodes 
have  a  bright  side  in  the  necessary  implication  that  higher  rates 
of  interest  must  act  automatically  as  a  check  on  municipal 
ownership  investment.  New  York  does  not  stand  alone  in 
this  impaired  financial  condition,  and  as  our  cities  must  now 
pay  more  for  their  loans  they  will  be  less  inclined  to  plunge 
headlong  into  costly  and  foolish  experiments  of  which  the 
Williamsburg  Bridge  garbage  destructor  lighting  plant  is  only 
a  typical  example. 


Climbing  the  Alps. 

The  important  announcement  is  made  elsewhere  in  our  pages 
this  week  that  it  is  seriously  proposed  to  equip  electrically  the 
Sacramento  Division  of  the  Southern  Pacific  Railroad,  and 
that  Mr.  Frank  J.  Sprague  has  been  retained  as  consulting 
engineer  by  the  Southern  and  Union  Pacific  systems,  to  in- 
vestigate and  report  on  the  project.  The  attitude  of  Messrs. 
Harriman,  Kruttschmitt  and  Babcock  is  favorable,  which  means 
a  great  deal,  but  the  real  obstacles  and  difficulties  are  physical 
and  lie  in  the  fact  that  the  task  is  that  of  handline  electrically 
the  business  of  a  trunk  line  over  an  Alpine  range  of  mountains. 
In  this  respect  the  new  work  differentiates  itself  sharply  from 
that  which  has  been  done,  for  example,  on  the  New  York 
Central,  with  its  four  tracks  and  absence  of  grades ;  and  a 
wholly  new  set  of  conditions  has  to  be  encountered  and  over- 
come. Mr.  Sprague  has  never  yet  failed  in  anything  he  has 
attempted,  his  methods  of  attack  are  always  brilliant,  and  in- 
tense interest  will  follow  him  into  this  latest  field  of  study 
and  effort. 

That  such  a  gigantic  task  should  be  attempted,  with  the 
belief  of  the  owners  of  the  property  and  its  engineers  that 
electricity  is  adequate,  is  indeed  a  most  Striking  sign  of  the 
times  and  of  the  manner  in  which,  slowly — very  slowly,  perhaps, 
but  none  the  less  surely — the  main  lines  of  railroad  in  this 
country  are  becoming  and  will  be  electrified.  It  is  a  coincidence 
of  a  very  impressive  nature  that  we  are  able,  also,  to  print 
this  week  a  brief  statement  of  the  plans  of  the  authorities  of 
Chicago  for  the  electrification  of  all  the  trunk  roads  entering 
that  city,  thus  following  the  worthy  example  of  New  Y'ork  and 
hastening  similar  decision  in  all  the  other  great  urban  centers 
of  population. 
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The   In\£rted   Mantle. 

The  appearance  of  the  Welsbach  burner  in  the  inverted  form 
is  one  of  the  most  interesting  recent  improvements  in  the  mate- 
rials of  illumination.  From  Mr.  T.  J.  Litle's  Illuminating  En- 
gineering Society  convention  paper  we  should  judge  that  the 
earlier  difficulties  with  this  form  of  burner  had  been  in  the 
main  overcome,  although  the  thermostatic  arrangement  still 
looks  a  bit  shaky  to  those  familiar  with  such  devices.  However 
this  may  be,  the  inverted  mantle  is  apparently  with  us  to  stay 
and  one  can  hardly  doubt  that  it  will  be  an  important  factor  in 
competition  between  electricity  and  gas.  Viewing  the  subject 
broadly,  this  competition  improves  business  all  along  the  line, 
and  in  the  long  run  it  is  a  good  thing  however  annoying  it  may 
at  times  be.  The  inverted  burner  is  not  quite  so  efficient  in  total 
light  emitted  as  the  usual  form,  although  it  delivers  much  more 
useful  light  It  extends  the  field  of  competition  by  the  readiness 
with  which  it  can  be  applied  in  cases  to  which  the  ordinary 
Welsbach  is  ill  fitted.  If  it  can  aid  in  forcing  those  who  deal  in 
electric  light  into  paying  a  little  more  attention  to -domestic 
lighting  and  other  classes  of  small  consumers,  it  will  in  the  end 
prove  a  capital  thing  for  the  electrical  business,  and  will  cer- 
tainly stimulate  the  improvement  of  electric  lamps  and  their 
applications.  The  inverted  burner  is  extremely  well  adapted 
for  domestic  use  on  account  of  its  convenient   form. 

It  has,  however,  the  same  difficulty  that  inheres  in  the  whole 
class  of  mantle  burners,  that  is,  a  peculiarly  offensive  color 
when  the  mantle  is  beyond  the  first  freshness  of  youth.  Of 
course,  it  has  not  the  graveyard  suggestions  of  the  mercury  arc, 
but  it  is,  to  put  it  mildly,  trying  to  a  delicate  complexion. 
From  time  to  time  within  the  last  few  years  we  have  heard 
of  "our  new  type  Z  mantle,  that  gives  a  pure  white  light."  We 
have  hunted  high  and  low  for  that  mantle,  but  it  can  be  lo- 
cated only  in  the  eternal  about-to-be.  All  the  mantles  which  are 
to  be  purchased  at  the  mantle-monger's  degenerate  after  a  brief 
period  either  into  the  familiar  bluish-green  or  into  a  singularly 
evil-looking  yellowish-green.  There  were  produced  for  a  few 
years  since  some  pinkish  glass  shades  which  gave  rather  good 
results  on  the  Welsbach  mantles,  but  of  late  either  the  process  of 
making  them  has  proved  too  troublesome  or  the  "Type  Z" 
will-o'-the-wisp  has  proved  too  alluring,  and  they  have  disap- 
peared. 


Until  the  Welsbach  contingent  succeeds  either  by  im- 
provement in  mantles  or  by  other  means  in  correcting  the  color 
of  the  light,  the  electric  lighting  interests  have  small  reason  to 
tremble.  For  one-half  of  humanity  is  feminine  and  that  half 
will  not  put  up  with  any  of  the  present  brands  of  mantle  save 
under  stress  of  necessity.  In  this  particular  the  inverted  burner 
merely  changes  the  place  and  keeps  the  pain.  The  time  is 
rapidly  coming,  however,  when  the  use  of  mantles  on  gas  sys- 
tems will  become  the  general  rule  and  when  the  small  mantle 
burners  now  common  abroad  will  be  brought  into  use  here.  A 
20-cp  burner  on  a  very  small  gas  consumption  would  put  an 
entirely  new  phase  on  existing  conditions.  It  certainly  behooves 
lamp  manufacturers  to  look  ahead  a  bit  and  busy  themselves 
with  the  metallic  filament  lamps,  especially  for  moderate  powers. 
One  cannot  adhere  to  the  present  policy  of  keeping  up  the  con- 
sumption of  energy  and  raising  the  candle-power,  against  the 
competition  of  cheap  gas  and  burners  which  do  not  give  twice 
thr  litfhl  that  h  turcssary 


Magnetic  Steel  Alloys  for    Transformers. 

Much  attention  has  been  devoted  in  recent  ye;  rs  to  the  im- 
provement of  sheet  steel  for  transformers,  whereby  the  losses 
in  hysteresis  and  eddy  currents  might  be  reduced.  The  outcome 
of  this  study  has  been  a  marked  improvement  in  the  magnetic 
quality  of  the  steel  ordinarily  employed,  not  only  in  regard  to 
core  losses  of  transformers,  when  first  assembled,  but  also  in 
regard  to  the  absence  of  age  effect,  or  increasing  loss  with 
time.  It  seems  unlikely  that  the  end  of  such  improvement  has 
yet  been  reached,  seeing  how  little  is  yet  known  about  the 
nature  of  magnetism  in  iron,  and  still  less  about  the  influence 
of  other  substances  on  the  magnetism  of  iron  alloys.  .\s  an 
evidence  of  future  possibilities  in  the  further  reduction  of 
transformer  core  losses,  we  have  the  special  alloy-steel  that  has 
been  produced  in  Germany,  reference  to  which  has  already 
appeared  more  than  once  in  the  Digest.  The  alloy  referred 
to  is  a  silicon-steel  alloy,  said  to  contain  about  3  per  cent  of 
silicon  with  very  small  amounts  of  carbon,  sulphur  and  phos- 
l)horus.  This  alloy  has,  according  to  tests  published  by  R. 
Pohl,  a  low  hysteretic  coefficient,  a  high  resistivity,  and  a  high 
permeability  for  flux-densities  not  exceeding  10  kilogausses. 
-A.bove  that  flux-density  the  permeability  falls  off  rapidly,  as 
compared  with  ordinary  transformer  steel.  The  hysteretic  co- 
efficient appears  to  be  about  1.2  X  lO"',  or  40  per  cent  less  than 
that  of  ordinarily  good  transformer  steel,  while  the  reluctivity 
from  the  tests  above  quoted  is  60  microersteds  per  unit  magne- 
tizing force.  The  weak  point  of  the  alloy  is  its  cost,  which  is 
quoted  as  150  per  cent  in  excess  of  that  of  ordinary  transformer 
^teel.  It  is  claimed  that  even  at  this  extra  expense  it  will  pay 
;o  use  this  silicon-steel  alloy  in  the  construction  of  transform- 
ers, because  of  the  higher  flux-density  which  may  be  employed, 
and  the  corresponding  reduction  in  the  size  and  weight  of  the 
core.  The  advantage  is  the  greater,  the  lower  the  flux-density 
ordinarily  employed.  For  very  large  transformers,  with  cores 
worked  at  a  relatively  high  flux-density,  there  would  be  no 
commercial  advantage  in  the  use  of  such  an  alloy  at  the  above 
price;  but  for  smaller  transformers,  employing  a  relatively 
low  flux-density,  an  argument  may  be  made  for  the  alloy. 
.\ccording  to  the  tests  published  in  the  Elektrotechnische 
Zeitschrift  for  June  13,  the  core-loss  per  pound,  at  60  cycles 
per  second,  would  be  about  the  same  at  9  kilogausses  with  the 
alloy,  as  at  6  kilogausses  with  ordinary  steel. 


Whatever  the  economic  facts  may  be.  in  detail,  as  to  the 
use  of  this  particular  alloy,  the  general  deduction  may  be 
drawn  that  there  remains  a  good  field  for  commercial  research 
in  the  metallurgy  of  steel  for  transformers,  either  as  to  finding 
alloys  of  better  electromagnetic  properties,  or  as  10  reducing 
the  cost  of  their  production,  or  as  to  both.  ."Vs  regards  sheet 
steel  for  the  construction  of  armature  cores,  there  is  not  so 
good  a  prospect.  .\ny  great  advantage  gained  in  the  produc- 
tion of  transformer  sheet  steel  would  probably  benefit  armature 
sheet  steel  also,  but  since  it  is  customary  to  work  armature 
cores  at  a  much  higher  flux-density  than  transformer  cores,  a 
good  permeability  at  these  high  densities  is  very  important  So 
far  as  has  yet  been  determined,  pure  iron  has  the  highest 
permeability  at  densities  approaching  saturation;  or  to  put  the 
matter  in  another  way,  the  introduction  of  foreign  substances 
into  alloys  with  iron  has  thus  far  been  found  to  reduce  the 
permeability  near  saturation;  although  it  may  not  have  a  lia<l 
effect  at  low  flux-densities. 


E  L  !•:  C  T  R  I  C  A  L       \V  ()  H  \.  I) 


Vol.  L,  N<j.  y. 


Electric  Traction   on   the   Pacific   Coast. 


I'liL'  gnal  problems  of  heavy  electric  Iraclion  on  the  Atlantic 
seaboard  liave  barely  been  solved,  or  dealt  with,  before  the 
scene  shifts  to  the  far  Pacific  slope,  where  questions  of  equal 
magnitude  loom  up  and  press  for  settlement.  The  methods  and 
apparatus  for  the  trunk  systeins  ending  in  New  York  arc  still  in 
tile  early  stages  of  newness,  and  one  might  almost  say,  uncer- 
tainty, when  the  growing  volume  of  traffic  on  a  road  at  the 
other  side  of  the  continent  compels  a  serious  consideration  of 
the  advantages  that  electricity  may  offer  as  a  means  of  doing 
that  which  must  be  done,  but  which  steam  appears  unable  to 
perform.  The  Southern  Pacific  Company,  through  Vice-Presi- 
dent Kruttschnill,  Director  of  Maintenance  and  Operation  of 
the  llarriman  Lines,  has,  the  Ei,ixtkical  World  learns,  requested 
Mr.  Frank  J.  Sprague  to  associate  himself  with  Mr.  A.  fl.  Bab- 
cock,  the  electrical  engineer  of  the  coinpany,  in  a  study  of  all  the 
data  liearing  upon  the  question  of  the  feasibility  of  elec- 
trifying a  part  of  the  Sacramento  Division  of  the 
Southern  Pacific  system,  i.  <■.,  the  section  from  Rock- 
lin  to  Sparks;  to  prepare  a  general  plan  of  electric  trac- 
tion, and  to  submit  this  to  a  board  which  is  to  deal 
with  the  subject  broadly.  Mr.  Sprague  has  also  been  in- 
vited to  serve  on  this  board,  and  It  seems  that  in  the  event  of 
the  adoption  of  electricity  he  is  to  remain  with  the  company  as 
its  consulting  engineer,  without  hindrance,  however,  to  any 
other  professional  work  in  which  he  may  be  engaged.  When 
interviewed  last  week  as  to  the  truth  of  the  above,  Mr.  Sprague 
confirmed  it,  adding  thai  he  was  about  to  assume  his  duties 
and  was  already  in  consultation  with  Mr.  Babcock. 

It  will  be  admitted  that  this  is  news  of  extraordinary  im 
portancc,  and  that  electric  traction  in  one  of  its  most  dis- 
tinguished representatives  has  now  presented  to  it  a  problem 
which  in  various  respects  is  more  difficult  than  any  of  those  pre- 
ceding. The  Sacramento  Division  of  the  Southern  Pacific, 
running  over  the  Sierra  Mcvada  Mountains,  is  really  a  vital 
link  in  interocean  travel.  The  enormous  growth  in  trans-con- 
tinental traffic  over  the  Union  Pacific  and  Southern  Pacific,  east 
and  west,  is  far  from  being  realized,  although  the  immense 
earnings  of  the  systeiu  serve  as  an  indication.  The  road  passes 
over  the  Sierras  at  an  elevation  of  7000  ft.,  at  Summit,  on  the 
section  between  Rocklin  on  the  west  slope  and  Sparks  on  the 
eastward  one,  and  all  eastbound  freight  has  to  be  lifted  nearly 
7000  ft.  in  a  stretch  of  83  mil^s  of  road.  The  line  is  single 
track,  and  very  tortuous,  with  frequent  grades  of  I'/z  per  cent, 
and  a  maximum  of  nearly  2'/!  per  cent.  The  distance 
from  Rockliii  to  Sparks  across  the  range  is  136  miles, 
and  il  is  on  this  section  that  the  enormous  grades 
occur.  But  these  are  not  the  only  adverse  physical  con- 
dition^ There  are  over  31  miles  of  snowshed  and  rock  tunnel 
10  encouitler;  and  all  the  ordinary  difficulties  of  sununer  are 
aggravated  in  winter  by  overwhelming  falls  of  snow. 

The  present  service  of  traffic,  both  passenger  and  freight,  is 
maintained  by  means  of  very  powerful  oil-burning  locomotives 
of  the  best  type  extant,  with  which  good  results  are  obtained: 
but,  although  the  road  is  kept  up  to  a  high  degree  of  efficiency, 
it  is  only  with  difficulty  that  ihc  traftic  is  maintained,  and  at 
limes  there  is  absolute  blockade.  Moreover,  at  some  periods 
the  traflic  is  so  great  that  it  has  already  reached  the  limits  of  the 
present  capacity  of  the  system.  The  problem  that  has  been  be 
fore  the  management  for  years  is  how  to  increase  the  capacity — 
to  double  track,  to  build  an  additional  line,  or  to  try  a  change  of 
motive  power.  Rebuilding  or  new  building  of  linos  would  in 
volve  tremendous  outlay  and  delay,  and  meantime  the  traffic  is 
growing  swiftly,  and  must  be  taken  care  of  ad  interim.  Mr. 
Harriman,  in  a  memorable  interview  in  the  New  York  Times 
some  months  ago,  expressed  openly  his  conviction  that  the  prob- 
lem of  increased  capacity  on  trunk  lines  in  general  would  be 
solved  ultimately  and  satisfactorily  by  the  adoption  of  elec- 
tricity. 

For  some  three  years  past,  Mr.  Babcock  has  been  devoting 
his  attention  to  these  problems,  while  the  engineers  of  the  great 


electrical  manufacturing  companies  have  also  made  a  special 
study  of  the  subject.  In  the  selection  and  appointment  of  Mr. 
Sprague,  who,  as  a  member  of  the  New  York  Central  Electric 
Traction  Commission  for  four  years,  has  been  largely  re- 
sponsible for  that  road's  terminal  equipment ;  the  mat- 
ter has  now  taken  definite  shape,  involving  a  new  investiga- 
tion of  the  conditions,  and  a  new  study  of  the  problem  in  all 
its  bearings.  Mr.  .Spragre.  when  seen,  said  he  was  not  pre- 
pared in  any  way  to  make  a  statement  on  the  subject,  other 
than  confirm  the  news  of  his  appointment,  which  he  had  ac- 
cepted. He  believed  it  altogether  feasible  and  possible  to  oper- 
ate the  division  electrically,  but  as  to  methods  applicable  to  the 
unique  conditions  involved — operating  heavy  trunk  service  over 
Alps — he  approached  the  subject  with  an  open  mind,  and  the 
best  solution  of  the  problem  woulil  naturally  depend  upon  fhe 
existing  or  probable  development  of  the  art  when  details  were 
taken  up.  The  first  and  vital  questions  were  the  broad  ones 
whether  existing  and  probable  traffic  would  warrant  the  cost 
of  an  electric  equipment,  and  whether  the  adoption  of  electric 
operation  would  solve  the  problem  of  increase  of  capacity 
more  satisfactorily  than   some  other  method. 


Convention     of    the     Ohio    Electric     Eight 
Association. 


'!  he  lliirleenlli  annual  convention  of  the  Ohio  Electric  Light 
.Association,  held  at  Toledo,  Ohio,  Aug.  21  and  22,  was  the  most 
successful  one  of  this  association  for  many  years.  The  registra- 
tion went  over  the  300-mark.  and  the  secretary  announced  at 
ihe  close  of  the  convention  that  only  51  out  of  180  central  sta- 
tion companies  in  Ihc  state  were  outside  of  the  association. 
Eighteen  active  members  were  elected  at  this  meeting.  The 
headquarters  and  sessions  were  in  the  new   Boody  Hotel. 

The  secretary's  and  treasurer's  report  showed  total  receipts 
for  the  year  to  be  $1,107.56  and  expenditures  $906.01.  leav- 
ing a  balance  of  $201.55.  The  souvenir  programme  issued  this 
year  brought  in  a  gross  revenue  of  $1,600  from  advertising;  of 
ibis  about  $450  was  profit,  which  was  used  for  the  entertain- 
ment fund  instead  of  asking  contributions  from  manufac- 
turers and  central  station  companies  as  in  previous  years.  It 
was  voted,  at  the  suggestion  of  associate  members,  to  increase 
the  dues  of  associate  members — that  is.  manufacturers  and  sup- 
ply companies — from  $5  to  $10  per  year.  The  secretary's 
salary  was  increased  from  $200  to  $350  per  year. 

The  members  were  taken  by  electric  cars  to  Toledo  Beach 
Tuesday  afternoon,  where  supper  was  served  by  the  assoda- 
lion.  For  Wednesday  evening  the  association  chartered  the 
steamer  Greyhound  for  a  trip  on  Lake  Erie.  Many  ladies  were 
in  attendance,  as  has  been  usual  at  Ohio  conventions  for  sev- 
eral years  past,  and  the  list  of  handsome  and  expensive  prizes 
offered  by  electrical  manufacturers  for  ihc  winners  in  ladies" 
card  parties,  guessing  contests,  bowling,  etc..  was  longer  than 
ever,  there  being  27  such  prizes  this  year.  .\t  the  close  of  the 
convention,  Mr.  J.  C.  Martin,  chairman  of  the  resolutions  co:n- 
mittee.  presented  resolutions,  which  were  unanimously  passed, 
expressing  appreciation  of  the  courtesy  of  the  Toledo  Railways 
&  Light  Company.  F.  Bisscll  Company.  W.  G.  Xagel  Company, 
the  Toledo  Chandelier  &  Manufacturing  Company.  Western 
Gas  Fixture  Company,  and  the  advertisers  in  the  souvenir 
progranuiie  for  their  part  in  m-iking  this  convention  successful. 

On  Wednesday  morning  there  was  an  exchange  of  greeting* 
with  llie  Michigan  Electric  .\ssocialion.  then  in  session  at  Bat- 
tle Creek,  Mich. 

I'hc  officers  elected  for  the  coming  year  are  as  follows: 
President.  Mr.  Frank  M  Tait,  of  the  D.iyton  Lighting  Ccnt- 
pany:  vice-president,  Mr.  E.  H.  Beil.  superintendent.  Youngs- 
town  Consolidated  Electric  Light  &  Gas  Company;  secretary. 
Mr.  I").  L.  Gaskill.  president.  Greenville  Electric  Light  &  Power 
Company.  Executive  connnittec:  Messrs.  W.  P.  Englc.  IV 
liance:  D.  W.  Low.  Alliance;  W.  F.  Hubbell.  Wauseon ;  J  C 
Rothery.  East  Liverpool. 
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Following  is  the  coiislitution  of  the  principal  committees : 
Advisory  committee :  Messrs.  Samuel  Scovil,  Cleveland :  C.  R. 
McKay.  Toledo,  and  D.  L.  Gaskill.  Greenville.  Publicity  com- 
mittee :  Messrs.  W.  J.  Hanley,  of  Cleveland ;  Samuel  Rust, 
Greenville,  and  J.  Kerniodc,  of  Cleveland.  Finance  committee : 
Messrs.  \V.  E.  Miller,  Mt.  Gilead :  T.  D.  Buckwell,  of  Toledo, 
aTid  G-  X.  Clapp,  of  Littlctown. 

Frank  M.  Tait,  president-elect,  was  born  in  Catasauqua.  Pa., 
attending  the  local  schools  there  until  1889  when  he  graduated 
from  the  High  School  with  honors,  .\fter  a  short  period  of 
work  in  the  wiring  business,  he  obtained  the  position  of  night 
engineer  of  the  electric  light  plant  in  the  puddle  and  bar  iron 
mills  of  Catasauqua,  which  was  held  for  over  a  year,  after 
which  employment  he  became  secretary  to  the  president  of  the 
Davies  &  Thomas  Company,  of  Catasauqua,  a  large  producer 
of  cast-iron  tunnel  rings,  underground  yoke  castings  for  street 
railway  work,  heavy  cast-iron  structural  work.  etc.  In  1894,  the 
Catasauqua    Electric    Light    &    Power     Company's     plant     was 


placed  in  his  charge  as  manager  to  rehabilitate  and  bring  up  to 
a  paying  basis,  and  after  a  nunilier  of  years  of  hard  work  this 
was  accomplished.  In  the  meantime,  the  Catasauqua  Gas  Com- 
pany was  purchased  iind  mergeil  with  the  electric  company  into 
the  Catasauqua  Gas  &  Electric  Company,  which  he  directed 
until  early  in  1899.  when  he  associated  himself  with  the  Somer- 
ville  (X.  J.)  Gas  &  Electric  properties,  and  rebuilt  and  rear- 
ranged the  steam,  water  power  and  gas  plants  into  a  merged 
concern  known  as  the  Somerset  Lighting  Company,  which  sup- 
plied all  of  the  gas  and  electricity  used  in  Raritan.  Somerville. 
Findtrne.  X.  J.,  and  all  the  gas  in  Piound  Hrook.  .V.  J.  This 
company  is  now  a  part  of  the  Public  Service  Corporation  of 
Xew  Jersey. 

In  igo2,  Mr.  Tait  became  identilied  with  the  .\'ew  London. 
Conn.,  properties,  and  the  gas  and  electric  plants,  as  well  as 
a  first-class  general  machine  shop,  were  developed  into  a  com- 
pany well  known  in  .\ew  England  as  the  Xew  London  Gas  & 
Electric  Company.  Jan.  15.  1905.  he  became  interested  in  the 
Dayton  Electric  Light  Company,  and  since  that  time  has  been 
engaged  as  manager  in  waging  a  vigorous  campaign  for  up- 
building and  thoroughly  modernizing  the  company,  now  known 
as  the  Dayton  Lighting  Company.  For  rapidity  of  develop- 
ment in  a  city  occupied  for  years  by  a  lighting  company,  the 
work  at  Dayton  has  no  parallel.  Mr.  Tait.  beside;  managir.g 
the  Dayton  Lighting  Company,  is  frequently  called  on  to  ex- 
amine and  report  on  gas  and  electrical  properties,  particularly 
those  requiring  the  pointing  out  of  correct  methods  of  produc- 
ing rjuickly  the  profitable  results  desired  by  the  financial  in- 
terests  that   control    them. 

The  meeting  was  opened  on  Tuesday  morning  by  the  ad- 
dress of  President  W.  P.  Engel,  of  Defiance,  Ohio.  In  referring 
to  the  importance  of  the  association,  he  pointed  out  that  Ohio 
has  about  180  central  stations,  representing  an  investment  of 
$70,000,000.  While  in  the  early  days  the  problems  coming  up 
in  the  central  station  were  purely  mechanical  and  electrical,  the 


industry  has  moved  forward  so  rapidly  along  these  lines  that 
it  has  nearly  reached  the  ideal.  While  continuing  to  give  due 
regard  to  engineering  problems,  to-day  every  management* 
places  stress  on  the  commercial  development,  and  rightly  so. 
as  it  is  the  source  of  revenue  and  in  the  highest  sense  affects 
the  relations  of  the  new  central  station  with  the  general  pub- 
lic. After  paying  a  compliment  to  Mr.  J.  Robert  Crouse  and 
the  Co-operative  Electrical  Development  Association,  Presi- 
dent Engel  directed  attention  to  the  work  of  the  Xationai 
Electric  Light  Association  as  to  uniform  specifications  for 
street  lighting,  and  suggested  that  steps  be  taken  by  the  Ohio 
Association  to  inform  its  members  as  to  the  methods  most 
satisfactory  to  the  public  and  to  the  central  station  with  re- 
spect to  specifications  for  street  lighting  and  plans  for  charg- 
ing for  electricity.  Public  opinion  should,  he  said,  be  carefully 
studied  and  the  central  station  management  should  all  be  ready 
to  meet  it  courteously.  Central  station  rhen  are  able  person- 
ally, and  with  the  aid  of  subordinates,  to  make  public  opinion 
favorable  or  unfavorable,  what  is  sown  will  be  reaped. 

Following  the  address  of  President  W.  P.  Engle,  papers  on 
"Factory  Lighting"  were  read  by  Mr.  A.  P.  Biggs,  of  the 
Edison  Illuminating  Company,  of  Detroit,  and  by  Mr.  J. 
Kermode,  of  the  Cleveland  Electric  Illuminating  Company,  ab 
stracts  of  which  appear  below.  Tuesday  afternoon.  Mr.  H.P. 
Grabill,  of  .\shland,  Ohio,  presented  his  paper  on  "Luminous 
.A.rcs  From  the  Standpoint  of  the  Central  Station."  which  i-^ 
abstracted  elsewhere. 

The  "Report  of  .the  Committee  on  Electric  Heating  Devices," 
by  Mr.  M.  E.  Turner,  of  Cleveland,  was  presented,  but  the 
author  was  prevented  by  illness  from  being  at  the  convention. 
Mr.  F.  M.  Tait  presented  the  subject  of  "Co-operative  Com- 
mercialism in  the  Electrical  Field,"  acting  on  behalf  of  Mr.  J. 
Robert  Crouse,  of  the  Co-operative  Electric  Development  As- 
sociation. The  final  paper  of  the  session  was  that  of  Prof. 
F.  C.  Caldwell,  of  Ohio  State  University,  which  is  reprinted 
elsewhere,  on  the  "Best  Form  of  Power  for  Stations  of  500 
Kilowatts  Capacity  or  Less." 

On  Wednesday  afternoon  the  committee  report  on  "High 
Efficiency  Lighting  Units."  by  Mr.  C.  C.  Collins,  superin 
tendent  of  the  Columbus  Railway  &  Light  Company,  and  Mr. 
.\.  X'.  Cope,  superintendent  of  the  Columbus  Public  Servic- 
Company,  were  submitted.  .\n  abstract  will  be  found  below. 
Under  the  head  of  "Helps  to  a  Solicitor."  two  papers  were 
taken  up.  one  by  Mr.  .*\.  S.  Miller,  of  the  Dayton  Lightin.a 
Company,  on  "What  50  Cents'  Worth  of  Electricity  Will 
Do":  the  other  by  Mr.  J.  D.  Kenyon,  vice-president  of  the  Shel 
don  School.  Chicago,  on  "Scientific  Salesmanship."  .\bstract'; 
of  these  follow. 

The  final  session  was  held  Thursday  morning  and  was  given 
mainly  to  the  subject  of  "The  Best  Ways  to  Meet  Gas  and 
Gasoline  Competition."  Papers  on  this  subject,  abstracted  be- 
low, were  presented  by  F.  H.  Golding.  of  the  Dayton  Light- 
ing Company:  Samuel  Rust,  of  the  Greenville  Electric  Light 
&•  Power  Company :  W.  E.  Russell,  of  the  Massilon  Light. 
Heat  &  Power  Company:  .\rthur  Ponieroy.  of  the  Cleveland 
Illuminating  Company:  E.  T.  Selig.  of  the  Mt.  Vernon  Elec- 
tric Light  Company,  and  W.  C.  .\nderson.  of  the  Canton  Light, 
Heat  &  Power  Company,  the  latter  being  read  by  the  secre- 
tary ill  the  absence  of  the  author. 

FACTORY    LICHTIXC. 

In  his  paper  on  factory  lighting.  Mr.  ,\.  T.  Biggs  stated 
that  an  electric  lighting  company  cannot  afford  to  take  on  all 
factory  lighting  offered  to  it.  It  is  compelled,  however,  to  take 
a  certain  amount  that  is  inherently  unprofitable.  The  unprofit- 
able lighting  should  be  minimized  (l)  by  advising  the  cus- 
tomer how  to  reduce  his  demand  by  utilizing  light  to  best  ad- 
v.int.igi- :  that  is  to  say,  by  good  illuminating  engineering:  (2) 
by  advocating  the  transfer  to  daylight  hours  any  motor  load 
that  may  he  dispensed  with  <luring  the  evening  hours,  and  (3) 
by  passing  over  to  the  gas  company  such   factory  space  light- 
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iiig  as  can  be  profitably  furnished  by  gas  arc  lamps,  retaining 
lor  electricity  the  long-hour  localized  lighting. 
The  paper  by  Mr.  J.  T.  Kcrmode  brought  out  the  fact  that 
'industrial  plants  can  be  lighted  by  electricity  in  a  satisfactory 
manner  and  at  an  expense  that  would  compare  favorably  with 
any  other  source  of  illurtiination,  provided  the  equipments 
consist  of  high-efficiency  units  installed  according  to  modern 
practice.  Mr.  Kcrmode  stated  that  electricity  supply  com- 
panies should  devote  more  time  to  the  practical  demonstration 
of  the  benefits  to  be  derived  from  the  use  of  high-efficiency 
units,  with  the  idea  of  introducing  a  more  intelligent  mode  of 
factory  lighting  as  a  valuable  factor  in  securing  and  retain- 
ing motor  business. 

PROGRESS    IN    HIGH-KFFICIENCY    LIGHTING    UNITS. 

Messrs.  C.  C.  Collins  and  A.  N.  Cook  presented  a  paper  with 
the  above  title,  giving  the  results  of  a  canvass  of  central  sta- 
tions as  to  their  experience  with  high-efficiency  illuminants. 
A  form  containing  22  questions  was  sent  out  to  65  central 
stations,  and  the  authors  confess  that  the  response  was  un- 
-satisfactory,  both  as  to  number  of  replies  and  information 
communicated.  Of  the  19  companies  heard  from,  five  had 
experience  with  the  flaming-arc  lamp,  but  only  to  a  limited  ex- 
tent, the  total  capacity  in  use-  being  only  38  kilowatts.  The 
magnetite  arc  lamp  is  used  by  two  companies,  to  whom  it  is 
giving  satisfaction.  The  Cooper  Hewitt  lamp  is  used  by  five 
companies,  in  photograph  galleries,  printing  offices  and  ma- 
chine shops.  Twelve  companies  are  using  the  Gem  lamp,  the 
total  kilowatt  capacity  connected  by  11  companies  being  834, 
nearly  90  per  cent  of  which  is  in  lamps  of  100  watts  or  more. 
Two  companies  are  using  the  tantalum  lamp  and  one  company 
has  adopted  the  tungsten  lamp  in  order  to  meet  competition. 
Eleven  of  the  companies  are  using  the  Nernst  lamp,  1334  kilo- 
watts being  connected,  the  average  number  of  glowers  per 
lamp  being  three.  The  replies  to  one  question  indicated  a  life 
for  the  magnetite  lamp  of  500  to  600  hours,  and  for  the  Nernst 
lamp  600  to  700  hours,  .\nswers  to  another  question  show 
that  the  units  are  generally  put  on  the  lines  at  cost  and  free 
renewals  given.  Nernst  lamps  are,  in  some  cases,  loaned,  but 
this  is  found  to  run  up  a  very  large  investment.  The  cost  of 
renewals  per  kw-hour  was  returned  as  one-half  cent  for  the 
Gem  and  Nernst  lamp ;  the  authors  state  that  this  is  not  high 
as  compared  with  the  carbon  filament  lamp.  Every  company 
replying  stated  that  an  increase  in  revenue  has  followed  the 
introduction   of   high-efficiency  units. 

HELPS  TO  A   SOLICITOK. 

In  his  paper  on  "Helps  to  a  Solicitor,"  Mr.  A.  S.  Miller 
showed  that  with  50  cents'  worth  of  electricity  an  ordinary  stable 
can  be  lighted  with  three  l6-cp  lamps  for  one  month ;  it  will  do 
the  washing  eight  times  for  an  ordinary  house;  it  will  pay  for 
the  energy  consumed  in  two  weeks'  ironing;  it  will  operate  a 
drying  fan  for  one  month;  it  will  serve  for  operating  a  sew- 
ing machine  for  two  weeks ;  it  will  operate  a  porch  lamp  for 
two  months ;  it  will  pay  for  the  energy  consumed  in  a  hot- 
water  bottle  three  hours  per  night  for  30  nights.  In  operating 
a  hoist,  so  cents'  worth  of  electricity  will  raise  2,000,000  bricks 
for  the  ordinary  house.  Information  of  the  above  character 
is  of  great  value  to  a  solicitor. 

The  paper  by  Mr.  J.  D.  Kenyon  showed  that  that  solicitor 
is  best  equipped  for  his  business  who  has  received  the  train- 
ing of  a  scientific  salesman.  Such  a  salesman  must  not  trust 
to  natural  conditions  or  to  the  natural  development  which 
will  come  from  ordinary  contact  with  the  world,  but  he  must 
be  a  trained  man  in  order  to  meet  successfully  the  strenuous 
competition  of  modern  times.  The  scientific  salesman  should 
have  an  accurate  knowledge  of  types,  temperaments,  motives 
and  habits  of  people,  in  addition  to  a  detailed  knowledge  of 
his  business. 

MEETING    GAS    AND    GASOLINE    COMPETITION. 

Six  papers  were  presented  on  the  common  subject  of  the 
best  way  to  meet  gas  and  gasoline  competition.  Mr.  Samuel 
Rust  suggested  the  following  ways:  Good  service;  prompt 
nttention    to    complaints;    maintaining    friendly    relations    with 


the  non-user  of  electricity;  making  of  frequent  calls  and  talks 
on  methods  of  electric  lighting ;  furnishing  the  best  appliances 
for  the  customer's  use,  and  reducing  the  cost  of  his  lighting  as 
much  as  is  possible,  consistent  with  good  service.  Mr.  \V.  C. 
Anderson  suggested  the  following  ways :  Making  the  rates 
for  the  long-hour  user  in  proportion  to  the  cost  of  long-hour 
service ;  developing  decorative  lighting  to  the  fullest  extent  to 
which  this  can  be  developed;  giving  the  customer  the  greatest 
possible  amount  of  useful  light  for  the  smallest  possible  cost 
for  electricity  and  maintenance.  Mr.  Arthur  Pomeroy  showed 
that  an  electric  motor  can  be  substituted  for  a  gas  engine  with 
considerable  economy,  while  the  comparative  noiseless  opera- 
tion of  a  motor  and  its  perfect  cleanliness  are  greatly  in  its 
favor.  Mr.  VV.  E.  Russell  called  attention  to  the  great  credit 
due  to  the  electric  flat-iron  for  its  effectiveness  in  giving  a 
favorable  impression  of  electric  service.  He  emphasized  the 
fire  hazard  of  gas  in  any  form.  Mr.  F.  H.  Golding  showed 
that  the  most  serious  obstacle  met  with  in  gas  competition  is 
the  expense  of  installing  the  electrical  equipment.  Plans  for 
making  the  installation  at  the  minimum  cost  and  for  allowing 
the  customer  to  pay  for  the  equipment  in  monthly  instalments 
were  outlined.  Mr.  E.  T.  Selig  related  the  experience  of  the 
electric  lighting  company  at  Mt.  Vernon,  Ohio,  where  natural 
gas  is  sold  at  13.5  cents  per  1000  cu.  ft.  Such  competition  has 
been  met  by  a  system  of  free  renewals  of  lamps,  and  im- 
proved service.  By  newspaper  advertising  users  were  shown 
that  except  in  rare  cases  where  a  lamp  might  be  broken,  the 
customer's  only  cost  for  lighting  was  his  electricity  bill,  while 
in  some  instances  the  cost  of  gas,  together  with  the  mantle 
and  chimney  renewals,  amounted  to  more  than  the  cost  of  the 
electric  lighting.  Many  people  who  are  attracted  first  by  the 
cheap  gas,  soon  become  dissatisfied  with  it  as  a  source  of  light 
and  turn  to  electric  lighting,  although  continuing  to  use  gas 
for  heating  purposes. 


Michigan    Electfic   Association     Convention. 

The  Michigan  Ivlectric  .Kssociation  held  its  fourth  annual 
convention  at  Battle  Creek,  Mich.,  on  .-^ug.  20,  21  and  22.  The 
headquarters  were  at  the  Post  Tavern,  and  the  convention  ses- 
sions were  held  at  the  very  comfortable  rooms  of  the  Battle 
Creek  Business  Men's  Association  in  the  Post  Building,  across 
the  street  from  the  hotel.  About  25  central  station  and  munici- 
pal plant  representatives  were  in  attendance,  besides  about  an 
equal  number  of  supply  men. 

The  sessions  were  presided  over  by  Mr.  William  Chandler,  of 
Sault  Ste.  Marie,  president.  He  called  the  first  session  to  order 
about  II  a.  m.,  Aug.  20,  and  introduced  Mayor  C.  C.  Green. 
of  Battle  Creek,  to  welcome  the  convention.  President  Chand- 
ler, in  his  presidential  address,  called  attention  to  the  bad 
effect  on  the  central  station  business  of  having  interior  wiring 
done  by  irresponsible  parties.  He  thought  the  convention  might 
well  give  consideration  to  the  question  of  whether  the  proposed 
legislation  requiring  electric  wiremen  to  be  licensed  might  not 
be  a  good  thing,  and  also  whether  the  encouragement  of  more 
municipal  inspection  and  regulation  was  desirable. 

The  report  of  Mr.  E.  F.  Phillips,  of  Detroit,  chairman  of  the 
committee  on  fire  insurance,  was  heard.  It  cont.iined  some 
astonishing  figures  on  the  overcharges  by  insurance  companies 
on  electric  light  station  risks,  .\mong  the  companies  from 
which  figures  had  been  obtained,  about  $59,000  had  been  paid  in 
premiums  the  past  five  years,  with  about  $4,000  losses.  There 
w.ns  considerable  discrepancy  and  inconsistency  in  the  rates 
charged  different  companies  reporting  to  the  committee.  Mr. 
Phillips  suggested  mutual  insurance  as  one  way  out  of  the  diffi- 
culty. This  insurance  question  was  discussed  at  length  at  the 
following  afternoon  session.  It  was  brought  out  in  the  dis- 
cussion that  in  many  instances  considerable  reduction  in  insur- 
ance was  possible  by  small  changes.  Insurance  companies,  how- 
ever, take  no  pains  to  let  customers  know  about  such  possible 
changes,  and  their  effect  on  the  rates.  In  fact,  it  was  against 
the  immediate  financial  interest  of  agents  to  reduce  risks  and 
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lower  rates,  as  it  meant  decrease  in  their  commissions,  which 
are  a  percentage  of  premiums.  The  insurance  committee  was 
continued  for  another  year. 

Mr.  F.  E.  Greenman,  of  Grand  Rapids,  read  a  short  paper 
on  "A  Year's  Operation  at  the  Highest  Working  Voltage  in 
the  World,  by  the  Grand  Rapids^Muskegon  Power  Company." 
The  72,QOO-volt  line  of  this  company  was  briefly  described,  to- 
gether with  operating  experiences.  A  part  of  this  paper  and 
the  interesting  discussion  following  it  will  appear  in  a  later 
issue. 

President  Chandler  opened  the  Wednesday  morning  session 
with  a  talk  on  "Experience  With  Tungsten  Lamps  at  Sault 
Ste.  Marie."  After  talking  over  with  Mr.  Alex.  Dow,  of 
Detroit,  the  question  of  the  form  of  tungsten  lamp  which  was 
most  desirable  for  central  station  companies  for  the  immediate 
future^they  decided  that  something  which  would  compete  with 
gas  arcs  was  the  most  desirable.  A  fixture  was  devised  which 
would  take  four  28-volt,  25-watt  tungsten  lamps  in  series,  on  a 
ii2-volt  circuit.  The  first  fixture  had  the  lamps  placed  up- 
right, but  they  had  decided  later  that  it  would  be  better  to  use 
the  lamp  in  a  pendant  position.  Five  stores  are  now  lighted 
with  series  lamps.  None  of  these  series  lamps  had  been  broken 
in  shipment.  In  one  store,  the  series  lamps  had  been  burned 
singly  in  different  locations.  This  plan  involved  a  little  more 
trouble  and  more  expensive  special  wiring.  ."Vmong  these  series 
lamps  there  had  been  no  burn-outs  due  to  defective  filaments, 
but  some  to  defective  anchors.  He  did  not  think  that  the  tung- 
sten lamp  would  reduce  central-station  incomes,  as  he  said 
customers  would  use  more  light  than  before  and  spend  the 
same  amount  of  money. 

Mr.  George  C.  Osborne,  of  the  General  Electric  Company, 
addressed  the  convention  on  tungsten  and  tantalum  lamps. 
The  tungsten  lamps  now  available,  he  said,  are  the  street 
series  lamps  of  40  and  60  candle-power,  designed  to  burn  on 
5.5,  6.6  and  7.5-ampere  circuits,  and  also  some  for  4-ampere 
circuits  to  go  in  series  with  magnetite  arc  lamps.  There  is 
also  on  the  market  at  the  present  time  a  25-watt,  28=volt  lamp, 
intended  to  burn  four  in  series  on  ordinary  incandescent  cir- 
cuits, as  described  by  Mr.  Chandler.  These  series  lamps  have 
a  left-hand  thread  on  the  base,  desigrned  to  screw  into  a  special 
left-handed  thread  socket,  so  that  they  can  not  be  accidentally 
screwed  into  common  no-volt  sockets  and  the  lamp  destroyed. 
.\s  to  the  series  tungsten  lamps,  a  trial  75-light  circuit  had  been 
in  commercial  service  180Q  hours  and  30  per  cent  of  the  lamps 
were  still  burning,  giving  the  same  candle-power  as  in  the  be- 
ginning, but  with  some  increase  in  wattage.  Of  those  which 
had  been  replaced,  25  per  cent  had  been  broken  by  boys  throw- 
ing stones.  With  the  iio-volt  tungsten  lamps,  the  great  trouble 
had  been  breakage  in  shipment.  There  had,  however,  been 
much  improvement  in  this  respect. 

Taking  up  the  tantalum  lamp,  he  said  that  the  policy  of  some 
central  stations  in  giving  them  to  the  user  at  an  e-xtra  cost  of 
30  to  50  cents  per  lamp  discouraged  the  user  from  making  use 
of  them,  as  very  few  would  pay  the  extra  price.  A  new  propo- 
sition was  advanced  for  the  handling  of  tantalum  lamps,  name- 
ly, that  these  lamps  be  rented  to  long-hour  users  at  5  cents  per 
lamp  per  month  instead  of  charging  30  cents  or  more  per  lamp. 
This  would  take  care  of  'he  higher  renewal  cost  of  the  tantalum 
lamp.  Another  plan  suggested  was  to  make  a  higher  rate  per 
kw-hour  to  users  having  complete  tantalum  installations,  the 
central  station  company  to  furnish  the  renewals. 

In  the  discussion  which  followed,  inquiry  was  made  as  to 
whether  some  recent  claims  that  the  tantalum  lamp  had  a 
satisfactory  life  on  alternating  current  were  valid.  Mr.  Os- 
borne replied  that  the  44-watf  tantalum  lamp  was  of  uncertain 
length  of  lifr  on  alternating  current.  Some  lamps  would  make 
a  very  good  showing  and  others  would  not.  The  So-watt  tan 
talum  lamp,  however,  had  given  a  life  of  over  500  hours  on 
altern.iting  current  abroad,  and  it  was  reasonable  to  expect  that 
eventually  if  would  do  as  well  here. 

Mr.  Chandler  said  that  at  Sault  Ste.  Marie  the  four-light 
series  fixtures  mentioned  by  him  had  been  either  sold  to  the 
riistomcr   or   rented   at   50  cents   per   month,   the   50  cents   per 


month  being  the  same  charge  as  was  made  by  the  gas  company 
for  the  rental  of  "gas  arc'"  lamps. 

Mr.  E.  A.  Harris,  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  read  a  paper  on  "Prepayment  Meters"  in 
general  and  the  construction  of  the  Westinghouse  prepayment 
meter  in  particular.  Mr.  Harris  stated  that  the  prepayment 
meter  appealed  to  the  class  of  people  used  to  handling  small 
quantities  of  money  and  to  spending  a  little  at  a  time,  as  they 
go  along.  For  the  central  station  this  meter  hdd  the  advantage 
of  reducing  the  cost  of  collecting  bills  and  keeping  accounts. 
These  meters  could  be  adjusted  for  different  rates  per  kw-hour, 
so  that  when  installed  on  the  premises  of  a  long-hour  con- 
sumer, he  could  be  given  the  benefit  of  one  rate.  They  could 
also  be  used  for  electric  cooking  circuits,  where  the  customer 
wanted  to  know  his  costs.  For  store  window  lighting  it  could 
be  used  as  a  time  switch.  Their  cost  is  now  only  about  15  per 
cent  higher  than  a  common  meter  of  the  ^me  capacity. 

In  the  discussion  which  followed  it  was  pointed  out  that  the 
two-rate  system  could  not  be  used  with  such  meters.  Mr.  A. 
C.  Marshall,  of  Port  Huron,  nevertheless  thought  that  there 
was  a  good  field  for  them  in  spite  of  this  drawback.  He  found 
many  customers  actually  wanted  a  prepaj-ment  meter,  so  that 
they  would  know  how  their  costs  were  running,  even  though 
they  lost  the  benefit  of  the  differential  rate. 

Mr.  E.  F.  Phillips,  of  Detroit,  said  that  this  loss  of  the  dis- 
count of  the  two-rate  system  was  no  objection  to  the  prepay- 
ment meter,  even  in  cities  where  the  two-rate  or  differential 
rate  was  in  use.  At  the  present  low  price  there  was  a  good 
field  for  them.  Such  meters  had  been  too  costly  in  the  past  to 
make  them  feasible.  Mr.  B.  J.  Denman,  of  Detroit,  thought 
that  the  cost  of  keeping  a  customer's  account  would  not  be  re- 
duced, as  there  would  be  a  customer's  account  and  a  collector 
would  have  to  be  sent  after  the  coins,  whereas  ordinary  cus- 
tomers come  to  the  office  to  pay.  Mr.  John  A.  Cavanaugh,  of 
Benton  Harbor,  said  that  they  kept  no  accounts  with  prepay- 
ment-meter customers ;  it  was  simply  a  question  of  going  and 
getting  the  money.  President  Chandler  pointed  out  that  some 
customers  in  small  towns  do  not  come  to  the  office,  and  it  is 
almost  impossible  to  enforce  the  cash  discount  pFan  in  small 
towns.  Mr.  Marshall  suggested  that  where  tenants  changed 
frequently,  prepayment  meters  could  be  left  on  the  premises 
and  save  the  cost  of  connection  and  disconnection.  Very  often 
the  incoming  tenant  would  use  electric  light  if  the  prepayment 
meter  was  already  installed  ready  for  business,  where  other- 
wise he  would  not. 

Wednesday  afternoon,  Mr.  J.  B.  Foote,  of  Jackson,  gave 
some  experiences  with  the  magnetite  street  arc  lamp  at  Jack- 
son. Three  hundred  of  these  lamps  were  put  on  the  streets  of 
Jackson  three  years  ago.  .\t  first  there  was  considerable  globe 
breakage,  due  to  the  splattering  from  one  of  the  electrodes. 
This  had  been  rectified  by  the  use  of  a  solid  copper  electrode 
block,  and  now  the  globe  breakage  is  no  greater  than  on  the 
other  arc  lamps  operated  by  the  company.  The  cost  of  elec- 
trodes, including  magnetite  sticks  and  copper  blocks,  is  a  little 
less  than  the  cost  of  carbons  for  the  enclosed  arc  lamp.  The 
lamp  burns  about  the  same  time  between  trimming  as  the  en- 
closed arc.  The  lamp  used  takes  320  watts  for  four  amperes, 
as  against  525  for  the  lamps  displaced.  It  was  found  that 
owing  to  the  distribution  of  the  light,  a  given  size  of  type  could 
be  read  twice  the  distance  from  the  magnetite  arc  than  it 
could  from  the  525-watt  carbon  lamp.  He  thought  that  future 
installations  of  street  lamps  made  by  his  company  would  be 
of  this  type. 

Mr.  .\.  P.  Biggs,  of  Detroit,  read  a  paper  on  "Factory  Light- 
ing," which  was  also  presented  before  the  Ohio  Electric  Light 
.Association  the  same  week.  Supplementing  this  a  paper  by 
Mr.  J.  Kcrniodc.  of  Cleveland,  on  the  same  subject,  presented 
before  the  Ohio  association  the  day  before,  was  also  read.  Mr. 
Biggs'  paper,  in  which  the  practice  was  advocated  of  recom- 
mending the  use  of  "gas  arcs"  for  the  general  lighting  of  a 
factory  in  order  to  keep  down  the  maximum  demand  of  the 
factory,  resulted  in  a  long  and  animated  discussion,  the  policy 
being  attacked  by  many  cenlral-sfation  men  and  defended  by 
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those  from  Detroit,  where  tliis  policy  originated.  An  abstract 
of  this  discussion  will  appear  in  a  later  issue. 

Thursday  was  largely  taken  up  with  informal  discussion  of 
results  of  new  business  campaigns  in  various  cities,  which  will 
appear  in  a  later  issue.  The  following  officers  were  elected ; 
President,  Mr.  II.  VV.  Jlillman,  manager,  commercial  depart- 
ment, Grand  Rapids-Muskcgon  Power  Company,  Grand  Rapids, 
Mich.;  vice-president,  Mr.  J.  A.  Cavanaugh,  superintendent, 
Benton  Harbor-St.  Joseph  Railway  &  Light  Company,  Benton 
JIarbor,  Mich.;  secretary  and  treasurer,  Mr.  A.  C.  Marshall, 
general  manager,  Port  Huron  Light  &  Power  Company,  Port 
Huron,  Mich.  E,\ccutive  committee:  Messrs.  L.  B.  Schneider, 
Tecumseh ;  D.  D.  Dodge,  Lansing,  and  A.  J.  Xoble,  .-Mbion. 

The  entertainment  features  were  well  taken  care  of  by 
Alessrs.  A.  H.  Mott,  VV.  P.  Stephens  and  Daniel  H.  Beardslee. 
The  entertainment  committee  was  backed  by  the  Commonwealth 
Power  Company  a*id  the  Citizens'  Electric  Company.  A 
theater  parly  was  given  at  the  Bijou  Theater  on  Tuesday  eve- 
ning, and  after  the  session  Wednesday  special  cars  were  taken 
to  Gull  Lake,  where  boating  and  fishing  were  enjoyed,  followed 
by  a  dinner  at  the  Allendale  Hotel.  The  ladies  were  enter- 
tained during  the  convention  sessions  by  various  trips  to  points 
of  interest. 

CURRENT  NEWS  AND  NOTES. 


ineciing  in  Montreal  during  the  same  week,  so  that  with  the 
two  electric  light  associations,  the  street  railway  association, 
the  Sons  of  Jove  meeting,  the  fall  meeting  of  the  Montreal 
Jockey  Club,  etc.,  we  expect  to  be  extremely  busy." 


HLECTKICAL  ENGISEERIXG  CHADUATES  AT  SCHE- 
S ECTADY. — The  General  Electric  Company  has  taken  on  at 
its  Schenectady  works  248  of  this  year's  graduates  from 
electrical   engineering  courses. 


FAT  EST  OPEJCE  EXAMINERS.—The  U.  S.  Civil  Service 
Connnission  will  hold  examinations  Oct.  16  and  17  for  as- 
sistant examiners  in  the  Patent  Office  at  an  entrance  salary  of 
$1,200  per  annum.  Forms  of  application,  etc.,  can  be  obtained 
from  the  connnission  in  Washington.  The  age  limit  is  20,  and 
Ihe  e.x.iiniii.ition  is  open  lo  all  citizens  of  the  L'nited   States. 


WHAT  STRIKES  INVOLVE  is  shown  to  some  extent  by 
the  report  of  the  Bureau  of  Labor  and  Commerce.  It  appears 
that  from  l88i  to  1895,  inclusive,  there  were  36,757  strikes  in 
the  United  States,  69  per  cent  of  which  were  ordered  1)y  labor 
organizations.  The  strikers  numbered,  all  told,  6,720,048,  but 
as  other  workmen  dependent  upon  them  were  forced  into  idle- 
ness, the  real  number  thrown  out  of  employment  was  approxi- 
mately more  than  9,500,000.  The  average  duration  of  the  strikes 
was  25  days.  At  one  dollar  per  day,  this  would  seem  to  involve 
a  loss  in  earnings  of  about  $250,000,000. 


MUST  RESUME  SERVICE.— At  Helena.  .Mont.,  on  .\ug.  8, 
Judge  Bach,  in  the  district  court,  issued  a  writ  of  mandamus  to 
compel  the  Rocky  Mountain  Bell  Telephone  Company,  whose 
operators  are  on  strike,  to  resume  operations.  He  declared  that 
service  must  be  resuined  or  the  franchise  would  be  forfeited. 
He  said  he  would  punish  any  one  who  attempts  lo  interfere 
with  the  lines,  but  the  mere  fact  that  one  person  persuades 
another  not  to  work  and  uses  no  threats  or  force  does  not 
justify  the  company  in  refusing  to  do  its  duty  to  the  public. 
Judge  Bach  said  he  knew  the  company  could  get  all  the  as- 
sistance needed  if  sufficient  remuneration  were  held  out. 

MOST  REAL  EXPOSITION.— W'hh  regard  to  the  coming 
exposition  in  Montreal,  Mr.  R.  S.  Kelsch  writes  us  as  follows, 
in  regard  to  additional  events :  "We  have  received  word  that 
the  Maritime  Province  Electrical  .\ssociation  will  leave  Halifax 
Sept.  7.  and  arrive  in  Montreal  on  the  evening  of  Sept.  8,  and 
open  its  convention  in  the  Windsor  Hotel,  Montreal,  Sept.  9, 
so  that,  during  the  week  of  Sept.  9  lo  14,  we  expect  to  have 
about  the  liveliest  time  in  Montreal  that  we  have  had  in 
several   years.     The  'Sons  of  Jove'  will   also  have  an   annual 


WIRELESS  ON  MOTOR  YACHT.— The  first  motor  yacht 
to  be  installed  with  "wireless"  is  the  Sea  Oiler  of  the  Sew 
Vork  Vacht  Club  fleet,  owned  by  Hugh  L.  Willoughby,  of  New- 
port, R.  I.  The  Massie  system  which  is  used  is  installeck  in  a 
very  compact  manner,  one  of  the  small  cupboards  being  util- 
ized for  the  purpose.  Although  the  aerial  is  only  40  ft.  in 
height,  Mr.  Willoughby,  who  has  made  a  study  of  the  an  of 
wireless  telegraphy  and  operates  the  apparatus  himself,  can 
easily  read  the  Nantucket  Shoal  lightship  from  Newport  Har- 
bor, a  distance  of  over  too  miles.  The  Sea  Oiler  is  60  ft.  long, 
with  a  beam  of  lO  ft.  4  ins.;  engine  is  of  125  horse-pKwer,  a 
six-cylinder  Standard  motor.  When  running,  a  small  dynamo 
is  belted  to  the  engine,  current  from  which  is  used  to  charge 
storage  cells,  which  in  turn  supply  power  for  lights  and  fans,  as 
well  as  the  wireless  outfit. 


THE  TELEGRAPH  STRIKE  continues  with  no  apparent 
change  in  the  situation.  In  general,  the  striking  operators  have 
been  very  well  behaved,  although  frequent  malicious  inlerrup- 
linns  and  culling  of  circuits  are  report ;d  In  Ohio,  the  lines 
between  La  Came  and  Camp  Perry  are  being  patrolled  by 
C  S,  infantry  to  stop  the  interference  with  the  wires.  The 
companies  speak  confidently  and  positively  as  to  their  ability 
to  handle  business  and  claim  to  have  minimized  delay.  Presi- 
dent Small,  of  the  Commercial  Telegraphers'  Union,  has  been 
visiting  New  York,  and  attended  a  meeting,  at  which  Mrs.  Rose 
Pastor  Stokes  indulged  in  some  socialistic  talk.  Commenting 
on  this  Superintendent  Brooks,  of  the  Western  Union,  remarks : 
T  understand  that  Mrs.  Stokes  is  an  estimable  woman,  and 
lakes  a  charitable  interest  in  the  working  people  on  the  East 
side.  I  understand  that  she  worked  once  in  a  cigar  factory, 
but  that  would  not  qualify  her  to  be  an  expert  in  telegraphy. 
She  says  that  the  strikers  in  asking  15  per  cent 'advance  in 
wages  ask  for  too  little,  and  that  the  companies  could  afford  to 
pay  more,  .^s  a  matter  of  fact  she  has  no  way  of  knowing 
anything  about  it.  The  operators  are  well  paid  and  the  company 
could  not  afford  higher  wages." 


LIGHTING  IN  EL' ROPE.— In  a  long  article  on  an  inter- 
view with  Mr.  H.  L.  Dohcrty,  and  some  of  his  work  in  this 
country,  the  London  Gas  H  'orld  says :  "There  is  at  least  one 
.American  gas  engineer  in  this  country  this  summer,  and  though 
he  is  here  mainly  for  rest  he  has  been  looking  around  and 
taking  notes.  And  one  of  these  notes  is  not  particularly  flatter- 
ing to  uS.  He  has  not  been  favorably  impressed  with  any  of 
the  show  pieces  of  street  lighting  that  we  are  sometimes  in- 
clined lo  boast  about.  The  only  consolatioir  is  that  the  faint 
praise  he  bestows  upon  English  lighting  is  also  extended  to  the 
lighting  of  Paris,  to  which  we  have  been  accustomed  to  turn 
for  an  example  of  how  such  work  should  be  done.  It  is  not 
so  much  the  quality  of  the  actual  street  lighting  that  our  visitor 
is  disappointed  with  as  the  little  aid  it  derives  from  the  out- 
side lighting  of  shops  and  other  premises.  In  the  United 
States  it  is  the  practice  of  business  people  to  light  the  exterior 
of  their  premises  on  a  very  lavish  scale — the  whole  building 
being  often  outlinctl  in  points  of  light — and  it  is  the  general 
absence  of  this  son  of  thing  in  London  and  in  Paris  that  has 
surprised  our  visitor.  '1  could  take  you."  he  remarked,  to  a 
little  town  in  the  wilds  of  Nebraska  which  is  a  perfect  blaze  of 
'light.'  T  have  seen  nothing  like  it  in  my  travels  here."  he  con- 
tinued, 'and  I  only  mention  this  town  as  an  instance  of  ihc. 
general  practice  in  practically  all  the  towns  of  the  United 
States.'  The  street  lighting  of  Paris,  he  admitted,  is  very 
pretty — so  far  as  it  goes — but  there  is  not  enough  of  i;  :■ 
satisfy  the  eye  of  the  man  accustomed  to  .\merican  lavishne-- 
in  this  regard:  and  the  gloom  of  the  buildings  both  there  and 
in  London  is  a  continual  wonder  to  him." 
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SIBERIAX  II'IRELESS.—Ii  is  stated  from  Berlin  that 
Japan  and  Russia  are  planning  the  establishment  of  wireless 
connection  with  Siberia.  Japan  is  connecting  Vladivostok  and 
Tsuruga,  on  the  west  side  of  the  Island  of  Hondo.  It  is 
proposed  to  lay  the  plans  before  the  various  Chambers  of 
Commerce  interested  and  also  before  the  International  Tele- 
graphic  Conference  next   .\pril   for   indorsement. 


LIl'ELY  LITE  WIRE. — On  the  ground  that  she  was  almost 
completely  disrobed  by  a  live  wire,  Mrs.  Maud  S.  Orr;  prominent 
in  .\tlanta,  has  sued  the  Georgia  Railway  &  Electric  Company 
for  Sio,ooo  damages.  Mrs.  Orr  was  shopping  on  a  street  in 
Atlanta  when  the  broken  end  of  a  guy  wire  which  had  been 
charged  in  some  waj-,  touched  her  feet.  The  current  tore  her 
belt  off  and  also  other  portions  of  her  attire  until  she  stood 
almost   completely  nude  in  the  crowded  street. 


ELECTRICAL  EXGIXEERIXG  AT  THE  C.  S.  NAVAL 
ACADEMY. — The  electrical  course  at  the  U.  S.  Xaval 
Academy  is  being  reorganized  with  a  view  to  rendering  it 
more  practical  in  nature  than  in  the  past.  To  this  end  greater 
attention  will  be  paid  to  practical  work  in  the  laboratory  and 
to  the  actual  handling,  assembling  and  care  of  dynamos, 
motors,  etc.  The  class-room  instruction  in  electrical  engineer- 
ing will  be  confined  to  the  two  upper  classes,  wliich  will  have 
completed  during  their  first  two  years  the  necessary  pre- 
liminary studies  in  physics  and  mechanics.  The  course  will 
be  in  charge  of  Lieut.-Com.  \V.  H.  G.  Bullard,  U.  S.  Xavy. 


.UME.  CURIE  AXD  RADIUM.— \  special  cable  dis- 
patch from  Paris,  of  Aug.  24,  says ;  "Mme.  Curie  has  com- 
municated the  results  of  her  latest  researches  to  the  Academy 
of  Science  in  a  paper  treating  of  the  atomic  weight  of  radium. 
With  characteristic  diffidence  she  refrains  from  absolute  con- 
clusions and  merely  puts  the  weight  at  225,  subject  to  further 
researches.  Mme.  Curie's  paper,  which  is  of  a  highly  technical 
nature,  will  appear  in  the  next  issue  of  the  academy's  official 
publication.  When  asked  what  she  thought  of  Sir  William 
Ramsay's  announcement  of  the  transmutation  of  copper  into 
lithium,  Mme.  Curie  replied :  'I  am  not  sufficiently  acquainted 
with  the  effects  of  radium  on  metals  to  be  able  to  give  an  opin- 
ion of  any  value.  I  agree,  however,  that  the  discovery  will  have 
important  results  if  confirmed.' " 


METER  TESTIXG  has  already  been  taken  up  by  the  Xew 
V'ork  Public  Service  Commission  of  the  first  district,  and  now- 
i'  is  stated  that  various  authorities  are  to  appear  this  week 
l)eforc  the  Utilities  Board  of  the  second  district  in  Albany  to 
give  expert  opinion  as  to  the  testing  of  electric  meters,  which 
will  be  undertaken  shortly  by  the  board,  in  accordance  with 
the  provisions  of  the  Utilities  law.  In  an  official  circular, 
which  has  just  been  issued,  the  new  conunissioners  have  invited 
rtpresentatives  of  electric  lighting  companies  in  the  state  to 
meet  them  for  an  exchange  of  views  on  the  subject.  Represent- 
ing the  principal  lighting  companies  of  the  state,  the  Empire 
State  Gas  &  Electric  Association  is  making  an  effort  to 
furnish  expert  opinion  and  data  to  the  commissioners  at  the 
\lbany   meeting. 


IMPROIIXG  SIGXAL  .SERVICE.— .VUkts  from  Wash- 
ington state  that  Brig.-Gcn.  Jnmcs  .Mien,  chief  signal  officer 
of  the  army,  in  his  annual  report  urges  a  strengthening  of  the 
Tirm  of  the  service  in  his  charge.  He  says  that  it  is  now 
-(•cognized  by  military  authorities  that  the  strength  of  an  army 
IS  not  alone  measured  by  the  number  of  men  it  contains,  but 
by  the  niiinber  rifles,  guns  and  sabres  it  can  put  into  co- 
iipcralivcly  effective  action  at  any  one  time,  .Although  the  late 
Kusso-Jap.'incsc  conflict  furnished  an  cxam|ile  of  the  use  of 
this  "military  weapon"  in  a<lvancc  of  anything  (ireviously  at- 
tempted, yet  it  is  believed  Ihiit  by  the  development  of  the 
power  of  accurate  control  upon  the  field  of  battle  through 
perfect  lines  of  information  it  would  be  possible  for  'he  com- 


mander who  first  utilizes  it  to  the  limit  for  tactical  purposes  to 
gam  decisive  victories.  Gen.  Allen  points  with  regret  to  his 
inadequate  forces,  saying  that  there  is  a  shortage  both  in  officers 
and  men  throughout  the  service  and  submits  a  scheme  for  a 
general  increase  in  the  corps  so  as  to  have  1500  privates  and 
a  proportionate  number  of  officers  obtained  in  part  by  detail 
from   the   line. 


STEAM  LOCOMOTIVES  IX  CHICAGO.~As  a  first  s,ep 
in  an  investigation  of  the  advisability  of  electrifying  the  Chi- 
cago terminal  lines  of  the  23  trunk  railroads  entering  that  city. 
Mayor  F.  A.  Busse  and  a  party  of  Chicago  officials  arrived  I'n 
this  city  last  week  and  made  an  exhaustive  examination  of 
the  newly  electrified  lines  of  the  Xew  York  Central  In  the 
party  with  Mayor  Busse  were  Dr.  W.  A.  Evans,  health  commis- 
sioner; Walter  H.  Wilson,  controller;  Milton  H.  Foreman, 
chairman  of  the  aldermanic  committee  on  local  transportation : 
John  M.  Glen,  secretary  of  the  Illinois  Manufacturers'  Associa- 
tion, and  J.  E.  Donnelly,. chairman  of  the  Chicago  Smoke  Com- 
mission. Almost  an  entire  day  was  spent  in  the  examination 
of  the  electric  system.  Vice-President  W.  J.  Wilgus  showed 
the  men  through  the  power  houses  and  over  the  line.  At  the 
earnest  solicitation  of  Mayor  Busse  and  the  others  in  the  party, 
Mr.  Wilgus  has  consented  to  go  to  Chicago  and  look  over  the 
situation  there.  He  severs  his  connection  with  the  Xew  York 
Central  on  Oct.  i,  and  will  go  to  Chicago  then.  It  is  very 
probable  that  if  the  electrification  of  the  Chicago  roads  is 
laken  up.  Mr.  Wilgus  will  lie  associated  with  the  work. 


OVERHEAD  IVIRES.—A  bill  is  to  be  presented  to  the  next 
Xew  York  Legislature,  giving  the  necessary  power  to  electors 
in  the  ditterent  boroughs  of  Greater  Xew  York  to  vote  for 
the  burial  of  all  electric  light,  power,  telephone  and  telegrapli 
wires,  within  the  next  five  years.  The  Tree  Planting  .Associa- 
tion, of  which  Col.  C.  B.  Mitchell  is  the  head;  the  American 
Scenic  and  Historic  Preservation  Society,  and  the  American 
Civic  Association,  as  w^ell  as  many  organizations  in  the 
Borough  of  Queens,  have  taken  up  the  matter  energetically, 
all  the  more  so  since,  it  is  alleged,  in  the  wake  of  their  agents 
have  followed  corporation  canvassers  who  have  promised 
citizens  that  the  companies  using  wires  will  make  such  changes 
as  will  render  the  passage  of  the  bill  unnecessary.  The  bill 
provides  that  the  work  shall  be  done  at  the  expense  of  the 
companies,  which,  it  is  argued,  should  defray  the  cost.  .\ 
principal  feature  of  the  bill  is  that  at  the  next  general  election 
the  electors  in  each  borough  shall  vote  on  the  question  whether 
the  wires  shall  be  buried,  and  if  a  majority  are  favorable, 
then  the  work  shall  be  done.  There  is  a  provision  that  if  a 
vote  is  not  favorable  it  shall  he  repeated  every  second  year  for 
three  times. 


IVIRELESS  OX  P.-/C/F/C.— .Arrangements  have  been  com- 
pleted whereby  the  war  and  navy  departments  will  co-operate  in 
the  maintenance  of  wireless  communication  between  Xome,  St. 
Michael.  Seattle  and  San  Francisco.  The  signal  corps  of  the 
army  already  has  wireless  stations  at  Nome  and  St.  Michael, 
and  next  year  will  establish  a  station  at  Fort  Gibbon.  The 
latter  station  will  be  capable  of  comnuinicalion  with  the  navy 
wireless  station  to  be  erected  at  Valdcz.  The  navy  already 
has  stations  at  Sitka  and  800  miles  from  Valdcz,  at  Tatoosh 
Island,  about  100  miles  from  Sitka,  and  at  Xorth  Head,  Table 
Bluff  and  Cape  Bl.lncn.  The  distance  between  the  three  latter 
slafions  varies  from  175  to  300  miles.  Stations  are  to  be 
csiablished  by  the  army  this  fall  al  Fairbanks  and  Circle  City, 
and  a  land  line  is  to  be  built  from  Tacoma  to  McCurdy.  The 
war  and  "navy  departments  have  suffered  considerable  incon 
vcnicncc  since  the  telegraphers'  strike  began  and  the  utility  of 
the  wireless  is  becoming  better  appreciated.  The  army  cabU 
ship  Burnsidc  is  now  in  .Maskan  waters  making  cable  repairs 
The  cable  between  Sitka  and  Valdez  may  be  diverted  to  Mont;i 
gue  Island  and  pieces  spliced  in  at  that  place  at  Katalla,  which 
may  become  a  railroad  terminus. 
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CANADIAN  LABOR. — The  number  of  wage-earners  em- 
ployed in  making  electrical  apparatus  in  Canada  in  1905  was 
4806,  according  to  recent  returns,  with  wages  of  $2,489,  905. 
Those  employed  in  electric  light  and  power  plants  were  2418, 
with  wages  of  $1,460,418. 


PUBLIC  SERVICE  COMMISSION.— There  is  a  popular 
impression  that  the  offices  of  the  New  York  Public  Service 
Commission  are  required  to  be  open  all  the  lime,  and  the 
office  hours  are  set  forth  as  from  8  a.  m.  until  11  p.  m. 
But  the  commission  is  not  living  up  to  its  initial  high  ideals, 
if  we  may  believe  the  Evening  Post,  but  closes  its  office  and 
goes  off  fishing — just  like  Tammany  heelers  and  other  municipal 
servants. 


A  SOFT  ANSIVER.— The  following  from  the  New  York 
Times  might  well  be  put  in  every  telephone  girl's  pay  envelope 
or  hung  up  in  the  rest  parlors  of  the  exchange :  "An  excellent 
thing  in  woman  is  a  low  voice,  says  the  greatest  of  poets. 
An  instrument  to  influence  the  fate  of  empires  is  a  woman's 
voice,  low  of  tone,  well  modulated,  used  with  discretion.  Such 
a  voice,  it  seems,  is  possessed  by  a  young  woman  of  Blue 
Island,  111.,  who  earned  her  living  as  a  telephone  operator. 
One  day  lately  a  Chicago  young  man  addressed  harsh  words 
to  her  over  the  wire,  touching  a  delayed  communication.  Her 
well-considered  reply  was  so  charmingly  delivered  that  he  fell 
ill  love  with  her  voice,  and  they  are  now  married." 


TELEPHONY  FOR  BROKERS.— A  private  telephone  sys 
I  em  to  connect  the  offices  of  the  various  members  of  the  St 
Louis  Merchants'  Exchange  with  the  main  floor  is  to  be 
installed  immediately.  Each  broker's  office,  whether  in  the 
Exchange  Building  or  in  neighboring  buildings,  will  be  con- 
nected directly  with  a  private  telephone  booth  on  the  floor. 
On  the  wall,  in  full  view  of  the  brokers,  will  be  a  large  indicator 
board.  At  present,  when  the  office  wants  to  call  its  representa- 
tive on  the  floor,  it  is  necessary  to  call  the  exchange  and  send  a 
messenger  on  to  the  floor  for  the  broker.  With  the  new  system 
the  man  in  the  office  will  merely  lift  the  receiver  from  its 
/  hook,  which  will  cause  the  proper  signal  to  be  given  on  the 
indicator  board  and  the  broker  steps  into  his  booth  and  enters 
into  conversation  with  the  office.  The  New  York  Stock  Ex- 
change has  practically  the  same  system  now  in  use. 


PLANT  FOR  LEPER  COLONY.— The  leper  settlement  on 
the  island  of  Molokai,  H.  I.,  is  to  be  lighted  by  electricity 
within  a  few  months.  In  the  mountains  back  of  the  settlement 
there  is  an  abundant  supply  of  water.  It  has  long  been  piped 
down  for  a  water  supply  and  for  irrigation.  A  larger  pipe  line 
is  now  to  be  put  in,  which  will  bring  down  a  supply  for 
power  as  well  as  for  other  purposes.  A  head  of  about  400  ft. 
is  available  for  power,  with  a  reservoir  high  enough  to  force 
water  to  every  part  of  the  settlement  and  give  adequate  force 
for  fire  protection.  It  is  expected  to  install  incandescent  lamps 
in  every  house  in  the  settlement  and  arc  lamps  along  the  princi- 
pal streets.  In  addition  there  will  be  electric  power  for  the 
poi  factory,  the  laundry  and  the  ice  and  refrigerator  works. 
Dr.  Walter  Brinckerhoff  has  charge  of  the  United  States 
Leprosy  Experiment  Station  soon  to  be  established  at  the 
leper  settlement  on  Molokai. 


STANDARD  WIRING  SYMBOLS.— The  National  Elec- 
trical Contractors'  Association  has  just  reissued  the  standard 
symbols  for  wiring  plans  as  adopted  by  the  association,  the 
.American  Institute  of  Architects  of  the  United  States,  the 
Supervising  Architect's  office,  U.  S.  Quartermaster-General's 
office,  United  States  Army,  several  municipal  departments, 
many  technical  institutions,  prominent  architects  and  engineers 
and  numerous  individuals.  Since  the  first  edition  was  sent  out 
there  has  been  a  change  in  the  syijibols  for  center  and  bracket 
outlets,  and  symbols  for  indicating  gas  only  outlets  have  been 


added.  Under  the  heading  "Suggestions,"  standard  heights 
01  wall  outlets  have  been  enumerated.  These  changes  and 
additions  were  made  at  the  instance  of  the  American  Institute 
of  Architects.  Copies  in  the  shape  of  wall-hangers  and  speci- 
fication sheets  can  be  had  at  low  rates  from  the  secretary  of 
tbe  association,  Utica,  X.  Y. 


THE  CODE  OF  ETHICS.— In  its  September  issue,  the 
Century  has  the  following  comment:  "One  of  the  most  grati- 
fying incidents  of  the  present  era  of  ethical  awakening  in 
-Vmerica  was  the  recent  agitation  in  favor  of  the  adoption 
of  an  ethical  code  by  the  Institute  of  Electrical  Engineers.  It 
is  true  that  at  the  recent  annual  meeting  at  Niagara  the  care- 
fully prepared  code,  upon  which  a  competent  committee  had 
unanimously  agreed,  met  with  delay,  on  mere  grounds  of 
technical  procedure.  The  postponement  of  consideration  by 
no  means,  however,  implies  rejection  of  the  measure,  and  the 
present  authorities  of  the  Institute  will  doubtless  carry  the 
matter  forward  with  all  constitutional  dispatch ;  for  no  mem- 
ber of  this  honorable  profession,  a  profession  yearly  increasing 
in  responsibility  and  importance,  would  be  willing  to  go  on 
record  as  permanently  opposing  so  desirable  a  reform,  and  one 
which  the  press  of  the  country  hailed  with  such  cordial  and 
significant   approval." 


SIGNS  IN  BRAZIL— V.  S.  Consul-General  G.  E.  Anderson. 
of  Rio  de  Janeiro,  Brazil,  sends  some  interesting  information 
as  to  outdoor  advertising  in  Brazil  where  generally  all  adver- 
tising is  taxed.  He  says :  "In  the  way  of  electric  signs  there 
is  practically  nothing  to  be  seen  in  most  Brazilian  cities.  I  do 
not  know  of  a  single  electric  sign  in  Rio  de  Janeiro,  but  it  is 
probable  that  as  soon  as  the  new  electric  light  and  power 
service  is  effective  there  will  be  a  change  and  that  regulations 
will  be  modified  to  meet  changed  conditions.  In  Sao  Paulo, 
in  some  respects  the  most  up-to-date  city  in  Brazil,  there  is 
plenty  of  electrical  energy  to  be  had  at  comparatively  low  rates, 
and  electric  signs  are  commencing  to  appear,  but  apparently 
they  are  employed  only  in  connection  with  daylight  signs  and 
are  taxed  at  the  same  rate.  The  effect  of  taxation  in  this  par- 
ticular line  is  unquestionably  beneficial  from  the  standpoint  of 
the  general  appearance  of  the  city,  not  :o  mention  revenue 
possibilities.  There  have  been  extensive  and  costly  modern 
improvements  made  in  Rio  de  Janeiro  in  the  past  four  years, 
and  the  beauty  of  the  city  is  the  subject  of  never-ending  favor- 
able comment  from  visitors." 


MUNICIPAL  OIVNERS  HI  P. —The  American  Street  & 
Interurban  Railway  Association  is  making  a  committee  in- 
quiry into  municipal  ownership  again  this  year.  Its  circular 
says :  "At  the  1906  convention  of  the  association,  held  at 
Columbus,  Ohio,  a  committee  presented  a  report  on  the  subject 
of  municipal  ownership.  The  officers  of  the  association  have 
seen  fit  to  continue  the  saine  committee  for  this  year,  and  have 
asked  that  another  report  on  the  same  subject  be  presented  at 
the  convention  to  be  held  in  October  nexj.  It  has  been  deemed 
unnecessary  in  the  making  of  this  report  to  discuss  to  any 
great  extent  the  question  from  an  academic  point  of  view 
The  literature  on  this  subject  has  been  so  multiplied  during  the 
past  year  by  the  publication  of  the  results  of  investigators  of 
social  economics,  and  by  the  reports  of  various  committees  who 
have  made  investigation  of  it.  that  the  members  of  the  associa- 
tion are  undoubtedly  quite  familiar  with  the  arguments  for 
and  against  municipal  socialism  in  any  form,  and  especially 
•  as  it  would  affect  the  interests  of  our  particular  industry.  It 
does,  however,  seem  desirable  that  the  report  should  cover  any 
progress  made  either  for  or  against  the  movement  in  our  re- 
spective fields,  as  well  as  some  statement  in  regard  to  general 
condili(^ns  here  and  abroad,  and  to  this  end  we  are  enclosing 
you  a  sheet  covering  a  few  questions  designed  to  ascertain 
the  condition  nf  affairs  with  respect  to  municipal  ownership 
in  vour  immediate  vicinity." 


August  31,  1907. 
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Kern  River  No.  i   Power  Plant  ot  the  Edison 
Electric  Company,  Los  Angeles — IV. 

TOWERS. 

THE  transmission  line  is  carried  on  galvanized  steel 
towers,  there  being  1140  of  these  towers.  The 
tower  heights  range  from  30  ft.  to  60  ft.  They 
are  uniformly  constructed  of  galvanized  angle  iron,  bolted 
with  galvanized  bolts  and  held  in  shape  by  means 
of  tension  rods.  There  are  no  compressive  -braces  ex- 
cept one  pair  in  the  upper  portions  of  the  sides,  and 
between  the  cross-arms.  The  nine  insulators  are  spaced  on 
6  ft.  centers,  five  on  the  upper  arm  and  four  on  the  lower,  the 
arms   consisting   of   9-in.    131^-lh.   channels. 

All  portions  of  the  tower  are  figured  to  be  sate  under  a 
wind  pressure  of  30  lbs.  per  square  foot  on  the  tower  and  the 
wire  of  a  700-ft.  span.  The  towers  will  also  withstand  abso- 
lute failure  of  any  single  wire,  even  though  none  of  the  re- 
sulting strain  is  transmitted  to  adjacent  wires. 

Fig.  31  illustrates  the  construction  of  a  standard  6o-ft. 
tower,  which  is  12  ft.  wide  and  12  ft.  across  at  the  base.  The 
uprights  are  formed  of  4-in.  angles  and  the  cross  braces  of 
254-in.,  3-in.  and  352-in.  angles,  the  diagonal  rods  being  11/16 
in.  and  ^•s  in.  in  diameter.  Four  insulators  for  the  telephone 
lines  are  mounted  on  the  third  cross-bar,  21  ft.  above  the 
ground.  Forty  of  the  towers  were  made  extra  heavy  for  use 
at  points  where  the  line  changed  its  direction. 

The  foot  plates  of  the  towers  are  of  cast  iron,  dipped  in 
asphalt,  and  24  in.  in  diameter.  They  are  attached  at  the  bot- 
tom to  4  in.  X  4  in.  foot  posts,  which  are  asphalted  on  top  of 
the  galvanizing.  These  posts  are  bolted  as  extensions  to  the 
corner  posts  of  the  tower,  and  set  in  the  ground  a  depth  of 
6  ft.  Tapered  holes  were  dug  for  these  foot  plates  and  the 
earth  was  tamped  back  on  them  very  carefully.     No  concrete 


60-FT.  TKANS.MISSIO.N-LI.NE    roWER. 


footings  were  used,  except  on  some  special  work  in  the  city  of 
Los  Angeles,  where  a  great  many  of  the  tower  heights  ex- 
ceeded 60  ft.*  The  tower  parts  were  made  as  light  as  was  con- 
sistent with  rigid  construction.  Under  the  extreme  conditions 
mentioned  above  the  factor  of  safety  in  any  steel  member  is 
specified  fo  be  not  less  than  two  and  one-half. 

No  cast   iron   was   permitted   in   the  construction,   except   in 
the  foot  plates.     .All  connections  arc  made  with  malleable  iron 


castings  with  a  factor  of  safety  of  4.  The  insulator  pins  are 
of  cast-steel  and  were  furnished  as  a  part  of  the  tower.  They 
are  secured  to  the  tower  by  four  bolts  and  are  ceipented  into 
the  insulators.  The  towers  and  insulator  pins  were  furnished 
by  the  U.  S.  Wind  Engine  &  Pump  Company,  of  Batavia,  111. 
The   towers   were  shipped   from  the   factory  knocked   down 


FIG.     32. — DOUULE     I.S'SULATOR     OX     TUWER,     SHuWIXG      .METHOD     OF 
TYING. 

with  their  small  parts  boxed  and  were  hauled  to  their  re- 
spective locations  by  wagon.  They  were  assembled  lying  on 
the  ground  and  "kicked"  into  place  by  means  of  a  gin  pole. 
This  method  of  erection  was  found  to  be  very  satisfactory  for 
all  sizes  of  towers,  and  only  such  towers  as  were  located  in 
rugged  or  inaccessible  country  were  built  up  piece  by  piece. 

In  stringing  out  the  wire,  teams  were  used  with  usually  four 
animals,    although    in    limited    spaces    two    horses   on    a    tackle 
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were  substituted.  Wherever  possible,  those  wires  which  could 
be  lifted  on  to  the  tower  were  strung  out  alongside  and  later 
on  thrown  into  place. 

LINE    CONSTRUCTION. 

The  transmission  line  is  designed  to  consist  of  three  circuits 
with  the  wiring  spaced  symmetrically  on  6-ft.  centers.  This 
wire  is  seven-strand,  4/0  hard-drawn  copper,  having  an  elastic 
limit   exircding  35.000  lbs.   total,  and   an   ultimate  strength   of 
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-'.400  lbs.     It  was   furnished  by  J.   .\.  Koebling's  Sons   Com- 
i.iiiy,    National    Conduit    &    Cafclc    Company    and    American 
[electrical  iVorks.     About  two  and  one-half  million  pounds  of 
able  was  used  on  the  line, 
rile   wire  was  sampled   and   tested  at   the  mill   before   bein^ 
cepled.    It  was  greased  and  shipped  to  the  purchaser  on  reels 
Mitaining   usually  two  4000-ft.   lengths.      Some   wire  was   also 
■  iirchased  in  shorter  lengths  for  convenient  use  in  the  moun- 
I  lin   section.     Xo  special   difficulty  was,   however,   experienced 
in  handling  full'length  pieces  even  in  the  most  rugged  country. 
Before    the    line    was    designed,    a    large    amount    of    experi- 
iiicnling  was   done   by   the   Edison   Company's   engineers   on   a 
I'ccial  .thousand-foot  span  erected  at  Ueclez  and  equipped  with 
dynamometer  and   recording  thermometer  to  obtain  continu- 
ous  readings  of   the   variation  in  stress  with   changes  of   tem- 
perature  and   wind   velocity.     Curves   showing   the   relation   of 
the  observed  points  to  the  calculated  curve  WL're  then  plotted, 
curves  for  aluminum   were  also  prepared,  the  results  used  be- 
ing  those   obtained   by   the    Pittsburg   Reduction    Company   on 
the    line    which    it    erected    some   years   ago    near    its    factory. 
From   a  compari.son  of  these  curves,   it   was  evident   that   the 
calculation   formulas  wxre  sufficiently  accurate   for  commercial 
use,    including    all    effect    from    elasticity,    closure    of    strands 
upon  themselves  under  increase  of  stress,  and  the  slight   dif- 
ference in  loading  upon  the  different  strands  due  to  the  cen 
tcr  strand  being  straight  while  the  others  are  spiraled  about  it 
and  consequently  have  a  somewhat  greater  length.     From   the 
formula,  a  conveniently  arranged  sag-temperature  tabulation  was 
niaae  out  and  was  supplied   to  the  line-foreman   in  this   form. 
These    experiments    were    carried    out    under    the    supervision 
of  Mr.  R.  J.  C.   \Voo<l,  acting  electrical  engineer   for  the   Edi- 
son Electric   Company.     For  convenience  in  checking  the  con- 
struction  work,   Mr.   Wood  made   the   slide   rule   illustrated   in 
Eig.  35.     By  setting  the  required  span  at  the  index  at  the  left, 
the  sag  will  be  read  opposite  the  temperature  chosen.    For  ex- 
.imple,  the  illustration  shows  the  scale  set    for  a  900-ft.   span, 
which  gives  a  27-ft.  sag  for  copper  at  50  deg.  V.     The  scale  is 
calculated   for   Xo.  0000  seven-strand  copper  and  344.000  c.  m. 
m-strand  aluminum,  with  a  maxinnim  stress  of  22,000  in  cop- 
per and  10,000  in  aluminum  at  30  (legs.  F.  in  a  30-Ib.  wind. 

.\s  only  six  conductors  were  strung  for  the  present  line,  ii 
was  desirable  to  leave  the  easiest  circuits  to  be  pulled  in  later. 
1  he  threading  of  three  cables  through  the  lower  was,  there- 
fore, desirable  at  this  time.  These  were  carried  across  rollers 
bolted  to  the  arm,  as  were  also  the  upper  wires  during  tying  in. 
The  type  of  clamp  used  is  shown  in  Fig.  36.  It  is  2  ins. 
long,  and  is  constructed  of  three  pieces,  the  inner  piece  being 
shaped  to  conform  to  the  two  wires.  The  tie  wires  passing 
around  the  neck  of  the  insulator  are  of  Xo.  i  copper  stranil. 
The  four-bolt  clamps  are  of  brass,  while  the  L"-picce  plac^-d 
in  the  top  of  the  insulator  to  prevent  chafing  is  of  Xo.  24  cop- 
per.  The  tie  wires  fail  in  lest  at  about  4000  lbs.  The  clamps 
will    withstand    somewhal    more,    and    the    construction    could 


50  lbs.  The  main  contract,  for  7500  insulators,  or  over 
(JO  per  cent  of  the  total  number,  was  placed  with  the  Locke 
Insulator  Manufacturing  Company,  and  the  specifications 
called  for  a  glaze  that  would  match  the  galvanized  steel  towers. 
The  manufacturers  were  successful  in  producing  an  insulator 
with  a  light  gray  or  slate-colored  glaze  which  harmonizes 
very  well  with  the  hue  of  the  towers.  The  resulting  con- 
struction is  comparatively  inconspicuous  on  the  transmission 
line   antl    the   insulators,   being   of   this   neutral    shade,   do   not 


FIG.  36. — SECTION   OF  IXSL'LATOR. 

afford  as  prominent  a  target  for  malicious  marksmen  as  do 
those  of  the  ordinary  brown  glaze. 

The  insulators  were  all  carefully  tested  at  the  factory  by 
one  of  the  Edison  Company's  engineers.  The  specifications 
called  for  a  guarantee  of  a  loo.ooo-volt  test  from  the  groove 
to  the  pin  for  half  an  hour  under  a  precipitation  of  I  in.  in 
five  minutes  at  an  angle  of  30  deg.  from  the  vertical.  The 
assembled  insulator  was  required  to  withstand  under  a  wet 
test  a  potential  of  150.000  volts  for  30  seconds,  and  the 
separate  pans  are  guaranteed  to  withstand  a  voltage  of  25 
per  cent  in  excess  of  the  normal  proportion  of  over-voltage 
test.  A  small  quantity  of  brown  insulators  are  used,  they  be- 
ing supplied  by  the  Thomas  and  Knowles  factories. 

The  insulators  arc  guaranteed  to  withstand  a  side  strain  of 
4000  lbs.  and  actually  fail  at  approximately  9000  lbs.  The  wire 
has  an  ultimate  stren.gth  of  61,300.  but  its  elastic  limit,  as 
noted  above,  will  not  much  exceed  35.000.  The  normal  failing 
point  of  the  ties.  4000  lbs.,  is.'  therefore,  sufficiently  high  for 
safe  construction,  while  they  are  not  so  strong  as  to  stand  more 
than  the  wire  or  the  insulators. 

The  transmission  line,  as  stated  elsewhere,  is  carried  on 
spans  as   long  as   the   character  of   the   country   would   permit 
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readily   have  lum   made   much   stronger   at    a    slislit   additional 
iNMense  if   it   had  been  consfdered  desirable. 

rile  insulators  used  on  the  Kern  River  transmission  line 
11'  the  largest  yet  made  for  commercial  transmission  pur- 
iMPses.  Insulators  of  a  greater  diameter  have'becn  constructed 
.and  are  in  use  elsewhere  for  special  purposes,  but  none  so 
large  have  been  made  for  a  long-distance  transmission  system. 
The  Kern  River  insulators  are  18  ins.  high  and  8  ins.  in 
(liamoter  at  the  grooved  top.  The  top  section  is  18  ins.  in 
iliannior  .iinl  the  two  lower  petticoats  are.  respectively.  14 
ill-;.  ,\M(I  II   ins.  in  diameter.     Each  assembled  insulator  weighs 


with  towers  not  exceeding  to  ft.  in  height.  Ihis  maxinuini 
height  was  determined  upon  as  being  that  which  would  give 
the  lowest  total  cost  of  construction.  The  s.igs  for  the  dif- 
ferent spans  being  determined,  as  staled  above,  and  the  tele- 
phone clearances  from  transmission  wires  being  assumed  at  a 
minimum  of  ~  ft.,  it  was  necessary  to  determine  the  lower 
spacings  with  minimum  safe  ground  clearances  in  the  ditTer- 
ent  portions  of  the  line.  In  order  to  do  this  accurately,  sur- 
vey parties  were  sent  over  the  entire  line,  taking  tower  loca- 
tions, and  determining  all  elevalions  so  that  they  were  able 
to  plot  a  profile  of  the  li.msnns^i. mi  system  showing  the  ele- 
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vation  of  each  tower,  the  lieight  of  the  intermediate  elevations 
and  the  important  topography  of  the  coinitry.  The  parties 
designated  the  height  of  the  tower  while  in  the  field,  making 
their  profile  as  they  went  along  and  checking  the  resulting 
line  before  leaving  that  section  of  the  country.  What  changes 
have  been  made  from  these  locations  have  been  due  entirely  to 
causes  other   than   incorrect   location    for  clearance. 

.\  telephone  circuit  is  carried  the  entire  length  of  the  trans- 
mission line,  being  supported  on  the  towers  about  20  ft.  above 


FIG.  3; 


-S.\N"    FERN'.WDO    SUB-STATIOX. 


the  ground.  Between  towers  the  wires  are  held  up  by  wooden 
•poles,  two  poles  being  necessary  between  towers  for  an  aver- 
age 700- ft.  span. 

SWITCHI.NG    ST.\TH).\S. 

The  transmission  lines  are  carried  through  fnmi  one  end  to 
the  other  with  transpositions  only  at  switching  stations.  There 
are  at  present  only  three  such  buildings,  at  Tejon,  Castaic  and 


through   the  disconiiccting  switches,   leave  the  building  on  the 
opposite  side. 

The  switching  station  buildings  are  constructed  of  concrete  in 
the  most  substantial  manner.  The  circuits  are  isolated  from 
each. other  by  means  of  concrete  barriers  and  floors.  Individual 
leads  of  the  same  circuit  are,  however,  run  in  the  same  com- 
partment. In  spite  of  the  large  number  of  crossings  called  for 
by  the  wiring  diagram,  the  dimensions  of  the  building  ate  not 
e.Kcessive.  The  Castaic  sub-station  is  66  ft.  long  and  .41  ft.  6 
ins.  wide,  with  a  cross-partition  wall  forming  the  switch-room. 
40  ft.  wide,  and  the  transformer  room  26  ft.  wide.  Provision 
has  been  made  to  connect  horn  lightning  arresters  to  the  cir 
ciiits  at  these  sub-stations,  if  it  is  found  necessary  after  the 
line   has  been   operated   for   some   time. 

The  two  transformer  sub-stations  have  in  their  switching 
houses  an  arrangement  identical  with  that  in  the  other  sta- 
tions, e.^cept  that  openings  were  made  in  the  west  wall,  through 
which  leads  were  taken  into  the  adjacent  transformer  house. 
The  two  were  built  together  under  the  same  roof  and  with 
continuous  sidewalls  so  that  there  is  on  the  exterior  little  to 
indicate  the  dilTerence  between  the  two  ends  of  the  station. 
In  the  transformer  house  provision  has  been  made  for  two 
banks  of  2100-kw  transformers  from  the  transmission  line  at 
60.000  volts  and  delivering  to  the  distribution  at  30,000.  The 
high-tension  leads  are  tapped  from  tw'O  of  the  out-going  6o.ofiO- 
volt  circuits  in  the  switching  house,  and  after  passing  through 
oil  switches  join  in  a  common  bus  from  which  the  transform 
ers  can  be  separated  by  means  of  knife-blade  switches. 

This  switching,  with  the  exception  of  the  transfcrnur 
switches,  is  on  a  concrete  deck  forming  a  coinplete  second  story 
in  the  switching  house,  18  ft.  above  the  floor.  On  the  under  side 
of  this  floor,  there  are  also  mounted  the  insulators  for  the 
30.000-volt  circuits.  The  30,000-volt  oil  switches  are,  hcw-- 
cver.  placed  on  top  of  the  floor.  The  lightning  arresters  fcr 
the  6o.ooo-volt  circuits  are  on  the  wall  between  the  transff  rmer 
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.•^an    Fernando,   the   latter   two  of   which   contain   transformer 
^nil-stations. 

The  switching  station  proper  is  equipped  with  two  sets  of 
■lil-lireak  switches  for  each  line  and  two  sets  of  knife-blade 
'lisconiuxtinK  switches  for  each  lino.  The  oil  switches  arc 
iiinnected,  one  set  after  another,  into  a  complete  circle.  After 
passinK  thnniKh  the  disconnecting  switches,  the  incoming  lines 
.ire  tapped  between  allernalc  oil  switches.  From  the  vacant 
jumpers  left  after  these  lines  have  been  tapped  in.  their  cor 
responding    outgniiif;    circuits    arc    taken,    and    after    passing 


and  the  switch  house,  and  are  separated  from  cadi  other  by 
6-ft.  barriers,  while  the  30.o<x)-voll  .irrcstcrs  arc  against  the 
end  of  the  sub-station  in)me<lialely  below  Ihe  oil  switches  and 
the   outgoing   30,000-volt    circuits. 

At  Castaic  there  will  he  installed  ;il  present  one  bank  of 
transformers.  2100  kw.  oil-filled  and  water-cooled.  These 
transformers  will  supply  power  to  a  30,000-volt,  40-milc 
transmission  system  now  being  built  by  the  Ventura  County 
Power  Company,  west  from  Castaic  to  Saticoy.  wheic  a 
branch  is  taken  off  to  Oxnard,  while  the  main  lin"  continues 
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to  Ventura.  This  branch  will  eventually  be.  continued  to  Santa 
Barbara,  30  miles  farther,  where  the  Edison  Electric  Osm- 
pany  has  cxtcnsivev   power  and   railway   holdings. 

At  San  Fernando  there  will  be  installed  ;i  1200-kw  bank, 
which  will  supply  power  at  2300  volts  to  lamps  and  motors. 

LOS  ANCEI,ES   RECEIVING   STATION. 

The  Kern  River  No.  i  transmission  line  terminates  in  Los 
.\ngeles,  117  miles  from  the  power  plant,  at  the  steam  and 
transformer  station  known  as  Los  Angeles  No.  3.  This  sta- 
tion, which  was  partially  described  in  the  Electrical  World 
AND  Engineer  of  March  11,  1905,  is  constructed  to  receive, 
transform  and  distribute  to  the  local  sub-stations  power  trans- 
mitted from  the  company's  water-power  plants  on  Santa  Ana 
River,  Mill  Creek,  Lytle  Creek  and  Kern  River,  and  also 
contains  a  large  steam  auxiliary  plant  to  supplement  the  water- 
generated  power.  It  receives  power  at  60,000  and  30,000  volts 
and  generates  and  distributes  at  16,000  and  2300  volts. 

Both  of  the  Kern  River  circuits  enter  the  station  through 
the  east  gable,  as   shown   in   Fig.  40.     After  passing  through 


drops  over  a  series  of  screens,  where  it  is  cooled  immediately 
before  falling  on  the  section  containing  the  hot  oil. 

This  building  also  contains  provision  for  switching  the  old 
30,000-volt,  80-mile  transmission  line,  fed  by  the  Santa  Ana  and 
Mill  Creek  plants,  with  its  various  branches  and  all  the  15.000- 
volt  distribution  around  Los  Angeles.  The  arrangement  of 
the  various  circuit  bus-bars,  oil  switches  and  the  transformers 
is  shown  in  the  accompanying  diagrams.  .\11  switches  and  cir- 
cuits are  controlled  from  a  12-panel  switchboard  on  the  gallery 
of  the  turbine  room,  which  is  equipped  with  the  necessary  con 
trol  switches  and  instruments  for  the  60,000,  30,000,  15,000 
and  2300-volt  buses. 

All  bus-bar  wiring  connections  to  the  transformers  and 
the  outgoing  circuits  are  carried  in  ducts.  In  the  new  portion 
of  the  station  these  are  filled  with  15,000-volt  leaded  paper 
cables  of  211,000  cm  cross-section,  with  the  exception  of  those 
for  the  Westinghouse  turbo-generator,  which  has  400.000  cm 
cables. 

There  were  installed  in  the  steam  end  of  this  plant  during 
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choke    coils    the    lines 
enter  oil  switches  which 
connect    them    to    their 
respective   b  u  s  -  b  a  r  s. 
There  is  also  an  oil  tie 
switch  between  the  two 
buses.    Each  transform- 
er   has    an    oil    switch 
which  can  be  connected 
by  means  of  a  double- 
throw  knife-blade  switch  to  the 
bus-bars  belonging  to  the  west 
or  to  the  middle  circuit.   When 
the    east    circuit    comes    in    it 
will  have  a  pair  of  oil  switches 
so  that  it  can  be  run  on  either 
of  the  bus-bars. 

There  are  four  step-down 
4500-kw  transformer  banks, 
with  their  secondaries  wound 
for  either  16,000  or  32,000  volts. 
Under  ordinary  conditions,  all 
energy  received  from  Kern 
River  will  be  handled  through 
the  double  13,000-volt  bus. 
The  transformers  are  cooled 
by  forced-oil  circulation 
transformer,  is  handled  in  the 
Kern    River.       It    enters    a    receiver. 
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il,  after  leaving 
same  manner  as  at 
is  forced  by  variable- 
speed  centrifugal  pumps  into  boiler-tube  cooling  coils  outside 
the  building  and  passes  back  into  the  pressure  line  which  fills 
the  transformers.  There  being  no  extensive  supply  of  cold 
water  avail.ible,  the  cooling  water  is  circulated  continuously 
from  the  oil  cooler  basin  into  elevated  troughs  from  which  it 


1903  two  2O0O-kw,  2300-volt  Curtis  turbo-alternators,  with  4000 
horse-power  of  Stirling  boilers,  in  500-hp  units.  When  it  be- 
came necessary  to  order  an  extension  for  the  plant,  in  1905, 
larger  size  apparatus  was  determined  upon  throughout  \n 
additional  5250  horse-power  in  750-hp  units  was  in- 
stalled   in    the   boiler    room 

The    turbine    installation    in    the    new    plant    consists    of    a 
single   6000-I0V    Westinghouse-Parsons    turbo-alternator,    with 
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Worthington  condensing  equipment.  The  steam  end  is  of  the 
Westinghouse  standard  construction,  receiving  steam  through 
an  intermittent  valve.  This  steam,  before  reaching  the  ma- 
chine, passes  through  a  separator,  an  automatic  butterfly  valve, 
and  a  hand-operated  throttle  valve.  This  unit  is  four-stage, 
single-flow,  and  is  operated  at  from  27J/2-in.  to  28-in.  vacuum. 
Thus  far  loads  up  to  10,000  kilowatts  have  been  carried  on  the 
machine  without  any  indication  of  its  maximum  load  being 
approached.  The  by-pass  throttle  does  not  open  until  a  load 
of  9000  kilowatts  is  reached  under  normal  steam  and  vacuum 
conditions. 

The  generator  is  wound  for  16,500  volts,  star  connected,  and 
is  run  with  grounded  neutral  on  the  SO-cycle  distribution  of  the 
company.  The  generator  operates  perfectly  and  runs  in  muU 
tiple  with  the  main  system  without  causing  any  disturbance 
whatever.  Between  the  neutral  of  the  machine  and  the  sta- 
tion ground  wire,  a  potential  difference  of  several  hundred 
volts  exists  under  operating  conditions,  with  the  machine  in 
connection  with  star-to-delta-connected  transformer  banks. 
This  voltage  and  the  resultant  flow  where  the  neutral  switches 
close  vary  with  the  number  of  transformers  and  the  load  on 
them,  but  does  not  apear  to  vary  from  other  causes.  An  ob- 
servation of  the  wave  shape  across  the  neutral  connection 
showed  a  somewhat  peaked  potential  wave  at  three  times  the 
frequency  of  the  main  circuit.  For  the  present  the  exchange 
current  is  limited  by  the  insertion  of  the  choke  coil  in  the  neu- 
tral connection.  At  a  later  date  a  resistance  will  be  substi- 
tuted for  the  coil.  This  phenomenon  in  one  shape  or  another 
is  observable  on  all  Y-connected  four-wire  generator  instal- 
lations. 

Steam  from  the  exhaust  end  of  the  turbine  passes  to  the 
atmosphere  during  warming  up  through  an  automatic  release 
valve.  After  the  machine  is  up  to  speed,  750  r.  p.  m.,  the  steam 
is  condensed  into  a  24,000-sq.  ft.  condenser,  and  the  water  of 
condensation  nturned  to  the  hot-well  by  a  two-stage  motor- 
driven  centrifugal  pump.     The  vacuum  space  is  cleared  of  en 


cooling  tower,  where  it  rises  through  a  steel  pipe  to  the  top  of 
the  tower.  The  new  portion  of  the  tower  installed  for  the 
Westinghouse  unit  is  73  ft.  x  150  ft.  in  floor  plan  and  the 
water  has  a  clear  fall  of  27  ft.  This  gives  a  tower  area  of 
6100  sq.  ft.  per  cubic  foot  of  water  per  second  and  with  a 
humidity  of  58  per  cent  and  a  wind  velocity  of  six  miles  per 
hour,  the  water  temperature  is  reduced  from  102  degs.  F.  to 
85  degs.  F.  The  tower  framing  consists  of  4-in.  .x  4-in.  posts, 
2-in.  X  4-in.  intermediates,  I -in.  x  2-in.  horizontals,  and  I -in.  x 
3-in.  bracings.  The  main  flume  is  placed  on  6-in.  x  6-in.  posts 
and  is  itself  built  of  V/z-m.  redwood.  The  distribution  troughs 
are  built  of  galvanized  iron,  having  rectangular  cross-sections 
with  round  holes  punched  in  their  bottoms.  Their  headers  are 
also  of  galvanized  iron,  with  wooden  sliding  gates.  Strips 
18  ins.  w'ide  of  galvanized-iron  mesh  screen  are  placed  at  3  ft. 
intervals  throughout  the  depth  of  the  tower.  The  trough 
spacings  are  36  ins.  x  36  ins.  x  66  ins.  throughout  the  tower. 

The  reservoir  is  of  concrete  6  ft.  deep,  and  12  ft.  wider  than 
the  tower.  Water  passes  from  it  into  the  concrete  suction 
pipe  through  close-set  iron  grizzlies.  Its  flow  can  be  shut  off 
when  necessary  by  a  38-in.  iron  motor-driven  gate  placed  in  the 
engine-room  basement.  , 

The  Westinghouse  turbo-alternator  unit  was  put  in  service  in 
October,  1906,  and  has  been  run  ever  since  without  any  shut- 
down due  to  the  turbine,  and  without  any  serious  shut-down 
whatever.  The  preliminary  acceptance  test  gave  results  materi- 
ally better  than  the  manufacturer's  guarantee. 

PROJECTED   KERN   RIVER  AND   KINGS   RIVER   PLANTS. 

In  addition  to  the  Kern  River  No.  i  plant,  the  Edison  Elec- 
tric Company  has  four  plants  located  on  Kern  River.  These 
plants  are  further  up  the  river  than  the  plant  just  completed, 
and  cover  the  entire  160  miles  length  of  the  river  from  the 
mouth  of  the  caiion  to  the  headworks,  with  the  exception  of 
the  plant  of  the  Power,  Transit  &  Light  Company  at  the  mouth 
and  the  Kern  River  Company's  plant  about  30  miles  above.  These 
four  additional  plants  will  have  a  total  output  of  46,600  kw  and 
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trained  air  by  means  of  a  steam-driven  dry-vacuum  pump. 
Forty-nine  cu.  ft.  of  condensing  water  arc  forced  per  second 
through  the  condenser  by  means  of  a  30-in.  Volute  centrifugal 
pump,  direct-connected  to  a  450-hp  induction  motor,  receiv- 
ing power  from  the  2300-voIt  station  mains. 

A  transformer  bank  stepping  from  15,000  to  2200  volts  is  to 
be  connected  to  the  machine  leads  so  that  the  auxiliaries  can 
be  transferred  to  the  generator  leads  after  the  unit  is  in  full 
operation. 

Circulating  water  leaving  the  condenser  passes  beneath  the 
boiler  room  in  a  steel-lined,  concrete  duct  to  the  edge  of  the 


will  be  developed  as  the  demand  for  the  power  arises.  The 
next  plant  to  be  constructed  will  be  Kern  River  No.  2,  the 
power  house  for  which  will  be  located  immediately  above 
the  intake  of  the  No.  i  plant.  Its  diversion  works  will  be  15 
miles  above,  just  below  the  Kern  River  Company's  station. 
With  the  317  feet  net  head  which  will  be  available,  this  plant 
will  develop  a  total  of  11,600  hp  with  400  cu.  ft.  of  water 
per  second.  Some  work  has  already  been  done  on  this  plant 
and  before  long  the  construction  will  be  prosecuted  more 
actively. 

In    addition    to   the    Kern    River   power    location    which    the 
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Edison  Electric  Company  owns  in  entirety,  the  company  has 
a  two-thirds  interest  in  live  excellent  power  sites  on  the  Kings 
River  where  95,000  kw  can  be  developed. 

CO.NCLL'SION. 

As  mentioned  in  the  articles  appearing  in  the  Elkctkical 
World  and  Engineer  two  years  ago,  the  earlier  water-power 
plants  of  the  Edison  Electric  Company  consist,  in  the  order  of 
their  construction,  of  Mill  Creek  \o.  i  (original  Redlands)  ; 
Santa  Ana  No.  i,  Mill  Creek  No.  2,  Mill  Creek  N'o.  3,  Santa 
.\na  No.  2,  and  Lytle  Creek.  These  plants,  which  have  a  total 
output  of  8700  kw  are  located  in  San  Bernardino  county,  and 
in  addition  to  supplying  local  power  demands  in  the  vicinity 
transmit  power  at  30,000  volts  by  means  of  an  8o-mile  trans- 
mission line  to  Los  .Angeles. 

In   addition   to   the   water-power  plai 
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Steam  generating  rating  of  14,075  kw.  It  is  e.\pected  that 
the  Kern  River  plant  will  be  al)le  to  deliver  in  Los  Angeles 
a  maximitm  of  .'3.000  kw.  I  liis  with  the  other  water-power 
|)lants  will  give  a  normal  hydroelectric  generating  rating  of 
about  30,000  kw  delivered  in  Los  .\ngelcs.  Thus  far  tb- 
company's  maximum  peak  load  has  been  about  20,000  kw. 
However  this  by  no  means  indicates  the  <lemand  made  on  the 
company  for  power,  and  it  is  the  company's  expectations,  judg- 
ing by  past  exeriencc,  that  all  of  its  power  will  be  con  racted 
for  as  fast  as  it  is  available.  The  Edison  Company  is  the 
only  power  corporation  in  Southern  Califorin'a  that  aims  to 
keep  ahead  of  the  demand  for  power  by  ibe  construction  of 
new  plants,  and  this  policy  has  proved  an  excellent  one  as 
compared  with  some  of  the  other  power  interests  who  have 
at  limes  been  badly  crippled  by  an  insufficient  supply,  and  havj 
bad  to  call  on  the  bldison  Company  for  power. 

Ibe  cities  in  Southern  California  supplied  with  electric  power 
for  lamps  and  motors  by  the  Edison  Electric  Company  com- 
prise a  population  of  418.500  and  include  Los  .\ngcles,  Pasa- 
dena, Pomona,  Santa  .\na.  Redjands.  Santa  Barbara.  Santa 
.Monica.  Ocean  Park,  Venice,  Long  Beach.  Monrovia.  Whittier. 
Riverside.  Colton.  San  Pedro  and  Redondo.  The  transmission 
lines  traverse  Los  .-Vngclcs.  Orange.  Riverside,  San  Bernardino, 
Kern  and  Ventura  Counties. 

Gas  plains  are  operated  in  each  of  the  cities  named  with  the 
exception  of  Los  Angeles,  Pasadena  and  Redondo,  the  Santa 
.Monica  plant  supplying  Ocean  Park  and  Venice.  The  gas 
plants  have  a  generating  capacity  on  a  12-bour  run  of  1,798.000 
cu.  ft.  and  double  that  for  24  hours.  .'\  storage  capacity  of 
590,000  ru.   ft.  is  provided.     Crude  oil  is  used  for  fuel. 

As  indicative  of  the  conservative  and  efficient  management 
of  the  properties  under  the  company's  control,  it  is  interesting 
to  note  that  in  the  four  years,  1903  to  1906  inclusive,  the  pro- 
portion of  operating  expenses  to  gross  earnings  has  been  re- 
duced from  52  per  cent  to  41  per  cent.  The  following  table 
covering  the  field  of  activities  of  the  company  as  of  record 
on  January  i,  of  each  of  the  years,  1905.  1906  and  1907,  shows 
the  excellent  growth  made  during  those  years,  and  also  inci- 
ilentally  illustrates  the  effect ivcness  of  the  selling  and  publicity 
campaigns  carried  out  by  the  company. 


TABLE      SHOWING      GROWTH      OF      BUSINESS      OF      EDISON      ELECTRIC 

COMPANY. 

Jan.  I,  1905.         Jan.  1,  1906.  Jan.   ),   1907. 
Incandescent    lamps    connected    (16 

cp  equivalent)    3S1.334  4*0.79'  S**.'o5 

Klectric    meters    in    service '9,7i3  25,321  32.764 

Gas    meters    in    service 4,474  9,992  14.630 

Total  number  of  meters  connected..  24,187  35.3»3  47.4*4 

.Motors    in    service 721  1,346  2,140 

Horse-power  of  motors  in  service...    7,803  13.605  19.662 

Arc   lamps   served '.3'9  2,225  2,740 

Gas    stoves    installed 4,547  10,567  15.772 

Several  interesting  conclusions  can  be  drawn  from  a  study 
of  these  figures.  For  example,  in  the  two  years,  1905  and  1906, 
the  company's  incandescent  lamp  service  increased  67  per  cent 
with  an  increase  of  66  per  cent  in  the  number  of  meters. 
Gas  meters  increased  227  per  cent,  and  a  corresponding  in- 
srease  of  247  per  cent  in  the  number  of  gas  stoves  installed 
indicates  a  remarkably  efficient  sales  staff  in  the  gas  depart- 
ment. The  figures  also  indicate  that  there  is  practically  no  gas 
illumination  in  the  territory  served  by  the  Edison  Company. 
The  number  of  electric  motors  installed  increased  197  per  cent 
with  an  increase  of  152  per  cent  in  their  horse-power.  The 
average  horse-power  per  motor  decreased  from  10.82  to  9.18, 
indicating  an  increasing  use  of  small  motors,  presumably  in 
small  manufacturing  lines. 

The  Edison  Electric  Company  is  incorporated  under  the  laws 
of  Wyoming  and  has  issued  $11,200,000  of  its  capital  stock, 
consisting  of  $4,000,000  preferred  and  $7,200,000  common.  The 
company  has  outstanding  $10,895,000  in  bonds  and  debentures. 

The  following-named  gentlemen  are  officers  of  the  company : 
President.  John  B.  Miller,  Pasadena:  vice-presidents.  Henry 
Fisher,  Redlands ;  Wm.  R.  Staats,  Los  .-Vngeles ;  H.  H.  Sinclair. 
Pasadena ;  John  W.  Edminson,  Los  Angeles ;  secretary,  R.  H. 
Ballard,  Los  Angeles ;  treasurer,  W.  L.  Percey,  Pasadena : 
general  manager,  A.  L.  Selig,  Los  Angeles. 

The  construction  of  the  Kern  River  No.  I  power  plant  was- 
prosecuted  under  the  gener'd  supervision  of  H.  H.  Sinclair, 
vice-president  of  the  company,  who  originally  located  the  power 
sites  on  the  Kern  River  and  on  most  of  the  other  streams 
whose  power  supplies  arc  controlled  by  the  Edison  Company. 
The  hydraulic  features  of  the  Kern  River  work,  including  the 
dam.  gravity  tunnels,  pressure  tunnel  and  many  of  the  details 
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of  the  water-wheel  equipment  were  designed  under  the  super 
vision  of  F.  C.  Finkle.  chief  hydraulic  engineer,  and  now  con 
suiting  engineer   for  the  company.     F.   EL   Miller,   .is   superin 
lendcnt   of   power   development    had   charge  of   and,   at   times, 
direct  supervision  over,  the  construction  work.     The  electrical 
details  were  looked  after  by  R.ilph  Bennett  and  R.  J.  C.  Wood. 
G.    E.    Decker   represented   the   company   in   the   installation  of 
the   machinery.     John   Taylor,    formerly   chief   operator  at   the 
Santa    .\na    No.    i    plant,   has   been    placed    in   charge   of    the 
operation  of  the  Kern  River  No.  I  plant.     To  these  gentlemen 
the  writer  is  indebted  for  many  courtesies  and  for  the  furnish- 
ing of  the  drawings  and  much  of  the  data  which  have  made 
these  articles  possible.  ^ 
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Cos  Cob   Power  Station   of  the   New   York, 
New  Haven  6c  Harttord  Railroad  Co. 


IX  coMiK-ction  with  the  descriptions  of  the  catenary  line  con- 
struction and  the  electric  locomotives  used  by  the  Xew 
York,  Xew  Haven  &  Hartford  Railroad,  which  appeared  in 
our  issues  for  Aug.  17  and  24,  it  is  appropriate  to  add  a  de- 
scription of  the  generating  station  from  which  electrical  energy 
is  obtained  for  train  propulsion.  This  station  is  interesting, 
both  on  account  of  what  it  contains  and  by  reason  of  what  it 
does  not  contain.  Thus  the  interest  is  not  distinguished  by  the 
fact  that  a  considerable  portion  of  the  equipment  is  of  the 
standard  type.  However,  the  changes  that  have  been  intro- 
duced in  order  to  render  the  standard  equipiflent  suitable  for 
the  special  duties  imposed  upon  it  are  of  exceptional  interest 
at  this  time. 

The  power  house  is  located  adjacent  to  the  main  line  of  the 
railroad  and  on  the  bank  of  the  ^lianus  River  at  a  point  on 
the  river  about  one  mile  from  Long  Island  Sound.  The- 
location  is  such  that  coal  can  be  delivered  either  by  water  or 
rail,  and  an  unlimited  amount  of  salt  water  for  condensing 
purposes  is  available  from  the  Mianus  River.  By  the  erection 
of  a  dam  in  this  river  at  a  point  about  a  mile  up-stream  from 
the  power  house  an  abundant  supply  of  exceptionally  pure- 
boiler  feed  water  is^lso  readily  obtained. 

The  general  style  of  architecture  of  the  power  house  building 
is  Spanish  mission ;  the  walls  being  constructed  of  plain-faced 
concrete  blocks,  the  color  of  which  forms  a  pleasing  contrast 
with  the  red  Spanish  tile  roof.  The  building  walls,  below  the 
water-table,  and  the  machinery  foundations  are  monolithic  con- 
crete. The  water-table  and  the,  walls  above  it,  including  the 
window  arches  and  coping,  are  of  concrete  blocks.  The  base- 
ment floor  is  of  concrete,  laid  upon  the  foundation  rock.  .Ml 
other  floors  in  the  building  are  of  reinforced  concrete :  and  the 
roof,  which  has  a  pitch  of  4' >  ins.  per  foot,  is  of  reinforced 
cinder  concrete  finished  on  the  e.xterior  with  Ludowici  tile. 

.\  self-supporting  steel  stack  13  ft.  6  ins.  in  diameter,  extend- 


turbine  equipment  is  shown  by  the  fact  that  the  distance  from 
the  floor  to  the  top  of  the  crane  runway  rail  is  but  27  ft.  2  ins., 
and  the  height  from  the  turbine  room  floor  to  the  bottom  of 
the  roof  trusses  is  but  39  ft.  2  ins.  The  interior  walls  of  the 
engine  room  are  finished  with  a  wainscoting  of  Faience  tile 
6  ft.  in  height. 

TURBO    GENEK.\TORS. 

The  initial  generating  equipment  of  the  power  house  consists 
of   three   multiple-expansion,   iiarallel-flow    Parsons   steam   tur- 


FIG.    2. — DOILER   ROOM    OF  COS   COB   POWER    STATION. 

bines  direct-connected  to  single-phase  Westinghouse  generators'. 
Provision  has  been  made  for  the  installation  of  a  fourth 
unit,  of  corresponding  size.  The  turbines  are  rated  at  4500 
bhp  each,  and  the  generators  at  3000  kw  each,  at  80  per  cent 
power   factor. 

The  turbines  are  operated  at   1500  r.  p.  m.  by  steam  at  200 
lbs.  pressure  and  100  degs.  superheat.     The  continuous  overload 
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iiig  to  a  height  of  100  ft.  from  the  engine  room  floor  is  carried 
by  ihc  sicol  columns  which  support  the  fan  room  floor,  leaving 
the  space  below,  on  the  boiler  room  floor,  entirely  clear. 

The  turbine  room  is  60  ft.  wide  by  112  ft.  long,  and  Ihc 
switchboard  occupies  a  space  next  the  turbine  room  which  is 
25  f f.  wide  by  1 10  ff .  long.  The  boiler  room  is  160  ft.  long 
and  1 10  ft.  wide.    The  reduced  head  room  needed  for  horizontal 


capacity  of  the  units  is  50  per  cent,  and  momentary  overloads 
of  100  per  cent  can  be  taken  care  of  when  operating  condensing. 
The  turbines  are  equipped  with  the  latest  accessories  in  the  way 
of  .luiumalic  safety  slops,  water-packed  glands  for  the  turbine 
shaft,  and  adjustable  water-cooled  bearings  equipped  with  a 
continuous  circulation  oiling  system. 

.•\s  the  requirements  necessitated  the  generation  of  Ihrec-pbase 
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current  for  delivery  to  tlic  Xevv  York  Central  system  as  well 
as  single-phase  current  for  the  operation  of  the  electric  loco- 
motives over  the  New  Haven  Railroad,  the  generators  are 
wound  for  three-phase  current,  but  arranged  for  the  delivery 
of  both  three-phase  and  single-phase  current. 

The  generators  are  entirely  enclosed  by  a  casing,  into  which 
air  is  drawn  through  suitable  ducts  from  a  fresh  air  chamber 
under  the  switchboard  gallery,  and  from  which  the  air  is 
discharged  through  other  ducts  into  the  basement.  This  system 
of  generator  ventilation  renders  the  operation  of  the  generators 
practically  noiseless. 

The  excitation  of  the  generator  fields  is  pj-ovided  for  by  two 
j2S-kw,  direct-current  generators,  direct-connected  to  Westing- 
Jiouse  engines ;  and  one  motor-driven  exciter. 

STICAM    AUXII-IARIES. 

A  separate  condensing  outfit  is  provided  for  each  turbine, 
consisting  of  an  Alberger  three-phase  counter-current  surface 
condenser,  a  two-stage  dry-air  pump,  a  centriftfgal  circulating 

|)imip  direct-connected  to  a  WeslinKbousc  iMiKinc,  .md  a  Monitor 


into  the  intake  and  discharge  flumes,  a  motor  generator  set  has 
been  installed  and  provided  with  suitable  controlling  apparatus 
for  maintaining  in  each  condenser  a  counter  electromotive  force 
slightly  in  excess  of  the  electromotive  force  due  to  the  galvanic 
action  and  the  stray  currents. 

The  initial  installation  consists  of  twelve  525-hp  Babcock  & 
Wilcox  water-tube  boilers  set  in  batteries  of  two  boilers  each, 
and  arranged  with  eight  boilers  on  one  side  and  four  boilers 
on  the  other  side  of  the  boiler  room,  separated  by  a  21 -ft.  firing 
floor.  Provision  is  made  for  four  additional  boilers  to  take 
care  of  the  fourth  turbo-generator  unit  when  it  is  installed. 
These  boilers  are  er|uipped  with  Roney  mechanical  stokers  and 
Babcock  &  Wilcox  superheaters  and  deliver  steam  at  200  lbs. 
gage  pressure  and  125  degs.  superheat. 

Under  ordinary  conditions  the  boiler  feed-water  is  delivered 
from  the  pump  house  at  Mianus  through  a  lo-in.  main  to  a 
concrete  reservoir  of  600,000  gals,  capacity  situated  just  outside 
the  power  house.  From  this  reservoir  the  make-up  water  flows 
by  gravity  to  two   13.000  gal.    feed-water  tanks   located  in  the 
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liot-wcU   pump,  the  speed  of  which  is  auloniatically  controlled 
by  a  float. 

Condensing  water  for  all  the  condensers  is  furnished  by  a 
single  flume,  which  is  constructed  of  timber  having  a  lining 
of  creosotcd  lumber  from  the  intake  at  the  face  of  the  dock 
to  the  shore  line,  and  of  concrete  for  the  remainder  of  its 
length  to  and  under  the  generator  room.  To  prevent  the  rapid 
deterioration  of  the  brass  condenser  tubes  by  the  galvanic 
action  which  usually  occurs  where  salt  water  is  employed  for 
condensing  purposes  and  which  is  often  aggravated  by  stray 
currents  passing  through  the  water  pipes  into  the  station,  and 
from  thence  to  the  condensers  and  out  through  the  pipes  loading 
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boilec  room  basement.  These  tanks  also  receive  the  discharge 
from  the  hot-well  pumps.  The  water  is  then  drawn  from  these 
tanks  by  the  feed  pumps  and  delivered  through  the  feed-water 
heaters  and  economizers  into  the  boilers.  .\\\  auxiliary  source 
of  feed-water  supply  is  provided  for  by  a  connection  to  the 
mains  of  the  Greenwich  Water  Company. 

The  feed  pumps,  which  are  three  in  number,  are  of  the  com- 
pound, direct  connected,  duplex,  outside-packed  plunger  type. 
The  pumping  equipment  at  Mianus  comprises  two  single-acting 
vertical  triplex  plunger  pumps,  geared  to  Westinghouse  three- 
phase  motors.  One  of  these  is  of  sufficient  capacity  to  meet  the 
requirements    of    the   plant    running    non-condensing,    and    the 
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other  to  supply  all  the  fresh  water  needed  when  rinming  con- 
densing. These  pumps  are  operated  by  current  obtained  from 
the  power  house. 

Three  Green  fuel  economizers  are  provided. 

After  leaving  the  economizers  the  flue  gases  pass  through 
sheet-iron  flues  to  the  fan  chamber  over  the  center  of  the  boiler 
room.  Here  four  14-ft.  fans,  direct  connected  to  horizontal 
high-speed  engines,  deliver  the  flue  gases  to  the  stack,  which  is 
only  of  sufficient  height  to  carry  the  gases  away  from  the 
building. 

CX'AL    HANDLING    INSTALLATION. 

All  coal  received  by  water  is  unloaded  from  the  barges  by  a 
steel  derrick  operating  a  clam-shell  bucket  and  delivered  into 
a  hopper  of  15  tons  capacity  at  a  height  of  55  ft.  above  the  dock. 
1  .lis  bucket  is  operated  by  an  engine  on  the  dock,  supplied 
with  steam  from  the  power  house.  From  this  hopper  the  coal 
is  fed  by  gravity  into  a  coal  crusher,  and  from  the  crusher 
it  drops  into  steel  cars  where  it  is  weighed.  The  cars  are  then 
drawn  by  cable  up  an  inclined  single-track  railway  of  13  per 
cent  grade  and  into  the  boiler  room  through  an  opening  near  the 
roof.  This  track  is  supported  upon  structural  steel  towers  and 
is  designed  so  that  two  cars  can  be  operated  upon  it,  passing 
each  other  through  an  automatic  turn-out  at  the  center.  The 
cars  discharge  the  coal  into  a  hopper,  from  which  it  is  delivered 
into  two  flight  conveyors  extending  the  length  of  the  boiler 
room.  Openings  in  the  bottom  of  the  flight  conveyors  discharge 
the  coal  into  spouts  leading  to  the  stoker  hoppers  of  the  boilers. 
The  capacity  of  the  flight  conveyors  is  in  excess  of  the  amount 
of  coal  required  to  operate  the  boilers,  and  the  surplus  coal 
is  discharged  at  the  further  end  of  the  boiler  room  into  a 
concrete  storage  bin  below  the  boiler  room  floor. 

Coal  received  by  rail  is  dumped  from  the  car  directly  into  a 
chute  leading  to  this  same  storage  bin.  When  the  boilers  are 
to  be  supplied  from  this  source,  the  coal  is  discharged  from  the 
bin  by  gravity  into  a  coal  crusher  and  from  thence  into  a 
bucket  conveyor  located  in  a  tunnel  underneath  the  bin,  bj- 
which  it  is  delivered  to  the  flight  conveyors  above  the  boilers 
and  thence  thro6gh  the  chutes  to  the  stoker  hoppers. 

The   cable   railwr\y   and    the   flight   and   bucket   conveyor   are 


by  means  of   a   locomotive   type   of   air   compressor,   supplying 
air  at  100  lbs.  pressure. 

A  continuous   circulating  oiling   system   for  the  turbine  and 
generator  bearings  is  installed.     The  oil  is  elevated  by  a  small 
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Steam  pump  into  a  tank  situated  in  the  fan  room  and  flows  from 
this  tank  by  gravity  to  the  various  bearings.  After  passing 
through  the  bearings  it  is  discharged  into  a  filter,  and  from  the 
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operated  by  three-phase  induction  motors  taking  energy    from 
the  "station  service"  line. 

For  cleaning  the  generators,  switches,  etc.,  compressed  air  is 
furnished  throughout  the  engine  room  and  switchboard  gallery 


filter  the  oil  passes  to  a  receiving  lank  in  the  engine  room 
basement  to  which  the  suction  of  the  oil  pump  is  connected. 
Taps  are  placed  in  this  line  at  convenient  points  for  filling  the 
oil  rups  on  the  auxiliary  engines  and  pumps. 
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1,1,     II, cables    from   ca  li   };<-''"^''ator   are   run    in    the   air 

liamber  iiiidcr  llic  turliiiic  room  floor,  up  to  the  switchboard 
nailery  aivl  thciicc  through  selector  oil  circuit-breakers  down 
'.  the  liigh-tension  buses  under  the  switchboard  gallery.  These 
ircuit-breakers   are    electrically   interlocked   so   thai   the   buses 

niiot  be  paralleled. 

Ihe  two  higli-lension  buses,  with  their  accompanying  switch- 
iig  equipment  arc  interchangeabfe: and  are  arranged  so  that  each 
.m  be  used  separately;  one  supplying  three-phase  current  to 
lie  Port  Morris  feeders,  and  the  other  supplying  single-phase 
lirrent  for  Ihe  locomotives.  Each  bus  is  further  divided  by 
aiife  switclies  into  three  sections;  each  end  section  containing 
generator  leads  and  propulsion   feeders,  and  the  center  section 


lie  mentioned  that  if  in  a  star-connected  three-phase  generator 
the  e.  m.  f.  is  Ji  volts  per  phase  and  the  current  is  /  amperes 
per  lead  the  total  output  is  3IE;,  when  the  same  machine  is 
ised  as  a  single-phase  machine  the  e.  m.  f.  is  V 3/1  volts  and  Ac 
current  /  amperes,  so  that  the  output  is  1.732  IE,  or  57.7  per 
cent  of  its  former  value.  When  the  machine  is  given  a  com- 
liined  three-phase  and  single-phase  load,  its  output  increases 
gradually  to  100  per  cent,  as  the  three-phase  load  becomes  more 
and  more  predominating. 

For  normal  operation  of  this  station  one  set  of  buses  will 
supply  the  three-phase  feeders  leading  to  Port  Morris,  and  the 
other  set  the  single-phase  propulsion  feeders  and  the  local  three- 
phase  circuits. 

Each  leg  of  the  high-tension  bus,  consisting  of  two  3-in.  x 
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cciMlaiiiiiij;  llic  Port  Morris  feeders,  so  that  in  an  emergency 
a  still  further  subdivision  can  be  effected. 

When  a  bus  section,  or  the  entire  bus.  is  used  for  supplying; 
single-phase  propulsion  current,  one  leg  is  grounded  directly 
to  tlic  track  vails  of  the  right  of  way  through  suitable  switches: 
.another  leg  supplies  the  outgoing  feeders,  which  are  run  in 
iluplicate,  connecting  directly  to  the  trolley  and  which  form 
the  complete  single-phase  circuit;  the  third  leg  of  this  bus  is 
also  connected  to  a  feeder  which  is  carried  along  the  right  of 
way  for  the  purpose  of  supplying  energy  for  local  purposes  and 
completing  the  three-phase  circuit  along  the  line. 

To  show  that  a  ihreephasc  generator  can  he  operated  as  a 
single-phase  machine  without  excessive  loss  in  output,  it  may 


'4-in.  copper  bars,  is  enclosed  in  a  separate  masonry  compart- 
ineni  composed  of  pressed  brick  and  soapstone.  and  is  supported 
on  porcelain  pillars  .ind  bushings  projecting  from  the  side  wall 
of  the  compartment,  the  bushings  providing  for  cable  connec- 
tions to  the  bus.  Removable  glass  doors  are  provided  in  the 
bus  compartments  at  small  openings  opposite  all  connec- 
tions and  supports.  The  connections  between  the  bus-bars  and 
the  circuit-bre.ikers.  which  consist  of  insulated  cable,  are  carrieil 
up  in  separate  brick  scptimis  on  the  back  of  the  bus-bar  and  oil 
circuit-breaker  structure.  Each  oil  circuit-breaker  can  be 
disconnected  from  the  bus  and  circuit  by  hook-tj-pc  knife 
switches  located  on  the  rear  of  the  structure. 

The   feeder  cables  pass  along  the  top  of  the  circuit -brc.iker 
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slructure,    thence    to   choke    coils    in    the    arrester    gallery    ami 
through  special  windows  to  the  line. 

The  arresters  used  in  the  generating  station  are  of  the 
multigap,  non-arcing,  low-equivalent  type,  in  which  respect  they 
do  not  differ  essentially  from  standard  arrester  equipments.  .\n 
unusual  feature  resides  in  the  use  of  a  douhle  au.xiliary  series 
of  non-arcing  gaps  which  are  connected  to  the  ground  through 

Considering 


enclosed  fuses,  as  illustrated  in  Fig. 
the  arrester  in  detail,  it  is  to  be  noted  that 
the  main  series  of  gaps  is  connected  be- 
tween the  line  wire  and  the  ground  with  a 
resistance  in  series  on  the  ground  side ;  an 
additional  resistance  is  placed  in  shunt  to 
certain  of  the  main  gaps.  The  two  series 
of  auxiliary  gaps  with  their  separate  fuses 
are  joined  in  series  with  the  main  gaps  on 
the  ground  side,  and  hence  are  in  parallel 
with  the  resistance  which  is  in  series  with 
the  main  gaps.  It  will  be  observed  that  if 
only  one  of  the  fuses  blows,  the  other  con- 
tinues  to  be  in  operative  condition;   whils 

if  both   fuses  blow,  the  arrester  is  merely       J®,     [©.     ''J^    jCyj 
converted    into   a   protective   device   of   the  o  S        S  S 

low-equivalent    type.      It    is    expected    that         5  2        2£        || 

minor  discharges  will  pass  across  the  arrest-         I         |        ||       || 
er  without  damaging  the  fuses,  and  that  the 
fuses  will  blow  only  in  the  cast-  of  exces- 
sive discharges  which,  with  the  more  usual 
arrester  arrangement,  would  probably  cause 

the  station  to  be  thrown  out  of  coiumission  due  to  the  opcnm.y 
of  circuit-breakers. 

The  voltage  of  each  high-tension  bus  is  maintained  constant 
by  a  Tirrill  regulator  controlling  the  exciter  field  circuits. 

SWITCHBOARD. 

The  main  switchboard  is  made  up  of  marble  slabs  carryins; 
Wcstinghouse  instruments  and  switching  apparatus.    It  contains 


synchroscope  and  alternating-current  voltineters,  and  five  panels 
for  the  apparatus  controlling  the  outgoing  feeder  system  and 
the  local  high-tension  circuits. 

Each  generator  panel  is  equipped  with  instnmients  indicating 
the  current  per  phase,  the  power  factor,  the  watts,  and  tlie 
field  current.  Receptacles  are  also  provided  on  each  generator 
panel  for  making  connections  with  the  synchroscope  and  the 
voltmeters  on  the  inclined  panel.     This  panel  contains  the  main 
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field  switch  and  rheostat  hand  wheel,  together  with  an  electric 
governor  controller  for  changing  the  speed  of  the  generators 
from  the  switchboard  gallery  for  the  purpose  of  synchronizing 
when  it  is  desired  to  throw  two  or  luore  generators  in  parallel. 
Ihe  oil  circuit-breakers  between  the  generator  and  the  buses 
are  also  electrically  controlled  from  these  panels.  Walt-hour 
meters    are    placed    in    the    bus    sections    in    such    a    way    as    to 
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four  panels  for  the  operation  of  the  generators,  three  panels 
for  the  control  of  Ihe  exciters,  two  panels  for  the  Tirrill  regu- 
lators,   one    load    panel,    one    inclined    station    panel    for    the 


register   the   total    output   of    the   generators   or   of   any    group 
of  feeders. 

I'"acli  feeder  is  equipped  with  an  animelcr,  overload  relay  and 
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controllers   for  its  oil   circiiit-hrcakcrj.     Colored  lamps  on   the 
switclAoard  indicate  the  position  of  the  circuit-breakers. 

All  interesting  detail  of  the  sivilchboard  equipment  for  the 
feeders  is  found  in  the  linie-liniit  feature  of  the  overload  relay. 
J'.ach  overload  relay  is  shunted  hy  a  fuse,  which  must  blow  before 
the  fuse  can  act.  The  impedance  of  the  fuse  is  so  small  compared 
to  that  of  the  relay  that  most  of  the  current  passes  through  tin- 
fuse.  It  will  be  seen,  therefore,  that  the  relay  mechanism  as  a 
wliole  possesses  a  "time  limit"  exactly  equivalent  to  a  fuse. 
If  for  any  reason  it  is  desirable  to  operate  without  a  "time  limit," 
the  fuse  can  be  omitted.  Moreover,  the  relay  can  be  reset  at 
any  time  without  inserting  a  fuse,  and  yet  the  apparatus  will 
be  adequately  protected. 

For  supplying  power  to  the  various  motors  throughout  the 
station,  duplicate  sets  of  two  transformers  each  are  used.  They 
are  T-connected  and  supply  three-phase  current  at  440  volts. 

For  the  control  of  the  station  circuits  a  local  service  switch 
board  is  installed  containing  apparatus  for  controlling  the  motor 
of  a  motor-driven  exciter,  the  station  lamp  circuit,  the  motor 
circuit  and  the  storage  battery  circuit.  The  storage  battery, 
which  is  located  in  the  l>asement  below  the  switchboard  gallery, 
consists  of  55  cells  of  the  Westinghouse  Machine  Company's 
type  of  10  amps.,  rating  for  8  hours,  and  is  used  for  operatin-^ 
(lie  control  circuits  of  the  circuit-breakers  and  the  switchboard 
signal  lamps.  The  battery  is  charged  through  a  Cooper-Hewitt 
mercury  converter,  taking  cnnenl  from  the  alternating-current 
lighting  circuit. 

Cooper-Hewilt  mercury  arc  lamps  are  used  for  general 
lllnmination  and  incandescent  lamps  for  restricted  locations. 
Alternating  current  for  these  lamps  is  supplied  by  duplicate 
single-phase  75-kw  transformers  delivering  current  at  115  volts. 

The  turbo  generators  and  the  exciters  were  assembled  in 
place  by  the  Westinghouse  Electric  &  Manufacturing  Company. 

The  power  plant  was  designed  and  constructed  imder  the 
administration  of  Vice-President  McHenry.  The  regular 
engineering  facilities  of  the  road  were  supplemented  by  the 
services  of  Westinghouse,  Church,  Kerr  &  Company,  who  were 
associated  in  the  design  of  the  plant,  and  who,  in  behalf  of  the 
road,  erected  the  building,  and,  except  as  before  stated,  inslalleil 
the   (■(|uipmenl. 


Luminous |Arc  Lamps  from   the  Standpoint 
of  Central    Station   Operation. 

A  paper  presented  by  Mr.  Howard  Grabhill  at  the  recent 
Toledo  convention  of  the  Ohio  Flectric  Light  .'\ssociatiou  gave 
some  interesting  data  concerning  the  commercial  operation  of 
luminous-arc  lamps  al  .^shland,  Ohio,  during  the  past  two 
years. 

In  comparison  with  the  open  arc  lamps,  which  were  used 
lornicrly,  the  luminous-arc  lamp  gives  a  better  distribution  of 
light,  a  better  quality  of  light  and  experiences  fewer  "outages." 
Moreover,  it  is  more  economical  in  electricity  consumption,  per- 
mits of  greater  ease  of  adjustment  and  of  trimming,  and  en- 
i^ls  a  lower  cost  for  maintenance,  repairs  and  renewals. 

With  the  magnetite  lamp  the  light  distribution  is  more  uni- 
form than  with  the  open-carbon  arc  lamp.  A  globe  with 
a  frosted  or  sand-blasted  bottom  is  used,  and  there  is  almost  no 
shadow  beneath  the  lamp.  I'wo  things  make  possible  the  bet- 
ter light  distribution  of  the  magnetite  lamp.  First,  the  positive 
electrode  does  not  form  a  crater  as  does  the  positive  carbon  of 
an  open-arc  lamp,  resulting  in  the  axis  of  maximum  distribution 
being  at  an  angle  of  about  45  per  cent.  And,  second,  the  arc 
in  the  magnetite  or  luminous-arc  lamp  always  has  the  same  rela- 
tive position,  so  that  it  is  possible  to  use  a  reflector.  This  re- 
flector is  placed  in  a  horizontal  position  just  above  the  arc,  but 
being  of  enameled  iron  it  is  unatTected  by  the  heat  and  hence 
is  not  a  part  that  would  need  to  be  renewed  during  the  life  of 
the  lamp.  The  result  is  that  the  axis  of  maximum  distribution 
of  this  lamp  is  at  an  angle  of  about  00  per  cent,  or  almost  hori- 
zonlal.  .'Vs  the  streets  of  Ashland  are  quite  irregular  and  there 
arc  manv  shade  trees  on  some  of  the  residence  streets,  the  tin 


ler  light  distribution  of  the  magnetite  lamp  is  quite  noticeable, 
and  it  is  appreciated  by  at  least  a  part  of  the  citizens.  More- 
over, the  quality  of  the  light  is  excellent,  being  whiter  than 
alternating-current  lamps  and  steadier  than  open-carbon  lamps. 

.Another  advantage  which  this  lamp  has  is  that  of  fewer  out- 
ages. When  a  lamp  is  found  not  to  be  burning  it  can  usually 
be  started  by  jerking  the  rope  by  which  it  is  raised  and  lowered. 
'  he  stoppage  is  caused  by  a  small  particle  of  the  burnt  electrodes 
getting  between  them  and  acting  as  an  insulator.  It  has  been 
found  necessary  to  replace  broken  globes  at  once,  as  this  lamp 
will  not  burn  unprotected  from  the  air.  This  is  not  a  serious 
defect,  as  the  long  burning  feature  of  the  lamp  makes  frequent 
1  rimming  or  handling  unnecessary;  hence  the  chances  for 
broken  globes  are  reduced.  Moreover,  it  is  believed  that  a  city 
has  a  right  to  expect  the  lighting  company  to  keep  its  globes  in 
repair,  whether  the  lamps  used  be  open  carbon,  alternating  cur- 
rent or  magnetite  lamps.  The  ratio  of  outages  as  compared 
with  the  carbon  lamp  has  been  one  to  three  in  favor  of  the 
magnetite  lamp. 

The  low  wattage  of  the  magnetite  lamp  is  one  of  its  most 
distinguishing  characteristics.  It  is  designed  to  operate  on  di- 
rect-current series  circuits  with  from  70  to  80  volts  at  the  lamp 
terminals  or  by  mercury  arc  rectifiers  connected  to  alternating- 
current  circuits.  In  .Ashland  the  direct-current  system  is  used, 
energy  being  furnished  by  a  Brush  arc  machine.  The  replacing 
of  a  480-watt  lamp  with  one  consuming  320  watts  has  been 
found  to  be  a  great  benefit  to  the  company. 

Because  of  the  long  burning  feature  of  this  lamp,  the  main- 
tenance cost,  as  compared  with  open-carbon  lamps,  is  very  low. 
Ihe  upper  or  positive  electrode,  a  heavy  piece  of  copper,  is  re 
versiblc  and  has  a  life  of  about  4000  hours.  The  lower  elec- 
trode, an  iron  tube,  -^  in.  in  diameter  and  8  ins.  long,  and  filled 
with  black  magnetic  oxide  of  iron,  has  a  life  of  175  hours.  It 
is  thus  necessary  to  trim  the  lamps  only  nine  times  a  year. 
The  cost  of  maintaining  these  electrodes  on  the  midnight  schedule 
is  about  60  cents  per  lamp  per  year. 

The  two  adjustments,  the  length  of  the  arc  and  the  feed  con- 
tact magnet,  are  easily  made.  The  length  of  the  arc  is  con- 
trolled by  an  adjustable  stop  which  is  fastened  by  a  set  screw 
to  the  left  hand  guide  rod.  To  increase  the  arc  voltage,  raise 
this  stop;  to  decrease  the  voltage,  lower  it.  .\fter  an  adjust- 
ment has  been  made  the  lower  electrode  rod  should  be  tripped 
:uid  then  pushed  up  as  in  trimming.  The  feed  contact  magnet 
is  adjusted  by  lowering  or  raising  the  armature  disk  and  check- 
nut  placed  just  below  it.  If  the  lamp  feeds  too  often,  the  disk 
should  be  turned  to  the  left.  If  not  often  enough,  it  should  be 
turne<l  to  the  right.  This  magnet  is  in  shunt  with  the  arc  and 
should  close  the  contacts,  causing  the  lamp  to  feed,  when  the  arc 
voltage  rises  to  about  1 10  volts. 

In  trimming  the  lamp,  the  first  thing  to  do.  after  the  globe 
has  been  unlatched  and  swung  over  to  the  side,  is  to  clean  the 
center  tube,  which  serves  as  a  chimney  through  which  the 
fumes  of  the  arc  pass  out  of  the  lamp ;  unless  the  tube  is  kept 
clean  there  is  danger  of  the  reddish-brown  fumes  accumulating 
in  it  and  clogging  it  up  and  settling  on  the  inside  of  the  globe 
and  shutting  off  the  light.  A  small  brush  run  through  this 
tube  a  few  times  readily  cleans  it.  Xext  the  globe  should  be 
cleaned.  The  accumulation  of  the  reddish-brown  dust  on  the 
globes,  from  one  trimming  to  the  next,  while  slight,  is  suffi- 
cient to  cut  off  considerable  light.  It  is,  however,  easily  re- 
moved with  a  cloth  dampened  with  coal  oil.  To  replace  the 
burned-out  electrode,  the  tripping  rod  should  be  pushed  up 
until  the  clutch  in  the  lamp  is  disengaged.  The  lower  elec- 
trode holder  will  then  drop  into  a  position  where  the  change  is 
quickly  made.  To  those  who  have  had  the  experience  of  trim 
ming  the  open-carbon  lamps,  the  ease  with  which  the  mag- 
netite lamp  is  trimmed  is  at  once  apparent. 

Repairs  and  renewals  cost  last  year  54  cents  per  lamp.  With 
the  latest  type  of  lamp  it  is  believed  that  this  item  will  not  be 
so  large,  because  it  has  a  heavier  globe  and  does  away  with  a 
large  copper  ash  pan.  and  these  were  the  only  two  parts  re- 
quirine    replacement    during   the   year.      For   the   present    ye.Tr. 
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however,  this  item  will  be  larger  on  account  of  changing  to  the 
new  type  of  lamp. 

As  a  whole,  the  system  comes  fully  up  to  the  lighting  com- 
pany's expectations  and  is  regarded  as  the  best  in  operation  at 
the  present  day. 


What  Is  the   Best   Form   ot   Power  for  Sta- 
tions of  Five  Hundred  Kilowatts  or  Less.? 


In  a  paper  presented  at  the  recent  Toledo  convention  of  the 
Ohio  Electric  Light  Association,  Prof.  F.  C.  Caldwell  stated 
that  for  small  stations  there  are  now  available  the  following 
types  of  apparatus :  Direct-current,  two-wire,  220-volt  and 
three-wire,  no-volt;  also,  alternating-current,  single-phase  or 
polyphase.  The  choice  between  these  will  depend,  first,  on  the 
character  of  the  load  to  be  supplied ;  second,  upon  the  size  of 
the  plant,  and,  third,  upon  the  conditions  under  which  it  will  be 
operated.  A  few  years  ago  the  two-wire,  220-volt,  direct-cur- 
rent system  seemed  likely  to  take  an  important  position  for  the 
smaller  central  station  supply.  Two  factors,  however,  have  re- 
cently been  introduced  into  the  problem,  both  of  which  are  un- 
favorable to  its  growth.  The  first  of  these  is  the  development 
of  metallic  filament  incandescent  lamps.  The  low  resistivity  of 
metals,  as  compared  with  carbons,  makes  the  extension  of  these 
to  voltages  as  high  as  220  seem  improbable,  while  the  great  sav- 
ing in  energy,  resulting  from  their  use,  dare  not  be  overlooked. 
The  other  factor  is  the  placing  on  the  market  of  successful 
three-wire  generators  at  a  cost  not  greatly  in  excess  of  the 
standard  type.  The  220-volt  system  has  never  been  much  used 
in  this  country  outside  of  the  smallest  plants,  though  its  sim 
plicity  and  comparative  economy  in  distribution  were  strong 
arguments  in  its  favor.  It  will  doubtless  continue  to  be  em- 
ployed in  cases  where  transmission  for  power  purposes  is  the 
main  business ;  but  where  lighting  is  an  important  element,  it  is 
probable  that  it  has  passed  its  period  of  greatest  usefulness. 
The  problem  may,  therefore,  be  narrowed  down  to  a  question 
of  three-wire  direct  current  versus  alternating  current,  single- 
phase  or  polyphase. 

.\s  between  the  direct  and  alternating  current,  this  question 
of  distribution  of  load  is  the  most  important  factor. 
Wherever  more  than  one  town  is  to  be  supplied  with 
energy  from  the  same  plant,  or  where  the  character  of 
the  farming  population  is  such  as  to  make  the  sale 
of  energy  for  lamps  and  motors  among  them  a  matter  of  im- 
portance, the  decision  must  be  in  favor  of  alternating  current. 
On  the  other  hand,  where  the  conditions  seem  to  set  definite  and 
comparatively  narrow  limits  to  the  area  over  which  the  plant 
will  supply  energy,  the  greater  simplicity,  higher  economy  in 
distribution  and  superior  regulation  usually  obtained  from  direct 
current  plants,  may  determine  in  favor  of  this  form  of  supply. 
The  amount  and  character  of  the  motor  load  must  be  given 
careful  consideration.  If  this  is  large  in  the  immediate  vicinity 
of  the  power  plant  and  especially  if  variable  speed  is  important, 
the  direct  current  will  have  the  preference.  If,  on  the  other 
hand,  the  demand  is  more  widely  scattered,  or  is  of  such  a 
nature  that  the  simplicity  and  brushless  character  of  the  in- 
duction motor  recommend  themselves,  the  decision  may  be 
favorable  to  alternating  current.  The  use  of  the  storage  batterv- 
in  connection  with  the  direct-current  system  gives  it  an  advan- 
tage. In  some  cases,  for  instance,  it  may  be  possible  to  supply 
direct  current  for  24  hours  with  the  use  of  only  one  10  or  12- 
hour  shift,  at  the  same  time  obtaining  the  great  advantages 
in  the  matter  of  regulation  and  stor.nge  against  an  emergency 
shut-down  which  are  provided  by  the  battery.  Such  a  use  of 
the  battery,  however,  would  only  be  possible  in  cases  where  the 
motor  load  is  negligible,  a  condition  which  is  in  itself  un- 
fortunate. In  general  also  the  small  plant  is  imable  to  supply 
the  same  quality  of  expert  attention  for  the  battery  as  is  pos- 
sible in  larger  stations,  and  this  would  often  make  its  use  ques- 
tionable. In  the  case  of  very  small  stations,  such  as  are  now 
being  installed  to  a  considcrribic  extent  in  the  villages  of  thi- 


country,  the  use  of  an  alternating-current  system  with  a  fre- 
quency of  25  cycles  should  receive  careful  consideration.  This 
would  often  be  advantageous  on  account  of  the  possibility, 
actual  or  prospective,  of  joining  up  such  a  plant  with  the  25- 
cycle  distribution  system  of  some  interurban  electric  railway. 
Ample  experience  has  demonstrated  the  satisfactory  operation 
of  incandescent  lamps  with  25-cyclecurrent,  and  in  almost  every 
case  it  would  be  more  economical  to  purchase  energy  from  rail- 
way systems  during  a  considerable  part  of  the  24  hours  rather 
than  to  keep  the  generating  plant  operating  continuously.  In 
many  cases  the  whole  output  of  the  station  could  be  most  ad- 
vantageously obtained  in  this  manner.  This  suggests  the  sup- 
plying of  energj'  from  one  plant  to  a  mimber  of  small  towns 
throughout  a  given  district,  a  field  which  deserves  more  en- 
ergetic cultivation  than  it  has  yet  received. 

The  question  of  the  use  of  single  or  polyphase  alternating 
current  is  also  an  interesting  one.  Single-phase  motors  are 
obtainable  in  small  sizes  running  up  to  about  30  horse-power, 
so  that  where  the  supply  of  power  in  large  units  is  not  to  be 
anticipated,  as,  for  instance,  in  the  case  of  a  strictly  farming 
community,  much  is  to  be  said  in  favor  of  the  greater  sim- 
plicity of  the  single-phase.  Especially  is  this  true  in  the  case 
of  the  smaller  plants  where  it  is  not  practicable  to  employ  a 
superintendent  who  has  had  much  training  or  experience.  In 
the  case,  however,  of  the  larger  plants  within  the  range  under 
consideration,  especially  if  connection  with  an  electric  railway 
supply  circuit  is  considered,  the  pblyphase  system  should  prob- 
ably be  used.  With  a  little  more  care  in  distribution,  just  as 
good  results  can  be  obtained  as  with  the  single-phase,  and  the 
possibility  of  the  use  of  larger  motors  is  always  present. 

With  reference  to  prime  movers.  Prof.  Caldwell  made  the 
following  classifications:  I.  Water  power;  II.  gas  power — na- 
tural gas.  producer  gas ;  III.  steam  power — reciprocating  en- 
gines, turbines. 

With  regard  to  water  power,  nothing  need  be  said,  further 
than  to  predict  that  before  many  years  energy  will  be  developed 
in  Ohio  by  water  power  at  a  greater  rate  than  is  now  done. 
It  i.s  a  very  interesting  problem,  but.  of  course,  peculiar  to 
special  localities  only. 

Where  natural  gas  is  available,  there  is  hardly  room  for  any 
further  discussion  of  this  ?  jbject,  so  far  is  the  gas  engine  thus 
operated  superior  to  all  other  forms  of  heat  engines.  With  a 
thermal  efficiency  approximately  double  that  of  reciprocating 
steam-engines,  with  the  entire  absence  of  loss  when  the  engine  is 
not  running  and  with  the  great  rapidity  with  which  it  can  be 
brought  into  operation,  no  form  of  steam  engine  is  to  be  com- 
pared with  it  for  small  plants.  The  complication  and  liability 
to  accident  and  shut-down  which  have  been  in  the  past  at- 
tributed, with  more  or  less  justice,  to  the  gas  engine,  have  of 
late  been  rapidly  losing  weight  by  virtue  of  improvements  in 
design  and  greater  familiarity  on  the  part  of  engineers.  In  the 
case  of  small  plants  for  lighting  or  power  purposes,  the  de- 
fect of  the  gas  engine  in  not  having  a  considerable  overload 
capacity  is  not  so  serious  as  in  other  lines,  although  it  must'  be 
taken  into  account  in  the  design  of  the  plant. 

In  the  absence  of  cither  water  or  natural  gas,  the  producer 
and  gas  engine  plant  is  in  free  competition  with  the  various 
forms  of  steam  engine,  with  a  strong  indication  that  the  odds 
are  coming  to  be  more  and  more  favorable  to  the  former.  Here 
success  depends  entirely  upon  the  producer,  which  seems  satis- 
factory in  the  case  of  the  harder  coals.  In  Ohio,  however,  the 
producer  must  demonstrate  its  ability  to  handle  the  bituminous 
coals  of  the  state  before  it  can  be  generally  accepted  as  a  sub 
sthute  for  the  steam  boiler.  Its  friends  already  claim  the  vie 
lory  and  when  account  is  taken  of  the  relative  lime  that  has 
been  spent  in  the  development  of  the  producer  and  the  boiler, 
those  who  have  been  devoting  themselves  to  the  former  cer- 
tainly deserve  congratulation.  With  a  producer  working  suc- 
cessfully with  soft  coal,  the  steam  engine  will,  indeed,  have  to 
look  to  its  laurels,  for  the  possibility  of  getting  nearly  twice 
as  much  energy  from  a  Ion  of  coal,  together  with  the  small 
standby  losses  and  the  quick  service,  give  the  gas  engine  enor- 
mors  advantages  against  which  the  somewhat  lower  first  cost 
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and    the   long   standing    rii)iiiation'  of    the   steam    plant    cannot 
Iring  prevail.- 

Steam  is,  however,  ^till  wiili  lis  and  doubtless  will  be  for 
■  ■me  lime  to  come.  'I'luis  far.  the  great  development  which 
the  turbine  has  induced  in  the  case  of  the  larger  stations,  has 
not  been  much  felt  by  the  smaller.  Although  at  present  tur- 
bines in  a  variety  of  smaller  sizes  arc  available,  their  use  does 
not  show  as  great  an  advantage  over  the  reciprocating  engine 
as  in  the  large  sizes ;  generally  speaking,  also,  in  the  case  of 
(he  small  station,  economy  of  space  is  not  so  vital  a  matter  as 
with  the  large  city  plant.  On  the  other  hand,  the  simplicity  of 
the  turbine  should  be  a  matter  of  even  greater  consequence,  so 
that  the  question  of  relative  first  cost  would  probal)ly  be  a 
determining  factor  in  most  cases.  Of  course,  wherever  con 
densing  water  is  available  in  ample  quantity,  anything  but  the 
very  smallest  plant  should  be  operated  with  compound  con- 
densing; machines.  The  availability  of  condensing  water  would 
also  be  important  in  determining  the  use  of  turbines.  The 
question  concerning  the  use  of  artificial  means  for  the  coolin.g 
of  condensing  water  is  a  linancial  one,  and  depends  largely 
upon  the  price  of  coal,  the  cheapness  of  which  in  Ohio  would 
seldom  permit  of  the  use  of  this  system.  Another  factor  which 
should  always  receive  consideration  and  which  may  at  times 
determine  the  cliaractcr  of  the  steam  plant,  is  the  sale  of  ex- 
haust steam  for  heating  purposes.  The  jacket  cooling  water 
in  a  gas-engine  plant  may  be  similarly  used. 

In  the  case  of  small  lighting  and  power  plants,  their  com- 
bination with  some  other  form  of  industrial  activity  should  be 
given  consideration.  In  many  cases,  a  power  plant  may  be  made 
to  pay  if  during  the  daytime  the  energy  of  the  plant  can  be 
consumed  in  the  operation  of  some  productive  industry.  This 
works  out  especially  w-ell  where  the  industry  is  of  such  charac- 
ter that  a  part  at  least  of  its  machinery  can  be  closed  down  an 
hour  or  two  earlier  during  the  winter  months  without  seriously 
interfering  with  its  success.  .\  combined  electric  and  pumping 
plant  is  a  similar  case.  This  is  an  especially  desirable  arrange- 
ment, if  water  storage  is  available,  .so  that  the  pumps  can  be 
entirely  shut  down  during  the  period  of  peak  load.  In  this  con- 
nection the  electrically-driven  centrifugal  pump  which  has  re- 
cently come  before  the  public  ought  to  prove  useful. 


New  Telephone  Patents. 

.\KW    SWITCHllOARI)    SYSTEMS. 

In  all  conuuon  battery  systems  the  function  of  the  battery  in 
absorbing  the  irregularities  of  the  charging  machine  current  is 
well  understood,  and  to  obtain  the  full  advantage  of  this  it  is 
custoiTiary  to  connect  all  leads  so  that  the  battery  is  actually  be 
iweeu  the  generators  and  switchboard.  .\n  entirely  opposite 
arrangement  is  now  proposed  by  E.  K.  Clement,  of  Washington. 
D.  C.  He  connects  the  battery  to  all  line  circuits  permanently 
through  individual  retardation  coils,  while  the  machine  is  con- 
nected to  all  cord  circuits.  It  will  be  understood,  then,  thai 
whenever  a  cord  is  plugged  to  a  line,  the  generator  supplies  cur- 
rent to  the  line  and  also  through  the  coils  to  the  battery.  This 
will  keep  the  battery  charged  and  the  inventor  claims  will  pro- 
\  idc  for  an  absorption  of  the  generator  noises.  This  latter 
•laim.  however,  seems  to  have  little  foundation,  if  we  are 
to  judge  from  usual  experience,  as  retardation  coils  of  sufficient 
size  to  prevent  a  shunting  of  the  talking  currents  by  the  bat- 
tery must  certainly  back  up  into  the  line  a  large  part  of  the 
noise. 

Relays  connected  in  a  talking  circuit  have  for  a  long  time 
been  provided  with  a  comparatively  high-resistance,  non-induc- 
tive shunt  to  prevent  undue  attenuation.  Now  C.  S.  Winston. 
of  Chicago,  has  introduced  the  same  arrangement  on  relays 
whose  circuits  are  abruptly  opened  to  absorb  the  coil  discharge, 
and  thus  prevent  this  from  causing  undcsircd  operation  of  the 
apparatus  connected  in  its  circuit.  For  example,  where  a  lock- 
ing relay  is  in  the  circuit,  the  unabsorbed  kick  of  a  rel.iy  in  a 
branch  of  the  circuit  may  overcome  the  locking  coil  current. 
Mr.  Winston  has  assigned  his  patent  for  a  shunted  combination 


of  this  sort  to  the  Kellogg  Switchboard  &  Supply  Company 
H.  P.  Claussen  has  patented  two  circuit  inventions,  which 
are  assigned  to  the  American  Electric  Telephone  Company. 
(Jnc  of  these  relates  to  the  busy  test  of  a  two-wire  system,  and 
provides  a  retardation  coil  in  the  test  circuit.  This  coil  holds 
back  the  current  of  the  test  so  as  to  prevent  any  annoying 
clicks  upon  the  lines  tested.  It  has  the  further  function  of  pre- 
venting any  leakage  of  the  talking  currents  of  busy  lines  to  the 
test  circuit.  The  other  patent  describes  a  system  where  both 
magneto  and  central  signalling  lines  are  used.  .\  repeating 
coil  may  be  cut  in  or  out  of  circuit  according  to  whether  the 
lines  connected  are  similar  or  dissimilar. 

PARTV-LIXE   SYSTEMS. 

A.  J.  Fanner,  of  Detroit,  Mich.,  has  invented  apparatus  for 
party  stations  working  upon  the  group  system.  The  lines  from 
the  various  stations  are  brought  to  a  control  point,  where  the 
group  switching  apparatus  is  placed.  From  this  point  the  main 
line  extends  back  to  the  central  office.  The  operator  can  control 
the  distant  switching  apparatus  to  connect  up  the  various  sta- 
tions as  desired.  This  is  accomplished  by  a  stcp-by-slep  action 
which  rotates  an  arm  over  a  contact  dial.  The  stepping  action 
takes  place  automatically  in  response  to  a  steady  pressure  upon 
a  special  key.  Each  step  is  indicated  by  a  signal  lamp  before 
the  operator.  After  a  conversation,  the  pressing  of  another  key 
advances  the  switch  to  the  zero  position. 

A  lock-out  system  forms  the  subject  of  a  patent  granted  to 
D.  W^  Kneisly,  of  Dayton.  Ohio.  The  lock  acts  upon  the  hook 
switch  lever  at  each  station,  the  lock  lever  at  each  station  being 
released  by  a  certain  number  of  steps  forward  of  the  controlling 
bar.  Xormally  the  locks  clear  the  hooks,  but  the  first  step  of 
the  bar  locks  up  the  line,  the  desired  station  then  being  re- 
leased by  further  motion  of  the  moving  bars. 

MISCELLAXBJUS    DE\-1CES. 

.\  pole  cable  terminal  has  been  patented  by  E.  C.  Flory,  of 
Santa  Barbara.  Cal.  This  provides  a  sealed  compartment,  two 
of  whose  faces  are  of  insulating  material  upon  which  binding 
posts  arc  mounted.  A  smaller  internal  compartment  having  a 
perforation  serves  as  a  cable  entrance,  and  after  the  cable  is  in 
position,  may  be  filled  with  sealing  compound.  The  terminal  is 
arranged  on  a  circular  base  and  is  provided  with  a  cylindrical 
sheei-iron  cover. 

In  order  to  close  the  opening  of  a  transmitter  to  shut  out  all 
sound  at  will.  11.  Gross,  of  New  York  City,  has  mounted  his 
transmitter  mouthpiece  upon  a  slide.  This  slide  moves  across 
the  transmitter  face  so  as  to  close  the  opening,  or  to  maintain 
the  mouthpiece  in  front  of  is  as  desired. 


Letters  to  the  Editors. 

Telephones  tor   the   Partially   Deaf. 

To  the  Editors  of  /i/.v/riV.i/  World: 

Sirs: — In  your  issue  of  Aug.  to.  you  refer  to  a  miniature 
telephone  receiver,  recently  produced  and  now  being  experi- 
mented with  in  Stockholm.  Sweden.  The  statement  made  as 
to  its  adaptability  as  an  aid  to  the  deaf  prompts  me  to  m.ike 
several  statements  of  fact,  in  that  connection,  that  may  prove 
of  interest  and  perhaps  of  some  value,  in  view  of  my  work  in 
the  production  of  instruments  for  the  deaf,  now  in  common 
use.  and  to  which  I  devoted  seven  years  of  effort. 

Owing  to  the  superseiisitiveness  of  the  deaf,  a  device  to 
meet  with  their  approval  must  necessarily  be  inconspicuous. 
Unfortunately  there  is  an  element  which  enters  here  that  pLices 
a  limit  on  the  diminutiveness  of  the  car  piece  or  receiver,  and 
that  element  is  the  surgeon's  knife 

Several  years  ago  T  constructed  a  diminutive  receiver,  only 
one-quarter  of  an  inch  in  diameter,  and  five-sixteenths  of  an 
inch  long.  When  introduced  into  the  external  meatus,  the 
diaphragm  being  one-quarter  of  an  inch  from  the  tympanic 
membrane  or  drum  of  the  ear,  the  results  were  astonishing. 
The  flesh-colore<l  flexible  cord  leading  out  and  connected  to  a 
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transmitter  and  a  small  dry  battery  concealed  on  the  person, 
completed  the  outfit.  The  deaf  man  on  whom  I  was  experi- 
menting was  happy,  but  he  did  not  remain  so  very  long.  He 
went  to  the  hospital  and  came  out  minus  a  part  of  his  skull, 
from  a  mas'.oid  operation. 

Other  efforts  toward  concealing  the  receiver  within  the  ear, 
and  even  with  models  constructed  with  front  conical  projec- 
tions barely  entering  the  meatus,  caused  a  recurrence  of  the 
same  symptoms  that  existed  prior  to  the  operation  on  the 
other  subject  above  referred  to. 

Many  materials  were  tried,  with  a  view  toward  arriving  at 
a  combination  such  as  would  not  cause  irritation.  My  efforts 
were  of  no  avail,  and  I  eventually  adopted  the  watch-case 
receiver  type,  necessitating  its  being  held  against  the  concha 
of  the  ear  by  the  hand  or  small  head  band. 

There  is  an  old  medical  axiom  for  which  I  have  a  great 
deal  of  respect — "Nothing  smaller  than  one's  elbow  should  be 
introduced  into  the  ear."  There  are  many  so-called  "ear  druins" 
advertised,  intended  for  insertion  into  the  ear.  They  cost 
a  very  small  amount  to  purchase  and  for  insertion,  but  on  the 
other  hand,  the  revenue  of  aurists  is  greatly  enhanced  by 
removing  tliem,  and  many  times  in  a  big  hurry.  < 

The  ear  resents  the  presence  of  foreign  material  very  much 
as  does  the  eye.  although  in  a  slow'er  and  more  dangerous 
manner.  The  brain  and  ear  are  not  far  removed  from  each 
other.  Inflammation  of  the  ear  is  quickly  communicated  to 
that  of  the  mastoid  portion  immediately  behind  the  ear.  Once 
this  becomes  affected,  it  is  very  apt  to  mean  a  serious  operation 
to  prevent  death.  I  therefore  feel  that  any  experiments  along 
this  line  should  be  entered  into  with  a  full  knowledge  of  the 
Conditions  obtaining. 

.■\s  to  the  value  of  the  device  descrit)ed.  to  a  telephone 
operator  in  a  central  station,  I  am  of  the  opinion  that,  aside 
from  the  inflammatory  effect  above  referred  to,  there  will  be 
found  another  element  which  enters  here.  In  such  a  receiver, 
there  is  a  closed  air  column  between  the  diaphragm  of  the 
receiver  and  the  drum  of  the  ear.  We  have  all  experienced 
the  painful  "clicks"  to  which  we  are  sometimes  subjected  in 
the  use  of  the  ordinary  telephone,  often  necessitating  instant 
removal  of  the  ear  piece  from  the  ear.  The  ordinary  watch- 
case  receiver  diaphragm  is  removed  considerably  from  the 
tympanum  and  this  effect  is  considerably  less  than  would 
obtain  if  a  receiver  is  inserted  into  the  ear. 

It  will  be  found  by  our  friends  across  the  sea  that  the  re- 
ceiver is  the  simplest  part  of  an  instrument  for  the  deaf.  It 
is  the  transmitter  that  is  the  key  to  the  situation.  One  to  be 
of  value  to  the  deaf  must  amplify  in  inverse  ratio.  The  faint 
articulate  sound  of  words  must  he  amplified  much  more  than 
the  vowel  .sounds,  which  latter  the  partially  deaf  person  already 
hears.  .\n  instrument  which  will  amplify  in  direct  ratio  will 
so  overload  the  ear  with  sound  as  to  render  appreciation  of 
the    articulation    impossible.      For    iifitnnce.    the    proper    trans 


mitter  when  ivliispcrcd  into,  should  operate  at  its  maximum, 
and  when  slwvted  into,  not  operate  at  all.  As  the  speaker 
recedes  from  the  transmitter,  this  ratio  is  not  so  great,  but 
with  the  result  that  spoken  words  at  a  distance  are  distinctly 
heard  by  the  deaf  person. 

There  are  many  other  elements  which  enter  into  the  design 
of  an  aid  for  the  deaf,  such  as  sluggishness  of  the  small  bones 
that  transmit  the  sound  from  the  ear  drum  to  the  oval  window, 
all  of  which  would  render  this  letter  too  voluminous ;  but  I 
shall  be  glad  at  some  future  date  to  contribute  an  article  bear- 
ing on  this  subject. 

My  efforts  in  this  direction  were  interrupted  before  I  had 
arrived  at  what  I  considered  a  perfect  machine,  so  there  is 
room  for  improvement.  Experimenters  entering  this  field 
should,  however,  remember  that  a  fairly  good  knowledge  of 
medicine  is  necessary  to  produce  the  best  results,  and  that  no 
one  device  or  one  adjustment  of  instrument  can  be  expected 
to  meet  with  universal  success.  Such  devices  should  be  fitted 
to  the  ear  as  are  eye  glasses  to  the  eye,  and  not  until  this  is 
done  intelligently  and  by  i^.vf'i'rts,  can  the  deaf  expect  to 
receive  benefit  from  a  panacea  for  their  affliction. 

Xew  York.  Miller  Reese  Hutchison. 


Instruction    in    Illumination    for  Architects. 


To  the  Editors  of  Electrical  World:  • 

Sirs  : — In  view  of  a  statement  in  an  editorial  of  your  issue 
of  July  27,  namely,  "We  are  not  aware  of  a  single  course  in 
illumination  given  to  students  of  architecture  anywhere  in  the 
world,"  I  trust  that  the  accompanying  marked  copy  of  the  cur- 
rent catalogue  of  the  University  of  Illinois  will  be  of  interest. 
As  you  will  see  from  it,  a  short  course  for  all  students  in 
architecture  and  in  architectural  engineering  is  given  at  the 
University  of  Illinois,  described  in  the  catalogue  as  follows : 
"Lighting — For  architects.  Electric  lamps  and  other  illumi- 
nants.  and  their  effective  use.  Interior  wiring.  Methods  of 
electrical  distribution."  This  course  has  been  given  regularly 
for  the  past  five  years,  and  covers  illumination  for  utility,  for 
decorative  effect  and  for  advertising.  It  also  includes  a  dis- 
cussion of  prismatic  glass  and  the  relation  of  the  location  of 
day  to  evening  light  sources.  The  students  are  urged  to  intro- 
duce raceways  for  wires  in  any  building  they  may  design,  and 
are  required  to  report  on  some  actual  installations,  noting  any 
infraction  of  the  Underwriters'  Rules.  Demonstration  of  light- 
ing by  different  types  of  lamps  is  given  in  the  "Illumination 
Room"  of  the  electrical  department,  where  the  proper  lighting 
of  pictures  is  also  discussed.  The  course  should  occupy  more 
of  the  architectural  students"  time,  and  will  probably  be 
strengthened  now  that  interest  is  growing  in  all  matters  relating 
to  illumination. 
U.NivERSiTV  OK  Ilm.nois.  Morgan  Brooks. 

I'rofcsscif    i<i    l-h-ilricol    F.nnitieerinn 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,  Alotors,  and  Transformers. 

.lltcrmiling-Current  Motors.— W.  (iOEKGES.— The  conclusion 
of  his  paper  read  before  the  German  Association  of  Electri- 
cal l-jiKincers  on  the  theory  of  all  alternating-current  motors 
<liscussecl  from  a  coinmon  point  of  view.  The  explanation  of 
the  .K-lioii  of  single-phase  and  polyphase  alternating-current 
m<)lllr^  is  based  on  a  resolution  of  the  inrluced  magnetic  flux 
in  the  rotor  into  two  components  in  electrical  spacf  quadra- 
lure  lo  each  other,  of  equal  fre(|uency,  but  differing  in  ampli- 
liule  and  phase.  If  the  winding  of  the  rotor  is  also  imagined 
10  be  resolved  into  two  winditig^  the  axes  of  which  are  in  the 
direction  of  the  above  components,  two  c.  m.  f.'s  occuf  in  each 
of  iheie  windings,  their  amplilu<L'  niul  phase  being  determined 
by  the  components  of  the  magnetic  flux.  The  currents  are  di- 
\ide'l   into   free,  unfree   and    fi>rced  ones,   and   arc   determined 


ir.  .m  Ulun'.-  law.  \<y  cimbining  the  cvirreiUs  with  the  magnetic 
fluxes,  two  torques  of  double  frequency  are  obtained  which 
always  produces  in  single-phase  motors  a  pulsating  total  torque. 
This  theory  is  applied  to  the  four  main  types:  induction 
motors,  series  motors,  series  short-circuited  motors  and  repul 
sion  motors.  The  direction  of  rotation  is  found  from  the 
torque  at  rest,  and  the  behavior  of  the  motor  while  running 
is  then  discussed.  Finally  some  notes  are  given  on  general 
problems  concerning  voltage,  size  and  weight,  capability  of 
regulation,  commutation  and  frequency.  In  the  same  issue  an 
.iccount  is  given  of  the  extended  discussion  wdiich  followed 
this  paper,  and  also  of  llic  discussion  r>f  some  other  papers  on 
single-phase  motors  (the  other  papers  themselves  being  not 
yet  published).  In  this  discussion,  in  which  Eichberg,  Hey- 
land.  Richfer,  Schucler.  Urcslauer  and  Sahulka  participale<l.  the 
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relative  advantages  and  disadvantages  of  the  different  new 
types  of  single-phase  commutator  motors  were  discussed. 
Goerges  thinks  that  each  type  will  find  its  own  field  of  appli- 
cation.— Elck.  Zcit.,  Aug.  I. 

Single-Phase  Motors. — VV.  Cramp. — An  account  of  the  re- 
sult of  tests  of  his  single-phase  motor,  which  is  diagram- 
niatically  shown  in  Fig.   I,  where  A  and  B  are  the  two  limbs 


FIG.      I. — DIAGRAM     OF     SI.NGLE-PHASE      MOTORS. 

of  the  motor,  C  the  armature.  On  the  limb  A  is  wound  a 
coil  connected  to  the  supply  mains.  By  transformer  action  the 
coil  on  ihe  limb  B  supplies  current  to  the  armature  C,  which 
may  or  may  not  have  a  neutralizing  coil  A^  in  series  with  it. 
The  results  of  the  tests,  which  are  given  in  diagrams,  show 
that  such  a  motor  has  characteristics  of  speed,  torque,  current, 
voltage,  very  similar  to  those  of  a  series  motor,  and  that  with  , 
constant  terminal  voltage,  the  primary  current  may  be  ex- 
pressed by  a  circle  diagram  very  similar  to  that  of  the  in- 
duction rrotor.  Besides  the  form  shown  in  Fig.  I,  two  other 
forms   arc   possible,   which   are   shown   in   Figs.   2   and   3.     Of 


FIGS.    2    AND    3. — OTHER    FORMS    OF    SINGLE-PHASE    MOTORS. 

these  three  forms  the  author  thinks  Fig.  2  to  be  the  best  one,  its 
advantage  over  Fig.  I  being  that  the  iron  between  limbs  i  and  2 
does  not  have  to  carry  the  flux  due  to  limb  3,  so  that  this  form 
may  be  constructed  lighter  and  more  compact  than  that  of  Fig.  i. 
The  differences  between  such  a  machine  and  a  series  motor 
are  mainly,  first,  in  the  armature  turns  required  for  a  given 
terminal  potential  difference  and,  second,  in  the  section  of 
yoke  ring  required.  With  respect  to  the  first  point  the  com- 
parison is  to  the  disadvantage  of  the  series  motor;  with  respect 
to  the  second  point  it  is  to  its  advantage. — Lond.  Elec.  Rev., 
Aug.  9. 

Lamps  and  Lighting. 

Flame-Arc  Lamps. — A.  Blondel. — The  conclusion  of  his 
serial  on  recent  progress  in  flame-arc  lamps.  The  author  first 
gives  some  notes  on  the  obnoxious  fumes  (nitrogen,  oxides, 
etc.)  developed  in  the  lamp  and  on  the  methods  of  avoiding 
them,  also  on  the  reduction  of  the  potential  drop  in  the  elec- 
trodes and  on  the  quality  of  the  light  of  flame  arcs.  Tables 
are  given  summing  up  the  principal  properties  of  different  di- 
rect-current and  alternating-current  arc  lamps  made  in 
Europe,  especially  current,  volts,  watts,  candle-power,  specific 
power  consumption  in  watts  per  candle-power,  and  consump- 
tion of  the  electrodes.  From  these  tables  it  appears  that  the 
chief  merit  of  the  impregnated  carbons  is  the  realization  of 
small  candle-power  lamps  with  a  good  efficiency.  It  is  possi- 
ble to  go  down  to  3  amperes  and  55  volts,  although  the  light 
then  becomes  somewhat  unsteady  and  inore  red  in  color.  Lamps 
consuming  a  greater  amount  of  power  have  a  more  steady  and 
whiter  light ;  lamps  of  250  or  300  watts  for  direct  current  or 
350  or  400  watts  for  alternating  current  are  specially  recom- 
mended for  public  lighting.  Some  tests  are  quoted  which  have 
been  made  in  a  French  laboratory.  For  impregnated  carbon 
arcs,  supplied  with  direct  current  between  6  and  8  amperes  and 
between  27  and  33  volts  the  luminous  flux  in  lumens  is  given 
as  function  of  the  current  1  in  amperes  and  the  voltage  V 
by  the  following  empirical  formula:  lumens  ^  (34.3  i-f-6lo) 
f^+iSSOi — 25,146.  For  example,  with  7  amperes  and  ^} 
volts,  corresponding  to  about  230  watts,  the  luminous  flux  is 


13.750  lumens,  the  mean  spherical  candle-power  being  10,900. 
For  alternating  currents  between  12.5  and  16.5  amperes  and 
between  28  and  36  volts,  the  corresponding  formula  is : 
lumens  =  (222.5  ' — i873-S)  ^^ — 4460 « -f  45,809.  For  example, 
with  14  amperes  and  30  volts,  corresponding  to  about  400 
watts,  the  flux  is  20,000  lumens,  the  mean  spherical  candle- 
power  being  15,900.  The  latter  lamps  are  used  very  satisfac- 
torily for  lighting  a  Paris  street.  The  flame-arc  with  carbons 
impregnated  with  calcium  salts,  consumes  between  o.l  and  0.25 
watts  per  hefner  candle ;  that  is,  about  one-fifth  or  one-fourth 
as  much  as  arcs  with  pure  carbon  and  one-third  or  one-half 
as  much  as  mercury-vapor  arcs.  While  with  the  ordinary  arc 
the  source  of  light  is  an  incandescent  disk  (crater),  partially 
obscured  by  the  negative  carbon,  the  source  of  light  in  the 
flame  arc  with  impregnated  carbons  is  a  vertical  luminous 
cylinder  below  a  diffusing  disk.  The  flame  arc  is  far  more 
favorable  for  lighting  of  large  spaces.  By  giving  the  reflector 
a  special  form  the  distribution  of  the  light  may  be  modified. 
The  author  thinks  that  the  flame  arcs  with  impregnated  car- 
bons will  replace  the  open  arcs  in  Europe,  while  the  titanium 
arc  will  replace  the  enclosed  arcs  in  the  United  States. — 
L'Eclairage  Elec,  July  13. 

Influence  of  the  .Surrounding  Temperature  on  the  Candle- 
Poicer  of  Incandescent  Lamps. — F.  Laporte  and  R.  Jouast. — 
An  account  of  laboratory  experiments  in  which  the  authors  in- 
vestigated whether  the  temperature  of  the  surrounding  air  has 
a  measurable  effect  on  the  candle-power  of  an  incandescent 
electric  lamp.  An  incandescent  lamp  consuming  about  four 
watts  per  candle  was  fixed  in  a  stove  with  a  transparent  side. 
.\  photometer  was  placed  at  a  certain  distance  from  the  stove, 
and  equal  ilumination  was  obtained  on  its  screen  by  moving 
the  standard  lamp.  Great  precautions  were  taken  to  main- 
tain the  voltage  across  the  lamp  terminals  constant,  a  po- 
tentiometer being  used  for  this  purpose.  In  order  that  the 
variation  of  temperature  should  have  no  influence  on  the  re- 
sistance of  the  contacts,  both  the  main  and  voltmeter  wires 
were  soldered  direct  to  the  lamp  terminals.  The  candle-power 
of,  and  the  current  through,  the  lamp  were  measured  under 
the  following  conditions:  (i)  With  the  stove  cold,  at  a  tem- 
perature of  about  IS  degs.  C. ;  (2)  during  the  heating  of  the 
stove;  (3)  with  the  stove  at  a  constant  temperature  of  115 
degs.  C. ;  (4)  during  the  cooling  of  the  stove;  (5)  with  the 
stove  completely  recooled  at  a  temperature  of  about  15  degs. 
C.  The  candle-powers  measured  were  found  to  be  practically 
constant,  the  greatest  variation  between  the  extreme  read- 
ings not  exceeding  I  per  cent.  From  the  Stefan-Boltzmann 
law  it  is  deduced  theoretically  that  the  candle-power  would 
increase  0.4  per  cent  per  100  degs.  of  temperature  variation, 
which  would  not  have  been  observable  with  the  experimental 
conditions  of  the  investigation  of  the  authors. — Lond.  Elec. 
Aug.  g. 

Traction. 

Electric  Railway  in  Spain. — The  Company  of  Railways  in 
southern  Spain  intends  to  operate  electrically,  as  a  trial,  a 
branch  line  22  krn.  in  length,  of  the  railroad  between  Linares 
and  .\lnieria.  This  branch  line,  which  has  an  almost  constant 
grade  of  2.75  per  rent,  is  single-track  and  with  steam  traction 
the  disadvantage  is  now  experienced  that  the  trains  running 
down  hill  can  run  only  at  low  speed.  When  the  freight  traffic 
increases  on  this  line,  improvements  are  expected  from  elec- 
trical operation.  To  recuperate  energy  when  running  down 
hill,  three-phase  currents  will  he  used,  and  a  double  trolley 
line  is  provided  for  this  purpose,  the  voltage  being  5500.  Elec- 
tric locomotives  will  haul  trains  of  150  to  300  tons  at  a 
speed  of  25  km  per  hour.  For  the  trial,  electricity  will  be 
obtained, from  a  steam-generating  station,  but  if  the  experi- 
ment is  successful,  the  whole  line  will  be  equipped  electrically 
and  water  powers  along  the  line  will  be  developed. — From 
Schzicis.  Bauceit.  Vol.  50,  1907.  pat-e  26:  abstracted  in  Elek. 
Zeit.,  Aug.  I. 

Storage  Battery  Traction.— E.  C.  Zehme.— On  specially 
selected  lines  of  the  Palatian  railways,  storage  batten,-  cars 
have  proven  quite  satisfactorj'  since  1895 :  they  are  now  used 
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there  on  lines  having  a  total  length  of  135  km.  The  success 
is  due  primarily  to  a  careful  selection  of  the  lines  on  which 
this  system  is  used.  The  equipment  of  these  storage  battery 
cars  is  described  and  illustrated.  They  are  used  only  in  such 
districts  where  the  railways  have  their  own  generating  plants, 
so  that  cheap  energy  is  available  for  charging  the  batteries. 
The  Prussian-Hessian  railways  are  also  now  installing  storage- 
battery  cars  for  suburban  traffic  near  Mainz.  Each  of  the 
smaller  cars  will  contain  180  cells  of  10  tons  total  weight 
while  each  of  the  larger  cars  will  contain  180  cells  of-  15  tons 
weight.  The  axles  will  be  driven  by  means  of  two  series 
motors  in  the  usual  way.  The  following  estimate  of  cost 
is  givea  For  the  generation  of  200,000  kw -hours  with  Diesel 
engines  the  cost  per  kw-hour  including  interest  and  amortiza- 
tion is  1.25  cent.  No  special  attendance  is  assumed,  since 
the  motorman  will  attend  to  the  charging  of  the  batteries 
at  the  station.  The  consumption  of  200,000  kw-hours  per 
year  relates  to  a  distance  of  180,000  km  covered  per  year 
by  the  five  cars,  so  that  each  car  is  assumed  to  travel  36,000 
km  per  year.  The  cost  of  maintenance  of  the  storage  bat- 
teries is  assumed  as  2  cents  per  car-km.  The  total  cost 
of  operation  is  8.75  cents  per  car-km,  including  interest  and 
amortization.  With  the  new  cars  which  contain  lOO  or  no 
passengers  the  total  cost  is  estimated  as  1254  cents  per  car-km. 
so  that  if  the  tickets  are  sold  at  one-half  cent  per  km,  the 
income  will  cover  the  expense  even  if  only  one-fourth  of  the 
seats  are  filled.  The  life  of  the  positive  plates  is  assumed  as 
120,000  km,  that  of  the  negative  plates  80,000  km. — Elek.  Zeit., 
Aug.  8. 

Surface  Contact  Systoii. — The  report  and  accounts  for  the 
Lincoln  municipal  tramways,  which  is  the  only  line  now  work- 
ing on  the  "G.  B."  surface  contact  system  (to  be  used  on  a 
trial  line  in  London),  show  working  expenses  of  13.396  cents 
per  car-mile,  not  including  capital  charges,  a  figure  which  is 
brought  up  to  22.224  cents  per  car-mile  by  the  inclusion  of 
all  capital  costs.  The  line  is  less  than  two  miles  in  length, 
and  the  car  mileage,  is  smaller  than  for  any  other  municipal 
tramway  system. — Lond.  Elec.  Eng'ing,  Aug.   i. 

Current  Collecting  Device. — An  illustrated  description  of  a 
new  form  of  current  collecting  device  for  overhead  electric 
railways  of  the  British  Thomson-Houston  Company.  Contact 
is  made  with  the  trolley  wire  by  a  number  of  bars,  and  a 
means  of  adjustment  is  provided  at  right  angles  to  the  trolley 
wires,  so  that  as  the  grooves  are  worn  into  the  bars  they  can 
be  shifted  lengthwise,  and  the  wear  can  thus  be  distributed 
over  the  whole  surface. — Lond.  Elec  Eng'ing,  Aug.  1. 

Electric  Traction  on  Rail-ways.— V.  Dawson.— The  third 
article  of  his  paper  on  electric  traction  on  railways.  In  the 
present  instalment  he  gives  remarks  on  choice  of  acceleration 
and  motors. — Lond.  Elec,  Aug.  9. 

Rail  Corrugation. — W.  W.  Beaumont. — .\  paper  read  before 
the  Bri'ish  Association  for  the  Advancement  of  Science  on 
the  origm  and  reduction  of  the  corrugation  of  tramway  rails. — 
Lond.  Elec.  Eng'ing,  .'\ug.  8. 

Wires,  Wiring  and  Conduits. 

Submarine  Cables  for  Electric  Transmission. — .\n  account  of 
a  case  of  the  transmission  of  electrical  energy  at  high  pressure 
through  submarine  cables.  The  cables  in  question  form  part 
of  the  line  connecting  Venice  with  Lido.  This  line  is  partly 
overhead  and  is  supported  on  insulators  fastened  on  iron 
trellis'polcs  which  are  fixed  m  cement  foundations ;  but  as  it 
has  to  pass  across  several  navigable  canals,  it  is  necessary  that 
a  part  should  be  submarine.  The  longest  submarine  section  is 
somewhat  over  half  a  mile,  and  is  laid  at  a  depth  of  about 
3^2  fathoms.  Energy  is  transmitted  by  three-phase  currents 
at  6200  volts  and  a  frequency  of  4.2.  Three  single  cables  are 
used  to  allow  of  greater  flexibility.  .\  fourth  cable  is  laid 
which  provides  against  possible  damage  due  to  blows  from 
anchors,  etc.  The  cables  used  are  constructed  with  a  new  type 
of  insulating  material,  having  gutla-pcrcha  as  a  base.  Over 
the  core,  which  is  25  sq.  mm.  in  section,  arc  wound  two 
layers  of  insulating  material  of  different  compositions.     These 


are  protected  against  damp  by  a  lead  sheath,  which  is  covered 
with  tarred  jute  and  with  an  armoring  of  phosphor-bronze  wire. 
This  system  was  chosen  in  order  to  diminish  the  loss  of  energy 
due  to  eddy  currents  and  hysteresis. — From  Ellettricista;  ab- 
stracted in  Lond.  Elec,  Aug.  2. 

Electrophysics  and  Magnetism. 

Constitution  of  Ato)n. — E.  Rutherford. — A  paper  read  before 
the  British  Association  for  the  Advancement  of  Science.  ■  The 
author  reviewed  the  development  of  the  conceptions  of  ions 
and  electrons.  While  the  electron  is  the  unit  of  negative  elec- 
tricity, there  is  much  speculation  as  to  the  nature  of  positive 
electricity;  some  regard  a  positive  charge  as  a  sort  of  cement 
to  hold  electrons  together  in  the  atom.  As  the  smallest  negative 
charge  that  can  exist  is  that  of  the  electron,  so  it  is  probable 
that  the  smallest  positive  charge  corresponds  to  that  of  the 
whole  hydrogen  atom.  It  is  doubtful  whether  the  whole  mass 
of  the  atom  can  be  explained  electrically.  The  author  does 
not  think  that  much  help  will  be  derived  in  the  future  from 
spectrum  analysis  in  the  elucidation  of  these  problems,  since 
it  is  probable  that  the  bright  lines  in  the  spectrum  are  largely 
due  to  electrons  superficially  attached  to  the  atom,  and  not  to 
the  actual  electrons  forming  its  ititernal  structure.  The  real 
spectrum  from  these  probably  lay  far  away  in  the  ultra  violet 
direction.  In  the  discussion  which  followed  Sir  Oliver  Lodge 
spoke  as  one  of  the  champions  of  the  electrical  theory  of 
matter.  Mass  and  inertia  can  probablj-  be  explained  by  con- 
sideration of  the  magnetic  field  set  up  by  the  motion  of  the 
charge.  Radiation  can  be  accounted  for  by  the  fact  that  a 
charge,  when  accelerated,  must  radiate  energy  and  throw  the 
ether  into  waves,  and  for  this  it  is  not  necessary  to  assume 
a  compressible  ether.  Sir  William  Ramsay  said  that  what 
interests  chemists  more  than  the  internal  construction  of  the 
atom  is  the  detachable  electrons  upon  which  the  valancies  prob- 
ably depend.  F.  Soddy  took  a  contrary  view  to  Sir  Oliver 
Lodge,  and  said  that  he  had  difficulty  in  making  all  the  work 
of  the  theorists  agree  with  recent  experimental  results  and 
could  not  bring  himself  to  regard  matter  as  purely  electrical. 
Prof.  Schott,  in  the  course  of  his  remarks,  spoke  of  difficulties 
in  reconciling  the  large  number  of  lines  in  metallic  spectra 
with  the  small  number  of  superficially  attached  electrons  postu- 
lated by  some  authorities.  Lord  Kelvin  spoke  at  some  length, 
and  again  referred  to  his  abandonment  of  the  theory  that 
elasticity  could  be  explained  by  motion  alone.  He  did  not 
agree  with  the  view  that  the  internal  energy  of  the  atom  was 
entirely  kinetic,  and  considered  it  was  more  of  a  potential  or 
static  nature.— Lond.  Elec.  Eng'ing,  Aug.  8. 

Short  Sound  Waves  Produced  by  Spark  Discharges.— W. 
.\ltberg. — The  shortest  sound  waves  hitherto  produced  by 
acoustic  means  were  those  produced  by  Koenig  with  tuning 
forks,  and  by  Edelmann  with  a  Galton  whistle.  The  wave 
length  of  the  former  was  3.8  mm.  and  of  the  latter  2  mm. 
Lodge,  on  the  other  hand,  produced  audible  notes  by  means  of 
condenser  discharges  through  large  inductances.  The  present 
author  used  this  method  for  obtaining  the  shortest  possible 
sound  waves,  and  measured  their  lengths  by  means  of  diffrac- 
tion gratings.  The  shortest  wave-length  which  the  author 
succeeded  in  measuring  was  1  mm.  which  is  an  octave  higher 
than  Edelmann's  shortest.— ,4mw.  d.  Phys..  No.  7,  1907;  abstract- 
ed in  Lond.  Elec,  .\ug.  9. 

Helium  in  Common  Ores.—R.  J.  Strutt.— An  abstract  of  a 
paper  read  before  the  British  Association  for  the  Advancement 
of  Science.  It  is  now  recognized  that  the  origin  of  the  presence 
of  helium  in  many  minerals  is  due  to  radioactive  changes  and 
the  author  has  investigated  whether  helium  can  be  found  in 
certain  cnnunon  minerals  which  arc  not  known  to  contain  even 
traces  of  radioactivity.  He  has  been  able  to  find  traces  of 
helium  in  almost  all  metalliferous  ores  and  strong  minerals. 
Concurrently  with  the  helium  determination,  the  quantity  of 
radium  was  also  determined  by  well-known  methods,  and  it 
was  found  that  the  quantity  of  radium  present  is  in  almost  all 
cases  sufficient  to  explain  the  helium  without  postulating  its 
prodtirlion  with  the  small   radioactivity  which   there  has  been 
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rc-asoii     to     associalc     with     coininoii     cleiiienls. — Loml.     klec. 
liny'iny,  Aug.  8. 

Resonance  Transformers.— A.  Blondel.— An  English  transla- 
tion of  his  French  paper  on  the  discharge  of  condensers 
charged  by  transformers  and  on  the  regulation  of  resonance 
transformers.  The  author  investigates  the  conditions  deter- 
mining the  nature  of  the  secondary  discharges.— Lond.  Elec., 
Aug.  2. 

Photoelectricity. — VV.  F.  Holman. — An  account  of  an  experi- 
mental investigation  of  fatigue  and  recovery  of  the  photoelec- 
tric current.— /-"/tj'-f"^''/  Review,  August. 

Hertzian  Waves. — W.  P.  Whitk. — .\n  abstract  of  an  .\meri- 
can  Physical  Society  paper  on  the  bolometric  measurements  of 
the  intensity  and  damping  of  Mcrlzian  waves  in  air. — Physical 
Revieiv,  August. 

Electrochemistry  and  Batteries. 

P.lcctrolytic  Rectifier. — G.  Schulzk.— An  account  of  an  in- 
vestigation in  which  he  found  that  for  an  electrolytic  rectifier 
tantalum  is  even  superior  to  aluniiniim  as  a  material  for  the 
electrodes.  There  is  no  electrolyte  in  which  tantalum  fails  to 
show  a  valve  effect.  The  voltage  which  the  non-conducting  layer 
deposited  on  the  anode  is  capable  of  resisting  is  also  much 
higher,  being  over  650  in  carbonate  of  soila.  600  in  various 
fluorides,  and  70  in  concentrated  caustic  potash.  It  is  best 
to  have  the  tantalum  electrode  entirely  immersed,  as  otherwise 
sparks  may  pass  from  the  surface  of  the  liquid  to  the  emergent 
portion.  Such  sparks  show  the  tantalum  spectrum,  whereas 
sparks  through  the  liquid  show  nothing  but  the  spectrum  of  the 
electrolyte.  The  anode  skin  is  easily  formed  in  the  course  of  a 
few  minutes,  and  is  not  much  affected  by  heat.  Herein  it  has 
a  great  advantage  over  aluminum.  This  advantage  is,  however, 
to  some  extent  balanced  by  the  instability  f)f  the  skin  on  tant.i 
lum  electrodes,  which  is  greatly  reduced  in  effectiveness  in 
the  course  of  a  few  minutes'  break  of  the  current.  Xiobium 
and  vanadium  also  show  a  valve  effect  in  all  electrolytes, 
though  it  does  not  approach  lOOO  volts,  as  in  tantalum.  Other 
metals,  like  Cu  in  copper  sulphate,  show  a  slight  action  of  this 
kind,  but  it  is  not  of  any  practical  utility. — bVoni  .\nii  il  /'/ly.'.. 
.\'o.  7,  abstracted  in  Lond.  Elec.  Eny'iuii,  July  iS. 

Units,    Measurements   and    Instruments. 

Maiiganin  Resistance.'^. — W.  Jai:(.kk  .\nii  S.  Lindeck. — Rosa 
and  Rabcock  have  found  at  the  .\ational  I'ureau  of  Standards 
in  Washington  that  their  higher  manganin  resistors  show  a  year- 
ly cyclic  change  in  resistance  in  the  climate  of  Washington  cor- 
responding to  the  variations  of  the  relative  humidity  at  different 
times  of  the  year.  The  amplitude  of  these  variations  is  about 
o.oi  to  0.02  per  cent,  an  increase  in  humidity  causing  an  in- 
crease in  resistance.  According  to  tlnir  own  explanation,  this 
phenomenon  has  nothing  to  do  with  the  manganin  resistor 
material,  but  is  traced  to  the  swelling  of  the  shellac  used  for 
insulating  purposes  and  to  the  resulting  elastic  deformation  of 
the  resistor  wire.  The  present  authors  have  studied  the  same 
matter  at  the  German  Reichsanstalt  and  found  that  the  varia- 
tions of  the  resistance  due  to  the  shellac  if  existing  at  all  in 
the  climate  of  Berlin  remain  very  small.  "That  resistances 
wound  on  lacquered  wooden  spools  are  unsuitable  for  precision 
work  in  consequence  of  the  swelling  of  the  wood,  has  been 
known  for  a  long  time  at  the  Reichsanstalt.  For  this  reason  re- 
sistors of  this  type  are  not  given  certificates  as  precision  resistors 
by  the  Reichsanstalt."  The  proposals  of  Rosa  and  Babcock  to 
overcome  the  faults  noticed  in  Washington  by  making  the  re- 
sistance independent  of  the  variations  in  humidity  by  coaling 
the  resistors  with  paraffin  or  by  enclosing  them  in  a  glass  tube 
are  considered  undesirable  by  the  present  authors.  "The  for- 
merly much-used  paraffin  insulation  (c.  g.,  the  older  resistance 
boxes  of  Messrs.  Siemens  &  Halske)  has  been  abandoned  by 
the  Reichsanstalt  in  order  to  allow'  the  coils  to  be  placed  m 
petroleum  (in  which  paraffin  is  soluble),  thus  permitting  a 
more  accurate  determination  of  their  leiiipcrature  and  avoiding 
thermoelectric  effects.  For  not  only  standard  resistors,  which 
are  also  designed  for  measurements  of  current  strengths  and 
which  may  be  heavily  loaded   under   these  circumstances,   but 


even  resistance  box  coils  and  poteiitiomelers  are  sometimes 
used  to  advantage  in  petroleum.  If  the  use  of  petroleum  is  given 
up,  an  essential  advantage  which  has  been  striven  for  in  con- 
struction of  the  Reichsanstalt  coils  is  lost." — Lond.  Elec,  Aua.  8. 

Electric  Stjiidards. — A  report  presented  a!  ".he  British  .\sso'- 
ciation  for  the  Advancement  of  Science  by  the  committee  on 
electrical  standards.  The  main  work  during  the  year  has  been 
the  completion  of  the  work  with  the  ampere-balance.  It  ap- 
pears that  the  result  is  probably  accurate  to  i  in  50,000.  Ex- 
pressed in  terms  of  the  international  ohm,  as  realized  at  the 
(British;  .National  Physical  Laboratory,  and  of  the  ampere  as 
given  by  the  new  current  weigher,  it  is  found  that  the  value  of 
C  X  R  for  the  normal  Weston  cadmium  cell  is  1.018303  at  17 
degs.  C.  This  assumes  that  the  value  of  </  at  Teddington  is 
981.19.  a  mmiber  probably  correct  to  within  3  parts  in  loo.ooo. 
.\n  uncertainty  in  this  amoi'nt  in  ;/  introduces  a  possible  error 
of  I'/z  parts  in  100,000  in  the  value  of  the  ampere,  and,  as  all 
other  probable  errors  are  smaller  in  magnitude,  it  is  important 
that  a  more  accurate  determination  of  g  be  made.  At  present, 
the  uncertainty  in  the  absolute  value  of  the  international  ohm 
approximates  to  4  in  10,000.  \n  account  is  also  given  of  the 
present  condition  r)f  the  work  on  electric  units  at  the  (British"* 
.National  Physical  Laboratory. — Lond.  Elec.  Eng'iny,  Aug.  8. 

.Sf>herical  Photometer. — R.  Ui.hriiht. — .\n  article  giving  some 
supplementary  notes  on  the  use  of  his  spherical  photometer  for 
determining  the  mean  spherical  candle-power  or  the  hemis- 
pherical candle-power  by  a  single  measurement.  The  author 
first  discusses  how  it  is  possible  to  avoid  the  errors  due  to  the 
presence  of  foreign  bodies  within  the  sphere.  In  Fig.  4  M 
is  the  opening  in  the  splure  through  which  the  measurement  is 
made.    /.    is    the    lamp    to   Ik-    testtil.    .md    L,    is   the   calibrated 


KIG.    4. — SI'HKKllAL    i'HdTOMFTER. 

Standard  lamp,  while  B  and  fli  are  the  screens  which  prevent 
any  direct  light  passing  from  the  lamps  to  the  observation  win- 
dow M.  The  constant  of  the  sphere  is  determined  by  means 
of  the  standard  lamp  L,.  while  the  lamp  L  to  be  tested  after- 
wards is  already  at  its  place,  but,  of  course,  not  ^-et  lighted. 
.\fterwards  during  the  test  of  /-  the  standard  lamp  L,  also  re- 
mains at  its  place,  but  is.  of  course,  not  lighted.  The  size  of 
the  screen  B  should  not  be  more  than  one-twentieth  of  the 
cross-sectional  area  of  the  sphere.  (R'''.  where  R  the  radius.) 
If  the  lamp  L  is  tested  without  globe,  the  screen  B  when 
\  iewed  from  the  observation  window  M  must  cover  the  source 
of  light  and  the  icHector.  When  the  lamp  is  tested  with  a 
frosted  globe,  the  screen  must  cover  the  whole  globe.  When 
the  lamp  is  tested  with  a  plain,  clear  glass  globe,  the  screen 
must  cover  the  source  of  light,  the  reflector  and  the  inirror 
image  of  the  source  of  light.  The  screens  must  in  any  case  be 
large  enough  to  preveiu  any  direct  light  from  reaching  to  the 
rims  of  the  observation  window.  If  F  is  the  area  of  the  screen 
B  and  F,  the  area  of  the  screen  B,.  then  the  error  of  measure- 
ment due  to  the  presence  of  screens  in  the  sphere  is,  in  per  cents, 
approximately  (80F — lOoFi)  -i-  R'^  for  spherical  candle-power 
determinations  and  (sooF  —  lOoFi)  -^ /?'»  for  hemispherical 
candle-power  determinations.  If  these  formulas  give  values 
which  cannot  be  neglected,  the  correction  may  be  easily  made 
by  adding  the  above  percentages.  I'in.iUy,  rules  are  given  con- 
cerning the  points  where  the  lamps  /.  and  I.,  are  to  be  placed. 
—Etek.  y.eit.,  Aug.  8. 

Effect  of  Frequency  on  the  Catacity  of  Condensers. — Copfix. 
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— It  is  proposed  to  construct  an  absolute  air  condenser  of  two 
circular  plates  of  optically  plane  glass.  Such  plates  cannot  be 
easily  made  much  larger  than  10  cm  in  diameter,  and  hence 
they  must  be  placed  very  near  to  each  other  in  order  to  obtain 
a  sufficiently  large  capacity.  In  order  to  render  the  two  oppos- 
ing faces  of  the  plates  conducting,  they  are  half  silvered  so 
that  light  may  be  seen  by  transmission  through  them.  They 
then  form  practically  a  Perot  and  Fabry  interferometer  and 
the  beautifully  sharp  fringes  seen  by  transmitted  light  enable 
their  parallelism  and  distance  apart  to  be  observed  with  the 
utmost  accuracy  at  anj'  instance.  Knowing  the  geometrical  di- 
mensions of  the  systems,  its  absolute  electrostatic  capacity  can 
be  calculated.  The  half-silvered  conducting  surface  of  the 
condensers,  however,  have  a  very  high  resistance  and  a  doubt 
arises  as  to  whether  this  condenser  is  completely  charged  and 
discharged  when  a  rapidly  varying  e.  m.  f.  is  impressed  upon  it. 
The  calculations  made  by  the  author  to  investigate  this,  show 
that  when  the  surface  resistance  is  high,  the  capacity  falls  off 
to  an  enormous  e.xtent  for  comparatively  lovy  frequencies.  The 
capacity  of  a  condenser  diminishes  with  increasing  frequency 
as  well  as  the  self-inductance  of  a  coil:  so  that  their  effects 
are  additive  and  in  all  work  in  which  high-fre<iuency  currents 
are  employed  the  experimenter  must  assure  himself  that  certain 
corrections  are  negligible  or  must  apply  them. — Physical  Rr- 
viciu,  August. 

Thrcc-Phasc  Induction  Meter. — An  illustrated  announcement 
of  the  Reichsanstalt  concerning  the  admission  for  calibration 
of  an  induction  meter  of  the  Siemens-Schuckert  Company. 
The  meter  consists  essentially  of  two  induction  motors,  the 
armatures  of  which  are  coupled  by  an  axle,  and  a  magnetic 
brake  for  each  armature  and  a  common  counting  device.  The 
construction  and  the  operation  of  the  motor  are  described  in 
detail.— £/rt.  Zcil..  July  18. 

Meter. — E.  Wagmuller. — The  author  recommends  the  charg- 
ing of  a  certain  flat  rate  for  all  energy  consumed  up  to  a 
certain  value ;  the  energy  consumed  above  this  value  to  be 
measured  and  paid  for  extra.  .A  meter  which  enables  the 
measurement  of  the  e.xcess  energy  is  described. — Eleh.  Zeit. 
Aug.  8. 

Calorimeter. — W.  P.  White. — .\n  abstract  of  an  .\merican 
Physical  Society  paper  on  an  accurate  calorimeter  which  is 
used  in  connection  with  an  electric  resistance  furnace. — Physical 
Ke^inc.  .\ugust. 

Ballistic    CiJlvanonictcr. — F.     Wknnkr. — .-\n    abstract    of    an 
.American  Physical  Society  paper  in  which  the  effect  of  the  time 
of  passage  of  a  quantity  of  electricity  on  the  throw  of  a  ballis 
tic  galvanometer  is  studied. — Physical  Rc7ic:c.   .\ui;ust 
Telegraphy,  Telephony  and  Signals. 

Loaded  Telephone  Line. — W.  Preki  k. — .\  pai)er  read  l)efori- 
the  British  .Association  for  the  .\dvanccmcnt  of  Science,  giv 
ing  an  historical  account  of  the  efforts  which  have  been  made  to 
improve  telephone  transmission  by  increasing  the  inductance  of 
the  line.  He  more  particularly  discusses  the  Pupin  method  r>f 
using  a  line  with  induction  coils  in  scries  and  gives  theoretical 
reasons  for  its  success,  together  with  an  account  of  the  work 
done  by  the  New  York  Telephone  Company  under  the  direction 
of  J.  J.  Carty.  Tapering — or  the  gradual  reduction  of  the  in 
iluctance  of  the  loading  coils  as .  the  terminal  stations  arc  ap- 
proached— is  benelicial  according  to  Hayes.  The  size  of  coils 
and  the  distance  apart  are  said  to  be  chiefly  a  question  of  experi- 
ment. The  author  seems  to  be  in  doubt  whether  coils  with  or 
without  iron  cores  give  better  results. — Lond.  Elec.  .\\\K.  9. 

Loaded  Telefihone  Lines. — B.  S.  Cohen. — Some  remarks  on 
the  paper  of  Prcccc  (sec  preceding  abstract).  .As  far  as  the 
writer's  experience  goes  there  appears  no  possible  dnubt  as  in 
ihc  superiority  of  the  iron-core  coil  over  coils  without  iron,  from 
both  the  technical  and  financial  points  of  view.  The  wave 
length  in  telephone  lines  varies  from  a  maximum  of  about  225 
miles  for  a  very  heavy  aerial  line  down  to  a  minimum  of  about 
nine  miles  for  a  highly  loaded  cable.  The  spacing  of  ihc  coils 
which  has  been  atlopted  by  the  National  Telephone  Company  in 
fireal  Britain  is  in  general  the  '«nn)c  as  that  used  in  .America 
and  varies  wiih  the  type  of  line  'n  ]k  loalc  I.     No  one  spacing 


is    for.nd    to    meet    all    conditions.      In    practice    about    three 
standard  spacings  are  employed. — Lond.  Elec,  Aug.  9. 

Hot-Wire  Relay  for  Selective  Signalling. — R.  Heilbrun. — 
Telegraphic  circuits  containing  a  number  of  stations  of  small 
traffic  are  frequently  used  in  continental  Europe,  and  it  is  of 
practical  value,  e.  g.,  for  railway  telegraphy,  to  devise  means 
for  selective  signalling,  or.  at  least,  for  enabling  the  stations  to 
correspond  with  each  other  without  disturbing  one  of  them. 
the  principal  office,  and  for  calling  this  principal  office  selective- 
ly. This  is  effected  by  means  of  a  retardation  relay  placed  at 
the  principal  office.  The  relay  is  traversed  by  the  telegraphic 
currents  common  to  all  the  stations  in  the  circuit,  but  it  work-s 
too  slowly  to  be  actuated  by  them.  The  essential  part  of  an 
instrument  of  this  type,  developed  by  the  author,  is  simply  a 
hot  wire  and  the  principle  is  shown  in  Fig.  5.  A  relay  of  any 
usual  type  has  its  coil  included  in  the  telegraphic  circuit,  and 
when  actuated  causes  currents  to  be  sent  through  the  hot  wire. 
The  wire  can  be  seen  with  its  loops  inside  the  glass  vessel  of 
the  illustration.  But  the  ordinary  signalling  currents  arc  of  too 
short  a  duration  appreciably  to  expand  the  air  contained  in  the 
glass  vessel,  and  in  consequence  the  liquid  rises  only  very  lit- 
tle in  the  left  limb.  The  quantity  of  the  air  is  too  large  to  be 
appreciably  heated  by  the  short  currents,  and  the  apparatus 
cools  off  too  quickly  tr^  render  possible  the  adding  up  of  the 
niuiierous   small   effects   to  a   l.irge  one.     The  air   in   the  bulb 


H,jS.     5    .A.NU    6, — I)I,\GKAM     Of     HOT-WIKK     KH.AV. 

expands  sufficiently  to  make  the  relay  respond  only  in  case  the 
Morse  key  is  uninterruptedly  depressed  for  several  secomls. 
The  responding  is  effected  by  the  liquid  making  a  coiUact  when 
rising  in  the  left  limb.  The  selective  quality  of  this  hot  wire 
arrangement  was  demonstrated  by  experiments  in  which  a 
.Morse  key  was  impressed  and  currents  varying  between  43.3 
and  7.1  milli-amperes  were  sent  through  the  hot  wire.  The  dis 
placement  of  the  liquid  was  observed  lirsl  when  the  Morse  sign 
of  the  letter  V  (.  .  .  — )  was  slowly  repealed  three  times  and. 
secondly,  when  the  current  traversed  the  wire  uninterruptedly 
for  three  seconds.  The  height  to  which  the  licpiid  rose  in 
the  left  limb  was  in  general  one-third  as  large  in  the  lirst 
case  as  in  the  second  case.  I'ig.  (>  shows  the  <liagrain  of 
connections  at  the  principal  office,  k.'y  and  battery  being  left 
nut.  Li,  and  /.//  is  the  line.  I<  the  ordinary  relay.  /  denoting  its 
primary  contacts,  //  the  secondary  ones.  The  latter  lead  to  the 
hot-wire  relay.  .\s  a  rule,  the  signalling  in  the  circuit  will  not 
affect  the  hot-wire  relay  at  the  principal  station.  But  when  any 
of  the  stations  depresses  its  key  iminterrupledly  for  a  few 
seconds,  the  hot-wire  relay  responds  and  causes  the  bell,  Ti', 
In  ring.  By  means  of  the  switch,  s,  the  relay  is  then  switched 
off.  and  the  Morse  instri-ment,  M,  cut  into  the  circuit.  M  the 
end  of  the  comnmnicalion  wih  the  princip.il  station,  the  switch 
is  again  placed  in  its  fornuT  pnsiiion. — Lnntl.  Elec    Rev..  .\u«.Q. 


420 


ELECTRICAL      WORLD. 


Vol.  L,  No.  9. 


Wireless  Telegraphy.— A  number  of  papers  read  before  the 
British  Association  for  the  Advancement  of  Science.  W.  Dud- 
dell  discussed  the  use  of  the  arc  method  and  of  the  spark 
method  for  generating  electric  waves.  The  arc  methods  seem 
eminently  suitable  for  very  high  speeds  of  working,  and  render 
wireless  telephony  possible.  Sir  Oliver  Lodge  read  a  paper 
on  modern  developments  and  experiences  in  tuning  as  prac- 
ticed in  the  Lodge-Muirliead  wireless  telegraphy  system.  J. 
T.  Morris  gave  an  account  of  an  oscillographic  study  of  low- 
frequency  oscillating  arcs.  The  chief  object  was  to  study  the 
effect  of  a  change  in  the  medium  in  which  the  arc  is  burning 
and  also  to  examine  the  effect,  if  any,  produced  on  the  arc  by 
the  application  of  a  transverse  magnetic  field.  The  arc  was 
studied  in  air,  coal  gas  and  in  amyl  acetate.— I-ond.  Elec. 
Eng'ing,  Aug.  8. 

Miscellaneous. 

British  Association  for  Advancement  of  Science.~-\n  account 
of  the  77th  meeting  of  the  British  Association  for  the  Advance- 
ment of  Science,  which  was  recently  held  in  Leicester.  The 
presidential  address  by  Sir  David  Gill  dealt  mainly  with  prob- 
lems of  astronomy.  The  engineering  section  held  meetings 
under  the  presidency  of  S.  P.  Thompson,  whose  address  dealt 
with  the  question  of  pure  and  applied  science.  He  maintained, 
tirst  of  all,  that  the  pursuit  of  scientific  research  for  its  own 
sake  or  as  an  adjunct  to  industrial  advancement  depends  en- 
tirely on  the  persons  concerned.  Some  people  cannot  carry  out 
an  investigation  unless  they  have  the  application  of  the  investi- 
gation as  a  goal,  while  with  other  people  the  commercial  appli- 
cation of  a  discovery  is  a  matter  of  small  importance,  and  they 
cannot  take  it  into  account  during  the  progress  of  their  work. 
He  also  instanced  cases  of  industrial  applications  which  actually 
compelled  further  scientific  research.— Lond.  Elec,  Elec.  Rev., 
Elec.  Eng.,  Aug.  2  and  9,  and  Lond.  Elec.  Eng'ing,  Aug.  8. 

Eleclroculturc.—h.  H.  Thwaite.— A  paper  read  before  the 
(British)  Royal  Botanic  Society  describing  the  new  experi- 
mental installation  for  the  Royal  Botanic  Gardens  in  London. 
The  author  divides  the  early  workers  on  this  subject  into 
those  who  utilized  the  effects  of  the  arc  light  on  the  leaves  of 
plants,  and  those  who  applied  electrostatic  stimuli  to  the  plant 
and  to  the  roots  and  stalks,  in  association  with  solar  light. 
The  author  thinks  that  if  we  want  to  imitate  all  the  natural 
forces  which  are  effective  on  plant  growth  we  have  to  supply, 
lirst,  ample  violet  or  chemically  active  rays  from  powerful  arc 
lamps;  second,  the  supply  of  electrostatic  current  from  atmos- 
pheric root  electrification;  third,  an  atmosphere  containing 
moisture  and  CO:  in  the  proportions  common  to  the  most  fer- 
tile countries  at  a  temperature  between  70  and  80  degs.  Fahr. ; 
fourth,  an  ideal  fertilizing  agent,  and,  fifth,  an  ample  supply  of 
water  for  the  roots.  In  the  installation  described  the  necessary 
heat  and  actinic  light,  as  well  as  the  carbon  dioxide  moisture 
and  nitrogen  fertilizer,  in  the  form  of  ammonia  sulphate,  are 
to  be  derived  from  coal  with  the  aid  of  a  suction  gas  producer 
and  gas  engine,  whereby  perfect  combustion  is  obtained  with 
the  development  of  electrical  energy.  The  arc  lamps  are 
equipped  with  special  reflector  hoods  confining  the  beam  of  light 
within  narrow  limits  of  concentration. — Lond.  Elec.  Rev.. 
Aug.  2. 

Laboratory.— E.  C.  Coker.— A  paper  read  before  the  British 
Association  for  the  Advancement  of  Science  describing  the 
new  engineering  laboratory  at  the  City  and  Guilds  of  London 
Institute,  Finsbury.— Lond.  Elec.  Eng'ing,  Aug.  8. 


displayed  in  the  study  of  problems  relating  to  the  constitution 
of  the  ultimate  forms  of  matter  than  in  recent  years.  Were 
proof  needed,  it  would  be  afforded  by  every  one  of  the  230 
pages  of  this  present  well-printed  and  well-illustrated  octavo. 

This  volume  by  Prof.  Lodge,  like  his  Modern  Views  of  Elec- 
tricity and  numerous  contributions  to  the  Philosophical  Maga- 
zine, shows  a  clearness  of  exposition  which  leaves  no  linger- 
ing doubt  in  the  mind  of  the  reader.  The  style  is  always 
simple  and  lucid,  occasionally  incisive,   rarely  sarcastic 

The  author  has  done  pioneering  work  in  the  electronic 
field  and  has  discussed  proposed  solutions  of  outstanding  dif- 
ficulties with  the  leaders  of  scientific  thought  at  home  and 
abroad,  so  that  this  latest  work  of  his  is  sure  to  command  at 
once  the  confidence  of  the  reader,  even  when  dealing  with  the 
more  speculative  parts  of  the  subject. 

That  the  "electron"  has  opened  up  not  only  a  new  chapter, 
but  also  a  vast  domain  in  general  physics  will  be  evident  from 
a  glance  at  some  of  the  titles  of  the  succes^ve  chapters: 
Nature  of  chemical  and  molecular  forces ;  increase  of  inertia 
due  to  rapid  motion;  the  electron  theory  of  conduction  and 
radiation,  etc. 

Though  several  good  works  on  that  smallest  of  entities,  the 
electron,  have  recently  appeared,  no  student  of  physical  theorj- 
can  afford  to  be  without  this  last  volume  from  the  pen  of 
Prof.  Lodge.  It  is  a  resume  written  by  the  hand  of  a  master 
of  contemporary  speculation. 

Electric  Dynamometers  for  Testing  Gasoline 
Engines. 

One  of  the  easiest,  most  accurate  and  efficient  means  of  ob- 
taining instantaneous  values  of  the  brake  horse-power  of  an 
engine  is  the  electric  dynamometer,  and  owing  to  the  simplicity 
of  the  apparatus  and  calculations  a  test  can  be  made  by  com- 
paratively inexperienced  attendants.  In  fact  most  of  the 
automobile  manufacturers  employ  this  method  in  testing  their 
gasoline  engines.  The  Sprague  Electric  Company  of  New  York 
City  has  brought  out  a  line  of  electric  dynamometers  *hich  has 
been  essentially  designed  for  absorbing  and  measuring  the 
power  developed  by  gasoline  engines  in  factory  tests.  This 
dynamometer    differ^    frnm    the    well-known    Prony    brake    in 
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EL.ECTRICITY.      By    Sir    Oliver    Lodge.      London:    George 
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The    nature   of   matter    has   been    a    fascinating    subject    for 

the    philosopher    and    physicist,    the    thinker    and    the    worker 

from    the    days    of    Democritus    and    Lucretius    down    to    the 

present  hour.     And,  indeed,  it  may  safely  be  said  that  at  no 

time  in  the  history  of  scientific  discovery  was  greater  activity 


FIG.    I. — ELECTRIC   DYNAMOMETER. 

that  the  reaction  of  friction  is  replaced  by  an  electro-magnetic 
reaction,  an  advantage  of  great  importance  as  is  shown  later. 

The  general  arrangement  of  the  electric  dynamometer,  shown 
in  the  accompanying  illustrations,  consists  of  a  specially  con- 
structed direct-current  generator  with  compensating  poles 
The  generator  field  frame  consists  of  a  cylindrical  magne; 
yoke  to  the  inner  side  of  which  the  poles  are  bolted,  each  pole 
supporting  a  field  coil.  Brackets  which  contain  the  bearings 
are  bolted  to  the  end  of  the  yoke,  the  front  bracket  carrying 
the  rocker  arm.  Special  bosses  are  cast  on  the  end  brackets 
for  receiving  ball  bearings  which  support  the  entire  generator 
in  such  a  manner  as  to  permit  the  field  frame  to  oscillate 
conccntricly  with  the  armature. 

The  movement  of  the  field  frame  is  limited  by  means  of  a 
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stud  on  tlie  outside  of  the  yoke.  Two  arms  extend  liorizontally 
from  opposite  sides  of  the  field  frame.  The  short  arm  carries 
a  metal  box  to  receive  the  necessary  amount  of  lead  to  counter- 
balance the  field  frame  on  its  ball  bearings.  The  long  arm 
is  provided  with  a  hanger,  on  which  slotted  weights  may  be 
placed.  The  engine  to  be  tested  is  set  in  position  and  bolted 
to  the  supporting  frame  in  alignment  with  the  dynamometer. 
The  two  shafts  are  then  connected  together  with  a  flexible 
coupling  and  the  engine  started.  The  torque  exerted  by  the 
armature  is  transmitted  to  the  field  and  tends  to  rotate  the  field 
frame  in  the  same  direction  as  that  in  which  the  armature  is 
turning.  By  placing  weights  on  the  hanger  attached  to  the  long 
arm  previously  mentioned,  the  torque  is  readily  measured. 

The  horse-power  HP  developed  by  the  engine  may  then  be 
found  by  using  the  following  formula.  In  this  formula  IV  = 
the  weight  in  pounds  on  the  hanger,  D  =  the  distance  in  feet 
from  the  center  of  the  armature  to  the  weight,  and  5  :=  the 
speed  of  the  engine  in  revolutions  per  minute. 

HP  —  IV  X2D  X  3.1416  X  -V  ^  33,000. 

It  will  be  noted  in  this  formula  that  the  only  variables  with 
a  given  dynamometer  are  the  weight  IF  and  the  speed  5.  If  a 
curve  be  drawn  or  a  tabulation  made  showing  the  horse-power 
developed  at  different  speeds,  an  ordinary  mechanic  can  per- 
form the  tests  without  making  any  calculations.  The  voltage 
and  current  produced  by  the  dynamometer  do  not  enter  into  the 
calculations.  In  some  cases  it  is  possible  to  utilize  the  elec- 
tricity   generated    by    the    dynamometer    by    connecting    direct 


FlC.    2.— Ef.KlTKK     UN  NAMllNTKTKR. 

to  the  shop  wires  and  operating  the  dynamometer  in  parallel 
with  the  generators  already  in  service.  Under  these  conditions 
variations  in  the  engine  speed  can  be  obtained  very  easily  by 
adjustment  of  the  rheostat  in  the  field  circuit  of  the  dynamom- 
eter. If  it  is  not  convenient  to  utilize  in  this  way  the  electricity 
generated  by  the  dynamometer,  it  can  readily  be  absorbed  in  a 
water  rheostat. 

It  is  also  possible  to  use  the  dynamometer  as  a  motor  to 
start  the  engine,  taking  energy  from  the  shop  mains  or  an  out- 
side supply  circuit,  thus  saving  the  labor  of  "cranking." 

This  use  of  the  dynamometer  also  affords  an  accurate  means 
of  determining  the  torque  necessary  for  starting  the  engine  and 
for  testing  the  engine  frictional  losses  under  various  condi- 
tions. The  dynamometers  are  manufactured  in  sizes  from  10 
to  100  horse-power,  and  any  one  of  these  sizes  is  capable  of 
operation  over  a  wide  range  of  speeds  and  loads.  A  structural 
steel  frame  for  supporting  the  dynamometer  and  gasoline 
engines  of  various  sizes  is  also  provided. 


Exhibits  at  Ohio  and  Michigan  Conventions. 

The  conventions  of  the  Ohio  Electric  Light  Association  and 
the    Michigan    Electric    Assoication,    at    Toledo.   Ohio,    and   at 


Battle  Creek,  Mich.,  last  week,  brought  out  a  number  of 
exhibits,  some  of  which  contained  now  and  interesting  features 
for  central-station  men. 

The  Oneida  galvanized  chaix  tor  arc  lamp  suspension  was 
exhibited  at  Toledo. 

The  Holophane  Company  had  a  demonstration  and  exhibit 
of  reflectors  and  globes  at  Michigan. 

Turbine  Construction.— The  Allis-Chalmers  Company  had 
on  exhibition  the  turbine  blades  of  its  steam  turbine,  together 
with  some  of  its  electrical  machinei'y,  in  the  shape  of  motors. 

Mr.  J.  B.  Coale,  of  the  Columbia  Lamp  Company,  also  had 
secured  for  exhibition  some  of  the  new  German  incandescent 
lamps  made  from  rare  metals. 

The  Fort  Wayne  Electric  Works  exhibited  meters,  arc 
lamps,  small  inotors,  etc.  The  W.  G.  Nagel  Electric  Company, 
of  Toledo,  made  a  parlor  exhibit  of  some  of  the  supplies  it 
handles. 

The  Fostoria  Incandescent  Lamp  Company  had  in  the 
hotel  lobby  at  Battle  Creek  the  new  Gem  meridian  type  of 
lamp  and  the  8o-waft  tantalum  in  addition  to  the  tipless  and 
common  standard  types. 

The  Nernst  Lamp  Company  lighted  the  hotel  convention 
hall  at  Toledo  with  its  new  direct-current  glowers.  The  new 
glowers  are  37  per  cent  more  efficient  than  the  old.  and  are 
made  for  both  direct  and  alternating  currents. 

Miscellaneous  Electrical  Supplies. — The  Western  Electric 
Company  made  an  exhibit  at  both  conventions,  in  which  promi- 
nent features  were  high-tension  line  material,  arc  lamps  and 
regulators.  Direct-current  and  three-phase  induction  motors 
were  also  shown. 

Electric  Heating  Appliances.— The  W.  J.  Barr  Electric 
Manufacturing  Company,  of  Cleveland,  made  a  large  and  ad- 
mirable exhibit,  introducing  some  of  its  excellent  new  electric 
heating  appliances,  which  it  has  recently  perfected ;  in  addition 
to  its  flatirons,  whch  are  already  well  known.  This  included 
two-quart  water  boilers,  curling  irons,  chafing  dishes,  perco- 
lators, etc. 

Lightning  Arresti»s. — The  Gifford  non-arcing  lightning 
arrester  was  exhibited  for  the  first  time  ,11  the  Michigan  con- 
vention. This  is  made  by  Campbell  Brothers,  of  Traverse  City. 
Mich.  It  consists  of  a  number  of  carbon  high-resistance  rods 
in  multiple,  each  rod  being  connected  in  series  with  a  small 
spark  gap.  Static  discharges  pass  through  these  high-resistance 
rods  and  spark  gaps  in  multiple  to  the  ground,  the  resistance 
being  too  high  for  the  line  current  to  follow. 

La.mps. — The  General  Electric  Company  exhibited  a  number 
of  loo-volt,  105-watt  tungsten  lamps,  .\pparently,  the  breakage 
on  their  exhibit  shipments  was  not  as  large  as  at  previous 
exhibitions,  encouraging  the  belief  that  the  question  of  such 
loss  in  shipment  will  ultimately  be  solved.  The  tungsten 
2S-watt,  28-volt  lamp  for  operating  in  clusters,  four  in  series, 
was  exhibited,  and  at  the  Michigan  convention,  experiences 
were  given  as  to  its  use  at  Sault  Ste.  Marie.  This  lamp  has  a 
left-handed  thread,  so  that  it  cannot  be  destroyed  by  being 
•iccidentally  put  into  conmion  multiple  sockets.  The  round- 
bulb  meridian  tantalum  lamp  was  also  one  of  the  new-comers 
shown. 

Single-Phase  Motors. — The  most  prominent  exhibit  at 
Toledo  was  that  of  single-phase  motors  made  by  the  Wagner 
Electric  &  Manufacturing  Company,  and  located  in  the  hotel 
lobby.  Messrs.  Thomas  T.  Richardson,  \at  Emerson  and 
Harrison  Wright  were  in  charge.  The  new  feature  was  a 
Wagner  variable-speed  ventilating  fan  motor  of  2  horse-power, 
with  a  30-in.  fan.  This  is  of  the  variable-speed  type  with 
auto-transformer  control  and  can  be  operated  continuotisly 
at  any  one  of  several  speeds.  The  same  motor  is  adapted  to 
variable  speeds  rimning  with  printing  presses  and  other  work 
where  variable  torque  is  not  required.  Beside:,  this  single 
phase  motor,  one  of  the  company's  polyphase  motors  and  its 
lamp-testing  wattmeter  were  shown. 
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I'HE  WEEK  IN  TRADE.— It  would  appear  from  reports 
in;i<lc  all  over  the  coilntry  that  the  outlook  for  fall  trade  is 
excellent.  Buyers  in  many  lines  are  replenishing  stocks  and 
preparations  .  in  general  indicate  confidence  as  to  large  and 
su.stained  consumption  in  all  staple  goods:  while  the  heavy  im- 
port trade  would  incline  one  to  suspect  that  lu.\uries  are'  not 
being  forgotten.  Yet  there  is  no  evidence  of  a  tendency  to 
over-trading,  the  attitude  of  merchants  being,  if  anything,  re- 
served and  cautious.  Weak  points  in  the  structure  of  indus- 
trial credit  have  apparently  been  easy  to  locate  and  remedy,  be- 
cause of  their  scarcity.  Diiu's  Rci'ieiK.'  says ;  "Jobbing  mar- 
kets arc  well  attended  by  interior  buyers  and  country  mer- 
chants, who  operate  witli  great  freedom,  considering  the  finan- 
cial stringency  which  has  compelled  the  postponement  of  much 
contemplated  structural  work.  Yet  many  Western  and  South- 
ern cities  report  building  operations  far  in  excess  of  last 
year's,  and  as  the  harvests  progress  there  is  more  disposition 
to  increase  preparations  for  future  needs.  Retail  stocks  have 
l)een  depleted  by  the  customary  bargain  sales,  and  prepara- 
tions for  fall  and  winter  trade  indicate  confidence  in  continued 
activity.  .\i  most  domestic  points  there  is  no  complaint  re- 
garding collections,  but  reports  from  Canada  indicate  many 
requests  for  renewals.  Leading  industrial  plants  are  well  oc- 
cupied, many  mills  having  output  sold  far  into  1908,  and  there 
is  little  serious  interruption  l)y  strikes.  .\  sharp  rise  in  grain 
was  the  feature  of  tlie  commodity  markets,  but  best  prices 
were  not  maintained."  .As  to  copper,  the  tendency  seems  still 
to  be  downward;  at  least,  prices  look  that  way.  Lake  reaching 
18.50  cents  bid  and  electrolytic  17.50.  There  is  said  to  be  a 
small,  but  steady  accumulation  of  supply  going  on  even  at 
these  figures,  wliich.  after  the  high  range  of  a  few  months 
ago  would  seem  calculated  to  bring  into  the  market  heavy 
•consimicrs  known  to  have  been  holding  off.  The  crop  re 
ports,  while  not  particularly  optimistic,  would  indicate  that  on 
the  whole  the  agriculturist  will  have  another  good  year  and 
average  up  as  well  as  he  did  in  1906. 

THE  COPPER  M.\RKET.— With  regard  to  conditions,  the 
National  Conduit  &  Cal)le  Company  says  in  its  "Copper  Gossip"  ; 
".\11  developments  in  the  copper  market  recently  have  cer- 
tainly liccii  in  tlie  consumer's  favor  and  no  important  sales 
arc  being  made.  The  irregularity  in  quotations  is  a  most  un- 
fortunate thing  for  producer  and.  consumer  alike,  and  market 
stability  is  impossible  so  long  as  sellers  continue  this  irregu- 
larity in  an  absolutely  dull  situation.  Such  a  proceeding  can 
•only  work  confusion  in  the  trade  and  is  exceedingly  detri- 
mental to  manufacturers  conducting  a  legitimate  business. 
There  is  an  unfortunate  condition  which  would  seem  to  be 
created  more  or  less  by"  speculators  and  those  who  are  known 
as  manipidators,  which  lend  credence  to  the  theory  that  quo- 
tations arc  often  made  with~a  view  to  their  influence  on  Wall 
Street  and  the  hope  of  securing  financial  gains  by  conspiring 
to  create  an  unhealtliy  condition  either  by  over-inflation  or 
undue  depreciation  of  values,  as  the  case  may  be,  but  the  gen- 
eral result  upon  business  interests  is  very  bad.  When  the  de- 
mand was  unusually  good,  copper  was  rushed  up  to  26^  cents 
per  pound,  when  the  wiser  policy  would  have  been  never  to 
have  allowed  i_l  to  go  above  20  cents.  The  precipitate  haste  in 
advancing  prices  met  with  .some  efforts  to  counteract  this 
action,  but  more  short-sighted  interests  were  unable  to  resist 
the  temptation  to  exact  the  big  premiums  obtainable  from  the 
needy  consumer,  and  even  ;it  top  prices  it  was  hard  to  obta,in  a 
full  sui)ply  except  fur  dist.ml  future.  .After  the  tension  of  last 
year  has  become  a  thing  of  the  past  the  trade  conditions  are 
coming  down  to  a  normal  and  more  healthy  basis.  The  whole 
situation  is  perplexed  by  the  action  of  an  erratic  copper  mar- 
ket, and  .consumers  for  their  own  safety  are  compelled  to  adopt 
a  waiting  policy.  What  the  manufacturer  and  buyer  needs  is 
the  assurance  that  they  can  safely  buy  copper  for  two  or  three 
months'  deliveries  and  not  be  left  in  the  lurch  before  30  days 
have  passed  by  a  radical  decline  in  the  market  value  of  their 
raw    material.      Conditions    in    manufaclurinir   lines    are    fairly 


active,  and  such  as  to  warrant  the  maintenance  of  a  reason- 
ably firm  copper  market,  provided  the  unnatural  means  for 
depressing  it  cease.  The  present  rate  of  consumption  is  less 
than  that  of  last  year,  but  the  pace  10  or  12  months  ago  was 
very  much  too  fast  to  continue,  and  the  country  was  attempt- 
ing more  than  it  could  reasonably  finance.  Now  current  busi- 
ness is  sufficiently  good  to  keep  up  a  steady  demand  upon  the 
mills  of  the  country  at  a  fairly  encouraging  level,  and  with 
the  proper  readjustment  of  the  copper  market  to  existing  con- 
ditions trade  should  open  up  hopefully  in  the  fall.  The  larger 
.American  producers  have  been  quite  inactive  of  late,  but  they 
have  not  made  any  formal  announcement  of  a  change  in  price 
of  electrolytic  since  the  22-cent  level  was  established.  Quota- 
tions by  irresponsible  parties  are  very  misleading,  and  to  the 
consumer  really  mean  nothing,  as  not  a  pound  of,  copper  is 
bought  or  sold  at  tlie  alleged  low  prices.  The  proceeding  is 
kept  up  by  regularly  quoting  copper,  presumably  for  the  sen- 
timental effect  it  has  in  all  business  circles  in  this  country  and 
Europe.  Conservati.sm  should  be  the  watchword  of  the  con- 
sumer, and  a  "hand  to  mouth"  policy  followed  until  our  un- 
fortunate financial  problems  are  solved,  and  the  market  for 
raw  copper  is  on  a  stable  and  solid  basis." 

ELECTRICAL  M.ANUFACTURING.— An  interesting  spe- 
cial dispatch  from  Boston  says :  "The  business  of  four  large 
electrical  companies  for  the  first  half  of  the  year  contains  no 
justification  for  the  somewhat  disturbing  reports  of  a  dropping 
off  in  business  and  a  wholesale  reduction  of  working  forces. 
The  General  Electric  Company  booked  over  $35,000,000  of 
orders  in  the  first  half  of  the  present  fi.scal  year,  compared  with 
about  $29,000,000  in  the  same  period  of  1906.  Western  Elec- 
tric gross  for  the  first  si.\  months  of  the  current  fiscal  year  was 
about  $30,000,000,  or  $1,000,000  less  than  for  the  saine  half  of 
last  year.  Westinghouse  officials  estimate  shipments  for  the 
current  year,  based  on  the  results  of  the  first  five  months,  a; 
over  $42,000,000.  The  .Allis-Chalmcrs  closed  its  year  June  30. 
and  gross  receipts  are  understood  to  have  been  approximately 
$20,000,000.  It  is,  of  course,  probable  that  in  the  event  of  any 
general  let-up  in  business,  new  orders  for  electrical  apparatus 
will  drop  off  in  the  last  six  or  seven  months  of  the  current 
fiscal  year.  At  the  same  time  the  General  Electric,  Westing - 
house  and  .AUis-Chalmers  each  has  orders  booked  ahead  suf- 
ficient to  keep  the  shops  in  full  operation  for  five  or  six 
months.  Based  on  actual  results  for  the  first  five  or  six 
months  of  the  present  fiscal  year,  and  assuming  that  in  the 
current  year  Allis-Chalmers  does  no  greater  business  than  dur- 
ing the  12  months  just  ended,  the  gross  earnings  of  the  four 
companies  would  work  out  at  the  following  rate : 

Present  Previous 

Fiscal  Year.  Fiscal  Year. 

Genera!     Electric     $70,000,000  $60,071,883 

\N^e»tinphoiise      43,000.000  33.026.240 

Western    Electric     60,000.000  69,345,331 

.Mlis-Chalmers    20,000,000  20,000,000 

Total $  1 92.000,000  S 1 82.343,454 

The  gross  receipts  of  the  four  companies  show  an  increase 
of  nearly  $10,000,000,  or  over  5  per  cent  over  the  previous  year." 
THE  CHICAGO  SUBWAY.— According  to  advices  from 
Chicago,  President  McRoberts,  of  the  Illinois  Tunnel  Com- 
pany, says  that  connections  with  23  railroads  having  freight 
terminals  will  be  completed  Nov.  1.  It  is  officially  estimated 
that  by  Jan.  1  the  daily  movements  in  the  tunnel  will  he  lo.coo 
loads,  or  between  20.000  and  30,000  tons  of  freight  daily.  The 
daily  mail  transferred  aggregates  32.000  to  35.000  pouches. 
The  subway  consists  of  51  miles  of  bore  under  the  loop,  dupli- 
cating 18  streets  east  and  west,  and  12  streets  north  and  south, 
with  325  street  intersections,  at  an  average  depth  of  42  ft.  ex- 
cept at  the  river  approaches.  There  will  be  3000  cars  and  130 
electric  locomotives  instead  of  1200  and  80.  respectively,  at 
present.  The  average  speed  of  a  tunnel  train  is  8  to  10  miles 
an  hour,  including  stops,  with  a  possible  maximum  of  15 
miles.  General  Manager  Kcnyon  has  arranged  a  duplicate 
loop  system  of  operation  whereby  30.000  cars  a  d.iy.  with  00.000 
10  100.000  tons  of  freight,  might  be  moved  everj-  24  hours 
by    throe    shifts    of    employees.      Block    siirnals    and    .Tutoniatio 
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switches  will  be  introduced.  All  tunnel  track  is  laid  with 
56-Ib.  rails,  with  a  gauge  of  2  ft.  At  each  street  intersection 
there  are  four  three-way  switches. 

EFFECT  OF  WIRE  STRIKE.— It  is  stated  from  Balti- 
more, Md.,  that  the  telegraphers'  strike  is  helping  the  Row- 
land Telegraphic  Conipanj'  of  that  city.  The  company  has  had 
its  factory  running  overtime  since  the  strike  broke  out,  filling 
orders  for  machines.  The  Postal  Telegraph  Company  for 
more  than  a  year  has  had  the  tnachines  in  operation  between 
Boston  and  New  York,  and  this  week  placed  them  in  service 
between  Chicago  and  St.  Louis,  and  between  New  York  and 
Philadelphia.  The  company  will  use  them  also  between  New 
York  and  Chicago,  and  probably  in  a  number  of  other  cities. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET  was  a  notable  one  in 
the  general  wiping  out  of  values  that  it  witnessed.  As  a  mat- 
ter of  fact,  the  past  month  has  seen  a  depreciation  in  active 
securities  of  over  $900,000,000,  and  the  total  depreciation  is 
put  at  about  $3,000,000,000.  Bonds  have  also  declined  heavily. 
If  anybody  thinks  this  loss  has  fallen  merely  on  "malefactors 
of  great  wealth,"  or  that  the  malefactors  conspired  to  do  this 
on  themselves,  the  day  of  belief  in  miracles  is  not  past.  It  is 
generally  understood,  however,  as  incidental  to  this  situation 
that  Standard  Oil  interests  have  withdrawn  support  in  various 
ways  from  the  market,  and  have  given  orders  of  curtailment 
in  whatever  industries  their  capital  may  be  engaged  in.  There 
are,  however,  enough  unsettling  causes  without  looking  for 
an  explanation  of  all  the  troubles  to  a  conspiracy  which  if  it 
could  be  proved  would  blast  and  e.xile  in  ruin  every  man  even 
remotely  engaged  in  it.  Meantime  things  would  seem  to  have 
brightened  a  bit,  and  would  possibly  be  much  better  but  for  the 
disastrous   situation   in   the    Interborough-Metropolitan   traction 
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securities  of  New  York,  where  the  merger  has  been  attended 
with  most  adverse  developments  and  where  dividends  on  the 
tremendous  overcapitalization  are  at  the  vanishing  point.  Bui 
there  are  brighter  aspects.  Secretary  Cortelyou  has  taken  steps 
to  ease  the  money  market  by  placing  deposits  during  the  next 
five  weeks  of  deposit  at  banks  in  different  localities.  The  re- 
ports of  30,000  correspondents  of  the  Commercial  National 
Rank  of  Chicago  are  conservatively  favorable  without  an  ex- 
ception, and  exhibit  no  misgiving  as  to  the  future.  The  steel 
outlook  is  excellent,  and  railway  earnings  in  the  first  half  of 
.August  were  7.5  per  cent  larger  than  last  year's  figures.  Offi 
cial  returns  of  foreign  conunerce  in  July  far  surpassed  the 
same  month  in  any  previous  year,  the  gain  over  irx)6  amount- 
ing to  $22,000,000  ill  imports  and  $17,000,000  in  exports.  The 
best  sign  was  an  increase  in  small  purchases  by  investors. 
Time  money  grew  firmer,  which  did  not  encourage  speculative 
purchases.  Bank  exchanges  at  New  York  were  32.1  per  cent 
less  than  in  the  same  week  last  year,  when  speculation  was 
active,  but   at   other  leading   cities   there   was   an   average   gain 


of  7.6  per  cent.  Witli  regard  to  failures.  Brad  street's  reports 
153  failures  in  the  United  States  during  the  week,  against  142 
for  the  previous  week,  and  155,  176,  185  and  142  for  ihe  cor- 
responding weeks  of  igo6  to  1903.  Canada  had  19,  against  30 
for  the  preceding  week.  About  83  per  cent  of  the  total  num- 
ber of  concerns  failing  had  capital  of  $5,000  or  less,  and  11 
per  cent  had  from  $5,000  to  $20,000  capital.  The  quotations  of 
stocks  for  Aug.  27  are  given  herewith. 

NEWBURGH  LIGHTING  STOCK.— The  New  York  Pub- 
lic Service  Commission  in  the  Second  District  has  announced 
that  it  has  denied  the  application  of  the  Newburgh  Light,  Heat 
&  Power  Company  for  leave  to  increase  its  capital  stock  from 
$500,000  to  $750,000.  The  application,  the  commission  says,  was 
really  for  permission  to  issue  $250,000  8  per  cent  cumulative 
preferred  stock.  The  decision,  prepared  by  Commissioher 
Decker,  says  that  if  the  proposed  increase  was  approved  it 
"would  create  a  permanent  annual  charge  of  $20,000  tipon 
the  property,  and  in  our  judgment  allowance  of  a  permanent 
fixed  charge  of  this  character  to  meet  temporary  exigencies 
of  the  money  market  is  not  justified.  Favorable  action  upon 
this  petition  would  constitute  a  precedent  which,  if  followed 
in  other  cases,  might  operate  disastrously  to  minority  stock- 
holders, and  also  work  hardships  upon  affected  communities 
through  the  continuous  necessity  for  service  rates  or  charges 
sufficiently   high   to   meet   such   permanent   obligations." 

CHICAGO  TELEPHONE— Advices  of  Aug.  22  from  Chi- 
cago says:  ".-Vll  but  $200,000  of  the  $4,000,000  of  new  capital 
stock  of  the  Chicago  Telephone  has  been  subscribed  for.  The 
balance  will  be  disposed  of  if  it  does  not  go  to  the  stoclc- 
holders  who  are  entitled  to  it,  but  who  are  out  of  the  L^nited 
States  and  probably  did  not  receive  their  notice.  It  appears 
that  the  trading  in  tlie  subscription  rights  on  the  local  Stock 
Exchange  created  a  bad  tangle  in  the  work  of  allotting  the 
new  stock.  The  privileges  were  greatly  overtraded  in.  and  it 
has  been  with  difliculty  that  the  company  was  able  to  deter- 
mine who  amon.g  the  outside  buyers  were  entitled  to  the  new 
shares  at  par." 

BALTIMORE  ELECTRIC  EARNINGS.- The  earnings  of 
the  Baltimore  Electric  Company  for  six  months,  Jan.  i  to  June 
30.  are  as  follows : 

1907.  1906.  Changes. 

Gross   $372,177  $31.1.869  Inc.  $56,308 

Op.  exp.  and  taxes.      20S.120  191.869  "Inc.     16,260 

Net     $164,048  $124,000  Inc.  $40,048 

Interest    on    bonds.       11.;. 000  112,596  Inc.  404 

Surplus    $51,048  $ii..404  Inc.  $39,644 

WESTINGHOUSE  ELECTRIC— The  Wcstinghouse  Elec- 
tric &  Manufacturing-  Company  reports  for  July  and  four 
months  ended  July  31.   1007.  as   follows: 

July.  4  Months. 

Manufacturing     profits $428,422  $2,134,247 

Miscellaneous    income 106,064  343*335 

Total   income 534,486  2,477,582 

Interest,     depreciation,     etc 229,660  1.099,874 

Net   surplus $304,826  $1, 37". 708 

ALLIS-CHALMERS  BONDS.— Allis-Chalmers  Company 
will  soon  issue  a  call  for  the  tenth  and  last  payment  of  to  per 
cent  on  the  bond  issue  of  $13,000,000  created  last  year.  Of 
that  amount  approximately  $10,500,000  was  subscribed  for,  the 
syndicate  taking  about  $9,500,000.  This  will  give  the  company 
about  $1,000,000  additional  cash.  It  is  interesting  to  note  that 
not  a  single  member  of  the  bond  syndicate  has  failed  to  make 
his  regular  payments  when  called  upon  to  do  so. 

THE  STANLEY  WORKS  COMP.\NY.  of  New  Britain. 
Conn.,  has  received  aulhorily  to  double  its  capitali/.ation  of 
$1,500,000.  This  company  has  also  received  legislative  permis- 
sion to  transmit  electricity  for,  power  from  its  plant,  on  the 
Iianks  of  the  Hnusatonic  River,  near  Kent,  by  high-tension 
cables  to  its  plant  in   New   Britain. 

DIVIDENDS— Directors  ,,f,  the  Twin  City  Rapid  Transit 
Company  have  declared  the  regular  (Hiarlerly  dividend  of  i.'4 
per  cent  on  the  preferred  stock,  payalile  Oct.  1.  Union  Gas  & 
Electric  Comp.iny  has  declared  its  regular  (juarterly  dividend 
of   i!^2  per  cent   on  preferri'd,  payable  Oct.   1. 

CANADI.\N  GKNICR.VL  ELEC  TRIC— The  stockholders 
of  the  Canadian  General  l'"lectric  Conip.iny  have  ratified  the 
proposal  to  increase  the  slock  from  $5,000,000  to  $8,000,000. 
$2,000,000  of  the  new  stock  In  be  7  per  cent  cuniulalivi:  pre- 
ferred. 
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CAI.IFORNIA  GAS  &  ELECIRIC— The  directors  of  the 
California  Gas  &  Klcctric  Corporation  at  a  recent  niectuig  ni 
San  Francisco  decided  to  increase  the  capital  stock  of  the  com- 
pany from  $15,000,000  to  $35,000,000  at  a  meeting  of  the  stock- 
holders to  be  held  in  October.  President  John  A.  Britten  states 
that  after  this  increase  the  corporation  will  be  in  a  position  to 
icdecm  the  outstanding  bonds  of  its  various  subsidiary  com- 
l)anies  througlioui  llit  slate  as  they  fall  due.  Mr.  Brilton  says; 
"It  will  also  enable  us  lo  sell  new  bonds  in  a  blanket  issue  to 
provide  for  iniprovenients  made  by  subordinate  concerns.  It 
is  .1  simple  and  convenient  plan  of  corporation  finance.  The 
value  of  the  properties  held  by  the  California  concern  is  about 
.^55,000,000,  on  which  the  capitalization  has  been  comparatively 
small — only  $15,000,000.  The  directors  have  decided  to  in- 
ireasc  the  capitalization  by  an  additional  $20,000,000,  to  com- 
ply with  the  law  relative  to  the  necessary  proportion  between 
lapital  stock  and  bonds  issued.  We  will  tlicn  be  able  to  sell 
new  bonds  and  make  one  issue  take  care  of  the  indebtedness 
:;iid  improvements  needed  by  the  subsidiary  companies.  The 
liiindcd  debts  of  these  concerns  will  be  refunded  by  means  of 
the  single  blanket  issue,  which  will  be  a  more  satisfactory  plan 
of  finance."  The  California  Gas  &  Electric  Corporation,  to- 
gether with  the  San  Francisco  Gas  &  Klcctric  Company,  con- 
stitutes the  Pacific  Gas  &  Electric  Company.  These  comprise 
^ome  15  im.dler  gas  and  electric  companies  doing  business  in 
ipiile  a  number  of  counties  and  interior  towns  as  well  as  in 
San  Francisco.  It  controls  .imong  other  properties  the  Bay 
Counties  Power  and  Staiulard  I'.lectric  companies.  This  finan 
cial  scheme  is  supplemental  lo  the  action  of  the  Pacific  Gas 
&  Electric  Company  recently  in  deciding  to  raise 
$.?,ooo,ooo  by  assessing  its  stockholders  $10  a  share  on  their 
.iggregate  holdings  of  300,000  shares  of  stock. 

WI-:STERN  ELECTRIC  OUTPUT.— Advices  from  Boston 
slate  that  the  gross  business  of  the  Western  Electric  Company 
for  (he  present  fiscal  year  will  be  affected  to  some  extent  by 
the  undoubted  overstocking  in  telephone  apparatus  in  which  the 
majority  of  the  Bell  associate  companies  indulged  last  year. 
Reliable  estimates  show  that  at  the  opening  of  1907  the  sub- 
sidiary companies  had  on  hand  over  $10,000,000  of  telephone 
supplies,  which  were  being  carried  in  stock.  For  the  si.x 
months  ended  June  30  last  the  gross  receipts  of  the  Western 
I'Teclric  were  bin  $1,000,000  less  than  for  the  same  period  a  year 
ago.  In  1906  the  Western  Electric  booked  total  orders  for  over 
$6g,ooo.ooo  of  apparatus.  Business  was  a  little  larger  in  the 
last  six  months  than  in  the  first  half  of  the  year,  but  it  is  safe 
to  place  the  aggregate  gross  business  for  the  first  si.x  months 
of  igo6  at  fully  $30,000,000  On  this  basis  the  Western  Electric 
is  now  doing  a  business  at  the  rate  of  $60,000,000  per  year. 
.About  $25,000,000  of  the  total  $69,000,000  gross  receipts  in  1906 
were  for  other  lines  of  electrical  apparatus  than  telephone 
supplies.  I'he  volume  of  this  "outside"  business  is  constantly 
increasing,  and  forms  one  of  the  most  profitable  departments 
of  the  Western  Electric's  production.  There  has  been  no  recent 
reduction  in  the  number  of  men  employed  by  the  Western 
I'^leclric  Company.  In  March  the  company  reduced  its  work- 
ing force  by  from  25(X)  to  3000  men,  but  there  have  been  no 
fiirlher  reductions  since  that  date.  The  company  had  the  maxi 
iiiuiii  number  of  employees  on  its  books  in  August,  1906,  during 
tin-  heaviest  rush  of  telephone  orders,  when  a  total  of  30.000 
were  employed.  By  Dec.  31  this  iuiml)er  liad  declined  In  27.000, 
and  is  probably  now  about  24,000. 

KANSAS  CITY  NOTE  ISSUE.— The  stockholders  of  the 
Kansas  City  Railway  &  Light  Company  at  a  special  tneeting 
have  voted  to  issue  $5,500,000  five-year  6  per  cent  notes  and 
.inlhorized  the  creation  of  a  mortgage  covering  the  same.  Sub- 
scriptions for  $4,125,000  of  the  issue  have  been  asked  of  stock- 
holders at  95,  in  the  ratio  of  22  per  cent  of  the  par  value  of 
shares  in  the  company  now  hekl.  The  notes  will  bear  interest 
from  Sept.  i,  1907,  and  will  mature  Sept.  i,  1912.  Of  the 
issue  $4,125,000  are  to  be  known  as  series  A,  and  $1,355,000  as 
series  B.  Each  of  the  former»  $1,000  notes  is  to  be  converted 
at  the  option  of  the  holder,  on  and  after  Sept.  1,  1908,  inlc 
t)'/j  shares  of  the  common  capital  stock  and  seven  shares  of 
the  preferred  capital  stock  of  the  company.  The  security 
authorized  by  the  stockholders  for  the  notes  includes  a  pledge 
of  at  least  $5,500,000  par  value  of  notes  of  the  Metropoliiaii 
Street  Railway,  of  Kansas  City,  at  least  $j. 000,000  par  value 
notes  of  the  Kansas  City  Electric  Light  Company,  $2,695,000 
par  value  of  common  capital,  and  $2,977,000  par  value  of  pre 
forred  capital  stock  of  Ihc  K.msas  City  Rtiilway  &■  I.iglil  Com 


pany.  The  stockholders  authorized  the  directors  to  issue  scries 
B  in  amount  of  $1,375,000  at  their  discretion  in  the  future,  to 
sell  them,  and  use  the  proceeds  in  the  interest  of  the  company. 

NEW  YORK  1  R.X'CTIONS.- It  is  stated  that  the  dividends 
on  the  preferred  stock  of  the  Intcrborough-Metropolitan  Com- 
pany, as  well  as  the  guaranteed  dividend  on  the  old  Metropoli- 
tan Street  Railway  stock,  which  has  met  with  such  violent  de- 
clines in  the  markets  in  the  last  few  days,  will  be  passed  at  the 
next  meeting  of  the  directors.  In  spite  of  the  denials  of  sev- 
eral men  who  arc  in  close  touch  with  the  affairs  of  the  two 
companies,  that  there  was  any  basis  for  the  rumors  of  a  re- 
organization of  the  traction  situation  in  this  city  which  would 
account  for  the  violent  declines  in  the  stocks  of  the  merger 
and  its  constituents,  Wall  Street  is  ready  to  believe  that  the  last 
dividend  has  been  paid  as  the  stocks  stand  now.  One  of  the 
voting  trustees  of  the  merger  and  a  long  time  director  of  the 
.Metropolitan  system  said :  "There  is  absolutely  no  truth  in 
the  reports  that  a  receivership  is  in  prospect  for  the  Interbor- 
ough-MetropoIitan  Company.  There  is  no  ground  for  such  a 
report  whatever,  nor  is  there  any  more  reason  for  the  other 
rumors  concerning  reorganization  or  readjustment  of  the  com- 
pany's affairs  or  finances." 

KNOXVILLE  RAILWAY  &  LIGHT.— The  report  of  the 
Knoxville  Railway  &  Light  Company  of  Tennessee  for  the 
year  ended  June  30,  1907,  and  for  the  six  months  to  June  30. 
lor  the  years  1907  an<l  1906,  follows : 

Year  Knd.  Six  Months  Endcil  June  30 

June  30.  '07  1907                   1906            Increase. 

'•ro&s     $559,689  $282,929          $228,581            $54-348 

Exp.    and    tax 298,360  1S4.523           142,725              11.7.98 

Net    earn 261,329  128.406  85,856  42.550 

Int.    charges 119,034  62,192  49.126  13.066 

Surplus    142.295  66.214  36.730  .'9.484 

Set  aside  for   res.   and   dep.     30.000  15.000  15,000  

Net  surp $112,295  $5'. 21.1  $21,730  $20,484 

The  deduction  for  reserve  and  depreciation  was  not  made 
monthly  in  the  year  1906,  but  a  single  deduction  of  $30,000 
was  made  in  December,  half  of  which  is  here  considered  as 
applying  to  the  first  half  of  the  year  1906.  The  company  has 
paid  regular  dividends  of  6  per  cent  upon  the  preferred  stock 
since  issuance,  and  is  now  paying  dividends  at  the  rate  of  4 
per  cent  per  annum  upon  its  common  stock. 

PITTSBURG  LIGHTING  LOA.X.— The  Duquesne  Heat  & 
Light  Company,  of  Pittsburg,  of  which  Robert  C.  Hall  is 
president,  has  arranged  for  a  loan  of  $ro,ooo,ooo  from  the 
Fidelity  Title  &  Trust  Company.  With  the  money  the  com- 
pany proposes  to  build  a  rival  he.it  and  light  plant  to  that 
operated  by  the  Philadelphia  Company,  which  has  a  monopoly 
on  the  business  in  Allegheny  County.  Recently  the  Philadel- 
phia Company  advanced  the  price  of  gas  by  30  cents  per  1000 
cu.  ft.,  and  the  state  authorities  have  been  asked  to  bring  quo 
warranto  proceedings  against  the  concern  to  annul  its  charter. 
The  Duquesne  Company  proposes  to  issue  bonds  for  the 
amount  of  the  loan  and  has  issued  an  appeal  to  the  public  for 
support.  The  company  proposes  to  erect  an  electrical  plant  to 
cost  $1,500,000. 

SPRINGFIELD  UNITED  EARNINGS.— The  report  of  the 
L'nited  I'"lectric  Light  Company  of  Springfield.  Mass.,  for  the 
year  ended  June  30.  1907.  compares  as  follows ; 

1907.  1906.  lncreai.e. 

Gross    earnings $447,667  $380,839  $66,828 

Expenses     249,893  200.468  49.425 

Net    earnings    '?7'774  180.3-1                17.403 

Dividends  (8  per  centl .       80,000  80.000               

Surplus    117.774  100.371                 17.403 

NEW  YORK  CITY  BONDS  are  unsalable  these  days  and 
are  being  handed  out  to  pay  bills  and  then  sold  at  a  discount. 
Mr.  August  Belmont  has  announced  that  the  Interborough 
Rapid  Transit  Company  would  take  bonds  for  what  the  city 
owes  the  company.  There  is  due  to  the  company  on  the 
Brooklyn  subway  extension  and  for  terminals  and  extra  work 
about  $1,500,000. 

U.  S.  TELEPHONE.— The  United  States  Telephone  Com- 
pany reports  June  gross  earnings  of  $35,491  ;  six  months  gross, 
$234,038,  a  net  for  the  six  months  of  $135,284  and  a  ne; 
over  all  charges  of  $53,236.  all  items  being  an  increase  over  ih'.- 
corres|)onding  period. 

.\UBURN  &  SYR.\CUSE.— The  Auburn  &  Syracuse  Elec 
trie  Company's  June  quarter  report  shows  a  gross  of  $89,454. 
a  gain  of  about  $5,400  over  1906.  The  surplus  over  all  charges 
w:is  $i6.,>^0-\ 
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ANMSTOX,  ALA— The  work  of  securing  the  right  of  way  for 
electric  lines  from  Jackson  Shoales,  near  Tallegago.  to  Anniston  is  about 
to  be  started  and  material  has  already  been  ordered  for"  building  the 
line.  It  is  understood  that  these  steps  are  being  taken  by  the  Electric 
Share  &  Bond  Company  which  owns  the  Jackson  power  rights  in 
addition  to  owning  the  Anniston  Electric  &  Gas  Company  and  other 
electric  light  and  power  franchises.  The  company  proposes  to  sell  elec- 
trical energy  in  Anniston  for  less  than  it  can  be  produced  by  manu- 
facturers in  that  town. 

DECATUR,  ALA.— Manager  H.  B.  Johnson.  01  the  Decatur  Light, 
Power  &  Fuel  Company,  states  that  his  company  expects  to  spend  the 
sum  of  $70,000  on  the  improvements  of  its  plant  in  New  Decatur,  which 
supplies  both  Decatur  and  New  Decatur  with  electricity-.  The  plant  also 
furnishes  power  for  the  North  Alabama  Traction  Company  of  the  De- 
caturs.  The  company  has  already  spent  $5,000  on  the  iirprovement  of 
the  plant. 

DOWNIEV'ILLE.  CAL. — ^The  promoters  of  the  big  power  plant  at 
Denton  on  the  Feather  River  announce  that  before  the  project  reaches 
its  consummation  a  new  railroad  connecting  Marysville  and  Oakland 
may  result.  A  10- ft.  dam  is  to  be  constructed  at  the  mouth  of  Gold 
Lake  and  the  water  piped  down  Gray  Eagle  Creek  to  the  power  plant. 
It  is  claimed  that  20.000  hp  can  be  generated  in  this  manner. 

ETNA  MILLS.  CAL. — ^It  is  stated  that  the  proposition  is  being 
agitated  to  bond  the  town  for  the  purpose  of  buying  the  water  works, 
installing  a  sewer  system  and  acquiring  a  source  of  electricity  for  light 
and   power  purposes. 

PASADENA,  CAL.— The  Electric  Light  &  Supplies  Commission  of 
the  City  Council  is  stated  to  have  decided  to  enlarge  the  municipal  elec- 
tric lighting  plant  by  adding  150  lamps,  50  to  be  arcs' and  100  incan- 
descents  of  32  cp.     C.  C.   Glass,  manager. 

REDONDO.  CAL. — ^The  War  Department  is  re|iorted  to  have  granted 
to  the  Los  Angeles  Wave  Power  &  Electric  Company  (Fred.  Starr,  presi- 
dert),  of  Los  .Angeles,  all  necessary  rights  and  privileges  for  the  estab- 
lishment of  a  plafit  here. 

SACRAMENTO.  CAL.— The  Great  Western  Power  Company  has  se- 
cured rights  of  way  from  .Antioch  to  Richmond  by  way  of  Concord  for 
its  high-tension  wires.  At  Antioch  the  high-tension  wires  will  cross  the 
river  on  two  high  steel  towers  and  continue  on  over  right  of  way  more 
than    1 00  feet  wide. 

S.\.\  FRANCISCO.  CAL. — .At  a  recent  meeting  of  the  .\rtificial  Lights 
Committee  of  the  Board  of  Supervisors.  John  .\.  Britton.  president  of 
the  San  Francisco  Gas  &  Electric  Company,  submitted  a  chart  showing 
the  locations  of  the  lamps  to  be  restored  in  the  burned  district.  The 
company  will  install  1300  gas  lamps  and  63  arc  lights  and  Chinatown 
will  be  lighted  at  once.  He  also  submitted  a  statement  showing  that  of 
"the  appropriation  of  $275,000  for  public  lighting,  the  sum  of  $215,641 
would  be  required  to  pay  for  the  lighting  of  4210  gas  lamps  and  1616 
arc  lights  in  use  on  July  31.  leaving  a  balance  of  $-'5,309  to  be  devoted 
to  the  rehabilitation  of  lamps  in  the  burned  district  .-md  the  erection  of 
new  lamps  in  the  suburbs. 

(.ANON  CITY.  COL.— The  Beaver  (reek  fower  Development  Com- 
pany has  filed  in  the  county  clerk's  office  a  map  and  plan  of  the  company's 
develiipmcnt.  The  purpose  of  the  company  is  to  develop  electric  power 
in  connertiin  with  the  Beaver  Land  &  Water  Company  improvements. 
The  pipe  lines  have  their  head  gales  on  East  and  West  Beaver  Creek. 
The  East  Beaver  line  will  be  nearly  ten  miles  long  and  will  be  con- 
•tnictcd  of  24-inch  pipe  having  a  capacity  of  15  cu.  ft  of  water  per 
second  with  a  fall  of  1800  ft.  The  West  Creek  line  will  be  a  little 
over  4'/i  miles  long,  will  be  constructed  of  3oinch  pipe  and  have  a 
capacity  of  18  cu.  ft.  of  water  per  second  with  a  fall  of  1200  ft.  The 
power  station  will  be  erected  below  the  junction  of  the  creeks  and  the 
approximate   cost   of  the   undertaking   will   be  $750,000. 

AVON.  CONN.— Work  on  the  new  electric  light  line  from  Unionville 
to  thin  town  has  begun. 

MERIDEN.  CONN.— Plans  are  under  way  for  lighting  the  dome  of 
the  new  town  hall  with  electricity  in  a  fashion  similar  to  that  of  the 
dome  of  the  State  Capitol  at  Hartford. 

NEW  BRITAIN,  CONN— The  Connecticut  Railway  &  Lighting  Com- 
pany has  made  a  reduction  in  the  price  for  electricity  in  this  city  and 
vicinity.  The  new  schedule  provides  for  a  decrease  of  10  per  cent  on  all 
bills  from  $1  to  $25  a  month.  20  per  cent  on  bills  between  $25  and  $50. 
anil  37  per  cent  on  bills  over  that  amount.  The  minimum  monthly  bills 
will  he  $1  and  there  will  be  no  discount  for  cash  payment  within  ten 
days. 

NEW  LONDON.  CONN.— On  account  of  an  accident  to  the  big  turbine 
in  the  Water   Street  plant  of  the  New  London  Gas  ft  Electric  Company 


electric   service   was   interrupted    for   a   time.      Before   night,    however,   the 
ciicuits  were  again  in  operation. 

WATERBURY.  C(3NN.— The  Connecticut  Railway  &  Lighting  Com- 
pany has  reduced  the  rate  for  electric  energy  over  its  entire  system  as 
follows:  There  will  be  a  10  per  cent  decrease  on  all  bills  from  $1  to  $25 
per  month,  a  20  per  cent  decrease  on  all  bills  between  $25  and  $50.  and 
about  37  per  cent  decrease  on  all  bills  over  $50.  The  minimum  monthly 
bill  will  be  one  dollar  and  the  usual  discount  for  cash  in  10  days  is 
revoked. 

WASHINGTON.  D.  C— The  Potomac  Electric  Power  Company  has 
petitioned  for  a  hearing  before  the  Board  of  Assessors  in  order  that  the 
question  of  the  taxation  of  service  conduits  and  meters  may  be  thoroughly 
discussed. 

WASHINGTON.  D.  C— Bids  will  be  received  until  Sept.  18  by  the 
General  Purchasing  Officer  Isthmian  Canal  Commission.  Washington, 
D,  C..  for  furnishing,  as  per  circular  No.  387.  the  following;  Steam 
riveting  machine,  pneumatic  tools  and  hoist,  electric  drills,  repair  parts 
for  steam  shovels,  testing  apparatus  for  power  plant,  vacuum  pump,  elec- 
tric   motor,    steel,    iron,    rivets,    cotters,    boiler    and    condenser    tubes,    etc. 

MACON,  G.\. — Next  week  the  new  electric  and  power  company, 
chartered  as  the  Americus  Railway  &  Light  Company,  will  take  over,  by 
purchase,    the   electric   and  gas   plant  here. 

MILLEN.  GA. — It  is  stated  that  bids  will  be  received  about  SepL 
1.1  by  H.  Q.  Bell,  Mayor,  for  an  electric  light  and  water  plant  for  this 
place.  Probable  cost,  $30,000.  J.  B.  McCrary  &  Company,  engineers, 
Atlanta. 

BOISE.  IDAHO.— The  Twin  Falls,  Northside  Land  &  Water  Com- 
pany will  award  a  contract  early  next  month  for  the  next  section  of 
canals  and  possibly  three  reser\'oirs  covering  150.000  acres.  The  Sho- 
shone Falls  power  plant,  built  by  the  Shoshone  &  Twin  Falls  Water 
Power  Company,  was  completed  two  weeks  ago.  The  wires  are  all  in 
and  Twin  Falls   was  supplied  with  electricity  last  week. 

ELGIN,  ILL. — The  Aurora,  Elgin  &  Chicago  Electric  Company  has 
completed  the  work  of  burying  its  wi.-es  and  conduits  in  the  business 
section  of  Elgin.  About  100  poles  have  been  taken  down  from  the 
streets  since  the  work  was  started,  and  within  a  short  while  the  company 
expects   to   erect   a   new   sub-station. 

JOLIET.  ILL. — The  Lamont  light  plant  has  been  purchased  by  the 
Economy   Light  &   Power   Company. 

MANITO.  ILL. — This  city  is  to  have  electric  lights  in  the  near  future. 
Carl  Miller,  who  is  a  practical  electrician,  has  moved  here  from  Bloom- 
ington  and  will  proceed  to  install  the  plant  as  soon  as  possible. 

SHAWNEETOWN,  ILL— A.  L.  Swanson,  of  Evansville.  Ind..  has 
been  awarded  the  contract  for  a  complete  electric  light  plant  for  this  city. 

URBANA,  ILL. — ^The  work  of  rebuilding  the  light,  hcai  and  power 
plant  in  this  city  is  progressing. 

BLOOMINGTON,  IND. — Negotiations  have  been  completed  at  Colum- 
bus, Ind.,  for  the  sale  of  the  Columbus  Street  Railway  &  Light  Com- 
pany's property  to  the  Central  Indiana  Light  &  Power  Com|)aiiy. 

CLAY  CITY.  IND. — J.  H.  Bence,  town  clerk,  writes  that  the  town 
would  grant  a  franchise  for  an  electric  lighting  plant  to  responsible 
parties. 

MICHIGAN  CITY,  IND.— Work  upon  the  Michigan  City  Gas  &  Elec- 
tric Company's  power  house  has  been  resumed. 

ML'NCIE,  IND. — The  Muncie  Electric  Light  Company  is  preparing  to 
install  some  large  machinery  in  the  new  addition  being  made  to  its  plant. 
When  finished  the  plant  will  be  one  of  the  most  modern  and  extensive 
of  the  kind  in  the  State. 

D.WENPORT.  lOW.S— The  new  power  station  of  the  Independent 
Power  &  Light  Company  in  this  city  will  be  constructed  of  concrete 
blocks  in  two  pieces,  the  contract  having  been  let  to  the  Tri-City  Cement 
Products   Company. 

B.ANCiOR,  ME. — The  Ellsworth  Power  Supply  Company  has  iietitioned 
for  the  right  to  erect  and  maintain  a  pole  line  from  Ellsworth  to  Bangor. 
Public  notice  was  ordered  in  accordance  with  the  statutes  and  a  hearing 
under  the  petition  will  be  given  Sept.   5- 

TURNER.  ME.— The  water  wheel  for  the  new  electric  light  power 
house  is  being  put  in  place,  and  the  owners  expect  to  have  the  dynamo  in 
running  order  in   a   short   while. 

BALTIMORE.  MD— The  Consolidated  C.as.  Electric  Light  &  Power 
Company  has  been  sued  by  the  city  for  the  expenses  incurred  in  removing 
poles  and  stumps  of  the  United  Electric  Light  &  Power  Company  in  the 
burned  district  after  the  great  fire  in  1904.  The  claim  of  the  city  is  for 
$632.40.  with  interest  An  itemized  statement  attached  to  the  bill  of  com- 
nlaini    ^hn«i  ihat  al.niil    ?  t<>  pol's  and  stumps   »rrr   removed. 
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BROCKTON.  MASS.— A  number  of  property  transfers  to  the  Edison 
Klectric  Illuminating  Company  have  recently  been  rccocdcd  with  the 
register  of  Plymouth  for  rights  of  way  luirchascd  by  the  company  for 
carrying  its  power  from  this  city  to  the  new  plant  to  be  erected  in  the 
town  of  Kast   Bridgcwatcr. 

CLINTON'.  .\rASS.— The  Clinton  Electric  1-ight  Company  is  makinj: 
'>: tensive  alterations  to  its  plant.  A  1200-hp  boiler  is  being  installed 
nd  the  stack  is  being  repaired. 

GARDNER.  MASS.— Consideration  of  the  proposition  made  by  the 
'  .ardncr  Eieclric  Light  Company  to  the  selectmen  and  taxpayers  of 
N'shburnham   was  taken   up  at  a  special  meeting  last  week. 

HOLVOKK.  M.\SS, — There  is  every  reason  to  believe  that  the  reports 
t  the  municipal  plant  for  the  present  quarter  will  be  extremely  flattering 
t      the  ofllcials  having  this  department   in  charge. 

LEE,  MASS. — The  Lee  Electric  Company  has  practically  completed  the 
i  .i|irovemcnts  to  its  station,  which  meant  almost  the  rebuilding  of  it.  A 
new  addition  was  built  to  accommodate  the  switchboard  and  a  new  en- 
gine and  alternator  was  installed.  The  entire  cost  of  improvements  is  in 
(he  neighborhood  ot  $5,000. 

MARLIJORO.  MASS.— The  Marlboro  Electric  Company  is  installing  a 
i.cw    boiler    and    a    new    engine    and    is    planning    for    the    erection    of    an 

■  Itvated  coal   shed  and  pocket. 

MIDOLEnORO,  MASS.— The  niunicii)al  lighting  plant  on  which  more 
ihnn  $100,000  has  been  expended  and  on  which  an  additional  expendi- 
ture of  $20,000  is  contemplated  has  been  giving  rather  indifferent  service 
of  late.  The  lamps  were  extinguished  on  three  different  occasions  onr 
night  last  week,  during  which  time  the  town   was  in  darJfness. 

MILFORD,  MASS.— The  Milford  Electric  Light  &  Power  Company 
'.IS  given  permission  to  string  wires  and  erect  poles  so  that  the  town 
ui   Mopedale  can  provide  lights  for  South  Milford. 

,  DETROIT.  MICIL— Robert  Oakman.  who  represented  the  interests  ol 
the  Detroit  United  Railway,  has  obtained  an  option  on  the  Pontine.  Ox- 
ford &  Northern  Railroad,  running  between  Pontiac  and  Caseville,  on 
Saginaw  Bay.  It  has  been  understood  the  road  would  be  extended  to 
r.ay  City.  The  report  now  comes  that  the  new  management  will  experi- 
ment with  the  third  rail  between  Detroit  and  Poptiac,  twelve  miles,  and 
it  it  is  successful  the  entire  line  will  be  thus  equipped.  Mr.  Oakman 
Slated  when  he  obtained  the  option  tlie  road  would  soon  be  operated 
with   electricity. 

TRENTON.  MlCil.— This  city  will  sell  its  municipal  lighting  plant 
to  the  Detroit  Edison  Comjiany.  This  was  decided  at  a  mass  meeting 
nf  the  citizens.  TIic  company  is  to  furnish  electricity  at  a  cost  of  $65 
pc;  year  for  eacli  arc  lamp  to  burn  all  night.  The  company  is  also  to 
buy  the  present   i)lant   for  $8,000. 

MINNEAPOLIS.  MINN.— The  City  Council  has  passed  an  ordinance 
providing  that  the  city  estimates  for  next  year  include  an  item  of  $500,000 
fdi-  a  lighting  plant. 

.\L.\MOG0RDO.  X.  M.— M.  II.  Tisher.  of  this  city,  is  making  prepara- 
tions for  the  installation  of  a  power  plant  on  the  Fresnal.  near  the  route 
tn    Cloudcroft. 

.\LI5AXV.  N.  v.— (;»ve.n<n  llnj.-hes  and  the  membeis  of  the  State 
Water  Supply  Connnission  held  a  conference  recently  regarding  the  in- 
vestigation the  commission  is  about  to  start  in  order  to  devise  plans  for 
the  progressive  development  of  the  water  powers  of  the  state  for  public 
use  under  state  ownership  and  control.  Thirty-five  thousand  dollars  was 
appropriated  to  pay  the  expense  of  the  investigation,  and  a  preliminary 
report  is  to  be  banded  in  on  or  before  February.  j<)o^.  and  a  final  report 
o'l  or  before   March  20,    1909. 

ALBANY.  N.  V.— Anticipating  n  favorable  decision  from  the  Public 
Service  Commission  on  its  application  for  permission  to  issue  bonds 
amounting  to  $.1,332,000  to  finance  the  project,  the  Hudson  River  Power 
Company  is  now  having  the  preliminary  work  on  its  great  power  dam 
oil  the  Sacandaga  River  in  the  northern  part  of  the  State  commenced. 
With  the  completion  of  the  dam  a  lake  will  be  formed  which  will  exceed 
Lake  George  in  size  and  electrical  energy  to  the  extent  of  about  200,000  hp 
will  be  available.  This  will  make  the  Hudson  River  and  its  tributaries 
tlic  most  prolific  source  of  water  power  in  the  country,  with  the  exception 
of  Niagara  Falls.  The  lake  will  be  about  forty  miles  long  and  from  two 
to  three  miles  wide  and  the  dam  will  be  of  solid  masonry.  The  greater  - 
portion  of  the  energy  developed  will  be  sent  westward  to  Amsterdam 
and  Utica. 

BUFFALO,  N.  V. — The  second  line  for  the  transmission  of  energy 
from  Niagara  Falls  to  Syracuse  is  now  ready  for  use.  The  Niagara. 
Lockport  &  Ontario  Power  Company  hopes  by  this  means  to  prevent  de- 
lays which  have  been  caused  by  thunder  storms  in  the  past.  The  two 
^Mies  are  from  five  to  fifteen  miles  apart  and  are  connected  at  the  Solvay 

■  ition. 

IRONDEQUOIT.    N.    V.— The    Rochester    Railway    &    Light    Company. 
Rochester,   is   reported  to  have   secured   the  franchise  to  supply   heat, 
.lit    and   power   to   the  town   of   Irondcquoit:   estimated  cost   of   this  im- 
i  I  '>vemcnt  is  $20,000. 

JOHNSTOWN.  N.  Y.— I.  M,  Everest,  of  .\Ibany,  a  representative  of 
the  -McCalTery  Water,  Motor  &  Power  Company,  of  Troy,  is  staled  to 
hf.ve  secureil  water  privileges  along  the  Caroga  and  Peck  creeks  from 
Caroga  Lake  to  the  Mohawk  River,  and  from  Peck's  Pond  to  its  junction 
with  Caroga  Creek,  and  is  seeking  privileges  in  the  vicinity  of  Johns- 
ttwn   on    the   >nid   creeks.      It   is   stated   that   several   large  power   stations 


uill  be  established  in  this  locality  to  distribute  power  in  Montgomery. 
Fulton  and  Herkimer  counties. 

LANCASTER.  N.  Y.— The  Lancaster  and  Uepcw  Light,  Power  &  Coti- 
duit  Company  has  star-ted  tb  build  its  new  power  house,  a  brick  structure 
60  x  80  ft.  and  two  stories  high.  The  company  will  use  electricity  sup- 
plied by  the  Niagara,  Lockport  &  Ontario  Power  Co.  for  lighting  Drpew, 
Lancaster  and  Sloan. 

NEWBURGH,  N.  Y.— The  Public  Service  Ccmmission  of  the  second 
district  has  denied  the  application  of  the  Ncwhurgh  Light.  Heat  &  Power 
Company  for  permission  to  increase  its  capital  stock  from  $500,000  to 
$750,000. 

ROCHESTER,  N.  Y.— The  city  has  charged  the  Rochester  Railway 
&  Light  Company  $1,363.29  for  outages  of  arc  lamps  for  the  first  six 
months  of  the  year.  Beginning  with  July  1  a  new  system  for  charging 
for  outages  was  adopted  in  accordance  with  the  lighting  contract,  which 
went  into  effect  between  the  city  and  the  Rochester  Railway  &  Light 
Company  at  that  time.  Under  this  system  a  charge  of  15?^  cents  per 
lamp  per  hour  will  be  deducted,  and  if  the  same  lamp  is  out  a  second 
night  in  succession  the  time  is  multiplied  by  five,  and  for  the  third  and 
following  nights  again  multiplied  by  five.  The  cost  of  city  lighting  under 
the  new  contract  is  about  $5,000  a  month  less  than  under  the  old  contract. 

SARANAC  LAKE.  N.  Y.— The  power  house  of  the  Saranac  1-ak. 
Light,  Heat  &  Power  Company  was  badly  damaged  by  the  bursting  of  .1 
ten-ton  Hy  wheel.  The  plant  was,  however,  kept  in  operation,  a  rcserv. 
water  wheel  being  i)laced   in   use. 

SCHENECTADY,  N.  Yi— The  long  season  of  dry  weather  has  caused 
a  great  scarcity  of  water  in  the  streams  of  this  vicinity.  The  Hudson 
River  Electric  Power  Company,  which  operates  large  plants  at  Spier 
Falls  and  Mechanicsville,  is  feeling  the  cflFects  of  the  scarcity  of  water 
keenly.  At  the  former  plant  the  amount  of  water  is  not  sufficient  to  run 
all  of  the  big  generators,  and  at  the  latter  place  the  plant  is  almost 
shut  down.  The  Eastern  New  York  Railroad  Company  was  requested 
to  start  its  own  power  plant,  and  Schenectady  is  being  supplied  with 
electricity  from  the  plant  at  the  General   Electric  Company's  works. 

SYRACUSE,  N.  Y.— Some  of  the  members  of  ihe  Syracuse  Lighting 
Commission  have  expressed  the  opinion  that  municipal  subways,  such  as 
arc  used  in  Baltimore.  Md..  would  offer  advantages  in  many  ways  for 
Syracuse  over  those  of  private  corporations.  Several  of  the  committee 
v.ho  went  to  Baltimore  were  favorably  impressed  with  the  conduit  system 
in  that  city,  and  the  final  report  of  the  commission  is  expected  to  be 
made  public   within   a   month. 

HICKORY.  N.  C— M.  E.  Thornton,  of  Hickory,  writes  that  the  con- 
tract for  constructing  a  concrete  rock  reinforced  dam  with  power  house 
across  the  Catawba  River,  at  Hickory,  and  installing  j.ooo-hp  turbine 
water  wheels  and  electrical  apparatus  and  transmission  Ttncs  for  lighting 
and  power  purposes,  has  bee%  awarded  to  A.  F.  Hart  S:  Company,  of 
Hickory. 

FARGO.  X.  D. — Manager  Clark  has  completed  his  plans  for  enlarging 
the  power  plant  of  the  Union  Light,  Heat  &  Power  Company.  The 
company   will   expend  about  $30,000  in   improvements. 

COLUMBUS,  OHIO.— Bids  will  be  received  until  Sept.  17  by  the- 
Board  of  Trustees  of  the  Columbus  State  Hospital  (Geo.  Stockton,  M.  D.. 
secretary),  for  furnishing  and  installing  complete  at  the  power  house  at 
the  said  hospital  an  engine,  dynamo  and  switchboard.  Frank  L.  Packard. 
architect,  Columbus. 

SPRINGFIELD.  OHIO.— The  stockholders  of  the  new  North  Side 
Lighting  &  Heating  Company  are  reported  to  have  on  Aug.  13  decided 
to  incorporate  with  a  capital  of  $50,000.  The  name  of  the  company  i> 
not  yet  decided  upon.  The  site  for  the  plant  has  been  purchased  and 
contract  will  soon  be  let  for  the  erection  and  equipment.  .\.  J.  Eiscn- 
niayer  is  acting  chairman  of  the  company. 

NORTH  BEND,  ORE.— The  City  Council  has  gr.inted  a  franchise  to 
Seymour  H.  Bell  for  the  construction  of  gas  .ind  electric  plants  in  this 
city,  the  gas  and  electricity  to  be  used  for  all  purposes. 

PORTLAND.  ORE. — Water  power  plants  on  the  Upper  Sandy  River. 
costing  over  a  million  dollars,  and  developing  J5.000  hp  to  speed  the  car^ 
of  the  L^nited  Railways  Company  is  the  latest  power  project.  Water  rights 
have  been  secured  and  negotiations  arc  now  being  carried  on  with 
Eastern  capitalists  to  finance  the   work. 

ELIZABETHTOWN,  P.\— A  franchise  has  been  granted  to  the  Eliia- 
hethtown  &  Mari.;tla  Electric  Light  Company  in  order  that  it  ma>'  com- 
pete with  the  Nanheim  Electric  Company. 

HALLSTEAD.  PA.— Surveyors  will  within  a  few  days  begin  a  survey 
for  the  purpose  of  determining  the  feasibility  of  carrying  the  waters  of 
the  Susquehanna  River  from  Windsor  to  Landon  through  Urge  iron 
pipes  in  or<ier  that  it  may  be  used  for  generating  electricit>*.  It  i> 
estitnated  that  in  flowing  from  Windsor  to  Landon  the  river  has  a  fall 
of  130  ft.  and  that  sufficient  power  can  be  gencr,ited  to  develop  A 
20,000  to  30,000  hp. 

PITTSBURG.  PA.— The  Diamond  Light  &  Power  Company  will  in 
troduce  an  ordinance  in  Select  Council  at  the  lirM  regular  meeting  in 
September,  granting  the  company  a  franchise.  The  new  ordinance  will 
dilYer  from  one  introduced  several  months  ago  in  ih.^t  the  time  »'ill  be 
lengthened  from  25  years  to  50  years,  and  will  bind  the  com|>any  to 
furnish  electricity  for  arc  lamps  at  a  rate  not  to  excectl  $70  a  lamp  per 
year,  and  will  offer  5  per  cent  of  the  net  receipts  each  year  as  comiien* 
s.itinn   for  the   franchise. 
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GARY.  S.  D.— Oscar  Claussen,  of  St.  Paul.  Minn.,  is  reported  to  be 
pieparing  plans  for  the  proposed  electric  light  plant.  T.  M.  .\nton. 
town  clerk. 

CEDES,  S.  D. — Work  is  under  way  for  the  construction  of  an  electric 
light  plant. 

COLUMBUS.  TEXX.— The  City  Council  is  reported  to  be  considering 
the  question  of  improving  the  electric  light  plant. 

KXOXVILLE.  TEXX. — -.\t  a  cost  of  approximately  $100,000  the 
Southern  Railway  is  installing  an  electric  lighting  plant  at  Coster.  When 
the  plaut  will  have  been  completed  the  Southern  Railway  will  do  its  own 
lighting  for  all  the  yards  in  and  around  the  city  fcTr  the  diflrerent  depots 
and  other  buildings  occupied  by  the  company  in  Knoxville  and  at  Coster. 
The  determination  to  furnish  its  own  light  was  reached  some  time  ago 
and  was  followed  up  promptly  by  the  work  of  installing  the  plant.  The 
electrical  equipment  for  the  j>lant  is  already  on  the  way,  the  building  at 
Coster  is  being  provided  and  poles  are  already  being  erected  in  the  yards 
and  adjoining  the  different  buildings  and  depots  used  by  the  company. 

TULL.\HOM.\,  TEXX.— The  new  power  house,  together  with  the 
fiectric  generating  equipment  and  water  works  plant,  was  turned  over 
to  the  city  last  week.     The  new  povk'er  station  cost  about  Sio.ooo. 

G.\L\'ESTOX,  TEX.\S. — Improvements  to  the  amount  of  $120,000 
are  being  made  at  the  plant  of  the  Brush  Electric  Light  &  Power 
Crmpany. 

GOLI.\D,  TEXAS. — The  commissioners*  court  in  session  granted  Dr. 
I.  VV.  Chilton  the  privilege  of  erecting  poles,  etc..  for  an  electric  light 
plant  in  this  city. 

-\BERDEEX.  WASH.— The  Gray's  Harbor  Electric  Light  &  Power 
Com])any  has  a  big  crew  at  work  on  its  power  buildings  being  erected 
between    here  and  Hoquiam. 

T.VCOM.V.  WASH— The  Council,  on  .Vug.  13.  is  staled  to  have  de- 
cided to  accept  conditionally  on  election  to  be  held  Sept.  10,  the  bid 
of  Geo.  Milton  Savage  Company,  at  $1,750,000.  for  installing  on  the 
upper    Xisqually    River   a   municipal    hydraulic  power   plant   of    10,000   hp. 

EAU  CLAIRE.  WIS.— The  Chippewa  Valley  Light  &  Power  Company 
is  reported  to  have  filed  a  mortgage  for  $1,000,000,  and  proposes  using 
some   of  the   funds   for  improvements  and  extensions. 

KEXOSHA,  WIS. — The  people  of  Kenosha  are  preparing  for  another 
fight  over  the  question  of  municipal  ownership  of  an  electric  light  plant. 
So  much  opposition  has  been  developed  that  it  is  certain  that  the  Chicago 
&  Mil>jaukee  Railway  Company,  now  building  a  power  house  at  North 
Chicago,   will  seek  to  secure  a  contract  for  lighting  Kenosha. 

L.XCROSSE.  WIS. — The  Lacrosse  Gas  &  Electric  Company  has  applied 
tM  the  Slate  Railroad  Commission  for  authority  to  increase  its  rates  for 
electrical   energy. 

BATTLEFORD.  SASK.— The  contract  for  the  installation  of  an  elec- 
tric power  plant  has  been  awarded  to  the  .Tames  Stuart  Electric  Com- 
pany.  Winnipeg,   selling  agent   for  the  Canadian   Westinghouse  Company. 

DELHI.  OXT.— The  electric  light  |.lant  of  the  Delhi  Light  &  Power 
Company  was  put  out  of  commission  .\ug.  1 1  owing  to  a  break  in  the 
new  cement  dam.  It  will  take  from  six  weeks  to  two  months  to  repair 
the  <lam.   the  cost   being   from   $2,000  to  $3,000. 

EDMtJXTOX,  .\LI'..— The  City  Council  has  passed  a  by-law  reducing 
the  electric  light  rates  by  10  per  cent.  This  is  the  second  reduction  in 
two  years,  making  the  price  30  per  cent  below  that  charged  when  the 
plant   was  put   in   operation. 

LLOVD.MIXSTER,  ALB.— Morison  Brothers  will  erect  a  power  house 
and  have   received  a  grant  from  the  town  for  this  purpose. 

XEW  WEST.MIX.STER,  B.  C— The  British  Columbia  Electric  Street 
Railroad  is  preparing  to  let  a  contract  for  the  construction  of  a  railway 
between  here  and  Chilliwac.  .\ddress  R.  H.  Sperling,  general  superin- 
tendent, Vancouver,  B.  C. 

OTTAWA,  QUEBEC— The  difficuhy  over  the  |iower  supply  for  the 
municipal  electric  plant  has  been  definitely  settled.  The  llydro-Elcctric 
'ommission  has  executed  the  contracts  with  the  Ottawa  &  Hull  Power 
'  omiiany.  and  in   turn  with  the  city. 

KE\  Ef.STOKE.  B.  C— Sealed  tender:*  will  be  received  by  A.  Brown, 
''.lyxir.  until  6  p.  m..  Sept.  6,  for  all  labor  and  materials  re<|uired  for 
Iditional  ri|uipmenl  and  rearrangement  of  the  civic  hydroelectric 
plant,  comprising  a  500-hp  producer  gas  plant  and  engines,  generators 
.Tnd  exciters.  transmis.<iion  machinery,  switchboanls,  wiring,  etc.  Plans 
and  general  comlitions  may  be  seen  at   the  office  of  IL   Floyd,  city  clerk. 

WINNIPEG.  M.\X. — The  Manitoba  Goverment  has  decided  to  accept 
the  offer  of  Wilson  Smith,  of  Montreal.  Que  .  for  the  purchase  of  $500.- 
000  telephone  dclienlure*  at  a  rate  to  protluce  4.43  per  cent.  This  money 
will  be  used  for  the  construction  of  tlovernment  syMems  here  and  at 
I  Brandon.  The  Manitoba  Cabinet  has  decided  10  procteJ  at  once  with 
■    construction  of  conduits  and  exchanges  necessary  for  the  systems. 


Neti)  Industrial  Companies. 

THE  (  ENTRAL  ST.XTION  ENGINEERING  (  O.MP.XNV.  of  Frank 
•rl,  Ind.,  ha.s  incorporatecl,  capitalized  at  $.25,000.  The  obicct  of  the 
■mpany   i«   t<>  do  a   general   rt.n-truction   bnainr-s.   making   a   sp'cialty   of 


constructing  and  equipping  central  station,  water,  heat,  light  and  power 
plants.  Charles  A.  Gilham.  Byron  T.  Gifford  and  David  T.  Wallace  are 
directors. 

THE  CRESCENT  ELECTRIC  COMPANY,  of  Jersey  City,  X.  J.,  has 
been  incorporated  with  a  capital  stock  of  $25,000  by  Henry  W.  Jachems. 
Henry  M.  Dickinson  and  -Mfred  W.  Rake.  The  company  will  deal  in 
electrical   appliances,   etc. 

INTERNATIONAL  ENGINEERING  &  CONSTRUCTION  COM- 
P-^NY,  of  Newcastle.  Pa.,  has  been  incorporated  with  a  capital  stock  of 
$25,000.      The   company   proposes   to   build  telegraph   and   telephone  lines. 


Company  Elections. 

REDLANDS.  C.\L. — .\t  a  meeting  of  the  board  of  directors  of  the 
Home  Gas  &  Electric  Company.  Delmont  Locke  was  elected  a  director  to 
fill  .the  place  of  W.  N.  Campbell. 

S.ALEM,  X.  H.— At  the  annual  meeting  of  the  Salem  Light.  Heat  & 
Power  Company  held  recently  the  following  officers  were  elected:  W. 
Du  Bois  Pulver,  president;  Levi  Taylor,  vice-president;  William  Lan- 
caster,  secretary,   and    Wallace   Cole,   treasurer. 

STRATFORD,  ONT.— At  a  meeting  of  the  Stratford  Gas  &  Electric 
Company  held  .\ug.  14.  the  following  officers  were  elected;  W.  C. 
Kennedy,  president;  .T.  P.  King,  secretary  and  treasurer;  J.  C.  Baxter, 
managing  director,  and  .1.  O'Loane  and  C.   S.  King,  directors. 


New  Incorporations. 


LESLIE.  ARK. — The  Leslie  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $15,000.      \V.   R.   Foley  is  president. 

LITTLE  ROCK.  ARK.— The  Ozark  Mountain  Traction.  Light  &  Power 
Company  has  been  chartered  with  a  capital  stock  of  S^joo.ooo.  The  com- 
pany proposes  to  construct  an  interurban  railway  between  Russellville 
and  nearby  towns.  The  officers  are:  Adam  J.  Robinson,  president:  J. 
C.  Wilson,  vice-president;  James  Gould,  secretarj-.  and  W.  N.  Langford. 
tieasurer. 

RUSSELL\'ILLE.  ark.— The  Russellville  &  Ozark  Mountain  Trac- 
tion, Light  &  Power  Company  has  been  incorporated  with  a  capital  stock 
of  $200,000  by  Adam  J.  Johnson.  J.  C.  Wilson  and  James  Gould  and 
others,  to  build  an  electric  railway  from  Russellville  to  adjoining  towns, 
and  to  furnish  electricity  in  the  towns  through  which  the  electric  rail- 
way runs.  The  first  road  will  be  built  to  Dover.  It  is  reported  that 
plans  have  been  completed  for  a  masonry  and  concrete  dam  to  be  con- 
structed across  the   Illinois   Bayou,   near   Russellville. 

FRESNO,  CAL.— The  Fresno  Home  Light  &  Power  Company  has 
filed  an  article  of  incorporation  with  the  county  clerk.  The  company  has 
a  capital  stock  of  S:;50,ooo  and  will  erect  a  $jSo.ooo  plant.  The  circuits 
will  be  all  underground  and  the  company  proposes  to  connect  seven  or 
nine  of  its  ornamental  electric  lamps  in  each  block  of  the  downtown 
business   district. 

LOS  ANGELES.  CAL.— The  Santa  Monica  Gas  &  Electric  Company 
has  been  incorporated  with  a  capital  stock  of  $250,000  by  F.  A.  Crowe, 
G.  E.  Reid.  A.  C.  Hurt.  Marshall  Davidson  and  U.  L.  Pcrccy,  all  of 
Los  Angeles. 

ATLANTA,  GA. — .\rticles  of  incorporation  will  soon  be  filed  for  an 
electric  railway  from  Greenville,  S.  C,  to  Spartanburg,  a  distance  of 
about  31  miles.  The  incorporators  are  .\.  A.  Gates.  C.  C.  Good.  H.  Jl. 
Prince  and  O.   K.    Mauldcn. 

BOISE.  IDAHO.— Articles  of  incorporation  have  been  filed  for  the 
Lost  River  Electric  Light  &  Power  Company,  of  Mackay,  Custer  County, 
with  a  capital  stock  of  $100,000  by  Wm.  J.  McConnell.  W.  C.  McConncll 
and  Milton   H.  Cohn. 

CHICAGO.  ILL.— The  Elitabelh  Light.  Heating  &  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $25,000  by  Harry  R.  Mur- 
ray,  Frank  ^L   Marvin   and  others. 

FULTON*.  ILL.— The  Fulton  County  Telephone  &  Telegraph  Company 
has  been  incorporated  with  a  capital  stock  of  $2,500  by  F.  W.  Platterberp 
and  others. 

MARSHALL.  ILL.— The  Telepost  Company,  with  a  capital  of  $i.S.ooo.- 
000,  has  been  organized  in  New  York  to  construct  telephone  and  telegraph 
systems  to  compete   with  the  large  present  systems. 

WATSEKA,  [LL.— The  Watscka  Telephone  Ccrrinany  has  been  in 
corporatcd  with  a  capital  stock  «'f  $35,000  by  P.  N.  H.  >tuso;:,  M.  P. 
Turner   and    S.    A.    Walsh. 

SOMERSET,  KY. — .Xrticles  of  incorporation  have  been  filed  with  the 
Secretary  of  .State  for  the  Somer.*t  &  Nashville  Railroad  Company.  The 
company  is  capitalized  at  $io.oo(».  and  propose*  lo  build  an  electric  rail- 
way   from    Somci«ct    to    Nashville. 

KENNEWICK.  ME.— The  Priest  Rapids  Railway  has  filed  articles  ot 
incorporation  with  the  Secretary  of  .State  for  the  purpose  of  buildtnR  an 
''Icctric    railway     from    Kcnnewick    to    Wenatchec.      The    company    has    a 
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capital  stock  of  $1,000,000,  and  the  officers  and  incorporators  arc:  W.  K. 
Rust,  president;  M.  B.  Haines,  vice-president  and  treasurer;  E.  H.  Guie, 
of  Seattle,  is  secretary,  and  If.  K.  Owens  is  engineer.  The  principal 
office  will  be  at  Seattle. 

OAKL.\ND,  MD.— The  Youghioghcny  Light  &  Power  Company,  of 
Garrett  County,  has  been  incorporated  .it  Oakland.  The  company  pro- 
poses to  erect  a  power  plant  below  Deep  Creek  Falls,  seven  miles  north 
of  Oakland,  at  which  point  the  water  power  of  the  Swallow  Falls  in 
Vough  River,  the  Deep  Creek  Falls  and  the  Muddy  Creek  Falls  nearby, 
will  l)c  concentrated  and  utilized  for  the  purpose  of  generating  electricity. 
It  is  proposed  to  furnish  electricity  in  Oakland,  Mountain  Lake,  Deer 
Park.  Grantsvillc,  .Accident,  Friendsville  and  lother  towns  in  Garrett 
County,  Kingwood  and  other  towns  in  West  X'irginia  and  towns  on  the 
southern  border  of  Pennsylvania,  and  also  to  supply-  electricity  for  the 
electric  railways,  one  of  which  is  to  run  from  Frostburg  to  Uniontown. 
over  a  -section  of  the  old  National  Pike. 

MKDFORD,  MINN. — The  Straight  River  Rural  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  G.  O.  Lee,  W. 
II.  Koynton,  W.  F.  Eaton  and  W.  A.  Bailey. 

I'.XRK  R.APIDS,  MINN.— The  Park  Rapids  &  Lake  George  Telephone 
Company  has  been  formed  with  a  capital  stock  of  $1,000. 

SPRINGFIELD,  MO. — At  a  meeting  of  the  promoters  and  stockholders 
of  the  new  North  Side  Lighting  &  Heating  Company,  which  was  recently 
granted  a  franchise  by  the  municipality,  it  was  decided  to  incorporate 
with  a  capital  stock  of  $50,000. 

SILVER  CITY,  N.  M.— The  Silver  City,  El  Paso  &  Southwest  Tele- 
phone Company  has  been  organized  by  Clyde  Smith,  of  Silver  City;  VV. 
D.    Murphy,  of  Central,  and  C.   S.   Bosworth,  of  Deming. 

NEW  YORK,  \.  y. — Articles  of  incorporation  have  been  filed  with 
the  Secretary  of  State  for  the  Magnet  Light  Company.  The  company 
is  capitalized  at  $10,000.  and  the  directors  are  Nathan  Greenburg, 
Saiiinel   Eisenburg  and  Joseph   Miller,   of  New   York. 


Legal. 


RIGHT  TO  CONDEMN  LAND.— In  an  action  brought  by  the  Indian- 
.apolis  &  Cincinnati  Traction  Company  to  condemn  land  for  a  proposed 
electrical  transmission  line,  consisting  of  poles  and  wires,  for  the  trans- 
mission of  electricity  from  its  power  house  to  a  station  in  Shelbyville, 
Ind..  where  the  electricity  was  to  be  reduced  in  voltage  and  used  for 
lighting  and  motive  power  in  operating  an  inlerurban  railroad,  a  num- 
ber of  objections  were  set  up  to  the  right  of  the  company  to  acquire  the 
land.  Among  other  things,  it  was  objected  that  the  company  had  no 
power  or  right  to  exercise  the  privilege  of  eminent  domain  and  appro 
priate  the  lands  in  question;  and  that  the  line,  if  erected,  would  con- 
*,titute  a  nuisance.  It  was  held  that  under  the  statutes  of  the  state  of 
Indiana,  the  company  was  empowered  to  condemn  the  land,  and  that 
the  transmission  of  electricity  over  such  a  line  would  not  be,  per  se,  a 
nuisance.  The  law  authorizes  the  construction  and  maintenance  of  lines 
for-  the  transmission  of  electricity  and  the  conduct  of  a  lawful  business 
is  never  a  nuisance  per  se.  Mull  vs.  Indianapolis  &  Cincinnati  Traction 
Cninpany,   Supreme  Court  of  Indiana,  81    N.   E.   Rep.   657. 

RESPONSIBILITY  FOR  ACCIDENT.— The  Privy  Council  of 
Canada  has  just  rendered  a  decision  on  appeal  in  favor  of  the  Montreal 
Light.  Heat  &  Power  Company  in  regard  to  an  accident  suit,  in  which 
the  jury  had  returned  a  verdict  against  the  company.  It  appears  that 
the  company  had  a  4000-volt  transmission  line  on  a  public  street.  .'\ 
contractor  in  erecting  a  fire  station  for  the  city  of  Montreal  put  up  a 
derrick  on  the  sidewalk  in  such  a  position  that  when  the  boom  was  swung 
out  into  the  street  to  pick  up  stones,  steel  beams,  etc.,  the  steel  hoist 
cable  would  come  in  contact  with  the  bare  conductors.  Before  the  con- 
tractor had  time  to  use  the  derrick  the  company  warned  the  men  in 
charge  and  also  notified  the  contractor,  in  writing,  receiving  a  receipt 
for  the  notification.  After  this  had  occurred  the  employees  of  the  con- 
tractor fastened  a  rope  to  the  boom  of  the  derrick  so  that  it  could  swing 
out  n  certain  definite  distance,  but  not  far  enougli  to  come  in  contact 
with  the  wires.  A  week  or  two  later  a  large  stone  out  in  the  middle  of 
the  street  was  wanted,  and  in  order  to  get  it  lifted  by  the  derrick,  the 
safety  rope  was  untied  to  ensure  wider  range  of  action.  When  the  steel 
cable  became,  taut  in  the  effort  to  raise  the  stone,  it  came  in  contact  with 
the  circuits,  and  the  man  at  the  crank  handle  was  killed  instantly  by 
shock.  A  passerby  who  attempted  to  assist  was  also  killed.  As  noted, 
the  jury  found  against  the  company  and  exonerated  the  contractor,  but 
when  the  case  on  appeal  reached  the  King's  Bench  the  adverse  decision 
was  reversed,  and  the  Privy  Council  has  now  sust.nined  the  decision  for 
the  company. 

PURCHASE  OF  PLANT.— An  electrical  company  entered  into  a  con 
tract  to  furnish  and  install  an  electric  light  plant  tti  the  basement  of  tl'c 
Hollcnbcck  Hotel,  in  the  city  of  Los  Angclos,  the  plant  to  consist  of  a 
dynamo  of  specified  description,  and  a  "Shepard  cross-compound,  vertical 
non-condensing  engine.**  The  electrical  company,  in  order  to  carry  put 
its  contract,  entered  into  another  contract  with  an  engineering  company, 
under  which  the  latter  company  agreed  to  furnish  the  engine  and  install 
both  the  engine  and  the  dynamo.  In  this  contract  the  engineering  com- 
pany guaranteed  the  engine  from  any  defects  or  flaws  for  the  period  of 
one  year,  unless  it  could  be  shown  that  such  flaws  or  defects  resulted 
from   the    unskilful    management    of   the    machinery.      The    plant    was    in- 


stalled and  everyihing  ran  perfectly  for  eleven  days  when  it  was  turned 
over  and  entrusted  to  the  care  of  the  hotel  people.  Thereafter  in  an 
action  by  the  engineering  company  to  recover  the  balance  due  on  the 
purchase  price  of  the  engine  the  electrical  company  claimed  not  to  be 
liable  in  that  the  engine  was  defective  and,  when  operated,  caused  a 
loud  and  continuous  knock  or  pound  and  also  a  constant  flickering  in 
the  lamps.  It  could  not  be  denied  that  the  lamps  fed  from  the  plant 
flickered  and  that  the  engine,  when  operating  the  dynamo,  produced  the 
"knock"  or  "pound"  as  claimed.  But  the  plaintiff  argued  that  this  was 
due.  not  to  any  defect  in  the  engine,  but  rather  to  its  unskilful  manage- 
ment. One  expert  testified  that  there  was  no  bump  or  knock  discernible 
when  the  engine  was  first  started,  nor  until  after  the  hotel  people  had 
taken  complete  control  of  it,  and  that  it  was  the  quietest  direct -connec* 
tion  engine  he  had  ever  seen.  Other  experts  testified  in  the  same  tenor. 
It  was  held  that  the  engine  was  not  defective,  that  neither  the  flicker  nor 
the  pound  was  due  to  any  fault  of  the  engine,  and  that  the  defendants 
were  liable  for  the  unpaid  balance  of  the  purchase  price.  Tracy  vs. 
California  Electrical  Works,  California  Court  of  Appeals,  90  Pac  Rep. 
461. 

COMPANY  NOT  RESPONSIBLE  FOR  DEATH.— An  action  against 
a  power  company  for  damages,  which  was  the  subject  of  a  recent  de- 
cision of  the  Supreme  Court  of  Wisconsin,  brought  forth  the  followinc 
facts:  A  fire  occurred  in  Oshkosh,  which  was  known  as  the  "Plum- 
mer  Fire."  In  the  rear  of  the  Plumracr  store,  at  the  outer  edge  of  the 
sidewalk,  stood  a  telegraph  pole  on  which  were  strung  numerous  tele* 
phone  and  other  electric  wires,  among  them  being  four  wires  belonging 
to  the  defendant  power  company,  carrying  about  2200  volts  each.  The 
pole  was  badly  burned  during  the  conflagration,  and  all  of  the  wires  at- 
tached to  the  pole,  except  those  of  the  defendant  company,  were  removed 
on  the  day  of  the  fire.  Three  days  after  the  fire  one  Zentner,  who  was 
the  defendant's  only  lineman,  was  ordered  by  the  defendant's  general 
superintendent  to  replace  the  burned  cross-arm.  Zentner  proceeded  with 
his  work  and  succeeded  in  replacing  two  of  the  cross-arms  without  mis- 
hap. Later  in  the  day  he  was  discovered  leaning  across  the  high-volt- 
age wires,  the  insulation  on  which  had  been  burned  away  by  the  fire, 
and  when  he  was  reached  life  was  extinct.  Two  engineers  in  the  em- 
ploy of  the  defendant  testified  that  for  four  years  prior  to  the  accident 
the  current  had  never  been  turned  off  for  the  purpose  of  making  out- 
side repairs.  If  the  company  was  liable  it  was  upon  the  ground  that  it 
was  guilty  of  negligence  in  not  shutting  off  the  power  during  the  progress 
of  the  repairs  and,  the  evidence  to  the  effect  that  it  was  customary  to 
allow  the  power  to  remain  on  while  repairs  on  w-res  were  being  effected 
being  uncontradicted,  judgment  was  given  for  the  defendant.  Zetner  had 
assumed  the  risk  and  his  estate  was  not  entitled  to  damages.  Risk^  of 
employment  are  always  assumed  when  the  servant  knows  or  ought  to 
have  known  the  dangers  incident  to  the  conditions  under  which  he  works, 
and  all  ordinary  risks  and  hazards  of  the  occupation  in  which  be  is 
engaged  are  assumed,  whether  the  ser^-ant  appreciates  them  or  not.  Zent- 
ner, by  engaging  in  the  work  of  a  lineman  for  the  defendant  company, 
assumed  the  ordinary  risks  incident  to  such  employment.  It  would  be 
presumed  that  he  was  aware  of  the  condition  of  the  wires  in  question, 
and,  having  knowledge  thereof,  though  presumptive  merely,  he  accepted 
the  risk,  which  precluded  any  recovery  of  damages  against  the  com- 
pany.    Zentner  vs.  Oshkosh  Gaslight  Company,  112  N.  W.  Rep.  449- 

DUTY  TO  INSUL.\TE  WIRES.— In  the  jnrisdicuon  of  Texas  an  ac- 
tion was  brought  against  an  electric  company  and  a  telephone  company 
jointly  for  damages  for  the  death  of  an  inspector  in  the  employ  of  the 
telephone  company.  The  two  companies  maintained  lines  of  poles  along 
the  same  right  of  way  and  two  of  the  electric  company's  wires,  carrying 
deadly  currents  of  electricity,  passed  in  close  proximity  to  one  of  the 
poles  of  the  telephone  company.  The  wires  had  burned  out  by  coming 
in  contact  with  the  pole  and  a  man  was  sent  tr*  make  temporar>-  repairs. 
He  fixed  them  so  that  they  would  work  that  night  and  left  an  order 
foi  the  lineman  to  repair  them  permanently.  One  of  the  lin-men  testi- 
fied that  he  found  the  wires  in  bad  condition  and  that  he  fastened  them 
to  the  telephone  pole,  intending  later  to  solder  and  fix  the  joints,  but 
that  he  "just  neglected  it.  that  is  all."  While  ascending  the  pole  to  at- 
tend to  the  telephone  wires,  the  inspector,  without  any  knowledge  of  the 
danger  thus  created,  came  in  contact  with  the  unrepaired  wires  and  met 
instant  death.  It  seems  that  there  was  in  force  in  the  city  an  ordinance 
regulating  and  governing  the  construction  and  maintainance  of  wires  for 
conducting  electricity,  which  stated,  in  substance,  that  li%'c  wires  must 
have  an  approved  weather  or  rubber  insulating  covering,  and  be  so  spliced 
or  joined  as  to  be  both  mechanically  and  electrically  secure  without 
solder,  and  that  the  joints  must  then  be  soldered  to  insure  preservation, 
and  covered  with  an  insulation  equal  to  that  of  the  conductors.  The 
electric  company  sought  to  shift  the  responsibility  on  to  the  telephone 
company  by  pleading  that  the  latter  company  allowed  its  pole  to  lean  to 
one  side,  and  that  the  accident  would  not  have  occurred  had  the  pole 
been  perpendicular.  The  blame,  however,  was  allowed  to  remain  wiA 
the  electric  company,  and  a  verdict  of  $16,000  was  the  result  of  the 
deliberations  of  the  jury.  The  failure  of  the  company  to  keep  its  wires 
insulated  was,  by  reason  of  the  ordinance,  negligence  in  itself.  The 
duty  of  the  proper  maintenance  of  the  wires  was  expressly  iniposed  upon 
the  company,  and  it  was  held  th.it  the  fact  that  the  dangerous  con- 
dition of  the  wires  was  due  to  the  company's  employes  failing  to  finish 
their  work,  and  leaving  it  in  a  half-completed  condition,  did  not  detract 
from  its  character  as  an  act  or  omission  on  the  part  of  the  company  it- 
self. San  Antonio  Gas  &•  Electric  Company  vs.  Baddcrs.  Court  of  Civil 
.\ppeals  of  Tex.iv.    .oji  S    W.    Rep.   220. 


August  31,  1907. 


ELECTRICAL      WORLD 


SUPERIOR,  WIS.—Articles  of  inLuri-oiation  have  been  filed  with  the 
Secretary  of  State  for  the  Interstate  Transfer  Railway  Company.  The 
company  is  capitalized  at  $600,000,  and  the  incorporators  are:  S.  L. 
Perrin,  VV.  \V.  Savage,  of  Superior;  Joseph  B.  Cotton,  George  L.  Reis, 
and  William  A.  McConagle,  of  Duhith,  Minn.  The  company  proposes  to 
build  a  railway  connecting  Superior  and  Duluth,   a  distance  of  20  miles. 


Personal. 


MR.  C.  McK.  PARR  has  established  headquarters  at  Greensboro.  N.  C 
for  the  Electrical  ^^^te^iaI  Company  of  Baltimore,  Md. 

MR.  D.  H.  FOOTE  has  been  elected  secretary  of  the  Pacific  Gas 
&  Electric  Company  and  of  the  California  Gas  &  Electric  Corporation, 
succeeding   C.    W.    Conlisk. 

MR.  W.  G.  MIDDLETOX,  of  the  Tri-State  Telephone  Company.  St. 
Paul.  Minn.,  has  been  appointed  assistant  -provincial  telephone  expert 
for   Manitoba  to  assist  Orrin   F.   French. 

MR.  C.  M.  BUNNELL,  formerly  assistant  manager  of  the  Birmingham. 
Ala.,  office  of  the  Southern  States  Electric  Company  of  Atlanta,  has  joined 
the  sales  organization  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  being  attached  to  the  Atlanta  headquarters  of  that  corporation. 

MR.  HUGH  J.  McGOWAN,  president  of  the  syndicate  traction  lines  in 
Indiana,  who.  with  his  family  has  been  traveling  in  France,  Switzerland 
and  Ireland,  returned  on  Aug.  28.  Mr.  McGowan  found  several  knotty 
interurban   questions  to   deal   with   upon  his  arrival. 

MR.  .\.  A.  TIRRILL  and  family  were  passengers  on  the  steamship 
Finland,  which  arrived  in  New  York,  Tuesday,  Aug.  20.  Mr.  Tirrill,  who 
15  the  inventor  of  the  Tirrill  regulator,  has  been  in  Europe  for  the  past 
four  months  in  the  interest  of  the  General  Electric  Company,  which  is 
now  manufacturing  this  regulator. 

MR.  J.  B.  KENNEDY  has  resigned  as  the  New  York  representative  of 
the  Wirt  Electric  Company.  Inc..  of  Philadelphia,  now  owned  by  the 
Cutler-Hammer  interests.  He  is  now  engaged  in  the  chief  engineer's  of- 
fice of  the  Department  of  Water  Supply,  Gas  and  Electricity. 

MR.  CHARLES  C.  MORUOCK.  formerly  manager  of  the  Terre  Haute 
Traction  &  Light  Company,  of  Terre  Haute,  Ind.,  has  been  appointed  a 
permanent  member  of  the  board  of  expert  engineers  of  the  Stone  &  Web- 
ster Engineering  Corporation,  Boston,  Mass.  Mr.  Mordock  will  make  his 
headquarters  in   (Boston. 

MR.  PUTNAM  A.  BATES  is  building  a  home  for  himself  at  Madison. 
N.  J.,  which  is  intended  to  be  a  model  of  electrical  installation  and  use 
of  domestic  devices  for  cleanliness,  convenience  and  economy  in  oper- 
ation. He  is  also  engaged  on  equipments  for  Mr.  C.  W.  Harkness,  of 
Madison,  and  Mr.  Clyde  Fitch,  at  Katonah.  N.  H.  He  is  to  lecture  this 
winter  before  the  Franklin  Institntu  on  ihc  equipment  of  country  houses 
and  farms  with  electricit>'. 

MR.  M.  A.  VIVIEN,  of  the  Marconi  Wireless  Telegraph  Company,  ar- 
rived here  this  week  on  La  Touraitic  to  inspect  the  Marconi  system  in  this 
counto'-  He  is  enthusiastic  over  the  great  progress  the  wireless  is  making 
on  both  sides  of  the  Atlantic.  The  Marconi  Company,  he  j>redicted,  will, 
within  a  few  months,  be  able  to  compete  with  the  cable  companies.  "Mar- 
coni," he  said,  *'  is  now  at  the  high  power  station  at  Cape  Breton  perfect- 
ing the  apparatus  there,  and  at  the  same  time  the  work  of  perfection  is 
under  way  in  England,  so  that  within  a  month  it  is  expected  the  company 
will  be  in  direct  wireless  communication  from  the  continent  to  England, 
and  we  will  be  able  to  send  and  receive  messages,  thus  entering  into 
competition  with  the  cable  companies."  Mr.  Vivien  will  remain  on  La 
Touraine  for  a  few  days  perfecting  the  wireless  outfit  on  the  liner.  The 
French  lint-,  he  announced,  will  equip  its  steamships  with  powerful  instru- 
ments, so  that  it  will  be  enabled  to  keep  up  communication  with  Europe 
and  America  all  the  way  across.  Mr.  Vivien  will  go  from  here  to  inspect 
the  station   .it   Cape  Cod. 


Trade  Publications. 

THE  GENERAL  ELECTRIC  COMPANY  has  issued  Bulletin  Xo.  4521 
for  July  devoted  to  its  floor  outlet  boxes,  which  are  adjustable  and  water- 
tight    They  are  described  and  illustrated  in  detail. 

THE  SPRAGUE  ELECTRIC  COMPANY  has  issued  a  second  edition 
of  Price  List  No.  423,  which  includes  several  new  types  of  fittings  lor 
use  in  connection  with  Greenfield  flexible  steel  conduit  and  flexible  steel- 
armored  conductors.  The  publication  of  this  edition  has  been  necessi- 
tated through  the  addition  of  new  types  of  boxes  and  box  fittings  and 
by  the  reduction  in  price  of  several  types  of  boxes.  Owing  to  these 
changes,  new  discounts  on  all  conduit  materials  listed  in  Price  List  No. 
423  have  also  been  sent  to  the  trade. 


business  Notes. 


THE  HOLOPH.VNE  GLASS  COMPANY  has  just  established  an 
office  and  stockroom,  with  demonstration  room,  at  298  Wabash  Avenue, 
Chicago,  telephone.  Harrison  329.  in  charge  of  Mr.  C.  A.  Howe,  who  will 
be  manager  of  the  AV'estern  department.  A  stocic  of  globes  and  reflectors 
will  be  kept  for  quick  delivery  in  and  near  Chicago,  which  will  doubtless 
prove  a  great  convenience  to  customers  who  have  heretofore  secured  their 
'Mders  through  the   New   York  headquarters. 

DOUBLEDAV-HILL  ELECTRIC  COMP.\NY,  of  Pittsburg,  Pa.,  an- 
nounces that  its  Charlotte  (N.  C.)  warehouse  is  now  open  and  ready  to  take 
care  of  the  requisitions  for  the  Southern  trade.  The  stock  is  large  and 
comprehensive,  covering  the  best  lines  of  material,  such  as  "O.  K." 
weatherproof  wire  and  **Parac"  rubber  covered  wire.  Bryant,  Perkins  and 
Paiste  materials,  Emerson  alternating-current  desk  and  ceiling  fans, 
"Peerless"  lamps.  Hubbell  specialties,  etc.  From  this  stock  the  demand 
of  the  lighting  stations,  electrical  contractors,  street  railway  companies 
and  telephone  companies  can  be   promptly  supplied. 

THE  CONTINENTAL  FIBRE  COMPANY,  of  Newark.  Del.,  incor- 
porated last  year,  reports  such  a  demand  for  its  product  that  it  has 
already  been  necessary  to  double  the  capacity  of  its  plant.  These  im- 
I'Tovements  are  now  about  completed,  and  the  usually  active  fall  trade 
will  find  it  equipped  to  make  immediate  deliveries  in  practically  un- 
limited quantities.  The  success  of  this  firm  may  be  attributed  to  ijs 
long  and  intimate  connection  with  the  vulcanized  fibre  business,  each  of 
the  incorporators  having  been  connected  with  the  industry  since  its  in- 
fancy, together  with  sufficient  capital  and  a  thorough  organization,  offices 
being  maintained  throughout  this  country  and  Europe. 

HARTFORD  MACHINE  COMPANY.— At  Hartford,  Conn.,  on  Aug. 
21.  the  new  four-stor>'  addition  to  the  plant  of  the  Hartford  Machine 
Screw  Company  was  the  scene  of  much  good  fellowship,  when  the  dedica- 
tion of  the  building  took  place  with  about  1000  persons  present,  including 
oflicers  of  the  company,  employees  and  friends.  Mayor  William  F.  Henney, 
in  behalf  of  the  employees  of  the  company,  presented  to  Philip  B.  Gale, 
vice-president  and  genera!  manager  of  the  company,  a  silver  loving  cup 
of  rich  and  handsome  de.sign.  Mr.  Gale  was  wholly  unprepared  for  this 
part  of  the  programme  but  as  soon  as  Mayor  Henney  had  completed  his 
remarks,  the  termer  was  ready  with  a  response  that  clearly  showed  his 
appreciition  of  the  friendly  attitude  in  which  he  is  viewed  by  those  who 
are  under  him  in  the  factor}-.  Mr.  S.  E.  Doanc,  superintendent  of  the 
factory  and  chairman  of  the  committee  having  the  dedication  of  the  new 
addition  in  charge,  spared  no  pains  in  making  the  event  pass  off  smoothly. 
The  entertainment  was  on  a  large  scale,  and  in  many  ways  was  unusual. 
Both  of  the  rooms  which  were  dedicated  were  as  clean  as  the  model 
housewife's  kitchen,  and  were  it  not  for  a  small  part  of  the  shafting  that 
had  been  placed  one  would  hardly  realize  that  he  was  in  a  large  factory. 
The  new  addition  to  the  factory  plant  consists  of  the  third  and  fourth 
stories  in  the  building  known  as  No.  9.  The  machinery  will  all  he  in- 
stalled by  this  week  and  the  wheels  will  be  in  motion.  The  building  is 
of  brick.  275  feet  long  by  60  feet  wide.  The  wnrk  on  the  addition  was 
b«'Kun  about  three  months  ago. 
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rMTF.Ii  .<T\TK>   P.VTENTS  I.SSUED  .AUG.   io,    190;. 
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863.600.  EI.KCTKIC.M.LV  .-iUAWLINi;  FROM  M«)\  INf,  TRAINS. 
Alva  D.  Jones.  Louisville.  Kv.  .\|ip.  filed  Dec.  3.  1906.  An  appa- 
ratuK  actuated  by  the  'team  or  «innkc  issuing  from  a  locomotive  lor 
completitiR  an  electrical  circuit  10  operate  .signals,  etc..  by  chemical 
means,  as  the  train  passes. 

8*3.613.  MF.ANS  FOR  OPEK.VTINf;  THE  CONTROLLINr, 
SWITCHES  OF  ELECTRIC  VEIIICLES;  Louis  Kricijer,  Paris. 
France.  App.  filed  Jan.  m.  1006.  Relates  to  stecririK  column  for 
automobiles  and  has  a  switch  arranged  co-axially  within  the  column 
and  operated  by  a  handle  projcrting  axially  thcrcthrouRh  in  the  man- 
ner of  an  ordinary  train  conlrclU  r. 

863.617.  COMBINEU  TELEPHONE  RECEIVER  .\M>  TRANSMIT 
TER;  R.  F.  Ludlow.  Philadelphia.  Pa.  App.  filed  April  (,.  1904.  In 
a  telephone,  a  combined  receiver  and  transmitter  comprising  a  casing 
containing  two  comparlnipnts,  an  rleclromagnct  in  «nr  comiiartmcnt^  a 
variable  resistance  conductor  in  the  other  compartment,  but  in  series 
with  the  windings  of  the  magnet,  a  single  diaphragm,  and  means  ex- 
tending through  the  first  mentioned  cr.mpartmeni  directly  connecting 
the   din;>hragm    with   the.  re.islanc*    ronducloi. 


B(i3.6:<i.  rOMRINKD  DROP  .\M)  TACK:  James  M.  Overshiner.  Chi 
cago.  III.  App.  filed  M.1V  31,  100.1.  A  combined  drop  and  jack  com 
prising  a  .-huttcr.  .ind  a  movable  device  adapted  to  be  engaged  by  a 
nonentcrine  portion  of  a  switch  plug,  when  the  plug  is  within  the 
jack,  and  adapted  also  to  engage  and  mo%'C  relatively  to  the  said  shut- 
ter, whereby  the  said  shutter  's  automatically  restored  by  the  endwise 
movement  of  the  plug  in  the  jack. 

>'63,643.  GRINDING  MACHINE:  George  P.  Ransom.  Oshkosh.  Wis. 
App.  filed  May  ii),  1007.  Construction  of  motor-driven  grinding  ma- 
chine having  a  grinding  wheel  and  means  acting  on  the  periphery  of 
the  wheel  for  controlling  a  rheostat  so  that  a  predetermined  speed 
for  a  given   wheel  will  not  hr-  exceeded. 

M(,3,656.  SAFETY  FfSE;  Joseph  Sachs  and  Frank  D.  Reynolds.  Hart- 
ford, Conn.  App.  filed  March  ij.  1Q06.  The  usual  fiber  tube  of  a 
fuse  has  a  L^-shaped  slot  on  one  side  through  which  an  indicating  fuse 
extends  fo  as  to  form  an  indication  when  the  main  fuse  is  blown. 

x63,667.  RELAY:  Jacob  Struble,  Wilkinsburg.  Pa.  App.  filed  Feb.  18. 
1907.  Construction  of  relays  for  use  in  railway  signaling  in  whic;n 
sectional  track  rails  charged  by  an  alternating  current  and  connected 
hv  inductive  bonds  are  useil. 

861.674.  JOINT  FOR  CARBON  ELECTRODES:  Frank  J.  Tone.  Niagara 
Falls.  N.   Y.     App    filed  Sept.  25.   1006.     A  joint  for  carbon  electrode' 
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comprising    pieces     liaving     taperc-ij     ends    and    sockets     respectively 
threaded  to  engaKc  one  another. 

863,683.  BRU.SH  HOLDER  FOK  EI.KCTRIC  MOTORS  OR  THE 
LIKE;  Thonia.s  S.  Watson.  Milwaukee,  Wis.     App.  filed  .Sept.  i,   19.06; 

.\    brush    holder   comp/isin^   jaws    hav""~    '"    ''" ' 

ways  tapered  in  cross  section  to  form 
edges  corresponding  to  said  guides,  w 

Ni.3,6i)o.      TROLLEY    DEVICE;    Samuel 
.\pp.  fded  Jan.   10,    1906. 
may  be  expeditiously  re-engaged  whe 
pneumatic   pistons   connected    to    impart 
pole. 

«63.6o2.  SYSTEM  OF  ELECTRIC.VL  DISTRIBUTION;  William  L. 
Bliss,  New  York,  N.  Y.  App.  filed  July  20,  1904.  System  in  which 
a  motor  is  driven  from  the  wheel  axles  of  a  train  and  including  a 
storage  battery  and  regulator  by  which  the  current  is  maintained  con- 
stant regardless  of  changes  of  .speed  or  direction  of  the  train. 

«63,7o.^.  TELEPHONE  SIGNAL  SYSTEM;  Hoard  M.  Eldred,  Milwau- 
kee, Wis.  App.  filed  March  19,  1906.  Drop  signal  and  key  for  party 
line  system. 

TELEPHONE    CALL    BELL; 

.\pii.   filed   March  _■.    1906.     A  polari; 

substantially   parallel   cicctro-magnels 

ing  threaded  ends,  an  armature  si 

and  a  single  adjustmeii 


R6.1,; 


jectii 


al  groo 


ng  oppositely  disposed  parallel 
guides,  the  brush  having  taper 
til  which  they  are  engaged. 
J.  Belcher,  Los  .\ngclcs,  Cal. 
by  which  the  trolley  wheel 
it  has  left  the  wire  by  means  of 
rtical    movement    to    the 


William  Kaisling,  Chicago,  III. 
!cd  call   hell   or   ringer  comprising 

having  cores  provided  with  pro- 
Lipporting  yoke  extending  between 
each  of  said  threaded  ends 


into  which  the  adjacent 


of  the  yoke 


having  a  peripht 
project. 

86), 755.  CONTROLLING  APPARATUS  FOR  RAILROAD  SIGNAL- 
ING; Petrus  J.  Porlman,  .Amsterdam,  Netherlands.  .\pp.  filed  June 
8,  1906.  System  ojierated  by  magnetic  induction  by  which  an  engineer 
is  kojit  notified  of  the  condition  of  the  Iroll^-y  conductor  both  ahead 
and  behind  his  train. 

863.773.  LIGHTNING  ARRESTER;  Ernst  J.  Berg,  Schenectady,  N.  Y. 
-App.  filed  Jan.  8.  1907.  A  lightning  arrester  comprising  a  reactance, 
condensers  in  parallel  therewith,  a  ground  connection  for  said  con- 
denser, and  a  sejiaratc  discharge  path  to  ground  through  a  spark  gap. 

863.774,  PAR.\LLKL  CONNECTED  GENER.XTORS;  Ernst  J.  Berg. 
Schenectady,  N.  Y.  .\pp.  filed  Jan.  17,  1907.  .\  direct-current  gener- 
ator comprising  a  series  field  winding  opjiosing  the  main  field  magnet- 
i/ation,   and  a   reactive  coil   shunting  said   field. 

863,791.  PROTECTIVE  DEVICE;  Loren  Emery,  Schenectady,  N.  Y. 
Apj>.  filed  Jan.  ro,  1907.  A  protective  device  adapted  to  open  the  cir- 
cuit cither  on  an  overload  or  by  a  reversal  of  energy  and  which  is 
arranged  with  a  time  limit  device  operative  on  normal  overload  but 
inoperative  on  an  excessive  overload  or  a  reversal  of  energy,  .\ppa- 
ratus  may  be  used  on  direct  or  alternating  current  circuits. 

863,799.  ELECTRIC  .METER;  Charles  E.  Holmes,  Lynn.  Mass.  App. 
filed  Nov.  23.  1904.  C.jnstruetion  of  electric  motor  having  a  casing 
and  an  operating  mechanism,  and  means  for  detachably  supporting  the 

d(.]irL^sLd    pir-iiils    ..f    uiimviTiii    tlir    cnlirr    operating 


111. 
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863.807.  SNAP  SWITCH;  Frank  W.  Sanfoid,  Schenectady.  N.  Y.  .Vpp. 
filed  Feb.  i,  1905.  .-\  two-button  snap  switch  having  a  switch  blade 
spring  impelled  into  either  one  of  two  limiting  positions,  and  a  spring 
follower  motion  controlled  by  a  detent  for  inipelling  the  switch  arm 
at  the  limits  of  movement  of  the  operating  buttons. 

863.808.  DIAL  PLATE  FOR  SWITCHES;  Howard  R.  Sargent.  Schenec- 
tady, N.  V.  App.  filed  Aug.  24.  190,,.  .\  rotary  switch  having  a  10- 
t.atahle  siiindle  and  a  .switch  contact  having  upwardly  extending  por- 
tions and  a  dial  jilate  supported  on  said  portions. 

863,810.  TELEGRAPH  KEY;  Henry  Smith,  Raleigh  N.  C.  App.  filed 
July  17.  I9b6.  Telegraph  transmitter  of  the  type  having  one  button 
for  sending  dots  and  another  for  sending  dashes.  Has  a  sectionally 
arranged  vibratory  siiring  engaging  a  jilurality  of  contacts  different 
ones  of  'vhich  are  effective  upon  depression  of  difl'erent  keys. 

863,814.  DYN.\MO  ELECTRIC  MACHINE;  Louis  E.  Underwood,  Lvnn, 
Mass.  .\nii.  filed  .April  9,  1904.  In  a  dynamo-electric  m.achine,  a 
frame,  polar  projections  extending  therefrom,  and  sheet  metal  tanks 
or  receptacles  located  in  the  spaces  between  adjacent  polar  projec- 
tions. 

863,818.  RAIL  BOND;  Ben  Willard,  New  Orle.ins,  La.  .App.  filed 
March  31,  1899.  In  order  to  obtain  better  contact  of  the  bond  with 
the  rail,  patentee  has  a  single  strand  conductor  provided  at  its  end~ 
with  a  plurality  of  cont.icts  fixihiy  connected  to  one  another. 

863,847.  ELECTRICAL  SOCKET  SEAL;  Llewellyn  T.  Hatfield,  Sacra 
mento.  Cal.  .App.  filed  .Aug.  3,  1906.  The  lamp  socket  has  a  cavitv 
which  receives  a  plug  engaging  the  base  of  the  lamp  to  prevent  its 
removal.     This  plug  is  sealed  in  place  by  a  wax  or  lc.ld  seal. 

863,85-'.  TR.XNSMISSION  OF  INTELLIGENCE  BY  ELECTRIC 
AlEANS;  Isidor  Kitsee.  Philadelphia,  Pa.  .\pp.  filed  Feb.  i.  1904. 
Circuits  for  telephone  system.  Electric  transmission  line  having  twt» 
local  circuits  more  or  less  remote  from  one  another  and  joined  by  a 
tran.smission  line,  each  of  the  local  circuits  having  a  value  at  least 
equal  to  the  value  of  the  line. 

863,8.:i3..  TELEGR.\PHY;  Isidor  Kit.sce,  Philadelphia,  Pa.  App.  filed 
.April  24,  i9o7._  Duplex  telegraph  system  having  two  sources  of  cur- 
rent in  opposition  to  one  another  and  means  for  grounding  sectional 
windings  of  an  electromagnetic  device  at  each  station. 

863,87,^.  SYSTEM  OF  SELECTUE  ELECTRIC  SIGNALING;  S.  A. 
Reed.  New  A'ork,  NY.  .\i)p.  filed  Aug.  4,  1906.  In  a  selective  sys- 
tem, a  circuit  containing  condensers  an<l  oppositely  biased  ringers 
respectively  in  series,  a  source  of  current  and  a  resistance,  in  com 
bination  with  a  periodic  switching  device  for  charging  said  cinidcnsers 
altern.-itely  with  charges  of  opposite  polarity  ,nnd  adapted  to  interpose 
.said  resistance  into  the  condenser  circuit  during  the  change  f^rbm 
maximum  positive  rharpe  to  inaxinuiili  negative  charge  or  vice  versa. 

863,91.;.  BLOCK  SIGN.M.ING  APPAR.VTUS;  Walter  E,'  Foster,  Chi- 
cago. 111.  .\pp.  filed  .April  J5,  1907.  Has  ,•>  sign.il  locking  device  ar- 
ranged to  be  operated  by  a  reversal  of  the  line  polarity,  and  means 
whereby  the  passage  of  a  train  into  and  out  of  a  block  autoinnticallv 
reverses  the  line  polarity  and  thereby   operates  such  lock. 

863.924.     SELECTUE  SIGN.M.ING  SYSTEM;   Willi; 
""    ■■      App.  filed  Ma  " 
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each  equipped  with  polarized  signaling  apparatus,  a  condenser  and 
means  for  opening  and  closing  the  circuit  to  the  condenser,  substan- 
tially  as    set    fortli. 

"63.934.  SLOW-SPEED  .MECHANICAL  RELEASE;  Walter  P.  Xeu- 
bert.  Swissvale.  Pa.  .App.  filer!  .\pril  30,  1^906.  A  slow-speed  mechan- 
ical device  for  controlling  an  electric  circuit  on  electric  locks  or  levers 
for  controlling  a  sw-itch  or  signal.  Has  a  worm  and  gear  which  can 
only  be  turned  in  one  direction  to  operate  the  switches. 

"63.955.  INTERRUPTER  .APPARATUS;  Reinhold  H.  Wappler.  New 
York;  X.  Y.  -App.  filed  Oct.  30,  1906,  Interruirter  for  the  primai^* 
circuit  of  an  induction  coil  for  a  wireless  apparatus  having  a  vibrator 
which  is  mechanically  ope:-ated  by  a  cam  shaft. 


863.966. — Electromagnetically-Operated     Mechanism     for     Reversing     the 
Motion   of   Machine   Tools. 

S63.966.  ELECTROMAGNETICALLYOPER.ATED  MECHANISM  FOR 
REVERSING  THE  MOTION  OF  M.ACHINE  TOOLS;  Julius  Bille- 
ter.  Asehersleben,  (Germany.  .\pp.  filed  Oct.  25.  1906.  .\  pair  of  fric- 
tion cones  moving  in  opposite  directions  mav  be  selectively  engaged  by 
a   central   cone   or  clutch   moved  by   solenoid   magnets. 

863,969.  TELEGRAPH  .\ND  TELEPHONE  CABLE  CORE;  William 
Dieselhorst,  Old  Charlton,  and  .\rthur  W.  Martin.  London,  England. 
.■\pp.  filed  March  jg,  1904.  .\  method  of  making  telephone  cables 
which  consists  in  twisting  together  pairs  of  individual  conductors  with 
a  constant  length  of  lay  from  end  to  end  of  each  twisted  pair,  and 
again  twisting  the  twin  conductors  in  pairs,  b'lt  with  a  different  length 
of  lay. 

563.984.  TROLLEY;  Nelson  J.  Greenison.  New  York.  N.  W  -App.  filed 
Jan.  28.  1907.  The  trolley  wheel  is  swiveled  on  a  vertical  axis  on 
the  end  of  the  trolley  pole  and  is  constrained  to  move  within  a  limited 
arc  of  angular  movement  by  gears  or  lugs  thereon. 

863.985.  MEDICINE  CABINET:  John  Haller.  Chillicothe.  Ohio.  -Vpp. 
filed  Jan.  6.  1906.  .A  medical  cabinet  having  alarm  de\ices  and  bells 
so  that  the  various  compartments  are  illuminated  when  the  doors  there- 
of are  opened,  and  inscriptions  displayed  to  guard  against  poison. 
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S(i4.o27, — .\utomatie    Circuit   Closer. 

.s(3.og.-.  BRIDLE  RING;  William  J.  Hiss.  Jr..  New  Wirk.  N.  V.  Ayp 
filed  March  18.  1907.  .A  biidlc  rin^  having  an  aim.  the  lower  portion 
of  the  arm  being  bent  back  upon  itself  to  form  a  ring,  and  a  covpr 
plate. 

864.027.      AUTO.M.ATIC    CIRCllT    CLOSER:    Henrv    A.    Pearson    and - 
Harry;    .\<lams.   Unitcil   States   Navy.      .\pp.    filed  Oct.   21,    1006.      .\o- 
toniatic  circuit  closer  applied   directly   to  the  controller  shaft   in  con- 
nection with  a  circuit  breaker,  all  the  parts  being  enclosed  in  the  same 
casing. 

.>i64.i29.      CONTROLLING    MECHANISM    Ft>R    ELECTRIC   SIGN.VL- 
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Our  New  Home. 

On  and  after  this  date  the  Electrical  World  will  have  its 
offices  in  the  large  new  building  which  has  been  erected  as  the 
home  of  the  McGraw  Publishing  Company,  at  229  West  Thirty- 
Ninth  Street.  All  editorial  and  other  communications  should 
therefore  be  sent  to  the  new  address.  The  facilities  and 
location  are  all  that  could  possibly  be  desired,  and  we  hope 
to  make  the  EIlectrical  World  more  useful  and  efficient  than 
ever  under  the  new  auspices.  The  building  is  understood  to  be 
the  largest  of  its  kind  in  New  York  City,  the  construction 
being  solid  reinforced  concrete.  It  has  a  frontage  of  126  ft., 
is  II  stories  in  height,  and  contains  every  modern  office  and 
printing  house  appliance.  The  location  of  the  building  is  par- 
ticularly convenient  for  visitors  to  New  York.  It  is  within 
three  blocks  of  the  subway  station  at  Times  Square  and  of 
easy  access  to  the  Grand  Central  Station,  as  well  as  to  the 
Forty-Second  Street  station  of  the  Sixth  Avenue  elevated  line, 
and  to  the  Broadway  surface  cars.  The  building  is  readily 
reached,  also,  from  the  leading  hotels  and  clubs,  and  is  only 
a  few  hundred  feet  from  the  new  building  of  the  United 
Engineering  Societies.  The  new  Pennsylvania  Railroad  terminal, 
when  completed,  will  be  distant  but  three  minutes'  walk. 


Incandescent  Lamp  Specifications  and  Tests. 

The  incandescent  lamp  specifications  adopted  by  the  United 
States  Government  electrical  engineers,  the  substance  of  which 
was  published  in  the  Electrical  World  of  Aug.  3,  offer  an 
excellent  and  well-considered  set  of  rules  covering  the  purchase 
and  test  of  incandescent  lamps.  That  the  United  States  Gov- 
ernment engineers  have  felt  it  necessary  to  adopt  such  speci- 
fications should  bring  forcibly  to  central  stations  and  isolated 
plants  the  desirability  of  more  scientific  and  business-like 
methods  in  the  purchase  of  incandescent  lamps  than  have 
been  common  in  the  past.  American  central-station  men  and 
lamp  manufacturers  have  pointed  with  pride  to  the  general 
superiority  and  higher  efficiency  of  incandescent  lamps  com- 
monly used  in  America  as  compared  with  those  in  Great 
Britain.  To  what  has  this  American  superiority  been  due? 
Very  largely  to  the  method  of  purchasing  lamps  for  supplying 
free  lamp  renewals  by  the  large  central-station  companies  of  the 
United  States.  These  companies  for  years  have  made  it  a 
practice  to  have  life,  candle-power  and  efficiency  tests  made 
on  samples  taken  from  the  entire  product  purchased,  following 
the  same  general  line  of  procedure  as  that  described  in  the 
recent  government  specifications.  Outside  of  the  group  of 
large  central  stations  which  buy  and  pay  for  lamps  according 
to  their  tested  performance,  the  number  of  central  stations  and 
large  isolatcil  plants  which  make  a  regular  practice  of  testing 
lamps  purchased  is  deplorably  small.  To  be  sure,  there  are  a 
few  which  keep  excellent  records.  It  goes  without  saying  that 
the  best  lamp  product  in  the  country  goes  to  companies  which 
lest  what  they  purchase.     What  becomes  of  the  rest  can  easily 
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be  surmised.  It  goes  to  the  central  station  or  the  private  con- 
sumer who  does  not  know  and  has  no  means  of  knowing 
what  he  is  really  purchasing.  To  paraphrase  a  pointed  remark 
made  by  a  speaker  on  boiler  economy  at  the  Iowa  convention 
last  spring,  it  takes  more  than  a  good  talk  from  a  lamp 
salesman  to  secure  a  uniform  grade  of  lamps  which  give  a 
certain  standard  life  at  a  given  efficiency.  The  greater  the 
percentage  of  the  incandescent  lamp  product  of  this  country, 
which  is  bought  according  to  actual  life,  candle-power  and 
efficiency  tests,  the  better  it  will  be  for  all  concerned. 


Details  of  Electric  Cooking  Outfits. 

The  report  on  "Electric  Heating  Devices"  made  to  the  Ohio 
Electric  Light  Association  by  Mr.  M.  E.  Turner  and  printed 
in  abstract  elsewhere  in  this  issue,  indicates  that  there  is 
considerable  room  for  difference  of  opinion  as  to  the  best 
arrangements  of  details  of  complete  electric  cooking  outfits. 
We  have  already  expressed  the  opinion  that  the  central-station 
man  for  the  immediate  present  should  concern  himself  more 
with  light  electric  cooking  on  the  dining-room  table,  where 
electricity  has  no  competitor,  rather  than  to  spend  too  much 
time  and  money  trying  to  introduce  complete  electric  cooking 
kitchen  outfits.  While  many  complete  electric  kitchens 
are  now  in  use  and  arc  proving  entirely  practical  and  ex- 
ceedingly convenient,  there  are,  as  Mr.  Turner  indicates,  many 
details  which  really  ought  to  be  worked  out  better  than  they  arc 
at  the  present  time.  To  begin  with,  there  is  the  question  of 
whether  cooking  utensils  shall  be  separable  from  the  heating 
elements.  If  the  heating  element  is  in  the  utensil,  there  im- 
mediately cotnes  up  the  question  of  how  to  arrange  the  cord 
connection.  One  style  of  electric  range  has  the  cords  coming 
out  over  the  table  where  they  are  more  or  less  in  the  way  of 
the  cooking  utensils  on  the  table.  As  this  arrangement  is 
objected  to  by  some  users,  the  plan  of  having  the  cords  come 
from  under  the  front  edge  of  the  table  has  been  adopted  in 
some  cases.  Mr.  Turner  advocates  the  plan  of  having  the 
cord  connections  detatchable  both  from  the  heating  device 
and  from  the  switchboard ;  or,  in  other  words,  having  a  plug 
connection  at  both  ends.  Such  an  added  expense  and  complica- 
tion may  be  desirable  for  some  reasons,  but  with  a  convenient 
arrangement  of  switches  and  cords  where  they  can  be  kept 
out  of  the  way,  it  is  a  question  whether  it  is  necessary.  There 
is  still  a  great  dearth  of  good  plugs  and  receptacles  for  the 
use  of  such  heavy  currents  as  are  required  in  electric  cooking. 
Considering  the  propensity  of  the  average  small  boy  for  prying 
open  the  doors  of  the  present  common  types  of  flush  receptacle 
and  the  chances  that  he  will  short  circuit  them  with  nails  and 
hairpins,  it  is  no  wonder  that  sonic  electrical  men  insist  that 
whatever  receptacles  are  used  in  a  house  must  be  of  the  con- 
cealed contact  type  which  is  difficult  for  a  child  to  short-circuit. 
Some  feasible  iuciIkkI  of  lu.itinL;  water  is  essential  to  the 
development  of  the  exclusive  use  of  electricity  for  cooking. 
The  heating  of  water  for  washing,  however,  is  really  the  most 
difficult  problem  in  the  whole  range  of  household  applications, 
because  of  the  large  amount  of  energy  it  requires.  Even 
meters  operated  with  cheap  gas  are  likely  to  astonish  users 
in  the  quantity  of  gas  consumed ;  and  when  the  central-station 
man  recommends  the  heating  of  large  quantities  of  water 
electrically,  he  is  simply  inviting  trouble  if  the  customer  cares 
anything  about  the  expense.  With  the  small  quantities  of  hot 
water  which  are  needed  in  small  families,  it  may  be  feasible. 


September  Fan  Business. 

In  former  years  the  central-station  solicitor  and  electrical 
dealer  in  the  Xortheni  states  would  rightly  consider  that  the 
electric  fan  season  ended  with  .\ugust.  This  should  not  be  the 
case  this  year.  There  are  usually  some  hot  days  during  the 
first  half  of  September  and  people  may  still  be  induced  to  invest 
in  fans  for  use  now  with  the  prospect  that  they  can  be  put 
to  good  use  helping  out  the  hot-air  or  steam  heating  system 
next  winter.  The  electric  fan  may  be  made  a  great  aid  in 
warming  cold  rooms  in  either  steam  or  hot-air  heated  houses. 
In  the  steam-heated  room  it  is  simply  a  question  of  setting  the 
fan  so  as  to  force  air  against  the  radiator  surface.  In  the 
hot-air  heated  house  the  fan  can  either  draw  air  out  of  any 
particular  register  or  can  be  made,  to  force  air  through  the 
whole  heating  system  by  being  placed  in  the  air  intake  pipe 
of  the  furnace.  In  the  meantime  there  seems  likely  to  be 
plenty  of  use  for  the  electric  fan  as  a  cooling  agent  in 
September,  so  backward  has  been  this  year's  summer  season. 
The  Commonwealth  Electric  Company  in  Chicago  has  been 
calling  its  customers'  attention  to  the  fact  that  there  is  a  "lake 
breeze"  lurking  in  "every  room  of  the  house"  which  needs  only 
an  electric  fan  to  start  it  up. 


Recent  Developments  in  Wireless  T£LEGRAPH^  and 
Telephony. 
The  lecture  recently  given  by  Prof.  Fleming  at  the  Royal 
Institution,  on  "Recent  Contributions  to  Electric  Wave  Teleg- 
raphy," is  a  notable  addition  to  the  recent  literature  of  the 
subject.  The  title  of  the  lecture  was  somewhat  unfortunate 
because  it  suggests  that  only  wireless  telegraphy  employs  elec- 
tric waves;  whereas  both  wire  and  wireless  telegraphy  cm- 
ploy  electric  waves.  However,  the  title  was  probably  directed 
to  the  appreciation  of  a  popular  audience.  A  large  part  of  the 
lecture  appears  to  have  been  devoted  to  undamped  oscillations. 
-At  the  present  time,  spark-telegraphy,  or  wireless  telegraphy  with 
a  large  logarithmic  decrement  in  the  oscillations,  is  by  far  the 
more  extensively  employed.  In  the  future,  however,  we  may 
look  for  simplified  and  intensified  methods  of  developing  arc- 
telegraphy,  or  wireless  telegraphy,  with  little  or  no  logarithmic 
decrement  in  the  oscillations.  In  the  end,  the  spark  method 
can  have  no  chance  against  the  arc  method,  for  power  and 
range  in  signalling.  The  arc  method  should,  of  course,  in- 
clude any  system  of  maintaining  undamped  oscillations.  It 
was  pointed  out  that  some  steam-turbines  are  made  to  run  at 
a  speed  of  500  revolutions  per  second,  and  that  inductor- 
alternators  coupled  to  such  prime-movers  permit  of  generated 
frequencies  of  50,000  or  100,000  cycles  per  second.  The  syn- 
chronous impedance  of  such  high-fre<iuency  alternators  is.  how- 
^■ver,  very  high,  and  their  regulation  of  pressure  under  load  is 
relatively  poor.  It  is  still  a  matter  of  difficulty  to  produce 
undamped  oscillations  under  practical  conditions. 


Wireless  telephony  was  also  described  and  the  experimental 
results  between  Berlin  and  Nauen  were  alluded  to.  The  re- 
sult reported  was  satisfactory  transmission  of  speech  over  a 
distance  of  12  miles,  using  copper-carbon  arcs  at  the  trans- 
mitting station.  It  seems  certain  that  any  method  which  great- 
ly extends  the  range  of  wireless  telephony  must  likewise  be 
capable  of  extending  the  range  of  wire  telephony.  The  limita- 
tions of  overhead  wire  telephony  are  determined  at  the  present 
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time  by  the  magnitude  of  the  impressed  e.  m,  f  at  the  sending 
end  of  the  line,  generated  by  the  speaker's  voice.  If  the 
speaker^s  voice  could  be  made  to  generate  an  impressed  e.  m.  f. 
of.  say,  100  volts,  instead  of  two  or  three  volts,  and  this  power- 
ful voltage  could  be  maintained  under  current  deliveo'  to  the 
lines,  we  might  expect  to  carry  wire  telephony  enormous  dis- 
tances, although  the  difficulties  from  cross-talk  would  be 
magnified  in  like  proportion.  This  is  just  the  problem  in  wire- 
less telephony,  namely,  how  to  produce  a  relatively  powerful 
e.  m.  f.  and  current  in  conformity  with  vocal  vibra- 
tions, so  as  to  deliver  plenty  of  power  to  the  sending  antenna, 
for  radiation  into  space.  The  problem,  although  difficult,  does 
not  seem  insuperable.  Given  vocal  vibrations,  electric  power, 
and  suitable  apparatus,  e.  m.  f.  and  current  waves  should  be 
capable  of  being  generated  in  conformity  with  the  vocal  waves,, 
to  any  desired  amplitude. 


The  Permanent  and  Variable  Magnetism  of  Steel 
\'essels. 
One  advantage  that  the  old  wooden  vessels  of  a  hundred 
years  ago  possessed  over  our  modern  steel  vessels  lay  in  the 
fact  that  they  were  non-magnetic.  The  navigators  of  those 
days  had  to  deal  with  the  variations  of  the  compass  needle  due 
to  the  varying  divergence  between  the  geographical  and  mag- 
netic meridians  from  place  to  place,  but  there  was  no  deviation 
of  the  compass  needle  to  be  taken  into  account  due  to  the  local 
influence  of  iron  in  the  ship's  hull.  Xowadays,  however,  the 
ship's  deviating  influence  is  sometimes  so  large  as  to  over- 
power the  earth's  magnetic  action  on  the  compass  needle.  In 
such  cases  the  compass  may  have  to  be  moved  to  some  more 
magnetically  sheltered  situation,  even  if  it  has  to  be  supported 
at  some  elevation  above  the  decks.  It  is  not  only  the  per- 
manent influence  of  the  modern  ship's  steel  hull,  acting  as  an 
independent  permanent  magnet,  which  calls  for  the  navigator's 
attention,  but  also  the  daily  or  weekly  change  which  may  take 
place  in  that  influence.  For  example,  if  a  ship  has  been  built 
in  a  yard  running  north  and  south,  the  hull  is  likely  to  receive 
during  construction  an  appreciable  permanent  fore  and  aft 
magnetization.  After  having  been  launched,  however,  and 
especially  after  taking  a  long  voyage,  this  original  magnetiza- 
tion is  likely  to  be  materially  modified,  both  in  intensity  and 
in  direction,  with  respect  to  the  ship's  fore-and-aft  line.  More- 
over, to  complicate  the  matter  still  further,  the  ordinary  steel 
hull  of  a  ship  assumes  induced  magnetization  as  a  soft  iron 
bar  in  addition  to  its  permanent  or  semi-permanent  magnetism 
as  a  hard  steel  magnet.  The  induced  magnetization  varies 
with  the  direction  of  the  ship  with  respect  to  the  magnetic 
meridian,  and  also  to  some  extent  with  the  ship's  position  on 
the  ocean,  since  the  earth's  induced  magnetism  varies  from 
place  to  place. 


While,  therefore,  it  is  Ixjth  possible  and  custoinary  to  com- 
pensate for  the  ship's  local  magnetic  influence  on  the  com- 
pass needle,  by  fastening  opposing  permanent  magnets  and 
soft  iron  masses  in  the  vicinity  of  (he  binnacle,  no  compensa- 
tion is  possible  for  the  variation  of  the  ship''5  magnetic  cff^cet 
as  she  alters  her  magnetic  state  with  time  or  with  place.  It 
is,  therefore,  necessary  for  the  navigator  to  check  the  com- 
pass error  by  compass  observations  of  the  bearings  of  the 
heavenly  bodies  at  frequent  intervals,  and  daily,  if  possible.  In 
tint    weather,  tliis  operation  presents  no  diflficulty.  but   in  con- 


tinued cloudy  weather  it  is,  of  course,  impossible.  An  experi- 
enced navigator,  familiar  with  the  magnetic  history  of  his  ves- 
sel, has  usually  no  difficulty  in  determining  the  deviation  for 
any  given  course,  even  in  cloudy  weather,  but  without  a  record 
of  past  observations  to  guide  him,  he  might  be  in  consider- 
able uncertainty.  Xon-magnetic  steel  can  be  produced  by  an 
alloy  of  20  per  cent  or  so  of  nickel.  Such  an  alloy  is,  how- 
ever, both  expensive  and  hard  to  work.  It  has,  however,  been 
recently  attempted  to  reduce  the  ship's  magnetic  deviation  on 
the  standard  compass  needle  by  replacing  all  of  the  steel  with- 
in a  few  feet  of  the  compass  with  non-magnetic  steel  alloy. 
The  success  of  this  attempt  has  not  yet  been  made  known. 


Comparison  of    Illuminants. 

There  is  probably  no  question  connected  with  electric  lighting 
that  comes  up  more  frequently  for  earnest  consideration  than 
that  of  the  comparison  of  various  electric  illuminants.  It  is  a 
subject  upon  which  information  is  constantly  being  sought, 
and  on  which,  unfortunately,  a  wealth  of  misinformation  exists. 
We  have  many  times  commented  on  the  impossibility  of  com- 
paring illuminants  on  the  basis  of  rated  candle-power,  and  on 
the  very  erroneous  conclusions  that  comparisons  made  on  such 
a  basis  must  lead  to.  It  is  now  very  well  agreed  among  those 
who  have  studied  the  subject  that  the  true  initial  rating  of  any 
illuminant  should  be  according  to  its  mean  spherical  candle- 
power.  This  rating  will  give  each  illuminant  full  credit  for 
all  the  light  that  it  emits  without  regard  to  the  direction  in 
which  the  principal  flux  or  flow  of  light  is  sent  out.  The 
comparison  on  the  basis  of  mean  spherical  candle-power  per 
watt  is  entirely  fair,  as  far  as  it  goes;  but  one  must  go  farther 
than  this  initial  comparison  in  liguring  on  the  use  of  lamps 
for  certain  specific  installations,  and  consider  the  comparative 
amount  of  light  eiuitted  in  useful  directions  by  the  different 
sources  of  light  when  equipped  with  the  reflectors  and  glass- 
ware best  adapted  to  the  specific  case  in  hand.  For  example, 
in  most  in-door  installations  we  are  concerned  mainly  with  the 
amount  of  light  delivered  below  the  horizontal,  that  is,  the 
mean  lower  hemispherical  candle-power;  or,  to  use  the  latest 
terminology,  the  lumens  delivered  below  90  deg.  from  the 
vertical.  In  fact,  some  illiuninating  engineers  narrow  it  down 
even  fnpre  than  this  and  figtire  as  useful  light  that  given  out  in 
a  zone  extending  70  deg.  from  the  vertical  on  the  assumption 
that  the  light  given  out  above  70  deg.  usually  has  to  be  reflected 
back  and  forth  so  many  tiines  from  side  walls  before  it  reaches 
the  useful  plane  that  it  can  largely  be  left  out  of  account. 
If,  therefore,  several  dift'crent  illuminants  are  being  considered 
for  the  general  lighting  of  a  large  interior,  the  fair  comparison 
should  be  made  by  calculating  the  lumens  per  watt  or  the  mean 
zonular  candle-power  per  watt  falling  on  the  area  within  which 
the  light  is  wanted.  Such  comparisons  take  into  account  all 
the  losses  in  reflectors  and  glassware.  They  must,  of  course, 
be  based  on  tests  made  with  the  lamps  equipped  with  the  re- 
flectors and  glassware  to  be  used  in  practice.  These  figures 
arc  easily  obtained  once  a  Rousseau  curve  of  the  lamps  and  re- 
flector is  plotted.  Of  course,  where  some  light  is  wanted  above 
the  horizontal,  this  must  be  taken  into  consideration ;  but  with 
alt  the  commercial  reflectors  except  those  which  have  an  en- 
tirely opaque  top,  more  than  enough  usually  escapes  upward. 
If,  as  in  street  lighting,  the  chief  concern  is  with  the  light 
emitted  in  another  zone,  the  lamp  best  equipped  to  deliver 
light    in    that    zone    should    be    considered.      Recent    incidents 
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show  that  even  such  a  fair  and  useful  basis  of  rating  as  mean 
spherical  candle-flower  can  be  misused  by  unscrupulous  or 
unthinking  persons. 


Rentinc;  and  Trial  Installations  of  Motors. 

Ii  is  of  so  much  importance  to  the  central-station  industry 
that  we  cannot  refrain  from  again  calling  attention  to  the  plans 
adopted  by  some  companies  of  installing  motors  for  prospective 
customers  on  trial  and  thus  building  up  a  profitable  motor 
load  much  more  rapidly  than  could  be  done  by  persuading 
each  customer  to  make  the  investment  in  a  motor  without 
knowing  how  much  electric  energy  is  to  cost.  To  be  sure,  it 
would  be  unwise  for  a  central-station  company  to  go  into  this 
kind  of  thing  blindly,  but  if  the  company  is  convinced  that  it 
can  render  service  in  a  way  which  will  be  satisfactory  to  the 
customer,  there  is  no  reason  why  it  should  not  prove  this  faith 
by  offering  to  put  in  a  motor  on  trial.  Some  time  ago  we  com- 
mented on  the  practice  at  .Alliance,  Ohio,  where  it  was  very 
difficult  for  the  coinpany  to  get  prospective  customers  in  the 
notion  of  buying  motors  until  the  company  went  ahead  and 
put  in  some  trial  installations.  In  Detroit,  the  central-station 
company  also  makes  it  a  practice  to  loan  motors  subject  to 
30  days'  trial,  the  customer  paying  for  the  wiring.  The  com- 
pany will  also  rent  motors  at  25  per  cent  of  their  cost  per  year 
and  local  supply  houses  also  do  this.  The  faster  the  motor 
load  of  a  central  station  can  be  made  to  grow,  the  better  will 
be  the  company's  financial  condition,  because  it  is  the  long- 
hour  and  non-peak  business  that  increases  the  net  receipts 
per  dollar  invested. 


Central-Station  Rate   Reductions. 

The  general  downward  tendency  of  central-station  com- 
panies' rates  has  probably  been  even  more  marked  during  the 
past  year  than  in  previous  years,  in  spite  of  the  fact  that  the 
general  trend  of  prices  on  commodities,  labor  and  coal  is  up- 
ward. These  reductions  have  in  some  cases  been  the  re- 
sult of  adverse  public  sentiment,  but  in  many  others  the  im- 
provements in  production  or  the  use  of  more  economical 
generating  machinery  and  the  supplying  of  a  larger  and  more 
diversified  load  have  made  possible  the  realization  of  the 
central-station  company's  desire  to  make  rate  reductions  in 
order  to  attract  to  it  still  larger  and  more  diversified  business. 
The  question  of  diversity  of  load — that  is,  supplying  of  energy 
to  one  kind  of  customer  at  one  time  of  day  and  to  another  at 
another  hour  of  the  day — has  very  important  bearing  on  all 
central-station  rates.  The  fixed  rcadiness-to-serve  charges, 
which  on  most  central-station  business  are  more  to  be  con- 
sidered than  the  operating  charges,  thus  become  divided  up 
among  several  customers  on  diversified  load  and  so  make  it 
possible  to  lower  the  rate  to  customers  as  a  whole.  The  gen- 
eral desire  and  tendency  ,  among  central-station  companies 
themselves  is  not  to  lower  the  maximum  rate  or  the  rate  which 
takes  care  of  fixed  readiness-to-serve  charges,  but  to  lower 
the  rate  which  covers  operating  expenses.  For  example,  the 
last  rate  reduction  in  Chicago,  which  was  made  Aug.  i,  applies 
to  such  energy  as  is  used  over  and  above  30  hours'  use  of  the 
maximum  demand.  In  every  case  where  the  rates  of  a  com- 
pany have  been  under  arbitration  or  review  by  a  board  of 
experts  or  by  any  disinterested  parties  who  have  gone  into  the 
matter  thoroughly,  the  principle  of  charging  a  customer  in 
some  manner   for   the   station   and   distribution   system   invest- 


ment which  must  be  kept  ready  to  serve  him,  has  been  upheld. 
It  is  notable  that  in  the  recent  expert  arbitration  on  the  cost 
of  street  lighting  in  Boston,  summarized  in  our  issue  of  July 
20,  the  arbitrators  unanimously  agreed  that  the  maximum-de- 
mand method  of  charging  used  by  the  company  in  its  com- 
mercial rates  would  be  more  fair  and  equitable  under  present 
conditions  than  the  pro-rating  of  the  business  among  all  classes 
of  customers  at  so  much  per  kw-hour.  Every  one  who  has 
investigated  the  subject  of  central-station  rates  knows  that  the 
average  cost  per  kw-hour  is  far  from  being  the  proper  rate  for 
different  classes  of  customers,  being  too  high  for  some  cus- 
tomers and  too  low  for  others.  It  is  gratifying  that  as  the 
central-station  business  grows,  more  and  more  prominent  pre- 
cedents are  being  established  for  charging  for  energy  ac- 
cording to  what  it  costs  the  company  to  serve  different  classes 
of  customers,  rather  than  according  to  average  figures.  There 
is  justice  in  such  methods,  and  justice  will  win  out  in  the  long 
run,  in  spite  of  the  howls  of  politicians  and  of  a  few  misin- 
formed customers. 


F.ACTORY  Lighting. 

The  question  of  factory  lighting  came  in  for  lively  discus- 
sion at  the  Michigan  Electric  Association  convention  as  a  result 
of  the  reading  of  a  paper  wherein  Mr.  A.  P.  Biggs  described 
the  Detriot  central  station  policy  of  advocating  the  use  of  in- 
candescent lamps  for  the  individual  lighting  of  machines  and 
so-called  "gas  arcs"  for  the  general  lighting  of  a  factory.  The 
idea  upon  which  this  policy  is  based  is,  of  course,  that  a  factory 
running  only  day  shift  uses  energy  for  general  lighting  so  few 
hours  per  year  that  this  lighting  cannot  be  made  to  pay  inter- 
est on  the  central-station  investment  necessary  to  supply  it. 
Even  at  the  highest  rate  that  a  company  charges  any  of  its 
customers,  this  factory  lighting,  it  is  argued,  must  be  unprofit- 
able ;  and  it  is  furthermore  likely  to  be  productive  of  complaint 
from  the  customer  on  account  of  high  electric  bills.  Therefore, 
in  order  to  retain  the  customer  in  a  satisfied  frame  of  mind 
for  the  profitable  long-hour  motor  business  the  use  of  "gas 
arcs"  is  recommended  for  the  general  lighting  of  the  factor}-, 
.^s  can  well  be  imagined,  the  proposition  of  advocating  gas 
lighting  was  not  unanimously  agreed  to  in  an  electric  light  con 
vention.  There  is  rooin  for  doubt  if  the  lighting  in  the 
ordinary  factory  which  does  not  run  night  shifts  is  profitable 
to  the  central-station  company,  even  at  the  very  highest  rates 
the  company  charges  any  of  its  customers.  It  is  held  that  to 
argue  that  the  company  may  have  this  extra  generating  capacity 
at  the  time  the  contract  is  taken,  is  aside  from  the  question, 
because  if  the  company  is  growing  as  it  should,  it  will  soon 
have  need  of  this  capacity  for  profitable  customers,  and  will 
then  have  to  make  additional  investment  on  account  of  having 
taken  on  its  unprofitable  factory  lighting. 


The  main  question  then  is,  whether  it  is  desirable  for  an 
electric  light  company  to  take  on  such  factory  lighting,  even 
though  it  be  unprofitable,  for  the  sake  of  motor  business  which 
may  be  obtained  along  with  it,  or  for  the  sake  of  advertising, 
or  while  awaiting  the  advent  of  a  cheaper  source  of  electric- 
light  which  will  hold  its  own  with  gas,  or  because  of  the 
chances  that  the  factory  will  subsequently  run  night  shifts  and 
change  from  an  unprofitable  to  a  profitable  lighting  customer. 
In  many  cases  the  company  must  rely  on  making  up  the  deficit 
on  lamp  business  by  profit  on  the  motor  business. 
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In  other  words,  the  factory  lamp  and  motor  load  must  be 
considered  in  a  lump  sum.  The  Detroit  practice  also  gives  the 
gas  company  good  talking  points  to  combat  electric  lighting  in 
general.  If  this  is  a  losing  class  of  business,  it  certainly  is 
very  much  to  the  central-station  company's  interest  when  it  has 
this  business  to  seek  in  every  way  to  increase  the  illuminating 
efficiency  of  a  customer's  factory  so  that  the  maximum  demand 
he  makes  on  the  central-station  during  the  peak  load  period 
may  be  kept  down.  Many  a  factory  is  lighted  with  bare  i6-cp 
incandescent  lamps  hanging  directly  in  front  of  each  workman's 
nose.  Eight-cp  lamps  covered  with  a  metal  reflector  will  give 
much  better  illumination  on  the  work  and  save  the  eyes  of 
every  workman  in  the  factory.  This  at  once  means  a  reduc- 
tion of  50  per  cent  in  the  maximum  demand  for  the  lighting 
of  individual  machines  and  benches.  One  method  of  solving 
the  whole  problem,  which  was  only  touched  upon  in  the  paper, 
but  which  in  some  cases  is  feasible,  is  to  persuade  the  cus- 
tomer to  change  his  hours  of  work  so  as  to  keep  off  the  evening 
peak  with  both  lamps  and  motors,  thus  making  a  great  change 
in  the  cost  of  serving  him. 


The  Grounding  of  Secondary  Circuits. 

Elsewhere  in  this  issue  we  print  a  letter  from  Mr.  C.  M. 
Goddard,  secretary  of  the  Underwriters'  National  Electric 
Association,  commenting  on  an  opinion  recently  expressed  in 
these  columns  to  the  effect  that  the  grounding  of  alternating 
current  secondary  circuits  should  have  been  made  compulsory 
long  ago.  In  making  this  statement,  we  were  moved  not  so 
much  by  a  desire  to  criticize  the  Electrical  Committee  of  the 
Underwriters'  Association  as  to  call  forcible  attention  to  the 
matter  in  a  way  which  would  cause  electrical  interests  in 
general  to  demand  that  grounding  be  required  in  the  National 
Electrical  Code.  From  the  underwriters'  standpoint  it  is 
doubtless  entirely  logical,  but  not  in  consonance  with  the  past 
attitude  of  the  association,  to  argue  that  safety  to  property 
rather  than  safety  to  life  is  the  only  thing  the  fire  underwriters 
can  concern  themselves  with.  We  do  not  infer  from  Mr. 
Goddard's  letter  that  the  underwriters'  committee  is  inclined 
to  take  so  narrow  a  view  of  the  situation.  It  is  true  that  the 
National  Electrical  Code  can  only  be  enforced  by  the  under- 
writers, and  that  enforcement  must  be  in  the  last  resort  by  an 
increase  in  insurance  rates  where  faulty  construction  causes 
extra  fire  hazard.  The  underwriters  have  fortunately  thus 
far  been  very  broad  in  their  policy,  and  have  called  into  con- 
ference committees  from  al^  the  national  associations  represent- 
ing electrical  interests,  in  framing  the  National  Code.  It  is 
therefore  evident  that  the  code  which  the  association  undertakes 
to  enforce  represents  something  more  than  purely  an  under- 
writers' production,  although  it  is  primarily  based  on  the 
necessity  of  reducing  the  electrical  fire  hazard. 

Coming  now  to  the  technical  points  involved,  it  may  properly 
be  argued  (as  was  stated  by  a  speaker  at  the  last  National 
l'2lectric  Light  Convention  at  Washington)  that  the  under- 
writers must  recognize  anything  which  causes  danger  to  life 
in  a  building  as  equivalent  to  an  increase  in  fire  hazard.  If  a 
non-grounded  secondary  circuit  gets  crossed  with  a  high-poten- 
tial circuit  and  a  watchman  or  other  occupant  of  the  building  is 
killed  by  contact  with  a  secondary  circuit,  there  will  be  no  one  at 
hand  to  extinguish  any  incipient  fire  that  may  be  caused  by  this 
defective  condition  of  the  building.    Indeed,  a  fire  starting  from 


any  cause  might,  by  death  of  an  occupant,  be  allowed  to  gain 
headway.  It  cannot,  therefore,  be  claimed  that  danger  to  life 
does  not  cause  any  additional  fire  risk.  As  to  the  fire  risk 
with  a  properly  grounded  as  compared  with  a  non-grounded 
secondary  circuit,  what  are  the  conditions  which  may  exist 
in  the  two  cases?  With  a  grounded  circuit  the  potential  that 
may  exist  between  secondary  wires  and  ground  is  much  less 
than  that  which  may  exist  if  the  secondary  is  not  grounded. 
The  very  existence  of  this  high  potential  on  secondary  wires 
is  likely  to  cause  the  breakdown  of  the  insulation  at  some  point 
where  it  will  cause  a  fire  and  is  obviously  an  extra  hazard. 
With  a  non-grounded  secondary  a  dangerous  arc  is  more  likely 
to  be  maintained  for  some  time  between  a  wire  and  some 
grounded  pipe  in  a  building  than  if  there  is  a  dead  ground  on 
the  secondary.  We  are  aware  that  some  electric  light  companies 
have  objected  to  grounding  secondary  circuits,  some  doubtless 
because  of  ignorance  or  carelessness  as  to  the  possible  results 
if  circuits  are  not  grounded,  or  what  is  worse,  from  sheer 
parsimony.  Others  have  feared  the  effect  on  transformers, 
believing  that  lightning  would  more  readily  puncture  the 
insulation  between  primary  and  secondary  if  the  secondary 
were  grounded.  We  can  only  say  that  if  the  insulation  between 
primary  and  secondary  is  so  weak  as  to  be  punctured  by  the 
grounding  of  the  secondary,  it  is  high  time  that  the  defective 
condition  of  the  transformer  be  found  out.  The  admission 
that  the  insulation  of  the  secondary  circuit  is  needed  to  keep 
the  transformer  from  being  punctured  is  at  once  an  admission 
that  the  transformer  insulation  is  so  weak  that  a  dangerous 
potential  is  likely  to  exist  almost  any  time  on  the  secondary 
circuit.  Now  that  grounding  has  been  so  thoroughly  tried,  one 
can  learn  from  the  answers  given  in  the  National  Electric  Light 
Association  question  box  and  other  sources  of  information 
that  any  company  which  has  tried  grounding  has  experienced 
no  unusual  troubles  from  burning  out  of  transformers  during 
thunderstorms;  and  in  fact,  some  companies  even  go  so  far 
as  to  say  that  there  is  less  trouble  from  this  source  since 
grounding  than  before.  If  the  latter  is  true,  it  would  certainly 
indicate  a  reduced  fire  hazard.  The  presence  of  a  grounded 
wire  among  the  electric  light  and  power  conductors  led  into  a 
building  should  certainly  tend  to  reduce  any  hazard  due  to 
lightning  on  these  conductors. 


The  National  Code  already  contains  some  provisions  which 
are  not  even  primarily  concerned  with  the  fire  risk.  For  ex- 
ample. Rule  I  (c),  relating  to  generators,  requires  that  those 
which  cannot  have  their  frames  insulated,  shall  be  permanently 
and  effectively  grounded  and  surrounded  with  an  insulated 
platform  so  arranged  that  a  man  must  always  stand  upon  it  in 
order  to  touch  any  part  of  the  machine.  Here  is  a  rule  which 
obviously  is  not  dependent  on  fire  hazard  for  its  insertion  in 
the  code,  except  insofar  as  the  fire  hazard  is  increased  by  the 
death  or  injury  of  the  dynamo  attendant.  Do  the  underwriters 
regard  this  rule  as  a  bluff,  or  do  they  propose  to  enforce  it? 
If  the  latter,  they  have  even  better  reason  to  enforce  a 
grounding  rule.  Wc  are  glad  that  Mr.  Goddard  has  brought 
up  this  matter,  as  we  have  sought  every  opportunity  for  some 
years  to  give  publicity  to  this  question  of  grounding  and  to 
point  out  to  central-station  companies  that  safety  to  life  of 
customers  and  freedom  from  costly  damage  suits  abundantly 
justify  and  peremptorily  demand  proper  grounding  of  secon- 
daries. 
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Programme  of  the   Edison    Convention. 

President  Alex.  Dow  has  issued  the  programme  of  the  annual 
convention  of  the  Association  of  Edison  Illuminating  Com- 
panies, to  be  held  at  Hot  Springs,  Va.,  Sept  lo,  ii  and  12.  It 
is  evident  that  the  meeting  vi'ill  compare  in  interest  with  any 
of  its  predecessors.  There  will  be  six  reports  from  special 
committees,  as  follows :  Electric  Heating,  Mr.  J.  F.  Gilchrist ; 
Incandescent  Lamps,  Mr.  J.  W.  Lieb,  Jr.;  Meters,  Mr.  J.  W. 
Cowles;  National  Code,  Mr.  W.  C.  L.  Eglin ;  Steam  Turbines, 
Mr.  C.  H.  Parker;  Storage  Batteries,  Mr.  L.  A.  P'erguson. 

In  connection  with  two  of  these  reports  it  is  expected  that 
there  will  be  special  discussions;  the  committee  on  incandescent 
lamps  being  desirous  of  obtaining  expression  of  opinion  of 
membership  as  to  the  best  policy  in  governing  repairs  of  metal- 
lic filament  lamps;  and  the  committee  on  steam  turbines  having 
arranged  for  some  statements  of  recent  experience  with  steam 
turbine  installation. 

Two  subjects  for  special  discussion  are:  "Sales  of  Industrial 
Power,"  introduction  by  Mr.  Louis  A.  Ferguson;  "Periodic  In- 
spection and  Testing  of  High-Tension  Apparatus  and  Lines," 
introduction  by  Mr.  P.  Junkcrsficld.  Papers  will  be  read  as 
follows:  'Experimental  Data  on  Illuminating  Values,"  Dr.  C. 
H.  Sharp  and  Mr.  P.  S.  Miller;  "Smokeless  Furnaces  for 
Power  Plants,"  Mr.  W.  L.  Abbott;  "Steam  Heating  from  Cen- 
tral Stations,"  Mr.  Bingley  R.  Fales;  "The  Boston  Edison  Sys- 
tem in  1907,"  Mr.  L.  L.  Eldcn;  "The  Status  of  the  Wholesale 
Customer,"  Mr.  James  V.  Oxtoby ;  "The  Raising  of  Power  Fac- 
tors and  the  Regulation  of  Potential  by  the  Use  of  Rotary 
Condensers,"  Mr.  C.  V.  Stone;  "Organization  of  an  Electric 
Supply  Company  with  Particular  Reference  to  Its  Dealings  with 
Customers,"  Mr.  R.  S.  Hale;  "The  Status  of  Municipally 
Owned  and  Operated  Lighting  Plants  in  Massachusetts,"  Mr. 
L.  R.  VVallis;  "The  Work  of  the  Electrical  Testing  Labora- 
tories," Mr.  Wilson  S.  Howell;  "A  Proposed  Electric  Mutual 
Insurance   Company — a  Report,"  Mr.   S.   C.   Mumford. 

Dr.  Charles  P.  Steinmetz  has  promised  to  talk  on  the  sub- 
ject of  "High  Potential  Disturbances  in  Electric  Circuits."  By 
request  he  will  touch  on  phenomena  recently  observed  on  under- 
ground systems  of  large  capacity. 

With  regard  to  the  important  subject  of  large  gas  engines. 
President  Dow  reports  that  he  has  been  unable  to  obtain  a  suit- 
able treatment.  The  papers  at  present  obtainable  are  either 
speculative  or  of  the  nature  of  advance  advertisement.  He 
submits,  as  a  fair  indication  of  the  present  status  of  large 
gas  engines  the  following  extract  from  a  paper  presented  by 
Mr.  Dugald  Clerk  at  the  annual  meeting  of  the  British  Asso- 
ciation for  the  Advancement  of  Science  held  in  Leicester,  Eng- 
land, July-.\ugust,  1907  :  "The  large  gas  engine  really  presents 
two  distinct  problems.  The  first  is  to  build  engines  of  large 
power  which  will  continue  to  run  effectively  and  economically 
for  long  periods  without  breaking  down,  and  the  second  is  to 
build  such  engines  at  costs  sufficiently  moderate  to  enable  the 
engines  to  compete  effectively  with  the  large  steam  engines  in 
the  matter  of  first  cost.  British  engineers  have  recognized  for 
some  time  that  the  first  part  of  the  problem  has  been  solved  to 
some  extent  on  the  Continent,  but  many  of  them  have  felt 
that  this  solution  has  involved  weights  of  material  and  costs  of 
construction  which  are  almost  prohibitive,  considering  the 
moderate  powers  obtained.  In  fact,  English  engineers  con- 
sider the  large  gas  engine  as  it  at  present  exists  both  too  heavy 
and  too  costly  for  its  power.  Personally,  I  do  not  believe  that 
sound  and  continued  commercial  success  can  be  looked  for  with 
really  large  gas  engines  until  some  better  solution  be  found 
for  their  present  constructive  difficulties. 

"Apart  from  the  questions  of  the  engines  themselves,  there 
arc  other  diftkulties  which  prevent  the  equal  competition  of 
gas  engines  with  steam  engines  for  powers,  say,  greater  than 
400  or  SCO  hp.  Coal  gas  is  too  expensive  a  fuel  for  large 
engines.  Producer  gas,  evolved  by  the  suction  producer  from 
anthracite,  air  and  steam,  effectively  meets  the  wants  of 
medium-sized  engines  up  lo  xo  horse-power,  but   the   cost   of 


anthracite  handicaps  engines  of  larger  size,  and  equal  compe- 
tition will  not  be  possible  until  better  bituminous  fuel  produc- 
ers are  designed  than  those  which  at  present  exist.  The  work 
on  the  Continent  has  not  aided  the  solution  of  the  bituminous 
fuel  producer  problem.  Practically  all  the  large  Continental 
gas  engines  are  operated  with  blast-furnace  gas.  Some  success 
has  been  attained  in  Britain  as  the  result  of  strenuous  and 
praiseworthy  efforts  of  Mr.  Mond,  Messrs.  Crossley  and  others; 
but  it  cannot  yet  be  said  that  an  entirely  satisfactory  bituminous 
producer  has  appeared.  In  my  view,  no  bituminous  fuel  pro- 
ducer can  be  considered  really  satisfactory  until  it  attains  sim- 
plicity, lightness  and  the  fewness  of  parts  of  the  anthracite 
suction  producer  which  now  forms  so  large  a  British  industry." 


Thefts  of  Electrical   Energy. 

By  some  very  clever  and  patient  detective  work,  the  New 
York  Edison  Company  has  succeeded  in  running  to  earth  and 
capturing  a  dangerous  criminal,  who  for  some  time  past  had 
been  selling  and  installing  on  its  circuits  an  ingenious  device 
for  checking  or  reversing  the  meter,  under  the  pretence  that 
it  was  a  regulator.  Some  30  or  40  ways  of  "heating  the  meter" 
are  known  and  have  been  detected,  but  this  is  admitted  to  be 
easily  one  of  the  best — or  worst.  The  electrician  in  this  case  is 
a  young  man  named  Herman  Barth,  who  seems  to  be  follow- 
ing other  nefarious  lines  also,  as  when  caught  he  had  a  bottle  of 
"knockout  drops,"  the  mere  possession  of  which  is  a  serious 
offence,  involving  a  severe  term  of  imprisonment. 

The  "regulator"  is  essentially  a  big  horseshoe  magnet  which 
fits  down  over  the  top  of  the  electric  meter,  one  leg  coming  in 
front  and  one  in  the  back  of  the  meter,  so  that  the  posi- 
tive pole  of  the  magnet  inside  the  meter  is  next  to 
the  negative  pole  of  the  "regulator's"  magnet,  and  vice 
versa.  The  "regulator"  is  then  connected  with  the  service 
wires,  and  since  its  magnet  is  more  powerful  than  the  one  in- 
side the  meter  it  makes  the  hands  turn  backward.  One  of  the 
company's  counsel  in  the  case  says : 

"These  devices  have  been  used  chiefly  in  saloons  They  are 
warranted  to  reduce  the  light  bill  more  than  half.  They  are 
usually  put  over  the  meter  late  Saturday  night,  and  by  run- 
ning a  certain  number  of  hours  thej'  reduce  the  meter  mark- 
ing for  the  previous  six  days  just  about  60  per  cent.  There  is^ 
no  danger  of  an  inspector  getting  into  the  basement  of  a 
saloon  Sunday  morning. 

"By  chance  some  user  of  the  'regulator'  left  it  on  his  meter, 
and  it  was  found  by  one  of  the  company's  inspectors.  This- 
saloon  keeper  bought  freedom  from  prosecution  by  telling  the 
name  of  the  'regulator's'  maker.  We  then  set  in  to  try  to 
catch  the  man  in  the  act  of  tampering  with  a  meter,  for  a  con- 
viction can't  be  obtained  for  simply  stealing  electricity.  There 
is  a  special  section  of  the  Penal  Code,  however,  making  it  a 
misdemeanor  for  a  person  to  interfere  with  a  gas  or  electric 
meter,  and  so  our  best  chance  was  to  actually  catch  the  maker 
of  the  'regulator'  installing  one  of  the  devices. 

"We  heard  that  a  concern  in  Clinton  Street  had  agreed  to- 
buy  a  'regulator.'  There  is  a  legitimate  device  that  is  used 
to  regulate  the  pressure  of  gas.  preventing  it  from  blowing  out 
more  than  is  actually  needed  to  supply  a  particular  jet.  Some 
people  have  been  fooled  into  thinking  that  electricity  blows  the 
same  way.  and  they  have  been  induced  to  by  'regiilators'  to- 
'save  electricity.' 

"We  told  them  that  about  the  thing  they  were  buj-ing,  and 
they  agreed  to  let  two  detectives  and  one  of  our  men  be  pres- 
ent in  the  basement  when  the  'regulator'  was  installed.  Earth, 
they  say,  came,  cut  in  on  the  meter,  explained  the  use  of  the 
device,  and  then  was  arrested.  He  wanted  $200  for  the  ma- 
chine." 

.\nother  recent  case  is  that  reported  from  Vancouver,  B.  C, 
the  details  of  which  are  furnished  us  by  Mr.  E.  Rummel.  of 
the  Columbia  Electric  Railway  Company.  Limited.  In  this  in- 
stance. Mr.  William  Davis,  the  proprietor  of  a  Turkish  bath, 
tapped  the  circuit  in  such  a  manner  that  his  meters  registered* 
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only  once  in  a  while  or  else  registered  on  that  which  carried 
with  it  a  lower  rate.  One  meter  was  for  lighting  and  the 
other  for  a  sign  and  an  electric  bath.  Mr.  Rumniel  had  noted 
that  the  bills  had  fallen  off  from  $5  a  month  to  92  cents,  and 
this  led  to  an  examination,  when  the  tampering  with  the  wires 
and  meters  was  discovered.  The  magistrate  before  w'hom  the 
case  was  brought  sentenced  the  defendant  to  si.x  months  hard 
labor,  and  said :  "This  is  a  most  contemptible  charge  to  have 
brought  against  a  man.  It  involves  sneaking  methods  because 
the  crime  or  misdemeanor  is  so  hard  to  detect.  I  have  110  doubt 
about  your  guilt  after  having  gone  into  the  evidence  thor- 
oughly." In  addition  to  this  penalty  Davis  was  lined  $75  for  a 
breach  of  the  inland  revenue  act  in  tampering  with  a  meter,  and 
is  also  liable  to  punishment  for  a  breach  of  the  city  ordinances 
and  by-laws  in  installing  electric  wires  without  a  permit. 


High-Voltage  Direct-Current  Railways. 

In  a  paper  read  before  the  Chicago  Section  of  the  A.  I.  E.  E., 
Mr.  W.  J.  Davis,  Jr.,  stated  that  1200-volt  direct-driven  rail- 
way equipments  had  been  sold  during  the  past  year  for  a  total 
of  129  miles  of  railway,  the  total  rating  of  the  motors  being 
11,700.  Each  of  the  car  equipments  includes  four  75-hp 
commutating-pole  motors.  The  roads  are  the  following :  Cen- 
tral California  Traction  Company,  69  miles,  6  cars:  Pittsburg, 
Harmony,  Xew  Castle  &  Butler,  63  miles,  12  cars;  Indianapolis 
&  Louisville,  41  miles,  10  cars:  Indianapolis,  Columbus  & 
Southern,  3   cars ;    San   Jose   &   Santa   Clara,   9   miles,   8   cars. 

The  roads  that  are  now  being  equipped  may  be  divided  into 
three  classes;  i.  i  hose  which  are  required  to  operate  on  600- 
volt  direct  current  at  full  maximum  speed  as  on  the  1200-volt 
sections ;  2.  those  which  are  required  to  operate  on  600-volt 
direct  current,  but  at  approximately  half  maximum  speed ;  and, 
3,  those  which  operate  only  on  1200  volts. 

The. first  class  requires  motors  wound  for  600  volts,  but  de- 
signed to  withstand  1200  volts  without  danger  or  flashings  or 
injury  to  the  insulation.  The  motors  are  connected  in  four- 
multiple  when  run  on  600  volts  and  in  two  parallel  groups  of 
two  motors  in  series  when  run  on  the   1200-volt  sections. 

In  the  second  and  third  classes  the  motors  may  be  wound  for 
either  600  or  1200  volts,  preference  being  given  to  the  latter  on 
account  of  the  improvement  in  the  tractive  power  at  the  slipping 
point  of  the  wheels.  In  order  to  obtain  satisfactory  commuta- 
tion qualities  and  to  prevent  tendency  to  flashing  at  the  commu- 
tator at  the  high  voltages  encountered,  all  motors  for  the  1200- 
volt  system  are  provided  with  series-wound  auxiliary  poles  lo- 
cated midway  between  the  magnetizing  poles,  and  so  propor- 
tioned as  to  neutralize  the  armature  reaction  locally  under  all 
loads.  The  additional  insulation  required  causes  the  motors  to 
weigh  from  15  per  cent  to  20  per  cent  more  for  a  given  output 
than  600-volt  motors.  This  additional  weight  is  not  due  to  the 
inter-pole  construction,  as  on  the  basis  of  e(|ual  voltages  the 
inter-pole  motor  will  weigh  about  the  same  or  a  little  less  than 
the  standard  railway  motor. 

The  control  system  is  substantially  the  same  as  that  used 
on  the  600-volt  system,  with  the  exception  of  some  slight 
changes  in  the  insulation  of  the  primary  circuits.  The  sec- 
ondary circuits  are  all  energized  at  600  volts,  as  are  also  the 
car  heaters  and  lamps,  and  for  this  purpose  a  small  motor- 
generator  is  furnished  for  use  when  run  on  1200  volts,  the 
function  being  to  change  the  voltage  to  600.  The  capacity  of 
this  motor-generator  as  furnished  with  quadruple  75-hp  equip- 
ment is  38  amperes,  which  can  provide  for  the  lighting,  heating 
and  air-pump  circuits  for  one  car,  and  the  secondary  control- 
circuit   for  a  train  of  six  cars. 


Programme    of     the     Canadian 
Association. 
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tions.  The  programme  of  the  association  shows  that  an  e.\.- 
cellent  meeting  may  be  expected  ne.xt  week.  The  arrange- 
ments have  been  made  by  a  local  committee  comprising  ^lessrs. 
Henry  D.  Bayne,  chairman;  Aid.  Sadler,  J.  W.  Pilcher,  L.  J. 
Belnap,  E.  F.  Sise,  Watson  Jack  and  D.  McDould.  Registration 
headquarters  will  be  at  the  secretary's  office  in  the  Canadian 
Society  of  Civil  Engineers'  Building,  413  Dorchester  Street, 
West. 

The  programme  is  as  follows:  Wednesday,  Sept.  11 — 9:30 
a.  m.  fleeting  of  managing  committee.  10 :30  a.  m.  Opening 
session ;  minutes ;  president's  address ;  reports  and  communica- 
tions. II  a.  m.  "Electric  Heating  and  Cooking  Devices,"  by 
Mr.  .\.  B.  Lambe.  Afternoon  session. — 2  p.  m.  "Trials  of  the 
Operating  Man,"  by  Mr.  M.  A.  Sammett;  "Three-Wire  Gen- 
erators," by  ilr.  B.  T.  McCormick;  question  box.  Evening — 
Visit  to  the  electrical  exhibition. 

Thursday,  Sept.  12. — Morning  session. — 9:30  a.  m.  "High 
Tension  Insulators  from  an  Engineering  and  Commercial 
Standpoint,"  by  Mr.  Clarence  E.  Delafield;  "The  Value  of  the 
Xernst  Lamp  to  the  Central  Station,"  by  Mr.  A.  E.  Fleming ; 
"Incandescent  Lamps,"  by  Mr.  J.  M.  Robertson;  question  box. 
Afternoon  session. — 2  p.  m.  "Frazil  and  Anchor  Ice :  The 
Difficulties  They  Cause  at  Hydraulic  Plants ;  Some  Remedies," 
by  Mr.  John  Murphy;  "The  Load  Factor,"  by  Mr.  R.  M.  Wil- 
son. In  the  afternoon  a  tea  will  be  provided  for  the  ladies  at 
the  Royal  St.  Lawrence  Yacht  Club.  4 :30  p.  m.  Executive 
session.     Evening.     Theater  party. 

Friday,  Sept.  13. — Morning  session. — 9:30  a.  m.  "Modern 
Lighting  Transformers,"  by  Mr,  G.  P.  Cole;  "The  Responsi- 
bility of  Electric  Companies  for  .\ccidents,"  by  Mr.  George  H. 
Montgomery;  naming  of  standing  committees;  next  place  of 
meeting;  unfinished  business,  .\fternoon.  Special  cars  will  be 
provided  to  the  race  track.  Particulars  in  programme  of  en- 
tertainment.    Evening.     Visit  to  Dominion  Park. 


Inspection  of  Meters. 


Details  have  already  been  given  in  these  columns  of  the  elec- 
trical exhibition  at  Montreal,  in  connection  with  which  the  Cana- 
dian Electrical  .Association  and  kindred  bodies  will  hold  convcn- 


.\t  .\lbany  on  .Aug.  29  the  Public  Service  Commission,  in  the 
second  district,  conferred  with  representatives  of  electric 
lighting  interests  of  Xew  York  state  for  the  purpose  of  prepar- 
ing plans  for  a  system  of  inspection  and  marking  of  electric 
meters.  .\  nominating  committee  was  named  to  select  a  com- 
mittee to  prepare  rules  and  regulations  whereby  the  spirit  of  the 
law  will  he  lived  up  to.  I:  was  agreed  that  these  proposed  rules 
and  regulations  should  be  formulated  so  as  to  afford  ample 
protection  to  the  customers  and  at  the  same  time  not  work  any 
undue  hardships  to  the  companies. 

This  committee  was  selected  this  afternoon  by  the  nominal 
ing  committee:  T.  R.  Real,  Poughkeepsie ;  Arthur  Williams. 
Yonkers ;  C  R.  Hnntly.  Buffalo;  Las  Taber,  Moravia:  L.  E. 
Imlay,  Xiagara  Falls ;  G.  W.  Cunningham,  Elmira ;  F.  B.  H. 
Paine,  Buffalo;  J.  C.  Langdell,  Albany;  R.  M.  Searle,  Roches- 
ter: Prof.  Robb,  Troy:  H.  J.  Blakeslce,  Syracuse,  and  J.  M. 
Sheehan,   Xewburgh. 

The  new  committee,  after  it  has  prepared  rules  and  regula- 
tions, will  submit  them  to  the  commission  for  approval.  The 
commission  reserves  the  right  to  make  whatever  changes  it 
deems  necessary.  In  the  conference  Chairman  Stevens,  of  the 
commission,  read  that  section  of  the  Public  Service  Commis- 
sions act  which  provides  that  all  meters  shall  be  inspected,  ap- 
proved and  stamped  or  marked  by  an  inspector  of  the  com 
mission  before  being  used. 

"I  am  compelled  to  say."  said  Chairman  Stevens,  "that  this 
somewhat  drastic  provision  of  the  statute  we  have  up  to  this 
time  found  ourselves  entirely  unable  to  comply  with.  The  diffi- 
culties in  putting  it  in  force  need  not  be  detailed  at  this  time, 
but  in  attempting  to  put  it  in  force  we  desire  to  follow  precisely 
the  same  course  that  we  arc  following  with  all  other  subjects 
which  come  before  us  for  our  action,  and  that  is  to  confer  witli 
the  persons  interested,  learn  all  of  the  practical  difficulties,  lake 
advice  and  counsel  and  shape  our  rules  and  regulations  so  thai 
they  will  make  and  create  no  hardship  whatsoever  and  at  the 
same  lime  will  insure,  when  the  statute  is  finally  put  in  opera 
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tioii,  as  near  a  perfect  compliance  with  its  spirit  as  it  is  possible 
to  create." 

The  same  important  subject,  as  already  noted,  has  been  up 
for  consideration  in  the  lirst  district — Greater  New  York — 
where  there  are  probably  125,000  electric  meters  to  be  dealt 
with,  on  consumers'  circuits,  and  in  the  inspection  of  which  the 
companies  already  employ  probably  200  men. 


Progress  in   High-Efficiency   Lighting  Units 
in   Ohio. 


Messrs.  C.  C.  Collins  and  A.  X.  Cope,  of  Columbus,  Ohion,  in 
k  report  made  at  the  Ohio  Electric  Light  Association  convention, 
Aug.  21,  gave  the  results  of  answers  to  a  number  of  questions 
sent  out  to  central-station  companies  in  the  state  regarding 
the  use  of  new  high-efficiency  electric  lamps  of  various  kinds. 
The  compilation  covers  answers  from  ig  companies.  The  com- 
mittee fears  that  in  some  cases  higli-cfficicncy  units  are  con- 
demned for  high  renew'al  cost,  when  the  fault  is  entirely  with 
4hc  central-station  company's  poor  voltage  regulations ;  though 
the  company  be  loath  to  admit  it.  Central  stations  using  the 
3. 1 -watt  incandescent  lamp  report  low  maintenance  cost,  so 
that  if  maintenance  costs  are  high  it  must  be  due  to  poor 
regulation,  which  makes  it  very  expensive  to  operate  any  type 
of  lamp.  The  flaming  arc  lamp  is  used  by  15  of  the  19  com- 
panies, but  its  use  is  very  restricted,  being  equal  to  only  38  kw. 
The  magnetite  lamp  is  used  by  two  companies  for  street  light- 
ing. Its  adaptability  is  shown  by  the  satisfaction  which  it  is 
giving  and  by  extremely  low  rates  secured  by  cities  using  them. 
The  Cooper-Hewitt  lamp  is  used  by  five  of  the  companies,  its 
use  being  limited  to  photograph  galleries,  printing  offices  and 
machine  shops.  No  Moore  tubes  are  in  use.  Twelve  com- 
panies are  using  the  Gem  lamp.  This  lamp  seems  to  be  in  very 
general  use.  Two  companies  are  using  the  tantalum  lainp.  One 
company  is  using  the  tungsten  lamp.  The  Nernst  lamp,  like  the 
Gem,  is  in  very  general  use,  li  of  the  19  companies  using  it. 
The  average  number  of  glowers  per  lamp  is  three.  The  re- 
plies indicate  that  we  may  expect  a  life  from  magnetite  lamp 
electrodes  of  180  hours ;  from  the  Gem  lamp  of  500  to  600 
hours,  and  from  the  Nernst  lamp  600  to  700  hours.  Seven 
companies  of  the  19  are  using  a  3.5-watt  carbon  filament  lamp, 
due  in  the  majority  of  cases,  to  poor  regulation  of  voltage. 
Every  company  replying  states  that  an  increase  in  revenue  has 
been  noticed  after  introducing  high-efficiency  units.  It  is  very 
evident  that  business  has  been  secured  which  could  not  have 
been  gotten  in  any  other  way.  The  replies  in  regard  to  voltage 
regulation  arc  very  vague  and  indicate  that  sufficient  attention 
is  not  being  given  this  most  important  factor. 

In  the  discussion  President  Engel  said  that  it  appeared  from 
the  report  that  the  larger  cities  had  taken  up  the  high-efficiency 
units  like  the  Gem  and  Nernst  lamps  very  freely  and  with 
more  or  less  success,  but  the  smaller  stations  had  not  been 
heard  from.  One  member  cited  a  case  in  his  city  where  a 
merchant  substituted  four  tantalum  lamps  instead  of  ten  com- 
mon lamps  for  window  lighting  and  is  using  them  more  hours 
per  day,  paying  the  central-station  company  more  money  and 
being  better  satisfied.  Roth  the  Gem  and  tantalum  lamps  are 
pleasing  customers.  The  result  of  400  installed  by  this  station 
has  been  to  broaden  the  peak. 

Mr.  F.  W.  Willcox,  of  the  General  Electric  Company,  said 
that  the  new  incandescent  lamps  had  the  advantage  that  there 
is  no  antiquaiion  or  writing  off  of  first  cost  each  year  because 
there  is  no  depreciation  besides  the  renewal  cost.  Future  im- 
proved lamps  will  fit  present  sockets  and  reflectors.  The  Gem 
lamp  costs  so  little  more  than  the  ordinary  carbon  lamp  that 
the  manager  of  a  station  can  furnish  it  on  the  same  basis  of 
renewals  as  the  ordinary  lamp.  He  suggested  that  central  sta- 
tions furnishing  free  renewals  of  ordinary  lamps  could 
furnish  customers  using  tantalum  lamps  entirely  with  free 
renewals  at  an  additional  cost  of  0.5  to  i  cent  per  kw-hour. 
•  A  similar  course  could  be  pursued  with  regard  to  the  tungsten 
.lamp,  the  renewal  cost  of  which  would  be  still  higher  than  the 


tantalum.  Another  plan  would  be  to  make  a  fixed  maintenance 
charge  per  month  to  tantalum  lamp  users.  Although  there  is 
at  present  no  complete  data  as  to  the  life  service  of  the 
tantalum  lamp,  a  maintenance  charge  of  5  cents  per  month 
would  amply  cover  it.  In  some  way  or  other  the  central 
station  should  maintain  the  control  of  the  lamp,  because  the 
ordinary  user  does  not  know  how  and  will  not  take  proper  care 
of  the  maintenance  of  his  lamps.  The  service  should  be  kept 
up  to  standard  by  intelligent  care  on  the  part  of  the  station. 
The  well-known  delicacy  of  the  tungsten  lamp  filament  was 
simply  a  temporary  trouble  that  will  be  overcome.  The  Wels- 
bach  mantle  is  fragile,  but  the  difficulty  has  been  practically  met. 
The  life  of  the  Gem  filament  lamp  has  been  materially  improved 
the  past  year  as  the  result  of  steady  and  careful  work.  If  it 
is  possible  to  produce  a  Gem  filament  of  an  efficiency  of  2  watts 
per  candle,  it  would  be  a  lamp  which  by  reason  of  its  low  cost, 
strength  and  flexibility  of  use  would  perhaps  be  a  very  serious 
competitor  of  the  metal  filament  such  as  the  tungsten  and 
tantalum.  How  far  the  carbon  filament  of  two  watts  per 
candle  would  lead  the  tungsten  would  depend  upon  the  cost  of 
the  tungsten.  With  the  tungsten  lamp  having  an  efficiency  three 
times  that  of  the  ordinary  carbon  filament  lamp,  a  tremendous 
advance  is  realized.  Asked  as  to  the  life  and  depreciation  in 
candle-power  of  the  tungsten  multiple  lamp,  Mr.  Willcox  said 
that  it  was  too  early  to  know  what  these  lamps  would  do,  as 
there  have  not  been  enough  of  them  used.  The  life  seemed  to 
be  in  the  neighborhood  of  1000  hours  with  a  candle-power  mani- 
tained  within  90  per  cent  of  the  original,  but  further  experience 
might  change  these  figures.  The  tungsten  lamp  had  not  yet 
been  listed,  but  would  unquestionably  cost  more  than  the  tan- 
talum. By  using  the  lamp  in  the  larger  sizes,  the  cost  would 
not  be  so  great  as  in  the  smaller  sizes,  but  it  costs  nearly  as 
much  to  make  a  small  lamp  as  a  large  one.  It  was  unfair  to 
compare  the  cost  of  a  new  device  like  the  tungsten  lamp  with 
the  cost  of  an  ordinary  carbon  filament  lamp,  which  is  made 
more  effectively  and  cheaply  in   small   sizes. 

Mr.  Otto  Foell,  chief  engineer  of  the  Xernst  Lamp  Company. 
expressed  the  opinion  that  there  was  no  immediate  need  for 
a  higher-efficiency  lamp  than  a  multiple-glower  Xernst,  from  the 
central-station  manager's  point  of  view.  The  central-station 
manager  needs  a  lamp  which  he  can  maintain  with  advantage 
to  himself.  He  then  compared  a  40-cp,  50-watt  tungsten  lamp 
obtainable  in  large  quantities  at  $1.10.  with  an  average  life  of 
1000  hours,  to  one  of  the  new  iio-watt  higher-efficiency 
Xernst  lamps.  The  maintenance  cost  per  kw-hour  for  the  tan- 
talum lamp  would  amount  to  2.2  cents ;  that  of  the  Xernst  lamp 
0.5  cent.  He  stated  that  two  of  the  tungsten  lamps  were  equiva- 
lent to  one  of  the  iio-watt  Xernst  lamps,  but  he  gave  no 
candle-power  for  the  Nernst  lamp.  He  did  not  believe  that  the 
tungsten  lamp  could  be  manufactured  commercially  in  the  near 
future ;  which  was  borne  out  by  the  fact  that  tungsten  lamps 
are  now  on  the  market  to  operate  four  in  series  on  110  volts; 
a  tacit  admission  that  if  there  was  a  chance  of  the  tungsten 
lamp  being  perfected  for  multiple  operation,  this  would  not 
have  been  done.  There  was  no  higher-efficiency  lamp  than  the 
Xernst  available  .vhich  permitted  of  uniformity  in  design 
throughout  an  installation.  Mr.  Willcox  replied  that  the  Xernst 
lamp  had  the  disadvantages  of  high  initial  investment  cost 
and  a  maintenance  more  difficult  than  the  incandescent  lamp. 

Mr.  C.  H.  Davis,  of  the  Xernst  Lamp  Company,  claimed  that 
on  the  basis  of  candle-power,  the  cost  of  one  and  two-glower 
lamps  was  about  the  same  as  that  of  the  Gem  lamps  with  their 
necessary  equipments.  Mr.  Willcox  promptly  showed  that  this 
was  not  the  case. 


Points  on    Residence  Wiring  and  New-Bu.'ii- 
ness  Getting  from  the  Ohio  Convention. 


The  Ohio  Electric  Light  .Association,  at  its  Toledo  conven- 
tion in  .\ugust,  devoted  considerable  time  to  a  discussion  of 
plans  for  securing  the  wiring  of  residences  and  to  the  question 
of  allowing  outside  contractors  to  do  the  wiring,  as  compared 
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with  wiring  by  central-station  companies  themselves.  As  to  the 
best  general  policy  for  a  company,  the  usual  conflict  of  opinion 
occurred.  Some  thought  that  the  wiring  was  best  done  by  the 
central-station  company ;  others  thought  it  best  to  leave  this  to 
a  local  contractor  when  a  reliable  contractor  can  be  induced  to 
locate  in  the  town.  One  member  reported  considerable  profit 
on  wiring  business  for  the  past  few  years,  and  thought  the 
company  might  as  well  make  this  profit  and  do  a  contracting 
business  as  to  let  some  outsider  do  it.  Others  did  wiring  simply 
because  they  could  get  no  reliable  contractor  to  locate  in  the 
town.  Some  amusing  instances  were  given  of  unsatisfactory 
and  even  fraudulent  work  done  by  contractors.  In  one  case 
wires  had  simply  been  stuck  through  the  plaster  at  the  outlets 
and  there  were  no  circuits.  In  order  to  determine  the  practice 
of  the  companies  represented,  a  vote  was  taken,  with  the  result 
that  it  appeared  that  21  companies  did  wiring  contracting  and 
\2  did  not  do  wiring.  The  following  are  among  the  special 
offers  different  companies  are  making  to  secure  residence  cus- 
tomers, taken  from  convention  discussions  and  from  conversa- 
tion with  different  central-station  men : 

Massilhii,  Ohio. — Mr.  W.  E.  Russell  reported  that  at  Massillon, 
a  tow"n  of  15,000,  there  are  no  wiring  contractors.  The  Massil- 
lon Light,  Heat  &  Power  Company  does  all  the  work  in  that 
line.  It  offers  to  wire  a  small  house  free,  provided  the  house 
owner  will  pay  a  minimum  bill  of  $1.50  a  month  for  two  years; 
figuring  that  it  will  cost  $9  to  wire  the  house.  The  ordinary 
minimum  bill  is  $1 ;  so  this  allows  50  cents  monthly  to  pay  for 
the  wiring.  If  the  customer  does  not  want  to  pay  $1.50  for 
two  years,  he  can  have  the  option  of  $1.25  for  four  years.  In 
this  way  120  new  customers  had  been  taken  on  in  the  last  two 
months  and  a  half. 

Wdmingtou.  Ohio. — Mr.  J.  C.  Martin,  of  Wilmington,  bought 
a  municipal  plant  February,  1903,  with  159  customers  on  the 
books  and  15  or  20  not  on  the  books,  who  had  not  been  paying. 
There  were  no  power  customers.  He  has  secured  a  400-hp 
motor  load  and  is  driving  the  largest  auger-bit  factory  in  the 
United  States  and  a  number  of  other  factories.  One  cus- 
tomer who  raises  poultry  uses  electric  power  for  his  grinding 
machines,  wood  saws,  churns,  etc.,  all  from  the  same  motor. 
The  number  of  customers  has  increased  from  159  to  700.  There 
is  one  local  contractor,  but  the  company  never  bids  against  him. 
The  customers'  wiring  applications  consist  of  two  schedules. 
Under  Schedule  .\  is  included  everything  that  is  properly 
chargeable  to  the  wiring,  from  the  fuse  plug  to  the  point  where 
the  wires  come  through  the  ceiling.  Under  Schedule  B  are 
switches,  chandeliers,  drops  or  whatever  lighting  apj^liances  the 
customer  has.  If  the  aggregate  of  .^  and  B  is  $25,  of  which  A 
is  $15  and  B  $10,  the  customer  pays  $25  and  the  collector  re- 
ceipts for  it.  .\\.  the  bottom  of  the  schedule  he  certifies  that 
the  customer,  having  paid  his  bill,  is  entitled  to  a  credit  of  $15 
to  apply  against  all  future  lighting  bills.  The  meter  is  read 
monthly,  but  no  bill  presented  until  the  customer  has  exhausted 
his  credit  memorandum  under  Schedule  A.  In  the  meantime 
the  family  has  contracted  the  habit  of  using  electricity.  They 
are  always  urged  to  take  irons  and  as  many  devices  as  possible 
that  consume  current.  It  wrutld  take  two  or  three  years  to 
educate  them  up  to  these  under  a  different  introduction  plan. 
When  the  credit  memorandum  is  used  up  the  customer  is  sur- 
prised, but  has  formed  a  habit  that  he  will  not  get  over. 

Cleveland,  Ohio. — Mr.  J.  Kermode  gave  an  interesting  account 
of  recent  developments  in  the  movement  to  get  old  houses  wired, 
which  began  in  Cleveland  some  time  ago  and  was  reported 
upon  at  the  1906  Ohio  convention.  The  company,  last  year,  after 
extended  investigation  arrived  at  an  average  price  per  outlet 
for  wiring  the  different  rooms  of  houses  of  different  kinds,  and 
a  schedule  of  these  average  prices  was  adopted  for  the  taking 
of  contracts.  It  is  easy  to  get  new  houses,  but  difficult  to  get 
the  old  ones  where  the  fixtures  are  already  in  for  gas.  A 
company  can  always  get  business  by  extending  its  lines,  but  it 
is  hard  to  increase  the  business  on  old  lines.  For  that  reason 
a  liberal  policy  is  desirable  in  the  wiring  of  old  houses.  The 
Cleveland  Electric  Illuminating  Company  formerly  had  solici- 
tors working  to  secure  the  wiring  of  old  residences  exclusively. 


1  hese  solicitors  took  contracts  for  wiring  at  the  rates  pre- 
scribed by  the  printed  schedule,  this  schedule  bein^  given  in 
these  columns  in  the  issue  of  Sept.  15,  1906.  The  central-sta- 
tion company  would  then  turn  these  contracts  over  to  various 
electrical  contractors  in  the  city  to  carry  out.  .\s  the  payments 
were  made  on  the  installment  plan,  the  central-station  company 
had  to  pay  the  contractors  a  15  per  cent  bonus  for  carrying  the 
accounts  for  one  or  two  years.  This  plan  is  now  being  changed. 
The  company  has  withdrawn  its  solicitors  and  the  electrical 
contractors  are  putting  20  men  in  the  field  soliciting  on  old 
houses.  Instead  of  paying  the  contractors  a  bonus  for  carry- 
ing this  account,  the  contractor  must  get  his  counteract  bonus 
out  of  the  price  charged  the  customer.  The  company,  to 
counteract  this  extra  price,  agrees  to  credit  the  customer  on  his 
monthly  bills  up  to  an  amount  equal  to  15  per  cent  of  the  cost 
of  his  wiring  if  the  wiring  is  taken  at  a  price  corresponding 
to  the  schedule.  If  the  contractor  takes  the  wiring  at  a  lower 
price,  the  customer  still  gets  the  benefit  of  a  credit  of  15  per 
cent  on  the  schedule  price.  The  company  helps  the  contractor 
by  advertising,  circular  letters,  etc.  The  result  of  experience 
so  far  is  that  solicitors  will  average  about  one  customer  per 
day.  The  cost  of  securing  these  customers,  including  solicit- 
ing, advertising  and  miscellaneous  expenses,  is  about  $4  each, 
though  at  the  beginning  of  the  campaign  it  was  $6.  .\bout  600 
houses  have  been  wired  on  the  installment  plan  in  Cleveland 
during  the  past  year,  of  which  only  two  owners  failed  to  pay. 
One  of  these  was  a  real  estate  man,  and  in  another  case  the 
house  changed  hands  and  the  new  owner  refused  to  pay  for  the 
wiring  ordered  by  the  original  owner. 


Report  on   Electric   Heating   Devices. 

.\  report  was  made  by  Mr.  Mathias  E.  Turner,  of  Cleveland, 
to  the  Ohio  Electric  Light  Association  convention,  Aug.  21,  on 
"Electric  Heating  Devices,"  its  scope  being  confined  to  electric 
heating  appliances  for  household  purposes.  It  is  the  custom 
generally  for  central-station  companies  to  advertise  and  sell 
these  appliances,  but  the  time  should  not  be  far  distant  when 
electric  heating  devices  will  be  so  well  advertised  and  their 
uses  so  well  understood  that  they  will  be  sold  in  large  quanti- 
ties as  other  household  utensils  are  sold  by  department  and 
other  stores.  It  will,  however,  before  that  time  be  necessary 
for  the  manufacturers  to  build  a  much  more  durable  and  eco- 
nomically operated  Une  of  goods.  Mr.  Turner  has  thought  best 
to  refer  to  these  defects  in  detail  in  the  apparatus  with  which 
he  has  had  experience  during  the  present  year. 

The  first  general  criticism  is  that  most  electric  heating  de- 
vices are  too  slow  in  heating.  What  is  needed  is  higher  tem- 
peratures during  the  first  few  minutes,  and  if  necessary  to  get 
it,  to  use  more  current  for  a  shorter  space  of  time.  The  sec- 
ond general  criticism  is  that  the  methods  used  for  attaching 
the  appliances  to  the  electric  circuit  must  be  improved.  It  is 
desirable  that  the  attachment  be  a  flexible  cord,  removable 
both  from  the  heating  appliance  and  the  circuit,  with  a  simple, 
durable  plug  for  making  the  connection  and  disconnection  to 
the  heating  appliance,  which  does  not  necessitate  the  burning 
of  hands  or  the  upsetting  of  the  vessel's  contents  and  will  not 
continually  open  or  short-circuit.  In  the  laundry,  immersion 
coils  are  practical  for  boiling  clothes  in  the  clothes  boiler,  the 
chief  objection  to  their  use  being  the  danger  of  severe  shocks 
where  the  laundry  floor  is  wet.  Laundry  irons  of  6-lb.  weight 
and  single  heat  are,  perhaps,  best  adapted  to  general  household 
use.  A  switch  located  on  the  iron  is  a  simple  and  effective 
improvement  over  the  former  nielhod  of  heat  regulation  for 
ironing  different  materials. 

Criticizing  electric  cooking  outfits,  he  limits  himself  u>  hi!^ 
own  experience  in  catering  to  the  wants  of  a  number  of  pur- 
chasers of  complete  cooking  sets.  In  these  cases  the  type  of 
outfit  advised  was  an  oak  table  with  a  slate  switchboard  at  the 
back  and  an  oak  raised  shelf  at  the  side  for  the  oven.  The  table 
legs  were  equipped  with  well  adjusted  castors.  On  the  back 
of    the   switchboard   was   an   asbestos-lined    cabinel    containing 
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(lie  fuses.  »In  front,  three  base  receptacles  for  single  heat  ap- 
pliances and  four  three-point  plug  attachments,  were  set  in 
flush  with  the  slate.  Above  these  connecting  points  were 
placed  three  snap  switches  indicating  "off"  and  "on,"  and  four 
ihree-heat  snap  switches  indicating  "oflf,"  "low,"  "medium," 
"high."  Flexible  cords  i8  ins.  long  were  provided,  having  at 
the  circuit-connecting  end  Ilubbell  plugs  for  single-heat  cords 
and  three-pronged  plugs  with  handles  for  three-heat  cords. 

Manufacturers  are  developing  two  distinct  types  of  cooking 
outfits:  One  in  which  the  portable  appliances  are  connected 
to  a  tabic  similar  to  that  described;  and  one  in  which  sta- 
tionary heating  disks  are  designed  much  like  the  ordinary  gas 
range,  the  difference  only  being  that  disks  are  used  in  place  of 
flame  burners.  It  may  be  that  neither  of  these  types  is 
best.  Possibly  sectional  shelves  mounted  with  switches,  con- 
nectors and  disks,  and  capable  of  easy  connection  end  to  end 
or  above  and  below  each  other,  may  offer  a  much  more  flexible 
method,  adaptable  to  extension  from  a  very  small  cooking  out- 
fit, as  the  need  for  a  larger  outfit  increases  in  many  families. 

The  electric  oven  with  heaters  top  and  bottom,  is  a  superior 
baker,  but  decidedly  wasteful  of  heat.  A  chef  proficient  in 
electric  cooking  stated  that  it  was  the  best  baker  he  had  ever 
used.  But  this  one  piece  of  apparatus  wastes  so  much  heat 
that  through  it  electric  cooking  development  is  somewhat  re- 
tarded. The  oven  should  be  very  much  better  heat  insulated ; 
it  should  be  deeper;  its  door  should  be  at  the  narrower  end  and 
fitted  practically  air  tight  when  closed ;  it  should  be  easy  to 
dean ;  it  should  heat  to  a  sufficiently  high  temprature  in  about 
lo  minutes  and  maintain  a  temperature  suitable  for  most 
baking  purposes  for  several  hours,  consuming  not  more  than 
250  watts — which  it  will  do  if  properly  constructed. 

Ill  a  particularlj'  well  equipped  kitchen,  an  electric  cooking 
outfit  replaced  a  gas  range,  excepting  only  a  vertical  gas  broiler ; 
later  a  vertical  electric  broiler  (so-called  restaurant  size)  was 
tried.  A  voluntary  testimonial,  given  below,  indicates  the  suc- 
cess : 

"This  is  the  first  time  I  have  found  to  write  and  tell  you 
about  the  electric  broiler.  I  have  tried  fish,  chops  and  steaks, 
and  in  each  experience  success  was  the  word.  \o  smoke,  no 
smell,  no  flame.  I  think  it  quite  the  best  of  all  the  electrical 
utensils  that  I  have  tried  for  you.  I  intend  to  keep  it,  and 
would  ask  you  to  get  me  one  extra  wire  broiler,  as  in  steady 
cooking  two  are  needed." 

This  particular  type  of  vertical  broiler  is  one  of  the  best  de- 
signed cooking  appliances  of  any  kind  that  has  come  to  the 
notice  of  your  reporter. 

Hot  water  always  available  i.s  requisite  in  all  households. 
Until  recently  it  has  only  been  possible  to  obtain  a  sufficient 
quantity  of  hot  water  for  wasliing  purposes  by  means  of  im- 
mersion coils  or  similar  devices  which  are  bothersome  to  use, 
and  this  has  made  it  necessary  for  would-be  exclusive  users 
of  electricity  to  obtain  hot  water  by  other  means.  Lately 
t-here  has  been  put  on  the  market  an  instantaneous  electric 
water  heater.  This  device,  together  with  all  the  other  electri- 
cal heating  appliances — more  or  less  perfected — now  enables  us 
lo  specify  in  the  house  building  plans  (where  we  are  per- 
mitted by  prospective  customers)  special  heating  circuits  and 
single-pipe  water  systems,  for  the  exclusive  use  of  elec- 
tricity in  all  the  duties  usually  performed  by  other  illuminants 
and  fuels,  excepting  winter  interior  heating,  which  we  must 
still  allow  the  furnace  to  do. 

It  is  pertinent  for  your  reporter  to  say,  that  in  so  far  as  his 
experience  goes,  it  is  at  present  inadvisable  for  central  sta- 
tions to  accept  niainifacturers'  "Complete  Cooking  and  Heat- 
ing Outfits,"  but  rather  to  build  up  their  own  sets,  each  piece 
being  selected  from  the  manufacturer  who  may  be  making  the 
best  article  for  the  particular  work  it  will  be  called  upon  to 
perform. 

It  is  very  necessary  to  the  rapid  development  of  electric  cook- 
ing and  heating,  that  these  pioneer  electric  outfits  give  as  little 
trouble  as  possible  to  the  users  of  them. 

It  was  not  possible  lo  obtain  from  all  the  users  of  electrical 
cooking  oultite    'lata  relative  to  the  .Tver.ii;v  luimbiT  of  ptM>oii< 


in  each  household,  etc.,  by  reason  of  many  families  using  these 
outfits  being  away  from  the  city  on  a  vacation.  Reliable  data 
were,  however,  collected  from  11  homes  using  complete  cook- 
ing outfits,  as  given  in  the  accompanying  table : 

Full       .-Vvcragt  No.       .Average  Average     All  or  Partly 

Number.        Months  People     Kw-hours  Used  Per  Month      Electric 


of  Use. 

Cookedfor. 

Per  Month. 

Per  Person. 

Cooking. 

6 

7 
3 

% 

•34 

23 

all 
all 

5 

3 

62 

t2l 

all 

i-i 

24 

all 

[ 

3 

34 

1 1 

partly 

2 

5 

tl 

9 

partly 

2 

7 

partly 

2 

4 

40 

10 

partly 

4 

6 

34 

6 

partly 

8 

360 

45 

partU- 

1 

9 

t 

partly 

20 

S55 

28 

all 

42 

6S4 

.6 

partly 

1209 

2u 

total 

'Includes  launrlry  ironing  and  water  heating. 
^Includes  laundry  ironing. 

The  above  number  of  families  using  electric  cooking  outfits 
exclusively  is  too  small  to  draw  any  definite  conclusions,  yet 
it  would  indicate  that  we  might  expect  with  the  growth  of  this 
branch  of  the  business  an  increased  energy  consumption  of 
from  100  to  200  kw-hours  per  residence  per  month. 

In  Cleveland  a  two-rate  method  is  used  for  billing  residences. 
The  result  is  that  electric  heating  generally  receives  the  bene- 
fit of  the  secondary  or  lower  rate.  In  fact,  the  cooking  in  all 
the  II  residences  cited  was  done  at  a  5-cent  rate.  The  expense 
under  these  conditions  compares  favorably  with  artificial  gas. 

To  illustrate  how  popular  electrical  energy  consuming  de- 
vices are  becoming  in  the  home,  there  were  sold  in  Cleveland 
by  the  Illuminating  Company  during  the  12  months  preceding 
last  June,  over  iioo  electrical  heating  devices.  This  was  done 
through  the  eflforts  of  one  salesman,  and  newspaper  advertising. 
There  are  now  being  sold  over  100  such  devices  a  month  with- 
out the  aid  of  any  direct  solicitation.  In  addition  to  this,  sup- 
ply dealers  have  been  selling  their  quota  in  the  city. 

DISCUSSION. 

Prof.  F.  C.  Caldwell,  of  Ohio  State  University,  thought  that 
the  cost  of  cooking  and  heating  devices  for  the  kitchen  must 
be  reduced,  as  there  is  no  place  where  there  is  a  greater  de- 
sire to  economize  than  in  kitchen  appliances.  Lagging,  or  heat 
insulation,  is  one  of  the  things  that  ought  to  be  improved.  Here 
the  amount  of  heat  necessary  to  heat  up  the  lagging  is  a  seri- 
ous matter.  Where  a  heating  device,  like  an  oven,  is  started  in 
the  morning  and  kept  at  the  same  temperature  for  a  length  of 
time,  that  does  not  cut  so  much  figure.  He  suggested  that 
good  results  might  be  obtained  by  double-jacketing  the  oven 
and  establishing  a  vacuum  between  the  jackets,  to  be  secured 
by  a  small  air  pump  attached,  upon  which  a  few  strokes  could 
be  taken  daily,  sufficient  to  maintain  the  vacuum. 

Mr.  J.  Kermode,  of  Cleveland,  said  the  only  trouble  experi- 
enced ^vith  electric  irons  had  been  on  a  lot  of  98  2JO-voU  irons 
in  a  clothing  factory  where  the  irons  kept  burning  out,  and  it 
was  finally  discovered  that  the  pressers  in  dampening  cloth 
were  putting  too  much  water  on  it  and  the  large  amount  of 
steam  ruined  the  insulation  where  the  cord  and  connecting  post 
came  together  behind  the  handle. 

Mr.  Martin  reported  100  irons  in  use  in  a  town  of  700  cus- 
tomers. Only  eight  or  ten  of  these  had  been  returned  for  re- 
pairs, some  of  which  were  damaged  by  bad  usage  by  being 
waxed  and  the  wax  afterward  being  scraped  oflF  with  a  knife- 
blade.  He  estimated  that  for  a  family  of  six  the  iron  is  worth 
$1  a  month  to  the  central  station.  It  is  one  of  the  best  energj- 
consumers  the  station  has. 

Mr.  Plaice,  of  New  Bremen,  said  that  he  started  in  1905  with 
12  irons  on  a  flat  rate  of  75  cents  per  month  for  a  family  of 
five  and  5  cents  for  each  additional  member.  He  lost  10  out 
of  these  12  the  first  year  and  concluded  it  was  bad  business. 
The  second  year  he  put  everything  on  a  meter  basis  and  put 
out  50  irons  last  year,  losing  but  three  out  of  that  number. 
This  year  he  had  80  connected,  and  so  far  had  not  lost  one. 
Fighty  per  cent  of  these  irons  are  rented.  Ho  thought  the 
manufacturer  should  provide  a  better  cord,  thus  obviating  pres- 
ent   .niiioy.iiK-e    tbrouch    repeated    calls    to    make    cord    repairs 
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In  connecting-up  irons  he  did  not  allow  the  customer  to  put 
them  on  a  general  lighting  circuit.    He  put  in  a  special  drop. 

President  Engel  said  that  many  customers  want  to  use  the 
iron  in  other  rooms  than  the  kitchen.  His  company  requires 
that  the  customer  put  in  a  knife  switch  with  a  receptacle  on 
the  wall  close  to  the  switch  for  attaching  the  plug  from  the 
iron. 

Mr.  Grabhill  said  that  his  company  had  installed  a  number  of 
irons  to  be  used  by  two  or  three  families  in  one  flat,  using  one 
laundry  in  common.  Circuits  were  run  so  that  this  iron  could 
be  used  on  the  individual  meter  of  the  customers,  the  switch 
for  each  customer  being  locked  in  some  manner. 

Mr.  Rust,  of  Greenville,  said  it  was  his  company's  practice 
to  use  a  pendant  switch  with  the  iron  and  instruct  customers 
never  to  turn  the  iron  off  at  the  socket,  but  to  use  the  pendant 
switch.  He  encouraged  customers  to  use  the  iron  in  any  room 
in  the  house. 


CURRENT  NEWS  AND  NOTES. 


DARING  WIRE  r//£Fr.—.\t  4  a.  m.  the  lamps  were  lighted 
on  the  circuits  at  Norwood,  Mass.,  recently.  No  sooner 
had  the  current  been  shut  off  than  thieves  climbed  the  poles 
and  got  away  with  half  a  mile  of  copper  wire.  Old  linemen 
are  suspected,  as  the  job  was  a  clean  one.  Init  the  police  have 
been  unable  to  find  any  traces. 


CRIME  .-iXD  LIGHT. — Chief  Shippy,  of  the  Chicago  police 
force,  is  quoted  as  saying  that  lamps  at  all  alley  entrances  in 
the  more  populous  parts  of  the  city  would  make  it  possible  for 
the  police  to  make  Chicago  "as  peaceful  as  a  country  village." 
The  Chicago  Record-Herald,  commenting  on  this,  says  that 
the  city's  official  poverty  has  done  it  as  much  harm  in  prevent- 
ing the  complete  lighting  of  the  streets  as  in  any  other  way. 


THE  TELEGRAPH  STRIKE  seems  to  be  slowly  petering 
out.  The  latest  news  is  that  in  Te.xas  the  Postal  employees  have 
hoisted  the  white  flag,  and  are  trying  to  get  back  their  old  posi- 
tions in  large  numbers.  President  Roosevelt  has  denied  em- 
phatically the  rumors  as  to  his  intention  to  intervene.  Mean- 
time the  operators  have  raised  their  demand  for  an  increase  of 
wages  to  25  per  cent.  The  Long  Island  Railroad  has  granted 
its  operators  an  advance  of  about  $5  a  month,  applicable  to 
both  station  operators  and  tower  signal  men.  taking  effect  Oct. 
I.  Cases  of  violence  on  the  part  of  strikers  are  reported  from 
one  or  two  points,  but  at  the  main  offices  in  the  great  cities 
quietude  prevails,  and  there  is  no  outward  sign  of  any  trouble. 


LIGHTING  OF  GROSSE  POINT  FARMS.— The  aristo- 
cratic .niburb  of  Grosse  Point  Farms,  near  Detroit,  has  a 
street  about  11,200  ft.  long,  facing  the  lake,  with  houses  on 
one  side  only.  This  street  is  .ibout  to  be  lighted  with  5.5- 
ampere  series  so-cp  Gem  lamps,  two  of  which  will  be  placed 
on  each  pole.  There  will  be  41  poles  of  ornamental  iron  con- 
struction in  the  11,200  ft.  The  spacing  will  be  irregular  in 
order  to  conform  to  the  frontage  of  the  different  estates  along 
the  street ;  the  location  of  poles  being  agreed  upon  by  the 
commissioner  of  public  works  and  the  property  owners  im- 
mediately interested.  The  wires  will  be  underground  in 
a  bituminizcd  fiber  conduit.  Later  on  tungsten  series  lamps  of 
the  same  current  and  candle-power,  but  of  lower  voltage,  will 
probably  be  substituted. 


HEATING  PAPER  DRYERS.— Auempt?^  are  being  made 
ill  France  to  use  electricity  in  the  heating  of  paper  dryers, 
and  to  dispense  with  steam  in  the  cylinders.  -As  the  cylinders, 
with  electricity,  have  no  pressure  of  stcani  to  bear  and  no 
~leam  pipes  they  can  be  made  lighter.  The  present  style  of 
cylinder  can,  if  is  said,  be  transformed  for  using  the  new  mode 
of  heating  by  simply  placing  a  fixed  electrical  resistance  in 
the  center,  at  the  point  formerly  occupied  by  the  direct  fire 
in  primitive  systems.  The  extremities  of  the  cylinder  are  closed 
to  prevent  loss  of  heat.     If  there  is  room  it  is  considered  pref- 


erable to  place  the  resistances  against  the  internal  metal  walls 
of  the  cylinder.  One  notable  advantage  of  this  new  system 
is  said  to  be  the  ease  with  which  the  temperature  of  the  cylinder 
can  be  regulated  while  in  operation.  Taking,  for  instance, 
the  case  of  a  machine  producing  60  kilos.  (132  pounds)  of 
paper  per  hour,  and  supposing  that  the  paper  reaches  the  dryers 
with  50  per  cent  of  water  to  be  vaporated,  the  electric  system 
is  thus  seen  to  be  capable  of  evaporating  30  kilos.  (66  pounds) 
of  water  per  hour.  So  as  not  to  injure  the  paper  progressive 
drying  is  recommended,  three  cylinders  being  used  of  the 
respective  temperatures  of  70  deg.,  loo  deg.  and  130  deg.,  C. 
(158  deg,  212  deg.  and  266  deg.,  F.).  The  total  power  needed 
is  35  horse-power,  supposing  the  cylinders  to  be  of  equal 
diameter  and  to  need  respctively  9,  12  and  14  horse-power. 
It  is  remarked  that  this  seems  rather  a  large  consumption  of 
electrical  power,  but  as  paper  mills  have  often  a  large  amount 
of  hydraulic  power  at  their  disposal  this  fact  is  not  regarded 
as  being  of  much  practical  importance. 


LIGHT  A  LUXURY. — One  of  the  fundamental  reasons 
given  for  subjecting  public  service  corporations  to  regulation  of 
price  is  that  light  is  a  necessity  that  everybody  must  have;  and 
hence  sumptuary  legislation.  But  the  New  York  Tribune  points 
out  that  this  is  not  true,  because  there  are  enough  hours  of 
daylight  to  leave  the  hours  of  darkness  free  from  occupation 
and  artificial  illumination.  "There  are,  no  doubt,  many  things 
which  must  be  done  at  night.  That  is  to  say,  there  are  special 
operations  which  must  be  performed  at  night,  such  as  the 
printing  of  morning  newspapers,  and  there  are  others  which 
must  be  kept  going  all  through  the  24  hours,  in  darkness  as 
well  as  light.  But  the  great  mass  of  human  activities  could 
be  done  exclusively  during  hours  of  daylight.  The  common 
theory  is  that  eight  hours  constitute  a  full  day's  work.  Well, 
in  our  latitude,  there  is  no  time  of  year  when  there  are  not 
more  than  eight  hours  of  actual  sunlight.  On  the  shortest  day 
of  the  year  there  are  nearly  nine  hours  between  sunrise  and 
sunset,  and  on  the  longest  day  there  are  more  than  fifteen  and 
a  half  hours.  Vet  at  all  times  a  considerable  amount  of  work 
which  could  just  as  well  be  done  by  daylight  is  done  by  lamp- 
light, and  enormous  sums  are  spent  for  artiticial  liglit 
in  the  evenings  to  make  up  for  the  loss  of  wasted  daylight  in 
the  mornings.  In  a  readjustment  of  activities  so  as  to  utilize 
more  daylight  and  avoid  the  need  of  so  much  lamp- 
light, there  would,  of  course,  be  no  diminution  of  the 
hours  of  sleep,  but  merely  some  shifting  of  their  place  in  the 
circuit  of  the  day." 

TELEPHONE  SERUICE— In  1897,  on  the  tirst  of  July, 
there  were  18,943  telephone  stations  in  the  book  of  the  New 
York  Telephone  Company  in  Manhattan  and  the  Bronx.  Ten 
years  later  there  were  234.185  stations,  a  tremendous  gain  in 
the  ten  years  of  215,242  stations,  or  1136  per  cent.  July  i. 
1897,  the  minimum  rate  for  600  calls  on  a  direct  line  was  $90 
per  annum.  Ten  years  later,  on  July  I,  1907,  the  minimum 
rate  for  the  same  service  was  only  $48  per  annum.  This  is  a 
reduction  of  $42,  or  46  per  cent  in  the  ten  years.  The  rates 
for  extra  calls  have  suffered  a  big  reduction  in  the  ten-year 
period  above  mentioned.  Extra  calls  in  1897  were  ten  cents, 
whereas  the  charge  for  extra  calls  is  now  only  five  cents.  This 
is  a  reduction  of  50  per  cent.  A  material  item  in  the  cost  of 
furnishing  telephone  service,  is  the  compiling  and  furnishing  of 
a  telephone  directory  to  each  of  the  subscribers  three  times 
a  year.  Ten  years  ago  this  was  not  a  very  serious  matter,  as 
only  19,000  copies  had  to  be  prepared,  but  the  directory,  with 
its  present  list  of  about  235,000  names  in  Manhattan  and  the 
Bronx  alone,  has  become  such  a  ponderous  volume  that  its 
preparation  and  distribution  engages  the  entire  time  of  a 
large  force  of  employees.  If  the  books  which  were  distributed 
in  May.  this  year,  were  placed  one  on  lop  of  the  other,  laid  flat, 
they  would  make  a  pile  about  seven  and  one-quarter  miles 
high.  In  fact  if  they  get  much  larger  sonic  change  will  have 
to  be  made,  as  the  type  is  even  now  too  small  to  be  read  with 
ease  by  the  average  citizen. 
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LIVE  WIRES. — It  is  generally  supposed  that  all  the  methods 
of  getting  in  contact  with  a  live  wire  have  been  found  out 
But  there  is  a  new  one,  in  ballooning.  At  Xutley,  X.  J.,  last 
week,  the  parachute  of  a  balloonist  caught  in  the  wires,  which 
the  performer  seized,  but  the  shock  caused  him  to  let  go  of  his 
hold  and  fall  to  the  ground,  a  distance  of  20  ft.  He  appears  to 
have  escaped  with  his  life. 


ABSORPTION  OF  CAPITAL.— The  London  Statist  pub- 
lishes figures  showing  that  in  the  seven  years  from  1897  to  1904, 
the  British  municipalities  were  the  great  absorbers  of  new 
capital.  Railway  debt  rose  from  923  millions  sterling  to  1054 
millions.  Government  debt  rose  from  645  millions  to  794. 
These  increases  were,  respectively,  131  and  149  millions.  But 
municipal  debt  rose  from  303  millions  to  469,  being  an  increase 
of  no  less  than  166  millions. 


A  DENVER  ORGANIZATION.— The  members  of  the 
School  of  Gas  and  Electric  Practice,  conducted  by  the  Denver 
Gas  &  Electric  Company,  Mr.  Henry  L.  Doherty,  president,  have 
recently  organized  a  social  and  athletic  club  to  promote  good 
fellowship  among  the  college  men  engaged  in  engineering  work 
in  Denver.  The  society  is  known  as  the  "El  Diablo  Club,"  and 
is  composed  of  about  30  members,  representing  the  following 
colleges  and  schools :  Dublin,  Clarkson,  Queen's,  Cornell, 
Columbia,  Lehigh,  Lafayette,  Georgia  Tech.,  Purdue,  Rose, 
Michigan,  Illinois,  Wisconsin,  Missouri,  Colorado,  Ohio  State, 
Washington  State,  California  and  Armour. 


THREE-PHASE  ARC  LAMP.— Among  recent  patents  on 
arc  lamps  is  one  to  Mr.  Guido  Semenza,  of  Milan,  Italy,  on  an 
arc  lamp  for  three-phase  currents,  which  rests  upon  the  em- 
ployment of  a  carbon  of  special  shape.  The  specification  states 
that  when  three  cylindrical  and  parallel  carbons  are  employed 
in  a  three-phase  lamp,  the  arc  formed  at  the  lower  extremity 
changes  position  continually  by  rising  and  falling  in  the  space 
located  between  the  carbons,  thus  giving  very  unsatisfactory  re- 
sults. The  carbons  described  in  the  patent  have  about  a  third 
part  of  the  cylindrical  surface  replaced  by  a  flat  surface.  In  the 
lamp,  the  flat  surfaces  face  each  other,  and  with  this  arrange- 
ment it  is  stated  that  an  arc  is  obtained  which  satisfactorily  re- 
mains at  the  base  of  the  carbons,  and  their  use  allows  a  con- 
struction of  a  commercial  three-phase  arc  lamp  capable  of 
working  even  on  frequencies  as  low  as  25  and  15. 


ANTI-SPARKING  DYNAMO  WINDINGS.— A  recent 
patent  granted  to  Mr.  Walter  J.  Richards,  of  Norwood,  Ohio, 
describes  an  improvement  in  connection  with  auxiliary  or 
commutating  or  interpole  windings  of  dynamos.  These  windings 
have  usually  been  connected  at  series  with  the  armature,  the 
current  variation  in  them  and  in  the  armature  thus  being  pro- 
portional. It  is,  however,  sometimes  desirable  that  the  current 
in  the  commutating  winding  shall  vary  at  a  different  ratio  than 
the  armature  current,  particularly  when  the  machine  is  operated 
near  its  maximum  load,  in  which  case  the  magnetic  saturation 
curve  rises  much  more  slowly  than  the  current.  In  order  to 
control  the  ratio  between  armature  and  commutating  current, 
resistances  are  placed  both  in  series  and  in  shunt  with  the  com- 
mutating winding  and  arranged  so  as  to  be  varied  with  the 
variation  of  the  main  current  to  cause  the  commutating  wind- 
ing to  rise  and  fall  proportionately  more  rapidly  than  the  cur- 
rent in  the  armature  winding. 


A  CHINESE  MUSEUM.— v.  S.  Consul  W.  T.  Gracey,  of 
Tsingtau,  calls  attention  to  the  commercial  museum  at  Tsin- 
anfu,  recently  visited  by  him,  and  states  that  American  busi- 
ness men  might  possibly  find  it  to  be  of  value  in  advertising 
and  exploiting  their  goods  in  China,  as  is  now  done  to  a  large 
extent  by  the  English  and  Germans.  The  museum  contains 
mainly  maps,  globes,  diagrams  illustrating  physiography, 
geology,  astronomy,  natural  history,  models  of  buildings,  speci- 
mens of  manufactures,  natural  history  specimens,  models  of 
engines,   electrical   apparatus,   etc.     One  of   the  most   effective 


exhibits  is  a  working  model  of  an  electric  railway,  beside 
which  stands  a  model  dredge,  also  worked  by  electricity. 
Models  of  a  circular  saw,  pump,  etc.,  are  worked  by  the  same 
battery.  A  German  firm  has  supplied  the  museum  with  a 
complete  electrical  plant  for  200  lamps  at  cost  price  in  order  to 
bring  its  manufactures  to  the  knowledge  of  the  Chinese.  An- 
other firm  has  supplied  a  complete  acetylene  gas  plant,  with 
which  the  buildings  are  partially  lighted. 


COOLING  DYNAMOS  AND  MOTORS.— Recenl\y  a  num- 
ber of  patents  have  appeared  describing  means  for  cooling 
motors  and  dynamos  in  order  to  increase  their  capacity.  Since 
the  rating  of  a  dynamo  or  motor  depends  upon  its  rise  in  tem- 
perature in  operation,  practicable  cooling  means  whereby  the 
heat  may  be  carried  off  which  otherwise  would  increase  tem- 
perature will  enable  a  machine  to  be  operated  successfully  at 
loads  even  greatly  in  excess  of  the  normal  load.  The  patents 
thus  far  issued  have  been  related  more  particularly  to  motors 
for  electric  railway  service,  but  on  Aug.  20  a  patent  was  issued 
to  Mr.  L.  E.  Underwood  on  means  for  cooling  dynamos,  and 
particularly  those  in  which  the  moving  parts  are  enclosed  more 
or  less  completely  to  protect  them  from  dust  and  moisture. 
The  means  employed  consists  of  sheet  metal  tanks  located  in 
the  space  between  adjacent  polar  projections,  the  tanks  being 
connected  with  a  reservoir  of  water  without  the  machine.  As 
the  water  in  the  interpolar  tank  becomes  warm,  a  circulation 
is  set  up,  and  colder  water  replaces  that  which  has  been 
warmed. 


ARC-LAMP  ELECTRODE.— A  recent  patent  granted  to 
Samuel  P.  Wilbur,  of  Wilkinsburg,  Pa.,  describes  a  composite 
electrode  for  arc  lamps  which  is  stated  to  overcome  the  diffi- 
culty encountered  from  the  slag  forming  during  the  operation  of 
the  lamp,  preventing  an  arc  from  being  re-established  should  it 
be  extinguished.  This  difficulty  has  been  due  to  the  fact  that  when 
the  arc  is  extinguished  the  slag  hardens  into  an  electrical  non- 
conductive  substance  forming  projections  which  prevent  electri- 
cal contact  of  the  electrodes  when  the  latter  are  swung  together. 
The  means  adopted  to  avoid  this  difficulty  consists  in  coating 
the  facing  sides  of  the  electrodes  with  a  ridge  or  a  series  of 
projections  consisting  of  a  conductive  material  suitable  to  the 
establishment  of  a  stable  arc,  and  so  arranged  as  at  all  times  to 
over-reach  the  slag  formation  on  the  electrode  proper;  conse- 
quently, when  the  electrodes  are  swung  together  contact  is  first 
made  between  the  ridges  or  projections,  thereby  permitting  the 
establishment  of  the  arc.  On  separation,  the  arc  travels  to  its 
normal  position  along  the  lower  ends  of  the  electrodes.  The 
type  of  lamp  to  which  these  electrodes  are  applicable  is  that  in 
which  either  parallel  or  converging  electrodes  are  employed. 

OWNERSHIP  AT  MONROE,  LA.— The  reports  from 
Monroe,  La.,  show  that  the  municipal  ownership  craze  in  that 
town  has  worn  itself  out,  leaving  behind  a  burden  of  deb;  and 
bad  investment.  A  special  correspondent  at  New  Orleans  says : 
"The  little  city  of  Monroe,  La.,  has  at  last  awakened  from  a 
dream  to  the  discovery  that  municipal  ownership  is  a  far  more 
serious  problem  than  it  thought  when  it  accidentally  stumbled 
into  it  a  few  years  ago.  At  first  'everything  was  lovely.'  The 
praise  and  advertising  Monroe  got  were  pleasant  and  it  was 
very  proud  of  its  municipal  street  railway,  light  and  water 
works  and  its  other  municipally  owned  plants,  and  of  the  great 
distinction  of  being  the  first  city  in  Louisiana  to  lead  the  way 
on  the  new  politico-economic  path.  .Ml  these  improvements 
were  applauded  to  the  skies,  and  the  most  brilliant  stories  of 
their  success  were  sent  broadcast  over  the  country.  The  ma- 
chinery has  been  long  enough  in  operation,  two  to  four  years, 
to  test  it.  It  is  now  frankly  admitted  that  it  is  not  working  as 
well  or  as  smoothly  as  it  did  originally,  and  the  taxpayers  and 
public  generally  are  complaining  of  the  increased  taxation,  the 
heavy  and  greatly  increased  city  debt,  the  poor  municipal  ser- 
vice rendered,  the  excessive  cost  for  such  service,  which  have 
come  with  municipal  ownership."  The  Monroe  Star  is  hot  in 
its  denunciation  of  the  state  of  affairs. 
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The  50,000-Volt  Line  of  the  Taylor's  Falls- 
Minneapolis   Power  Transmission. 

IX  the  first  issue  of  the  Electrical  World  for  July  was  an 
article  descriptive  of  the  power  plant  at  Taylor's  Falls,  on 
the  St.  Croix  River,  which  was  recently  erected  to  supply 
the   Minneapolis   General   Electric   Company  with   power.     The 
present  article  takes  up  the  50,000-volt  transmission  line  which 
connects   tliis   power   plant   with   Minneapolis.     This   line   is  40.6 


POLE    LINE. 

A  right  of  way  60  ft.  wide  was  purchased  for  the  entire  line. 
The  right  of  way,  however,  is  not  fenced  in,  and  farmers  are 
allowed  the  use  of  the  land  just  as  before  the  purchase.  The 
general  direction  of  the  line  is  northeast  and  southwest,  so 
that  it  cuts  diagonally  across  all  fields.  As  the  highways  fol- 
low the  section  and  half-section  lines,  the  nearest  highway  zig- 
zags across  the  line  from  one  end  to  the  other.  As  the  country 
is  dotted  with  small  lakes,  a  number  of  these  had  to  be 
crossed,   and    for   such    crossings   steel   towers   were   employed. 


FIG.    I. — STRAIGHT  LINE   CO.N  Sim  i.  I  lox    A.\D   TELEPHONE  BOOTH. 

miles  long  and  is  designed  to  carry  the  total  present  capacity 
of  the  Taylor's  Falls  plant — namely,  10.000  kilowatts — with  a 
line  loss  of  6  per  cent  and  a  voltage  drop  of  10  per  cent.  It 
is  built  in  almost  an  air  line  from  the  west  side  of  the  St. 
Croix  River  and  Taylor's  Falls  to  a  sub-station  at  the  city 
limits  of  Minneapolis.  At  the  Minneapolis  sub-station  are 
step-down  transformers  for  reducing  from  47,500  to  13,800 
volts.  From  this  sub-station  the  transmission  is  at  13.800 
volts   to  the   various   stations   and   sub-stations   of  the    Minne- 
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fIG.    J. — LINE   CONilRUCIION    AT   GUYED   POLE. 

Fig.  I  is  from  a  photograph  of  the  typical  straight-line  con- 
struction. This  shows  also  one  of  the  telephone  booths.  Fig. 
5  is  a  drawing  showing  the  dimensions  on  a  standard  straight- 
line  pole.  The  separation  between  wires  is  6  ft.  The  conduc- 
tors are  No.  4-0  stranded,  semi-hard-drawn  copper.  A  four- 
pin  telephone  cross-arm  is  placed  7  ft.  below  the  transmission 
line.  The  poles  are  set  from  100  ft.  to  120  ft.  apart  and  vary 
in  length  according  to  the  local  conditions  and  contour  of  the 
country  from  40  ft.  to  60  ft.,  the  object  of  this  being,  of  course. 


Ill,     3      -LINE    CROSSING    RAILROAD    CUT. 

apolis  General  Electric  Company.  The  Minneapolis  distribut- 
ing system  and  the  work  of  preparing  to  receive  and  distribute 
Taylor's  Falls  power  in  Minneapolis  will  be  the  -ubject  of  a 
later  article. 


FIG.    4. — TRANSroSITION    POLE. 

to   avoid   too  sudden   changes   in   the   level   of   the   conductors. 

The   following  pole   dimensions   were  specified : 

For  a  length  of  40  ft Tops     8  ins.,  bulls   15  ins. 

For  a  length  of  50  f I Tops     9  ins.,  bulls  1 6  int. 

For  a  length  of  60  ft Tops   10  ins.,  bulls   18  ins. 
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The  cross-arm  braces  are  of  ij^  In  x  3/16  in.  angle  iron  3 
ft.  -y^  ins.  long. 

The  main  transmission  cross-arms  are  7  ft.  4  ins.  long  and 
5  ins.  X  7  ins.  in  section.  There  are  in  all  12  telephone  booths 
in   40.6   miles   of  line.     There   is   a   patrolman's   cottage  at   the 


construction  used  at  a  railroad  crossing  at  a  cut.  Fig.  8  is  a 
drawing  of  the  same  construction  giving  dimensions  and  foun- 
dation details  for  use  when  crossing  a  narrow  stream.  Fig.  4 
shows  the  arrangement  at  the  transposition  of  the  transmission 
conductors.     A    transposition   of  one-third    turn    occurs   every 


I  lOS.    5,   6,    7    AND  8.— 

lialfvvay  point,  the  other  patrolmen  living  at  Taylor's  Falls 
and  Minneapolis.  For  crossing  lakes  four  sizes  of  steel  towers 
are  used — 40  ft.,  45  ft.,  50  ft.  and  60  ft.  in  height.  These  were 
made  by  the  Acrmotor  Company,  of  Chicago,  and  are  shown 
in  some  of  the  accompanying  illustrations.  Conductors  are 
spaced  7  ft.  apart  on  towers.  There  are  27  steel  towers  on  the 
line  on  account  of  the  large  number  of  bogs  and  lakes  to  be 
•crossed.  Tlie  telephone  wire  is  No.  10  semi-liard-drawn  cop- 
per. Double  cross-arms  are  used  at  all  curves  and  pro- 
nounced changes  in  the  profile. 


VARIOUS    TYPES    OF    POLES. 

3V2  miles.  A  double  pole  is  used  for  this  purpose.  The  tele- 
phone line  is  transposed  every  tenth  pole.  Fig.  9  shows  a 
pair  of  steel  towers  at  the  crossing  of  Leedholm  Lake.  The 
process  of  raising  a  60-ft.  steel  tower  is  shown  in  Fig.   10. 

INSULATORS    AND    PINS. 

The  transmission  line  insulator  used  is  known  as  S.  &  \V. 
No.  I,  made  by  Locke.  A  cross-section  of  this  insulator  is 
shown  in  Fig.  11.  It  consists  of  four  parts  held  together  with 
neat  cement.  These  insulators  are  shipped  in  crates  assembled. 
but  without  pins.  The  crates  were  provided  with  holes  just 
the  right  size  to  take  in  the  pin.  The  cementing  in  of  pins 
was  done  before  the  insulators  were  uncrated,  the  crate  thus 
serving  the  purpose  of  a  template  to  hold  the  pins  in  position 
while  the  cement  dried.  The  insulator,  as  seen  by  the  draw- 
ing, is  I2;4  ins.  high  by  14  ins.  in  diameter  over  all.  The 
four  parts  were  tested  before  assembling  with  a  60-cycle,  aoo 
kilovolt-ampere  testing  set.  The  top-piece  withstood  a  test 
pressure  of  60,000  volts;  the  second  shell,  40,000  volts;  the 
third  shell,  50,000  volts,  and  the  fourth  inner  shell  or  center. 
50.000  volts.  The  assembled  insulator  without  cement  was 
tested   at   120.000   volts. 

The  strain  insulators,  as  shown  in  the  guy-wire  in  the  illus- 
trations, consist  of  pieces  of  oak  2'/i  ins.  x  2'-»  ins.  and  30  ins. 
long,  boiled   in   linseed   oil.     .A   tie-wire  of  Xo.   2  solid   copper 


KIG.     9. — STEEL    TOWERS     ON     LEEDHOLM     L.\KE. 

Fig.  2  is  from  a  photograph  of  the  line  construction  at  a 
guyed  pole  at  which  the  cross-arms  and  pins  are  double.  Fig. 
6  is  a  drawing  of  the  construction  of  such  a  pole,  showing 
the  maU<--up  of  the  guy  in  detail.     Fig.  3  shows  the  double  pole 


I  lu      10 — R.MSlNij    .\    (X)-FT.    TOWER. 

is  used   for  fastening  the   Xo.  4-0  stranded  conductor  on   the 
50,000-volt  insulators. 

The    insulator    for   the   telephone   line   is   a   double   petticoat 
J300-volt    porcelain    insulator   placed    •>"    .t    l.viwt    :iiii    with    .i 
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white-pine  cross-arm.     The  cross-arms  of  the  transmission  line 
are  of  fir,  unpainted. 

The  pins  for  the  transmission  insulators  are  made  from  2-in. 
extra  heavy  steel  pipe,  with  ends  swedged  down  for  cementing 
into  the  insulators.  Fig.  12  shows  the  pin  used  on  the  cross- 
arms.  This  pin  is  held  by  a  bolt  passing  at  right  angles 
through  the  cross-arm.  The  pins  used  on  the  pole  tops  have 
their  lower  ends  flattened  so  as  to  bolt  against  the  pole.  Fig. 
13  shows  the  pole-top  pin.  Two  pins  out  of  every  lOO  are 
tested  and  must  stand  a  lateral  strain  of  2000  lbs.  applied  at  a 
point  I   in.  above  the  top  without  yielding. 

LIGHTNING    PROTECTION. 

Few  transmission  lines  have  had  so  much  attention  given 
them  as  regards  lightning  protection.  Minnesota  thunder- 
storms are  very  severe,  and  it  was  felt  that  with  a  line  of  so 


fresliets    which    caused 
of   the  power  house,   the 
transmission   line    was    finished    some    time   in   advance    of    the 


considerable    uncertainty.      Owing 
unexpected   delays   in   the  completion 


FIG.     14. — CHOKE    COILS. 

Other  work,  and  this  gave  opportunities  for  some  experiments 

with    lightning    protection    apparatus    during    the  summer    of 

1906.     Mr.   X.  J.   Neall.  of  Boston,  the  specialist  in  lightning 


KOSS-SECTIONAL    ELEVATION    OF    INSULATOR. 


-HORN    TYPE    LIGHTNING    ARRESTER. 


much  importance,  upon  which  the  electric  light  and  power  ser-      protection,  lias  been  acting  as  consulting  engineer  of  this  part 
vice  of  a  great  city  might  be  dependent,  there  was  every  rea-      of  the  work. 


HG.     12.  —  CROSS  -  ARM 
INSfLATOR    PIN. 


INSILATOR 
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son  for  obtaining  the  best  in  lightning  protection.  Of  the 
lightning  protection  appli.inces  about  to  be  described,  many  arc 
of  a  partially  experimental  nature  and  have  been  put  up  with 
a    view   to   detcmiiniiK?   pr.inl^   .nboiK    which    llirrr    is    .it    prrsrni 


FIC.      I'J — WATKR-dH.rMN     kKSISTAX(  K. 

At  each  end  of  the  line  and  in  the  middle  born-type  light- 
ning arresters  have  been  installed  in  accordance  with  Fig.  15. 
.\  rectangular  cross-arm  frame  is  built  between  four  poles 
and    tbi-   tinr.^.irv    iiisiTl.-itnr,    mounted    on    these    cross-arms. 
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The  horn  spark-gap  is  adjustable  from  o  in.  to  12  ins.  Under- 
neath the  arrester  is  a  platform,  also  mounted  on  transmission 
insulators. 

A  water-column  resistance  can  be  inserted  in  the  series 
with  a  ground  wire  from  this  arrester,  this  water  col- 
umn resistance  being  described  later.  The  choke  coil  used  in 
connection  with  lightning  arresters  is  shown  in  Fig.  14.  There 
is  also  a  platform  under  these  choke  coils,  so  that  the  paper 
in  the  tell-tale  spark-gaps,  which  are  placed  in  shunt  around 
choke  coils,  can  be  renewed.  A  tell-tale  spark-gap  which  has 
been  used  in  large  numbers  in  getting  records  of  static  dis- 
charges on  this  line  is  shown  in  Fig.  18.  Fig.  17  shows  the 
framing  used  in  connection  with  the  adjustable  spark-gaps,  tell- 
tale spark-gaps  and  fuses  installed  for  obtaining  records  on 
discharges. 

The  water-column  resistance  before  referred  to,  which  can 
be  used  in  series  with  the  ground  wire  of  the  horn  arrester,  is 
shown  in  Fig.  16.  It  consists  of  three  galvanized  iron  tanks 
or  funnels,  one  for  each  leg  of  the  circuit.    These  are  mounted 


Oil-Engine     Driven     Power     Plant     ot 
Pittsfield    Electric   Company. 


tht 


The  Pittsfield,  Mass.,  Electric  Company  recently  placed  in 
regular  service  in  that  city  an  interesting  oil-engine  driven  elec- 
tric plant.  The  station  is  located  on  the  north  shore  of  Silver 
Lake  and  almost  one-half  mile  from  the  business  center.  The 
plant  supplements  the  equipment  of  the  company's  older  steam 
station  on  Renne  Avenue  in  the  heart  of  the  city,  and  the  possi- 
bilities are  that  the  electrical  output  of  the  old  plant  will  be 
more  and  more  superseded  by  that  of  the  new  station  if  the 
machinery  in  the  latter  installation  continues  its  present  excel- 
lent record.  The  company  does  a  large  exhaust  steam  heating 
business  in  the  cold  season,  so  that  it  is  unlikely  that  the  Renne 
Avenue  station  will  be  entirely  given  up,  even  though  the  new 
plant  may  be  expanded  far  beyond  its  present  limits. 

The  new  station  building  is  73  ft.  6  in.  long  and  60  ft.  wide  in- 
side; the  walls  are  of  concrete  block?  built  up  in  two  tiers,  the 
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FIG.    17. — SPARK-GAP  FRAMING. 

on  transmission  insulators  and  each  is  connected  to  the  ground 
wire  from  a  horn  arrester.  In  the  bottom  of  these  tanks  are 
four  nozzles,  one  or  all  of  which  can  be  turned  on  according 
to  the  amount  of  water-column  resistance  it  is  desired  to  in- 
sert. 

Water  from  these  nozzles  falls  into  a  grounded  iron  pan. 
This  iron  pan  can  be  adjusted  in  height,  as  shown  by  the 
drawings,  being  suspended  on  pulley  blocks.  The  water  sup- 
ply is  piped  to  the  arrester  tanks  by  pipes  discharging  several 
feet  above  the  tank.  For  purposes  of  obtaining  records,  every 
pin  on  every  third  pole  of  the  transmission  line  has  been 
grounded  through  a  tell-tale  spark-gap.  Several  experimental 
schemes  of  overhead  grounds  have  also  been  installed  on  dif- 
ferent portions  of  the  line  to  determine  the  best  construction. 
One  form  of  overhead  ground  is  to  place  a  grounded  wire  at 
the  center  of  the  transmission  wire  triangle.  Another  plan 
has  been  to  place  grounded  wires  directly  above  the  two  lower 
wires  of  the  triangle.  Still  another  plan  has  been  to  place  a 
lightning  rod  on  each  pole  with  its  point  above  the  top  wire  of 
the  transmission  triangle.  This  lightning  rod  is  fastened  to 
the  pole,  and  is  bent  out  around  the  top  transmission  wire  to 
keep  it  a  safe  distance  away.  Another  lightning  rod  scheme 
installed  is  that  of  placing  lightning  rods  on  separate  poles 
set  alongside  the  transmission  line,  the  rods  extending  about 
25  ft.  above  the  level  'of  the  top  transmission  wire.  Tell-tale 
spark-gap  boxes  are  inserted  in  all  ground  wires.  The  line 
is  looked  after  by  four  patrolmen. 

Stone  &  Webster,  of  Boston,  are  general  managers  of  the 
property  and  did  the  engineering  and  constructing,  both  on 
the  power  plant  and  the  transmission  system. 


FIG.   18. — TELL-TALE  GAP. 

total  thickness  of  the  walls  being  2  ft.  The  foundations  con- 
sist in  the  main  of  a  bed  of  concrete  3  ft.  thick  extending  be- 
neath the  entire  building.  Concrete  blocks  were  used  on  account 
of  their  being  cheaper  than  brick ;  they  were  made  on  the  site 
of  the  building  by  a  Pettijohn  machine.  The  building  is 
trimmed  with  terra  cotta,  the  lower  section  of  the  outside  walls 
being  rough  finished.  Construction  was  begun  on  June  11,  1906, 
and  the  station  was  placed  in  partial  service  on  the  night  of 
Oct.  S,  1906.  .\s  yet  only  one  generating  unit  has  been  in- 
stalled, but  space  is  available  for  a  second  without  enlargement 
of  the  building.  The  plans  call  for  future  enlargement  of  the 
building  to  140  ft.  x  73  ft.  6',<  ins. 

A  side  track  of  the  Boston  &  Albany  Railroad  extends  parallel 
to  the  north  wall  of  the  station,  and  all  the  fuel  oil  is  handled 
upon  this  spur.  .\  concrete  retaining  wall  was  built  behind  the 
station  building  to  hold  the  side  track  in  place,  the  track  being 
considerably  above  the  level  of  the  ground  upon  which  the  sta- 
tion stands.  Fuel  oil  is  stored  outside  the  plant  in  three  6000- 
gal.  tanks.  These  tanks  are  filled  by  gravity  from  the  oil  cars 
run  upon  the  siding,  and  from  the  tanks  the  oil  is  piped  into 
the  basement  of  the  power  house  through  a  conduit.  Cooling 
water  for  the  jackets  and  bearings  of  the  machinery  in  the  sta-, 
tion  is  drawn  from  Silver  Lake  through  an  18-in.  pipe  which 
terminates  in  a  wall  about  60  ft.  inland  from  the  shore.  From- 
the  wall  a  triplex  pump  in  the  basement  draws  and  delivers  the 
water  as  needed  in  the  plant. 

The  present  generating  unit  is  a  350-lcw,  60-cycle,  2300-volt. 
two-phase  Stanley  revolving-field  alternator  mounted  on  a  shaft 
midway  between  two  16  in.  x  24  in.  3-cylinder  Diesel  engines,  built 
by  the  American  Diesel  Engine  Company,  of  New  York.  The  nor- 
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mal  speed  of  this  unit  is  164  r.  p.  m.  It  is  governed  by  by-passing 
the  oil  supply  back  into  the  suction  side  of  the  oil  pump.  The 
operating  principle  of  the  Diesel  engine  is  so  well  known  that 
only  a  brief  reference  to  it  need  be  made  at  this  time.  In  gen- 
eral design  and  appearance  the  engine  follows  the  lines  of  a 
vertical  enclosed  type  of  steam  engine.  The  action  is  on  the 
four-stroke,  or  Otto,  cycle,  but  the  engine  differs  from  all 
previous  internal-combustion  engines  in  compressing  a  full 
charge  of  air  to  a  point  above  the  igniting  point  of  the  fuel, 
whether  liquid  or  gaseous,  and  then  injecting  this  -fuel  for  a 
certain  period,  variable  according  to  the  load,  into  this  red-hot  air, 
where  it  burns  under  controlled  limits  of  temperature  and  pres- 
sure. The  cylinder  operation  is.  therefore,  rather  one  of  com- 
bustion than  explosion.  The  fuel  used  is  the  common  crude  oil 
of  Pennsylvania,  Texas  or  California.  A  Begtrup  governor  is 
used  in  this  installation.  Each  engine  is  rated  at  225  horse- 
power, weighs  80,000  lbs.,  and  has  the  following  over-all  di- 
mensions:  Floor  space,  9  ft.  6  ins.  x  16  ft.  6  ins.;  height,  12  ft.; 
foundation  dimensions,  w^idth  of  top,  10  ft. ;  bottom,  12  ft. ; 
length,  20  ft. ;  height,  7  ft.  i  in.  The  latter  dimensions  include 
the  space  required  by  a  direct-connected  engine-type  generator. 
The  engine  cylinders  are  cooled  by  water.  Fuel  is  delivered 
into  them  in  the  form  of  a  spray  by  an  air  compressor  outfit 
located  in  the  basement,  air  being  stored  under  pressure  in  sev- 


triplex  6J-2  in.  x  18  in.  machine  of  the  single-action  type  and 
runs  at  25  lbs.  pressure.  The  pressure  can  be  varied  at  will  by 
means  of  a  valve  located  in  a  by-pass  line  connecting  the  suc- 
tion and  the  discharge  pipes.  The  pump  is  located  on  a  com- 
mon base  with  its  driving  motor,  which  is  a  belted  5-hp,  220- 
volt,  two-phase  induction  machine.  If  desired,  the  hot  water 
from  the  engine  jackets  can  be  passed  through  coils  in  the  oil 
tanks  outside  the  plant,  but  no  trouble  was  experienced  from 
the  oil  becoming  thick  during  the  cold  weather  of  last  winter. 

Only  two  switchboard  panels  are  at  present  in  use  in  the 
plant.  These  are  located  on  the  engine  room  floor  near  the 
generator,  but  it  is  planned  when  the  station  equipment  is  in- 
creased, to  install  the  switchboard  on  a  gallery  overlooking  the 
entire  floor.  The  engine  room  is  equipped  with  a  20-ton  hand- 
operated  crane,  built  by  the  Cleveland  Crane  &  Car  Company. 
One  switchboard  panel  is  a  generator  panel,  and  the  other  an 
exciter-controlling  panel.  All  2300-volt  wiring  and  switch  con- 
nections are  carried  well  out  of  the  way  on  the  basement  ceiling. 
As  far  as  possible  the  wiring  is  laid  in  a  continuous  line  from 
the  generator  to  the  outgoing  tile  thimbles  which  bush  the  wall 
opposite  the  pole  line  leading  to  the  Renne  Avenue  station. 

A  single  motor-driven  exciter  is  installed  in  the  engine 
room.  It  consists  of  a  15-kw,  120-volt  generator,  driven  at  900 
r.  p.  m.,  by  a  3S-hp,  two-phase,  220-volt  induction  motor.     This 
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eral  steel  bottles  for  starting  the  engines.  The  air  for  fuel 
injection  is  carried  to  mingling  chambers  located  on  the  sides 
of  the  engine  cylinders,  to  which  chambers  the  fuel  oil  is  also 
led  previous  to  injection.  This  plant  is  now  showing  a  fuel 
consumption  in  regular  service  of  7.5  gals,  of  oil  per  loo-hp 
hours. 

There  are  two  air  compressors  for  fuel  injection  located  in 
the  basement,  each  compressor  being  capable  of  supplying  air 
to  two  engines.  Pressures  approximating  1000  lbs.  per  square 
inch  being  used,  and  special  steel  piping  is  installed  for  the  air. 
The  compressors  are  of  the  three-stage  type;  they  were  built 
by  the  Norwalk  Iron  Works,  of  N'orwalk,  Conn.  Each  com- 
pressor is  belt-driven  by  a  220-volt.  2S-hp,  two-phase  Stanley 
induction  motor  located  above  the  compressor  plant,  on  the  en- 
gine room  floor.  Six  air  bottles  arc  provided  for  each  engine. 
Normally  two  of  these  bottles  are  kept  connected  with  the  air 
pipes  to  absorb  fluctuations  in  the  air  pressure.  The  plant  can 
be  started  up  from  rest  in  from  5  to  10  minuto';.  Mechanical 
couplings  are  used  on  the  engine  and  generator  shaft,  so  that 
either  engine  may  be  disconnected  when  desired.  Magnetic 
couplings  were  used  during  the  first  week  of  the  plant's  opera- 
tion, but  these  did  not  prove  satisfactory. 

The  cooling  water  ptunp  in  (he  basement  is  a  Goulds  vertical 
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motor  is  started  initially  by  energy  from  the  Renne  Avenue  sta- 
tion, but  in  the  future  it  is  expected  that  a  direct-connected  ex- 
citer will  be  installed  on  the  engine  shaft,  thereby  making  the- 
plant  self-starting.  The  various  motors  used  in  the  plant  are 
supplied  with  energy  through  two  40-kw  Stanley  2300-to-220- 
volt  transformers.  The  station  at  present  obtains  energy  for 
lighting  from  the  Renne  .-Kvenue  plant.  Each  generator,  feeder 
circuit  and  motor  is  provided  with  a  hand-operated  non-auto- 
matic oil  switch ;  an  automatic  switch  will,  however,  soon  be  in- 
stalled in  the  outgoing  feeder  circuit.  These  switches  with  the 
current  and  potential  transformers,  are  of  VVestinghouse  manu- 
facture. Watt-hour  meters  are  located  in  two  of  the  phase 
leads  of  the  generator  circuit  and  in  the  station  lamp  and  motor 
circuits. 

The  triplex  pump  forces  water  through  the  jackets  of  the  air 
compressors,  and  also  supplies  water  to  the  engines.  Two  oil 
tanks  arc  located  in  the  engine  room,  and  once  an  hour  the  at- 
tendant in  charge  of  the  plant  pumps  oil  into  these  by  means 
of  a  hand-operated  Bowser  self-registering  pump.  The  air 
supply  for  the  engine  cylinders  is  drawn  from  ducts  located 
beneath  the  basement  stairway,  and  is  piped  separately  to  each 
cylinder  by  suitable  branch  lines. 

Four  lo-in.  discharge  pipes  are  installed  to  carry  the  engine 


-14« 


ELECTRICAL      W'  O  R  L  D 


Vol.  L,  No.  io. 


exhausts  away  from  llic  station.  Only  two  of  these  are  at 
present  in  service,  one  pair  l)eing  siifificient  for  two  engines. 
These  discharge  pipes  are  placed  beneath  the  basement  floor  in 
a  30-in.  Akron  conduit  running  at  right  angles  to  them  and 
parallel  to  the  station  wall  nearest  the  lake.  From  this  conduit, 
in  which  there  is  always  about  8  ins.  of  water,  a  6-in.  Akron  pipe 
leads  to  a  brook  which  discharges  into  the  lake.  A  small  dam 
across  the  brook  channel  holds  the  water  at  the  proper  level  in 
the  conduit,  and  thus  a  noiseless  exhaust  is  secured. 

.\t  present  two  eight-hour  shifts,  each  of  one  man.  are  adc- 


Electric  Illumination  of  the  Falls  at  Niagara. 


Various  schemes  have  been  proposed  to  illuminate  Niagara 
Falls,  but  none  of  these  has  ever  been  carried  out.  The  latest 
proposition  for  illuminating  the  great  water  falls  is  quite  in 
keeping  with  their  natural  grandeur  and  beauty  and  illustrates 
one  of  the  most  interesting  developments  in  illuminating  engi- 
neering. 

The  city  of   Niagara   Falls  has  contracted  with  the  General 


FlC.    1. — DATTEKV   OF    SEAKCHLIGHTS   AND    SCl.N IILLATOK   APPARATUS. 

quate  for  the  station  service,  which  extends  from  8  a.  in.  to 
12  :30  p.  m.  At  night  the  plant  operates  the  street  lighting  cir- 
cuits of  Pittsficid  and  the  street  and  commercial  lighting  cir- 
cuits of  Dalton.  In  the  daytime  it  operates  a  synchronous  motor 
for  500-volt  direct-current  transformation  in  the  Pittsfield  busi- 
ness district,  with  some  day  lighting  service  also.  The  four 
feeders  leading  away  from  the  station  are  given  the  proper  di- 


KIG.    2. — HEAR    VIEW    OF    SEARCHLIGHT    BATTERY. 

Electric  Company  for  the  necessary  apparatus  to  illuminate 
the  cataract  and  the  work  of  installation  is  expected  to  be  com- 
pleted early  in  September,  when  the  falls  will  be  artifidally 
lighted  for  the  first  time.  Two  batteries  of  searchlights  of  the 
naval  type  will  be  used.  One  battery  of  not  less  than  five 
6o-in.  projectors  will  be  mounted  on  the  highest  available  point 
on  the  Canadian  side  and  so  placed  as  to  catch  the  crest  of  the 


FIG.     3. — TEST     OF     SCINTII.I.ATOR. 

rcction  by  a  triangular  arrangement  of  cross-arms  on  the  poles. 
The  architects  of  the  station  were  Harding  &  Seaver.  of  Pitts 
field.  The  superintendent  of  construction  was  Mr.  J.  I.  Shcpp'd- 
son,  of  the  Pittsfield  Electric  Company,  and  the  operating  chief 
engineer.  Mr.  Fred  Treat.  The  electrical  engineer  was  the 
company's  superintendent,  Mr.  W.  A.  Whittlesey,  to  whom  we 
are  indebted  for  courtesies  extended  in  the  preparation  of  these 
notes. 


FIG.  4. — TEST  OF  SEARCHLIGHTS  AND  SaNTIIXATOR. 

falls  and  plunge  the  light  into  the  broken  water  as  it  rushes 
down  between  the  bridge  and  the  brink  on  the  .\merican  side. 
The  color  attachments  will  be  used  so  as  to  tinge  the  water 
various  shades  of  carmine,  crimson,  orange,  yellow,  green, 
violet  and  purple.  These  various  colors  will  be  combined  in 
diflfercnt  ways  so  as  to  introduce  innumerable  pleasing  tints 
and  shades  in  various  combinations. 

The   second   battery   will   consist   of    not    less   than   25   36-in. 
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projectors  mounted  in  the  form  of  a  crescent  at  the  base  of 
the  gorge  on  the  Canadian  side.  These  will  also  be  provided 
with  color  attachments,  and  the  projectors  will  be  so  placed 
that  they  can  be  concentrated  on  either  the  American  or  Cana- 
dian falls,  or  sub-divided  so  as  to  cover  the  Canadian  or 
American  falls,  as  w-ell  as  the  "Bridal  Veil"  falls.  Along  the 
edge  of  the  water  opposite  the  battery  the  scintillator-head. 
which  discharges  clouds  of  steam  to  augment  the  mists  in 
producing  cloud  effects,  will  also  be  placed. 

The  two  batteries  of  searchlights  are  powerful  -enough  to 
bathe  the  falling  water  in  a  flood  of  dazzling  light  and  with  the 
color  scintillators  the  effects  will  be  beautiful.  All  the  pro- 
jectors will  be  controlled  from  a  single  vantage  point  by  one 
operator  manipulating  a  keyboard.  In  this  way  it  will  be  pos- 
sible to  obtain  a  thoroughly  artistic  interpretation  of  the  color 
scheme. 

The  scintillating  apparatus  consists  of  three  parts,  namely, 
the  scintillator-head,  the  color  disks  and  the  boiler.  The  scin- 
tillator-head consists  of  the  steam  pipes,  nozzles  and  valves  by 
which  the  various  cloud  effects  are  produced.  The  color  disks 
are  carried  in  a  frame  in  front  of  the  projectors.  The  construc- 
tion of  these  color  screens  is  such  that  sheets  of  various  col- 
ored gelatine  can  be  attached  therein.  Upon  revolving  these 
screens  colors  can  be  brought  in  front  of  the  arc  with  the  re- 
sult that  a  beautiful  color  is  imparted  to  the  beam. 

The  scintillator-head  will  be  located  close  to  the  water  and 
at  intervals  masses  of  steam  will  be  emitted  from  the  nozzles. 
Upon  this  bank  of  rising  steam  the  searchlights  will  play  their 
colored  beams,  producing  a  sunset  effect  of  startling  beauty. 
Steam  will  be  supplied  from  a  concealed  boiler.  Other  novel- 
ties will  be  bombs  filled  with  black  powder,  which  will  be 
thrown  above  the  falls  to  burst  with  heavy  clouds  of  smoke 
or  a  shower  of  confetti. 

The  apparatus  with  which  the  falls  will  be  lighted  has  been 
thoroughly  tested  at  Xahant,  Mass.  Several  of  the  search- 
lights to  be  used  will  be  the  largest  and  most  pow-erful  types 
made. 

The  illumination  of  the  mighty  torrent  by  night  will  be  an 
added  attraction  to  the  sight-seeing  tourists  who  annually 
visit  Niagara.  The  apparatus  permits  of  so  much  originality 
that  the  programme  will  be  changed  every  night  and  in  the 
early  winter  the  color  effects  upon  the  snow,  the  ice  and  the 
frost-coated  trees  will  be  of  a  spectacular  beauty  unsurpassed 
by  anything  other  than  the  great  northern  lights. 

The  accompanying  illustrations  show  the  apparatus  under 
test  at  Xahant,  Mass.  The  color  scintillator  is  the  invention 
of  Mr.  W.  D'A.  Ryan,  and  was  designed  as  a  part  of  the 
illuminating  plan  for  the  Jamestown  E.xposition.  but  for  vari- 
ous reasons  was  not  used.  The  original  apparatus  consisted 
of  three  parts,  the  scintillator  head,  the  boilers  and  the  pro- 
jectors. This  apparatus,  on  a  larger  scale,  will  be  used  at 
Niagara,  but  the  falling  water,  flying  mist  and  the  rapids  will 
be  used  to  a  large  extent  in  place  of  the  steam  clouds.  The 
scintillator  head  consists  of  steam  pipes,  nozzles  and  valves 
by  means  of  which  numerous  cloud  effects  were  obtained  at 
Xahant.  These  pipes,  as  may  be  seen  from  the  engravings, 
extend  in  a  vertical  direction  and  are  held  by  a  wooden  staging, 
which  may  be  covered  with  canvas  or  other  material  as  de- 
sired. On  the  ends  of  these  pipes  were  placed  nozzles  of 
various  shapes  through  which  the  steam  was  emitted.  The 
Niagara  nozzle  consists  of  a  long,  horizontal  pipe  with  short 
vertical  pipes  at  comparatively  close  intervals,  the  escaping 
steam  forming  a  white  vertical  sheet,  making  a  perfect  screen 
on  which  the  projectors  play  their  colored  lights.  With  the 
plume  nozzle  the  steam  escapes  in  distinct  and  individual 
plumes  upon  which  the  light  is  trained.  The  snake  nozzle  con- 
sists of  two  or  more  vertical  pipes  connected  to  a  riser  and 
carrying  on  the  upper  end  two  pieces  of  common  garden  hose. 
When  steam  is  turned  on,  the  hose  wriggles  in  a  grotesque 
manner.  Other  nozzles  tried  gave  pinwheel.  sunburst,  column, 
etc.,  effects.  In  addition  to  this  a  beavitiful  effect  was  ob- 
tained by  forcing  clouds  of  small  paper  into  the  air  by  means 
of  a  motor-driven  blower. 


The   Engineering  ot  Show-W  indow    Illumi- 
nation. 


By  J.  R.  Cravath  and  V.  R.  Lansingh. 

The  central-station  contract  agent  or  solicitor  should  be  in 
a  position  to  give  customers  sound  advice  on  the  lighting  of 
their  show  windows,  as  this  is  now  a  most  desirable  class  of 
business.  It  is  the  purpose  of  this  article  to  take  up  only 
show  windows  which  are  to  be  lighted  for  the  purpose  of 
displaying  the  goods  in  them  to  the  best  advantage.  Decorative 
lighting  has  its  place  in  certain  kinds  of  show  windows,  especially 
those  in  which  the  display  of  the  goods  is  of  secondary  im- 
portance. Light  is  of  itself  attractive  both  to  moths  and 
men,  and  a  window  in  which  there  are  a  lot  of  exposed  lamps 
may  attract  attention  and  invite  people  to  pass  along  the  street 
where  it  is  located  rather  than  along  a  darker  street.  It  does 
not,  however,  show  up  the  goods  to  the  best  advantage,  and  that 
is  the  main  object  of  a  strictly  "show"  window.  The  merchant 
is  not  advertising  the  electric  light  company;  he  is  trying  to 
show  his  goods  in  such  a  striking  and  pleasing  manner  by 
night  as  to  be  able  to  sell  them.  In  such  windows  the  display 
of  goods  is  the  first  consideration.  A  display  of  light,  if 
brought  into  too  great  prominence,  may  even  go  so  far  as  to 
detract  from  the  display  of  the  goods  and  give  them  a  place  of 
secondary  importance,  either  by  blinding  the  observer  so  that 
he  cannot  see  the  goods,  or  by  making  the  decorative  lighting 
features   so   prominent   that   the   goods   are    forgotten. 

It  is  now  too  generally  established  to  permit  of  controversy 
that  for  the  best  illumination  of  goods  in  a  show  window,  most 
of  the  sources  of  light  must  be  concealed.  Whatever  light  is 
exposed  should  be  for  secondary  decorative  purposes.  When 
dealing  with  the  illumination  of  goods  from  concealed  lamps, 
we  have  a  purely  engineering  problem  rather  than  one  of 
decorative  or  artistic  effect. 

The  position  of  the  lamps  in  the  window  is  the  first  thing 
to  consider.  The  common  form  of  show  window  necessitates 
placing  the  lamps  at  the  front  and  top  of  the  window.  This 
accomplishes  the  double  object  of  making  it  easy  to  conceal  the 
lamps  from  the  casual  observer  and  of  throwing  light  on  those 
portions  of  the  goods  which  are  seen  from  the  street.  The  plan 
of  studding  a  lot  of  lamps  over  the  ceiling  of  the  show  window 
is  not  to  be  recommended  except  for  decorative  purposes,  as 
the  lamps  in  the  back  of  the  window  cast  so  much  of 
their  light  behind  the  goods  in  the  front  part  of  the  window 
instead  of  illuminating  the  portions  of  the  goods  facing  the 
street.  It  is,  however,  important  to  have  all  sides  of  tlie  goods 
which  can  be  seen  from  the  street  well  illuminated:  that  is. 
there  should  be  no  dark  shadows  at  the  sides  of  the  goods.  If 
the  window  is  wide,  that  is,  has  a  wide  pane,  and  there  is  a  row 
of  lamps  at  the  lop  next  to  the  glass,  this  matter  of  lighting 
the  sides  of  the  goods  takes  care  of  itself.  If  the  window  has 
a  very  narrow  pane  and  is  very  deep,  that  is,  if  it  extends  far 
back  from  the  street,  it  may  be  necessary  to  provide  for  more 
lamps  than  those  along  the  front  window  pane.  Lighting  from 
above  has  sometimes  been  supplemented  by  concealed  lighting 
from  below.  .\t  present  writing,  such  lighting  from  below 
has  hardly  passed  the  experimental  stage,  and  therefore  cannot 
be  taken  up  here.  If  lighting  from  below  is  used  at  all.  the 
lamps  must  be  well  concealed  from  passers,  and  the  great  pre 
ponderance  of  light  nuisl  still  be  from  above  in  order  to  prevent 
unnatural  shadows. 

Taking,  therefore,  the  top  of  the  window  next  to  the  glass 
as  the  proper  location  for  the  lamps,  the  next  step  is  the 
selection  of  the  proper  lamps  and  reflectors  to  produce  the 
best  results  in  the  different  sizes  of  windows.  Right  here 
it  may  be  said  that  while  the  average  run  of  window  lighting 
of  to-day  is  very  much  in  advance  of  that  of  ten  years  ago 
from  an  illuminating  engineering  standpoint,  there  is  room  for 
an  equally  great  improvement  in  the  next  ten  years.  To-day 
we  see  concealed  lamps  in  most  show  windows  instead  of  the 
exposed  lamps  of  ten  years  ago.  and  we  see  the  lamps  equipped 
with   reflectors   where   reflectors   were   not   used    formerly ;   bui 
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the  selection  of  the  reflectors  in  most  cases  has  been  made  with- 
out any  regard  to  the  shape  of  the  window  to  be  lighted.  As 
a  result,  we  see  high,  narrow  windows  which  call  for  reflectors 
which  concentrate  the  light  over  a  small  area,  equipped  with 
reflectors  with  a  wide  distribution  adapted  to  low,  deep  win- 
dows, thus  sending  much  light  where  it  is  not  needed  entirely 
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outside   the   window   area.     On   the   other   hand,   we   see   low, 
deep  windows  in  which  very  concentrating  reflectors  are  used. 

In  many  windows  the  reflectors  are  so  pointed  as  to  deliver 
a  large  percentage  of  their  light  on  the  sidewalk  rather  than  in 
the  show  window.  There  are  some  who  maintain  that  ample 
illumination  of  the  sidewalk  in  front  of  the  store  is  a  part  of 
the  game  of  attracting  people  to  the  place  at  night.  With  the 
numerous  electric  signs  and  ample  street  lighting  on  most 
down-town  streets,  however,  such  lighting  of  the  sidewalk  is 
not    necessary,    and    in    fact   detracts    froiu    showing   up    goods 


ticult  in  an  article  of  this  kind  to  even  approximate  the 
numerous  problems  that  come  up  in  practice.  The  problem 
will  be  solved  for  a  number  of  the  more  common  proportions 
of  show  windows  and  the  same  methods  can  be  followed  with 
other  dimensions  than  those  given. 

The  two  principal  things  to  be  accomplished  by  the  reflector 
that  we  use  for  a  given  window  are  first,  the  confinement  of 
most  of  the  light  flux  or  rays  to  the  space  within  the  window, 
so  that  there  will  be  as  little  as  possible  going  in  useless  direc- 
tions ;  and  second,  the  even  or  uniform  illumination  of  the 
goods  so  that  there  will  not  be  too  much  of  a  contrast  between 
the  lighting  of  different  parts  of  the  window. 

In  selecting  reflectors,  we  must,  of  course,  have  before  us 
information  on  the  light  distribution  of  the  reflectors  that  are 
likely  to  be  useful.  Photometric  tests  showing  the  hght  distri- 
bution given  by  various  common  reflectors  are  now  easily 
available.  With  such  information  before  us  to  work  with  the 
first  thing  is  to  find  out  what  shape  of  photometric  curve, 
or  in  other  words,  what  kind  of  light  distribution  is  the  ideal 
one  for  the  window  under  consideration. 

We  will  take  up  first  a  very  high,  shallow  window,  such  as 
shown  in  cross  section  in  Fig.  i.  In  this  the  lamps  are  13  ft. 
above  the  bottom  of  the  window,  the  window  is  3  ft.  deep  and 
has  a  back  8  ft.  high.  In  case  the  window  has  no  back,  as 
frequently  is  the  case  in  small  stores,  the  method  of  treatment 
will  be  similar.  The  first  step  in  the  problem  is  to  draw  a  cross 
section  of  the  window  to  scale,  as  in  Fig.  i.  We  wish  now  to 
learn  the  most  desirable  distribution  of  light  from  the  lamps 
in  order  to  illuminate  equally  the  show  window  in  all  parts 
where  goods  are  displayed.  .-Xs  the  contents  of  show  windows 
change  from  week  to  week,  one  cannot  always  predict  exactly 
what  distribution  of  light  is  desirable.  One  way  is  to  figure 
on  securing  an  equal  illumination  at  the  points  most  remoti 
from  the  lamps,  namely,  along  the  floor  and  back  of  the 
window.  If  the  goods  stand  some  height  in  the  window,  they 
will,  of  course,  receive  greater  illumination  than  the  bottom 
and  back,  so  that  usually  a  point  less  distant  than  the  bottom 
and  back  of  the  window  must  be  figured  on.  There  is  undoubt- 
edly also  some  room  for  argument  as  to  whethe.  we  should 
figure  on  normal  illumination  (that  is,  the  illumination  on 
goods  placed  at  right  angles  to  the  rays  from  the  lamps)  or 
whether  we  should  figure  on  horizontal  or  vertical  illumination 
received  on  horizontal  and  vertical  surfaces  in  the  show 
window.  Normal  illumination  has  the  advantage  of  being 
simpler  to  calculate  and  is  probably  nearest  a  correct  basis, 
everything  considered. 

To   determine   what  kind   of   light   distribution  will   best   il- 
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to  the  best  advantage.  If  a  show  window  is  thoroughly  lighted 
there  will  be  enough  reflected  light  from  the  back  of  the  win- 
dow and  the  goods  for  all  practical  purposes  of  sidewalk 
illumination.  Taken  altogether,  the  business  streets  of  our  cities 
are  full  of  absurdities  in  show  window  lighting. 

The  question  of  the  proper  selection  and  installation  of  lamps 
and  reflectors  for  show  window  lighting  depends  mainly  on 
the  shape  of  the  window  to  be  lighted.  As  show  windows  are 
made  in  such  a  great  variety  of  relative  dimensions,  it  is  dif- 


luminate  our  window,  or.  in  other  words,  to  find  out  the  form 
of  the  photometric  curve  which  we  should  seek,  a  perpendicular, 
line  from  the  lamps  to  the  bottom  of  the  window  should  be 
drawn.  Then,  with  the  lamps  as  a  center,  draw  radial  lines 
every  10  degs.  to  the  bottom  and  back  of  the  window,  as  in 
Fig.  I.  It  is  now  evident  that  we  want  a  reflector  that  gives 
most  of  its  light  within  an  angle  of  30  degs.  We  must  next 
learn  what  distribution  is  best  within  that  limit.  We  will  now 
assiiiiu-   th.Tt    the    oositioii    of    tlio    coods    in    this    window    will 
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usually  be  about  that  of  the  dotted  reference  line  AB,  which 
is  drawn  from  the  top  of  the  back  to  the  middle  of  the  bottom 
of  the  window.  If  the  goods  are  all  to  be  in  the  bottom  of  the 
window,  our  reference  line  AB  should  be  the  bottom  of  the 
window.  Measure  the  distance  on  each  radial  lo-deg.  line 
from  the  lamps  to  the  reference  line  AB.  Extract  the  square 
root  of  the  number  (best  done  with  a  slide  rule)  and  then 
measure    and   mark   with    a    cross   on    the    radial   line    a   point 
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FIG.  6. — LIGHT  ABOUT  A  CONCEN-    FIG.    /. — DISTFIBUTIOX    OF    LIGHT 
TRATIXG    PRISMATIC    REFLECTOR.  ABOUT  A  CONE-PARABOLIC 

REFLECTOR. 

corresponding  to  the  square  root  so  obtained.  Repeat  this 
operation  for  each  radial  line.  Draw  a  curve  through  the 
points  thus  obtained  and  this  curve  is  the  ideal  distribution 
curve  for  that  window.  We  now  have  to  select  from  the 
reflectors  commercially  available  the  ones  coming  nearest  to 
these  conditions.  Xone  conform  to  them  exactly.  The  authors 
have  selected  from  the  reflector  tests  they  have  at  hand  the 
reflectors  which  seem  to  be  best  suited  to  the  various  windows 
considered.  Some  of  these  tests  have  already  appeared  in  the 
book  entitled  "Practical  Illumination"  by  the  authors,  but 
they  are  reproduced  here  for  convenience  in  studying  the 
problems  brought  up  by  this  article. 

To  meet  the  conditions  in  such  a  window  as  shown  in  Fig. 
I,  the  authors  have  selected  several  reflectors,  the  light  distribu- 
tion of  which  is  shown  in  Figs.  6  to  11.  Fig.  6  is  that  of  a 
holophane  concentrating  prismatic  reflector,  with  a  32-cp  lamp. 
This  reflector  delivers  a  large  percentage  of  its  light  within  an 
angle  of  30  digs,  or  15  degs.  each  way  from  the  vertical.  If 
used  in  such  a  window  as  Fig.  i,  the  lamp  axis  should  be  tipped 
so  as  to  come  between  10  and  20-deg.  lines  in  Fig.  i,  preferably 
a  little  to  the  right  of  the  lo-deg.  line. 

In  Fig.  7  is  shown  the  light  distribution  of  a  concentrating 
D'Olier  aluniinum  reflector,  with  a  l6-cp  lamp.  The  lower 
part  of  this  reflector  is  conical  in  form,  curving  off  to  a  para- 
bola near  the  neck.  This  reflector,  if  used  in  such  a  window 
as  P"ig.  I,  should  be  pointed  between  the  10  and  20-dcg.  lines. 
Fig.  8  shows  the  light  distribution  about  an*  "X-Ray"  deep 
conical  mirror  reflector  with  a  i6-cp  lamp.  This  should  also 
be  pointed  slightly  in  toward  the  back  of  the  window.  Fig.  9 
shows  the  light  distribution  about  a  common  form  of  conical 
reflector  consisting  of  sections  of  mirror  mounted  in  a  metal 
cone  case. 

The  reflector  has  an  opening  of  about  90  degs.  and 
is  to  ins.  in  diameter.  Fig.  9  shows  the  distribution  with  a 
16-cp  lamp  and  Fig.  10  with  a  .12-cp  lamp     It  is  seen  that  it  is 


extremely  concentrating  with  both  the  lamps,  giving  most  of  its 
light  within  the  confines  of  such  a  window  as  Fig.  I.  Another 
reflector  suited  to  this  kind  of  window  is  one  recently  brought 
out  under  the  name  of  the  "X-Ray  Helmet."  This  is  designed 
for  125-watt  Gem  lamps  or  i05-watt  tungsten  lamps.  It  is 
not  symmetrical,  but  has  a  flat  side  which  is  intended  to  be 
placed  toward  the  window  pane  to  catch  and  reflect  light  which 
would  otherwise  be  wasted  outside  the  window.  The  distribu- 
tion of  light  from  it  is  therefore  not  symmetrical.  Fig.  10 
shows  the  distribution  of  light  in  a  plane  at  right  angles  to  the 
flat  side  of  the  reflector.  If  hung  as  in  Fig.  10,  the  window 
pane  would  be  at  the  right  and  the  goods  at  the  left.  Fig.  11 
shows  the  distribution  of  light  from  this  reflector  in  a  plane 
parallel  with  the  flat  side  of  the  reflector;  that  is,  the  disti^bu- 
tion  as  it  would  be  sideways  in  the  window. 

As  to  the  number  of  lamps  and  reflectors  that  must  be  in- 
stalled to  satisfactorily  light  a  window,  or  in  other  words,  the 
distance  apart  of  the  lamps,  local  conditions  must  always  be 
considered.  In  cities  where  very  high  window  illumination  is 
necessary  in  order  that  the  show  windows  may  not  seem  dark 
by  contrast  with  those  of  other  merchants,  the  lamps  should 
by  placed  close  together ;  while  in  country  towns  and  on 
suburban  streets,  fewer  lamps  will  answer  the  purpose.  The 
position  of  the  lamps,  the  angle  at  which  they  are  placed  and 
the  reflector  should,  however,  be  the  same  for  all  windows  of 
the  same  dimensions,  the  only  variation  being  in  the  number  per 
yard  of  window  front. 

We  will  next  take  up  the  window  indicated  in  Fig.  2,  where 
the  lamps  are  placed  12  ft.  above  the  floor;  the  window  is  6  ft. 
deep  and  the  back  8  ft.  high.  Here  we  evidently  need  a  reflector 
which  will  cover  50  degs.  and  give  a  curve  like  that  plotted 
in  Fig.  2.  For  such  a  window  the  reflector  mentioned  in  Fig. 
II  would  evidently  give  good  results,  as  would  also  that  in  Fig.  8 
if  it  were  inclined  at  an  angle  of  about  25  degs.  from  the  vertical 
The  regular  concentrating  prismatic  reflector  used  on  125-watt 
Gem   lamps,   the   distribution   of   which   is   shown   in   Fig.    12, 
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would  also  be  fairly  good  for  this  purpose,  although  evidently 
allowing  much  more  light  to  escape  above  in  the  window  and 
into  the  street  than  would  be  consistent  with  the  maximum 
economy. 

In  Fig.  .1  we  have  a  window  with  lamps  placed  12  ft.  high,  witli 
a  window  8  ft.  deep  and  8  ft.  high  at  the  back.  Here  an  angle 
of  60  degs.  must  be  covered.  For  such  a  window  the  distribu- 
tion of  light  shown  by  Fig.  16.  which  is  that  of  an  "X-Ray" 
reflector  with  a  .U-cp  lamp  is  excellent.     The  reflector  used  in 
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Fig.  12,  as  well  as  that  used  in  Fig.  ii,  could  also  be  used  in 
this  window  if  properly  pointed  at  an  angle  to  cover  enough 
area.  If  the  reflector  shown  in  Fig.  n  were  used  at  an  angle, 
it  would  be  advisable  to  place  a  supporting  strip  along  the  top 
of  the  window  against  which  the  flat  side  of  the  reflector  could 
rest,  so  as  to  take  the  strain  of  the  very  heavy  reflector  from 
the  shade  holders  and  lamp  sockets.    In  fact,  such  a  supporting 


Were  it  not  for  this,  the  reflector  which  gave  the  light 
distribution  shown  in  Fig.  i6  would  be  good  for  this  window 

A  reflector  specially  adapted  to  this  work  is  the"Poke  Bonnet," 
the  light  distribution  of  which  is  shown  in  Fig.  14.  This  re- 
flector gives  nearly  the  same  amount  of  light  high  in  the  win- 
dow as  straight  down,  which,  in  the  case  of  a  window  of  this 
kind,  is  exactly  the  thing  desirable.  Another  reflector  which 
could  be  used  in  such  a  window  is  the  common  parabolic 
aluminum  half  reflector  which  gives  a  distribution  of  light 
like  that  shown  in  Fig.  14,  with  a  l6-cp  lamp. 

A  peculiar  form  of  window  which  is  found  frequently  in 
stores  which  are  slightly  below   street  level   is  that   shown   in 


FIG.      10.  —  LIGHT      ABOUT      A       FII 
CONICAL   MIRROR  REFLECTOR. 

Strip  is  advisable  with  all  concealed  window  reflectors  when 
placed  at  an  angle,  although  it  is  more  necessary  with  the  ex- 
tremely heavy  reflectors.  Such  a  support  can  easily  be  installed 
by  putting  a  piece  of  wood  or  pipe  across  the  window  at  the 
proper  place. 

In  Fig.  4  is  shown  the  proportions  of  an  extremely  deep, 
low  window  where  the  lamps  are  only  8  ft.  above  the  window 
floor  and  the  window  is  8  ft.  deep  and  8  ft.  high  at  the  back. 
In  such  a  window  it  is  usually  desirable  to  light   it  well  clear 
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FiG.     12. — UGBT    ABOUT    GEM 
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section  in  Fig.  5.  The  window  is  only  2"4  ft.  deep  and  7  ft. 
high  both  at  front  and  back.  There  is  usually  but  little  avail- 
able space  for  the  lamps  because  they  come  such  a  short 
distance  above  the  heads  of  passers.  In  such  windows  goods 
are  frequently  placed  in  the  extreme  top.  In  fact,  the  best 
part  of  the  display  is  usually  in  the  top  because  the  window  is 
very  small  and  goods  in  the  bottom  do  not  receive  as  close 
inspection  from  passers  as  those  in  the  top.  For  such  windows 
the  common  form  of  window  trough  with  sectional  plate  mir- 
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to  the  top  of  the  back,  as  well  as  in  the  extreme  front,  which 
means  that  the  reflector  must  cover  an  angle  of  90  degs. 
Usually  with  such  low  windows,  there  is  not  much  room  for 
the  lamps ;  hence  it  is  sometimes  impracticable  to  put  a  lot 
of  conical  reflectors  along  the  top  of  the  window  because  of 
their  size. 


rors  is  well  adapted  in  its  light  distribution.  The  distribution 
of  light  from  such  a  trough  with  two  l6-cp  lamps  is  shown 
ill  Fig.  15.  The  light  distribution  shown  in  Fig.  14  could  also 
be  used  in  such  a  window  and  would  produce  higher  illumina- 
lion  of  the  top  of  the  window  than  the  common  window  trough, 
though    there   would   be   more   contrast    between    the   top   and 
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bottom  of  the  window  if  a  reflector  like  that  shown  in  Fig.   14 
w'ere  used. 

The  reflectors  have  so  far  been  considered  mainly  on  their 
reflecting  qualities  when  new,  without  regard  to  their  probable 
depreciation  or  their  relative  first  cost.  The  first  cost  is  such 
a  small  item  on  any  reflector  that  is  used  every  night  in  a 
>liow  window,  that  it  need  hardly  be  considered.  The  probable 
depreciation  is  a  serious  question,  however,  because  it  may  re- 
sult in  a  great  loss  of  light.  .\s  to  depreciation,  the  common 
plate  mirror  type  is  the  worst  offender.  It  starts  in  .with  an 
efficiency  which  is  very  high,  but  under  the  heat  that  is  de- 
veloped by  the  large  number  of  lamps  in  the  top  of  the  show 
w'indovv,  it  may  easily  be  depreciated  in  a  few  years  so  as  to  be 
passed  by  some  of  its  less  pretentious  rivals.  Some  specially 
patented  processes  of  silvering  give  better  results  in  durability 
'ban  common  plate  mirrors.  Prismatic  reflectors,  of  course, 
consisting  as  they  do  of  nothing  but  glass,  need  simply  be 
taken  down  and  washed  to  make  them  as  good  as  new.  All 
reflectors  suffer  equally  from  dust  on  the  inside  and  on  the 
lamps.  Xone  of  those  considered  in  this  article  is  affected  by 
dust  on  the  outside.  All  of  those  considered  are  subject  to 
more  or  less  breakage,  e.xcept  the  aluminum.     While  the  plate 


FIG.   16. — LIGHT  ABOUT  X-RAY   CONICAL  REFLECTOR. 

mirrors  held  in  tin  cases  never  completely  fall  apart,  the  break- 
ing and  dropping  out  of  sections  could  be  considered  the 
equivalent  of  breakage  on  the  other  glass  types. 

-Another  thing  to  be  considered  is  the  question  of  conceal- 
ing the  lamps  entirely  from  view  as  seen  from  the  street.  As 
a  rule  there  is  not  sufficient  space  between  the  top  of  the  glass 
and  the  ceiling  to  place  any  form  of  conical  reflector  without 
making  it  visible.  In  order  to  overcome  this  objection  it  is  custom- 
ary either  to  use  a  shade  which,  when  the  lamps  are  lighted. 
is  lowered  to  conceal  them,  or  10  paint  a  black,  red  or  other 
colored  strip  across  the  top  of  the  window.  This  strip  can 
also  be  used  to  good  advantage  for  advertising  purposes  to 
display  the  company's  name  or  goods  sold  by  making  the  let- 
ters transparent,  or,  in  other  words,  leave  the  letters  clear, 
painting  in  the  balance  of  the  stri)).  This,  of  course,  requires 
the  window  to  be  lighted  by  reflectors  which  will  allow  some 
light  to  fall  on  the  strip.  In  this  case  prismatic  reflectors, 
such  as  that  shown  in  Fig.  6,  arc  best  adapted,  although  such 
a  reflector  as  that  shown  in  Fig.  I.?,  if  placed  near  the  fop  of 
the  band,  will  often  admirably  answer  the  purpose.  In  the 
case  of  trough  reflectors  of  either  the  standard  or  "poke  bon 
net"  type,  it  is  often  unnecessary  10  paint  such  a  strip  in  thr 
window  on  account  of  their  relative  shallowness,  as  the  lamp> 
are  generally  placed  horizontally.  Whether  a  window  should 
he  lighted  so  as  to  take  advantage  of  the  illuminating  sign  nl 
the  top  of  the  window  or  not  must  be  left  to  each   individual 
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It  is  undoubtedly  important  for  the  illuminating  engineer  and 
central  station  man  to  have  a  clear  conception  of  the  condi- 
tions under  which  the  use  of  the  tungsten  lamp  is  more  favor- 
able than  that  of  other  illuminants.  Its  long  life  and  its  high 
efficiency — three  times  that  of  the  old  carbon  lamp — advocate  its 
use;  on  the  other  hand,  it  is  fragile  and  its  initial  cost  is  great 
at  present.  A  critical  discussion,  therefore,  of  the  relations 
between  the  initial  cost  of  the  lamp,  its  life  and  its  efficiency, 
price  of  energy,  etc.,  will  probably  be  interesting  and  useful 
for  the  ifluminating  engineer,  central-station  man  and  lamp 
manufacturer. 

A  formula  may  be  employed  to  calculate  the  eft'ective  or 
total  cost  of  light  production,  Ce,  per  lamp-hour.  This  must 
take  into  account  the  initial  or  renewal  cost,  d,  of  the  lamp 
per  hour,  as  well  as  the  cost,  Cc,  of  the  energy  consumed  in 
the  lamp  per  hour.     It  is  obvious,  therefore,  that 

Cc  =  Ci  -f  Ce 
It  further  does  not  require  any  proof,  that 

P 
Ci  =  — 

L 
where   P   represents   the   actual   price   of   the   lamp   and   L   the 
average  life  of  the  lamp. 

Xow,  if  n  :=  the  number  of  candles  per  lamp.  /r=rthe  spe- 
cific consumption  in  watts  per  candle,  .1/  the  cost  of  energy  per 
kw-hour,  then 

"  X  W  X  -1/ 

Cc  = 


nd 


D      uXllKil 


Ce^- 


(I) 


L  1000 

is  tlte  formula  for  the  total  cost  of  light  production  per  lamp- 
hour. 

Another  formula,  derived  herefrom,  gives  the  total  cost  of 
light  production,  Oi,  per  candle-hour. 

It  is  evident,  that 

Ce  Ci  h    XM 

Ci,=^  = X (2) 

It        II  X  L  1000 

This  term,  the  candle-power,  appears  to  be  of  consider- 
able importance  for  the  central-station  man.  As  has  been 
pointed  out  several  times  of  late,  most  recently  by  Hale  in  his 
paper  before  the  convention  of  the  Illuminating  Engineering 
Society,  the  tendency  in  the  policy  of  our  central  stations  is  to 
furnish  light  rather  than  electricity  to  their  customers,  and  to 
this  end,  they  install  lamps  without  cost.  It  is  quite  natural, 
therefore,  that  the  charge  should  also  be  made  for  light  and 
not  for  its  equivalent  in  energy.  If  this  were  effected  and  if, 
for  instance,  the  candle-hour  or  the  kilo  candle-hour  were 
adopted  as  unit,  there  can  be  no  doubt  that  the  lighting  com- 
panies far  from  fearing  would  even  welcome  the  advent  of 
lamps  of  the  highest  possible  efficiency. 

Returning  to  the  formula;  (i)  and  (2).  I  shall  use  them  at 
first  to  calculate  the  cost  of  lamp-hour  and  of  candle-hour  for 
different  rales  of  energy  and  different  candle-powers.  For  this 
purpose  we  must  agree  upon  the  price  of  the  lamp. 

Now,  it  is  an  established  fact  that  low  candle-power  incan- 
descent lamps  of  full  voltage  are  nmro  difficult  lo  produce  than 
lamps  of  higher  candle-power.  .\ot  counting  the  price  of  the 
bulb,  a  20-cp  lamp,  for  instance,  is  more  expensive  than  a  100 
cp  lamp.  .As,  however,  the  public  is  not  so  easily  persuaded  to 
pay  a  higher  price  for  a  lamp  of  lower  candle-power,  it  seems 
to  be  a  good  scheme  to  adopt  the  same  price  for  all  tungsten 
lamps  ranging   froin  20  up  to  100  candle-power. 

From  the  best  information  I  could  obtain  this  policy  very 
likclv  will  lie  adopted  and  a  price  of  P  =  $l.50  can  be  used  in 
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the  foregoing  forniute  as  reasonably  as  one  can  quote  for  tin- 
old  i6-cp  lamp  a  trade-price  oi  P  —  $0.l8. 

The  life  of  the  tungsten  lamp  may  for  the  present  be  valued 
as  L  ^  1000  hours,  at  a  consumption  of  //  =  I  watt  per  candle- 
power. 

These  last  iwo  values  are  not  absolutely  established  as  yet; 
they  arc,  however,  so  near  to  the  truth  that  they  can  be  safely 
introduced  in  the  formula;. 

With  these  three  constant  quantities,  price,  life  and  consump- 
tion of  the  tungsten  lamp,  we  are  in  the  position  to  calculate  the 
total  cost  of  light  production  per  lamp-hour  and  per  candle- 
hour.     The  results  are  given  in  Tables  I  and  II. 

For  comparison,  the  total  cost  of  light  production  may  be  cal- 


tor,  instead  of  a  cluster  with  four  i6-cp  carbon  lamps  with  an 
opal  reflector,  would  be  about  70  per  cent.  Regardless  of  the 
economical  considerations,  the  tungsten  lamp  as  used  above 
would  also  present  a  more  artistic  appearance.  The  photometric 
curves  published  in  Cravath  and  Lansingh's  book  on  "Practical 
Illumination"  (Fig.  151  and  Fig.  170),  and  reproduced  in  Fig. 
I  and  Fig.  2,  show  that  the  light  distribution  is  practically  of 
an  equal  efficiency.  It  is  assumed  that  the  light  distribution 
will  not  be  noticeably  aflfected  by  the  substitution  of  a  50-cp 
tungsten  lamp  for  a  50-cp  carbon  lamp  in  Fig.  2. 
In  cases  such  as  the  above  illustration,  even  the  central  sta- 
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4-I.AMP     CI.USTKR     WITH      19-IX.     OPAI- 
FI.ECTORS. 


culatcd  also  for  the  old  carbon  lamp  of  16  candle-power  and 
for  the  graphitized  filament  or  Gem  lamp  of  20  candle-power. 

The  price  of  the  carbon  lamp  is  given  as  16  cents ;  its  con- 
sumption, He  =^31  at  a  life  of  L<;=450  hours.  The  price  of 
the  graphitized  filament  lamp  is  20  cents,  and  its  consumption  is 
Hm  —  2.5  at  a  life  of  Lm  =  45o  hours. 

It  is  evident  that,  in  the  tables,  the  low  onergy  rates  refer  to 
the  cost  of  generating  electricity,  whereas  the  high  rates  refer  to 
the  selling  price.  In  this  regard  the  results  of  the  calculations 
as  reproduced  in  the  different  tables  reveal  that  the  candle-hour 


FIG.    2. — LIGHT    ABOUT    HOLOPHANE    BOWL    WITH    50-CP    LAMi'    A.M) 
REFLF.CTOR. 

tions,  generating  tne  electricity  at  a  cost  of  i  cent  per  kw-hour. 
would  be  able  to  produce  a  cheaper  candle-hour  for  their  own 
use  with  the  tungsten  lamp  than  with  the  carbon  lamp. 

Due  to  such  economical  features  as  the  above,  and  also  'due 
to  the  fact  that  the  price  of  the  tungsten  lamp  will  probably  not 
be  reduced  in  the  immediate  future,  it  w-ould  be  advisable  for 
the  lamp  manufacturer  to  consider  only  the  introduction  of 
high  candle-power  tungsten  lamps  of  about  32  to  40  candle- 
power.  This  would  also  entail  the  advantage  for  the  central 
station  that  whereas  the  use  of  i6-cp  tungsten  lamps  instead  of 


TABLE   I.-EFFECTIVE  OR  TOTAL   COST   OF    LIGHT    PRODUCTION  PER  LAMP-HOUR   INCLUDING   COST   OF  ENERGY   AND  OF 
LAMP   RENEWALS  FOR  TUNGSTEN   LAMPS  OF  DIFFERENT    CANDLE  POWER  AT   VARIOUS  ENERGY  RATES. 

Rate  per  kw.-hour  in  cents 


C.  P. 

'   1   '   1   ■' 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

.16 

.17     .18 

.19 

.20 

21 

.22 

.23 

.24 

.25 

.26 

.27 

28 

.29 

.3 

16 

.166 

18.?     .  1  OS 

214 

.23 

.246 

.262 

278 

.294 

.31 

.326 

342 

.358 

.374 

.39 

20 

.17      1"      ■!      •■      -'S 

.27 

29 

.31 

.33 

.35 

37 

.39 

.41 

.43 

.45 

2,S 

.275 

.3 

.325 

.35 
.406 

.375 

4 

.425 

.45 

.475 

.5 

.525 

32 

IS'    ;m    ,'!.,    .'78 

.31 

.342 

374 

438 

.47 

.502 

.534 

.566 

.598 

.63 

40 

M 

35 

.39 

.43 

.47 

.51 

.55 

.59 

.63 

.67 

.71 

.75 

50 

.2       -■-      '       (5 

.4 

.45 

.5 

.55 

.6 

.65 

.7 

.75 

.8 

85 

.9 

SO 

.3f      M               '■'            .17 

.S.'i 

.6.1 

.71 

.79 

.87 

.95 

1.03 

l.ll 

1.19 

1.27 

I3S 

100 

,, 

.85 

.95 

1.05 

1.15 

I  25 

1.35 

1.45 

l.SS 

I.6S 

of  the  tungsten  lamp  is  cheaper  than  the  candle-hour  of  the  old 
carbon  lamp  and  of  the  metalized  filament  lamp  for  energy 
rates  ranging  down  to  4  cents  per  kw-hour. 

For  this  reason  it  would  be  of  economical  interest  to  the 
general  public,  as  well  as  to  a  number  of  isolated  plants,  to  sub- 
stitute, at  their  own  e.xpense,  for  each  carbon  lamp  a  tungsten 
lamp  of  equal  candle-power.  As  an  example,  at  the  usual  rale 
of  10  cents  per  kw-hour,  the  saving  per  lamp  would  amount  to 
about  40  per  cent.  A  still  greater  saving  could  be  effected  by 
substituting  for  a  number  of  carbon  lamps  one  tungsten  lamp 
equalling  in  candle-power  the  total  candle-power  of  the  carbon 
lamps. 

.\s  an  illustration,  the  economy  in  using  one  50-cp  tungsten 
lamp  in  connection  with  a   Holophane  hemisphere  and   reflec- 


i6-cp  carbon  lamps  would  involve  a  loss  of  67  per  cent  due  to 
decrease  of  the  energy  consumed,  the  use  of  32-cp  tungsten 
lamps  instead  of  l6-cp  carbon  lamps  would  mean  a  loss  of 
only  30  per  cent. 

.■\s  to  the  public,  the  lamp-hour  of  a  32-cp  tungsten  lamp 
would  cost  not  more  than  the  lamp-hour  of  the  i6-cp  carbon 
lamp  or  the  lamp-hour  of  the  graphitized  filament  lamp,  as  in- 
dicated in  Tables  I  and  III.  It  would,  therefore,  not  involve 
higher  expense  for  the  general  public,  if  it  would  replace  one 
16-cp  carbon  lamp  by  a  32-cp  tungsten  lamp,  even  if  the  l6-cp 
lamp  would  give  sufficient  illumination  for  the  special  purpose. 

In  such  cases,  however,  where  the  cost  of  the  kw-hour  is  less 
than  4  cents,  it  would  not  be  advantageous  to  substitute  a  32-cp 
tungsten  lamp  for  a  16-cp  carbon  lamp  on  account  of  the  high 
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price  of  the  lamp,  as  given  above,  whereas  a  32-cp  tungsten 
lamp  may  very  well  be  used  in  place  of  two  l6-cp  or  one  ,32-cp 
carbon  lamp  with  the  same  economy  as  heretofore  cited. 

It  would  be,  however,  of  interest  to  consider  how  much  the 
tungsten  lamp  ought  to  be  reduced  in  price  to  make  it  desir- 
able to  consumers  who  pay  less  than  4  cents  per  kw-hour  for 
their  energ)'.  This  price  A',  can  be  derived  by  employing  for- 
mula I  in  connection  with  the  following  considerations ;  In 
order  to  know  the  highest  price  of  the  tungsten  lamp  to  be 
granted,  the  cost  per  lamp-hour  of  a  32-cp  tungsten  lamp,  for 


public  as  well  as  the  central  station  w-ould  share  the  benefit  of 
the  new  lamp. 

Though  the  introduction  of  the  candle-hour  rate  would  offer 
great  advantage  over  the  k%v-hour  rate,  several  difficulties  may 
present  themselves  in  its  adoption  and  execution.  One  of  the 
problems,  however,  the  measuring  of  the  candle-hour,  which 
appears  to  be  one  of  the  most  difficult  ones,  could  be  solved  in 
a  rather  simple  manner.  Taking  for  granted  that  in  the  tung- 
sten lamp,  one  watt  produces  one  candle,  then  one  watt-hour 
would  equal  one  candle-hour,  and  one  kw-hour  one  kilocandle- 


T.^BLE   II.— RFFKCTIVE    COST    OF    LIGHT    PRODUCTION"    PER    CANDLE-HOUR.    INXLUDING    COST    OF    POWER    AND    OF    LAMP 
RENEWALS   FOR   TUNGSTEN   LAMPS  OF  DIFFERENT  CANDLE  POWER  AT  VARIOUS  ENERGY  RATES. 

i  Rate  per  kw.-hour  in  cents 


C.  P. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

10 

.016 

.017 

.018 

.019 

.02 

.021 

.022 

.023 

.024 

.025 

.026 

.027 

.028 

.029 

.03 

16 

.0104 

.0114 

.0124 

.0134 

.0144 

.0154 

.0164 

.0174 

.0184 

.0194 

.0204 

.0214 

.0224 

.0234 

.0244 

20 

.0085 

.0095 

.0105 

.0115 

.0125 

.0135 

.0145 

.0155 

.0165 

.0175 

.0185 

.0195 

.0205 

.0215 

.0225 

25 

.0070 

.0008 

.009 

.01011 

.011 

.012 

.013 

.014 

.015 

,016 

.017 

.018 

.019 

.02 

.021 

32 

.0057 

.0067 

.0077 

.0087 

.0097 

.0107 

.0117 

0127 

.0127 

.0147 

.0159 

.0167 

.0177 

.0187 

.0197 

40 

.00475 

.00S75 

.00675 

.00775 

.00875 

.00975 

.01075 

.01115 

.01275 

.01375 

.01475 

.01515 

.01675 

.01775 

.01875 

SO 

.004 

.005 

.006 

.007 

.008 

.009 

.01 

.011 

.012 

.013 

•.014 

.015 

.016 

.017 

.018 

80 

.00287 

.50039 

.0049 

.0059 

.0069 

.0079 

.0089 

.0099 

.0109 

.0119 

.0129 

.0139 

.0149 

.0159 

.0169 

100 

0025 

.0035 

.0045 

.0055 

.0065 

.0075 

.0085 

.0095 

.0105 

.0115 

.0125 

.0135 

.0145 

.0155 

.0165 

instance,  should  be  equal  or  less  than  the  cost  of  the  16-cp  car- 
bon lamp  at  a  certain  rate  of  energy. 

Employing,  then,  formula  I  and  using  the  values  decided  on 
above  for  life,  consumption,  etc.,  we  can  solve  the  above  expres- 


hour.     Therefore,  by  changing  the  "watts"  into  "candles"  on 
the  meters,   the  measurements   could  be   effected   without   any 
change  in  the  construction  of  the  meters. 
In  view  of  the  price  of  the  kilocandle-hour  this  could  be  de- 


TABLE  III.— TOTAL  COST   OF  LIGHT  PRODUCTION  PER  L.\MP-HOUR  OF  CARBON  AND  GEM 
LAMPS  AT  DIFFERENT  RATES  OF  ENERGY. 


L.^.MP 

Rate  per 

kw.-hour  in  cents 

1      2 

3 

4 

S 

6"  1    7 

8   1    9     10 

11 

12 

13   1 

14 

IS 

Carbon 

.086 

.136 

.186 

.236 

.286 

.336  1  .386 

.436  1  .486    .536 

.586 

.636 

.686 

.736 

.786 

Gem 

.096 

.146 

.196 

.246 

.296 

.346  '  .396    .446  |  .496    .546 

.596 

.646 

.696 

.746 

.796 

sion  for  X,  assuming  for  instance,  a  rate  of  2  cents  per  kw- 
hour.    This  results  in 

16      50  X  2  >  X      32  X  2 


and 


450         1000        1000        1000 
< 

A'  =  72  cents. 
This,  therefore,  is  the  price  that  the  tungsten  lamp  mo.':  likely 
will  have  to  be    reduced  to  in  order  to  meet  all  the  demands. 

AH  these  calculations  hold  good  assuming  that  the  power  sta- 
tions follow  the  policy  of  furnishing  electricity  and  do  not  sup- 


termined  by  starting  from  the  following  points :  It  has  been 
calculated  that  the  lamp-hour  of  the  16-cp  carbon  lamp  costs 
about  as  much  as  the  32-cp  tungsten  lamp,  including  charge  for 
renewals.  As  shown  by  the  tables,  the  carbon  lamp-hour  costs 
about  0.5  cent  at  a  rate  of  10  cents  per  k-w-hour,  while  the 
tungsten  lamp-hour  of  32  candle-power  costs  a  little  less  at 
the  same  rate. 

This  price  of  about  J^  cent  per  lamp-hour  could  be  adopted 
as  a  basis  for  a  new  light  rate,  the  central  stations  renewing 
the  tungsten  lamps  free  of  charge  in  pursuance  of  the  policy 
to  furnish  light  and  not  power  and  supplying  their  customers 


TABLE  IV.— TOTAL  COST  OF  LIGHT  PRODUCTION  PER  CANDLE-HOUR  FOR  CARBON  AND 
GEM  LAMPS  AT  DIFFERENT  ENERGY  RATES. 


LAMP 

Rate  per 

cw.-hour  in  cents 

r 

2 

3 

4 

5 

6 

7 
.024 

8      9 

10 

II 

12 

13 

14 

15 

Carbon 

1  .0054 

.0086 

.0116 

.0147 
.0123 

.0178 

.021 

.0272   .0305 

.0335 

.0365 

.0395 

.0425 

.0455 

.0485 

Gem 

I  .0049 

.0072 

.0097 

.0148 

.0173 

.0198 

.0223   .0247 

.0273 

.0298 

.0322 

.0348 

.0373 

.0398 

ply  the  lamps  to  their  customers,  and  that  these  lamps  be  paid 
for  by  the  consumers,  in  spite  of  which  fact  it  has  been  shown 
that  the  general  public  will  derive  great  benefit  from  the 
tungsten  lamp. 

The  position  of  the  central  stations  toward  the  tungsten  lamp 
cannot  be  such  a  favorable  one,  as  far  as  the  use  of  the  lamps 
lor  themselves  and  the  f.alc  of  electricity  is  concerned.  Al- 
though it  is  beyond  doubt  that  an  improvement  such  as  the 
tungsten  lamp  will  increase  the  number  of  customers  for  the 
central  stations  and  finally  raise  their  total  output  tremendously, 
the  fear  is  not  unfounded  that  for  some  time  to  come  the 
load  of  the  individual  customer  may  decrease. 

However  this  may  develop,  I  believe  that  the  adoption  of  the 
candle-hour  will  do  away  with  all  these  fears  and  the  general 


exclusively   with   32-cp   tungsten    lamps    for   reasons   discussed 
above. 

To  calculate  the  new  light   rate,  the   following  formula  can 
be  used  : 

"X'- 

Ci  = (3) 

1000 
wherein 

Ci  represents  cost  of  lamp-hour. 
n    candle-power   of    supplied    lamps, 
r  rate  on  price  per  kilocandle-hour. 
Basing  upon  the  above  assumptions  the  central  si.-itinns  will 
feel  justified  in  making  a  charge  of 

r  =  16  cents  per  kilocandle-hour. 
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The  consumer  who  is  not  inclined  to  pay  high  prices  for  light 
bills  will  find  at  the  end  of  the  month  that  his  light  bill  is  not 
larger  and  that  under  the  new  rate  he  is  receiving  more  light 
for  the  same  or  for  a  lower  amount.  Thus,  while  the  con- 
sumer profits  by  the  use  of  the  candle-hour  system,  the  central 
stations  do  not  lose  by  it.  They  get  6  cents  more  for  the  kilo- 
candle-hour  than  they  received  for  the  kw-hour  at  the  old  rate. 
That  means  6  times  32  or  $1.96  for  each  lamp.  While  the 
central  stations  furnishing  the  lamps  free  of  charge  still  make 
an  additional  profit  of  at  least  46  cents  on  each  lamp,  the  con- 
sumer pays  now  16  cents  per  kilocandle-hour  instead  of  about 
30  cents  as  heretofore. 

Two  things,  however,  have  to  be  carefully  considered  in  con- 
nection with  the  new  light  rate;  these  are  the  fragility  and  the 
life  of  the  tungsten  lamp  as  made  at  present. 

Due  to  the  fact  that  the  tungsten  lamp  is  more  fragile  than 
the  carbon  lamp,  it  is  absolutely  necessary  that  the  same  he 
handled  with  considerable  care  and  that  the  central  station  in- 
sure themselves  against  unreasonable  claims  by  establishing 
rules,  for  instance,  to  prevent  the  use  of  drop  lights  with  key 
sockets,  etc. ;  although,  according  to  my  experience,  the  tungsten 
lamp  can  very  well  be  used  with  drop  light  with  key  socket  for 
more  than  looo  hours,  if  reasonable  care  is  observed. 

As  to  its  life,  it  has  been  pointed  out  that  so  far  as  de- 
termined the  average  life  of  the  tungsten  lamp  is  about  1000 
hours,  although  this  fact  has  not  been  exhaustively  investi- 
gated ;  but  the  work  that  has  been  done  along  that  line  reveals 
that  one  watt  per  candle-power  or  even  somewhat  less  would 
guarantee  the  above  life  as  the  most  economical  of  the  tungsten 
lamp. 

Small  overloads  due  to  overvoltage  do  not  affect  the  life  of 
the  tungsten  lamp  as  much  as  the  carbon  lamps  due  to  the 
positive  temperature  coefficient  of  the  metal.  While  this  is  an- 
other advantage  of  the  tungsten  lamp,  it  has  been  my  experi- 
ence that  in  spite  of  the  positive  temperature  coefficient,  low 
periodical  fluctuations  of  the  voltage  are  more  noticeable  in 
the  tungsten  lamp  than  in  the  carbon  lamp,  very  likely  due 
to  the  higher  intensity  of  light  or  intrinsic  brilliancy  per  unit 
of  the  light-giving  body. 


Dangers  in  Sub-Stations. 

In  the  annual  report  of  the  Chief  Inspector  of  Factories  and 
Workshops  in  England  some  dangers  in  sub-stations  are  pointed 
out.  Many  cases  were  found  where  safety  had  been  insuffi- 
ciently provided  for,  and  some  where  the  means  intended  to 
procure  safety  added  considerably  to  the  dangers.  In  some 
sub-stations,  where  it  was  important  that  the  supply  should  be 
available  continuously,  the  high-pressure  switchboards  were  ar- 
ranged so  that  it  would  be  impossible  without  great  danger 
to  carry  out  any  repair  or  adjustment  unless  by  completely 
shutting  down  the  supply.  In  two  cases  sub-stations  were  sup- 
plied at  10,000  volts  pressure,  three-phase.  The  10,000-volt  con- 
ductors were  of  bare  copper.  The  transformers  and  high- 
pressure  swilchgear  were  on  one  side  of  the  room  and  the  con- 
sumers' switchboard  on  the  other,  with  only  a  few  feet  of  space 
between  them.  The  arrangement  of  exposed  high-tension  con- 
ductors was  dangerous  in  any  case,  and  particularly  so  in  view 
of  the  consumers'  employees  having  access. 

In  some  less  recent  transforming  sub-stations  a  form  of  pro- 
tection was  provided  for  the  high-pressure  switchgear,  which 
distinctly  added  to  the  danger.  The  switches  and  bus-bars  were 
of  bare  metal  exposed,  but  the  whole  switchboard  was  sur- 
rounded by  an  iron  cage  with  a  door.  When  any  switching  or 
replacing  of  fuses  became  necessary,  the  attendant  would, 
therefore,  have  to  go  into  the  cage,  which  was  so  confined  that 
he  would  inevitably  be  in  contact  with  its  iron  bars,  thereby 
being  in  contact  with  earth,  and  would  besides  have  insufficient 
room  to  work  in.  In  some  other  underground  chambers,  far 
too  small,  the  inspector  found  some  survivals  of  a  bygone 
age  in  the   form  of  protection  of  the  high-pressure   terminals 


of  the  cables  by  metal  covers  or  bells.  The  terminals  were  bare, 
and  in  order  to  get  at  them  for  any  purpose,  the  bell,  which 
was  heavy,  had  to  be  lifted  vertically  with  a  very  steady  hand, 
or  it  would  touch  the  terminals.  .\n  earth  wire  was  attached 
to  the  bell,  but  in  one  case  this  wire  proved  to  be  very  much 
alive. 

In  motor-generator  sub-stations  the  inspector  found  numer- 
ous cases  of  the  high  or  extra-high  pressure  coils  of  the  motors 
being  insufficiently  protected.  Accidents  have  occurred  through 
men  putting  out  their  hands  to  steady  themselves  and  touch- 
ing the  high-pressure  stator  coils  when  examining  the  lubrica- 
tion of  the  bearings.  In  some  continuous-current  sub-stations 
the  motor-converters  are  placed  with  a  passage-way  between 
them  of  less  than  20  ins.,  and  having  their  exposed  high- 
pressure  terminals  sticking  out  into  the  passage-way  on  each  side. 


Some    Fundamental    Principles     Underlying 
the  Sale  of  Electrical   Energy.  • 

Bv  Clarence  P.  Fowler. 

The  methods  of  charging  for  electrical  energy  vary  so 
widely  in  different  localities,  and  as  they  should  combine  in 
general  the  same  elements  in  all  cases,  evidently  a  good  many 
of  them  are,  at  best,  rather  haphazard  in  character.  It  is  the 
purpose  of  the  present  article  to  briefly  discuss  some  of  the 
salient  features  upon  which  a  logical  system  of  rates  should 
be  based,  supplemented  with  a  numerical  example. 

With  a  given  number  of  kw-hours  sold,  the  supply  company 
will  expect  a  certain  definite  income,  and  if  each  consumer 
does  not  bear  his  proper  share  of  the  cost  of  supplying  him  it 
is  evident  that  some  may  be  undercharged  while  others  may  be 
overcharged,  if  a  detailed  study  of  each  consumer's  load  has 
not  been  made.  Before  going  into  the  consideration  of  the 
cost  of  furnishing  electrical  energy  proper  it  is  important  first 
to  consider  briefly  the  nature  of  the  suppl)  of  electrical 
energ>',  as  having  a  bearing  on  its  cost  of  production. 

While  electrical  energy  may  be  generally  regarded  as  a 
manufactured  product  in  the  ordinary  sense  of  the  term,  yet 
a  little  reflection  will  prove  this  to  be  hardly  in  accordance 
with  facts.  Electrical  energry  stands  unique,  in  that  it  differs 
from  the  ordinary  manufactured  goods  of  commerce  because: 
First,  it  is  an  intangible  product  of  manufacture  and  must 
therefore  be  classed  as  a  service ;  and  second,  electrical  energ>- 
can  be  stored  only  to  a  very  limited  extent,  and  in  this  way 
also  differs  from  ordinary  manufactured  products,  which  can 
be  made  at  a  constant  rate,  stored  and  disposed  of  as  de- 
mand dictates. 

From  the  two  above  facts,  it  is  evident  that  the  supply  of 
electrical  energj'  is  a  service  which  must  be  rendered  simul- 
taneous with  the  demand,  and  since  no  virtual  storage  is 
possible,  it  means  that  the  generating,  distributing  and  measur- 
ing equipments  must  be  of  ample  capacity  to  handle  the  maxi- 
mum demand  that  may  be  made  upon  tjiem.  Evidently  then. 
the  instantaneous  maximum  demand  of  each  consumer  fixes 
the  investment  fur  the  service  of  that  consumer,  and  therefore 
fixes  all  of  those  charges  which  are  dependent  upon  the  invest- 
ment. 

The  charges  which  are  dependent  upon  the  investment  are 
insurance,  taxes,  interest  or  profit,  a  certain  portion  of  the 
maintenance  of  the  plant  which  is  not  dependent  upon  the 
use  of  the  apparatus,  and  also  a  large  proportion  of  the  de- 
preciation due  to  age,  in  addition  to  the  remaining  indetermi- 
nate portion  of  the  depreciation  charge  which  is  due  to  what 
is  known  in  engineering  language  as  "changes  in  the  art" 
and  which  is  brought  about  by  new  and  better  apparatus 
invented  from  time  to  time.  Also  in  the  case  of  hydro-electric 
development  there  is  usually  a  certain  water  rental  which  may 
be  regarded  as  a  fixed  charge  and  which  is  based  upon  the 
capacity  of  the  apparatus  installed  in  the  generating  station. 

All  of  the  above  charges  are  directly  proportional  to  the 
investment  made  for  the  service  of  ever>-  diffe.'ent  consumer 
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and  they  increase  as  his  instantaneous  maximum  demand  for 
service  increases  and  are  not  reduced  in  any  manner  by  a 
reduction  in  his  consumption  of  energy. 

This  clearly  points  out  that  no  matter  whether  a  consumer 
uses  electrical  energy  or  not,  if  he  be  connected  to  the  system 
of  supply  that  system  must  hold  itself  in  readiness  to  supply 
him,  and  by  so  doing  incurs  the  major  portion  (as  explained 
below)  of  the  cost  of  reaching  him  which  is  constant  and 
dependent  not  upon  the  continued  use  of  his  apparatus  at 
maximum  load  but  solely  upon  his  liability  to  demand  maxi- 
mum load,  even  if  only  for  a  short  period.  (It  might  here 
be  added  that  in  quite  a  large  number  of  steam-electric  plants 
the  annual  fixed  charges  form  about  75  per  cent  of  the  total 
cost  of  operation  and  that  for  hydro-electric  plants  the  annual 
fixed  charges  run  about  90  per  cent  of  the  total  expense  of 
operation.) 

After  the  investment  has  been  made  for  the  consumer  it 
costs  a  certain  amount  to  keep  the  apparatus  in  operation. 
That  amount  for  steam-electric  plants  includes  management, 
fuel,  water,  waste,  oil,  lamp  renewals  (if  a  lighting  company), 
the  value  of  the  lost  energy  (whether  due  to  actual  loss,  meter 
slip  or  theft),  a  certain  amount  of  labor  and  repair  expenses 
which  are  a  direct  result  of  the  use  of  the  apparatus.  For  a 
hydro-electric  system  about  the  only  items  that  vary  with  the 
output  are  the  cost  of  repairs,  the  value  of  the  lost  energy  and 
a  certain  proportion  of  the  labor  expense. 

These  running  expenses  for  electrical  systems  are  propor- 
tional to  the  number  of  hours'  use  of  the  apparatus  and  are 
in  no  way  dependent  on  the  first  cost  of  the  same.  This  is 
equivalent  to  saying  that  there  is  a  certain  lesser  portion  of 
the  cost  of  supplying  a  consumer  with  electrical  energy  which 
continues  or  discontinues  accordingly  as  his  consumption  is 
discontinued  or  interrupted. 

It  has  now  been  shown  that  in  general  the  cost  of  supplying 
electrical  energy  to  any  consumer  is  made  up  of  two  unequal 
portions,  namely: 

a.  The  greater  portion  consists  of  a  fixed  charge,  which 
depends  solely  upon  the  consumer's  instantaneous  maximum 
demand  and  which  is  independent  of  the  duration  of  that 
demand. 

b.  The  lesser  portion  consists  of  a  running  charge  which 
depends   upon  the  energy  consumed. 

The  above  elements  at  once  suggest  a  method  of  charging 
for  electrical  energy  which  will  bear  a  proper  relation  to  the 
cost  of  furnishing  it  and  must  evidently  consist  of  the  fixed 
charge  based  upon  the  consumer's  maximum  demand  in  com- 
bination with  the  charge  which  is  dependent  upon  energy  con- 
sumption. 

Each  of  the  component  parts  of  the  above  system  are  in  use 
in    various    localities,    under    the    names    respectively    of    "flat 
rates"  and   "meter   rates,"  and   the   principal   disadvantages   of 
each  of  these  alone  are  as  follows : 
Flat  Rale. 

As.suming  the  use  of  a  fixed  charge  alone,  or  what  would  be 
known  as  a  flat  rate,  it  is  apparent  that  there  is  nothing  in 
this  method  of  charging  which  causes  the  consumer  to  use  his 
electricity  economically.  Knowing  that  he  has  got  to  pay  for  his 
energy  whether  he  uses  it  one  hour  or  24  hours,  he  carelessly 
lets  a  certain  portion  or  perhaps  all  of  his  load  remain  on  the 
system  the  full  24  hours. 

The  flat  rate  at  first  thought  would  seem  to  be  almost 
ideal  for  the  sale  of  hydro-electric  energy,  where  the  cost  of 
the  same  is  for  the  most  part  fixed  and  independent  of  the 
output,  as  already  pointed  out,  and  might  be  used  in  the  case 
of  those  developments  where  water  is  plentiful;  but  there  arc 
again  many  developments,  which  for  their  successful  operation 
depend  upon  water  storage  and  coupled  always  with  the  chance 
of  reducing  the  station  peak  as  well  as  minimizing  the  cost 
of  repairs,  are  all  arguments  which  favor  the  economical  use 
of  energy,  which  a  flat  rate  will  not  insure. 

With  steam  electric  plants  the  objections  to  the  use  of  flat 
rate  are  so  obvious  that  they  need  not  be  commented  on  in  this 
article. 


Straight  Meter  Rale. 

If  the  consumer  is  charged  for  all  the  energy  he  uses  on  a 
straight  meter  rate  basis,  this  tends  to  discriminate  against 
the  long-hour  user,  who  is  the  most  desirable  type  of  con- 
sumer the  station  supplies. 

This  defect  with  the  straight  meter  rate  arises  largely  from 
the  fact  that  the  unit  used  in  the  measurement  of  electrical 
energy,  the  kilowatt-hbur,  is  made  up  of  the  average  energy 
consumption  in  kilowatts  multiplied  by  the  time  over  which  the 
energy  is  furnished.  It  is  at  once  evident  that  an  infinite  num- 
ber of  time  and  energy  values  multiplied  together  will  give 
the  same  result  and  from  which  it  is  apparent  where  the 
difficulty  with  the  straight  meter  rate  system  lay,  as  will  be 
seen  from  the  following  siinple  example : 

Suppose  consumer  A  uses  100  kw  for  i  hour;  then  his  con- 
sumption as  shown  by  the  watt-hour  meter  would  be  100  lew- 
hours.  Next  suppose  consumer  B  uses  10  kw  for  10  hrs. ; 
then  his  consumption  as  shown  by  the  watt-hour  meter  would 
also  be  100  kw-hours. 

Now  by  the  straight  meter  rate  both  these  consumers  would 
pay  the  same  amount  for  their  energy,  and  as  it  is  necessary 
to  have  loo-kw  capacity  of  plant  to  supply  A,  whereas  it  is 
only  necessary  to  have  lo-kw  capacity  of  plant  to  supply  B 
(neglecting  losses  in  both  cases)  it  is  evident  that  this  method 
of  charging  is  anything  but  equitable. 

Furthermore  there  may  be  a  certain  amount  of  load  which, 
at  some  particular  meter  rate,  would  bear  a  definite  relation 
to  the  cost  of  supply.  Now  assume  the  maximum  demand 
of  this  load  to  remain  the  same  with  the  average  number  of 
kw-hrs.  increased  by,  say,  25  per  cent.  What  happens,  suppos- 
ing, this  load  is  supplied  from  a  steam  electric  plant? 

Since  the  maximum  demand  remains  the  same,  only  the 
running  expenses  will  be  increased  twenty-five  per  cent,  and 
as  the  running  expenses  for  a  steam  electric  plant  form  only 
about  25  per  cent  of  the  total  cost  of  furnishing  energy,  the 
increased  cost  to  the  company  of  supplying  this  additional 
energy  is  only  614  per  cent  of  the  total  operating  cost,  whereas 
the  revenue  to  the  company  is  increased  in  proportion  to  the 
additional  consumption  or  by  25  per  cent. 

Similarly,  if  the  maximum  demand  remain  the  same  and  the 
number  of  kw-hrs.  be  decreased  by  25  per  cent,  the  supply  com- 
pany sustains  a  reduction  in  total  operating  costs  of  only 
6%  per  cent. 

Hence  it  is  seen  in  general  that  the  most  equitable  method 
of  charging  for  electrical  energy  involves  the  principle  of  a 
fixed  charge  which  is  independent  of  the  output  combined 
with  the  charge  which  is  dependent  upon  the  output.  These 
two  charges  may  be  simply  reduced  to  a  kw-hour  basis  in  the 
following  manner: 

As  the  running  expenses  are  proportional  to  the  output,  in 
order  to  determine  the  running  cost  per  unit  or  the  cost  per 
kw-hour,  it  is  simply  necessary  to  divide  the  total  annual 
running  expense  by  the  total  number  of  kw-hours  sold  during 
the  year. 

In  order  to  ascertain  the  fixed  annual  charge  upon  a  kw-hour 
basis,  evidently  the  total  annual  fixed  charges  belonging  to 
<ach  class  of  service  should  be  divided  by  the  maximum  num- 
ber of  kilowatts  which  may  be  demanded  of  the  station,  by 
the  respective  classes  of  service.  This  gives,  for  each  class  of 
service,  the  annual  fixed  charge  per  kilowatt  of  maximum 
demand. 

Experience  shows  that  the  total  number  of  kilowatts  which 
may  be  demanded  of  a  station  depends  upon  the  nature  of  the 
load  as  well  as  to  some  extent  upon  the  magnitude  of  the 
individual  consumer's  maximum  demand.  With  the  lighting 
load  tne  total  number  of  kilowatts  which  may  be  demanded 
of  a  central  station  varies  from  1.25  to  1.75  times  the  luaximum 
load  upon  the  station.  With  power  service  this  ratio  runs  on 
an  average  from  i..^  to  3  times  the  maximum  station  load. 
This  ratio  of  the  aggregate  of  the  several  consumers'  maximum 
demands  to  the  maximum  station  load  is  termed  "diversity 
factor"  and  arises  from  the  fact  that  all  consumers  do  not 
use  their  maximum  load  at  the  same  time,  there  being  some- 
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what  greater  diversity  in  the  time  of  maximum  demand  in 
the  case  of  motor  load  than  with  lamp  load  resulting  in 
somewhat  relatively  reduced  fixed  charge  for  the  former  class 
of  service  as  compared  with  the  latter. 

Having  the  annual  fixed  charge  per  kilowatt  of  maximum 
demand  for  each  class  of  service,  and  dividing  this  quantity 
by  the  number  of  days  in  the  year,  evidently  gives  the  daily 
fixed  charge  per  kilowatt  of  maximum  demand  for  the  class 
of  service  considered. 

The  total  cost  per  kw-hour  for  any  consumer  may  now  be 
obtained  when  the  size  and  the  length  of  time  which  he  uses 
his  installation  are  known.  If  a  consumer  only  uses  his  instal- 
lation an  hour  daily  and  it  calls  for  I  kilowatt  capacity,  he  con- 


mcrcial  and  residential  lighting.  (Strictly  speaking  residential 
lighting  usually  has  a  somewhat  greater  "diversity  factor" 
than  for  commercial  lighting,  but  for  the  sake  of  simplicity 
they  will  be  averaged  here.)  For  motor  service  the  "diversity 
factor"  will  be  assumed  to  be  1.5. 

Based  upon  these  assumptions  the  maximum  load  of  5000 
kilowatts  upon  the  system  will  correspond  to  the  following 
maximum  demands,  viz. : 

Class  Service.  Maximum  Demand. 

Private  lighting,  2,000  kw  x  1.25 2,500  kw 

Motor,  2,500  kw  X  1.5 3,750  kw 

Street  lighting,  500  kw  x  i 500  kw 

The   total   annual   fixed   charges   not   including  profit  on   the 


ixed  costs  per  Kw.  hour  —  Cents. 

Total  co.st-S  per  Kw,  hour— Cents. 

Cost  of 
power  per 
Kw.  year 

Ko.  of 

.Annual 

spond- 

Running 
cost 

Private 

ighting. 

daily 

consump- 
tion. 

load 

factor 

% 

Power, 

Private 
Lighting, 

Street  arc 
lighting. 

per  Kw. 
hour. 
Cents, 

Power 
X 

Street 

arc 

lighting. 

Not  includ- 

Including 

ing  to 
column  X, 

ing  lamp 

lamp 

Dollars, 

renewals. 

renewals. 

1 

365 

4.16 

3,65 

4.40 

4,95 

.092 

3.742 

4.812 

5.042 

$13.7« 

2 

730 

8.33 

1.82 

2.20 

2.48 

,092 

1.912 

3.240 

2.572 

3 

1.095 

12.5 

1.22 

1.46 

1.55 

,092 

1.312 

, .. .  _ 

1,872 

1.742 

14J0 

4 

1,4«0 

16.7 

0.91 

1.10 

1.24 

.092 

1.002 

1,192 

1.512 

1.332 

14.60 

.S 

1.825 

20,8 

0,73 

0.88 

0.99 

.092 

0.822 

0,972 

1.292 

1.082 

15.00 

2.190 

25. 

0.61 

0.735 

0.825 

.092 

0.702 

0.827 

1.147 

0.917 

15.40 

7 

2.555 

29.16 

0.52 

0,625 

0,705 

,092 

0.612 

0,717 

1.037 

0.797 

15.70 

8 

2.990 

33.3 

0.455 

0.550 

0,620 

,092 

0.547 

0.642 

0.962 

0.712 

16.40 

9 

3.285 

37.5 

0,405 

0,490 

0.550 

,092 

0.497 

0.582 

0.902 

0.642 

10 

3.650 

41.7 

0,365 

0,440 

0.495 

.092 

0,457 

0.532 

0.852 

0.587 

16.40 

11 

4.015 

45.8 

0.330 

0.400 

0.450 

,092 

0,422 

0.492 

0.812 

0.542 

12 

4,380 

50. 

0,305 

0.355 

0,412 

.092 

0.397 

0.457 

0.777 

0.504 

17.40 

13 

4.745 

54.16 

0,280 

0.340 

,092 

0.372 

0,432 

0.752 

14 

5.110 

58.3 

0,260 

0,315 

.092 

0.352 

0,407 

0.722 

15 

5.475 

62.5 

0,243 

0,293 

,092 

0.335 

.   0,385 

0.705 

18.40 

16 

5.840 

66.7 

0.230 

0,275 

.092 

0.322 

0.367 

0.687 

17 

6,205 

71. 

0.215 

0,260 

.092 

0,307 

0.352 

0.672 

19.00 

18 

6.570 

75. 

0.203 

0.245 

,092. 

0.295 

0.337 

0.657 

19 

6.935 

79.5 

0,192 

0.232 

,092 

0.284 

0.324 

0.644 

19.70 

20 

7.300 

83.3 

0,182 

n.220 

.092 

0.274 

0.312 

0.632 

20.00 

2! 

7,665 

87.5 

0,174 

0.210 

,092 

0,266 

0.302 

0.622 

22 

8.030 

92. 

0.166 

0,200 

,092 

0,258 

0.292 

0.612 

20.70 

23 

8.395 

96. 

0.159 

0.191 

.092 

0,251 

0.283 

0.603 

24 

8.760 

100. 

0,152 

0.183 

.092 

0,244 

0.275 

0.595 

21.40 

sumes  daily  i  kw-hour.  Therefore  the  total  cost  per  kw-hour 
of  serving  this  consumer  is  the  daily  constant  or  fixed  charge 
plus  the  running  cost  of  i  kw-hour.  If  this  same  consumer 
increases  the  use  of  his  installation  so  that  his  average  daily 
use  is  2  hours  per  day,  the  total  daily  fixed  charge  is  conse- 
quently distributed  over  2  hours'  use  and  the  total  cost  per 
kw-hour  is  now  the  sum  of  one-half  of  the  daily  fixed  charge 
plus  the  running  cost  of  1  kw-hour. 

Similarly,  the  cost  of  serving  various  hour  users  from  3 
to  24  hours  is  determined  by  dividing  the  daily  fixed  charge 
by  the  number  of  hours'  use  and  adding  in  each  case  the  run- 
ning cost  per  kw-hour. 

This  can  perhaps  be  better  understood  by  the  application 
of  the  above  principles  to  a  concrete  example,  as  follows : 

Suppose  a  hydro-electric  station  situated  in  an  industrial 
center,  having  a  maximum  station  load  5000  kilowatts,  divided 
as   follows : 

.  Private   lighting 2,000  kw 

Motor  load    2,500  kw 

Street    arc    lighting 500  kw 

Total 5,000  kw 

As  previously  explained,  while  the  aggregate  of  the  maxi- 
mum demands  of  the  several  private  lighting  consumers  may  be 
from  1,25  to  1.75  times  the  maximum  station  load  and  with 
motor  consumers  this  ratio  or  "diversity  factor"  may  range 
from  1.5  to  3  titnes  the  maximum  station  load  due  to  th«  fact 
that  all  maximum  loads  do  not  coincide  in  time,  yet  it  will  be 
evident  that  this  docs  not  apply  to  the  case  of  street  lighting 
load,  which  may  be  regarded  as  a  single  consumer,  and  there- 
fore has  a  "diversity  factor"  of  unity,  and  consequently  de- 
prives the  station  of  the  advantage  of  supplying  a  maximum 
demand  greater  than  the  maximum  station  load. 

For  private  lighting  service  the  "diversity  factor"  in  the 
present  case   will   be   taken   as   averaging   1.25   for   both   corn- 


total  system  equipment  for  these  three  classes  of  service  are 
assumed  to  be  divided  as  follows : 

Private  lighting  service .$40,000.00 

Motor  service    50,000,000 

Street  lighting  service 9,000.00 

From  which  the  annual  fixed  charges  per  kilowatt  of  maxi- 
mum demand  would  be : 

$40,000 

Private  lighting, =  $16.00  per  kw  maximum  demand. 

2500  kw 

$50,000 

Motor, ^  $13-30  per  kw  naximum  demand. 

3750  kw 

$9,000 

Street  lighting, =  $18.00  per  kw  maximum  demand. 

500  kw 
Assuming  all  classes  of  service  operative  365   days  in  the 
year,  the  daily  fixed  charge  chargeable  to  each  class  of  service 
is  as  follows : 

$16.00 

Private   lighting , =  4,40  cents. 

365 

$1330 

Motor. =  3.65  cents. 

365 

$iS.oo 

Street  lighting. =  4.95  cents, 

365 
If  the  station  receives  a  total  annual  revenue  on   12,000.000 
kilowatt-hours,  and  if  the  running  expenses  or  expenses  which 
are  proportional   to  the  output  and  common  to  all  classes  of 


SEPTEMBER  ' 


1907. 


ELECTRICAL      \V  O  R  L  D 


459 


service  are  $11,000.00,  then  the  running  cost  per  kilowatt-hour 
would  be : 

$11,000.00 

=  .092  ci-nt. 

12,000,000 

It  now  remains  to  determine  the  total  cost  per  kilowatt-hour 
of  supplying  energy  for  the  three  classes  of  service,  from  i  to 
24  hours  per  day. 
Prnate  Lighting  Costs. 

Taking  up  first  the  private  lighting  costs,  it  is  evident  from 
what  has  been  said  that  if  a  consumer  has  a  maximum'demand 
of  I  kw  and  if  he  only  uses  his  lighting  service  I  hour  per  day, 
his  charge  would  be  made  up  of  the  total  daily  fixed  charge  for 
private  lighting  or  4.40  cents  plus  .092  cents,  the  running 
charge  of  a  kw-hour,  thus  making  a  total  energy  cost  of  4.492 
cents.  Similarly,  if  he  uses  his  service  2  hours  per  day 
his  fixed  charge  per  kw-hour  would  be  only  one-half  of  the 
above  or  2.20  cents,  which,  added  to  .092  cents,  makes  the  total 
cost  per  kw-hour  of  2.292  cents.  By  continuing  this  process 
the  whole  series  of  private  lighting  costs  may  be  obtained, 
showing  the  variation  in  cost  per  kw-hour  for  different  number 
of  hours  daily  use.  Such  a  series  of  calculations  have  been 
made  for  the  case  here  assumed  and  are  given  in  the  accom- 
panying table. 

The  cost  of  private  lighting  worked  out  as  above  described 
is  that  delivered  at  the  premises  of  the  consumer  and  does  not 
include  the  cost  of  lamp  renewals.  If  the  company  furnishes 
lamp  renewals  and  uses  l6-cp  lamps  having  a  consumption  of 
3.5  watts  per  cp  and  an  average  life  of  950  hours  to  80  per  cent 
of  normal  candle-power  (this  is  assumed  to  be  the  useful  life 
of  a  lamp  beyond  which  it  does  not  pay  to  burn  it)  and  if  the 
lamps  cost  17  cents  each  distributed,  then  the  cost  of  lamp 
renewals  per  kilowatt-hour  may  be  obtained  as  follows: 

Total  kilowatt-hours  consumed  in  useful  lamp  life  := 
16  X  3.5  X  950 
^  53.2  kw-hours. 


17  cents 


Cost  of  lamp  renewals  per  kw-hour  =  • 


.32  cent. 


53.2  kw-hrs. 

This  cost  per  kilowatt-hour  of  .32  cent  may  be  properly  :  - 
garded  as  a  running  charge  and  would  therefore  be  added  to  t 
running  energy  cost  of  .092  already  obtained  making  a  t^: 
.412  cent  inclusive  of  lamp  renewals.  This  charge  combin- 
with  the  fixed  charges  for  various  number  of  hours  dai 
use  gives  the  total  cost  to  the  company  of  supplying  inc:: 
descent  lighting  under  the  conditions  assumed  in  the  prcs 
case,  and  arc  also  included  in  the  table  given  below. 
Power  Costs. 

By  making  a  similar  set  of  calculations  for  motor  servKc 
(■excluding  of  course  the  question  of  lamp  renewals)  using  the 
daily  fixed  charge  for  power  or  3.65  cents  and  combining  this, 
as  modified  for  different  number  of  hours'  use,  with  the  run- 
ning cost  of  a  kilowatt-hour  gives  the  series  of  energy  costs 
which  will  also  be  found  tabulated  below  on  the  kw-year  as 
well  as  the  kw-hour  basis. 
Street  Arc  Lighting. 

The  energy  costs  for  street  arc  lighting  are  obtained  in  a 
similar  manner  to  those  for  private  lighting  and  motor  service, 
utilizing  the  proper  fixed  charge  belonging  to  this  class  of 
service,  in  combination  with  the  running  charge  used  with  the 
other  two  classes  of  service.  These  energy  costs  arc  figured 
out  from  I  to  12  hours'  daily  use,  10  hours  being  assumed  to 
be  the  average  daily  use  the  year  round,  the  lamps  being  lighted 
this  length  of  time  every  night  in  the  year. 

By  reference  to  the  table  it  will  be  seen  that  the  total  cost 
of  energy  delivered  at  the  lamps  is  .5S7  cent  per  kilowatt-hour 
which  gives  a  total  cost  per  year  of  .5874  X  3650  =  $21.40  for 
a  kilowatt-ycar  as  an  arc  lamp  consumes  on  an  average  about 
f.nc  hi.rsc-power  including  all  the  losses,  the  total  energy  cost 
per  lamp  per  year  would  be  $2140  X  .75  =  $16.00.  In  addition 
to  the  above  energy  cost  of  arc  lighting  must  be  added  the 
costs  of  carbons,  trimming,  repairs  and  inspection— which   for 


an  enclosed  arc  lamp  operating  3650  hours  a  year  would 
run  about  $5.00  a  lamp  per  year,  giving  the  total  cost  of  a  lamp 
per  year  =  $16.00  + $5.00  =  $21.00. 

In  conclusion  is  should  be  pointed  out  that  the  foregoing 
figures  are  not  given  as  representing  any  existing  installation, 
but  are  used  solely  to  elucidate  the  principles  involved. 


The    New    York 


Edison   Company's 
Heap. 


Scrap 


Ev^ry  electric  light  company  accumulates  more  or  less  scrap 
material  from  time  to  time,  owing  to  reconstruction  work, 
repairs,  etc.,  but  few  companies  accumulate  sufficient  material 
to  make  the  question  of  its  final  disposition  an  economic  one. 
Such  is  not  the  case,  however,  with  the  Xew  York  Edison 
Company,  the  yearly  value  of  whose  scrap  material  approxi- 
mates $200,000,  in  lead,  iron  pipe  and  copper  alone.  The 
following  table  sho>vs  the  amount  of  scrap  material  sold  during 
the  year  1906: 

Scrap   copper    631,788  lbs. 

Pig  lead   358,502    " 

Mixed  metal    7i,335    " 

Iron,   approximately    500  tons 

In  addition  to  the  above  there  were  18,460  ft.  of  iron  pipe 
redeemed.  This,  for  the  most  part,  was  3-in.  pipe  heretofore 
used  in  the  Edison  tube  system  but  reclaimed  for  use  as  conduit 
for  cables.  The  iron  pipe  and  a  large  majority  of  the  copper 
is  obtained  from  the  old  Edison  tubes  which  are  being  rapidly 
displaced  by  vitrified  conduit  and  cable. 

Fig.  I  shows  the  reduction  oven  used  in  withdrawing  the 
copper  from  the  old  Edison  tubes.     The  furnace  is  fitted  with 
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FIG.    I. — OLD   KIlISON    TUBES    IN    FURNACE   PREPARATORY   TO    BURNlNCi. 

bars  at  intervals,  each  bar  being  higher  than  the  previous  one, 
so  that  when  the  tubes  arc  inserted  the  rear  end  is  about  3  ft. 
higher  than  .it  ihc  furnace  doors.  A  fire  is  built  under  the  tubes 
from  the  side  of  the  furnace,  and  when  this  becomes  sufficiently 
hot  to  melt  the  composition,  the  latter  Hows  from  the  tubes 
by  gravity  and  feeds  (he  flame,  .\ftcr  the  composition  has  run 
out  the  copper  is  easily  withdrawn  as  clean  copper,  and  Ihc 
tubes  arc  either  repainted  or  sold  for  scrap,  depending  upon 
their  condition.  If  it  is  possible  to  use  the  iron  pipe  again 
this  is  re-threaded,  painted  and  used,  as  previously  stated,  for 
cable  work.  About  one-half  of  the  pipe  is  fit  for  service  again. 
The   copper   withdrawn    from    the   lubes   is   cut   up   info   small 
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pieces  and  put  into  hogsheads  and  sold.  This  furnace  is  used 
for  Edison  tubes  exclusively,  being  unsuited  in  construction 
for  any  other  form  of  scrap  material. 

Fig.  2  shows  the  furnace  used   for  burning  tlie  composition 
out  of  old   Edison  junction,  coupling  and  elbow   boxes.     The 


Outline  of   the   Characteristics  of   Constant- 
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compound  is  niched  and  luirned  out,  and  the  iron  is.  for  the 
most  part,  repainted  and  used,  such  material  as  cannot  be 
thus  treated  being  sold  for  scrap.  This  furnace  is  also  used  .for 
burning  up  old  boxes  and  other  rubbish  placed  in  an  adjoining 
building. 

In  another  furnace  all  the  short  pieces  of  braided 
and  leaded  cables,  returned  from  jobs,  and  insulated 
wire  of  all  kinds  are  thrown.  The  bed  of  this 
furnace  is  of  concrete  and  is  tapered  toward  the 
rear  right-hand  corner  so  that  the  molten  lead  will  run  out 
by  gravity  into  a  pot  outside  of  tlic  furnace.  Here  the  dirt  is 
skimmed  off  and  the  lead  is  taken  up  in  ladles  and  cast  into 
pigs,  in  which  condition  it  is  sold.  On  the  bottom  of  each  pig 
is  molded  the  letters  "N.  Y.  E.  Co."  The  insulation  having 
been  entirely  burned  and  the  lead  havmg  run  off,  clean  copper 
remains,  and  this  is  removed  and  packed  into  hogsheads  for 
shipinent. 

Fig.  T,  shows  stacks  of  pig  lead  ready  for  shipment,  and 
r\A      I    -'     .'.        Ink.-,    of    iron    pipe    reclaimed    from    the    old 
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Edison  tube  system.  The  latter  illustration  shows  the  pipe 
being  cleaned,  threaded  and  repainted  for  use  and  also  gives 
some  idea  of  the  large  quantity  of  this  material  which  is 
reclaimed  and  rendered  serviceable  again. 


By  Geo.  .\.  Blrnham. 
In  order  to  understand  thoroughly  the  wiring  and  connection 
of  constant-potential  transformers,  one  should  be  somewhat 
familiar  with  the  theory.  This  necessitates  first  of  all,  an 
understanding  of  the  following  terms :  induced  electromotive 
force,  counter  electromotive  force,  impedance,  hysteresis,  and 
eddy  currents.  These  will  be  taken  up  in  the  above  order  and 
treated  rather  briefly. 

INDUCED   E.    M.   F. 

Let  .V  and  6'  (Fig.  i)  represent  the  north  and  south  poles, 
respectively,  of  a  permanent  magnet,  with  the  lines  of  force  //, 
passing  from  the  north  to  the  south  pole.  AB  is  a  conductor 
to  the  ends  of  which  are  connected  two  flexible  wires  from 
the  galvanometer  G. 

X'ow  if  the  wire  AB  is  moved  through  the  field  of  the  magnet, 
in  the  direction  of  the  arrow,  an  0.  m.  f.  will  be  "induced"  or 
generated  in  the  conductor  AB,  in  the  direction  shown  by  the 
arrow-heads,  and  its  presence  may  be  detected  by  the  deflection 
in  the  galvanometer  G.  The  e.  m.  f.  generated  is  proportional 
to  the  rate  of  cutting  of  the  lines  of  force. 

Another  case  of  induced  e.  m.  f.  which  would  perhaps  relate 
more   closely   to   the   principle   involved    in   the   transformer   is 


FIG.   4. — RECLAIMED  TUBES   BE1.VG  CLF.ANED  AND   PAINTED. 

illustrated  in  Fig.  2.  Let  AB,  as  in  the  previous  case,  represent 
a  conductor,  the  ends  of  which  arc  connected  to  a  circuit  con- 
taining a  battery  E  and  key  K.  .\  second  conductor,  AB,  is 
placed  parallel  to  AB,  having  its  ends  connected  to  the  gal- 
vanometer G.  Now  when  the  current  exists  in  a  conductor,  a 
magnetic  field  is  established  around  the  conductor  in  the  form 
of  concentric  circles,  the  planes  of  which  are  perpendicular  to 
the  a.\is  of  the  wire  in  which  the  current  exists  as  shown  in 
the  engraving. 

Now  assume  the  key.  A.',  to  be  closed  and  electricity  to  flow 
from  the  battery  E  in  the  direction  indicated  by  the  arrow- 
heads ;  as  stated  above,  lines  of  force  will  encircle  the  con- 
ductor AB.  That  is,  the  lines  of  force  will  diverge  from  the 
center  of  the  wire  and  in  spreading  out  will  cut  the  conductor 
AB  generating  in  it  an  e.  m.  f.  which  produces  a  current  in  the 
galvanometer  G  in  the  direction  of  the  arrow-heads.  It  should 
be  noted  that  the  direction  of  the  arrow-heads  in  the  conductor 
AB  are  opposite  to  those  in  A'B',  showing  that  the  induced 
e.  m.  f.  is  always  in  a  direction  opposite  to  that  of  the  im- 
pressed e.  m.  f. 

.\s  it  takes  time  for  the  current  in  the  circuit  to  reach  a 
maximum  or  a  constant  value,  it  always  takes  time  for  the  field 
to  reach  a  constant  value,  so  that  when  the  current  becomes 
constant,   the   field  is   constant,  or   there   is   no  change   in   the 
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lines  of  force,  consequently  the  induced  e.  m.  f.  falls  to  zero — 
as  is  true  in  the  case  of  dirrect  currents. 

COUNTER  E.    M.   F.   OR   E.    M.    F.   OF   SELF-IXDUCTIOX. 

It  was  noted  above  that  when  a  current  exists  in  a  con- 
ductor in  Fig.  3,  lines  of  force  or  of  magnetic  flux  are  set  up 
around  the  conductor  in  a  plane  perpendicular  to  the  conductor, 
in  the  form  of  concentric  rings.  (Fig.  3a.)  Now  suppose  as 
is  the  case  in  Fig.  3,  that  the  conductor  /IS  is  coiled  into  sev- 
eral turns.  It  is  evident,  from  the  construction  of  the  coil, 
that  the  line  of  force  from  the  coil  I  will  cut  the  ceil  2,  and 
in  the  same  manner  the  flux  from  coil  2  will  cut  coil  3,  and  so 
on   throughout   the  series   of  convolutions.     Thus  the   coil   has 


FIG.    I. — CENERATIOX    OF    E.    M.    F. 

been  cut  by  lines  of  force  or  flux  and  consequently  .an  e.  m.  f. 
has  been  induced  in  it  in  a  direction  opposite  to  the  impressed 
e.  ni.  f. 

A  clearer  understanding  may  be  had  if  the  arrow-heads  a 
and  b  be  allowed  to  represent  the  counter  e.  m.  f.  and  the 
impressed  e.  m.  f.,  respectively,  both  in  direction  and  intensity. 
At  the  instant  the  key  K  is  closed,  the  flux  tends  to  become 
constant ;  when  the  flux  changes  less  rapidly  the  counter  e.  m.  f. 
a  becomes  smaller  and  smaller  until  it  finally  disappears,  leav 
ing  the  e.  m.  f.  E,  which  is  the  impressed  e.  m.   f.     From  the 


FIG.    2. — GENERATION    OF    E.    .M.    F. 

above,  it  is  evident  that  when  the  flux  is  constant  (as  with 
direct  currents)  the  counter  e.  m.  f.  is  zero,  but  with  alternating 
current,  where  the  flux  is  continually  changing,  the  counter 
e.  ni.  f.  becomes  a  prominent  factor. 

One  effect  of  the  counter  e.  ni.  f.  is  to  retard  the  current  in 
time-phase  with  respect  to  the  impressed  e.  m.  f.  When  a  cur- 
rent is  started  in  a  wire  it  does  not  attain  its  maximum  value, 
instantly,  but  a  certain  interval  of  time  is  required,  just  as  when 
one  attempts  to  rotate  a  heavy  flywheel  it  cannot  be  made  to 
reach  its  ni.iximum  speed  instantly,  but  time  is  consumed  in 
overcoming  the  effects  of  inertia.  In  fact,  the  characteristics 
of  coi;ntcr  e.  m.  f.  of  self-induction  is  practically  identical  to 
those  (if  inertia  in  connection  with  mechanism. 

From  the  above,  it  may  be  seen  :hat  in  addition  to  the  ohmic 


threads  through  a  rod  of  iron,  there  will  be  an  e.  m.  f.  set  up 
in  the  iron  itself,  as  shown  by  the  arrowy  in  Fig.  4.  The  e.  m. 
f.  in  the  iron  acts  in  a  direction  to  oppose  the  change  in  flux 
producing  it. 

Now,  if  in  the  case  of  a  solid  iron  core,  as  in  Fig.  4,  the  re- 
sistance of  the  iron  is  very  small,  a  comparatively  small  e.  m.  f. 
will  produce  a  considerable  value  of  current.  The  energy  due 
to  this  current  is  dissipated  in  the  form  of  heat;  it  can  be  great- 
ly reduced  by  properly  subdividing  the  cores,  which  construc- 
tion will  be  discussed  in  a  subsequent  issue  under  the  heading 
"Transformer  Cores." 

HYSTERESIS. 

In  a  piece  of  iron  or  steel  which  is  not  magnetized,  the 
molecules  which  constitute  the  iron  lie  in  every  direction  with 


FIG.  4. —  PRODUCTION  OF  EDDY  CURRENTS. 

respect  to  each  other.  For  example,  consider  a  keg  of  nails 
to  represent  the  iron  bar  and  let  the  molecules  be  represented 
by  the  individual  nails.  Xow,  as  stated  above,  when  the  mass 
of  iron  is  not  magnetized  the  nails  point  in  all  conceivable  di- 
rections, but  if  a  number  of  turns  of  wire  be  placed  around 
the  mass  of  nails  and  current  exists  in  the  wire,  the  nails  would 
have  a  tendency  to  lie  parallel  to  each  other  and  all  of  them 
would  attempt  to  point  in  the  same  direction.  That  is,  each 
nail  would  be  a  magnet  in  itself,  all  of  the  north  poles  of  the 
magnets  pointing  in  one  direction  and  all  of  the  south  poles 
in  the  opposite  direction.  Each  nail  may  be  considered  as 
having  turned  on  its  center,  due  to  the  mutual  attraction  be- 
tween the  magnetic  poles  of  the  adjacent  nails  or  molecules, 
so  to  speak.  Fig.  5  is  a  diagram  showing  the  action  of  each 
molecule.  Suppose  that  the  nail  in  the  position  ci'  b'  is  acted 
upon  by  the  magnetism  set  up  by  the  surrounding  coil  and  that 
its  original  position  was  that  indicated  by  ab.  Now,  if  the  cur- 
rent is  cut  off  from  the  coil,  the  nail  will  tend  to  assume  its 
original  position  ab,  but  will  not  quite  reach  it ;  it  will  stop 
perhaps  at  the  line  .vy. 

Assume  now  that  the  current  in  the  coil  is  reversed,  then 
the  north  pole  instead  of  being  at  a'  will  be  at  b'.  It  is  evi- 
dent that  the  nail  has  been  turned  from  y  to  b'  instead  of  from 
a  to  fc  as  would  have  been  the  case  had  the  nail  not  been  mag- 
netized. Thus  it  appears  that  the  work  required  to  turn  the 
nail  or  molecule  after  it  has  been  magnetized  is  greater  than  it 
would  have  been  had  the  nail  not  been  magnetized.  Thi^ 
difference  is  represented  by  the  arc  ay,  the  work  being  dissi- 
pated in  the  form  of  heat.  The  loss  of  energy  is  attributed  to 
"hysteresis."  This  is  an  exact  analogy  of  what  goes  on  in  the 
molecules  of  the   iron:   that   is,  after  the  molecules   have  been 


FTC.  3. — PRODUCTION  OF  COUNTER  E.   M.  F. 

resistance  to  oppose  the  current,  there  is  a  counter  c.  ni.  f. 
which,  although  acting  in  a  different  manner,  attains  the  same 
end— that  of  decreasing  the  value  of  the  current.  The  quotient 
of  the  counter  e.  m.  f.  divided  by  the  current  is  sometimes  called 
the  "reactance."  The  combined  effect  of  the  reactance  and  the 
resistance  is  called  "impedance." 

EDDY    CURRENT. 

When  there  is  a  change  in  the  magnetic  flux  threading  a  coil, 
ihere  is  an  e.  m.  f.  set  up  in  the  coil.    Now  if  the  changing  flux 
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FIG.    5.— HYSTERESIS   LOSS. 

magnetized  in  one  direction,  and  the  current  cut  off  from  the 
coil,  the  whole  amount  of  magnetism  does  not  disappear  from 
the  iron,  but  a  small  portion  remains.  This  remaining  mag- 
netism is  called  the  "residual"  magnetism,  and  in  order  that 
the  magnetism  of  the  mass  of  iron  be  reversed  the  residual 
magnetism   must   first   be   neutralized.     The   two  losses  due   to 

eddy   currents   and   hysteresis   are   generally   combined   as   one. 

known  as  the  "core  loss"  of  the  transformer. 

Having  outlined  briefly  the  important   factors  in  the  action 
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of  the  transformer,  it   is   well  to  consider  ne.xt   the  action  of 
I  he  simple  transformer. 

Fig.  0  is  a  sketch  of  the  simple  form  of  a  transformer,  which 
consists  of  a  closed  magnetic  circuit  (i  of  iron,  on  which  are 
wound  two  coils  called  the  primary  and  the  secondary.  It  is 
evident  from  the  sketch  that  there  is  no  electrical  connection 
whatever  between  these  two  coils.  The  primary  coil  is  con- 
nected to  a  source  of  alternating  current,  and  the  secondary  coil 
is  connected  to  the  external  circuit,  which  generally  comprises 
lamps  or  motors. 

In  order  to  make  the  action  as  clear  as  possible,  consider 
that  the  two  coils  have  zero  resistance,  and  also  that  the  re- 
luctance (opposition  to  the  flow  of  magnetism)  of  the  core  is 
negligible.  Consider  that  an  e.  m.  f.  of  2000  volts  alternating, 
is  applied  to  the  primary  of  the  transformer,  which  consists 
of  2000  revolutions  of  wire.  A  negligible  value  of  current  in 
the  primary  will  set  up  a  flux  in  the  iron  which  will  cut  the 
turns  of  the  primary  winding,  thereby  inducing  in  it  a  counter 
e.  m.  f.  of  2000  volts.  Assume  that  the  secondary  has  the 
same  nutnber  of  turns  as  the  primary  and  that  there  is  no  mag- 
netic leakage,  then  the  total  flux  set  up  by  the  magnetizing 
current  in  the  primary  cuts  the  2000  turns  of  the  secondary 
and  evidently  there  will  be  2000  volts  generated  in  the  sec- 
ondary coil.  If  the  secondary  circuit  be  closed  through  a  re- 
sistance of  400  ohms  a  current  of  five  amperes  will  be  pro- 
duced therein,  due  to  the  secondary  e.  m.  f.  of  2000  volts.  The 
five  amperes  of  secondary  current  will  tend  to  demagnetize  the 
core,  and  an  equal  counter  magnetizing  current  of  five  am- 
peres will  flow  in  the  primary.  Thus  the  input  in  watts  in  the 
primary  will  equal  the  output  of  the  secondary ;  that  is,  the 
number  of  watts  in  the  primary  is  5  amperes  X  2000  volts  = 
10,000  watts,  which  is  the  same  as  in  the  secondary.  In  the 
above  case  the' number  of  turns  in  the  primary  and  secondary 
wc'-c  equal,  and  the  secondary  voltage  and  currciu  were  equal 
to  ihc  primary  voltage  and  current,  .-\ssunie  now  that  the  sec- 
ondary consists  of  200  turns ;  in  this  case  only  one-fifth  of  the 
number  of  turns  which  constitute  the  primary  is  cut  by  the 
core  flux ;  consequently,  only  one-fifth  of  the  voltage  will  be 
induced,  namely  200  volts  between  the  secondary  terminals, 
because  the  e.  m.  f.  is  directly  proportional  to  the  number  of 
turns  of  wire — the  flux  being  the  same  as  formerly.  If  now 
the  resistance  of  the  secondary  and  circuit  be  reduced  to  four 
ohms,  its  secondary  current  w'ill  be  50  amperes  (due  to  the  sec- 
ondary e.  m.  f.  of  200  volts)  and  the  secondary  power  will  be 
10,000  watts.  Fifty  secondary  amperes  in  200  turns  will  re- 
quire five  amperes  of  counter  magnetizing  current  in  the  2000 
primary  turns.  Thus,  although  the  e.  m.  f.  was  reduced  from 
2000  to  200  volts,  at  the  same  time  the  current  has  increased 
from   5  to  so  amperes;   a   reduction  in  the  voltage  of  10  to   T 
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of  the  primary  by  that  of  the  secondary,  the  ratio  of  transfor- 
mation may  be  obtained. 

In  the  above  example  we  have  a  case  where  there  was  no 
eddy  current  or  hysteresis  in  the  core,  no  loss  due  to  ohmic 
resistance  of  the  copper,  and  no  magnetic  leakage  reactance  in 
the  coils  has  been  considered ;  these  all  play  an  important  part 
in  the  commercial  transformer.  The  efficiency  is  reduced  from 
the  ideal  100  per  cent  to  from  96  to  98  per  cent  in  transformers 
of  from  50  to  75  kilowatts. 


Economy   in   Conduit   Work. 


By  T.  \V.  PoppE. 

In  planning  conduit  circuits  much  labor  and  material  may 
oftentimes  be  saved  by  a  little  forethought  and  an  otherwise 
difficult  situation  simplified.  It  is  not  essential  that  a  conduit 
line  be  installed  for  every  pair  of  wires ;  as  two  or  more  cir- 
cuits may  be  run  in  the  same  conduit  if  a  conduit  of  suffi- 
cient size  be  run.  As  an  example,  the  writer  will  cite  a  build- 
ing where  there  is  an  office  on  the  main  floor  consisting  of 
one  large  room,  in  the  center  of  which  are  placed  the  desks 
surrounded  by  a  railing  forming  a  square  with  high  newels  at 
each  corner.  On  each  wall  is  a  bracket  and  on  top  of  each 
newel  an  upright  electrolier  is  placed.  .\.  necessary  condition 
was  that  no  conduit  should  be  visible  in  the  office,  but  in  the 
room  in  the  basement  below  the  office,  which  was  wired  also, 

•  the  conduit  was  run  exposed.  In  the  basement  room  an  out- 
let was  placed  in  the  center  of  the  ceiling. 

Fig.  I  shows  a  plan  of  the  office  with  the  lamps  indicated 
and  Fig.  2  is  a  plant  of  the  basement  room.  Fig.  3  shows 
diagrammatically  the  manner  in  which  the  conduit  was  in- 
stalled.    The  squares  on  the  diagram  represent  pull  boxes,  w^ith 

♦  ihc  exception  of  box  C ,  which  is  the  center  outlet  for  the  base- 
ment room  and  is  al.so  used  as  a  pull  box.  From  bo.x  A  to  box 
C.  and  from  box  C  to  boxes  B  and  £,  J^-'n.  conduits  were  in- 
stalled. From  boxes  A,  X,  C,  E,  Yi-'m.  conduits  were  run  up 
through  the  flooring  to  the  four  brackets  in  the  oftice.  From 
boxes  B,  C,  D,  E,  '/i-in-  conduits  were  run  upward  out  of 
the  bottom  of  the  boxes  through  the  flooring  and  the  center 
of  the  newels  to  outlet  boxes  placed  on  top  of  each  newel. 
From  box  B  to  box  .Y  a  ^-in.  conduit  was  installed,  and  from 
box  X  to  boxes  J'  and  Z  a  Ij-in.  conduit  was  installed.  From 
box  E  to  switch  box  S,  a  J^-in.  conduit  was  installed  and  from 
the  panel  box  to  box  .4,  a  conduit  line  of  like  diameter  was 
installed. 

When   the   wire   was   drawn    into   the   conduit    three    No.    14 
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FIC.     I. — PLAN     VIEW    OF     OFFICE    ROOM. 

and  an  increase  in  the  current  of   i   to   10;  these  factors  are 
called  the  "ratio  of  transformation." 

The  ratio  of  the  voltage  in  the  primary  and  the  secondary 
depends  entirely  upon  the  relative  number  of  turns  in  the 
primary  and  the  secondary  coils,  and  by  dividing  the  e.  m.   f. 


FIG.    2.— PLAX   OF  BASEMENT   UNDER   OFFICE  ROOM. 

duplex  wires  were  drawn  in  between  the  panel  box  and  box  A. 
One  duplex  wire  fed  brackets  No.  I  and  3  and  one  fed  brackets 
No.  2  and  4.  The  third  duplex  wire  fed  the  upright  electroliers 
on  the  newel.  From  box  C  to  box  B,  three  No.  14  duplex 
wires  were  drawn  into  the  .>4-in.  conduit  and  two  duplex  wires 
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were  drawn  into  the  conduit  from  box  B  to  box  A'.  From  box 
C  to  box  E,  two  No.  14  duplex  wires  and  one  three-wire  No. 
14  cable  were  drawn  into  the  conduit.  From  boxes  A,  X,  C,  E. 
one    duplex   wire   was    drawn    connecting   the   boxes    with    the 
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\\  ere  the  circuits  so  installed  that  a  separate  conduit  had  to  be 
used  for  each  pair  of  wires,  the  conduit  lines  would  be  run 
as  shown  in  Fig.  5.  In  the  latter  case  not  only  would  more 
labor  be  necessary,  but  also  more  conduits  and  the  appearance 
of  the  ceiling  in  the  basement  would  not  be  all  that  could  be 
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FIG.     3. — DIAGEA.M     OF     CONDUIT    LI.VES. 

bracket  outlets.  From  boxes  C,  B,  D,  E  a.  duplex  wire  was 
drawn  into  each  conduit  to  the  newel  outlets  and  from  bo.x  E 
to  switch  box  S,  a  three-wire  cable  was  drawn. 

The  circuit  connections  were  made  as  follows:  ..\t  bo.x  A 
the  duplex  wire  running  to  bracket  Xo.  I  was  connected  to  one 
duplex  fed  from  the  panel.  This  feed  continued  straight  across 
through  the  ?4''n-  conduit  between  boxes  A,  C,  D  to  box  S, 
where  the  duple.x  running  to  bracket  No.  3  was  connected  to  it. 
This  completed  one  circuit.  .At  box  C  the  duplex  running 
from  bracket  No.  2  through  the  'A-in.  conduit  to  box  E, 
through  the  54-'n-  conduit  to  box  C,  and  through  the  ^-in. 
conduit  to  bracket  No.  4  was  connected  to  another  feed  from 
the  panel,  which  continued  from  bo.x  A  to  box  C.  This  com- 
pleted the  second  circuit.  The  third  feeder,  which  continued 
from  box  A  to  box  C,  was  connected  to  the  duplex  wire  run- 
ning from  the  newels  to  box  C,  and  was  continued  to  bo.tes 
B,  D  and  E,  where  the  duple.x  wires  running  to  the  newels 
above  were  connected  to  it.  This  completed  the  third  circuit. 
The  remaining  unconnected  duplex  wires  were  connected  at  box 
-Y  to  duplex  wires  running  to  Y  and  Z.  The  duplex  was  run 
through  the  J^-'"-  conduits  connecting  boxes  -Y,  B  and  C.  .At  box 
C  it  was  connected  to  two  wires  of  the  three-wire  cable  which  run 
into  the  i'4-m.  conduit  connecting  boxes  C,  E  and  S.  The  object 
of  placing  the  three-wire  cable  was  to  use  two  wires  to  feed  the 
drop  lamps  at  .Y,  V  and  Z,  and  to  use  the  third  wire  as  a  sec- 
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FIG.    4. — WIRING     DIAGKA.M. 

tioii  wire  between  the  switch  i"  and  box  C,  which  is  a  center 
lamp  outlet  of  the  basement  room.  The  switch  S  is  singlc- 
polc.  and  serves  to  break  the  circuit  through  the  section  wire, 
the  electrolier  at  the  center  and  one  of  the  two  wires  of  the 
three-wire  cable.  The  basement  lamps  were  fed  from  a  panel 
in  the  basement. 

Fig.  4  is  a  diagram  of  wire  connections,  and  a  comparison  of 
Fig.   3   and   Fig.   4  will   serve   to   make   the   connections   clear. 


FIG.    5. — IXDIVIDL'AL    CONDUIT   FOR    E.\CH    CIRCUIT. 

desired.  The  boxes  in  Fig.  5  are  set  as  in  Fig.  3,  the  only 
difference  being  in  the  number  of  lines  of  conduit.  It  is  ob- 
vious that  the  chief  advantage  of  the  arrangement  shown  in 
Fig.  3  over  that  shown  in  Fig.  5  is  the  saving  of  time  and 
material,  which  in  conduit  work  is  quite  an  item. 


Burning   Cheap   Grades  of  Fuel. 

Bv    KiNGSLEY   Williams. 

In  a  station  where  the  furnaces  are  equipped  for  hand  tiring 
a  large  reduction  in  fuel  expense  can  be  obtained  by  using 
anthracite  dust  and  soft  coal,  fired  in  the' following  manner: 
First,  the  furnace  or  furnaces  are  cleaned  of  all  ashes  and 
clinker  and  an  even  bed  of  incandescent  soft  coal  obtained 
over  the  grate-bar  surface.  This  bed  of  coal  should  not  be 
less  than  five  inches  thick.  After  obtaining  this  incandescent 
bed  of  fuel,  an  amount  of  hard  coal  dust  equal  to  twice  the 
weight  of  soft  coal  used  is  wet  thoroughly.  It  will  not  do 
merely  to  sprinkle  the  dust ;  the  dust  must  be  made  adhesive 
by  means  of  water  and  no  dry  dust  should  be  permitted  to 
exist  in  the  quantity.  .\  fairly  heavy  layer  of  the  wet  dust 
is  thrown  evenly  all  over  the  fire  and  the  furnace  door  shut. 
When  the  flame  appears  on  the  surface  of  the  dust  a  light  layer 
of  soft  coal  is  spread  over  the  surface  of  the  dust  and  the 
furnace  door  is  again  shut  until  the  flame  appears  on  the 
surface  of  the  soft  coal.  When  the  flame  appears  on  the 
second  layer  of  soft  coal,  another  heavy  layer  of  wet  dust  is 
spread  all  over  the  surface  of  the  soft  coal  and  the  flame  per- 
mitted to  appear  through  the  dust.  In  this  way  the  layers  are 
alternated  until  the  furnace  is  almost  completely  filled.  The 
furnace  door  may  now  be  shut  and  no  more  firing  will  be 
necessary  for  a  run  of  six  or  eight  hours,  depending  upon 
whether  forced  or  natural  draft  is  used.  .\11  the  attention 
the  fires  will  need  will  be  to  stop  any  air-hoUs  that  may  appear 
in  the  bed  of  fuel. 

Obviously  the  more  dust  used  the  greater  will  be  the  economy 
and  in  order  to  realize  this  economy  the  boilers  should  be 
large  for  the  work  required.  In  fact,  within  certain  limits,  the 
larger  the  boiler  in  comparison  to  the  work  required  of  it, 
the  greater  will  be  the  economy  realized  from  the  use  of  this 
method  of  tiring  dust  and  soft  coal.  Firemen  of  average  in- 
telligence and  experience  .in  using  this  method  can  prevent 
almost  completely  the  formation  of  smoke,  and  when  proper 
attention  is  paid  to  this  method  of  burning  soft  coal  and  dust 
there  will  be  little  clinkers  or  ashes  to  remove.  In  a  trial  run 
of  twelve  hours  the  following  results  were  obtained :  1400  lbs. 
of  soft  coal  and  3000  lbs.  of  hard  coal  dust,  making  a  total 
of  4400  lbs.  of  fuel,  were  used  in  12  hours.  .\ll  firing  ceased 
at  10  a.  m.  with  the  exception  of  an  occasional  shovelful  of 
wet  dust  to  stop  air  holes.  The  amount  of  water  evaporated 
per  pound  of  the  mixture  was  equal   to  7  lbs.,  and   the  total 
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amount  ol  water  evaporated  during  the  run  equaled  30,803 
lbs.  Xatural  draft  was  used  and  the  amount  of  ashes  remaining 
after  the  run  equaled  100  lbs.  No  clinkers  were  formed  during 
the  run. 

The  weight  of  ashes  mentioned  above  should  not  be  con- 
sidered as  composed  entirely  of  ash,  because  at  the  end  of 
the  run  whatever  remained  was  pulled  out  of  the  furnace  and 
weighed. 

In  the  description  given  of  the  method  of  consuming  soft 
coal  and  dust  without  the  formation  of  great  clouds  of  smoke, 
particular  attention  should  be  called  to  the  fact  that  the  soft 
coal  and  dust  were  not  mixed.  The  different  grades  of  coal 
were  kept  apart  and  not  fired  together  as  in  the  case  of  an 
actual  mixture  of  the  different  grades  of  fuel  used.  In  the 
results  given  for  the  12-hour  run  it  will  be  seen  that  the 
amount  of  dust  is  over  two  times  as  great  as  the  amount  of 
soft  coal  used.  The  soft  coal  cost  $4  per  ton  and  the  dust 
cost  $1  per  ton ;  hence  the  fuel  expense  for  the  day  was  $4.30. 
Eighty  horse-power  was  indicated  on  an  automatic  slide  valve 
engine.  The  boilers  were  of  the  return  tubular  type,  five  feet 
in  diameter  and  14  feet  in  length.  Two  boilers  were  used  in 
the  trial  run  and  lialf  the  amount  of  fuel  was  used  under  each 
boiler. 

Besides  supplying  steam  for  the  engine,  the  boilers  sup- 
plied live  steam  for  various  purposes ;  but  charging  all  the 
steam  to  the  engine  it  will  be  seen  that  one  horse-power  per 
hour  was  obtained  for  less  than  one-half  of  one  cent.  Water 
expense,  cost  of  oil  and  wages  are  not  considered.  It  should 
be  mentioned  that  the  last  layer  of  fuel  to  be  supplied  in  the 
furnace  is  a  heavy  covering  of  wet  dust.  In  all  cases  the  dust 
must  be  used  last,  and  no  dust  is  used  at  the  starting  of  the 
fire. 


The    Lining   of  Steam    Boiler    Furnaces. 

IIV    W'lLLI.^.M    IvAVANAGH. 

The  lining  of  the  furnace  walls  of  steam  boilers  is  an  ex- 
l)ensivc  item.  This  is  especially  true  with  respect  to  large 
power  houses  generating  electricity  for  railway  and  lighting 
purposes.  The  furnace  of  the  horizontal  tubular  boiler  need 
hardly  be  considered,  since  this  type  of  boiler  is  almost  entirely 
eliminated  from  large  power  stations.  The  furnace  of  the 
horizontal  tubular  boiler  is,  however,  exceedingly  simple  in 
construction  and  easy  of  access,  and  less  firebrick  is  required  to 
line  the  furnace  of  this  type  of  boiler  than  is  the  case  with  any 
other  type  of  boiler  generating  the  same  quantity  of  steam.  It  is 
necessary  to  line  the  furnace  of  this  type  of  boiler  with  firebrick 
from  the  grate  bars  up  to  the  point  where  the  lining  touches 
the  shell  and  from  the  front  to  or  beyond  the  bridge  wall.  In 
some  cases  the  back-connection  is  also  lined  with  firebrick,  but 
this  is  hardly  necessary  as  a  good  quality  of  common  red  brick 
will  maintain  the  walls  sufficiently  tight  to  prevent  leakage. 
The  fire  door  arches,  jams  and  bridge-wall,  however,  will  need 
to  be  built  of  firebrick;  or,  fireclay  blocks  properly  shaped  and 
baked  may  be  substituted. 

Since  the  water-lube  type  of  boiler  is  now  almost  universally 
employed  in  power  stations,  the  lining  of  this  type  will  be  con- 
sidered more  fully.  Jams,  door  arches,  bridge  and  side  wall 
lining  will  lie  required,  as  in  the  case  of  the  tubular  boiler,  and 
in  addition  the  furnace  of  the  water-tube  boiler  will  need  at 
least  two  deflecting  arches ;  the  bricks  used  for  these  arches 
luing  molded  and  baked  to  suit  the  requirements  of  the  dif- 
ferent water-tube  boilers  in  use.  One  deflecting  arch  extends 
from  I  lie  front  to  or  over  the  bridge  wall,  and  the  other  de- 
flecting arch  extends  from  the  back  towards  the  front  and 
overlaps  the  front  deflecting  arch  for  some  distance,  compell 
ing  the  flame  or  heated  gases  to  traverse  various  surfaces  of 
ihe  lubes  and  drum  and  to  form  the  letter  N  before  entering 
the  chimney. 

In  order  to  produce  steam  economically  with  the  water-tube 
boiler  these  arches  must  be  kept  in  good  order,  as  well  as  the 
furnace  linmg.  otherwise  a  large  amount  of  heat  will  find  its 


way  to  the  uptake  without  coming  in  contact  with  any  con- 
siderable area  of  the  tubes  or  steam  drum.  Thus,  a  large  por- 
tion of  the  heat  is  lost,  involving  a  considerable  expenditure 
of  fuel  uselessly.'  When  forced  draft  is  employed,  the  pres- 
sure within  the  furnace  lifts  the  deflecting  arch  bricks  out  of 
position  unless  they  are  sufficiently  heavy  to  resist  the  pressure 
or  are  set  in  fireclay.  Very  good  results  are  obtained  when 
these  bricks  are  set  in  fireclay,  as  this  prevents  leakage. 

The  correct  method  of  using  fireclay  in  a  furnace  is  not 
properly  understood  by  the  average  bricklayer  because  the 
bricklayer  is  dealing  with  an  element  and  condition  with  which 
he  is  not  thoroughly  acquainted.  In  the  first  place,  the  strains 
caused  by  expansion  and  contraction  of  the  firebrick  are  not 
met  with  under  other  conditions,  and,  in  the  second  place,  the 
method  of  laying  brick  in  the  furnace  is  not  the  same  as 
ordinary  methods  of  bricklaying.  Bricklayers  who  make  a 
specialty  of  furnace  lining  differ  widely  with  respect  to  the 
laying  of  firebrick.  Some  of  them  advocate  the  use  of  cement  in 
the  fireclay;  others  want  thick  fireclay  without  cement,  while 
still  other  bricklayers  advocate  merely  the  washing  of  the  fire- 
brick with  a  thin  film  of  fireclay. 

The  bricklayer  who  uses  the  thick  fireclay  plasters  the  bricks 
with  a  heavy  coating  of  it,  which  of  necessity  maintains  the 
firebricks  a  considerable  distance  apart.  The  firebrick  that  is 
dipped  or  covered  with  a  thin  film  of  fireclay  can  be  laid  close 
together,  thus  diminishing  the  space  between  them  and,  there- 
fore, the  liability  of  leakage. 

Bricklayers  who  are  versed  in  the  art  of  furnace  lining 
will  not  fill  in  behind  the  firebrick  with  large  quantities  of  mor- 
tar. Such  men  will  endeavor  to  fill  in  with  broken  firebrick 
and  use  the  least  amount  of  mortar  possible.  The  filling-in  be- 
hind the  firebrick  lining  properly  is  of  more  importance  than 
at  first  appears.  If  the  filling-in  is  done  with  large  quantities 
of  mortar  bulged  and  cracked  walls  are  sure  to  follow,  because 
the  mortar  contains  a  large  quantity  of  water,  and,  there- 
fore, a  long  time  will  be  required  for  the  water  to  evaporate 
through  the  outer  walls.  Should  a  fire  be  started  without  per- 
mitting the  filling  to  become  thoroughly  dry,  steam  will  be 
formed  which  will  either  push  the  lining  in  towards  the  fur- 
nace center  or  blow  out  the  fireclay  joints,  resulting  in  a  cracked 
and   leaky   lining. 

Cement  should  not  be  used  with  fireclay  in  the  la>*ing  of  fur- 
nace lining  because  the  cement  resists  compression  due  to  the 
expansion  of  the  firebrick:  hence  the  walls  will  crack  or  bulge. 
Firebrick  should  be  laid  as  close  together  as  possible  with  only 
a  thin  bond  of  fireclay  between  them.  This  partly  eliminates 
the  liability  of  leakage.  The  shape  of  the  firebrick  has  much 
to  do  with  the  bulging  of  the  furnace  lining.  When  the  ends 
of  the  firebrick  are  out  of  square  and  expansion  begins,  the 
bricks  will  hinge  on  the  highest  points  and  warp  out  of  line. 
either  towards  or  from  the  furnace  center,  depending  on  the 
high   points. 

The  header-row  of  firebrick  should  be  on  a  level  with  the 
grate-bar  surface,  and  the  rowlock  course  of  firebrick  should 
begin  from  this  point.  Then  as  the  rowlock  course  is  burned 
away  it  can  readily  be  repaired  without  disturbing  the  header- 
course,  which  remains  intact  and  capable  of  sustaining  the 
weigh!  of  the  different  courses  of  brick  placed  on  it.  Three 
rows  of  headers  should  be  used  and  placed  as  follows :  The 
first  row  should  be  placed  level  with  the  grate-bar  surface: 
then  five  rows  above,  another  header-row  is  placed,  and  the 
third  row  is  situated  high  enough  to  hold  the  lining  close  to 
the  steam  drum.  The  middle  row  assists  materially  in  pre- 
venting the  lining  from  bulging,  while  the  lowest  row  admits 
of  renewal  of  the  firebrick  that  is  subjected  to  the  highest 
temperature  and  rough  usage  of  the  fire  tools. 

The  use  of  water  arches  for  furnace  doors  and  bridge-walls 
lessens  the  expense  for  maintaining  the  furnace  lining.  The 
feed  water  in  passing  from  the  heater  can  be  discharged 
through  these  arches  raising  its  temperature  considerably  above 
the  boiling  point  ,ind  thus  in  a  measure  lokvering  the  fuel 
expense  and  adding  to  an  appreciable  extent  to  the  economi- 
cal operation  of  the  plant. 


September  7,  1907. 
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LETTERS    ON    PRACTICAL 
SUBJECTS. 


I'nWER    FACHIK    I.\     TH  l<KI>l'H  ASE    CIKCLITS. 

That  the  power  in  a  three-phase  circuit  may  be  measured  by 
two  wattmeters  is  a  fact  very  well  known.  The  knowledge  that 
the  tangent  of  the  angle  of  lag,  and  therefrom  its  cosine,  or  the 
power  factor  may  be  determined  from  the  relation  between  the 
two  readings  of  the  wattmeters  is  fairly  general.     It  is  believed. 


FIG.    I. — THREE-PHASE 


^IRCLIT      DIAGRAM 
.N'ECTIO.VS. 


A.\tl     WATTMETER     CON- 


however,  that  the  fact  that  the  ratio  of  the  readings  of  the  two 
wattmeters  when  the  load  is  balanced  may  be  used  at  once  for 
ascertaining  the  power   factor  is  not  so  universal. 

Referring  now  to  Fig.  i,  in  which  a  delta-connected  balanced 
three-phase  load  has  been  assumed,  it  will  be  noted  that  watt- 
meter IVi  reads  Ethcos(0  —  30)  where  S  is  the  time-phase 
angle  between  the  current  /,  and  the  mean  voltage  between 
£1  and  £3.  Likewise  the  reading  of  wattmeters  IV 2  is  £,  /;  cos 
(^  +  30)-  Thus  the  ratio  of  the  two  readings  is, 
fK,       E..I2   cos     (e  +  30) 

(I) 

nd   that  cos 


U\        E,I,   cos     (6  —  30) 
Noting  that   for  balanced  loads  h  =  h,  E,z^  E 
(6  ±  30)  =  Cos  9  cos  30  ip  sin  6  sin  30. 

IV2      cos  6  cos  30  —  sin  6  sin  30 


rCi       cos  6  cos  30  -f-  sill  9  sill  30 
W^:.        V'Jcos  9  —  sin  9 


(2) 


(3) 


IVi        V  3  cos  e-^  sine 
By  assuming  certain  values  for  IVi  and  IV2  and  solving  equa- 
tion   (3),   corresponding   values   are   obtained    for   cos  9,   and 


THE    QUESTION-    OF    EXGI.NEERS'    WAGES. 

It  Will  readily  be  admitted  that  the  stationary  engineers, 
through  their  organizations,  have  shown  the  most  friendly  dis- 
position toward  employers,  and  have  also  shown  exceptional 
broadmindedness  and  fairness,  in  dealing  with  the  question  of 
wages  for  engineers.  The  National  Association  of  Stationary 
Engineers  has  the  distinction  of  being  the  only  organization  of 
workers  that  positively  declares  against  any  methods  akin  to 
strikes,  or  agitation,  or  compulsion  of  any  kind  in  an  effort  to 
raise  wages.  It  declares  in  favor  of  increasing  wages  by  in- 
creasing efficiency,  and  earning  capacity. 

I  firmly  believe  in  the  wisdom  of  this  policy.  A  proper  ad 
justment  of  the  matter  of  wages  for  engineers  must  be  looked 
for  through  education  of  both  employer  and  employee.  This 
cannot  be  done  in  a  day,  but  the  effort  should  be  made  along 
broad  and  common-sense  lines.  It  is  a  deplorable  fact  that  in 
many  cases  good  engineers  are  sadly  underpaid,  not  because 
the  employer  is  a  selfish  man  or  a  bad  one,  but  because  he  is 
ignorant  of  the  value  of  a  good  engineer.  He  does  not,  and 
cannot  see,  with  a  non-practical  eye  the  many  leaks  through 
which  money  can  get  away,  in  a  steam  plant,  which  will  be 
kept  closed  by  a  good  engineer,  but  through  which  an  incompe- 
tent one  will  waste  his  wages  easily. 

Let  us  consider  some  of  the  possible  savings  that  a  good 
engineer  will  make  over  a  poor  or  inferior  one.  I  know  an 
engineer  who  was  called  upon  to  take  charge  of  a  215  kilo- 
watt electric  lighting  and  water  works  plant.  An  engineer  had 
been  in  charge  at  this  plant  who  received  $65  per  month.  He 
neglected  to  keep  the  dynamos  clean,  paid  no  attention  to  the 
condition  of  the  connections,  the  brushes,  as  well  as  the  col- 
lector rings  and  commutators  were  allowed  to  get  dirty.  The 
steam  pressure  was  allowed  to  vary  without  limit,  causing 
variation  of  speed  of  the  driving  engines,  and  consequent 
variation  of  the  voltage,  and  the  condition  of  the  light,  caus- 
ing patrons  to  complain,  and  loss  of  old  business,  as  well  as 
making  it  difficult  to  secure  new  business.  The  two  gener- 
ators were  connected  to  the  same  main  circuit,  and  were  oper- 
ated by  convenient  switches.  The  machines  were  allowed  to 
get  together  at  times  and  in  this  w-ay  the  insulation  was  burned 
out  of  one  machine,  and  the  other  was  so  badly  broken  dowMi 
that  a  light  load  caused  excessive  heating. 

This  was  in  part  the  condition  that  the  new  man  found  on 
taking  charge  of  the  plant.  The  boiler  settings  were  in  bad 
condition,  and  there  were  so  many  openings  in  them  that  little 
draft  could  be  had  through  the  grates,  and  combustion  as  a 
consequence  was  poor,  and  fuel  was  being  wasted  in  this  way. 
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FIG.    2. — RELATIO.N    BETWEEN    THE    PuWER    FACTOR    AND   THE    RATIO   OF    THE   TWO   READINGS 

from  such  values  the  curve  of  Fig.  2  has  been  plotted.  This 
curve  allows  the  power  factor  to  be  ascertained  at  once  from  the 
ratio  of  the  two  wattmeter  readings,  provided  the  load  i>; 
balanced. 

Atlanta.  Ca  N.  E.  Funk. 


— -^ 

WATTMETERS    IN    THREE-PHASE    CIRCVITS. 

The  Steam  lines  were  laid  out  like  a  Chinese  puzzle,  and  there 
were  many  unnecessary  turns  in  them,  and  they  were  all  en- 
tirely bare.  The  steam  and  exhaust  valves  of  one  of  the  Cor- 
liss engines  were  badly  cut  and  leaking,  causing  heavy  waste 
of  steam,  and  consequently  of  fuel  also.     From  6  p.  m..  imtil 
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12,  tliis  ])lain  had  Ikcm  operated  on  about  4900  lbs.  of  coal. 
Aflcr  the  new  man  Iiad  been  in  charge  lor  about  si.x  weeks  a 
test  was  made  and  the  run  lor  the  same  hours  and  with  ap- 
proximately the  same  load  was  made  with  2100  lbs.  of  the  same 
fuel.  No  wonder  that  the  treasurer  of  the  company  told  him 
he  was  saving  his  wages  in  fuel  alone!  The  pumps  for  the 
city  water  supply  were  of  the  plunger  and  ring  type,  and  as 
the  water  was  gritty,  it  was  the  last  type  that  an  intelligent 
engineer  would  have  selected  for  tlie  service  under  the  con- 
ditions. 

The  grit  caused  the  rings  and  plungers  to  wear  rapidly 
and  become  leaky,  and  this  reduced  the  efficiency  of  the  pump 
greatly,  so  that  the  rings  and  plungers  had  to  be  renewed  in 
each  pump  about  once  a  year  at  a  cost  of  $45  fo''  each  pump. 
Had  a  packed  plunger  or  piston  type  of  pump  been  selected, 
the  cost  for  packing  would  have  been  about  five  or  si.x 
dollars  instead  of  the  amounts  stated.  This  is  a  typical  case 
and  shows  how  a  good  man  at  a  fair  salary  is  cheaper  than  a 
low  salaried  man  that  does  not  understand  his  business,  or 
neglects  it.  It  also  indicates  what  may  be  saved  by  having  the 
advice  of  a  good,  practical  man  when  selecting  power  plant 
equipment. 

I  call  to  mind  another  case,  where  a  good  engineer  who 
had  been  for  a  long  time  in  the  service  of  a  firm  without  any 
increase  in  pay  to  compensate  for  the  increase  of  responsibility 
and  work,  asked  for  an  increase  of  pay,  and  was  promptly  ad- 
\  ised  that  others  would  be  glad  to  take  the  job  for  less  money 
than  he  was  already  receiving.  He  had  other  positions  offered 
him  and  decided  to  give  lliem  a  chance  to  get  a  cheap  man. 
They  did  so,  and  trouble  began.  The  machines  were  allowed 
to  cover  themselves  up  with  dirt  with  the  usual  result.  Inside 
of  three  months  this  plant  had  the  armature  of  one  of  the 
dynamos  btirncd  out,  causing  an  expense  of  several  hundred 
dnlhirs. 

The  new  engineer  hail  advised  the  help  that  it  was 
not  necessary  to  oil  the  valve  gear  of  the  Corliss  engines  more 
than  once  a  day  (24  hours),  and  that  it  was  not  necessary  to 
oil  the  dies  on  the  steam  hooks  or  catch  l)locks  at  all.  The 
result  was  that  these  dies  soon  had  the  edges  worn  so  round 
that  they  would  not  hold.  I'or  a  time  they  were  made  to 
work  by  placing  heavy  leather  blocks  under  the  steam-hook 
springs.  This  placed  more  work  on'  the  governor  of  the  engine, 
and  making  the  hook  harder  to  disengage,  caused  undue  wear 
on  the  knock-off  cams.  Finally,  however,  they  absolutely 
refused  to  work  at  all,  and  the  cheap  man  was  up  against  it, 
as  well  as  his  employers.  Strange  to  say  he  could  not  correct 
the  trouble,  though  it  was  so  simple  that  it  would  appear  that 
any  experienced  oiler  ought  to  liave  been  al)le  to  do  so  without 
much  thought. 

In  conclusion,  I  wish  lo  slate  it  as  a  general  rule,  that  a 
good  thing  will  always  bring  its  value.  .\n  article  or  com- 
modity, no  matter  what  it  is.  is  worth  in  a  commercial  sense, 
just  what  it  will  brin'p\  Xow,  we  know  that  there  arc  too  few 
good  men  in  the  engiufering  line  to  fill  the  places  where  such 
men  are  needed,  and  there  is  liardly  a  large  plant  anywhere, 
that  has  not  at  one  time  or  another  had  to  accept  the  services 
of  men  they  knew  to  be  mediocre,  simply  because  they  could 
not  find  first-class  men.  These  then,  being  the  conditions  in  the 
engineering  market,  as  we  may  call  it.  it  is  evident  that  a  good 
man  can  command  good  wages,  and  that  if  he  is  wise  he  will 
emleavor  to  do  so.  Then  it  is  inevitable,  that  if  the  employer 
wishes  to  retain  a  good  man,  he  must  pay  a  wage  that  will 
justify  a  good  man  in  remaining  in  his  service. 

Many  good  engineers  are  poor  financiers,  and  along  with 
many  employers  have  not  learned  the  foregoing  facts.  They 
do  not  know,  and  do  not  appear  to  make  any  active  effort  to 
Uarn  their  value  The  mutual  learning  of  these  things  by 
the  engineer,  as  well  as  the  employer,  must  result  in  a  higher 
standard  of  wages,  and  the  position  taken  by  the  N.  A.  S.  E. 
warrants  us  in  expecting  higher  standards  of  efficiency  in 
.engineers. 
Chari.ksion,  Mo.  W  ii.i.i.\.m    Westerfieui. 


ELECTKIC    FOLNTAI.V. 

The  average  electric  fountain  used  indoors  on  tables,  etc., 
discloses  to  the  observer  the  means  by  which  the  water  is 
admitted  and  exhausted  from  the  tank  or  reservoir  which 
forms  part  of  the  fountain.  The  manner  in  which  the  various 
lamps  are  connected  can  also  be  detected  so  that  it  detracts 
from  the  novelty  of  the  affair.  The  accompanying  illustration 
shows  a  method  of  building  an  electric  fountain,  the  water 
and  electricity  being  supplied  without  the  electric  circuits  or 
waste  pipe  lines  being  visible.  The  tank  is  made  of  glass  with 
a  wooden  bottom  and  is  rectangular  in  shape.  Three  pipes  are 
shown  entering  the  bottom.  The  largest  is  a  waste-water  pipe 
for  carrying  off  the  surplus  water,  the  flow  being  regulated 
so  as  to  equal  the  amount  of  water  entering  by  means  of  the 
water  pipe,  which  is  the  smallest  of  the  three.  This  latter  pipe 
passes  through  a  second  pipe  used  to  hide  the  wires  passing 


ELECTRIC    FOUXTAIN. 

to  the  lamps  under  the  glass  domes.  Lamps  in  water-tight 
fixtures  are  placed  on  the  bottom  of  the  tank  and  these  are 
supplied  with  electricity  through  the  bottom  of  the  tank  so  that 
the  wires  do  not  come  in  contact  with  water.  Under  each 
dome  is  a  small  ring  fastened  to  which  are  a  number  of  mini- 
ature lamps  connected  in  series.  The  domes  may  be  made  of 
colored  glass  and  the  lamps  themselves  may  be  of  various  hues 
so  as  to  heighten  the  effect.  Sea  grass  may  be  scattered  on  the 
bottom  of  the  tank  so  as  to  hide  the  bottom  of  the  lamp 
receptacles  and  live  gold  and  silver  fish  may  be  permitted  to 
swim  in  the  water.  If  a  greater  effect  is  desired  lead  trees 
(made  by  precipitating  lead  on  zinc  when  the  latter  metal 
IS  left  in  a  solution  of  sugar  of  lead)  may  be  placed  in  the 
water,  or  shells  and  various  forms  of  marine  growths."  Fruit 
jars  may  be  used  in  place  of  the  water-tight  receptacles  and 
each  jar  may  hold  a  number  of  vari-colored  miniature  lamps. 
The  screw  tops  of  the  fruit  jars  have  holes  bored  in  them 
for  the  passage  of  the  wires,  the  caps  being  fastened  to  the 
bottom  of  the  tank.  To  insure  against  leakage  into  the  jars 
the  caps  may  in  addition  to  the  regular  rubber  washer  used,  be 
partly  filled  with  melted  rosin.  .\  thermostat  or  rotary  switch 
may   be   connected   in   the   lamp   circuits    to   give    a   twinkling 
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effect  to  the  light,  or  the  circuits  may  be  divided  so  as  to  give 
various  color  effects  by  means  of  vari-colored  lamps.  Floating 
water  lilies  with  tiny  lamps  may  also  be  added :  in  fact,  a  person 
with  proper  ingenuity  might  vary  the  design  and  introduce  all 
kinds  of  pleasing  effects. 
New  York  City.  William  Kavaxagh. 


CONXECTING    FEED-WATER    HEATERS. 

The  conventional  method  of  connecting  a  feed-water  heater 
is  about  as  shown  by  Fig.  i,  the  exhaust  steam  all  passing 
through  the  heater,  whether  the  boiler  feed  pump  is  in  operation 
or  not.  Xo  matter  how  much  exhaust  steam  there  may  be. 
it  all  must  pass  through  the  heater  regardless  of  the  amount 
of  water  to  be  heated.  The  latter  comes  out  hot  or  cold, 
according  to  the  amount  of  steam  which  chances  to  be  passing 
through  the  exhaust  apparatus  at  that  time. 

For  small  plants,  where  only  one  boiler  and  a  single  engine 
are  •  employed,  the  conventional  method  illustrated  may  be 
employed  to  advantage,  but  it  will  be  found  that  there  is  from 
two  to  three  times  as  much  exhaust  steam  passing  from  an 
ordinary  simple  engine  as  is  necessary  to  heat  the  amount  of 
feed-water  required  by  the  boiler  supplying  that  engine.  Such 
being  the  case,  why  the  expense  of  a  heater  large  enough  to 
permit  all  the  exhaust  steam  to  pass  through  it,  and  why  pass 
all  the  exhaust  steam  through  a  heater  anyway,  when  only  one- 
half  the  amount  of  heat  is  needed? 

Exhaust  steam  delivered  at  one-quarter  to  one-half  pound 
pressure  above  the  atmosphere  is  worth  much  to  anyone 
desirous  of  establishing  almost  any  kind  of  refining  or  cooking 
process,  and  the  struggling  electric  light  station  which  is  looking 
for  some  means  of  increasing  its  limited  income  will  do  well 
to  consider  the  possibilities  in  offering  inducements  for  some 
one  to  start  a  canning  factory  next  door  and  utilize  not  only 
the  idle  power  in  the  daytime,  but  also  the  waste  heat  at  night. 


a^ 
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Feed 


FIC.    I. — COMMON    METHOD   OF   INSTALLIN'G    A    FEED-WATER    HEATER. 

There  would  be  enough  of  it  to  amply  perform  all  the  heating 
and  cooking  operations  necessary  in  quite  a  large  cannery,  or  in 
a  salt  works  or  in  a  dessicating  factory.  If  located  near  a  blast 
furnace,  where  slag  is  to  be  had  for  the  taking,  there  are 
infinite  possibilities  for  employing  waste  heat  in  reclaiming  the 
many  salts  contained  in  the  slag;  and  once  the  slag  is  freed 
from  sulphur  and  other  chemicals,  the  sand-lime  brick  maker 
is  ready  to  take  every  bit  of  the  purified  slag  he  can  get.  Thus 
there  are  possibilities  for  the  use  of  exhaust  steam  other  than 
blowing  it  all  into  the  atmosphere  through  a  heater. 

The  heater  shown  in  Fig.  i  is  of  the  closed  type,  but  it 
matters  little  which  type  is  used ;  all  the  steam  goes  to  waste 
through  the  large  heater.  To  save  some  of  the  heat  thus 
wasted,  one  should  procure  a  type  of  heater  which  contains 
at  least  one-third  of  a  square  foot  of  heating  surface  to  each 
horse-power  rating  of  the  boiler  to  be  supplied  with  feed-water, 
and  connect  the  heater  as  shown  by  Fig.  2.  In  this  engraving, 
the  heater  is  shown  connected  in  parallel  with  the  main  exhaust 
pipe.  The  steam  is  supplied  through  a  pipe  large  in  diameter  and 
covering  the  full  opening  to  the  heater.  The  upper  connection, 
however,  is  throttled. 

The  object  of  throttling  the  outlet  is  to  prevent  the  escape 
of  steam  from  the  heater.  It  is  the  intention  that  all  the 
steam  which  goes  into  the  heater  shall  be  condensed  there. 
It  will  be  found  necessary  to  provide  a  small  outlet  to  the  heater, 
otherwise  it  will  become  "air-bound"  and  cease  to  heat  the  feed- 
wntcr  to  the  degree  required.  The  small  opening  shown  at  the 
top  of  the  heater   serves  to  carry  .iway  the  troublesome  gases. 

It  would  probably  be  an  improvprn.-nt  in  tho  pipine  to  place 


a  valve  above  the  heater  in  order  that  the  size  of  the  opening 
there  might  be  adjustable.  A  valve  in  the  horizontal  pipe  below 
the  heater  is  also  desirable,  when  cost  of  installation  does  not 
forbid,  for,  when  thus  connected,  the  heater  can  be  cut  out 
for  repair  or  inspection  at  any  time,  without  disturbing  the 
operations  depending  upon  the  exhaust  steam  beyond  the  heater. 

Exhans! 


FIG.    2. — LOOP   ARRANGEMENT   OF    HE.\TER. 

In  case  it  is  desired  to  use  the  steam  condensing,  instead 
of  using  it  for  other  purposes,  this  arrangement  of  heater  is 
very  desirable.  It  may  be  connected  directly  to  the  receiver,  be- 
tween the  high  and  low-pressure  cylinders  and  supplied  with  a 
throttled  outlet  as  shown  by  Fig.  2.  The  throttled  opening  may 
be  connected  to  the  air-pump  if  desired,  but  this  is  rarely  found 
necessary,  as  the  method  of  connection  shown  by  the  engraving 
is  usually  found  sufficient  to  give  satisfaction. 

All  the  exhaust  steam  may  be  passed  through  the  heater,  and 
the  steam  thus  supplied  may  be  more  than  necessary  to  heat 
the  feed-water.  In  several  cases  of  this  kind,  there  was  found 
to  be  a  higher  pressure  in  the  heater  than  in  the  receiver,  when 
the  several  outlets  were  closed,  showing  that  the  exhaust 
from  the  several  pumps  more  than  maintained  the  supply  of 
steam  necessary  to  heat  the  feed-water.  In  such  cases,  one  of 
the  valves  in  the  connecting  pipes  may  be  closed,  preferably  the 
one  at  the  top  of  the  heater,  in  order  that  the  water  of  condensa- 
tion may  readily  escape  through  the  other  opening.  This,  how- 
ever, depends  upon  the  arrangement  of  the  heater.  However, 
one  should  see  to  it  that  there  is  at  least  one-third  of  a  square 
foot  of  heating  surface  in  the  heater  selected,  to  each  nominal 
horse-power  of  boiler  rating. 

WiLLOUGHBY,   OhIO.  JaMES    F.    HobART. 


A    CRAPHK  AL     METHOD    FOR    DETERMI.VING    THE     POWER     FACTOR    OF 
AN    ARC   CIRCUIT. 

The  following  is  a  simple  graphical  method  for  finding  the 
power  factor  of  an  arc  circuit,  which  involves  the  measure 
ments  of  only  the  voltages,  a  fact  that  will  recommend  it  for 
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FIC.    I. — ARRANGEMENT  OF  CIRCUIT. 

use  in  places  where  the  requisite  instruments  are  not  available 
for  determining  the  power  factor  in  the  usual  manner. 

Fig.  I  shows  the  arrangement  of  the  circuit  and  indicates 
the  voltages  that  were  measured.  Vi  indicates  the  terminal 
voltage:  Vr  imlicates  the  regular  voltage,  and  V<,  indicates  the 
voltage  of  the  circuit  on  the  lamp  side  of  the  regulator. 

To  find  the  power  factor  of  the  circuit  the  readings  Va  and 
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/'r  were  expressed  in  per  ceni  oi  //  riiid  a  triangle  such  as  is 
shown  in  Kig.  2  was  conslrucled  in  the  following  manner : 
AC  was  laid  off  in  a  hundred  parts  and  AD  and  DC  to  the 
same  scale,  numerically  equal  respectively  to  Vr  and  W  when 
expressed  in  per  cent  of  Vi.  Then  AD  was  continued  until 
it  cut  the  semi-circle  erected  on  AC.  BC  in  hundredths  of 
AC  was  the  power  factor  sought. 

This  method  is  strictly  correct  only  when  the  e.  m.  f.  and 
current  have  true  sine  curves  of  time-values  and  under  such 
condition  that  the  drop  in  the  regulator  is  wholly  inductive, 
which  latter  of  course  is  not  strictly  true,  since  any  reactance 
nnist  necessarily  have  some  ohniic  resistance.  However,  this  IK 
drop  in  the  case  under  consideration  is  usually  so  small  in  com- 
parison with  the  total,  or  IZ,  drop  that  it  may  be  neglected.  In 
the  example  noted  below  it  was  assumed  that  the  current  and 
voltage  curves  were  sinusoidal  time  functions. 

In  those  cases  where  the  IR  drop  is  a  quantity  comparable 
in  magnitude  with  the  total  regulator  drop,  the  latter  may  be 
taken  into  account  as  sliown  in  Fig.  3.  in  this  illustration,  ED 
represents  tlie  ohmic  droj).  Here,  as  in  ]*'ig.  2,  BC  is  the  power 
factor  sought. 

The  advantages  of  the  method  lie  in  the  fact  tliat  only  one 
kind  of  instrument  is  used,  and  it  need  not  be  in  exact  calibra- 
tion since  only  the  ratios  are  involved.  The  average  central 
station  is  usually  better  equipped  with  voltmeters  than  with 
wattmeters  that  inay  be  used  on  arc  circuits.  Two  or  three 
voltmeters  may  be  used  in  series,  if  necessary,  to  measure  the 
voltages  involved.  A  source  of  error  is  the  necessity  of  taking 
readings  of  the  various  voltages  in  quick  succession,  rather 
than  simultaneously.  This,  of  course,  would  not  be  the  case 
if  sufticicnt  number  of  instruments  were  at  hand,  a  condition  not 


of  one  pair  of  the  lugs  at  d  and  e  respectively.  The  chief  ad- 
vantage to  be  derived  from  this  method  of  attaching  brackets, 
is  the  ease  with  which  they  may  be  removed  for  handling  the 
boiler,  and  the  possible  saving  in  cost  of  metal  by  the  substitu- 
tion of  a  light  steel  affair  for  the  heavy  cast  iron  bracket 
frequently  employed. 

Reference  to   Fig.  4  shows  the  origin  of  the  trouble.     The 
brackets  were  slipped  loosely  upon  the  lugs  and  the  rea."  bracket 


FIGS.    I    AND  2. — I.UG   A.ND   BRACKET   ATTACHED  TO   BOILER   SHELL. 

was  fitted  with  rolls  in  the  usual  manner,  in  order  that  the 
boiler  shell  might  expand  in  the  direction  of  the  rear  end  of 
the  shell.  Instructions  were  given  the  mason  to  have  the 
blacksmith  wedge  the  front  lugs  and  brackets  very  tightly,  in 
order  that  they  might  not  slide,  thereby  defeating  the  purpose 
for  which  rolls  were  placed  under  the  rear  brackets. 

Notwithstanding  these  instructions,  it  was   found   later    that 


ff 


FIG.      2. — METHOD      OF      FINDING 
POWF.R    FACTCIK. 


FIG.  3. — SOMER  FACTOR  WITH  OHM- 
IC   DROP    TAKEN    I.VTO    ACCOU.N'T. 


FIG.      3. — LUG      AND      BRACK  El' 
ARRANGEMENT. 


FIG.    5. — .MANNCa    IN     WHICH 
LIGS    WERE   WELDED. 


very  often  found.  If  a  number  of  readings  be  taken  and 
averaged,  it  is  not  likely  that  this  source  of  error  will  be  any 
greater  than  errors  in  wattmeter  and  ammeter  transformer 
ratios. 

Below  are  given  two  sets  of  readings  that  were  taken  on  a 
certain  arc  lamp  circuit : 

Vi  Vu  \V  Power  Factor. 

5480  4050  *  2600  70.5 

5060  4160  2120  -().0 

A  value  of  72.5±2  was  calculated  from  wattmeter  and  am- 
meter readings  made  at  the  same  time  that  the  first  set  above 
were  taken :  it  will  be  seen  that  the  results  are  in  accord,  prob- 
ably within  the  limits  of  the  variations  of  the  power  factor  of 
the  circuit. 

Chicago,  III.  M.  I,.  Carh. 


the  brackets  had  not  been  wedged.  It  was  also  found  that  the 
arch  castings,!.  Fig.  4,  were  so  placed  that  the  upper  end  of 
each  casting  bore  against  the  boiler  head,  or  against  the  angle  >i. 
which  was  fixed  to  the  rear  head  i'or  the  purpose  of  receiving 
the  arch  castings  in  question.  The  bricks  m.  which  were  to  be 
placed  on  and  between  the  arch  castings,  were  also  laid  tight 
against  angle  »,  no  space  whatever  being  left  between  the  cast- 
ings and  the  angle  on  the  end  of  the  boiler,  where  there  should 
be  a  space  of  at  least  one  inch,  as  shown  at  f 

.•\s  a  result  of  this  arrangement,  the  rear  end  of  'he  boiler 
was  most  securely  anchored,  notwithstanding  the  fact  that  the 


"CR.WVLI.Ng'   of    steam    BOILERS. 

Considerable  trouble,  which  necessitated  the  resetting  of  a 
horizontal  tubular  boiler,  was  experienced  by  the  writer,  during 
the  erection  of  a  small  power  house.  The  boiler  was  set 
according  to  Hartford  specifications,  or  if  there  was  any  varia- 
tion from  the  specifications  it  was  between  the  brick  inason 
and  his  work,  certainly  not  for  lack  of  instruction.  The 
manner  in  which  the  mason  failed  to  make  his  work  good  is 
shown  by  the  following  .sketches.  Fig.  1  shows  the  manner 
in  which  the  boiler  was  supported  by  means  of  a  pressed  steel 
bracket,  which  in  turn  was  carried  by  a  lug  riveted  to  the 
shell  of  the  boiler.  Four  lugs  and  brackets  were  used,  the 
small  lugs  otTering  little  resistance  to.  rolling  the  boiler  into 
pl.ice  when  the  pressed  steel  brackets  had  been  removed. 

The  end  view  of  the  boiler  shows  ili.'  tr:msvirse  arr^ingemen; 
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fig.    4. — bracket    ANli    HACK    ARCH    ON    BOILER    SHELL. 

rearmost  pair  of  lugs,  /,  Fig.  4,  were  placed  upon  rollers,  •<;. 
There  was  thus  no  play  for  expansion  except  at  the  front  end 
of  the  boiler  which  had  only  a  very  light  wall  in  front  of  it. 
To  be  sure  the  front  was  anchored  to  the  side  w.ills  by  means 
of  hook  bolts,  hut  the  expansion  eif  the  boiler  tore  these  bolts 
loose  and  the  boiler  moved  forward,  carrying  with  it.  such 
piirliiin-    of    ihi-    ^iilc    w;ilK    .'is    i-li.-m.-.-d    I.i   In-    I.tsj    10   ilio    fr.int 
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casting  anchor  bolts.  As  a  consequence,  the  masons  had  to  be 
called  in  again,  the  walls  torn  down  to  the  level  of  the  brackets, 
the  front  walls  demolished  far  enough  back  to  get  at  the 
boiler-front  hook  anchor  bolts.  The  back  arch  had  to  be  torn 
out,  the  arch  castings  moved  back  so  as  to  leave  one  inch  be- 
tween them  and  the  angle  n,  and  the  walls  laid  up  again.  This 
time',  the  front  pair  of  lugs  were  made  fast  to  their  respective 
brackets,  as  shown  by  Fig.  5. 

Four  thin  wedges  were  forged  from  i  in.  x  V,  in.  flat  iron, 
and  two  of  these  wedges  were  driven  into  each  of  the  brackets 
at  the  front  end  of  boiler,  as  shown  in  Fig.  5,  at  k  and  /,  h  rep- 
resenting the  bracket,  and  ;  the  lug.  which  as  shown,  is  some- 
what longer  than  the  bracket  which  it  carries.  The  result  of 
these  changes  was  all  that  could  have  been  desired. 

Xew   York   City.  James   Fr.^xcis.     ■ 


SCHEME  FOR   CCNTINUOUS   LIGHTING   OF   CENTRAL    STATION. 

One  of  the  most  interesting  features  of  the  new  station 
being  erected  in  this  city  is  the  provision  made  for  insuring 
continuous  lighting  of  the  station  in  case  of  trouble.  The 
manner  of  grouping  the  circuits  in  the  main  distributing  light- 
ii:g  panel  of  the  station  is  shown  herewith.  The  panel  is  de- 
signed to  receive  alternating  current  from  one  or  two  sources 
and  to  connect  all  important  lamps  with  direct  current  in  case 
of  emergency.  Separate  circuits  are  run  to  the  lamp  groups 
in  the  same  general  important  localitj',  so  that  if  one  line  fails 
for  any  reason  whatever,  the  other  line  will  still  be  in  use. 
Electricity  is  available  from  the  1 10- volt  sides  of  the  station 
transformers,    split    in    separate    lines,    and    from    the    125-volt 
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CONNECTIONS   ON    MAIN    PA.NEL    BOARD. 

exciter  circuit.  The  switchboard,  high-tension  switch  floor, 
turbines,  turbine  room,  basement  and  boiler  room  stop  valves 
arc  provided  with  duplicate  methods  of  lighting.  Knife  switches 
in  the  panel  box  enable  the  change  to  be  made  with  ease  and 
certainty. 
l/iWEi.i.,  Mass.  K.  S.  Howard. 

ACCIIIEXTS    caused    BY    LACK    OF    FURETHOUGHT. 

The  following  instance  shows  how  accidents,  breakdowns  and 
wrecks  may  often  be  traced  to  causes  which  a  little  thought 
could  have  easily  prevented.  A  good  practical  rule-of-thumb 
machinist,  belnnging  to  that  class  which  never  lakes  the  trouble 
to  think  about  work  to  be  done  unless  absolulcjy  necessary,  was 
lohl  tf)  remain  after  working  hours  to  reset  a  6-in.  steam  valve 
on  the  main  steam  line.  .As  soon  as  the  whistle  blew,  the 
machinist  went  to  the  boiler  room  and  carefully  shut  off  the 


main  steam  valve.  He  sent  a  helper  for  his  reseating  tools  and 
in  the  meantime  rigged  up  a  temporary  platform  so  as  to 
get  at  the  valve  more  easily.  When  the  helper  returned  with 
the  tools,  they  both  mounted  the  platform  and  began  to  take 
out  the  screws  which  held  the  top  part  of  the  valve  in  place. 
When  all  the  screws  were  removed  the  helper  took  hold  of  the 
top  of  the  valve  to  remove  it ;  but  it  would  not  budge.  The 
machinist  then  took  a  hanmier  and  gave  it  a  sharp  blow  when 
the  top  blew  off  without  warning  and  with  a  tremendous  roar 
a  great  volimie  of  steam  blew  out,  severely  scalding  the  ma- 
chinist and  his  helper.  This  almost  fatal  accident  could  have 
been  prevented  had  the  machinist  thought  for  a  moment  about 
what  he  was  doing  when  he  shut  off  the  main  steam  valve. 
.\lthough  the  main  steam  supply  had  been  thereby  stopped,  the 
line  still  held  a  volume  of  high  pressure  steam  which  would 
take  some  time  to  condense,  and  after  it  had  condensed  could 
be  run  off  through  the  drip  valve. 

WiLLIAMSPORT,    Pa.  GeORGE    P.    PeARCE. 


THE  TOOL   CHEST   AND   THE    MECHANIC. 

There  is  a  good  deal  of  satisfaction  for  the  attorney  for  the 
defense,  when  the  attorney  for  the  prosecution  admits,  even  in 
a  roundabout  way,  that  his  opponent  has  proved  his  point. 

While  Mr.  Rafferty  has  carefully  avoided  saying  personally 
that  to  judge  a  mechanic  by  the  tools  he  does  or  does  not 
carry  is  all  wrong,  he  docs  say  that  an  acquaintance  of  his, 
■'eminently  successful"  and  long  since  retired  in  affluence,  owes 
his  whole  success  to  his  system  of  selecting  his  mechanics, 
which  was  nothing  more  or  less  than  to  judge  them  by  the 
quantity  and  quality  of  work  turned  out  in  a  given  time.  If 
Mr.  Rafferty  will  read  the  last  paragraph  of  my  letter  under 
the  above  caption  in  the  July  issue  I  think  he  will  find  that  his 
informant  and  myself  have  expressed  practically  tlic  same 
thought. 

In  one  sense  all  mechanics  are  specialists,  inasmuch  as  nearly 
all  have  some  one  branch  of  the  business  at  which  they  have 


PKOBLE.M  IN  PLATE  BORING. 

had  more  experience ;  but  a  man  who  is  master  of  his  trade 
would  balk  at  no  job  in  the  mechanical  line  that  came  his  way 
and  he  will  generally  make  a  success  of  it  after  starting.  These 
mechanics  are  sometimes  called  all  around  men  and  sometimes 
tool-makers,  but   they  arc  primarily  mechanics. 

I  herewith  submit  a  sketch  of  a  gray  iron  plate  8  ins.  squaro 
and  2  ins.  thick.  We  will  assume  that  this  plate  has  been  ac 
curatcly  planed  on  sides  and  edges,  which  would  require  but 
a  few  tools.  T  have  shown  four  holes  to  be  bored  in  this  plate 
at  specified  points,  one  of  which  holes  is  counterbored.  Will 
Mr.  Rafferty  kindly  tell  us  how  to  do  this  simple  job  without 
lfK)ls,  or  if  he  finds  that  impossible,  kindly  outline  his  method 
of  doing  I  he  job  with  tools,  naming  the  tools  he  would  use  in 
the  process?  I  think  every  reader  who  is  a  mechanic  will  be 
interested  in  the  reply  and  doubtless  many  will  profit   by  il. 

East  Gree.swich,  R.  I.  L.  L.  Arnold. 
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QUESTIONS  AND  ANSWERS. 


C«*  io"  tell  mc  where  I  can  gain  information  concerning  the  phase 
relations  of  the  currents  and  voltages  in  the  auto  transformer,  rectifier 
and  sustaining  coil  of  a  mercury  arc  rectifier  device?  C.   F.   S. 

See  article  on  single-phase  vapor  converters  in  the  Electrical 
World,  Feb.  lO,  1906. 

Can  you  give  me  any  information  as  to  a  metal  used  for  contacts  in 
place  of  platinum?  I  understand  that  a  German  product  called  latinum 
is  used  by  some  telephone  manufacturers.  It  is  somewhat  cheaper  than 
platinum.  ^-   *^- 

There  are  many  substitutes  for  platinum  on  the  market.  The 
chief  constituent  of  most  of  them  is  silver,  and  while  they 
answer  fairly  well  for  contacts  they  have  not  the  lasting  quali- 
ties of  platinum-iridium,  than  which  no  better  contact  alloy  is 
known. 

A  shunt-wound  motor  is  installed  on  a  street  railway  circuit,  and  the 
voltage  dropping  30  per  cent  or  40  per  cent  at  times  causes  the  motor 
to  flash  over  when  the  voltage  rises  again  and  gives  considerable  trouble. 
Could  this  not  be  done  away  with  or  at  least  greatly  alleviated  by  placing 
a  properly  designed  choke  coil  in  one  leg  of  the  circuit?  R.  D.  C. 

A  choke  coil  having  a  very  large  reactance  and  extremely 
small  resistance  would  doubtless  remedy  the  trouble.  The  in- 
troduction of  commutating  poles  would  also  get  rid  of  the 
trouble,  or  if  the  efficiency  is  of  no  great  moment  a  resistance 
inserted  in  the  armature  and  in  the  field  circuit  would  lessen 
the  sparking. 

I  note  when  opening  an  arc  lamp  circuit  that  there  is  seldom  more 
than  a  very  small  arc  at  the  switch.  Considering  the  current  taken,  why 
should  this  be  so?  M-  W.  T. 

It  has  been  found  that  any  arc,  however  small,  quickly  in- 
troduced in  series  with  an  arc  lamp  will  immediately  break  the 
circuit,  the  circuit  being  open  at  llie  arc  first  and  not  at  the 
switch.  For  this  reason  a  considerable  number  of  arc  lamps 
will  cause  no  more  sparking  at  the  switch  when  the  circuit  is 
opened  than  a  number  of  incandescent  lamps.  By  reason  of 
this  feature  considerable  economy  may  oftentimes  be  effected 
by  using  snap  switches:  this  type  of  switch  having  a  longer  life 
than  the  knife  switch. 

Would  it  be  advisable  to  use  three  single-pole  switches  on  the  primary 
side  for  a  three-phase.  2400-volt  system  supplying  two  2S-kw  transformers 
connected  three-phase,  two-phase  according  to  the  Scott  system?  What 
effect,  if  any,  would  there  be  on  the  transformers  or  system  in  general 
if  the  switches  he  thrown  in  one  at  a  time  when  the  secondary  side 
cairicd  no  load?      What   elTcct   wculd   result   with   the   secondary   loaded? 

F.    F.    F. 

It  is  not  advisable  lo  use  three  single-pole  switches  on  a 
three-phase  system  in  preference  to  a  three-pole  switch.  With 
.no  load  on  the  secondary  no  effect  is  produced  by  throwing 
each  single-pole  switch  in  separately,  and  if  thrown  in  a 
certain  sequence  with  the  secondary  loaded  no  detrimental 
effects  result.  It  is  possible,  however,  to  throw  the  switches 
so  as  to  distort  the  voltage. 

Will  you  please  give  me  some  information  concerning  the  use  of  a  re- 
sistance in  shunt  with  the  series  field  coils  of  a  6o.cycle  rotary  converter? 
This  resistance  is  cut  in  and  out  by  a  switch  on  the  side  of  the  frame; 
but  as  we  never  use  the  switch.  I  would  like  to  know  the  reason  for  its 
presence.  C.  J.  C. 

The  shunt  to  the  series  coils  is  used  to  adjust  the  compound- 
ing effect  of  the  rotary,  just  as  in  a  direct-current  generator. 
In  starting  up  a  rotary  converter  the  switch  should  be  opened, 
since  otherwise  the  heavy  alternating  current  sent  through  it 
and  the  series  coils  may  cause  excessive  heating.  Rotary  con- 
verters are  not  always  provided  with  series  field  coils,  and 
many  rotaries  previously  provided  with  them  are  now  used 
without  them,  but  where  a  shunt  is  used  with  the  series  coils 
the  switch  should  be  opened  at  starting. 

In  insulating  coils  and  wood  by  boiling  in  paraffin,  at  what  temperature 
is  the  bath  kept  and  how  long  should  it  be  continued?  J.  A.  G. 

Paraffin  melts  at  from  113  to  140  deg.  F.,  depending  on  the 
quality :   the  cheapest   having  the  lowest  melting  point.     At   a 


temperature  of  about  570  deg.  F.  it  is  as  thin  and  as  transparent 
as  water,  and  it  boils  at  about  680  deg.  F.  For  ordinary  pur- 
poses a  temperature  of  200  deg.  is  sufficient  to  render  it  thin 
enough  for  impregnating  wood,  etc.  The  best  results  are 
obtained  by  having  the  wood,  coils,  etc.  perfectly  dry  and  also 
hot.  The  bath  is  then  not  chilled  when  the  material  is  immersed 
and  the  occluded  air  and  moisture  having  by  this  means  been 
driven  off,  the  material  readily  absorbs  the  paraffin.  When 
thus  treated  the  wood  need  not  be  immersed  longer  than  about 
15  minutes,  otherwise  immersion  for  a  much  longer  period  is 
necessary. 

Kindly  advise  me  as  to  the  following:  I  have  a  steam  turbine  oil 
reservoir  in  which  the  oil  becomes  quite  thick  and  soapy  at  the  bottom, 
so  that  the  contents  have  to  be  changed  very  often.  Analysis  shows  no 
adulteration.  The  oil  circulates  under  a  slight  pressure  and  a  little  water 
gets  into  the  reservoir  at  times.  I  have  tried  to  keep  out  this  water, 
but  without  success.     Can  you  suggest  a  remedy?  L.   P.  V. 

The  oil  is  without  doubt  adulterated  with  either  vegetable  or 
animal  oil,  or  both.  Vegetable  oils  have  no  lubricating  quali- 
ties worth  mentioning  and  oxidize  at  a  comparatively  low  tem- 
perature becoming  thick  and  gummy,  .\nimal  oils  also  thicken 
and  become  sticky  and  gummy  when  exposed  to  the  atmosphere 
and  the  warmth  of  rubbing  surfaces.  Both  are  often  com- 
pounded and  used  with  a  mineral  oil  in  order  to  produce  an 
engine  oil  of  high  viscosity  and  fire  test.  In  order  to  detect  the 
adulteration,  mix  a  portion  of  the  oil  with  some  caustic  soda 
and  agitate  the  mixture  well.  If  it  clouds  up  and  looks  soapy 
this  is  an  indication  of  the  presence  of  animal  oil. 

The  frequency  of  cloud  lightning  is  supposed  to  be  as  high  as  one 
million  cycles  per  second.  Its  harmful  effects  on  the  human  anatomy 
are  well  known.  How  do  you  reconcile  this  fact  with  the  experiments  of 
Elihu  Thomson.  Mr.  Ovington  and  others  who  allow  currents  of  ex- 
tremely high  frequency  and  voltage  to  flow  through  their  bodies 
apparently  without  any  injurious  effects?  C.  F.  H. 

The  approximate  values  of  the  magnitude  of  the  electric 
quantities  in  a  lightning  flash  have  been  estimated  by  Dr.  Stein- 
mctz  as  follows:  Average  potential  difference  between  different 
points  in  the  cloud,  50,000,000  volts :  average  current  in  the 
discharge,  10.000  amperes ;  average  frequency  of  discharge, 
500,000  cycles :  average  energy  of  the  discharge,  10.000  kw- 
seconds.  The  fatal  effects  from  lightning  are  due  to  the 
enormous  current  passing  and  not  to  the  frequency  or  voltage. 
In  the  experiments  of  Messrs.  Thomson,  Tesla  and  others  high 
frequencies  and  high  voltages  were  used  but  the  current  was 
infinitesimal. 

We  have  a  large  number  of  trees  thiough  which  our  wires  pass,  and 
we  experience  trouble  from  this  cause  ver}-  much  of  late.  We  are 
desirous  of  trimming  the  trees:  but  wish  to  do  so  in  a  proper  manner  so 
as  not  to  kill  them  and  to  incur  by  this  means  the  enmitj-  of  the  public- 
Could  you  advise  us  how  to  trim  trees  properly  and  when  the  trimming 
should  be  done?  H.   E.  Co. 

It  is  generally  recognized  that  the  secret  of  obtainina;  a  com- 
plete cure  in  all  operations  requiring  the  removal  of  a  branch. 
either  living  or  dead,  consists  in  cutting  close  to  and  perfectly 
even  with  the  trunk.  Only  the  sharpest  tools  should  be  used 
and  the  cut  surface  should  be  perfectly  smooth.  Projecting 
stubs  and  ragged  edges  should  never  be  left,  since  they  are 
almost  certain  to  induce  decay.  Wounds  made  by  trimming 
of  branches  should  be  at  once  painted  with  coal  tar.  white  lead. 
or  some  similar  preservative  substance,  and  when  this  has 
thoroughly  dried  a  second  coat  should  be  applied.  Loosened 
bark  will  never  become  united  10  the  wood  again  and  should 
be  cut  away  cleanly  as  far  as  the  injury  exists.  Nailing  loos- 
ened bark  on  the  tree  simply  invites  the  attacks  of  insects  and 
fungi  and  inevitably  leads  to  decay.  Too  much  pruning  should 
not  be  done  at  one  time,  but  where  considerable  pruning  is 
necessary  it  should  be  distributed  through  a  period  of  several 
years.  The  removal  of  large,  live  branches,  is  of  course  par- 
ticularly dangerous  and  should  be  avoided  as  much  as  possible. 
If  the  work  is  ^arefully  done,  however,  even  very  large  scars 
will  in  time  heal  over  completely.  Pruning  can  be  safely  done 
at  any  season  of  the  year  except  in  early  spring,  just  as  the 
sap  begins  to  flow. 


September  7,  1907. 
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CENTRAL    STATION    SALE    OF    CURRENT. 


Figures  on   Electric   Cooking. 

We  have  published  within  the  past  year  considerable  infor- 
mation on  the  actual  experience  of  various  families  with  elec- 
tric cooking  and  the  number  of  kw-hours  required  per  person 
per  meal  in  different  sized  families.  While  the  information  be- 
fore published  has  thrown  some  light  on  the  character  of  the 
load  that  electric  cooking  gives  a  central  station,  there  has 
been  lacking  information  as  to  the  probable  total  or  composite 
load  caused  by  a  number  of  such  customers  connected  on  the 
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FIG.    I. — COMPOSITE   LOAD   CURVE — LARGE   CITY. 

same  feeder  or  transformer.  In  other  words,  there  is  yet  to 
be  dtiermined  for  this  class  of  business  what  is  commonly 
known  as  the  "diversity  factor,"  or  the  ratio  between  the  actual 
maximum  demand  on  a  station  or  feeder  and  the  sum  of  the 
maximum  demands  of  the  various  customers.  .\11  of  the  cus- 
tomers will  never  make  their  maximum  demands  at  the  same 
instant  if  there  is  any  considerable  number  of  customers.  This 
statement'  is  fully  substantiated  by  electric-railway  experience 
where  a  number  of  cars  are  operated,  and  by  experience  on 
common  electric  power  circuits  supplying  stationary  motors. 
Electric  cooking  load  is  manifestly  different  from  common 
'taiionary  motor  loads,  however,  for  the  reason  that  it  has  cer- 
tain peaks  just  before  mral  times. 

.'\5  many  central  stations  are  considering  the  question  of 
what  rate  per  kw-hour  can  safely  be  made  on  electricity  for 
cooking  supplied  through  a  separate  meter,  it  is  a  matter  of 
very  great  importance  to  know  at  what  time  the  maximum 
demands  come  from  such  circuits,  in  order  that  the  proper 
interest  on  investment  and  depreciation  may  be  charged  against 
this  class  of  service.  If  the  rate  for  electric  cooking  is  too 
high,  the  central-station  company  will  not  get  the  business;  and 
if  it  is  too  low  and  the  company  pushes  hard  for  this  busi- 
ness, it  is  likely  to  wake  up  some  day  to  find  that  it  has  made 
a  large  investment  upon  which  the  income  is  not  sufficient  to 
pay  interest   and  depreciation. 

In  order  to  throw  some  light  on  the  readiness-to-scrve 
charges  which  should  be  made  against  electric  cooking  service, 
the  following  analysis  of  the  character  of  the  electric-cooking 
load  is  made   from  records  obtained  on  electric  cooking  in  the 


home  of  Mr.  J.  R.  Cravath,  western  editor  of  the  Electrical 
World,  at  Chicago,  where  all  the  cooking,  baking  and  ironing 
have  been  done  electrically  since  Jan.  i,  1907.  A  description  of 
the  cooking  outfit  used  and  figures  on  the  energy  used  for  the 
month  of  January  appeared  in  these  columns,  in  the  first  issue 
in  March.  The  figures  for  the  months  of  May  and  June, 
1907,  which  are  considered  in  this  article,  are  more  representa- 
tive of  normal  conditions  than  those  given  previously  for 
January.  The  figures  for  the  months  ot  May  and  June  are 
as  follows : 

MAY. 

Kw-hours,  106.8. 

Maximum  demand  in  kilowatts  by  Wright  meter,  2.8. 

Person  meals,  364. 

Average  number  of  persons  per  meal,  3.9. 

Kw-hours  per  person  per  meal,  .294. 

The  family  varied  in  size  from  four  to  six.  A  chafing  dish 
supper,  given  for  ten,  was  not  counted  as  a  meal  in  the  fore- 
going figures,  although  its  energy  consumption  is  included. 

JUNE. 

Kw-hours,  103.6. 

Maximum  demand  in  kilowatts  by  Wright  meter,  3.0. 

Person  meals,  385. 

Average  number  of  persons  per  meal,  4.3. 

Kw-hours  per  person  per  meal,  .268. 

The  family  varied  from  four  to  five,  and  for  25  days  the 
cooking  was  nearly  all  done  by  a  servant  who  had  no  previous 
experience  in  electric  cooking,  but  who  is  naturally  careful  and 
economical. 

In  order  to  determine  what  the  probable  effect  on  the  central 
station  would  be  of  having  a  number  of  electric  cooking  cus- 
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FIG.    2. — CO.MPOSITE    LOAD    CURVE — SMALL    TOWN. 

tomcrs  connected,  the  following  analysis  has  been  made.  For 
the  month  of  May.  recording  ammeter  records  were  kept  for 
each  day.  The  records  for  Sundays  and  holidays  were  ex- 
cluded, and  only  those  for  regular  week  days  taken. 

The  readings  of  the  recording  .-unmeter  chart  were  totalized 
for  every  15-minute  interval  of  (he  day.  For  example,  all  the 
6  a.  m.  readings  for  the  week-days  of  the  month  were  added 
and  so  on  for  every  15  minutes  nf  the  day  between  the  hours 
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of  0  a.  111.  and  8  p.  m.  The  result  i.s  plotted  in  a  curve,  Fig.  i. 
This  curve,  wliich  is  the  total  of  24  days,  probably  represents 
very  nearly  what  the  daily  cooking  load  would  be  on  a  resi- 
dence feeder  in  a  large  city  like  Chicago,  with  24  families  hav- 
ing complete  cooking  outfits  connected  and  in  operation  on 
that  feeder.  This  is  on  the  assumption  that  the  energy  de- 
mands of  the  family  under  consideration  varied  from  day  to 
day  as  much  as  would  those  of  24  ordinary  families  in  a  single 
day.  This  assumption  is  probably  not  entirely  correct,  especially 
as  regards  energy  used  during  forenoons  and  afternoons, 
although,  as  there  was  considerable  variation  in  the  time  of 
most  of  the  meals  from  day  to  day,  it  is  very  nearly  correct  as 
to  peak  demands  at  meals.  There  is,  as  a  matter  of  fact,  a 
great  variation  of  the  load  curve  as  shown  by  the  recording 
ammeter  charts  from  one  day  to  another. 

The  curve  in  J'ig.  I  shows  conditions  approximately  as, they 
would  exist  with  24  electric  cooking  customers  in  a  large  city 
where  the  principal  meal  is  in  the  i-veuiug,  and  the  man  of  the 
house  is  never  home  for  the  mid -day  meal.  The  hours  of 
maximum  demand  arc,  tlierefore.  in  the  evening  between  the 
Klowu-town  winter  lighting  peak  and  the  evening  residence 
lighting  peak.  The  peak  on  the  residence  feeders  in  a  large 
city  like  Chicago  is  between  ~  and  9  p.  m.  The  station  peak  on 
the  darkest  December  days  is  likely  to  be  about  5  p.  m.,  due  to 
overlapping  of  motor  and  lighting  loads. 

In  small  and  moderate  sized  towns  of  the  West,  where 
electric  cooking  seems  to  be  finding  its  most  rapid  introduction 
at  tile  present  time,  the  different  portions  of  the  load  curve 
would  be  shifted  around.  The  load  would  very  likely  be  some- 
thiiiK  like  that  shown  in  Fig.  2,  wlure  the  evening  meal  load 
of  b'ig.  1  has  been  moved  to  the  midday  meal  and  vice  versa. 
This  curve  is,  however,  purely  theoretical  and  not  based  on 
actual  tests.  While  city  office  hours  are  considerably  later 
than  those  in  the  smaller  towns,  breakfast  hours  are  not  be- 
cause of  the  much  longer  time  re(|uired  to  get  from  house  to 
office. 

.Analyzing  these  curves  still  further,  we  see  that  while  the 
maximum  demand  required  liy  a  customer  is  as  high  as  3 
kilowatts,  the  combined  demand  at  peak  load  is  only  29.1  kilo- 
watts, so  that  the  station  demand  per  customer  with  24  custom- 
ers would  probably  be  only  1.2  kilowatts,  owing  to  tlie  diversity 
of  demand. 

In  the  case  of  a  small  town,  this  kilowatt  investment  in  sta- 
tion capacity  per  customer  should  not  be  charged  entirely  against 
the  electric  cooking  load,  as  the  same  station  capacity  w'ould  be 
used  later  in  the  day  for  lighting  load.  The  charge  should 
either  be  divided  lictween  the  cooking  and  lighting  rates,  or 
not  figured  at  all  against  the  cooking  rate,  as  the  investment, 
has  to  be  made  anyway  to  carry  the  lighting  load. 

In  a  large  city,  where  the  evening  cooking  load  overlaps  the 
lighting  peaks,  the  analysis  is  more  complicated.  Inasmuch 
as  the  cooking  peak  does  not  come  at  the  time  of  the  station 
peak,  the  station  capacity  required  to  supply  the  maximum 
demand  of  this  load  should  not  be  entirely  charged  against  this 
load  unless  there  is  a  possibility  that  the  cooking  load  will  some 
day  increase  so  as  to  be  the  cause  of  the  maximum  peak  on  the 
station.  Tn  the  case  of  feeders  and  transformers,  a  larger 
share  of  the  total  investment  would  probably  have  to  be 
charged  against  the  electric  cooking. 


Best     Ways 


to     Meet     Gas     and 
Competition. 


Gasoline 


An  interesting  paper  with  the  above  title  was  presented  be- 
fore the  Ohio  Electric  Light  Association  at  its  Toledo  conven- 
tion. The  paper  was  a  composite  one,  F.  H.  Golding,  Samuel 
Rust,  W.  E.  Russell,  .'\rthur  Pomeroy,  E.  T.  Selig  and  W.  C. 
.Anderson  contributing  to  it.  .As  a  preliminary  to  the  conduct 
of  a  proper  and  energetic  campaign  against  gas  and  gasoline,  F. 
H.  Golding  suggests  that  a  list  of  present  and  prospective  gas 
users  he  o1>taino<l  by  a  house  to  house  canvass,  if  necessary,  and 
that  from  the  information  thus  obtained  a  working  list  should  be 


prepared  aiid  business  sought  after  in  a  systematic  and  thor- 
ough manner.  As  a  majority  of  central  stations  furnish  free 
incandescent  lamp  renewals  and  free  maintenance  of  fuses,  and 
also  any  other  slight  repairs,  the  expense  and  maintenance  of 
gas  mantles  are  good  talking  points  for  the  solicitor,  and  in 
many  cases  make  the  cost  of  lighting  by  gas  higher  than  that  of 
lighting  by  electricity.  Additional  arguments  in  favor  of  elec- 
tricity are  cleanliness,  coolness,  convenience,  freedom  from  dan- 
ger of  fire  or  axphyxiation,  elimination  of  redecorating  at  fre- 
quent intervals  due  to  the  presence  of  burning  gas,  ability  to 
use  an  electric  fan,  an  electric  iron,  sewing  machine  motor,  or 
other  convenient  appliances,  when  electricity  is  available.  The 
solicitor  should  be  aided  in  impressing  the  prospective  cus- 
tomer w-ith  the  general  desirability  of  electricity  by  pertinent 
literature  mailed  at  regular  intervals.  The  most  serious  ob- 
struction met  with  in  gas  competition  is  the  expense  of  install- 
ing electrical  work,  particularly  in  old  houses,  but  a  judicious 
handling  of  the  subject  by  the  central-station  management  w^ill 
easily  overcome  this  obstacle.  One  plan  which  is  productive 
of  good  results  is  the  installation  of  a  certain  number  of  out- 
lets at  slightly  above  cost,  furnishing  everything  complete  and 
ready  for  use,  in  order  to  introduce  electricity  on  the  premises. 
Mr.  Golding  quotes  a  letter  submitted  by  one  central-station 
company  which  has  been  productive  of  much  good.  Another 
plan  which  has  been  found  successful  by  some  of  the  Ohio 
stations  is  an  arrangement  whereby  the  prospective  customer 
may  pay  for  the  work  in  six,  12  or  18  monthly  payments.  In 
some  cases  the  company  contracts  directly  with  the  customer  as 
agent  for  the  electrical  contractor,  and  in  others  the  contractor 
deals  directly  with  the  customer,  the  central  station  guarantee- 
ing the  contractor  against  loss,  as  a  consideration  for  carrying 
the  long-term  account.  It  is,  of  course,  necessary  that  the 
credit  of  the  person  to  whom  this  proposition  is  submitted  be 
good.  A  room  equipped  with  gas  and  electricity  for  purposes 
of  comparison  also  adds  greatly  in  competing  for  store  and 
factory  lighting.  In  one  comparison  room  belonging  to  an 
Ohio  company  one-half  the  room  is  equipped  with  an  open- 
flame  burner,  a  Welsbach  burner,  an  inverted  mantle  burner 
and  a  gas  arc,  all  so  arranged  that  any  one  fixture  will  give  its 
maximum  light  without  shadows  from  the  others.  The  other 
half  of  the  room  is  equipped  with  incandescent  and  Nernst 
lamps  so  arranged  that  any  desired  combination  can  be  obtained 
by  manipulating  switches.  .At  one  end  of  the  room  watt-hour 
meters  and  also  gas  meters  are  installed,  so  that  the  compara 
live  lighting  and  cost  values  may  be  readily  demonstrated.  In 
competing  with  gasoline,  the  added  insurance  hazard  makes  a 
good  talking  point  and  a  statistical  compilation  of  fires  and 
explosions  resulting  from  the  use  of  gasoline  is  an  excellent 
thing  for  the  solicitor  to  have  with  him. 

Mr.  Samuel  Rust  stated  that  he  found  the  best  thing  to  do 
with  gasoline  competition  was  to  go  to  the  man  and  make  a 
plain  statement  of  what  one  knew  as  to  the  cost  of  gasoline  in- 
stallation, maintenance,  depreciation  and  trouble,  as  compared 
with  electricity.  This  statement  may  not  bring  results  at  the 
time,  but  the  customer  will  remember  what  has  been  said  and 
every  time  there  is  anything  wrong  with  his  gasoline  system 
he  will  call  the  facts  to  his  mind.  When  the  system  begins  to 
clog  and  give  poor  light,  and  when  the  repairing  cost,  constant 
care  and  expense  are  considered,  the  customer  will  again  think 
of  the  statement  and  wonder  if  after  all  it  were  not  right.  In 
the  meantime  the  central  station  companies  should  make  a  spe- 
cial effort  to  be  friendly  and  courteous  to  the  prospective  cus- 
tomer, with  the  result  that  in  time  the  latter  will  acknowledge 
that  bis  plant  is  not  a  success  and  will  consent  to  the  installation 
of  electricity.  If  at  this  time  any  inducements  can  be  offered 
they  may  result  in  the  acquisition  of  a  permanent  customei". 

Mr.  Rust  stated  that  in  his  city  they  had  competition  with 
artificial  gas  at  $1.30  per  1000  cu.  ft.,  and  with  natural  gas  at 
25  cents  per  1000  cu.  ft.,  the  gas  company  furnishing  gas  arc 
lamps  free.  Natural  gas.  however,  was  not  a  serious  com- 
petitor because  of  the  inferior  quality  of  its  light,  together  with 
the  oflFensive  odors,  smoke,  dirt.  etc..  which  always  accompany 
its    use.     The   dangerous   character   of   gasoline   and    acetyjine 
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outfits  is  always  a  strong  factor  against  their  use  and  the  com- 
plicated nature  of  the  apparatus  and  the  inexperience  of  its 
users  gives  a  constant  opportunity  to  urge  the  substitution  of 
electricity. 

W.  E.  Russell  suggested  that  gas  competition  could  be  killed 
in  a  measure  by  suitable  advertisements  based  upon  the  infor- 
mation obtained  from  clipping  bureau  service,  which  would  fur- 
nish abundant  ammunition  to  fight  both  acetyline  and  gas.  He 
also  suggested  that  some  attention  should  be  given  to  rates 
and  gave  a  form  of  contract  used  in  MassiFon,  Ohio. 
Since  there  is  no  immediate  danger  of  gas  companies 
furnishing  free  mantles,  plus  the  cost  of  the  mantles, 
plus  the  damage  that  gas  does  to  the  air,  wall  cover- 
ing, curtains  and  the  house  in  general,  when  compared  with  the 
cost  of  electricity  with  free  lamp  renewals,  this  is  an  argument 
in  favor  of  the  latter  from  which  the  closest  calculator  cannot 
possibly  escape.  In  order  to  cope  with  natural  gas,  the  wiring 
of  new  and  old  houses  should  be  done  at  a  minimum  rate.  Mr. 
Russell  also  called  attention  to  the  numerous  household  articles 
using  electricity  which  might  also  be  employed  as  a  wedge  for 
overcoming  gas  opposition. 

Arthur  Pomeroy"s  contribution  was  devoted  chiefly  to  the 
gas  engine.  He  showed  that  in  endeavoring  to  substitute  an 
electric  motor  for  a  gas  engine  it  was  often  advisable  for  the 
central-station  manager  to  confine  himself  at  first  to  questions 
which  would  enable  him  to  determine  whether  the  prospective 
customer  is  fully  acquainted  with  all  the  expenses  of  gas- 
engine  operation.  After  making  sure  that  such  is  the  case,  an 
excellent  opportunity  is  afforded  for  bringing  up  convincing 
facts  that  an  electric  motor  supplied  with  energj'  from  a  central 
station  is  ultimately  the  most  economical  and  advantageous 
prime  mover  to  be  obtained.  The  perfect  cleanliness  of  elec- 
tricity, and  the  small  amount  of  attention  required  by  electric 
motors,  together  with  the  comparative  noiseless  operation  of  the 
motor,  should  be  sufficient  to  recommend  this  form  of  prime 
mover  to  many  manufacturers. 

W.  C.  Anderson  related  his  e.xperience  with  natural  gas  com- 
petition in  Canton  and  showed  that  notwithstanding  that  near- 
ly every  building  is  equipped  with  natural  gas,  electricity  has 
shown  a  considerable  increase  each  succeeding  year.  He  en- 
tertained great  hopes  in  entering  the  natural  gas  field  with  the 
new  high-efficient  incandescent  lamps.  He  gives  the  following 
as  a  few  of  the  best  ways  to  meet  natural  gas  competition : 
I.  Make  rates  giving  the  long-hour  burner  rates  in  proportion 
to  the  cost  of  the  long-hour  service  2.  Develop  decorative 
lighting  to  the  fullest  possible  extent  to  which  this  can  be  de- 
veloped. 3.  Give  the  customer  the  greatest  possible  amount  of 
useful  light  with  the  smallest  possible  cost  for  energy  and 
maintenance.  4.  Go  after  business  like  the  sewing  machini- 
agent  goes  after  business.  There  is  no  reason  why  the  electric 
companies  should  take  a  back  scat  for  any  one  in  commercial 
enterprise.  Our  profits  depend  greatly  on  the  quantity  sold 
and  we  can  afford  to  spend  four  times  the  money  in  getting 
'lie  second  $.l  per  capita  business  than  we  can  afford  to  spend 
Ml  getting  the  first  $3. 

Mr.  E.  T.  Selig  stated  that  his  company  had  competition  with 
natural  gas  in  Mt.  Virnon  at  rates  varying  from  27  cents  pi' ■ 
1000  cu.  ft.  flown  to  free  gas  for  illuminating  purposes,  lii 
fact,  during  a  period  of  nearly  one  year,  while  two  gas  com- 
panies were  at  war,  it  was  only  necessary  to  contract  for  a 
gas  stove  at  a  flat  rate  of  50  cents  a  month  to  secure  all  the 
gas  lighting  desired,  free  of  charge.  In  order  to  meet  the 
competition  his  company  overhauled  its  entire  system,  elimi- 
nating antiquated  machinery  and  making  each  department  re- 
liable and  efficient,  .\fter  obtaining  satisfactory  service  con- 
ditions his  company  adopted  the  following  scale  of  rates:  For 
the  first  kw-hour  consumed  each  month  for  each  lamp  or 
equivalent  of  maximum  demand.  15  cents  per  kw-hour;  for 
the  second  kw-hour,  10  cents  per  kw-hour:  for  all  over  two 
kw-hours  per  lamp.  6  cents  per  kw-hour:  a  minimum  hill  equal 
to  15  cents  for  each  lamp  of  maximum  demand,  but  in  no  case 
]ri^  than  Si  II    wa-  rh.irt'icl :  .1  di'.count  of   10  per  cent   was  al- 


low-ed  on  all  bills  at  the  above  rates,  if  paid  by  the  tenth  of  the 
month. 

His  company  used  the  usual  arguments  for  electricity  and 
proceeding  along  the  lines  outlined  was  not  only  able  to  hold 
its  own  during  the  free  gas  siege,  but  increased  its  load  at 
the  same  time,  changing  from  a  flat  rate  system  to  a  metered 
system.  With  gas  at  i3'/2  cents  per  1000  cu.  ft.  his  company  several 
months  ago  reached  the  capacity  of  its  electric  power  plant, 
twice  during  the  past  five  years  additional  machinery  having 
been  added.  He  stated  that  many  people  attracted  at  first  by 
cheap  gas  -soon  became  dissatisfied  with  it  and  turned  to  elec- 
tricity. His  company  used  gas  under  the  boilers  and  by  this 
means  cut  down  its  fuel  cost  about  one-half,  so  that  in  this 
respect  it  regarded  natural  gas  as  an  advantage  rather  than  a 
detriment  to  its  business. 


Factory   Lighting. 

In  a  paper  with  the  above  title,  read  before  the  Ohio  Electric 
Light  Association,  at  Toledo,  Ohio,  .\ug.  20.  21.  22,  1907.  Mr.  .\. 
P.  Biggs  pointed  out  that  from  the  standpoint  of  illumination, 
the  lighting  of  factories  may  be  divided  into  space  and  applied 
lighting.  For  general  space  and  floor  lighting  there  must  be 
some  large  source  of  artificial  light,  and  the  sources  now  avail- 
able are  the  electric  and  gas  arcs,  the  Cooper-Hewitt  and  the 
Xernst  lamps.  The  incandescent  lamp  in  large  sizes  is  still 
inefficient  as  compared  with  these  others,  and  in  ordinary  sizes 
does  not  give  the  necessary  illumination. 

An  arc  requires  minimum  cost  for  installation,  has  the  great- 
est efficiency  per  watt  expenditure  and  lowest  maintenance  cost. 
The  unsteadiness  of  an  arc  is  not  serious  in  space  lighting,  and 
while  the  shadows  from  a  single  arc  are  apt  to  be  annoying, 
the  arc  on  the  whole  is  the  best  unit  for  such  work  as  above 
noted. 

The  .Nernst  lamp  is  desirable  in  small  space  lighting,  in  low- 
ceiling  machine  shops,  and  in  foundries.  In  one  instance  w-here 
the  Xernst  lamp  is  giving  excellent  results,  the  lamps  are  spaced 
from  8  ft.  to  10  ft.  apart  at  a  standard  height  of  9  ft.  The 
light  is  soft  and  pleasant,  and  energy  consumption  low. 

For  particular  application  of  artificial  light,  single  incandes- 
cent lamps  are  the  sources  used.  .-Mthough  the  installation  of 
a  lamp  at  each  machine  in  every  kind  of  business  is  not  sanc- 
tioned by  all  illuminating  engineers,  it  has  the  sanction  of  cus- 
tom, the  recommendation  of  the  wiring  contractor,  and  enjoys 
the  hearty  endorsement  of  those  responsible  for  getting  the 
same  amount  of  work  out  of  the  machine  by  artificial  light  as 
is  expected  by  daylight. 

In  a  shop  having  low  ceilings  and  much  window  surface, 
illumination  may  be  good  from  natural  sources  for  the  first  six 
months  or  so.  but  after  that,  by  continuous  process,  the  win 
dows.  ceilings,  walls,  posts  and  everything  blacken  and  ceaso 
to  let  in  or  to  reflect  any  light.  The  lighting  installation  fares 
the  same  way.  and  the  workman  shades  his  eyes  by  covering 
the  lamps  with  anything  available,  until  there  is  almost  no  ligli' 
available. 

.\n  example  of  shop  practice  with  individual  lamps — unconi 
mon  because  definite  data  accompany  it — was  presented  by 
Mr.  K.  C.  Keech.  before  the  Chicago  Section  of  Illuminaliiit> 
Engineering  Society  in  May  last.  .-V  bare  lamp.  13  ins.  above 
the  face-plate  of  a  drill  press,  and  7  ins.  from  the  center,  gave 
3.7  ft. -candles  at  the  center  of  the  face-plate.  The  dirtiest  lamp 
in  the  shop  when  substituted,  gave  1.55  ft. -candles,  while  a  new 
clean  lamp  in  the  socket  gave  5.7  candles. 

When  the  customer  gives  us  the  opportunity  of  making 
recommendations  upon  his  equipment,  we  generally  advise  him 
to  place  at  every  machine  a  drop  or  bracket  lamp  with  reflector. 
and  that  he  use  S-cp  lamps  wherever  possible.  Often,  to  satisfy 
the  customer  that  the  economies  pointed  out  arc  worth  secur 
ing.  we  loan  him  a  half  dozen  styles  of  shades  and  reflectors, 
and  he  purchases  when  he  has  iletcrmincd  the  kind  most  suit- 
able. Further — and  here  the  policy  of  the  company  may  seem 
heretical — space  lighting   is  often  disposed  of  by  advising  and 
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urging  llie  use  of  gas  arcs.  All  possible  short-hour  burning  is 
turned  over  to  the  gas  company,  and  the  electric  light  company 
is  relieved  from  the  "lighting  bill"  complaint  which  formerly 
afflicted  us  for  several  months  each  winter.  As  this  policy  re- 
sults from  our  differential  rates,  its  presentation  may  be  com- 
forting only  to  those  who  make  high  prices  per  kw-hour  for 
lamps  burned  but  few  hours  per  year;  unless  the  "Flat  Rate" 
man  wishes  to  mend  his  way. 

The  usual  factory  lighting  can  be  considered  by  central-sta- 
tion men  as  none  other  than  unprofitable  business,  which  is  to 
an  extent  a  necessary  evil.  By  reason  of  its  character,  it  re- 
quires all  of  the  attention  and  all  of  the  equipment  which  more 
respectable  branches  of  the  industry  necessitate,  but  refuses  to 
make  adequate  return  on  the  investment  and  work  to  supply 
its  need. 

The  assumption  is  not  to  be  made  that  the  Detroit  Company 
is  securing  proper  and  adequate  return  for  its  service  in  this 
branch  of  lighting.  The  company  has  certain  rates  and  is,  as  a 
public  service  corporation,  required  to  furnish  and  does  furnish 
service  for  all  customers.  Further,  it  is  needful  that  this  un- 
profitable business  have  a  fairly  low  rate  in  order  that  we  get 
the  profitable  business  that  goes  with  it. 

The  rates  at  which  this  class  of  lighting  is  sold  in  Detroit 
are  as  follows : 

Pirst — Open  Order — Sixty  hours'  use  per  month  of  the  de- 
mand at  i6  cents  per  unit,  balance  at  4  cents  per  tinit.  This 
agreement  is  not  a  contract,  having  no  definite  term. 

Second— Demand  Contract— Thirty  hours'  use  per  month  at 
16  cents  per  unit,  balance  at  4  cents  per  unit;  minimum  bill  30 
hours'  use  per  month  of  maximum  demand  at  16  cents;  term, 
one  year. 

The  following  discounts  for  prompt  payment  are  allowed  on 
both  agreements:  On  bills  less  than  $50,  10  per  cent;  on  bills 
of  $50  and  less  than  $100,  15  per  cent;  on  bills  of  $100  or  more, 
20  per  cent. 

Under  "open  order"  we  furnish  standard  incandescent  lamps 
and  renewals— and  trim  and  care  for  arc  lamps  and  Nernsts 
owned  by  the  customers.  Under  "demand"  we  furnish  all 
incandescents,  arcs,  Nernsts,  renewals  and  maintenance. 

The  "open  order"  is  the  most  common  prescription  for  fac- 
tory lighting.  It  cares  for  that  class  of  customers  whom  we 
term  "short  hour."  who  use  our  service  as  auxiliary  to  simlight 
and  daylight ;  who  have  a  few  places  which,  due  to  poor  con- 
struction of  building,  blackened  windows,  or  later  construc- 
tion by  their  neighbors,  need  light  occasionally  during  the  day, 
but  whose  principal  service  is  from  dusk  to  5 130  p.  m.,  and 
who  either  cannot  or  will  not  make  nor  pay  us  for  making 
the  investment  necessary  for  good  lighting. 

The  "demand  contract"  is  suited  to  the  lighting  conditions 
of  but  a  small  portion  of  factories,  inasmuch  as  it  is  designed 
for  the  satisfaction  of  long-hour  burners.  The  factory  whose 
conditions  are  met  by  it  is  probably  one  in  which  there  is  a 
requirement  for  a  large  number  of  individual  lamps,  and  for 
small  lamps  in  isolated  parts  of  the  factory,  for  which  there 
is  necessity   for   service  all   through   the   day. 

To  illustrate  that  under  our  rates,  factory  lighting  is  un- 
profitable to  us,  the  following  cases  have  been  figured  to  show 
cost  to  consumer  under  "open  order"  and  under  "demand  con- 
tract," and  the  amount  the  business  should  have  brought  in  in 
order  that  it  might  just  begin  to  be  profitable,  the  later  amount 
being  arrived  at  as  fixed  charge  per  kw-year  plus  operating 
costs  per  kw-hour : 

Earnings  Income  per  Year 

Kwh.           Connected  Demand  Open  Order  Demand  Minimum 

Kw.             Kw.  Contact  .Mlowable 

1 43.10                29.0             12.0  $553.00  $632.00  $780.00 

2 8163                36.6             13.S  916.00  815.65  073-S<) 

,1 1800                  .>;.6               2.2  220.00  157.00  172.30 

4 6850                30.6             22.2  884.00  1061.70  1410.80 

5 10410                26.J5             17.6  1168.70  875.80  1262.S0 

6 3052               16.6               0.16  416.70  492.93  500.40 

7 "644                  S'                2.81  226.72  170.25  201.10 

Nos.  I,  2.  3,  4,  5 — On  Open  Order,  60  hours*  use  of  the  demand. 

No.  6— On  Demand  Contract. 

No.  7 — On  Open  Order.  60  hovirs'  n-^e  of  connected  load. 

The  first  three  calculations  are  for  a  carriage  manufacturer. 

in  successive  stages  of  his  business.     For  two  years  he  did  all 


his  lighting  by  clusters ;  at  the  end  of  that  time,  by  reconstruc- 
tion of  building,  the  electric  lighting  was  reduced  from  13  kilo- 
watts demand  to  2  kilowatts,  and  all  general  floor  lighting  was 
done  by  gas  arcs.  Only  on  this  third  year,  after  the  changes 
had  been  made  which  took  from  us  the  pleasure  of  serving  650 
lamps,  did  we  make  any  profit  on  the  business. 

The  fourth  and  fifth  calculations  are  successive  years  in  a 
cigar  factory — a  six-story  building  lighted  throughout  by  in- 
candescent lamps.  At  the  end  of  the  first  year  given,  the  cus- 
tomer was  persuaded  to  change  300  individual  lamps  from  16 
candle-power  bare  to  8  candle-power  lamps  with  reflectors.  De- 
mand was  reset  and  he  was  billed  upon  60  hours'  use  by  its  read- 
ings— as  he  was  an  open-order  customer.  He  saved  consider- 
able and  we  only  lost  10  per  cent  on  the  lighting  business, 
against  60  per  cent  the  year  before.  His  motor  business  in  the 
last  year  amounted  to  30,800  kw-hours,  with  a  demand  of  1 1.6 
kilowatts. 

The  sixth  is  a  manufacturer  of  shirt  waists,  skirts,  etc. ;  has 
all  electric  equipment,  using  electric  arcs  for  general  floor 
lighting.  His  lighting  business,  which  was  on  demand  contract, 
lost  us  but  $8.  During  this  year  we  had  the  profit  from  the  sale 
of  20,000  kw-hours  for  motors  with  demand  of  8.5  kilowatts. 

The  seventh,  which  is  a  bathtub  factory,  has  wood-working, 
sheet  metal  and  brass  foundry  departments.  For  space  light- 
ing gas  arcs  are  used,  and  the  business  gave  us  some  respectable 
return. 

As  a  public  service  corporation  having  established  rates  we 
must  sell  at  these  rates  whether  the  customer  causes  us  to  lose 
jn  service  or  brings  us  revenue  from  it.  We  tell  customers 
that  by  our  experience  his  lighting  will  be  cheapest  for  him, 
say,  on  demand,  but  inform  him  that  there  are  so  many  condi- 
tions of  surroundings,  location  of  lamps,  faults  of  building  de- 
sign, amount  of  natural  lighting,  etc,  that  he  must  fix  his  con- 
ditions and  try  it  out  for  himself.  Usually  we  install  such 
service  on  open  order — if  we  find  later  that  demand  contract 
rate  will  be  to  the  customer's  advantage,  we  offer  it  to  him. 

Our  rates  are  based  on  customer's  demand  even  when  the 
open  order  is  taken.  If  demand  is  same  as  connected  load, 
and  the  customer  signs  the  open  order,  we  will  bill  him  at  60 
hours'  use  of  the  connected  load  at  16  cents.  If  his  installa 
tion  is  greater  than  his  demand,  we  install  demand  indicators 
and  bill  on  showing  of  indicators.  If  he  has  many  empty  sock- 
ets in  his  installation,  we  install  demand  indicators,  and  prob- 
ably bill  on  connected  load  until  demand  shows  that  customer 
has  fitted  empty  sockets  with  foreign  lamps  and  would  have  us 
continue  to  bill  him  without  increasing  his  rate. 

By  the  same  method  of  figuring  as  used  above,  a  business 
begins  to  be  profitable  to  us  when  the  customer  has  paid  for 
480  hours'  use  of  demand  per  year  at  16  cents,  say,  40  hours 
per  month.  As  an  approximation — to  get  at  classification  of 
business  as  profitable  or  unprofitable — the  consumption  of  energy 
per  year  of  factories  as  found  in  several  customers'  ledger  ac- 
counts, has  been  divided  by  12  times  deinand,  giving  hours' 
use  of  demand  per  month.  .^11  of  these  factories  are  operat- 
ing on  a  regular  lo-hour  day. 

Number  of  Casts.  .-\vcragc  Hours'  Use  01  Demand  per  month. 

5  Bakeries,  Wholesale   107 

8  Brass   Works    57 

2  Breweries     85 

2  Brush   12 

4  Candy    51 

3  Chemical    10 

7  Cigar     29 

9  Clothing    37     ( 5  cases  average  1 1 .9)' 

3  Engravers     70 

3  Hurness     3S     (2  cases  average  1 1.9> 

1  Knitting     9 

14  Machine  Shops  31     (7  cases  average  i3.4> 

3  Paper  Box   13 

4  Printing     20 

8  Sheet  and   Metal 18 

3  Sheets    33     (2  cases  average  13.7)- 

2  Toys    3' 

I   Upholstering    4 

I   Wire  Works   12 

6  Woodworking   24  (4  cases  average  ii.ioV 

From  their  nature,  several  kinds  of  business  are  invariably 
profitable.  The  wholesale  bakers  use  some  lighting  for  24 
hours  per  day.  Breweries  have  many  small  motors  about  their 
establishments   which   are   shut    down   about  4   p.   m,.   and   the 
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lighting  load  up  to  that  time  continues  quite  uniform  through- 
out, making  the  lighting  demand  negligible. 

Machine  shops  and  brass  works  need  electric  lamps  lor  indi- 
vidual machines  only,  and  give  a  good  lighting  load  summer 
and  winter.  The  clothing  manufacturer,  whose  record  makes 
the  best  showing  of  his  class — to  our  waj'  of  thinking — in  the 
above  list,  has  on  each  machine  a  movable  arm  carrying  a  lamp 
of  low  candle-power  with  parabolic  reflector,  permitting  opera- 
tor to  bring  source  of  light  close  to  work  without  unpleasant 
effect  on  eyes ;  all  his  space  lighting  is  by  gas  arcs. 

We  persuaded  one  customer  operating  a  brass  foundry  to 
put  in  gas  arcs  for  all  lighting,  and  further  satisfied  him  that, 
with  little  hardship,  his  air  compressor  could  be  shut  down  in 
the  afternoon  at  such  times  as  would  prevent  any  increase  of 
total  load  due  to  shop  lighting.  As  a  matter  of  general  policy, 
in  addition  to  giving  other  advice,  we  recommend  to  the  manu- 
facturer that  a  fraction  of  the  amount  spent  this  last  year  for 
lighting  be  turned  over  to  a  window  cleaner  and  a  man  with  a 
hand-pump  and  a  tank  of  whitewash,  expecting  that  both  of 
us  will  then  be  better  satisfied  with  his  factory  lighting. 

Our  conclusions  are :  That  an  electric  light  company  cannot 
afford  to  take  on  all  factory  lighting  offered  to  it ;  that  it  is 
obliged  to  take  a  certain  amount  which  is  inherently  unprofit- 
able; that  it  should  minimize  this  amount  (first;  by  advising 
the  customer  how  to  reduce  his  demand  by  utilizing  light  to 
best  advantage;  that  is  to  say,  by  good  illuminating  engineer- 
ing; (second)  advocating  the  transfer  to  daj'light  hours  of  any 
motor  load  that  can  be  dispensed  with  during  the  evening  hours, 
and  (third)  by  passing  over  to  the  gas  company  such  factory 
space  lighting  as  can  be  profitably  furnished  by  gas  arcs,  re- 
taining for  electricity  the  long-hour  localized  lighting. 

It  is  worth  while  to  note  that  the  new  metal  filament  incan- 
descents  may  modify  these  conclusions.  They  will  not  change 
the  rates  of  demand  to  sales,  but  they  may  make  gas  so  com- 
paratively expensive  as  to  put  it  out  of  competition  either 
partially  or  altogether. 

In  a  paper  with  a  similar  title,  J.  T.  Kermode  stated  that 
many  manufacturing  concerns  are  vacating  their  old  premises 
to  enter  buildings  of  more  modern  construction,  with  saw- 
tooth roofs  and  windows  on  practically  four  sides,  which  is 
evidence  that  better  lighted  workrooms  are  essential  and  that 
the  demand  for  a  higher  standard  of  artificial  illumination  is 
rapidly  increasing. 

The  short-hour  use  and  usually  heavy  demand  on  the  station 
peak  has  brought  about  a  condition  where  there  is  some  ques- 
tion as  to  the  advisability  of  factory  lighting  from  a  supply 
company's  standpoint ;  it  is,  however,  very  important  when  com- 
bined with  the  supply  of  electricity  for  motors.  In  conjunc- 
tion with  this  latter  business  considerable  work  has  been  done 
in  Cleveland,  where  it  has  been  the  policy  to  make  surveys, 
plans,  specifications  and  to  obtain  bids  for  this  class  of  wiring 
with  special  reference  to  the  best  and  most  economical  method 
of  illumination  for  the  various  kinds  of  work  in  different  pro- 
cesses of  manufacture. 

The  average  factory  requires  artificial  light  during  10  to  20 
per  cent  of  the  working  hours,  not  including  overtime  or  night 
shifts;  therefore,  the  illumination  should  be  sufficient  and  the 
lamps  30  arranged  that  the  quality  and  quantity  of  work  ac- 
complished during  these  hours  can  be  as  well  and  economically 
done  as  that  which  is  performed  by  daylight. 

The  amount  of  light  required  varies,  first,  with  the  size  of 
room,  relative  position  of  machines  and  the  general  shop  con- 
ditions, and,  second,  with  the  character  of  work  to  be  done. 
The  arrangement  that  will  effectively  light  a  clothing  factory 
cannot  be  efficiently  applied  to  industrial  plants,  where  the 
atmosphere  is  filled  with  smoke  and  dust. 

Experience  has  taught  that  no  general  rule  can  be  laid  down 
!o  govern  the  many  different  situations  that  present  themselves, 
but  each  factory  must  be  studied  separately  to  determine  the 
amount  of  light,  style  of  illuminant  and  the  method  of  its  in- 
stallation, to  give  the  best  results. 

For  instance,  large  units  cannot  be  successfully  operated  in 
roundhouses  or  car  shops.     The  principal  parts  of  locomotives 


that  need  special  attention  are  so  located,  that,  to  be  of  value, 
the  source  of  light  must  be  reflected  from  each  side  of  the  en- 
gine. Five  loo-watt  Gem  lamps,  spaced  15  ft.  apart,  at  an  ele- 
vation of  7  ft.,  will  light  in  a  very  satisfactory  manner  one  side 
of  two  engines.  Oil  torches  so  commonly  used  in  cabs,  boiler 
and  floor  pits,  can  be  conveniently  done  away  with  by  the  use 
of  portable  incandescent  lamps. 

In  foundries,  forges,  steel  mills,  structural  iron  works  and 
boiler  shops,  where  the  walls  are  dark  and  the  work  does  not 
require  concentrated  light,  a  lamp  is  needed  that  will  give  good 
general  illumination.  Enclosed  arc  lamps,  giving  a  white  light, 
combined  with  shadows,  are  undesirable  for  this  class  of  work, 
as  the  dark  walls  and  dense  atmosphere  absorb  a  large  percent- 
age of  their  penetrating  powers. 

The  color  and  brilliancy  of  light  produced  by  the  flaming 
arc  has  attracted  the  attention  of  many  manufacturing  concerns, 
and,  notwithstanding  the  cost  of  lamps  and  carbons,  they  are 
being  extensively  used  to  light  large  areas. 

In  a  large  mill  operating  steel  presses,  16  enclosed  arcs  were 
installed.  On  account  of  the  dense  atmosphere  these  lamps 
were  hung  below  the  tops  of  the  presses,  resulting  in  heavy 
shadows  being  cast  around  each  machine.  The  16  enclosed  arcs 
were  recently  substituted  by  six  flaming  arcs.  With  slight 
changes  in  the  wiring  these  arcs  were  placed  22  ft.  from  the 
floor,  resulting  in  the  entire  shop  being  flooded  with  a  warm, 
bright  light. 

The  use  of  flaming  arcs  reduced  the  connected  load,  and 
averaging  two  hours  use  a  day,  these  lamps  would  save  234 
kw-hours  per  month,  which  at  the  usual  prevailing  rate  for 
energ}-  would  more  than  compensate  for  the  cost  of  carbons, 
without  considering  the  increased  amount  of  illumination. 

It  is  generally  conceded  that  the  best  uniform  illumination 
can  be  obtained  by  distributing  small  units  over  the  space  to  be 
lighted,  but  this  is  not  always  practical,  for  one  must  consider 
the  building  construction,  and  purpose  for  which  the  space  is  to 
be  used. 

The  use  of  higher  candle-power  arc  lamps  for  factory  light- 
ing is  rapidly  increasing  and  the  advantage  that  can  be  obtained 
by  their  use  and  efficiency  must  be  recognized.  The  efficiency 
with  which  the  light  is  produced  and  utilized,  are  two  important 
factors,  with  which  a  supply  company  is  intimately  concerned. 

In  machine  shops  it  is  common  practice,  together  with  large 
units  for  general  illumination,  to  furnish  each  workman  with  a 
single  incandescent  lamp,  which  when  new.  and  at  average 
height  from  his  work,  usually  gives  a  fair  amount  of  light. 
Oil  and  dust  soon  reduces  the  illumination  one-half. 

But  it  is  not  expected  that  the  amount  of  work  should  re- 
duce in  the  same  proportion.  Some  reasons  why  this  practice 
has  become  so  popular  are ; 

First.  That  up  to  a  few  years  ago  the  majority  of  industrial 
shops  were  equipped  with  generating  apparatus,  but  the  cost  of 
electric  lighting  was  charged  against  the  operation  of  the  shop, 
and  not  against  the  cost  of  electricity,  as  it  should  have  been. 

Invariably,  I  have  found,  that  where  light  is  obtained  in 
this  manner,  the  generators,  feeders  and  branch  circuits  are 
heavily  loaded  with  inefficient  apparatus  and  there  is  no  incen- 
tive to  economize. 

Second.  Wherever  a  large  installation  is  necessary,  the 
manufacturer  usually  employs  a  man  to  look  after  the  opera- 
lion,  repairs  and  additions  to  the  electrical  equipment. 

These  men.  as  a  rule,  are  not  familiar  with  the  improvements 
that  are  continually  being  made  on  the  various  devices  that  go 
to  make  up  a  modern  electric  installation.  Consequently,  inef- 
ficient light  facilities  arc  unintelligcntly  installed. 

Third.  Employees  have  been  educated  to  believe  their  work 
cannot  be  successfully  performed  unless  each  individual  is 
furnished  with  an  incandescent  lamp,  and  realizing  the  flexi- 
bility of  electricity,  it  seems  comparatively  easy  for  one  to  con- 
vince the  foreman  that  an  additional  lamp  should  be  added  here 
or  there,  resulting  in  an  overlamped  room  for  the  number  of 
machines  operated  and  also  in  a  poorly  lighted  room  at  an  ex- 
cessive cost. 

In   machine   shops   where   lathes,   drill   presses,   planing   ma- 
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chines,  milling  machines,  screw  machines,  punches,  etc.,  are  used 
goocT  general  illumination  of  uniform  intensity  is  required. 
Nernst  or  Gem  lamps  are  well  adapted  for  this  class  of  light- 
ing. 

The  size  and  number  of  lamps  to  be  used  depends  upon  the 
size  of  the  room,  height  of  ceiling,  color  of  walls,  location  of 
machines,  belts  and  shafting.  In  estimating  the  size  and  num- 
ber of  units  it  might  be  of  service  to  consider  50  watts  per 
operator,  or  machine,  as  an  average  amount  for  all  ordinary 
machine  work  and  general  illumination.  For  special  machines 
or  work  needing  bright  light,  individual  incandescent  lamps 
witli  reflectors  should  be  used.  Machines  that  are  automatic  in 
their  operation  arc  many  times  provided  with  unnecessary  in- 
<Iividual  lamps.  -Appreciating  that  these  machines  do  need 
good  light  for  changing  their  adjustment,  the  use  of  portable 
lamps  that  can  be  connected  to  receptacles  near  each  machine 
will,  if  intelligently  used,  save  energy. 

The  general  evenness  of  illumination  with  the  absence  of 
glare,  together  with  the  easy  shadows  and  searching  quality  of 
the  light  produced  by  mercury-vapor  lamps  makes  them  espe- 
cially adaptable  for  factory  lighting  by  direct  current.  Uii 
fortunately  the  alternating-current  lamp  up  to  the  present  time 
has  not  been  successful,  due  to  its  inability,  to  readily  start. 

Manufacturers  of  clothing  require  an  even,  shadowless,  well 
diffused  light  of  considerable  brilliancy.  Nernst  lamps  with 
prismatic  reflectors  can  be  utilized  for  this  purpose  with  a  com- 
paratively low  consumption  per  operator. 

The  difficulties  that  exist  in  factory  lighting  are  familiar  to 
.ill  men  engaged  in  the  sale  of  electricity  and  it  should  be  the 
duty  of  each  central  station,  to  educate  its  men  to  siiccessfully 
overcome  these  conditions  by  encouraging  the  use  of  lamps, 
shades  and  reflectors  that  have  been  produced  for  scientifically 
converting  wasted  energy  into  useful  light.  Recent  discoveries 
in  the  production  of  electric  lighting  are  of  revolutionary 
nature,  the  same  principles  which  have  been  utilized  in  the 
cheapening  of  gas  light,  that  is,  the  use  of  the  peculiar  prop- 
erties of  rare  earths  and  metals,  have  been  appropriated  by  the 
electrical  interest  and  the  recent  developments  indicate  the  effi- 
ciency of  olectric  lamps  will  be  doubled  in  the  near  future. 

Recently  I  have  read  an  article  in  which  a  supply  company 
recommends  the  use  of  gas  for  factory  lighting  that  they  might 
be  successful  in  retaining  power  business. 

Is  there  a  more  exaggerated  case  of  false  economy  than 
that  of  requiring  people  to  work  by  poor  illumination?  In 
comparison  with  the  cost  of  labor,  the  cost  of  lighting  is 
trifling.  Take,  as  an  illustration,  the  case  of  a  skilled  workman 
receiving  $3  or  $4  a  day  (say.  an  average  of  30  cents  an  hour 
or  '/2  cent  a  minute),  figure  the  cost  of  a  i6-cp  lamp  burning  10 
hours,  and  see  how  many  minutes  of  the  man's  time  it  requires 
to  pay  for  the  light.  Yet  there  are  thousands  of  skilled  me- 
chanics handicapped  with  insufficient  and  ill-directed  light. 

In  presenting  this  paper  my  idea  has  been  to  bring  out  the 
fact  that  industrial  plants  can  be  lighted  by  electricity  in  a 
satisfactory  manner  and  at  an  expense  that  would  compare 
favorably  with  any  other  form  of  illumination  provided  the 
equipment  consists  of  the  highest  efficient  units,  installed  ac- 
cording to  modern  practices.  Electricity  supply  companies 
should  devote  more  time  to  practically  demonstrating  to  manu- 
facturers the  benefits  to  be  derived  from  the  use  of  higher  effi- 
cient units,  with  the  idea  of  introducing  a  more  intelligent 
mode  of  factory  lighting  as  a  valuable  factor  in  assisting  to 
secure  and  retain  motor  business. 

In  the  discussion  following  the  reading  of  the  above  papers, 
Mr.  J.  H.  Foote,  of  Jackson,  said  that  he  was  enough  of  an 
electrical  man  not  to  like  to  see  "gas  arcs"  in  a  factory  where 
he  was  furnishing  electric  light  and  power.  Mr.  George  D. 
VVestover,  of  Cadillac,  thought  that  the  tendency  in  some  small 
towns  was  away  from  discounts  based  on  a  maximum-demand 
system.  President  Chandler,  of  Sault  Ste.  Marie,  said  that  his 
company  used  the  maximum-demand  system,  but  that  it  took 
much  of  the  lime  of  one  fairly  high-priced  man  to  explain  it  to 
customers.  Due  customer  be  knew  of  took  a  straight  8-ccnt 
per    kw-hour    rate    rather    than    the    maximum-demand    system 


which  would  have  given  him  a  better  net  rate.  This  custom-'r 
was  one  of  the  kind  who  liked  to  be  able  to  read  his  meters 
and  tell  from  day  to  day  just  how  much  his  current  was 
costing,  and  he  was  willing  to  pay  for  that  privilege.  President 
Chandler's  opinion  on  the  proposition  of  using  "gas  arc"  lamps 
for  general  lighting  in  factories  was  that  if  he  had  a  solicitor 
who  was  not  able  to  persuade  a  customer  that  he  ought  to  have 
electric  lighting  throughout,  even  though  it  cost  him  more 
than  general  lighting  by  "gas  arcs,"  he  would  at  once  seek  a 
new  solicitor.  This  sentiment  appeared  to  meet  with  the  ap- 
proval of  the  audience- 
Mr.  E.  F.  Phillips,  of  Detroit,  explained  more  fully  the 
reason  for  advocating  the  use  of  "gas  arcs"  for  general  lighting 
in  factories.  For  the  lighting  of  a  factory  the  company  was 
obliged  to  invest  in  apparatus,  power  stations,  lines  and  trans- 
formers which  were  used  in  factory  lighting  a  total  time  of  not 
to  exceed  150  hours  per  year.  This  means  that  even  if  the 
factory  is  charged  the  highest  rate  made  for  any  class  of  light- 
ing business  in  a  community,  the  company  would  still  lose 
money  on  such  business  on  account  of  the  high  investment 
charges. 

Mr.  Biggs  said  that  the  electric  light  company  could  keep  this 
business  if  customers  were  sufficiently  urged,  but  that  it  did 
not  want  to  keep  business  at  a  loss  or  have  dissatisfied  cus- 
tomers. Mr.  A.  C.  Marshall  thought  that  in  small  towns  where 
a  company  had  tnore  capacity  than  it  needed,  the  question  of 
investment  charges  against  factory  lighting  could  be  left  out 
of  account.  The  principal  thing  he  objected  to  in  factory  light- 
ing was  the  investment  the  company  had  to  make  in  arc  lamps 
in  a  factory  in  order  to  get  a  small  number  of  hours'  use 
per  year.  Mr.  Phillips  replied  that  a  central-station  company 
(lid  not  want  unprofitable  business  whether  it  was  in  a  large 
or  a  small  town.  The  facts  were  the  same  everywhere.  The 
company's  generating  capacity  should  be  utilized  on  profitable 
and  not  unprofitable  business,  and  in  many  instances  the  latter 
may  be  changed  over  to  gas. 

Mr.  John  .•\.  Cavanaugh,  of  Benton  Harbor,  asked  what 
a  central-station  company  should  do  if  a  manufacturer  would 
reply,  if  asked  to  pay  for  lighting  at  high  rates,  that  he  would 
put  in  a  dynamo  of  his  own  and  run  it  from  the  motor.  For 
the  motor  he  was  purchasing  current  at  low  power  rates.  Mr.  B.  J. 
Denman  replied  that  with  a  maximum-demand  system  the  use 
of  the  dynamo  on  the  motor  would  increase  that  customer's 
maximum  demand,  so  that  this  practice  would  prohibit  itself. 
If  there  was  a  straight  power  rate,  most  companies  had  a  rule 
against  doing  lighting  at  this  rate,  which  would  prohibit  use 
of  the  dynamo.  Mr.  J.  B.  Foote  said  that  his  company  supplied 
many  large  manufacturers,  and  if  the  user  was  large  enough, 
the  company  practically  had  to  supply  him  his  entire  demand 
at  the  wholesale  power  rate. 

Mr.  George  C.  Osborne  criticized  the  paper  for  omitting  any 
mention  of  the  Gem  incandescent  lamp  as  a  possible  efficient 
illuminant  in  the  general  lighting  of  a  factory.  He  quoted 
from  Cravath  &  Lansingh's  "Practical  Illumination,"  to  the 
effect  that  the  mean  spherical  candle-power .  per  watt  for  the 
Gem  lamp  is  higher  than  the  corresponding  figure  for  the 
three-glower  N'ernst  lamp 

Mr.  J.  R.  Cravath  explained  further  the  comparative  figures, 
quoted,  and  said  that  for  general  factory  lighting  the  light 
falling  below  70  deg.  from  the  vertical  was  that  which  should 
be  considered.  In  comparing  Nernst  and  Gem  lamps,  therefore, 
each  lamp  should  be  considered  after  being  equipped  with  the 
proper  reflectors  for  delivering  the  maximum  amount  of  light 
within  that  zone.  The  Nernst  lamp  naturally  delivered  much 
of  its  light  within  that  zone,  while  the  Gem  lamp  had  to  use 
the  reflector.  Taking  both  lamps,  equipped  with  glassware 
as  they  would  actually  be  used,  the  amount  of  light  delivered' 
in  the  useful  zone  was  a  little  higher  per  watt  for  the  Nernst 
tamps  than  for  the  Gem. 

Mr.  .-X.  C.  Marshall  thought  that  the  <)resence  of  "gas  arc" 
lamps  in  a  factory  would  have  a  bad  influence  on  the  public 
by  advertising  the  use  of  gas.  the  very  thing  the  central-station 
company   is   trying  to  displace. 
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Helps  to  a  Solicitor. 


Two  papers  bearing  this  title  were  presented  at  the  Toledo 
meeting  of  the  Electric  Light  Association,  Aug.  20,  21  and  22, 
one  by  .\.  S.  Miller  and  the  other  by  J.  D.  Kenyon.  Mr.  Miller 
drew  attention  to  the  fact  that  the  getting  of  new  business  is  of 
such  vital  importance  to  the  life  and  growth  of  a  central  sta- 
tion that  every  town  which  could  support  a  lighting -plant  was 
also  big  enough  to  justify  the  central  station  in  maintaining  a 
new  business  department.  The  various  uses  to  which  electric- 
ity readily  adapts  itself  were  pointed  out,  and  suggestions  made 
as  to  how  to  interest  various  individuals  in  electrical  devices 
appropriate  to  their  comfort,  or  in  the  case  of  manufacturers, 
to  the  better  conduct  of  their  business. 

Mr.  Kenyon  devoted  the  major  portion  of  his  paper  to  the 
science  underlying  salesmanship.  He  pointed  out  that  the  elec- 
trical engineer  knows  all  about  the  different  parts  of  machinery 
that  are  used  in  connection  with  electricity,  knows  how  the 
machine  is  put  together,  how  it  operates,  how  to  connect  the 
wires,  how  to  switch  on  the  electricity  and  how  to  generate  it. 
In  like  manner,  the  salesman  must  be  familiar  with  all  the  ele- 
ments entering  into  the  power  of  persuasion.  The  salesman 
should,  first  of  all,  know  himself,  know  what  his  powers  are. 
how  to  train  the  undeveloped  powers  and  how  to  apply  them. 
He  must  also  be  a  student  of  human  nature,  since  he  is  dealing 
particularly  with  human  minds,  and  since  his  mission  is  to 
convince  or  persuade  others  to  agree  with  him.  He  must  also 
have  a  knowledge  of  his  goods  and  the  ability  to  express  that 
knowledge  logically.  The  more  thorough  his  knowledge  and 
the  more  thorough  his  mastery  of  the  technical  details  of  the 
goods  he  is  handling,  the  better  salesman  he  will  make.  His 
ability  to  inspire  confidence  rests  primarily  on  his  personality, 
and  this,  in  turn,  is  the  result  of  the  visible  expression  of  char- 
acter and  health.  The  scientific  salesman  must  not  trust  to 
natural  conditions  or  to  the  natural  development  which  will 
come  from  ordinary  contact  with  the  world,  but  must  train  his 
intellect  by  conscious  and  systematic  exercise  if  he  expects  to 
outdistance  his  competitors.  The  ability  to  read  his  fellow  men 
correctly  is  one  of  his  greatest  assets.  In  order  to  convey  a 
correct  impression  to  another  he  must  possess  a  good  knowl- 
edge of  it  himself ;  since  it  is  manifestly  impossible  to  trans- 
mit a  good  mental  picture  when  the  transmitter  himself  pos- 
sesses a  poor  one.  A  man  with  a  poor  knowledge  of  the  sell- 
ing points  of  any  proposition  cannot  fail  to  be  a  poor  business- 
getter  and  a  poor  business-builder.  .A  salesman  must  be  able 
to  analyze  his  proposition  and  to  put  his  knowledge  into  sell- 
ing points  that  will  prove  effective,  and  in  explaining  the  sell- 
ing points  it  is  necessary  for  him  to  place  them  in  the  proper 
sequence  so  that  the  mind  of  the  prospective  customer  grasps 
the  point  and  is  able  to  follow  him  and  to  become  enthused 
by  tht  natural  growth  or  development  of  the  points  brought  out. 
The  art  of  expression  should  also  be  cultivated  by  a  salesman. 
Some  salesmen  talk  so  fast  that  it  is  impossible  for  minds  that 
act  slowly  to  grasp  the  points,  while,  on  the  other  hand,  there 
are  salesmen  who  talk  so  slowly  to  people  whose  minds  act 
quickly  that  the  lattei  lose  patience.  .A  salesman  should  have 
his  points  so  marshaled  that  he  is  able  to  use  them  when  oc- 
casion ilemands,  much  after  the  manner  as  a  genera!  marshals 
his  troops  to  strategic  points.  There  are  four  cardinal  points 
to  be  observed  in  persuading  a  customer  to  purchase  goods : 
The  first  is  attention,  and  if  the  salesman  docs  not  obtain  the 
attention  of  the  customer  he  is  losing  time.  Th^  next  is  inter- 
est, and  a  customer  without  interest  will  never  become  a  buyer. 
The  third  is  desire;  a  customer  must  be  made  lo  want  the 
goods,  and  the  fourth  is  resolution  or  decision.  A  salesman 
who  is  not  able  to  detect  this  latter  point,  which  is  the  so-called 
psychological  moment,  may  deliberately  talk  the  customer  out 
of  a  sale.  Just  as  many  sales  are  lost  by  over  talking  as  by 
under  talking  .A  student  in  the  art  of  salesmanship  will  real- 
ize that  the  law  of  non-resistance  is  of  vital  importance,  as 
arc  also  the  law  of  confidence  and  the  law  of  mutual  benefit. 
There  are  few  men  who  will  undertake  a  work  of  this  kind  on 


their  own  initiative,  and  it  has  been  demonstrated  that  concerns 
which  realize  that  education  is  a  necessary  part  of  their  busi- 
ness and  who  institute  a  method  of  co-operation  with  their 
employees  have  made  it  pay  greater  than  any  other  e,\pendi- 
ture  of  time  and  money  that  they  have  made.  The  management 
must  encourage  financially  and  morally  methods  of  study  along 
the  lines  which  not  only  are  of  benefit  to  the  sales  department, 
but  to  every  department.  Employers  must  be  willing  to  spend 
money  to  get  results,  and  since  they  have  spared  no  expense  in 
the  productive  end  of  their  business  to  perfect  it,  neither  should 
they  spare  expense  and  personal  co-operation  in  the  develop- 
ment of  efficiency  in  salesmen,  and,  in  fact,  in  employees  in 
every  department.  They  should  be  willing  to  reward  pro- 
portionately the  development  which  is  shown  on  the  part  of  the 
individual.  Therefore,  they  should  go  hand  in  hand  with  the 
employees  in  order  to  obtain  true  progress  based  upon  the  law 
of  mutual  benefit. 


Letters  to  the  Editors. 


Hopkinson    Method    of   Charging    for 
Electricity. 

To  the  Editors  of  Electrical  World: 

Sirs  : — Mr.  Henry  L.  Doherty's  letter  in  reference  to  the 
Hopkinson  or  Manchester  method  of  charging  for  electricity, 
in  the  first  issue  of  August,  has  attracted  widespread  attention. 
For  printing  it,  and  for  reprinting  that  portion  of  Dr.  Hop- 
kinson's  presidential  address  of  1892  relating  specifically  to 
rates  you  place  many  of  your  readers  under  very  great 
obligation. 

It  would  not  be  entirely  correct  perhaps  to  assume  that  Dr. 
Hopkinson's  method  of  charging  for  electricity  has  not  been 
well  understood  in  this  country.  Mr.  J.  W.  Lieb,  Jr.,  stated 
it  in  full  in  his  paper  on  "Methods  of  Charging  for  Current" 
presented  at  the  Edison  Convention  at  Niagara  Falls,  in  1897. 
His  statement  includes  the  following  reference  to  the  Doctor's 
address : 

■'That  paper  should  be  the  station  manager's  text  book  on 
this  subject,  as  it  contains  a  clear  statement  of  the  underlying 
principles  on  which  the  establishment  of  a  logical  system  of 
charging   for  electricity   supply   should   be  based." 

Dr.  Hopkinson  presented  this  method  to  the  Manchester 
authorities  in  1883.  1  believe,  however,  it  was  not  used  in  that 
city  until  some  time  afterwards.  Mr.  Lieb  points  out  that,  ai 
the  suggestion  of  Prof.  G.  Colombo,  the  method  was  used 
by  the  Italian  Edison  Company,  at  Milan,  in  1885.  The  basis 
was  a  fixed  charge  of  .?5  lire — $7.oo^annually  for  each  l6-cp 
lamp  connected,  and  an  additional  charge  of  .9  cent  per  i6-cp 
lamp-hour — approximately  60  watts — which  is  about  15  cents 
per  kw^our. 

The  Hopkinson  or  any  similar  method  under  which  a  mini- 
mum charge  is  placed  upon  the  installation,  as  Mr.  Lieb  sug- 
gests in  his  Edison  paper,  places  a  premium  on  the  use  of  the 
service  in  other  than  the  most  necessary  manner — and  to  that 
extent  retards  the  development  of  the  industry.  Generally 
speaking,  it  eliminates  the  possibility  of  the  consumer  enjoying 
one  of  the  chief  advantages  of  the  electric  light — its  con- 
venience, its  value  for  decorative  purposes,  and  the  possibility 
of  having  light  momentarily  nherc  other  forms  of  illumination 
arc  not  pmcticable. 

If  this  method  can  now  be  justified,  is  it  profitable  or  desir- 
able cither  from  the  standpoint  of  the  consumer  or  of  the 
supplying  company?  In  the  early  days  of  Dr.  Hopkinson's 
work  il  was  not  as  true  as  now  that  the  cost  of  the  service 
depends,  not  on  the  size  of  the  installation,  but  upon  its 
"maximum  detnand"  during  the  maximum  load  of  the  general 
system  from  which  it  is  supplied.  This  may  not  be  absolutely 
exact  in  every  detail,  but  where  it  is  not.  the  invcslmcnl 
differences  would  seem  negligible. 

Mr     Doherty   slates    that    with    Iwn    hundred    central  ■•i.irioii 
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men  present  at  the  Cincinnnati  meeting  of  the  National  Electric 
Light  Association,  he  was  unable  to  obtain  an  adequate  ex- 
planiilion  of  the  Hopkinson  method.  If  he  will  kindly  look 
over  the  records  of  that  meeting,  he  will  find  an  outline  of 
this  method,  at  least  in  its  essential  features.  Presiding  over 
a  convention,  as  he  was  at  the  time,  and  in  so  able  a  manner, 
it  is  not  surprising  that  some  details  should  have  escaped  his 


memory. 
New  Yokk. 


Arthur  Williams, 


The    Slide    Rule    as    a     Substitute    for 
Wire  Table. 


the 


To  the  Editors  of  Electrical  World: 

Sirs; — Mr.  Falch's  article  under  the  above  caption  in  your 
first  issue  of  August  is  interesting;  and  it  has  suggested  another 
means  for  finding  wire  gauge  diameters  without  in  any  way 
marking  the  slide  rule.  Mr.  Falch's  method  gives  exact  results 
at  the  large  end  of  the  series,  but  introduces  a  large  error  in 
the  smaller  sizes ;  at  least,  I  find  it  so  on  my  Faber  rule. 

For  instance,  by  applying  the  method  given,  the  diameter 
of  No.  29  wire  is  found  to  be  .01045  in- ;  whereas  the  diameter 
is  .01126  in.  The  result  is,  therefore,  7.2  per  cent  too  small 
and  this  percentage  is  increased  to  SMi  per  cent  in  the  case  of 
a  No.  40  wire. 

In  the  following  method,  if  the  setting  be  made  exact  for 
No.  o  wire,  the  diameter  for  .\o.  40  wire  will  be  found  to  be 
only  3.23  per  cent  too  large.  The  central  slide  containing  the 
B  and  C  scales  is  reversed  so  that  the  equal-division  or  loga- 
rithmic (L)  scale  is  face  outward  and  right  side  up.  By  placing 
the  right-hand  end  of  the  L  scale  under  32.5  on  the  A  scale, 
any  whole  number  engraved  on  the  I-  scale  is  directly  under 
the  diameter  on  the  A  scale  of  the  wire  four  times  that  gauge 
number.  For  instance:  If  the  index  be  placed  over  2  on  the 
L-  scale,  .129  on  the  A  scale  is  the  diameter  of  No.  8  wire. 
Similarly,  the  index  over  3  on  the  L  scale  would  show  .0815 
as  the  diameter  of  No.  12  wire.  Of  course,  the  diameter  of 
No.  9,  No.  10,  and  No.  11  wires  are  given  by  the  quarter  posi- 
tions between  2  and  3  on  the  L  scale.  All  wire  sizes  from 
No.  o  to  No.  30  can  be  read  without  changing  this  setting  of  the 
slide. 

In  order  to  obtain  the  remaining  sizes  the  L  scale  is  set 
with  its  left  end  under  32.5  on  A.  The  diameters  of  wires 
including  No.  40  as  .00325  in.  can  then  be  read  otf.  Since  the 
rule  is  already  set  for  No.  o  at  the  end,  the  diameters  of  No.  00. 
No.  000,  and  No.  0000  are  on  the  quarters  between  the  left 
end  of  the  L  scale  and  9.  If  the  smaller  sizes  are  required 
exclusively,  it  is  belter  to  set  the  L  scale  at  31.5  instead  of  32.5, 
thus  transferring  the  error  to  the  larger  sizes  and  making  the 
diameters  of  the  latter  wires  3.26  per  cent  too  small. 

Referring  to  Mr.  Falch's  proof  of  the  method,  if  the  eguation 
of  the  B.  &  S.  gauge  is  taken  as 

cir.  mils  =  211,600  X  .79305""*"' 
where  n  is  the  gauge  number,  the  sizes  No.  00,  No.  000,  and  No. 


0000,  being  a  negative  continuation  of  the  series  and  having 
values  of  — i,  — 2  and  — 3  respectively,  there  will  be  no 
necessity  for  expressing  the  same  law  by  two  different  equa- 
tions for  different  portions  of  its  range. 

Philadelphia,  Pa.  Carl  P.  .\achod. 


Grounding  the  Secondary. 

To  the  Editors  of  Electrical  World: 

Sirs; — In  your  first  issue  of  July,  we  note  an  editorial  on  the 
subject  of  grounding  alternating  current  secondary  circuits,  in 
which  you  state  that  the  underwriters  should  have  made  this 
grounding  compulsory  long  ago. 

You  undoubtedly  have  good  and  sufficient  reasons  for  mak- 
ing such  a  statement,  and  it  is  always  the  earnest  desire  of  our 
Electrical  Committee  to  take  any  action  toward  the  improve 
ment  of  the  code  which  can  be  shown  to  be-  desirable  from  any 
point  of  view  and  safe  and  proper  from  the  underwriters' 
view  point.  Your  statement  thus  interests  our  committee  very 
much  in  that  it  indicates  that  the  committee  has  cither  been 
negligent  or  wrong  in  not  making  the  grounding  requirement 
compulsory.  We  think  it  will  be  admitted  that  the  under- 
writers have  no  right  to  enforce  a  requirement  by  the  only 
method  in  which  they  can  enforce  any  requirement — that  is, 
an  advance  in  rate  for  insurance — unless  they  can  show  that 
failure  to  comply  with  the  requirement  increases  to  some  e.\tent 
the  fire  hazard.  We  also  believe  that  it  is  an  admitted  fact 
that  the  principal  argument,  it  not  the  only  one,  in  favor  of 
grounding  secondary  circuits,  is  a  safeguard  to  life,  and  that 
it  does  not  in  any  way  reduce  liability  to  fire,  but  may  perhaps 
in  some  installations  increase  the  fire  hazard,  if  it  has  any 
effect  whatever  on  that  hazard.  It  is  also  a  fact  that  some 
electric  light  companies  are  opposed  to  being  compelled  to 
ground  their  secondaries. 

It  would  therefore  assist  our  committee,  and  the  underwriters 
in  general,  very  materially,  if  you  would  kindly  advise  them 
what  reply  to  make  to  an  electric  light  company,  or  to  a 
property  owner,  who  declined  to  have  the  second.Ty  circuit 
grounded,  and  objected  to  any  increase  in  rate  on  the  ground 
that  as  there  was  no  increase  in  fire  hazard,  the  underwriters 
had  no  right  to  make  this  requirement  compulsory.  It  is  the 
lack  of  a  suitable  and  satisfactory  answer  in  such  cases  that 
has  led  the  underwriters,  up  to  the  present  time,  to  decline  to 
make  this  a  requirement.  M  the  same  time,  owing  to  the  fact 
that  the  preponderance  of  opinion  seems  to  be  that  such 
grounding  is  a  safeguard  to  life,  and  therefore  an  advantage 
both  to  the  company  supplying  the  current  and  the  consumer 
using  the  same,  the  underwriters  have  for  some  years  past 
allowed  and  recommended  such  grounding  when  installed  in 
such  a  way  as  not  to  increase  unnecessarily  the  fire  hazard. 

C.  M.  GoDDARD,  Secretary,  Underuriters' 
National  Electrical  Association,  Boston,   Mass. 
[A  comment  on  the  letter  of  Mr.   Goddard  will  be   found   in 

niir  editorial  pages. — Eds.] 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,  Motors,  and  Transformers. 

Compensated  Single-Phase  Shunt  Motor.—].  Bethenod.— 
The  conclusion  of  his  mathematical  paper  on  the  compensated 
single-phase  shunt  motor.  In  the  present  instalment  the  author 
discusses  the  influence  of  the  displacement  of  the  brushes  and 
the  conditions  of  commutation.  His  chief  conclusions  are  that 
the  Latour  single-phase  shunt  motor  has  a  practically  constant 
speed  like  the  direct-current  shunt  motor ;  that  the  power 
factor  is  adjustable  so  that  it  is  possible  to  operate  with  unity 
power  factor;  that  the  no-load  current  is  small:  that  the  start- 
ing lort]vu'  is  small  (which  is  not  thought  to  represent  a  serious 


disadvantage*  ;  that  it  lias  a  high  L>\crlo;iJ  capacity  hrsi  .1 
good  polyphase  induction  motor,  and  that  the  commutation  is 
excellent.— L'£i/<ii>a<7f   Elcc.  Aug.   3. 

Armature   Winding. — .\n  illustrated  description  of  mechani- 
cal details  of  a  new  armature  winding  for  alternating-current 
machines  of  the  Oerlikon  Company.— £/<•*.  Zeit..  .^ug.  i. 
Lamps  and  Lighting. 

Incandescent  Lamps.— L.  Caster.- .\  paper  read  before  the 
British  .Association  for  the  .\dvancement  of  Science  review- 
ing recent  developments  in  electric  incandescent  lamps.  The 
author  dealt  briefly  with   the  graphitized  carbon  lamp,   Nernst 


Septembf-R  7,  1907. 


ELECTRICAL      WORLD. 


479 


lamp,  osmium  lamp,  tantalum  lamp,  tungsten  lamp,  titanium 
lamp,  iridium  lamp,  helium  lamp  and  the  zirconium-tungsten 
lamp.  Concerning  the  latter,  the  author  drew  attention  to  some 
of  the  improvements  which  have  been  made  during  the  last  few 
months,  which  are  thought  to  represent  a  great  advance  over 
the  lamps  previously  exhibited.  The  filaments  are  mounted  on 
spring  hooks  made  out  of  tungstenized  carbon,  the  hooks  hav- 
ing the  effect  of  maintaining  the  filaments  rigid  and  in  shape, 
while  in  service,  and  of  preventing  them  from  touching,  also 
of  allowing  of  a  greater  number  of  filaments  in  the  bulb,  and 
consequently,  of  reducing  their  length,  and  that  of  the  lamp. 
The  lamps  can  be  burned  in  any  position,  and  the  breakage  of 
filaments  is  considerably  reduced.  On  account  of  the  elasticit)' 
of  the  spring  hooks,  the  breakage  of  filament  in  transit  and  in 
service  has  been  reduced.  Another  improvement  over  the  old 
type  of  lamp  is  the  adoption  of  electrical  soldering  of  the 
filament  to  the  leading-in  wires,  thus  doing  away  with  the  in- 
convenience caused  by  the  use  of  graphite  paste,  which  was  a 
partial  cause  of  the  blackening,  the  giving  off  of  gases,  and 
the  defective  contacts  met  with  in  the  previous  lamps.  The 
improvement  also  avoids  much  extra  labor,  and  also  the  danger 
of  oxidation  of  the  filament,  if  the  paste  is  not  very  carefully 
burned  away.  The  electrical  soldering  process  takes  place  in 
the  open,  and  an  experienced  operator  can  carry  out  the  solder- 
ing of  about  500  lamps  daily.  In  the  discussion,  Sir  William 
Preece  said  that  he  had  adopted  osrani  lamps  with  success  at 
his  own  house,  where  he  uses  a  small  transformer  to  get  the 
necessary  low  voltage  and  that  the  saving  in  the  cost  of  en- 
ergy was  sufficient  to  pay  for  the  cost  of  the  transformer  in 
the  first  year. — Lond.  Elec.  Eng'ing,  Aug.  8. 

Incandescent  Lamps. — J.  T.  Morris,  F.  Stroud  and  R.  M. 
Ellis. — The  conclusion  of  their  paper  on  osram.  wolfram,  zir- 
conium and  other  lamps.  In  the  present  instalment  they  de- 
scribe a  new  method  for  obtaining  the  specific  heats  of  fila- 
ments and  give  in  two  tables  the  physical  eonstants  of  the 
different  lamps  tested,  especially  the  length  of  filament,  the 
diameter  of  filament,  intrinsic  brilliancy,  watts  per  unit  of  sur- 
face, efficiency,  specific  resistances  in  hot  and  cold  state,  density, 
temperature,  coefficient,  etc.  The  watts  per  horizontal  candle- 
power  varied  between  1.60  and  2.07  for  four  tantalum 
lamps,  between  1.23  and  1.37  for  five  osram  lamps :  they  were 
1. 13  and  1.29  for  two  Just  tungsten  lamps.  1.35  for  a  zir- 
conium lamp,  and  1.42  and  1.46  for  two  zirconium-tungsten 
lamps. — Lond.  Elec,  Aug.  2. 

Electric  Incandescent  Lamps. — H.  Lux. — Continuations  of  the 
author's  long  serial  on  the  real  efficiency  of  electric  incan- 
descent lamps.  As  the  equivalent  specific  consumption  for  one 
spherical  hefner  candle  (for  100  per  cent  efficiency)  he  finds 
0.102  watt,  which  is  very  near  to  .A.ngstrom's  figure,  0.108. — 
Zeit.  f.  Beleucht,  July  30  and  Aug.  10. 

Mercury-Vapor  Lamp. — O.  Bussmann". — .\n  article  on  the 
mercury-vapor  lamp  of  Kijch  made  of  fused  quartz,  which  can 
be  used  at  high  voltage,  has  a  long  life  and  .consumes  a  small 
amount  of  power  per  candle.  The  curve  of  the  specific  con- 
sumption of  power  per  candle-power  of  the  ordinary  mercury- 
vapor  lamp  has  a  minimum  at  about  0.6  watt  per  candle.  If 
the  supply  of  power  is  increased  the  candle-power  increases 
very  much  less  than  in  arc  lamps,  and  when  the  power  is 
raised  to  such  an  extent  that  the  glass  gets  soft,  the  consump- 
tion becomes  1  to  i.2  watts  per  candle.  Kiich,  in  substituting 
fused  quartz  for  glass,  was  able  to  increase  the  power  still 
further,  and  it  was  then  found  that  in  accordance  with 
theoretical  predictions  the  specific  consumption  in  watts  per 
candle  begins  again  to  decrease  and  long  before  the  fused 
quartz  begins  to  get  soft,  a  consumption  of  1/6  watt  per  candle 
can  be  obtained.  While  lio-volt  mercury-vapor  lamps  made 
of  glass  are  about  no  cm  long,  with  a  diameter  of  3  cm  to  4 
cm.  no-volt  quartz  lamps  arc  about  8  cm  long  for  a  diameter 
of  about  I  cm  to  VA  cm.  while  for  220-voIts  they  have  a 
length  of  15  cm.  This  fact  grcitly  facilitates  their  construc- 
tion The  spectrum  is  also  stated  to  be  much  better  than  that 
of  the  ordinary  mercury-vapor  lamps.  While  the  ordinary 
mercury-lamp   is   a   vacuum   lamp,    the    atmospheric    pressure 


within  the  quartz  lamp  is  much  higher  during  operation.  The 
following  results  were  obtaitied  from  tests  at  the  Reichsan- 
stalt,  with  a  voltage  of  174  at  the  terminals  of  the  lamp  (ex- 
cluding the  series  resistance)  and  with  a  current  of  4.2  am- 
peres, the  power  consumption  was  0.24  watts  per  horizontal 
hefner  candle  and  0.27  watts  per  mean  spherical  hefner  candle. 
The  tilting  device  is  stated  to  be  simple.  The  lamp  is  believed 
to  be  specially  suitable  for  lighting  railway  stations,  offices, 
drafting  rooms,  parks,  for  the  treatment  of  skin  diseases  and 
for  photographic  purposes. — Zeit.  f  Beleucht.,  July  30  and 
Aug.  10. 

Mercury-Vapor  Lamp. — K.  Xordex. — An  article  on  calculatr 
ing  the  illumination  of  horizontal  surfaces  by  means  of  the 
Arons  mercury-vapor  lamp  of  the  AUgem.  Elk.  Ges.  Two 
formulas  are  given,  of  which  the  first,  and  simpler  one,  does 
not  take  the  length  of  the  mercury  lamp  into  consideration 
and  assumes  that  the  light  is  concentrated  in  the  center  of  the 
lamp.  The  author's  second  formula  takes  the  longitudinal 
extension  of  the  lamp  into  consideration.  He  shows  how 
far  the  results  of  both  formulas,  when  applied  to  practical 
problems  of  illumination,  differ  from  each  other,  and  he 
recommends  the  use  of  the  more  exact  formula. — Elek.  Zeit.. 
Aug.  I. 

Enclosed  Arc  Lamp. — An  illustrated  description  of  the 
"Siba"  enclosed  arc  lamp,  which  is  a  differential  lamp  and  is 


FIG.    I. — MERCURY  VAPOR  LAMP. 

built  both  for  direct  current  and  for  alternating  current.  The 
construction  is  shown  in  Fig.  i.  When  no  current  flows  the 
upper  carbon  is  held  at  a  distance  from  the  lower  carbon  by 
means  of  the  adjustable  springs  FF.  When  the  lamp  is  lighted 
the  magnetic  tractive  force  of  the  shunt  coil  5  acts  in  the  op- 
posite direction.  When  the  circuit  is  closed,  the  iron  core  E 
is  drawn  downwards  by  means  of  the  shunt  coil.  The  iron 
core  is  connected  by  means  of  B  with  the  air-pump  piston  P 
and  with  the  tube  R,  which  holds  the  upper  carbon.  As  a  re- 
sult of  the  iron  core  moving  downwards  the  carbons  make 
contact  and  the  arc  is  started.  The  main  current  then  flows 
through  the  carbons  which  are  removed  from  each  other  by 
means  of  the  springs  L.  The  regulation  of  the  lamp  is  as  fol- 
lows ;  When  the  arc  resistance  increases,  due  lo  combustion 
of  the  carbons,  the  magnetic  tractive  force  increases  and  the 
iron  core  D  is  gradually  drawn  downwards  until  K  touches  the 
plate  A   and  permits  the  carbon  to  slide  downward.     A  con- 
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t;icl  device  is  provided  so  thai  when  the  carbon  is  burned  off 
and  the  upper  carbon  lioldcr  has  reached  its  lowest  position,  a 
contact  in  the  shunt  circuit  is  broken.  This  breaking  of  the 
contact  is  sparkless,  since  the  main  circuit  through  tlie  carbon 
still  exists.  Immediately  after  interruption  of  the  shunt  cir- 
cuit, the  two  springs  at  the  sides  begin  to  act  and  draw  the 
upper  carbon  holder  together  with  the  open  contact  device 
upwards  so  that  the  arc  is  broken.  Some  results  of  tests  are 
given. — Elck.  /.cit.,  Aug.  8. 

Arc  Lamp. — VV.  J.  Davy.— A  description  of  a  gravity-feed 
arc  lamp  in  which  the  lower  ends  of  the  carbon  rods  rest  on 
stops.  In  this  type  of  lamp,  the  trouble  has  hitherto  been  that 
the  carbons  burn  to  a  tapering  form,  so  that  they  have  a  ten- 
dency to  slip  down  past  the  stops  further  than  they  should. 
This  is  overcome  by  the  use  of  a  shield  surrounding  the  car- 
bons above  the  arc,  wliicb  limits  the  amount  of  air  admitted, 
and  causes  the  formation  of  a  layer  of  burnt  gases  around  the 
parts  of  the  carbon  immediately  above  the  arc,  thus  prevent- 
ing them  from  being  attacked  above  the  burning  points.  As 
is  shown  in  Fig.  2,  the  carbons  a  are  fed  by  gravity  through 
the  tubular  converging  guides  6  and  c.  The  tube  c  is  pivoted 
at  its  upper  end  on  the  upper  frame  of  the  lamp,  the  lower 
end  passing  through  and  being  free  to  oscillate  in  a  slot  g 
in  a  plate  or  disk  of  insulating  refractory  material,  the  slot  g 
being  closed  by  means  of  a  plate  /(  attached  to  the  swinging 
frame.  The  arc  is  struck  and  controlled  by  a  solenoid  having 
its  core  linked  to  a  lever  i  connected  by  a  link  r  to  an  angle 
lever  1'  pivoted   lo  a  bracket   secured  on  main   frame  of   lamp 
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and  connected  by  a  link  k,  with  the  pivoted  carbon  guide  or 
frame  c.  Each  carbon  rod  is  fed  by  gravity,,  being  secured  at 
its  upper  end  in  spring  carbon  holders  c  and  pressed  down- 
wards by  means  of  weights  /  m  mounted  to  slide  on  guide 
rods  fcV\  and  which  are  connected  by  plates  /"»«',  with  links  no 
and  with  the  carbon-holders  by  means  of  pins  n'o' ;  the  carbons 
are  supported  by  inclined  metallic  stops  di.  In  order  to  iacili- 
late  the  insertion  of  the  carbons  into  their  guide  tubes  from  the 
bottom,  the  stops  (ii  are  mounted  to  slide  in  sleeves  u:  against 
the  action  of  a  spring  as.  The  sleeves  ai  are  screw-headed  ex- 
ternally and  held  in  screw-threaded  bosses  at,  so  that  the 
sleeves  ai  and  their  stops  can  be  readily  adjusted,  as  the  stops 
wear  away.  When  the  current  is  switched  on,  the  movable  frame 
or  carbon  guide  c  is  operated  to  swing  its  carbon  towaixls  and 
against  the  non-swivelling  carbon,  and  the  shunt  coil  ic  then  sep- 


arates the  carbon.  Around  the  disk  d  an  annular  shield />  is  fixed 
to  the  lamp  frame  and  extends  to  within  a  short  distance  of  the 
neck  of  the  globe  <;,  so  that  air  can  only  enter  through  the 
somewhat  restricted  annular  space  />'  between  the  shield  p  and 
the  globe  q  and  slowly  drift  towards  the  carbons  to  feed  the 
burning  points,  the  rarefied  air  or  burnt  gases  being  kept  in  a 
stagnant  condition  to  prevent  the  oxidation  of  the  carbons 
above  the  points.  A  deflecting  magnet  r,  wound  on  one  leg 
only,  as  shown,  is  arranged  above  the  plate  d  and  extends 
through  the  lower  plate  of  the  lamp  level  with  the  carbon 
points.  The  glove  casing  s  is  provided  with  ventilating  holes, 
the  gases  from  the  arc  passing  between  the  globe  and  shield 
and  out  through  the  holes.  A  compensating  or  circuit  resist- 
ance coil  /  is  arranged  outside  the  top  frame  or  cover  of  the 
lamp  enclosed  in  an  annular  casing  or  trough  u,  lined  with 
mica  or  other  insulating  material,  and  having  a  cover  v  to 
protect  the  coil  from  the  effects  of  the  weather. — Lond.  Elec. 
F.ny'ing,  Aug.   I. 

Power. 

Steam-Driven  Generating  Stations. — H.  G.  Stott. — Tables 
giving  in  concise  and  complete  form  the  principal  dimensions 
and  data  of  the  power  stations,  sub-stations  and  transmission 
system  of  the  Interborough  Rapid  Transit  Company  of  New 
York  City.  In  an  editorial  note  by  W.  K.  Dunlap  it  is  re- 
marked that  while  these  power  stations  mark  the  highest  de- 
velopment of  the  upright  steam-driven  type,  it  is  also  very 
probable  that  they  are  the  last  stations  containing  units  of  this 
type  and  magnitude  v\'hich  will  be  built.  The  great  success 
which  has  attended  the  operation  of  turbo-generators,  both 
from  the  standpoint  of  efficiency  and  economy  of  operation, 
will  in  all  probability  insure  the  adoption  of  that  type  of  prime 
mover  for  all  large  installations  of  the  future  where  steam  is 
used. — Electric  Journal,  August. 

British  Railway  Generating  Station. — The  generating  station 
which  the  Great  Western  Railway  has  established  at  Park 
Royal  is  equipped  with  a  large  number  of  three-phase  alterna- 
tors of  moderate  size,  driven  by  reciprocating  engines.  Elec- 
tricity generated  here  at  6300  volts  is  fed  to  three  sub-stations, 
where  motor  converters  of  the  "cascade"  type  supply  the  track 
at  600  volts  with  continuous  current.  Large  storage  batteries 
controlled  by  automatic  reversible  boosters  are  employed  at 
the  sub-stations.  The  station  supplies  energy  for  traction  pur- 
poses and  for  lamps  and  stationary  motors. — Lond.  Elec. 
Eng'ing,  Aug.  I. 

Gas  and  Petrol  Engines. — D.  Clerk. — A  paper  read  before 
the  British  .\ssociation  for  the  Advancement  of  Science  and 
discussing  mainly  the  development  of  the  large  gas  engine. — 
Lond.  Elec.  Eng'ing,  Aug.  8. 

Traction. 

Single-Phase  I'ersus  Direct-Current  Traction. — M.  Mac- 
Laren. — An  article  discussing  critically  some  of  the  compari- 
sons made  by  Parshall  and  Hobart  in  the  book  on  electric 
railway  engineering  between  direct  current  and  single-phase 
traction.  The  present  author's  conclusions  favor  the  single- 
phase  system. — Electric  Journal,  August. 

Raihvay  Signals. — W.  E.  Foster. — .^  continuation  of  the  long 
illustrated  serial  en  railway  signals.  In  the  present  instalment 
automatic  block  signalling  by  means  of  direct  current  is  dis- 
cussed.— Electric  Journal.  .August. 

Installations,  Systems  and  Appliances. 

Synchronous  Motors  for  Improving  the  Pozi.er  Factor. — W. 
Xesbit  — An  article  in  which  the  author  discusses  by  means  of 
diagrams  the  method  of  introducing  leading  currents  into  cir- 
cuits of  low  power  factor  for  the  purpose  of  improving  the 
latter.  There  are  two  possible  remedies  for  raising  a  low 
power  factor.  One  is  to  increase  the  capacity  of  the  generators 
and  other  electrical  apparatus  to  provide  for  the  increased  cur- 
rent caused  by  the  low  power  factor.  The  second  is  to  install- 
synchronous  motors  to  raise  the  power  factor :  they  may  be 
loaded  mechanically  or  may  be  operated  without  load  solely 
for  their  corrective  effect.  The  diief  results  of  the  author  are 
as  follows :  In  some  cases  where  the  plants  are  small,  and 
there  is  no  use  for  a  large  synchronous  motor,  it  is  advisable 
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to  install  generators  having  a  kilovolt-ampere  rating  at  the 
power-factor  likely  to  be  obtained.  The  erroneous  practice, 
however,  is  to  install  generators  rated  at  100  per  cent  power 
factor  and  thus  greatly  cut  down  the  available  capacity  of  the 
plant.  This  is  possibly  largely  due  to  the  fact  that  a  great  many 
purchasers  of  electrical  apparatus  for  small  alternating-current 
plants  do  not  understand  or  appreciate  the  question  of  power- 
factor,  and  also  that  if  a  generator  salesman  bids  on  a  gener- 
ator rated  on  a  70  or  80  per  cent  power-factor  basis  he  will  be 
likely  to  find  it  difficult  to  convince  the  purchaser  that  his 
generator  is  worth  more  than  his  competitors",  who  are  ad- 
vocating a  generator  with  a  100  per  cent  power-factor  rating 
in  order  to  get  the  selling  price  down.  The  result  is  that 
salesmen,  as  a  rule,  do  not  advocate  large  enough  alternating- 
current  generators  for  the  engines  or  waterwheels  which  are 
to  drive  them.  The  more  mechanical  power  that  synchronous 
motors  give  out  in  addition  to  furnishing  leading  current,  the 
more  economical  will  be  the  installation,  and  for  this  reason 
it  is  desirable  to  make  them  do  as  much  mechanical  work  as 
the  case  under  consideration  will  warrant.  It  rarely  pays  to 
attempt  to  raise  the  power-factor  by  the  use  of  synchronous 
motors  to  values  higher  than  90  or  95  per  cent.  Synchronous 
motors  in  order  to  keep  down  the  drop  in  wiring  should,  of 
course,  be  installed  near  the  end  of  the  lines.  When  induction 
motors  are  replaced  by  synchronous  motors  in  order  to  improve 
the  power-factor  the  exchanges  should  be  made  on  the  larger 
sizes  so  as  to  reduce  to  a  minimum  the  number  of  synchronous 
motors  required.  Rotary  converters  may  be  operated  at  lead- 
ing current  and  made  to  assist  in  improving  power-factor. 
Spare  generators,  which  may  be  disconnected  from  their 
prime  movers,  may  also  be  used  as  synchronous  motors  and 
floated  on  the  line.  In  an  editorial  note  by  F.  D.  Newbury,  in 
the  same  issue,  it  is  pointed  out  that  for  such  purposes  syn- 
chronous motors  should  not  be  installed  where  they  are  not 
adapted  to  the  mechanical  load  available,  or  where  they  will  no: 
receive  intelligent  care.  The  power  factor  regulation  secured 
by  the  use  of  synchronous  motors  is  not  automatic,  but  de- 
pends on  the  adjustment  of  the  field  current.  There  arc  only 
a  few  cases  in  which  the  installation  of  synchronous  motors, 
running  light  in  order  to  improve  the  power-factor,  will  prove 
more  economical  than  increasing  the  generator  capacity  neces- 
sary to  obtain  the  same  result.  Synchronous  motors  used  in 
this  way  simply  act  as  generators  to  supply  magnetizing  current 
to  the  system,  and  hence  the  problem-  is  one  of  the  relative 
cost  of  one  large  generator,  and  of  one  large  generator  and  a 
smaller  generator.  Usually  one  generator  can  be  installed  for 
less  money  than  two  smaller  ones.  If,  however,  the  main  gen- 
erators are  of  low  speed  on  account  of  their  prime  mover,  two 
smaller  generators  will  probably  cost  less  on  account  of  the 
high  speed  at  which  synchronous  condensers  may  be  operated. 
.Another  lactor  that  may  be  favorable  to  the  installation  of  the 
synchronous  motor  running  light,  will  be  be  the  relative  cost 
of  generators  and  of  the  transformers  and  feeders.  Since 
the  synchronous  condenser  when  installed  at  the  end  of  a  line 
reduces  the  required  capacity  of  all  of  the  electrical  equipment, 
if  the  transformers  and  feeders  represent  a  large  investment 
compared  with  the  generator,  the  saving  in  the  former  may 
easily  be  sufficient  to  pay  for  a  synchronous  condenser.— 
Electric  Journal,  .-\ugust. 

Influence  of  lime  Form  on  the  Efficiency  of  Energy  Trnns- 
mission.—C.  F.  Holmboe.— An  article  in  which  the  author  gives 
an  account  of  a  case  in  which  the  wave  form  was  found  to 
have  a  considerable  influence  on  the  eflicicncy  of  energy 
transmission.  An  old  direct-current  plant  was  to  be  changed 
to  three-phase  current  for  transmitting  energy  at  5000  volts 
to  a  sub-station.  For  this  purpose  a  motor-gcncralor  was 
placed  in  the  old  station  to  change  the  direct  current  into 
three-phase  currents  while  an  identical  motor  Rcncralor  for 
changing  the  three-phase  currents  back  to  direct  current  was 
placed  in  the  -uh-slation.  The  efficiency  of  each  set  was  84 
per  cent.  At  normal  load  (200  kw  )  and  at  normal  magnetizing 
current  the  power  factor  was  unity.  When  the  magnetizing 
current   was   not   exactly   regulated   and   when   the   load   varied 


the  power  factor  was  somewhat  less  than  imity.  After  this 
plant  had  been  in  operation  for  about  a  year  and  a  half,  the 
new  three-phase  generators  had  been  installed  in  the  power 
plant  and  the  motor-generator  set  in  the  power  plant  could 
therefore  be  disconnected.  A  three-phase  generator  now  sup- 
plied three-phase  currents  directly  to  the  old  motor-generator 
in  the  sub-station.  It  was  then  found  that  the  efficiency  of 
the  latter  had  dropped  to  79  per  cent  and  that  it  was  impossible 
to  bring  the  power  factor  up  to  unity.  The  fault  could  not 
be  in  the  motor-generator  in  the  sub-station,  since  when  the 
old  motor-generator  set  in  the  power  plant  was  again  placed  in 
operation  and  supplied  three-phase  currents  to  the  motor- 
generator  in  the  sub-station,  the  efficiency  was  again  84  per 
cent  and  the  power  factor  unity.  By  exact  tests  it  was  found 
that  the  wave  forms  of  the  e.  m.  f.'s  of  the  generator  in  the 
power  plant  and  of  the  synchronous  motor  in  the  sub-station 
were  different,  the  difference  between  the  two  curves  having 
triple  frequency.  Since  the  eddy  current  losses  increase  with 
the  square  and  the  hysteresis  losses  increase  proportionally  to 
the  frequency  the  author  believes  that  the  decrease  of  efficiency 
was  mainly  due  to  the  different  wave  forms.  This  diminution 
of  efficiency  cost  the  power  plant  about  §500  a  year. — Elek. 
Zcit.,  July  18. 

Electrolytic  Lightning  Arrester. — R.  P.  Jacksox. — The  elec- 
trolytic arrester,  consisting  of  two  aluminum  plates  in  a  suit- 
able electrolyte  acts  like  a  safety  valve  since  it  does  not  permit 
any  current,  either  alternating  or  direct  current,  to  pass  as  long 
as  the  voltage  is  below  the  critical  value.  With  present  known 
electrolytes  about  400  volts  represents  the  maximum  which  the 
film  will  sustain.  Used  as  a  lightning  arrester  on  high-tension 
lines  a  large  number  of  aluminum  plates  must  therefore  be 
placed  in  series  and  the  easiest  method  is  to  assemble  them 
in  tray  form  so  that  one  may  rest  within  another,  insulated 
from  each  other,  but  all  containing  the  electrolyte.  If  con- 
nected directly  to  the  line  the  slight  leakage  current  will  cause 
considerable  heat  which  will  evaporate  the  solution  and  soon 
damage  the  plates.  If,  however,  a  gap  is  placed  in  series  of 
such  a  nature  as  to  have  some  ability  to  suppress  an  arc,  such 
a  gap  may  be  set  very  close  to  the  break-down  value  at  the 
operating  potential.  In  commercial  apparatus  for  potentials 
above  13.000  volts  this  gap  takes  the  form  of  two  diverging 
horns  similar  to  that  commonly  known  as  the  "horn  arrester." 
When  thus  arranged  in  series  with  a  suitable  "horn"  air-gap 
the  electrolytic  lightning  arrester  has  all  of  the  qualities  of  a 
safety  valve  a^s  applied  to  electric  circuits.  .At  the  ordinary 
operating  potential  it  takes  no  current  whatever,  but  as  soon 
as  any  abnormally  high  potential  surge  or  wave  appears,  it 
permits,  through  its  freedom  of  discharge,  a  sufficient  flow  of 
energy  to  maintain  the  potential  of  the  circuit  at  practically  the 
value  at  which  the  device  begins  to  take  current,  1.  <■..  to  discharge. 
.\s  soon  as  such  a  wave  has  passed,  however,  the  arrester  at 
once  ceases  to  take  current.  Moreover,  such  a  very  small 
value  of  current  is  taken  from  the  generator  during  discharge 
that  the  other  parts  of  the  circuit  are  not  disturbed  in  any  way. 
as  in  the  case  with  arresters  which  at  the  time  of  discharge 
take  a  large  value  of  generator  current. — Electric  Journ.il. 
August. 

Electricity  on  Sliifbourd.—C.  S(  hi  lthes.— .\  profusely  illus 
trated  paper  read  before  the  German  .Association  of  Electrical 
Engineers,  describing  and  discu--sii»g  the  different  applications 
of  electricity  on  board  of  commercial  vessels  and  warships. 
Examples  of  installations  are  given  with  illustrations.  The 
equipment  of  the  generating  station  is  discussed  in  special 
detail  and  wiring  drawings  arc  given.  There  are  also  statistical 
data  on  the  amount  of  the  use  of  electricity  on  German  ships. 
—Elek.  Zcil..  Aug    1   and  S 

Electrophysics  and  Magnetism. 

X-Rays—(>.  F.  Strahi.ixg.— The  first  parts  of  a  resume  of 
the  properties  claimed  to  belong  to  the  .\-rays.  the  N,-rays, 
the  physiological  rays  and  the  heavy  emission,  with  a  history 
of   the   investigations   and   of   the   decline  of  belief   in   the   ex- 
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istence  of  these  rays,  together  with  the  bibliography  on  the 
subject.^/o«r«a/  Franklin  Institute,  July  and  August. 

Discharge  of  Electricity.— G.  Winchester. — An  account  of 
an  experimental  investigation  of  the  effect  of  temperature  upon 
the  discharge  of  electricity  from  metals  illuminated  by  ultra- 
violet light. — Physical  Review,  August. 

Magnetic  Observatory. — J.  E.  Burbank. — A  description  of 
the  temperature  control  of  the  Cheltenham  magnetic  observatory 
of  the  United  States  Coast  and  Geodetic  Survey.  This  observa- 
tory is  built  entirely  above  ground  and  sufficient  heat  insulation 
is  provided  to  reduce  the  annual  range  of  temperature  to  a 
reasonably  small  amount.  The  observatory  is  essentially  a 
building  within  a  building.  The  walls  of  the  outer  building 
and  also  of  the  inner  rooms  are  packed  with  sawdust. — 
Physical  Review,  August. 

Electrochemistry  and  Batteries. 

Storage  Batteries. — V.  Karapetoff. — 1  he  conclusion  of  his 
illustrated  article.  The  present  instalment  deals  with  floating 
batteries,  battery  boosters,  difTerential  boosters,  carbon-pile 
booster  regulators,  booster  regulation  by  counter  e.  m.  f.,  and 
vibrating-contact  booster  regulators. — Electric  Journal,  August. 

Dissociation  Theory. — H.  E.  Armstrong. — A  paper  read  be- 
fore the  British  Association  for  the  Advancement  of  Science, 
on  "The  Nature  of  Ionization  —  lonomania."  The  author 
thinks  that  the  word  ionization  is  improperly  used  and  that 
dissociation  is  really  all  that  is  usually  implied.  The  main  part 
of  the  paper  is  polemics  against  the  dissociation  theory. — Lond. 
Elec,  Aug.  9. 

Units,    Measurements   and    Instruments. 

Localizing  Cable  Faults. — F.  ScHtJLTZ. — The  Berlin  Electricity 
Works  have  been  using  for  years  a  method  by  which  cable 
faults  are  made  visible  in  the  station.  The  method,  the  principle 
of  which  is  illustrated  in  Fig.  3,  makes  use  of  the  testing  wires 
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FIG.    3. — LOCALIZING    CABLE    FAULTS. 

for  measuring  purposes.  If  a  fault  in  a  cable  develops  at  a 
point  a,  a  short  circuit  is  produced  between  the  cable  core  Li 
and  the  testing  wire  Pi  in  the  same  cable,  so  that  the  volt- 
meter resistance  W\  provided  at  the  end  of  the  feeding  cable 
is  shunted  and  the  relay  R  inserted  in  the  testing-wire  circuit 
is  supplied  with  more  than  its  normal  current ;  a  special  circuit 
is  thereby  closed  which  gives  the  signal.  The  present  author 
describes  a  method  which  renders  visible  in  the  station  the  place 
■where  a  fuse  has  blown.  The  principle  is  that  at  the  feeding 
point  the  electric  connection  between  feeding  cable  and  its 
testing  wire  is  broken  as  the  result  of  the  heat  developed  by  the 
blowing  fuse.  For  this  purpose  a  thin  wire  is  placed  in  the 
form  of  a  loop  between  feeding  cable  and  testing  wire  so  that 
it  passes  over  all  fuses.  Whenever  one  fuse  blows  the  arc 
melts  the  wire  and  the  testing  wire  is  without  current.  By 
means  of  the  station  voltmeter  this  special  testing  wire  and 
therefore  the  place  where  the  fuse  has  blown  can  be  easily 
determined,  or  the  blowing  of  the  fuse  may  be  automatically 
signalled  by  means  of  a  relay  in  the  testing-wire  circuit. — 
Elek.  Zeit.,  July  25. 

Resistance  of  Coils  and  Frequency. — L.  Cohen. — .^n  abstract 
of  an  American  Physical  Society  paper.  The  change  in  re- 
sistance of  a  coil  due  to  frequency  is  different  from  that  of  a 
straight  wire  of  the  same  length  as  the  winding  of  the  coil. 
The  difference  arises  from  the  fact  that  the  distribution  of  the 
current  in  the  wire  is  different  in  the  two  cases.  The  author 
has  worked  out  the  theory  which  agrees  closely  with  experi- 
mental results  obtained  by  Wien.  According  to  his  theory 
the  increase  in  resistance  is  proportional  to  the  radius  of  the 
coil,  diameter,  pitch,  frequency  and  conductivity  of  material 
of  the  winding. — Physical  Review,  August. 


Telegraphy,  Telephony  and  Signals. 

Transmission  of  Pictures. — .\.  Korn. — An  account  of  the 
experiments  of  transmitting  photographs  over  a  telephone  line 
between  Munich  and  Berlin.  The  Korn  system  is  used,  and 
it  has  been  found  advantageous  to  place  the  selenium  compen- 
sation in  the  transmitter  rather  than  in  the  receiver.  The 
principal  connections  are  shown  in  Fig.  4  in  which  the  synchro- 
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FIG.     4. — transmission     OF     PICTURES. 

nizing  device  is,  however,  omitted.  Se,  is  that  selenium  cell  of 
the  transmitting  cylinder  which  is  subjected  successively  to  the 
different  light  effects  of  the  picture  which  is  to  be  trans- 
mitted. Se^  is  the  compensation  selenium  cell,  R  a  resistance, 
g  the  compensating  galvanometer  in  the  transmitting  station,  L 
the  line  and  G  the  receiving  galvanometer  in  the  receiving  sta- 
tion. The  experiments  are  said  to  have  been  thoroughly  suc- 
cessful. To  what  extent  the  method  will  be  used  in  the  future 
will  depend  chiefly  on  the  cost  of  using  telephone  lines.  It  is 
pointed  out  that  while  a  picture  is  transmitted  over  a  telephone 
line  it  is  possible  to  use  the  same  line  for  a  telephone  conversa- 
tion, but  it  is  not  desirable  to  ring  up  a  party  during  transmission 
of  a  picture.  The  time  of  the  transmission  of  pictures  in  these 
experiments  was  between  6  and  12  minutes,  but  it  is  hoped  that 
this  time  will  be  reduced.  It  is  stated  that  besides  the  stations 
in  Berlin  and  Munich  for  transmission  of  pictures  similar 
stations  are  to  be  equipped  in  Paris  and  London,  and  in 
Copenhagen  and  Stockholm. — Elek.  Zeit..  Aug.  15. 

Miscellaneous. 

Electricity  in  Mining. — .A.  description  of  the  electrical  plant 
lately  installed  by  the  Calumet  &  Hecia  Mining  Company  at 
Lake  Linden  to  replace  worn-out  steam  engines  which  were 
formerly  used.  Three-phase  current  is  generated  at  13,200 
volts  and  a  frequency  of  25,  and  is  transmitted  5  miles  by  over- 
head lines  to  a  sub-station,  where  the  e.  m.  f.  is  reduced  to 
2300  volts  for  distribution.  This  sub-station  also  contains  two 
350-kw  motor-generators,  which  convert  the  2300-volt,  25-cycle 
current  into  current  at  2200  volts,  with  a  frequency  of  60  for 
lighting  purposes.  In  the  stamp  mills  the  motors  are  supplied 
with  current  at  440  volts.  They  are  40  in  number,  and  vary  in 
rating  from  20  horse-power  to  50  horse-power.  There  is  also 
a  700-hp  induction  motor  geared  to  a  6o-ft.  sand  wheel.  This 
wheel  is  used  to  elevate  water  and  sand  as  it  passes  out  of  the 
mills.  At  the  mine  itself  2300-volt  motors  are  used  instead  of 
the  small  steam  engines  previously  installed.  There  are  one  of 
27  horse-power  and  three  loo-lip  motors.  The  underground 
pumping  is  done  electrically,  four  loo-hp  motors  being  provided 
for  this  purpose.-    Eng.  and  Mining  Jour.,  .\ugusL 
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How  TO  Make  an  Experimental  Wireless  Telegraph  Outfit. 
By  A.   Frederick   Collins,   New   York.     W.   L,   Hedenberg 
Publishing  Company.     18  pages,  5  illustrations.    Price  25c. 
This  little  pamphlet  gives   full  and  detailed  instructions  for 
making,  at  little  expense,  a  practical  wireless  telegraph  outfit. 
Descriptions    are   given    of    the    transmitter,    the    receiver,    the 
coherer   and    the   aerial    circuits,    not   only   as    to   constructive 
details,  but  as  to  operating  features  as  well.     The  outfit,  con- 
structed as  described,  would  doubtless  prove  instructive  for  the 
amateur  wireless  telegraph  operator.     Moreover,  the  necessary 
material  can  be  obtained  at  a  small  outlay,  estimated  at  about 
$20.  and  it  can  be  assembled  without  difficultj-  if  the  instructions 
given  are  carefully  followed. 
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Possibilities  ot   Electricity  in  Metal  Mining. 

Bv  G.  M.  DvoTT. 

Ir  is  ver3'  interesting  to  note  the  tremendous  strides  which 
lia\  e  been  made  during  recent  years  in  the  application  of 
electricity  to  all  descriptions  of  mining  machinery.  To- 
day one  finds  pumps,  fans  and  haulage  systems  all  electrically 
operated  and  giving  the  utmost  satisfaction.  There  are  stili 
ticlds,  however,  where  electricity  is  having  a  hard  fight  to  sup- 
plant its  older  rivals.  Steam  stil!  holds  its  own  for  large  hoist- 
ing engines,  although  it  is  beginning  to  lose  ground  in  locali- 
ties where  fuel  is  a  large  item  of  expense ;  and  compressed 
.air  continues  to  be  favored  by  the  majority  of  engineers  for 
the  operation  of  rock  drills  despite  the  many  electric  tiiachiius 
on  the  market. 

In  the  following  paragraphs  only  the  most  salient  features 
of  this  most  interesting  subject  will  be  touched  upon,  and 
comment  made  upon  those  pieces  of  apparatus  which  are  sus- 
<:eptible  to  improvement  and  which  are  worth  careful  considera- 
tion at  the  hands  of  designers.  Developments  during  the  past 
ten  years  in  long-distance  transmission  of  energy  and  the  alter- 
nating-current system  as  a  whole,  clearly  indicate  that  the  re- 
strictions and  limitations  inherent  in  direct-current  apparatus 
have  been  eliminated,  or,  at  any  rate,  inaterially  lessened,  open- 
ing up  new  fields  which  heretofore  it  has  been  impractical  to 
reach.  Again,  the  demand  for  efficient  mining  machinery  em- 
bodying improved  principals  has  never  been  so  great  as  it  is 
to-day;  and  since  this  is  essentially  an  age  of  economy  in 
which  we  live,  any  saving  that  can  be  secured  by  the  use  of 
electricity   will   certainly  be   taken   advantage   of. 

One  of  the  many  uses  to  which  electricity  can  be  put  in 
metalliferous  mines  is  that  of  illumination.  Xo  one  can  deny 
that  for  such  purposes  it  has  no  equal ;  its  freedom  from  foul 
air  and  the  steady  light  emitted  l)y  it  make  it  a  most  desirable 
addition  to  certain  parts  of  the  mine,  while  its  advantages  on 
the  surface  are  obvious.  Despite  these  many  attractive  fea- 
tures, its  use  is  not  half  as  great  as  one  might  be  led  to  sup- 
pose. On  small  properties  the  permanent  workings  are  not 
sufficiently    extensive    to   warrant    its    installa:i   n     altliough    in 


FIG.    I. — THREE-'VIRF.    DrRKt  T-(  IRRKNT   CKNKRATOR. 

special  cases  it  may  be  found,  but  where  there  are  long  drifts 
and  cross-cuts  in  a  continual  state  of  activity  it  becomes  al- 
most a  necessity. 

I^nips  should  be  placed  at  regular  intervals  along  the  tun- 
nels, while  stations,  chutes  and  turn-tables  should  be  well 
lighted  to  enable  car  men  to  work  to  better  advantage.  Un- 
necessary delays  caused  by  cars  jumping  the  tracks  arc  often 
thus  avoided.  Its  use  in  stopes'or  temporary  workings  is  not 
advisable,  since  the  likelihood  of  caving  grounil  breaking  the 
wires  and  subsequent  failure  of  light  when  most  needed,  ren- 
ders its  use  in  such  places  undesirable.  Dangerous  gases  are 
M-ldoni  if  ever  encountered,  so  that  no  precaution  need  be  taken 
protect  the  lamps  on  this  account,  but  all  fittings  should  be 


of  substantial  design  and  waterproof.  The  actual  method  of 
wiring  needs  no  particular  comment,  the  cables  being  strung 
on  insulators  fastened  to  the  roof  or  walls  of  the  tunnels. 
If  a  simple  two-wire  system  of  distribution  be  employed,  a 
high  line  voltage  is  to  be  recommended  with  several  lamps  in 
series ;  but  more  economical  results  can  be  obtained  through 
the  use  of  a  three-wire  system  supplied  by  a  single  generator. 
In  this  manner  ihc  lamp  and  motor  circuits  can  be  very  effi- 


Fl(j.    2. — I)IFLE.\     IT.MP    11K1\1..S     I'.V     .\  .\     1  .NDfCTlO.V     MOTOR. 

citiuly  combined  and  considerable  saving  effected.  Fig.  i 
iili'.stratLS  a  Wesiinghouse  three-wire  generator  especially  de- 
signed for  such  service. 

The  large  volume  of  water  encountered  in  some  mines 
necessitates  the  most  improved  form  of  pumping  inachinery, 
while  the  motors  required  to  drive  the  same  have  to  work 
I  nder  any  but  ideal  conditions.  Providing  the  flow  of  water 
is  not  too  large,  it  is  customary  to  cut  tanks  or  sumps  in  vari- 
es s  parts  of  the  mine  and  allow  tlie  water  to  drain  into  these 
from  whicli  it  is  pumped  at  regidar  intervals.  This  permits  of 
the  motor  being  placed  in  a  fairly  dry  and  accessible  position, 
and  being  worked  between  shifts  when  other  machinery  is 
lying  idle,  resulting  in  a  more  uniform  load  on  the  generators. 
If  necessary,  a  float  can  be  installed  so  as  to  start  and  stop 
the  pump  automatically. 

.\lthough  direct-current  motors  arc  used  very  largely  for 
pi  mping  purposes,  yet  the  polyphase  induction  motor  has 
played  a  most  important  part  in  the  developments  of  recent 
years.  Its  simplicity  and  continuity  of  service  which  it  insures 
have  placed  it  in  a  unique  position  in  this  re.spect. 

Fig.  2  represents  a  Wcstiughouse  induction  motor  driving  a 
duplex  plunger  pump  througli  double  reduction  gears.  Great 
attention  is  given  to  the  insulation  of  these  motors,  all  coils 
being  thoroughly  impregnated  with  moisture-proof  varnish. 
This  is  of  great  importance  as  many  otherwise  good  motors 
will  show  defective  insulation  after  several  months  service  in 
the  damp  atmosphere  of  a  mine.  Fig.  3  shows  a  portable  mine 
pi :mp  driven  by  a  direct-current  motor. 

The  presence  of  water  in  any  shaft  during  sinking  operations 
-criously  alTecls  the  speed  at  which  the  work  can  be  carried 
uul,  and  it  is,  therefore,  of  great  importance  tb  reiuove  all 
water  as  fast  as  it  accumulates,  pumping  it  directly  to  the  sur- 
face or  to  a  tank  higher  up  in  the  shaft  where  it  can  be  taken 
'  ,ire  of  by  some  station  pump.  Steam  and  compressed  air  are 
both  used  for  driving  these  sinking  puiups,  but  conditions  arc 
such  as  to  render  such  drives  both  uneconomical  and  unsatis- 
factory. Hence,  the  increased  use  of  electric  motors  wherever 
conditions  warrant  their  installation.  Xo  one  who  has  had  ex- 
perience with  both  these  systems  can  deny  that  the  latter  on 
account  of  its  inherent  flexibility  shows  up  to  very  great  ad 
vantage. 

The  little  attention  that  is  given  to  tlie  ventilation  of  many 
metalliferous  mines  is  often  commented  upon,  for  since  dan- 
gerous gases  are  very  rarely  encountered,  care  is  not  always 
taken  to  provide  the  workings  with  a  binmliful  supply  of  fresh 
air.  resulting  in  losses  which,  although  not  altogether  ap- 
parent, are  yet  none  the  less  real.  This  is  particularly  the  case 
in  the  dead  end  of  drifts  or  raises  where  compressed  air  is 
iniliscriminalely  used  after  blasting.  Apart  from  engineering 
reasons   the  good   will   of   the   miners  which   is   secured   by  at 
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tending  to  their  personal  welfare  and  comfort  is  an  item  of 
some  consequence  in  the  efficient  handling  of  a  large  body  of 
men. 

Some  of  these  vexed  problems  in  ventilation  can  often  be 
solved  by  the  judicious  use  of  electrically-driven  fans,  which 
are  pcculiarily  adapted  for  such  service.  They  are  easily  con- 
trolled and  require  remarkably  little  attention  when  once 
placed  in   position. 

Uroadly  speakinji,  llic  supply  of  fresh  air  to  the  underground 


FIG.  3. — rOKTABLK   MI.N'E  PUMP  DRIVEN    BY  A  DIRECT-CURRENT   MOTOR. 

workings    is    usually    accomplished    by    one    of    the    following 
means : 

I.  Natural  circulation  of  air.  II.  The  installation  of  a 
blower  or  exhaust  fan  on  the  surface,  and  piping  to  various 
parts  of  the  mine.  III.  A  system  of  fans  independently  oper- 
ated at  different  points  underground,  aided  by  natural  circu 
lation  of  air  currents. 

Of  these  the  first  does  not  come  within  the  scope  of  this 
article,  and  the  second  is  open  to  the  objection  that  it  is  far 
from  efficient  and  should  a  break-down  occur  ventilation  stops. 
Besides  it  necessitates  large  quantifies  of  cumbersome  piping 
which  occupy  considerable  space  in  the  shaft  and  tunnels.  The 
third  system   is  subject   to  criticism  on   the  ground  that   it  rc- 


I'lO.    4. —  .MOrOR-DKlVEN    KAN    IN    A    CROSS-CUT. 

quires  power  to  be  brought  to  each  individual  unit,  but  this  is 
offset  by  the  increased  efficiency  of  the  entire  system  and  the 
more  effective  ventilation  that  is  secured.  ."Vgain,  if  one  fan 
should  fail,  the  remainder  are  not  necessarily  put  out  of  com- 
mission. .Another  feature  of  more  than  passing  interest  is 
that  fans  can  be  installed  when  and  where  they  arc  wanted  ac- 
cording to  the  growth  of  the  mine,  and  should   any  part  be 


abandoned  their  removal  to  a  more  advantageous  place  is  a 
very  simple  matter.  Fig.  4  shows  an  induction  motor  driving 
a  fan  in  a  cross-cut. 

The  question  of  driving  rock  drills  by  electricity  has  en- 
grossed the  attention  of  engineers  for  the  past  15  years  and  the 
diversity  of  opinion  which  exists  at  the  present  day  respecting 
the  merits  of  such  machines  is  somewhat  astonishing,  consid- 
ering the  amount  of  time  which  has  been  devoted  to  their  de- 
velopment. After  so  many  years  one  would  suppose  public 
opinion  to  have  crystallized  out  into  some  definite  shape,  but 
this  is  far  from  the  case  as  is  evinced  by  the  conflicting  re- 
ports heard  on  all  sides  relative  to  their  use.  One  man  will 
tell  you  that  they  are  the  only  machines  to  use,  another  with 
equal  confidence  will  assure  you  that  they  should  all  be  rele- 
gated to  the  scrap  heap,  while  a  third  will  declare  that  pneu- 
matic drills  ai;e  good  enough  for  him,  since  they  perform  their 
allotted  work   in   a   satisfactory  manner. 

Such  differences  of  opinion  can  only  be  accounted  for  on  the 
supposition  that  electric  drills  have  a  field  of  their  own,  and 
whenever  they  get  outside  of  this  trouble  is  apt  to  ensue.  The 
time  has  come,  however,  when  designers  of  such  apparatus 
should  aim  at  producing  a  machine  capable  of  handling  all 
kinds  of  work,  whether  it  be  sloping,  drifting  or  sinking,  re- 
membering that  rugged  and  substantial  designs  are  imperative 
and  that  the  insulation  o£  the  motors  should  also  receive  par- 
ticular attention.  In  the  past  failure  has  often  resulted  by 
makers  failing  to  realize  the  severity  of  the  service  to  which 
such  machines  are  subjected,  having  based  their  calculations  to 
a  great  extent  upon  quarry  and  open-cut  work  which  is.  as  a 
rule,  less  hard  on  a  drill  than  stoping. 

Engineers  are  apt  to  criticise  the  motors  and  electrical  con- 
nections as  being  too  delicate  for  any  but  ideal  conditions,  and 
while,  no  doubt,  there  was  a  certain  amount  of  truth  in  this  in 
the  past,  radical  changes  have  beeen  made  in  the  more  recent 
types  and  the  majority  ol  these  defects  remedied.  The  diffi- 
culty of  protecting  cables  is  certainly  no  greater  than  that  en- 
countered with  flexible  hose,  while  leaky  joints  are  avoided. 

While  it  is  not  possible  to  ventilate  a  mine  thoroughly  by  com- 
pressed air,  yet  its  ability  to  dilute  and  even  expel  foul  gases 
from  long  cross-cuts  and  raises  is  well  recognized  by  those  who 
have  had  to  work  in  such  places ;  and  although  such  practice 
is  not  to  be  commended,  yet  it  is  often  very  convenient  and 
some  objection  might  be  raised  against  electric  drills  on  this 
account.  On  a  moment's  reflection,  however,  it  is  evident  that 
when  once  a  mine  is  wired  up  it  is  an  easy  matter  to  install  a 
fan  for  that  particular  part  and  much  better  ventilation  results. 

The  small  power  consumption  of  the  electric  drill  (as  com- 
pared with  the  pneumatic  drill)  is  possibly  the  strongest  recom- 
mendation in  its  favor,  a  three  or  four  bors<»-power  electric 
being  equivalent  to  a  I2  horse-power  air  drill.  Besides,  the  line 
losses  on  the  electric  system  are  small  compared  with  those 
found  in  the  average  pipe  line,  which  usually  will  not  bear  too 
close  inspection.  With  this  in  mind,  drills  have  b'l^n  pro- 
duced operated  by  air  supplied  by  a  small  compressor,  driven 
''v  an  electric  motor  in  close  proximity  to  the  drill,  thus  com- 
iiiing  the  stolid   qualities  of  the  air  drill   unattended   by   the 

-iial    transmission   losses.     As   a   rule,   it    takes   less   skill   to 

.. dually  manipulate  an  electric  drill,  but  a  thoroughly  compe 

lint    repairman    is    required.      The    employment    of    men    un- 

1  ained   in   their  profession   is,  however,  to  be   depreciated. 

\  contract  has  recently  been  let  by  the  Delaware  &  Lackawan- 

.1  Railroad  Company  for  the  driving  of  a  tunnel  4300  feet  in 
length  and  25  ft.  x  30  ft.,  in  which  electric  drills  are  to  be  used 
throughout.  The  machines  in  question  were  built  by  the  Critten 
Manufacturing  Company  and  represent  the  most  advanced  type 
of  electric  drill  construction.  The  motor  is  mounted  on  the 
body  of  the  drill,  the  whole  forming  a  remarkably  compact 
arrangement.  The  mechanical  features  involved  are  unique . 
and  of  special  interest.  Great  attention  is  given  to  details  and 
springs  are  entirely  done  away  with,  while  the  rotation  of  the 
drill  is  positive  and  it  is  impossible  for  the  motor  to  become 
stalled. 

In    developing    a    mineral    properly    the    surface    and    under- 
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ground  workings  are  laid  out  with  a  view  of  securing  mini- 
mum expense  in  handling  the  ore,  and  although  the  forces  of 
gravit}'  are  brought  into  play  wherever  possible,  yet  topo- 
graphical conditions  compel  haulage  systems  of  considerable 
length  either  from  the  shaft  house  or  direct  from  the  mine  to 
mill  or  smelter.  In  such  cases  the  use  of  electric  locomotives 
will,  as  a  rule,  be  accompanied  by  marked  reduction  in  working 
expenses,  and  in  some  cases  the  financial  success  of  an  under- 
taking may  rest  largely  upon  this  one  item. 

There  are  no  hard  and  fast  rules  that  can  be  laid  down  re- 
specting their  use,  since  local  conditions  are  never  the  same ; 
but  there  are  certain  factors  which  must  always  be  studied  and 
conclusions  drawn  from  them  as  a  whole,  the  most  important 
being  cost  of  energj',  fuel  and  labor,  probable  life  of  mine,  num- 
ber of  tons  hauled  per  day,  length  of  haul,  grades,  etc.  Fig.  5 
shows  a  typical  example  of  locomotives  for  underground 
haulage. 

Electricity  has  so  many  advantages  over  compressed  air  and 
other  systems  that  it  deserves  particular  attention,  and  as  an 
example  of  up-to-date  and  progressive  mine  management  a 
case  may  be  cited  of  a  well-known  mine  in  Placer  County, 
California,  where  the  ore  was  being  hauled  through  a  long 
adit  out  to  the  mill.  Mules  were  being  used  and  the  mine 
was  on  a  paying  basis.  Despite  this  fact  the  management  were 
of   the   opinion    that   profits    could   be   increased,    and   after   a 


FIG.    5. — ELECTRIC    MI-NIXG   r.OrOMOTIVE. 

careful  investigation  of  the  situation  decided  to  replace  the 
mules  with  electric  locomotives.  The  total  cost  of  mining  was 
subsequently  reduced  13  per  cent,  and  12  per  cent  of  the  men's 
time  formerly  occupied  in  entering  and  leaving  the  mine  was 
turned  to  the  advantage  of  the  company. 

In  smelters  electric  locomotives  afford  unusual  facilities  for 
handling  slag,  etc..  with  an  ease  and  dispatch  that  could  hardly 
be  secured  by  any  other  means.  Fig.  6  shows  a  Baldwin-West- 
inghouse  locomotive  used  for  such  work  at  the  Tennessee  Cop- 
per Company's  plant. 

During  recent  years  the  use  of  electric  hoists  in  slopes  and 
raises  for  handling  tools  and  timbers  has  become  very  gen- 
eral. They  are  easily  controlled,  seldom  get  out  of  repair  and 
free  from  the  many  troubles  met  with  in  compressed  air 
hoists  of  similar  capacity. 

If  the  performance  of  any  modern  hoisting  engine  be  care- 
fully analyzed  it  will  be  seen  that  the  continuous  running  effi- 
ciency leaves  much  to  be  desired;  the  reason  for  this  being  ap- 
parent when  one  considers  the  nature  of  the  load.  For  this 
reason  electricity  has  been  resorted  to  in  order  to  secure  bet- 
ter economy  of  operation,  as  well  as  increased  flexibility  and 
ease  of  control.  In  case  of  emergencies  the  multiplicity  of 
levers  on  a  steam  hoist  are  apt  to  be  confusing,  whereas  when 
electric  motors  are  used,  one  or  two  levers  can  be  made  to  con- 


trol all  the  movements  of  the  hoist  and  with  a  system  of  inter- 
locking, liability  of  error  is  reduced  to  a  minimum.  Safety 
appliances  can  also  be  used  to  advantage  so  as  to  eliminate  the 
personal  element  to  a  very  great  extent. 

It  is  a  noticeable  fact  that  while  engineers  in  this  country 
have  developed  small  hoists  to  a  remarkable  degree  of  ex- 
cellence yet  it  has  remained  for  our  European  brethren  to 
take  the  lead  in  the  design  of  those  of  400-hp  and  upwards.  So 
long  as  one  is  confined  to  the  building  of  small  machines,  no 
great  difficulties  present  themselves,  but  with  the  larger  sizes  the 
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IIG.    6. — ELECTRit.    LOUJ.MUTliE   .\T    .\    SMELTER. 

question  of  control  and  supply  of  energy  becomes  a  very  import- 
ant item. 

In  starting  up  a  large  hoist  from  rest,  an  abnormally  large 
current  is  drawn  from  the  line  which  in  some  cases  might 
seriously  affect  other  apparatus  on  the  same  circuit.  Thus. 
it  becomes  necessary  either  to  supply  the  hoist  through  a 
separate  line  and  in  some  cases  by  a  special  generator  or  pro- 
\  ide  some  means  for  storing  energy  in  the  line  on  li.ght  load 
and  returning  it  to  the  circuit  when  the  occasion  demands  it. 
To  this  end,  numerous  devices  have  been  tried,  most  of  which 
employ  storage  batteries,  but  these  are  a  large  item  of  expense 
and  have  been  abandoned  on  many  occasions  as  unsatisfactory. 

The  most  practical  device  at  the  present  time  consists  of  an 
induction  motor  and  a  direct-current  generator  mounted  on 
the  same  shaft  with  a  massive  fl}^vheeI,  and  an  automatic  slip 


HG.   7. —  MOTOR-GENEBATOR   SET   EQIIPPED  WITH   20-TOX   FI.V-WHEEL. 

regulator  so  adjusted  to  keep  the  current  consumption  of  the 
motor  constant.  The  flywheel  is  of  such  proportions  that  the 
kinetic  energy  stored  in  it  can  supply  the  surplus  power  re- 
quired at  the  moment  of  starling,  while  the  actual  current 
drawn  from  the  line  remains  constant.  The  armature  of  the 
generator  and  hoist  motor  are  permanently  connected  to- 
gether and  their  fields  excited  by  a  small  exciter  mounted  on 
the  same  shaft  as  the  motor  generator  set.  Ry  varying  the 
current  flowing  in  the  field  coils,  the  speed  of  hoisting  can  lie 
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readily    controlled.      Several    lioists    embodying    this    principle 
liave   been    installed   aliroad    and    have    given    excellent    rcsnlt<; 
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[■10.   8. — INl)l-Cni).\    MOTOR    DKIVKN    MINE    HOIST. 

but  SO  far  as  tbe  writer  is  aware  tliat  supplied  by  tbe  West- 
iugliouse  Electric  &  Manufacturing  Company  to  tbe  El  Oro 
Mining  Company  in  Mexico  is  one  of  tbe  few  on  tbis  conti 
nent.  The  motor-generator  set,  tbe  flyvvlieel  of  wbicb  weighs 
20  tons,  is  shown  in  Fig.  ". 

Fig.  8  illustrates  an  induction  motor,  geared  to  a  hoist  capa- 
ble of  handling  500  tons  of  ore  daily  from  a  depth  of  2800 
feet.  It  is  of  the  endless-rope  variety,  speed  regulation  being 
secured  by  varying  the  resistance  in  tbe  secondary  circuit  of 
tbe  motor.  It  has  shown  a  net  efficiency  of  75  per  cent,  in 
eluding  all  electrical  and   frictional  losses  since  its  installation. 


no.  9. —  MINE   MOIST    IIRIVKN    IIV    A   SVM  II  RllNOl  S    .MOTOR. 

It  has  tbe  advantage  of  using  alternating  current  direct  without 
tbe  medium  of  a  motor-generator  .set,  but  it  js  doubtful  up  to 
what  horse-power  such  a  machine  would  prove  satisfactory 
unless  supplied  by  a  special  circuit. 

Tbe  number  of  i.s^-s  to  wbicb  electricity  can  be  i)ut  in  the 
various  mills  and  shops  forming  tbe  surface  plant  of  any  mine 
are  so  numerous  that  space  does  not  permit  of  giving  each 
due  consideration.  Stamp  mills,  concentrating  machinery,  rock 
crushers,  saws,  air  compressors,  etc..  all  are  well  suited  for 
electric  drive.  Fig.  9  shows  a  350-hp  synchronous  motor  in 
use  at  the  El  Oro  Mines,  Mexico. 

Summing  up  the  situation  it  is  obvious  that  electricity  is 
becoming  more  and  more  indispensable  for  the  economic 
operation  of  metalliferous  mines.    In  California,  as  far  back  as 


1895,  it  was  directly  responsible  for  the  reopening  of  a  large 
number  of  properties  and  interest  was  revived  in  districts  which 
formerly  it  had  been  unprofitable  to  develop.  In  those  days, 
power  plants  were  not  as  reliable  as  thc-y  are  at  the  present 
time'  and  although  the  service  was  remarkable  when  one 
considers  the  difficulties  under  which  they  labored,  yet  inter- 
ruption of  service,  due  to  various  causes,  was  of  frequent 
occurrence.  This  necessitated  holding  steam  or  water  power  in 
reserve  in  case  of  emergencies,  but  to-day  one  finds  motors 
working  continuously  day  and  night  with  no  provision  made 
for  possible  shut-downs,  so  reliable  is  the  source  of  supply. 

When  speaking  of  electric  power  and  its  application  to  min- 
ing, great  stress  is  always  laid  on  the  economies  effected  where 
fuel  is  a  large  item  of  expense  and  while  this  is  undoubtedly 
a  very  attractive  phase  of  the  subject,  yet  economies  aflFected 
in  the  coal  bill  are  not  the  only  advantages  claimed  for  its 
adoption ;  for  it  possesses  a  convenience,  flexibility  and  effi- 
ciency out  of  reach  of  any  other  system.  There  is  one  factor 
which  is  often  overlooked  and  one  which  should  be  given 
considerably  greater  attention ;  namely,  the  accuracy  with 
which  electric  power  can  be  metered  out.  How  many  mine 
superintendents  could  give  exact  figures  covering  the  amount 
of  power  taken  by  various  pieces  of  apparatus,  such  as  drills 
and  hoists?  Only  rough  calculations  can  be  made  and  while 
they  answer  the  purpose  more  or  less,  yet  in  these  days  figures 
must  be  accurate  to  be  satisfactory.  Take  for  instance  a 
mine  using  compressed  air  and  steam ;  losses  occur  in  all 
directions  simply  because  there  is  no  accurate  means  of  check- 
ing up  the  power  consumption  except  that  for  the  whole 
plant  at  the  end  of  regular  periods,  and  it  is  hard  to  say 
whether  air  is  being  wasted  under  ground  or  whether  it  is  in  the 
boiler  room  that  losses  occur.  In  tbe  past,  most  attention  has 
been  given  to  the  metallurgical  side  of  the  business  and  unless 
the  cost  of  power  was  unreasonably  high  no  very  serious 
attempt  was  made  to  improve  conditions. 

Contrast  tbe  foregoing  with  an  up-to-date  mine  using  dec 
tricity  throughout.  Unless  the  company  purchases  power  from 
tbe  outside,  the  plant  is  arranged  under  one  roof  and  situated 
so  as  to  produce  power  under  the  most  favorable  conditions. 
be  it  either  alternating  current  or  direct  current.  From  thence 
it  is  conveyed  to  tbe  various  points  of  consumption  and  if 
necessary  each  circuit  can  be  provided  with  a  meter  and  thus 
the  kilowatt-hours  consumed  in  that  particular  circuit  accur- 
ately determined.  If  now  it  is  advisable  to  install  additional 
apparatus,  a  glance  at  pre\ious  records  would  enable  the  extra 
power  required  to  be  calculated  exactly. 

If  electric  power  is  used   for  all  purposes  it  is  possible  to 

■  secure  a  very  high  load  factor  as  such  machines  as.  pumps,  etc., 

can  be  run  during  light  load  only,  thus  affording  the  engineer 

m   charge  ample   opportunity   of   displaying   his   ingenuity   and 

understanding  of  power-house  economics. 

Mining  is  to  a  large  extent  somewhat  of  a  gamble  and  it 
behooves  the  engineer  to  reduce  it  to  an  absolute  science  so 
far  as  possible,  doing  away  with  all  the  unknown  variable 
quantities.  The  consumption  of  power  perhaps  pfTers  the 
largest  field  for  improvement  and  the  ultimate  solution  of  this 
problem  can  undoubtedly  be  secured  by  the  judicious  use  of 
electricity. 


Patent  Insurance. 


The  generally  known  fact  that  a  patent  of  invention  grants 
but  little  more  to  the  inventor  or  owner  than  the  right  to  sue 
if  he  believes  his  patent  infringetl.  and  that  the  actual  strength 
of  a  patent  cannot  positively  be  settled  until  it  has  been  litigated, 
has  doubtless  caused  a  desire  for  some  form  of  protection  that 
would  relieve  the  patentee  of  all  harassment  and  expense  neces- 
sary  to  terminate  the  infringement. 

Such  protection  is  now  offered  by  the  Industrial  Surety  Com- 
pany of  New  York,  41  Park  Row.  New  York,  whose  purpose 
is  the  furnishing  of  an  efficient  service  giving  to  its  contract- 
holders  every  protection  possible  under  the  laws  of  this  coun- 
try.   When  precedents  are  established,  this  company  intends  in- 
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suring  the  validity  of  pateifts  and  it  believes  that  its  strength 
and  fairness  will  place  it  in  a  position  where  disputes  as  to  in- 
fringement may  be  settled,  through  its  offices,  and  expense  and 
annoyance  saved  contending  parties. 

The  officers  and  directors  are  all  New  ^"ork■  men  of  recog- 
nized standing  and  responsibility  in  the  business  comnmnity,  the 
president.  Charles  M.  Ams,  of  the  Max  Ams  Machine  Com- 
pany: William  H.  Fischer,  of  the  American  Encaustic  Tiling 
Company,  vice-president ;  Gustave  H.  Kolb,  of  .the  Mauser 
Manufacturing  Company,  secretary;  Charles  M.  Diefenthaler, 
of  B.  Fischer  &  Company,  treasurer,  who.  with  Carl  Rein- 
schild,  of  the  Reinschild  Chemical  Company ;  Emil  Kohler,  of 
the  American  Encaustic  Tiling  Company,  and  Pierre  V.  R. 
Key,  general  manager  of  the  Industrial  Surety  Company,  form 
the  board  of  directors. 

The  organization  also  provides  protection  to  patentees  and 
others  in  their  right  to  make,  sell  or  use  an  article,  machine  or 
device  without  inolestation,  including,  when  necessary,  the  ser- 
vices of  its  legal  department  and  the  payment  of  all  costs  in 
the  defense  of  a  suit  of  infringeinent  brought  by  claimants  of 
prior  or  adverse  rights. 

Patent  litigation  is  costly,  and  it  is  an  accepted  fact  that 
many  owners  of  inventions  often  submit  to  barefaced  infringe- 
ment rather  than  to  assume  an  expense  which,  in  advance,  is 
an  unknown  quantity  and  which  must,  under  most  favorable 
conditions,  run  into  four  figures.  .\  strong  company  which  will, 
for  a  moderate  premium,  furnish  such  protection,  as  above 
noted,  should  find  a  large  field  for  its  activities. 


Electric     Saw    Mills    in     British    Columbia. 


In  this  scliool  all  branches  of  the  electrical  trade  are  taught. 
While  the  instruction  is  essentially  practical,  elementary  theory 
is  not  neglected,  the  plan  being  so  to  combine  practice  and 
theory  in  the  instruction  that  a  graduate  is  provided  with  a 
mental  equipment  that  fits  him  to  meet  any  situation  that  is 
likely  to  arise  in  practice.  A  set  of  tools  takes  the  place  of  a 
set  of  books,  and  each  student  is  required  to  do  the  work  him- 
self, under  the  guidance  of  a  competent  instructor. 

The  schools  originated  in  a  suggestion  made  by  a  prominent 
electrical  engineer  who  found  great  difficulty  in  obtaining 
skilled  workmen  to  carry  out  his  plans,  and  it  is  stated  that  the 
graduates  readily  find  employment.  The  schools  have  a  com- 
plete equipment  of  machinery  and  accessory  apparatus,  stor- 
age batteries,  etc. 

The  management  keeps  in  close  touch  with  the  latest  de- 
velopments in  tlie  various  branches  of  the  school  work,  thus 
giving  the  students  the  benefit  of  up-to-date  methods  in  ac- 
complishing results.  Each  individual  receives  personal  instruc- 
tion, and  no  time-limit  is  placed  on  any  of  the  courses.  This 
enables  the  relatively  slow  pupil  to  derive  the  full  benefit  of  the 
instruction  and  become  more  thorough  in  his  work. 

The  instruction  covers  the  following  subjects:  Dynamo- 
electric  machinery :  interior  lighting  and  power  wiring ;  arma- 
ture and  motor  winding  and  construction :  installation  and  care 
of  alternating  and  direct-current  generating  and  motor  plants; 
electric  elevators,  pumps,  fans,  motors  and  heating  appliances; 
wireless  telegraphy:  telephones,  telegraph,  annunciators,  bells: 
storage  batteries,  automatic  block  signals,  etc. 


During  the  next  few  weeks  construction  will  be  commenced 
on  the  tenth  electric  saw  mill  in  the  vicinity  of  Vancouver.  B.  C. 
Few  people  realize  the  importance  of  this  recent  application  of 
electrical  energy  to  the  cutting  of  lumber  and  shingles,  which  is 
due,  in  this  instance,  to  the  British  Columbia  Electric  Street 
Railroad  Company.  There  is  nothing  similar  to  it  on  tlie  con 
tinent,  and  when  Mr.  E.  Rummel.  manager  of  the  light  and 
power  department  of  the  company,  was  at  the  Xational  EUc 
trie  Light  Convention,  held  at  Washington  in  June,  delegates 
from  other  parts  of  the  continent  were  incredulous  when  he 
told  them  that  British  Columbia  was  turning  out  lumber  ami 
shingles  wholesale  by  electricity.  In  .Augnsf  the  .^lo-hp  mill  nl 
the  Western  Corporations  made  a  trial  run  with  most  satis 
factory  results.  This  mill  is  located  in  the  tall  tiinbcr  to  the 
northeast  of  the  city  of  North  Vancouver.  Other  mills  in  the 
vicinity  of  Vancouver,  with  their  horse-power,  are  as  follows : 
J.  Maddaugh's  mill,  Boundary  Road,  shingles,  85  horse-power: 
Gibbon's  Shingle  Mill,  Pole  Line  Road.  .30  horse-power:  B.  C. 
Mills  Company.  Burnaby  Lake.  200  horse-power;  C.  T.  E.  Piper. 
Ruinaby  Lake,  loo  horse-power:  George  Doran.  Deer  Lake,  .io 
horse-power;  McDonald  &  Bailey,  Higgins  Road,  125  horse 
power;  C.  B.  Champion.  Elmrnc.  40  horsepower:  Western  Cor- 
poration. Xorth  Vancouver,  .yo  horse-power:  W.  S.  Stuart. 
Front  Street,  65  horse-power:  W.  S.  Stuart.  McGec  Street.  40 
horse-power  (under  construction). 

The  majority  of  these  mills  are  portable  and  the  important 
feature  of  sawing  by  electricity  is  contained  in  this  fact.  Ry 
simply  stringing  a  wire  from  tree  to  tree  the  mill  can  be  moved 
on  as  the  timber  is  cut.  and  instead  of  the  expense  of  hauling 
the  logs  to  the  mill,  the  mill  can  he  moved  cheaply  to  the 
logs,  there  being  no  furnace  with  boiler  and  heavy  machinery 
as  fixture  impediments,  .\nother  point  is  the  greater  safety 
from  fire  around  the  mill.  The  electric  portable  mill  promises 
also  great  developments  in  the  profitable  clearing  of  farming 
land  throntjhout  the  Eraser  Valley. 

New    York    Electrical   Trade   Schools. 

The  New  York  Electrical  Trade  Schools,  which  institution 
is  conducted  as  a  commercial  enterprise,  occupies  a  modern 
seven-story  building  at  39  We^l  Seventeenth  Street.  Vew  York. 


Steam     Consumption    Test    of    a     iooo-k\ 
Turbo-Generator  Unit. 


In  view  of  the  increasing  importance  of  steam  turbines  m 
electric  generating  equipments,  it  is  believed  that  the  follow 
ing  report  of  a  test  made  upon  a  turbo-generator  unit  installed 
in  the  Kokoino,  Ind.,  power  house  of  the  Kokomo  (Ind.), 
Marion  &  Western  Traction  Company  will  prove  interesting. 
The  unit  consists  of  an  .Mlis-Chalmcrs  Parsons  standard  hori 
zoiital  turbine,  direct  connected  to  a  standard  Allis-Chalmers 
looo-kw.  60-cycIc.  two-phase,  2,300-volt  alternator  designed  for  a 
-peed  nf   iSco  r.  11,   in.     The  turbine  was  built  to  operate  nor- 
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mally  with  .1  sle.im  pressure  of  140  lbs.  per  sq.  in.  gauge  pres 
sure  at  the  turbine  throttle,  dry-saturated,  and  a  vacuum  of  -'8 
ins.  of  mercury,  referred  to  a  .?o-in.  barometer  pressure  at  the 
exhaust  nozzle.  The  unit  is  designed  lo  carry  an  overload  of 
50  per  cent  when  operating  under  the  above  steam  conditions 
and  at  lOO  per  cent  power-factor. 

During  the  lest  the  generator  was  subjected  to  the  greates' 
load  obtainable,  which  amounted  to  only  about  one-half  of  the 
rated  output  of  the  machine.  The  results  of  the  tests  were  as 
follows : 

1.  Average    load    $SS..\     K.  W. 

2.  Per  <!cnt  of  r.itcil  loatl 55-33  per  «"' 

.1.   Duration    of    test , 4         hours 

4.  Steam  pressure  at  lurliinc  throttle 136.4     gauge 

5.  Steam  pressure  at  turbine  inlet 61.9         " 

6.  V'.icuum    turbine    exhaust 26.50  inches 

7.  Ilaromeler     28.98 

X.  \acuvim  at  turbine  referred  lo  3o-in.  baroiticter . . . .  27.66 

g.  Kevolutions   per    minute 1.800 

10.  Total    water   used 55.662         ponn.K 

11.  Total    drip    4506  " 

1 2.  Iloiler    leakage    5,344-6 

n.    Moisture    in    steam   by    ealorimeler 2.82   |ier  cent 

14.  Dry  steam  supplied  to  turbine  per  hour 12.115        pounds 

15.  .Actual   consumption   of   dry   steam    per  kw-hour....  21.90  ' 
The  guaranteed  steam  consumption   for  <ine-half  load.  iS-in 
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vacuum  was  24  lbs.  per  kw-hour,  so  that  the  results  of  the  test 
showed  that  the  actual  steam  consumption  was  2,1  lbs.  less  than 

the  gu;irautee. 


Lighting  an  Old  New   York    Bank. 

The  practice  in  New  York  City  is  to  tear  down  any  building 
over  25  years  old,  no  matter  how  solid  and  substantial  it  may 
be ;  but  there  arc  exceptions.  A  recent  renovation,  saving  one 
of  these  buildings,  is  that  effected  in  the  home  of  the  Sea- 
men's Bank  for  Savings  at  74  and  76  Wall  Street,  which  has 
also  been  furnished  with  a  new  and  complete  lighting  system, 
for  which  Mr.  P.  G.  Watmough,  Jr.,  has  been  consulting  engi- 
neer. 

The  building  is  an  old-timer  for  New  York,  being  30  or  40 
years  old,  but  bids  fair  to  stand  as  many  years  more,  walls, 
partitions  and  floors  being  of  stone  or  brick  laid  in  Portland 
cement.  The  new  lighting  system  is  taken  from  the  New  York 
Edison  circuit  and  will  ultimately  probably  embrace  eleven  or 
twelve  hundred  lamps ;  the  present  installation  providing  for 
some  600  lamps. 

Generally  speaking,  the  halls  and  basement  lamps  are  shielded 
by  ground-glass  globes,  the  question  of  eye  ease  being  con- 
sidered a  dominant  factor.  Movable  bookkeepers'  desks  arc 
equipped  with  desk  standards,  each  carrying  half  a  dozen  or 
more  lamps  shielded  by  deep  porcelain  shades,  green  finish 
The  desk  standards  are  provided  with  attachment  plugs  con 
necting  with  a  drop  from  the  ceiling.  This  arrangement  wa^ 
deemed  preferable  to  floor  connections,  permitting  of  subsc 
quent  changes  in  desk  localion  without  the  necessity  of  altering 
the  electric  conduit  circuit. 

Owing  to  the  short  banking  hours,  general  illumination  in  thi- 
main  banking  room  will  usually  be  unnecessary,  but  provision 
is  made  from  ceiling  fixtures  carrying  high-power  Gem  lamps  , 
the  directors'  room  and  lunch  room  being  similarly  treated 
The  various  banking  windows,  cashier,  paying  teller,  etc.,  arc- 
equipped  with  trough  Frink  reflectors,  carefully  designed  ti' 
shield  the  bookkeeper's  eyes,  but  shining  into  customers'  eyes,  it 
being  desirable  to  illuminate  faces  of  the  latter  for  belter  pur 
pose  of  identification. 

The  entire  system  of  wiring  is  carried  in  rigid  iron  conduit, 
run  semi-exposed.  The  main  service  panel  is  supplied  with  a 
double  set  of  bus-bars.  All  the  banking  lights  are  taken  through 
one  meter,  which  feeds  to  one  of  the  busses.  Six  three-wire 
feeder  switches  tap  therefrom  supplying  as  many  independent 
distribution  cabinets  located  in  various  parts  of  the  building. 

The  remaining  set  of  bus-bars  connect  directly  to  feeders  for 
tenants  of  the  building,  the  latter  having  their  own  meters. 

In  addition,  several  small  motors  are  operated  for  ventilat- 
ing fans,  book  carriers,  etc.  A  l6-station  inter-communicating 
telephone  system  is  also  installed  for  the  officials  and  clerks. 


The    Nernst    Lamp  in   Relation   to  Artistic 
Treatment. 


Through  the  illuminating  engineer's  influence  to-day  two 
tendencies  are  particularly  prominent — the  one  to  get  full  bene- 
fit from  the  light  through  proper  distribution  and  diffusion, 
wliicli  is  loading  to  a  selection  of  lamps  and  glassware  that 
throw  the  light  where  it  is  wanted;  the  other  to  define  artistic 
treatment  and  to  bring  it  within  the  proper  limitations.  Though 
the  illuminating  engineer  has  plenty  of  problems  to  work  out 
he  is  singularly  fortunate  in  that  he  has  an  infallible  authority 
for  his  guidance — the  sun.  The  popular  slogan,  "back  to  na- 
ture," does  not  apply  to  any  phase  of  our  civilization  more 
forcibly  than  to  lighting.  The  eye  has  been  accustomed  to 
sunlight  too  long  to  fail  lo  protest  against  any  scheme  of  arti- 
ficial lighting  that  produces  a  widely  different  effect.  The  sun 
not  only  shows  how  artificial  light  should  be  directed  and  dif- 
fused, but  it  has  a  lesson  to  teach  in  artistic  treatment  as  well. 
It  teaches  that  the  sources  of  light  should  be  preferably  out  of 
view,  and  in  lieu  of  this,  as   few  as  possible  and  as  unobtru- 


sive as  possible.  Careful  observers  will  agree  that  the  invisible 
source  is  the  best,  from  an  artistic  point  of  view,  and  that  the 
use  of  few  fixtures,  subordinated  to  the  decorative  scheme,  is 
next  best. 

.\rtistic  treatment  has  been  given  considerable  attention  by 
architects  for  many  years,  but  has,  unfortunately,  in  the  ma- 
jority of  cases  dominated  both  utility  and  the  relationship  of 
light  to  the  eye.  The  earlier  tendency  upon  the  part  of  archi- 
tects and  decorators  towards  an  almost  unlimited  number  of 
light  sources  has  now  through  the  aid  of  the  illuminating  engi- 
neer been  reversed ;  and  to-day  we  find  either  the  minimum 
number  of  sources  well  out  of  the  field  of  vision  or  a  concealed 
system  of  lighting  in  the  best  buildings. 

A  concealed  system  is  generally  expensive  and  frequently 
impracticable.  A  system  of  a  few  large  and  efficient  units,  on 
the  other  hand,  is  less  expensive  than  one  of  many  small  units 
and  can,  with  little  thought,  be  so  worked  into  the  general 
decorative  scheme  as  to  become  a  part  of  it  and  add  to  its  gen- 
eral attractiveness. 

Since  provision  for  a  lighting  system  is  necessary  in  planning 
any  decorative  scheme,  lighting  fixtures  have  perforce  become 
an   essential   part  of  decoration.     They  are   necessary   from   a 


— 


MARSHALL     FIELD    &    CO.Ml'A.SV  S     STOKK 

Utilitarian  point  of  view,  but  it  is  only  the  fixture  designed  in 
regard  to  the  harmony  of  the  general  scheme  that  would  be 
considered  necessary  to  artistic  appearance  alone.  \  good  test  is 
this:  If  the  fixture  adds  to  the  appearance  of  the  room  when  the 
lights  are  not  burning,  it  is  properly  artistic;  if  it  detracts 
from  the  appearance,  it  is  either  inartistic  in  itself  or  inartis- 
tic in  its  relation  to  the  rest  of  the  decoration.  In  most  rooms 
and  especially  in  those  which  are  small  or  have  plain  ceilings. 
an  unbroken  field  is  better  than  one  which  is  broken  up  by  low 
hanging  pendants.  Highly  ornate  ceilings  in  large  rooms  will 
often  permit  the  use  of  pendants,  but  invariably  a  few,  sup- 
porting large  single  units,  are  more  artistic  than  many,  sup- 
porting small  units  either  singly  or  in  groups. 

Few  will  question  the  general  proposition  that  medium  sized 
or  large  units  are  more  desirable  in  producing  artistic  effects, 
but  until  the  advent  of  the  Nernst  lamp,  there  was  practically 
no  choice,  for  the  inadaptability  of  the  arc  to  interior  decora- 
tive treatment  left  the  entire  field  to  the  incandescent.  .•\t  any 
rate,  the  choice  of  a  system  for  use  in  fixtures  at  the  present 
day  lies  virtually  between  the  incandescent  and  the  Nernst — 
between  a  system  of  small  units  and  a  system  of  units  of  all 
sizes,  even  up  to  the  size  of  the  arc.  That  the  use  of  units  of 
intermediate  and  large  size  is  growing  in  favor  is  to  be  seen 
in  the  efforts  of  many  advocates  of  the  incandescent  system 
to  group  a  number  of  lamps  within  a  single  piece  of  glassware, 
so  as  to  reduce  the  number  of  sources.  While  this  treatment 
improves  the  artistic  appearance,  it  does  so  at  the  expense  of 
efliciency  for  general  illumination :  and  only  a  very  limited 
number  of  incandescent  lamps  can  be  grouped  in  this  manner. 
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Taking  no  account  of  the  questions  of  efficiency  and  color,  it 
would  seem  that  the  Nernst  system  is  a  logical  one  for  attain- 
ing such  effects,  permitting  always  the  use  of  a  single  unit 
instead  of  a  group  of  units. 

Alive  to  the  demands  for  more  artistic  fixtures  of  the  large 
unit  type  and  aware  of  the  possibilities  of  the  Xernst  system, 
owing  to  its  extreme  flexibility,  the  engineers  employed  in  the 
development  of  the  Xernst  lamp  have  never  lost  sight  of  the 
artistic  in  connection  with  its  improvements.  Husks  and 
canopy  housings  of  excellent  pattern  have  been  in  use  for  some 
time,  the  housings  being  used  for  lamps  placed  directly  against 
the  ceiling  and  the  husks  for  lamps  suspended,  preferably  by 
means  of  single  chains.  Though  the  latter  treatment  is  extreme- 
ly simple  for  a  pendant  lamp,  it  is  doubtful  if  any  low-hang- 
ing fixtures  more  generally  pleasing  to  the  artistic  sense  have 
ever  been  brought  out.  To  allow  a  wider  latitude  of  choice,  a 
great  many  new  types  of  pendant  and  bracket  fixtures,  both  for 
single  units  and  for  groups,  have  recently  been  designed,  and 
the  standard  lamp  bodies  and  canopy  housings  have  been  re- 
vised in  pattern  to  conform  to  the  artistic  demands  of  the  day. 

While  the  various  elements  of  the  standard  lamp  are  ar- 
ranged so  as  to  fit  into  a  cylindrical  body,  this  shape  is  by  no 
means  imperative,  as  may  be  seen  in  the  design  of  the  new 
ceiling  bowl  type  of  Xernst  lamp.  For  artistic  effect  in  use  on 
ceilings  of  medium  height,  there  is  no  fi.xture  more  pleasing 
than  the  ceiling  bowl,  consisting  as  it  does  of  nothing  more 
than  a  glass  hemisphere  with  a  supporting  band  attached  di- 
rectly against  the  ceiling.  These  fixtures  have  been  in  use  for 
some  time  in  connection  with  incandescent  lamps,  with  low 
intensity  illumination,  unless  placed  verj'  close  together.  X'ow 
the  same  effect  is  attained  for  high  efficiencies  and  intensities 
by  the  adaptation  of  the  Xernst  lamp  to  this  fixture.  The  re- 
sult is  accomplished  by  simply  spreading  out  the  elements  in  a 
lateral  direction,  retaining  all  the  characteristics  of  the  standard 
lamp.  Thus  a  ceiling  bowl  thai  would  only  hold  three  or  four 
incandescents  is  made  to  contain  a  multiple  glower  X'ernst. 


Electrically-Heated  Tools. 

Very  few  central-station  men  realizi-  ilic  possibilities  for  the 
introduction  of  electrically-heated  soldering  irons,  branding 
irons  and  other  special  tools  used  in  various  industrial  opera- 
tions within  the  reach  of  the  central-station  company.  Such 
devices  have  been  commonly  looked  upon  as  useful,  but  not  of 
wholesale  enough  application  to  be  taken  up  very  seriously  by 
the  central-station  company  that  is  pushing  for  profitable  busi- 
ness. The  number  of  soldering  irons  in  use  in  any  community 
is  little  realized.  Hardware  dealers  in  moderate-sized  cities 
order  soldering  coppers  by  the  ton.  This  in  itself  ought  to  give 
an  insight  into  the  possible  e.xtent  of  this  business.  Further- 
more, branding  is  becoming  more  and  more  common  among 
manufacturers  as  a  means  of  quickly  and  indelibly  labelling 
goods. 

The  advantages  of  electrically  heated  soldering  irons,  liki- 
the  advantages  of  electrically-heated  flatirons  for  household 
use,  are  much  more  apparent  In  industrial  establishments  which 
have  made  extensive  use  of  them,  than  to  the  casual 
observer.  It  is,  therefore,  not  gut  of  place  here 
to  point  out  specifically  some  of  these  advantage^ 
in  order  that  central-station  companies  and  elcc 
trie  supply  dealers  may  be  able  to  advocate  in 
telligently  the  use  of  electric  soldering  irons.  To  begin  with, 
the  electric  iron  does  away  with  open  gas  or  gasoline  flames  or 
charcoal  fires  in  a  plant.  This  in  itself  is  frequently  enough  to 
get  it  introduced  on  account  of  its  safety.  The  great  inherent 
advantage  of  the  electric  soldering  iron,  however,  is  that  heat 
is  steadily  supplied  to  it,  and  if  the  iron  is  properly  adapted 
to  the  work  to  be  done,  it  is  kept  at  the  right  soldering  teni 
perature  continuously,  so  that  there  is  no  stopping  to  change 
irons  and  no  defective  work  Hue  to  the  iron  cooling  down  below 
soldering  temperature  on  the  one  hand,  and.  on  the  other 
hand,  having  the  tinning  burned  off  by  overheating  while  over 
the  fire.     How  great  an  effect   this  ha=  ""  '''■    vv..rt   is   illus- 


trated by  the  experience  of  a  manufacturer  of  oil  lanterns,  who 
by  using  electric  soldering  irons  reduced  the  percentage  of 
leaky  oil  cans  from  5  per  cent  to  Vi  per  cent,  and  this  Yz  per 
cent  was  not  due  to  defective  soldering.  The  output  was  also 
increased  about  5  per  cent  per  man,  as  compared  with  the 
previous  gas-heated  tools.  The  soldering  iron  with  a  gas 
burner  in  the  iron  is  clumsy  and  an  expensive  thing  to  main- 
tain, because  of  its  size,  the  extra  air  pressure  needed  and  the 
accidental  burning  of  the  rubber  hose  connection  with  hot  irons. 
The  gas-heated  soldering  iron,  like  the  gas-heated  fiatiron,  can 
never  hold  its  own  against  electrically  heated  irons.  Where 
several  irons  are  used,  the  vitiation  of  the  atmosphere  and  the 
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excessive  heat  from  the  open  flame  used  for  heating  irons  have 
driven  this  method  out  of  many  a  factory.  In  places  where  a 
large  amount  of  delicate  soldering  work  is  done,  as  in  a  tele- 
phone switchboard  factory,  the  electric  soldering  iron  finds 
very  extensive  use.  Telephone  factories  in  Chicago  use  hun- 
dreds. 

One  thing  must  always  be  remembered  in  the  introduction 
of  electric  soldering  irons,  however,  namely,  that  while  no  en- 
gineering ability  is  required  in  connection  with  an  installation 
of  flame-heated  irons,  it  is  important  that  certain  engineering 
principles  be  regarded  in  connection  with  electrically-heated 
irons.  An  electrically-heated  iron  has  electrical  energy  con- 
tinuously put  into  it  at  a  certain  rate.  If  the  work  requircJ 
of  the  iron  is  too  rapid  for  this  rate  of  input,  cold  irons  and 
poor  soldering  will  result.  On  the  other  hand,  if  an  iron  which 
is  adapted  for  continuous  work  is  allowed  to  stand,  there  is  but 
little  opportunity  for  heat  to  be  conducted  away  from  it.  and  its 
temperature  will  rise  to  a  very  high  point.  Different  irou^ 
are,  therefore,  required  for  continuous  and  for  interniittent 
work.  An  iron  for  intermittent  work  should  be  wound  for  a 
wattage  which,  when  the  iron  is  standing  with  current  turned 
on,  out  of  use,  it  will  be  but  little  liigher  than  soldering  heat. 
When  used,  its  temperature  will,  of  course,  drop  rapidly:  but 
for  intermittent  work  this  is  not  objectionable.  For  continuous 
work  the  wattage  must  be  such  that  the  iron  can  be  kept  at 
soldering  heat  while  its  heat  is  being  constantly  conducted  away 
into  the  work  that  is  being  soldered.  These  characteristics  of 
the  electric  soldering  iron  which  make  some  engrineering  judg- 
ment necessary  in  their  selection   for  aiiy  !.;i\in  wmk.   n..     ui 


^:i^=:»fi 


UPIRlVn     IKON". 


ihe  whole,  desirable,  because  they  make  it  possible  for  the  fort- 
man  or  factory  superintendent  to  place  in  the  hands  of  indiffer- 
ent workmen  irons  of  such  size  and  wattage  that  faulty  solder- 
ing cannot  be  done  because  of  insufficiently  heated  irons. 

There  is  a  constant  temptation  for  some  workmen  to  use 
flame-heated  irons  which  have  cooled  beyond  the  point 
where  thoroughly  good  soldering  can  be  done,  no  matter  how 
much  instruction  they  may  receive  from  the  foreman.  With 
an  eleclrically-heated  iron  adapted  to  the  work  so  as  to  main- 
tain soldering  temperature  no  matter  how  rapidly  workmen 
may  use  it  on  a  given  operation,  this  uncertainty  is  eliminated 
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This  is  shown  by  the  results  in  the  lantern  factory  which  have 
been  before  mentioned.  In  fact,  in  all  kinds  of  work  with  the 
iron  maintained  at  a  high  enough  temperature,  poor  soldering 
becomes  almost  an  impossibility,  because  the  high,  even  tem- 
perature of  the  iron  insures  a  good  job  with  but  a  touch  of  the 
iron. 

The  Vulcan  Electric  Heating  Company.  71  West  Jackson 
Boulevard,  Chicago,  to  which  we  are  indebted  for  the  interest- 
ing data  above,  has  made  a  specialty  of  electric  soldering  irons, 
brandcrs  and  similar  tools  for  industrial  purposes  for  the  past 
three  years.  The  various  sizes  of  soldering  irons  regularly 
made  are  shown  in  Fig.  i.  These  range  in  power  consumption 
frrmi  .S5  watts  for  the  small,  long,  narrow-pointed  iron  for  intor- 
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mittent  telephone  switchboard  repair  work  to  350  watts  for  the 
largest  size,  equal  to  a  6-lb.  soldering  copper.  The  heating 
element  is  made  up  on  a  copper  core,  into  which  the  soldering 
tip  screws  with  a  conical  contact  to  insure  good  heat  conduc- 
tivity. The  heating  element  has  a  copper  core  with  mica  insu- 
lation, vn  which  the  fine  wire  heating  coil  is  placed,  and  over 
which  a  steel  shell  is  placed  and  brazed.  The  leading-in  wires 
are  taken  out  to  binding  posts  in  the  handle  through  lavite 
parts  which  keep  the  conductors  absolutely  separated.  Fig.  2 
shows  a  cross-section  of  the  iron  showing  the  arrangement  of 
binding  screws  inside  of  the  handle  and  the  way  in  which  the 
handle  can  be  unscrewed  and  slipped  off  over  the  cord  to  ex- 
pose the  binding  post.  This  is  a  very  substantial  mechanical 
arrangement.  The  heating  element  is  entirely  surrounded  with 
a  shell  brazed  shut,  so  that  no  soldering  flux  fumes  can  enter. 
The  same  heating  element  and  handle  can  be  used  for  a  variety 
of  purposes,  most  notably  for  branding  tools  of  various  kinds. 
Figs.  3  and  4.  The  temperature  required  in  the  brander  is,  of 
course,  higher  than  that  required  in  a  soldering  tip,  consequent- 
ly the  branding  tip  is  considerably  lighter  and  of  less  radiating 
surface  than  the  soldering  tip  for  a  given  sized  handle.  Fig.  4 
shows  a  form  of  brander  with  a  heating  element  in  the  tip.  thi- 
brander  being  too  large  for  the  usual  construction.  It  is  niadi 
for  branding  butterine  tubs  to  conform  with  the  recent  Xcw 
Jersey  law.  .\n  amusing  example  of  the  time-wasting  make 
shifts  that  manufacturers  will  resort  to  is  the  practice  of  om 
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shipper  of  butterine,  who  is  branding  his  tubs  willi  coal-heati.l 
block  letters,  the  letters  being  heated  and  applied  one  at  a  time. 
Electric  branding  tools  for  packers  are  meeting  with  an  espe- 
cially large  sale  at  the  present  time,  as  ihey  can  be  used  in  any 
position  and  interfere  the  least  with  the  rapid  handling  of  meat 
of  any  brander  that  £an  be  used.  Besides  the  regular  soldering 
and  branding  tools,  the  Vulcan  Electric  Heating  Company  is 
frequently  called  on  for  special  applications  where  electrically- 
heated  parts  are  required  in  industrial  establishments,  and  this 
company  is  making  a  specialty  of  meeting  such  industrial  re- 
quirements. 


The  accompanying  illustrations  show  respectively  a  unit  of 
a  loo,ooo-volt  suspended  insulator  and  an  insulator  in  place,  the 
insulator  being  the  product  of  the  Locke  Insulator  Manufac- 
turing Company,  of  Victor,  X.  V.  Mechanically,  the  insulator 
is  said  to  have  an  ultimate  strength  ranging  from  11.000 
lbs.  to  14,000  lbs.,  the  former  being  the  lowest  value  obtained 
under  test  and  the  latter  the  maxi.nuni  value.     Electrically,  the 
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insulator  relies  upon  two  pieces  of  porcelain — a  short  inner 
shell  and  an  outer  flaring  one.  These  shells  are  tested  indi- 
vidually at  a  potential  of  approximately  60,000  volts  before  as- 
sembling and  the  assembled  insulator  is  tested  at  a  potential 
in  excess  of  go.ooo  volts,  for  a  period  of  five  minutes.  In 
order  to  approximate  actual  operating  conditions  in  the  face  of 
a  rain,  the  tirst  test  applied  upon  this  suspended  type  of  in- 
sulator was  carried  out  by  throwing  water  from  above  at  an 
angle  of  approximately  45  degs.  by   mc.-.ns   of  nn.'  1111771, •      (t 
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was  found  later,  however,  that  water  conld  not  be  thrown  in 
an  evenly  distributed  manner  by  this  means  and  six  nozzles 
were  arranged  to  throw  water  .igainst  the  suspended  insula- 
tors consisting  of  live  unit.s.  Repeated  tests  showed  that  if 
the   rain   were   continued   long   enough    from   .ibove.   spaltering 
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would  ultimately  wet  the  entire  surface  of  the  insulator  so  that 
one.  two  or  twenty  minutes  was  no  reliable  test  under  pre- 
cipitation. Three  other  nozzles  were,  therefore,  placed  along 
the  floor  immediately  below  the  insulator  and  directed  so  as 
to  throw  the  water  up  under  the  shells,  causing  thfe  insulator 
to  drip  at  every  point  within  a  minute  or  two  after  the  water 
was  applied.  The  insulator  under  this  condition  possesses,  of 
course,  no  property  other  than  would  be  possessed  by  the  film 
of  water  extending  from  line  to  line  and  the  resistance  of  this 
film  of  water  is  all  that  can  reasonably  be  expected  to  limit  the 
flow  of  electricity.  To  determine  the  current  flow-ing  under 
these  conditions  an  ammeter,  capable  of  measuring  currents  as 
low  as  .015  ampere,  was  inserted  in  the  high-tension  circuit. 
Under  a  tension  of  150,000  volts,  and  with  water  thrown  from 
every  direction  and  the  insulator  entirely  wet,  no  appreciable 
leakage  was  shown  upon  the  ammeter  and  the  potential  was 
raised  to  very  nearly  200,000  volts  before  any  marked  dis- 
turbance could  be  observed.  .Assuming  that  five  units  would 
be  eiTiployed  and  that  the  insulator  would  be  subject  to  rain 
as  in  practice,  it  was  found  that  the  insulator  could  operate 
without  disturbance  at  225,000  volts,  and  that  ultimate  break- 
down was  somewhere  between  240,000  volts  and  250.000  volts. 
With  a  star-connected  loo.ooo-volt  line,  with  grounded  neutral, 
the  factor  of  safety  would,  therefore,  be  over  four.  The  leakage 
distance  of  each  of  the  units  is  24  ins. 


Remote   Control   Switch. 


The  Sundh  Electric  Company,  113  Cedar  Street.  Xew  York 
City,  has  just  introduced  a  new  form  of  switch,  which  is  here- 
with illustrated.  This  switch  has  been  designed  for  the  remote 
control  of  lighting  and  motor  circuits,  and  can  be  used  for 
either  direct  or  alternating  current.  By  its  use  the  running  of 
heavy  conductors  to  the  point  of  control  can  be  avoided. 

The  switch  is  designed  for  either  one.  two,  three  or  four 
pules.     The  action  i>  as   follows:     The  closing  of  one  side  of 
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the  two-way  pilot   switch  closes  the  circuit  to  one  of  the  sole- 
noids which  becomes   energized   and   causes  the  core   to  move 
.tgainst   the   action  of   the   toggle   spring,  which  when   past   its 
center  causes  the  knife  blades  to  enter  the  clips  with  a  snap. 
The   toggle   action   also   opens   the   circuit    to   the    energized 


solenoid  after  the  work  has  been  completed,  and  closes  the  cir- 
cuit to  the  other  solenoid.  This  latter  action  prevents  arcing 
at  the  controlling  switch,  as  it  will  never  have  to  open  a  circuit. 
By  the  closing  of  the  other  side  of  the  pilot  circuit,  the  oppo- 
site effect  is  produced. 


Electric  Train   Lighting. 

An  electrically  lighted  train  is  one  of  the  advertised  luxuries 
of  modern  railway  travel  and  the  safety  and  convenience  of  in- 
dividual electric  lamps  has  resulted*  in  many  schemes  for  the 
generation  of  the  necessary  electricity.  In  practically  all  the 
methods  in  use  an  axle-driven  generator  or  single  steam-driven 
unit  on  the  baggage  car  or  engine  is  employed,  generally  in  con- 
nection with  an  I'.uxiliary  storage  battery.     The   General    Fl'-r 
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trie  Company  manufactures  and  has  in  successful  operation  on 
several  of  the  leading  railroads,  a  small  Curtis  turbo-generator 
set  as  the  source  of  electricity.  P'or  suburban  service  or  con- 
tinuous runs,  where  the  locomotive  is  not  detached,  this  set 
may  be  used  without  the  storage  battery,  thus  appreciably  re- 
ducing the  first  cost  and  maintenance. 

The  inherent  simplicity  and  the  freedom  from  reciprocating 
parts,  which  arc  characteristics  of  this  set,  make  it  of  value  in 
train  lighting.  Two  types  of  turbines  have  been  devised,  one 
intended  for  operation  directly  on  top  of  the  locomotive  boiler 
.-mil  the  other  built  to  fit  coinpactly  in  the  baggage  car.  By 
mounting  the  turbine  on  the  locomotive  it  is  possible  to  make  the 
steam  connections  very  short  and  all  flexible  steam  connections 
arc  eliminated.  On  the  other  hand,  if  the  design  of  the  loco- 
niniive  is  such  th;it  there  is  not  room  for  the  turbine,  the  ab- 
-.iki    i.f   \il)r.iiion   makes   it    feasible   to  place   the   unit    in   the 
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baggage  car.  Being  very  compact  it  lakes  up  little  space  and 
even  when  the  train  is  not  in  motion  there  is  no  vibration  such 
as  is  often  felt  in  llie  passenger  coaches  if  a  small  reciprocat- 
ing engine  is  used. 

Three  sizes  of  turbine  arc  available  for  locomotive  service, 
namely,  15.  20  and  25  kilowatt  sets.  These  sets  have  only  two 
bearings,  the  revolving  element  being  a  single  unit  without 
oMiplings.  The  bucket  wheel  is  machined  from  a  solid  blank 
of  forged  steel  and  has  three  rows  of  buckets  cut  in  its  per- 
iphery. It  is  forced  with  a  taper  fit  on  the  shaft  just  outside  of 
the  main  bearing.  The  governor  screwed  on  the  shaft  be- 
yond the  wheel,  acts  as  a  nut  to  hold  the  wheel  in  place. 

The    >-hafl    where    it    passes    through    the    wheel    casing    is 
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packed  with  a  special  form  of  metallic  packing  and  screw  glands 
are  provided  for  taking  up  wear  on  the  packing.  The  bearings 
are  ball  seated  and  babbitt  lined.  The  main  bearing  is  pro- 
vided with  thrust  washers  at  each  end  to  maintain  the  align- 
ment of  the  buckets  and  to  take  up  thrust  due  to  shocks  in 
cotipling  cars.     Lubrication  of  the  bearings  is  effected  by  oil 
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rings  dipping  in  wells  of  large  capacity,  and  special  means  are 
provided   to  prevent  oil  throwing. 

The  governor  is  of  the  centrifugal  type  and  operates  a  valve 
through  an  oil  lubricated  ball  and  socket  joint  and  a  single 
lever  of  simple  construction.  This  valve  controls  the  whole 
supply  of  steam  to  the  nozzles.  In  order  to  guard  against  ex- 
cessive over-speed  in  case  of  accident  to  the  main  governor,  an 
emergency  valve  is  also  provided.  This  is  tripped  by  centrif- 
ugal device  called  the  emergency  spring,  two  of  which  are 
mounted  on  the  governor  frame. 

As  this  set  is  exposed  to  the  weather,  it  is  entirely  enclosed 
and  is  provided  with  a  fan  for  ventilation.  Special  precautions 
have  been  taken  to  exclude  rain  and  snow.  Large  covers  are 
provided  over  the  governor,  main  bearing  and  brushes.  These 
are  similar  to  those  used  on  railway  motors,  being  packed  with 
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felt  and  fastened  with  special  clamps  requiring  no  tools  to 
loosen. 

For  the  baggage  car  the  sets  are  of  the  same  general  con- 
struction as  the  locomotive  type  machines,  except  that  no  rain 
shields  or  special  ventilatitig  features  are  provided.  The  25 
and  35  kilowatt  sets  have  forced  lubrication.  Oil  rings  are 
also  provided  as  an  auxiliary. 

While  it  would  be  absurd  to  contend  that  the  introduction 
of  steam  turbines  on  locomotive  or  in  baggage  cars  does  not 


increase  the  coal  consumption,  it  is  quite  true  to  say  that  this 
increase  in  the  consumption  is  so  little  as  to  have  caused  no 
comment  by  railroad  officials,  or  complaint  from  locomotive 
firemen. 

Conditions  vary  widely  in  difltcrent  installations,  and  the 
extra  duty  imposed  upon  the -fireman  on  account  of  matters  en- 
tirely apart  from  the  lighting  of  the  train,  such  as  the  weight 
of  the  train,  condition  of  the  weather,  condition  of  the  track, 
etc.,  entirely  overbalance  the  amount  of  extra  coal  he  has  to 
handle  on  account  of  the  insignificant  steam  consumption  of 
the  steam  turbines. 


Alternating  Current  Arc  Lamp  for  Multiple 
Circuits. 

The  multiple  circuit  alternating-current  arc  lamp  made  by 
the  Westinghouse  Electric  &  Manufacturing  Company  is  of 
the  rocker  arm  type  as  distinguished  from  lamps  operated  by 
a  direct  lift.  The  magnet  consists  of  a  single  coil  with  an 
E-shaped  armature.  The  fireproof  winding  is  suspended  from 
the  central  tube  by  phosphor-bronze  springs  and  is  also  pro- 
vided with  loops,  each  loop  changing  the  current  by  one-half 
ampere  when  cut  in.  The  armature  is  designed  to  give  a  uni- 
form pull  throughout  its  entire  range  and  is  suspended  from  the 
rocker  arm  by  a  spring.  The  rocker  arm  is  supported  on  the 
phosphor-bronze  pivots,  the  bearing  itself  being  supported* 
from  the  central   tube.     The  dash  pot  is  of  the  vacuum  type 
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with  a  hollow  graphite  plunger.  The  clutch  rod  and  balance 
weight  are  attached  to  the  opposite  end  of  the  rocker  arm 
from  the  armature.  The  clutch  consists  of  a  porcelain  ring 
enclosed  in  a  copper  band.  The  door  shown  in  Fig.  i  fomis 
one-third  of  the  case  and  alTords  ready  access  to  all  parts  of 
the  mechanism.  It  is  strengthened  and  braced  to  insure  rigidity 
and  when  closed,  forms  a  water-tight  joint.  The  lamp  switch 
is  shown  in  Fig.  3.  The  handle  of  the  switch  is  pressed  from 
composition  metal  and  an  inverted  cup  which  forms  part  of  the 
handle  covers  the  opening  in  the  cap  and  prevents  leakage  at 
this  point.  The  switch  blade  is  formed  of  vulcabcston  with  a 
copper  button  moulded  in  its  end  and  so  placed  that  a  move- 
ment of  the  handle  brings  it  in  contact  between  the  head  of  a 
brass  bolt  to  which  one  binding  post  is  secured  and  a  heax-y 
piece  of  spring  brass  attached  to  the  central  tube.  The  choke 
coil  is  attached  to  a  metal  punching  which   forms  the  base  of 
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the  hanger  so  that  the  housing  of  the  central  tube  is  relieved 
of  its  weight.  The  coil  is  made  up  of  a  number  of  separate 
coils  on  a  laminated  iron  core  and  provides  sufficient  reactive 
resistance  for  use  on  120-volt  circuits.  The  voltage  adjust- 
ment is  shown  in  Fig.  2.  A  flexible  cord  connected  to  one 
lamp  terminal  has  upon  its  lower  end  a  screw  connector  which 
is  connected  to  one  of  the  loops  between  adjacent  windings 
of  the  choke  coil.  Each  loop  gives  a  variation  of  from  3yi  to  5 
volts,  depending  upon  the  line  voltage  and  the  current  for  which 


FIG.  i. — INTERIOR  OF  LAMP  C.^P,  SHOWIXG  SWITCH. 

the  lamp  is  adjusted.  The  lamp  may,  therefore,  be  adjusted 
in  small  steps  for  operation  on  potentials  between  100  and  120 
volts.  Both  the  voltage  adjustment  and  the  adjustment  for 
7200  or  16,000  alternations  are  within  easy  reach  of  the  door. 
The  upper  carbon  sheath  is  electrically  connected  to  the  central 
tube  by  means  of  a  flexible  cord.  The  gas  check  is  made  of 
metal  with  a  lava  center  and  also  serves  to  carry  the  single 
side  rod  and  inner  globe  support. 


Miniature  Arc  Lamp. 

The  accompanying  illustration  shows  a  miniature  arc  laniii 
brought  out  by  the  American  Arc  Lamp  Company,  of  Kala- 
mazoo, Mich.  A  feature  of  the  lamp,  aside  from  its  size,  is  the 
fact  that  the  unit  system  of  resistance  is  employed  in  its  con- 
struction. There  are  many  lamps  now  on  the  market  employ- 
ing this  system  of  resistance;  but  these  are  composed  mostly 
of  from  two  to  four  units.  In  the  American  lamp  the  resistance 
is  made  up  into  12  units,  any  one  of  which  can  be  detached 
and   replaced   with   the   same   ease   as   a   cartridge    fuse.      This 
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makes  the  replacement  and  adjustment  of  the  resistance  an 
easy  matter,  .\nother  feature  of  the  lamp  is  a  rotary  switch 
havinR  four  points  of  contact  so  as  to  guard  against  arcing. 
The  lamp  is  i-f|uipped  with  either  5,  l6-in.  carbons  or  M-\n. 
carbons  and  has  a  nominal  rating  of  from  400  to  (lOO  candle- 
power.  It  thus  fills  a  gap  between  the  highest  candle-power  in- 
candescent lamp  and  the  standani  enclosed  arc  lamp.  The 
lamp  is  built  for  multiple  circuits  only  and  for  direct  current, 
the  alternating-current  lamp  not  having  been  developed  as  yet 


Recent     Improvements     in      Electroplating 
Apparatus. 

Although  electro-deposition  is  one  of  the  oldest  arts  in 
which  electricity  is  practically  employed,  some  remarkable 
improvements  have  been  made  in  it  during  the  past  few  years. 
One  of  the  most  novel  of  these  is  a  mechanical  device  for  plat- 
ing small  articles,  such  as  screws  or  pins,  which  formerly  had 
to  be  strung  by  hand  on  wires  or  plated  in  baskets.  These  are 
now  dumped  into  a  porous  barrel  placed  into  the  plating 
solution  and  revolved  by  machinery.  While  plating  barrels 
are  not  entirely  new.  the  one  shown  in  the  illustration  is 
noteworthy  in  being  a  commercial  device  depositing  metal  uni- 
formly and  reducing  the  time  of  operation. 

The  electroplating  apparatus  of  the  Hanson  &  Van  Winkle 
Company,  Xewark,  X.  J.,  cortsists  of  a  tank  containing  the 
solution,  in  which  a  barrel  made  of  perforated  wood,  wicker- 
work  or  other  suitable  material  is  completely  submerged.  Into 
this  barrel  the  articles  to  be  plated  are  dumped,  and.  consequent- 


FIG.    I.  —  MECHANMCAI,    EI.Et  TRd-PI.ATER. 

ly,  make  contact  with  the  cathode  terminals  which  arc  suspended 
from  the  conducting  shaft  inside  tlie  barrel  by  means  of  short 
sections  of  chains.  The  barrel  is  revolved  by  a  pulley  outside 
of  the  tank,  and  while  the  deposition  of  the  metal  on  the 
articles  is  going  on.  they  arc  being  tumbled  about,  until,  by 
the  time  the  work  is  completed,  they  have  taken  on  a  com- 
paratively bright  polish.  This  polish,  which  is  incidental  to  the 
plating,  and  which  may  be  called  a  by-product,  is  a  very  valuable 
feature,  since  it  saves  buffing  in  many  instances  and  therefore 
the  further  liandling  of  the  piioes. 

.Ml  of  the  faults  found  in  previous  apparatus  of  this  kind 
have  been  remedied,  the  working  parts  having  been  greatly 
simplified  and  the  exposed  conducting  surfaces  reduced  to  a 
minimum.  .Mthough  the  drive  is  on  the  outside,  which  elimi- 
nates running  the  belt  in  the  solution,  the  plating  barrel  is 
easily  and  quickly  removable  at  any  time  without  throwing 
off  the  belt  or  in  any  way  interfering  with  the  drive.  This 
result  is  accomplished  by  the  use  of  a  feather  and  clutch  on 
the  shaft  just  inside  the  tank— that  is,  the  end  of  the  pulley- 
shaft  is  slotteil  and  the  end  of  the  shaft  to  which  the  basket 
is   attached    slips   inln   it    so   that    when   they   are   thus   joined 
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togc'llier  Ixiih  revolve  as  though  made  of  a  solid  piece.  The 
iiKt.il  portions  sustaining  and  rotating  the  barrel  are  covered 
with  hard  rubher,  the  electrical  contact  between  the  source  of 
current  and  the  shaft  or  work  rod  carrying  the  flexible 
cathode,   contacis   being  made   tlirotigh    the   hangers   and   shaft 


ViG.    2. — tUinKll    i:i.KlTKO-l']..\ 


connections.  \\  luTe  very  light  work  it  to  be  plated,  celluloid 
barrels,  witli  small  lioUs  punched  very  closely  together,  are 
used.  I'or  medium-sized  work,  wood  barrels  are  generally  used, 
and  if  the  articles  require  a  heavy  deposit,  so  that  they  can  be 
buffed  and  polished,  the  barrels  are  cylindrical  in  form;  if, 
however,  it  is  only  necessary  to  impart  a  preliminary  polish 
to  the  articles  to  be  plated,  baskets  octagonal  in  shape  give  tlie 
best  results.  For  heavy  work,  sucli  as  parts  of  stoves,  etc.. 
barrels  of  wood  are  employed. 

Silver,  nickel,  copper,  brass  and  zinc,  in  fact,  all  solutions. 
willi  the  possible  exception  of  gold,  have  been  successfully 
oper.-itrd    with    Ihi'sc    clc-c-trci  nicrJKinical    plating    devices,    and 


I'lU.    ,?.— .VIXHANK  a:.     r.l.KlTKl  -I'LAIINi;     .M'l'ARATLS. 

for  galvanizing  small  articles,  such  as  bolts,  nuts,  washers, 
etc.,  there  is  no  quicker  or  cheaper  method. 

The  dimensions  of  the  barrels  vary  from  14  ins.  in  diameter 
.md  _'4  ins.  in  length  to  24  ins.  in  diameter  and  48  ins.  in  length. 

With  the  increased  demand  by  manufacturers  for  nickel- 
plating  equipments  the  tendency  has  been  to  use  larger  tanks 
and  these  require  anodes  of  increased  dimensions.  To  meet 
these  conditions  properly  many  arrangements  have  been  tried, 
the  usual  ones  being  to  crowd  a  large  number  of  plates   into 


the  tanks  or  to  use  irregular  forms  of  anodes  with  cumber- 
some attachments.  These  experiments  led  to  the  invention 
of  anodes  having  elliptical  cross-sections  by  the  Hanson  & 
Van  Winkle  Company,  and  where  its  mechanical  electroplating 
apparatus  is  used  the  free  ends  of  the  elliptic  anodes  are 
curved  as  shown.  It  is  obvious  that  these  curved  elliptic  anodes 
are  practically  equi-distant  fjom  the  work  at  all  times,  for  they 
practically  surround  the  barrel  or  basket,  while  their  peculiar 
shape  and  relatively  small  cross-section  permit  of  a  much  more 
even  distribution  of  the  metal  and  a  better  circulation  of  the 
solution.  _Two  speeds  are  provided  for  the  mechanical  electro- 
plater,  the  high  speed  being  used  where  the  articles  to  be  plated 
are  without  sharp  edges  and  can  be  tumbled  very  rapidly. 
The  slower  speed  is  used  for  more  delicate  work. 


High  Voltage    Switch  and  Circuit  Breaker 

The  Kelman  high-voltage  switch  and  circuit  breaker,  illus- 
trated herewith,  is  the  result  of  careful  research  and  rigid  tests 
under  all  conditions  arising  in  constant  service  on  systems  of 
large  capacity.  The  switch  is  made  with  any  number  of  poles 
desired,  each  in  a  separate  tank,  and  with  a  double  horizontal 
break  in  each.  The  fixed  contacts  are  mounted  on  porcelain 
insulators  of  special  design,  giving  very  high  instdation  and 
ample  mechanical  strength,  the  insulators  being  mounted  on  a 
wooden  support  placed  well  down  in  the  oil.  The  movable 
contacts  are  attached  to  a  rod  of  treated  wood,  and  between 
this  rod  and  the  operating  mechanism  is  a  porcelain  insulator. 
The  leads,  which  are  thoroughly  insulated  with  varnished  cam- 
bric, are  brought  out  through  the  cover  in  porcelain  tubes  ex- 
tending well  above  the  surface. 

The  operating  mechanism  consists  of  a  simple  arrangement 
of  levers,  perfectly  counterbalanced,  making  the  switch  or  cir- 
cuit breaker  very  easy  to  operate.     The  contact  blades  are  part 


HIGH-VOLTAGE  SWITCH. 

of  a  simple  pantograph  by  means  of  which,  while  the  move- 
ment of  the  operating  mechanism  is  in  a  vertical  direction,  the 
break  is  in  a  horizontal  direction  and  occurs  well  down  in  the 
oil.  The  circuit  breaker  is  the  same  as  the  switch,  except  for 
the  addition  of  the  tripping  mechanism,  and  springs  for  open- 
ing the  breaker  when  tripped.  The  tripping  mechanism  is 
very  simple  in  design  and  is  so  made  that  it  is  necessary  for 
the  trip  coils  to  exert  only  a  slight  pull  to  release  it  while  at 
the  same  time  it  is  secure  against  accidental  opening.  It  cannot 
be  held  in  a  closed  position  when  an  overload  or  short  circuit 
exists  on  the  line,  as  the  instant  contact  is  made,  the  action  of 
the  trip  coils  disconnects  the  handle  and  the  breaker  opens. 

.\  radical  departure  from  the  general  pr.actice  of  using  ex- 
pensive series  transformers  in  the  line  and  energizing  the  trip 
coils  from  their  secondaries,  is  made  in  placing  the  trip  coils 
directly  in  the  line,  the  movable  core  being  thoroughly  insu- 
lated from  the  tripping  mechanism.  For  star-connected  (ys- 
tems  a  coil  is  placed  on  each  leg  of  the  circuit,  any  one  of  whicll 
will  trip  the  breaker  in  case  of  trouble  on  that  wire  only.  For 
dclta-coimected  systems  two  coils  only  are  necessary  with  each 
breaker. 

This  is  probably  the  first  high-voltage  circuit  breaker  to 
be  operated  by  means  of  trip  coils  placed  directly  in  the  line, 
dispensing  with  the  need  of  series  transformers.     All  parts  are 
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accessible.     The  entire  construction  is  such  that  repairs  can  be 
made  in  the  shortest  possible  time. 

These    switches    and    circuit   breakers    are    manufactured    by 
J.  X.  Kelman.  Los  Angeles,  Cal. 


capacity  for  the  testing  of  these  insulators  intended  for  ex- 
tremely high  voltages  upon  which  the  Lima  Company  is  con- 
centrating its  attention. 


The   Electric    Soldering  Iron. 

In  order  to  heat  the  tip  of  a  soldering  copper  electrically  one 
must  depend  upon  the  thermal  conductivity  of  the  metal,  which 
means  that  the  heating  element  must  be  raised  to  a  temperature 
somewhat  in  excess  of  the  required  temperature  of  the  tip — 
about  550  degs.  Fahr.  In  the  Economy  electric  soldering  iron, 
illustrated  herewith,  the  heating  element  is  a  wire  of  special 
alloy  insulated  with  mica.  It  is  so  placed  in  a  hollow  section 
of  the  copper  that  the  heat  produced  is  rapidly  conducted  to 
the  tip  of  the  iron  with  the  minimum  amount  of  loss.  The 
temperature   elevation   of   the   heating  element   above   the   tem- 


ECOXOMV    ELECTRIC    SOLDERING    IRON". 

perature  of  the  tip  being  low  the  useful  life  of  the  iron  is 
long.  Moreover,  the  surface  for  radiating  the  heat  being 
properly  proportioned  for  the  power  normally  consumed  in  the 
heating  element,  the  temperature  of  the  tip  cannot  rise  above  a 
certain  safe  value,  even  when  the  iron  is  left  in  circuit  con- 
tinuously. Each  iron  is  equipped  with  flexible  leads  of  the 
best  approved  cord,  the  terminals  of  which  are  brazed  directly 
to  the  heater.  The  plug  to  which  the  other  terminals  are  at- 
tached is  also  of  an  approved  form,  and  it  is  stated  that  the 
entire  construction  has  been  approved  by  the  fire  department. 

This  type  of  iron  is  being  put  on  the  market  by  the  electri- 
cal department  of  the  Art  Machine  Company.  Fulton  Street. 
Brooklyn.  X.  Y. 


Insulators  for   High   Potentials. 

The  insulator  shown  herewith,  made  by  the  Lima  Insulator 
Company,  of  Lima,  X.  Y.,  is  intended  for  use  on  lines  carrying 
electrical  energy  at  pressures  of  100.000  to  150.000  volts.  They 
have  been  designed  and  patented  by  Mr.  F.  M.  Locke  for  service 
above  the  loo.ooo-volt  potential.     They  have  been  tested  up  to 


INSULATOR    FOR    HIGH     PflTENTIALS. 

300,000  volls  with  heavy  spray  without  arcing  and  without 
showing  the  usual  static  stresses,  and  are  approved  as  efficient 
by  electrical  engineers  for  this  class  of  work.  Mr.  Locke  has 
installed  at   Lima.   X.   V..  a   450.000  volt  transformer  of  large 


Automatic   Mechanical   Coal   Shovel. 


The  accompanying  illustration  shows  the  Caldwell  automatic 
mechanical  coal  shovel,  brought  out  by  the  Sarco  Fuel  Saving 
&  Engineering  Company,  Cedar  and  West  Streets,  Xew  York. 
L^nlike  other  stokers  on  the  market,  the  shovel  strews  the  coal 
on  the  grate  much  after  the  manner  of  hand  firing.  A  re- 
ciprocating arm  deposits  small  charges  of  coal  on  an  apron 
in  front  of  a  pendulous  shovel,  the  edge  of  which  swings 
close  to  the  bottom  of  the  apron.  The  shovel  is  drawn  back- 
ward by  a  cam  and  tappet  to  a  point  of  release,  when  it  is 
swung  swiftly  forward  under  the  action  of  a  spring.  In  pass- 
ing, the  shovel  swipes  the  coal  lengthwise  a  distance  depend- 
ing upon  the  tension  of  the  spring  onto  the  grate.  .A  stronger 
degree  of  tension  is  imparted  to  the  spring  at  each  throw  by  a 
simple  rriechanisni  so  that  the  coal  is  thrown  at  each  throw  to  a  cor- 
respondingly farther  distance  upon  the  grate.  The  change  from 
greatest  to  least  tension,  as  well  as  the  many  intervening  degrees 
of  tension,  is  made  automatically.     With  an  allowance  of  one 


AITOMATIC     MECHANICAL    COAL    SHOVEL    FOR    BOILERS. 

shovel  to  about  each  3  ft.  width  of  furnace,  the  result  is  said 
to  be  a  very  uniform  distribution  of  the  coal  to  all  parts  of 
the  grate  regardless  of  its  length  or  width.  It  is  evident 
from  the  above  description  that  the  shovel  bears  no  relation 
whatever  to  the  grate  and  hence  differs  radically  from  the 
usual  stoker.  Its  function  is  merely  to  replace  hand  firing  by 
mechanical  firing  and  any  type  of  grate  whatever  may  be  used 
in  the  furnace.  Cleaning,  ash  removal,  etc..  are  performed 
exactly  as  in  the  case  of  hand-fire<l  furnaces.  The  shovel  is 
adapted  for  all  kinds  of  coal,  from  the  best  to  the  poorest,  and 
is  especially  useful  in  firing  the  smaller  sizes  of  anthracite. 
Inasmuch  as  the  same  size  and  number  of  doors  are  furnished 
as  in  hand  firing,  the  latter  can  be  resorted  to  at  any  moment. 
The  shovels  may  be  operated  from  a  motor  or  steam-driven 
shaft  as  in  the  case  of  mechanical  stokers. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE.— Commercial  activity  was  gener- 
ally satisfactory,  and  negotiations  for  fall  and  winter  trade 
show  no  loss  of  confidence  as  to  the  future.  At  a  few  points 
the  weather  has  not  favored  crops.  Extremes  of  abundant 
moisture,  cool  weather,  or  continued  drouth  arc  noted  in  dif- 
ferent sections,  causing  improvement  in  some  instances,  ar- 
resting development  in  others,  and  in  places  working  damaijc 
of  a  more  or  less  serious  character.  Fall  jobbing  trade  has 
improved  at  most  large  centers,  yet  there  is  a  noticeable  under- 
current of  conservatism  in  buying.  Several  New  England 
mills  lack  adequate  water  power  because  of  the  prolonged 
drouth,  and  the  money  market  retards  numerous  undertakings. 
Collections  are  also  slower  in  some  cases  because  of  the 
financial  situation.  Railway  earnings  thus  far  reported  for 
August  exceed  last  year's  figures  by  7.!  per  cent,  and  foreign 
commerce  at  the  port  of  New  York  for  the  week  shows  gains 
of  $5,211,691  in  imports  and  $874,571  in  exports  as  compared 
with  the  corresponding  week  last  year.  The  metal  markets 
experienced  no  particular  changes  during  the  week.  New 
business  in  structural  material,  mostly  for  bridge  work,  is 
good,  and  further  heavy  orders  are  pending.  Demand  for 
steel  rails  was  slack.  The  slowness  of  collections,  particu- 
larly from  the  railroads,  is  a  source  of  complaint  throughout 
the  entire  iron  and  steel  trade.  Copper  is  lower.  Electrolytic 
is  quoted  at  as  low  as  17;^  cents,  which  quotation  is  1  cent 
per  pound  under  the  figures  at  this  time  last  year.  Some  busi- 
ness was  done  with  Europe,  where  stocks  arc  said  to  be  short, 
but  domestic  trade  is  light.  Consumption  here  has  declined, 
and  it  is  stated  that  producers'  stocks  are  very  heavy.  The 
closing  quotations  are:  i834c.  for  Lake;  i7-)4c.  for  electro- 
lytic and  i7J4c.  for  casting  stock.  Bradstreet's  reports  167 
business  failures  during  the  week,  against  153  in  the  week 
previous  and  138  in  the  corresponding  week  last  year. 

INSULATED  WIRES.— A  series  of  articles  on  insulated 
wire  manufacture  is  appearing  in  the  India  Rubber  World, 
from  the  pen  of  a  "practical  man."  The  following  passage  is 
of  interest  to  users  of  wires  and  cables :  "The  chemist  is  of 
the  greatest  value  in  disclosing  adulterations  when  they  occur 
in  the  various  minerals  used  in  compounding.  He  can  tell  you 
a  whole  lot  about  percentages  of  resins  in  new  gums,  and  has 
assisted  materially  in  the  selection  of  such  as  are  peculiarly 
suitable  for  wire  insulation.  To  him  are  sent  samples  of  all 
the  factory  compounds,  that  the  percentage  of  free  sulphur 
and  acetone  extract  may  be  of  record.  He  is  also  interested 
in  the  specific  gravity  of  each  compounded  stock,  and  knows 
to  what  extent  a  given  gum,  or  mineral,  or  shoddy,  affects  its 
insulation  qualities,  elasticity  and  durability.  Always  he  has 
to  keep  in  mind  that  compositions  that  do  not  make  for  good 
insulation  are  of  no  value  in  this  business,  however  great  their 
(|ualifications  in  other  directions  may  be.  Consequently  he 
favors  compounds  containing  zinc,  lime,  magnesia,  antimony, 
penlasulphide,  etc.,  because  they  tend  to  improve  insulation. 
His  laboratory  experience  makes  him  acute  in  diagnosing 
hard  eases.  An  illustration ;  A  superintendent  went  to  his 
chemist,  much  perturbed  because  a  certain  standard  stock  had, 
in  less  than  a  year's  use  on  wire,  shown  marked  signs  of  de- 
terioration. Review  of  the  history  of  the  compound  checked 
up  all  right  to  a  date  when  a  new  gum  costing  somewhat  less 
than  the  first  used  had  been  substituted.  Early  samples  and 
electrical  tests  had  been  satisfactory,  but  cliemical  analysis 
now  discovered  an  unusual  percentage  of  free  sulphur  in  the 
insulation,  and  that  the  new  gum  contained  a  large  proportion 
of  resin.  In  view  of  the  fact  that  the  compounder  could  not 
have  leased  his  formula  on  the  possible  resin  in  the  gum,  the 
cliemist  suggested  that  the  extra  resin  had  absorbed  such  a 
proportion  of  the  sulphur  item  in  the  compound  as  to  leave 
an  insurticicnt  quantity  for  vulcanization ;  hence  it  followed 
that  the  insulation,  being  under-vulcanized,  lacked  the  one 
element  necessary  to  its  durability,  and  'perished'  prematurely." 


STEAM  RAILROAD  STATISTICS.— 1  hat  useful  publi- 
cation. Poor's  Manual  for  1907,  just  issued,  contains  2000 
pages,  and  its  statistics  of  the  American  railway  systems  for 
the  year  ending  1906  are  highly  interesting  and  instructive. 
The  average  receipts  per  passenger  per  mile  in  1906  was  2.01 1 
cents,  as  against  2.028  cents  in  1905.  The  average  revenue 
per  ton  per  mile  in  1906  was  0.766  cents,  as  against  0.784  cents 
in  1905.  The  total  length  of  steam  railroads  completed  on 
Dec.  31,  1906,  was  222,635.18  miles,  as  against  217,341.02  miles 
at  the  close  of  1905,  an  increase  of  5,294.16  miles.  The  actual 
construction  during  the  year  was  5.516.70  miles,  but  the  net  in 
crease  was  smaller  owing  to  mileage  abandoned,  transferred 
to  side  track,  or  equipped  with  electricity.  The  increase  in 
bonded  debt  during  1906  was  $425,845,877,  the  total  funded 
debt  of  the  steam  railroads  of  the  United  States  being  $7,- 
851,107,778  at  the  close  of  1906,  as  against  $7,425,261,901  at  the 
close  of  1905.  The  increase  in  capital  stock  was  $364^452.151, 
total  stock  at  the  close  of  1906  being  $7,106,408,976,  as  against 
$6,741,956,825  at  the  close  of  1905.  The  total  increase  in  liabil- 
ities of  all  kinds,  including  stock,  mortgage  bonds,  real  estate 
and  equipment  bonds  and  floating  debt,  was  $1,199,615,367. 
The  total  assets  of  the  steam  railroads  of  the  United  States 
at  the  close  of  1906  was  $i7,534,.38i,633,  an  increase  of  $1,241,- 
500,810.  The  surplus  of  assets  over  liabilities  was  $766,014,237, 
an  increase  of  $41,885,443  during  1906. 

THE  STEEL  TRADE  is  an  index  of  general  conditions. 
Mr.  C.  M.  Schwab,  discussing  it,  says:  "I  am  optimistic  and 
my  optimism  is  based  on  the  fact  that  during  the  past  30  y.'ars 
in  which  I  have  been  identified  with  the  steel  and  iron  business, 
there  has  been  a  constant  increase,  almost  year  by  year,  and 
it  is  not  going  to  stop  now.  Bear  in  mind  that  the  more  steel 
there  is  in  use  the  more  there  is  required.  It  takes  2,000.000 
tons  of  rails  each  year  to  replace  the  worn-out  rails.  Increased 
railroad  facilities  which  the  normal  growth  of  the  country 
requires  means  increased  demand  for  rails.  The  extension  of 
our  railroads  is  obviously  necessary,  and  the  increase  in  our 
steel-producing  capacity  follows  as  a  matter  of  course.  The 
increase  in  demand  will  most  assuredly  go  on,  and  those  who 
saw  1,000,000  tons  of  steel  used  in  1880.  14.000,000  tons  in  1900. 
and  nearly  25,000,000  tons  in  1907  will  live  to  see  the  time, 
not  so  many  years  hence,  when  we  shall  need  50,000,000  tons 
of  steel.  I  am  bullish  on  the  future,  extremely  bullish.  .\II 
records  in  the  steel  and  iron  trade  will  be  eclipsed  in  the  not 
too  distant  future.  Do  not  misunderstand  me.  We  may  have, 
we  shall  have,  recessions,  but  the  ultimate  result  is  never  in 
doubt.  There  will  be  continued  increase  in  demand  and  in 
crease  in  output." 

LARGE  C.A^R  SHOPS.— The  New  York  &  Queens  County 
Railroad  will  develop  a  tract  of  about  ten  acres  of  meadow 
land  on  the  north  side  of  Jackson  Avenue,  about  an  eighth  of 
a  mile  west  of  the  new  Flushing  bridge,  which  was  recently 
purchased  from  the  Dcgnoni  Contracting  Company.  It  is  the 
intention  of  the  company  to  spend  about  $250,000  in  establish- 
ing at  this  point  a  large  and  complete  storage  yard  and  repair 
shop  for  cars  in  Queens  Borough.  The  plant  is  to  care  for 
the  cars  on  the  Jackson  .'\venue.  Corona.  Jamaica  and  College 
Point  lines,  and  on  the  Whitestone  and  Bayside  cstensions 
when  completed.  These  lines  are  the  most  important  belonging 
to  the  company. 

McKESSON  &  ROBBINS,  of  New  York,  have  commis 
sioned  Dodge  &  Day,  engineers  and  constructors,  of  Phila- 
delphia, to  nuke  the  additions  to  their  present  power  plant. 
The  addition  will  include  a  new  engine,  generator  and  neces- 
sary ch.mgcs  in  the  piping,  wiring,  etc.  Messrs.  Dodge  &  Day 
made  a  report  on  power  requirements  for  this  concern  some 
time  ago.  and  the  preseiu  work  is  the  result  of  that  report" 

TROLLEY  IN  .\SIA. — .^n  American  consul  in  .\sia  writes 
that  permission  for  the  construction  of  an  electric  railw.iy  ha« 
been  granted  in  his  district.  The  length  of  the  proposed  lint- 
is  about  70  miles,  and  the  estimated  cost  is  about  $700,000. 
Details  can  be  obtained  from  the  L'.  S.  Department  of  Com- 
merce and  Labor,  Bureau  of  Manufactures. 
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BIG  CUT  IN  COPPER.— On  Tuesday  of  this  week,  the 
United  Metals  Selling  Company  reduced  its  quotation  on 
electrolytic  from  22  to  18  cents  a  pound.  -\t  the  same  time, 
Lake  copper  was  cut  to  18^  cents.  The  same  quotations 
were  announced  by  Phelps,  Dodge  &  Company.  Both  these 
concerns  have  adhered  to  the  quotations  announced,  when  the 
price  of  copper  was  cut  from  around  26  cents  a  pound  in  July, 
and  the  consequence  has  been  that  they  have  seen  the  metal 
accumulate  while  their  rivals  sold  at  reduced  prices  all  that 
the  narrow  market  would  take.  .  The  United  Metals  Selling 
Company,  which  markets  about  60  per  cent  of  the  copper 
output  of  this  country,  has  sold  very  little  copper  since  last 
February  and  March,  when  the  manufacturers,  fearing  a 
shortage  of  supply,  loaded  up  with  sufficient  metal  to  last,  as 
they  thought,  until  the  end  of  June.  About  that  time  the 
demand  from  the  consumers  began  to  fall  off,  and  the  metal 
then  contracted  for  by  the  manufacturers  has  lasted  them  ever 
since.  A  considerable  number  of  the  wire  and  sheet-metal 
makers  have  copper  enough  to  last  until  October,  it  is  thought, 
and  the  prediction  is  heard  that  the  selling  companies  may 
have  to  come  down  still  further  before  the  users  of  the  metal 
felt  inclined  to  buy  in  quantity.  It  was  said  at  the  office  of 
Phelps,  Dodge  &  Company  that  large  lots  of  electrolytic  copper 
had  been  sold  for  September  delivery  at  18  cents,  and  that  the 
offer  held  good  for  October  delivery.  The  largest  part  of  the 
copper  sold  at  this  figure  is  for  export.  On  the  New  York 
Metal  E.xchange,  copper  was  quoted  on  Tuesday  at  lyyi  to 
iS  cents   for  Lake  and  17J4  to  17^   for  electrolytic. 

POWER  IN  SOUTH  CAROLINA.— Dr.  \V.  Gill  Wylie, 
president  of  the  Southern  Power  Company,  has  been  South  in 
conference  with  Mr.  W.  S.  Lee,  vice-president  of  the  company. 
Dr.  Wylie  says  it  is  impossible  for  the  Southern  Power  Com- 
pany to  develop  power  quickly  enough  for  the  demand.  The 
45,000  electrical  horse  power  of  the  Catawba  and  Great  Falls 
stations  has  already  been  contracted  for  and  new  calls  for 
power  are  received  almost  daily.  He  says  all  the  men  that  can 
be  advantageously  worked  are  now  busy  at  Rocky  Creek,  S.  C, 
and  that  the  output  of  this  plant  will  be  double  that  at  Ninety 
Nine  Islands,  S.  C,  on  the  Broad  River.  When  the  Rocky 
Creek  plant  is  completed  the  company  will  in  a  measure  be  able 
to  supply  the  demand  of  cotton  mills  in  North  and  South 
Carolina  for  power,  and  will  give  more  time  to  the  develop- 
ment of  the  smaller  power  sites  at  Fishers  Creek,  Watteree, 
etc.,  which  in  all  totals  about  150,000  hp.  The  Southern 
Power  Company  is  selling  its  output  at  $20  a  hp-year,  which 
is  only  half  that  the  mill  owner  is  paying  for  service  to-day. 
.■\n  idea  of  what  this  means  may  be  got  by  estimating  the  total 
capacity  of  the  mills  in  North  and  South  Carolina  at  200,000 
hp,  for  which  the  mill  owners  have  been  paying  $8,000,000, 
but  with  the  power  at  $20  a  hp-year  a  net  saving  of  $4,000,000 
per  annum  will  be  made  in  these  two  ?tates,  which  will  cut 
some  figure  in  the  competition  with  Northern  mills. 

AMERICAN  ELECTRICAL  WORKS.— It  is  announced 
that  the  .\merican  Electrical  Works  at  Phillipsdale  is  to  be 
enlarged,  the  E.  K.  Watson  Company  having  just  received  the 
contract  for  the  erection  of  three  large  buildings  and  a  175-foot 
chimney.  The  erection  of  these  additional  buildings  on  the 
Scekonk  has  been  made  necessary  by  the  Washburn  Wire  Com- 
pany's intention  to  vacate  the  present  .\uburn  buildings,  re- 
cently purchased  by  the  General  Fire  Extinguisher  Company. 
The  Washburn  Wire  Company  is  a  subsidiary  company  of 
the  American  Electrical  Works  and  the  location  chosen  is 
close  beside  that  of  the  latter  company.  The  new  buildings 
will  include  a  wire  mi!!  164  feet  long,  71  feet  wide  and  two 
stories  in  height,  an  annealing  mill  go  feet  long  and  84  feet 
wide  and  one  story  in  height,  and  a  large  boiler  house  150 
feet  long  and  50  feet  in  wHth.  In  conjunction  with  this  a 
brick  smokestack  will  be  erected  which  will  be  173  feet  in 
height  with  a  flue  of  y'/i  feet.  The  wire  mill  is  to  be  of 
standard  mill  construction  with  a  steel  truss  roof  so  as  to  have 
a  clear  span  and  the  building  will  contain  many  wire  doors 
in  order  to  furnish  an  abundance  of  light.  All  the  modern 
iippliances  will  go  into  the  construction,  including  up-to-date 
•initary  accommodations.  The  boiler  house  will  have  a  steel 
russ  rofif  supported  on  steel  posts  with  a  12-inch  curtain  wall. 

OOWNIEVILLF.,  CAL.,  POWER— Work  has  commenced 
on  a  large  dam  at  Gold  Lake  for  the  Sierra  Mercantile  Mining 
&•  Power  Company,  a  corporation  that  proposes  to  furnish  power 
to  operate  a  short  line  electric  railroad  between  Marysville  and 


Reno,  through  the  Yuba  pass.  A  similar  dam  is  to  bt  con- 
structed at  Long  Lake,  in  Plumas  County,  and  the  pipe  will  be 
laid  down  Gray  Eagle  Creek,  which  will  converge  at  the  power 
plant  with  a  similar  pipe  line  down  Fraser  Creek  from  Gold 
Lake,  where  all  the  waters  will  be  combined  and  utilized.  The 
contour  of  the  ground  permits  of  this  being  done  with  facility. 
There  is  no  record,  it  is  claimed,  of  any  fall  equaling  this  yet 
in  any  electrical  construction,  and  it  will  require  but  a  small 
volume  of  water  to  accomplish  under  such  tremendous  head 
results  that  would  require  many  times  larger  volume  of  water 
under  lower  pressure.  The  power  plant  will  be  located  on 
the  Feather  River,  near  Denton,  on  the  line  of  the  Western 
Pacific  Railroad.  In  addition  the  company  owns  the  waters  of 
the  Four  Bear  Lakes  and  Long  Lake  in  Plumas  County.  These 
waters  are  situated  about  2000  feet  above  the  power  plant,  and 
six  miles  distant.  The  combined  waters  of  these  lakes  are 
capable  of  generating  about  20,000  hp. 

WESTERN  ELECTRIC  AND  COPPER.— The  Western 
Electric  Company  is  alleged,  in  the  Boston  Advertiser,  to  have 
been  largely  responsible  for  the  change  in  sentiment  among 
the  copper  consumers.  The  American  Brass  Company  furnishes 
the  bulk  of  the  copper  wire  for  the  Western  Electric  Company 
and  it  had  covered  that  company's  prospective  wire  requirements 
with  the  metal  up  to  July  I.  The  Western  Electric  Company, 
however,  last  June  cancelled  all  its  wire  orders  and  left  the 
.\nierican  Brass  Company  with  more  copper  on  hand  than  it 
needed.  The  result  was  that  the  company  immediately  asked  the 
refineries  to  defer  shipments,  a  situation  which  disarranged  plans 
all  along  the  line.  The  Edison  Company,  of  Boston  which  uses 
about  1,000,000  pounds  of  copper  a  year  in  its  finished  form,  will 
not  be  in  the  market  as  a  purchaser  of  copper  again  this  year. 
Early  in  March  the  company  purchased  about  450.000  pounds 
of  finished  copper  at  high  prices  which  places  its  supplies  in 
such  a  position  that  no  further  copper  will  be  needed  until  the 
new  year. 

LIGHTING  IN  SAN  FRANCISCO— The  Board  of  Super- 
visors of  San  Francisco  have  awarded  the  contract  for  furnish- 
ing light  to  the  municipality  to  the  San  Francisco  Gas  & 
Electric  Company.  The  rates  arc  as  follows  :-^Each  separate 
gas  lamp  per  night,  $0,087.  For  each  separate  arc  lamp  per 
night.  $0.20713.  P'or  gas  for  public  buildings  per  1000  cubic 
feet,  $0.60.  For  electric  energy  for  public  buildings  and  for 
motor  purposes,  per  kilowatt  hour,  $0.04.  The  company  is  to 
light  the  streets  with  no  less  than  4210  gas  lamps  and  j6ib 
electric  arc  lamps  or  more.  Of  the  arc  lamps  1366  shall  burn 
all  night  and  250  may  be  extinguished  at  midnight,  but  only 
with  the  Supervisor's  consent.  The  total  payments  made  to 
the  company  must  not  exceed  the  amount  of  the  appropriation, 
$275,000. 

.\  L.-XRCE  SIGN. — One  of  the  largest  electric  signs  in  the 
world  has  just  been  erected  by  the  Oliver  Chilled  Plow  Works 
at  South  Bend,  Ind.  This  sign  surmounts  the  plow  com- 
pany's new  five  story  warehouse,  extending  the  entire  length 
of  the  building,  a  distance  of  250  feet.  The  highest  point  in 
the  letters  in  the  trade-mark  portion  of  the  sign  is  at  the 
center.  42  feet  above  the  base  line,  and  the  letters  in  the  word 
"Oliver"  and  "Works"  are  each  81  feet  high  and  14  feet  wide. 
The  trade-mark  is  also  shown  in  a  plow  59  feet  in  length. 
A  total  of  3200  lamps  is  required  to  properly  illuminate  this 
mammoth  sign  and  the  light  sent  out  casts  its  rays  over  the 
entire  quarter  of  the  city  in  the  neighborhood  of  the  Oliver 
factory. 

KANSAS  CITY  ENGINEERING.— The  engineering  firm  of 
Burns  &  McDonald  has  removed  its  offices  from  the  Dwight 
Building  to  821-3  Scarritt  Building,  Kansas  City,  Mo.  At  its 
new  location  it  is  desirous  of  securing  new  editions  of  all 
trade  catalogues  that  bear  on  waterworks,  sewers  and  electric 
lighting  and  power.  It  has  recently  received  bids  for  sew- 
ers at  I'-aycttcville,  .^rk..  and  -s  now  preparing  plans  and  speci- 
fications for  the  remodeling  of  the  waterworks  at  Concordia, 
Kan. 

EXPORTS  TO  GERMANY.— In  July,  1906,  the  value  of 
.■\inerican  electrical  apparatus  exported  to  Germany  was 
$20,992  •.  in  July,  1907.  it  was  $20,906.  The  corresponding  values 
of  electrical  machinery  were  $4,321  and  $5,495. 

DEVELOPMENT  IN  INDIA— The  Bombay  Government 
is  granting  a  license  to  Killick,  Nixon  &  Co.,  of  Bombay,  for  the 
supply  of  electrical  energy  for  all  purposes,  including  traction, 
in  the  cantonments  of  Poona  and  Kirkee. 
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FOVVKR  l.\  IHIi  S11-:RR.\S.— With  regard  to  tlic  new 
))lai)s  just  noted  for  oi)erating  the  Sacramento  Division  of  the 
SoiUherri  Pacific  by  electricity,  the  following  dispatch  from 
.Stockton,  Cal.,  has  special  interest :  "Tht  unlimited  manner  in 
which  -money  is  being  spent  on  the  construction  of  what  is 
now  known  as  the  Stanislaus  Electric  Power  Company  System 
in  Tnolumne  comity  has  led  to  the  belief  that  the  Southern 
Pacilic  Railroad  officials  arc  preparing  to  operate  their  trains 
by  electricity.  They  have  been  quietly  working  on  the  proposi- 
tion for  months  under  cover,  but  the  tip  is  out  here  that  the 
railroad  owns  all  four  of  the  big  Sierra  systems.  For  months 
money  has  been  spent  in  Tuolumne  county  in  large  sums.  Some 
assert  that  the  expenditures  on  the  new  power  line  have  already 
reached  over  $3,000,000.  The  work  has  been  carried  on  regu- 
larly on  a  most  expensive  scale.  Large  reservoirs  are  being 
constructed  and  a  costly  power  line  is  being  completed.  Large 
lowers  will  be  used  instead  of  the  usual  poles.  It  is  estimated 
that  $10,000,000  will  be  spent  on  this  undertaking  alone.  While 
it  has  been  surmised  that  the  Southern  Piicilic  has  had  in  view- 
suitable  points  for  establishing  large  electric  plants,  it  has  only 
just  become  known  that  work  was  being  carried  on  with  that 
end  in  view.  The  four  large  systems  will  be  located  as  follows : 
One  just  east  of  Sacramento,  the  second  in  Tuolumne  county, 
the  third  in  Fresno  county  and  the  fourth  in  Kern  county. 
The  latter  will  supply  power  for  the  southern  part  of  the 
state,  while  the  others  will  give  power  for  the  n'orthern  part  of 
California,  as  well  as  all  of  the  branch  lines  in  this  state.  It 
has  been  learned  that  E.  H.  Harriman  has  plans  for  a  fifth 
.station  in  the  Sierra,  west  of  Lake  Tahoe,  to  supply  power  for 
the  trains  crossing  the  mountains.  About  $6,000,000  is  to  be 
<-xpendcd  on  this  plant.  It  will  be  located  on  the  Rubicon 
River,  which  empties  into  the  .American  River,  and 
will  supply  the  Lake  Tahoe  Railroad.  It  will  be  known 
as  the  Rubicon  Power  &  Water  Company,  and  has  al- 
ready a  permit  from  the  Bureau  of  Forestry,  which  controls 
the  reserve  in  the  canon.  This  particular  system  will  also 
bring  power  to  Stockton,  Sacramento,  Marysville,  Oakland 
and  other  points.  When  all  of  these  plants  arc  completed  the 
Southern  Pacific  will  have  an  exceptionally  strong  chain  of 
■electric  system-  throughout  California  and  can  supply  an  im- 
mense amount  of  power,  in  addition  to  operating  all  of  its 
railroads." 

GER.M.\X  TK.ADE  .VCTIVITY.— Lieut.  G.  L.  Carden,  of 
the  U.  S.  Revenue  Service,  has  been  investigating  German  trade 
conditions  with  a  party  of  .\merican  manufacturers  and  pro- 
fessors. The  two  principal  conclusions  reached,  in  which  a!', 
the  members  of  the  .\merican  party  agree,  are  the  extraor- 
■diiiary  prosperity  and  extreme  industrial  advancement  of 
Germany.  -Ml  of  the  thirty-five  works  visited  were  crowded 
with  orders,  some  of  them  having  orders  for  years  ahead. 
The  .\lsatian  Construction  Company  of  Mulhausen,  employing 
<jcoo  persons,  has  orders  until  late  in  191  o.  It  was  at  Mul- 
liausen  that  the  .-Vmericans  found  gas  engines  being  constructed 
up  to  3000  horse-power.  Lieut.  Carden,  who  visited  350  German 
works  in  1903  as  a  machinery  expert  for  the  St.  Louis  Ex- 
position, was  able  to  contrast  what  he  saw  during  his  present 
tour  with  what  he  saw  four  years  ago.  He  said  that  the  work- 
shop efficency  here  had  increased  almost  up  to  iOO  per 
cent,  the  manufacturers  everywhere  having  applied  .\merican 
methods  of  getting  the  highest  capacity  out  of  tools  and 
machines.  He  found,  however,  that  the  Germans  employ  fewer 
.\merican  machine  tools,  most  of  those  now  in  use  having  been 
made  in  Germany,  although  the  highest  class  .American  tools 
iire  still  imported.  The  feeling  among  the  manufacturers  of 
the  party  was  that  the  United  States  will  experience  difficulty 
in  beating  Germany,  and  that  the  .\merican  superiority  in 
systems  of  work  and  machinery  of  a  few  years  ago  has  well- 
nigh  been  overcome. 

WES'ITXGHOUSE  ELECTRIC— The  July  business  of  the 
Westinghonsc  Electric  &  Manufacturing  Company  was  con- 
siderably above  the  average.  The  latest  information  from  East 
Pittsburg  stated  that  the  railway  department  alone  showed  a 
record  for  orders  booked  approximating  about  $^,500,000. 
.'Xmong  these  were  two  of  more  than  ordinary  iiuportance.  The 
Brooklyn  Rapid  Transit  Company  contracted  for  400  electric 
railway  motors.  200  of  which,  of  200  horse-power  each,  are  for 
the  elevated  railroad  cars,  while  the  balance  of  60  horse-power 
each,  will  be  surface  car  equipment.  In  connection  with  the 
elevated  car  equipment,  the  company  will  also  furnish  the 
Westinghouse   multiple   unit   control.     The   other    large    order 


came  from  the  Schoepf  interests  of  Cincinnati,  which  control 
one  of  the  largest  urban  and  intcrurban  electric  railway  sys- 
tems in  this  CO.  iii.'y,  operating  cars  in  eastern  and  central  Ohio 
and  .'Oi  lliern  liiJiana.  I  his  order  includes  a  complete  equip 
ment  of  electrical  apparatus  for  24  sub-stations,  consisting  of 
rotary  transformers,  transformers  and  svvitchlxjard  appliances. 
as  well  as  four  Westinghouse  turbo-generators  aggre^aiiiii 
25.000  horse-power. 

SE.\TTLE  LIGHTING  PL.\.\T.— The  municipal  li^htin^ 
plant  of  Greater  Seattle,  now  supplying  energy  to  2000  incan- 
descent street  lamps  of  30  cp  each,  520  arc  lamps  of  20<w  cp.  in 
addition  to  lighting  all  municipal  buildings,  including  the  city 
haU,  police  station,  public  library,  water  stations,  public  school 
buildings  and  6691  private  consumers,  will  be  trebled  in  capacity 
by  Feb.  i.  The  lighting  plant  was  completed  in  January,  1906. 
when  the  street  lighting  contract  was  taken  over  from  the 
Seattle  Electric  Company,  the  1 1  street  lighting  circuits  being 
gradually  increased  until  now  there  are  24.  Establishment  of 
the  plant  was  made  possible  through  a  bond  issue  of  $840,000. 
The  constant  demand  for  an  increase  of  service  became  so 
insistent  that  a  bond  issue  of  $600,000  was  deemed  necessary 
in  order  to  bring  the  plant  up  to  the  requirements,  and  it  is 
from  this  issue  the  present  additions  will  be  made.  The  plant 
now  has  a  capacity  of  3000  kw  and  the  addition  of  two  new 
machines  will  increase  this  to  11,000  kw.  Half  of  this  increase 
in  capacity  will  be  available  by  the  first  of  the  year,  and  the 
remainder  a  month  later.  Mr.  L.  B.  Youngs  is  superin- 
tendent. 

.\PP.\R.-\TUS  FOR  I.\DI.\.— Liiited  States  Ccnsul-General 
W.  H.  Michael  writes  as  follows  from  Calcutta:  The  Punjab 
Government  has,  under  the  Indian  Electricity  .\ct,  granted  a 
license  to  the  Punjab  Power  .\ssociation  for  the  supply  of  elec- 
tricity to  the  city  civil  station  and  suburbs  of  Lahore.  In  the 
Government  order  granting  the  license  the  .\ssociation  is  stated 
lo  be  represented  by  the  following  gentlemen  :  Maj.-Gen.  Beres- 
ford  Lovett.  C.  B.,  C.  S.  I..  R.  E.,  of  Simla :  Sir  Thomas 
Highham,  K.  C.  I.  E.,  of  Clifton,  Bristol:  Mr.  W.  R.  Shaw,  of 
Upper  Xorwood.  London,  and  Prof.  C.  .A.  Carus-Wilson, 
of  Westminster,  London.  The  two  former  arc  retired  Indian 
orticials  who  had  long  service  in  this  country. 

WESTI.VGHOUSE  ORDERS.— A  large  contract  for  light- 
ing plant  at  Milan,  Italy,  has  been  allotted  to  the  Societe 
.■\iionyme  Westinghouse.  The  machinery  to  be  supplied  will 
include  5000-hp  steam  turbines,  with  three-phase  generators. 
.Another  Italian  order  has  been  received  from  the  Societe 
.Anonyme  d'Electricite  Rag.  Carlo  Zanichi  et  Cie..  of  Bergamo. 
Xorthern  Italy,  calling  for  the  installation  of  a  power  generat- 
ing station.  The  machinery  will  inchd.'  two  jooo-hp  turbo- 
alternating  sets,  three-phase.  The  Westinghouse  Company  has 
also  received  a  contract  in  competition  with  British  firms  for 
the  electrification  of  the  East  India  Railway  Company's  shops 
at   Lillooah.   British   India. 

NEW  PL.AXT  FOR  COLUMBUS.  OHIO.— Broad  plans  are 
said  to  be  contemplated  by  the  People's  Municipal  Power  & 
Light  Company,  which  was  incorporated  rii  -Aug.  15.  The  pro- 
moters expect  to  use  the  surplus  water  power  from  the  munici- 
pal storage  dam  north  of  the  city  to  operate  a  generating  plant, 
with  an  auxiliary  steam-power  plant  for  i:se  when  water  is  low. 
In  return  for  this  power  the  company  plans  to  furnish  energj- 
at  a  low  figure,  perhaps  five  cents  per  kilowatt-hour,  the  price 
for  which  the  city  contended  some  time  ago  with  the  Columbus 
Railway  &  Light  Company.  The  municipal  pole  lines  would  also 
be  utilized  by  the  company,  thus  eliminating  another  item  of  ex- 
pense. 

LOXG  DIST.AXCE  TELEPHONY.— .Advices  from  Boston 
state  that  the  .American  Telephone  &  Telegraph  Company  has 
opened  its  long  distance  line  between  Kansas  City  and  Den- 
ver, thus  closing  what  has  been  known  as  the  "gap"  between  the 
Eastern  and  Western  telephone  regions.  The  opening  of  this 
new  line,  however,  will  not  make  possible  a  coast-to-coast  tele 
phone  service.  In  fact,  the  new  route  will  be  almost  entirely 
used  for  local  long  distance  service  between  the  terminal  cities. 

XAPHTH.A-DRIVEX  DYNAMOS— The  Bureau  of  Manu- 
factures is  in  receipt  of  a  request  from  a  New  York  business 
man  that  he  be  placed  in  communication  with  firms  manufactur- 
ing naphtha  motors  with  ilynamo  attachment  for  electric  light- 
ing.    The  apparatus  is  to  be  shipped  to  Russia. 
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I  he  American  Telephone  &  Telegraph  Company  lias  no  lines 
in  the  extensive  Western  and  Pacific  States  territory  beyond 
Denver,  so  that,  while  it  would  be  physically  possible  to  get 
a  telephone  message  from  Denver  to  Seattle  or  San  Francisco, 
it  would  be  over  the  circuitous  routes  of  the  toll  lines  of  the 
various  local  Bell  companies,  thus  requiring  one  or  more 
relays.  At  the  present  time  telephone  communication  between 
Boston  and  Omaha,  which  is  a  little  further  West  than  Kansas 
City,  is  no  uncommon  occurrence  over  the  long  distance  wires  of 
the  .American  Telephone  Company.  As  matters  stand  to-day. 
even  were  a  long  distance  line  run  from  Denver  to  the  Pacific 
Coast,  it  would  not  be  possible  t<.  talk  from  Boston,  to  San 
Francisco  without  relays  unless  a  Pupin  circuit  does  it  in  the 
near  future. 

XORTHWESTERX  ELECTRICAL  COMPANY.— Accord- 
ing to  Seattle,  Wash.,  papers  a  large  electrical  manufacturing 
plant  will  be  erected  by  the  N'orthwestern  Electrical  Company,  in 
the  south  end  of  the  city,  somewhere  along  the  line  of  the  Inter- 
'  rban.  within  the  next  few  months.  The  articles  of  incorpora- 
tion have  been  taken  out.  The  capital  stock  is  $250,000.  and 
the  incorporators  are :  .\.  Chilberg,  E.  C.  Kilbourne.  Nelson 
Grimsley.  L.  B.  Steadman.  F.  A.  Ernst,  E.  W.  Forrester.  .\.  E. 
Ransom,  G.  E.  Smith.  S.  .\.  Flower.  The  company  takes  over 
all  the  patents,  property  and  rights  of  the  Seattle  Electrical 
Heating  &  Manufacturing  Company,  a  concern  that  has  been 
doing  business  for  some  time.  A.  E.  Ransom  has  been  retained 
as  general  manager  of  the  company,  and  J.  E.  Smith  will  be 
secretary  and  sales  manager. 

POWER  FOR  OREGON'.— It  is  stated  that  plans  have  been 
practically  completed  for  the  erection  of  a  $1,000,000  power 
plant  on  the  headwaters  of  the  Sandy  River,  a  few  miles  east  of 
Portland.  Ore.,  to  furnish  electric  power  for  the  United  Rail- 
ways, which  is  building  an  interurban  line  between  Portland 
and  Salem.  Negotiations  are  said  to  be  now  on  with  Eastern 
capitalists  for  the  purpose  of  financing  the  construction  of  the 
plant. 

Financial  Intelligence. 

THE  WEEK  IX  WALL  STREET.— The  stock  market  was 
-;rong  and  showed  some  disposition  to  respond  to  the  influence 
of  promised  relief  to 'the  money  situation  from  the  United 
Slates  treasury.  The  prospective  success  of  the  new  4'/^  per 
cent  issue  of  New  York  City  bonds  was  also  a  factor,  and  the 
(;eneral  list  was  not  influenced  materially  by  the  adverse  posi- 
tion of  the  New  York  local  traction  combination.  Metropolitan 
Street  Railway  touched  a  new  low  point  on  Friday,  going  to 
.^5,  several  points  lower  than  on  -\ug.  17.  when  it  made  its 
>i  nsational  drop  of  .'()  points  from  the  last  previous  sale  several 
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weeks  earlier.  The  weakii.--  was  explained  by  new  rumors  of 
a  receivership  for  the  New  \<<rU  City  Railway,  which  guaran 
'■es  a  7  per  cent  dividend  on  the  .Metropolitan  stock.  The 
Kick  stThsequently  recovered  some  of  the  loss.     Some  attcntioi; 


was  paid  to  the  speeches  made  by  Governor  Hughes  of  New 
York,  criticizing  hasty  methods  in  legislation  or  administration 
in  connection  with  business,  as  well  as  to  the  opinions  of  t!ie 
federal  judges  in  North  Carolina  and  .\labama,  wherein  the 
powers  of  the  national  courts  in  such  matters  as  the  con- 
troversies which  have  arisen  in  those  states  are  firmly  upheld. 
Trading  was  mainly  confined  to  a  few  leading  issues,  Reading. 
Union  Pacific  and  .Amalgamated  Copper  being  the  most  prom- 
inent in  the  active  list.  Electric  and  traction  stocks 
showed  firmness  and  strength,  most  of  them  closing  at  the 
highest  quotations  of  the  week.  General  Electric  made  a  net 
gain  of  6j-J  points:  Brooklyn  Rapid  Transit  sYz  and  Inter- 
borough-Metropolitan.  common  and  preferred.  iS,-^  and  ■/V^, 
respectively.  The  closing  quotations  of  Sept.  .^  are  given  in  the 
accompanying  table.  * 

ELECTRIC  LIGHT  EARXIXGS— Stone  &  Webster  report 
the  earnings  of  the  following  companies  for  the  montli  of 
June,  and  for  the  twelve  months  ended  June  30,  1907,  compared 
as  follows : 

EDISON*    ELECTRIC    ILLVMIXATING    COMP.VSV    OF    BROCKTON. 

Tune  gross S14.172  Sii.34ilnc.  S2.83' 

Tune  net 5.4/6  3.824   Inc.  1.652 

June    surplus    overcharges 4.065  3,083   Inc.  982 

12  months  gross 179.216  157,564100.  21.652 

1 2  months  net 67,771  49,391    Inc.  18.380 

12   months  surplus  overcharges...      58,584  40,629  Inc.  17,-955 

GALVESTON     ELECTRIC    COMPANY. 

June  gross    $36,520  $32,165   Inc.  $4,355 

.Tune  net 17,019  15.754   Inc.  1.265 

June    surplus    overcharges 12.853  11.587   Inc.  1,266 

12    months  gross 345,979  286,612   Inc.  59.367 

12    months    net 139.930  107,017   Inc.  32,9_i3 

12   months   surplus   overcharges...      89.930  57.017  Inc.  32,913 

HOUGHTON    COVNTV    ELECTRIC    LIGHT    COMPANV. 

Tune  gross  $15,570  $14,467  Inc.  $1,103 

June  net 5. 407  5,358  Inc.  49 

June    surplus    overcharges 2,594  •          2.546  Inc.  4.S 

12  months  gross 247.165  226.271  Inc.  20.S94 

12    months    net 123,456  116.736  Inc.  6,720 

12   months   surplus  overcharges...      89,705  82.986  Inc.  6.719 

HOUSTON    ELECTRIC   COMPANV. 

June  gross  $59,076  $51,138  Inc.  $7,918 

June  net   19.909  21.020   Dec.  1.1 11 

June  surplus  overcharges 8,883  10,955   T^ec.  2.072 

12  months  gross 634.521  558.301    Inc.  76.220 

12    months    net 221,290  211,655   Inc.  9,635 

12   months   surplus  .overcharges ,. .      94.310  82,906  Inc.  11,404 

JACKSONVILLE    ELECTRIC    COMPANV. 

June  gross $34,161  $26,846  Inc.  $7,315 

Tune    net     13.068  10.248   Inc.  2.820 

June    surplus   overcharges 9.213  6,823  Inc.  2,390 

12  months  gross 366,765  296,125   Inc.  70,640 

12    months    net 134.713  1 10.810  Inc.  23,903 

12   months   surplus   overcharges...  92.622  70,890   Inc.  21,7,32 

LOWELL   ELECTRIC   LIGHT  CORPORATION. 

June  gross    $23,401  $19,733   Inc.  $3,668 

June   net 7.021  4.384   Inc.  2.637 

June    surplus    overcharges 5.912  3.148  Inc.  2.7.64 

12  months  gross 294.952  267.547  Inc.  27.405 

12    months    net 11 2.5 17  99.982   Inc.  12.^35 

12  months  surplus  overcharges...  95,227  84,463  Inc.  10,764 

WHATCOM    COUNTY    RAILWAY    ft    LIGHT    COMPANV. 

June  gross $27,362  $20,310  Inc.  $7,052 

June    net    10.588  6.345  Inc.  4.243 

June  surplus  overcharges 3.931  2.586  Inc.  1.345 

12   months  gross 318.131  237.462  Inc.  8o.66q 

12    months    net 123.201  71.221  Inc.  51.980 

12    months   surplus  overcharges...  59.617  32.201  Inc.  27.416 

It  will  be  noted  that  there  was  a  good  increase  in  every  case. 

FIXAXCIAL  COX DITIOXS.— According  to  Edey.  Brown 
&  Sanderson,  the  bankers  and  brokers,  foreign  financial  author 
ilies  estimate  that  our  obligations  abroad  are  only  alxiut  one- 
fourth  as  large  as  they  were  at  this  time  a  year  ago,  and  con- 
sequently that  when  payment  is  made  for  this  year's  exports 
of  agricultural  and  manufactured  products,  the  net  proceeds 
in  excess  of  about  $loo,ooo,(XX)  can  be  placed  to  our  net  credit, 
whereas  last  year  at  this  time  in  the  neighborhfxid  of  $450.- 
000.000  would  have  been  required  to  cancel  our  obligations  to 
Europe.  If  the  foregoing  figures  are  only  reasonably  correct, 
it  is  easy  to  see  that  the  .-Kmerican  foreign  trade  i>osition  is 
remarkably  strong  and  will  enal)le  us  to  draw  heavily  upon 
Europe  if  the  occasion  should  arise,  provideil,  of  course,  that 
European  money  markets  at  the  time  would  warrant  such 
action. 

THE  GEXERAL  ELECTRIC  POWER  COMPAXY  of 
California,  .it  a  recent  meeting,  created  a  bonded  indebtedness 
of  $9,000,300  and  executed  a  deed  of  trust  to  the  Carnegie  Trust 
Cfimpany  of  Xew  York.  The  amount  is  staled  to  be  required 
for  the  development  of  the  company's  properties  for  the  trans 
niission  of  electric  power,  and  also  for  the  purpose  of  com 
pleting  the  Clear  Lake  and  Southern  Railroad  Company's  line. 
■|  he  bonds  arc  payable  in  gold,  iiiatrriiiK  in  thirty  yoars,  and 
bearing  interest  at  the  rale  of  5  per  cent  per  aniuini 


500 


ELECTRICAL      WORLD. 


Vol.  L,  No.  io. 


SPRINGFIELD,  MASS.,  UNITED.— The  annual  report  of 
the  United  Electric  Light  Company,  o£  Springfield,  Mass.,  for 
the  year  ending  June  30,  1907,  shows  that  the  company  enjoyed 
a  profitable  12  months.  In  summarized  form  the  report  com- 
pared  with   that   of   J906,   follows; 

1907.  1006.  Increase. 

Gross   $447,667  $380,839  $66,828 

Kxpciiscs     249,893  200,468  49.425 

Net      l'97.774  180,371  17.403 

Dividend  (8  per  cent)  .  .        80,000  80,000  

Surplus    117.774  100,371  17.403 

VV.  A.  Lincoln,  treasurer  of  the  company,  poinis  out  after 
the  payment  of  dividend,  interest  on  indcljtedness,  payments 
into  .sinking  fund  and  charging  off  for  depreciation,  the  sur- 
plus amounted  to  only  $7,000  to  $8,000.  The  fixed  charges,  he 
said,  total  .some  $31,000,  while  over  $70,000,  or  5  per  cent  of 
the  valuation  of  the  plant,  was  charged  off  to  depreciation. 
The  company  carries  a  floating  indebtedness  of  about  $300,000 
and  a  bonded  indebtedness  of  about  $200,000,  a  total  of  $500,- 
000.  The  plant  is  carried  on  the  books  at  $1,400,000,  and  has 
cost,  he  stated,  all  of  $2,000,000.  The  sum  of  $()00,o<X)  has  thus 
been  charged  off  to  depreciation  within  the  past  15  or  20  years, 
a  sum  probably  larger  than  the  total  amount  of  dividends  paid. 
At  present  the  company  has  under  way  improvements,  largely 
in  the  line  of  increased  power-producing  plant,  that  will  cost 
in  the  neighborhood  of  $200,000.  From  the  report  it  appears 
that  the  business  of  the  company  increased  about  17  per  cent 
within  the  year,  while  the  expenses  increased  some  24  per  cent, 
and  the  net  income  nearly   10  per  cent. 

CANADL^N  GENERAL  ELECTRIC— At  a  special  meet- 
ing of  the  shareholders  of  the  Canadian  General  Electric  Com- 
pany, in  Toronto,  on  Aug.  15,  the  capital  was  increased  from 
$5,000,000  to  $8,000,000.  .Mr.  Frederick  NichoUs,  second  vice- 
president  and  general  manager,  read  the  by-law  authorizing  the 
above  change.  Of  the  new  issue,  20,000  shares  were  to  be  7 
per  cent  preferred  stock.  Each  holder  of  the  old  preferred 
stock  was  given  the  option  of  selling  his  holding,  or  of  having 
it  redeemed  with  the  new  issue  of  this  description  of  stock. 
Mr.  Nicholls  said  that  the  company  liad  an  uninterrupted  share 
of  prosperity,  and  the  last  annual  report  contained  every  bal- 
ance sheet  of  the  corporation  for  the  past  16  years.  .\t  pres- 
ent their  company,  he  said,  had  $5,000,000  worth  of  work  on 
hand,  and  $5,000,000  in  liquid  assets.  The  directors  wanted  to 
apply  for  letters  patent  to  increase  this  stock  and  they  could 
finance  it  in  several  ways.  The  company  might  stop  taking  or- 
ders for  a  time,  and  its  $5,000,000  liquid  assets  would  thus  be 
worked  up.  He  thought  it  would  be  wiser  to  increase  the  capi- 
tal than  to  give  business  to  the  competitors  of  the  company. 
The  profits  last  year  were  over  $800,000,  and  this  year  it 
seemed  that  they  would  be  equally  good  or  better.  With  profits 
of  $853,000,  the  company  was  left  $713,000,  after  the  payment 
of  deferred  dividends.  Mr.  Nicholls  stated  that  he  had  received 
an  offer  from  England  for  the  whole  atuount  of  the  preferred 
stock  at  par,  but  he  thought  that  the  shareholders  of  the  com- 
pany might  want  it.  The  present  issue  of  preferred  stock  had 
to  be  redeemed  and  the  directors  desired  power  to  do  it. 

GENERAL  ELl-XPRIC- It  is  stated  that  stockholders  of  the 
General  Electric  Company  have  increased  no  less  than  24  per 
cent  in  nuinber  since  Jan.  i,  1907.  At  the  opening  of  the 
year  the  General  Electric  Company  liad  about  5400  stockholders. 
On  .Aug.  I  this  number  had  grown  to  6700,  a  gain  of  1300  in 
seven  months,  or  at  the  rate  of  about  200  per  month,  a  re- 
markable increase.  This  increase  is  due  in  part  to  the  January 
and  April  payments  of  50  per  cent  each  on  account  of  the  $10,- 
861,200  new  stock  offered  to  stockholders  in  the  early  part  of  last 
December.  It  is  also  to  be  attributed  to  liberal  investment 
buying  in  the  recent  decline  to  120,  at  which  price  the  stock 
yields  nearly  6^  per  cent.  On  Jan.  i,  the  average  number 
of  shares  of  General  Electric  stock  held  by  each  shareholder  was 
117.  On  Aug.  I  the  average  had  declined  to  95  shares  per 
stockholder.  The  company  has  a  considerable  potential  in- 
crease in  new  stockholders  in  the  subscribers  to  the  recent  issu..- 
of  $13,000,000  convertible  bonds,  which,  of  course,  will  become 
known  only  as  the  bonds  are  converted.  The  new  capital  re- 
quirements of  the  General  Electric  have  been  averaging  about 
$12,000,000  per  annum  in  the  last  few  years.  .\n  increase  of 
24  per  cent  is,  therefore,  of  the  greatest  importance  as  indi- 
cating a  broadening  constituency  upon  which  the  company  may 
draw. 

SEATTLE  ELECTRIC  REFUNDING.-The  Seattle  Elec- 
tric Company  has  filed  a  consolidation  and  refunding  mortgage 
for  $25,000,000  to  the  Old  Colony  Trust  Company.     The  mort- 


gage is  given  to  guarantee  a  new  issue  of  bonds  to  renew 
$5,000,000  worth  of  securities  issued  in  1900,  and  to  provide 
funds  for  construction  work  whenever  it  may  be  authorized  in 
the  future.  The  mortgage  covers  all  the  holdings  of  the  com- 
pany; The  Seattle  Electric  Company  has  been  spending  large 
sums  on  extensions,  and  the  new  work  has  cost  far  more  than 
the  earnings  of  the  corporation  can  cover.  The  company  has 
made  short-time  loans  to  pay  the  expenses  of  the  new  work, 
but  for  financial  reasons  desires  to  consolidate  all  its  obliga- 
tions in  a  single  mortgage  and  bond  issue.  By  the  terms  of  the 
mortgage  the  company  is  authorized  to  take  up  the  old  bonds 
and  issue  new  securities  bearing  5  per  cent  interest.  Then,  as 
money  is  needed  to  pay  the  expenses  of  new  extensions,  extra 
equipment  and  development  work,  bonds  may  be  issued,  with 
the  big  mortgage  as  security. 

AMERICAN  LIGHT  &  TRACTION.— The  privilege  of  sub- 
scription to  $1,500,000  6  per  cent  collateral  trust  notes  of  the 
company  at  par  and  interest  on  or  before  Sept.  14,  has  been 
ofifered  to  stockholders  of  the  American  Light  &  Traction  Com- 
pany. The  notes  will  be  dated  Oct.  i,  and  will  be  secured  by 
collateral  owned  by  the  company  of  more  than  double  the 
value  of  the  notes  issued.  The  notes,  which  are  payable  after 
two,  three  and  five  years,  from  date,  may  be  converted  into 
either  the  common  or  preferred  stock  of  the  company  at  par. 
Subscriptions  are  to  be  paid  as  follows :  One-third  of  the 
amount  on  Oct.  I  next;  one-third  on  Jan.  I,  1908,  and  one- 
third  on  .'\pril  I,  1908,  with  interest  at  6  per  cent  per  annum 
from  Oct.  I  next  on  deferred  payments,  but  any  subscriber 
may  pay  in  advance  of  the  dates  named  and  receive  interest 
from  date  of  payment. 

OHIO  TROLLEY  MERGER.— The  Ohio  Electric  Railway 
Company,  which  was  incorporated'  last  week  with  a  capital  of 
$25,000,000,  will  absorb  the  Indiana.  Columbus  &  Eastern,  the 
Cincinnati  Northern,  and  the  Lima  &  Toledo  Electric  railroads. 
VV.  Kclscy  Schopf,  head  of  the  Cincinnati  street  railway  system, 
is  president  of  the  Ohio  Electric  Railway  Company,  and  Ben- 
son E'oraker,  son  of  Senator  Foraker,  is  vice-president.  The 
lines  absorbed  include  the  old  Appleyard  line,  the  Columbus, 
London  &  Springfield,  the  Dayton.  Springfield  &  Urbana,  the 
Buckeye  Lake  and  other  lines  throughout  Ohio.  The  Elkins- 
Widener  syndicate  is  said  to  be  back  of  the  company.  Half 
of  the  new  capitalization  is  preferred,  on  which  dividends  are 
to  be  2  per  cent  until  1908.  3  per  cent  in  1909,  4  per  cent  in 
1910  and  5  per  cent  thereafter. 

KENTUCKY  MERGER  DOUBTFUL.— It  is  stated  from 
Louisville,  Ky.,  that  the  offer  made  to  the  stockholders  of  the 
Kentucky  Electric  Company,  viz.,  $175  for  their  stock,  has  been 
rejected  by  more  than  a  majority.  This,  if  true,  will  probably 
put  a  check  upon  the  merger  plans,  which  it  is  alleged  that  out- 
side parties  have  been  working  at  for  six  months  or  more  past. 
The  object  of  these  outside  parties  is  understood  to  be  to  con- 
solidate the  Kentucky  Electric  Company,  the  Kentucky  Heating 
Company,  the  Louisville  Gas  Company  and  the  Louisville 
Lighting  Company,  though  upon  what  basis  has  never  been 
made  known. 

FORECLOSING  TELEPHONE  MORTGAGE.— A  Roches- 
ter, N.  y.,  on  Aug.  28,  action  by  the  Security  Trust  Company 
to  foreclose  the  mortpages  against  the  L'niled  States  Indepen- 
dent Telephone  Company  and  the  Independent  Telephone  Secur- 
ities Company  was  started.  Service  for  the  telephone  company 
was  made  on  President  Thomas  \V.  Finucane.  and  for  the  se- 
curities company  upon  Fred  W.  Zoller,  secretary.  The  amount 
for  which  mortgages  are  held  against  the  telephone  company 
is  about  $15,000,000.  and  against  the  securities  company  about 
$1,500,000.  If  no  answer  is  made  by  the  defendant  companies, 
judgment  will  be  taken  and  the  sale  of  property  held  within  a 
few  weeks. 

DIVIDENDS.— The  Savannah  Electric  Company  has  de 
clarcd  its  semi-annual  dividend  of  3  per  cent  payable  October 
I.  on  the  preferred  stock.  The  Seattle  Electric  Company  has 
declared  its  semi-annual  dividend  of  3  per  cent  on  the  pre- 
ferred, payable  October  i.  The  Twin  City  Rapid  Transit 
Company  has  declared  the  regular  quarterly  dividend  of  iJi 
per  cent  on  the  preferred,  payable  October  I. 

ROCKLAND  LIGHT  &  POWER— The  Rockland  Light  & 
Power  Company,  of  Nyack,  Rockland  County.  New  York  State, 
was  authorized  by  the  Public  Service  Commission  in  the  second 
district  to  issue  a  general  mortgage  5  per  cent  30-year  gold 
bond  to  the  amount  of  $500,000,  out  of  a  total  authorized  issue 
of  $1,000,000. 
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EUFAULA.  ALA.— The  Eufaula  Gas.  Electric  Light  &  Power  Company 
has  disposed  of  its  plant  in' this  ccty-.  The  new  owners  .will  take  pos- 
session Sept.  1.  E.  E.  Mandoville.  of  Philadelphia,  Pa.,  will  be  at  iTie 
head  of  the  new  corporation. 

G.\DSDEX.  AL.\.— At  a  meeting  of  the  City  Council  on  Aug.  19  a 
petition  was  presented  by  the  "EtowaTi  Ligbt  &  Power  Company  asking 
fora  franchise  for  the  purpose  of  selling  energy  for  lamps  and  motors. 

MONTGOMERY.  ALA. — The  Alabama  Legislature  has  passed  a  law 
exempting  water  power  companies  from  taxes  for  ten  years.  This  is  in 
the  interest  of  a  number  of  power  schemes  that  are  pending  on  the  Tennes- 
see and  .Alabama  Rivers.  Tt  is  also  in  Ime  with  the  promotion  of  several 
plants  to  manufacture  lime  nitrogen,  which  also  has  been  exempted  for  the 
same  length  of  time. 

VALDEZ.  ALASKA. — Over  "^loo^ooo  has  been  subscribed  by  the  citizens 
of  \'aldez  toward  the  organizing  oT  the  Alaska  Home  Railway  Company 
for  the  purpose  of  building  an  electric  railway  from  Valdez  to  the  interior. 

HOT  SPRINGS.  ARK. — A  she  outside  of  the  city  limits  has  been 
chosen  for  the  electric  light  plant  to  be  erected  here. 

FRESNO.  CAU— The  iFresno  Home  Light  &  Power  Company,  recently 
incorporated  with  $250,000  capital  stock,  will  erect  a  $280:000  power  plant 
inthis  city. 

IPAS.ADENA,  CAL. — Opposition  has  already  manifested  itself  against  the 
proposed  issuance  of  bonds  lo  a  \'alue  of  $200,000  for  the  completion  of 
extensions  of  the  municipal  lighting  plant.  It  is  understood  that  the  $200.- 
000  is  to  be  used  exclusi\-tly  on  the  extension  of  the  electric  lighting  plant 
and  for  inaugurating  a  purely  commercial  system.  This  would  mean  the 
continuance  of  poorh-  lighted  streets  -».\-irh  an  incomplete  department  for 
handling  commercial  bus'mess. 

REDDING,  CAL.— William  Ellery.  of  San  Francisco,  has  filed  a  claim 
to  120.000  miner's  inches  of  water  of  the  McQoud  River.  Mr.  Ellery  con- 
building  a  dam  80  feel  in  hei^  and  diverting  the  waters  of  the  McCloud 
with  this  and  with  two  canals  on  the  east  and  west  banks  of  two  power 
houses. 

SAN  FRANCISCO,  CAL.— The  Bay  Counties  Railway  Company  is 
planning  a  branch  electric  railway  to  tap  Mill  Valley.  It  has  procured  a 
right  of  way  from  Tiburon  to  Alto  from  the  DifTenbach  estate  and  intends 
to  apply  for  a  right  of  way  in  Mill  Valley.  A  branch  line  will  also  lap 
Belvidcre  and  Tiburon. 

SAX  FRANCISCO.  CAL.— ITie  General  Electric  Power  Company,  of 
California,  at  a  meeting  held  Aug.  22,  authorized  a  bonded  indebtedness 
of  $9,000,000  and  executed  a  deed  of  trust  to  the  Carnegie  Trust  Company, 
of  New  York.  N.  Y.  The  proceeds  will  be  used  for  constructing  and  equip- 
ping the  Clear  Lake  &  Southern  Railroad  and  for  the  construction  of  ca- 
nals, reservoirs,  power  plants,  etc.  The  directors  of  the  company  are  Kent 
J.  Seymour,  Joseph  P.  Lucy,  Albert  H.  Elliott,  Albert  J.  Brown.  Harlow 
Hewctt.  Guy  C  Calden.  Harry  C.  Allen,  J.  W.  Dorsey.  \V.  F.  Snyder. 
A.  E.   Ladcwig  and  M.  £.  Logan. 

STOCKTON,  CAL.— The  Central  California  Traction  Company  has 
practically  completed  its  intcrurban  line  between  this  cit>-  and  Lodi  and 
■will  operate  cars  over  the  system  on  a  regular  schedule  early  in  September. 

A-<\PEN.  COL.— The  Colorado  Telephone  Company  will  build  a  toll 
line  from  this  place  to  Crested  Butte. 

DENXKR,  COL.— The  Denver  &  Interurban  Railroad  has  filed  a  mort- 
gage in  favor  of  the  Guaranty  Trust  Company,  of  New  York,  N.  Y.,  for 
$1,250.^00.  The  proposed  roail  will  i>c  41  miles  in  length,  and  will  ex- 
tend from  r)cnver  to  Louisville. 

TRINIDAD.  COL.— A  new  looo-hp  tngine  is  being  installed  in  the 
plant  of  the  Trinidad  Electric  Railway  Company,  at  a  cost  of  $30,000. 

B.VNTAM.  CONN. — Because  of  the  low  water  the  electric  light  com- 
pany at  Bantam  has  been  compelled  to  resort  to  steam  for  power  purposes 
throughout  the  day.     A   new  boiler   has  just  been  installed. 

HARTFORD.  CONN.— VVeMinghousc.  Church.  Kerr  &  Company,  of  New 
York.  N.  v..  have  necurrd  the  contract  for  erecting  a  steel  frame  and 
brick  addition  to  ihe  boiler  hou^r  extension  of  the  generating  station  on 
the  we'd   ■^idc  of   ihc  Connecticut    River  at  Dutch  Point. 

\VASMINGT<»N,  D.  C— Bids  will  be  received  until  Sept.  10  at  the 
Bureau  of  Supplier  and  Accounts,  Navy  Department,  Washington.  D.  C, 
for  furni<ihing  at  the  navy  yards  and  naval  stations  the  following  sup- 
plies: Boston.  Mass.,  schedule  261 — motor.  New  York.  N.  Y..  schedule 
24b — generating  sets;  schedule  j^o — electric  cable,  etc.;  schedule  264 — 
vr.ltmeters  and  ammeters.  Charleston,  S.  C,  schedule  258 — electric  cable 
and  supplies,  etc.;  schedule  261 — voltmeters,  etc.  Norfolk.  Va..  schedule 
25^— motor  generator.  St.  Augustine,  Fla..  schedule  248 — to  construct  an 
electric  tran«mis9ion  power  circuit  and  furnish  electric  power  at  the  wire- 
less telegraph  station.  Applications  for  proposals  khnuld  dr«ignate  the 
schedule  desired  by  number.     E.   B.   Rogers.  Paymaster  General,  V.   S.  N. 


JACKSONVILLE.  FL.V— Bids  wnl  be  received  until  Oct.  4  by  the 
Board  of  Trustees  of  the  Water  Works  and  Improvement  Bonds,  ad- 
dressed to  B.  F.  Dillon,  chairman,  for  furnishing,  set  up  in  running  order 
on  foundations  furnished  by  the  board  in  the  cit>'  electric  light  station, 
one  1500-kw  steam  turbogenerator,  one  50-kw  motor-driven  exciter.  Tur- 
bines to  be  run  condensing,  steam  pressure  at  boiler  150  lbs.,  no  superheat,. 
27  inches  of  vacuum.  Generator  to  be  of  the  revolving  field  tjpe,  3-phase, 
6o-cycle,  2300  volts.  Bidders  must  furnish  detail  blueprint  of  the  ma- 
chinery they  propose  to  furnish,  with  complete  specifications  and  guar- 
antee of  efficiency.  For  further  information  apply  to  K.  N.  Ellis,  super- 
intendent. 

AMERICUS,  G.\. — The  Americus  Railway  &  Light  Company,  recently 
oiganized  with  a  capital  of  $250,000.  has  taken  over  the  entire  plant  of 
the  present  light  company  and  intends  rebuilding  it  and  equipping  it  with 
new  machinery. 

ATLANTA.  GA. — In  the  face  of  considerable  opposition  the  Southerir 
Bell  Telephone  Company  has  been  granted  a  franchise  for  a  period  of  33. 
years.  Provision  has  been  made  for  an  annual  tax  of  one  per  cent,  oni 
the  gross  receipts  of  the  company. 

ATLANTA,  GA. — The  Board  of  County  Commissioners  has  granted  the 
application  of  the  Georgia  Railway  &  Electric  Company  to  construct  an 
electric  railway  to  Euckhead.  The  new  line  will  be  about  five  miles  long, 
extending  from  Brookwood  to  Buckhead. 

BELLEVILLE.  ILL.— The  Bell  Telephone  Company  has  moved  into 
its  new  Belleville  exchange,  which  has  just  been  completed  at  a  cost  of 
S60.000.  All  of  the  latest  devices  in  telephone  science  have  been  installed, 
and  the  comforts  of  the  employees  have  not  been  forgotten.  A  fully 
equipped  electric  kitchen  with  a  model  dining-room  is  provided  for  the 
operating  force. 

CHANDLERVILLE,  ILL. — The  county  has  granted  a  20-year  franchise 
to  F.  P.  Sheaf  and  others  for  the  installation  of  an  electric  system  in  the 
village. 

DALLAS  CITY,  ILL.— T.  H.  Cole,  of  South  Bend,  Ind.,  has  secured 
the  contract  for  installing  a  system  of  water  works  and  constructing  an 
electric  lighting  plant. 

ELGIN.  ILL. — Clarence  A.  Knight,  president  of  the  Chicago  &  Oak 
"Park  Elevated  Railway,  has  stated  that  work  will  begin  on  the  proposed 
new  surface  line  within  one  year. 

BICKNELL.  IND.— Owing  to  a  disagreement  between  the  Town  Board 
and  the  Bicknell  Light  &  Power  Company  on  the  terms  of  a  new  franchise, 
the  town  is  in  darkness.  The  company  has  been  furnishing  street  lamps 
for  nearly  two  years,  under  individual  contract  with  property  owners, 
operating  under  a  franchise  granted  by  the  County  Commissioners.  The 
company  has  turned  off  the  current  and  left  the  town  in  darkness  with  a 
view  of  forcing  the  Town  Council  to  grant  a  franchise  permitting  the  com- 
pany to  extend  its  service  to  all  parts  of  the  city  and  requiring  the  town 
10  pay  for  the  street  lighting.  An  attempt  is  being  made  to  organize  a  new 
company,  to  which  a  franchise  will  be  granted.  The  old  company  is  op- 
posing this  movement. 

CO.NVERSE.  IND.— The  Converse  Electric  Company  has  been  placed 
in  the  hands  of  L.  O.  Arnold,  as  receiver.  The  bonds  issued  to  pay  oflf 
all  the  small  creditors  failed  to  sell,  and  it  was  decided  to  place  the  com- 
pany in  the  hands  of  a  receiver. 

INDIANAPOLIS.  IND.— The  Sanborn-March.  Electric  Company.  115 
North  Illinois  Street,  has  secured  the  contract  for  installing  an  electric 
generating  station  in  the  Woman's  Prison  at  $6,279. 

JEFFERSONVILLE.  IND.— The  Home  Telephone  Company,  recently 
incorporated,  has  applied  to  the  Board  of  Public  Works  for  a  franchise 
to  operate  an  exchange  and  system  in  this  city. 

LOG.\NSPORT,  IND. — Plans  arc  being  made  to  construct  an  inter- 
urban railway  between  this  city.  Rochester  and  Lake  Wan-atale.  It  is 
proposed  to  secure  power  from  the  plant  of  the  Rochester  Light  &  Power 
Company. 

MADISON.  IND— The  Madison  Telephone  Company  is  in  the  market 
for  a  complete  telephone  outfit,  including  a  new  switchboard. 

NEW  ALBANY,  IND.— Georgetown,  a  progressive  little  town  on  the 
Southern  Railroad,  eight  miles  west  of  this  place,  is  planning  for  the 
establishment  of  a  water  works   "ind  electric  lighting  system. 

PLYMOUTH.  IND.— Improvements  arc  contemplated  at  the  Plymouth 
electric  light  plant  at  a  cost  of  $10,000.  Day  service  will  be  established 
if  the  city  will  extend  its  franchise  and  contract.  C.  D.  Snocbergcr  is  the 
president. 

WARSAW,  IND.— The  Warsaw  Gas  &  Light  Company,  controlled  by 
a  syndicate  operating  plants  at  Goshen  and  Niles.  has  decided  to  accept 
all  the  provisions  in  a  franchise  submitted  by  the  City  Council  and  over 
which  there  has  been  a.  long  controversy. 

WASHINGTON.  INI>.— The  City  Council  has  ordered  an  election  to 
be  held  Oct.  2  to  vote  on  the  proposition  of  expending  $50,000  on  re- 
m<Mlcling  and  improving  the  city  electric  light  plant. 
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CKDAR  FALLS,  IOWA.— By  a  vote  of  41  to  2  the  Hath  City  Corj.or- 
ntion  has  deci<l(;>l  to  sell  the  initnteipal  lighting  plant. 

nAVKNPORT,  IOWA.— It  is  reported  that  the  Independence  Power 
&■  Light  Company  will  erect  a  concrete  power  station. 

HAWARDEN.  IOWA.— The  New  State  Telephone  Company  is  arrang- 
ing to  build  a  new  toll  line  from  this  |)lace  through  Ircton,  Maurice  and 
Orange   City    to   Cranville. 

ONAWA,  IOWA.— C.  A.  Thurston  has  secured  the  contr.ict  for  the 
lighting  plant   for  the  Olicr  Manual  Training   School. 

LEANENWORTir.  KAN— It  is  stated  that  John  W.  McDanicIs  has 
purchased  the  interest  of  the  Kansas  City  Western  Electric  Railway  in  the 
right  of  way  of  the  Kansas  City-IIonner  Springs  Railway.  This  gives  Mr. 
McDaniels  full  control  of  the  right  of  way.  He  contemplates  building  a 
line  from  Bonner  Springs  to  connect  with  the  Kansas  City  Western  and 
with  other  lines  to  Kansas  City. 

ASHBURNHAM.  MASS.— The  Town  Board  is  reported  to  have  under 
consideration  the  establishment  of  a  municipal  lighting  plant. 

1>E\'ERLY,  MASS. — The  Claremont  Power  Company  is  rushing  to  com- 
pletion lis  power  plant  at  Cavendish,  \'t.,  from  which  3000  lip  will  be 
obtained. 

BL.-\CKSTONE.  MASS.— The  City  Council  has  entered  into  an  agree- 
ment with  the  Blackstone  Electric  Light  Company  for  arc  lighting  at'  the 
rate  of  $117  per  lamp  per  year,  beginning  September.  This- rate  is  $23 
per  lamp  less  than  the  old  rate. 

FALL  RIVER,  MASS.— The  Kail  River  Electric  Company  has  sub' 
mittcd  a  contract  to  the  city  by  which  it  projioses  to  light  the  streets  with 
the  magnetite  arc  lam]).  It  is  believed  that  the  new  contract  will  save 
the  city  about  $15,000  a  year. 

GREENFIELD.  MASS.— The  Greenfield  Electric  Light  &  Power  Com 
pany  has  contracted  with  the  Aberthaw  Construction  Company,  of  Boston, 
for  the  erection  of  an  addition  to  its  plant.  A  new  switchboard,  five  times 
the  size  of  the  present  board,  will  be  erected.  A  new  8oo-hp  Mcintosh  & 
Seymour  cross-compound  steam  engine  will  be  installed,  direct  connected 
to  a  6oo-kw,  three-phase  generator.  New  machinery  was  installed  in  the 
plant  last  year,  but  the  growth  of  business  makes  it  necessary  to  enlarge 
the  plant  again.  A  new  condensing  pond,  five  times  the  capacity  of  the 
present  one,   will  be  built. 

MARLBORO,  M.\SS.— The  .Marlhorn  Electric  Company,  of  which  L. 
P.  IIowc  is  the  general  manager,  has  been  granted  permission  to  issue 
$170,000  additional  capital  stock.  -  and  it  intemls  to  make  improvements 
to  its  plant. 

NORTH  ADAMS,  MASS.-  -The  Schaghticoke  Power  Company,  which 
has  applied  for  an  increase  in  its  capital  stock  from  $30,000  to  $50,000,  has 
begun  actual  operations  in  the  development  of  water  power  for  the  pro- 
duction and  transmission  of  electric  energy  to  Schaghticoke  and  other 
places,  including  this  city.  The  ]ii  evident  of  the  company  i>.  Mr.  Geo.  E. 
Green,  of  Hoosick  Falls,  N.  Y. 

NORTHAMPTON,  MASS.— The  Northampton  Electric  Lighting  Com- 
pany is  installing  a  500-kw  turbo-generator  set. 

PITTSFIELl),  MASS.— The  Pittsfield  Electric  Company  has  expended 
$2,000  in  new  grates  and  a  blower  system  for  its  boilers,  so  that  hard 
coal  may  be  burned  instead  of  soft  coal.  The  company  consumes  about 
.T50  tons  of  coal  a  month  and  it  will  require  fully  10  per  cent  more  coal 
than  formerly  to  fire  the  boilers,  but  the  company  feels  that  the  elimin- 
ation of  the  smoke  nuisance  justifies  this  extra  expense.  The  company  has 
also  installed  about  fifty  tun,?sten  lamps  on  two  of  the  avenues,  and  if 
these  are  found  to  be  satisfactory  the  company  expects  to  replace  about  690 
incandescent  lamps  used  for  street  lighting  by  the  newer  lamp. 

PLYMOUTH,  MASS.— The  Plymouth  Electric  Light  Company  which 
has  been  considering  the  enlargement  of  its  plant  has  decided  not  to 
make  the  contemplated  addition  on  account  of  the  high  prices  of  labor 
and  material.  The  comjiany  has  contracted  with  the  Brockton  & 
Plymouth  Sti'cet  Railway  Comj)any  for  a  supjdy  of  electricity  for  the 
next  two  years. 

"  SALEM,  MASS.— The  SaUm  Electric  Light  Company  is  building  a  $20.- 
000  addition  to  its  power  plant  on  Peabody  Street.  The  contractors  are  .1. 
M.  S:  D.  S.  Peterson. 

TAUNTON.  MASS.— Work  on  the  found,ition  for  the  new  engine  to  be 
installed  in  the  electric  lighting  plant  has  been  started  and  it  is  expected 
to  have  the  engine  in  operation  within  a  few  weeks. 

BEMIDJI.  MINN. — .Vpplication  has  been  made  to  the  City  Council  for 
a  franchise  to  consiruct  and  operate  a  street  railway  system  in  the  city. 
The  promoters  ask  for  a  franchise  for  25  years,  and  in  return  agree  to 
give  the  city  two  per  cent,  of  the  gross  receipts  of  the  system.  Carl  Gow- 
ran,  of  Grand  Rapids,  Mich..  George  Teitsworth.  of  Minneapolis,  .Minn., 
and  A.  .-V.  Carter,  of  this  city,  are  interested  in  tlie  enterprise. 

MANK.\TO,  MiNN.— The  M.ankato  Citizens'  Telephone  Company  is 
erecting  a  line  from  Mankato  to  Judson,  and  is  considering  the  advisability 
of  establishiitg  an  exchange  at  Madison  Lake. 

RILOXi;  MISS.— The  City  Council  on  Aug.  20  awarded  to  the  Gulf- 
port  &  Mlississippi  Traction  Company  the  contract  to  light  the  city  wilJi 
electricity  for  a  perioil  of   10  years. 

HATTIESBURG,  MISS.— The  Street  Railway,  Electric  Light,  Gas  & 
Electric    Power   interests  of  this  place  have  iK'en   merged   into  a  corpora- 


tion with  a  capital  stock  of  $500,000.  The  merger  represents  the  con- 
solidation of  the  Hattiesburg  Traction  Company,  the  Hattiesburg  Electric 
Light  &  Power  Company,  and  the  Hattiesburg  Gas  Company.  A.  F. 
Thomasson  has  been  elected  president  of  the  merger  and  Z.  C.  Stevens  has 
been  elected  general  manager.  The  immediate  purpose  is  the  completian 
of  the  unfinished  railway  system  and  tlie  construction  of  a  new  electric 
generating  station.     The  company  also  proposes  to  handle  water. 

BOONYILLE,  MO. — Stockholders  in  what  was  formerly  known  as  the 
Pazy  licnd  Telephone  Company  held  a  meeting  at  this  place  and  voted 
to  incorporate  in  the  name  of  the  Pilot  Grove  Independent  Telephone 
Company  with  a  capital  of  $4,000.     J.  V.  Merceroe  is  the  president. 

ST.  LOUIS,  MO.— A  franchise  has  been  granted  to  the  St.  louis.  Lake- 
wood  &  Gr^nt   Park   Railroad  Company. 

ST.  LOUIS,  MO.— The  Board  of  Public  Improvements  on  Aug.  23  ai^ 
pioved  plans  for  a  municipal  lighting  and  heating  plant  for  the  Quar- 
antine Hospital,  the  building  and  machinery  to  cost  about  $10,000.  .\ 
heating  plant  is  also  to  be  installed  at  the  greenhouses  in  Forest  Park. 

ST.  LOUIS,  MO.— President  O'Reilly,  of  the  Board  of  Public  Improve- 
ments, has  completed  blueprints  of  the  territory  to  be  HgTited  under  the 
new  contract.  The  location  of  every  city  lamp,  arc  or  mantle,  as  well  as 
the  location  of  4000  new  lamps  to  be  installed,  is  shown.  There  arc  now 
18,000  mantle  lamps  and  1100  arc  lamps,  costing  the  city  approximately 
$504,000  and  $107,800  per  year,  respectively.  In  addition,  there  are  800 
incandescent  lamps  used  to  light  alleys.  The  new  arc  lamps  will  add 
about  $50,000  and  the  new  mantle  lamps  about  $100,000  a  year  to  the 
city's  light  bill,  based  on  the  present  charge  of  $98  for  arc  and  $28  for 
mantle  lamps,  making  the  total  contract  price  approximately  $860,000. 
The  Board  expects  to  have  an  ordinance  ready  to  send  to  the  Municipal 
.Assembly  soon. 

TECUMSEH,  NEB. — Contracts  for  constructing  an  electric  light  plant 
(bids  for  which  were  opened  .\ug.  19)  have  been  awarded  as  follows:  To 
the  Buckeye  Engine  Company,  Salem,  (.)hio,  one  Ho-hp  tandem  comp.  engine. 
225  r.  p.  m..  and  one  8-hp  simple  engine.  257  r.  p.  m.  To  the  Westinghouse 
Electric  &  Manufacturing  Company,  Pittsburg.  Pa.,  one  engine,  type  125- 
kw,  3-phase,  60-cycle.  alternating;  one  engine,  type  50-kw.  3  phase,  60- 
cycle,  alternating:  i  switchboard  complete,  street  lighting  equipment  and 
lighting  transformers.  To  the  English  Iron  Works.  Kansas  City,  Mo.,  one 
1 50-hp  boiler,  Cookson  heater,  injector  and  Snow  pump.  Western  Electric 
Company,  Kansas  City,  Mo.,  all  line  material  and  poles.  Total  cost,  $16. • 
000.     John  Martz,  engineer,  Seward. 

CARSON,  NEV, — The  Nevada  Consolidated  Telephone  Company  has 
been  granted  a  franchise  to  operate  in  competition  with  the  Rocky  Moun 
tain  &  Sunset  service.  The  Nevada  Consolidated  new  has  lines  running 
to  many  near-by  towns.  It  will  give  the  city  2  per  cent,  of  its  gross 
income  after  two  years  and  will  have  its  lines  completed  within  a  year. 

RYOLITE:,  NEV. — The  new  power  transmission  line  from  Palmetto  to 
Ryolite.  recently  constructed  by  the  Nevada-California  Power  &  .Mining 
Company  at  a  cost  of  $1,000,000,  is  nearly  completed  and  the  current  will 
soon  be  turned  on  in  Ryolite. 

PETERBORO,  N.  H. — The  Electric  Light  Commissioners  have  con- 
tracted with  the  Rodney-Hunt  Machine  Company,  of  Orange.  Mass..  for  a 
pair  of  24-inch  H'lnt-McCormick  horizontal  turbines,  which  will  be  in- 
stalled  in  the  electric  lighting  plant. 

MORRISTOWN.  .N.  J.— The  directors  of  the  Morris  &  Somerset  Elec- 
tric Company  have  authorized  the  finance  committee  to  start  work  on  the 
plant  and  lines  at  once.  Plans  have  been  prepared  for  construction  of  the 
power  house,  to  be  erected  on  Whippany  Street,  and  contracts  for  con- 
struction of  the  power  house  and  the  machinery,  etc..  will  be  lei  soon. 
The  company  will  lay  seven  miles  of  conduits,  work  on  which  will  soon 
commence.  The  work  of  constructing  the  plant,  which,  it  is  estimated. 
will  cost  $150,000.  will  be  in  charge  of  Peter  V.  Str.vker.  the  general  man- 
ager of  the  company. 

RUTHERFORD.  N.  J.— The  Reading  Railway  Company  has  awarded 
to  -Vugustus  Wildman.  of  Harrisburg.  the  contract  to  construct  a  building 
for  an  electric  generating  plant  for  its  freight-distributing  yard  at  Ruther- 
ford. The  power  house  will  be  56  x  58  ft.,  built  of  brick  on  concrete  foun- 
dation. The  contract  includes  the  building  of  a  sewer  to  carry  oflf  the 
drainage.     The  entire  cost  is  to  be  about  S12.000. 

BROOKLYN.  N.  Y. — Bids  will  be  received  until  Sept.  o  by  C.  B.  I. 
Snyder.  Superintendent  School  Buildings.  New  York  City,  for  completing 
the  abandoned  contract  for  the  electric  equipment  in  School  io».  Borough 
of  Brooklyn.  . 

BUFF.XLO,  N.  Y. — Bids  will  be  received  until  Sept.  6  by  the  Board  of 
Supervisors  (Henry  D.  Feist,  clerk)  (or  furnishing  labor  and  material  re- 
quired in  furnishing  and  installing  lockers,  gun  cases,  electric  light  fix- 
tures, etc..  in  the  armory  of  the  -4th  Regiment.  N.  G.  S.  N.  Y..  Buffalo. 

CONKLINGVILLE,  N.  Y.— The  Hudson  River  Electric  Pol»er  Com- 
pany, of  Glens  Falls,  has  applied  to  the  Public  l"tilities  Commission  at 
.Vlbany  for  permission  to  issue  $3,323,000  in  bon.Is.  and  it  proposes  to  buitd 
a  dam  on  the  Sacandaga  River  at  ConklingviUc  .ind  to  erect  a  storage 
reservoir  for  electrical  generating  purposes. 

DUNKIRK.  N.  Y. — The  Board  of  Water  Commissioners  has  decided  to 
build  an  extension  15  by  45  feet  to  the  municipal  power  plant.  The  board 
estimates  that  after  paying  for  boilers,  turbo-generator  and  other  new 
machinery  already  ordered,  and  rearranging  the  electric  light  system,  and 
altering  and  enlarging  the  building,  there  will  be  remaining  approximately 
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a  balance  of  $10,000.  The  question  of  buying  a  new  condenser  capable  of 
meeting  all  requirements  for  an  indefinite  length  of  time  is  being  considered 
by  the  board,  and  has  been  referred  to  committee  on  engines,  boilers  and 
machinery. 

ELLIS  ISLAND,  X.  V.  H.,  X.  Y.— Bids  will  be  received  by  Robert 
Walchorn.  Commissioner  of  Immigration,  until  Sept.  7  for  furnishing 
materials  and  installing  an  electric  generating  station  at  the  Contagious 
Disease   Hospital  Group  at  the  Ellis  Island  Immigration   Station. 

HERKIMER.  X.  Y.— The  Municipal  Commission,  of  this  village,  will 
soon  make  an  enlargement  in  the  municipal  lighting  plant  to  increase  the 
incandescent  lighting  facilities  by  the  installation  of  a  325-hp  engine 
direct  connected  to  a  200-kw  generator.  The  engine  was  ordered  of  the 
American  Ball  Engine  Company,  of  Bound  Brook,  X.  J.,  and  the  genera- 
tor of  the  Crocker-Wheeler  Company,  of  Ampere,  N.  J. 

HOOSICK  FALLS,  X.  Y.— The  Schaghticoke  Electric  Company  has 
npplied  to  the  Public  Service  Commission  for  consent  to  increase  its 
capital  stock  from  $30,000  to  $500,000  and  to  issue  the  entire  amount  of 
the  increase,  and  for  further  consent  to  the  issue  of  $1,750,000  of  first 
mortgage  bonds.  The  company  has  been  making  preparations  to  develop 
about  ^0.000  horse-po.wer  on  the  Hoosick  River  near  Schaghticoke.  The 
company  also  proposes  to  erect  a  high  tension  transmission  line  from 
Schaghticoke  to  Schenectady. 

IROXDEQUOIT,  X.  Y.— The  Rochester  Railway  &  Light  Company  has 
been  given  a  franchise  and  will  supply  electricity  to  the  town  of  Ironde- 
ouoit.  Permission  is  given  to  erect  poles  and  lay  conduits  and  the  esti- 
mated cost  is  $20,000. 

JOHXSTOWX,  X.  Y.— I.  M.  Everest,  of  Albany,  a  representative  of 
the  McCaffrey  Water  Motor  &  Power  Company  of-Troy>  was  in  Johnstown 
recently.  Mr.  Everest  has  been  securing  options  on  the  water  privileges 
along  the  Caroga  and  Peck  creeks.  It  is  understood  that  the  Troy  firm 
has  secured  the  control  of  the  water  privileges  from  Varoga  Lake  to  the 
Mohawk  River  and  from  Peck's  Pond  to  its  connection  with  the  Caroga 
Creek.  Just  what  the  Troy  firm  intends  to  do  with  its  valuable  water 
privileges  is  not  stated  at  this  time,  but  it  has  been  intimated  that  several 
large  power  stations  are  to  be  erected  for  a  general  distribution  of  elec- 
tricity in  Montgomery,  Fulton  and  Herkimer  counties. 

MX.  VERXOX,  X.  Y. — The  Westchester  Lighting  Company  has  made  a 
further  reduction  in  the  price  of  electricity  and  after  Sept.  i.  igo/^  the 
ftricc  will  be  13  cents  per  kw  hour,  making  a  reduction  of  35  per  cent 
from  the  former  price. 

XEW  YORK.  X.  Y.— Stockholders  of  the  Jersey  City.  Hoboken  & 
Faterson  .Street  Railway,  the  Xorth  Jersey  Street  Railway  and  the  United 
Street  Railways  of  Central  Xew  Jersey,  at  a  meeting  ratified  their  agree- 
ment entered  into  by  the  directors  of  the  three  companies  named  to  con- 
solidate the  properties  into  one  corporation,  to  be  known  as  the  Public 
Service   Railway   Company,   capital   $38,000,000. 

XI.^GARA  FALLS,  X.  Y.— A  cast  iron  elbow  at  the  bottom  of  a  steel 
penstock  in  Station  Xo.  3  of  the  Xiagara  Falls  Hydraulic  Power  &  Manu- 
facturing Company  burst  a  few  day>  ago.  allowing  a  tlood  of  water  to 
?wecp  through  the  station.  The  penstock  has  a  diameter  of  9  ft.  an<l  i*^ 
200  ft.  high  and  carries  sufficient  water  to  develop   1 0,000  horse-power. 

ROCHESTER.  X.  Y.— Bids  will  be  received  until  Sept.  30  by  the  Com- 
mi^isioners  of  Buildings  of  Monroe  County  (G.  L.  Meade,  chairman)  for 
furnishing  and  putting  in  place  a  1 50-hp  130  lbs.  per  sq.  in.  working 
pressure  internal  furnace  boiler  in  the  Monroe  County  power  house  at 
Rochester;  and  also  on  the  same  date  and  place  for  furnishing  and  in- 
stalling an  electric  lighting  plant  in  the  basement  of  the  Court  House  at 
Rochester. 

WEST  POIXT.  X.  Y.— Rids  will  be  received  by  Major  J.  M.  Carson. 
Jr..  O.  Nf.  U.  S.  M.  A.,  until  Sept.  30  for  furnishing  and  installing  com- 
bination gas  and  electric  lighting  fixtures  in  the  old  and  the  new  cadet 
barracks 

MOTT.  .\.  I).— The  Gannon  Bell  Telephone  Company  has  been  incnr- 
puratcd  with  a  capital  stock  of  $5,000  by  George  H.  Stone  and  others. 

CIN(  l.\.\'.\TI,  OHIO.— The  capital  stt>ck  of  the  Interurban  Railway  X 
Terminal  Company  has  been  increased  from  $2,500,000  to  $3,500,000. 

CINCIXNATI,  OHIO.— The  Little  Miami  Light.  Heat  &  Power  Com 
pany.  which  propose*  to  harness  the  Little  Miami  River,  it  is  stated,  has 
•tcured  additional  land  along  that  river,  and  expects  to  stare  work  in  the 
fall.  The  total  cxi>cnditwrc,  including  land  and  cnuipmcnt.  will  be  about 
f  1.000.000.  Engineers  John  W.  Hill  &  Sons.  First  National  Bank  Building, 
are  reported  to  be  preparing  the  plans  for  the  improvements. 

rLVCINNATI.  OHIO.— The  Southern  Ohio  &  Tri-State  Independent 
Telephone  Company.  incnrp..ratcd  a  few  days  ago.  will  establish  cxchanKcs 
in  Hamilton.  Warren  and  Butler  Counties,  according  to  the  articles  of  in- 
corporation. While  nothing  has  been  ••aid  regarding  the  matter,  this  i* 
considered  by  some  to  be  a  new  mtivo  in  the  attempt  to  establish  an  indc- 
(Mndent  vrvicc  in  this  city,  since  the  declaration  was  made  some  time 
aRO  that  within  a  few  months  the  indctKrndcnIs  would  gain  a  foothold 
in  Cincinnati.  I».  C.  Collin*.  Jr..  <;corge  W.  Kolker.  T.  V.  Sullivan.  A. 
J.  Koch.  J.  P.  Bli«  and  John  Eggcri  are  the  incorporator*.  The  capital 
Mock  i*  placed  at  $50,000.  equally  dividefl  l)etween  common  and  5  P*"' 
cent  preferred. 


COLUMBUS.  OHIO.— The  Allis-Chalmers  Company,  of  Mil 
Wis.,  has  secured  the  contract  for  an  exciter  to  be  installed  in  the 
pal  electric  light  plant  at  $2,035. 

COLUMBUS,  OHIO.— Tlie  Municipal  Power  &  Liglit  Company  has  been 
incorporated  with  a  capita]  stock  of  $100,000.  The  plans  of  the  company 
contemplate  a  proposition  to  the  city  to  utilize  the  surplus  power  at  the 
storage  dam  and  to  string  its  wires  and  cables  on  tffe  city's  poles,  in  re- 
turn for  which  the  company  will  furnish  electricity  for  lighting  and  power 
•  at  a  maximum  rate  of  five  cents  per  kw-hour.  The  company  will  covenant 
with  the  city  to  place  its  entire  capital  stock  in  the  hands  of  trustees,  and 
agrees  to  sell  its  plant  to  the  city  in  case  it  is  empowered  by  the  Legis- 
lature to  own  a  municipal  plant,  at  the  net  cost  price  of  installation  with 
six  per  cent,  interest.  It  also  gives  the  city  the  privilege  of  inspecting  its 
works  at  stated  inter\'als.  and  that  reductions  in  the  price  of  current  shall 
be  made  on  an  agreed-on  sliding  scale,  as  the  profits  of  the  company  may 
exceed  a  certain  stated  amount.  That  the  entire  capital  stock  of  the  com- 
pany shall  be  held  in  trust,  and  that  no  part  of  it  shall  be  sold;  that  no 
combination  looking  to  the  restraint  of  competition  shall  he  entered  into, 
and  that  the  company's  franchise  shall  be  forfeited  if  it  enters  into  a 
combination  with  the  existing  monopoly.  Within  a  short  time  experts  will 
begin  the  work  of  making  estimates  of  the  available  power  at  the  storage 
dam,  and  will  prepare  plans  for  the  entire  plant  to  be  submitted  to  the  city 
authorities.  It  is  contemplated  that  the  auxiliary  plant — steam-driven  or 
otherwise — to  supplement  the  power  from  the  dam,  shall  be  constructed 
immediately;  and  in  case  Council  grants  the  franchise  it  is  intended  to  be- 
gin the  delivery  of  electricity  from  this  plant   within    12  months. 

TOLEDO,  OHIO. — The  property  of  the  Toledo,  Ann  Arbor  &  Detroit 
Railroad  Company  will  be  sold  at  receiver's  sale  Sept.  16  by  order  of  the 
Michigan  and  Ohio  court:.  Mr.  John  O.  Zabel.  of  Toledo,  is  the  attorney 
for  the  receivers. 

L.\  GRAXDE.  ORE. — The  Grande  Ronde  Electric  Company  has  disposed 
of  its  Oro  Dell  power  plant  to  the  Wallowa  Mercantile  Company,  and  the 
work  of  removing  the  plant  is  now  under  way. 

SALEM.  ORE.— The  managers  of  the  Salem-Portland  electric  line  are 
said  to  be  negotiating  for  the  purchase  of  a  tract  of  land  about  two  miles 
northwest  of  Brooks,  where  they  propose  to  establish  an  electric  power 
plant,  to  cost  $10,000.  It  is  understood  that  several  stations  are  to  be 
erected  on  the  road  between  Salem  and  Portland. 

.\LLEGHEXV.  P.\. — .\  bill  has  been  introduced  in  the  Select  Council 
for  the  issuing  of  $75,000  in  bond:;  for  buying  a  turbo-generator  outfit, 
condensing  equipment  and  all  necessary  electrical  apparatus  for  the  ex- 
tension of  the  arc  lighting  system  at  the  municipal  lighting  plant  on 
Braddock  Street. 

L.\XCA.STER.  P.V — Bids  will  be  received  until  Sept.  20  by  Walter 
A.  Miller,  clerk.  Thaddeus  Stevens  Industrial  School  Commission,  at  his 
office.  Court  House,  for  erecting  a  power  plant  and  two  cottages  for  above 
school;  also  the  mechanical  work  at  the  power  plant:  also  sewers  and 
tunnels  from  buildings  and  heating  plant  for  all  buildings;  also  same 
name  and  place  for  erecting  a  shop  for  the  Stephens  Orphans'  Home. 

MAXAYUXK.   P.\.— Wm.   H.   Dechant.  of  Reading,  has  secured  a  con- 
tract for  builcfing  an  electric  generating  plant  in  Manayunk  for  supplying 
energ>*  to  surrounding  mils.     The  plant  will  be  situated  0.1  tht  SchuylKi 
.  River  and   will   cost   about   $100,000. 

PHILADELPHIA.  X.  Y.— A.  F.  Xims,  of  Philadelphia,  is  reported  to 
have  !i(-cured  the  contract  for  constructing  a  concrete  dam  for  the  munici- 
pal electric  light  plant  for  $4,561. 

PITTSBURG,  PA.— The  Southside  Electric  Manufacturing  Company 
Iia>  decided  to  apply  for  a  charter.  The  stockholders  plan  to  increase  the 
capital  and  enlarge  the  plant  for  the  purpose  of  furnishing  electricity  for 


lamps  and  healers  in  residences  and  stores  a 
The  cajiital  is  $65,000.  L.  J.  Regan  is  pn 
secretary  and  treasurer. 

PITTSBURG.  PA.— The  Duquesne  Light 
Hall  is  chief  owner,  will  extend  its  lines  ihr 
bid  for  the  city  contract.  A  large  plant  a 
along  the  Monongahela  Kiver.  The  compau 
the  Fide  ily  Title  &  Trust  Company  for  Si 
a  like  amount  to  build  the  plant  and  carry  1 
company  has  secured  four  ac 
.\venue  on  which  il  wil^  ere. 
will  cost  about  $1,500,000. 
in  the  city  equipptil  with  act! 

SHARON.  PA.— Work 


d  factories  on  the  Southside. 
sidcnt  and   Peter   M.    Lippcrt 

Company,  of  which  Robert  C. 
uighout  the  city  and  will  also 
id  power  house  will  be  built 
y  has  executed  a  mortgage  1 
3.000.000  to  secure  bonds  f- 
and  carry  out  the  company's  plans.  Tiu 
alons  the  Monongahela  River  and  Secnn.l 
modern  and  up-to-date  plant.  The  plant 
company  already  has  50  miles  of  streets 
wirc>  and  70  miles  equipped, with  poles. 
II  soon  commence  on  the  construction  of  a  ntw 
electric  railway  between  Mercer  and  Greenville.  The  Mercer  Construc- 
tion Company  has  been  chartered  with  a  capital  slock  of  $25,000  under  the 
laws  of  West  Yirginia.  The  incorporators  are:  T.  I".  Filer.  L.  W.  Orr. 
and  J.  M.  Campbell,  of  Mercer;  SyJvester  D.  Downs,  of  Greenville,  and 
W.  Hildcrhrand.  of  Pittsburg.  It  is  also  proposed  to  extend  the  line  from 
Greenville  to  Sharpsville.  connecting  Sharon  and  Sharpsvillc. 

PROYIDEXCE,  R.  I. — The  Unca^  Power  Company,  a  subsidiary  cor 
poration  controlled  by  the  New  York.  New  Haven  &  Hartford  Railroad 
Company,  is  damming  the  Shctucket  River  and  preparing  to  erect  a  power 
hnnut  for  the  generation  of  electricity.  It  is  understood  that  ultimately 
the  plant  will  be  used  for  supplying  energy  for  the  propulsion  of  cars  be- 
tween  Willimanlic  and    I'rovidencc. 

WESTERLY.  R.  I. —The  Westerly  Light  &  Power  Company  has  ex- 
ttndcd  it«  lines  a*  far  a-  the  Stoninpton  Road  and  contemplate-  building  a 
*ub-*tation  at  SlOfiin»tti.n  in  the  near  future. 
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PIERRE,  S.  D. — The  -pi-ojwscil  elfcliic  railway  between  Brookings  and 
Sioux  Falls  has  been  revived.  The  J.  H.  Foltz  Company,  of  Nfinncai^olis. 
is  reported  to  be  backing  the  cnter|>rise  financially. 

""'GI.EASON,  TEN'N. — The  citizens  are  planning  the  forming  of  a  conn- 
Ipany  for  .the  purpose  of  installing  an  electric  lighting  equipment. 

L.WVRENtJElBURG,  TEN'N.— Bids  will  be  received  until  Sept.  13  for 
materials  ana  laljor,  sei)arately  or  together:  Turbines,  dynamo,  induction 
motor  and  arc  lamps',  centrifugal  or  triplex  pump,  steel  tower  and  tank. 
cast  iron  jape,  hydrants  and  valves,  eyclopcan  or  reinforced  concrete  dam, 
rcinfoPced  concrete  r>enstocks  and  power  house,  installing  machinery. 
elcctroc  line  construction,  pipe  laying.  For  specifications  address  Walter 
'•C  ivirkpatrick,  Engineer,  Jackson,  Miss. 

■^JEWPORT,  TENN. — Bids  are  wanted  until  Sept.  14  for  $37.5oo  of 
water  works  and  $7,500  of  electric  lighting  bonds. 

BROWNSVILLE,  TEX.— The  City  Council  has  awarded  the  contract 
for  the  construction  of  the  electric  light  plant  and  water  works  to  Henry 
C.  Ellen,  Jr. 

MAN.ASSAS.  V'A.— Bids  will  be  received  by  0.  E,  Newman,  chair- 
man of  the  Improvement  Committee  of  the  Council,  until  Sept.  28  for 
furnishing  material  and  installing  a  water  works  and  electric  lighting 
plant  and  macadamizing  the  streets  in  the  town.  Bids  may  be  submitted 
as  a  whole  or  separately  on  the  above  work.  Pressey  &  Weller  are  the 
engineers,   1416  F  Street  N.  W.,  Washington,  D.  C. 

SALEM,  VA.— Bids  will  be  received  until  Sept.  16  by  W.  R.  Hester, 
■  )f  the  finance  committee,  for  the  purchase  of  water,  electric  light,  sewer 
and  improvement  bonds  valued  at  $25,000. 

SEATTLE.  WASH. — The  City  Council  has  granted  a  franchise  to  the 
Loyal  Railway  Comiiany  to  construct  and  operate  a  street  railway  in  the 
city. 

SNOHOMISH.  \V.\SH.— The  Snohomish  Valley  Railroad  Company  has 
aw-nrdi'd  the  contract  for  the  construction  of  its  road  from  Snohomish  to 
Hsntna,  a  distance  of  55  miles,  to  the  Continental  Engineering  &  Con- 
,structioi>  Company,  of  New  York,  N.  Y.  Qiarles  A.  Barron  is  general 
superintendent  of  the  railway  company. 

TACOM.\,  WASH. — Since  the  sale  of  the  Howe  ranch  local  interests  at 
Twisp  are  investigating  the  Howe  water  right  on  the  Twisp  just  above 
the  Brown  ranch  where  the  water  rushes  with  terrific  force  between  two 
high  and  solid  rocky  walls.  The  project  is  to  dam  the  river  at  this  ideal 
ipoiut  and  generate  electricity  for  the  town  of  Twisp.  After  the  investiga- 
aions  are  complete  an  effort  will  be  made  to  interest  outside  capital. 

DE  PERE,  WIS.— The  Fox  River  \  alley  Telephone  &  Telegraph 
Company  has  purchased  the  Wolf  River  Telephone  Company's  exchanges 
and  lines  at  New  London  and  Weyauwega  for  $6,500.  The  local  inde- 
pendent company  will  make  extensive  improvements  in  its  lines. 

MADISON.  WIS.— It  is  reported  that  the  Madison  Gas  &  Electric 
Company  (John  Corscot,  general  manager)  intends  expending  $75,000  for 
new  machinery  and  new  buildings. 

MILWAUKEE,  WIS.— The  Milwaukee  Western  Electric  Company,  of 
which  William  Ross  is  president,  has  given  a  trust  deed  for  $35,000  to 
the  Citizens'  Trust  Company,  the  proceeds  of  which  will  be  used  to  promote 
on  electric  line  from  Milwaukee  to  Pew.iukee,  Beaver  Dam  jnd  Other 
places. 

MILW.\UKEE,  WIS.— The  Wisconsin  Telephone  Company  has  decided 
to  expend  $1,500,000  in  improving  its  system,  and  building  a  new  toll  line 
to  Northern  Wisconsin  and  Michigan,  Iron  Mountain,  Rhinelander,  Toma- 
hawk and  Hurley  will  be  given  additional  service.  More  than  600  miles 
of  new  wire  will  be  strung,  and  between  200  and  300  miles  of  new  terri- 
tory covered. 

Ml'SCODA,  WIS.— This  village  will  vote  on  the  question  of  bonding  it- 
self in  the  sum  of  $10,000  for  the  purpose  of  acquiring  the  electric  light- 
ing plant. 

NORTHFIELD,  WIS.— It  is  stated  that  the  Northfield, Light,  Heat  & 
Power  Company  is  seeking  a  franchise. 

STEVENS  POINT,  WIS.— The  Wisconsin  Telephone  Company  is  put 
ting  up  a  new  50-wire  cable  on  Clark  Street. 

WEY.MJWEGA,  WIS.— The  telephone  deal  between  the  Wolf  River 
Telephone  Company  and  the  Intcrurban  Telephone  Company,  which  has 
been  pending  for  several  years,  has  been  closed,  and  the  Wolf  River 
system,  wTiich  embraces  the  exchanges  at  Weyauwega  and  New  London 
and  toll  lines  from  New  London  to  Waupaca  and  from  Weyauwega  to 
Tustin  has  been  transferred  to  the  Fox  River  Valley  Telephone  &  Tele- 
graph Company,  which  now  controls  the  independent  exchange  in  Green 
Bay  and  Applcton,  with  connecting  toll  lines,  and  the  Waupaca  exchange. 

SHERIDAN,  WYO.— The  Rocky  Mountain  Bell  Telephone  Company 
will  make  improvements  in  its  line. 

VANCOUVER.  B.  C— James  .\.  Moore  and  associates,  of  Seattle. 
Wash.,  are  here  making  arrangements  for  the  construction  of  an  electric 
smelter  on  Vancouver  Island  for  the  treatment  of  iron  ores. 

WIN.NIPEG,  MAN.— The  Civil  Board  of  Control  has  api)roved 
a  number  of  plans  for  extensions  to  the  lines  of  the  Winnipeg  Electric 
Street  Railroad  Company.  Wilford  Phillips  is  general  manager  of  the 
company.  ' 

WINNIPEG,  MAN. — Bids  will  be  received  by  the  chairman  of  Build- 
ing Control  until  Oct.  1  (extension  of  date  from  Sept.  3)  for  the  con- 
struction   of    general     works    and     for    supplying    and    installini;    various 


portions  of  the  equipment  for  Hic-  bydytxlectric  works  uA  sution  at 
Point  du  Bois,  for  a  transmission  line  between  Point  du  Bois  .vd  Winni- 
peg,   and    for  a   receiving  Iransfarmer   station  in   Winnipeg. 

BR.\.\TFORD,  ONT. — It  is  expected  cbat  this  town  will  bo-sapplicd  with 
electrical  energy  shortly  from  the  circuits  of  the  Cataract  Ftower  Company. 
The  company  is  rutming  a  branch,  lint.-  from  Stony  Creek  o«rr  the  moun- 
tain and  figures  on  utilizing  its  surplos  supply  by  sellinn  t»  Brantford 
manufacturers. 

GODERICH,  OST.— At  an  olactiait  held  recently  in  the  township  of 
Ashfield,  the  citizen  voted  ts  giiaraatcc  the  bonds  of  lb-  Otiorio  &  West 
Shore  Electric  Railway  Company  to  the  extent  of  Si 25.090. 

HA.MILTON,  ONT.— The  City  Council  has  deci^td'  to  purchase 
two  electric  puntps  with  a  dhily  capacity  of  io.ooo,o.j»,  aalBjBs,  at  a  costi 
of  $50,000. 


Companp  ElectiottA. 

EUREK.X  MILLS.  \A.  — At  the  annual  mcctii^g:  of  ««  Central  TeJc- 
phone  Company,  held  Aug.  27.  tlie  following  officers-  •Mat  elected:  Qap- 
tain  A.  J.  Terry,  pre*idient:  W.  G,  Williams,  sicretary-treisurer;  W.'  G. 
Williams,  general  manager;  J.  C.  Cirrington.  F,  Q.  Tioraton.  S.  A.  t^W- 
son  and  Lee  W.  Morton,  dire^rtofs. 

FREOEKICKSBURG,  V.-V— The  stuckholdws-  o£  the  Toluca  &  Prod^ 
ericksburg  Telephoae  Company  have  elected  t^a  fb/IlMKing  officers:  Hltghi 
Adie,  president;  C.  A.  Er>'an.  secretary;  E.  S.  M«pre,  business  manger:. 
Thomas  J.  Waller,  C.  A.  Bryan,  R.  .A.  Mcijfluro^  Hiigh  .\die,  Dt  B,  ML 
Snead  and  .A.  J.  Pyke,  directors. 


New  Industrial  Companies^ 

ATLANTIC  CITY  .MONORAIL  ANI>  AMUSEMENT  CJMf.WY. 
Atlantic  City,  N.  J-,  has  been  incoi^iated  by  E.  J.  McWUney,  F.  .\. 
Kunz  and  H.  Clay.  The  capital  sta<^-  of  the  company  is  $2SDtO0O»  and  its 
purpose  is  to  operate  amusements. 

THE  AUTO  IGNITER  tCOMIWNY,  of  New  York.  N.  X-.  has  been  in- 
corporateil  with  a  capital  slock  of  $23,000.  The  directot's-  ace  William  F. 
Holcombe,  Emma  B.  Holcombe.  Richard  E.  Berthold,  of  Ne*  York.  N.  Y. 

THE  ELECTRIC  GARAGK  COMPANY,  of  Utie^  N.  Y\,  has  been 
incorporated.  The  directors,  arc  Leslie  F.  .\shley,  JaW  J.  Schimmel.  Jr., 
and  George  M.  Rabenstein^  alt  of  Utica.  The  compaty.:  wHl  deal  in  hearings 
apparatus. 

THE  JOHN  GOOD  &  GORDON  COMPANY  (eJectrical  engineers),  rf 
Philadelphia,  Pa.,  has  been  incorporated  with  a  capital  stock  of  $i2^«Qa 
by  John  Thomas  CJordon,  Ezekiel  Gordon. 

THE  .MONTEREY  HYDRO-ELECTRIC  iy>WER  COMPANY  Has  been 
organized  at  Ellsworth,  Me.,  for  the  purpose  of  owning,  operating  aed  deal- 
ing in  water  sites,  power  and  privileges  for  various  purposes.  Tk«  capital 
stock  is  $5,000,000,  of  which  nothing  is  paid  in.  The  president  is  Percy 
Langloy  and  the  treasurer,  R.  M.  Whiiing.  both  of  Ellsworth. 

UNITED  STATES  CHANGEABLE  SIGN  COMPANY,  of  New  York. 
has  been  incorporated  with  a  capital  stock  of  $25,000  for  the  purpose  of 
manufacturing  signs.  The  directors  are  S.  H.  Martel,  Jr.,  C.  Presbf^jr 
and  C.  J.  Hardy. 

VAN  BERGH  ELECTRIC  PROTECTION  SYSTEM  COMPANY,  of 
New  York,  has  been  incorporated  with  a  capital  stock  of  $ioo.ago  by  C. 
Tielenius.   F.  A.   Rengler  and  C.  Van  Bergh. 

New  Incorporations. 

SAN  FRANCISCO,  C.'^L. — Articles  of  incorporation  have  been  filed 
for  the  El  Dorado  Power  Company.  The  company  is  capitalized  at  $i.ooo.- 
000,  and  the  directors  are  Paul  A.  McCarthy.  F.  H.' Curry.  A.  B.  Weiler, 
R.  K.   Barrows  and  C.   II.  Patterson. 

COLOR.'VDO  SPRINGS,  COL.— The  Monarch  Electric  Company  has 
been  incorporated  with  a  capital  stock  of  $20,000  by  W.  J.  Squire  and 
others. 

DOVER,  DEL.— The  .-\merican  Suspension  Rai^ay  Company,  of  Phila- 
delphia, Pa.,  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$5,000,000.  The  object  of  the  company  is  to  acquire  improved  railway 
traction  and  rapid  transit  lines.  The  incorporators  of  the  company  are; 
D.  M.  Prantz.  W.  H.  Tigerman,  George  W.  Schriner.  Frank  O.  Butler.  J. 
W.  Wilson.  Theodore  Barrett,  J.  George  Schcmff.  all  of  Philadelphia.  Pa. 

WILMINGTON,  DEL.— The  Oglahoma  Fuel,  Light  &  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $500,000  by  James  S.  Cum- 
mings  and  others. 

BELLEVILLE.  ILL. — The  East  St.  Louis  &  Eastern  Railway  Company 
has  been  organized.  The  capital  is  $2,500.  and  the  incorporators  are  L.  C. 
Haynes,  T.  W.  Gregory,  G.  C.  Pierce,  F.  H.  Thomas  and  F.  H.  Krugyr. 

DAHLGREN.  ILL.— The  Dahlgren  People's  Telephone  Company  has 
increased  its  capital  stock  from  $10,000  to  $12,500. 

LOWELL,  IND. — The  Lowell  Light  &  Power  Company  has  been  incor- 
porated to  construct  and  tquip  light  ard  power  plants  in  this  and  other 
towns  and  cities  of  Indiana.  Clifford  Wiley.  E.  L.  Shank  and  J.  M.  Tones 
are  the  directors. 
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SERGEANT  BLUFF,  lA.— The  Sergeant  Bluff  Telephone  Company  has 
been  incorporated  witli  a  capital  stock  of  $20,000  by  A.  T.  Westfall  and 
others. 

ELLSWORTH.  >IE.— The  Ellsworth  Power  Supply  Company  has 
been  incorporated  with  a  capital  of  $450,000  for  the  purpose  of  generating 
electricity  for  manufacturing  purposes.  Henry  M.  Hall,  of  Ellsworth, 
is  president  of  the  company. 

JERSEY  CITY,  N.  J.— The  Merchants'  Electric  Light  &  Power  Com. 
pany  has  been  incorporated  with  a  capital  stock  of  $250,000  by  Frank  H. 
Lowrie  and  others. 

P.AXAM.X.  N.  Y. — The  Panama  Power  Company  has  been  incorporated 
with  a  capital  stock  of  $4,000.  The  directors  are:  Walter  Parner,  G.  G. 
Burnham  and  I.   X.  Britton,  of  Panama. 

\".\X  ETTEN,  N.  v.— The  Van  Etten  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $500  by  J.  W.  Gee,  G.  Banfield  and 
B.    U.    Osborn. 

WALTOX,  X'.  Y. — Walton  Public  Service  Company  has  been  incor. 
pciated  to  do  electric  lighting,  etc.  The  capital  is  $50,000.  E.  L.  Gung 
and  others   are   interested. 

DEMOCRAT,  X.  C— The  Xorth  Bucombe  Telephone  Company  has 
been  iMcorporated  with  a  capital  stock  of  $5,000  by  James  X.   Morgan,  J. 

D.  .M-jrphy  and  James  C.   McElray. 

KXOX,  X.  D. — The  Xorth  Knox  Telephone  Company  has  been  incor- 
porated  with  a  capital  stock  of  $6,500  by  C.  T.  Markstad,  and  Martin 
Steen,  of  Knox,  and  others. 

McHEXRY",  X.  D.— The  McHenry  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $15,000  by  ,\nton  Jenson.  E.  J.  Horn 
and  others. 

MEKIXOCK,  X.  D.— The  Turtle  River  Co-operative  Telephone  Com- 
pany has  been  organized  with  a  capital  stock  of  $50,000.  * 

XEW  ROCKFORD,  X.  D.— The  Air  Line  Telephone  Company  has 
been  incorporated  by  .^.  J.  Ritcher,  T.  F.  Knoack  and  J.  A.  Paulson,  of 
New   Rockford. 

DUTLERXILLE,  OHIO.— The  Harlan  Telephone  Company  has  been 
incorporated  witTi  a  capital  stock  of  $5,000  by  J.   T.   Sharp,   E.   H.   Smith. 

E.  D.   Jones  and   J.    E.    Spurling. 

CIXCIXX.ATI,  OHIO.— The  Fitzsimmons  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  Harrv-  Burkhardt, 
James  Mullaney,  Charles   Baker.   Ferdinand   Bassan  and  others. 

COLL.MBUS,  OHIO.— The  Massillon,  Wooster  &  MansSeid  Traction 
Company,  Cleveland,  has  been  incorporated  with  a  capital  of  $1,000 
by  G.   .\.   Bartholemew  and  others. 

COLUMBUS,  OHIO —The  People's  Municipal  Light  &  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $100,000  to  acquire  fran- 
chises, do  construction  work  and  furnish  electricity  for  lamps  and  motors. 
The  incorporators  are  E.  W.  Taylor,  T.  C.  Morphy,  S.  T.  Davies,  G. 
Counter  and  F.  W.  McCue,  all  of  Cleveland. 

DOVER,  OHIO. — The  Snyder  Electrical  Manufacturing  Company  has 
been  incorporated  with  a  capital  stock  of  $.25,000  by  Edward  Snyder  and 
others. 

GEORGETOWX,  OHIO.— The  Georgetown  Electrical  &  Supply  Com. 
pany  has  been  incorporated  with  a  capital  stock  of  $20,000  by  Philip 
Polasky  and  others. 

XEW  PHILADELPHl.V,  OHIO.— The  Valley  Transit  Light  &  Power 
Company  has  been  incorporated  with  a  capital  stock  of  $100,000  by  C.  J. 
Kneisley  and   others. 

XORVVOOD,  OHIO. — The  Xorwood  Telephone  Company,  with  a  capi- 
tal of  $13,000,  has  been  incorporated  by  Peter  Brooks  and  others. 

QU.XKER  CITY,  OHIO— The  Farmers'  Telephone  Company  has  been 
organized  with  a  capital  stock  of  $3,000  by  W.  A.  White.  F.  T.  Webster 
and  others. 

.VRNETT,  OKL.X.— The  Arnett  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by  C.  O.  Shaffer.  J.  O.  Ralston 
and  J.  J.  Henry. 

EL  REXO,  OKLA.— The  Canadian  Light  &  Power  Company  has  been 
incorporated  with  a  capital  of  $100,000  by  J.   W.   Maney  and  others. 

GEARY,  OKLA.— The  Maple  Telephone  Company  has  been  chartered 
with  a  capital  ^tock  of  $600  by  A.  C.  Gilmorc,  Byron  Baker  and  S.  S. 
Schymorc. 

GRACEMONT,  OKLA.— The .  Spring  Creek  &  Anadarko  Telephone 
Company  of  this  city  has  been  incorporated  with  a  capital  of  $i,»oo  by 
J.    F.   Prewitt   and  others. 

LAWTOX,  OKLA — The  Lawton  Lighting  Company  has  been  incor- 
porated with  $100,000  capital  stock.  The  incorporators  are  C.  S.  Stephen- 
x.n.  of  Lawton;  J.  E.  and  D.  E.  Stephenson,  of  Ansonia.  Ohio. 

LOOKEBA,  f)KLA.— The  Farmers'  Central  Rural  THephone  Company 
has  been  chartered  with  a  capiul  of  $i,noo  by  T.  E.  Green  and  M.  X. 
."Stewart,  of  Lookeba,  and  N.  J.  Walling,  of  Dinger. 

LOUIS.  OKLA. — The  Louis  Farmers'  Co-operative  Telephone  Com- 
pany has  been  incorporated  with  a  capital  of  $2,000  by  C.  J.  Johnston 
and  others. 

SALON,  OKLA.— The  Salon  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $j,5oo  by  A  C  Bothrick.  W.  T.  Hugate  and  C. 
Pitfman. 


STELL.\.  OKL.-\. — The  Farmers"  Independent  Telephone  Company 
has  been  incorporated  by  L.   S.   Wheeler  and  others. 

TEXHOM.\,  OKL.\. — .Articles  of  incorporation  have  been  filed  for  the 
Texhoma  Electric  Light.  Water  &  Ice  Company  with  a  capital  stock  of 
$15,000.     The  incorporartors  are  J.  J.  Osborne  and  others. 

W.\RREX,  OKLA.— The  Warren  Central  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $2,000  ^by  T.  S.  Woody,  .-X.  F.  Hen. 
dricks,  T.  F.  Baird  and  S.  .\.  Biddy. 

FIXLEYXILLE,  PA.— Charters  have  been  granted  to  the  Finleyville 
Electric  Light  Company  and  the  Courtney  Electric  Light  Company  each 
with  a  capital  of  $5,000.  The  incorporators  are  the  same  in  both  com- 
panies, as  follows:  Jacob  V.  \'an  Wagener,  John  F.  Cockburn  and  Clar- 
ence W.  Scheck,  all  of  Pittsburg. 

UTIC.\,  S.  D. — ^The  Central  Farmers'  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  L.  .\-   Bruce  and  others. 

CH.\TT.\XOOGA.  TEXX'.— The  Locust  Mount  Telephone  Company, 
V\"ashington  County,  has  been  incorporated  with  a  capital  stock  of  $5,000 
by  S.  T.  Martin.  R.  A.  Walker,  Jesse  Hunt.  Dr.  George  C.  Horn  and  J. 
H.    Hale. 

COLLIERVILLE,  TENN.— The  Collierville  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  S.  Hinton,  W.  W. 
Xorfleet,   L.   T.    Ward.    E.    .'V.   Johnson    and    H.    Irby. 

MEMPHIS,  TEXX. — ^The  Economy  Electric  Company  has  filed  an  appli- 
cation for  a  charter.  The  capital  stock  of  the  concern  is  named  at  $5,000. 
The  incorporators  are  J.  B.  Hutchison,  E.  -A  Palham.  J  A.  Rose,  J.  H. 
Lucas  and  Clarence  Xelson. 

MEMPHIS,  TEXX— The  South  Memphis  Light  &  Traction  Company 
has  been   incorporated  with  a  capital  stock  of  $50,000. 

\'EXUS.  TEX.AS. — The  Venus  Telephone  Company  has  been  organized 
at  this  place,  and  the  following  officers  haVfc  been  elected:  A.  D.  Frost, 
president;  .\.  J.  Florey,  vice-president;  John  W.  Bassett,  secretary,  and 
C.   L.   Barker,  treasurer. 

BUCHAXAX.  VA.— Articles  of  incorporation  have  been  filed  fot 
iTie  James  River  Water  Power  Company  with  a  capital  stock  of  $500,000 
to  construct  a  power  plant  on  James  Rivtr.  O.  C.  Huffman,  of  Bu- 
chanan,    is    interested. 

RICH.MOXD.  VA.— The  Union  Telephone  Company,  of  Branchville, 
has  been  incorporated  by  W.  R.  Sykes,  W.  W.  White.  C.  B.  \'ick,  J.  G. 
Stancill  and  J.  B.  Rogers.  The  capital  stock  of  the  company  is  $2,500 
and   its   purpose   is   to   construct   a  telephone   line. 

.\MBOY.  W.'VSH. — l"he  .-\mboy  Telephone  Company  has  been  charteied 
with  a  capital  stock  of  $2,000"  by  W.  F.  Gerber  and  others. 

CHEL.AX,  WASH. — -The  Chelan  Electric  Company  has  been  incor. 
porated  with  a  capital  stock  of  $500,000  for  the  purpose  of  building  an 
electric  railway  from  Wenatchee  to  the  northern  end  of  the  stale.  The 
company  also  contemplates  furnishing  electricity  for  lighting  purposes 
and  water  privileges  to  all  towns  along  the  Chelan  River.  J.  T.  Mc. 
Chesney   is  president  of   the  company,   and    E.    C.    Mony.  secretary. 

GOLDEXDALE.   WASH.— The  Klickitat  Light  &  Power  Company  has 
been    incorporated    with    a    capital    stock    of    $45,000    by    H.    VV.    Fellows. 
Frank   Lehn  and  J.  H.   Tilsey. 
tered    with    a   capital   stock   of   S3. 000. 

OROVILLE,  WASH.— The  Sililkamecn  Power  Company,  of  Oroville. 
has  been  incorporated  with  a  capital  of  $1,200,000  by  Monroe  Hariman. 
Charles   .-V.   .\ndrus  and   others. 

OLYMPIA,  WASH — The  .\mboy  Telephone  Company,  of  Ainboy, 
Clark  County,  has  been  incorporated  by  W.  F.  Gulber.  B.  .\.  Curtice.  J. 
Hooper,   W.   Healy  and  I;  Sieseckcr. 

SPOKAXE,  WASH— The  Big  Bend  Light  &  Power  Company  has 
been  organized  to  furnish  light  and  power  to  cities  and  towns  in  Big 
Bend  County.  The  incorporators  are  D.  B.  Fotheringham,  H.  G.  Bleeker. 
of  Spokane,  and  Eugene  Menio,  of  Medical  Lake. 

PRIXCETOX,  W.  V.-\. — Princeton  Power  Company  has  been  incor. 
porated  with  a  capital  of  $30,000  by  L.  H.  Perkins  and  others. 

PRUXTVTOW.N.  W.  \  A.— The  Pruntylown  Telephone  Company  has 
been  organized  to  operate  telephone  lines  in  Pruntytown  and  other  parts 
of  the  western  section  of  this  county.  The  officers  are:  W.  E.  Carter, 
president;  C.  T.   Reynolds,  secretary,  and  C.  B.  Kinsey,  treasurer. 

B.VLDWIX,  WIS.— The  Baldwin  Electric  Light  &  Puci  Company  is  re- 
ported incorporated  with  a  capital  of  $15,000  by  E.  J.  Cave.  (>.  K.  Haw. 
ley  and  Herman  lleebink. 

DELL.  WIS.— The  Dell  Co-operative  Telephone  Company.  Dell,  Ver- 
non County,  has  been  incorporated  with  a  capital  of  $2,500  by  Edward 
Clark  and  others. 

Dl'K AND.  WIS —The  Intercounty  Telephone  Company  has  been  incor. 
(M.raled  with  a  capital  slock  of  $8,000  by  W.  H.  Clifford  and  others. 

MADISON.  WIS— The  Intercounty  Telephone  Company,  of  Durand. 
filed  articles  of  incorporation  with  the  Secretary  of  S|ate.  The  fapilal 
stock  is  $8,000,  and  the  incorporators  are  W.  H.  Gifford.  Ward  E.  Loodell. 
P.   Fox.  X.   r    Ward.  W    Will  and  C.  Winget. 

MtXOMINKE  FALLS,  WIS.— The  .Menominee  Palls  Electric  Light 
Company  has  been  incorporated  with  a  capital  stuck  of  $15,000  by  Richard 
C.    Wangcr.    J.    K.    Krcmers    and    others. 


L  E  C  T  K  I  (■  A  L       WORLD 


\itL.    L.    .\M.    lO. 


Legal. 


KIGUT  OF  AX  ELECTRIC  POWKK  COMI'ANV  TO  CONDEMN 
LAND  FOR  ITS  USE  UPHELD.— The  question  of  the  right  of  a  light 
and  power  com])any  to  condemn  the  land  necessary  for  the  construction 
of  a  canal  came  up  in  a  case  recently  before  the  Supreme  Court  of  Wash- 
ington. The  Olympia  Light  &  Power  Company,  which  instituted  the 
pioceedings  to  condemn,  ojterates  a  street  railway  between  the  city  of 
Olympia  and  the  town  of  Tumwater,  and  also  maintains  an  electric  light- 
ing system.  The  company  has  a  generating  plant  on  the  Dcs  Chutes 
River  at  the  town  of  Tumwater,  the  plant  being  run  by  water  taken  from 
the  river,  louring  the  months  of  July,  August  and  September  of  each 
year  there  is  not  enough  water  in  the  river  to  furnish  power  sufficient 
to  operate  the  railway  and  lighting  systems,  and  during  those  months  it 
had  fre<|uent!y  become  necessary  to  suspend  the  railway  service.  The 
CDUipany  i)ro])osed  to  overcome  this  difficulty  by  diverting  i>art  of  the 
water  which  came  down  the  river  during  the  rainy  season  by  means  of  a 
canal  to  Lawrence  Lake,  a  body  of  water  located  near  the  river,  but  about 
twenty-six  miles  up  above  the  jiower  house.  The  level  of  the  lake  would 
bo  thereby  raised  some  30  feet,  and  the  plan  was  to  hold  the  water  there 
until  the  dry  season,  when  it  would  be  released  in  sufficient  amount  to 
(live  the  required  power.  The  raising  of  the  lake  level  would  result  in 
overflowing  the  land  belonging  to  owners  along  the  shore,  and.  as  they 
objected  I0  selling,  the  company  was  obliged  to  proceed  by  condemn- 
ation. The  landowners  claimed  tliat  the  comjjany  was  not  entitled  to  take 
the  land  by  condemnation,  because  it  was  authorized  by  its  charter  to 
furnish  jmwer  to  individuals,  which  is  not  a  public  use,  and  because  it 
was  within  the  reach  of  the  company  to  evade  detection  in  case  such 
power  should  be  furnished  lo  individuals  after  the  land  had  been  con- 
d(  mned  for  a  public  use.  While  it  is  the  law  the  land  may  be  taken 
by  a  corporation  only  wheiw  needed  for  a  public  use  and  the  private  prop- 
(_Tty  of  one  ]>erson  may  not  be  taken  for  the  private  use  of  another,  never- 
theless;, when  a  corporation  is  engaged  in  a  ])ublic  service,  the  fact  that 
the  corporation  may  devote  land  to  private  purposes  does  not  deprive  it 
of  its  right  to  condemn.  Harris  vs.  Olympia  Light  &  Power  Company, 
go  Pac.  Rep.   656. 

NEARNESS  OK  LOW  POTENTIAL  WIRES  TO  WIRES  OK  IIIC.H 
POTENTIAL  AS  HASIS  OK  ACTION  FOR  NEOLIGENCE.  PROPER 
CfJXSTRUCTION  REQUIRES  SUCH  WIRES  TO  BE  AT  LEAST 
F1\'E  FEET  APART.— The  facts  in  an  action  against  an  electric  light 
c(»mpany,  brought  by  an  administrator  to  recover  damages  for  the  death 
of  a  lineman  in  the  em]>loy  of  the  company,  whose  estate  he  represented, 
were  as  follows:  The  company  owned  a  primary  or  high  potential  circuit 
of  .'300  volts,  which  was  strung  with  26  inches  of  a  secondary  circuit  of 
106  volts.  The  poles  were  so  placed  that  the  wires  passed  through  the 
tops  of  soijie  trees  near  the  home  of  one  Selby,  which  was  lighted  by 
current  conveyed  by  the  secondary  wire.  On  the  afternoon  ^r  the  acci- 
dent Selby  noticed  a  disturbance  among  the  wires  in  his  yard,  and  ob- 
served that  the  trees  to  which  the  wires  were  attached  were  smoking 
and  that  sparks  were  flying  from  the  fixtures.  He  requested  his  son  to 
go  into  the  cellar  and  cut  the  current,  and  the  son.  being  unable  to  find 
the  switch,  attempted  to  turn  on  the  incandescent  light.  But  he  aban- 
doned ibis  purpose  upon  receiving  a  rather  severe  shock,  and  Selby  noti- 
fied the  comi)any's  office  by  telephone  of  the  trouble.  The  lineman  ar- 
rived and,  when  he  observed  the  trees  smoking,  it  occurred  to  him  that 
there  was  a  "ground."  After  cutting  the  current  from  the  yard  lights  h*e 
was  called  to  inspect  the  wiring  in  the  house  and,  upon  being  shown  the 
lamp  from  which  Selby's  son  received  the  shock,  he  seized  it  and  was 
instantly  killed.  Several  questions  presented  themselves  for  consideration: 
Was  the  company  guilty  of  negligence?  Was  the  lineman  free  from  con- 
tributory negligence?  Was  he  acting  within  the  scope  of  his  duties? 
Could  it  be  said  that  he  had  not  assumed  the  risk  under  the  circumstances? 
A  negative  answer  to  any  of  these  questions  would  have  been  fatal  to  the 
right  of  the  administrator  to  recover  damages.  As  to  negligence,  it  was 
held  that  the  company  was  clearly  negligent  in  not  seeing  to  it  that  the 
two  wires  were  at  least  $  feet  apart,  and  also  in  permitting  them  to  pass 
through  the  branches  of  trees,  thereby  endangering  contact.  It  seems 
that  the  lineman  was  one  of  a  number  of  men  who  were  employed  to  do 
"outside"  work,  and  that  the  "inside  work"  was  taken  care  of  by  a  dif- 
ferent grou]>  of  employees.  It  was  held  that,  as  no  inside  man  was  sent 
along  with  the  unfortunate  employee,  he  was  justified  in  remedying  the 
trouble  at  the  Selby  residence,  no  matter  where  he  found  it.  The  com- 
pany then  contended  that  the  accident  resulting  in  the  lineman's  death 
was  one  of  the  ordinary  risks  incident  to  his  employment.  It  is  true 
that  a  servant,  by  his  contract  of  employment,  assumes  the  ordinary  risks 
incident  thereto.  A  servant,  however,  does  not  assume  the  risk  incident 
to  his  master's  negligence,  and.  under  this  rule,  it  was  held  that  the  line- 
man had  assumed  no  risk  which  could  deprive  his  estate  of  the  right  to 
damages.  The  question  of  contributory  negligence  was  referred  to  the 
jury,  and  the  jury  found  that  element  was  not  involved  and  returned 
a  verdict  of  $5,000.  Grimm  vs.  Omaha  Electric  Light  &  Power  Company. 
Sttprcme  Court  of  Nebraska,    lu   X.   W.   Rep.  6jo. 


Educational. 

NEW  YORK  l"Nl\  KRSnV.-- An  eveninn  course  in  industrial  engi- 
eering,  intended   to  give  manufacturers,  contractors  and  their  employees 

working  knowledge  of  engineering  principles  which  enter  into  the  con- 
duction   and    operation    of    their    plants,    will    he   begun    on    Sept.    j6   by 


New  York  University,  under  the  direction  of  Dean  Joseph  F.  Johnson,  at 
the  School  of  Commerce,  Accounts  and  Finance  in  Washington  Square. 
This  course  has  been  designed  to  aid  those  connected  with  industrial 
concerns  to  inspect,  intelligently,  specifications  and  materials  and  to  pas*) 
on  |)Ians  for  application  of  power  to  various  types  of  machinery.  Supple- 
menting this  course  will  be  another  in  industrial  chemistry,  which  will 
deal  with  the  chemical  processes  in  the  manufacture  of  extensively  used 
commodities,  a  course  in  industrial  values,  to  enable  the  manufacturer 
or  selling  agent  to  interpret  his  market,  and  a  special  course  in  business 
organization,  which  will  consider  methods  of  securing  economical  manage- 
ment  of  productive  and  sales  departments  anri  effective  placing  of  |>roducts 
under  varing  conditions  of  trade. 


Obituary. 


MR.  L.  H.  CAKTEK.— A  «|)i-cial  .iis|.auh  from  Chicago  o(  Aug.  i8. 
say*.:  "L.  H.  Carter,  the  son  of  Urig.-(jen.  W.  li.  Carter,  of  Chicago,  in 
command  of  the  Uepartmcni  of  Lakes  of  the  C  S.  Army,  was  killed  in- 
stantly last  ni{(ht  by  an  electric  shock  received  in  the  dairy  room  of  the 
Ciiivtrsily  of  Illinois  at  Champaign,  where  he  was  a  special  student.  Voung 
Carter  was  dead  when  found.  He  had  been  set  at  the  task  of  iiolishing 
a  combination  elictric  and  gas  chandlicr  in  the  university  dairy.  He  had 
been  working  for  some  time  when  a  piercing  scream  wa-s  heard  by  C.  C. 
Hotter,  a  fellow-student  employee.  Totter  rushed  to  the  aid  of  the  young 
man  and  found  that  he  had  received  a  current  of  electricity  in  his  body. 
Carter  had  bctn  standing  ujwn  a  sma'il  stationary  engine  while  reaching 
up  to  the  chandelier.  'ITie  engine  was  fastened  with  bolts  driven  through 
the  concrete  floor  and  this  completed  the  circuit.  .-\  ladder  was  Itaning 
near  by,  and  when  Potter  rushed  into  the  room  Carter's  lifeless  body  had 
fallen  against  it,  but  the  hands  of  the  dead  man  were  still  clutched  tightly 
over  the  chandelier,  which  had  been  i>art!y  wrenched  from  its  fastening  in 
the  ceiling.  Daring  |>oS5ihle  electrocution.  Potter  seized  the  body  and  it 
fell  to  the   ficor,  llius  breaking  the  circuit." 

MK.  E.  K.  COKKIX. — If  is  with  extreme  regret  that  we  note  the  death 
of  Mr.  E.  R.  Coffin,  son  of  Mr.  C.  .\.  Cofin,  president  of  the  Gen- 
eral Electric  Company,  who,  with  members  of  his  family,  is  now 
traveling  in  Europe.  It  appears  that  Mr.  E.  R.  Coffin  was  taken  ill 
while  traveling  from  San  Krancisco  to  New  York,  and  died  at  Omaha, 
in  the  Cieneral  Hospital,  after  an  operation  for  'trangulated  hernia. 
Edward  Russell  Coffin  was  born  in  Lynn,  .Mass..  .luly  28.  187J-  After 
being  giaduated  at  Harvard  L'niversily,  where  he  ttok  the  decree  of  .V-  II.. 
he  entered  the  Harvard  Law  School,  from  which  he  was  graduated  in  1896. 
He  was  admitted  to  the  bar  of  .Massachusetts,  and  later  practiced  in  Xew 
York  City  until  November,  1904,  when  he  became  vice-president  of  the 
Electric  .Securities  Corporation.  M  the  time  of  his  death  he  was  also  vice- 
president  of  the  .\sheviile  Electric  Company,  the  Chattanooga  Electric  Com 
pany  and  the  I)es  Moines  Eiectric  Light  Company.  He  was  -i  director  of 
the  .\nimas  Power  &  Water  Company,  the  Central  Colorailo  Power  Com- 
pany, the  Duluth  Edison  Electric  Company,  the  C.rand  Rapids  Edison  Com- 
pany, the  Omaha  Electric  Light  &  Power  Comjiany  and  the  Le  Grange 
Mining  Company.  Mr.  Coffin  was  a  member  of  the  Puritan  Club  of 
IJoston.  the  Fort  Orange  »Club  of  .Albany,  and  the  Metropoliun.  City. 
and  University  clubs  of  this  city.'  He  was  unmarried  and  lived  with 
his  father.  He  was  a  young  man  of  great  promise  and  ability,  a  most 
delightful  companion,  and  of  fine  physique  that  indicated  a  long  life. 
His  death   will   be   deeply   deplore<l   in   electrical   circles. 


"Personal. 


MR.  .?.  T.  PORTER,  formerly  superiiu.n.knl  01  the  Slireve|)ort  Trac- 
tion Company,  of  Shrevepon,  I^..  has  resigned  yi  engage  in  the  electrical 
construction  business.  Mr.  H.  H.  Lunsford  has  been  appointed  superin- 
tendent  to   succeed   Mr.    Porter. 

.MK.  H.  P.  M.\NIM.  formerly  chief  engineer  of  the  E:ectric  VehicK- 
Company.  New  York.  N.  Y..  who  resigned  on  .\ug.  1  to  begin  the  manu- 
facture of  motor  cars  on  his  own  account,  has  betn  retained  by  the  Electric 
X'ehicle  Comiiany  as  consulting  engineer,  and  will  represent  that  organi- 
zation in  the  mechanical  branch  meetings  of  the  Licensed  .\S5ociition.  Mr. 
Ataxini  designed  nearly  all  the  Columbia  gasoline  and  electric  cars  built 
since  the  company  started  in  business. 

PROF.  \V.  O.  TE.XCiUE  has  resigned  his  i>osition  in  the  e.\perimenta' 
engineernig  department  .it  Purdue  I'niversity.  Lafayette.  Ind..  10  acci  i.i 
the  management  of  the  Itrookline  Motor  Car  Company,  of  Krookline. 
Mass.  Prof.  Teague  has  been  at  Purdue  for  two  and  a  half  >ear«.  in 
charge  of  the  cniinieering  labor.ttory.  givinc  es|R-cial  attention  to  the  *ork 
in   connection   with   automobile   power.      The   irnslees  have   not    namtd   hii 


Trade  "Publication 


THERMOMETERS. — The  Parker  Manufacturing  Comimny.  Clifton  ■ 
anil  Shirley  Streets.  Boston.  M«s.s..  has  issued  a  series  of  folders  de- 
voted to  thermometers  for  mechanical  uses.  These  instrunl^ts  ire  of 
either  the  indicating  or  the  recording  tyiw. 

TR.VXSI'ORMERS  of  the  single-phase  shell  type  «re  discussed  at 
length  in  llulleiin  No.  1006  of  the  Fort  Wayne  Electric  Work*.  Fort 
Wayne.  Ind.  The  slanilard  transformers  arc  built  for  ratings  varying 
from  600  to  50.000  watt^. 


Skpthmbkr 


ELECTRICAL      W  (J  R  L  D  . 


\ARIABLE-SPEED  MOTORS.— The  Electro-Dynamic  Company.  Hay- 
onne.  X.  J.,  hat^  issued  an  illustrated  booklet  dealing  with  interpolc 
vsriahle-cpced  motors  for  machine  tool   drive. 

BELTED  ALTERXATORS  of  the  self-contained  type  for  ratings  not 
exceeding  1 50  k\v  are  treated  at  length  in  Bulletin  Xo.  1060  of  the  Allis- 
Chalmers  Company.  Milwaukee.  Wis.  These  machines  are  provided  with 
revolving  field  members,  and  are  so  constructed  that  no  bed  plate  is  re- 
quired   and   no   pedestal   bearings   are   used. 

SIXGLE-PHASE  IXDUCTIOX  MOTORS.— The  Century  Electric 
Company,  404  Xorth  Fourth  Street.  St.  Louis,  Mo.,  has  issued  Bulletin 
Xo.  S  devoted  to  single-phase  motors.  These  motors  are  of  the  self- 
starting  combined  repulsion  and  induction  type  and  are  intended  for 
either  constant-speed  or  variable-si>eed  work. 

SHOW  WIXDOW  ILLUMINANT.- The  LinoHte  Company  of  Ameri- 
ca, 24  Stone  Street.  New  York,  has  issued  a  bulletin  calling  attention  to 
it^  Linolite  (line  o'  light)  tamp,  which  consists  of  a  continuous  filament 
in  a  trough  reflector,  which  is  adapted  for  the  illumination  of  show  win- 
dows, public  buildings,  hotels,  art  galleries,  theatres,  street  cars,  signs,  etc. 

STANDARD  DIRECT-CCRREXT  MOTORS.— Publication  No.  56 
of  the  Robbins  &  Myers  Company  is  entitled,  "Information  Book  of  the 
Standard  Motors  for  Direct-Current  Circuits."  It  contains  full  descrip- 
tions of  the  constructional  features  and  operating  characteristics  of  con- 
-tant-speed    and    variable-speed    motors    for    ratings   varying    from   0.033    hp 

IXSL'LATIXG  M.\TERIAL.— A  pamphlet  issued  by  the  O.  M.  Steward 
Manufacturing  Comjiany.  Chattanooga.  Tenn..  is  devoted  to  Lavite,  an 
insulating  material,  which  is  stated  to  combine  high  dielectric  properties 
with  mechanical  accuracy  and  good  heat-resisting  qualities,  having  great 
nitchanical  strength  and  can  be  machine<l  as  accurately  as  brass. 

SIXGLE-PHASE  VARIABLE-SPEED  VEXTILATIXG.  FAX  OUT- 
FITS are  discussed  in  Bulletin  Xo.  76  of  the  Wagner  Electric  Manufac- 
turing Company.  St.  Louis.  Mo.  The  motors  are  of  the  combined  repul- 
sion and  induction  type,  the  speeds  below  normal  being  obtained  by  the 
use  of  an  auto-transformer  that  allows  the  imj)r€ssed  voltage  to  be  varied 
at  will. 

TELEPHONES  FOR  F.VRMERS.— An  interesting  bulletin  entitled. 
"How  the  Telephone  Helps  the  Farmer."  has  been  issued  by  the  Strom- 
berg'Carlson  Telephone  Manufacturing  Company.  Rochester,  X.  Y.  In- 
structions are  given  for  organizing  a  farmers'  telephone  company  and 
much  valuable  information  concerning  installing  and  operating  telephones 
is  also  given. 

BLUE  PRLVTIXG  BY  ARC  LAMPS.— What  is  stated  to  be  a  copy 
of  a  speech  by  "Prof.  A.  C.  Tinic  before  the  Xational  Federation  of  Blue 
Printers"  is  given  in  a  booklet  issued  by  the  Buckeye  Engine  Company. 
Salem.  Ohio.  Incidentally,  mention  is  made  of  the  excellent  qualities 
of  the  Buckeye  electric  blue  printing  machine,  which  is  automatic  in  its 
ptrformance. 

M.XCHIXI.ST  TOOLS.— The  latest  edition  of  the  catalogue  of  the  Pratt 
&  Whiney  Company,  Hartford.  Conn.,  devoted  to  small  tools,  standards 
and  gauges,  comprises  214  duodecimo  jiages  and  several  hundred  illustra- 
tions. An  appendix  of  tables  relating  to  the  metric  system,  wire  gauges, 
dimensions  of  twist  drills,  screw  threads,  etc..  adds  largely  to  the  value 
of  the  publication. 

MA<;XETO  SWITCHBOARDS.— Bulletin  Xo.  104  of  the  Dean  Elec- 
tric Company,  Elyria.  Ohio,  gives  an  excelleiK  discussion  of  the  construc- 
tional features  and  operating  characteristics  of  magneto  switchboards.  All 
of  the  details  and  their  functions  are  treated  fully,  numerous  jihoto- 
diagrams  being  used  for  explaining  the  circuit  connections  and  duties  of 
the   several   jiarts. 

ELECTRIC  HOISTS.— In  its  loose  leaf,  Catalogue  Xo.  .-^o,  the 
Sprague  Electric  Company.  5J7  West  Thirty-fourth  Street.  N'^ew  York, 
gives  an  excellent  description  of  the  design,  construction  and  operation 
of  it«  electric  hoists,  and  numerous  photographs  showing  installations 
where  these  hoists  are  in  use.  .\  supplement  to  this  catalogue  gives  a 
list  of  about  600  customers  who  are  now  emjdoying  Sprague  electric  hoists. 

JAMESTOWX  EXHIBIT.— .\n  attractive  card  showing  the  Pennsyl- 
v.inia  Slate  Building  at  the  Jamestown  Exposition  is  being  distributed  by 
the  Sprague  Electric  Company.  The  building  is  wired  with  the  Sprague 
Company's  Greenfield  flexible  steel  conduit,  and  is  a  reproduction  of 
Imlrpendence  Hall.  Philadelphia.  The  card  is  printed  in  two  colors;  on 
•  •nr    t-ide   is   «hown   the  building,    and   on   the   reverse   side    is   a   brief   de- 

ription  of  the  conduit. 

CORLISS  ENGINES.— Brochure  No.  101  of  the  Minneapolis  Steel 
\'  Machinery  Company,  Minneapolis,  Minn.,  gives  a  |)ictnrial  description 
of  "heavy  duly"  Twin  City  Corliss  engines.  These  engines  are  built 
for  ratings  varying  from  ^4  hp  tu  2070  hp.  non-condensing,  the  increase 
in  rating  for  condensing  o|K:ralion  varying  from  13  per  cent  with  Vi 
cutoff  at  150  Ihn.  pressure  tn  39  j»er  cent  with  '%  cutoff  at  80  lbs. 
pre«**urc. 

ELECTRIC  DRILL.— The  Knechi  Kro*.  Company.  Cincinnati,  describe* 

I    a    hand«nme    little    booklet    the    Knechi    friction    %enMlive    drill,    which 

1:1   drill   hole*   uf  any  size   up  to  o/ttt  inch.      The  drive   i«  by   means  of 

dnuhle    frictinn    cone«,    which    arrangement    not    only    give«    a    maximum 

range  of  "peed*,  but   through  the  driving   roller   slipping,   prevents  a  drill 

from    breaking   «hould    it    »lrike    a    harfl    •ikii.      The    ilrtll    i<*    driven    by    a 

hp  direct-cufTent  motor  mounted  on  ih'-  column  of  the  machine. 

ELECTRIC    EQUIPMENT    IN    RAILROAD    SHOPS.— .\s    No.    2    »f 

•rrie^   of    ptiblicaifon«   dc*cripttvp   of    what    ha*   Wen    done    in    the    way 


of  improvement  in  methods  of  operating  tools  and  handling  work  in 
railroad  repair  shop  practice,  the  Westinghouse  Electric  &  Manufacturing 
Company  has  issued  a  well-prepared  pamphlet  dealing  with  the  electrical 
equipment  at  the  Hornell  shops  of  the  Erie  Railroad.  In  these  shops 
there  are  used  39  direct-current  motors,  varying  in  rating  from  6  hp 
to  50  hp. 

STORAGE  BATTERIES.— Catalogue  A  of  the  General  Storage  Bat- 
tery Company.  42  Broadway,  New  York,  gives  an  illustrated  description 
and  price  list  of  "high-duty"  type  Bi'jur  storage  batteries  for  stationary 
service.  This  company  has  issued  a  folder  containing  condensed  instruc- 
tions for  the  installation  and  operation  of  transportable  batteries.  The 
plates  of  both  the  stationarj'  and  th«  transportable  batteries  are  of  lead, 
and  the  instructions  for  the  most  part  are  directly  applicable  to  either 
of  these  types. 

CRANE  CONTROLLERS.— The  Cutler-Hammer  Manufacturing  Com- 
pany. Milwaukee,  manufacturers  of  electric  controlling  devices,  has 
just  issued  a  booklet — pigeon-hole  size — descriptive  of  its  line  of  electric 
crane  controllers.  In  addition  to  full  descriptions  and  illustrations  of 
five  types  of  crane  and  hoist  controllers,  the  booklet  contains  connection 
and  dimension  diagrams,  repair  part  charts,  prices,  net  weight  and  ship- 
ping weight  of  apparatus,  etc.  An  improved  form  of  contactor  for  han- 
dling  heavy   currents   is  also   described. 

GRAPHITE,  BRUSHES.— A  bulletin  recently  issued  by  the  Jos.  Dixon 
Crucible  Company  illustrates  and  describes  its  line  of  graphite  brushes 
for  dynamos  and  motors.  After  the  installation  of  a  large  electric  motor 
plant  in  the  Dixon  works  some  trouble  was  encountered  in  the  use  of  the 
ordinary  carbon  motor  brush,  which  led  to  experiments  that  resulted  in 
that  type  of  brush  being  S'iperseded  with  most  satisfactory  results  by  a 
graphite  brush:  and  it  is  this  new  type,  which  is  now  being  manufactured 
for  ;  eneral  sale,  to  which  the  catalogue  refers. 

WESTINGHOUSE  DESCRIPTIVE  PAMPHLETS.— Two  of  the  latest 
issue?  in  the  industrial  series  of  pamphlets  issued  by  the  Westinghouse 
Electric  &  Manufacturing  Company  have  for  subjects,  respectively,  the 
electrical  equipment  of  the  Bath  Portland  Cement  Company  and  the  elec- 
trical equipment  of  machine  tools  in  the  plant  of  the  Firth-Stirling  Steel 
Company.  In  both  cases  a  well-written  description  is. given  of  the  elec- 
trical installation,  the  interest  of  which  is  increased  by  some  account  of 
the  processes  to  which   the  electrical  equipment  is  applied. 

RESISTOR  UNITS.— Bulletin  Xo.  107  of  Charles  E.  Wirt  &  Com 
pany,  4901  Stenton  Avenue,  Philadelphia,  Pa.,  deals  with  Di-el-ite  re- 
sistor units.  These  units  are  wound  with  resistor  wire  solidly  embed- 
ded in  a  homogeneous  material  which  possesses  the  qualities  of  mechani- 
cal strength,  electrical  insulation  and  durability  under  extremes  of  heat 
and  cold.  The  insulating  material  is  an  artificial  intone,  which  is  able 
to  withstand  temperatures  not  exceeding  800  degrees  Fahr.  It  is  moulded 
t'l  the  form  desired  from  a  very  soft  stale,  and  is  then  hardened  by 
chemical   and  heat  treatment  without  change  of  form. 

ELECTROQUARTZ.  which  is  obtained  by  fusing  quartz  in  the  elcc 
trie  furnace,  is  a  material  which  it  is  claimed  will  resist  cracking,  no 
matter  how  suddenly  or  viblently  it  is  heated  or  cooled.  It  is  state<I 
that  "electroquartz"  softens  only  when  the  temperature  is  above  2550- 
Fahr.  It  melts  above  2900''  Fahr.  Up  to  from  2150"  to  2350"  Fahr.,  it 
may  be  used  safely  in  contact  with  molten  metals.  The  material  is  milky 
white  in  appearance,  of  vitreous  texture,  hard  and  strong.  .\  price  list 
designated  as  No.  26  relating  to  this  substance  has  been  issued  by  the 
Wilsbn-Maculen  Company,   no  Liberty  Street.  New   York. 

Tl'NGSTEN  LAMPS.— Mr.  J.  Auerbach,  president  of  the  Electric.il 
.\ccessaries  Company.  New  York,  expressed  himself  as  agreeably  surprised 
at  the  demands  made  upon  him  for  Tungsten  lamps  which  this  company 
was  the  first  to  introduce  in  this  country.  While  it  has  been  making  ship- 
ments fur  a  little  more  than  two  months,  the  company  has  sent  out  over 
70.000  TungstL-n  lamps  to  all  parts  of  the  United  States  and  Canada,  and 
many  repeat  orders  is  convincing  proof  of  the  success  of  the  lamp.  The 
breakage  of  these  lamps  in  transit  has  proved  very  small.  Th:s  company 
aPous  for  all  breakage  over  5  per  cent,  and  in  not  half  a  dozen  instance-. 
has  this  figure  been  cxceded. 

BROOKFIELD  INSULATORS.— The  Brookfield  Glass  Company.  New 
York,  have  just  issued  a  very  handsome  catalogue  of  their  standard  Brook- 
feld  glass  insulators.  These  are  of  the  screw  type,  in  regular  cone  and 
knob  types,  but  are  made  in  a  great  variety  of  shapes  and  sizes,  while 
special  types  are  made  to  order  and  specification,  particularly  for  power 
liansmission.  A  great  merit  of  the  catalogue  is  that  all  the  insulators  are 
shown  full  size,  "shadow."  bringing  out  every  exterior  and  interior  detail. 
Each  cut.  moreover,  in  accompanied  by  the  necessary  data  as  to  thread, 
groove,  weight  and  quantity  jwr  barrel,  ctt.  .\  page  is  also  devoted  to  the 
•standard  thread  itself,  from  threa<ls  to  the  inch. 

ELECTRICAL  .MEASURING  IN.STRUMENTS  — The  Electrical  Ap- 
pnratu«  Company.  Claxton  House.  Westminster,  London,  has  issued  a 
series  uf  catalogues  dealing  with  electrical  measuring  instruments.  Cat* 
alogue  .\  i«  devoted  to  round  pattern  direct  cur  rent  ammeters  and  volt- 
meteri  maile  by  the  .\mcrican  Instrument  Company.  Catalogue  B  dc- 
•cribe*  direct-current  ammeters,  voltmeters  and  volt-ammeters  of  the 
Pifinolet  type.  Catalogue  E  describe*  direct-current  ampere-hour  meters 
nf  the  motor  type,  which  are  «tated  lo  be  preferable  to  watt-hour  meters 
in  that  there  arc  no  shunt  lo5se«  and  no  i>os*>ibi)ity  of  the  meter  run- 
ning on  the  «hunl  current.  Alternating-current  induction  tyi>c  watt-hour 
nicter*  are  trrated  in  Catalogue   K. 
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EXCEIJ.O  ARC  LAMPS.— V\\-  arc  in  rcccii't  of  an  advance  copy  of 
the  new  "Spare  Part  Ust"  for  Exccllo  arc  lanipR.  which  is  another  proof 
of  the  desire  on  the  part  of  the  Exccllo  Arc  Lamp  Company,  24  East 
Twenty-first  Street,  New  York,  to  give  the  users  of  these  flaming  arcs  the 
greatest  possible  satisfaction.  Although  the  company  make  it  extremely 
easy  to  secure  duplicate  parts,  it  reports  that  the  number  of  parts  that 
have  been  required  so  far  for  the  4000  lamps  in  use  amount  to  a  very 
small  fraction  per  mill  on  the  value  of  the  individual  lamp.  The  list 
received  is  rather  ingeniously  arranged  and  is  accompanied  by  a  diagram, 
so  that  any  part  of  the  lamp  may  be  intelligently  ordered  by  number. 

THE  CHICAGO  PNEUMATIC  TOOL  COMPANY,  Fisher  Building, 
Chicago,  is  mailing  two  new  catalogues,  Nos.  23  and  24.  No.  23  is  a  book 
of  more  than  100  pages  and  is  devoted  exclusively  to  Franklin  air  com- 
pressors. It  contains  descriptive  matter  and  information  relating  to  air 
compressors  and  is  embellished  with  half-tone  engravings  of  the  machines 
and  parts.  Catalogue  No.  24  is  also  a  book  of  more  than  100  pages  and 
covers  elaborately  the  company's  widely  known  line  of  pneumatic  tools 
and  appliances,  including  "Boycr"  and  "Keller"  hammers,  "Little  Giant" 
drills,  sand  rammers  and  hoists.  Both  books  are  printed  in  colors,  con- 
veniently indexed  and  strongly  bound,  thus  making  them  books  of  refer- 
ence as  well  as  catalogues.     Copies  will  be  forwarded  upon  rectuest. 

HOLOPHANE  GLOBES.— Bulletin  No.  F,  (July.  1907)  of  the  Holo- 
phanc  Company  (sales  department)  will  be  found  of  much  interest  by 
all  having  to  do  electrical  illumination,  or  who  wish  to  know  details  of 
the  recent  great  advancement  in  the  art  of  illumination  through  the  use 
of  globes  whereby  the  fixed  distribution  of  the  naked  incandescent  lamp 
may  be  transformed  to  give  any  desired  distribution  of  light.  About 
four-score  globes  of  different  shapes  and  types  are  illustrated,  and  the 
accompanying  text  points  out  the  various  specific  uses  for  which  they 
are  designed.  A  distribution  curve  is  given  for  each  type  of  lamp, 
which  with  other  technical  information  contained  renders  the  publication 
of  much  moie  intrinsic  interest  than  the  usual  trade  bulletin. 

COAL  HANDLING  MACHINERY.— The  latest  catalogue  of  "Hunt" 
coal  handling  machinery,  issued  by  the  C,  W.  Hunt  Company,  West 
Brighton,  N.  Y.,  consists  of  64  large  octavo  pages  and  several  hundred 
cuts.  Hunt  coal  handling  plants  of  all  different  types  are  illustrated, 
from  one  operated  by  a  single  horse  to  great  installations  laid  down 
by  railroads  and  the  U.  S.  navy.  Following  pages  of  the  pamphlet  are 
devoted  to  descriptions  of  the  details  of  plants,  including  hoisting  en- 
gines, conveyors,  buckets,  cut-off  valves,  chutes,  weighing  hoppers,  blocks 
and  ropes.  The  final  pages  describe  the  Hunt  industrial  railway  and 
electric  haulage  locomotive.  It  is  stated  that  the  catalogue  is  published 
for  the  use  of  engineers  and  architects,  and  contains  the  necessary  infor- 
mation for  installing  the  machinery  described, 

CONSTRUCTION  ENGINEERING.— Pamphlet  No.  :6  of  their  scries 
concerning  recent  work  has  lately  been  issued  by  Dodge  &  Day,  Drexel 
Building.  Philadelphia,  Pa.  The  pamphlet  illustrates  and  describes  in  a 
striking  iranner  the  work  of  the  above  engineers  for  the  Lehigh  Coal  & 
Navigation  Company,  the  Wagner  Electric  Manufacturing  Company  and 
the  Arthur  Koppel  Company.  According  to  the  plans  for  the  plant  of  the 
Wagner  Electric  Manufacturing  Company  at  St.  Louis,  Mo.,  which  is  now 
being  erected,  the  pig  iron  and  coke  enter  the  buildings  from  the  rear. 
After  the  castings  have  passed  through  the*  machine  shops,  the  finished 
parts  are  taken  to  the  erection  shop,  from  which  the  completed  machines 
are  delivered  to  cars  on  a  siding  in  front  of  the  shops.  Immediately  in 
front  of  this  siding  and  facing  tli-.-  main  ^-trcet  are  the  offices  and  service 
buildings. 

THOMSON  POLYPHASE  INDUCTION  WATT-HOUR  METERS  are 
made  for  the  specific  purpose  of  measuring  energy  in  any  two-phase,  three- 
phase  or  monocyclic  circuit,  and  consists  of  two  single-phase  motor  ele- 
ments, each  acting  upon  its  own  disk  with  both  disks  mounted  upon  a 
single  shaft  actuating  the  register.  The  meters  may  be  applied  to  a  circuit 
feeding  energy  to  a  mixed  load  of  lamps,  motors,  or  other  devices,  and 
record  accurately  irrespective  of  load  conditions.  Bulletin  No.  4527,  issued 
by  the  General  Electric  Company.  Schenectady,  N.  Y.,  describes  the  latest 
form  of  these  meters,  which  are  made  in  three  types;  one  for  house  service 
with  metal  cover,  and  two  for  switchboard  use,  one  having  a  metal  cover 
and  the  other  a  glass  cover.  The  bulletin  gives  catalogue  numbers  and 
capacities,  etc.,  of  the  various  sizes,  and  a  large  number  of  connection 
diagrams  showing  the  method  of  installation  on  different  classes  of  circuits. 


'Business  J^otes. 


THE  NORTHWEST  ELECTRIC  COMPANY.  oT  Seattle.  Wash.,  will 
soon  begin  the  erection  of  a  large  plant  for  the  manufacture  of  all  kinds 
of  electrical  appliances.  The  factory  will  be  located  in  the  south  end  of 
the  city  and  will  absorb  the  Seattle  Electrical  Heating  &  Manufacturing 
Company.     A.  E.  Ransom  will  have  general  supervision,  of  the  plant. 

FAHN  &  McJUNKIN.  New  York,  have  recently  purchased  from  Thos. 
1).  Carpenter  the  business  of  the  Packard  vacuum  pump,  which  has  been  in 
extensive  use  for  many  years.  Almost  every  incandescent  lamp  factory  has 
one  or  more  of  these  pumps.  Messrs.  Fahn  &  Mcjunkin  manufacture  al- 
most' every  kind  of  machiniry  for  equipping  lamp  factories  and  the  acquisi- 
tion of  the  Packard  pump  will  ruvnid  out  their  line. 


WESTERN  ELECTRIC  PICNIC— With  each  succeeding  year,  the 
picnic  of  the  drafting  departments  of  the  Western  Electric  Company,  of 
Chicago,  becomes  a  more  looked  forward  to  event,  as  evidenced  by  the 
large  number  present  at  Riverview  Park,  Aurora,  III.,  where  the  sixth  an- 
nual outing  took  place  last  Saturday,  Aug.  24.  Good  weather  prevailed. 
The  championship  pennant  was  won  a  second  time  by  ih^  Clinton  Streets, 
after  a  hotly  contested  ball  game  with  the  Ha%«thornc  nine,  by  the  close 
score  of  3  to  2.  The  loo-yard  dash  was  won  by  Mr,  Houck.  The  pick-a- 
back race  was  won  by  Messrs.  Graff  and  Baginski.  the  potato  race  was 
scooped  in  by  Mr.  Baginski,  Mr.  Haz.ick  won  tTic  broad  jump  with  a  large 
margin,  Mcs*;rs  (iraflT  and  Baginski  also  won  the  three-legged  race,  Mr- 
Hanzlick  took  the  sack  race.  The  Clinton  Street  heavyweights — Messrs. 
Krivanek,  Novak,  Taylor,  Roth,  Houts  and  Blume  walked  away  with  the 
honors  in  the  tug-of-war.  Two  sparring  events  which  terminated  the  enter- 
tainment on  the  athletic  field,  were  easily  captured  by  the  Hawthorne 
whirlwind,  Mr,  Tracey,  in  the  preliminary,  and  by  Mr.  Shclstrom  of  tlic 
same  department  in  the  wind  up.  .\fter  dinner  the  prizes  were  awarded, 
with  remarks,  by  Mr.  Percy  Nichols,  chief  draftsman  of  the  Hawthorne 
Works.  Music  was  rendered  by  the  Draftsmen's  Orchestra,  led  by  Mr,  C. 
L.  O.sgood. 

A.  GILBERT  &  SONS. — Owing  to  the  increase  of  business  of  the  A. 
Gilbert  &  Sons  Brass  Foundry  Company.  St  Louis,  Mo.,  we  are  informed 
by  its  president,  Mr.  Chas.  F.  Gilbert,  that  in  order  to  keep  pace  with  the 
demands  for  its  goods,  especially  in  Vclox  bronze,  a  metal  for  wearing 
parts,  and  its  different  grades  of  Babbitt  and  anti-frictional  metals,  it  hds 
purchased  a  site  for  a  new  plant  on  Forrest  Park  Boulevard,  between 
Vandevcnter  and  Sarah  Streets,  being  75  ft  on  Fori  est  Park  Boulevard, 
with  a  depth  of  180  ft.  The  building  wilt  be  a  one-story  structure. 
with  a  two-story  front.  The  second  floor  will  be  used  for  offices.  The 
building  will  have  a  roof  of  the  sawtooth  pattern,  with  18,000  sq.  ft.  of 
skylight.  The  roof  will  be  supported  on  iron  beams,  leaving  the  ground 
floor  clear  of  pillars.  On  the  ground  floor  will  be  private  lockers  and 
shower  baths  for  the  use  of  employees.  The  new  plant  will  cost  in  all 
about  $25,000.  The  firm  started  business  in  1899,  and  after  the  first  year 
it  was  compelled  to  build  an  addition  to  its  factor>'  in  order  to  make 
prompt  shipments.  The  building  now  under  construction  is  the  fourth 
expansion  it  has  made  in  the  eight  years  of  its  existence,  and  each  tin:; 
it  has  more  than  doubled  its  output.  It  is  at  present  turning  out  from 
9  to  10  tons  of  brass  and  bronze  castings,  and  10  to  ts  tons  of  solder. 
Babbitt  and  ani1- friction  metals  a  day.  Its  Jovian  Babbitt  metal  and 
Velox  bronze  are  the  two  principal  brands.  The  \'elox  bronze  is  used 
extensively  for  wearing  parts  of  locomotives,  such  as  driving  journals, 
connecting  rods,  street  railway  armatures  and  axle  bearings.  The  Jovian 
Babbitt  metal  is  manufactured  especially  for  extraordinary  fast*running 
machinery,  such  as  dynamos,  locomotives  and  wood-working  machinery.  It 
will  stand  great  crushing  strain,  and  according  to  test  is  the  most  econom- 
ical thing  on  heavy  bearings.  The  company  also  manufactures  about  nine 
or  ten  different  grades  of  Babbitt  and  anti-frictional  metals  for  all  pur- 
poses. It  is  an  extensive  manufacturer  of  soldtr,  ingot  metals  and 
aluminum    castings. 

AN  OLD  AD. — The  Boston  Journal  reproduces  in  a  recent  issue  an  ad- 
vertisement of  the  American  Steam  Gauge  &  Valve  Manufacturing  Com- 
pany, of  over  50  years  ago.  and  gives  an  interesting  account  of  the  growth 
of  the  corporation.  In  1851.  at  the  Crystal  Palace  Exposition  in  London, 
there  was  exhibited  an  improved  steam-gauge,  patented  and  owned  by 
Bourdon,  of  Paris.  The  .\merican  rights  to  manufacture  this  gauge  for 
one  year,  with  the  privilege  of  purchasing,  were  secured  by  a  Boston  com- 
pany. At  the  expiration  of  the  year,  the  .-Vmerican  rights  were  purchased 
by  Mr.  George  H.  Fox,  who  associated  with  him  Mr.  H.  K.  Moore,  an  ex- 
pert  machinist,  and  others,  and  from  that  date  t!ie  success  of  the  Bourdon 
tube  was  assured  in  the  United  States.  In  1854.  Mr.  Fox  purchased  from 
his  associates  their  entire  interests  and  rights  to  manufacture,  and  or- 
ganized the  American  Steam  Gauge  Company.  As  it  was,  in  1854  and  un- 
til the  expiration  of  the  patent,  the  .American  Steam  Gauge  Company  was 
the  only  steam  gauge  conpany  in  the  United  States  that  made  the  Bour- 
don spring  gauge.  The  demand  for  steam  gauges  was  increasing,  and 
American  manufactured  gauges  were  found  to  be  superior  to  those  of  Eu- 
ropean make.  During  the  past  fifty  years  there  have  been  many  improve- 
ments in  the  construction  of  the  Bourdon  gauge,  but  the  original  idea  is 
still  retained.  The  .\merican  Steam  Gauge  &  Valve  Manufacturing  Com- 
pany started  with  a  limited  production,  employing  a  few  men  and  forced  to 
band  work  in  producing  much  of  their  material.  This  company  had  its 
real  beginning  at  4  Charlestown  Street,  employing  three  men  and  seven 
boys,  and  their  output  was  sold  as  fast  as  it  could  be  made.  In  1863  the 
firm  moved  to  larger  quarters  at  No.  2  Linden  Street,  where  they  remained 
until  burned  out  in  the  Boston  fire  of  1872.  New  and  more  commodious 
quarters  were  secured  at  36  Chardon  Street,  and  in  1890  the  plant  was 
moved  to  Jamaica  Plain,  where  the  business  was  continued  in  several  plants 
until  1904,  when  all  departments  were  combined  at  206-J20  Camden  Street, 
its  present  location,  and  where  to-day  nearly  500  skilled  mechanics  are 
engaged  in  the  manufacture  of  valves  and  gauges.  In  the  early  8o's  the 
.\merican  Steam  Gauge  Company  began  to  manufacture  a  complete  Un< 
of  spring  loaded,  pop  safety,  and  relief  vah'es»  comprising  stationar>-. 
marine,  locomotive  and  govemmcnt  pop  safety  valves  for  power  plants, 
and  hydraulic,  water  and  cylinder  relief  valves  for  general  purposes.  This 
company  was  the  first  to  place  on  the  market  the  ".\raerican  Thompson" 
indicator,  and  has  been  the  exclusive  manufacturer  of  the  indicator  in 
this  country  since  its  introduction  in  1S76.  The  improved  pressure  record- 
ing gauge  is  one  of  its  most  successful  products.  The  valve  business  has 
increased  year  by  year  to  such  proportions  that  additions  have  been  been 
made  continuously  to  meet  the  demand. 
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American  Electro-Therapeutical  Association.  Secretary,  Dr.  C.  E. 
Skinner,  New  Haven,  Conn. 

-American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh    University.   South   Bethlehem,   Pa.     Next  meeting.  New  York  City. 

.Vmerican  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope,  United  Engineering  Societies  Building,  29  West  39th  St.,  New 
York.     Meetings,   fourth  Friday  of  each  month. 

-Vmerican  Street  and  Interurban  Railway  Enciheering  Association. 
Secretary,   Walter   S.   Mower,   London,   Ont. 

.American  Society  of  Mechanical  Engineers.  Secretary,  Calvin  W. 
Rice.  United  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 

American  Society  of  Municipal  Improvements.  Secretary,  G.  W. 
Tillson,  Municipal  Building,  Brooklyn,  N.  Y.  Next  meeting,  Detroit, 
Mich.,  third  Wednesday.   September,   1907. 

American  Street  &  Interurban  Railway  Association.  Secretary, 
B.  V.  Swenson,  United  Engineering  Societies  Building,  29  West  39th  St., 
New   York.     Next  meeting,   Atlantic   City,   N.  J.,  October   14-18,   1907. 

Association  of  Edison  Illuminating  Companies.  Secretary,  H.  C. 
Lucas,    loth   and   Sansom   Sts.,   Philadelphia,   Pa, 

Association  of  Electric  Lighting  Engineers  of  New  England.  Sec- 
retary, Wells  E.  Holmes,  308  Washington  St.,  Newton,  Mass.  Annual 
meetings  held  in  Boston,  third  Wednesday  in  March. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  Milwaukee.  Wis.  Next  meeting,  Montreal,  Que.,  June  24,  25 
and  26,   1908. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  104  Con- 
federation Life  Building.  Toronto,  Ont.  Next  meeting,  Montreal,  Sep- 
tember   II,    12   and    13,    1907. 

Canadian  Street  Railway  .Association.  Secretary,  .Allan  H.  Royce, 
48  King  St.   W.,  Toronto,  Ont. 

Central  Electric  Railway  Association.  Secretary,  W.  F.  Mulhol- 
land,  Indianapolis,  Ind. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secre- 
tary, John  F.  Dostal,  405  17th  St..  Denver,  Col.  Next  meeting,  Sep- 
tember 18,   19  and  20,   1907. 

Electric  Club  of  Cleveland.  Secretary.  Geu.  L.  Crosby,  1200  Schofield 
Building,   Cleveland.  Ohio. 

Electrical  Contractors'  Association  of  New  York  State.  Secre- 
tary, John   P.   Faure,   77    Water  St.,  Ossining,   N.   Y. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary,  Chas.   J.   Sutter,    1220   Pine   St.,   St.   Louis,  Mo. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  1537 
Old  Colony  Building,  Chicago.  Annual  meeting,  Chicago,  January,  each 
year. 

Electrical  Trades  Association  of  Canada.  Secretary,  Wm.  R.  Stavely, 
Royal  Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederick  P. 
Vose,  Marquette  Building,  Chicago.  Next  meeting,  Chicago,  November 
7.  1907- 

Electrical  Trades  Association  of  Philadelphia.  Secretary.  E.  A. 
Symmes,  Sio  Drexel  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth  Thursdays  each   month. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H  Elliott,  Oaus  Spreckles  Building,  San  Francisco,  Cal.  Monthly 
meetings.    San    Francisco,   first   Thursday  of  each   month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York. 
Board  of  Directors  meets  second   Friday  of  each  month. 

Empire  State  Gas  and  Electrical  Association.  Secretary,  Charles 
H.   B.  Chapin,   154  Nassau  Ft.,  New  York.     Next  meeting,  October,   1907. 

Engine  Builders'  Association  of  the  United  States.  Secretary, 
J.   I.  Lyie,  39  Cortlandt  St.,  New  York. 

Illinois  State  Electrical  Association.  Secretary,  H.  E.  Cbubbuck, 
La  Salle,  III. 

Illuminating  Kncineering  Society.  Sccreury,  V.  R.  I.ansingh,  y 
West  39th  St.,  New  York.  Sections  in  .New  England,  Philadelphia. 
Pittsburg  and  Chicago.  Meetings  in  New  York,  second  Friday  of 
each  month. 

Ihdbpendikt  Telephone  Association  of  Soutbiin  Indiana.  Secre- 
tary, E.  W.  Landgrcbe,  Huntingburg,  Ind. 

International  Association  of  Municipal  EiECTticiANi.  Secretary, 
Frank    P.    Fo>iler.  Corning.   N.   Y.     Next   meeting.    Detroit.    Mich..    1008. 

International  Independent  Telephone  Association.  Secretary, 
Charles  West. 

Iowa  Electrical  Association.  Secretary,  L.  B.  Spinney,  Iowa  Statt 
College,  Ames,  la. 


Iowa  Independent  Telephone  Association.  Secretary,  C.  C.  Deer- 
ing,  Boone,  la.  Next  meeting.  Cedar  Rapids,  la.,  second  Tuesday, 
March,   1908. 

Iowa  Street  and  Interurban  Association.  Secretary,  L.  D.  Mathes, 
Dubuque,   la. 

Kansas  Gas,  Water  &  Electric  Light  Association.     Secretary,  James 

D.  Nicholson,  Newton,  Kan.     Next  meeting,  Topeka,  Kan.,  Oct.   16,  1907. 
Kentucky  Independent  Association.     Secretary,  James  Maret,  Mount 

Vernon,  Ky.     Regular  meeting  second  Tuesday  in  October  each  year. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
Clark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  .August. 

Michigan  Electrical  Association.  Secretary,  A.  C.  Marshall,  Port 
Huron,    Mich. 

Missouri  Independent  Telephone  Association.  Secretary,  Houck 
Mc  Henry,  Jefferson  City,  Mo. 

National  Arm,  Pin  &  Bracket  .Association.  Secretary,  J.  B.  Magers, 
Madison,   Ipd. 

National  Electric  Light  .Association.  Secretary,  W.  C.  L.  Eglin, 
Philadelphia.    Pa. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary.   W.   H.    Morton,   94   Genesee   St.,    L'tica,   N.    Y. 

National  Electrical  Trades  Association.  Secretary,  Fred  P.  \'ose, 
1343  Marquette  Building.  Chicago. 

National  Interstate  Telephone  Association.  Secretary,  A.  L.  Tetn. 
Nashville,  Tenn. 

Nebraska  Electrical  Association.  Secretary,  William  Bradford, 
Lincoln.    Neb.      Next   meeting,   Omaha,   June,    190S. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each    month. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.     Meets  last  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  114  Liberty  St., 
New  York. 

New  York  State  Independent  Telephone  Association.  Secretary, 
R.  M.  Eaton,  Niagara  Falls,  N.  Y. 

Northwestern  Electrical  .Association.  Secretary,  Roger  N.  Kimball, 
Kenosha,  Wis.     Next  meeting,  Milwaukee,  January,    igoi. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green- 
ville.  Ohio. 

Ohio  Independent  Telephone  Association.  Secretary.  Ralph  Reamer, 
Portsmouth,  Ohio. 

Ohio  Society  of  Mechanical,  Electrical  and  Steam  Engineers. 
Secretary,  F.  W.  Ballard,  104  Canal  St.,  Cleveland,  Ohio. 

Oklahoma  Electric  Light,  Railway  &  Gas  Association.  Secretary. 
Charles  W.  Ford,  Oklahoma  City,  Okla. 

Old  Time  Telegraphers  and  Historical  Association.  Secretary,  John 
Brant,  195  Broadway,  New  York.  Next  meeting,  Niagara  Falls,  N.  Y., 
September    16.    17    and    18.    1907. 

Pacific  Coast  Electrical  Transmission  Association.  Secretary,  Sam- 
uel G.   Reed,  Portland,  Ore. 

Pennsylvania  State  Independent  Telephone  Association.  Secretary, 
H.   E.  Bradley,    136  South  Second  St.,  Philadelphia,  Pa. 

Pike's  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer,  Colorado 
Springs,  Col.     Meeting  second  Saturday  of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
Arthur  L.  Williston,  Pratt  Institute,  Brooklyn,  N.  Y. 

South  Dakota  Telephone  Association.  Secretary,  E.  R.  Buck,  Hud 
son,  S.  D. 

Southwestern  Electrical  &  Gas  Association.  SecreUry,  R.  B.  Stich- 
ter,  Dallas,  Tex.     Next  meeting.  El  Paso,  Tex. 

Street    Railway    Accountants'   Association   of   America.     Secretary, 

E.  M.  White,  Box  345,  Hartford,  Conn. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
J.   H.   Pardee,   Canandaigua,  N.  Y. 

Vermont  and  New  Hampshire  Independent  Telephone  Association. 
Secretary,   G.  W.   Buzzell,   St.  Johnsbury.  Vt. 

Vermont  Electrical  Association.  Secretary,  C.  C.  Wells,  Middle- 
bury,  Vt. 

Underwriters'  National  Electric  Association.  Secretary,  Electrical 
Committee,  C.  M.  Goddard,  ss  Kilby  Sl,  Boston,  Mass.  Next  meeting, 
March,  1908. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Asv>ciation.  Secretary.  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Wednesday  of  each  month,  except 
January,  July  and  .August.  Annual  meeting,  first  Tuesday  after  Jan.  1, 
each  year. 


E  L  F  ("  'I"  K  I  C"  A  L       W  n  R  L  D 


Vol.  L.  Xo 


Weekly  Record  of  Electrical  Patents. 


tMIKli   .-,'iATLS    I'ATKNTS    ISSTKU    .U  . ,.   .;.    .v^,. 

[Condiicttd  by  Kosenbaum  &  Stockbridgc.  I'at.  Allys..  41  I'ark  Kow,  .\'.  Y.) 

864,167.     INSULATING  CONDUIT  FOR  ELECTRIC  WIKKS;  Anthony 


ApjK    filed    Dec.    3.    f9o0.      A    (iLxiblc 

m   interior   layer  of  smooth   fabric  cov- 

netting  or  simitar  reticulated   material. 

nk    H.     Brueggcnian,    Norwood,    Ohio. 

c  journal   boxes  of  the  harp  are  made 

lubricating     oil.     the     axles     of     the     wheel     being 

I  at  certain  points  and  engaged  by  contact  springs. 

CATENARY  SUSPENSION  BRACKET  FOR  CURVES:  EI- 

?.    Morris,    fi^ast  Orange.   N.   J.      App.   filed   Oct.   20,    1906.     The 

trolley  is  sunported  from  a  single  messenger  cable,  rigid  bracket  arms 
being  provided  at  the  curves  to  balance  the  radial  strain  between  the 
coniluctor  and  the  messenger  wire. 
h64,2^2.      CVFENARY    SUSPENSION    BRACKET;    Elmer    P.    Morris, 


Hobokei 
circular  loom  conduit  ha\ 
ered  on  the  outside  with 
S64.--2H.  TROLLEY  HARP; 
Anp.  filed  .April  ^3.  1906 
hollow 


8r,4.j5i 


.App.  filed  Oct.  20,   1906.     Relates 


odifications 


S64.250 


hast  Orange,  N.  ). 
of  the  above. 

ELECTRIC  RECIPROCATORV  DEVICE,  .lohii  IS.  Kathbnn. 
lond.  Ind.  App.  filed  May  9.  1906.  An  electric  hammer  having 
a  series  of  solenoid  coils  an<I  means  by  which  the  current  is  inter- 
mittently reversed  through  a  coil  at  each  end  of  the  series  in  the 
operation  of  the  hammer. 

864,261.  ELECTRICAL  CUT-OUT  SWITCH;  VVilHam  H.  Ringwood. 
East  Pittsburg,  Pa.  App.  filed  Nov.  22,  1906.  A  porcelain  box  has 
a  cover  with  a  bayonet  joint  connection  and  has  a  plurality  of  metallic 
clips  between  which  ordinary  lead  fuse  wire  is  clamped. 

S64.27J.  SPACE  TELEGRAPHY:  John  S.  Stone.  Boston.  Mass.  App. 
filed  Jan.  4,  1907.  Provides  a  local  receiving  circuit,  a  porcelain  de- 
tector, v.'hich  under  normal  conditions  of  operation  will  cause  pulsat- 
ing currents  to  be-  developed  in  said  local  circuit,  a  source  of  uni- 
directional electromotive  force,  an  electro-translating  device,  and  a 
rectifier,  all  connected  in  series  in  said  circuit. 

864,297.  STORAGE  BATTERY;  William  (lardiner.  <  hicago.  III.  Ai^p. 
filed  Dec.  23.  1905.  In  a  storage  battery,  the  combination  of  a  series 
of  juxtaposed  trough-like  sections,  each  having  one  side  open  and  an- 
other side  apertured  and  provided  with  integral  cross-bars  projecting 
therefrom;  a  porous  strip  interposed  between  each  two  contiguous 
sections,  and  directly  against  which  strip  said  cross-bars  bear;  a  por- 
ous strip  arranged  within  each  section  against  said  cross-bars,  and 
active  material  confined  in  each  section  between  said  strips. 

864,306.  ELECTRIC  SWITCH  OPER.VTING  DEVICE;  Frank  A.  John- 
son and  David  A.  Robbins.  Danville.  III.  .\pp.  filed  Oct.  22,  1906. 
A  device  for  operating  track  switches  of  trolley  roads.  Patentee  hgs 
special  plates  or  brushes  depending  from  the  trolley  hangers  which 
engage  special  conductors  on   the  trolley  pole. 

864.33^.  TELEPHONE  ATTACHMENT;  Albert  S.  Perry.  Yukon. 
Okla.     .Apji.  filed  March  2.   1907.     .\n  attachment  for  telephones  com- 

R rising  a  sleeve,  a  push  rod  mounted  therein,  an  arm  for  engagement 
y  the  receiver  hook  of  a  telephone,  the  push  rod  having  a  catch  to 
engage  said  arm  to  hold  said  push  rod  temporarily  out  of  its  normal 
position,  and  spring  contacts,  one  of  which  engages  the  push  rod  to 
liold  the  latter  in  its  normal  position  so  that  the  contact  members  are 
separated  from  one  another. 
864.339-  AIR  PUMP  AND  AUTOM.VriC  PRESSURE  REGULATOR 
THKREFOR:  Gottfried  Schmidt,  llazleton.  Pa.  Apii.  filed  Sept  12. 
1906.     Has  a  diaphragm  and  a  si»ecial  arrangement  01  levers  operated 


S64, 


Bracket. 


by  the  diaphragm  by  which  the  circuit  which  controls  the  electric 
niotor  for  the  air  pump  is  automatically  closed  or  opened  according 
to   the   pressure   in   the   tank. 

.341.  ANNUNCIATOR;  Fredric  Sidler.  West  Pullman.  III.  App. 
filed  Nov.  14.  1904.  .\n  annunciator  particularly  for  use  by  barbers 
by  which  the  operator  may  audibly  announce  and  indicate  that  a  sub- 
sequent  customer   is  in   line  to   receive  attention. 

.344.  i'LUID  PRESSURE  SYSTEM;  Samuel  B.  Stewart,  Jr., 
Schenectady,  N.  Y.  App.  filed  May  20,  1903.  Complete  system  for 
controlling  an  electric  motor  for  an  air  pressure  brake  system.  In- 
cludes amon^  other  features  a  power-driven  rheostat  having  a  worm 
gear  connection   with  the  motor. 

.348.  ELECTRIC  WELDING  CLAMP;  William  E.  Williams.  Chicago. 
111.  App-  filed  July  21.  1905.  Electric  welding  machine  for  lap 
welds,  particularly  adapted  for  making  chairs  an<l  tables.  The  weld 
is  made  between  verticallv  movable  pressure  jaws  forming  the  ter- 
minals i>f  the   transformer  circuit. 

.362.  BURGLAR  ALARM;  Nelson  L.  B.  Doull.  Los  .\ngelcs.  Cal.  Apn- 
tiled  Dec.  II.  1905.  An  electrically  operated  alarm  adapted  to  be 
mounded  when  cither  the  latch  or  the  ItKking  bolt  of  a  door  is  movetl 
not  <inite  far  enough  to  permit  the  door  to  be  opened. 

1.42J.  TROLLEY  GUARD;  Charles  Harkness.  Providence.  R.  I.  App. 
filed  ^L1^ch  8.  1906.  In  addition  to  the  usual  trolley  wheel  journalcd 
on  the  harp  there  are  provided  two  disks  with  convex  facts  dispose  I 
toward  the  trolley  conductor  and  .  which  are  yicldable  downwardly 
and  laterally. 


.^^'■•.  ],.\..U'  KJ-Lhi*i  .U  Li..  . 
Aj-p.  filed  Aug.  20.  190O.  Tiu 
manufacture,  a  complete  lamp 
threaded  shell,  the  central  stud 
mancntly  associated  therewith  so 
adapted  foi 


ing  screwed  in  place  wherever  desi 
or  walls,  or  paneling  of  a  building,  or  in 
sign.  In  this  way  incandescent  lamps 
may  be  conveniently  connected  or 
grouped  in  any  desired  relation  in  a  very 
ornamental  way. 
864.427.  LAMP  RECEPTACLE;  Harry 
W.  Lawrence.  Denver.  Col.  .\pp.  filed 
Jan.  5.  1907.  In  order  to  provide  a  very 
compact  lamp  receptacle  ot  neat  and  or- 
namental appearance,  and  having  only 
porcelain  in  the  exposed  parts,  patentee 
has  a  form  of  base  which  supports  the 
circuit  wires  at  a  plane  considerably  ele- 
vated above  the  central  cavity  in  which 
the  threaded  shell  is  contained.  In  this 
way  the  circuit  wires  aie  suitably  placed 
away  from  the  supporting  surface  on 
which  the  receptacle  is  placed,  while  at 
the  same  time  the  lamp  is  set  very  low  864,42; 
and  in  a  highly  ornamental   manner. 


|.^Ui;Uc  j.roviUcs.  ia  i.-;  a:U>-.c  ot 
rceptacle  in  the  form  of  a  simple 
ontact  and  the  terminals  being  pcr- 
s.  to  constitute  a  complete  receptacle, 
all  classes  of  ornamental  work,  he- 
rd;   ' 


-Lamp  Receptacle 


S64.446.  CONTROLLING  MECHANIS.M;  Herbert  W.  Cheney.  Nor- 
wood, Ohio.  .\pp.  filed  June  30.  1906.  A  controlling  mechanism  for 
single-phase  electric  railway  systems  of  the  type  having  auto  trans- 
formers and  adapted  under  some  circumstances  to  o{>erate  the  direct 
signals.  Provides  a  safety  means  by  which  the  controller  cannot  "Be 
left   in   an   improiwr   ]>osition. 

864,454.  TESTING  SYSTEM  FOR  TELEPHONE  LINES:  William  W. 
Dean.  Chicago.  III.  App.  filed  June  29.  1903.  In  a  telephone  system, 
the  combination  with  a  cord  circuit  for  establishing  connections  of  a 
test  relay  normally  disconnected  from  said  circuit,  means  for  con- 
necting said  relay  with  said  circuit  an  oi>erator's  telephone,  and  means 
to  connect  said  telephone  with  the  said  circuit  after  the  connection 
has  been  established,  and  for  preventing  the  connection  of  said  test 
relay  therewith  during  said  connection,  substantially  as  described. 

*88. 

Renson,  Liege.  Belgium.  App.  filed  Nov.  14,  1906.  Has  two  boxes 
placed  upon  a  track  slightly  in  advance  of  the  junction  with  a  single 
track  section.  Each  box  establishes  a  signal  whenever  a  car  passo 
from  the  double  track  to  the  single  track  and  vice  versa. 

864.520.     TROLLEY   WIRE  HAN<;ER   OR   EAR;  Harry  G.   Dyer,  Glou- 
.    cester  City,   N.  J.      .\pp.   filed   Sept.    7.    1906.     A  iroliey  wire   suppor: 
having   a   groove   in    which   the   trolley   wire   is   dropped   laterally   and 
in   which  it   is  sufficiently  bent  to  preclude  accidental   displacement. 

«64,57i.  TROLLEY  HARP;  Thomas  W.  Small.  Cle\-r1and.  Ohio.  \^d. 
filed  Dec.  5.  1906.  The  trolley  harp  is  swiveled  at  the  upper  end  of 
the  pole,  the  wheel  axle  being  connected  with  the  pole  by  a  flexible 
conductor. 

.S64.576.  AL.ARM;  Thomas  H.  Troland,  New  London.  Conn.  App.  filed 
March  8.  1905.  .\  sprinkler  system  of  the  type  having  a  lever  carry- 
ing a  vane  in  the  i>ath  of  the  water  jet  so  as  to  be  displaced  and 
close  an  alarm  circuit  whenever  the  water  escapes. 

^64.599-  INSULATOR  TIE  FOR  ELECTRIC  WIRES:  James  W. 
Beckett,  Little  Rock,  and  William  R.  Beckett.  Rose  Bud,  Ark.  Ajtp. 
filed  May  21,  1906.  A  casting  grooved  and  formed  to  be  tied  upon 
an  insulator  post  and  having  a  setscrcw  to  hold  the  line  conductor 
in  place. 

864.642.  .\PPARATUS  FOR  TRE.VTING  ORES;  Joseph  C.  Hames. 
Goldfield.  Nev.  App.  filed  April  8.  1907.  In  an  apparatus  for  the 
treatment  of  ores,  the  combination  of  a  tank,  a  plow  or  mullcr 
movable  over  the  bottom  of  the  tank  to  and  fro  in  the  direction  of 
the  length  of  the  tank,  a  frame  similarly  movable  on  the  tank  and 
having  a  hollow  portion  adapted  to  be  connected  with  a  source  of 
liquid  supply,  and  a  |>lurality  of  pipes  connecting  said  hollow  portion 
of  the  frame  and  the  plow  or  roulier  and  extending  downward  tnrougb 
the    latter  and    having  discharges  at   the   under  side  thereof. 

.4.653-  ELECTRIC  RAILROADING;  Isidor  Kitsec.  Philadelphia.  Pa. 
.\pp.  filed  .April  15.  1907-  Patentee  provides  trolleys  between  adja- 
cent tracks,  each  train  being  equipped  with  collector  shoes  or  trolleys 
on  both  sides  so  as  to  engage  both  adjacent  conductors  simultaneously. 
The  circuits  are  so  arranged  that  .-iltcrnatc  trolley  wires  or  conductor? 
are  of  opposite  electric  potential. 

864.694.  ELECTRIC  SWITCH;  James  J.  Ross,  Detroit.  Mich.  -App. 
filed  .April  19.  1905.  Cleans  for  cutting  in  a  central  or  working  syl 
of  telegraph  instruments  with  any  one  of  a  series  of  instruments  in 
a  telegraph  office  without  interrupting  the  circuit,  thus  eltminatios 
sparking. 

864.69V  RECTIFYING  .\ND  INTERRUPTING  \I.TKK\.\TING 
CURRENTS:  Otto  Rothenstein.  Chicago.  HI.     .A]  ;  906. 

An  electrolytic  rectifying  cell,  consisting  of  an  a 
suitable  electrolyte  and  an  inert  electrode,  ad.i: 
same  capacity  in  some  second  device  which  is  - 
with  saio  rectifying  cell. 

864.713.  TELEPHONE  REPEATER  SYSTEM':  Nathaniel  G.  Wartb. 
Columbus.  Ohio.  .App.  filed  Jan.  25,  1907.  In  a  telephone  repeater 
apparatus,  the  combination  with  a  local  circuit,  of  a  bridge  condnctor 
in  said  local  circuit,  a  battery  and  a  transmitter  in  circuit  in*  said 
bridge  conductor,  a  second  local  circuit,  and  3  receiver  in  said  second 
local  circuit. 

864,723.  PROCESS  FOR  THE  PRODUCTION  OF  ELEt-fRIC  RE- 
SISTANCE BODIES;  Fricdrich  Boiling.  Frankfort  .mthe-Main.  Ger- 
many. .\pp.  filed  Dec.  29.  1904.  The  herein  described  process  fgr 
producing  electric  resistance  bodies,  which  consists  in  molding  and 
pressing  pulverulent  carbid  of  silicon,  into  the  form  desired  and  -«.ub- 
jeclinR  it  to  a  temperature  at  which  the  carbid  only  becomes  soft 
enough,  that  its  luirlicles  bake  together  and  form  a  unitary  body. 
substantially  as  descrlbciL 
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Municipal  Ownership  Versus  Priv.^te  Ownership. 

The  report  of  the  municipal  ownership  commission  of  the 
National  Civic  Federation,  to  which  allusions  have  recently 
been  made  in  our  columns,  promises  to  be  a  valuable  although  a 
somewhat  lengthy  publication  in  its  completed  form.  The  gis; 
of  the  coinmittec's  conclusions  has  already  been  printed  in  our 
issue  of  Aug.  3.  Although  those  conclusions  are  not  unani- 
mously subscribed  to  by  the  members  of  the  committee,  yet  it  is 
remarkable  that  substantial  agreement  should  have  been  reached 
upon  so  large  a  subject  by  20  men  representing  not  only  busi- 
ness interests,  but  also  labor  unions,  education  and  the  press. 
There  is  no  social  question  of  greater  importance  at  this  time 
than  that  of  municipal  versus  private  ownership.  There  is 
no  larger  question  than  this,  and  certainly  no  question  which 
admits  of  a  greater  range  of  opinion.  .\t  one  extreme  view- 
point of  this  subject  are  the  believers  in  despotic  authority  and 
in  universal  ownership  by  divine  right  of  kings.  At  another 
extreme  viewpoint  are  socialists  favoring  the  abolition  of  all 
private  property.  Somewhere  between  autocratic  dictatorship 
and  communistic  possession,  all  modern  communities  strive  to 
find  a  stable  equilibrium. 


Since  the  great  coal  strike  of  two  years  ago,  public  opinion 
in  the  United  States  has  indicated  marked  opposition  to  the  con- 
tinuance of  private  ownership  of  public  necessities  on  the  same 
terms  as  previously  e.xisted.  To  many  persons,  a  solution  of 
the  difficulties  of  social  and  commercial  aggregation  seemed 
to  be  obtainable  by  Governmental  operation  of  all  utilities.  The 
report  of  the  National  Civic  Federation  calls  attention,  however, 
to  some  of  the  dangers  which  beset  municipal  omniownership. 
We  can  well  believe  that  under  certain  conditions  the  remedy 
might  be  worse  than  the  disease.  If  we  consider,  for  instance, 
the  electric  lighting  and  power  supply  of  a  large  city,  we  know, 
from  experience,  that  this  is  a  business  calling  for  trained 
management  and  operation.  The  best  of  judgment  and  direction 
are  needed  for  the  proper  conduct  and  development  of  the 
business.  The  best  at  the  head  and  the  most  intelligent  co- 
operation in  every  post  and  department  are  needed  for  the  most 
successful  operation  of  this  complicated  service.  The  report 
points  out  that  municipal  ownership  can  only  be  expected  to  be 
successful  when  the  conditions  in  a  cily  are  such  as  will  bring 
into  the  service  of  the  city  the  most  energetic,  most  faithful 
and  best  trained  specialists  for  each  post  in  the  service.  Up 
lo  ihc  present  time,  however,  general  experience  in  American 
municipal  affairs  has  not  shown  a  tendency  to  attract  the  most 
fit  and  loyal  servants  as  a  class,  although  many  honorable 
individual  exceptions  to  this  rule  have  presented  themselves. 
Until,  therefore,  public  affairs  in  our  cities  have  so  changed  that 
better  and  more  reliable  men  can  be  organized  for  highly 
complex  technical  public  service,  such  as  electric  supply,  than 
a  private  corporation  can  enlist,  it  will  be  to  the  public  advan- 
tage to  continue  private  ownership  under  suitable  regulation, 
rather  than  to  attempt  dangerous  quests  for  Utopia.  Publicity 
of  management  by  private  individuals  can  be  trusted  to  ac- 
ccmplish    better   results    than    the   privacy   of    management    by 
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piiljlic  officials.  Wo  fully  endorse  the  recommendation  of  the 
committee,  that  full  publicity  should  be  required  of  the  accounts 
of  private  companies  under  a  uniform  system  of  accounting. 


Diffuse   Lighting. 

There  seems  to  be  at  present,  as  we  have  noted  within  the 
past  few  months,  a  reactionary  sentiment  as  regards  lightini; 
by  diffuse  reflection  from  ceilings  by  means  of  lamps  con- 
cealed in  coves  or  other  devices.  The  necessity  for  suppressing 
too  bright  sources  of  light  and  of  getting  to  moderate  intrinsic 
brilliancies  has  unquestionably  led  to  some  very  crude  attempts 
.It  diffuse  or  indirect  lighting,  the  efifects  of  which  have  been 
bad.  A  reaction  from  these  wasteful  designs  is  natural  and 
necessary.  In  an  interesting  paper  before  the  Illuminating 
Engineering  Society  Convention  al  Boston,  Mr.  Preston  S. 
Millar  pointed  out  some  of  the  sources  of  inefficiency  in 
diffuse  lighting.  The  points  made  against  it  were  that  too 
large  a  percentage  of  light  is  absorbed  by  the  ceiling  and 
walls;  that  there  is  a  loss  due  to  unnecessary  intensity  at  un- 
important points;  and  that  with  ceiling  and  walls  lighter  than 
the  working  plane,  the  eye  requires  a  higher  intensity  on  the 
working  plane  than  uluii  ilie  ceiling  and  walls  are  less  bril- 
liantly illuminated  than  the  working  plane.  It  is  evident 
from  the  figures  given  relating  to  the  cove  lighting  in  the 
convention  hall  in  the  P)Oslon  Edison  Building,  that  to  those 
elements  of  inefficiency  which  Mr.  Millar  mentioned  should 
be  added  another  which  is  often  of  more  importance  than  all 
the  rest  combined,  namely,  bad  design.  In  other  words,  most 
of  the  diffuse  lighting  systems  that  have  been  so  far  tested 
accurately  were  of  inherently  inefficient  design.  We  wait  with 
much  interest  the  coinplete  figures'  promised  on  the  Boston 
Edison  installation  mentioned  where  the  design  is  evidently 
such  as  to  greatly  reduce  the  elements  of  inefficiency  men- 
tioned by  Mr.  Millar.  The  Boston  Edison  installation  is  de- 
signed so  tliat  a  large  proportion  of  the  light  is  reflected  only 
twice  before  reaching  the  working  plane,  which  is  a  much 
less  number  of  reflections  than  is  frequently  found  in  diffuse 
lighting.  The  size  of  the  reflecting  surfaces  is  also  small 
enough  so  that  the  necessity  of  abnormally  high  illumination 
on  the  working  plane  is  not  felt,  since  so  small  a  portion  of  the 
ceiling  is  used  for  diffusing  that  the  greater  part  of  the  ceiling 
.-ind  sidewalls  are  not  abnormally  light. 

Ibere  can  be  little  doubt  that  where  economy  is  the  control- 
liny  factor  ill  the  design  of  illumination  and  all  other  con- 
siderations are  thrown  to  the  winds,  the  plan  of  furnishing  a 
mere  ground-work  of  general  illumination,  reinforced  where 
necessary  and  nowhere  else  by  localized  light,  furnishes  the 
largest  working  illumination  for  the  least  money.  In  certain 
cases  this  is  undoubtedly  the  best  procedure,  yet  it  is  not  always 
desirable  or  convenient.  In  fact,  it  is  usually  inconvenient 
where  large  numbers  of  lamps  must  be  dealt  with,  as  in  large 
offices  and  industrial  establishments.  In  spite  of  its  incon- 
venience, it  may  be  the  only  feasible  method.  Where  general 
illumination  is  wanted  in  all  of  the  room,  diffuse  lighting  comes 
into  consideration  as  one  of  the  possible  methods.  It  is  yet 
too  early  to  predict  the  outcome.  We  think  the  possibilities 
of  diffuse  lighting  have  not  yet  by  any  means  been  fully 
thrashed  out.  There  must  always  be  loss  in  diffuse  lighting  due 
to  diffuse  reflection.  For  instance,  a  beam  of  light  coming  from 
a  lamp  equipped  with  a  reflector  nuist  inevitably  suffer  loss  by 


reflection  from  anything  whatever,  yet  this  loss  is  of  determinable 
amount  and  is  not  greatly  in  excess  of  that  which  has  to  be  met  in 
cases  where  the  source  of  light  must  be  screened  to  lower  the  in- 
trinsic brilliancy.  The  beam  of  light  in  question  may  readily  be 
reflected  with  a  loss  of  no  more  than  40  or  50  per  cent,  while 
an  opal  or  other  globe  to  reduce  the  glare  might  lose  20  or 
30  per  cent.  The  very  great  loss  in  indirect  lighting  which 
Mr.  Millar  quotes  as  70  per  cent  or  so,  is  clearly  due  mainly 
to  improper  design.  Incidentally,  we  may  remark  that  in  his 
direct  lighting  Mr.  Millar  apparently  used  bare  lamps,  which 
in  most  places  where  diffuse  lighting  would  be  used  arc  inad- 
missible, while  frosted  lamps,  when  used,  suffer  very  severely 
in  useful  life. 


.•\  very  interesting  and  curious  feature  of  the  paper  of  Mr. 
Millar  is  found  in  the  tests  to  determine  how  much  higher 
intensity  of  illumination  was  required  for  reading  in  a  room 
lighted  with  indirect  lighting  than  with  direct  lighting.  The 
diffuse  lighting  system  with  which  this  room  was  equipped 
should  certanly  serve  as  an  example  of  how  not  to  attempt 
diffuse  lighting,  the  walls  being  excessively  light  with  diffuse 
reflection  from  the  lamps,  the  ceiling  being  dark  and  the 
sources  of  light  being  denied  the  privilege  of  reflectors.  A 
string  of  bare  lamps  around  the  wall,  for  instance,  would  have 
tended  to  the  same  result  as  far  as  reading  is  concerned.  Wc 
understand,  of  course,  that  these  bad  conditions  were  selected 
purely  for  the  purpose  of  showing  by  an  extreme  case  the 
possible  magnitude  of  some  of  the  adverse  factors  in  diffuse 
lighting,  and  the  results  were  therefore  of  value.  It  should 
not,  however,  be  taken  as  representing  the  best  that  can  be  done 
with  diffuse  lighting.  This  class  of  lighting  probably  offers  a 
wider  opportunity  for  technical  skill  in  its  design  than  any  other 
familiar  method.  But  it  certainly  is  not  to  be  condemned 
at  this  stage  of  the  game  on  the  strength  of  some  of  the  blunders 
that  its  advocates  have  made  in  the  past.  It  is  a  good  thing. 
however,  to  have  some  of  its  failings  brought  home  to  us. 


Abnormal  Conditions  in  Transformer  Operation. 
That  a  momentary  rush  of  primary  current  takes  place  upon 
connecting  an  unloaded  transformer  to  its  mains  has  been 
previously  recognized,  and  it  is  known  that  this  rush  of  current 
is  affected  by  the  residual  magnetism  of  the  tr.insformer  core. 
.\ttempts  to  measure  this  excessive  current  having  given 
erratic  results,  the  determination  of  its  precise  nature  was  made 
the  subject  of  a  special  investigation  in  the  electrical  labora- 
tories of  the  University  of  Illinois,  the  results  of  which  are  out- 
lined in  an  article  by  Mr.  Tyrgve  Jensen,  elsewhere  in  this 
issue.  It  was  found  that  under  uniform  conditions  of  previous 
magnetization  of  the  core,  the  closing  of  the  primary  switch 
at  a  predetermined  definite  point  on  the  supply  e.  m.  f.  wave 
gave  uniform  results.  Changes  in  the  point  of  wave  at  which 
the  closing  look  place  made  a  definite  change  in  the  rush  of  cur- 
rent in  the  primary,  and  changes  in  the  previous  magnetism  of 
the  core  had  a  definite  effect,  although  less  preinounced.  It 
was  found  to  be  impossible  to  connect  the  primary  of  a  trans- 
former to  the  supply  mains  without  producing  from  6  to  16 
amperes  of  current  momentarily,  in  a  translornier  whose  nor- 
mal exciting  current  is  only  1.5  amperes.  Excessive  initial  sec- 
ondary voltages  also  were  always  obtained,  but  their  values 
varied  from  about  10  to  about  30  per  cent  above  the  normal,  the 
most  abnormal  values  of  primary  current  coinciding  with  the 
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least  abnormal  vahaes  of  secondary  voUage  when  the  switch  was 
closed  at  the  zero  of  the  supply  e.  m.  f.  wave.  Furthermore, 
the  secondary  e.  m.  f.  values  were  not  appreciably  affected  by 
any  previous  magnetic  condition  of  the  core,  showing  that  the 
laws  governing  the  primary  current  values  differ  from  those 
governing  the  secondary  e.  m.  f. 


The  oscillograph  curves  accompanying  the  paper  show  that 
:he  impulsive  rush  of  primary  current  is  practically  unidirec- 
tional, being  maintained  almost  exclusively  upon  one  side  or 
the  other  of  the  zero  current  line,  depending  upon  the  value  and 
direction  of  the  residual  magnetism  of  the  core  at  the  moment  of 
closing  the  switch.  It  has  often  been  assumed  that  sluggishness 
of  iron  in  becoming  magnetized  is  the  cause  of  the  primary  rush 
■of  exciting  current  in  a  transformer.  The  experiments  seem  to 
show  that  this  theory  is  fallacious,  since  the  oscillograph 
records  prove  that  the  secondary  e.  m.  f.,  which  must  depend 
upon  the  core  magnetism,  may  assume  a  normal  value  coinci- 
dent with  entirely  abnormal  values  of  primary  current.  In  sug- 
gesting methods  for  the  operation  of  high-tension  transmission 
lines  these  experiments  may  prove  of  value,  since  they  indi- 
cate a  way  for  the  bringing  into  service  of  a  large  transformer 
unit  without  shock  to  the  system.  When  the  coils  of  a  trans- 
f'jrmer  are  connected  into  circuit,  it  is  evident  that  a  large  rush 
I  current  may  occur,  possibly  causing  a  dangerous  surge.  The 
experiments  show  that  when  a  reactance  coil  is  placed  tempo- 
rarily in  series  with  an  incoming  transformer,  just  as  a  re- 
sistance is  placed  in  series  with  an  incoming  direct-current 
motor  armature,  excessive  primary  current  and  secondary  e.  m. 
f.  may  be  restricted.  Such  a  method  of  "synchronizing"  a 
transformer  before  fully  connecting  it  directly  to  the  supply 
circuit  would  seem  to  promise  good  results  in  the  operation 
of  large  units. 


European   Methods  of  Operating  Mountain  Rail- 
ways Electrically. 
It    is    evident    on    studying    a    relief    map    of    Europe,    that 
- uitzerlnnd  has  nearly  secured  a  corner,  or  monopoly,  of  the 
lountains  of  the  central   European   area.     This  topographical 
peculiarity,   together  with   the  acquired   national   propensity   of 
•he  Swiss  to  be  the  model  hotel-keepers  of  the  world,  has  de- 
■  loped  the  electric  mountain  railways  with  particular  advantage 
•1  Switzerland.     The  electric  energy  for  these  railways  is  ob- 
tained by  a  seeming  inversion  of  the  second   law  of  thermo- 
dynamics— that  is,  by  working  from  a  lower  temperature  to  a 
higher,  or   by   the   water    falling    from    the   melting   mountain 
L'lacicrs   above  the   snow   line,   to  the  more  genial   temperature 
f  the  valleys.     Two  essentially   distinct   systems  of   operating 
'  '•  mountain  railways  are  in  use,  the  direct-current  system  and 
.0-  alternating-current   system,  the  latter  being  the  more  gcn- 
r.illy  used,  and  the  three-phase  system  the  most   popular.     .\ 
mountain    electric    railway    differs    from    an    ordinary    electric 
railway  in  two  salient  particulars.     First  the  gra<lient  is  usually 
l>ouf  20  per  cent,  so  that  a  rack  and  pinion  method  of  propul- 
-I'ln    lakes    the    place    of    the    ordinary    whecl-to-rail    contact 
friction  method ;  and  secondly,  elaborate  precautions  are  neces- 
sary for  converting  the  motors  into  generators  when  descending 
these  sleep  grades.     When  the  dircctciirrcnt  system  is  used,  the 
motors    arc   converted    into   generalurs    during   descent    by    the 
weight    of    the    falling    train    of    cars,    and    a    large,    specially 


ventilated  wire  resistor  is  provided  on  the  electric  locomotive 
for  absorbing  the  energy  from  the  generators.  In  this  way  the 
speed  of  descent  of  the  train  is  kept  down  to  five  miles  an  hour 
on  the  20  per  cent  grade,  without  the  application  of  mechanical 
brakes.  Automatic  arresting  brakes  can,  however,  be  released, 
to  stop  the  train  within  a  few  yards,  in  case  of  any  accidental 
release  of  the  electric  generator  brake  action.  By  this  method, 
the  energy  of  the  descending  train  is  not  available  for  assisting 
in  the  driving  of  rising  trains,  but  is  expended  locally  in  heating 
the  locomotive  resistor.  There  would,  however,  be  little  or 
no  commercial  advantage  in  utilizing  the  descending  train  en- 
ergy for  lifting  the  ascending  train,  because  the  traffic  is  very 
limited  and  the  energy  from  the  waterfalls  would  be  wasted 
in  any  event.  Moreover,  the  local  expenditure  of  the  energy  of 
the  descending  train  makes  a  more  simple  arrangement  than  a 
regenerative  system,  and  simplicity  of  system  is  conducive  to 
safety. 


In  the  three-phase  motor  system,  the  usual  method  of  oper- 
ating during  the  descent  is  by  allowing  the  three-phase  motors 
on  the  locomotive  to  become  three-phase  generators,  by  their 
negative  slip,  or  speed  slightly  in  excess  of  synchronism.  The 
machines  thus  act  regeneratively,  or  restore  energy  to  the  line, 
and  means  must  be  provided  in  the  system  for  absorbing  this 
energy  in  order  to  permit  the  machines  to  exert  brake  action.  A 
concrete  case  is  offered  by  the  mountain  electric  railway  a's- 
cending  the  Gomer  Grat,  from  Zermatt  in  the  Swiss  Alps.  The 
railroad  is  a  single-track,  rack-and-pinion  road,  5'/2  miles  in 
length,  with  an  average  gradient  of  18  per  cent  and  a  maximum 
of  20  per  cent  The  total  lift  is  nearly  i  mile.  Each  electric 
locomotive  Ivas  two  90-hp,  three-phase  motors  taking  current 
from  two  overhead  trolley  wires  in  the  same  horizontal  plane, 
the  track  being  the  third  conductor.  The  energy  is  generated 
at  5000  volts  in  the  hydraulic  power  house  near  Zermatt,  ami 
is  delivered  to  the  trolley  lines  at  600  volts  between  Unes^ 
through  step-down  transformers  stationed  along  the  route. 
\\lien  only  one  train  is  being  lifted,  at  five  miles  an  hour,  the 
turbines  in  the  power  house  supply  the  lifting  power  plus  the 
losses  in  the  system.  When  this  train  has  reached  the  summit, 
and  commences  to  descend,  it  tends  to  act  as  a  generator,  and 
to  help  the  turbine  drive  the  generator  in  the  power  house. 
The  attendant  at  the  power  house  switchboard  observes  the 
turWne  accelerate,  and  restores  its  normal  speed  by  providing 
a  triple  water-rheostat  load  on  the  low-tension  system  at  the 
station.  This  load  absorbs  the  cnerg>-  of  the  descending  train, 
and  keeps  .the  turbine  working  under  load  as  a  prime  mover. 
If,  however,  there  is  one  train  going  up  at  the  same  time  that 
another  train  is  coming  down,  there  is  a  partial  utilization  of 
the  regenerated  encrgj-  and  the  water-rheostat  load  may  he 
reduced.  In  all  normal  cases,  however,  there  is  an  expenditure 
of  energy  in  the  water  rheostat  when  a  train  is  desccn<ling, 
and  the  principal  difference  between  the  direct-current  system 
and  the  alternating-current  system  in  this  respect,  is  that  in 
the  former  the  energy  is  wasted  in  a  rheostat  on  the  locomotive, 
while  in  the  latter  it  is  wasted  in  a  rheostat  at  the  station.  In 
each  case  it  docs  not  pay  to  utilize  all  of  the  regenerated  energy 
because  a  mountain  stream  pours  steadily  into  the  power  house 
reservoir  .lay  and  night  If  the  water  is  not  taken  into  the 
penstocks  for  driving  the  turbines,  it  flows  over  a  bye-pass  fall, 
for  the  cnri.linirnt  ,.f  <h,  .ronery.  but  for  no  other  ii^rf,,] 
purpfisc. 
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Visit  ot   Germans  to   Schenectady. 


.\  party  of  UistinguUliuU  Ucrman  visitors  inspected  tlie  plant 
ot"  the  General  EUectric  Company  at  Schenectady,  N.  Y.,  on 
Sept.  5,  and  were  entertained  by  the  officials.  The  visitors 
have  been  sent  by  the  German  vtoveriunent  as  a  commission  to 
visit  .America  to  inspect  tlio  electric  railways  and  high-tension 
transmission  systems  of  this  country  and  Mexico.  Numbered 
among  the  party  are  Privy  Councillor  VVittfeld,  of  the  Prus- 
sian goverimient ;  Prof.  Dr.  W.  Reichel,  of  the  Royal  Technical 
University,  Berlin ;  Director  Frishmut.  of  the  Siemens-Schuk- 
ert  Works:  Mr.  Pforr,  of  the  .\llgenieine  lilectricitaets  Gesell- 
schaft  Railway  Dept. :  Director  .\.  Elfes.  of  the  A.  E.  G. 
Brunncnstr.  and  Director  Jordan,  of  the  Lahmeyer  Works. 

The  party  left  Europe  via  Geneva,  on  the  North  German 
Lloyd  liner  "Moltke."  The  work  of  studying  the  power  houses 
and  locomotives  of  the  New  York  Central  lines,  the  Long 
Island  Railroad,  the  New  Y'ork,  New  Haven  &  Hartford 
system,  and  the  plants  of  the  Interborough  Rapid  Transit 
Company,  was  interspersed  by  entertainments  given  by  the 
officials  of  the  above  mentioned  plants,  and  by  the  officers  of 
the  General  Electric  Company.  Boston  interested  the  visitors 
with  its  big  Lincoln  Street  power  house  of  the  elevated  lines, 
the  Curtis  steam  turbine  eiiuipnient  of  the  Edison  Illuminating 
Company,  and  the  equipment  and  service  of  the  Boston  trac- 
tion system  including  the  well-known  East  Boston  tunnel  under 
the  Charles  River. 

Mr.  C,  B.  Davis,  general  manager  of  the  Boston  oflSce  of  the 
General  EUectric  Company,  entertained  at  luncheon '  at  the 
Exchange  Club.  Those  attending  included  General  Bancroft, 
president  of  the  Boston  EUevated  Company :  Mr.  Sullivan, 
president  of  the  Massachusetts  Street  Railways,  and  Mr.  C.  L. 
Edgar,  president  of  the  Edison  Illuminating  Company. 

The  successful  trip  was  continued  to  Albany,  where  the 
members  of  the  commission  put  up  at  the  Hotel  Ten  Eyek. 
They  reached  Schenectady  on  Sept.  5,  and  were  shown  through 
the  various  departments  of  the  works  and  then  entertained  at 
the  Mohawk  Club.  The  reception  committee  consisted  of 
Vice-President  E.  W.  Rice.  Jr.:  Vice-President  J.  R.  Lovejoy: 
General  Manager  G.  E.  Emmons :  General  Supt.  E.  B.  Ray- 
mond: A.  E.  G.  Representative  \Vm.  S.  Hulse:  .\ssa  Mgr. 
Foreign  Dept.  M.  .-X.  Oudin :  Engineer  Railway  Department 
W.  B.  Potter:  Engineer  P.  &  M.  Department  D.  B.  Rushniore: 
Engineer  J.  E.  Noeggerath:  Consulting  Engineer  Eugen  Eichel. 

All  day  the  German  flag  flcated  over  the  works  in  honor  of 
the  occasion.  The  commissioners  were  surprised  at  the  size 
of  the  works  and  the  extent  of  the  production  in  progress  in 
the  various  shops.  The  huge  shop  No.  S6.  where  the  Curtis 
turbine  generators  are  manufactured,  impressed  the  visitors 
most,  and  they  spent  considerable  time  in  the  galleries  watch- 
ing tlie  work  in  progress.  They  also  found  much  of  interest 
in  the  railway  department,  the  wire  and  cable  shops,  the  power 
house,  and  the  foundries. 


The   Pay   of  British  Telegraphers. 

A  report  has  just  been  made  in  England  on  the  condition 
of  the  post  office  employees  of  Great  Britain.  It  has  been  laid 
before  the  House  of  Conntions,  and  the  recommendations  are 
likely  to  be  adopted.  .\  resume  of  the  report,  forwarded  by 
L".  S.  Consul-General  R.  J.  Wynne,  of  London,  is  as  follows : 

".•\  careful  analysis  of  the  various  recommendations  of  the 
con_nittee  leads  to  the  conclusion  that  their  acceptance  will  in- 
volve an  ultimate  annual  cost  to  the  nation  approaching  $2,500.- 
000,  although  the  increase  per  individual  may  appear  small.  .\ 
demand  on  the  part  of  the  organised  carriers,  clerks,  telegraph- 
ers and  telephonists  for  a  4J-hour  week  has  been  rejected, 
while  a  weekly  half-holiday  is  only  recommended  where  the 
e.'cigencies  of  the  service  permit.  Free  medical  attendance  or  a 
small  money  grant  given  where  the  official  doctors  are  not  easy 
of  access  is  to  be  allowed. 

"The  London  telegraphists,  who  now  rise  to  a  ma.ximum  of 


$15.50  weekly,  asked  to  go  up  to  $24  weekly.  The  committee 
recommend  that  their  maximum  should  be  $lb..25,  with  an  ex- 
cess allowance  of  75  cents  a  week  till  promoted  for  passing  a 
searching  examination  in  technical  telegraphy. 

"The  provincial  postal  and  telegraph  servants  made  large 
claims,  in  many  cases  asking  that  the  maximum  salary  should 
be  nearly  doubled,  but  the  increases  actually  recommended  are 
not  very  great,  though  the  lowest  paid  officers  are  recommended 
for  considerable  advances.  The  telegraphists  and  sorting 
clerks  at  these  ulfices.  the  committee  suggests,  should  be  graded 
into  five  scales  instead  of  seven)  with  maximum  salaries  of 
$10.  $11,  $12,  $ij  and  $14,  respectively.  .\  long  list  of  altera- 
tions is  suggested  in  the  wages  of  other  classes  of  postal  ser- 
vants. Women  sorters,  for  instance,  are  recommended  for  a 
more  rapid  advance  to  the  ma.ximum  of  $7.50,  and  women  teleg- 
raphists to  a  maximum  of  $10.  .\n  important  change  suggested 
is  that  women  of  all  grades  in  the  service  should  be  no  longer 
exempt  from  Sunday  duty. 

"Most  of  the  changes  recommended  in  wages  are  more  in 
the  nature  of  redistribution  on  the  rate  of  progression  than 
actual  increases.  The  maximum  has  been  raised  to  those  em- 
ployed in  the  Central  Telegraph  Office  to  $16.25  n  week " 


Investigation 


of     New      York      Lighting 
Companies. 


.Although  in  the  last  three  years  the  conditions  of  the  various 
lighting  companies  of  Greater  New  Y'ork  have  been  thoroughly 
investigated,  the  Public  Service  Commission  propose?  to  do 
practically  all  the  work  over  again,  as  shown  by  its  adoption, 
on  .Aug.  20,  of  the  following  resolution: 

Resolved,  That  the  following  be  adopted  and  that  it  be  ser\-ed 
upon  the  various  gas  and  electric  companies  in  this  district : 

You  are  hereby  required  to  furnish  within  30  days  from  the 
2},d  of  -August,  copies  of  the  following  documents  relative  to 
each  and  everj-  company  operated  or  cont-olled  by  you. 
whether  by  lease  or  sub-lease,  by  stock  ownership  or  by  joint 
agreement.  These  documents  called  for  may  be  sworn  copies  or 
verified  copies  of  the  originals,  and  if  filed  in  a  public,  office 
that  fact  should  be  so  indicated  with  the  date  of  filing. 

1.  Certificate  of  incorporation. 

2.  Supplemental   or  amended  certificates  of   incorporation. 

5.  -Any  act  of  the  Legislature  gtranting.  confirming  or  limiting 
any  right  or  franchise  of  the  corporation,  or  affecting  the 
right  of  the  corporation  to  use  or  exercise  any  franchise. 

4.  Certificates  relative  to  changes  in  the  capital  stock. 

5.  .Any  consolidation  or  merger  agreement  between  companies 
now  operating  in  connection  with  your  plant. 

6.  Consents  of  local  authorities  constituting  franchise  rights. 

7.  Certificates  from  the  state  or  municipal  authorities,  in- 
cluding departments,  aflfecting  your  franchises. 

S.  Copies  of  all  mortgages  executed  by  you  or  by  companies 
in  your  system. 

9.  Copies  of  all  leases,  deeds,  contracts,  or  other  documents 
in  the  chain  of  your  title. 

10.  Location  of  all  real  estate  owned  in  fee,  described  by 
motes  and  bounds. 

u.  Location  of  all  real  estate  leased,  described  by  metes  and 
bounds. 

12.  Copy  of  any  contracts  executed  between  companies  in 
your  system  or  other  companies  as  to  the  purchase  or  the  sale 
of  gas  or  electricit}'. 

13.  Reference  to  court  decisions  affecting  the  validity  of  your 
franchises. 

14.  .As  of  July  I,  1907,  the  location  of  your  plant  or  plants, 
and  system,  with  a  full  description  of  your  property  and  fran- 
chises, statitjg  in  detail  how  each  franchise  stated  to  be  owned 
was  acquired. 

15.  .A  map  drawn  to  a  scale  of  at  least  2500  feet  to  the  inch, 
showing  all  pipes,  conduits,  and  other  structures  constructed 
or  now  maintained  by  you  in  the  public  streets. 

The  foregoing  refers  in  each  case  to  each  company  in  your 
system  except  where  otherwise  noted. 
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Our   New    Home. 


The  accompanying  illustration  gives  a  view  of  the  fagade 
of  the  new  building  which  last  week  became  the  future  home 
of  this  journal.  Situated  about  a  half  block  west  of 
Broadway,  on  Thirty-Ninth  Street,  the  building  is  with- 
in a  few  blocks  of  the  Times  Square  subway  station 
and  of  the  Sixth  and  Xinth  Avenue  elevated  stations, 
and  convenient  to  Broadway,  cross-town  and  adjacent  avenue 
surface  lines.  Its  advantage  of  easy  accessibility  will  be 
further  increased  upon  the  completion,  several  blocks  south, 
uf  the  Pennsylvania  and  McAdoo  North  River  terminals  and 
of  the  East  River  Belmont  tunnel,  which  latter  will  land 
passengers  at  Times  Square,  three  blocks  north.  A  particular 
advantage  of  the  location  to  the  editorial  staff  is  the  neighbor- 
hood of  the  Engineering  Societies  Building,  a  block  east,  with 

its    fine    technical 

library    at    their    ser- 
vice. 

The  over-crowded 
condition  down-town 
is  yearly  becoming 
more  aggravated,  the 
streets  even  at  the 
present  time  being 
crowded  to  an  ex-  . 
tent  that  interferes 
seriously  with  circu- 
lation. It  appears  to 
be  only  a  short  time 
when  there  will  be  an 
exodus  up-town  of 
certain  lines  of  busi- 
ness, and  the  vicinity 
of  T  h  i  r  t  y-Fourth 
Street  and  Forty- 
Second  Street,  owing 
to  ideal  transporta- 
tion facilities,  prom- 
ises to  become  a 
Mecca  for  this 
h  e  g  i  r  a.  It  was 
largely  in  view  of  this 
consideration  that  the 
present  location  was 
chosen  for  the  future 
home  of  the  several 
journals  published 
from    this   office. 

The  building,  which 
is  known  as  "The 
Thirty-Mlnth  Street 
Building,  '       has 


The  external  walls  are  finished  entirely  in  concrete,  the  front 
facade  having  its  surface  carefully  floated.  To  those  who  have 
had  doubt  as  to  the  appearance  of  a  large  exterior  entirely  in 
concrete  it  will  be  an  agreeable  surprise  to  learn  from  this 
example  that  it  is  possible  to  produce  an  effect  as  handsome 
with  a  carefully  worked  concrete  surface  as  with  the  use  of  the 
most  attractive  stone  or  brick. 

In  a  future  article  the  electric  installation  will  be  described 
in  detail.  For  the  present  it  will  suffice  to  say  that  high-speed 
electric  elevators  are  installed,  there  being  two  passenger  ele- 
vators in  the  East  pavilion,  and  one  passenger  and  one  freight 
elevator  in  the  West  pavilion.  Current  for  all  purposes- 
lighting  and  power— is  taken  from  the  street  mains.  The  boiler 
equipment  for  heating  is  of  such  a  character,  and  has  sufficient 
capacity,  to  furnish  steam  for  power  should  it  become  desirable 
at  any  time  in  the  future  to  generate  electric  current  on  the 

premises.  .^t  the 
however. 


frontage  of  126  ft.  on  the  north  side  of  Thirty-Ninth 
Street  with  a  depth  of  98  '•••  and  consists  of  11  floors 
and  a  basement.  The  front  is  flanked  by  pavilions 
which  provide  for  the  elevators,  stairways  and  toilets,  thus 
leaving  unobstructed  the  main  floors.  There  are  recessed 
courts  in  the  rear  of  the  pavilions,  the  interior  of  the  building 
thus  being  lighted  from  all  sides.  The  building  is  entirely  of 
rcenforccd  concrete  anri  probably  'he  most  advanced  example 
of  its  type  in  the  world.  Prof.  William  H.  Burr,  of  Columbia 
University,  had  charge  of  all  the  engineering  details  connected 
with  the  design  and  construction  of  the  building,  and  it  there- 
fore goes  without  saying  that  the  crudities  are  absent  which 
fharaclcrizcfl  the  earlier  specimens  of  concrett  conslrucion. 
The  steel  re-enforcement  of  the  columns  is  sufficient  in  itself 
to  carry  the  load  of  the  building.  The  floors,  which  are  formed 
of  re-enforced  concrete  slabs,  are  carried  by  re-enforccd  con 
crete  girders  of  large  size  and  wide  span  These  girders  and 
their  molded  connection  with  the  rnlumns  give  to  the  ceilings 
a  symmetrical  and  attractive  appearance  which  recalls  the 
beamed   interior*  of   KitT'rpean  medieval   structures. 


;        present, 

there  does  not  seem 
to  be  any  probability 
that  an  individual 
generating  plant  will 
have  to  be  installed. 

It  is  of  interest   to 
note     that      approxi- 
mately  10,000  barrels 
of   concrete  and   1500 
•  tons     of     steel     were 
used  in  the  construc- 
tion  of    the   building. 
Each  of  the  floors  of 
the    building    has    an 
area     of      10.500     ft. 
The    offices     of     this 
journal     are    on    the 
eleventh  or  top  floor. 
where    every    modern 
office  convenience  has 
been      provided.        .\ 
I        large     printing    plant 
is   now    in   course   of 
installation     in     the 
building   for  the   ser- 
vice   of    the    several 
journals  published  by 
the  McGraw  Publish- 
i  n  g     Company     and 
I        will  occupy  three  en- 
I        tire     floors,     namely, 
I        the  second,  third  and 
fourth     floors.       Sev- 

I        cral     floors     are,     or 

will  be,  occupied  by 
other  publishers  and  by  the  American  Institute  of  Social  Ser- 
vice; the  remaining  space  will  be  let  for  business  purposes. 
In  the  past  third  of  a  century.  The  Ei.fxtrical  World  has 
never  wandered  far  from  the  general  post  office  in  its  change 
of  quarters,  and  upon  the  completion  of  the  Pennsylvama 
terminal  will  again  be  just  a  few  blocks  from  its  mailing  pomt. 
From  the  time  of  its  foundation  in  1874  a?  The  Operator. 
tmtil  1886  Tjie  E1.F.CTRICAI.  World  occupied  modest  quarters  in 
an  old  building  at  9  Murray  Street.  In  the  last-mentioned 
year  extensive  quarters  were  secured  in  the  Potter  Building 
in  Park  Row,  one  of  the  firs'  large  New  York  office  buildings. 
Growing  demands  for  space  led  successively  to  removal  three 
years  later  to  the  new  Times  Building  on  Park  Row  and  to 
the  Postal  Telegraph  Building  in  1894-  I"  i*)8  the  address 
again  l>ecam.;  9  Murray  Street,  in  a  large  building  erected  on 
ihe  site  of  the  former  modest  home.  .\  year  later,  upon  con- 
solidation with  the  Electrical  Enci.nker,  the  quarters  of  the 
latter  journal  at  ijo  Liberty  Street  were  occupied,  to  be 
vacated  in  i<i02  for  larger  'pace  in  a  new  building  next  door, 
114  Liberty  Street,  the  final  ilown  town  abo<le. 
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llecent   Electrical    Development   in    Europe. 

-FXtensive  plans  are  on  foot  in  (jcrmany  and  Switzerland  for 
great  electrical  generating  plants  in  connection  with  water 
powers,  and  also  for  applying  electrical  traction  to  railroads 
now  operated  by  steam.  The  great  success  of  the  numerous 
great  dams  in  Western  Germany,  like  the  Urft  Valley  Dam  in 
the  Eifel  region,  has  created  a  strong  movement  for  combining 
forces  and  erecting  similar  storage  reservoirs  on  many  of  the 
rivers  of  the  country.  A  society  of  German  water-power  own- 
ers was  organized  some  time  ago,  and  it  is  taking  steps  to  form 
local  branches  wherever  a  number  of  owners  having  common 
interests  in  a  water  power  can  be  got  to  pull  together.  Manu- 
facturers of  the  most  varied  branches  belong  to  these  organiza- 
tions; and  in  many  regions  they  are,  the  dominating  element  in 
the  movement.  This  society  began  its  operations  in  Western 
Germany,  where  most  of  the  great  reservoirs  of  Germany 
hitherto  have  been  built.  Special  subsidiarj'  societies  have  been 
organized  for  a  number  of  the  valleys  of  streams  descending 
into  the  Rhenish-Wcstphalian  industrial  district  from  the  high- 
lands to  the  east.  Some  of  the  biggest  reservoirs  of  Germany 
for  the  development  of  electrical  energy  have  already  been  built 
in  that  part  of  the  country,  and  still  greater  ones  arc  planned. 
One  of  the  latest  and  most  promising  is  in  the  valley  of  the 
Mohne,  which  falls  into  the  Ruhr  at  Xeheim,  with  a  dam  1.3 1 
feet  high  and  holding  nearly  26  billion  gallons,  making  it  the 
largest  reservoir  on  the  Continent. 

This  society  is  workiftg  to  extend  its  influence  into  other  parts 
of  the  country.  It  is  about  to  organize  power-owners  in  the 
Nidda  Valley  in  Hesse.  The  N'idda  falls  into  the  Main  several 
miles  below  Frankfort,  and  the  electrical  energy  generated 
from  its  waters  would  find  a  large  market  in  the  large  industrial 
region  of  which  that  city  is  the  center.  Efforts  are  also  making 
to  organize  in  several  of  the  Black  Foresl  valleys.  Organiza- 
tions are  also  planned  in  Bavaria  for  the  Lech,  on  which  is  sit- 
uated the  city  of  .'\ugsburg,  one  of  the  leading  cotton  spinning 
and  machinery  centers  of  Germany ;  and  for  the  Pegnitz,  which 
would  supply  the  numerous  industrial  establishments  of  Xureni- 
bcrg  and  Forth  with  power.  Later  on  it  is  intended  to  organize 
in  the  numerous  valleys  of  other  parts  of  Bavaria,  as  well  as  in 
the  Thuringian  Forest.  One  of  the  purposes  of  the  society  is  to 
get  all  the  water-power  owners  together  so  that  they  can  throw 
their  combined  influence  in  favor  of  suitable  legislation  for 
carrying  out  great  dam-building  schemes. 

Among  the  big  dams  about  to  be  built  in  Central  Germany 
may  be  mentioned  one  on  the  Eder  in  Waldeck,  not  very  far 
from  CasscI ;  while  north  of  the  same  city  the  Diemel  will  be 
dammed  at  Helminghausen,  near  whe/e  that  stream  empties  into 
the  Weser.  A  meeting  has  been  held  in  Karlsruhe  in  Baden  to 
discuss  the  erection  of  two  dams  on  branches  of  the  Murg  River, 
which  emerges  from  the  Black  Forest  at  Rastatt.  Here  it  is 
estimated  that  a  maximum  of  50,000  horse-power  could  be  gen- 
erated at  an  extremely  low  cost,  and  it  could  be  easily  carried 
to  a  number  of  inanufacturing  towns  in  the  vicinity,  or  could 
be  used  for  electrifying  a  part  of  the  railways  of  the  Duchy. 
Another  and  greater  scheme  in  which  that  state  is  interested  is 
a  dam  across  the  Rhine  between  Wyhlen  on  the  Baden  side  and 
August  on  the  Swiss  side,  several  miles  above  Basle.  The  con- 
tracts have  already  been  placed  for  building  there,  and  work  is 
to  begin  this  year.  The  Bank  fiir  Elektrische  Unternehmungeh 
of  Zurich,  the  stock  of  which  is  nearly  all  in  the  bands  of  the 
Allgemeinc  Electricitats-Gesellschaft,  of  Berlin,  is  interested  in 
the  undertaking,  which  is  to  be  one  of  the  largest  of  the  kind  in 
Europe. 

The  city  of  Basle  is  taking  action  to  build  a  dam  on  the  Rhine 
to  supply  itself  and  its  industries  with  electrical  power.  The 
idea  was  at  first  to  build  several  miles  below  the  city,  but  as 
this  would  have  caused  the  water  to  rise  into  some  of  the  lower 
streets  it  was  finally  decided  to  build  above  the  city.  The 
point  at  which  the  dam  will  be  built  is  also  mentioned  as  .\ugst. 
and  it  is  not  clear  from  the  material  at  hand  whether  this  is  the 
saiTie  project  as  the  one  above  mentioned.  .-Knother  Rhine  pro- 
ject of  much  promise   is  a   dam   still   further   north   of   Basic 


under  the  auspices  of  the  Alsatian  Government.  It  is  to  be 
built  at  the  little  town  of  Kembs.  The  energy  to  be  generated 
here  will  be  carried  to  Mihihauscn,  some  eight  miles  distant, 
where  there  will  be  a  great  demand  for  it  in  the  numerous  cot- 
ton and  other  mills  of  the  place. 

The  problem  of  introducing  electrical  traction  on  standard 
gauge  railways  is  receiving  practical  attention  in  Germany. 
This  summer  it  has  been  stated  that  the  Prussian  railway  au- 
thorities will  electrify  the  railroad  that  runs  from  Cologne  by 
Treves  into  the  Saar  Valley,  using  the  numerous  water  powers 
of  the  Eifel  region  to  generate  electrical  power.  This  would  be 
an  almost  exclusively  freight-hauling  road,  the  purpose  being 
to  cheapen  the  cost  of  transportation  between  the  great  coal  and 
iron  region  of  the  lower  Rhine  on  the  one  hand  and  the  Saar 
and  Luxemburg-Lorraine  industrial  districts  on  the  other.  The 
last-named  district  produces  vast  quantities  of  low-grade  iron 
ores,  which  will  hardly  stand  the  cost  of  traniiK.rtation  by 
steam  railway  to  the  iron  furnaces  on  the  lower  Rhine :  and  i; 
also  has  a  great  number  of  furnaces,  the  coke  for  which  must 
be  hauled  from  the  Essen  region.  This  electrical  broad-gauge 
road  is  therefore  designed,  to  carry  a  very  heavy  traffic  both 
ways ;  and  it  is  expected  that  the  cost  of  transportation  will  be 
materially  reduced,  as  compared  with  the  present  steam  locomo- 
tive system. 

The  kingdom  of  Bavaria  has  taken  up  the  subject  of  electrical 
traction  on  ordinary  railways,  and  it  seems  now  quite  within 
the  possibilities  that  such  a  change  will  be  made  within  a  com- 
paratively near-by  period  on  all  the  roads  in  the  southern  part 
of  the  kingdom.  A  memorial  has  been  prepared  for  presenta- 
tion to  the  next  Diet,  or  State  Legislature,  in  which  it  is  cal- 
culated that  the  introduction  of  electricity,  generated  by  water- 
power,  on  the  southern  roads  will  result  in  a  considerable  saving 
of  money  in  operating  expenses.  The  total  saving  is  reckoned 
at  $1,660,000  a  year,  which  means  a  saving  of  nearly  $18  a 
year  per  horse-power  used.  It  is  estimated  that  the  railways  in 
question  would  call  for  about  200.000  horse-power,  but  the  total 
amount  of  electrical  power  that  could  be  obtained  from  the 
streams  of  the  kingdom,  as  an  official  inquiry  has  shown,  is 
about  700.000  horse-power.  This  would  leave  500.000  horse- 
power available  for  industrial  purposes.  The  plan  of  the  Ba- 
varian Government  to  change  to  electrical  tractinn  has  been 
helped  forward  by  the  decision  of  the  .-Kustrian  authorities  to 
adopt  electrical  traction  on  the  .\rlberg  Railway,  which  passes 
through  the  celebrated  tunnel  of  the  same  name. 

The  idea  of  using  electricity  on  standard-gauge  roads  con- 
tinues to  gain  support  in  other  parts  of  Germany.  A  suburban 
road  at  Altona  and  Hamburg  was  opened  some  months  ago  with 
electrical  traction  and  is  understood  to  be  very  successful.  An- 
other scheme  that  has  been  in  the  air  for  above  a  year  is  a  road 
connecting  Cologne  and  Diisseldorf.  .\ccording  to  the  last  re- 
ports the  experts  of  the  two  great  manufacturing  electrical  com- 
panies at  Berlin  were  working  out  the  details  of  this  scheme, 
under  the  sanction  of  the  Prussian  railway  authorities;  but  it 
is  not  known  what  stage  of  progress  has  as  yet  been  reached. 

.\t  Berlin  several  interesting  electrical  traction  plans  are  be- 
ing worked  out.  The  Underground  &  Elevated  Railway  Com- 
pany, which  opened  an  electrical  road  through  parts  of  Berlin 
and  Charlottenburg  about  six  years  ago.  is  now  engaged  in  ex- 
tending an  underground  line  through  the  central  business  sec- 
tion of  the  city,  from  the  Potsdamer  Platz  to  the  .\lexander 
Platz.  .\t  the  same  time  the  western  end  is  bcin'j  prolonged 
(underground)  to  the  remote  western  side  of  Charlottenburg 
and  will  eventually  be  carried  on  to  Spandan.  Meanwhile  the 
municipality  of  Berlin  is  slowly  working  out  plans  for  buildinc 
a  subway  on  a  north  and  south  line  through  the  Friedrich 
Strasse. 

A  still  more  ambitious  plan,  from  the  standpoint  of  cost  and 
the  amount  of  electricity  to  be  required,  is  the  proiKised  elec- 
trification of  the  so-called  Stadtbahn.  the  great  ring  of  steam 
road  that  encircles  the  city,  with  a  connecting  line  through  the 
heart  of  the  business  section  from  cast  to  west.  .\  conference 
was  recently  held  under  the  auspices  of  the  Minister  of  Rail- 
ways, who  ordered  a  memorandum  on  the  subject  to  be  pre- 
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pared  and  presented  to  him  within  a  year.  The  Stadtbahn  is 
now  a  double-track  road ;  and  a  part  of  the  electrification  plans 
is  to  put  in  two  more  tracks  above  the  present  two,  as  a  second 
story.  Still  another  electrical  project  in  Berlin  is  a  so-called 
suspended  railway,  similar  to  the  one  that  has  been  in  operation 
at  Elberfeld  for  some  years.  This  road,  for  which  ground  was 
broken  this  week,  will  be  built  through  the  streets  in  the  eastern 
part  of  the  city,  connecting  some  of  the  large  suburban  towns 
with  the  business  and  manufacturing  quarters. 

The  success  of  electrical  traction  in  the  Simplon  Tunnel  has 
given  a  new  impetus  to  the  use  of  electricity  on  standard-gauge 
roads  in  Switzerland.  It  is  reported  that  electricity  will  soon 
be  introduced  for  hauling  all  trains  from  Domodossala,  on  the 
Italian  side,  up  the  mountain  to  Iselle,  the  southern  entrance 
to  the  tunnel.  It  is  said  that  the  Swiss  Government  is  consider- 
ing proposals  for  turning  over  to  several  big  electrical  com- 
panies certain  stretches  of  the  state  railways  for  the  e.Kperi- 
mental  introduction  of  electrical  traction.  The  mo.st  tangible 
of  these  projects  applies  to  the  important  line  between  Lucerne 
and  Zurich,  which  the  Oerlikon  Machine  Factory  wants  to  elec- 
trify. Swiss  electricians  are  confident  that  within  the  next  two 
)'ears  a  number  of  the  railways  of  the  republic  will  be  operated 
entirely  by  electricity.  The  government  has  recently  come  for- 
ward with  a  plan  to  acquire  the  Gotthard  Railway  (connecting 
with  Italy  through  the  tunnel  of  that  name)  ;  and  it  has  al- 
ready made  an  official  investigation  of  the  water-powers  on  both 
sides  of  the  mountain,  with  a  view  to  electrify  the  mountain  sec- 
tions of  the  road,  at  least,  after  it  has  been  taken  over  by  the  state. 
In  Germany  larger  prospects  for  electricity  are  opening  up 
through  new  inventions.  Electrical  methods  for  extracting  at- 
mospheric nitrogen  for  fertilizing  and  explosive  purposes  are 
attracting  increasing  attention;  and  it  seems  highly  probable 
that  large  plants  will  be  established  for  this  purpose  within  a 
few  years.  A  great  company  at  Mannheim  which  manufac- 
tures aniline  dyes  has  recently  been  negotiating  for  the  acquisi- 
tion of  an  immense  water-power  on  the  Mz  River  in  Upper 
Bavaria,  which  will  be  used  to  generate  electricity  for  producing 
nitrogen  from  the  air.  This  month  the  organization  of  a  com- 
pany for  producing  nitrogen  is  reported  from  Gladbeck  in  West- 
phalia. 

Still  another  field  for  the  use  of  electricity  seems  to  be  open- 
ing up  in  connection  with  the  vast  peat  marshes  of  Germany  and 
other  countries.  Professor  Frank,  who  discovered  an  electrical 
process  for  producing  a  nitrogenous  salt  ("kalkstickstoff") 
from  the  atmosphere)  is  co-operating  with  Siemens  &  Halske  in 
working  out  an  electrical  process  for  partly  drying  the  peat, 
which  will  then  be  converted  into  gas,  to  be  burnt  in  gas-engines 
especially  constructed  for  the  purpose.  It  is  hoped  that  a  cheap 
method  can  be  worked  out  which  will  render  the  immense  peat 
resources  of  the  country  cheaply  available.  .'\n  experimental 
plant  is  being  erected  in  Westphalia  by  the  company  named.  Of 
course  the  new  invention,  if  it  succeeds,  will  be  used  in  connec- 
tion with  electrical  generating  plants,  distributing  the  energy  to 
the  places  where  it  is  needed. 

New     French    Regulations     as     to     Use     of 
Electrical    Power  in    Factories. 

By  decrees  published  last  month,  the  French  Government  has 
modified  the  regulations  of  1904.  regarding  the  protective 
measures  required  in  certain  classes  of  work,  or  in  various  m- 
dustries  using  electricity:  new  rules  of  a  special  nature  having 
been  substituted  for  these  hitherto  in  force.  The  general  in- 
tention of  the  authorities  is  that  electrical  inslallations  should 
be  protected  in  proportion  to  the  maximum  normal  potential 
existing  between  the  conductors  and  the  earth:  these  installa- 
tions being  divided  into  the  two  following  classes  in  accord- 
ance with  such  potential :  First  class  :  A.  Direct  current— In- 
stallations where  the  maximum  normal  potential  between  the 
conductors  and  the  earth  docs  not  exceed  600  volts.  B.  Alter- 
nating current— Installations  where  .the  maximum  effective  po- 
tential between  the  conductors  and  the  earth  docs  not  exceed 


150  volts.     Second  class:  Installations  with  potentials  respective- 
ly higher  than  those  above  mentioned. 

It  is  principally  with  installations  of  the  second  class  that 
the  new  regulations  deal.  In  such  cases  the  stationary  and  con- 
ducting parts  not  traversed  by  the  current  must  be  electrically 
connected  with  the  earth  or  must  be  electrically  insulated  from 
the  ground.  In  the  latter  case,  the  machines  are  to  be  sur- 
rounded by  a  boarding  which  will  not  slip ;  also  insulated  from 
the  ground  and  so  arranged  that  it  is  impossible  to  touch  at  ■ 
the  same  time  the  machine  and  any  conducting  body  fixed  to 
the  ground.  The  grounding  and  electrical  insulation  must  al- 
ways be  kept  in  good  condition.  The  same  rules  apply  to  trans- 
formers depending  upon  installations  of  the  second  class,  which 
must  only  be  accessible  to  the  staff  in  charge  of  them.  When 
an  electrical  machine  or  apparatus  is  in  a  place  serving  at  the 
same  time  for  some  other  purpose,  it  must  be  fenced  off  or 
otherwise  rendered  inaccessible  to  those  not  in  charge:  a  notice 
of  the  existing  danger  being  posted  up. 

Uncovered  electrical  machines,  incandescent  lamps  not  doubly 
covered,  and  arc  lamps  or  any  other  appliance  producing  sparks 
are  prohibited  in  workshops  containing  explosive  substances, 
or  in  those  where  detonating  gas  or  any  inflammable  dust  may 
be  produced,  unless  they  are  provided  with  a  covering  in- 
sulating them  from  the  atmosphere.  The  ventilation  of  places 
intended  for  acci:mi;lators  mr.st  be  sufficient  to  insure  the  escape 
of  gases  liberated. 

Switchboard  distributing  currents  of  the  first  class  must  be 
insulated  and  arranged  so  as  to  prevent  all  danger.  The  regu- 
lations as  to  machines  of  the  second  class  likewise  apply  to 
switchboards  bearing  appliances  and  metal  parts  coming  under 
that  category. 

Other  detailed  regulations  deal  with  the  spaces  surrounding 
electrical  machinery  and  appliances  and  the  installation  of  con- 
duits. .\mong  the  points  upon  which  stress  is  laid  is  that  the 
touching  of  machines  of  the  second  class  (even  with  rubber 
gloves')  or  working  on  such  machines  (even  using  tools  with 
insulating  handles")  should  be  strictly  prohibited.  Machines 
of  this  higher  voltage  must  in  future  bear  distinct  marks  or 
signs  to  that  effect  in  paint  or  otherwise. 

Exposed  conductors  or  other  electrical  appliances  are  not  to 
be  allowed  within  reach  of  the  workmen's  hands  in  places 
where  the  floor  or  the  walls  are  of  a  very  conductive  nature,  by 
reason  of  saline  deposits  resulting  from  the  work  carried  on  or 
of  damp. 


CURRENT   NEWS  AND  NOTES. 


UlRELESS  TELEPHOXY.— The  Xavy  Department,  it  is 
stated,  will  equip  with  wireless  telephone  apparatus  all  the 
battleships  going  to  the  Pacific,  the  apparatus  being  guaranteed 
to  have  a  speaking  range  of  live  miles  in  all  weathers. 


OLD  TIME  TE/-EGR.1PHERS.— Owing  unfortunately  to 
the  present  unsettled  condition  of  affairs  in  the  telegraphic 
fiehl.  it  has  been  decided  to  postpone  until  a  date  to  be  fixed 
hereafter  the  annual  reunions  of  the  Old  Time  Telegraphers 
and  the  U.  S.  Military  Telegraph  Corps,  fixed  originally  for 
Sept.  16,  17  and  18  at  Niagara  Falls. 


EMPIRE  STATE  GAS  AND  ELECTRIC  ASSOCIATIOX. 
-The  annual  meeting  of  the  Empire  State  Gas  &  Electric 
.\ssocialion  will  be  held  in  the  Concert  Hall,  Madison  Square 
Garden,  on  Oct.  2.  The  full  programme  will  be  announced 
later.  On  the  evening  of  Oct.  i,  the  night  before  the  regular 
meeting,  there  will  be  a  joint  meeting  under  the  auspices  of 
the  Street  Railway  .\ssociation  of  the  State  of  New  York 
and  of  the  Gas  &  Electric  .\ssocialion  in  the  Concert  Hall. 
There  will  he  several  addresses  followed  by  an  informal  re- 
ception when  an  opportunity  will  be  afforded  to  the  Commis 
sioncrs  of  the  first  and  second  districts,  whom  it  is  hoped  will 
be  present,  to  meet   the  representatives  of  the  companies. 
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TELEPHONE  BRIBERY.— hi  San  I-rancisco  on  Aug.  31 
the  jury  in  the  case,  after  one  ballot,  found  Mr.  Louis  Glass, 
vice-president  of  the  Pacific  .States  Telephone  &  Telegraph 
Company,  guilty  of  bribing  a  supervisor  in  connection  with  a 
telephone  franchise.  It  will  be  remembered  that,  according  to 
the  allegations,  the  board  of  supervisors  "held  up"  both  the  old 
Bell  Company  and  a  new  independent  company  for  large  sums 
in  connection  with  their  franchises. 

RACE  NEWS  BY  IVJRELESS.— The  New  York  police 
raided,  on  Sept.  2,  a  full-fledged  wireless  telegraph  plant  in  the 
top  story  of  the  house  of  a  vaudeville  comedian  at  Sheepshead 
Bay,  just  outside  the  famous  racetrack.  Since  the  wires  of  the 
telegraph  companies  were  cut  out,  many  attempts  have  been 
made  to  secure  news  promptly  after  a  race  for  the  poolrooms, 
hut  this  seems  to  be  the  most  ingenious  effort  detected.  The 
apparatus  of  a  well-known  wireless  telegraph  company  was 
found  on  the  premises. 


Field,"   by   Mr.   J.    Robert   Grouse,   of   Cleveland;   "Rates   and 
Systems  of  Charging,"  by  Mr.  J.  D.  Codman,  of  Boston. 


XEir  rELECR.U'H  COMPANY.— A  special  dispatch  from 
Chicago  of  Sept.  8  says :  "L.  K.  Davis,  who  has  an  office  in  the 
First  Xational  Bank  Building  here,  has  announced  the  pro- 
jected organization  of  the  New  American  Union  Telegraph 
Company,  with  $5,000,000  capital.  Mr.  Davis  says  that  the  new 
company  will  be  ready  to  begin  operations  by  Jan.  i.  The 
plan,  as  he  describes  it,  is  to  lease  telephone  wires,  and  use 
them  as  telegraph  lines.  J.  P.  Hornaday,  of  New  York,  is  said 
10  be  connected  with  the  enterprise." 

ABBREVI.-iriNG  COURTESY.— "Marcus,  Aurelius,"  re- 
marks the  New  York  Tribune,  "held  that  no  man  should  ever 
be  so  busy  as  to  have  no  leisure.  Yet  here  is  the  telephone 
company  in  Philadelphia  requesting  that  in  order  to  save  time 
subscribers  will  not  say  'please'  to  operators  in  calling  for 
numbers,  and  decreeing  that  operators  shall  never  use  that  un- 
necessary word.  There  are  some  places  in  which  such  sacrifice 
of  courtesy  to  curtness  would  not  be  surprising.  But  we  did 
n.t  expect  it  in  the  Cily  of  Dignified   Deliberation." 


TIRES  IS  XEl'V  YORK.— A  very  interesting  chart  has 
recently  been  completed  covering  6357  fires  in  Manhattan  and 
the  Bronx.  It  is  estimated  that  fires  started  by  carelessly 
dropped  matches  and  cigarettes  cause  Xew  York  City  a  loss  of 
about  $2,500,000  each  year.  The  city  has  an  average  of  23  fires 
every  day,  and  fire  losses  in  12  months  from  all  causes  aggregate 
something  like  $10,000,000.  Every  time  an  alarm  comes  in. 
whether  it  is  false  or  not,  the  cost  to  the  cily  is  $50  for  wear 
and  tear  of  the  fire  apparatus.  Of  the  6357  fires  charted  in 
Manhattan  and  the  Bronx  for  the  year,  989  of  them  happened 
on  Tuesdays.  Tuesday  is  ironing  day.  The  chart  shows  that 
the  busiest  hour  of  the  city  fire  department  is  between  6  and 
7  o'clock  in  the  evening.  This  is  accounted  for  l)y  the  fact  that 
factories  and  offices  have  just  been  closed  and  stray  origins  of 
blazes  accidentally  left  around  have  time  in  the  hour  to  flare 
up  and  do  their  work.  It  is  shown  that  the  hours  between  6 
and  12  o'clock  at  night  are  most  fruitful  of  fires. 


VERMONT  ELECTRICAL  ASSOCIATION.— Uk  sixth 
annual  meeting  of  the  Vermont  Electrical  .Association  will  be 
held  at  St.  Albans,  Vt.,  Sept.  18  and  19.  The  first  day  will  be 
devoted  to  an  outing  with  games  and  a  shore  clambake.  On  the 
morning  of  the  second  day  a  visit  will  be  made  to  the  plant  of 
the  Vermont  Power  &  Manufacturing  Company,  at  Fairfax 
Falls,  the  power  house  of  which  is  built  into  solid  rock  on  a 
bank  of  the  Lamoille  River,  and  supplied  with  water  through 
a  40-ft.  tunnel.  A  special  feature  of  the  meeting  will  be  a 
discussion  on  steam  healing  to  be  opened  by  Mr.  William  J 
Cohoon,  of  Portland.  In  addition  papers  will  be  presented 
as  follows :  "Sale  of  Current  for  Charging  .Automobiles,"  by 
Mr.  Frank  J.  Stone,  of  Boston;  "Talk  on  Modern  Illumination," 
by  Mr.  V.  R.  Lansingh,  of  New  York;  "Notes  of  a  Layman 
on  Electricity  and  Its  .Mlied  Forces,"  by  Mr.  E.  L.  Bates,  of 
Bennington ;    "Co-operative    Commercialism    in    the    Electrical 


GLASS  TELEGRAPH  POLES.— U.  S.  Consular  Agent 
Gustav  C.  Kothe,  of  Cassel,  an  agency  of  the  Frankfort  con- 
sulate, states  that  an  architect  of  that  city  has  been  granted 
patents  in  Germany  and  other  European  countries  and  also 
in  the  United  States  for  an  invention  for  the  manufacturing  of 
glass  telegraph  and  telephone  poles.  Mr.  Kothe  writes :  "A 
stock  company  has  been  organized  and  a  factory*  for  the 
manufacturing  of  glass  poles  has  been  built  at  Grossalmerode, 
a  town  near  this  city.  The  glass  mass  of  which  the  poles  are 
made  is  strengthened  by  interlacing  and  intertwining  with 
strong  wire  threads.  One  of  the  principal  advantages  of  these 
poles  would  be  their  use  in  tropical  countries,  where  wooden 
poles  are  soon  destroyed  by  the  ravages  of  insects  and  where 
climatical  influences  are  ruinous  to  wood.  The  selling  price 
of  the  poles  has  not  been  fixed  yet,  but  the  company  is  willing 
to  accept  25  marks  ($6)  for  a  pole  of  the  length  of  7  meters 
(about  23  feet).  The  Imperial  Post  Department,  which  has 
control  of  the  telegraph  and  telephone  lines  in  this  country, 
has  ordered  the  use  of  these  glass  poles  on  one  of  its  circuits." 


OAKLAND,  CAL.,  LINES  ELECTRIFIED.— Contracts  for 
the  electrical  equipment  of  the  suburban  lines  in  Oakland,  Cal., 
and  vicinity  belonging  to  the  Southern  Pacific  Railroad  Com- 
|iany,  were  let  last  week  at  the  New  York  office  of  the  com- 
pany. The  service  given  is  distinctly  of  a  suburban' rapid  transit 
character,  as  the  lines  serve  to  connect  San  Francisco  with  the 
large  residential  communities  of  Oakland,  Berkeley  and  other 
important  places  lying  opposite  San  Francisco,  across  the  bay. 
The  commuter  traffic  is  confined  largelj-  within  a  radius  of  about 
seven  miles,  and  the  different  roads  conducting  this  service 
converge. at  Alameda  Mole,  where  they  connect  with  a  line  of 
ferry  boats  which  carry  the  passengers  across  the  bay  to  San 
Francisco.  The  stations  on  the  suburban  lines  are  located  on  an 
average  of  .4  of  a  mile  apart  and  the  system  as  a  whole  is 
said  to  do  a  larger  suburban  business  in  number  of  passengers 
carried  than  any  other  in  the  country,  the  Illinois  Centra! 
suburban  lines  out  of  Chicago  alone  excepted.  TliC  electrical 
equipment  now  decided  upon  w-ill  consist  of  multiple-unit  trains 
with  from  three  to  twelve  cars  per  train,  made  up  in  the  usual 
combination  of  motor  and  trail  cars.  The  cars  seat  So  pas- 
sengers each.  Eighty  motor  cars  have  been  ordered,  which  will 
be  equipped  each  with  four  125-hp  motors.  The  power  stations 
will  contain  two  5000-kw,  25-cycle,  T3,200-volt,  three-phase 
generators. 


TESTING  METERS.— This  week  the  special  committee  of 
the  Empire  State  Gas  &  Electric  Association  on  testing 
meters,  to  represent  it  with  the  Public  Service  Commission  of 
the  second  district  of  Xew  York  State,  meets  at  Albany  for  the 
purpose  of  organization,  electing  a  chairman  and  outlining  the 
course  of  work  and  investigation.  The  committee  are ;  T.  R. 
Beal,  Poughkeepsie  Light,  Heat  &  Power  Company :  H.  J. 
Blakeskee,  Bureau  of  Gas  and  Electricity,  citj-  of  Syracuse; 
G.  W.  Cunningham,  Elmira  Water,  Light  &  Railway  Company ; 
C.  R,  Huntley,  Buffalo  General  Electric  Company;  L.  E.  Imley, 
Niagara  Falls  Power  Company;  J.  C.  Langdcll,  Hudson  River 
Power  Company;  F.  B.  H.  Paine,  Niagara,  Lockport  &  Ontario 
Power  Company ;  Prof.  Robb,  Troy  Gas  Company :  R.  M. 
Searle,  Rochester  Railway  &  Light  Company ;  J.  M.  Sheehan, 
L'pper  Hudson  Electric  Company;  Silas  Tabor.  Moravia  Elec- 
tric Company:  .\rthur  Williams.  Vonkers  Electric  Light  & 
Power  Company.  At  the  meeting  on  .\ug.  2S.  of  which  note 
has  already  been  made,  it  was  moved  by  Mr.  L.  W.  Emerick 
that  it  was  the  sentiment  of  the  meeting  that  the  sealing  of  elec-- 
trie  meters  was  impracticable.  The  motion  was  carried.  It 
was  later  moved  by  Mr.  Hutchins  that  it  was  the  sentiment  of 
the  meeting  that  the  testing  of  electric  meters  by  the  commis- 
sion on  complaint  of  the  customer  was  welcomed  by  the  com- 
panies present  at  the  meeling.  The  motion  was  carried.  Mr. 
C.  H.  B.  Chapin  is  the  secretary  of  the  association,  which  is 
necessarily  deeply  interested  in  this   subject. 
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The     Kaministiquia     River     Water     Power 
Developments. 

Before  beginning  the  construction  of  its  hydroelectric  plant, 
the  Kaministiquia  Power  Companj-  made  a  careful  investigation 
of  the  variations  of  the  flow  of  the  Kaministiquia  River  and  of 
ether  features  which  W'Ould  afltect  the  reliability  of  the  service 
obtainable  from  it.  A  general  plan  was  then  adopted  for  the 
development  of  the  power  at  Kakabeka  Falls  on  the  Kaministi- 
quia River  with  an  initial  installation  of  14,000  horse-power ; 
plans  being  made  and  the  greater  portion  of  the  work  carried 
out  on  the  basis  of  continuing  the  initial  installation  to  an  ulti- 
mate development  of  40.000  horse-power. 

The  design  consists  of  diverting  the  water  from  Kaministiquia 
River  just  above  Jacques  Cartier  Rapids,  about  one-half  mile 
above  Kakabeka  Falls,  and  carrying  the  water  by  means  of 
concrete  flumes  10  ft.  2  ins.  in  diameter,  a  distance  of  6500  ft. 


SOURCE  OF   SUPPLY. 

The  Kaministiquia  River  has  its  source  in  Dog  Lake,  situated 
about  50  miles  north  of  Kakabeka  Falls.  There  are  a  number 
of  rivers  emptying  into  the ■  Kaministiquia ;  the  principal  source, 
however,  is  Dog  Lake,  which  covers  an  area  of  51 J4  sq.  miles. 

The  lake  is  surrounded  by  heavy  timberland  and  a  large 
amount  of  muskeg  or  bog.  The  timber  retains  the  snow  until 
well  into  the  summer  months,  and  the  muskeg  retains  the  water 
until  the  lake  falls  sufficiently  to  draw  on  this  source  of  supply. 

The  power  company  has  the  right  to  raise  the  water  level  of 
the  lake  10  ft.  and  lower  it  3  ft.,  thereby  allowing  a  storage  of 
13  ft.,  which,  if  required,  would  give  a  storage  capacity  that 
would  take  care  of  the  dry  season,  and  if  necessary  give  a 
constant  supply  equal  to  60,000  horse-power. 

UTILIZATIOX    OF   ELECTRICITY. 

The  electricity  is  used  for  all  branches  of  service,  lamps, 
motors  and  for  railway  purposes  in  the  town  of  Fort  William, 


FIG.     I. — VIEW    OF     INTERIOR    OF    POWtK     HOUSF. 

to  a  reservoir  located  on  a  high  plateau,  and  thence  discharg-  and  the  power  company  is  now  negotiating  to  supply  electricity 

ing  by  means  of  steel  pipes  to  the  wheels  in  the  power  house  in   Port  Arthur. 

under  a  head  of  180  ft .  the  water  wheels  so  driven  being  di-  The   electricity   is   distributed   as   alternating   current,   three- 

rect-connecled  to  the  alternators  and  the  electricity  so  produced  phase,  and  is  delivered  to  the  corporation  of  the  town  of  Fort 

iran«mitfed  at  a  potential  of  25.000  volts  18  miles  to  Fort  Wil-  William,  who  redistribute  it  to  the  small  consumers.    The  power 

liam,  Ont.  company  supplies  all  customers  requiring  more  than  five  horse- 

.All  water  rights  and  the  necessary  lancl  abutting  on  the  river  power, 
from  the  point  of  diversion  to  a  point  of  return  were  secured.  Before  the  power  plant  was  completed,  contracts   had  been 

as  well  as  all  land  necessary  for  flumes  and  other  structures.  signed  for  electrical  power  as  follows : 

The    actual    work    of    development    was    commenced    in    1905.  Canadian   Pacific    Railway   Company jjoo  horsepower 

To  facilitate  construction,  a  siding  and  temporary  station  were  Td^^own'o^FoVt'wnl^m."^.  .'..■.■.■..■.■..:;!;:;:   'ISo     "       " 

built  on  the  line  of  the  Canadian  Northern  Railway  about  one-  The  Canadian  Iron  &  Foundry  Company 350     "      " 

,,,.,,  .i_      /   11  \  :i..  „ ,,    ,„„  The  Con«jlidated  Elevator  Company »So 

half  mile   from   the   falls.     A   narrow-gauge   railway  was  con-  .Miiirhead  &  Black so     "       ' 

-tructed  for  delivering  the  supplies  to  the  headworks  and  power  ,•  .  •.         •   <•  u    .  •■       u    1.   •      .1 

,.      .,     .         ,  .  ,     ,  ,        •       1-  The  electricity  is  distributed   from  a  sub-station  built  in  the 

hnus(    and    fr.r   distributing  the   material    along   the   pipe   line.  ,    ,         '        ,  t-     .  n-n-        <->  . 

^.      r  ,  ■  .  .  ■   .  center  of  the  town  of  Fort  V\  illiam.  Onl. 

The  first  alternator  ot  ;ooo  horse-power  capacity  was  put  into 

commercial    operation    delivering    power    to    Fort    William    in  "**'  '^^"  '"^takk. 

December.   1906.  .-\t  .t  point  one-half  mile  above  Kak:ilieka  Falls,  on  the  Kam- 
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inisliquia  River,  is  located  the  dam  and  intake  of  the  Kaminis- 
liqiiia  Power  Company.  Here  the  water  necessary  for  the 
operation  of  its  plant  is  diverted  by  solidly  constructed  dams 
through  a  concrete  intake  lo  flumes,  which  are  constructed  on 
the  south  side  of  the  river  and  extend  to  the  forebay  a  distance 
of  6500  ft.  The  main  dam  is  about  ,?oo  ft.  long  and  averages  15  ft. 
liigh.  It  is  built  of  concrete  on  the  bed  of  the  river,  which  is  solid 
rock.     The  dam  is  constructed  of  concrete  piers  4   ft.  wide  by 


to  9/16  in.  at  the  power  house.  These  pipes  were  constructed 
by  the  Jenckes  Machine  Company,  of  Sherbrooke,  P.  Q.  The 
penstocks  are  anchored  by  massive  concrete  abutments,  and  are 
housed  in  the  entire  distance  between  the  power  house  and  the 
forebay. 

POWER    HOLSK. 

The  power   house   is  a  "massive  concrete  and   steel   structure 
built  on  the  bank  of  the  river  on  a  foundation  of  rock.     The 


FIG.    2. — HEAD    WORKS. 

25  ft.  long.     These  piers  carry  a  bridge  and  the  mechanism  for 
raising  and  low'ering  stop  logs  set  in  channels  in  the  piers. 

The  intake  is  set  at  almost  right  angles  to  the  dam  and  is  so 
constructed  that  ice  and  debris  cannot  readily  enter  it.  lli. 
entrance  canal  is  about  125  ft.  long;  at  the  end  is  located  a  spill 
way  for  discharging  any  ice  or  debris  that  may  possibly  pas- 
the  first  set  of  racks.  Adjoining  the  spillway  are  the  small 
racks  protecting  the  entrance  to  the  concrete  flumes. 

FLU. VIE. 

I'^rom  the  headworks  lo  the  reservoir  the  water  is  carried  in  a 
concrete  pipe,  which  is  10  ft.  2  ins.  inside  diameter.  This  flume 
is  built  partly  on  top  of  the  ground  and  partly  below.  The  pipe 
is  not  level,  but  in  a  measure  follows  the  profile  of  the  ground. 
Tin-  maximum  pressure  on  the  pipe  is,  at  full  head,  about  12  lbs. 

.'\s  soon  as  the  concrete  pipe  was  constructed  and  time  allowed 
for  the  concrete  to  set,  the  pipe  was  covered  to  a  depth  of  2  ft 
Drain  valves,  air  vents,  etc.,  are  provided  at  various  points 
along  the  pipe  line  and  provision  is  made  for  lighting  and  heat- 
ing the  vents,  drains,  etc.,  in  an  emergency  and  in  cold  weather. 

FOREBAY. 

The  concrete  pipe  just  described  discharges  its  water  into  a 
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building  is  completed  for  the  entire  development  with  the  ex- 
ception of  an  extension  of  100  ft.  for  the  additional  generators. 
The  transformer  and  switching  arrangement,  switchboards  and 
everything  necessary  to  operate  the  ultimate  capacity  of  the  de- 
velopment is  complete  and  the  extension  will  consist  of  merely 
the  two  walls  antl  roof  to  allow  space  for  the  additional  units. 

The  steps,  walls,  partitions  and  everything  about  the  electrical 
apparatus  and  power  house  are  built  of  either  concrete  or  steel. 
The  windows  are  of  fireproof  construction,  the  frames  and 
sashes  being  made  of  galvanized  iron  and  glazed  with  wired 
glass. 

Each  unit  consists  of  two  horizontal  turbines  mounted  on 
one  shaft  and  direct  connected  to  the  alternator.  The  turbines 
have  a  maximum  capacity  of  7000  horse-power,  and  were  fur- 


3. —  MAIN    DAM    CLOSED. 

forebay  located  on  a  high  plateau  about  165  ft.  above  the  power 
house  floor.  This  forebay  serves  as  a  relay  to  maintain  the  plant  in 
continuous  operation,  to  take  care  of  fluctuating  demands  of  the 
water  supply,  and  is  also  used  to  take  care  of  the  excess  water 
that  would  accumulate  in  the  event  of  a  sudden  shut-down  in 
the  power  house.  The  forebay  is  a  massive  structure  built 
of  concrete  and  covered  in  to  protect  employees  and  mechanism 
from  the  weather. 

Each  of  the  two  rivetcd-stecl  penstocks  is  750  ft.  in  length. 
7  ft.  in  diameter  and  '4-  '"■  thick  at  the  upper  end  and  tapering 
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iiislied  by  J.  M.  V'oilh,  of  Heidenhein\.  Germany.  They  are  con- 
trolled  by  automatic  governors  operated  by  means  of  oil  under 
pressure  and  driven  from  the  main  turbine  shaft.  The  gover- 
nors are  also  of  the  Voith  make. 

There  are  two  revolving-field  alternators,  made  by  the  Cana- 
dian General  Electric  Company,  of  4000  kilowatts  capacity  each 
and   having  an   overload   capacity  of   25   per  cent.     They   are 
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ivound  for  three-piiase,  4CO0  volts  and  a  frequency  of  60  cycles 
(ler  second. 

Two  150-kw,  125-volt,  Coo  r.  p.  m.  compound  wound  exciters 
are  provided,  each  direct-connected  to  ri  Voitli  water  wheel. 
The  wheels  driving  the  exciters  are  equipped  with  automatic 
governors,  and  the  water  can  be  supplied  to  the  e.xciter  water 
wheels  from  either  penstock.  Each  exciter  is  capable  of  sup- 
Ijlyinii  nve  generators  under  all  conditions. 


FIG.     6. — PEXSTCCKS     iR.M     !  I  KK     1  .\  V. 

There  are  two  banks  of  transformers  installed  in  the  power 
house,  each  bank  consisting  of  three  1500  kw.  air-cooled  trans- 
formers with  25  per  cent  overload  capacity.  Each  bank  has  a 
capacity  equivalent  to  one  generator.  The  transfonuers  are 
star-connected  and  the  system  operates  with  grounded  neutral ; 
the  maximum  pressure  on  the  line  to  ground  being  15.04)0  volts. 
The  transmission  potential,  however,  is  25.000  volts. 

Fur  connecting  each  generator  and  transformer  bank  to  the 
low-tension  bus-bars  and  each  transformer  bank  and  transmis- 
sion line  to  the  high-tension  bus-bars  a  full  complement  of  re- 
mote-control,  motor-operated  switches   is  provided. 

Disconnecting  switches  are  provided  throughout  the  plant  so 
that  any  part  or  any  piece  of  apparatus  can  be  disconnected 
from  the  system  by  knife  switches  in  addition  to  the  oil-circuit 
breakers.  Any  bank  of  transformers  may  be  transferred  to  any 
line  fir  to  any  one  of  the  gen<;ralors.     The   system   is   provided 


Ftr,     7. — VIEW    OF    I.NTERIOR    OF    FORT    WII.r.lA.M    SCIl-STATroN. 

with  linn-  limit  relay  switches,  so  that  in  the  event  of  trouble 
the  sysltni  will  be  aiitomalically  disconnected.  The  apparatus 
at    both   ends   of    the   system    is    protected    by    means    of    horn 

irreslers.   also   by   means    of    choke   cfiiN    and    the   carbon    rc- 

i^lances  and  spark-gap  arrester. 

TRAXSMISSIO.V   LI.NE. 

Frfpni  the  power  house  two  parallel  lines  run  a  distance  of  20 
miles  to  Fort  William.  The  transmission  line  is  operated  at 
a  prc'sure  of  25,000  volts.     Cedar  poles  are  used,  and  ihc  cross- 


arms  are  of  Southern  or  yellow  pine.  Stranded  copper  con- 
ductor is  used  throughout  for  the  transmission  line.  Where 
the  line  passes  through  a  wooded  section,  all  dangerous  timber 
has  been  cleared  well  back  on  the  line  adjacent,  to  the  right  of 
way  on  both  sides,  so  as  to  protect  the  transmission  lines. 

No.  4  steel  wire  is  carried  on  each  end  of  the  top  cross-arm. 
This  wire  is  grounded  at  every  third  pole  by  means  of  a  copper 
conductor  soldered  to  a  copper  plate  i  ft.  sq.  and  buried  under 
the  pole.  The  transinission  poles  carry  a  telephone  line  sup- 
ported on  cross-arms  5  ft.  below  the  main  arm.  The  telephone 
line  consists  of  Xo.  9  steel  wire  transposed  every  third  pole 
and  is  carried  on  double  petticoat  glass  insulators  supported 
on  locust  pins.     The  telephone  line  operates  satisfactorily. 

SUB-ST.\TIOX. 

The  receiving  station  in  Fort  William  is  built  near  the  western 
city  limits.  Here  the  e.  m.  f.  is  reduced  from  25,000  volts  to 
2300  volts  for  local  distribution  throughout  the  town  of  Fort 
William.  Control  is  provided  by  means  of  motor  operated  oil 
switches  for  the  incoming  high-tension  lines  and  for  the  banks 
of  transformers.  This  station  contains  a  large  marble  .switch- 
board for  controlling  the  local  lines.  This  switchboard  is  so 
constructed  that  two  sets  of  bus-bars  are  employed  for  local 
lines.  The  switchboard  is  sub-divided  so  that  each  panel  has  a 
capacity  of  1000  kilowatts  at  80  per  cent  power  factor.  Each 
panel  contains  a  watt-hour  meter  and  indicating  wattmeter, 
three  ammeters,  curve  drawing  wattmeters  and  double-throw 
oil  switches,  so  that  any  circuit  may  be  connected  to  any  bus- 
bar. The  bus-bars,  switchboard  and  everything  connected  with 
the  distributing  switchboard  is  concrete,  steel  or  marble. 

While  the  plant  has  been  in  operation  only  a  short  while,  the 
company  has  already  secured  a  load  of  5000  horse-power,  all  of 
which  is  sold  at  the  flat  rate  price  of  $25  per  horse-power  for 
24-hour  service  per  year.  This  price  is  remarkably  low  for 
that  section  of  the  country.  The  chjef  engineer  of  the  company 
is  Mr.  R.  S.  Kelsch,  of  Montreal.  Mr.  W.  L.  Bird  is  super- 
intendent of  the  plant. 

Fort  William  is  growing  very  rapidly,  being  situated  at  the 
head  of  the  Great  Lakes  and  a  \ery  large  number  of  industries 
is  located  in  Fort  William  in  order  to  secure  reliable  electric 
energy  at  reasonable  rates ,  to  avoid  the  long  freight  haul  from 
distant  cities,  and  because  it  is  possible  to  secure  raw  material 
of  every  description  from  Canada  and  the  United  States  by 
means  of  lake  freight.  Immense  elevators  are  located  in  F'ort 
William  for  handling  the  wheat  annually  shipped  to  it.  The 
new  Grand  Trunk  Pacific  Railway  Company  has  its  main 
terminus  at  F'ort  William,  where  additional  elevators  with  a 
capacity  of  from  10,000.000  to  12,000,000  bushels  of  wheat  will 
be  located.  Among  the  proposed  new"  developinents  for  Fort 
William  is  a  ship  dock,  wire  and  rolling  mill,  a  pipe  and  car 
rail  foundry,  and  a  car  works,  etc..  etc. 


Abnormal  Primary  Current  and  Second  \'olt- 
age  on  Placing  a  Transformer  in  Circuit. 

By  Trvgve  Jexsex. 
In  elementary  treatments  of  the  phenomena  of  stationary 
.dternating-currenl  transformers  it  is  customary  to  consider 
that  the  secondary  c.  m.  f.  on  open  circuit  bears  to  the  primary 
0.  m.  f.  the  ratio  of  the  number  of  turns  in  the  respective  coils, 
and  that  the  primary  current  has  a  small  percentage  of  its  full 
load  value.  It  is  well  known  that  the  above-mentioned  rela 
tions  do  exist  after  the  primary  circuit  has  been  connected  to  the 
supply  lines  for  a  sufficient  length  of  time  for  the  internal  reac 
tions  to  reach  their  final  cycle  of  changes,  but  that  the  conditions 
at  the  instant  of  closing  the  primary  circuit  are  far  from  being 
so  well  defined  as  given  in  the  above  outline.  The  present  article 
records  the  results  of  experimental  observations  of  the  values 
of  the  primary  current  aixl  the  secondary  e.  in.  f.  when  the 
primary  circuit  of  a  transformer  is  closed  at  different  prede- 
termined time-phase  positions  of  the  supply  e.  ni.  f.  The  tests 
were  conducted  by  Mr.  J.  W.  ,\ndree  and  the  writer  in  the 
electrical  engineering  laboratories  of  the  University  of  Illinois. 
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A  special  slip-ring  contact  device  that  could  be  moved  along 
the  shaft  of  the  supply  generator  in  order  to  close  the  primary 
circuit,  when  desired,  and  the  brushes  upon  which  could  be 
turned  circumferentially  around  the  shaft,  allowed  the  exact 
lime  when  the  primary  circuit  would  be  closed  to  be  definitely 
determined  in  electrical  degrees.  Both  the  primary  current  and 
the  secondary  e.  m.  f.  were  observed  by  two  different  methods, 
which  for  convenience  can  be  designated  as  the  "recording" 
method  and  the  "trial  maximum"  method.  In  the  former 
method  an  oscillograph  was  used  for  recording  the  relative 
values  of  the  normal  e.  ni.  £.  and  currents  and  the  instantaneous 
values  reached  during  the  starting  period.  In  the  latter  method 
the  instantaneous  maximum  value  of  the  e.  m.  f.  was  found  by 
trial  by  adjusting  a  spark-gap  in  the  high-potential  secondary 
circuit  until  an  arc  was  formed  across  the  gap  when  the  circuit 
was  first  closed ;  the  value  of  the  c.  m.  f.  was  ascertained  from 
the  known  relation  between  the  e.  ni.  f.  and  the  sparking  dis- 
tance between  needle  points  in  air.  The  instantaneous  maximum 
value  of  the  current  was  found  by  trial  by  connecting  an  elec- 
tromagnet of  great  sensitiveness  in  parallel  with  an  adjustable 
resistance  which  was  inserted  in  the  primary  circuit.  The  elec- 
tromagnet was  a  telephone-switchboard  drop-signal,  and  the 
arrangements  were  so  made  and  calibrations  so  conducted  that 
the  maximum  instantaneous  value  of  the  current  through  the 
primary  when  the  signal  dropped  was  definitely  known  for 
each  adjustment. 

The  transformer  with  which  the  tests  were  made  was  a 
lo-kw,  440-to-ioo,ooo  volt,  6o-cycle  transformer;  the  tests  were 
so  conducted  as  to  afford  a  maximum  secondary  e.  m.  f.  of  only 
50,000  volts  under  continuons  operation.   Thus  the  core  was  far 
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FIGS.    I,   2   AND  3. — SECONDARY   E.    M.   T.,   WITH    AND   WITH- 
OUT   INITIAL    MAGNETIZATION. 

from  being  magnetically  saturated  during  operation.  The  e.  m. 
f.  wave  of  the  alternator  was  approximately  sinusoidal,  with  a 
slight  amount  of  flattening  at  the  crests. 

Three  series  of  observations  by  the  "trial  maximum"  method 
were  made  of  the  secondary  e.  m.  f.  on  closing  the  primary 
circuit.  In  one  of  these  series  the  core  of  the  transformer 
was  thoroughly  demagnetized  before  closing  the  primary  circuit ; 
in  the  second  series  the  core  was  magnetized  (positively)  by 
means  of  25  amperes  of  direct  current  before  each  observation ; 
in  the  third  series  the  core  was  (negatively)  magnetized  by 
means  of  25  amperes  of  dirtct  current.  The  excessive  value 
of   the   residual   magnetism    for   the   latter   two   series   will   be 


appreciated  when  it  is  known  that  the  normal  exciting  current 
of  the  transformer  is  only  1.5  amperes.  The  results  of  these 
series  of  tests  are  indicated  in  Figs,  i,  2  and  3,  where  90'  corre- 
sponds to  the  closing  of  the  primary  switch  when  the  primary 
e.  m.  f.  was  at  its  maximum.  It  will  be  observed  that  in  each 
case  the  secondary  e.  m.  f.  reached  its  maximum  value  when 
the  primary  switch  was  closed  at  the  maximum  point  of  the 
primary  e.  m.  (..  The  maximum  secondary  e.  m.  f.  reached 
values  as  high  as  67,000  volts  and  never  fell  below  54,000  volts, 
although  the  normal  operating  secondary  maximum  e.  m.  f.  was 
only  50,000  volts.  Thus  it  is  evident  that  it  is  impossible  to  close 
the  primary  switch  of  a  transformer  directly  without  producing 
a  secondary  voltage  in  excess  of  the  normal.  A  comparison 
of  Figs.  I,  2  and  3  will  show  that  the  three  curves  are  very 
similar,  and  that  the  numerical  values  are  substantially  the 
same  regardless  of  previous  magnetization.  One  is  led  to  conclude 
that  notwithstanding  its  excessive  value,  residual  magnetism 
has  practically  no  effect  upon  the  value  of  the  secondary 
voltage  rise. 

Two  series  of  observations  were  made  of  the  maximum  in- 
stantaneous value  of  the  primary  current  upon  closing  the 
primary  circuit  at  different  points  on  the  e.  m.  f.  wave  of  the 
generator.  One  of  the  series  was  made  under  what  would  be 
considered  normal  conditions,  by  closing  the  primary  circuit 
directly,  while  in  the  other  a  cordless  inductance  having  a 
coefficient  of  self  induction  of  .01  (a  reactance  of  only  3.77 
ohms  at  the  normal  frequency  of  60  cycles)  was  inserted  in 
scries  in  the  primary  circuit.  The  results  of  these  tests  are 
shown  in  Fig.  4.  It  will  be  noted  that  although  the  normal 
primary  exciting  current  is  only  1.5  amperes  the  current  on  clos- 
ing the  circuit  rises  as  high  as  17  amperes  without  series  induc- 


FIC.    4. — SECONDARY    E.    M.    F.    AND   PRIMARY    CITIRENT,    WITH 
AND    WITHOUT   SERIES    INDUCTANCE. 

tance  and  eveB  at  the  best  point  of  closing  the  circuit  it  reaches 
5  amperes.  The  rush  of  current  is  largest  on  closing  the  primary 
circuit  at  the  zero  point  of  the  e.  m.  1.  wave  and  least  on 
closing  it  at  the  maximum.  That  is  to  say,  when  the  circuit 
is  closed  at  the  maximum  point  of  the  supply  e.  ni.  f.  wave  the 
rate  of  change  of  flux  is  largest  (as  seen  from  the  secondary  , 
e.  m.  f.  curves  in  Fig.  4)  but  the  rush  of  primary  current 
is  least;  if  the  switch  is  closed  at  the  zero  point  of  the  supply 
e.  in.  f.  the  primary  current  rises  to  higher  values  but  the 
rate  of  change  of  flux  is  less,  and  the  secondary  e.  m.  f.  is 
smaller.  Fig.  4  shows  at  a  glance  the  beneficial  effect  of  using 
a  corelcss  inductance  in  series  with  the  primarj-.     Thus  there 
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■was  a  marked  reduction  in  both  the  primary  current  and  the 
secondary  e.  m.  f. ;  the  maximum  secondary  e.  ni.  f.  was  reduced 
by  about  7  per  cent,  while  the  rush  of  primary  current  was  re- 
duced by  about  50  per  cent. 

In  explanation  of  the  causes  for  the  rush  of  primary  current 
the  following  considerations  may  be  noted.  Suppose  in  the 
first  case  that  the  transformer  core  is  magnetized  (due  to 
residual  magnetism)  in  the  same  direction  as  that  in  which  the 
current  will  tend  to  flow  on  closing  the  circuit.  The  counter 
€.  m.  f.  at  the  first  instant  will  be  negligible  because  a  large 
value  of  current  is  required  for  increasing  the  flux  already  in 
the  core.  The  current  will  reach  the  value  required  to  produce 
a  rate  of  change  in  the  flu.K  such  that  the  counter  e.  m.  f.  due 
thereto  is  practically  equal  to  the  impressed.  When  the  iron 
is  initially  nearly  saturated  there  will  be  required  an  enormous 
rush  of  current  to  produce  the  necessary  rate  of  change  in  the 


possessed  a  considerable  amount  of  residual  magnetism.  The 
conditions  shortly  after  closing  the  switch  are  shown  in  Fig.  6. 
while  Fig.  7  indicates  the  normal  operating  conditions.  Fig.  S 
represents  the  condition  on  closing  the  primary  switch  when  the 
supply  e.  m.  f.  was  maximum ;  there  was  no  appreciable  rush 
of  primary  current,  but  a  violent  vibration  was  noted  in  the 
primary  (supply)  e.  m.  f. 

The  oscillogram  shows  conclusively  that  when  the  primary 
switch  is  closed  the  secondary  e.  m.  f.  rises  at  once  to  its 
full  value  and  even  above.  Thus  the  old  theory  that  the  rush 
of  primary  current  is  due  to  the  iron  core  not  becoming 
magnetized  is  incorrect.  Moreover,  the  excess  secondary  voltage 
is  not  caused  by  the  rush  of  primary  current ;  the  abnormal 
current  occurs  after  the  excess  voltage  has  disappeared  (sec 
Fig.  5).  It  will  be  noted  that  on  closing  the  primary  circuit 
vibrations   took  place   in   both   the   supply    (primary)    e.   m.   f. 


FIG.    5. — CO.VDITIONS    ON    CLOSING    THE    PRI-  FIG. 

MARY    SWITCH    AT    ZERO    POINT    OF    E.  M.  F. 
WAVE. 

flux.  As  the  current  decreases  to  zero  a  large  value  of  residual 
magnetism  will  be  in  the  iron,  and  a  small  value  of  current  in 
the  opposite  direction  will  produce  a  large  change  in  the  flux, 
and  the  resultant  counter  e.  m.  f.  will  immediately  limit  the 
value  of  the  current.  This  small  reverse  current  will  decrease 
the  residual  magnetism  (but  will  not  remove  its  effects  entirely) 
and  the  phenomena  of  the  first  cycle  will  repeat  itself — in  a  less 
degree ;  the  current  peaks  will  gradually  decrease  until  finally 
the  normal  value  is  reached. 

Consider  now  the  case  in  which  the  initial  residual  magnetism 
is  opposite  in  direction  to  that  which  the  initial  current  would 
tend  to  produce.  The  current  during  the  first  naif  cycle  will 
be  much  less  than  normal,  while  that  during  tne  second  half 
will  be  peaked. 

From  the  above  it  will  be  seen  that  peaks  will  occur  during 
only  one-half  of  each  cycle.  The  phenomena  will  be  more 
pronounced  on  closing  tlie  circuit  on  the  zero  point  or  the 
rising  part  of  the  supply  e.  m.  f.  wave  with  the  m^netism  in 
the  same  direction,  than  on  the  decreasing  part  of  the  wave : 


-NORMAL       OPERATING       CO.NM-  FIG.    8. — CONDITrONS    OiN    CLOSING   THE    PRI- 

TIONS.  MARY     SWITCH     ON     MAXIMUM     POINT     OF 

E.    M.   F.   WAVE. 

and  the  current;  the  number  of  zigzags  was  always  three.  In 
some  instances  the  primary  e.  m.  f.  increased  by  25  per  cent 
above  normal.  Such  increase  is  possible  only  when  a  current 
passes  through  the  generator  armature  in  a  direction  to  raise 
its  e.  m.  f.  The  vibrations  observed  cori-esponded  in  frequency 
to  the  number  of  slots  on  the  armature.  .It  seems  probable  that 
the  armature  conductors  carrying  heavy  currents  on  suddenly 
leaving  the  alternator  field  produced  vibrations  in  the  e.  m.  f. 
and  in  the  primary  current  and  that  the  vibrations  in  the  current 
reacted  on  the  generator  field.  That  the  rush  of  current  takes 
place  in  only  one  direction  is  shown  conclusively  by  the  oscillo- 
grams. They  also  verify  the  results  of  the  experiments  by 
the  "trial  maximum"  method  in  showing  that  the  rush  of  current 
is  largest  on  closing  the  circuit  at  the  zero  point  of  the  supply 
e.  m.  f.  w.Tve. 


FIG.  6. — CONDITIONS  SHORTLY  AFTER  CLOSING  THE  PRIMARY   SWITCH, 


in  the  latter  case  the  residual  magnetism  will  be  decreased 
before  the  current  will  tend  to  flow  in  a  direction  to  increase 
the  magnetism. 

The  foregoing  conclusions  were  fully  confirmed  by  the 
oscillograms,  as  shown  in  Figs.  5,  6,  7  and  cS.  In  order  In 
obtain  these  records  use  was  made  of  an  oscillograph  having 
three  galvanometers.  A  test  rf>il  was  wound  on  the  transformer 
core  to  serve  as  a  secondary  for  indicating  the  secondary  c  m.  f. 
Records  were  made  of  the  supply  e.  m.  f.,  the  secondary  e.  m.  f. 
and  the  primary  current.  The  curves  are  self  explanatory, 
since  they  record  automatically  the  point  on  the  supply  e.  m.  f. 
wave  at  which  the  circuit  was  closed,  and  show  all  of  the 
variation  taking  place  in  the  three  curves  represented  Thus 
Fig.  5  represents  the  condition  on  closing  the  primary  switch 
on  the  zero  point  of  the  e.  m.  f.  wave,  and  shows  an  enormous 
rush  of  primary  current;  in  this  case  the  transformer  probably 


Electrical   Development  in  Argentina. 

By  Lewis  R.  Freeman. 

SHORTLY  before  I  left  Buenos  Ayres  a  few  months  ago, 
the  United  States  consul  sent  for  me,  said  that  he  had 
recently  had  inquiry  from  the  States  in  regard  to  power 
development  possibilities  in  Western  Argentina,  and  asked  me 
to  look  into  the  matter  during  my  journey  through  that  section 
and  to  send  to  him  a  report  of  the  results.  The  facts  briefly 
recorded  below  were  elicited  from  talks  with  several  of  the 
most  prominent  residents  of  Mendoza,  and,  as  far  as  they 
go,  are  of  perfect  authenticity. 

I  would  first  state  that  there  are  few  places  in  the  world 
where  the  development  of  electrical  power,  or  the  discovery  of 
nil  in  quantity,  would  meet  with  so  great  a  reward  as  in 
.\rgentina,  and  in  the  western  part  of  that  country  in  particular. 
With  an  almost  unlimited  demand  for  power,  that  country  pro- 
duces not  a  ton  of  coal,  not  a  barrel  of  oil,  and  only  a  small 
quantity  of  hardwood  that  is  generally  too  valuable  in  dye 
stuffs  or  tannic  acid  to  allow  of  its  being  burned  for  steam. 
.All  the  railroads  and  factories  use  coal  that  is  brought  from 
Newport  or  Cardiff  under  a  heavy  ocean  freight,  to  which,  for 
use  in  Western  Argentina,  must  he  added  the  cost  of  700  miles 
of  haulage  by  rail.  Naturally  nnthiuK  would  be  more  welcome 
to  that  part  of  the  country  than  the  development  of  power  that 
would  permit  it  to  dispense  with  this  high-priced   fuel. 

1  heard  it  suggested  that  the  railrnads,  being  the  parlies  mo<: 
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interested,  should  be  the  ones  i<j  lake  the  lead  in  these  projects. 
It  is  true  that  the  railroads  would  ultimately  be  the  greatest 
beneficiaries,  but  there  would  appear  to  be  two  reasons  why 
their  hands  are  lied;  the  first  of  these  is  that  they  arc  young, 
and  full  of  business,  and  have  need  for  all  of  their  available 
capital  in  the  extension  of  their  lines;  the  second  reason  is  that 
they  are  entirely  under  the  thumbs  of  their  London  directo- 
rates. A  London  directorate  is  the  bete  noire  of  a  progressive 
.Argentine  railway  manager.  It  is  usually  composed  of  men 
who  know  little  about  railroading,  and  whose  only  lookout  is 
to  sec  that  their  capital  yields  them  the  4  per  cent — no 
more  and  no  less— that  they  have  been  taught  from  childhood 
is  the  correct  thing  to  receive  from  large  investments.  They  are 
men  of  the  stamp  of  those  of  that  good  old  London  banking 
house  that  will  not  consider  for  a  moment  the  use  of  telephones, 
typewriters,  steel  pens  or  even  printed  letter  heads ;  men  of  the 
stamp  of  that  Chinese  mandarin  who  refused  to  allow  electric 
light  in  his  province  because  Confucius  had  used  oil.  They  are 
safe,  solid  and  honest  to  the  last  degree,  but  completely  fos- 
silized. Thus  with  the  English  unwilling,  and  the  Argentines 
incompetent,  there  would  appear  to  be  an  unusually  favorable 
opportunity  for  some  enterprising  North  Americans  to  slip  in 
and  make  a  substantial  clean-up. 

First  a  few  words  in  regard  to  an  oil  proposition,  which, 
in  the  right  hands,  might  yield  returns  quite  as  handsome  as 
those  from  the  development  of  electrical  power.  For  many 
years  the  existence  of  heavy  oil  seepages  in  the  foothills  of 
the  .\ndes  at  a  distance  of  33  kilometers— about  io  miles — from 
Mendozn  was  known  to  the  people  of  that  city,  and   for  some 


supplying  of  the  company  with  oil  fur  it?>  engines.  Thus  en 
couraged,  the  oil  company  built  a  pipe-line  from  its  wells  to 
Mendoza,  the  elevation  of  its  source  being  sufficient  to  make 
the  oil  descend  by  gravity.  A  large  tank — which  still  stands — 
was  built  to  receive  the  oil,  and  everything  was  ready  for  its 
delivery,  when  a  slight  shock  of  earthquake  occurred  and  the 
wells  stopped  flowing.  A  few  half-hearted  and  badly  directed 
efforts  were  made  by  the  company  to  stir  them  into  life  again, 
but  without  success.  At  this  juncture  the  London  directorate 
of  the  railroad,  glad  of  a  chance  to  be  rid  of  the  "new-fangled 
contraptions"  that  were  being  forced  upon  it,  brought  about 
the  annulment  of  the  contract.  This  disheartened  the  easily 
discouraged  Argentinos,  and  they  gave  up  in  despair.  That  was 
nine  years  ago  and  nothing  has  been  done  with  the  wells  since. 

A  Mendoza  engineer — a  man  without  any  technical  knowledge 
of  oil  wells,  but  a  good  deal  of  common  sense — told  me  that  in 
his  opinion  the  earthquake  shock  has  either  bent  or  twisted  the 
casings,  or  else  had  caused  a  cave-in  at  the  oil  level  and  cut  off 
their  connection  with  the  oil.  In  either  event,  the  driving  of 
new  casings,  which  the  timid  Argentinos  behind  the  company 
had  not  had  the  courage  to  do,  would  have  remedied  the  dif- 
ficulty. 

I  also  learned  that  there  was  a  considerable  oil  seepage,  of 
the  same  nature  as  the  one  of  which  I  have  just  written,  on  the 
"Great  Western"  railway,  about  two-thirds  of  the  distance  from 
Buenos  Ayres  to  Mendoza.  .Vt  this  latter  point  no  concessions 
have  been  granted  and  no  development  done. 

The  facts  in  regard  to  the  possibility  of  electrical  power  de- 
velopment from  the  Mendoza  River  I  learned  from  Mr.  George 


time  the  asphalt,  wlierc  the  oil  had  solidified,  had  been  brought 
into  town  and  used  on  a  small  scale  for  paving  and  sidewalks. 
.\Iiout  12  years  ago  it  occurred  to  some  of  the  native  .Argentinos 
that  possibly  this  oil  could  be  collected  and  made  of  value.  \ 
company  was  formed — composed  entirely  of  .Argentine  citizens 
— leases  and  concessions  for  the  land  were  obtained  from  the 
government  and  some  crude  boring  rigs  purchased  and  set  to 
work.  .At  the  comparatively  small  depth  of  150  feet  oil  was 
struck,  which,  until  capped,  spouted  20  feet  above  the  ground. 
Several  other  wells  met  with  like  results. 

The  difficulty  then  was  to  find  some  one  to  use  the  oil. 
This  was  not  as  easy  as  would  appear,  and  over  a  year  went 
by  before  the  local  gas  company  coi^ld  be  induced  to  purchase 
some  of  it  to  use  in  the  manufacture  of  illuminating  gas.  For 
this  purpose  it  was  brought  to  Mendoza  in  tank  carts,  the 
results  obtained  being  most  favorable.  .Another  year  went  by 
liefore  the  manager  of  the  "Great  Western"  railway  would  con- 
seiil  to  build  and  experiment  with  an  oil-burning  locomotive. 
When  lrie<I,  however,  the  experiments  were  so  uniformly  suc- 
cessful that,  under  pressure,  the  London  directorate  was  finally 
brought   to  permit  the  closing  of  a  bmn-iime  contract    for  the 
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Evans,  one  of  the  oldest  and  most  prominent  residents  of 
Western  Argentina.  Mr.  Evans  is  a  civil  engineer,  and  has  long 
been  in  the  service  of  the  Transandine  railway  and  the  govern- 
ment. He  claims  no  technical  knowledge  of  electrical  and 
hydraulic  engineering,  but  for  estimating  on  the  fall,  the  feas- 
ibility of  constructing  intakes,  ditches,  etc.,  I  shiHild  judge  that 
he  is  quite  sound.  Me  has  long  had  in  mind  the  possibilities 
latent  in  the  Mendoza  River,  and  at  the  present  moment  has  an 
application  for  a  concession  pending  before  the  provincial  gov- 
ernment. Not  knowing,  however,  whether  he  can  secure  the 
capital  to  push  his  scheme  in  the  event  of  securing  a  concession, 
he  seems  somewhat  reluctant  to  risk  the  money  needed  for  pre- 
liminary' expense.  "It  stands  about  like  this."  he  said  in  a 
conversation  we  had  concerning  the  matter:  "I  will  have  to 
spend  at  least  $5,000  in  'palm  grease"  in  order  to  obtain  the 
concession,  and  before  granting  it  the  government  will  require 
a  deposit  of  $20,000.  or  upwards,  as  a  guarantee  that  work  shall 
begin  within  a  specified  time.  .All  this,  of  course.  I  would  stand 
to  lose.  If  I  decide  to  accept  the  concession  on  these  terms 
I  wilt  take  the  matter  at  once  to  London  and  see  whom  I  can 
interest  there:  I  am  not  oversanguine  of  meeting  with  success 
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in  presenting  the  proposition  in  England,  tor  it  is  something 
they  know  very  little  about  over  there,  and  they  are  very  slow 
in  taking  up  a  new  thing.  The  States,  I  suppose,  would  be  the 
proper  place  to  go  with  it,  but  I  have  no  acquaintance  there 
and,  besides,  I  understand  you  have  not  a  great  deal  of  money 
as  }-et  that  is  willing  to  go  to  new  countries." 

I  might  explain  here  that  nothing  is  done — or  even  attempted 
— in  Argentina  without  the  use  of  "palm  oil."  There  is  no  at- 
tempt made  to  cover  up  the  practice  and  no  attempt  to  check  it. 
Every  official  in  any  wise  involved  in  the  granting  of  a  con- 
cession has  his  price,  and,  although  this  is  not  quoted  in  the 
papers,  in  their  stock  reports,  it  is  generally  known  and  always 
has  to  be  considered.  Even  the  English-owned  railroads  have 
special  funds  set  aside  for  no  other  purpose  than  "facili- 
tating" favorable  legislation. 

The  facts  in  regard  to  the  Mendoza  River  are,  briefly,  as 
follows :  For  iipwards  of  a  hundred  miles  above  where  it 
emerges  from  the  foothills  of  the  Andes,  near  the  city  of  Men- 
doza, this  river  has  a  fall  ranging  from  1.5  to  4  per  cent  and 
there  is  a  large  flow  of  water  throughout  the  year.  Exact  fig- 
ures on  this  flow  I  could  not  obtain,  but  in  early  May,  the  fall 
of  the  year,  the  time  at  which  I  was  in  that  district,  it  was  said 
to  be  at  its  lowest  mark.  At  that  time,  at  a  certain  point,  it 
was  about  100  ft.  wide,  from  2  ft.  to  5  ft.. deep,  and  flowing  at  a 
rate  of  from  six  to  eight  miles  an  hour.  Possibly  I  can  give  a 
better  idea  of  the  river's  fall  in  another  way.  The  altitude  of 
Mendoza  is  2000  ft.,  and  Las  Cuevas,  the  terminus  of  the 
Transandine  Railway  on  the  main  branch  of  the  upper  Men- 
doza. is  close  to  11,000  ft.  Between  these  points  is  less  than  a 
hundred  miles  by  railroad,  and,  I  should  judge,  not  more  by 
river.  .\  fall  of  9000  ft.  for  so  large  a  stream  in  so  short  a 
distance  is  not  found  in  Xorth  America  outside  of  .\laska. 

The  volume  of  the  Mendoza  at  Las  Cuevas  is  about  one- 
fourth  of  that  of  the  main  stream  at  the  point  I  first  men- 
tioned, and  immediately  below  this  station  it  falls  500  ft. 
or  600  ft.  in  what  is  practically  a  series  of  cascades.  .At  this 
point  a  fall  of  800  ft.  could  be  obtained  with  half  a  mile  of  ditch 
paralleling  the  railroad  track  around  the  mountain.  If  it  should 
be  necessary  to  completely  dam  the  river — which  I  doubt — in 
order  to  take  out  water,  some  provision  would  have  to  be  made 
in  the  way  of  gates  for  drawing  off  the  silt  which  this,  in  com- 


the  greatest  wine-growing  district  in  the  Western  Hemisphere. 
It  has  a  population  of  about  100,000,  of  which  number  30,000 
are  in  the  city  of  that  name.  The  enormous  Italian  and  Span- 
ish immigrations  to  .\rgentina  have  created  an  even  greater  de- 
mand for  cheap  wines  that  can  be  supplied,  and  the  lower 
classes  drink  the  wine  of  Mendoza  simply  because  it  can  be 
supplied  to  them  cheaper  than  the  lowest  grades  of  European 
wines.  In  spite  of  the  low  price  which  it  brings  in  the  mar- 
ket, however,  the  value  of  the  wine  produced  in  this  province 
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mnn  with  all  other  Andean  streams,  carries  in  suspension. 
Damming,  if  imperative,  could  be  effected  without  great  diffi- 
culty at  several  points  where  the  river  runs  not  over  10  ft. 
wide  between  high  walls  and  with  comparatively  level  open 
valleys  above.  I  may  als<i  ^ay  that  the  general  topography  of 
the  river  valley  is  such  that  ditches  could  be  kept  to  their  gen- 
eral level  along  the  hills  without  recourse  to  a  great  deal  of 
tunneling. 

As  to  finding  a  use  for  electrical  power  developed  from  this 
river  there  can  be  no  question      The  province  of   Mendoza  is 
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last  year  was  close  to  $25,000,000  in  .\merican  money. 

Those  well  informed  in  Mendoza  estimate  that  the  two  rail- 
roads— the  Great  Western  and  the  .Vrgcntine  Transandine — and 
the  scores  of  wineries  of  that  province  and  San  Juan,  all  with- 
in easy  transmitting  distance,  could  find  use  for  upwards  of 
250,000  horse-power,  an  amount  which  it  is  easily  within  the 
capacity  of  the  river  to  supply. 


Electricity   in   Peru. 

EV     EmILIO    GlARI-M. 

On  account  of  its  economical,  geographical  and  industrial 
conditions.  Peru  offers  inviting  possibilities  for  the  applica- 
lions  of  electricity.  There  are  many  large  water  powers  which 
could  be  easily  and  economically  utilized.  It  is  true  that  here  and 
tlierc  are  coal  deposits  of  great  magnitude  and  very  good  quality, 
hut  means  of  transportation  are  so  rare  and  nearly  always  so 
expensive  that  at  only  a  few  miles  from  the  mines  the  price 
becomes  prohibitive.  On  the  other  hand,  the  need  of  labor  in 
-ufliciont  quantity  and  at  reasonable  prices,  makes  itself  felt 
more  and  more  each  day.  For  the  present,  at  least,  proper 
immigration  cannot  be  counted  upon.  It  is  true  that  of  late 
'here  has  been  a  veritable  Chinese  invasion,  but  apart  from  the 
lact  that  these  yellow  immigrants  remain  in  Lima,  this  kind  of 
lumigration  is  not  at  all  desirable;  principally,  because  of  the 
■.;ros5  lack  of  cilucation  among  them.  .Ml  of  them  become 
-mall  retail  merchants,  and  they  arc  far  from  being  honest  in 
heir   trading. 

On  account  of  these  facts,  electric  transmission  with  modern 
machines  can  become  of  great  value.  The  industrial  people  of 
North  .\merica  were  quick  to  realize  this,  and  they  have  made 
great  efforts  to  put  themselves  on  a  solid  basis  in  the  Peruvian 
market.  Their  representatives,  who  speak  Spanish,  travel 
through  the  different  regions  and  nearly  always  make  acceptable 
conditions  of  sale. 

As  far  as  the  electrical  industry  is  concerned,  it  is  only  right 
10  recognize  that  the  United  States  owes  a  great  deal  to  the 
efforts  of  (irace  &  Company.  wh<i  represent  the  General 
Electric  Company  both  in  Peru  and  in  the  neighboring  countries. 
.\t  the  present,  however,  various  European  electrical  construc- 
tors also  have  rfpresentalives  in  Lima,  the  consequence  of  which 
has  been  the  suppression  of  the  nearly  absolute  monopoly  lh.T 
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was  formerly  held  by  Grace  &  Company,  and  a  lowering,  truly 
fortunate  for  the  industry,  of  the  price  of  electrical  supplies 
and  the  cost  of  electro-mechanical  installations.  Previous  to  a 
few  years  ago  nearly  all  the  electricians  and  mechanicians  were 
foreigners,  mostly  from  Xorth  America.  Now  things  are 
changing  completely,  with  great  advantage  to  the  national  in- 
dustry. There  have  returned  to  Peru  many  young  men  who 
have  been  studying  mechanical  and  electrical  engineering  in  the 
United  States.  Furthermore,  there  has  been  established  a 
national  school  of  arts  and  trades,  which  turns  out  technical 
specialists  and  also  workmen.  In  this  school  there  is  a  section 
especially  for  electricians.  Next  year  at  the  engineers'  school 
there  will  be  opened  a  special  course  in  advanced  electrical 
engineering. 

To  return  to  the  interesting  question  of  the  electrical  market 
in  Peru,  it  should  be  added  that  the  North  Americans  find, 
and  will  find,  powerful  competitors  in  the  Germans.  Whatever 
he  the  final  result  of  this  struggle,  there  is  no  doubt  that  it  will 
be  advantageous  for  the  Peruvian  industries.  It  is  noteworthy, 
however,  that  the  people  of  the  United  States  have  studied 
the  local  conditions  better  than  have  those  in  Europe,  and  the 
former  people  have  more  confidence  in  the  brilliant  future  of 
this  country.'  To  illustrate,  it  is  sufficient  to  say  that  while 
the  General  Electric  Company  constructed  and  sent  to  a  gold 
mine  at  Santo  Domingo  in  the  interior  of  Peru  a  three-phase 
generator,  rated  at  300  hp,  which  could  be  transported  by  mule- 
Iiack,  many  European  houses  stntcrl   ilmt   it  w-i^   impnccjlil,.  t,. 
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construct  a  machine  larger  than  50  hp  which  could  bo  trans- 
ported in  this  manner.  There  were  certain  ones,  who,  instead 
of  studying  the  special  types,  seriously  advised  the  construction 
of  special  roads  to  make  it  possible  to  transport  machinery 
by  wagon. 

There  arc  electrical  installations  all  over  Peru  which  are  more 
or  less  important.  Electricity  is  used  principally  for  public 
and  private  lighting  and  for  application  in  the  mines.  Electric 
street  railways  have  been  used  for  city  and  intcrurban  service 
only  in  Lima.  As  would  naturally  be  supposed,  the  largest  and 
most  important  installations  are  to  be  found  in  the  neighborhood 
of  Lima.  For  feeding  its  distribution  system  for  lighting, 
power  and  traction,  Lima  possesses  a  number  of  hydraulic 
installations,  which  are  probably  the  most  notable  in  South 
America. 

At  present  there  are  two  hydro-electric  stations  and  one 
auxiliary  steam  station.  The  first  is  constructed  at  the  foot  of 
the  Andes,  and  is  that  of  Chosico :  it  utilizes  a  fall  of  40 
meters  and  a  flow  of  5  cubic  meters  per  second.  The  second 
is  at  Lima,  and  utilizes  a  fall  of  25  meters.  The  Chosico 
station  is  about  40  kilometers  from  Lima.  The  water  is  con- 
ducted from  a  concrete  dam  constructed  200  meters  above  the 


station,  by  a  canal  3  meters  deep  and  8  meters  wide :  this  canal 
ends  in  a  reservoir  where  sand  and  gravel  is  allowed  to  ac- 
cumulate. The  water  drives  three  groups  of  three-phase  gen- 
erators which  produce  current  at  2300  volts,  and  the  transform- 
ers raise  the  e.  m.  f.  to  33,500  volts.  M  this  e.  m.  f.  energy- 
is  transmitted  to  Lima  by  two  independent  lines.  The  poles 
are  made  of  white  cedar,  and  are  from  9  to  10  meters  long. 
The  central  station  of  Polvora  (Lima),  which  also  serves  as  a 
sub-station  for  the  Chosico  station,  is  fed  by  a  reservoir  having 
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a  capacity  of  54,000  cubic  meters,  and  through  a  penstock  600 
meters  long  and  75  centimeters  in  diameter.  In  the  steam  auxili- 
ary plant  there  is,  among  others,  a  Curtis  turbine  rated  at  1000 
hp ;  crude  petroleum  is  used  as  fuel. 

There  are  three  sub-stations;  one  at  Legria  to  feed  the  Lima 
Callao  Railway ;  one  at  Miraflores  to  feed  the  Lima-Chorrillos 
Railway,  and  one  at  Lima  for  the  city  railways.  At  Polvora 
ihe  e.  m.  f.  is  reduced  to  10,000  volts:  the  second  trans forrnat ion 
reduces  it  to  2080  volts,  and  the  last  to  104  volts,  which  is  the 
f.  m.  f.  of  the  distribution  system. 

.■\rc  lamps  in  series  and  incandescent  lamps  are  used  for  the 
public  lighting  in  Lima.  In  private  lighting,  the  flat  rate  of 
$1.00  a  month  for  each  i6-cp  lamp  prevails.  Previously,  for 
different  reasons,  people  have  been  more  or  less  opposed  to  the 
introduction  of  the  watt-hour  meter,  but  now  they  are  becoming 
more  reasonable.  By  the  meter  method,  energy  is  sold  at  15 
cents  per  kw-hour,  while  the  hp-month  costs  from  $3  to  $4. 
according  to  the  rating  of  the  installation  and  the  number  of 
hours  of  use  per  day. 

In  general,  the  installations  which  are  in  service  demand  many 
urgent  reforms.  This  will  be  possible  now  that  several  of  the 
enterprises  have  united  to  form  a  trust.  The  companies  do 
not  receive  all  the  profit  that  they  could  from  the  stations. 
Besides  introducing  desirable  modifications  in  the  present  light- 
ing and  power  service,  they  will  be  able,  advantageotisly,  to 
enter  the  true  field  of  electrical  industry,  that  is,  electrical 
refining.     The  city  railways  of  Callao  and  of  Chorrillos  will  be 


FIG.   3.— GENERATOR    fNIT   FOR  IHAKGIXG   THE   RATTF.RIF? 

merged  in  the  trust.  The  first  has  a  network  of  38  kilomeiors 
and  began  operation  with  35  tars,  which  number  has  recently 
been  increased.  The  Callao  Railway  is  14  kilometers  long,  and 
the  Chorrillos  Railw.iy,  iti  kilometers  long.  The  capital  of 
the  trust  is  about  $11,000,000.  .\t  present  a  loan  of  $5,000,000 
is  being  negi^tiated   for   increasing  and   improving  their  instal- 
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lations.  In  a  few  months  the  elcoirical  trust  will  have  tinished 
its  third  hydraulic  station  at  Chaora  Sana,  4  kilometers  below 
the  Chosico  station.  It  will  utilize  the  same  waters  of  the 
Reisnac.  It  is  expected  in  this  manner  to  develop  6000  addi- 
tion horse-power  with  which  it  will  be  possible  to  introduce 
certain  desirable  changes  in  the  service  and,  probably,  also,  to 
lower  the  prices.  It  may  be  added  that  the  electrical  trust  has 
lately  leased  for  a  term  of  years  the  steam  railway  between 
Callao  and  Chorrillos,  a  distance  of  30  kilometers.     It  will  pay 


FIG.   4. — THREE-PHASE   GENERATOR    AT    SMELTER. 

$70,000   a   year,   and    after    having   electrified    it,    much   better 
service  will  be  established  for  the  transportation  of  freight. 

In  a  short  time,  also,  the  railway  of  the  Compania  Nacional 
de  Tranvia  Electrico,  which,  in  addition  to  its  city  service, 
will  inaugurate  a  service  between  Lima  and  Herradura,  three 
kilometers  beyond  Chorrillos.  The  central  station  is  finished 
and  the  line  is  almost  completed.  The  capacity  of  the  central 
station  at  Miraflores  will  be  increased  by  about  1000  hp.  The 
electrical  apparatus  was  furnished  for  the  most  part  by 
Siemans-Schuckert,  of  Berlin.  Internal  combustion  engines 
are  used  with  crude  petroleum  as  fuel.  The  installations  of  this 
last  company  have  cost  up  to  the  oresent  moment  about 
$750,000. 

M  .\requipa  the  electric  generators  which  furnish  electricity 
principally  for  lighting  are  driven  by  turbines  which  receive 
water  from  the  Chili,  under  a  head  of  26.5  meters,  through  a 
canal  1900  meters  long.  The  flow  of  water  is  about  4  cubic 
meters  per  second,  corresponding  to  a  gross  power  of  I4I3..33 
hp,  or  1060  hp  net,  at  the  turbine  shafts. 

The  station  built  by  the  Socicdad  Electrica  is  located  at 
Charcani  at  a  distance  of  13  kilometers  from  the  city  of 
Arequipa.  It  contains  two  turbo-alternatnr  units,  248  hp 
each.  The  turbines  require  865  liters  of  water  per  second,  and 
the  generators  produce  alternating  current  at  5400  volts  and  a 
frequency  of  50  cycles  per  second.  The  third  unit,  rated  at 
538  hp,  which  produces  three-phase  current  at  the  same  voltage 
and  frequency,  is  connected  to  the  power  network  during  the 
day,  and  the  lighting  network  during  the  night.  The  station  at 
Charcani  represents  altogether  about  1000  hp,  or  about  730  kw, 
which  is  transmitted  to  a  sub-station  in  .\requipa  over  a  line 
12.5  kilometers  long,  consisting  of  8  wires,  each  having  a  cross 
section  of  16  sq.  cm.  carried  on  240  poles.  The  fall  of  potential 
in  the  line  is  relatively  large.  Taking  into  account  the  loss  in 
the  transformation  and  in  the  distribution  system,  the  useful 
power  amounts  to  about  80  per  cent  of  that  produced  at  the 
station  ;  or, 

80X75 

=;  60  per  cent 

100  X  100 
of  the  power  in  the  water.    These  results  may  be  considered  as 
satisfactory,  and  the  hydro-electric  station  at  Charcani  is  cer- 


tainly under  present  conditions  one  of  the  best  in  the  country. 

For  a  couple  of  years  e.\pcriments  have  been  made  at  Lima 
with  storage-battery  omnibuses,  using  an  American  system. 
The  results  have  been  disastrous.  The  cars  were  poorly  con- 
ceived and  badly  calculated.  They  were  provided  with  two 
2-hp  motors,  absolutely  insufficient  to  give  a  moderate  speed 
to  a  mass  of  seven  tons  (passengers  included).  The  storage 
batteries  were  ruined  in  a  few  months.  At  present  the  writet 
is  changing  the  motive  power  from  storage-battery  to  the  gas- 
electric  system.  The  car  is  running  very  well  at  present,  and 
will  run  better  still  when  the  electric  motors  have  been  changed. 
The  electrical  part  of  the  equipment  has  not  been  changed ; 
the  batteries  have  simply  been  replaced  by  two  dynamos  and 
an  alcohol  motor.  The  two  dynamos  can  be  connected  in  series 
or  in  parallel,  as  was  formerly  the  case  with  the  two  batteries. 

Haocho  possesses  a  modest  hydro-electric  installation,  much 
like  that  in  Porato,  at  Trujillo.  It  was  installed  by  the  Peruvian 
representative  of  Sieman-Schuckert.  This  last  installation  was 
made  in  1903.  The  canal  is  2400  meters  long,  and  has  a 
capacity  of  1000  meters  per  second.  The  fall  utilized  is  61 
meters,  the  penstocks  being  180  meters  long  and  65  meters 
in  diameter.  The  station  contains  two  250-hp  units,  which 
produce  three-phase  current  that  is  transformed  to  10,000 
volts  and  used  for  transmission  to  Trujillo  by  a  line  35  kilo- 
meters long:  there  being  three  conductors  each  10  sq.  mm. 
in  section.  The  insulators  were  tested  at  40,000  volts.  At 
Trujillo  the  e.  m.  f.  is  stepped  down  to  220  volts,  which  is 
that  of  the  distribution  system.  The  entire  installation,  which 
cost  $90,000,  feeds,  besides  a  few  electric  motors,  1770  private 
lamps  and  470  lamps  for  public  lighting.  In  the  valley  of  the 
Tambo  at  the  works  (sugar  factory)  of  M.  Lira,  is  installed 
a  modest  electrical  installation  which  during  the  day  supple- 
ments the  hydraulic  power,  and  during  the  night  lights  the 
factory  and  the  neighboring  dwellings. 

At  Cerro  de  Pasco,  Mr.  Solomon  Tello,  has  a  small  hydro- 
electric installation  for  the  public  and  private  lighting  of  this 
important  mining  center.  Because  of  the  insufficiency  and  the 
intermittent  character  of  the  flow  of  the  water,  this  gentleman 
is  building  at  present  another  station  in  which  the  supply  of 
water  will  be  more  constant. 

In  the  same  region  is  located  the  Rio  Blanco  station  of  the 
Italian  mine  owner  Fernandini,  and  that  of  the  Cerro  de  Pasco 


FIG.    5.— GENERAL   VIEW   OF   ENGINE   ROOM    AT    SMELTER. 

Mining  Company.  The  former  contains  two  three-phase. 
700-hp  units.  The  high-tension  system,  having  a  total  length 
of  22  kilometers,  passes  through  the  mines  and  the  foundry 
and  ends  at  Cerro  de  Pasco.  The  installations  of  the  Cerro 
de  Pasco  Mining  Company  arc  located  at  .Smelter,  about  25 
kilnnictcrs  fmm  Cerro  de  Pasco.  Because  of  the  coal  deposits 
in  the  neighborhood,  steam-power,  instead  of  water-power,  is 
used  in  this  plant.  This  was  not  done  because  of  the  lack  nf 
water-power,  but  simply  to  save  time.  It  would,  evidently.  I"' 
desirable  I"  iliminish  the  expenses  by  constructing  a  hv'lraulic 
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slalinn,  leaving  the  present  steam  >,lalicjn  to  act  as  an  auxiliary. 
In  the  power  station  is  a  VVcstinghouse  three-phase,  440-kw 
generator  coupled  tlirectly  to  a  .N'orberg  cross-compomid  engine, 
anil  a  50-kw  direct-current  generator  to  supply  electricity  for 
the  laboratories.  In  a  short  time  it  is  expected  to  double  the 
capacity  of  these  stations.  When  the  stations  are  finished,  the 
total  installed  power  wil'  be  1600  kw.  In  all  electrical  installa- 
tions around  Cerro  dc  Pasco  great  precautions  had  to  be  taken 
10  avoid  the  disastrous  effects  of  atmospheric  electricity,  the 
.cltiuule  being  4000  meters. 

The  installation  which  holds  the  world's  record  for  altitude 
is  a  small  25-hp  hydro-electric  station  which  supplies  energy 
to  the  .Mpamina  mine.  This  line  is  more  than  5000  meters 
above  the  level  of  the  sea.  The  electricity  is  generated  directly 
at  3000  volts  and  transmitted  about  8  kilometers. 

In  addition  to  the  above  mentioned  installations  there  are  a 
great  number  of  electric  mining  stations.  The  writer  estimates 
the  aggregate  ratings  of  the  electrical  machinery  installed  in 
Peru  as  about  50,000  hp.  L'nder  the  favorable  conditions  which 
the  electrical  industry  nuils  in  Peru,  doubtless  it  will  be  greatly 
increased. 

A  Year's  Operation  of  the  Highest  W  orking 
Voltage  in   the  World.* 

By   !•'.   E.  Gkkk.n'.van. 

rile  (Irani!  R.ipids-.Muskegon  Power  Company  has  been 
I  pirating  its  transmission  line  at  72.000  volts  for  the  past  year, 
with  results  far  beyond  expectation. t 

This  transmission  line  extends  from  Roger's  Dam,  located  six 
miles  south  of  Big  Rapids  in  a  southerly  direction,  to  the  Cas- 
novia  switch  house,  40  miles  from  the  dam,  where  the  line 
branches  to  Grand  Rapids.  26  miles  south  and  Muskegon,  26 
miles  west,  making  a  total  of  <)J  miles,  located  entirely  upon 
])rivate  right  of  way,  lour  rods  wide,  cleared  of  all  trees  and 
underbrush  and  a  large  portion  fenced.  Considerable  care  was 
u.sed  in  obtaining  the  right  of  way  to  get  the  longest  possible 
tangents  and  moderate  grades.  .Mmost  the  entire  distance  from 
Roger's  Dam  to  Croton,  the  line  runs  through  the  pine  stump 
land  which  only  a  few  years  ago  helped  make  Michigan  famous; 
linl  now  is  a  dreary  waste  of  blackened  stumps  and  brambles. 

In  order  to  have  the  line  properly  patrolled,  it  was  necessary 
10  construct  a  well-made  road  bed  over  a  greater  portion  of  the 
right  of  way;  care  being  used  to  have  it  properly  drained  so 
that  it  could  be  depended  upon  in  all  kinds  of  weather. 

In  construction,  w-ooden  poles  were  used  exclusively,  care- 
fully selected,  varying  in  length  from  ,35  to  75  ft.  with  diameter 
of  tops  from  8  ins.  to  12  ins.  The  si)ecial  8-ft.  and  5- ft.  cross- 
arms  were  employed,  spaced  5-ft.  .apart,  as  in  Fig.  i.  and  carry- 
ing three  14-in.,  4-part  insulators,  as  shown  in  Fig.  2,  mounted 
on  iS-in.  wooden  i)ins  except  on  corners  and  angles,  wdiere  a 
galvanized  steel  lubul.'ir  pin  with  cast  lead  threail  forms  the 
pole  construction. 

.\"o.  2  medium  hard-drawn  bare  copper  was  used  for  line  con- 
ductors together  with  N'o.  10  galvanized  iron  wire  grounded 
every  fifth  pole  for  lightning  protection. 

The  72,000-volt  switches  used  at  the  dams,  switch  house  and 
sub-station,  were  designed  and  constructed  under  the  direction 
of  Mr.  J.  B.  Foote.  The  construction  is  shown  in  Fig.  3.  They 
;ire  mounted  in  a  wooden  case,  made  as  nearly  oil-tight  as  pos- 
sible, and  the  case  is  enclosed  in  a  galvanized  iron  tank.  The 
finger  contacts  are  mounted  on  40.000  volt  insulators,  placed  in 
opposite  corners  of  the  case.  .'\  heavy  wooden  block  is  so 
plaeeil  in  the  other  corners  of  the  case  as  to  allow  the  switeh- 
tilaile  .1  throw  of  go  (leg.  This  blade  is  mounted  in  the 
center  on  a  wooden  shaft,  insulated  with  porcelain  bushings; 
the  shaft  extends  through  the  top  of  the  case,  whore  one  of  the 
four  bevelled  gears  which  operates  the  device  is  attached,  as 
shown  in  the  sketch.  These  switches  have  given  perfect  satis- 
faction, combining  two  very  desirable  features— maximum  effi- 


ciency and  minimum  cost.  Three  sets  of  these  switches  are 
located  at  the  Casnovia  switch  house,  so  that  either  the  Grand 
Rapids  or  Muskegon,  or  both  branches,  may  be  cut  out  at  the 
will  of  the  operator  in  case  of  trouble  or  for  testing  purposes. 

The  patrolling  of  the  line  has  been  done  by  two  men.  one 
located  at  Roger's  Dam,  patrolling  to  the  Casnovia  switch  house, 
and  the  second  located  at  the  Casnovia  switch  house,  patrolling 
the  (jrand  Rapids  and  Muskegon  branch  alternately.     This  ar- 
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rangenient  has  been  found  quite  satisfactory,  the  entire  line  be- 
ing covered  four  limes  each  week.  Fach  man  is  equipped  with 
a  good,  strong,  specially  made  buggy,  of  sutlicient  size  to  carry 
three  or  four  high-tension  insulators  together  with  pins,  port- 
able telephone,  etc.  In  order  to  keep  in  touch  with  patrolmen 
when  on  the  line,  they  call  the  Grand  Rapids  sub-station  every 
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•Paiicv    icid    at    the    Michigan    Klcclric    .-Vssociation    Convention, 
o.  1907. 
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half  hour  over  the  private  telephone  line.    Thus  in  case  they  arc 
needed  on  short  notice  they  can  be  easily  communicated  with. 

The  usual  amount  of  trouble  caused  by  insulators  being 
broken  by  stones  and  guns  was  experienced  during  the  lirsl  few 
months,  but  after  several  of  the  culprits  were  caught  and  pun 
ished  in  the  courts,  very  little  trouble  was  had.  and  in  the  above 
eases  very  little  damage  was  done  beyond  the  replacing  of  an 
insulator.     We  find,  as  with  all  high-tension  transmission  lines. 
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lightning  is  the  greatest  enemy :  but  by  comparison  no  greater 
difficulty  has  been  experienced  than  with  lines  operating  at  20,- 
000  volts,  presumably  because  of  the  higher  insulation  used  at 
72,000  volts. 

During  the  year  there  were  two  total  interruptions  caused  by 
lightning  demolishing  insulators.  On  two  occasions  wires  were 
thrown  across  the  line,  and  one  interruption  was  caused  by  a 
broken  pin.  allowing  a  wire  to  rest  on  the  cross-arm.  which  it 
burned  off.  In  connection  with  the  last  named  int-erruption, 
the  static  discharge  from  the  line  is  gradually  charring  the 
wooden  pins.  While  this  is  not  sufficient  to  cause  alarm,  Mr. 
Foote  is  making  preparation  to  replace  them  with  galvanized 
steel  tubular  pins,  such  as  now  used  on  corners,  as  soon  as  con- 
venient. 

Xo  difficulty  has  been  found  with  leaking  in^.ilators  not 
broken  or  cracked,  as  seems  to  have  been  experienced  on  other 
lines,  although  in  some  localities  they  have  been  put  to  a  very 
severe  test,  such  as  a  portion  of  the  line  passing  plaster  or 
gypsum  mills  where  everything  is  covered  with  the  white 
gypsum  dust.  The  writer  has  noticed  on  several  different  occa- 
sions that  the  insulators  were  practically  covered,  petticoats  and 
tops,  and  at  this  particular  place  there  are  two  sharp  turns  and 
a  railroad  crossing  where  all  poles  are  double  armed.  Still 
there  has  been  very  little  discharge,  if  any — at  least  no  more 
than  could  be  found  on  close  inspection  of  a  clean,  dry  insulator. 
Such  discharge  is,  of  course,  more  noticeable  during  weather 
that  is  cold  and  dry  than  when  it  is  warm  and  damp,  for  the 
reason  that  the  static  or  leakage  is  absorbed  and  diffused  in  a 
humid  atmosphere,  whereas  in  dry,  cold  weather,  it  must  be 
condensed  until  of  sufficient  voltage  to  jump  the  gaps  necessary 
to  reach  the  pin. 

Discrssio.v. 

Following  the  reading  of  Mr.  Greenman's  paper  many  ques- 
tions were  asked  of  the  author  which  brought  out  the  following 
points : 

-\  telephone  circuit  is  operated  satisfactorily  on  the  main  pole 
line.  This  telephone  line  is  the  best  tell-tale  of  trouble  the  com- 
pany has  and  gives  the  first  warning  of  leaky  insulators.  The 
line  has  been  operated  for  14  months  at  72.000  volts.  Loss 
from  power-house  bus-bars  to  customers'  440-volt  meters  is  23.5 


s3— ^ 


Tr.0.»er»«3e.llf.i.  utC-U 


Top  View  of  OdJ 


Fli;.   X — ARRANfiFMENT  OF  SWITCHES. 

per  cent  average.  The  losses  included  in  the  23.5  per  cent  arc 
those  in  the  step-up  transformers,  high-tension  line,  step-down 
transformers  at  city  limits  and  a  second  set  of  step-down  trans- 
formers at  the  customers'  meters.  Meters  were  checked  by  the 
Klcctrical  Testing  Laboratories  of  New  York.  On  the  new 
steel  lower  line  the  company  is  now  l)uilding  the  suspension 
type  of  insulator  is  to  he  used,  the  line  being  designed  for  opera- 
tion at  100.000  volts.  One  man  caught  breaking  insulators  has 
t>ccn  sent  to  the  penitentiary  for  one  year.  The  judge  w)is  in- 
clined to  be  severe  because  of  the  great  amount  of  loss  of  time 
and  the  shutting  down  of  manufacturing  industries  caused  by 
the  wanton  breakage  of  insulator*.  The  grounded  wire  run 
along  the  top  cross-arm  is  a  plain  No.  to  iron  wire,  which  is 
grounded  by  means  of  coils  of  iron  wire  buried  under  the  poles. 
The  telephone   line   is   12   ft.   below   the   transmission   line.     To 


use  the  telephone,  operators  must  stand  on  an  insulated  plat- 
form. \\'hen  linemen  telephone  in,  they  do  it  by  means  of  a 
portable  testing  set,  which  they  carry  up  the  pole.  The  static 
charge  accumulating  either  on  telephone  or  high-tension  line 
wires  when  the  wind  is  blowing  is  sufficient  to  give  severe 
shocks,  even  when  the  line  is  dead.  Copper  wire  is  used  rather 
than  aluminum  on  account  of  its  strength.  It  is  easy  to  tell  the 
difference  between  insulators  broken  by  stones  or  bullets  and 
those  broken  by  lightning.     Those  broken  by  lightning  are  fused. 


Direct-Current  Turbo-Generators. 


When  a  turbine-driven  direct-current  generator  is  operated 
in  parallel  with  generators  driven  by  reciprocating  engines,  the 
turbine-driven  generator  ordinarily  has  a  better  speed  regula- 
tion, and  because  of  its  greater  speed,  is  so  designed  that  its 
armature  and  series  field  windings  have  less  self-induction. 
The   turbine-driven   generator   may   be   compounded   so   as   to 
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divide  the  load  equally  with  the  other  generators  under  ordinary 
load  variations :  but  upon  the  occurrence  of  a  short-circuit  or 
heaN-y  overload,  the  turbine-driven  generator  takes  the  greater 
part  of  the  load,  both  because  of  its  better  speed  regulation 
and  on  account  of  its  lower  self-induction,  so  that  it  may  be 
damaged  by  excessive  current  before  the  circuit-breaker  in 
series  with  all  the  generators  opens.  The  accompanying  illus- 
tration shows  a  scheme  for  preventing  the  proportionate  in- 
crease of  load  on  the  turbine-driven  generator  when  subjected 
to  short-circuit  which  was  patented  on  Aug.  30  by  Mr.  E.  J. 
Berg,  .\utomatic  means  are  provided  for  reducing  the  relative 
strength  of  the  field  of  the  generator  when  the  load  current 
suddenly  increases.  The  turbine-driven  generator  is  provided 
with  a  series  winding,  whose  m.  m.  f.  tends  to  oppose  the  main 
tield  magnetization,  this  winding  being  shunted  by  a  reactive 
coil  of  low  resistance.  Xormally,  this  opposing  series  wind- 
ing carries  only  a  small  portion  of  the  load  current,  but  on  a 
sudden  increase  of  load,  the  self-induction  of  the  reactive  coil 
causes  the  greater  part  of  the  increase  of  current  to  flow 
through  the  opposing  field  winding  of  the  generator,  thereby 
momentarily  reducing  the  generator  field  strength  so  as  to  pre- 
vent the  generator  from  assuming  iuore  than  its  share  of  the 
overload,  and  to  give  the  circuit-breaker  time  to  open. 


Prevention      of    Sparking     in      Alternating- 
Current  Commutator   Motors. 


.\  method  that  has  fre<|ucntly  been  proposed  for  preventing 
sparking  in  an  alternating-current  commutator  motor  consists 
in  providing  the  armature  with  two  or  more  distinct  windings 
connected  to  successive  commutator  segments,  and  employing 
brushes  of  such  width  as  not  to  bridge  two  segments  connected 
to  the  same  winding.  The  above  lucthod  is  effective  at  starling 
an<l  at  low  speeds,  but  it  is  disadvantageous  at  high  speeds 
when  interruptions  in  the  current  in  individual  windings  occur 
with  great  rapidity  and  produce  serious  sparking.  M  high 
speeds  a  single  armature  winding  is  satisfactory  because  both 
the  armature  current  and  the  field  strength  arc  small  in 
value.  On  July  23,  a  patciil  was  granleil  to  Mr.  Marius  C.  .V. 
Latour  on  means  for  combining  in  one  structure  a  machine 
that  acts  at   starting  as  though  there  were  a  plurality  of  dis- 
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tinct  armature  windings  and  operates  at  full  speed  as  though 
there  were  a  single  armature  winding.  The  arrangemeijt  pro- 
posed is  shown  in  the  accompanying  illustration.  At  each 
commutating  point  there  are  two  brushes,  each  brush  being  of 
a  width  insufficient  to  bridge  two  segments  connected  to  the 
same   winding.     At   starting,   the   two  brushes   are   in   line,   so 
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that  the  machine  starts  like  a  motor  with  a  plurality  of  windings 
and  a  single  set  of  narrow  brushes.  When  the  motor  is  up  to 
speed  one  brush  is  shifted  so  that  the  two  which  are  in 
electrical  connection  have  together  sufficient  width  to  bridge 
two  segments  connected  to  the  same  winding. 


New  Telephone  Patents. 

MEA.NS    FOR    EXTE.NDI.NC    TRANS.MISSION. 

Xow  that  the  extension  of  the  limit  of  telephone  transmission 
through  the  use  of  the  Pupin  coils  is  well  known,  it  is  but 
natural  that  simpler  methods  of  accomplishing  equivalent  re- 
sults should  be  sought.  The  Pupin  coils  are  in  practicaj  form 
rather  bulky  and  space  must  be  provided  for  them  at  regular 
and  stated  intervals.  Of  course,  the  next  step  in  advance  would 
be  the  production  of  a  uniform  conductor  with  the  proper  re- 
lation of  capacity  and  inductance  to  gain  the  same  advantage 
as  with  the  coils.  Mr.  W.  C.  Yeatman,  of  Chicago,  has  patented 
a  conductor  upon  this  design.  He  uses  a  copper  core  and  de- 
posits upon  this  electrolytically  a  continuous  shell  of  iron  to  a 
determined  thickness.  He  then  passes  a  continuous  current 
over  the  line  so  that  the  permeability  will  be  high,  obtaining 
thus  a  considerable  inductive  effect.  In  his  specification,  Mr. 
Yeatman  assumes  a  conductor  of  No.  l6  copper  in  a  paper  cable 
of  usual  constants  and  compares  this  with  an  equivalent  cable 
of  compound  conductor  in  which  the  copper  core  is  No.  i6 
gauge  having  a  coating  of  iron  .006  in.  thick,  and  carrying  a 
steady  current  of  .1  ampere.  He  finds  that,  assuming  a  100- 
itiile  length  of  cable,  at  a  frequency  of  1000  p.  p.  s.,  the  latter 
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a  repeating  induction  coil  is  used,  and  it  has  been  customary  so 
to  connect  this  that  the  receiving  circuit  of  the  repeater  is 
bridged  across  the  line.  In  this  case  the  successful  transmission 
depends  upon  this  bridge  being  very  close  to  the  electrical 
middle  of  the  line.  The  new  arrangement  is  shown  in  Fig.  I. 
Here  the  repeating  coil  M,  in  series  with  the  line,  forms  the 
link  between  the  repeater  and  line  circuits.  The  similar  coil  ^V 
forms  the  balancing  branch,  the  exact  balance  being  obtained 
by  adjustments  of  the  artificial  line.  The  necessity  for  balance 
will  be  understood  when  it  is  appreciated  that  the  receiving  cir- 
cuit R  must  connect  equipotential  points,  for  all  currents  gen- 
erated by  the  transmitting  end  of  the  repeater. 

Both  of  the  above  patents  have  been  assigned  to  the  American 
Telephone  &  Telegraph  Company. 

.N'EW   SWITCHBOARD  CIRCUITS. 

In  the  line  of  new  switchboard  circuits  we  have  a  two-wire 
system  of  the  Dunbar  type  in  which  the  cut-on  relay  is  bridged 
across  the  line  and  the  supervisory  relay  is  wound  differentially. 
The  line  relay  coil  is  left  connected  in  the  line  and  its  contact 
circuits  arc  so  changed  by  the  cut-on  relay  that  the  line  lamp 
becomes  extinguished  and  a  resistance  controlling  the  super- 
visory relay  is  connected  to  the  back  contact  of  the  line  relay. 
This  circuit  is  patented  by  W.  W.  Dean,  the  patent  being  as- 
signed to  the  Kellogg  Switchboard  &  Supply  Company. 

.A.nother  system  making  use  of  the  differential  relay  has  been 
patented  by  M.  S.  Conner,  of  Rochester,  and  assigned  to 
the  Stromberg-Carlson  Company.  In  this  case  the  cut-on  relay 
is  in  series  with  the  line  when  a  call  is  being  made,  the  cur- 
rent passing  through  the  two  windings  in  differential  relation. 
When  a  plug  is  in  the  jack,  the  balance  is  upset  and  the  relay 
operates,  thus  connecting  the  line  to  the  jacks  and  incidentally 
short-circuiting  one  of  the  relay  windings. 

A  trunking  system  is  the  subject  of  C.  S.  Winston's  inven- 
tion. The  patent  covers  the  broad  use  of  a  three-point  jack 
plug  and  cord  at  the  outgoing  end,  the  third  strand  for  signal- 
ing purposes,  with  a  two-strand  cord  and  plug  on  the  incom- 
ing end.    This  patent  is  assigned  to  the  Kellogg  Company. 

NEW   APPARATUS. 

With  two-pole  receivers  it  is  customary  to  confine  the  field 
area  to  the  middle  of   the  diaphragm.     To  this  end   the  two 
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will  conduct  132  times  as  much  of  the  impressed  energy  as  the 
all-copper  cable,  which  corresponds  to  a  gain  of  three  and  one- 
half  times  for  commercial  transmission. 

An  entirely  different  method  of  extending  transmission,  naune- 
ly,  the  repeater,  is  the  subject  of  a  patent  granted  to  H.  E. 
Shreeve,  of  Newton,  Mass.  This  patent  relates  to  the  method 
of  associating  the  repeating  and  main  circuits.     In  such  cases 


FIG.    2. — MC  BERTV    REL.W. 

polar  extremities  of  the  horseshoe  magnet  are  close  together 
and  both  carry  coils.  In  the  receiver  now  patented  by  W.  R. 
Bankhead,  of  Bremerton,  Wash.,  the  diaphragm  is  all  in  the 
magnetic  circuit,  its  support  forming  one  polar  extremity  and  a 
single  large  section  spoke  leading  from  it  to  the  polarizing 
magnet.  A  single  round  pole,  carrying  the  receiver  coil,  ex- 
tends from  the  other  pole  to  a  point  opposite  the  middle  of  the 
diaphragm. 

Fig.  2  shows  in  section  a  relay  patented  by  F.  R.  McBerty. 
The  part  covered  by  the  present  patent  is  the  adjusting  means, 
the  novelty  lying  in  the  armature-guiding  stud  projecting  from 
the  end  of  the  back  stop  screw.  This  stud  keeps  the  armature 
from  jarring  off  its  seat. 

E.  B.  Craft  has  invented  a  self-contained  hook  switch,  the" 
lever  being  a  bell  crank  pivoted  at  the  angle,  the  springs  being 
moved  by  the  short  arm.  The  downward  motion  of  the  lever 
is  stopped  by  the  lever  striking  a  short  stud  extending  out  from 
the  base  plate  and  beneath  the  lever.  The  upward  motion  is 
limited  by  the  short  arm  of  the  lever  striking  the  base  plate. 
The  last  two  patents  have  been  assigned  to  the  Western 
Electric  Company. 

Rather  a  novel  receiver  support  has  been  patented  by  W.  J. 
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Mogridge,  of  Spokane,  Wash.  The  receiver  supporting  arm  has 
a  hinge  arranged  about  the  middle  of  its  length.  This  hinge 
will  only  bend  upward,  and  when  the  receiver  is  thrown  up- 
ward after  conversation,  the  front  part  of  the  arm  guides  it  to 
a  rest  piece.  This  latter  is  secured  to  the  hook  switch,  which 
operates  under  the  weight  of  the  receiver. 

Two  patents  have  been  granted  to  F.  B.  Cook,  of  Chicago, 
covering  a  new  type  of  pole  cable  terminal.  The  arresters  for 
this  are  made  up  in  units  for  one  line  and  may  be  mounted  on 
the  terminal  as  needed,  having  facilities  for  connection  with  the 
line  terminals.  With  a  multiple  terminal  cable  system,  it  is 
only  necessary  to  mount  an  arrester  at  that  terminal  of  a 
line  where  it  is  actually  used.  It  will  be  seen  that  a  saving  is 
effected  as  there  are  no  idle  spare  protectors. 

TESTING   APPARATUS. 

For  testing  and  patching  toll  lines,  it  is  customary  to  provide 
a  test  board  with  a  number  of  jack  terminals  for  each  line. 
These  provide  facilities  for  testing  for  connecting  on  a  branch 
line,  for  connecting  in  desired  e.xtra  apparatus,  for  patching, 
etc.  These  jacks  must  be  wired  in  several  different  relations  to 
the  lines,  and  they  require  a  large  test  board  for  mounting. 
Messrs.  T.  A.  and  W.  P.  Hammond,  of  Passaic,  X.  J.,  have  de- 
vised an  arrangement  whereby  each  line  is  provided  with  but 
one  permanent  jack.  The  additional  testing  jacks  required  are 
associated  in  the  base  of  a  plug  which  fits  the  permanent  jack. 


FIG.    4.^LEW1S    CONNECTOR. 


These  plug  combinations  may  be  of  different  construction  to 
provide  jack  groups  for  the  individual  test  requirements.  For 
example,  if  a  looping  bridge  is  desired,  a  three-jack  combina- 
tion is  plugged  into  the  desired  line  jack.  Perhaps  a  better  idea 
of  the  arrangement  may  be  had  from  Fig.  3. 

Another  patent  for  testing  apparatus  has  been  granted  to 
G.  G.  Butler,  of  Oklahoma.  This  is  a  test  box  containing  ap- 
paratus arranged  to  accomplish  with  facility  the  various  cus- 
tomary tests.     His  patent  covers  the  details  of  his  arrangement. 

In  Fig.  4  is  shown  a  novel  idea  in  the  form  of  a  connector 
for  attaching  a  branch  line  to  a  main  line  without  severing  the 
main  line.  The  use  of  the  device  is  understood  from  an  in- 
spection of  the  cut.  0.  E.  Lewis,  of  Ulysses.  Xcb..  is  the 
patentee. 

In  most  ringing  systems  using  a  polarized  bell,  resort  is  had 
to  alternating  or  impulse  generators.  W.  W.  Kidney,  of  Buf 
talo,  has  invented  a  selective  system  using  vibrating  polarized 
bells  rung  from  a  battery  or  other  source  of  steady  current. 
Pig.  5  shows  the  arrangement  of  circuits  for  two  stations.  It 
will  be  seen  that  normally  a  condenser  is  in  circuit  with  each 
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ringer,  and  each  is  poled  lo  respond  to  its  own  direction  of  cur- 
rent. If  will  be  seen  that  the  arriving  current  in  charging  the 
condenser  causes  a  kick  of  the  armature,  which  in  turn  dis- 
charges the  condenser,  assisting  the  bias  spring.  A  vibration 
results.  Current  of  the  prorjg  polarity  fails  to  give  any  initial 
kick  to  the  armature.  The  patent  for  this  system  has  been  as- 
signed to  the  Century  Telephone  Constrnclion  Company. 
A   diagram   illustrating   the   principles   of   another   system   is 


shown  in  Fig.  6.  This  system  has  been  patented  by  S.  A.  Reed, 
of  New  York  City.  The  bells  are  biased  and  polarized,  the  arm 
F  being  vibrated  from  an  outside  source.  It  will  be  seen  that 
the  condensers  are  rapidly  charged  through  the  bells  on  short 
ciicuit  and  discharged  through  the  bells  in  series  with  the  high 
resistance  coil.  The  ratio  of  parts  is  such  that  an  entering  im- 
pulse is  sufficient  to  kick  the  armatures  of  the  bells  against  the 
bias   spring,  and  such  action  takes  place  where  the  poling  is 


FIG.    6. — KIDNEY     SELECTIVE    SYSTEM. 

correct.  The  discharged  current  on  the  other  hand  is  drawn 
out  by  the  resistance  to  a  point  such  that  its  instantaneous  value 
is  never  sufficient  to  start  an  armature.  Thus  selection  takes 
place. 

A  magneto  system  dispensing  with  the  station  hand-gen- 
erators is  the  subject  of  a  patent  granted  to  H.  M.  Eldred,  of 
Milwaukee.  A  grounded  generator  is  connected  to  each  line 
ihrough  its  line  drop,  so  that  grounding  the  line  at  the  station 
is  sufficient  to  set  the  line  signal.  Rings  toward  the  station  are 
metallic.  It  is  probable  that  such  a  system  would  suffer  ma- 
lerially  from  the  effects  of  leakage  and  induction. 

NEW    APPARATUS. 

A  combined  jack  and  drop  forms  the  subject  of  a  patent 
granted  to  J.  M.  Overshiner,  of  Chicago.  A  small  cam  lever 
projects  forward  from  the  mounting  plate  beneath  the  shutter 
and  it  forms  a  stop  for  the  shutter.  A  ring  raised  upon  the 
shank  of  a  plug  rides  under  the  cam  lever  and  raises  it.  This 
drives  the  shutter  up  to  the  locked  position.  The  lever  is  very 
small,  and  its  action  requires  no  conducting  contact  between  plug 
and  shutter. 

Polarized  bells  are  usually  built  upon  a  frame.  W.  Kaisling, 
of  Chicago,  has  used  the  cores  of  the  magnets  in  lieu  of  this, 
and  supports  the  armature  yoke  in  annular  grooves  cut  in 
ruts  which  engage  the  threaded  ends  of  the  cores.  By  this 
means  an  adjustment  is  effected.  The  yoke  of  the  magnets 
provides  a  support  for  the,bell  posts,  for  the  polarizing  magnets 
and  also  a  means  of  mounting. 


Letter  to  the  Editors. 

Standardization   of  Scientific   Notation. 


To  the  Editors  of  the  Electrical  H'orld: 

Sirs  : — It  seems  to  me  that  the  time  is  ripe  for  the  standard- 
ization of  notations  used  in  electrical  engineering.  Everyone 
must  agree  that  it  is  nnich  easier  to  read  and  understand  cal- 
calculations  and  theoretical  articles,  when  the  notation  accords 
with  the  familiar  forms.  A\  the  present  time,  however,  there  is 
quite  a  lack  of  uniformity  even  in  such  designations  as  are  used 
for  voltage,  current,  number  of  phases,  cycles,  poles,  etc.  The 
Standardization  Committee  of  the  American  Institute  of  Elec- 
trical Engineers  has  appafently  recognized  the  importance  of 
standardization  in  notations,  and  in  its  latest  report  a  few  rules 
on  this  subject  are  set  forth,  but  rules  are  desirable,  covering 
more  or  less  broadly  all  notations  used  in  electrical  engineering. 
For  example,  in  the  works  of  Prof.  E.  Arnold,  having  become 
•  incc  familiar  with  his  notation,  it  is  easy  to  read  any  of  his 
writings,  becatisc  each  particular  character  has  a  certain  mean- 
ing, always  the  same,  no  matter  in  what  part  of  book  or  in  what 
book  it  is  cited.  Returning  to  the  Standardization  rules,  as  they 
are  printed  in  the  July  .\  I.  E.  E.  Proceedings,  we  find  on  two 
adjoining  pages    (1081   and   1082),   that   the  character  p  desig- 
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nates  power  factor,  percentage  of  saturation  and  velocity  ratio. 

The  reader  of  the  technical  press  is  quite  embarrassed  some- 
times by  this  lack  of  uniformity  in  writing  formulas,  as  the 
following  examples  will  illustrate : 

In  The  Electrical  World  (March  30th),  we  find  a  very  in- 
teresting article  on  the  "Leakage  Reactance  of  Induction 
Motors,"  by  Mr.  I.  E.  Hanssen.  This  article,  by-the-way.  rep- 
resents practically  an  abstract  from  Prof.  Adams"  papers  and, 
to  some  extent,  Prof.  .Arnold's  hooks,  although  the  author  in- 
troduces some  deductions  of  his  own.  This  is  a  very  desirable 
kind  of  an  article  for  an  electrical  journal,  because  it  represents 
in  a  clear  and  compact  form  formulas  necessary  for  practical 
calculations.  Carelessness  with  the  notation,  however,  nullifies 
this  benefit  to  some  extent.  First  of  all,  all  of  Prof.  Adams' 
notations  are  changed  without  any  apparent  reason,  and  the 
author  fails  to  explain  what  some  of  his  own  notations  mean, 
as,  for  example,  what  q  and  p  in  formulas  for  end  connection 
and  belt  leakage  mean.  Probably  p  designates  the  number  of 
slots  per  pole  and  q  the  coil  pitch,  but  then  it  becomes  difficult 
to  understand  why  end  connection  leakage  depends  only  upon 
the  number  of  slots  per  pole,  no  matter  now  long  and  how 
thick  these  connections  are.  Referring  to  Prof.  Arnold's 
treatise,  we  find  a  beautiful   deduction  of  the   formula,  where 

Is 
this  leakage  is  expressed  by  means  of  the  log,o  —  (designating 

da 
by  U  the  length  of  the  end  connection,  and  by  ds  the  diameter  of 
the  circle  whose  circumference  is  equal  to  the  perimeter  of  the 
cross-section  of  the  coil  end).  This  expression  is  strictly  in 
accordance  with  the  theory  and  apparently  cannot  be  success- 
iui{y  replaced  by  any  single  "machine  dimension."  Log  ,,  used 
in  this  case  by  Prof.  Adams,  is  not  very  convenient  for  practical 
calculations.  Further,  if  q  is  slot  pitch,  then  it  becomes  impos- 
sible to  find  why  Mr.  Hanssen  replaces  7"  in  Prof.  Adams'  ex- 
pression for  belt  leakage  by  D  and  (f.     Probably  D"  is  intended. 

In  the  proposed  A.  I.  F..  E.  "Code  of  Ethics"  there  is  a  very 
good  rule,  as  follows  : 

".31.  He   fthe  electrical  engineer]   -should  assist  his  fellow  en- 


gineers by  exchange  of  general  information,  experience,  instruc- 
tion, etc." 

Which  might  be  extended  by  the  addition :  "And  he  should 
have  care  that  all  possible  efrors  in  his  information,  instruc- 
tions, etc.,  be  eliminated." 

I  return  to  Mr.  Hanssen's  article.     1  do  not  see  why  in  citing 
Prof,  .\dams'  expression  for  slot  constant,  he  omits  the  multi- 
3-2 

plying  factor,  with  no  explanation,  retaining,  how 

61.  +  depth 
ever,  the  name  "slot  constant"  for  his  formula.     It  seems  to  me 
that  there  will  be  as  many  different  slot  constants  as  there  are 
technical  writers  on  the  subject.     There  is  also  a  mistake  in  the 

2/1                      2/1 
above  formula,  —  should  be .   In  the  next  formula  (forzig- 

ag  a +  11 

U  /ii  t„  -i-  tu 

zag  leakage)   we  find  instead  of .    In  the  last  equa- 
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tion  (6;  coefficient  20  refers  to  all  expressions  in  a  parenthesis. 
This  is  apparently  wrong,  because  some  expressions  already  con 
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which  comes   into  coefficient  20.     If  this 


coefficient  refers  to  the  slot  leakage  only,  which  is  very  likdy. 
considering  formula  (2),  then  we  have  the  rest  of  formula  (6) 
expressed  per  cm.  length  of  core,  there  being  no  factor  2.54  for 
them,  which  is  apparent  from  formula  (3).  Formula  (5).  after 
being  transferre{I  into  general  equation  (6),  appears  (witliout 
any  reason )  again  multiplied  by  .So. 

I  suggest  also,  that  all  such  expressions  as  »■,  2^.  Va,  V3,  etc., 
should  retain  their  original  appearance,  because  then  formulae 
become  clearer  and  easier  to  understand,  and  that  also  in- 
ductance and  coefficient  of  self-induction  should  not  be  desig- 
nated by  the  same  character. 

East  Pittsburg,  Pa.  J.  P.  Xikoxow. 

I  Mr.  Hanssen  called  attention  to  some  of  the  above-men- 
tioned omissions  in  a  letter  which  appeared  in  our  issue  for 
June  22. — Ens.l 
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Dynamos,  Motors,  and  Transformers. 

Sinylc-Fhasc  Cummuhitor  Motor. — An  illustrated  description 
of  the  Deri  repulsion  motor  built  by  Brown,  Boveri  &  Coinpany. 
The  left-hand  diagram  of  Fig.  I  shows  the  ordinary  repulsion 
.indtor,     the     right-hand    diagram    the    Deri    repulsion    motor. 

■X.  * 


KIG.   1. — HERt  REPULSION   MOTOR. 

There  are  two  sets  of  brushes.  The  brushes  b^b',  insulated 
from  each  other,  are  mounted  on  a  common  brush  holder.  The 
brushes  /i/:  are  mounted  on  a  second  brush  holder  which  is 
independent  of  the  other.  The  brushes  /,/:  remain  stationary 
at  their  places  in  the  axle  of  the  stator  winding  while  the  set 
of  brushes  bib~  can  be  moved.  The  bushes  &i/i  are  short- 
circuited  by  means  of  a  flexible  cable :  in  the  same  way  b-fs 
are  short-circuited.  By  the  displacement  of  the  one  set  of 
brushes  is  a  very  simple  means  to  regulate  the  mdtor.  Its 
.behavior    is    explainel    and    some    illustrations    are    siven    of 


motors   actually   built   on   this   principle. — Elek.   Zcit.,   .\ug.    15. 

Alternator  Dcsi;/n. — W.  Chape>ell  and  T.  German x. — A 
paper  illustrated  by  numerous  diagrams  on  the  size,  weights 
and  costs  of  alternators  as  effected  by  the  rated  speed  and 
periodicity.  From  a  comparison  of  a  number  of  designs  the 
general  conclusion  is  arrived  at  that  for  machines  ot  equal 
output,  the  high-speed,  low-frequency  machine  is  the  best  as 
regards  case  in  designing,  weight,  and  initial  cost  as  well  as 
requiring  lighter  foundations,  with  less  initial  cost,  and  con- 
siderably less  headroom. — Lond.  /I/cc.  Ciii/iiij/.  .\ug.  22. 

l.iiiidiiiji    of    Tmnsfoniu-rs.—.K.    V.    GfSTRiN. — A   translation 
in   abstract   of  his   German   paper   on   a   new   method   for   the 
artificial    loading   of    transformers     which     has     already    been 
noticed  in  the  Digest. — Lond.  fc'/.-r  .  Aug.   10. 
Lamps  and  Lighting. 

Trtiiii  Ligliliiig.—ii.  Henderson.— An  illustrated  paper  in 
which  the  author  discusses  the  problem  of  lighting  railway 
carriages  by  electricity.  After  giving  particulars  as  to  the 
cost  of  the  equipment  and  maintenance  he  proceeds  to  describe 
the  various  systems  which  have  been  proposed  and  in  a  few 
cases  adopted.  The  systems  specially  described  are  those  of 
Stone,  Vickers  &  Hall,  Moskowilz  and  Vicarino.  The  follow- 
ing conclusions  are  arrived  at.  Moving  parts  must  be  confined 
to  the  armature  of  the  dynamo,  one  commutator  being  sufficient 
to  have  to  keep  in  order.  The  addition  of  motors  or  motor- 
driven  regulators  adds  chances  of  breakdown  and  increases  the 
cost  of  maintenance,  at  the  same  tinie  adding  complicated  con- 
nections which  would  easily  batfle  an  ordinary  electrical  work 
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man.  The  pole-changing  devices  should  be  in  the  form  of  a 
reversing  switch,  and  not  obtained  by  revolving  the  brushes. 
Electrical  switching  is  the  safest  from  the  point  of  view  of 
preventing  the  batteries  sending"  a  reverse  current  through  the 
armature  should  the  dynamo  fail  to  excite.  The  switch  should 
be  first  operated  by  a  shunt  coil  connected  across  the  dynamo 
or  in  series  with  the  held-magnet  circuit,  as  is  done  in  the 
Vickers-Hall,  Moskowitz,  Vicarino  and  Leitner-Lucas  systems. 
On  the  other  hand,  mechanical  switching  has  been  found 
reliable,  and  the  number  of  cases  of  failure  of  the  dynamo  to 
e.Kcite  is  very  small.  The  voltage  should  be  regulated  elec- 
trically, thus  giving  a  more  efficient  working  of  the  dynamo. 
The  use  of  high-efficiency  lainps  with  metallic  filaments  would 
be  a  great  saving  in  power  and  first  costs  of  all  parts,  and  this 
part  of  the  business  should  be  looked  into  if  successful  compe- 
tition is  to  be  carried  out  against  incandescent  gas.  In  bogie 
coaches,  wherever  possible,  the  dynamo  should  be  attached  to 
the  bogie,  this  method  of  fixing  being  better  for  running  round 
curves. — Lond.  Elec,  Aug.  16,  23. 

Future  of  Electric  Lightiny. — G.   Klinge.nberg. — The  author 
first   discusses   the   underlying   principle   of   the   maximum   de- 
mand system  of  charging  and  states  that  the  so-called  double 
tariff  has  found  extended  application  in  Germany,  the  norinal 
rate   being   charged   at    times   of   maximum    load   and   a   much 
smaller  rate  at  other  times.     In  contradistinction  fo  American 
practice   it   has  become  usual   in   the  last   10  years   in   Europe 
to  design  direct-current  works  for  2  x  220  volts.    The  argument 
is  that  the  lower  efficiency  of  the  220-volt  lamps  is  more  than 
compensated  by  the   saving  in  interest  and  depreciation  in  the 
cost   of   the   network.      Concerning   the   life   of   220-volt   lamps 
he    says    that   the    results    obtained    have    been    good,    probably 
because  the  voltage  variations  in  220-volt  networks  are  smaller 
than  in  iio-volt  networks.     The  Nernsl  lamp  is  very  suitable 
for   220-volt   networks.     The   author   then   discusses    the   new 
metallic-filament    lamps,    and    points    out    that    on    account    of 
their  smaller  sensibility  with  respect  to  voltage  variations  and 
their  greater*  overload  capacity  the  line  may  be  designed  for  a 
larger   voltage   drop   than   is   usually   admitted   at   present.     At 
present   metallic-filament    lamps   are   made    for   not   more   than 
110  volts,  and  upon  inquiry  the  majority  of   the  managers   of 
central   stations  have  expressed   their  preference   for   reducing 
the  voltage  again  to  110.     At   110  volts  smaller  units  of  light 
can  be  used,  the  efficiency  of  the  lamps  is  better,  and  half  as 
many  arc  lamps  can  be  connected  in  series  as  at  220  volts.     On 
lie  other  hand,  at  220  volts  the   first   cost  of   the  network  is 
'insiderably   smaller,    and    it    is    possible   to   supply   energy    to 
districts  where  the  demand  is   relatively   small.     It  seems   that 
it  will  be  possible  to  make  new  metallic-filament  lamps  for  2_'0 
v<ilts.  but   that   they  are  not   expected  to  give  as  good   results. 
I  he  author,   nevertheless,  thinks  that   the   high   voltage  of  220 
should  be  retained.     In  three-phase  plahts  the  four-wire  system 
has  great  advantages  over  the  three-wire  system,  and   the  an 
thor   thinks   that   three-phase   systems   should   be   arranged    for 
T,   X   120  vol's  in  star  connection  with  a  neutral   wire.     In   the 
manufacture  of  arc  lamps   small   lamps,  such   as   for  two  am- 
iKTcs  and  110  volts,  have  recently  Ijeen  introduced,  but  in  this 
ti'ld  the  arc  lamp  will  meet  strong  competition  from  the  new 
H-tallic-filanient   lamp.-^,  and  the   author  thinks  that  arc  lamps 
hould    not    he   built    in    units    smaller    than    500   candle-power. 
>cjme    notes    are   given    on    the    development    of    the    flame-arc 
imp.     An  important  progress  made  by  its  introduction  is  that 
lie  allernaling-currcnt  system  has  become  equal  to  the  direct 
urrcnl  system.     It  is  now  possible  to  vary,  to  some  exieni,  the 
olor  effect,  but  the  cost  is  higher.     Xot  only  do  the  carbons 
'«st  more,  but  there  is  an  increase  in  the  cost  of  maintenance, 
vliich   is  quite  considerable.     According   to   the  experience  of 
large   German  electric   station   using   flame-arc   lamps   for   16 
Kiurs   the   increase   of   cost   of   maintenance   per   lamp   hour   is 
15  cents  for  wages,  1   to  1.25  cents  for  higher  cost  of  carbons 
iiid  0.7s  cents  for  repairs,  etc. — Elek.  Zcit.,  Aug,  15. 

Transformation  of  Energy  Into  Litfht. — C.  E.  Guiu^aumf.. — 
\  report  presented  to  the  French  .Association  for  the  Advance- 
inenl  of  Science.      The  author  first  <liscusscs  the  radiation  lo';'- 


and  then  deals  with  the  definition  of  luminous  efficiency.  The 
definition  as  the  ratio  of  the  watts  within  the  visible  spectrum 
to  the  total  watts  of  radiation  is  considered  to  be  unsatisfactory, 
since  it  does  not  take  the  physiological  effect  into  consideration. 
He  proposes  another  definition  which  takes  the  varying  sensi- 
bility of  the  eye  toward  different  wave  lengths  into  accoimt 
and  gives  some  notes  on  the  emissivity  of  various  bodies. — • 
La  Revue  Electrique,  Aug.  15. 

Arc  Lamps. — R.  Osterburg. — The  first  part  of  an  illustrated 
article  describing  improvements  recently  made  in  the  mechan- 
ism of  the  suspension  of  arc  lamps. — Elek.  Zeit.,  Aug.   16. 
Power. 

Feed-Water  Heater. — A  description  of  the  latest  iiuproved 
form  of  G.  Wilkinson's  live-steam  feed-water  heater,  which 
can  be  applied  to  any  form  of  boiler  for  the  purpose  of  raising 
the  feed  water  to  a  temperature  approximating  that  of  the 
steam  in  the  boiler.  The  apparatus  consists  of  the  following 
parts :  A  de-aerating  chamber  fixed  at  the  highest  position 
within  the  boiler,  into  which  the  feed  water  is  delivered ;  a 
number  of  dishes  and  plates,  fixed  alternately,  over  which  the 
feed  water  gravitates  to  a  receiving  chamber.  These  are  built 
round  a  vertical  hydraulic  tube  passing  through  the  shell  of 
the  boiler.  This  tube  is  open  at  its  upper,  and  closed  at  its 
lower,  end.  A  little  mercury  is  poured  down  the  tube  to  facili- 
tate the  transmission  of  heat  to  a  thermometer  which  is  inserted 
therein.  This  thermometer  gives  the  temperature  of  the  feed 
water  at  the  point  where  it  flows  into  the  water  space  of  the 
boiler.  A  tank  and  dip  pipe  are  fixed  below  the  receiving 
chamber,  and  serve  to  convey  the  feed  water  at  steam  tempera- 
ture to  the  bottom  of  the  boiler,  near  the  "blow-off"  valve.  .\ 
small  pipe  connecting  the  de-aerating  chamber  to  an  air  valve 


FIG.    2. — FEED-WATER    UpATER. 

outside  the  boiler  completes  the  equipment.  In  Fig.  2  A  repre- 
sents the  heating  and  de-aerating  box,  B  grid,  C  steam-breath- 
ing pipes,  D  final  heating  plates,  E  testing  tank,  F  the  ther- 
mometer, (/  overflow  tank  and  H  discharge  |)ipe.  The  main 
function  of  the  apparatus  is  to  deliver  feeil  water  at  the  full 
ebullition  temperature  at  the  bottom  of  the  boiler,  thereby 
greatly  accelerating  circulation  and  relieving  the  boiler  plates 
from  undue  strain.  Figures  are  given  on  the  results  of  some 
tests  with  and  without  the  heater.  By  the  use  of  the  heater 
a  gain  was  obtained,  resulting  in  increased  evaporation  per 
pound  of  coal,  12.9  per  cciu,  and  a  saving  in  coal,  making  no 
extra  allowance  for  a  continuously  clean  and  efficient  boiler, 
of   11.4  per  cent.— Lond.  Elcc.  Entj'ing.  Aug.  22. 

Cable  Ways. — J.  M.  Henderson. — .\n  illustrated  paper  read 
before  the  (  British')  Institution  of  Mechanical  Engineers.  The 
author  describes  the  electric  cable  ways  which  are  in  use  at 
ihe  shipbuilding  berths  of   Palmer's  Shipbuilding  &  Iron  Com 
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pany  at  Jarrow-on-Tyne.  Steel  lattice  pillars  connected  by 
cross  girders  form  the  end  structures,  and  between  these,  in  a 
longitudinal  direction,  are  run  the  main  cables,  the  ends  of 
which  are  attached  to  electrically  driven  carriages,  capable  of 
transverse  motion  along  the  end  girders.  On  these  cables  self- 
contained  trolleys  are  suspended  containing  the  lifting  gear. 
The  transverse  motion  of  the  cable,  as  well  as  the  longitudinal 
motion  of  the  trolleys  on  the  cables,  are  controlled  by  the 
operator  on  the  lifting  trolley,  who  also  controls  the  lifting 
and  lowering. — Lond.  Elec.  Eng'ing,  Aug.   15. 

British  Station. — An  illustrated  description  of  the  new  power 
house  of  the  South  Metropolitan  Electric  Light  &  Power  Com- 
pany. The  new  station  is  located  next  to  the  company's  old 
plant.  J'Ik-  generating  plant  at  present  installed  consists  of  two 
1500-kw  turbo-generators,  but  the  ultimate  capacity  of  the 
station  is  to  be  32,000  kw.  The  arrangement  of  the  plant 
is  simple  and  compact,  and  full  advantage  is  taken  of  the 
proximity  to  the  river  bank  for  coal  and  condensing  water 
facilities. — Lond.  Elec.  Eng'ing,  Aug.  15. 

Steam  Poiver. — VV.  D.  Ennis. — A  third  article  in  his  serial 
on  efficiency  in  the  burning  of  fuel  under  the  steam  boiler.  In 
the  present  installment  the  author  discusses  the  practical  modi- 
fications affecting  the  theory  of  the  air  supply  and  necessitated 
by  various  commercial   fuels. — Eng'ing  Magazine,  August. 

Turbines. — J.   Dalemont. — A   continuation   of   his   long-illus- 
trated serial  on  the  wear  and  tear  of  turbines.     In  the  present 
installment  the  author  discusses  several  special  cases  of  corro- 
sion.— L'Eclainigc  Ekcirique,  Aug.  24. 
Traction. 

New  York  Interborough  System. — G.  B.  WiiRNEK. — An  mu 
alysis  of  the  operating  costs  and  revenues  of  the  Interborough 
Rapid  Transit  Company  for  the  year  ending  June  30,  1906. 
The  v;irious  items  of  the  operating  expenses  are  reduced  to  the 
car-mile  basis.  The  cost  of  maintenance  of  way  and  struc- 
tures is  0.996  cents  per  car-mile;  the  maintenance  of  equip- 
ment, 1. 214;  the  operation  of  power  plant,  1.965;  the  operation 
of  cars,  3.800;  general  expenses,  0.997;  total  expenses,  8.972- 
cents  per  car-mile.  The  maintenance  of  way  and  structure 
represents  11. 10  per  cent  of  the  total  operating  expenses;  main 
tenance  of  equipment,  13.54  per  cent;  operation  of  power  plant. 
21.90  per  cent;  operation  of  cars,  42.35  per  cent;  general  ex- 
penses, 1 1. 1 1  per  cent.  The  total  operating  expenses  are  42.69 
per  cent  of  the  gross  earnings.  The  figure  for  the  total  oper- 
ating expense  of  8.97  cents  per  car-mile  is  very  low.  The 
operating  cost  on  a  number  of  representative  electric  roads, 
elevated  and  surface,  averages  about  13  cents  per  car-mile,  the 
higher  figures  representing  urban  lines.  The  Brooklyn  Heights 
Railroad  (elevated  and  surface)  and  the  New  York  City  Rail 
road  (surface)  runs  up  to  14.8  and  18.4  cents,  respectively. — 
Eng'ing  Magazine,  August. 

Electrification  of  Cable  Raihvay. — An  article  on  the  inclined 
cable  railway  connecting  Lyons  with  a  suburb  which  has  re 
cently  been  converted  from  steam  power  to  electrical  driving. 
Continuous  current  at  500  volts  is  used,  and  advantage  is  taken 
of  the  presence  of  a  buffer  battery  to  arrange  for  voltage  con 
trol  during  the  starting  and  acceleration  of  the  trains.  The 
safety  appliances  are  well  worked  out,  and  figures  given  show 
that  the  electrification  has  resulted  in  a  saving  of  over  50  per 
cent  in  the  power  expenses  of  the  railway. — Lond.  Electrical 
Eng'ing,  .\\\g.  22. 

Electric  Traction. — P.  Dawsox. — .\  continuation  of  his  illus- 
trated serial  giving  remarks  on  the  choice  of  acceleration  and 
motors. — l.ond.   Elec,  Aug.    16. 

Installations,  Systems  and  Appliances. 

Oscillatioiis  in  Direct-Current  Nclworlcs. — C.  Fei.dmann  and 
J.  Herzoc. — A  mathematical  investigation  of  high-frequency 
oscillations  which  may  occur  in  direct-current  cables,  with  re- 
plies to  criticisms  of  Hiecke. — Elek.  Zcit.,  Aug.  15. 

The  Peak  Load  in  Electricity  Supply. — An  editorial  proposes 
the  obtaining  of  a  uniform  load  curve  by  using  for  electrochem- 
ical work  the  excess  of  power  of  a  station  which  cannot  be  sold 
for  other  purposes.     It  is  stated  that  a  calcium  carbide  factory 


is   to  be  erected  close  to  a  British  central  station  to  use  the 
surplus  power  of  the  latter. — Lond.  Elec.,  .^ug.  16  and  23. 

Tariff. — A  description  of  a  method  of  charging  for  electrical 
energy  for  which  a  meter  has  been  patented  by  a  German  com- 
pany. It  is  essentially  a  combination  of  a  two-rate  meter  in 
conjunction  with  a  maximum  demand  indicator. — Lond.  Eng'- 
ing, Aug.  22. 

Wires,  Wiring  and  Conduits. 

Wiring  Rules. — Sets  of  standardization  rules  for  overhead 
wiring,  cables,  etc.,  of  the  German  Association  of  Electrical 
iingineers,  with  an  article  by  H.  Jaeger,  G.  Klingenberg  and 
F.  Schrottke,  giving  explanations  of  the  rules. — Elek.  Zeit., 
.\ug.  15. 

Fuse. — .An  illustrated  description  of  a  new  spring  fuse  de- 
vised by  J.  W.  Turner.  The  ends  of  the  fuse  when  broken  are 
rapidly  drawn  by  springs  into  sand  pockets. — Lond.  Elec.  Eng'- 
ing, -Aug.  22. 

Electrophysics  and  Magnetism. 

Luminosity  and  Conductivity  of  Flames. — F.  L.  Tufts. — An 
abstract  of  a  Physical  Society  paper.  In  the  case  of  the  red 
lithium  line  and  the  yellow  sodium  line  the  luminosity  of  a 
Bunsen  flame  varies  directly  as  the  electric  conductivity  im- 
parted to  the  flame  by  the  salt  vapors,  whether  the  variation  is 
produced  by  varying  the  rate  of  supply  of  air,  gas  or  salt  spray 
to  the  flame,  or  by  the  introduction  into  the  flame  of  chlorine 
gas  or  chloroform  vapors.  Both  the  luminosity  and  the  ioniza- 
tion imparted  to  the  Bunsen  flame  by  the  salts  of  lithium  and 
sodium  are  directly  connected  with  the  formation  in  the  flame 
of  the  oxides  of  these  metals. — Phys.  Rezie~<i},  July. 

Ether. — Lord  Kelvin. — A  theoretical  paper  on  the  motions  of 
ether  produced  by  the  collisions  of  atoms  or  molecules  contain- 
ing or  not  containing  electrons. — Lond.  Electrician,  .Aug.  16. 

Electric  Waves. — W.  B.  Cartmel. — A  discussion  of  experi- 
ments of  Blake  and  Fountain  on  the  extra  transmission  of 
electric  waves,  with  a  reply  to  recent  criticisms  of  Schaeftr. — 
Phys.  Review,  July. 

Electrochemistry  and  Batteries.  ' 

Tantalum  Rectifier. — G.  Schllze. — .\n  account  of  experi- 
ments on  the  use  of  tantalum  electrodes  in  electrolytic  rectifiers. 
They  are  in  some  respects  superior  to  aluminum  electrodes, 
since  they  are  formed  more  rapidly  and  show  valve  action  in 
all  electrolytes  examined.  The  highest  valve  action  may  be 
obtained  in  the  carbonates  of  the  alkalies,  sometimes  approach- 
ing 1000  volts.  In  all  electrolytes  the  effectiveness  is  greatly 
reduced  by  concentration.  The  deleterious  effect  of  breaks  is 
greater  in  tantalum  than  in  aluminum.  The  deleterious  effect 
of  heat  is  much  lower  in  tantalum.  The  relation  between  thick- 
ness of  the  gaseous  layer  and  voltage  resisted  is  different  in 
tantalum  and  in  aluminum,  supposing  the  layers  to  have  the 
same  dielectric  constant  in  both.  There  is  no  satisfactory 
agreement  between  the  potential  gradient  near  an  (ineffective) 
tantalum  cathode  and  the  gradient  deduced  from  sparks  be- 
tween electrodes  very  close  together.  Disruptive  observations 
made  with  mercury  in  place  of  the  electrolyte  give  the  same 
results  as  in  the  case  of  aluminum.  The  valve  action  is  also 
great  in  vanadiun.  and  niobium,  as  well  as  aluminum  and 
magnesium,  but  occurs  in  other  metals  also  under  favorable 
conditions. — Ann.  d.  Physik.  No.  7;  translated  in  abstract  in 
Lond.  Electrician,  Aug.  16. 

Edison  Accumulator. — F.  Foerster. — A  long  paper  on  the 
nature  of  the  chemical  reaction  in  the  Edison  accumulator. 
The  active  mass  of  nickel  at  the  end  of  charging  is  a  mixture 
of  Ni:Os  and  NiOi.  On  drjing  this  oxide  changes  of  the 
scsquioxide  NijOs  and  on  discharging  Ni(OH)i  is  produced. — 
Zcitschrift  fur  Elektrochcmie,  July  12:  from  Lond.  Elec.  Eng'- 
ing, .\ug.  22. 

Units,    .'Measurements    and    Instruments. 

Carborundum  for  Rectifying  ."iltcnuUinii  Currents  iinJ  ,Kt  .1 
Wave  Detector. — G.  W.  Pierce. — The  first  part  of  an  experi- 
mental paper  on  crystal  rectifiers  for  electric  currents  and 
electric  oscillations.  This  first  part  deals  with  carborundum, 
which  is  shown  to  be  unilaterally  conducive.     With  one  speci- 
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men  under  10  volts  the  current  in  one  direction  was  100  times 
the  current  in  the  opposite  direction.  With  another  specimen 
platinized  on  one  side  the  current  at  34.5  volts  was  527  times 
as  great  as  the  current  in  the  opposite  direction  under  the 
same  voltage.  In  another  case  at  30  volts  the  current  in  one 
direction  was  4000  times  the  current  in  the  opposite  direction 
under  the  same  voltage.  On  account  of  this  unilateral  conduc- 
tivity carborundum  may  be  used  for  rectifying  alternating  cur- 
rents. As  the  current  increases,  the  efficiency  of  rectification  de- 
creases. A  specimen  platinized  on  both  sides  has  a  smaller 
efficiency  of  rectification,  but  a  much  lower  resistance  than  a 
piece  not  platinized.     Though   the.  efficiency   of   rectification   is 


iess  with  the  platinized  specimen,  the  excess  of  one  current 
over  the  other  for  a  given  voltage  is  much  greater  with  ihe 
platinized  specimen  on  account  of  its  low  resistance.  Carbor- 
undum may  be  used  in  this  way  to  adapt  an  ordinary  direct- 
current  measuring  instrument  to  the  measurement  of  alternat- 
ing currents.  The  utility  of  these  crystals  for  this  purpose 
will  depend  upon  their  permanence  and  constancy  when  sub- 
mitted to  long  continued  use.  For  this  purpose  long  runs  are 
at  present  being  made.  An  alternating  voltmeter  making  use 
of  carborundum  as  the  rectifying  substance  has  stood  satis- 
factory tests  for  several  weeks.  The  crystal  is  put  in  a  metal- 
lic clamp  enclosed  in  a  tube  containing  oil,  and  is  used  with  a 
delicate  milliammeter,  with  a  scale  of  100  divisions,  each  di- 
vision being  3.92  x  10.6  amperes.  Shunt  and  series  resistances 
as  shown  in  Fig.  3  are  used.  When  these  resistances  are  prop- 
erly chosen  the  scale  of  the  instrument  used  as  an  alternating 
voltmeter  will  be  nearly  uniform  over  a  wide  range,  or  if  de- 
sired the  readings  for  the  small  voltages  may  be  spread  out 
instead  of  being  compressed  as  in  the  ordinar>'  alternating 
voltmeters.  By  dispensing  with  some  of  the  series  resistance, 
or  by  changing  the  shunts,  it  is  possible  to  give  the  instrument 
a  multiple  scale.  Calibration  curves  for  the  instrument  are 
shown  in  Fig.  4.  Curve  I  shows  the  reading  of  the  direct- 
cnrrent  instrument  for  different  alternating  voltages,  the  instru- 


T 

z 

^^          ^^ 

-/       ^^' 

7         .^ 

7         ^'^ 

y      -^-^ 

^    ^^ 

Z    y 

ski,  Jl  i  1  »  »  Jo  i  1).  i»  .L  .L 

Fit.    4. — CAUUKATIOX    ClRVtS. 

ments  being  provided  with  the  shunt  and  series  resistances 
shown  in  Fig.  3.  Curve  II  is  the  corresponding  calibration 
curve  without  the  10,130  ohms  series  resistance.  Both  of  the 
curves  are  nearly  straight  above  20  volts.  When  it  is  desired 
to  measure  voltages  smaller  than  those  given  above,  a  step-up 
transformer  may  be  used  to  raise  the  voltage  of  the  alternating 
circuit.  On  account  of  the  high  resistance  of  Ihe  carborundum 
the  factor  of  transfi.rmatinn  may  be  very  great,  so  that  the 
primary  of  the  transformer  m.iy  be  nf  such  small  resistancj 
that  its  infrofluction  into  a  circuit  will  not  materially  modify 
the  conditions  of  Ihe  circuit.     In  a  telephone  line  a  transformer 


of  this  kind  might  quite  accurately  replace  one  of  the  trans 
formers  between  the  talking  and  listening  circuits  of  the  line. 
Very  feeble  currents  may  be  measured  in  this  way,  and  many 
experiments  on  resonance  in  telephone  circuits  may  be  per- 
formed. An  explanation  is  given  of  the  adaptability  of  car- 
borundum for  electric  wave  detectors.  Besides  carborundum 
a  number  of  other  crystals  have  the  same  property. — Phys. 
Kcz'ie'iV,  July. 

Alternating-Current  Galvanometer. — A.  H.  Taylor. — The  in- 
strument discussed  in  this  paper  is  really  a  shunt-circuit 
dynamometer  with  a  laminated  iron  core.  Or,  it  is  an  ordi- 
nar3'  D'Arsonval  having  a  laminated  iron  core  separately  ex- 
cited by  a  current  drawn  from  the  same  source  as  the  alter- 
nating current  to  be  detected.  Since  the  moving  coil  hangs  in 
an  alternating  field,  it  must  either  not  be  wound  on  a  copper 
frame,  or  else  the  reaction  of  the  frame  (due  to  eddy  currents) 
must  be  compensated  for  after  the  manner  of  Stroud  and 
Oates,  who  used  this  method  of  controlling  the  initial  equilib- 
rium position  of  the  moving  coil.  A  more  satisfactory  method 
vi  control  is  the  one  devised  by  Terry.  Providing  that  the 
suspensions  are  not  too  heavy,  they  have  in  general  but  little 
to  do  with  the  initial  position  of  the  coil  when  the  field  current 
is  on,  since  the  induced  currents  in  the  coil  react  upon  the  field 
in  such  a  way  as  to  produce  a  torque  whose  direction  depends 
on  whether  the  induced  current  leads  or  lags  with  respect  to 
the  induced  e.  m.  f.  To  use  the  galvanometer  as  a  detector 
of  alternating  current,  it  must  be  permanently  connected  to  the 
circuit.  If  the  coil  is  too  stable  in  the  first  position,  with  its 
plane  parallel  to  the  field,  it  must  be  shunted  with  a  capacity 
whose  effect  may  be  regulated  by  a  resistance  in  series  with 
ihe  same;  if  the  coil  turns  its  plane  perpendicular  to  the  field, 
it  must  be  shunted  with  a  resistance.  Hence,  on  any  but  a 
vcrj'  low-resistance  external  circuit,  the  control  circuit  may  be 
regulated  very  easily  so  that  the  coil  is  not  constrained  by  its 
own  induced  currents.  Then  the  current  to  be  detected  is  ap- 
plied to  the  external  circuit,  and  produces  its  effect  as  in  any 
galvanometer.  This  galvanometer  is  especially  useful  as  a  sen- 
sitive instrument  for  the  detection  of  alternating  currents  in 
bridge  work,  and  it  has  the  great  advantage  of  being  applicable 
to  commercial  circuits  of  ragged  wave  form  and  inconstant 
frequency. — Phys.  Review,  July. 

Capacity  and  Power  Factor  of  Condensers. — F.  W.  Grover. — 
.\n  abstract  of  a  Physical  Society  paper.  In  a  condenser  hav- 
ing absorption,  the  angle  of  phase  difference  between  the  cur- 
rent and  the  electromotive  force  is  less  than  90  degrees  by  a 
small  angle  6,  the  power  factor  being  equal  to  sin  9.  The 
.LUthor  describes  four  methods  for  simultaneously  measuring 
the  capacity  and  the  power  factor  of  a  condenser.  These  meth- 
ods have  been  applied  for  testing  a  large  number  of  condensers 
.It  frequencies  lictwcen  30  and  1000.  For  good  mica  con 
densers  the  angles  8  may  be  as  small  as  o'  30"  and  as  large  as 
4'.  Poorer  mica  condensers,  especially  if  their  capacity  is  small, 
may  give  values  of  6  as  large  as  30'  or  even  more.  Good 
condensers,  with  a  paraffined  paper  for  a  dielectric,  have  a 
value  of  from  5'  to  20' ;  in  poor  telephone  condensers,  angles 
as  large  as  10  degrees  have  been  observed.  For  all  the  mica 
condensers  examined  the  angle  9  diminishes  slowly  as  the 
frequency  rises.  The  same  result  was  observed  with  all  the 
poorer  paper  condensers,  but  with  some  of  the  better  paper 
condensers  the  effect  was  in  the  opposite  direction.  The 
changes  are  all  greater  than  in  Ihe  case  of  mica  condensers. 
.\bove  20  degrees  the  powdr  factor  increases  with  rise  of 
temperature  both  in  mica  and  in  paper  condensers,  the  effect 
being  small  for  the  former  and  very  large  for  some  of  the 
poorer  paper  condensers.  Since  Ihe  power  factor  depends 
primarily  on  the  absorption,  the  leakage  having  but  a  small 
eflfect.  the  value  of  the  power  factor  gives  a  relative  indi- 
cation of  the  magnitude  of  those  effects  which  depend  on 
absorption,  viz.,  residual  charges,  change  of  capacity  with  the 
frequency,  dependence  of  the  apparent  capacity  on  Ihe  time 
of  charge  and  discharge,  etc. — Phys.  Ret'ieu;  July. 

Variations  of  Standard  Resistances. — E.  B.  Rosa  and  H.  D. 
Hahcock. — .^n   abslraci   of   a    Physical    Society   paper.     In   the 
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course  6i  an  cxlcndcd  investigation  on  the  ratio  of  the  electro- 
magnetic to  the  electrostatic  units  carried  out  at  the  Bureau 
of  Standards  in  Washington,  it  was  found  that  all  the  resist- 
ances employed  had  a  higher  value  at  the  same  temperature 
in  summer  than  in  winter,  the  change  being  a  gradual  drift 
upward  from  early  spring  to  midsummer,  followed  by  a  steady 
drift  to  the  same  minimum  in  the  winter.  The  amplitude  of 
the  change  was  of  course  small,  varying  from  15  to  25  parts 
in  100,000,  but  far  too  large  to  be  neglected  in  precision  work. 
This  variation  was  found  to  be  due  to  the  effect  of  atmospheric 
humidity  on  shellacked  coils  of  manganin  wire.  The  cause  of 
llic  increase  of  resistance  appears  to  be  the  stretching  of  the 
wire  due  to  the  shellac  expanding  as  it  absorbs  moisture.  On 
drying  out  in  a  dryer  atmosphere  the  shellac  and  the  wire  em- 
bedded in  it  contract  to  their  original  volume  and  the  resist- 
ance fall  to  its  original  value.  A  new  form  of  sealed  resistance 
standards  is  being  developed. — Phys.  Review,  July. 

Switchboard  Connections  of  Wattmeters  and 

Watt-Hour  Meters  for  Measuring  Power 

and  Energy  in   Polyphase  Circuits. 

\W   Paul  MaiG.mia.n. 

-A.  simijlificd  description  of  the  various  methods  employed  in 
measuring  polyphase  power  and  energy  by  means  of  switch- 
board meters  and  directions  for  locating  errors  in  connections 
will  be  of  use  to  many  who  are  unfamiliar  with  the  practice  of 
the  principal  electric  companies. 

It  has  been  the  e.xpcrience  of  tlie  writer  that  appro.ximately 
90  per  cent  of  the  outside  troubles  which  the  manufacturer  has 
to  deal  with,  otherwise  known  as  "'kicks."  have  been  traced  to 
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errors  in  connections,  the  watt-hour  meters  themselves  being 
at  fault  approximately  in  only  10  per  cent  of  the  cases  re- 
ported. Therefore,  it  follows  that  it  would  be  well,  in  all 
cases  where  the  operation  is  not  satisfactory,  to  look  into  the 
connections  before  blaming  the  meters  or  the  meter  trans- 
formers. 

Single-phase  measurements  being  familiar  to  all,  will  not  be 
dwelt  upon  further  than  to  say  that  if  the  indications  are  re- 
versed, either  the  voltage  or  the  ciirretu  leads  should  he 
reversed. 

For  polyphase  work,  it  is  reconunended  never  to  use  single- 
phase  meters.  If  one  single-phase  meter  is  used,  even  with  a 
"Y  box,"  the  readings  are  dependent  directly  on  the  balancing 
of  the  load  equally  between  the  phases,  any  unbalancing  pro- 
ducing an  error  in  proportion.  It  is  futile  to  assume  that  any 
polyphase  circuit  will  be  balanced.  F.ven  when  operating  only 
an  induction  motor  or  a  synchronous  motor,  it  is  possible  to 
have  a  violent   unbalancing,   due  to  a  voltage   unbalancing  of 


the  line.  A  case  came  to  the  writer's  notice  where  a  single- 
phase  meter  on  a  Y  box  connection  to  a  three-phase  motor 
circuit  actually  reversed,  due  to  a  reversal  of  the  tlow  of  energy 
in  only  one  phase  of  the  induction  motor,  caused  by  a  lower 
voltage  on  that  phase  than  on  the  others. 

When  two  wattmeters  are  used  to  measure  power  in  a  poly- 
phase circuit,  their  readings  must  be  added  to  obtain  the  true 
power,  and,  moreover,  on  three-phase,  a  special  set  of  connec- 
tions must  be  used  involving  three  series  transformers  and  a 
voltage  transformer  having  a  mid-voltage  secondary  loop.  Such 
an  arrangement  will  be  found  much  more  expensive  than  a 
polyphase  meter. 

The  modern  polyphase  wattmeter  consists  of  two  single-phase 
wattmeters  with  a  common  shaft.  When  properly  connected, 
registration  is  correct  under  all  conditions  of  unbalancing  or 
low  power  factor.  It  is  equally  correct  on  either  single-phase, 
two-phase,  three-phase  three-wire,  three-phase  four-wire,  or 
three-phase  si.x-wire.  Thus  it  may  always  be  calibrated  on 
single-phase  for  use  on  any  polyphase  circuit. 

The  diagrams  in  the  following  explanations  are  schematic 
only,  and  do  not  show-  the  actual  appearance  of  the  instruments. 
In  Figs.  8,  9  and  10  are  shown  several  instruments  as  they 
actually  appear,  without  any  connection  to  outside  circuit,  how- 
ever. From  the  diagrams  and  the  actual  instruments  the  exact 
connection  is  readily  determined  for  an  actual  meter. 

METEKl.NG     POWER     I.V     TWO-PHASE     CIRCUITS     WITH      TWO     SINGLE- 
PHASE   WATTMETERS. 

Two  wattmeters  connected  as  shown  in  Fig.  1  may  be  used 
to  measure  the  power  in  a  two-phase  circuit.  In  making  con- 
nections care  must  be  exercised  to  see  that  the  voltage  leads  are 
connected  to  the  proper  phases.  If  it  is  inconvenient  to  trace 
the  connections,  a  voltmeter  may  be  used  to  insure  that  the 
voltage  is  not  taken  "across  phases."  By  this  test  the  voltage 
across  a-b  or  across  c-d  should  be  the  normal  e.  m.  f.  of  the 
system,  and  the  voltage  across  a-c,  b-c,  a-d  or  b-c  should  be 
i:ero,  if  the  system  is  not  "inter-connected."  If  the  system 
under  test  is  interconnected,  the  voltage  across  a-c,  a-d  or 
b-c  should  be  70.7  per  cent  of  the  normal  voltag?. 

If  cither  meter  shows  reverse  reading,  the  voltage  leads 
should  be  reversed ;  if  the  meters  read  incorrectly  and  show  a 
uniform  reading  at  all  times  of  the  day,  the  probabilities  are 
that  the  voltage  circuits  are  interchanged.  Under  these  condi- 
tions of  connections  to  the  wrong  phase,  its  voltage  being  dis- 
placed 90  degs.,  the  meter  would  only  measure  the  wattless 
component  of  the  apparent  power. 

If  a  polyphase  meter  is  used  to  measure  the  power  in  a  two- 
phase  circuit,  the  above  considerations  still  hold  true,  the  con- 
nections being  as  shown  in  diagram  Fig.  2. 

These  methods  presuppose  that  no  power  is  taken  from  across 
pliases.  If,  however,  there  exists  between  the  phases  a  load 
that  is  to  be  measured,  a  different  arrangement  is  necessary,  as 
the  ordinary  two-phase  connection  would  not  take  account  of 
loads  between  any  two  lines  not  having  series  transformers. 
To  measure  the  power  properly  when  load  is  drawn  across 
phases  it  is  necessary  to  connect  a  series  transformer  in  each 
line,  as  shown  in  Fig.  3.  To  prove  that  this  method  is  correct, 
the  following  case  is  assumed  in  which  the  voltage  is  100  volts 
per  phase  (therefore,  70.7  volts  between  adjacent  leads)  and  the 
series  transformers  are  wound  for  a  primary  of  1000  amperes 
and  a  secondary  of  5  amperes.  Assuming  that  the  wattmeter 
series  coils  are  wound  for  10  amperes,  it  will  be  seen  at  once 
that  the  proper  calibration  would  be  10  amperes  X  100  volts  (or 
1000  watts)  in  each  phase  of  the  wattmeter,  for  a  single-phase 
load  equalling  1000  amperes  X  100  volts  X  2.  or  200  kilowatts 
on  the  meter's  dial. 

.\  load  of  1000  amperes  at  100  volts  and  100  per  cent  pcwir 
factor,  or  100  kilowatts  between  wires  A-A'  will  act  upon  the 
wattmeter  as  follows  : 

.\s  one  series  coil  is  carrying  10  amperes  and  one  voltage  coil, 
too  volts  and  the  time-phase  displacement  between  the  current 
and  the  voltage  to  which  the  voltage  coils  are  connected  is 
(assuming  100  per  cent  power  factor)  zero,  the  watts  will  equal 
too  X  10  or  1000.  which  equals  too  kilowatts  on  the  dial.    This 
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result  is  in  accordance  with  the  calibration  and  is  correct. 
(Xote:  Under  the  above  conditions  one  set  of  series  coils  is 
carrying  no  current.) 

A  load  of  1000  amperes  between  wires  A-B.  at  70.7  volts, 
and  100  per  cent  power  factor,  or  70,7  kilowatts,  will  act  upon 
the  wattmeter  as  follows : 

Each  series  coil  will  carry  5  amperes,  which  is  displaced  in 
phase  45  electrical  time-degrees  from  the  voltage  impressed  upon 
the  voltage  coils,  which  is  lOO,  thus  5  X  100  X  cos.  45  degs.  equals 
35J-5.  whence  the  meter  will  indicate  according  to  the  calibration 

353-5 
X  200  equals  70.7  kilowatts,  which  is  correct.    Hence,  it 

1000 
will  be  seen  that  any  distribution  of  the  load  will  be  correctly 
metered  by  this  method. 

THREE-WIRE    THREE-PHASE    CIRCUITS. 

Power  in  the  three-wire  three-phase  system  may  be  correctly 
measured  by  means  of  two  single-pliase  meters  connected  as 
shown  in  Fig.  4. 

.Assuming  a  balanced  load  of  1000  amperes.  100  volts,  100  per 
cent  power  factor  with  1000/5  series  transformers.  The  total 
power  will  be  equal  to  that  in  three  single-phase  circuits  whose 
currents  are  the  line  currents  and  whose  voltages  are  the  Y 
voltages   of   the   system,   it   being   noted   that    at    100   per    cent 


Hr,.     2. — COXXECTIONS     FOR     MEASIRI.VG     POWER     I.N     A     TWOPHASE 
CIRCUIT    WITH    A    PULVPIIASE    WATTMETER. 

power  factor,  the  time  angle  between  the  line  currents  and  the 
A  voltages  or  voltages  between  the  lines  is  30  degs.  in  a  three- 
phase  system  and  that  the  Y  voltages  are  57.7.  Hence  the 
power  is  1000  X  57/  X  3  equals  173.2  kilowatts. 

The  meters  are  calibrated  as  for  single-phase:  that  is,  5  am- 
peres, 100  volts,  500  watts  on  the  coils  equals  1000  X  100  or 
100  kilowatts  registered.  With  100  per  cent  power  factor, 
meters  A  and  B  will  have  in  their  coils  5  amperes  X  100  volts 
•    cc;.  30  degs.,  equals  433  watts,  which  will,  of  course,  indicate 

X  100  kilowatts  or  86.6  kilowatts.     Hence,  the  total  read- 

500 

inu  of  the  two  meters  will  be   173.2  kilowatts. 

It  will  be  noted  thai  if  the  power  factor  is  less  than  unity 

IK-  angle  of  lag  must  be  taken  account  of  in  addition  to  the 
30  electrical  time-degrees  of  normal  lag  between  the  current  and 
the  voltage.  Thus,  at  50  per  cent  power  factor,  the  extra  angle 
of  lag  (that  is,  the  angle  of  lag  between  the  Y  currents  and  the 
Y  voltages)  is  60  lime-degrees.  Hence  the  total  power  is 
>oo  >  57.7  X  COS.  60  degs.  X  3  =  X6.6. 
In  the  coils  of  meter  A  there  will  he  ^^amperc*  Xioo  volts  X 

■  )S.  90  dogs.  =0,  and  it  will  thus  indicate  o.  Meter  B  will  have 
in  its  coils  5  amperes  X  100  volts  X  cos.  —  ,io  degs.  =  43.1 
watts,   which   will,   of   course,   give   a   reading  on   the   dial   of 

—  /  100  or  86.6  kilfiwalls      Hence,  it  is  seen  that  in  the  case 
-'» 

fit  a  load  at  50  per  cent  power  factor,  meter  .\  registers  o, 
meter  B  registers  the  total  power,  the  sum  of  the  two  readings 
bring  the  correct  power,  a'^  boffin- 


It  should  be  noted  that  when  the  power  factor  becomes  less 
than  50  per  cent,  meter  B  registers  more  than  the  total  power, 
and  meter  A  registers  backward  an  amount  sufficient  to  inake 
the  total  power  indicated  still  correct. 

It  can  readily  l)e  shown  by  a  specific  example  that  no  amount" 
of  unbalancing  can  give  any  error  in  the  total  readings,  which 
will  always   represent  the  true  power. 

It  is  interesting  to  note  in  this  connection  that  on  a  balanced 


FIG.  3. — CO.NXECTIOXS  FOR  MEASURI.NC  POWER  I.\  A.N    I.NTERCOX  .VECT- 
ED  TWO-PHASE  CIRCUIT  BY   MEANS  OK  A  POLYPHASE   WATTMETER. 

load,  a  comparison  of  the  two  wattmeter  readings  gives  an 
indication  of  the  power  factor  of  the  system,  as  shown  in  the 
accompanying  table : 


Ratio. 


iver  Factor 


Ratio. 


Power  Factor. 
So 
-3 
6s 


There  have  been  many  ways  devised  to  prevent  the  ratios  of 
the  readings  varying  with  the  power  factor,  among  which  may 
be  noted  : 

1. — Connecting  the  series  coils  of  the  wattmeters  to  two  series 
transformers  in  parallel,  the  primaries  of  the  transformers  be- 


lu  Li).i  1 

FIG.    4. — CONNECTIOXS    FOR    .MEASIRENG    IIIWKR    IN     A    THREE-PHASE 

CIRCUIT   IIV    MEANS  OF   TWO  SINGLE-PHASE   WATT.METERS. 

ing  in  different  phages.  The  phase  of  the  resultant  secondary 
current  in  the  meter  will  thus  be  displaced  by  ,?o  time-degrees 
from  its  normal  lime-phase  position  with  reference  to  the  volt 
age,  thus  preventing  the  reversal.  The  voltage  coil  of  one  of 
the  wallnielers  is  connecled  from  one  line  to  the  middle  point 
of  a  voltage  transformer  connccte<l  across  two  of  the  lines,  thus 
shifting  the  phase  of  the  voltage  coil  by  ,10  electrical  time  de- 
grees. 
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2. — The  use  of  a  "Y  box"  so  as  to  connect  the  voltage  coils 
from  the  lines  to  an  artificial  neutral  point.  If  one  single- 
phase  wattmeter  is  used  for  either  of  the  above  methods,  the 
readings  depend  upon  the  balance  of  the  system,  as  before  ex- 
plained. If  more  than  one  wattmeter  is  used,  two  or  more  read- 
ings must  be  taken,  thus  increasing  the  chance  of  error,  in  ad- 
dition to  increasing  the  cost  and  the  inconvenience. 

3. — Mechanically  connecting  the  two  wattmeter  elements  and 
mounting  them  in  the  same  case,  to  operate  a  common  dial. 

This  method,  known  as  the  "polyphase  wattmeter  method,"  is 
the  only  one  which  has  proven  thoroughly  satisfactory.     The 


KKi.      6. — POLYPHASE      WATTMETER      IN      THKEE-PII ASE,      FOUR-WIRE 
CIRCUITS    WITH    SERIES    TRANSFORMERS. 

common  shaft  or  other  mechanical  connection  adds  the  readings 
of  the  two  wattmeter  elements  automatically,  thus  preventing 
a  reverse  reading  unless  the  total  power  actually  reverses  its 
sign.  The  readings  of  a  well-designed  polyphase  meter  are 
strictly  independent  of  the  power  factor  or  the  unbalancing  of 
the  system,  and  it  will  read  correctly  on  either  single,  two,  or 
three-phase,  if  properly  connected  to  the  circuit.  To  secure  the 
above  results,  it  is  important  that  the  design  of  the  meter  be 
such  that  one  element  does  not  affect  the  other  inductively. 
Thus  the  older  polyphase  meters  made  with  two  electromagnets 
driving  a  common  disk  are  very  much  inferior  to  the  designs 
employing   two   separate   disks   or   drums   on   the   same   shaft. 


FIG.      5.  —  THREE-PHASE      WATT- 
METER    CONNECTION. 


'. — VOLTAGE    AND     CURRENT 
RELATIONS. 


The  connections  for  measuring  the  power  in  a  three-phase 
three-wire  system  by  means  of  a  polyphase  wattmeter  are  as 
shown  in  Fig.  5. 

It  is  important  for  the  connections  to  be  correctly  made. 
With  some  makes  of  meters  or  of  series  or  voltage  trans- 
formers it  occurs  that  the  leads  are  not  properly  brought  out, 
thus  necessitating  a  variation  from  the  diagram  of  connections 
furnished.  Some  manufacturers  now  mark  one  primary  and 
one  secondary  lead  with  corresponding  symbols,  indicating  simi- 
lar "polarity."  Frequently  the  leads  are  threaded  through  con- 
duits, or  they  may  be  hard  to  trace  for  other  reasons.  The 
following  simple  test  should  determine  whether  the  connections 
have  been  properly  made : 


The  connections  should  be  tested  when  the  load  is  on,  and 
the  power  factor  is  higher  than  50  per  cent.  First,  the  voltage 
at  the  shunt  binding  posts  3-4  should  be  1.73  times  that  on  1-3 
and  2-4,  and  the  voltage  should  be  zero  on  1-2.  If  voltage  3-4 
is  equal  to  1-3  and  2-4,  one  of  the  voltage  transformers  must 
be  reversed.  Second,  the  series  transformer  in  only  the  line 
to  which  the  voltage  transformer  B  is  connected  (not  the  line 
common  to  both  voltage  transformersj  should  have  both  of 
its  leads  brought  to  7-8,  and  the  series  transformer  in  only 
line  to  which  voltage  transformer  A  is  connected  should  have 
both  of  its  leads   attached  to  5-6.     Third.     One   series   trans- 


HG.    8. — POLYPHASE    INDICATING    WATTMETER,    SWITCHBOARD    TYPE. 

former  should  be  disconnected  at  a  time  and  the  meter  should 
in  each  case  read  forward,  the  power  factor  being  over  50  per 
cent.  If  it  reads  backward,  reverse  the  terminals  of  the  series 
transformer  which  causes  a  backward  reading. 

FOUR-WIRE  THREE-PHASE  WATTMETER  CONNECTIONS. 

When  a  polyphase  wattmeter  is  to  be  used  on  a  four-wire 
three-phase  circuit,  the  connections  must  be  such  as  to  take  ac- 


uii±[ii±iJ 


FIG.   9. — RECORDING   WATTMETER. 

count  of  power  drawn  either  across  phases,  or  from  any  phase 
to  the  neutral,  under  all  conditions  of  unbalancing  or  power 
factor.  This  result  is  obtained  by  using  connections  to  the  volt- 
age coils  from  two  of  the  lines  to  the  neutral  instead  of  to  the 
third  phase  as  usual  in*  ordinary  three-phase  circuits,  and  a  third 
series  transformer  is  connected  to  take  account  of  the  current 
between  the  third  line  and  the  neutral  or  "ground."  The  con- 
nections to  the  extra  series  transformer  are  shown  in  Fig.  6. 
It  is  exceedingly  important  for  the  connections  to  be  exactly 
correct,  otherwise  the  meters  will  not  read  correctly. 

Assume  a  three-phase,  four- wire  circuit  with  1 00  volts  to  the 
neutral,  and  1000  5  ampere  series  transformers.  The  standard 
calibration   is   such   that   100  volts,   5   amperes,   and  500  watts 
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(both  sets  of  coils  on  single-phase)  registers  as  200  kilo- 
watts. When  there  is  a  load  of  1000  amperes  in  each  line,  a 
total  load  of  1000  X  100  X  3,  or  300  kilowatts  is  obtained.  In 
each  series  coil  the  resultant  of  the  two  5-ampere  currents  in 
the  series  transformer  secondaries,  120  degs.  apart  in  time- 
phase,  is  8.66,  which  will  be  30  degs.  out  of  time-phase  with 
the  voltages  (assuming  100  per  cent  power  factor).  See  Fig.  7. 
Hence,  each  electromagnet  of  the  wattmeter  will  be  subjected 
to  8.66  amperes  X  100  volts  X  cos.  30  degs.,  or  750  watts. 
Hence    the    registration   will   be    (from   the   calibration   given) 

750 
X  200,  or  300  kilowatts,  which   is  correct.     It  can   readily 

500 

be  shown  by  an  example  that  no  amount  of  unbalancing  can 
afifect  the  accuracy  of  the  reading. 

In  order  to  test  the  connections,  there  should  be  a  load  on 
and  the  power  factor  should  be  higher  than  50  per  cent.  First, 
the  voltage  at  the  shunt  binding  posts  3-4  should  be  1.73  times 
that  at  1-3  and  2-4,  and  it  should  be  zero  at  1-2.  If  the  voltage 
3-4  is  equal  to  1-3  and  2-4,  the  terminals  of  one  of  the  voltage 
transformers  must  be  reversed.  Second,  the  series  transform- 
er, in  the  same  line  to  which  voltage  lead  4  is  connected,  should 
have  both  of  its  leads  brought  to  7-8,  and  the  series  transformer 
in  the  line  to  which  the  voltage  lead  3  is  connected  should  have 
both  of  its  leads  attached  to  5-6.  Third,  all  three  series  trans- 
formers  should  be  disconnected  by  opening  one  lead  of   each 


FIG.     ip. — POLYPHASE    WATT-HorR     METER.    SWITCHBOARD    TYPE. 

at  points  D,  between  the  transformer  and  the  point  where  the 
secondary  wire  connects  to  another  transformer  (not  between 
the  junction  point  of  the  transformers  and  the  meter).  The 
meter  will  then  read  zero.  One  series  transformer  at  a  time 
should  then  be  reconnected  in  succession  and  the  meter  in  each 
case  should  indicate  forward.  If  it  indicates  in  the  reverse  di- 
rection (the  power  factor  being  over  50)  the  leads  at  the  series 
transformer  terminals  should  be  reversed.  When  all  three  of 
the  phases  thus  cause  the  meter  to  read  forward,  the  connec- 
tions arc  correct. 

The  above  remarks,  although  applying  to  wattmeter  connec- 
tions and  power  measurements,  are  directly  applicable  to  the 
connections  used  with  watt-hour  meters  for  measuring  the 
energy  transmitted  over  polyphase  circuits. 


New  Type  of  Incandescent   Lamp. 

Since  the  introduction  of  the  mercury  vapor  lamp,  and  its 
adoption  in  commercial  work  generally,  various  attempts  have 
been  made  to  combine  with  it  the  incandescent  lamp  in  such  a 
manner  that  the  color  of  the  vapor  light  would  be  corrected  to 
a  certain  extent,  at  the  same  time  retaining  its  economy.  What 
seems,  however,  to  be  a  distinct  new  departure  is  found  in  the 
curious  lamp  of  which  a  sketch  is  herewith  shown.  The  lamp 
is  a  L'-shapcd  lube,  both  ends  nf  the  tube  entering  the  brass 
cap  or  socket  and  being  hchl  there  by  plaster  of  paris.  The 
carbon  filament  is  also  of  the  sami-  shape  and  one  end  is  car- 
ried into  each  tube,  with  the  regular  leading-in  wire;  and  the 
loop  is  anchored  at  the  bottom.  When  cold,  a  small  button 
of  mercury  is  seen  at  the  bottom  of  the  lamp,  but   after  the 


filament  has  been  burning  long  enough,  the  mercury  becomes 
vaporized  and  there  is  thus  secured  a  direct  combination  of  the 
two  methods  of  illumination  at  the  same  time,  in  what  is  said 
by  the  German  inventor  to  be  a  very  effective  hianner.  Data 
as  to  ecotiomy,  life,  etc.,  are,  however,  not  yet  forthcoming. 

The  lamp  is  s  ins.  over  all  in  length,  with  a  2-in.  brass  cap 
extending    well    down    over    the    tube.      The    lamp    is    almost 


COMBINATION    FILAMENT    AND    MERCURY-VAPOR    LAMP. 

exactly  ij^  ins.  in  width,  and  each  leg  of  the  U  is  about  Y^  in. 
in  diameter.  As  will  be  noted  there  is  considerable  space  be- 
tween the  glass  legs.  The  lamp  is  tipless.  It  will  be  interest- 
ing to  see  whether  this  type  makes  its  way  into  practice. 


Lectures  on   Illumination. 

Members  of  tlic  engineering  department  of  the  Holophane 
Company  delivered  during  the  past  season  no  less  than  98  lec- 
tures on  illumination.  These  illustrated  lectures  have  attracteil 
much  interest  from  electric  light  and  gas  companies,  for  the 
benefit  of  whose  solicitors  and  customers  they  are  generally 
given.  The  lectures  treat  of  the  fundamental  principles  of 
illumination  broadly,  combining  primary  instruction  in  the  prac 
tical  engineering  of  light  with  nontechnical  expositions  of 
good  and  bad  practice  of  the  art. 

Of  the  lectures  given  last  season,  Mr.  Lansingh  delivered  21. 
Mr.  Lauritzcn  8,  and  Mr.  Marshall  69,  the  latter  speaking  in 
all  of  the  principal  cities  of  the  Central  and  Western  States,  in 
a  tour  which  lasted  over  nine  monrhs,  during  which  he  traveled 
over  28,000  miles,  and  addressed  approximately  17,000  people. 
E^ch  lecture  was  given  under  the  auspices  of  the  local  gas  or 
electric  company  of  the  city  visited,  and  was  widely  advertised 
in  the  newspapers  by  write-ups  and  display  advertising,  the  lat- 
ter not  infrequently  runiiing  from  one-quarter  to  a  full  pagc 
and  continuing  several  days  previous  to  Mr.  Marshall's  ar- 
rival. Announcements  or  special  invitations  also  were  sent  (o 
technical  societies,  architects,  gas  and  electrical  engineers,  mer- 
chants, window  trimmers  and  others  whom  the  lighting  com 
pany  deemed  interested. 
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The  lectures  have  been  notably  successful  in  focusing  popular 
attention  upon  the  importance  of  the  subject  of  illumination, 
and  were  invariably  well  attended  by  people  whom  it  was  de- 
sirable to  interest.  The  greatest  practical  result  of  the  lec- 
tures, however,  lay  in  the  more  or  less  informal  after-meetings 
with  the  commercial  men  and  solicitors  of  the  several  com- 
panies, who  displayed  an  eagerness  and  desire  for  additional 
information  which  was  testimony  of  the  deep  interest  they  felt. 
.\'ot  infrequently  arrangements  were  made  for  a  series  of 
private  talks  with  the  solicitors,  these  talks  being  in  the  nature 
of  practical  lessons  in  illuminating  engineering,  continuing  sev- 
eral days.  On  a  number  of  occasions,  also,  Mr.  Marshall  was 
called  upon  to  act  in  his  capacity  of  consulting  illuminating  en- 
gineer  for  the  lighting  company. 

This  branch  of  the  Holophane  Company's  activities  is  a  dis- 
tinct departure  in  educational  work  along  the  lines  of  illuminat- 
ing engineering.  It  is  undertaken,  not  as  a  source  of  revenue, 
but  to  assist  those  vitally  interested — the  lighting  companies — in 
liringing  forcibly  to  the  attention  of  llicir  customers  and  sales- 
men the  importance  and  mutual  advantage  of  good  illumina- 
tion. The  lecture  system  will  be  continued  the  coming  season, 
and  applications  from  lighting  companies  interested  will  re- 
ceive the  attention  of  the  Holophane  Company. 


The   Canadian   Electrical   Exhibition. 

The  exhibition  held  this  week  in  the  Drill  Hall,  at  Montreal, 
is  the  first  of  its  kind  ever  held  in  the  Dominion  except  that 
given  some  years  ago  in  Montreal  under  the  auspices  of  the 
Xational  lilectric  Light  Association,  and  reflects  great  credit 
upon  the  men  responsible  for  it,  notably  Mt.  \V.  McLea  Wal- 
bank  (president  of  the  E.xposition  Company),  Mr."  R.  S.  Kelsch 
(vice-president),  Mr.  J.  \V.  Pilcher.  of  the  Canadian  General 
Electric  Company  (secretary  and  treasurer)  :  Mr.  Henry  D. 
Bayne.  of  the  Canadian  Westinghousc  Company,  and  others  in- 
terested in  the  enterprise.  The  Drill  Hall  is  a  blaze  of  light,  the 
interior  has  been  literally  transformed  by  a  liberal  use  of 
Canadian  and  .'\nierican  flags,  and  the  decoration  scheme  of 
blue  and  white,  coupled  with  the  thousands  of  electric  lamps, 
makes  a  picture  full  of  brilliant  color.  The  booths  have  been 
attractively  arranged  and  a  uniform  style  is  maintained 
throughout. 

The  Canadian  Westinghousc  Company  has  an  especially  in- 
structive and  well  selected  exhibit,  including  meters,  motors, 
controllers,  fans,  etc.  The  whole  lighting  of  the  Drill  Hall 
was  entrusted  to  this  company,  and  the  Westinghouse  Nernst 
lamps  are  used,  which  give  a  soft,  mellow  light,  evenly  dis- 
tributed. One  of  the  chief  features  of  the  exhibit  is  the  1500-hp 
railway  type  generator,  manufactured  for  the  Montreal  Street 
Railway  Company,  which  will  lie  placed  in  the  new  power 
house  at  Hochelaga.  There  are  also  on  view  the  4000-hp  trans- 
former which  will  be  used  on  the  new  development  at  the 
Soulanges  Canal,  and  a  static  sign.  The  latter  has  a  potential 
of  45,000  volts,  and  lights  up  the  letters  of  the  name  "Westing- 
housc" in  vivid   flashes. 

There  are  a  great  many  exhibits  of  interest.  In  contrast  to 
many  of  the  other  exhibits  that  of  Allis-Chalmers-Bullock, 
Limited,  is  intended  more  for  the  engineer  and  student.  The 
company  shows  a  belted  alternator  with  a  direct-connected  ex- 
citer in  operation,  two  alternators  built  for  driving  by  water 
wheel,  one  unwound  and  the  other  partly  wound,  to  show  the 
method  of  fastening  the  (\<^(\  poles  and  windings :  an  engine- 
type  direct-current  generator,  which  can  also  be  used  as  an 
alternating-current  generator;  a  number  of  polyphase  induction 
motors  and  single-phase  self-starting  motors:  transformers  and 
other  apparatus  made  at  their  factory  in  Montreal.  On  a  siiiall 
scale  they  reproduce  the  electric  pump  which  has  been  in  opera- 
tion for  the  past  two  years  on  McTavish  Street.  The  capacity 
is  only  ;,fy).ooo  gals,  daily,  as  compared  with  5.000,000  gals, 
daily  by  the  city  pump,  but  the  unit  shows  clearly  the  method 
of  operation. 

The  electric  fountain,  with  the  multi-colored  rays,  has  elicited 


a  universal  chorus  of  admiration.  "The  man  behind  the  gun"' 
in  this  case  was  an  .\llis-Chalmers-Bullock,  Limited,  5-hp  in- 
duction motor  driving  a  small  Worthington  centrifugal  pump 
made  by  the  John  McDougall  Caledonian  Iron  Works  Com- 
pany, Limited. 

The  "process  of  manufacture"  is  always  interesting.  Real- 
izing this,  .-Mlis-Chalmers- Bullock,  Limited,  has  a  number  of 
girls  from  its  factory  and  shows  a  regular  w^inding  depart- 
ment, where  induction  motors  are  built  up  from  the  point 
where  the  wire  is  covered  until  they  are  ready  to  operate.  This 
is  not  only  one  of  the  most  interesting  features,  but  also  one 
of  the  most  instructive  to  many  of  the  visitors  to  the  exhibition. 

The  exhibit  of  the  Northern  Electric  &  Manufacturing  Com 
pany  attracts  attention.  The  company  is  showing  a  complete 
system  of  fire  and  police  alarms,  anrl  the  demonstrations  which 
are  made  at  frequent  intervals  with  the  fire-alarm  bell  cause 
the  horses  in  the  fire  station  located  in  the  Drill  Hall  to  champ- 
their  bits  and  grow  restive. 

Another  interesting  exhibit  is  that  of  Messrs  Babcock  & 
Wilcox,  whose  booth  is  tastefully  decorated,  and  who  have  a 
selection  of  their  water-tube  boilers  and  fittings  on  view.  The 
manager,  Mr.  H.  Wray  Weller,  is  especially  proud  of  a  re- 
markable steel  forging  which  forms  part  of  the  exhibit  and 
which  e.xcites  the  interest  and  admiration  of  every  man  who 
understands  the  difliculties  to  be  surmounted  in  making  such 
a  piece  of  metal. 

The  Packard  Electric  Company,  of  St.  Catherines,  has  one  of 
the  largest  and  most  attractive  exhibits  in  charge  of  Mr.  George 
C.  Rough,  and  in  connection  with  this  there  is  a  fine  display  of 
Jandus  interchangeable  arc  lamps,  gyrofans,  etc..  and  the  Jan- 
diis  automatic  regulator  for  alternating-current  series-connected 
arc  lamps. 

The  Crocker-Wheeler  Company  is  well  represented  in  the 
Packard  space  by  a  65-kw  direct-current  generator,  crane 
motors  and  controllers,  motors  and  a  large  ventilating  fan. 
and  the  .American  Instrument  Company  shows  a  line  of  its 
instruments  in  the   Packard  space. 

The  National  Electric  Lamp  .Association  is  represented  by 
its  Canadian  member,  the  Sunbejtm  Incandescent  Lamp  Com- 
pany, which  exhibits  all  kinds  of  incandescent  lamps  and  Holo- 
phane globes.     Mr.  E.  Irving  has  charge  of  this  exhibit. 

Mr.  Fred  Thomson,  of  Montreal,  keeps  a  crowd  constantly 
gathered  around  his  booth,  where  he  exhibits  a  number  of  in- 
teresting experiments,  which  mystify  the  public,  such  as  lighting 
a  large  incandescent  lamp  immersed  in  a  bowl  of  water  by- 
placing  the  bowl  upon  a  sheet  of  plate  glass  that  rests  upon 
an  induction  coil.  lie  also  exhibits  the  DeForesf  wireless  tele- 
graph apparatus. 

One  of  the  most  popular  of  the  exhibits  is  that  of  the 
Canadian  General  F.lectric  Company,  where,  in  addition  to  a 
representative  display  of  its  electrical  apparatus,  it  has  a 
space  fitted  up  as  "a  modern  kitchen."  Experienced  women  arc 
busy  cooking  and  distributing  little  tid-bits.  fudge,  coffee,  etc. 
and  in  another  corner  a  young  woman  is  industriously  engaged 
in  ironing  shirtwaists  with  an  electric  iron  and  explaining  the 
advantages  of  it  over  the  old-fashioned  fire-heated,  quickly 
cooled,  heavy  flatiron.  This  exhibit  is  sending  many  visitors 
home  with  well  defined  intentions  of  installing  electrical  heat- 
ing and  cooking  apparatus  in  their  homes.  The  other  part  of 
the  Canadian  General  Electric  Company's  exhibit  consists  of 
magnetite  arcs,  flaming  arcs  and  enclosed  arcs.  .\  mercury  arc 
rectifier,  motors,  luminous  radiators,  meters,  exide  batteries, 
its  own  types  of  Nernst  lamps,  electric  humidifier  ejecting  a 
fine  spray  of  water  to  keep  the  air  moist,  a  sewing  machine  run 
by  a  motor,  automobile  coils,  etc..  all  of  them  interesting  to  the 
general  public. 

The  Canadian  I'airbanks  Company  exhibits  Fairbanks  gas  en 
gines  belted  to  one  of  its  generators  and  one  of  its  pumps. 
Fairbanks  valves.  Pratt  &  Whitney  tools,  ^"alc  &  Towne  hoists. 
Norton  emery  grinders,  etc. 

The  Canadian  Pneumatic  Tool  Company  shows  a  full  line  of 
Duntley  electric  drills,  blowers,  grinders  and  buffers,  electri* 
hoists  and  a  '"magnetic  old-man,"  a  magnetic  ilevice  for  holdijii: 
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a  drill  in  place,  which  work  has  heretofore  been  clone  by  an 
old  man. 

The  Vulcan  Electric  Heating  Company,  of  Chicago,  has  its 
soldering  and  branding  irons  displayed  in  the  booths  of  the 
Sayer  Electric  Company,  R.  E.  T.  Pringle  Company  and  the 
Montreal  Electric  Light  &  Power  Company.  The  irons  are 
shown  in  actual  operation. 

The  Pringle  Company  also  exiiibits  D.  &  \V.  fuses,  bo.xes  and 
Deltabestou  wire,  the  Hubbard  specialties,  the'  Promctlieus  heat- 
ing apparatus,  the  Edison  specialties,  Moloney  transformers. 
Century  Electric  Company  motors.  .A.da!ns-Bagnall  arc  lamps. 
Beck  flaming  arcs,  and  a  full  line  of  the  Pringle  and  Ever- 
Ready  specialties. 

The  Robb  Engineering  Company  shows  a  50-kw  direct- 
connected  engine  and  generator  and  a  25-hp  vertical  engine. 

The  Montreal  Light,  Heat  &  Power  Company  occupies  a 
large  space  in  which  it  exhibits  electrically  driven  coffee 
grinders,  washing  machines,  meat  choppers,  heating  devices,  an 
electrically-driven  vacuum  pump  and  carpet  cleaner.  Benjamin 
clusters,  D'Olier  reflectors,  and  the  Marsh  Brothers  electric  ad- 
vertising signs  of  all  kinds,  many  of  which  are  fitted  with 
Hylo  Skedoodle  lamps.  In  this  space  the  Shelton  vibrator  is 
exhibited  and  visitors  are  given  a  few  moments  treatment 
gratis,  which  serves  to  keep  an  interested  audience  gathered. 

Munderloh  &  Company  e.xhibit  Helios  arc  lamps,  Whitney 
instruments,  Gladstone  Lalande  batteries,  Shedrick  irons  and  a 
line   of   Munderloh   electric   fi.xturcs. 

.\.  Roy  MacDonald  exhibits  mica  in  various  forms,  includ- 
ing a  tube  10  ft.  long,  2  ft.  in  diameter,  made  of  ij^-in.  mate- 
rial built  up  in  overlapping  sections  and  consisting  of  nearly 
5,000,000  pieces  of  (4-in.  sq.)  mica.  It  is  made  for  the  C  P. 
R.  Company. 

The  Locke  Insulator  Company  shows  a  very  attractive  and 
interesting  line  of  insulators  i>f  all  sizes,  bus-bars,  overhead 
line  material,  etc. 

.■\nierican  manufacturers  are  well  represented  in  the  John 
Forman  space.  This  e.xhibit  includes  Chase-Shawmut  cut- 
outs and  fuses,  Trumbull  service  bo.xes  and  combination 
switches  and  cut-outs,  .Alphaduct,  the  Sangamo  meters,  Ameri- 
can Electric  Company  heating  devices,  flalirons  and  soldering 
irons;  Partrick,  Carter  &  Wilkins  annunciators,  .\merican  trans- 
formers, Lima  insulators,  Gordon  batteries,  Clayton  &  Lambert 
torches  and  fire  pots.  Connecticut  telephones  and  switchboards, 
Crolton  storage  batteries,  Connecticut  and  Heinz  spark  coils. 
Stay-rite  spark  plugs,  etc. 

The  Montreal  Steel  Works  show  a  street  car  equipped  with 
their  own  make  of  trucks  and  Westinghouse  motors  fitted 
with  the  unit  switch  system  of  multiple  train  control. 

J.  A.  Dawson  &  Company  e.xhibit  the  Consolidated  Car 
Heating  Company  appliances;  E.  W.  Bliss  gears,  pinions  and 
pressing  machines:  Crouse-Hinds  Company  headlights;  .Albert 
&■  J.  M.  .-\nderson  trolley  bases;  Lord  Electric  Company  and 
Forest  City  bonds:  Vought-Berper  and  Stombaugh  guy 
anchors :  Keough  cord  grips ;  Mac.\llcn  Company  overhead 
material :  Sterling  varnish ;  Conch  telephones ;  Delaware  Hard 
Fiber  Company  products ;  Duby  brush  holders :  Duncan 
rosettes,  sockets,  lamp  guards,  etc.,  and  the  patented  J.  A. 
Dawson  Company  controllers  made  with  asbestos  board  parts. 
.\mong  the  other  exhibitors  are  .\luminum  Company  of  .Amer- 
ica, aluminum  cables  and  joints;  American  Conduit  Company, 
conduit  construction;  Bell  Telephone  Company  of  Canada,  tele- 
phone exchange:  Canadian  Buffalo  Forge  Company,  electric 
blowers,  etc.  ;  Cana<la  Electric  Company,  cloclric  and  gas  fix- 
tures; Cnnailian  Rand  Company.  Limited,  motor-driven  air  com- 
pressor; Dominion  Klectric  .Maiuifacturing  Company.  Limited, 
electrical  specialties,  conduit  fittings,  switches,  switchboards,  fix- 
tures; Dosscrt  &  Company,  soldorlcss  connectors  and  terminals 
for  wires  and  cables ;  Economical  Electric  Lamp  Company,  turn- 
down lamps:  Fibre  Conduit  Company,  fibre  conduit;  G.  M. 
Cicst,  conduit  construclif)n ;  Garth  Company,  fixtures  atul  fit- 
tings: I^urio  Si  Lamp,  models  of  I'.eliss  &  Morcoin  engines  for 
direct  connection;  LindeBrili~h  Refrigeration  Company, 
Limited,   motor  driven    refrigerating    machinr ;    Marconi    Wire- 


less Telegraph  Company,  sending  station  and  in  another  part 
of  the  hall  a  receiving  station;  Martel-Stew'art  Company,  Lim- 
ited, electric  signs;  Phillips  (Eugene  F.)  Electrical  Works, 
Limited,  wires  and  cables;  Sayer  Electrical  Company,  electri- 
cal supplies  and  novelties;  Stratton  Rotating  Engine  Company, 
rotary  engine  connected  to  dynamo;  Wire  &  Cable  Companj-, 
electrical  wires  and  cables. 

One  of  the  features  of  the  exhibition  is  the  large  sign  with 
the  dancing  skeleton  and  Jupiter  outlined  in  white  and  red  in- 
candescent lamps  operated  by  a  Dull  flasher. 

Tuesday  night  was  press  night,  and  there  was  a  special  car 
at  the  Windsor  Hotel  at  8  o'clock  to  convey  the  members  of 
the  fourth  estate  to  the  Drill  Hall.  While  the  numbers  were 
sparse  when  the  car  left  the  Windsor,  a  number  of  the 
representatives  of  the  city  press  were  at  the  hall  during  the 
evening  and  were  shown  the  various  exhibits  by  Mr.  W. 
McLea  Walbank,  the  president,  and  Mr.  Kelsch,  the  vice- 
president,  of  the  Exhibition  Company,  ably  assisted  by  Mr.  H. 
D.  Bayne,  the  Montreal  manager  of  the  Canadian  Westinghouse 
Company.  Later  the  party  were  entertained  at  an  informal 
supper,  the  piece  de  resistance  being  a  turkey  cooked  by  elec- 
tricity and  done  to  a  turn,  which  was  announced  by  Mr.  J. 
W.  Pilcher,  of  the  General  Electric  Company,  to  be  "the  first 
time  this  bird  had  been  cooked  by  electricity  in  the  Dominion." 
.\  number  of  speeches  were  made  and  an  enjoyable  evening 
spent  by  the  various  men  present.  The  Electric.\l  World  had 
the  distinction  of  being  the  one  electrical  paper  represented  at  ■ 
this   function. 

The  booth  of  the  Electrical  World  is  the  first  booth  on  the 
left  hand  side,  near  the  entrance,  and  our  frierids  are  invited 
to  make  it  their  headquarters  during  their  visit  to  the  expr, 
sition  and  convention. 


Commutator  Truing    Device. 

The  accompanying  illustration  represents  a  commutator  truing 
device  which  is  being  placed  upon  the  market  by  The  Patterson 
Tool  &  Supply  Company.  Dayton,  Ohio.  The  picture  shows  it 
to  be  a  simple  and  substantial  device,  and '  it  is  stated  to  be 
very  efTective  in  trimming  down  uneven  commutator  surfaces. 


Ill  Vll  K   lOK   TUI  IXt.  CO.MMITATOKS 


which  constitute  a  source  of  niucli  trouble  with  dynamos, 
through  sparking,  cic.  The  machine  is  especially  adapted  to 
use  on  large  dirccl-comiected  generators.  A  few  of  its  dimen- 
sions are  given  herewith;  Size  of  base,  7  ins.  x  12  ins.  x  I  in. 
thick;  diameter  of  split  column,  5  ins.;  diameter  of  swivel  stem. 
i}i  ins. ;  length  of  same,  7  ins. :  distance  from  floor  to  cro^s 
feed  handli-  when  down.  7.V4  ins. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 


THE  WEEK  I\  TRADE.— I  liL-  volume  of  business  was 
satisfactory,  exccediiij;,  in  many  sections,  the  activity  of  last 
year.  The  outlook  for  fall  is  bright,  there  being  a  demand  for 
goods  at  leading  jobbing  markets  as  a  result  of  more  favorable 
crop  conditions,  which  are  reported,  especially  from  Xorlh- 
western  and  Southwestern  centers.  Collections  show  improve- 
ment in  different  localities,  but  on  the  whole  they  are  still  slow. 
Cotton  reports  range  from  good  on  the  Atlantic  Coast  to  poor 
in  Texas,  the  latter  because  of  drought.  Foreign  commerce  at 
the  port  of  New  York  for  the  week  showed  gains  of  $2,564,654 
in  imports  and  $245,789  in  exports.  In  some  of  the  leading  in- 
dustries the  conditions  were  irregular.  Cotton  goods  manu 
facturing  is  active  and  the  stocks  are  all  sold  ahead.  Iron  and 
steel  mills  are  actively  engaged  in  filling  old  orders,  but  report 
new  business  light  with  easier  prices.  A  reduction  of  4  cents 
per  pound  in  "official"  copper  ])rices  did  not  cause  much  new 
buying.  Producers  proclaimed  that  the  price  at  which  large 
sales  would  be  made  was  18  cents  for  Lake,  but  the  market 
went  a  good  bit  below  that  and  the  quoted  range  for  spot  lake 
Friday  was  17!4  to  lyY^  cents  as  quoted  by  the  Metal  Ex- 
change, and  the  .\merican  Metal  Company  quoted  lake  at  171^ 
to  18  cents,  but  "weak"  at  that.  The  closing  quotations  were 
ijYi  cents  for  lake;  17^  cents  for  electrolytic,  and  I7J^  cents 
for  casting  copper.  Failure  returns  show  some  effect  of  the 
money  stress,  but  the  total  for  August  is,  next  to  August,  1906. 
the  smallest  recorded  in  that  month  since  1893.  The  number 
of  commercial  failures  in  the  United  States  in  August  this  year 
was  850  and  the  amount  of  defaulted  indebtedness  $15,197,740. 
In  the  corresponding  month  last  year  the  corresponding  figure; 
were  788  and  $8,821,154.  The  increase  in  amount  of  liabilities 
occurred  in  the  class  embracing  manufacturing  insolvencies, 
where  217  failures  for  $11,047,249.  compared  with  194  failures 
last  year,  when  the  amount  of  indebtedness  was  $3,089,172. 
Trading  failures  were  621  in  number  and  $3,740,828  in  amount, 
against  573  failures  last  year  when  the  amount  involved  was 
$3,552,0.^9.  Distinct  improvement  occurred  in  the  third  class, 
which  embraces  brokerage,  insurance,  real  estate  and  similar 
concerns,  there  being  only  12  failures,  for  $409,672,  against  21 
last  year,  when  the  amount  involved  was  $2,179,943.  There 
were  only  three  failures  of  banks,  trust  companies  and  other 
fiduciary  institutions  with  debts  of  $2,662,696.  which  compares 
with  eight  similar  failures  last  year,  when  the  amount  involved 
was  $7,619,768.  Bradstreet's  reports  130  failures  during  the 
week  ending  Sept.  5.  against  167  in  the  week  previous  and  121 
in  the  corresponding  week  last  year. 

THE  COPPER  SITUATION.— In  their  monthly  circular. 
D.  Houston  &  Co.  say:  "The  United  States  production  of 
copper  for  the  year  1906,  as  per  government  figures,  was  906,- 
591,947  lbs.,  and  on  the  basis  of  present  quotations  of  18  cents 
this  product  could  be  purchased  for  $65,727,916  less  than  at  the 
market  price  of  255^4  a  few  months  ago.  The  difference  in 
copper  values  as  above  noted  leaves  an  immense  amount  of 
capital  available  for  other  purposes.  The  price  of  electrolytic 
copper  has  been  reduced  to  18  cents  by  leading  producers,  and 
it  is  to  be  hoped  that  the  widely  irregular  features  which  have 
characterized  market  quotations  lately  may  gradually  disappear 
along  with  the  unsettling  effect  they  create.  Moderate  sales 
are  reported.  The  market  has  passed  through  a  protracted 
period  of  dullness,  and  values  have  consequently  been  ad- 
justed to  a  basis  more  in  hannony  with  existing  conditions. 
The  situation  is  waiting  for  demand  to  become  a  stimulating 
factor,  and  while  recent  buying  has  not  measured  up  to  any 
thing  like  the  normal  level,  nevertheless,  the  consumption  of 
copper  is  bound  to  start  up  again  eventually  on  a  heavy  scale. 
Meanwhile  when  conditions  are  quiet  and  trading  slack  urgent 
sellers  have  to  accept  the  best  they  can  get.  but  the  low  pries 
on  occasional  sales  do  not  represent  the  market  for  the  bulk 
of  supplies.  It  would  take  much  time  for  a  strong  and  per 
sistent  demand  to  absorb  the  floating  copper  seeking  a  market, 
and  with  that  out  of  the  way  the  tone  would  show  immediate 
improvement.     Many   important   enterprises   are   held   up   until 


the  money  market  becomes  easier,  and  included  in  these  are  a 
number  of  electrical  projects.  No  matter  what  vicissitudes  the 
market  for  copper  may  pass  through  there  is  one  thing  that 
can  be  safely  predicted,  it  will  not  remain  permanently  dull." 

RAILWAY  TURBO-GEN ER.VTOR.— Following  the  tests 
recently  made  on  the  looo-kw  .'Mlis-Chalmers  turbo-alternator 
now  in  operation  for  some  months  past  at  the  power  house  of 
the  Kokomo,  Marion  &  Western  Traction  Company,  Kokomo, 
Ind.,  this  company  has  placed  an  order  for  a  duplicate  unit 
comprising  a  lOOO-kw  turbine  driving  a  looo-kw  alternator, 
with  turbo  jet  condensing  system  complete.  The  unit  is  wound 
for  50  cycles,  two-phase,  2300  volts.  This  unit,  like  the  one 
already  in  service,  will  operate  normally  with  steam  pressure 
of  140  lbs.  per  sq.  in.  gauge  pressure  at  the  turbine  throttle,  dry 
saturated,  and  a  vacuum  of  28  ins.  of  mercury,  referred  to  a 
30-in.  barometer  at  the  exhaust  nozzle.  The  unit  is  calculated 
to  carry  an  overload  of  50  per  cent  when  operated  under  the 
above  steam  conditions  and  at  100  per  cent  power  factor.  In 
the  test  of  the  first  unit  referred  to  above,  the  entire  load 
placed  upon  the  machine  aggregated  only  a  little  over  half  its 
normal  capacity  or  approximately  554  kilowatts  on  the  aver- 
age. Not  only  did  the  machines  meet  the  guaranteed  consump- 
tion and  other  conditions  of  the  test  satisfactorily,  but  lowered 
the  steam  consumption  guarantee  at  one-half  load  by  2.1  lbs. 
The  test  was  conducted  by  Mr.  Paul  Diserens.  of  Purdue  Uni- 
versity, working  in  consultation  with  Mr.  Phil  H.  Palmer, 
superintendent,  who  represented  the  traction  company's  inter- 
est, and  by  Mr.  F.  C.  Purcell,  of  the  Allis-Chalmers  Company. 
Milwaukee.  The  second  unit  just  ordered  will  be  placed  be- 
side the  first  one  in  the  power  house  at  Kokomo,  and  will  fur- 
nish power  for  lighting  and  railway  service. 

DOUGLAS  &  COMPANY,  of  Cedar  Rapids,  Iowa,  are  large 
manufacturers  of  corn  products,  including  corn  oil,  cake,  germ 
oil,  meal,  gluten  feed  and  starch  for  laundry,  domestic  and 
manufacturing  purposes.  The  company's  plant  has  been  pro- 
vided with  the  best  equipment  obtainable  and  is  operated 
throughout  by  means  of  electric  motors,  group  and  individual, 
drive.  The  latest  addition  to  the  equipment  of  the  Douglas 
Mills  comprises  approximately  650  horse-power  in  Allis- 
Chalmers  induction  motors,  some  of  which  are  of  the  vertical 
type  especially  adapted  to  the  operation  of  corn  product  mills. 
These  machines  are  to  operate  at  standard  speeds  for  driving 
individual  and  grouped  machines,  according  to  the  characte- 
of  the  work. 

L.\RGE  ORDER  FROM  UT.\H.— .\nother  silent  testimony 
of  the  confidence  remaining  in  the  country's  continued  pros- 
perity is  the  large  order  for  railway  equipment  j'lst  con- 
tracted for  with  the  General  Electric  Company  by  the  Utah 
Light  &  Railway  Company,  of  Salt  Lake  City.  The  LTtah 
Company  is  planning  large  extensions  to  its  present  90  miles  of 
track  and  will  install  50  new  cars.  The  contract  calls  for  50 
complete  quadruple  equipments  consisting  of  200  GE-80  40-hp 
motors  with  K — 28  controllers.  In  addition  the  company 
has  ordered  74  GE-80  motors,  with  extra  controllers,  circuit 
breakers,   rheostats,  etc.,   for  the  re-equipment  of  old  cars. 

DODGE  &  DAY,  engineers  and  constructors,  of  Philadel- 
phia, have  submitted  a  betterment  report  covering  the  entire 
factory  of  Fayette  R.  Plumb,  Inc..  of  Frankford.  Pa.,  and  are 
now  engaged  in  making  extensive  alterations  to  the  forge 
shops.  When  this  work  is  finished  other  departments  will  be 
taken  up.  and  ultimately  the  entire  plant  will  be  remodelled. 

PRICES  FOR  VENEZUELA.— We  are  in  receipt  of  a  letter 
from  Messrs.  Angarita  &  Co.,  Empresarios  Luz  Electrico.  San 
Crestobal.  Venezuela,  S.  .\.,  stating  that  they  would  like  to 
receive  from  .\nierican  manufacturers  catalogues  and  price 
lists  of  electrical  machinery. 

THE  UTAH  COPPER  COMPANY  has  installed  in  the 
Garfield  plant,  at  Garfield.  Utah,  two  cranes  built  by  the  North- 
ern Engineering  Works.  Detroit.  Mich.  One  is  of  15  tons 
capacity,  three-motor  electric  type,  and  the  other  of  six  ton? 
capacity  hand  type. 
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MINNEAPOLIS  TROLLEY  POWER.— The  Twin  City 
Rapid  Transit  Company,  Minneapolis,  operates  two  power  sta- 
tions, one  a  hydro-electric  plant  with  an  output  of  10,000  hp, 
and  operated  in  parallel  with  it  in  a  station  approximately 
1000  ft.  distant,  a  steam-driven  electrical  generating  plant  of 
35,000  hp  normal  rated  capacity.  These  two  plants  furnish 
electrical  energy  to  ten  electric  sub-stations  in  St.  Paul,  Minne- 
apolis and  adjacent  towns,  the  ma.ximum  transmission  distance 
being  25  miles,  over  which  alternating  current,  three-phase,  is 
carried  at  13,200  volts,  to  be  converted  at  the  sub-stations  into 
600  volts  direct  current.  The  steam-driven  power  plant," located 
on  the  east  bank  of  the  Mississippi  River,  stands  just  below 
the  flour  mills  in  the  center  of  the  city,  in  a  brick  building 
155  ft.  X  22^  ft.,  and  93  ft.  high.  The  engine  room,  67  ft. 
wide  and  extending  through  the  length  of  the  building,  contains, 
among  other  units,  four  reciprocating  engines  direct  connected 
to  engine  type  generators.  These  machines,  which  comprised 
the  original  installation,  are  AUis-Chalmers  vertical  cross  com- 
pound condensing  engines  46"  and  94"  by  60"  stroke.  They 
have  a  normal  capacity  of  5000  ihp  hour,  sieam  at  175  lbs. 
.£;auge  pressure  and  75  deg.  F.  superheat  and  engines  exhausting 
into  26"  vacuum.  The  engines,  which  operate  at  a  speed  of 
74' 4  r.  p.  m.,  are  equipped  with  Reynolds  Corliss  valve  gear 
having  an  automatic  weighted  governor  operating  with  the 
high  and  low  pressure  sides.  The  steam  supply  and  exhaust 
valves  are  operated  by  separate  eccentric;  the  speed  control  is 
operated  by  a  motor  controlled  from  the  switchboards.  Each 
of  these  engines  occupies  a  floor  space  of  17'  x  36'  and  is 
approximately  36'  in  height.  One  of  the  four  engines,  the  last 
to  be  installed,  is  equipped  with  an  Allis-Chalmers  barometric 
condenser  with  the  condenser  chamber  attached  to  the  engine 
cylinder.  This  condenser  has  two  barometric  columns,  one 
16"  in  diameter  for  the  removal  of  both  air  and  water  and 
one  20"  for  an  overflow.  Cooling  water  is  supplied  by  a  20" 
centrifugal  pump,  .\side  from  its  city  lines  a  portion  of  the 
Twin  City  Rapid  Transit  Company's  output  is  utilized  for  the 
operation  of  the  double  track  electric  line  to  Excelsior  on  the 
southern  shore  of  Lake  Minnetonka,  19  miles  west  of  Minne 
apolis. 

THE  STANDARD  ROLLER  BE.\RING  COMPANY,  of 
Philadelphia.  Pa.,  has  recently  made  many  large  additions  to 
its  plant,  which  is  claimed  to  be  now  the  largest  works  of  its 
kind  in  the  world.  The  buildings  extend  over  one-half  mile  of 
ground  from  end  to  end,  with  a  floor  space  of  over  500,000 
square  feet.  The  concern  now  employs  over  1500  men.  The 
business  has  grown  to  such  proportions  as  to  necessitate  the 
establishing  of  a  thoroughly  organized  department  of  publicity. 
The  new  department  will  be  conducted  by  Mr.  C.  Dickens 
Sternfels.  who  has  been  identified  in  a  similar  capacity  with 
the  Arthur  Koppel  Company,  Pittsburg,  Pa.,  for  the  past  three 
years.  Mr.  Sternfels  assumes  charge  of  the  Standard  Roller 
Bearing  Company's  publicity  department  on  Sept.  16,  and  will 
be  located  at  Philadelphia. 

AMERICAN  CONCRETE  POLE  COMPANY.— The  Amer 
ican  Concrete  Pole  Company,  of  Richmond.  Ind.,  has  taken 
over  the  patents  of  William  M.  Bailey  for  the  manufacture  of 
concrete  poles  at  its  works,  and  also  accord  the  right  to  con 
struct  to  other  companies,  on  a  royalty  basis,  or  sell  the  right 
for  a  certain  territory.  The  officers  and  directors  of  the  com- 
pany are  as  follows:  A.  C.  Lindcmuth.  Richmond,  Ind.,  presi- 
dent; W.  M.  P.ailey,  Richmond,  Ind..  vice-president  and  general 
manager;  L.  E.  P>rowne,  Richmond.  Ind..  secretary  and  treas- 
urer; James  S.  Brailey,  Jr..  Toledo.  Ohio;  Col.  W.  P.  Orr., 
Piqua.  Ohio;  L.  M.  Flesh,  Piqna,  Ohio;  S.  K.  Statler.  Piqua, 
Ohio;  J.  L.  Beyer,  Piqua.  Ohio;  John  M.  Lontz.  Richmond. 
Ind.;  Edwin  H.  Cates,  Richmond,  Ind.;  Perry  J.  Freeman. 
Richmond.   Ind. 

CONTRACTS  FOR  ELECTRIFICATION  OF  -SOUTH- 
ERN PACIFIC  LINES  IN  OAKLAND,  CAL— Contracts 
were  let  last  week  at  the  New  York  offices  of  the  Southern 
Pacific  Railroad  Company  for  the  electrical  equipment  of  its 
clcclriral  line  in  Oakland,  Cal..  and  vicinity.  Eighty  motor,  cars 
will  he  equipped  each  week  with  four  125-hp  motors,  the  con- 
tract for  which  has  been  awarded  lo  the  General  Electric  Com- 
pany. The  power  station  will  be-  equipped  with  two  5000-kw 
25-cyclc.  13,200  volt,  three-phase  units,  the  contract  for  which 
ha?  been  awarded  the  Westinghoiisc  Machine  Company. 
Parker  boilers  have  been  ordered  with  Worfhinglon  condenser'; 
and  auxiliaries. 


ELECTRICAL  SUPPLIES.— Manufacturers  of  electrical 
supplies,  plant  littings  and  measuring  instruments  are  invited  to 
send  their  latest  catalogues  to  the  Comptroller  of  Government 
Stores,  Colombo,  Ceylon,  for  the  use  of  the  Government. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET.— The  stock  market 
showed  a  continued  disposition  to  take  a  more  favorable  view 
of  the  linancial  and  speculative  situation.  There  was  no  increase 
in  public  participation  in  the  market,  but  for  the  first  time  in 
many  weeks  London  was  a  buyer  of  American  securities.  The 
easing  of  money  rates  was  the  most  important,  factor  bear- 
ing upon  the  action  of  the  stock  market,  and  more  or  less  at- 
tention continues  to  be  given  to  the  prospect  for  the  success 
of  the  New  York  City  $40,000,000  4^^  per  cent  bond  issue. 
There  was  some  renewal  of  bearish  activity  in  certain  securi- 
ties, but  the  declines  were  moderate  and  no  large  amount  of 
stocks  seemed  to  be  forced  out.  Later  on  the  underlying 
strength  was  exhibited  in  face  of  the  announcement  of  the 
failure  of  a  large  stock  and  grain  house,  and  the  passing  of  the 
dividend  upon  Interborough-Metropolitan  preferred.  The  re- 
duction of  copper  prices  by  the  leading  producers  to  iS  cents 
failed  to  have  an  unfavorable  effect  on  .\malgamated  Copper. 
\t  the  latter  end  of  the  week  the  market  was  very  strong. 
Electric  and  traction  stocks  were  comparatively  steady  on 
moderate  trading,  and  all  closed  the  week  at  slightly  advanced 
quotations.  Metropolitan  Street  Railway,  which  last  week  suf- 
fered a  heavy  slump,  rose  to  44,  the  opening  price  being  37. 
The  curb  market  experienced  a  slow  recovery  during  the  week, 
following  the  lead  of  the  Stock  E.xchange  list.  But  little  pub- 
lic interest  developed,  and  speculative  trading  was  trifling.  The 
closing  stock  quotations  of  Sept.   10  are  given  below. 

NEW  YORK. 

Sept.  3  Sept.  10  Sept.  3  Sept.  10 

Allis  Chalmers    Co 6^^       6  General    Electric    128  127 

.MlisChalmers   Co.    pfd..    19'^      i6  Hudson    River   Tel —  — 

.\m.    Dist.    Tel —         20  Interborough    Met.   com.   loJi  8K 

American     Locomotive..    54          53  Interborough    Met.    pfd..  31  23 

.\mer.    Locomotive    pfdioi        102  Mackay   Cos 61 14  64 

-Vmerican   Tel.    &   Cable.  80         7=  Mackay   Cos.    Pfd 63  64 

.American    Tel.    &    Tel .  .  —       106  Atarconi    Tel —  — 

Brooklyn  Rapid  Transit.  49         46M  Metropolitan   St.   Ry 40  37 

Electric    Boat    33         33  N-  Y.  &  N.  J.  Tel —  loo 

Electric     Boat    pfd 80         So  Western    Union   Tel ydVi  76 

Electric   Vehicle    —         —  Westinghouse   com    130  133 

Electric   Vehicle   pfd....   —         —  Westinghouse    pfd —  i6s* 

BOSTON. 

Sept.  3  Sept.  10  Sept.  3  Sept.  10 

.■American   Tel.    &   Tel...i07H   106  Mass.  Elec.  Ry.  pfd 52  -^o 

Cumberland    Telephone,.  —       102  Mexican   Tclcplione —  — 

Edison    Elec    Ilium. ...205       2o,s  New  England  Telep....   —  — 

General    Electric    129        127?^  Western  Tel.   &   Tel....   —  ;'j 

Mass    Elec.    Ry i3!4      13  West.   Tel.   &   Tcl.   pfd..  —  — 

PHILADELPHI.V 

Sept.  3  Sept.  10  Sept.  3  Sept.  10 

.American     Railways....   47         46J--J  Phila.   Electric    7^  *7-^ 

EIcc.   Co.   of  America...     9           9  Phila.    Rapid   Transit...    15^  19^^ 

Elec.   Storage  Batter>'. ..   47 '/2     43  Phila.    Traction     —  90^4 

Elec.   Stor.   Battery  pfd.  —        — 

CHICAGO. 

Sept.  3  Sept.  10  Sept.  3  Sept. 

Chicago    City    Ry 150       150 


Chicago    Edi 

Chicago    .Subway    

Chicago    Tel.    Co 

Metropolitan    Elec.   com. 


National    Carbon 
30        —        National    Carbon   prd. 

20^     —        Union  Traction    

08         —         Union   Traction   pfd.. 
21!/,     22 


•Asked. 

DIVIDENDS.— The  trustees  of  the  Massachusetts  Lighting 
Companies  have  declared  a  quarterly  dividend  oi  I'/i  per  cent, 
payable  Oct.  15  to  stock  of  record  Oct.  i.  This  places  the 
shares  on  a  6  per  cent  basis,  which  compares  with  4  per  cent 
paid  in  1904-.S  and  5  per  cent  since  January,  1906.  Directors  of 
Safety  Car  Healing  &  Lighting  Company  have  declared  the 
regular  quarterly  dividend  of  2  per  cent,  payable  Oct.  I.  Gen- 
eral Electric  Company  has  declared  a  dividend  of  $2  per  share, 
payable  Oct.  15.  The  J.  G.  White  Company,  Inc.,  has  declared 
its  eighteenth  quarterly  dividend  of  I'i  per  cent  on  the  pre- 
ferred stock,  payable  Oct.  i. 

CHICAGO  TELF.PHONE— General  Counsel  Payne,  of  the 
Chicago  Telephone  Company,  says:  "The  American  Bell  Com- 
pany has  paid  for  every  dollar's  worth  of  slock  it  holds.  The 
Chicago  Telephone  Company  has  paid  I  he  Bell  4y2  per  cent 
royalty  and  this  is  the  only  return  made  to  the  parent  com 
pany  for  its  rights.  We  paid  10  per  cent  dividends  and  earned 
surplus,  although  our  rates  arc  reduced  15  to  25  per  cent.  Ex 
perts  say  we  cannot  cam  7  per  cent  under  the  proposed 
ordinance,  and  wc  estimate  less  than  6  per  cent.  We  do  no; 
refuse  long-distance  interchange  with  any  concern  having 
-.taudard  equipment." 
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COLUMBIANA,  AI.A  — T.  Gordon,  of  Columbiana,  is  interested  in  the 
cslablishmcnt  of  an  electric  light  and  water  works  plant  in  this  town, 
and  also  an   electric  railway  between   Montcvallo  and   Columbiana. 

DOTHAN,  ALA.— A.  J.  Smith,  who  is  organizing  a  company  to  con- 
struct an  elccwic  power  plant  in  Dothan,  writes  that  about  $150,000  will 
be  expended.  .No  engineer  has  yet  been  selected.  The  plant  will  be  lo- 
cated about  17  miles  from  Dothan  and  will  be  run  by  water  power. 

FLORENCK,  .\L.\. — Improvements  arc  being  made  to  the  plant  of  the 
Cherry  Cotton  Milk  in  this  place.  The  old  machinery  is  being  replaced 
by  modern  machinery,  and  electricity  is  to  be  substituted  for  steam 
power. 

HARTSKLLE,  AL.\. — It  is  reported  that  local  electricians  are  making 
estimates  on   the  establishment  of  an  electric  light  plant  in  this  place. 

FORT  SMITH,  ARK. — Owing  to  the  rapid  increase  in  business  the 
Fort  Smith  Light  &  Traction  Company  is  making  arrangements  to  in- 
crease the  capacity  of  its  plant.  New  boilers,  dynamos  and  other  ma- 
chinery  will    he   installed.      J.    Walter   Gillette   is  general    manager. 

HOT  SPRINGS,  ARK.— According  to  an  announcement  just  made  a 
new  electric  power  plant  and  system  to  cost  more  than  $135,000  is  to  be 
commenced  within  sixty  days  by  Aiwood  Benton.  Mr.  Benton  states 
that  the  price  of  electricity  will  be  reduced  from  12  to  7  cents  per 
kilowatt  hour.  A  franchise  compelling  the  plant  to  be  in  operation  by 
April  next  and  fixing  the  prices  as  stated  has  been  granted  by  the  City 
Council. 

OZ.\RK,  ARK. — .\n  electric  light  company  has  been  organized  at  this 
place  with  A.    I'.ueg'.ar  as  president. 

AL.SMEDA.  C.\L. — The  Southern  Pacific  Railroad  Company  has  ap- 
plied to  the  City  Council  for  an  electric  franchise  covering  not  only 
the  present  broad-gauge  and  narrow-gauge  roads  but  several  branch  lints, 
along  the  streets  as  yet  untouched  by  railroads.  The  application  is  for  an 
overhead  electric   railway  system   for   50  years. 

BAKERSFIELT).  CAL.— Work  has  commenced  on  the  construction  of 
a  large  telephone  system,  which  will  practically  connect  all  points  in  the 
icserve   in    Kern   County    Mountains. 

EUREKA,    CAL. — Application    has  been   made  to   the   City   Council   by 

E.  C.  Sharp  for  a  franchise  to  erect  and  maintain  a  telephone  and  tele- 
graph system  for  a  term  of  50  years,  bids  for  which  will  be  received  by 
tlie   city   clerk   until    Sept.    24. 

FRESNO,  C.\L. — The  board  of  directors  of  the  Fresno  Home  Light  & 
Power  Company  will  soon  meet  and  organize.  An  application  for  a  fran- 
chise to  erect  and  operate  an  electric  light  and  power  plant  has  been 
prepared  and  will  be  presented  to  the  Board  of  City  Trustees  in  a  short 
time.  Plans  are  now  being  made  for  the  plant,  work  on  which  will  be- 
gin as  soon  as  the  franchise  is  granted.  H.  11.  Hart,  of  San  Francisco, 
wi!l    be   president    of   the  company,    and   Charles    McCardle.   secretary. 

KENNETT,  CAL.^Thc  two  furnaces  now  being  added  to  tTie  copper 
smelter  near  this  point  will  have  a  greater  capacity  than  the  three  now  in 
operation.  A  large  addition  will  be  built  to  the  power  house  and  the 
capacity  of  tlie  plant  largely  increased.  The  power  house  contains  three 
blowers  of  15,000  cubic  feet  capacity,  driven  by  three  electric  motors  of 
200-hp  each,  and  two  loo-hp  motor  generators.  To  these  will  be  added 
four  blowers  driven  by  four  electric  motors  of  250-hp  each.  The  engine 
operating  the  converter  blower  will  be  driven  by  a  750-hp  motor. 

LOS  ANGELES,  CAL.— A  trust  deed  for  $20,000,000  has  been  executed 
by  the  Los  Angeles-Pacific  Railway  Company  in  favor  of  the  Southern 
Trust  Company,  of  this  city,  to  secure  the  payment  of  a  bond  issue  of 
that  amount.  The  new  bond  issue  has  been  ordered  for  retiring  or  re- 
funding the  old  bonds,  and  to  provide  funds  for  the  extensive  improve- 
ments which  arc  to  be  made  to  the  system.  After  retiring  the  old  bonds 
the  company   will   have  about  $8,000,000  to  spend  in   improvements. 

M.VRTINEZ,  CAL. — Z.  A.  W.  Maltby  is  planning  to  construct  an  elec- 
tric railway  from   Antioch  to  Oakland. 

NAPA,  CAL. — ^The  Snow  Mountain  Power  Company  will  entei  the 
local  electric  field  and  also  that  of  Vallejo  and  Oakland  in  addition  to 
supplying  Marin,   S<»nonia,  Mendocino,  Glenn  and  Colusa  counties.      Dr.  G. 

F.  Conncrs,  of  Calistoga,  secretary  of  the  St.  Helena  Gas  &  Electric 
Company,  announces  that  by  Dec.  i  tlie  lines  of  the  company  would  be 
stiung  through  the  entire  Napa  Valley. 

SACRAMENTO.  CAL.— The  Vallejo  &  Northern  Railway,  which  is 
building  an  electric  railway  from  this  city  to  Vallejo,  passing  through 
Woodlan<l  and  Winters,  has  procured  a  franchise  to  run  on  Second  Street, 
and  also  has  secured   a   franchise  in  Winters. 

S.\CR.\MENTO,  C.\L. — .Vnnouncemcnt  has  betn  made  that  the  North- 
ern Electric  Railway  Company  will  build  an  electric  railway  to  Wood- 
land, and  also  along  the  towns  on  the  west  side  of  the  Sacramento 
Valley.  The  company  will  soon  ask  the  Trustees  of  Woodland  for  a 
franchise  over  certain  streets  in  the  city.  It  is  understood  that  Colusa, 
Willows,  .\rbuckle  and  Winters  will  be  reached  hy  the  new  line. 


.ST.  1IELEN.\.  r.\L— The  Snow  Mountain  Water  &  Power  Company 
I'.as  applied  for  a  franchise  in  Calistoga.  and,  if  granted,  wilt  extend  the 
lines  of  the  St.  Helena  Gas  &  Electric  Company  to  that  place.  Surveys 
are  now  being  made  for  locating  the  line  between  Napa  and  St.  Helena. 
The  electrical  power  will  be  distributed  by  the  St.  Helena  Gas  &  Electric 
Company,  which  will  be  reorganized  and  reincorporated  for  that  purpose. 
The  plant  will  be  taken  over  by  the  new  company,  and  the  power  hoiue 
now  in  use  will  be  used  as  a  sub-station.  Transformers  will  be  in- 
stalled in  the  present  station  at  a  cost  of  about  $5,000.  The  Snow  Moun- 
tain Company  is  erecting  a  power  plant  on  the  Eel  River  in  Mendocino 
County.  The  main  line  has  been  built  to  Ukiah,  and  from  there  a  branch 
line  will  be  built  to  Lakeport.  The  main  line  will  traverse  Mendocino 
and  Sonoma  counties,  with  Oakland  as  its  objective  point.  The  company 
has  secured  many  contracts  to  furnish  electricity  to  operate  pumping 
plants  to  secure  water  for  irrigation.  Dr.  G.  F.  Conncrs,  of  Calistoga,  is 
secretary. 

SAN  DIEGO,  C.\L.— Plans  are  being  made  to  electrify  the  Corando 
Railroad  (steam  line)  between  tlie  ferry  and  Tent  City.  William  Clayton, 
vice-president  and  managing  director  of  the  John  D.  Sprcckles  interests 
has  charge  of   the   work. 

S.\N  FRANCISCO.  C.\L.— The  Board  of  Supervisors  on  Aug.  26 
awarded  the  contract  for  furnishing  light  to  the  municipality  to  the  San 
Francisco   Gas  &  Electric   Company.     The  appropriation  is  $275,000. 

SANTA  ROSA,  CAL.— The  Pacific  Gas  &  Electric  Company  has 
awarded  a  contract  to  the  Globe  Construction  Company  to  erect  a  sub- 
station  on    First   Street   for  $2,175. 

TURLOCK.  C.-\L.— C.  H.  Weed,  promoter  of  the  electric  and  water 
systems,  states  that  actual  work  on  the  construction  of  the  electric  light 
plant  will  commence  at  once.  The  Board  of  Superxisors  has  ordered 
a  franchise  to  be  granted  to  the  Turlock  Electric  &  Water  Company  giving 
it  the  privilege  to  enct  poles  and  wires  for  furnishing  electricity  for 
lighting  and  power  in  and  about  Turlock.  It  is  understood  that  options 
have  been  taken  on  several  blocks  of  land,  as  a  site  for  the  plant. 

DENVER,  COL. — Final  surveys  of  the  Interurban  Construction  Com- 
pany's electric  line  from  Denver  to  Greeley  will  soon  be  started,  pre- 
paratory to  beginning  work  on  actual  construction  of  the  road.  Rights  of 
way  and  franchises  have  been  secured  by  the  company  in  Denver,  Adams 
and  Weld  counties.  The  system  will  cost  about  $1,500,000  to  build  and 
equip.  It  is  the  purpose  of  the  company  to  have  the  railway  completed 
and   in   operation    by   next    spring. 

DEN\ER,  COL.— It  is  Announced  that  the  main  plant  of  the  Northern 
Colorado  Power  Company  at  Lafayette  is  almost  completed,  and  that  a 
lest  of  the  transmission  lines  over  the  lines  of  the  entire  northern  dis- 
trict will  soon  he  made.  The  plant  has  a  capacity  of  12.600  horse-power, 
and  sub-stations  have  been  constructed  at  Longmont.  Boulder.  Fort  Col- 
lins, Greeley,  Berthoud  and  Loveland.  and  another  sub-station  is  now 
being  built  at  Niwot.  The  company  will  furnish  electricity  to  all  of  these 
towns  and  also  to  the  Fort  Collins  Tramway  Company  and  to  the  Denver 
S-  Interurban  Railway,  which  the  Colorado  &  Southern  Railway  is  con- 
structing from  Denver  to  the  northern  part  of  the  state.  .\  sub-station 
will  be  erected  in  Denver  to  furnish  electricity  for  this  road.  The  equip- 
ment is  now  being  installed  in  the  sub-station  for  the  Denver  &  Inter- 
urban. which  consists  of  two  looo-kw.  single-phase,  turbo-generator  sets. 
Westingliouse,  Church,  Kerr  &  Company  have  the  contracts  for  con- 
struction of  the  plant. 

GLENWOOD  SPRINGS,  COL.— The  Central  Colorado  Power  Company 
is  planning  the  construction  of  a  tunnel  12  miles  long  at  the  Shoshone 
plant  ne.ir  Glenwood  Springs.  Two  miles  of  the  tunnel  will  be  con- 
structed first  and  will  generate  10,000  horse-power,  but  ultimately  an 
additional  ten  miles  will  be  built,  which  when  completed  will  treble  the 
capacity  of  the  plant.  There  are  now  three  plants  under  way.  and  it  is 
understeKid   that  additional    plants  are  being  considered   by  the  company. 

H.XRTFORD.  CONN. — Westinghousc.  Church.  Kerr  &  Company  have 
secured  the  contract  to  erect  an  addition  to  the  boiler  house  extension 
of  the  power  plant  of  the  Hartford  Electric  Light  Company  at  Dutch 
Point. 

NEW  LONDON.  CONN.— Bids  will  be  received  until  Sept.  30  by 
Major  Harry  Taylor,  Corps  Engineers.  U.  S.  .\..  New  London,  for  fur- 
nishing 40  or  more  25-kw  electric  generating  sets,  each  consisting  of  a 
tasolinc-driven.  multiple-cylinder,  vertical  engine,  directly  connected  to 
a  direct-current  generator. 

NORWICH,  CONN. — Tlie  New  England  Engineering  Company,  of  New. 
London,  has  Iwen  awarded  the  contract  for  the  installation  of  the  high- 
tension  transmission  line,  22.000  volts,  from  Scotland  station  on  the 
Shetuckct  River  to  the  present  municipal  plant  in  this  city,  for  $25,000. 

THOMPSONN'II.LE.  CONN. — The  electric  lighting  system  is  now  be- 
ing operated  by  electricity  furnished  from  the  power  plant  of  the  North- 
ern Connecticut  Light  &  Power  Comiwny  at  Windsor  I^xks.  Work  ha.-, 
commenced  on  dismantling  of  the  Enfield  electric  light  station.  The  large 
engine,    dynamos    and    boilers    will    be    transferred    to    the    Windsor    I.<x-ks 
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station,  which  give  that  station  three  engines  besides  a  water  wheel  to 
operate  the  plant.  E.  H.  Farr,  superintendent  of  the  Enfield  Electric 
Company,  will  be  retained  as  manager  of  the  local  supply  company. 

\V.-\SHIXGTOX.  D.  C. — Bids  will  be  received  at  the  Bureau  of  Sup- 
plies and  .Accounts,  Xa^T  Department,  Washington,  D.  C,  until  Sept. 
17,  to  furnish  at  the  navy  yards  and  naval  stations  the  following  sup. 
plies:  New  York,  X.  Y.,  schedule  270 — electrical  supplies,  cut-outs,  fuse 
wire,  switches,  Portland  and  linoleum  cement,  electric  drills,  copper  wire, 
etc.;  schedule  2S0 — steel  conduit,  Portland  cement,  etc.  .Applications  for 
proposals  should  designate  the  schedules  desired  by  number.  E.  B. 
Rogers,   Paymaster  General,  U.  S.  N. 

J.-VCKSOXVILLE,  FL.A.— George  W.  Clark  has  given  a  bond  to  the 
Board  of  County  Commissioners  for  $10,000  to  guarantee  the  building  of 
a  railroad  from  the  city  limits  to  Panama   Park  within  a  year. 

BLUE  RIDGE,  G.\. — The  Council  has  decided  to  call  an  election  to 
vote  on  the  question  of  issuing  $30,000  in  bonds  for  water  works  and 
electric   lighting. 

C.AXTOX.  G.\. — .\n  election  is  to  be  held  Sept.  21  to  vote  on  the 
proposition  to  issue  $.'9,500  in  bonds  for  water  works  and  electric  light- 
ing. 


is    to    be    held    Sept.    16,    to   vote    on 
electric  light  and  water   works  bond: 


the 
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proposition  of  issuing  $3o,oo< 

BOISE,  ID.\.— Rights  of  way  have  been  secured  by  the  Boise  Electric 
Railway  for  extending  its  line  to  Barber  Dam  and  to  Table  Rock,  where 
it  proposes  to  build  a  large  hotel,  and  plans  a  summer  resort. 

EDW.ARDSVILLE,  ILL.— The  Illinois  Traction  system  will  install  a 
new  turbo-generator  set  of  9500  horse-power  capacity  at  the  Riverton 
power  house. 

MT.  PUL.ASKI,  ILL.— The  capital  stock  of  the  Independent  Farmers' 
Telephone  system  has  been   increased   from   $8,000  to   $25,000. 

QUINCY.  ILL. — The  City  Council  has  granted  a  franchise  to  the 
St.  Louis,  Terre  Haute  &  Quincy  Railway  to  operate  its  lines  on  several 
streets   in   the  city. 

COLUMBUS.  IXD.— The  Grammar  Telephone  Exchange,  together  with 
the  telephone  lines  in  the  Burnesville  district,  have  been  purchased  by 
the  Citizens'  Telephone  Company  of  this  city.  The  local  company  recently 
purchased  the  Elizabethtown  exchange  and  is  after  other  lines  in  the 
county  to  connect  up  into  a  large  system. 

EV.VXSVILLE,  IXD.— Strouse  &  Brother  are  securing  estimates  for 
installing  an   extensive  electric  power  plant. 

KOKOMO,  IXD.— The  Kokomo.  Marion  &  Western  Traction  Com- 
pany has  placed  an  order  with  the  .Allis-Chalmers  Company,  of  Milwau- 
kee, Wis.,  for  a  duplicate  of  the  looo-kw  turbine  and  alternator  now  in- 
stalled, with  turbo  jet  condensing  system  complete.  The  unit  is  wound 
for  60  cycles,  two  phase,  2300  volts.  The  second  unit  will  furnish  elec- 
tricity for  lighting  and  railway  service. 

LOG.\XSPORT,  IXD.— The  local  telephone  company  is  contemplating 
installing  an   automatic  telephone  plant  here. 

CHICK.\SH.\.  I.  T. — The  City  Council  has  granted  a  franchise  to  the 
Chickasha  Water  Power  Company  for  a  term  of  25  years.  The  fran- 
chise carries  with  it  a  contract  with  the  city  to  furnish  50  street  lamps  at 
the  rate  of  $5.25  per  lamp  per  month.  The  city  is  now  paying  $8  pei 
month  for  eacli  lamp.  Work  has  commenced  on  the  construction  of  its 
plant  to  be  built  on  the  Washita  River,  about  three  miles  from  the  city. 
.\  steam  plant  will  also  be  installed  to  use  in  case  of  emergency.  Local 
men  arc  at  the  head  of  the  enterprise. 

UtXISON,-I.\.— The  capital  stock  of  the  Crawford  County  Telephone 
Company  has  been  increased  to  $120,000. 

OSKALOOS.A,  lA. — The  Oskaloosa  Traction  &  Light  Company  has 
purchased   an   additional   engine   for  its  power  plant. 

CII.AXUTE,  K.\N.— The  power  plant  of  the  Brunswick  Oil  &  Gas  Com- 
pany is  reported  to  have  been  completely  destroyed  by  fire  recently. 

LE.WEXWORTH,  KAN.— The  City  Council  on  Aug.  28  passed  the 
franchise  of  the  Leavenworth  Light  &  Heating  Company  in  its  revised 
form. 

l>  SRSOXS,  KAX.— A  companv  has  been  formed  at  Kansas  City  to  take 
,.ver  the  projected  railway  of  R.  C.  Rawlins,  of  Chanute,  who  promoted 
an  interurban  line  from  Chanute  to  Parsons.  Cherryvalc,  Coffeyvillc  and 
Ind.pcndence.  W.  B.  Henderson,  of  Kansas  City,  who  is  interested  in 
the  new  companv.  states  iliat  construction  will  be  commtnccl  at  once  at 
Parsons,  an.l  also  states  that  a  power  house  will  be  built  at  Cherryvalc  t" 
•upply  electricity  for  all  the  lines. 

SALIXA,  KAN,— The  contract  for  the  new  power  house  to  be  built  by 
the  rcople''s  Light,  Heat  &  Power  Company  has  been  let  to  W.  H.  Ringlc. 
COVINGTON.  KV.— Owing  to  the  refusal  of  the  committee  on  light 
of  the  City  Council  to  abide  by  the  five  year  recommendation,  central 
Covington  is  without  light.  It  is  Mated  that  the  committee  had  made  a 
proposition  to  the  Union  Light,  Heat  &  Power  Company  to  furnish  arc 
lamps  at  $55  each  per  year,  which  the  company  accepted  and  aske.1  the 
Council  to  have  the  Mayor  approve  the  contract  to  cover  five  years. 

JEFFERSOXVILLE.  KY,— The  Jellersonville  Home  Telephone  Com- 
pany, through  James  W.  Fortune,  secretary,  has  applied  to  the  Board 
of  Public  Work-  for  a  franchise  to  operate  an  independent  telephone 
-Mem  in  opposition  to  the  Cumberland  Telephone  &  Telegraph  Company. 


LAKE  CH.ARLES,  L.\.— The  Lake  Charles  Street  Railway  Company  is 
installing  a  300-kw  rotary  converter  in  its  power  station  and  is  rebuild- 
ing its  car  barns,  recently  destroyed  by  fire. 

BALTIMORE,  MD.— The  question  of  installing  arc  lamps  on  Balti- 
more Street  to  replace  the  incandescent  lamps  now  in  use  is  being  con- 
sidered. Bids  for  incandescent  lamps  were  asked  for  recently,  and  the 
C(  iitract  is  being  held  pending  the  decision  on  arc  lamps. 

BERLIN,  MD. — ^The  Mayor  and  City  Council  will  receive  bids  until 
Sept.  20  for  franchise  to  furnish  electricity  for  lighting  and  water  for 
the  town. 

OXFORD,  MD.— The  R.  H.  Pollard  Company,  of  Baltimore,  has  placed 
a  contract  with  the  Oxford  Ice  &  Electric  Light  Company  to  construct  an 
electric  plant  to  furnish  electricity  for  lighting  purposes  in  Oxford,  also 
a  plant  for  the  manufacture  of  ice. 

GREENFIELD,  M.ASS.- The  Greenfield  Electric  Light  &  Power  Com- 
pany has  petitioned  the  Selectmen  at  Deerfield  for  rights  to  extend  its 
line  to  Old  Deerfield. 

LOWELL,  ILASS. — The  Boston  &  Northern  Street  Railway  Company 
will  soon  place  contracts  for  the  construction  of  a  single-track  electric 
railway  from  Lowell  to  Lawrence,  via  West  Andover,  a  distance  of  nine 
miles. 

M.VLDEN,  M.ASS. — The  Maiden  Electric  Company  has  applied  to  the 
Commissioner  of  Gas  and  Electricity  for  authority  to  issue  $275,000  ad- 
ditional capital  stock,  the  proceeds  to  be  used  to  pay  the  floating  debt  and 
for  additions  to  the  plant. 

NORTH  .\D.AMS,  M.ASS. — The  Board  of  Selectmen  has  granted  the 
petition  of  the  Williamstown  Gas  Company  for  the  right  to  erect  and 
maintain  a  line  of  poles  on  the  Bridges  Road  on  the  north  side  of  the 
Hoosac  River,  which  will  enable  the  company  to  extend  its  transmission 
line  from  the  Henderson  Road  to  Sand  Springs,  where  electricity  will  be 
furnished  to  light  the  sanitarium,  bath  houses  and  grounds  of  the  Sand 
Springs.     Dr.   S.   L.   Lloyd  is  owner  of  the  Sand  Springs. 

STOCKBRIDGE,  ifASS.- The  Stockbridge  Light  &  Power  Company 
has  nearly  completed  its  conduit  system  and  many  residences  have  been 
connected  with  its  lines.  The  switchboard  has  been  placed  at  the  new 
station  and  temporary  connections  have  been  made  and  electricity  will  be 
furnished  as  soon   as  the  conduits  are  completed. 

WINCHENDON,  M.ASS.— .\  new  engine  is  being  installed  in  the 
power   plant  of  the   Winchendon    Electric    Light   &   Power   Company. 

ESC.AN.AB.A.  MICH. — The  Escanaba  Electric  Power  &  Pulp  Company 
is  making  plans  to  erect  a  plant  on  the  site  of  the  old  Flat  Rock  Mill  on 
the   Escanaba   River. 

ESC.\N.\B.A.  MICH. — F.  E.  Hatch,  of  Fellston,  is  interested  in  a  com- 
pany which  proposes  to  utilize  Boney  Falls  on  Escanaba  River  in  Delta 
County.  .Application  has  been  made  to  the  Board  of  Public  Works  by  Mr. 
Hatch  to  furnish  electricity  to  operate  the  municipal  electric  light  plant. 
GR.AXD  R.APIDS,  MICH. — The  franchise  voted  by  the  City  Council 
to  the  Grand  Rapids-Muskegon  Power.  Company  will  be  submitted  to  the 
people  for  ratification,  the  required  1 2  per  cent  of  the  voters  having  signed 
a  petition  for  such  action. 

GRAND  RAPIDS,  MICH.— Low  water  m  the  Grand  River  has  put 
many  power  dams  out  of  commission  temporarily.  The  feed  wires  for 
the  Ionia  street  lamps  have  been  connected  with  the  Commonwealth 
Power  Company's  line  to  Jackson  and  electricity  is  being  taken  from 
the  company's  steam  plant  at  that  city,  its  dams  on  the  Kalamazoo  River 
being  out  of  business  because  of  the  low  water. 

HOLL.AND,  MICH. — This  city  is  considering  the  proposition  of  giving 
a  trial  this  winter  to  the  Grand  Rapids-Muskegon  Power  Company's 
water  electric  power  service  or  to  repair  and  operate  its  lighting  plant. 
Should  a  trial  be  given  and  prove  successful,  the  city  will  contract  with 
the  company  for  electricity  for  a  term  of  years.  Repairs  to  the  lighting 
plant    would   cost   $30,000. 

MUSKEGON,  MICH. — Plans  are  being  made  by  the  Grand  Rapids- 
Muskegon  Power  Company  to  erect  four  more  power  dams  between  the 
Rogers  dam  and  Newaygo,  making  six  dams  in  all  which  will  develop  a 
trial  of  60,000  horsepower.     George   L.   Erwin  is  secretary. 

WY.\NDOTTE,  MICH. — Bids  will  be  received  until  Sept,  17  by  the 
Hoard  of  Public  Works  for  the  following  electrical  machinery:  A  300-hp 
boiler,  a  240-kw  generating  unit  complete,  generator  panel,  feeder  panel, 
scries  enclosed  alternating-current  lamp  system.  James  G.  Pinson  is 
stcrelary  of  the  board. 

VLBERT  LEA,  MINX.— The  Hartland  Telephone  Company  is  making 
arrangetiients  for  the  extension  of  its  telephone  lines  from  the  terminus 
northwest  of  Freeborn  into  Matawan  and  from  there  west. 

.\UK()RA,  MINX.— The  City  Council  is  reported  to  be  considering  the 
question   of   installing  an   electric  lighting  system. 

BERMIPJI,    .MINX.— The    Northwestern    Telephone    Company 
teniplating    making    improvements    to    its    system 
leading  out  of  the  city. 

DAWSON,  NWNN.— Contracts  for  the  electric  light  plant  and  water 
works  have  been  awarded  as  follows:  Tank,  pumps  and  pipe  line  to  W. 
I)  Lowell  &  Company,  Minneapolis;  construction  of  building  to  J.  W. 
(arson,  flawwn;  Muenzcl  gas  producer  engine  of  Rohp  capacity  to  the 
Minneapolis  Steel  &  Machinery  Company,  Minneapolis;  dynamos,  switch 
board  and  electrical  appliances  to  the  Westinghouse  Ele— ^-  '  "— • 
factnring  (nmpany.     Thr   an 
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OXFORD,  MISS.— The  power  plant  of  the  University  of  Mississippi, 
which  was  destroyed  by  fire  on  Aug.  30,  causing  a  loss  of  $10,000,  will 
be  rebuilt  at  once.  It  is  reported  that  the  city,  is  contemplating  the 
building  of  a  tnunicipal  electric  lighting  plant  in  connection  with  the 
water  works.  The  electric  plant  at  the  University  also  supplied  electricity 
for    lighting    the    town. 

.TKFI'EK.^ON,  MO.— The  Worth  Mutual  Telephone  Company  has  in- 
creased   its   capital    stock    from    $10,000   to   $15,000. 

MEADVILLE.  MO. — There  is  a  project  on  foot  to  establish  an  electric 
light  plant  in  this  place.     For  further  information  apply  to  J.   H.  Dunn. 

ST.  LOUIS.  MO.— The  St.  Louis,  Lakcwood  &  Grant  Park  Railway 
will  place  contracts  for  construction  of  about  six  miles  of  additional 
track  nc.Kt  month,  for  which  franchises  have  just  been  granted.  J.  G. 
Hughes  is  chief  engineer. 

ST.  LOUIS.  MO.— nids  will  be  received  until  Sept.  20  by  the  Board 
of  Public  Improvement  for  furnishing  and  installing  the  following  equip- 
ment in  the  Quarantine  Hospital;  Two  engines;  Iwo  generators;  steam- 
heating  system,  together  with  certain  steam  fixtures  and  appliances;  boil- 
ers, boiler  furnaces,  smoke  connections,  chimney,  etc.  .-Vndrcw  J.  O'Reilly 
is  president  of  the  board. 

SPRINGFIELD,  MO. — The  promoters  and  stockholders  of  the  new 
north  side  lighting  and  heating  company,  which  was  recently  granted  a 
franchise  by  the  mnnicipality.  have  decided  to  incorporate  with  a  capital 
stock  of  $50,000.  A.  J.  Eisenraayer  is  acting  chairman  of  the  company. 
It  has  been  practically  decided  that  the  name  chosen  for  the  company 
will  be  either  the  Mutual  Lighting  Company  or  the  People's  Lighting 
Company. 

WINDSOR.  MO. — The  plant  and  franchise  of  the  Windsor  Electric 
Light  &  Power  Company  have  been  sold  to  Messrs.  Carver  and  Roberts, 
of  Neosho,  Mo.,  and  Canyon  City,  Tex.,  respectively.  The  consideration 
was  $7,200. 

HILLINC.S.  MONT.— The  power  plant  owned  by  the  Yergen  Brothers 
has  been  completed  and  has  been  in  operation  since  .^ug.  i.  The  City 
Council  has  granted  Yergen  Brothers  a  franchise  to  operate  a  street  rail- 
way in  the  city,  which  will  be  voted  upon  by  the  people  Sept.  14.  As 
soon  as  the  franchise  is  granted  a  new  company  will  be  organized  under 
the  name  of  the  Yellowstone  River  Power  Company.  J.  E.  P.rayton  is 
manager  of  the   "^'crgen   Brothers   power   plant. 

FLORENCE,  NEB.— The  Independent  Telephone  Company  is  con 
templating  the  erection  of  a  three-story  exchange  building  in  this  place. 

LOVELOCKS.  NEV. — ^J.  W.  Gemkroger,  secretary  and  treasurer  of 
the  Lovelock  Light  &  Power  Company,  writes  that  the  company  has  been 
incorporated  with  a  capital  stock  of  $25,000.  The  company  is  doing  its 
own  construction  work. 

RENO.  NEV.— Henry  VV.  Esden.  formerly  owner  of  the  VVadsworth 
Light  &  Power  Company,  has  organized  a  company  composed  of  several 
San  Francisco  capitalists  and  is  at  present  constructing  a  large  power 
plant  on  the  banks  of  the  Truckee  River,  about  seven  miles  east  of  this 
city.  The  plant  will  be  one  of  the  largest  on  the  Truckee  River,  and 
besides  furnishing  electricity  to  Olinghouse,  Fallon,  Fairview  and  Wonder, 
will  extend  its  lines  to  this  city  and  enter  into  competition  with  the 
Reno  Light,  Power  &  Water  Company. 

liETllLEHEM,  N.  H.— Dr.  G.  H.  Morrison,  of  Manchester.  N.  H.,  has 
purchased  a  controlling  interest  in  the  Bethlehem  Electric  Light  Company, 
.".nd  will  become  its  treasurer  and  general  manager. 

LINWOOD,  N.  J. — The  Borough  Council  has  voted  in  favor  of  lighting 
:hc  streets  of  t'le  borough  by  electricity.  The  Pleasantville  Electric  Light 
Company  has  submitted  a  proposition  to  furnish  arc  lamps  of  1200  candle- 
power  at  $50  ptr  lamp  per  year  to  burn  until  midnight. 

NEWARK.  N.  .1. — The  contract  for  installing  the  municipal  electric 
lighting  plant  in  the  city  hall  has  been  awarded  to  E.  M.  Waldron  & 
Company,  of  this  city,  for  $28,904. 

PIIILLIPSBURG,  N.  J. — A  company  is  being  organized  by  Phillipsburg 
capitalists  to  build  an  electric  railway  from  Phillipsburg  to  Clinton,  N.  J. 
riie   road   will  be  30  miles  in  length. 

TRENTON,  N.  J. — It  is  said  that  the  Chamber  of  Commerce  has 
taken  up  the  old  project  of  erecting  a  dam  on  the  Delaware  River  above 
this  city  for  the  purpose  of  supplying  electricity  for  lighting  and  power 
purposes  in  the  city. 

.-\MSTERD.'\M,  N.  Y. — The  Eastern  New  York  Railroad  Company  has 
been  granted  a  franchise  for  a  route  into  .\insterdam  from  llagaman. 

NEW  YORK.  N.  Y.— McKesson  &  Robbins.  of  New  York,  N.  Y.,  have 
contracted  with  Dodge  &  Day,  engineers  and  contractors,  of  Philadelphia, 
Pa.,  to  make  additions  to  their  present  power  plant.  The  additions  will 
include  a  new  engine,  generator  and  the  necessary  changes  in  piping  and 
wiring,   etc. 

ONEIDA,  N.  Y. — Surveys  are  now  being  made  for  the  extension  of 
the    Oneida    Railway    to    Kenwood. 

OWEGO,  N.  Y. — The  Ithaca  &■  Owcgo  Traction  Company  has  applied 
to  the  Board  of  Trustees  for  a  franchise  to  construct  and  operate  an  elec- 
tric   railway    in    this   village. 

ROCHESTER.  N.  Y.— Bids  will  be  received  until  Sept.  30  by  the 
Commissioners  of  Public  Buildings  of  Monroe  County  for  furnishing  and 
installing  an  electric  lighting  plant  in  the  basement  of  the  court  house. 
C.   L.   Meade  is  chairman. 


SCHAGHTICOKE,  N.  Y.— The  Schaghticoke  Electric  Company,  which 
is  now  constructing  an  electric  power  plant  on  the  Hoosick  River  in  this 
place,  has  filed  in  the  country  clerk's  office  an  amended  certificate  of  in- 
corporation extending  the  field  of  its  operations  to  Schenectady  and  Mont- 
gomery counties  as  well  as  Rensselaer,  Saratoga  and  Albanj  counties. 
George  E.    Greene  is  president. 

ASHEVILLE,  N.  C— The  Asheville  Rapid  Transit  Company  will  soon 
place  contracts  for  the  construction  of  two  and  one-balf  miles  of  track 
in    the   city.  , 

KINGS  MOUNTAIN,  N.  C— Bids  will  be  received  until  Oct.  3  by 
F.  L.  Carpenter,  town  clerk,  for  $50,000  water,  light  and  improvement 
bonds. 

R.ALEIGri,  N.  C. — The  Raleigh  Electric  Company  is  now  building  a  new 
power  station  and  coal  storing  pockets,  and  has  recently  placed  contracts 
for  the  following  equipments;  One  500-kw,  General  Electric  turbo-genera- 
tor;  Allwrger  condenser;  cooling  tower;  one  500-hp  Stirling  boiler;  a 
150-kw  motor  generator  set.  and  also  three  new  semi-convertible  cars 
from    the    Southern    Car    Company. 

CLEVELAND,  OHIO.— The  street  lighting  service  will  be  extended  by 
the  installation  of  125  arc  lamps  immediately.  Charles  Kibbie  is  superin- 
tendent of  lighting. 

CLEVELAND,  OHIO.— The  Cleveland  Electric  Illuminating  Company 
is  contemplating  the  construction  of  a  generating  plant  on  the  Lake  Shore. 
Involved  in  the  scheme  is  said  to  be-  the  construction  of  a  tunnel  into 
the  lake  to  supply  the  plant  with  water.  C.  W.  Schultz,  chief  eng:ineer 
of  the  \\'ater  Department,  will  prepare  plans  for  the  plant. 

NORWALK,  OHIO.— J.  Y.  Boyd,  of  Toledo,  financial  agent  of  the  new 
intcrurban  road  from  Cleveland  to  Indianapolis  via  Norwalk  and  Bluflton, 
Ind.,  has  signed  a  contract  with  Western  capitalists,  who  will  supply  funds 
to  build  the  road  at  once. 

TOLEDO.  OHIO. — The  council  committee  on  gas  and  light  has  ap- 
proved the  ordinance  granting  the  People's  Heating  &  Lightiog  Company 
the  privilege  to  use  the  streets  of  the  city. 

YOUNGSTOWN,  OHIO.— The  Lake  Eric  &  Youngstown  Electric  Rail- 
way has  completed  plans  for  the  road  to  enter  Youngstown,  connecting 
with  the  Youngstown  &  Southern  Railway  Company.  The  right  of  way 
has  been  secured  to  Conneaut  and  work  will  soon  be  started.  A.  W. 
Jones  and  John  H.   Puhlman  are  interested  in  the  project. 

YOUNGSTOWN.  OHIO.— G.  L.  Wells,  chief  engineer  of  the  con- 
struction force  of  the  Youngstown  &  Ohio  Interurban  Electric  Company, 
states  that  $1,000,000  will  be  invested  in  building  and  equipping  the  new 
road.  The  Cleveland  Construction  will  construct  the  road,  which  is  ex- 
pected to  be  in  operation  by  Sept.  i,  1908.  .-V  power  house  is  now 
under  construction  at  West  Point,  and  a  reserve  plant  v-ill  be  maintained 
at  Leetonia  for  emergency  purposes.  The  main  office  of  the  company  will 
&e  at  Leetonia. 

DAYTON,  ORE. — The  City  Council  is  securing  estimates  for  the  cost 
of  a  water  turbine  and  dynamo  with  the  view  of  establishing  an  electric 
light  plant  in  this  city. 

PORTLAND.  ORE.— Contracts  will  soon  be  let  for  the  construction  of 
an  electric  plant  at  Katolla,  Alaska,  to  generate  1500  horse-power.  The 
Guggenheim    interests    are    behind    the    work. 

PRINEVILLE,  ORE.— The  Prineville  Light  &  Power  Company  is  con- 
templating installing  a  power  plant  on  the  Matoles  next  year  to  supply 
the  whole  county  with  electricity. 

S.\LEM,  ORE.— .v.  Welch,  of  Portland,  has  applied  to  the  City 
Council  for  a  franchise  over  several  streets  of  the  city  from  the  northern 
to  the  southern  limits  with  outlet  to  the  Willamette  River  for  an  entire'y 
new  electric  railway  system. 

DONORA,  PA.— C.  A.  Richter  and  George  W.  Moore,  of  Pittsburg. 
said  to  represent  Pittsburg  capital,  have  been  in  the  town  in  the  interest 
of  a  project  to  build  an  electric  railway  to  connect  Donora  with  the 
Pittsburg-Charleroi  line  at  Eldora.  Surve\-s  have  been  made  for  the 
road  to  cut  across  the  country  to  Eldora  by  the  way  of  South  Donora. 

KITTANNING.  P.\.— The  Kittanning  &  I^echburg  Railways  Company 
is  contemplating  building  three  miles  of  track,  and  is  also  in  the  market 
for  a   250-hp  gas  engine. 

L.-\NC.-\STER,  P.\. — Surveys  are  being  made  for  the  Concstoga  Trac- 
tion Company  for  an  electric  railway  from  Gap  to  Parkersburg.  which 
will  connect  the  electric  railway  system  of  Lancaster  County  with  a  line 
running  to  Philadelphia.  The  Philadelphia  &  Western  Company  is  also 
preparing  to  extend  its  line  through  to  Parkersburg. 

PHILADELPHIA.  PA.— Bids  have  been  asked  by  George  R.  Stearns, 
director  of  public  works,  for  additional  pumps  and  d>-namo$  for  the 
Torrcsdale  plant  as  follows:  One  1.000.000  and  one  2.500.000-gallon 
centrifugal  pumps,  at  an  estimated  cost  of  $60,000:  three  generators  .for 
electric  lighting  and  driving  the  air  blowers  for  the  preliminary  filters, 
the  cost  of  which  is  estimated  at  $25,000. 

PINE  GROVE.  P.-\.— It  is  reported  that  the  fanners  of  Pine  Valley  are 
considering  a  project  of  building  an  electric  railway  through  that  section. 
connecting   Trcmont   and    Poltsville. 

POTTSN'II.LE.  PA.— The  Poltsville  Union  Traction  Company  is  con- 
templating the  construction  of  a  new  viectric  railway  from  Mincrsvil-c. 
the  present  ti  minus  of  the  lower  Schuylkill  line,  to  Hegins  and  Miller  :.- 
burg,  returning  to  Ashland  by  the  way  of  Ctordon  through  Mabel. 
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READING,  PA. — The  Board  of  Park  Commissioners  is  contemplating 
installing  electric  cables  in  conduits  in  the  City  Park,  and  to  have  the 
lamps  suspended  from  ornamental  iron  poles. 

WATERFORD.  PA.— .Articles  of  incorporation  will  soon  be  filed  for 
the  Waterford  Electric  Light  Company  by  Betram  E.  Waltz,  Allyne  C. 
Hovey  and  Charles  Hijnrod.  The  company  proposes  to  supply  electricity 
for   lighting,    heating  and   power   purposes   in   the   borough   of   Waterford. 

PHILLIPSDALE,  R.  I.— The  Washburn  Wire  Company  has  awarded 
the  contract  for  the  construction  of  its  manufacturing  plant,  estimated  to 
cost  $300,000,  to  the  E.  K.  Watson  Company,  of  Warren,  R.  I.  The  plant 
includes  wire  mill,  annealing  building,  rod  mill,  boiler  house  and 'engine 
house.  Leon  H.  Allen,  of  the  American  Electric  Works,  of  Phillipsdale, 
is  the  architect. 

AIKEN,  S.  C. — A.  Ludlow,  manager  of  the  Carolina  Light  &  Power 
Company,  writes  that  no  contracts  will  be  let  in  connection  with  the  de- 
velopment  of  the  Anderson  Shoals  for  electrical  purposes.  All  work  will 
be  do»e  by  day  labor.     The  cost  of  the  work  is  estimated  at  $40,000. 

CHARLESTON,  S.  C— Bids  will  be  received  at  the  office  of  Ion 
Simons,  city  electrician,  until  Nov.  15  for  lighting  the  streets  and  public 
buildings  of  the  city  for  a  term  of  one,  two  and  four  years  from  June 
30.  looS,  with  electricity,  gas  or  some  other  illuminating  system.  Bids 
will  also  be  received  for  lighting  both  by  gas  and  electricity. 

YORKVILLE,  S.  C. — Work  has  commenced  on  the  construction  of  the 
plant  for  the  Lockmore  Cotton  Mills  in  this  place.  The  building  will  be 
75x300  feet.  It  will  have  a  capacity  of  6500  spindles  and  will  be  oper- 
ated by  electricity.     Thomas  F.  Moore  is  president  of  the  company. 

.\BERnEEN,  S.  D. — ^The  City  Council  has  granted  a  franchise  to  C. 
F.   Freehauf,  of  Creston,  Iowa. 

V.XNKTON,  S.  D. — The  City  Council  has  granted  a  franchise  to  build 
a  single-track  railway  along  First  Street  and  Broadway  to  the  Yankton 
&   Southern   Railroad,   which   is   being  promoted  by   Fremont   Hill. 

GLEASON,  TENN. — W.  H.  Williams,  general  manager  of  the  Gleason 
Water  &  Light  Company*  writes  that  probably  nothing  will  be  done  this 
year  on  the  construction  of  the  electric  light  plant. 

MEMPHIS,  TENN. — ^The  question  of  con.structing  a  municipal  electric 
lighting  plant  is  now  under  consideration. 

N.\SH\ILLE,  TENN.— The  Southern  Electric  Company  of  this  city 
ha^  contracted  to  install  a  complete  electric  lighting  plant  at  Ruskin.  near 
Charlotte. 

T!ROWNS\'ILLE.  TEX. — The  City  Council  has  awarded  the  contract 
for  the  construction  of  the  electric  light  plant  and  water  works  system 
to  the  .American  Light  &  Water  Company  for  $65,940. 

C.VLVERT,  TEX. — James  J,  Henry,  of  Denver.  Col.,  is  promoting  a 
project  to  build  a  power  plant  at  this  place  to  furnish  electricity  for 
light  and  power  purposes. 

F.L  P.\SO,  TEX. — The  County  Commissioners  have  granted  a  fran- 
chise to  J.  E.  Gibbs  to  construct  and  operate  an  intcrurban  street  railway 
between  El  Paso  and  San  Elizario. 

HOfSTON,  TEX. — E.  C.  Lamb  is  organizing  a  company  with  a  capital 
stock  of  $50,000  to  build  a  plant  to  manufacture  electric  dry  kilns, 

TERRELL,  TEX. — A.  M.  Woolley,  city  secretary,  writes  that  no  en- 
gineer has  been  employed  as  yet  to  prepare  plans  for  the  electric  light 
plant,  vhich  is  to  be  constructed  at  a  cost  of  $15,000. 

W.VCO,  TEX. — It  is  reported  that  the  money  needed  for  the  establish- 
ment of  the  electric  power  plant  in  Milam  County,  about  60  miles  south 
of  Waco,  has  been  subscribed  by  Texas  and  Eastern  capitalists.  The 
company  has  been  granted  a  franchise  by  the  City  Council  to  erect  and 
maintain  transmission  lines  to  furnish  electricity  in  this  city.  It  also 
proposes  to  supply  electricity  in  the  city  of  Houston  and  electrical  power 
t-i  operate  an  interurban  railway  in  Central  Texas.  Joseph  J.  Henry  is 
saifl  10  be   managing  the  enterprise. 

MONTPELIER.  VT.— The  City  Council  has  granted  a  franchise  to 
Frank  M.  Corry.  E.  H.  Deavilt  and  L  M,  Frost  to  erect  poles  and  wires 
in  the  streets  of  the  city  for  the  transmission  of  electricity  from  their 
proposed  plant  on  the  Winooski  River  near  the  towns  of  Barrc,  Berlin  and 
Ea«t    Monlpelier. 

PITTSFORD  Vf. — Surreys  are  being  made  in  the  vicinity  of  Furnace 
Brook  for  the  Vermont  Marble  Company.  The  company  proposes  to 
develop  the  water  power  of  this  stream  and  build  a  power  house  on  the 
site  east  of  the  Pittsford  Mills.  The  plan  is  to  use  steel  tubing  between 
the  re^rvoir  and  the  power  house. 

EVERETT,  WASH.— J.  T.  McChesncy.  of  the  Everett  Improvement 
(  ompany,   and   a"ociates   will   soon   begin   construction   of  an   electric   rail- 

.ly  between   Snohomish  and   Fall  City,   a  distance  of  35  miles.     Surveys 

lie  betn  completed  for  the  road,  which  will  pass  through  Cherry  Valley. 
EVERETT,  WASH.— The  street  railway  system,  which  was  taken 
over  Sept,  1  by  the  Stone  &  Webster  interests,  has  been  cnibodie<l  in  the 
Puiiet  International  Railway  Company,  a  new  corporation  which  has  be«n 
organized  to  huild  and  operate  a  system  of  intcrurban  electric  railways 
connecting  Sealtlc  and  Tacoma  and  projected  as  far  south  as  Grays 
Harbor,  .\l  present  the  Everett  street  railway  system  is  operated  by 
electricity  generated  by  a  steam  plant  owned  by  the  company.  The  system 
ultimately  will  be  operated  by  electric  energy  furnished  by  a  new  plant 
at  the  falls  of  Noosack  River  in  Whatcom  County,  which  is  now  beinR 
=^«talled  by  Stone  &  Webster.  The  Whatcom  County  power  plant  will 
'  '    connected  wiib  that  of  the   Puget    S-iund   Electric   Railway  Company  at 


Electron  and  a  new  plant  will  be  built  on  the  upper  White  River.  Steam 
auxiliary  plants  at  Seattle,  Georgetown  and  Tacoma  will  be  used  with  the 
main  system  as  reserve  stations. 

SEATTLE,  WASH.— The  lamp  and  lighting  committee  of  the  City 
Council  has  granted  the  Seattle-Tacoma  Power  Company  an  extension  of 
three  years  in  time  to  place  its  wires  underground  in  the  downtown 
section  of  the  city.  The  underground  system  will  cost  the  company 
$400,000  and  is  to  be  completed  by  Jan.   i,   1912. 

SEATTLE,  WASH.— The  Board  of  Public  Works  on  Aug.  24  approved 
the  plans  and  specifications  for  the  cluster  lamps  that  have  been  ordered 
installed  by  the  City  Council  in  the  downtown  district.  It  is  reported 
that  bids  for  the  installation  will  be  received  by  the  Board  of  Public 
Works  in  about  three  weeks,  the  cost  of  which  is  estimated  at  about 
S. -5,000. 

TOPPENISH,  WASH.— The  Council  is  considering  granting  a  water 
and  light  franchise  to  T.  H.  Noble,  of  North  Yakima, 

ELKINS,  W.  VA.— Bids  will  be  received  by  the  county  court  (Lee 
Crouch,  clerk)  until  Sept.  23,  for  electric  and  gas  fixtures  for  the  conrt 
house  now  being  erected. 

.MANNINGTON.  VA.— Albert  M.  Schenck,  of  Wheeling,  has  purchased 
the  plant  and  holdings  of  the  Mannington  Light  &  Power  Company,  The 
line  will  be  extended  and  made  a  link  in  a  proposed  traction  system 
from  Fairmont  to  W'heeiing  by  the  way  of  Mannington,  Clarksburg  and 
Moundsville. 

MORG-'^NTOWN,  W.  V.A.— George  C,  Sturgess,  president  of  the  Sabra- 
lon  Street  Railway  Company,  is  promoting  a  plan  to  build  a  traction  system 
from  the  Fairmont  region  in  West  Virginia  to  the  Connellsville  coal 
region  in  Pennsylvania  by  the  way  of  the  Monongahela  River  to  Point 
Marion  and  thence  to  Connellsville.  \\'ork  on  the  line  to  Point  Marion 
will   commence  at   once. 

ANTIGO,  WIS. — Henry  Sherry,  of  Neenah,  is  contemplating  develop- 
ing a  water  power  on  Wolf  River. 

EAU  CLAIRE,  WIS.— The  Chippewa  Valley  Railway,  Light  &  Power 
Company  is  in  the  market  for  a  225-kw%  600-volt  railway  generator,  either 
new  or  second  hand,  and  two  interurban  cars. 

L.A  CROSSE.  \\"IS.— The  La  Crosse  Water  Power  Company,  which 
is  building  a  large  hydro-electric  power  plant  at  Hatfield,  is  making 
arrangements  to  furnish  electricity  for  lighting  and  power  purposes  to 
towns  and  villages  in  southern  Minnesota,  including  Caledonia,  Spring 
Grove,  Preston.  Houston,  Hokah  and  other  places  in  Fillmore  and 
Houston  counties.  Franchises  will  soon  be  asked  of  the  village  boards 
and  town  councils. 

SUPERIOR,  WIS. — The  City  Council  has  decided  to  make  a  contract 
with  the  Superior  Water,  Light  &  Power  Company  for  street  lighting. 
The  contract  is  for  one  year,  with  an  option  to  lengthen  it  to  five  years. 
The  question  of  building  a  municipal  electric  light  plant  has  been 
abandoned  for  the  present. 

W.VLWORTH.  WIS.— The  sale  of  the  Chicago,  Harvard  &  Geneva 
Lake  Electric  Railway  to  the  Elgin.  Belvidere  &  Rockford  Electric  Road 
interests  has  been  consummated,  and  it  is  said  that  the  latter  company 
will  extend  the  line  of  the  Chicago,  Harvard  &  Geneva  Railway  from 
Harvard  to  Marengo,  and  will  also  soon  begin  surveying  for  an  extension 
of  the  road  to  Elkhorn.  Wis.,  touching  Delavan  Lake  at  its  eastern  end. 
It  is  expected  to  have  the  entire  line  equipped  for  service  by  early  spring. 
The  new  deal  will  involve  an  expenditure  of  about  $600,000  in  addition 
to  the  power  plant  at  Walworth,  making  it  a  central  station  for  the  entire 
line. 

CALGARY.  ALB. — The  Alberta  Portland  Cement  Company  has  ap- 
plied to  the  City  Council  for  concessions  for  the  development  of  electric 
power  at  Radnor. 

RE\"ELSTOKE,  B.  C— The  date  for  receiving  tenders  on  the  hydro- 
electric plant  for  this  city  has  been  extended  until  Sept.  30.  Address 
Mayor  Brown.  ^ 

VANCOUVER.  B.  C— Orders  will  soon  be  placed  in  the  near  future 
by  the  British  Columbia  Electric  Railway  Company  for  material  needed 
in  the  overhead  work  for  the  proposed  electric  railway  between  New 
Westminster  and  Eburnc.  Work  has  commenced  on  the  line  between 
New  Westminster  and  Chilliwack.  which  will  be  62  miles  in  length  and 
will  cost  about  $2,500,000. 

MINNEDOS.A,  MAN.— Water  for  the  proposed  power  plant  to  be  erect- 
ed here  will  be  obtained  from  Clear  Lake.  30  miles  north,  where  a  dam 
will  be  constructed.     For  further  information  address  E.  O.   Denison. 

WINNIPEG,  M.\N. — The  civic  power  committee  has  decided  10  extend 
the  time  for  receiving  tenders  for  its  $3,500,000  power  development  until 
Oct.  I,  in  ordei  that  European  firms  may  submit  tenders.  Plans  and 
siiccificalions  may  be  seen  at  the  office  of  Cecil  B,  Smith,  civic  power 
expert.   Winnipeg,  Man. 

DURHAM.  ONT. — The  Norlhuinbcrland  &  Durham  Power  Company  is 
considering  the  question  of  transmitting  electricity  to  Kingston.  The 
plant    will    be    located    at    Hcaly    Falls. 

MILBROOK,  ONT.— J.  Davidson,  of  this  town,  has  purchased  Ihr 
l«al  electric  lighting  plant  and  has  seceurcd  a  contract  for  lighting  the 
town, 

OTTAWA,  ONT.— The  Municipal  Electric  Commission  has  made  a 
recommendation  to  the  Cily  Council  that  it  be  aulhorizea  to  make  the 
following    offer    to    Mes»rs.    Gilmour    and    Hughson,    the    owners    nf    the 
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Chelsea  power,  that  one-half  the  hcd  of  the  Gatineau  River  at  the  fall 
at  Chelsea,  with  the  riRht  lo  take  water  enough  from  the  river  to  develop 
25,000  horsepower,  be  purchased  by  the  city  for  the  sum  of  $200,000, 
and  that  in  addition  the  city  agrees  to  build,  within  ten  years,  a  dam 
across  the  entire  river  capable  of  establishing  an  8o-foot  head  at  the 
water  power. 

TORONTO,  OXT. — The  Hydro  Klectric  Power  Commission,  of  this 
city,  has  sent  out  a  fourth  surveying  party  to  locate  the  transmission  line 
from  Hamilton   to  Guelph.   Berlin,   St.   Mary's  and   Stratford. 


Company  Elections. 

CLOVERD.\LE,  C.\L  At  tin-  annu.-.l  mc.lini;  ..f  the  Clovcrdale 
Light  &  Power  Coni|)any,  held  recently,  the  following  directors  were 
elected:  A.  Sbarbaro,  P.  C.  Rossi.  A.  E.  Sbarbaro.  A.  Sbarbaro  is 
president  of   the  company   and    A,    E.   Sbarbaro   is  recretary. 

ROCKVILLE,  IND.— At  the  recent  annual  meeting  of  the  directors  of 
Ihc  Parke  County  Telephone  Company  the  following  officers  were  elected: 
A. 'M.  .Adams,  president;  L.  X.  Whitney,  vice-president;  C.  L.  McNaugh- 
ton.  secretary-treasurer,  and  M.  R.  Cfriehard,  auditor.  The  question  of 
installing  new  eciuipment  and  making  extensions  was  considered. 


New  Industrial  Companies. 

THE  SECOND  HAXn  MACHINERY  COMPANY  has  been  formed  at 
Kansas  City.  Mo.,  by  Edward  R.  Royer.  Ralph  P.  Coleman  and  George  B. 
Wandling.  It  will  make  a  specialty  of  the  purchase  and  sale  of  new  and 
second-hand  electrical  and  steam  machinery  for  power  stations  and  power 
applications.     The  company's  office  is  in  the  Sheidley  Building,  suite  448-50. 

THE  TEU-IARMONIC  SECURITY  COMPANY,  of  Jersey  City.  N.  J.. 
has  been  incor[)orated  with  a  capital  stock  of  $125,000.  The  company  will 
deal  in  securities,  etc.  The  incor[)orators  are:  John  C.  I,owe.  Oliver  C. 
Reynolds  and  John   R.   Turner. 


New  Incorporations. 

CITROXEI.I.E.  .\I..\.- TIk-  titiont-llc  I.ithl  6i  P.nver  Company  has 
"been  incorjiorated  with  a  capital  stock  of  $25,000  by  J.  A.  Shannon.  E.  E. 
Shannon  and  H.  IT.  Orr.  The  company  has  been  granted  a  franchise  to 
manufacture  and  distribute  electricity  for  lighting  and  power  purposes  and 
also  to  manufacture  tec.     J.   A.   Shannon   is  president. 

SAN  FRANCISCO.  CAL.— Articles  of  incorporation  of  the  Stockton 
Gas  &  Electric  Company  were  recently  filed  with  the  county  clerk,  to- 
gether with  a  certiiicate  of  bonded  indebtedness.  The  capital  stock  is 
placed  at  $1,500,000,  and  the  bonded  indebtedness  is  for  a  like  amount. 
The  directors  are:  .\.  II.  Winn.  Paul  JIcDonald.  R.  T.  Hooper.  H.  F. 
Allen  and  J.  T.  Handy. 

MONTEZl'MA.  COI,.— The  Montezuma  Power  &  T.ight  Company  has 
been  incorporated  with  a  capital  stock  of  $50,000  by  Geo.  f,.  Nye.  B.  B. 
Morrison    and    R.    W.    Wagner. 

T>OVER.  DEf^. — Incorporation  papers  have  been  filed  for  the  \'an 
Bui  en  Fuel  &  Light  Company  by  the  Cor])oration  Trust  Company  of 
America.  The  company  is  capitalized  at  $25,000.  and  the  directors  are 
James  S.  Cummings.  R.  T.  Graf  and  R.  A.  Wortman.  all  of  Chicago.  HI. 
.\MERICUS.  GA.— A  charter  has  betn  granted  by  the  Secretary  of 
State  to  the  Americus  Railway  &  Power  Company.  The  company  is 
capitalized  at  $250,000  and  proposes  to  construct  four  nii'es  of  street 
railway,  to  install  an  up-to-date  electric  lighting  plant,  and  in  addition 
■will  pump  water  for  the  city  for  the  next  20  years. 

EMMETSBURG,  lA.— The  Spirit  Lake.  Emmetsburg  &  Fort  Dodge 
Railway  Company  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $20,000.  The  company  proposes  to  construct  an  interurban  railway 
from  Fort  Dodge  to  Spirit  L.ake.  Plans  arc  being  made  to  erect  a 
large  dam  across  the  Des  Moines  River  about  seven  miles  north  of  Fort 
Dodge  and  build  a  hydro-electric  plant  at  this  point,  which  with  a  steam 
auxiliary  plant  at  the  north  end  of  the  line  is  expected  to  furni.eli  suf- 
ficient   iw.vcr    tVi    operate    the   cars. 

ST.  ANSG.XR.  I.\.— The  St.  Ansgar  Light  &  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  A.  N.  Lund  and  others. 

ELLSWORTH.  MAINE.— The  Monterey  Hydro-Electric  Power  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $5,000,000  by  William 
E.  Whiting.  Perry  Langley.  R.  H.  Whiting.  H.  F.  Druncmey.  E.  B.  Doyle. 
M.  F.   Doyle  and  E.  K.  Whiting,  Ellsworth. 

LIMERICK.  MAINE.— The  Limerick  W.-iter  &  Electric  Company  has 
been  incorporated  with  a  capital  stock  of  $500,000  by  Charles  G.  Moulton. 
Ralph  Clark.  Charles  H.  Adams,  of  Limerick;  J.  Merrill  Lord,  of  Par- 
son.sfield;  John  F.  Moore  and  Ira  H.  Moore,  of  Ncwfield.  The  com- 
pany has  a  legisK-itive  charter  granting  it  the  right  of  eminent  domain  in 
liie  towns  of  Limerick.  Newfield  and  Watcrhoro. 

EXCELSIOR  SPRINGS.  MO.— .\rticlcs  of  incorporation  have  been 
filed  for  the  St'.  Joseph.  Exctlsior  Springs  &  Lexington  Railway  Com- 
pany by  Dr.  G.  P.  Lingcnfcttcr.  Charles  Dyer,  of  Denver;  C.  D.  Wade. 
A.  M.  Bates.  S.  S.  Mclntirc.  of  Excelsior  Springs;  W.  J.  Bates,  of  Hih- 
bard,  .tnd  D.  C.  Finley.  of  Kansas  City.  The  company  is  capitalized  at 
$200,000. 


I1.\TH,  .\.  V. — The  Bath  Electric  .Scnice  Company  has  been  incorpor- 
ated to  construct  and  operate  an  electric  railway  in  Bath,  N.  Y.  The 
capital  stock  is  placed  at  $100,000  and  the  incorporators  are:  Luther  H. 
Leber  and  Frederick   M.   Dayton,  of   Buffalo,  and   .Arthur  Lozier. 

NIAGARA  FALLS.  N.  V.— The  Niagara  Falls  LighHng  Company  has 
filed  articles  of  incorporation  with  the  Secretary  of  State  with  a  capital 
stock  of  $100,000.  The  directors  arc  Austin  McCausland.  William  J. 
Bagnell,  of  New  York,  and  James  £.  Rock,  of  Niagara  Falls. 

FERRIS,  TEX.— The  Ferris  Light  &  Power  Company  has  been  in- 
corporated with  a  capital  stock  of  $4,000  by  W.  W.  Batchelor  and  others. 


Legal. 


WIRELESS  TELEGRAPH  PROMOTION.— At  Trenton.  N.  J.,  on 
Sept.  5,  argument  was  made  on  the  motion  to  set  aside  the  purchase 
by  .Abraham  V\'hitc,  of  the  John  .-\.  McCall  country  seat  on  Norwood 
Avenue,  befoic  Judge  William  M.  Lanning  in  the  United  Stales  Circuit 
Court.  The  motion  was  made  in  the  suit  of  Walter  Althouse  against 
the  Dc  Forest  Wireless  Telegraph  Company  and  the  .-Xbraham  White 
Realty  &  Improvement  Corporation.  Mr.  Althouse  is  a  stockholder  in 
these  companies,  and  he  seeks  to  have  the  purchase  of  the  McCall  prop- 
erty adjudicated,  asserting  that  White  bought  it  with  money  of  the  com- 
pany. The  property  is  one  of  the  finest  in  the  State  and  cost  upward 
of  $1,000,000.  White  was  supposed  to  have  purchased  the  property  at 
a  sacrifice,  with  one  day's  earnings  on  a  bull  market  in  Wall  Street, 
from  a  syndicate  headed  by  Myron  H.  Oppenheim.  which  bought  the 
property  when  Mr.  McCall  was  pressed  for  funds  during  the  insurance 
investigation.  Oppenheim.  it  is  said,  paid  a  trifle  over  $200,000  for  it 
White  was  reported  to  have  given  $500,000  for  the  place,  but  the  exact 
figures  were  never  made  public. 

TAX.\TION  OF  TELEGRAPH  WIRES  UNDER  THE  STATUTES 
OF  lOW.A. — The  Chicago.  Burlington  &  Quincy  Railroad  Company  own.« 
approximately  800  miles  of  telegraph  lines  and  equipment  in  the  State 
of  Iowa,  situated  on  the  company's  right  of  way  between  Burlington  and 
Council  Bluffs.  Iowa.  In  addition  to  using  their  lines  for  railroad  pur- 
poses they  were  leased  to  the  Western  Union  Telegraph  Company.  The 
statutes  of  Iowa  provide  that  no  telegraph  line  shall  be  assessed  which  is 
owned  and  operated  by  any  railroad  company  exclusively  for  the  trans- 
action of  its  business,  and  duly  reported  in  the  railroad's  annual  report 
for  taxation.  The  railroad  company  erroneously  included  its  telegrapii 
line  in  its  return  of  taxable  property  as  a  part  of  its  railroad  property, 
under  the  Iowa  statute  which  provided  for  the  taxation  of  railroad  propeny 
and  the  company  voluntarily  paid  the  tax  assessed.  In  an  action  by  the 
company  against  the  country  treasurer  to  recover  back  the  tax  which 
it  had  paid,  it  was  held  that  although  the  property  was  not  taxable  under 
the  section  of  the  statute  referred  to,  it  should  have  be<n  taxed  under 
another  provision  of  the  statute  for  the  taxation  of  telegraph  companies, 
and  that  the  railroad  company  was  not  entitled  to  a  refund  of  the  tax. 
Chicago.  Burlington  &  Quincy  Railroad  Company  vs.  Rhein,  Supreme 
Court  of  Iowa.   112  N.  W.   Rep.  823. 

RIGHT  OF  INTERURBAN  ELECTRIC  RAILW.AY  TO  CONDEMN 
LAND  FOR  RIGHT  OF  WAY  IN  WISCONSIN.— The  Milwaukee  Uglit. 
Heat  &  Traction  Conipan>.  having  commenced  a  proceeding  to  condemn 
land  for  right  of  way  for  an  electric  railway  in  the  County  of  Milwaukee. 
Wis.,  its  right  to  do  so  was  denied  by  the  Milwaukee  Northern  Railway 
Company,  operating  a  steam  railroad,  the  latter  company  claiming  that  it 
had  already  acquired  option  contracts  covering  eight  of  the  nine  miles  cf 
the  disputed  right  of  way,  together  with  the  neccss3r>*  franchises,  and 
that  the  former  company  had  not  in  any  event  the  right  to  take  land  by 
condemnation.  The  facts  show  a  contest  between  two  corporations,  one 
a  steam  railroad  and  the  other  an  electric  railway,  each  attempting  to 
acquire  the  same  strip  of  land  for  its  right  of  way,  the  electric  railway 
by  condemnation  and  the  steam  railroad  by  purchase.  .After  indulging 
in  a  lengthy  investigation  of  the  condemnation  statutes,  the  court  con- 
cluded that,  under  them,  interurban  electric  railways  were  authorized  to 
exercise  the  power  of  eminent  domain.  The  steam  railroad  advanced  a 
further  argument  that  it  was  first  on  the  ground  and  had  acquired  a  prior 
right  to  the  land  in  question  by  being  secured  by  option  contracts.  It  was 
shown  that  the  stockholders  of  the  steam  railroad  company  had  advanced 
money  for  the  purpose  of  laying  the  proposed  right  of  way.  and  that 
resolutions  had  been  adopted  by  the  directors  authorizing  the  acquirement 
and  all  necessary  rights  and  fraiKhises  and  appropriating  money  to  pay 
for  the  right  of  way  on  which  options  had  been  secured.  --Xttd  it  was  held 
that  these  acts  constituted  a  complete  location,  and,  hence,  tliat  the  electric 
company  could  not  later  come  in  and  seize  the  same  property  for  its  right 
of  way.  In  re  Milwaukee  Light.  Heat  &  Traction  Company.  Sup.  Cl.  of 
Wi^-onsin.    112    N.    Y.    Rep.   663. 

SALE  OF  TELEPHONE  LINE  AND  EQUIPMENT.— In  a  recent  case 
arising  in  the  Supreme  Court  of  Iowa  it  appeared  that  the  plaintiff  had 
agree*!  to  sell  t.i  the  defendant  a  certain  telephone  system,  and  material 
and  instruments  on  hand,  or  used  in  connection  with  the  system,  for  a 
sum  to  be  fixed  by  designated  appraisers.  The  sale  was  to  include  tele- 
phone poles,  lines,  rights  of  way.  and  the  right  to  maintain  the  lines 
and  poles  as  originally  erected.  The  appraisers  found  that  the  fair  value 
of  the  property  to  be  transfcrreil  under  the  contract  was  $7,500.  The 
bill  of  sale  which  was  subsequently  made  provided  for  the  transfer  of 
"a  line  of  telephone  poles  and  wires,  and  rights  of  way  for  the  mainten- 
ance of  the  line  as  now  constructed."  It  was  warranted  that  the  property 
was    clear    and    free    from    encumbrance,    and    that    the    seller    had    good 


September  14,  1907. 


ELECTRICAL      WORLD. 


549 


and  lawful  authority  to  sell  and  convey  tlie  same.  .After  paying  $7,000 
the  defendant  held  up  the  balance  due  on  the  ground  that  it  had  not  re- 
ceived all  that  it  had  bargained  for.  Evidence  was  introduced  which 
tended  to  show  that,  over  certain  farms  through  which  plaintiff's  line 
passed,  the  plaintiff,  instead  of  owning  absolutely  a  right  of  way,  had 
only  a  permissive  right  to  erect  poles  and  run  telephone  wires,  subject  to 
be  revoked  at  the  pleasure  of  the  owners,  and  that  the  plaintiff  did  not 
have  a  right  of  way  which  would  entitle  him  to  maintain  his  lines 
through  these  farms,  and  to  enter  the  farms  for  the  purpose  of  making 
repairs  as  against  the  objection  of  such  owners.  The  defendant  contended 
that  this  was  inconsistent  with  the  plaintiff's  warranty  that  the  property 
was  free  from  all  encumbrances.  The  court  decided  that  the-contract 
did  not  contemplate  the  conveyance  of  an  absolute  right  of  perpetual 
maintenance  of  the  lines  where  constructed,  but  only  the  right  which 
seller  was  enjoying  at  the  time  of  the  transfer.  As  far  as  this  con- 
tention was  concerned,  then,  the  plaintiff  was  entitled  to  recover  the 
balance  due,  but  it  appeared  that  the  contract  also  provided  for  delivery  of 
certain  materials  and  instruments,  and  the  plaintiff  offered  no  proof  tliat 
the  materials  and  instruments  had  ever  been  delivered.  For  this  reason. 
it  was  held  that  the  court  would  not  be  justified  in  directing  a  verdict  for 
the  plaintiff.  Lattner  vs.  Interstate  Telephone  Company.  112  X.  U'. 
Rep.  653 


Obituary. 


MR.  FR.ANKLIX  II.  SPIESE,  of  Tamaqua,  pa.,  died  suddenly  .\ug. 
30.  while  conversing  with  friends  in  the  Elks'  Club.  Mr.  Spiese  was 
■ore  of  the  most  prominent  business  men  of  that  part  of  the  state.  He 
was  president  of  the  Tamaqua  National  Bank,  originator  of  the  Edison 
Electric  Illuminating  Company  and  the  Tamaqua  &  Lansford  Street 
Railway  Company,  now  merged  into  the  Eastern  Pennsylvania  Railway 
Company,  and  was  a  director  in  the  Cumberland  Valley  Telephone,  the 
American  Subway  and  the  Schuylkill  Subway  companies,  and  was  also 
vice-president  of  the  United  Haiti  Improvement  Company. 

MR.  W.  J.  PHELPS^It  is  with  deep  regret  that  we  have  received 
news  of  the  death,  after  a  brief  illuess.  of  Mr.  W.  T.  Phelps,  on  Sept.  3. 
at  the  Grace  Hospital.  Detroit,  of  inflammation  of  the  brain.  He  under- 
went a  mastoid  operation  on  Aug.  28.  Mr.  William  Joshua  Phelps  was 
torn  in  Elmwood,  III.,  Xov.  19.  1866.  He  was  a  graduate  of  Knox 
College.  Galesburg.  III.,  and  was  a  member  of  the  Illinois  Delta  of  Phi 
Delta  Theta  fraternity.  He  was  an  electrical  engineer  and  inventor. 
The  most  well-known  and  useful  of  his  inventions  was  the  "Hylo"  lamp, 
which  he  manufactured  in  its  various  forms.  He  is  credited  with  being 
the  originator  of  the  turn-down  lamp  art,  which  has  proven  to  be  an 
extensive  business.  He  was  also  the  inventor  of  the  Phelps  motorless 
flasher,  which  has  proven  to  be  of  great  use  in  the  electrical  advertising 
field.  He  was  a  member  of  the  American  Institute  of  Electrical  Engi- 
neers, the  .American  Society  for  the  .Advancement  of  Science,  the  Society 
of  Illuminating  Engineers  and  the  Detroit  Engineering  Society.  He 
leaves  a  widow  and  two  children,  his  father,  Mr.  W.  E.  Phelps,  mother, 
brother  and  sister.      He  was  well  known  in  the  electrical   trades. 

MR.  J.  L.  GAYLORD.— Mr.  James  L.  Gaylord,  37  years  old,  was 
f<iund  dead  in  a  rear  room  of  the  apartment  on  Sept.  8  in  New  York  City 
by  a  colored  porter.  Coroner  Harburger  was  called,  and  after  an  ex- 
amination, it  was  found  that  death  was  due  to  acute  kidney  trouble. 
Mr.  Gaylord,  who  is  a  nephew  of  James  W.  Paul.  Jr.,  of  the  banking 
firm  ot  Drcxcl  &  Company,  of  Philadelphia,  has  been  an  electrical  en- 
gineer with  headquarters  in  New  York  for  the  last  sixteen  years,  and 
was  very  well  known,  both  here  and  in  Philadelphia  in  business  and 
social  circles.  He  was  dining  on  Saturday  night  with  a  companion,  Mr. 
Schultz,  also  an  electrical  engineer,  who  has  an  apartment  at  the  same 
number   as    Mr.    Gaylord.    at    the   Cafe    Martin,    when    Mr.    Gaylord   com- 


plained of  a  slight  illness.  His  companion  advised  him  to  go  home  and 
lest,  which  he  did.  .At  about  10.30  o'clock  on  Saturday  night  Mr. 
Schultz  called  at  Mr.  Gaylord's  apartment  on  his  way  home,  but  after 
ccntinued  knocking  got  no  response,  from  which  the  police  judge  that 
he  probably  was  dead  at  that  time.  Mr.  Gaylord  had  given  up  several 
years  to  pushing  the  -Arnold  monophase  patents,  of  European  origin,  and 
more  lately  was  deeply  interested  in  new  proctsses  of  electroplating. 


Personal. 


PROF.  M.  DEHN,  associate  professor  of  electrical  engineering  at  the 
Stuttgart,  Germany,  Polytechnicum,  is  making  a  tour  of  the  principal 
electrical  centres  of  this  country. 

MR.  CALVIN  W.  RICE,  secretary  of  the  American  Society  of  Me- 
chanical Engineers,  has  just  returned  from  the  Continent  of  Europe 
with  his  wife,  who  was  ordered  abroad  to  take  the  waters  at  one  of  the 
German   spas.     Mrs.   Rice  is  thoroughly  restored  in  health. 

MR.  THEODORE  H.  BAILEY,  who  was  assistant  general  manager  of 
the  General  Electric  Company  for  20  years,  has  been  appointed  general 
manager  of  tbe  Kobusch  -Automobile  Company.  St.  Louis.  Mr.  Bailey  has 
arrived  in  St.  Louis  from  Chicago  and  has  taken  charge  of  the  plant. 

MR.  WM.  W.  MERRILL  has  resigned  as  president  of  the  Appleton 
Electric  Company,  of  Chicago,  and  disposed  of  his  entire  stock  holdings 
to  Jlr.  Albert  I.  -Appleton  and  Mr.  John  \'.  Painter.  Mr.  -Appleton  as- 
sumes the  presidency  of  the  company,  of  which  he  is  also  treasurer,  and 
Mr-  Painter  becomes  secretary. 

MR.  W.  E.  H.ARRINGTON,  president  and  general  manager  of  the 
Eastern  Pennsylvania  Railways  Company,  of  Pottsville,  Pa.,  has  resigned 
the  latter  position  and  will  retain  his  position  as  president  of  the  board 
of  directors  only,  relinquishing  the  management  to  Mr.  L.  C.  Bradley, 
who  has  been  associated  with  the  company  since  last  June.  Mr.  Bradley 
will  till  the  office  of  general  superintendent  and  general  manager. 


business  Notes. 


THE  MAPLE  LEAF  AUTOMOBILE  &  ELECTRICAL  MANUFAC- 
TURING COMPANY,  of  Gait,  Ont..  has  changed  its  name  to  the  Gait 
Elecirical    Manufacturing    Company,    Ltd. 

BOSSERT  ELECTRIC  CONSTRUCTION  COMPANY,  of  Utica. 
N.  Y.,  has  disposed  of  the  switchboard  and  panelboard  department  of 
its  business  to  the  N.  Y.  Electric  Switchboard  Company,  of  Twenty-eighth 
Street  and  First  Avenue.  New  York  City,  which  has  acquired  the  sole  right 
to  manufacture  the  Bossert  type  of  switches  and  panelboards.  The 
former  superintendent  of  the  department  will  be  in  charge  of  the  new 
factory,  which  will  be  represented  by  R.  B.  Corey  &  Company,  of  39-41 
Cortlandt    Street,    as   sales   agents. 

TrtE  PITTSBURG  GAGE  &  SUPPLY  COMPANY,  Pittsburg.  Pa- 
has  installed  White  Star  continuous  oiling  systems  in  the  engine  rooms 
of  the  Fitchburg  Yarn  Company,  Fitchburg.  Mass. ;  Indianapolis  &  L 
Traction  Company.  Scottsburg.  Ind. :  Rerwind-White  Coal  Mining  Com- 
pany. VVindber.  Pa.;  Tennessee  Coal  &  Iron  &  R.  R.  Company.  Ensley. 
Ala,:  Seconnet  Mills.  Fall  River,  Mass.:  American  Sheet  &  Tin  Plate 
Company.  Vandergrift.  Pa.:  American  Bottle  Company.  Newark,  Ohio: 
Bethlehem  Steel  Company.  South  Bethlehem.  Pa.,  and  Diamond  Rubber 
Company,  Akron,  Ohio.  The  great  saving  in  lubricating  oil,  requiring 
but  one  handling  (from  barrel  to  system)  by  human  means,  its  constant 
use.  being  cleaned  by  the  White  Star  filter  after  passing  through  the 
bearings,  and  thence  used  over  and  over  again  until  actually  worn  out, 
render  the  use  of  an  oiling  system  an  actual  necessity  in  every  up-to-date 
power    plant. 
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864.-65.  SAFETY  HANGER:  Richard  Antcau,  West  Toledo.  Ohio.  App. 
filed  Feb.  10.  1906.  .A  form  of  suspension  strap  or  hanger  for  sup- 
porting conductors  from  a  meiscnger  wire.  Includes  a  U-shaped  wire 
clip  with  lapped  ends  which  receive  a  flexible  strap  surrounding  the 
conductor. 

8fi4.78>.  UNIVERSAL  OUTLET  OR  JUNCTION  BOX;  John  L.  Glea- 
»on.  Boston,  Mass.  Apn.  filed  May  31.  1006.  Relates  to  outlet  boxes 
for  joining  the  wires  of  sealed  electric  wiring  system  to  electric  light 
and  other  fixtures.      Covers  details  of  construction. 

864, 7«J.  TUMBLING  B.VRREL;  Harry  J.  Gutlman.  Chicago.  Til.  App. 
filed  Aug.  7.  looi.  A  drum  or  barrel  open  at  one  end  is  revolved  on 
an  inclined  axi's  which  can  be  varied  by  reason  of  tbe  bevel  gear  ar- 
rangement rinployrd  for  driving  the  barrel. 

864.810  .\PP\R\TIS  FOR  ELEfTRICALLV  REMOVING  ANI) 
SEVERING  METAL:  Royal  E.  Frickey.  Berkeley.  Cal.  App.  filed 
June  29.  1906.  Relates  to  an  apparatus  or  machine  for  electrically 
removing,  cutting  or  .cvrring  metallic  strurlurc*.  'urh  as  beams  and 
metal  work  in  general.  Mas  an  el<-ctrnde  and  a  graphite  holder  for 
the  same  having  an  interior  bore  <ii  two  diameters. 

864,842  ELECTRIC  DRIVE  FOR  PAPER  MAKING  AND  LIKE  MA 
CiriNES;  Jame.  R.  Dapper.  I.inw.od.  Scotland.  App.  filed  Jan.  4. 
1907.  A  system  for  elcctricallv  dtiving  paper-making  machines  com- 
posed of  sections  where  the  retalivc  speeds  must  be  capable  of  varia- 


tion, as,  for  example,  to  provide  for  the  suitable  draw  of  a  paper  or 
web  through  a  paper. making  machine. 

864.858.  AUTOMATIC  CIRCUIT  CLOSER:  Hermann  G.  Pape.  New 
York,  N.  Y.  App.  filed  lune  16.  tooj.  The  combination  with  a  re- 
ceiver, of  a  circuit  closer,  and  a  head  band  for  the  receiver  consti- 
tuting operating  means  for  moving  the  switch  to  closed  position  upon 
the  positioning  of  the  head  band  and  receiver  upon  an  operator. 

864.866.  AUTOMATIC  TRAIN  STOP;  Hiram  G.  Sedgwick.  Mill  \'al- 
ley,  Cal.  Apn.  filed  Nov.  28.  .906.  The  track  rails  are  constructed 
with  long  and  with  intermediate  short  insulated  sections,  and  special 
contact  plates  are  also  employed  engaged  by  a  brush  or  shoe  on  ijic 
train.  "This  arrangement  closes  the  circuits  for  operating  the  train- 
slop  relay  magnets. 

864.887.  SITPERVISORY  SYSTEM  FOR  TELEPHONE  LINES;  Will- 
iam W.  Dean.  (  hirago.  III.  .\pp  filed  Jan.  25.  1904.  Relates  to  cord 
and   subscribers'   circuits   fur   a  telephone   system. 

864.888.  TRf)LLEY  WIRE  CROSSf)\'ER;  David  H.  Doak.  Morgan  Park. 
111.  App.  filed  Oct.  II.  1905.  Relates  lo  crossovers  in  connection  with 
overhead  trolley  systems  useil  on  electric  railways.  Is  designed  to 
insulate  the  troilev  wires  from  one  another  anti  at  the  same  lime  per- 
mit high  speed  passage  of  cars  in  bolh  directions.  Mas  normally  de- 
pending plates  which  are  swung  upward  lo  establish  a  bridge  across 
one  of  the  trolley  wires  and  constituting  a  continuation  of  the  other 

864.'<00.  STEP  SWITCH;  Christian  Kramer,  Frankfortonthe  Main.  Ger 
many.     Ap|>.  filH  Jan.    16,   1907.     .A  step  by  step  switch  comprising  an 
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operating  Icvcr  and  .t  contact  lever  together  eccentrically  mounted 
with  relation  to  each  other,  and  cnRaging  devices  on  the  levers  where- 
by they  arc  in  ojtcrative  connection  only  during  a  portion  of  tBe 
movement  of  one  of  the  lcvcr.s  in  one  direction. 
864,!»9.  SOUND-PRODUCING  DEVICE;  John  P.  Northey,  Toronto, 
Ontario,  Canada.  _  App.  filed  July  9,  1906.     Fog  signaling  siren  of  the 


orifices  and  a  reciprocating  cushioned 
In  an  enlargement  of  the  cylinder  and 


vpc  having  a  cylinder  with  air 
piston  having  a  head  working 
having  tranverse  orifices. 

86.1,012.  JOINTED  TROLLEY  POLE;  Ilarrj;  Padlcy,  Elyria,  Ohio. 
.■\pp.  filed  June  i,  1906.  A  trolley  pole  having  a  hinge  substantially 
at  Its  middle  and  the  hinged  members  constructed  each  with  an  abutt- 
ing face  at  an  inclination  to  a  right  angle  whereby  the  troUev  pole 
will  buckle  or  bend  when  the  car  backs  against  an  obstruction,  thereby 
avoiding  breakage. 

864,9i.';.  ELEVATOR  SIGNALING  APPAR.\TUS;  Charles  A.  Reinc.rs, 
Iloboken,  N.  J.  App.  filed  April  9,  1907.  Relates  to  an  elevator  sig- 
naling apparatus,  and  provides  a  construction  by  which  an  attendant 
may  control  the  movement  of  the  elevator  cars  in  order  to  have  them 
make  their  trips  with  regularity. 

864.9;8.  ELECTROLYTIC  PRODUCTION  OF  EARTH-ALKALI 
MET.\LS;  George  O.  Seward  and  Franz  von  Kugelgen,  Holcombs 
Rock,  \'a.  .'\pp.  tiled  April  25,  1906.  Maintaining  the  current  den- 
sity at  a  submerged  cathode  so  high  that  the  metal  is  formed  in  a 
molten  state,  and  cooling  the  metal  which  separates  from  the  cathode 
while  it  is  passing  through  the  electrolyte. 

864,947.  CLAMP  FOR  ELECTRIC  WIRES;  Elisha  W.  Buffington.  Fajl 
River,  Mass.  App.  filed  May  1,  1907.  A  cylindrical  insulator  pin 
having  two  portions  with  parallel  grooves  which  cooperate  to  re- 
ceive conductors  between  them.  The  surfaces  of  the  grooves  are 
roughened  so  as  to  clamp  the  conductors  more  tightly. 

864.950.  TELEGRAPH  TRANSMITTER;  Josiah  A.  Carter,  Jr.,  Atlanta, 
Ga.  App.  filed  March  4,  1907.  Has  a  vibrator  extending  beyond  the 
pivotal  jioint  of  the  key  lever,  speed  adjusting  screw  weights,  and  an 
auxiliary  lever  or  bar  contacting  with  the  vibrator  and  with  the  key 
Icvcr,   a  movable   stop,   and  a  key  lever  controlling  the  action  of  the 

864. 0S7.  PORTABLE  SEARCHLIGHT;  John  Dickens,  Passaic,  N..J. 
App.  filed  Oct.  8,  1904.  A  portable  electric  lamp  of  the  type  having 
a  jjlurality  of  dry  batteries  in  a  cylindrical  casing  and  a  miniature 
incandescent  lamp  at  one  end.  Relates  to  features  of  switch  plug  by 
which  the  circuits  are  controlled. 

864,959.  TANK  ALARM;  Glen  F.  Elliott,  Delmar,  Del.  App.  filed  April 
20,  1907.  A  carriage  slides  vertically  between  suitable  ways,  being 
controlled  by  a  float  in  the  tank.  At  the  limits  of  its  movement  it 
completes  alarm  circuits. 

864,961.  AUTOMATIC  ELECTRIC  GONG-RINGING  DEVICE  FOR 
STREET  CARS;  Nathan  Faliek  and  George  F.  Wolfe,  Denver.  Col. 
.'Vpp.  filed  .April  22,  1907.     .\n  automatic  electrical  gong-ringing  device 


864.909. — Sound-Producing  Device. 


for  street  cars.  Provides  means  for  automatically  and  continuously 
ringing  the  gong  when  a  car  is  standing  still  unless  the  motorman 
holds  the  crank   handle  against   the  stop  post  of  the  controller. 

864,968.  MULTIPLE  NEEDLE  HOLDER  FOR  ELECTROLYSIS;  Ed- 
ward W.  Johnson,  Chicago,  111.  App.  filed  June  28,  1907.  An  ap- 
paratus in  which  a  considerable  number  of  depilatory  needles  are  sup- 
ported on  independent  bracket  arms  so  that  they  can  be  used  simul- 
taneously. 

864,971.  ELECTRIC  SIGNALING  DEVICE;  Alfred  Larsson,  Buftalo, 
N.  y.  App.  filed  June  9,  1906.  Construction  of  electric  vibrator  bell 
having  a  magnet,  the  yoke  of  which  supports  the  bell,  forming  a  hous- 
ing for  the  magnet.  The  armature  is  angularly  disposed  within  the  bell 
or  casing  as  as  to  strike  against  the  inner  surface. 

864.995.  JUNCTION  BOX  COVER  ROSETTE;  Frank  J.  Russell,  New 
York,  N.  Y.  App.  filed  Oct.  20,  1906.  .'V  junction  bo.x  comprising 
two  independent  insulating  blocks  which  telescope  together  through  a 
suitable  opening  in  a  supporting  plate.  The  screws  which  constitute 
the  fastening  means  also  serve  as  electric  terminals  to  make  the  con- 
nections. 

865,011.  CONNECTION  SYSTEM  FOR  DIRECT-CURRENT  ELEC- 
TRIC MOTORS;  Raoul  Brun,  Havre.  France.  .App.  filed  Feb.  28. 
1906.  A  systcni  in  which  a  compound  motor  has  a  flywheel  and 
booster  mechanically  coupled  to  the  motor  and  having  its  armatures 
so  connected  to  the  supply  circuit  in  series  with  the  shunt  winding 
of  the  motor  as  to  reduce  the  shunt  e.\citation   with  increasing  loads. 

865,013,  RAILWAY  BLOCK-SIGNAL  SYSTE.M;  Winthrop  M.  Chap- 
man. Necdham.  Mass.  App.  filed  Ian.  24,  1906.  Provides  a  signal 
system  in  which  the  signals  cannot  be  improperly  actuated  under 
abnormal  conditions,  hut  which  will  be  actuated  with  certainty  under 
the  usual  traftic  conditions. 

865,016.  ELECTRIC  FURNACE;  Walter  G.  Clark,  New  York,  N.  Y. 
.\pp.  filed  Dec.  17,  1006.  An  electric  furn.nce  having  its  walls  of  con. 
ducting  material  of  relatively  low  resistance,  and  an  internal  heater 
or  electrode  arranged  to  cont.ict  at  its  lower  end  with  the  furnace 
walls,  .and  beinf;  of  less  resistance  at  its  end  portions  than  at  its  in- 
termediate portions  and  means  for  elevating  the  electrode. 

865,027.  APPAR.\Tl\S  FOR  EXTRACTING  MINERALS  FROM  ORE: 
Oscar  A.  F.llis.  San  Francisco.  Cal.  App.  filed  March  24,  190.1.  An 
apparatus  for  separating  minerals  from  ores,  comprising  this  ligji- 
iindcr  provided  with  riffles  and  a  precipitating  box  and 
prccipit.ating    box    being    shorter    than    the    open 


865,038.  WATERTIGHT  ELECTRIC  BELL;  Walter  C.  Hill.  London. 
England.  App.  filed  May  19,  1906.  Relates  to  electrically  actuated 
bells  of  alarms  wherein  the  electric  striking  mechanism  is  enclosed 
within  a  watertight  metallic  casing  which  forms  the  sounder  or  bell. 

865,059.  MEANS  FOR  .ATTACHING  PIGTAILS  TO  CARBON 
BRUSHES;  Maxwell  W.  Robertson,  New  York.  N.  Y.  App.  filed 
April  29.  1907.  The  pigtail  is  clamped  to  the  carbon  brush  by  a  pair 
of  metallic  plates  which  are  disposed  on  opposite  sides  of  the  brush 
and  rightly  riveted  together  through  the  body  thereof. 

865,068.  ELECTRIC  GENER.ATOR;  Klas  Weman  and  .Alfred  Larsson. 
BuflTalo,  N.  Y.  App.  filed  May  21,  19C6.  An  electric  generator  haTing 
two-pole  pieces  and  supporting  brackets  for  one  of  said  pole  pieces 


865,068.— El 


formed  integrally  therewith,  each  bracket  having  arms  projecting 
laterally  from  the  pole  piece  on  opposite  sides  of  its  longitudinal 
center. 

;,oo3.  CURRENT  TRANSFORMER;  Oswaldo  de  Paris.  Paris,  France. 
App.  filed  Feb.  4,  1905.  In  an  electrolytic  transformer,  a  cell  com- 
prising a  vessel  of  insulating  material,  a  hollow  carbon  riectrode 
within  said  vessel  provided  at  its  top  and  bottom    .  .'-mtal 

series   of  perforations,   a   metallic  electrode   with  •  -lec- 

trode,  and  an  electrolytic  liquid  contained  in  sai  :  -jula- 

tion    of    such    liquid    through    the   openings    of   sa:  trode 

being  identical  with  that  which  is  produced  in  a  thTtno  =ii  hrn. 

;,io8.  PRINTING  TELEGR.APHY;  Isidor  Kitsee.  Philadelphia.  Pa. 
App.  filed  June  29.  1907.  A  feeding  apparatus  for  the  record  sheet 
of  a  printing  telegraph.  Has  a  magnet  actuating  an  escapement  and 
which  is  energized  by  a  polarized  relay. 

;,i69.  SIGNAL;  Charles  R.  Dowler.  Denver,  Col.  .App.  filed  Sept.  la. 
1906.  A  system  for  indicating  dangerous  conditions  on  a  railroad 
comprising  a  weight  buried  in  an  embankment  and  connected  to  a 
semaphore  apparatus,  whereby  the  semaphore  will  be  displaved  when 
the  embankment  is  washed  away  and  the  weight  allowed  to  fall. 

;.2ii.  BINDING  POST;  Earl  H.  RoIIinson.  Albany.  N.  Y.  App.  filed 
Nov.  12,  1906.  Binding  post  having  a  washer  with  lateralW  projecting 
ears  which  is  clamped  between  the  usual  thumb  nut«._  The  ears  en- 
gage the  wire  to  be  clamped  and  prevent  it  from  falling  out  in  case 
the  nuts  loosen  slightly. 

;.3i5.  ART  OF  TELEPHONY;  Daniel  M.  Therrell.  Charleston.  S.  C. 
App.  filed  July  23,  1904.  In  the  art  of  the  electrical  transmission 
ana  reproduction  of  sound,  means  for  producing  resonance  in  the 
transmitter  circuit,  substantially  as  set   forth. 

;.2i9.  END  CONNECTION  FOR  CONDUCTORS  ON  FIELD  M.AG- 
NETS  OF  ALTERNATE-CURRENT  GENER.ATORS:  Miles  Walker. 
Hale.  -Altrinchham.  England.  App.  tiled  July  13.  190-.  Relates  to 
features  of  construction  of  supporting  three  collector  rings  and  mak- 
ing connections   with   terminals  of  winding. 

;,27i.  LONG  BURNING  ARC  LAMP;  Josef  Rosemeyer,  Lindenthal. 
Germany,  and  Gustavc  Dive.  Bressoux,  Belgium.  -App.  filed  March 
7,  1905.*  Relates  to  long  burning  arc  lamps  and  incluqcs  features  of 
the  clutch  and  feeding  mechanism  for  the  upper  or  positive  carbon. 

1,285.  ELECTRIC  SMELTING  APPAR.ATUS:  James  C.  Young.  Jer- 
sey City.  N.  J.  App.  filed  Jan.  16.  1907.  In  an  electric  smelting 
apparatus,  a  carbon  forming  one  pole  and  a  series  of  spaced  recep- 
tacles mounted  for  rotation  in  a  vertical  plane  and  forming  the  other 
pole,  whereby  an  arc  is  adapted  to  be  established  or  intermixed  be- 
tween said  receptacles,  one  at  a  time,  and  the  carbon,  substantially  as 
described. 

;.20i.  LIGHTNING  ARRESTER;  William  J.  Bell.  Deerfield.  Wis. 
.App.  filed  Sept.  26.  1906.  Has  an  insulating  base  from  which  projects 
upward  a  caroon  rod  forming  a  ground  connection.  .\  metallic  casing 
is  supported  by  the  base  ana  extends  closely  alongside  the  carbon  so 
as  to  establish  i   spark  gap  in  connection   therewith. 

;,323.  TROLLEY;  Leslie  S.  Wilder.  Northampton.  Mass.  .App.  filed 
Jan.  10.  1906.  The  trolley  harp  has  a  U-shaped  frame  hinged  thereto 
to  which  are  pivoted  spring  fingers.  The  arrangement  is  such  that  the 
fingers  are  yieldable  downward  and  laterally  in  passing  hangers,  etc. 
THERMOST.-\T:  Tames  M.  Harrison.  New  York.  N.  Y.  .App. 
Has  a  plurality  of  carbon  disks  provided  with 


filed 


1906. 
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described. 
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apertures,  a  pin  extending  through  said  apertures  for  supporting  said' 
carbon  disks,  and  heat  controlled  mechanism  for  forcing  said  carbon 
disks  together  with  var>ing  degrees  of  pressure,  thereby  altering  the 
resistance  of  the  contact. 
65,330.  BATTERY;  Reuben  S.  Clymer  and  Thomas  M.  Woodhouse. 
AUentown.  Pa.  .'\pp.  filed  Nov.  j-.  1006.  A  medical  apparatus  in- 
cluding specially  constructed  terminal  plates  which  are  desiigned  to 
be  applica  to  the  body  of  a  patient  so  as  to  cause  the  ab«iorption  or 
injection  of  specified  chemicals.  One  of  the  plates  is  in  the  form  of 
an  absorbent  pad  held  against  a  metallic  backing  bv  bindinfz  wires. 
The  other  terminal  is  in  the  form  of  a  sponge  backe<i  by  a  miniature 
of  the  electrode  in  use. 
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Standards  of  Light. 

We  note  in  the  Digest  some  of  the  results  reached  by  the 
International  Photometric  Commission,  which  met  in  Zurich  a 
couple  of  months  since.  While  the  action  taken  was  rather 
tentative  in  its  nature  and  can  hardly  be  expected  to  establish 
an  international  ruling,  it  will  certainly  be  of  service  in  clarify- 
ing the  issues  and  in  helping  to  bring  about  a  general  conven- 
tion regarding  luminous  standards,  which  is  at  present  much 
needed.  There  have  been  numerous  attempts  to  settle  c.v 
cathedra  upon  luminous  standards,  usually  by  bodies  which,  like 
the  congress  that  established  the  VioUe  standard,  had  real 
authority  to  speak  for  nothing  save  itself.  The  whole  matter  i*; 
so  complex  that  it  will  take  many  preliminary  conferences  tu 
pave  the  way  for  concerted  action,  and  the  present  one  is 
valuable  especially  in  that  it  has  brought  up  to  date  the  facts 
regarding  the  concrete  primary  standards  which  are  now  in  use. 
The  commission  certainly  represents  a  high  degree  of  experi 
uK-nial  skill  and  the  results  presented  will  carry  no  inconsider- 
able weiglit.  -\l  the  present  moment  the  three  standards  of 
sufficient  importance  to  be  considered  are  the  hefner,  the  pen- 
tanc  standard  and  the  carcel.  Of  these  the  last-named  derives 
more  importance  from  its  still  considerable  use  than  from  its 
intrinsic  excellence.  In  uniformity  and  reproducibility  it  leaves 
considerable  to  be  desired,  although  its  color  and  magnitude 
make  it  convenient  for  the  comparison  of  flame  sources.  We 
doubt  whether,  as  a  primary  standard,  it  can  fairly  be  con- 
sidered eligible  for  final  choice  so  that  in  lack  of  anything  bet- 
ter the  hefner  and  the  lo-cp  pentanc  standards  have  the  field 
to  themselves. 

Yet  even  these  are  far  from  ideal,  the  former  l)y  reason  of 
its  small  power  and  inconvenient  color,  the  latter  on  accoun; 
of  its  relative  complication  and  relatively  large  variations  with 
atmospheric  conditions.  Leaving  the  carcel  out  of  consider,! 
tion,  the  values  adopted  by  the  commission  make  the  Harcourt 
standard  equal  to  10.95  hefners ;  or  the  hefner  equals  0.01,? 
penfane  candle.  Previously  the  hefner  has  been  generally  held 
to  equal  0.88  Parliamentary-candle,  so  that  there  is  an  out 
standing  discrepancy  of  about  3  per  cent  between  the  twi' 
definitions.  The  value  0.88  is  the  one  adopted  by  the  American 
Institute  of  Electrical  Engineers  and  by  the  Bureau  of  Stand 
ards,  so  that  practically  the  American  standard  "candle"  varic- 
from  the  present  canonical  value*  of  the  British  "candle"  by 
the  amount  just  given.  If  this  were  the  whole  story  the  issin- 
would  be  simple  enough.  But  in  an  admirable  paper  by  Dr 
Hyde,  of  the  Bureau  of  Standards,  it  appears  from  direct  com 
parison  between  the  Harcourt  and  the  standard  incandesceiv, 
lamps  of  the  burcati.  and  between  these  and  the  hefner,  thai 
the  relation  between  the  Harcourt  and  the  hefner  is  not  10.95, 
but  1 1. 19.  This  gives  the  hefner  equal  to  0.894  penlanc-candle. 
a  value  about  half  way  between  the  new  and  the  old  ratios. 
In  fact,  various  direct  comparisons  give  this  ratio  all  the  way 
from  0.88  to  o.g.l,V  The  fact  remains  ihat  there  is  an  outstand- 
ing discrepancy  of  5  per  cent  to  be  accounted  for  in  sotne  way. 
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It  must  be  admitted  that  the  situation  is  a  difficult  one.  In 
some  respects  the  values  obtained  via  incandescent  lamps 
should  be  more  reliable  even  than  direct  comparisons  since  each 
flame  standard  can  then  be  worked  in  its  home  laboratory, 
while  the  incandescents  seem  to  be  reliable  between  themselves 
to  a  highly  satisfactory  degree.  Still,  there  must  be  taken  into 
account  the  well-known  advantage  of  comparing  flame 
standards  with  each  other  under  identical  atmospheric  condi- 
tions as  against  applying  the  full  value  of  the  atmospheric  cor- 
rections when  checking  incandescent  lamps.  This  is  one  reason 
for  the  hesitancy  of  gas  photofnetrists  in  using  the  other- 
wise extremely  convenient  incandescent  standards.  It  seems  to 
us  that  there  is  much  room  for  improvement  still  in  flame 
standards  when  variations  as  large  as  those  noted  appear  in  the 
careful  work  of  skilled  investigators.  Certainly  it  would  seem 
possible  to  devise  a  lamp  while  burning,  like  the  hefner,  an  en- 
tirely definite  chemical  compound,  should  yet  give  a  better 
magnitude  and  a  color  nearer  to  that  of  modern  illuminants. 

The  carcel  and  the  recent  kerosene  lamp  of  Dr.  Elliott  show 
the  results  that  can  be  reached  by  methods  comparatively  crude 
as  regards  the  material  burned,  while  the  hefner  is  a  good 
example  of  what  can  be  done  with  a  constant  fuel  in  spite  of 
small  dimensions,  naked  flame  and  inconvenient  color.  There 
is,  of  course,  a  comparatively  unexplored  field  in  the  metallic 
filament  incandescents,  but  the  failure  with  platinum,  which  is 
relatively  easy  to  obtain  in  pure  condition  and  to  manipulate,  is 
somewhat  discouraging.  The  investigation  leading  to  a  satis- 
factory primary  standard  of  light  will  be  a  long  one  since  not 
only  has  the  thing  itself  to  be  found,  but  the  inertia  of  long 
usage  must  be  overcome.  As  a  preliminary  step,  however,  it 
should  be  possible  to  establish  an  international  "candle"  or 
other  unit  of  intensity  to  which  each  country  could  attach  its 
value  in  terms  of  its  own  pet  primary  source.  The  unit  in 
terms  of  incandescent  lamps  is  amply  easy  to  manage  and  would 
at  least  give  photometrists  the  advantage  now  denied  them  of 
working  in  terms  of  the  same  thing  with  the  same  name  every- 
where. When  the  concrete  primary  standard  comes  it  can  be 
adjusted  in  magnitude  to  a  simple  ratio  with  the  unit. 


Telephonic  Distortion. 

Elsewhere  we  print  an  interesting  contribution  by  Mr.  Louis 
Cohen  calling  attention  to  the  apparent  neglect  by  investigators 
in  the  past  of  the  influence  of  skin  resistance  on  telephonic 
transmission ;  that  is,  of  the  increase  of  the  resistance  of  a  con- 
ductor with  increase  of  frequency  caused  by  unequal  flow 
through  the  cross  section  of  a  conductor  by  the  action  of  self- 
inductance  which  crowds  the  current  toward  the  surface, 
whereby  the  conductive  niedium  is  unequally  utilized.  The 
practical  bearing  of  this  consideration  depends  largely  upon 
the  telephonic  speech  value  of  the  current  components  of 
higher  frequency,  for  at  the  lower  and  predominant  frequencies 
the  skin  effect  may  be  negligible.  We  note  that  in  the  present 
case,  as  in  the  case  of  other  writers  on  the  subject  of  telephonic 
distortion,  the  term  distortion  is  connected  only  with  the  effect 
of  attenuation.  This  use  appears  to  ignore  the  fact  that  the 
effect  of  reactance  not  only  attenuates  differently  the  values  of 
current  components,  but  also  changes  their  phase  relations — in 
the  first  case  affecting  the  tone  value,  and  in  the  second  case 
the  word  form. 


What  Constitutes  Good  Street  Lighting. 

The  paper  by  Mr.  W.  H.  Blood,  Jr.,  on  "What  Constitutes 
Good  Street  Lighting,"  which  was  read  before  the  con%'ention 
of  the  Illuminating  Engineering  Society  and  summarized  in 
our  issue  of  Aug.  lo,  well  represents  the  views  of  a  great  many 
central  station  men  and  illuminating  experts  on  what  should 
be  sought  in  street  lighting.  Mr.  Blood  took  the  position  that 
smaller  units  than  are  now  common  are  desirable ;  or,  in  other 
words,  that  incandescent  lamps  of  high  efficiency  located  at  fre- 
quent intervals  enable  one  to  see  the  way  along  a  street  much 
better  than  large  arc  lamps  at  less  frequent  intervals,  as  there 
is  less  variation  between  the  maximum  and  minimum  illumi- 
nation on  the  street,  and,  hence,  for  purpose  of  pathfinding  the 
street  is  better  illuminated.  Any  observer  who  has  ever  walked 
or  driven  on  shaded  streets  at  night,  illuminated  by  frequent 
incandescent  lamps,  and  on  streets  lighted  by  arc  lamps  at 
infrequent  intervals  can  testify  to  the  truth  of  these  state- 
ments. As  a  matter  of  fact,  much  of  our  street  lighting  is  not 
beyond  the  stage  of  pathfinding,  and  whatever  system  makes 
it  easiest  to  sie  the  path  at  a  given  expenditure  per  mile  of 
street  is  logically  the  most  desirable.  There  are,  nevertheless, 
a  number,  even  among  illuminating  engineers,  who  point  to 
the  brilliant  effect  produced  by  arc  lamps  which  is  impossible 
with  incandescents,  and  claim  that  the  high  maximum  inten- 
sity near  the  lamp  is  not  altogether  a  drawback,  as  it  helps 
make  a  well-lighted  effect  whether  the  street  is  actually  well 
lighted  for  purposes  of  finding  one's  way  or  not  There 
appears  to  be  a  place  for  both  systems  of  lighting.  In  the 
numerous  towns  where  arc  lamps  are  placed  every  second 
corner  in  the  residence  districts,  there  is  no  question  at  all 
but  that  an  equal  amount  of  energy  in  incandescent  lamps 
would  enable  citizens  to  see  their  way  around  the  streets  much 
better.  The  arc  lamp  at  such  infrequent  intervals  is  simply 
barbarous,  because  of  the  violent  contrasts  and  deep  shadows 
which  result.  On  the  other  hand,  on.  business  streets  where 
arc  lamps  can  be  placed  on  every  corner  or  even  closer,  thi- 
blinding  effect  and  contrasts  are  not  pronounced  enough  lo 
cause  trouble,  although  even  in  such  places  opal  diffusing 
globes  might  well  be  used  to  lessen  the  glare. 


Incandescent  Lamp  Specifications. 

The  extent  to  which  the  U.  S.  Government  propose-  to 
employ  incandescent  lighting  during  the  forthcoming  fiscal 
year  is  indicated  by  the  fact  that  proposals  have  recently  been 
invited  for  270,000  incandescent  lamps,  as  detailed  in  our  issue 
of  August  3.  These  proposals  are  noteworthy,  since  they  are 
the  first  of  their  kind  to  employ  mean  spherical  candle-power 
as  a  basis  of  comparison.  This  distinctly  marks  a  step  in  ad- 
vance. The  rating  of  the  lamps  called  for  remains  on  the 
mean  horizontal  candle-power  basis,  as  is  customary,  but  the 
initial  specific  consumption  called  for  is  3.76  watts  per  mean 
spherical  candle,  corresponding  to  3.1  watts  per  mean  horizontal 
candle,  when  the  spherical  reduction  factor  is  82.5  per  cent. 
N'ot  only  is  the  mean  spherical  candle-iKiwer  basis  the  most 
nearly  accurate  from  a  technical  standpoint,  but  it  is  also  the 
only  safe  standard  of  valuation  in  comp.iring  lamps  of  differ- 
ent types  and  manufacture.  There  are  many  conditions  in 
which  increased  candle-power  in  some  particular  direction  is 
preferable  to  a  nearly  tuiiform  distribution,  as.  for  example.  •!•' 
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case  of  a  single  incandescent  lamp,  without  globe  or  reflector, 

suspended  abovi  \i  reading  desk.  In  this  case  a  type  of  lamp 
with  powerful  'nd-oii  candle-power  with  weakened  horizontal 
intensity  is  pref»-able  to  a  lamp  of  the  usual  type.  No  proper 
comparison  of  th>  two  types  of  lamp  would  be  possible  on  the 
basis  either  of  i  id-on  candle-power  or  of  mean  horizontal 
candle-power.  Tin-  true  comparison  would,  however,  always 
be  available  on  the  .lasis  of  mean  spherical  candle-power.  The 
government  enginees  who  formulated  the  department  specifi- 
cations have  performed  an  excellent  service  to  electric  lighting 
in  requiring  the  conlnercial  recognition  of  the  spherical  can- 
dle-power which  had  no  loilg  been  denied. 


tion  in  spite  of  the  fact  that  the  lamps  concerned  are  really  in 
commercial  competition. 


Color  Photometry 

The  very  interesting  l-tter  on  this  topic  from  Dr.  Lummer 
which  appears  elsewhere  in  our  columns,  raises  anew  some 
important  practical  questims.  It  has  certainly  been  far  from 
r.iir  purpose  to  criticize  th<  admirable  Lummer-Brodhun  screen 
for  failing  to  do  what  it  was  never  expected  to  accomplish. 
The  fact  is,  however,  that  some  writers  on  photometry  have 
been,  by  the  very  care  of  setting  which  characterizes  the  in- 
strument, misled  into  thinkiig  that  it  is  particularly  adapted 
for  the  very  thing  which  Dr.  Lummer  himself  vigorously  dis- 
claims. Hence  it  seems  desirable  to  set  them  right.  Exact 
results  in  the  comparison  of  f^lds  varying  widely  in  color  are 
certainly  not  yet  attainable;  ho\^ever,  consistent  readings  can  be 
obtained  by  an  observer  at  a\particular  time.  One  of  the 
hardest  lessons  for  the  experimenter  to  learn  is  that  consistency 
does  not  imply  precision  in  the  ^nal  result.  As  Dr.  Lummer 
suggests,  there  may  be  some  doubl  as  to  the  real  value  of  com- 
parisons between  very  different  cdored  fields.  The  difficulties 
of  color  photometry,  however,  are  very  seriously  involved  in 
the  comparison  of  our  present  cci^nmercial  illuminants,  and 
hence  cannot  be  laid  aside  even  if '.the  results  are  known  to 
lack  in  precision.  It  is  a  case  wher^one  must  do  the  best  he 
can  even  with  unsatisfactory  methods  land  instruments. 


For  instance,  it  has  become  nccestary  to  compare  lamps 
differing  in  color  as  much  as  the  flamiilg  arc  and  the  enclosed 
arc,  the  incandescent  lamp  and  the  mercury  vapor  tube.  Not 
only  do  these  vary  immensely  among  themselves,  but  they  all 
differ  conspicuously  from  the  scale  of  Color  values  found  in 
average  daylight.  These,  in  turn,  range  from  a  light  redder 
than  the  hefner  to  one  bluer  than  the  crf:Iosed  arc.  It  is  a 
case  then  of  making  the  best  of  a  bad  propoiition,  and  of  trying 
to  devise  a  fair  method  of  approximation  rather  than  a  satis- 
factory method  of  exact  measurement.  It  may  very  likely 
turn  out  that  one  must,  in  color  photometry,  be  satisfied  with 
methods  which  would  be  quite  inappropriate  for  the  comparison 
of  fields  approximately  alike  in  color.  Facing  the  problem  as 
one  finds  it,  one  of  the  exasperating  preliminary  troubles  is 
that  there  is  no  general  agreement  upon  a  definition  of  what 
shall  conventionally  be  called  white.  The  Wclsbnch,  acetylene, 
metallic  filament  incandesccnts,  Nernst  lamps,  and  even  the 
Moore  tube  and  the  enclosed  arc,  have  been  exploited  vocifer- 
ously as  .white.  And  lately  the  magnetic  arc  has  been  added 
10  the  list  of  aspirants.  It  would  seem  desirable  to  establish 
some  uniformity  in  color  nomenclature  before  trying  to  com- 
pare a  "white"  enclosed  arc  with  a  "white"  Welshnch.  This 
matter  aside,  there  remains  a  practical  color  difference  be- 
tween these  various  sources  so  Rreat  as  to  do.iy  proper  evalua- 


It  seems  to  us  that  the  work  which  Dr.  Lummer  has  in 
progress  regarding  the  sensibility  of  the  eye  to  various  spectral 
colors  is  much  to  the  point.  Previous  work  on  this  point  has 
hardly  been  carried  far  enough  to  serve  as  a  basis  for  any- 
thing like  a  commercial  criterion.  One  of  the  possible  methods 
of  dodging  the  color  difficulty  is  to  assign,  by  obtaining  the 
average  results  from  a  very  large  number  of  normal  eyes,  con- 
ventional standard  values  for  the  luminosity  of  each  spectral 
region,  so  that  light  sources  may  be  compared  by  a  relatively 
simple  spectro-photometric  method.  .Another  plan  is  that  of 
Crova,  many  years  since — using  a  colored  screen  permeable 
only  to  the  colors  of  high  luminosity,  and,  therefore,  reducing 
the  lights  to  be  compared  to  approximately  the  same  color. 
We  fear  this  scheme,  fair  as  it  undoubtedly  is  for  most  sources, 
would  cause  a  riot  when  applied  to  some  of  the  illuminants  at 
present  employed.  Again,  one  might  find  it  possible  to  use  some 
sort  of  reading-comparisoij  photometer  which  should  give  a 
fair  approximation  to  the  practical  value  of  the  sources  com- 
pared for  seeing  purposes.  It  is  not  without  the  bounds  of 
possibility,  too,  that  a  constant  might  be  found  to  connect  the 
luminosity  values  for  the  average  eye  with  the  effect  of  the 
beam  upon  a  selenium  cell.  In  fact,  the  whole  range  of  photo- 
metric appliances  must  be  gone  over  before'  the  question  is 
finally  settled.  And,  first  of  all,  it  is  well  worth  while  for  a 
thorough  investigation  to  be  made  of  the  actual  errors  com- 
mitted in  balancing  lights  of  different  colors  with  the  usual 
screens. 

It  is  true,  of  course,  that  the  Purkinje  phenomenon  is  ex- 
tremely troublesome  in  such  work,  but  it  is  not  so  clear  that 
its  effect  caniiot  be  allowed  for,  if  one  were  using  a  standard, 
conventional  method  of  working.  If  one  could  connect  the 
actual  relative  luminosities  of  the  lamps  as  determined  by  the 
spectro  photometer,  with  the  settings  made  under  standard  con- 
ditions, it  might  turn  out  that  reasonable  precision  would  be 
attainable.  The  amount  of  personal  equation  in  setting  a 
photometer  screen  on  colored  lights,  aside  from  Purkinje's 
phenomenon,  has  never  been  sufficiently  studied,  nor  is  the  con- 
stancy of  the  personal  equation  satisfactorily  known.  There 
is  pretty  good  reason  to  expect  that  it  may  be  subject  to  large 
variations  in  the  same  person,  and  it  is  not  yet  clear  whether 
these  are  or  are  not  controllable.  The  real  fact  is  that,  as 
Dr.  Lummer  very  truly  says,  we  arc  quite  at  sea  in  color  pho- 
tometry. There  is  a  pro?iigious  amount  of  work  to  be  done 
merely  in  gathering  the  data  necessary  to  the  formation  of  an 
intelligent  judgnient  on  many  of  the  points  involved,  the  more 
since  it  looks  very  much  as  if  the  reactions  of  the  average  eye 
10  color  would  have  sooner  or  later  to  be  determined.  The 
study  of  the  color  sense  is  so  laborious  that  most  investigators 
have  been  per  force  content  with  a  few  "subjects."  Yet  when 
it  was  possible  to  chance  upon,  as  did  one  experimenter,  two 
cases  of  an  altogether  exceptional  aberrant  color  sense  in  the 
same  laboratory,  it  is  clear  that  safety  lies  in  considerable 
numbers.  It  is  a  case  for  carefully  laid-out  co-operative  re- 
search, if  results  arc  lo  be  obtained  in  a  reasonably  short  time. 
The  IllnminalinK  Engineering  Society  and  allied  bodies  have 
plenty  of  work  ahead  of  ihciii  along  these  lines,  and  ihcy  will 
do  well  to  start  in  at  once,  lest  Ihcy  be  overwhelmed  by  Mill 
more  illiiTiiinant'. 
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The    Exhibits  and   the  Awards    Jury   at   the 
Jamestown   Exposition. 

Last  week,  under  the  presidency  of  Dr.  Albert  Shaw  and  the 
vice-presidency  of  Mr.  Ambrose  Swasey,  the  jury  of  awards 
of  the  Jamestown  Exposition  took  up  its  work.  The  jury  in 
this  instance  has  been  limited  lo  about  75  members,  chiefly 
university  officials,  government  experts  and  men  prominent  in 
technical  bodies.  From  this  body  and  its  departmental  groups 
no  appeal  is  permitted  by  the  rules  of  award,  but  a  superior 
jury  has  been  constituted  to  take  care  of  various  difficult  points 
that  arise  in  such  work.  The  whole  week  was  devoted  by  the 
jury  of  awards  to  its  task,  and  the  present  week  will  probably 
see  tlie  close  of  the  work  of  its  jury  of  review.  It  is  under- 
stood that  the  awards  will  be  announced  early  in  October.  While 
the  exposition  is  relatively  small,  it  is  in  some  respects  very 
select,  and  the  rules  have  aimed  to  limit  the  award  of  only  one 
medal  to  any  exhibitor  in  any  given  department.  Hence  the 
work  of  the  jury  has  been  of  an  unusually  critical  nature. 

In  the  general  group  of  machinery,  electricity  and  transporta- 
tion, Mr.  J.  M.  Dodge  was  made  chairman  of  the  machinery 
and  transportation  section,  and  Dr.  Carl  Hering  chairman  of 
the  electrical  section;  both  having  great  familiarity  and  experi- 
ence with  the  work.  The  department  group  for  electricity 
comprised  Dr.  Carl  Hering,  Prof.  B.  V.  Swenson,  secretary  of 
the  American  Street  and  Interurban  Railway  Association;  T.  C. 
Martin,  editor,  Electrical  VVorlu,  and  C.  T.  Malcolmson,  ex- 
pert, U.  S.  Fuel  Testing  Plant.  Prof.  Swenson  was  also  a  juror 
in  the  transportation  section.  The  electrical  jury  considered 
exhibitors  in  Class  79,  telegraphy  and  telephony;  80,  electro 
chemistry;  81,  electric  lighting;  82,  various  applications  of  elec- 
tricity; 143,  working  of  mines  electrically,  and  146,  electro- 
metallurg)'.  The  exhibits  in  these  classes  were  chiefly  in  the 
Machinery  Building,  but  were  scattered  also  throughout  the 
various  departments,  owing  to  the  fact  that  electricity  is  now 
so  pervasive  in  its  influence  and  effects,  it  is  hard  to  name  any 
branch  of  human  effort  or  experiment  in  which  electrical  en- 
ergy is  not  employed. 

During  the  week  the  officers  of  the  jury,  with  the  support  of 
the  whole  body,  adopted  resolutions  commending  the  exposi- 
tion to  the  people  of  the  United  States  as  worthy  of  visitation 
and  cordial  support.  In  view  of  the  nature  of  the  productions 
of  the  Southern  States,  emphasis  is  everywhere  laid  on  the 
agricultural  and  mineral  productions  of  the  various  common- 
wealths, but  the  machinei-y  section  is  altogether  of  an  excellent 
character;  and  it  is  probable  that  no  previous  exposition  has 
seen  so  many  industrial  and  domestic  applications  of  electric 
light,  heat  and  power.  Moreover,  the  lighting  of  the  exposi- 
tion is  admirably  done,  and  Mr.  \V.  M.  Dixon,  assistant  direc- 
tor-general and  electrical  chief  of  installation,  has  achieved  not- 
able success  in  spite  of  the  obstacles  in  his  way.  About  75,000 
lamps  of  8  candle-power  have  been  used  in  outlining  the  main 
buildings,  and  there  are  eight  searchlights  on  the  .Administra- 
tion Building  employed  to  throw  broad  beams  of  light  seaward 
over  the  water  gale,  after  the  maimer  of  a  streaming  aurora 
borealis.  These  lamps  are  supplemented  by  at  least  as  many 
incandescents  on  the  Warpath,  and  by  other  searchlights.  The 
buildings  make  free  use  of  a  dull  red  brick  that  absorbs  light, 
but  the  general  accentuation  of  outline  is  admirably  carried  out. 
In  addition  there  is,  on  Raleigh  Square,  south  of  the  Grand 
Basin,  an  electric  fountain,  of  the  concealed  chamber  type,  with 
colored  screens  passing  in  front  of  the  arc  lamps,  whose  beams 
are  projected  upward  through  the  jets  of  water.  The  manner  in 
which  the  exposition  is  supplied,  by  a  large  sub-station,  from  the 
system  of  the  local  traction  and  lighting  company  was  described 
in  these  pages  some  months  ago.  It  is  needless  to  add  that 
this  system  has  been  very  heavily  taxed  this  summer;  now 
that  the  exposition  has  "found  itself,"  now  that  cool  days  arc 
coming  with  leisure  for  the  Southcner,  and  now  that  the  beau- 
tiful spectacle  on  the  historic  Hampton  Roads  is  fully  set,  the 
burden  of  travel  is  reaching  its  peak,  and  the  whole  plant  is 
working  to  the  limit. 


I  he  jury  of  awards  on  the  transportation  g  jup  consisted  of 
five  members,  three  of  whom  were  present' and  filled  in  an 
arduous  week,  viz..  Prof.  B.  V.  Swenson.  P-o  •■  G.  Lanza,  of  the 
Massachusetts  Institute  of  Technology,  and  '."Ir.  C.  T.  Mal- 
colmson. The  electrical  exhibit*  in  this  groit/  were  also  con- 
sidered by  the  electrical  jury.  All  possible  courtesies  and  help 
were  extended  by  Mr.  T.  S.  South>,'ate.  grrvernor  of  exhibits; 
Mr.  J.  L.  Farmer,  secretary  of  the  jury  ot  awards,  and  Capt. 
J.  E.  Reinburg.  chief  of  the  departments  of  michincry  antl  marine. 
The  jury  lunched  daily  at  the  Swiss  .-MfS  Village  to  discuss 
work  and  details,  and  the  Army  and  Xavy  Qub  also  threw  open 
the  hospitable  doors  of  its  cozy  home  01  the  outskirts  by  the 
water,  near  Machinery  Building.  Durinf  the  week  a  most  in- 
teresting trip  was  made  over  the  electrt  division  of  the  Nor- 
folk &  Southern  Railroad  to  Virginia  leach  and  Cape  Henry, 
at  which  place  the  United  States  navy  has  a  fine  wireless  sta- 
tion, where  considerable  testing  and  ex»erimcMal  work  is  being 
carried  on  and  where  some  most  valiable  data  have  already 
been  accumulated. 


The  Trend  of  Invention  and    Improvement 
in  the  Electrc  Field. 


riie  -Vugust  issue  of  the  Genera  Electric  Review  contains  an 
interesting  article  by  Prof.  Elihu  Thomson  discussing  the  trend 
of  invention  and  improvement  ;!  (be  electric  field.  This  arti- 
cle is  reprinted,  practically  in  fill,  below. 

The  electric  industry  did  not  reach  any  considerable  develop- 
ment until  the  begirining  of  th;  decade  between  1880  and  1890, 
when  numerous  discoveries  aid  inventions  were  made,  follow- 
ing each  other  in  quick  succession.  Upon  these  the  industry- 
was  founded,  although  s>moof  the  early  work  was  not  applied 
in  actual  commercial  form  intil  quite  recently. 

For  a  long  time  the  ojen-type  carbon-arc  lamp  alone  served 
in  arc  lighting.  Some  10  or  12  years  ago  the  movement  towards 
restricting  the  acct  <  of  a*"  to  the  carbons  and  thereby  saving 
cvpensc  in  renewal:  of  c.'bons  and  trimming  the  lamps  took 
place,  and  resulted  n  th'  nclosed-type  of  arc  lamp.  A  few 
years  later,  however  th-'  superior  efficiency  of  the  so-called 
luminous  arc  drew  atiennon  o  new  types  of  arc  lamps,  in  some 
of  which  the  carbon  in  'he  el  ctrode  served  only  to  confer  con- 
ductivity, while  the  ligh  was  no  longer  due  to  the  bright  posi- 
tive carbon  crater,  bn  to  th-  presence  in  the  arc  flame  of 
vapors  and  fine  particles  of  rAractory  substances.  The  com- 
paratively short  life  if  the  electrodes,  however,  as  compared 
with  those  of  the  enclosed  arc  gave  again  the  di.sadvantages  of 
the  open  arc  in  freqient  renewals  and  trimming. 

The  present  trend  of  invention  is  towards  securing  not  only 
the  superior  efficiency  of  the  luminous  arc.  but  by  a  selection 
and  combination  of  suitable  substances,  a  long  life  of  the  elec- 
trodes. The  invenior  ha?  the  task  of  finding  the  best  combina- 
tion, and  constructing  a  lamp  mechanism  which  will  properly 
take  care  of  the  arc  adjustment.  Work  in  this  field  will  doubt- 
less continue  actively  for  some  years  as  the  possibilities  are  not 
yet  exhausted  in  the  experiments  hitherto  made. 

While  formerly  the  constant-current  arc  dynamo  with  series 
circuits  was  universally  used,  we  find  its  place  taken  by  the  con- 
stant alternating-curnnt  transformer,  and  this  may  eventually 
be  used  in  conibination  with  rectifying  apparatus,  such  as  the 
mercury  arc.  and  a  return  to  direct-current  arcs  may  thus  take 
place.  Invention  in  this  field  has  been  quite  .ictivc.  and  will 
probably  conii<uie  until  practical  perfection  of  construction  and 
operation  is  assured.  The  tendency  in  stations  is  to  unify  the 
supply,  so  that  instead  of  arc  machines,  constant  potential  low- 
tension  dy  tamos,  railway  generators  and  alternators  being 
found,  larf*  generating  units  of  the  alternating-current  type  are 
alone  inst;.<lcd,  the  current  from  which  by  transformers,  rotary 
converters  rectifiers,  motor  generators,  etc..  is  adapted  to 
varied  ki  '>li'  of  load.  Practically  to-day  the  station  supply  is 
alternati  "fc  >;xcept  in  railway  work  not  involving  transmissions 
at  high    v»ltago  and  transformation. 
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The  various  new  conditions  of  regulation  and  distribution 
will  doutbless  continue  to  furnish  a  field  for  the  exercise  of 
inventive  genius  as  has  been  the  case  in  the  past. 

In  the  incandescent  lamp,  carbon,  which  for  so  long  held  its 
own  as  the  best  material  for  filaments,  is  likely  to  be  eventually 
replaced  by  metals  possessing  high  melting  point,  and,  what  is 
of  the  utmost  consequence  in  this  connection,  a  low  or  negligi- 
ble vapor  tension  when  near  melting.  Carbon,  while  quite  in- 
fusible, fails  in  being  too  volatile  at  such  temperatures  as  are 
necessary  to  be  attained  in  the  incandescent  lamp  if  it  is  to  be 
efficient.  While  improved  greatly  by  "metallizing"  it'  cannot  be 
expected  to  possess  a  reasonable  life  of  run  at  a  specific  con- 
sumption of  only  one-half  of  that  which  can  be  attained  in  the 
latest  lamps  with  metallic  filaments,  notably  in  the  tungsten 
lamp. 

Beginning  with  the  rare  metal,  osmium,  as  the  first  substi- 
tute for  carbon,  we  have  seen  in  succession  tantalums  and  tung- 
stens. We  may  rest  assureo  that  the  refractory  metals  which 
are  not  too  rare  or  costly  will  be  scrutinized  very  carefully  in 
the  effort  to  find  whether  they  are  possessed  of  the  properties 
needed  for  use  in  a  lamp  filament.  These  are  briefly,  high 
fusing  point,  low  vapor  tension,  when  near  melting,  high  specific 
resistance,  and  capability  of  being  formed  into  pieces  of  the 
lengths  and  sections  desired  in  the  lamps.  A  new  era  of  in- 
candescent lighting  has  begun,  although  much  work  yet  remains 
to  be  done,  which  will  involve  great  skill  in  manipulation  and 
perhaps  discovery.  The  advent  of  a  lamp  requiring  about  one 
watt  per  candle  cannot  fail  to  profoundly  affect  the  progress  of 
electric  lighting,  and  tend,  when  small  units  are  available,  to 
render  electric  lighting  far  more  general  than  is  now  the  case. 
E.xisting  mains  will  serve  for  a  much  larger  output  in  light, 
and,  with  the  high  economy  lamp,  day  current  may  be  with  ad- 
vantage employed  to  charge  batteries  on  the  customers'  prem- 
ises, which  are  discharged  for  lighting  at  night ;  thus  tending  to 
a  relief  of  the  load  peak.  In  a  station  supplying  electric  energy 
for  motors  and  lamps,  any  gain  in  efficiency  of  the  lamps  will 
make  the  peak  less  pronounced. 

In  the  application  of  electric  motors,  as  in  railway  or  sta- 
tionary work,  the  improvements  or  inventions  will  naturally 
relate  more  and  more  to  details.  It  is  probable  that  no  radical 
departures  from  present  constructions  can  be  economically 
made. 

The  recent  revival  of  llio  inter-pole  for  assisting  commuta- 
tion has  already  had  a  very  important  effect  on  dynamos  and 
motors,  leading  to  increased  voltage  and  output  rating,  and 
giving  to  the  continuous  macline  an  added  value.  The  alter- 
nating-current generators  ant'  motors,  both  single  and  poly- 
phase, are  at  present  highly  developed  machines,  and  the  im- 
provement is  not  likely  to  involve  any  radical  departures. 
Lessened  cost,  saving  of  material,  ease  of  maintenance  will 
continue  to  be  sought  by  the  designer  or  inventor. 

The  endeavor  to  secure  variations  of  speed  in  motors  has  led 
to  some  ingenious  modifications  of  the  machine.  In  like  man- 
ner Ihe  demand  for  railway  car  lighting  has  led  to  the  inven- 
tion of  generators  having  a  ne.irly  constant  output  notwith- 
standing great  variations  of  speed,  as  when  the  driving  is  from 
the  car  axle.  This  kind  of  specialization  of  machines  will 
doubtless  continue  to  afford  in  the  future  a  field  for  the  exer- 
cise of  inventive  talent. 

The  future  progress  will  probably  depend  as  much  upon  re- 
fined engineering  and  construction  as  upon  invention,  except 
in  special  instances  similar  in  character  to  the  examples  men- 
tioned. We  can  see  no  reason  to  expect  great  revolutions  in 
methods  or  apparatus  as  a  result  of  new  inventions  yet  to  be 
made.  The  art  is  old  enough  to  permit  standardization  and 
there  is  much  less  danger  than  formerly  that  portions  of  the 
plant  will  soon  become  obst>lelc. 

In  the  comparatively  new  field  of  wireless  telegraphy  there  is 
still  considerable  room  for  invention  and  improvement,  but  it  is 
remarkable  what  progress  has  hitherto  been  made.  It  is  hardly 
likely,  however,  that  this  art  will  he  developed  to  such  an  ex- 
tent that  it  will  replace  for  comrminications  of  intelligence  ex- 
isting wire   circuits.     It   will   rather   tend   to   supplement    such 


service  and  occupy  fields  peculiarly  its  own,  which  it  does 
already  in  furnishing  means  of  communication  with  vessels 
at  sea. 


Fixation  of  Nitrogen. 


A  patent  issued  Sept.  10,  to  Dr.  C.  P.  Steinmetz,  describes 
a  method  for  the  fixation  of  nitrogen  from  the  atmosphere 
by  submitting  air  to  the  action  of  an  electric  arc  of  minimum 
volume  and  the  greatest  practicable  length.  The  former  pro- 
cess in  which  short  arcs  have  been  used  is  criticized  on  the 
ground  that  it  requires  a  great  number  of  electric  arcs  and  high 
tension  currents,  is  expensive  and  troublesome  and  the  appa- 
ratus employed  is  liable  to  get  out  of  order,  while  owing  to 
the  multiplicity  of  the  arcs  readjustments  and  repairs  are 
troublesome  and  time  consuming.  It  is  claimed  that  by  the 
process  described  these  difficulties  are  overcome  by  the  employ- 
ment of  a  single  electric  arc  maintained  by  direct  current,  which 
arc  is  magnetically  deflected  or  drawn  laterally  to  a  distance 
within  which  it  can  be  safely  maintained,  and  also  magnetically 
rotated  within  its  sphere  of  action  so  as  to  sweep  through  the 
air  which  is  to  be  converted  into  nitrous  cotnpounds.  As  il- 
lustrated, the  arc  is  established  between  electrodes  entering 
a  cylindrically  enclosed  chamber,  and  an  electric  motor  rotates 
about  the  cylinder  two  opposing  electrical  magnates,  the  legs 
of  which  project  inwardly  toward  the  air  chamber  so  that  the 
magnetic  flux  passes  substantially  at  right  angles  with  the  axis 
of  the  arc.  In  this  manner  the  arc  is  both  deflected  and 
rotated,  the  latter  motion  serving  the  double  purpose  of 
extending  the  sphere  of  action  of  the  arc  and  of  limiting  the 
time  within  which  the  arc  acts  upon  any  portion  of  the  air 
which  passes  through  the  converting  chamber. 


Making  Nickel  and   Cobalt   Films. 

Two  patents  were  issued  Sept.  10,  to  Mr.  Thomas  A.  Edison 
on  a  process  of  making  metallic  films  or  flakes,  particularly 
of  cobalt  or  nickel  or  of  cobalt  and  nickel  combined,  such  as 
are  used  in  the  Edison  storage  battery.  In  making,  for  ex- 
ample, cobalt  films,  the  cathode,  consisting  of  a  copper  cylinder 
having  a  polished,  nickel-plated  surface,  is  first  immersed  in  a 
cobalt  plating  bath  and  rotated,  whereupon  an  extremely  thin 
film  of  cobalt  is  deposited,  the  thickness  being  .0001  of  an  inch 
or  less.  The  cathode,  after  being  washed,  is  then  immersed 
in  a  solution  of  copper  sulphate  which  causes  the  cobalt  to  go 
into  solution  and  copper  to  be  deposited  as  "cement  copper"  in 
a  granular  but  slightly  adhesire  form.  The  cathode  is  then 
introduced  into  a  copper  plating  bath  and  a  thin  film  of  copper 
plated  on  the  chemically  deposited  film  of  "copper  cement," 
during  which  process  the  cathode  is  rotated.  The  cathode  is 
then  finally  introduced  into  a  cobalt  bath  in  which  a  film  erf 
cobalt  of  about  .0002  of  an  inch  is  deposited.  The  operations 
described  are  repeated,  alternate  layers  of  copper  and  cobalt 
being  deposited  on  the  cathode  until  a  composite  sheet  of  the 
desired  thickness  is  secured.  The  sheets  are  then  cut  into 
long  strips  and  introduced  into  a  bath  into  which  the  copper 
is  dissolved  without  affecting  the  cobalt,  .\fter  washing  the 
films  thus  obtained  ihcy  are  annealed  in  hydrogen  prim-  f.i  being 
used  in  storage  battery  plates. 


Variable-Speed   Induction   Motor. 

A  solution  of  the  problem  of  obtaining  good  running  charac- 
teristics in  an  induction  motor  having  a  high  starting  torque  is 
given  in  a  United  States  patent  recently  issued  to  Mr.  F.  M. 
Lewis,  of  Brighton,  England.  Each  primary  phase  winding  is 
divided  into  two  parts,  one  of  which  can  be  electrically  re- 
versed with  reference  to  the  other  when  desired  by  means  of  a 
throw-over  switch.  There  are  two  electrically-distinct  and 
separately-insulated  secondary  windings,  one  of  higii  resist- 
ance and  the  other  of  low  resistance.    The  high-resistance  wind- 
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iiig  is  of  the  squirrel-cage  type,  while  the  low-resistance  wind- 
ing consists  of  a  succession  of  wave  or  continuous  windings  of 
the  same  Polar  pitch  as  the  primary. 

Assuming  an  eight-pole  machine,  under  running  conditions 
the  primary  connections  would  be  such  as  to  make  the  relative 
polarities  -V,  S,  N,  S,  N,  S,  N,  S.  Xormal  current  traverses 
the  low  resistance  wave  windings,  but  very  little  current  flows 
lirough  the  high-resistance  winding.  Under  starting  conditions 
lie  primary  connections  are  so  arranged  as  to  make  the  relative 
polarities  .V,  S,  N,  S,  S,  N,  S,  A',  so  that  no  current  flows 
through  the  low-resistance  winding  because  the  c.  m.  f.  in  one- 
half  of  it  opposes  that  in  the  other  half,  but  current  flows  in 
the  high-resistance  winding  and  gives  a  large  starting  torque 
ti.  \\n-  rotor. 


New   Incandescent  Lamps. 

In  a  i)aper  read  by  Mr.  Leon  Gaster  at  the  recent  meeting  of 
ihc  British  Association  for  the  Advancement  of  Science,  en- 
titled "Developments  in  Electric  Incandescent  Lamps,"  the  sub- 
jects of  the  tungsten  and  helion  lamp  were  treated  in  some 
detail. 

Credit  is  given  to  Dr.  [I.  Kuzcl,  of  Vienna,  for  being  one  of 
the  first  workers  on  the  tungsten  lamp.  By  his  process  the 
metal  is  obtained  in  the  colloidal  state  by  means  of  an  arc 
under  water.  The  resulting  paste  of  extremely  fine  metal  is 
-(uirted  into  filaments,  and  afterwards  heated  in  order  to 
Miake  them  better  conductors.  The  lamps  arc  manufactured  in 
\'ienna  by  Krcnienet.sky.  From  such  tests  as  have  been  made 
it  is  ascertained  that  the  lamps  consume  a  little  over  one  watt 
per  candle-power,  with  a  useful  life  of  about  1000  hours,  with 
a  loss  of  only  10  to  15  per  cent  of  the  initial  candle-power. 

Another  method  of  manufacturing  tungsten  tilaments  is  the 
joint  invention  of  Dr.  Alexander  Yust  and  Franz  Ilannaman, 
of  Vienna.  According  to  their  process  the  carbon  filament  is 
electrically  raised  to  a  high  temperature  in  an  atmosphere  of 
gaseous  tungsten  or  molybdenum  compounds.  The  carbon  then 
becomes  coated  with  metal,  and  after  burning  out  the  carbon, 
the  fdament  appears  quite  homogeneous  even  under  the  micro- 
scope. By  another  method  the  metallic  powder  is  prepared  by 
chemical  means  nii.xed  with  an  agglutinant,  and  squirted  into 
the  form  of  filaments,  which  are  then  freed  from  carbon  as 
before. 

VariMus  other  processes  have  been  devised  for  preparing 
.1  iiaste  of  the  oxide  of  tungsten,  which  can  be  squirted  in 
filaments  and  afterwards  reduced,  .'\ccording  to  the  British 
jKitent  4814  of  1907,  Messrs.  Siemens  &  Halske  have  devised 
.1  process  of  stamping  tungsten  powder,  sometimes  mixed  with 
.mother  metallic  powder,  but  without  an  agglutinant,  in  a 
'iibe  of  some  metal,  which  is  easily  drawn  or  rolled,  such  as 
.inlalum  or  iron.  Then,  after  electrically  sealing  the  ends,  they 
-nbject  the  tube  to  drawing  or  rolling  processes.  .-Xfter  the  com- 
liktioii  of  the  drawing  process  the  outer  skin  can,  if  desired,  be 
removed.  This  method  obviates  the  necessity  for  the  great 
care  and  treatment  involved  in  the  ordinary  fusing  process. 
luit  it  was  not  slated  whether  the  method  is  actually  in  use. 
The  diameter  of  some  of  these  metal  filaments  is  very  small, 
lying  between  0.05  mm  and  0.0,^  mm.  A  filament  yielding  (5o 
oandle-power  at  110  volts  re(|uires  to  be  over  600  mm  long. 

Experiments  which  attempt  the  manufacture  of  filaments  of 
smaller  diameters,  such  as  permit  the  production  of  lamps  of 
1 10  volts  and  of  about  JO  candle-power,  are  in  progress,  and 
some  lamps  of  such  smrdl  candle-power  and  even  of  high  volt- 
ages have  already  been  made  on  a  laboratory  scale,  one  of  these 
being  made  at  the  Robertson  Lamp  Works,  in  London.  The 
averap'.-  life  of  these  tungsten  lamps  for  the  present  can  be 
reckoned  to  lie  between  600  and  700  hours ;  some  lamps  have 
been  burning  as  long  as  over  2000  hours. 

The  next  lamp  using  tungsten,  and  which  is  already  used 
commercially,  is  the  "osram"  lamp,  and  it  is  the  invention  of 
Dr.  .\eur  von  Welsbach.  The  lamps  are  for  the  present  manu- 
factured   by   the    Deutsche   Ciasgliihlichl    Gescllschafi,    and   are 


imported  by  the  London  General  Electric  Company,  who 
have  decided  to  begin  the  manufacture  of  the  same 
in  England.  The  lamps  are  made  in  various  sizes  up  to 
100  candle-power,  and  for  varying  voltages,  but  the  common 
type  which  is  expected  to  be  used  in  the  near  future  will  be  in- 
tended for  voltages  lying  between  lOO  and  130,  and  o£  35,  50 
and  100  candle-power.  The  lamps  burn  with  a  consumption  of 
1.2  watts  per  candle-power,  having  a  useful  life,  on  an  aver- 
age, of  over  600  hours.  The  candle-power  is  well  maintained 
over  the  whole  useful  life  of  the  lamp.  The  lamps  arc  recom- 
mended to  be  burnt  for  the  present  with  the  filament  in  a  ver- 
tical plane,  and  can  be  equally  well  used  on  direct  or  alternating 
current  circuits. 

The  Berlin  A.  E.  G.  Company  is  also  manufacturing  some 
type  of  tungsten  lamps,  the  process  for  the  manufacture  of 
which  has  not  been  divulged.  The  lamps  are  made  for  various 
voltages,  one  being  of  50  hefners  at  100  volts.  The  Zircon 
Wolfram  lamp  has  been  much  improved  during  the  last  few 
months,  and  certainly  represents  a  great  advance  over  the 
lamps  previously  mentioned.  It  is  the  first  metal  filament  lamp 
of  a  voltage  above  100  which  burns  satisfactorily  in  any  posi- 
tion in  the  chandelier.  The  filaments  are  mounted  on  spring 
hooks  made  out  of  tungstenized  carbon,  the  hooks  having  the 
effect  of  maintaining  the  filament  rigid  and  in  shape,  while 
in  service,  and  of  preventing  the  loops  from  touching,  and  also 
allow  of  a  greater  number  of  filaments  in  the  bulb,  and,  con- 
sequently, reducing  their  length  and  that  of  the  lamp.  The 
lamps  can  be  burned  in  any  position,  and  the  breakage  of  fila- 
ments is  considerably  reduced.  On  account  of  the  elasticity  of 
the  spring  hooks,  the  breakage  of  filament  has  been  reduced 
in  transit  and  in  service.    • 

Another  improvement  over  the  old  type  of  lamp  is  the  adop- 
tion of  electrical  soldering  of  the  filament  to  the  leading-in 
wires,  thus  doing  away  with  the  inconveniences  caused  by  the 
use  of  graphite  paste,  which  was  a  partial  cause  of  the  black- 
ening, the  giving  ofT  gases,  and  the  defective  contacts  met  with 
in  the  previous  lamps.  The  improvement  also  avoids  much 
extra  labor,  and  also  the  danger  of  oxidation  of  the  filament,  if 
the  paste  is  not  very  carefully  burned  away.  The  electrical 
soldering  process  takes  place  in  the  open,  and  an  experienced 
operator  can  carry  out  the  soldering  of  about  500  lamps  daily. 
The  firm  of  La  Carriere.  in  Paris,  are  the  inventors  of  this 
spring  hook,  and  the  filaments  can  now  be  mechanically 
mounted  in  such  a  manner  that  the  operators  do  not  have  to 
touch  them  with  their  fingers,  thus  reducing  thereby  the 
number  of  breakages  in  mounting  the  filaments.  One  operator 
can  mount  about  500  lamps  of  no  volts  daily.  The  latest  type 
of  no-volt  lamp  contains  only  four  filaments,  of  0.025  nun 
diameter,  giving  24  hefner  candles:  or  for  220-volt  48  hefncr 
candles  necessitating  the  use  of  only  eight  filaments.  Lamps 
can  also  be  made  of  150  to  200.candle-powcr  to  compete  with 
small  arc  lamps  for  shop  and  street  lighting.  The  progress 
made  in  England  with  the  use  of  this  lamp  has  not  been 
great,  but  arrangements  have  been  made  for  a  factory  to  be 
established  in  London  for  the  manufacture  of  filaments,  and 
the  subsequent  sale  to  lamp  makers. 

The  helion  lamp  invented  by  Prof.  Parker,  of  Columbia  L'ni- 
versity,  and  Mr.  W.  G.  Clark  looks  like  an  ordinary  carbon  in- 
candescent lamp  mounted  in  the  same  sized  bulb,  and  is  a  100- 
volt  lamp,  consinning  35  watts,  and  gives  out  30  candle-power. 
In  the  manufacture  of  the  filament  silicon  is  reduced 
from  a  gaseous  form  in  combination  with  carbonaceous  gases 
on  the  surface  of  a  high  resistance  carbon  core.  The  inven- 
tors claim  that  this  lamp  operates  at  a  high  temperature  with- 
out the  carbon  and  silicon  uniting  to  form  carborundum  as 
might  be  supposed.  The  silicon  shows  no  tendency  of  becoming 
molten  or  lluid  at  the  temperalure  attained.  The  filament  starts- 
with  a  negative  temperature  coefficient  less  than  carbon,  but 
at  about  a  red  heat  the  coefficient  changes  distinctly  to  positive, 
and  remains  so  as  the  temperature  is  further  increased.  The  con- 
sumption of  the  lamp  is  claimed  to  be  from  I  to  1.2  watt  per 
candle,  or  it  can  run  even  at  less.    Although  a  useful  life  between 
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600  and  1000  hours  is  claimed,  a  proper  series  of  life  tests  could 
not  be  made,  as  there  seems,  to  be  a  difficulty  in  keeping  the 
joints  between  the  filament  and  the  leading-in  wires  in  good 
condition.  For  the  proper  working  of  the  lamp,  it  is  essential 
that  mercury  vapor  pumps  must  be  used  for  obtaining  the 
vacuum,  and  great  care  must  be  taken  in  selecting  the  carbon 
core,  so  as  to  obtain  homogeneity  and  purity,  otherwise  the  re- 
sults are  considerably  afifected.  Experiments  are  now  beini; 
conducted' by  the  inventors,  using  as  a  core  the  graphitized  car- 
bon filament.  The  inventors  are  also  experimenting  with  a 
special  cement  for  the  use  of  making  the  joints,  and,  it  is  said, 
that  the  results  are  promising.  One  of  the  characteristic  features 
of  the  lamp  is  that  the  length  of  the  filament  need  not  be  in 
creased  over  the  ordinary  carbon  lamp.  The  filament  is  very 
pliable,  and  there  will  be  no  difficulty  (if  the  present  defects, 
which  are  chiefly  of  a  mechanical  character,  have  been  over- 
come) in  making  lamps  of  low  and  high  voltages  and  of 
reasonable  candle-power.  The  lamp  easily  stands  transport. 
and  will  be  just  as  safe  to  handle  as  the  ordinary  carbon 
filament  lamp  of  to-day.  This  is  rather  an  important  point, 
because  one  of  the  troubles  common  to  all  metal  filament 
lamps  at  the  present  is  their  liability  to  breakage  in  transport 
and  in  handling,  particularly  so  at  the  hands  of  the  uninitiated 
consumer.  The  advantage  to  be  derived  from  the  use  of  metal 
filament  lamps  may  often  more  than  be  counterbalanced  by 
the  expenditure  for  renewals  of  lamps,  on  account  of  the 
breakage  of   the   filament. 

Iridium  has  also  been  used  for  the  manufacture  of  lamp 
filaments.  According  to  Gulcher's  process,  amorphous  iridium 
is  made  up  into  a  paste  by  the  aid  of  an  organic  binding 
material.  The  filaments  are  squeezed  from  this  paste,  and 
are  made  to  glow  in  the  air,  and  not  in  a  receiver  containing 
air  in  the  diminished  pressure  or  indifferent  gases.  The  lamp  is 
only  produced  for  low  voltages,  up  to  24,  and  consumes  be- 
tween 1  and  1.5  watts  per  candle.  Other  metals,  like  vanadi- 
um, niobium,  molybdenum,  etc..  may  also  be  used  in  the 
future,  but  not  much  has  been  made  public  as  yet  regarding 
Ihcir  use  for  filaments. 

In  .speaking  of  the  economies  which  can  be  derived  by  the 
use  of  those  new  metal-filament  lamps,  one  naturally  has  to 
bear  in  mind  the  fact  that  the  economy  to  be  derived  depends 
on  the  price  at  which  the  lamps  could  be  sold,  the  rate  of 
charge  for  the  current  used,  and  the  useful  life  of  the  lamp, 
and  this  is  a  matter  which  requires  proper  calculation,  and 
which  one  must  not  overlook  when  tempted  to  adopt  these 
new  metal-filanicnt  lamps  for  the  sake  of  economy  only.  The 
question  of  breakage  in  transport  and  in  hairdling  by  dusting 
or  fixing  the  lamps  is  a  very  serious  drawback,  and  to  mitigate 
this  evil  the  lamp  makers  will  have  to  work  out  an  arrange- 
ment with  the  consumer  so  as  to  reduce  this  expense  to  a 
minimum.  The  price  of  the  lamp  of  lOO  volt,  50  cp.,  is  4 
shillings,  but  there  is  no  doubt  that  this  high  price,  with  an  in- 
creased output  and  growing  demand,  will  be  greatly  reduced 
in  the  near   future. 

Although  we  have  seen  that  the  metal-filament  lamps  can  be 
made  of  relatively  small  candle-power  at  voltages  above  100. 
and  of  high  voltage  up  to  240.  it  is  stated  that 
i;  is  not  the  intention  of  most  of  the  manufacturers  sell  for 
the  present  other  lamps  than  those  of  high  candle-power  above 
.10  cp,  and  intended  for  voltages  varying  between  100  and  i.^o. 
This  decision  has  a  distinct  commercial  value,  making  the 
change  from  the  carbon  filament  to  the  use  of  metal  filament 
gradual,  so  as  to  be  properly  appreciated  and  beneficial  to 
the  consumer,  manufacturers  and  energy  suppliers  alike.  The 
fact  that  the  high-cp  lamps  consiinic  only  about  one-third 
-or  even  less  energy  than  generally  the  present  carbon  lamps, 
will,  to  a  very  large  extent,  meet  the  comi)laints  of  the  con- 
sumer, who,  in  adopting  the  lamps,  will  obtain  increased 
illumination  at  the  same  or  less  cnerg>'  expenditure  than 
hitherto.  It  is  well  known  that  the  carbon  incandescent  lamps 
are  at  present  in  many  cases  fixed  at  a  low  position,  often 
situated  in  the  flirect  angle  of  vision,  and,  therefore,  detrimental 
lo  sight.     The  reason  may  be  that,  on  account  of  the  expense 


at  which  energy  is  supplied  to  the  consumer,  he  could  not 
well  afford  to  enclose  the  lamps  in  proper  diffusing  globes, 
or  to  remove  them  a  good  distance  away  from  the  objects  he 
wishes  to  be  illuminated.  With  the  advent  of  the  new  metal- 
filament  lamps  of  relatively  high  caudle-power,  the  lamp  could 
easily  be  removed  to  above  the  level  of  the  eyes,  or  enclosed 
in  properly  diffusing  globes.  We  should  thus  obtain  good  il- 
lumination without  additional  increase  of  expenditure. 


German    Railway  Engineers    on  a  Tour  of 
Inspection. 

The  decision  of  the  Prussian  (jovernment  to  electrify  the  Ber- 
lin Stadt-und-Ringbahn,  has  led  to  the  appomtment  of  a  govr 
ernment  commission  to  study  the  application  of  electricity  to 
heavy  electric  traction  conditions  in  this  country.  This  com- 
mission reached  this  country  Aug.  27  and  has  already  visited 
the  New  York  Central,  New  Haven  and  Long  Island  installa- 
tions in  New  York,  the  Boston  subway  and  elevated  system. 
Schenectady,  the  Erie  electrification,  Rochester,  Niagara  Falls, 
and  Pittsburg.  It  left  Sept.  11  for  Indianapolis,  Fori 
Wayne,  Chicago,  Toledo,  Helena  and  Spokane,  where  it  will 
investigate  the  high-tension  distribution  system  in  operation 
there.  After  leaving  the  Pacific  Coast  it  expects  to  go  lo 
Mexico  and  ifispcct  the  Necaxa  and  other  high-tension  trans- 
mission lines. 

The  chairman  of  the  commission  is  Ilerr  Geheimcr  P.aurat 
Wittfeld,  of  the  Ministry  of  Railways,  Highways  and  P.ridges. 
Associated  with  Mr.  Wittfeld  and  accompanying  him  on  the 
trip  are  Dr.  Ing.  Walter  Reichel.  professor  of  the  Berlin  Poly- 
technic University  and  formerly  chief  engineer  of  the  railway 
department  of  the  Siemens  &  Halske  Company:  Mr.  Frederick 
Jordan,  general  manager  of  the  Felten  Guillaume-Lahmcyer 
works  of  Frankfurt;  Herr  Emmerich  Frischmuth.  engineering 
director  of  the  Siemens-Schuckert  Works,  of  Berlin,  and  Bau- 
nieister  Phillip  Pforr,  manager  and  chief  engineer  of  the  rail- 
way department  of  the  .\llgemeine  Elektricitjits  Gesellschaft,  of 
Berlin.  It  is  proposed  to  divide  the  Prussian  system  to  be  elec- 
trified, comprising  ,^66  miles,  into  two  sections,  one  to  be  electri- 
fied by  1913,  the  other  by  1920.  The  single-phase  system  with 
10.000  volts  on  the  trolley  wire  will  probably  be  used. 


New   York    Electrical   Show 


The  electrical  show  to  be  held  in  M.ulison  .Sipiare  Garden 
Sept.  ,p  to  Oct.  9.  inclusive,  promises  to  be  a  decided  success 
from  present  indications.  It  is  announced  that  all  of  the  space 
in  the  arena  lias  been  disposed  of  and  not  only  will  electrical 
manuf.-icturing  and  supply  companies  be  represented,  but  the 
.\ew  York  and  Brooklyn  Edison  Companies  have  also  reserved 
space,  the  New  York  Edison  Company  having  the  largest  space 
in  the  exhibit,  and  the  Edison  Electric  Illuminating  Company 
of  Brooklyn  the  second  largest. 

It  is  the  intention  of  the  Edison  I-:iec1ric  Illuminaling  Com- 
liauy  of  Brooklyn  to  build  a  five  room  apartment  across  the 
l-'ourth  .\venue  end  of  the  arena.  The  apartment  will  be  fur- 
nished lavishly  by  a  local  department  store  company  and  will 
be  modern  in  the  extreme.  Every  known  electrical  device 
will  be  shown  in  operation.  The  apartment  will  comprise  a 
kitchen,  dining-room,  be<I  room,  corridor,  parlor  and  library. 
Motor-driven,  labor-saving  devices  and  ihe  usual  arrangement 
of  cooking  utensils  will  be  shown  in  operation  in  the  kitchen. 
and  the  bed  room  will  contain  all  the  electrical  devices  and  con- 
veniences known.  The  other  rooms  will  likewise  contain  elec- 
trical devices  of  llic  latest  design. 

The  nnisic  during  the  show  will  be  furnished  by  the  I'.astern 
Cahill  Telharnionic  Company,  supplenuiiled  by  a  brass  b.ind. 

A  feature  of  the  show  that  will  doubtless  appeal  to  the  pub- 
lic will  be  the  exhibit  of  the  National  Dairy  Supply  Cnmp.Tny. 
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This  company  has  reserved  four  spaces  in  the  arena  and  will 
show  a  new  electric  milking  device  in  operation  on  a  herd  of 
Jersey  cows. 

In  the  three  booths  on  the  Twenty-Seventh  Street  side  of  the 
main  entrance  a  Marconi  wireless  telegraph  station  will  be 
shown  in  operation.  In  the  center  aisle,  facing  the  main  en- 
trance, will  be  the  space  of  the  New  York  Telephone  Company 
comprising  seven  booths.  Here  will  be  shown  a  modern  tele- 
phone system  and,  as  on  previous  occasions,  numerous  tele- 
phones will  be  connected  with  the  various  theaters  in  the  city,  so 
that  the  performance  may  be  heard  in  the  Garden. 

The  Electric  Testing  Laboratories  will  show  methods  for  test- 
ing lamps,  cables,  etc.  The  National  Lamp  Association  will 
occupy  five  booths,  in  the  main  aisle,  facing  the  entrance,  where 
various  lamps  made  by  the  companies  represented  in  the  asso- 
ciation will  be  exhibited. 

The  General  Electric  Company  will  occupy  eight  booths  along 
the  main  aisle,  as  will  also  the  Westinghouse  Electrical  & 
Manufacturing  Company.  The  other  exhibitors  are  as  follows : 
G.  M.  Gcst,  conduits ;  Mongul  Paint  Company,  insulating  paints ; 
Tel-electrical  Music  Company,  electric  piano  playing  attach- 
ment ;  Lord  Electric  Company,  lightning  arresters ;  Federal 
Sign  Company,  electric  signs;  Monaton  Construction  Company, 
electric  signs ;  Driver-Harris  Wire  Company,  various  devices 
showing  the  application  of  the  company's  resistance  wire : 
Safety  Car  Heating  &  Lighting  Company,  car  heating  and 
lighting  devices ;  India  Rubber  &  Gulta  Percba  Insulating  Com- 
pany, insulated  wires ;  the  New  York  Beck  Lamp  Company, 
flaming  arc  lamps;  Metropolitan  Engineering  Company,  electric 
signs ;  .American  Wire  Brush  Company,  electrical  cleaning  de- 
vices for  floors,  walls,  etc.;  the  F.  ."Mexander  Manufacturing 
Company  and  Henry  Fallek. 


CURRENT   NEWS  AND  NOTES. 


A.  I.  E.  E.  MEETING. — The  next  New  York  City  meeting 
of  the  American  Institute  of  Electrical  Engineers  will  be  held 
in  the  auditorium  of  the  Engineering  Societies'  Building,  on 
Friday,  Oct.  11,  at  8:15  p.  m.  The  subject  for  discussion  has 
not  vet  been  announced. 


CHEAPER  WIRELESS.— A  special  despatch  from  Liver- 
pool states  that  Mr.  Marconi,  who  sailed  on  the  steamer  Vir- 
ginian, Sept.  14,  for  Montreal,  said  before  sailing  that  when  he 
arrived  in  Canada  he  would  install  constant  cheap  commercial 
service  between  Canada  and  Great  Britain.  The  rate  from 
Canada  to  Great  Britain  on  ordinary  commercial  inessages 
would  be  10  cents  a  word.  The  press  charge  would  be  5  cents 
a  word.  The  present  rates  are  25  and  10  cents  a  word  respec- 
tively. 


REPORTS  OF  R.ULWAV  ACCIDENTS.— The  Public  Ser- 
vice Commissioners  for  the  State  of  New  York  not  included  in 
Greater  New  York  have  issued  a  circular  containing  regulations 
governing  the  reporting  of  railway  accidents.  Certain  classes 
of  accidents  are  required  to  be  immediately  reported  by  tele- 
graph, including  those  resulting  in  loss  of  life,  and  accidents  at 
grade  crossings  resulting  in  death  or  serious  injury.  Classes  of 
accident  not  thus  enumerated  are  required  to  be  promptly  re- 
ported by  mail. 


OHIO  TELEPHONE  RATES.— The  advisability  of  legis- 
lation to  fix  telephone  rates  has  become  a  public  question  in 
Ohio.  According  to  .Attorney  Gencrnl  Ellis,  this  has  been 
brought  about  largely  by  the  fact  that  the  long-distance  com- 
panies recently  increased  their  night-loll  rates.  Mr.  Ellis  says 
that  he  has  for  some  time  felt  that  the  Legislature  ought  to 
take  some  steps  toward  the  regulation  of  telephone  rales,  as  it 
has  the  authority  to  do  so.  At  present  most  other  public 
service  corporations  are  subjected  to  supervision  in  this  respect. 


and  he  can  see  no  reason  why  telephone  companies  should  be 
;illowc'd  to  he  free  of  regulation.  ■ 

TELEGRAPH  STRIKE.— The  telegraph  strike  still  drags 
along  but  gives  many  evidences  of  early  cessation,  so  far  as 
any  real  effectiveness  is  concerned.  A  number  of  the  operators 
have  endeavored  to  get  back  their  old  positions,  and  the 
support  from  the  labor  unions  has  proved  very  small.  The 
Government  has  refused  absolutely  to  have  anything  to  do  with 
the  matter,  the  New  York  Public  Service  Commission  has 
declared  any  interference  to  be  beyond  its  jurisdiction  and 
powers,  and  the  New  York  aldermen  have  passed  a  resolution 
favoring  some  kind  of  conciliation.  President  S.  J.  Small  of 
the  Commercial  Telegraphers'  Union  has  issued  from  Washing- 
ton another  appeal  for  funds  from  organized  labor. 


EDISON  CONVENTION.— Tht  annual  convention  of  the 
Association  of  Edison  Illuminating  Companies  was  held  at  Hot 
Springs,  Va.,  last  week,  when  the  programme  already  printed  in 
these  pages  was  carried  out  very  successfully.  There  was  an 
excellent  attendance,  and  although  as  usual  business  was  at- 
tended to  very  strictly,  the  scenery  and  natural  attractions  of 
the  spot  were  also  greatly  enjoyed.  Mr.  A.  Dow,  of  Detroit, 
was  reelected  president,  Gen.  G.  H.  Harries,  of  Washington, 
was  made  vice-president,  and  Mr.  W.  W.  Freeman,  of  Brook- 
lyn, was  elected  secretary.  A  large  number  of  the  party 
traveled  by  special  car,  which,  after  the  meeting,  was  run  to 
Old  Point  Comfort,  where  two  days  were  spent  with  the  object 
of  seeing  the  Jamestown  Ejcposition,  now  wearing  its  best 
aspect. 


INDEPENDENT  TELEPHONY  IN  CINCINNATI —Mr. 
Phillip  Fitzsimmons,  of  Cincinnati,  is  reported  to  have  secured 
the  necessary  financial  aid  to  construct  an  independent  tele- 
phone system  in  Cincinnati,  Ohio,  in  competition  with  the  Cincin- 
nati &  Suburban,  or  Bell,  Company.  Recently  when  applj'ing 
for  a  permit  to  make  repairs  to  his  present  lines,  permission  was 
granted  upon  the  condition  of  giving  a  bond  for  pa>inent  of  a 
wire  tax  under  an  ordinance  passed  13  years  ago,  the  amount 
of  the  tax  being  $342.  The  charge  was  then  made  that  the  Bel! 
Telephone  Company  had  never  been  required  to  pay  this  tax, 
and  that  its  arrearages  aggregate  about  S500.000.  This  charge 
has  been  denied  by  the  attorney  of  that  company,  who  further- 
more has  said  that  since  the  Bell  Company  has  placed  its  wires 
underground  another  company  cannot  legally  operate  an  over- 
head system,  even  should  it  have  been  granted  a  franchise  for 
such  a  system. 


NEIV  JERSEY  UTILITIES.— A  bill  has  been  introduced  in 
the  New  Jersey  Legislature  of  a  public  utilities  commission. 
The  measure  provides  for  a  commission  of  three  members  to 
be  appointed  by  the  Governor  at  an  annual  salary  of  $5,000 
each.  The  commission  is  to  have  supervision  over  all  gas, 
electric,  light,  heat,  power,  water,  sewer,  telephone,  telegraph 
and  street  railway  companies  operating  in  the  state,  together 
with  their  plans  and  equipment.  It  will  not  have  supervision 
over  the  railroads,  this  jurisdiction  being  held  by  the  Railroad 
Commission  appointed  under  an  act  of  last  winter.  Specific 
authority  is  given  to  the  commission  to  inquire  into  the  condi- 
tion and  method  of  operating  all  corporations  coming  within  the 
class  mentioned  and  to  investigate  companies  touching  alleged 
rebates,  rates,  charges  or  demands  for  services  rendered,  and 
all  discriminations  in  service  rendered  in  the  transportation  of 
personal  property  or  otherwise.  It  is  authorized  to  make-, 
recommendations  in  writing  to  any  corporation  touching  the 
improvement  of  its  service  or  the  betterment  of  its  conditions 
and  affairs.  The  commission  is  to  make  an  annual  report  to 
the  Legislature  and  is  also  to  report  to  the  Interstate  Commerce 
Commission  upon  such  subjects  as  the  commission  may  request. 
1  he  total  expenses  of  the  commission  must  not  exceed  $30,000 
:■  vear. 
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\EIV  YORK-HAVAXA  CABLE.— A  dispatch  from  London 
states  that  the  cable  steamer,  Sihertoicn,  with  over  1300  miles 
of  submarine  cable  on  board,  sailed  from  there  Sept.  12.  The 
cable  is  to  be  laid  between  Xew  York  and  Havana  for  the 
Commercial  Cable  Company.  The  direct  cable  will  save  much 
time  in  transmission  between  the  two  points,  and  will  avoid 
the  troubles  to  which  the  land  lines  are  subject. 

RADIUM  CURE  FOR  CANCER.— In  an  address  on  -'The 
Specific  Action  of  Radium  as  a  Unique  Force  in  Therapeutics," 
delivered  before  the  International  Dermatological  Congress, 
held  in  Xew  York  last  week,  Dr.  Robert  Abbe  stated  he  be- 
lieves that  radium  has  solved  many  problems  connected  with 
the  treatment  of  cancerous  growths  and  other  lesions.  "It  is 
possible  to  say  positively,"  he  said,  "that  cancer  at  a  certain 
stage  can  be  cured  by  radium.  Thick,  animal-like  skin,  covered 
with  mouse-like  hair,  can  be  reduced  by  radium  to  a  normal 
conditioa  But  just  how  these  cures  are  effected  is  a  matter 
of  c mi  x-.\  re." 


apparatus   has   come   within  the   zone   of   the   explosives.     The 
report  will  be  sent  to  Washington. 


TELEGRAPHS  /.V  INDIA.— U.  S.  Consul-General  W.  H. 
Michael,  of  Calcutta,  reports  the  following  in  regard  to  tele- 
graphic messages  in  India :  Drafts  of  telegrams  or  cablegrams 
filed  in  the  Indian  Telegraph  Company's  offices  will  be  pre- 
served for  reference  for  three  months.  The  director-general 
of  telegraphs  has  addressed  a  letter  to  various  chambers  of 
commerce  stating  that  it  is  under  consideration  to  add  to  the 
number  of  abbreviations  which  can  be  accepted  as  one  word, 
and  he  asked  the  various  chambers  to  supply  him  with  a  list 
of  abbreviations  most  commonly  used  to  enable  him  to  judge 
if  any  of  them  can  be  admitted.     This  is  being  done. 


WORLD'S  LARGEST  MICA  MINE.— What  is  claimed  to 
be  the  largest  mica  mine  in  the  world  is  located  at  Sydenham, 
Ont.,  16  miles  from  Kingston,  according  to  reports  from 
Consul  Van  Sant.  The  product  is  mostly  amber  mica,  with 
some  silver  amber,  the  highest  quality  mined.  The  mine  is 
one  mile  from  the  upper  end  of  Sydenham  Lake,  and  the  mica 
is  transported  in  bulk  from  the  mine  by  barge  to  the  railroad 
at  Sydenham,  where  it  is  shipped  to  Ottawa  for  trimming  for 
the  market.  From  Ottawa  it  is  exported  to  the  United  States 
and  other  points.  This  valuable  mine  is  owned  and  worked 
by  Americans,  and  the  output  is  almost  entirely  taken  by  one 
of  the  largest  .'\merican  electric  companies. 


ENGINEERING  COURSES  FOR  EXTENSION  STU- 
D£.V/.S.— The  College  of  .\rts  and  Engineering  of  the  Poly- 
technic Institute  of  Brooklyn  has  arranged  for  the  season  of 
1907- 1908  a  series  of  evening  and  Saturday  courses  in  engi- 
neering, chemistry,  physics,  mathematics,  drawing  and  languages 
especially  designed  to  afford  men  in  active  practice  opportuni- 
ties for  professional  study.  The  term  of  study  begins  on  Mon- 
day, Sept.  30.  Xo  formal  examinations  for  entrance  will  be 
required  of  those  not  seeking  a  degree,  although  secondary 
school  preparation  will  be  ass\mied.  The  courses  will  be  con- 
ducted by  means  of  lectures,  discussions,  reports,  problems  and 
examinations.  Xo  charge  is  made  for  matriculation  and  ex- 
amination, but  a  reasonable  charge  for  laboratory  use  and 
breakage  is  necessary  in  the  laboratory  courses. 


CONTROLLING  SUBMARINE  MINES.— \  special  tele 
Krapbic  dispatch  from  Newport  of  Sept.  6  says:  "Tests  have 
been  made  at  the  torpedo  station  for  several  weeks  of  an  inven- 
tion by  Henri  Stenfficbcn,  a  Frenchman,  of  a  device  to  render 
usclr^'i  submarine  mines  planted  by  an  enemy.  The  device,  the 
nature  rif  which  has  been  kept  secret,  is  imderstood  to  consist 
of  a  mechanism  operated  by  magnetic  power.  The  tests  have 
been  sf'  secretly  carried  on  that  their  location  in  the  bay  has 
not  been  disclosed.  The  inventor,  who  has  supervised  the 
tests,  will  not  talk  about  the  apparatus  and  the  tests,  but  it  is 
understood  that  the  mines  have  bicn  invariably  destroyed  or 
rendered   powerless   long   before   the   vessel   equipped   with    the 


MUNICIPAL  FIGURING.— In  his  casual  notes  in  the  .1/.  O. 
Bulletin,  Mr.  John  Kendrick  Bangs  remarks :  "The  municipally 
owned  electric  light  plant  at  Crawfordsville,  Ind.,  having  shown 
a  so-called  profit  last  year  of  $6,727,  the  trustees  have  just 
made  a  10  per  cent  advance  in  the  charge  for  street  lighting. 
The  probable  reason  for  this  is  a  desire  on  the  trustees'  part 
to  increase  this  year's  profits  to  an  even  $6,800,  round  figures 
being  so  much  more  satisfactory  than  angular  ones."  In  an- 
other item  he  says :  "One  of  the  pleasing  features  of  municipal 
ownership,  as  shown  in  Xew  Zealand  and  Australia,  is  the 
luscious,  juicy  fatness  it  gives  to  the  public  debt.  That  of  the 
United — sometimes  called  the  Benighted — States  is  less  than  $12 
per  capita,  but  in  New  Zealand  it  is  $335,  in  New  South  Wales, 
$267,  and  in  Australia's  six  states  it  averages  $291  per  capita. 
It  takes  genuine  prosperity  to  increase  a  nation's  credit — or 
debit — all   the  way   from   2200  to   2800  per  cent." 


INSULATING  MATERIAL.— A  patent  issued  recently  to 
Mr.  Charles  L.  Norton  describes  a  method  for  making  a  new 
insulating  material  for  use  in  the  insulation  of  electrical  appa- 
ratus. A  material  such  as  asbestiform  fiber  is  bonded  with 
magnesium  hydrate  and  impregnated  with  an  oxidizable  liquid 
hydrocarbon  such  as  ozocerite  or  mineral  wax.  It  appears  that 
the  magnesium  hydroxide  combines  with  the  hydrocarbon  in 
such  a  way  as  to  make  the  resulting  material  much  harder 
than  by  other  processes.  The  porous  and  refractory  material 
employed  as  a  base  is,  after  ordinary  drying  by  heat,  submitted 
to  heating  in  a  partial  vacuum  and  is  then  immersed  in  the 
liquid  hydrocarbon.  After  drying  for  some  days  at  a  tempera- 
ture of  about  80  deg.  C,  the  product  is  found  to  have  its  electric 
resistance,  dielectric  and  mechanical  strength  many  times  in- 
creased, while  its  diminished  porosity  renders  it  non-hydro- 
scopic ;  the  material  is  also  capable  of  a  high  polish  and  of 
being  worked  with  tools. 


ELECTRIC  SLEEP  FOR  SURGICAL  OPERATIONS.— 
.\  despatch  from  Paris  states  that  Professor  Lcduc,  of  the 
School  of  Medicine  at  Xantes.  has  discovered  a  method  of 
producing  electric  sleep  which,  it  is  declared,  will  take  the  place 
of  the  usual  anssthetics  in  surgical  operations.  For  a  human 
being  a  current  with  a  pressure  of  35  volts  is  applied  intermit- 
tently in  its  full  strength  for  minute  fractions  of  a  second. 
Twc  electrodes  are  applied  to  the  skull  in  a  special  manner,  the 
points  of  application  being  first  carefully  shaved.  During  the 
electric  sleep  the  p.Tioiit  is  perfectly  q'iet  and  the  awakening 
occurs  as  soon  as  the  electrodes  arc  withdrawn.  The  sensations 
after  the  operation,  it  is  stated,  are  quite  agreeable.  The 
mind  appears  to  work  more  clearly  and  more  rapidly  and  there 
is  a  sense  of  increased  physical  vigor.  Professor  Lcduc  inci- 
dentally asserts  that  the  application  in  a  certain  manner  of  his 
special  current  will  electrocute  a  subject,  in  an  absolutely  pain- 
less manner,  gentle  sleep  being  followed  by  gradual  death. 


FLUORESCENT  ELECTRIC  LAMP.— FoWowing  the  dis- 
covery of  the  Roentgen  rays,  in  1896,  Mr.  Thomas  A.  Edison 
made  a  thorough  study  of  the  phenomena  connected  therewith, 
and  at  the  time  it  was  announced  that  he  had  invented  a 
fluorescent  electric  lamp  based  upon  the  use  of  these  rays.  .\ 
patent  for  such  a  lamp  has  just  been  issued  to  Mr.  Edison,  the 
date  of  application  being  May  19,  1896.  The  lamp  consists  of 
a  vacuum  lube  of  a  shape  similar  to  that  usually  employed  in 
the  generation  of  Roentgen  rays,  containing  two  opposing  elec- 
trodes with  their  surface  at  an  angle  with  each  other;  crystals 
of  timgstate  f)f  c.iKium  are  fused  to  the  inner  glass  surface  of 
the  vacuum  tube.  When  the  tube  is  properly  excited  by  electric 
current  the  effect  of  the  bombardment  of  the  molecules  of  the 
residual  gas  causes  llic  tungslale  to  fluoresce  brillianlly  with 
.1  pure,  while  light.  It  is  slated  that  a  single  bulb  of  moderate 
size  can  by  this  means  he  made  to  give  several  candle-power 
with  a  very  sm.ill  ixponditure  of  energy. 
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GKOH'TIf  IX  X/ilV  yORK— The  growth  of  electrical  ap- 
plication in  New  York  City  is  lioth  steady  and  rapid.  The 
September  bulletin  of  the  New  York  Edison  Company  states 
that  the  one  year  up  to  the  end  of  July  showed  a  net  gain  of 
1.000,000  i6-cp  equivalents,  for  all  kinds  of  service.  It  is  also 
noted  that  the  suburb  of  Yonkers  showed  a  gain  in  the  year 
of  28  per  cent. 

liLIlCTRlC  F.IXS  l\  TV rilOID.— According  to  advices 
from  New  Kngland,  "fan  baths"  are  the  latest  remedy  used  by 
ihe  Boston  City  Hospital  physicians  in  the  treatment  of  typhoid 
fever.  Heretofore  the  ice  plunge  was  used,  and  a  patient  whose 
temperature  had  reached  the  danger  point  was  soused  in  a 
bathtub  filled  with  broken  ice  until  his  teeth  rattled.  This  treat- 
ment after  a  time  was  found  to  be  too  heroic,  as  the  shock  was 
100  severe  and^  pneumonia  sometimes  developed.  Then  ice 
water  sponge  baths  were  substituted,  but  the  fan  baths,  the 
doctors  declare,  are  just  the  thing.  The  patient  is  sponged  ofY 
with  ice  water  first,  then  a  sheet  that  has  been  soaked  in  ice 
water  is  wrapped  ;ibout  the  body  and  more  ice  water  sprinkled 
on  the  sheet.  The  air  from  an  electric  fan  is  then  turned  on 
him  so  that  he  is  chilled  by  the  rapid  evaporation  caused  by  the 
breeze.     The  method  has  proved  highly  successful. 


SIGHT  TELEPIIOXE  K.-^TES.—An  order  has  been  issued 
making  day  and  night  rates  the  same  over  long  distance  tele- 
phone lines.  This  change  is  necessary,  it  is  stated,  on  account 
of  the  practice  which  has  grown  up  of  making,  through  the  day, 
appointment  calls  for  6  p.  m.,  when  the  reduced  rates  were  in 
effect.  As  people  do  not  realize  that  hundreds  of  others  are 
doing  the  same  thing,  they  cannot  understand  why  their  service 
is  delayed,  in  many  cases  for  one  or  two  hours  beyond  the 
appointment  time,  thus  interfering  with  many  engagements. 
It  is  believed  that  this  change  will  take  a  severe  and  unneces- 
sary strain  off  the  operating  force  by  cutting  out  the  rush  hours 
and  distributing  the  traffic  more  evenly,  and  for  the  same 
reason  will  greatly  improve  the  efficiency  of  the  service  to  the 
general  public.  It  will  add  something  to  the  cost  of  service 
of  some  large  business  houses,  which  have  built  up  this  ap- 
pointment message  practice  to  such  an  extent  a^;  to  make  the 
present  action  absolutely  necessary. 


CAXADI.IX  WIRELESS.— V.  S.  Consul  A.  F.  Dickson,  of 
Gaspe,  in  Quebec,  makes  the  following  report  on  the  new  wire- 
less telegraph  service  between  the  British  Isles  and  Canada  :  "The 
Marconi  company  announces  that  it  will  be  prepared  for  wire- 
less telegraph  service  between  the  United  Kingdom  and  Canada 
in  September.  The  messages  will  be  transmitted  between  Clif- 
ton, Ireland,  and  Glace  Bay,  Nova  Scotia.  The  regular  rates 
will  be  5  cents  per  word  and  the  Government  and  press  rates 
254  cents.  Great  improvements  have  been  inade  lately  to  the 
station  at  Glace  Bay,  which  has  been  moved  to  a  more  favorable 
situation  and  mucli  enlarged.  The  station  at  Clifton  has  also 
been  improved  in  order  to  meet  the  situ;rtion.  The  first  stations 
erected  were  found  to  be  too  small.  For  some  time  past  the 
Marconi  company  has  had  communication  across  the  Atlantic 
and  exhaustive  tests  have  been  carried  on.  The  company  has 
been  transmitting  messages  from  this  side  to  England  for  some 
time,  but  it  is  only  recently  that  the  communication  from  Eng- 
land to  Canada  was  thoroughly  successful,  and  now  that  (he 
tests  have  proved  satisfactory  the  company  intends  entering  the 
commercial  field  at  once." 


.SVIA'O.V)-  MATER  POWERS.— XJ.  S.  Consul  J.  St.  John 
Gaflfney,  of  Dresden,  states  that  water  power  is  not  used  to  any 
great  extent  in  Saxony,  being  entirely  limited  to  small  saw  and 
corn  mills  in  outlying  mountainous  districts.  He  adds:  The 
laws  relating  to  the  development  and  use  of  water  power  give 
the  right  of  concession  to  the  ministry  of  public  works.  Before 
any  concession  is  granted  the  applicant  must  lile  plans  of  the 
system  proposed,  buildings,  etc.,  and  power  required.  These 
plans  are  laid  before  the  local  technical  commission,  who  report 
t<i  the  ministry.     No  l:iru.>  iiroi,-.is  hn\c  lieen  accepted  duriiig 


the  last  decade.  The  government  has  no  water-power  station 
in  operation  at  present.  Formerly  a  few  turbines  were  in  use 
for  milling  purposes  on  the  Upper  Elbe,  but  have  been  discon- 
tinued. All  water-power  plants  at  present  in  operation  are  in 
private  hands,  controlled  by  the  government.  .As  far  as  can 
be  .%scertained,  there  are  only  a  few  plants  established,  all  of 
which  develop  only  enough  power  for  the  needs  of  the  mills 
which  own  them.  In  the  absence  of  any  figures  as  to  water 
power  it  is  impossible  to  make  any  comparison  with  stearr) 
power,  but  the  former  is  absolutely  negligible. 


MUMCIPAL  BOXDS.— The  Boston  Transcript  in  a  brief 
comment  on  the  financial  situation,  after  the  tenor  of  our  own 
recent  remarks,  says :  "The  raising  of  the  interest  rate  of  New- 
York  city  bonds  to  four  and  a  half  per  cent,  is  accepted  as  the 
inevitable  sequence  of  new  financial  adjustments  in  the  business 
world  and  as  having  no  bearing,  direct  or  otherwise,  upon 
municipal  credit.  A  similar  tendency  is  observable,  not  only 
in  Boston  and  other  American  cities,  but  in  the  leading  money 
centers  of  Europe  as  well.  But  attention  is  called  to  another 
aspect  of  the  situation,  its  probable  effect  upon  the  municipal 
ownership  movement.  One  of  the  pivotal  points  in  the  argu- 
ments of  the  advocates  of  municipal  ownership  has  been  the 
cheapness  with  which  cities  could  borrow  money.  Two  years 
ago,  one  of  the  leading  spellbinders  made  this  assumption 
practicall3'  fundamental.  The  existing  companies,  gas,  electric, 
transportation  or  what  not,  were  to  be  bought  out  or  forced  to 
compete  with  rival  plants,  built  with  municipal  funds,  which, 
it  was  contended,  could  be  obtained  in  any  amounts  at  a  rate 
not  exceeding  three  and  a  half  per  cent  at  the  utmost.  That 
was  only  two  years  ago.  \'et  for  some  months  we  have  seen 
four  per  cent  suppliants  on  the  market  with  few  takers,  and 
the  additional  half  per  cent  was  inevitable.  But  this  will 
compel  the  municipal  ownership  people  to  revise  their  line  of 
reasoning.  Their  old  figures  are  no  longer  of  service.  On  the 
basis  of  their  own  former  claims  they  are  now  put  on  the 
defensive  by  hard  and  stubborn  facts.  Sentiment  does  not 
govern  in  the  issue  of  city  bonds.  They  must  conform  to  the 
same   economic   law    that   governs    all    the    other   bond    i->ue> 


TELEGRAPHS  IX  CAXAUA.—Wwh  regard  to  ...  ;..- 
graph  strike  in  the  United  States,  it  is  pointed  out  that  such 
wanton  interruption  of  service  is  not  possible  in  Canada.  By 
the  general  Dominion  Act  incorporating  telegraph  companies, 
they  are  required  to  dispatch  messages  in  the  order  in  which 
they  are  received  without  delay.  .\  telegraph  company  that 
should  detain  messages  a  week  before  forwarding  them  W'luhl 
scarcely  be  held  to  have  fullilled  the  law  because  in  tinally 
sending  them  it  adhered  to  the  sequence  in  which  the  messages 
had  been  presented  to  it.  Irrespective  of  the  force  of  relevant 
conditions  in  its  special  Act,  the  company  would  doubtless  be 
found  to  have  violated  the  section  of  the  general  Act  relating 
to  the  order  in  which  messages  are  to  be  transmitted.  But  the 
will  of  Parliament  that  the  telegraphic  service  must  l>e  main- 
tained as  far  as  possible  without  interruption  is  expressed  in 
a  more  recent  statute  passed  last  session  known  as  the  Lemieux 
Act.  This  measure  takes  from  employees  engaged  in  certain 
occupations  the  liberty  of  striking  and  deprives  the  corre- 
sponding employers  of  the  right  to  lock  out  their  men.  Before 
a  labor  dispute  can  produce  a  cessation  of  work  the  differing 
parties  are  bound  to  ask  for  the  mediation  of  a  board  of 
conciliators.  Only  after  the  board  has  failed  to  restore  a  good 
understanding  between  employees  ami  employers  is  it  allow- 
able for  a  strike  or  a  lockout  to  be  rcsorteil  to.  Telegraphy 
is  one  of  the  departments  of  activity  covered  by  some  of  'he 
prohibitions  of  the  .\ct.  If  telegraphers  strike  before  steps 
are  taken  to  have  their  grievance  submitted  to  a  Board  of 
Conciliation,  each  striker  is  liable  to  a  fine  of  not  less  than 
$10  and  not  more  than  $50  for  each  day  he  is  out  on  strike. 
If  any  employer  of  telegraphers  locks  them  out  he  shall  be 
liable  to  a  tine  of  not  less  than  $100  nor  more  than  $1,000  for 
each  day  of  the  lock-out. 
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The   Plans  of  the    Bar   Harbor    and   Union 
River   Power   Company. 

Ax  important  hydro-electric  equipment  is  now  being  in- 
stalled at  Ellsworth,  ^Me..  by  the  Bar  Harbor  &  Union 
River  Power  Company,  lieaded  by  John  R.  Graham,  Esq., 
of  Bangor,  president  and  general  manager  of  the  Bangor  Rail- 
w.iy.  Light  &  Power  Company.  The  fall  of  the  Union  River  at 
Ellsworth  is  unusually  favorable  for  an  extended  development 
lor  hydro-electric  transmission,  and  the  accompanying  photo- 
graphs, together  with  the  power  house  drawings  reproduced 
herewith,  show  clearly  the  general  scope  of  the  work.  Messrs. 
Sellers  and  Rippey,  of  Philadelphia,  arc  the  consnltin.g  engi- 
neers for  the  undertaking,  which  is  supervised  by  Mr.  J.  .\. 
Leonard,  resident  engineer  of  the  Bar  Harbor  &  Union  River 
Power  Company. 

Electricity  is  to  be  transmitte<l  to  the  electric  railw.iy  and  light- 
ing system  of  Bangor  from  Ellsworth  by  a  J5-mile,  33.000-volt 
transmission  line  connecting  the  Ellsworth  power  house  with 
'.he  Bangor  Railway  &  Electric  Company's  hydro-electric  plant 
on  the  Penobscot  River  in  the  town  of  Veazie,  near  Bangor. 
The  line  will,  at  first,  consist  of  a  three-phase  circuit  equiva- 
lent in  C'inductivity  to  Xo.  3  copper.     It  has  not  been  decided 


The  switchboard  here  will  have  capacity  to  control  two  1500-kw 
outgoing,  three-phase  lines. 

The  power  house  at  Ellswortli  will  be  a  concrete  block 
structure  with  red  Spanish  tile  roof.  It  will  be  supplied  with 
water  through  a  canal  75  ft.  wide,  20  ft.  deep  and  180  ft.  long 
leading  to  a  forebay  95  ft.  long,  76  ft.  wide  and  20  ft.  deep 
above  the  power  house  on  its  west  side.  The  river  is  now  be- 
ing damned  at  the  power  house  site  by  a  reinforced  concrete 
dam  71  ft.  high,  100  ft.  wide  at  the  base,  8  ft.  wide  at  the  top 
and  with  a  300-ft.  length  spillway.  The  dam  is  to  be  hollow 
inside  and  is  of  the  familiar  type  built  by  the  Ambursen 
Hydraulic  Construction  Company,  of  Boston,  Mass.,  who  is 
the  contractor  for  this  part  of  the  work.  The  plans  provide  for 
the  construction  of  a  future  storage  reservoir  1.5  miles  above 
Ellsworth,  which  will  be  20  miles  long  and  3  miles  wide,  with 
a  300-ft.  dam,  60  ft.  high.  The  total  flow  of  the  river  with 
the  storage  developed  is  figured  at  825  cu.  ft.  per  second,  giv- 
ing an  ultimate  power  of  6000  horse-power  for  24  hours,  or 
12,000  horse-power  for  12  hours.  The  present  development 
provides  for  about  2500  horse-power. 

The  dimensions  of  the  power  house  at  first  will  be  50  ft.  .x 
70  ft.  Coarse  racks  will  be  provided  at  the  forebay  entrance, 
and  above  these  will  be  a  foot  and  cable  bridge  which  will  con- 
nect the  power  house  with  a  transformer  building  about  20  It. 
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whether  to  use  copper,  aluminum  or  steel  conductors  for  this 
service.  The  company  has  been  experimenting  with  both  iron 
and  steel  wire  in  view  of  the  present  high  price  of  copper,  but 
so  far  the  results  secured  have  simply  been  extensive  enough 
to  debar  the  use  of  iron.  Electricity  will  also  be  transmitted  to 
-Mt.  Desert  Island  for  central-station  service  and  Mt.  Desert 
Transit  Company,  a  railway  being  built  between  ICllsworth 
and  I'.ar  Harbor,  Maine,  and  delivered  locally  at  about  3.1.000 
\olts  to  a  lighting  station  in  Bar  Harbor.  The  length  of  the 
line  from  Ellsworth  to  Bar  Harbor  will  be  24  miles.  The  pole 
lines  will  be  arranged  for  two  circuits  each,  with  Locke 
insulators.  At  Bar  Harbor  there  is  now  a  looo-hp  steam  plant 
which  will  be  held  as  .1  reserve. 

To  pass  from  the  mainland  lo  Mt.  Desert  Island  across  the 
narrow  channel  between  the  two.  two  spans  850  ft.  long  will  be 
requirul  in  order  to  give  the  clearance  above  the  water  de- 
manded by  the  War  Department.  These  spans  will  be  sup 
jiorted  by  steel  towers  140  ft.  in  height.  There  will  al.so  be  a 
span  •<(  850  ft.  between  steel  towers  acrf)ss  the  Penobscot  River 
between  Eddington  and  Veazie  on  the  Bangor  line.  The  Bar 
Harbor  station  will  at  first  be  e(|uipped  with  three  400-kw, 
1 9,600- .?4.ooo- volt  primary  star  connected.  2490-1920-voll,  sec- 
ondary water-cooled  General  Electric  single-phase  transform- 
ers with  controlling  swilchboarils.  .At  Veazie  there  will  be  three 
500-kw  single-phase  transformers  of  the  same  make,  with  sec- 
ondaries wound  ffir  7000  or  f)4-;o  volts.  Slep-iip  transformers 
at  Ellsworth  will  consist  of  three  500-kw,  three-phase  units 
wiili   Jico-voli   primaries  and   lo.'oo  or  34.fKio-volt   secondaries. 
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X  80  ft.  .\t  the  south  end  of  the  transformer  house  will  be  .i 
tower  for  high  tension  lines,  which  will  provide  for  the  issu- 
ance of  the  overhead  circuits  at  a  height  of  about  35  ft.  above 
the  ground.  .-\t  the  south  end  of  the  forebay  will  be  a  tempo- 
rary spillway  and  on  the  east  side  a  gate  house  which  will  con- 
trol the  water  in  the  penstocks  leading  downward  into  the  power 
plant.  .Additional  racks  will  be  installed  at  the  penstock  en- 
trance. The  head  at  the  water  wheels  will  be  60  ft.  The  first 
installation  provides  for  a  looo-kw  generator  and  one  of  500 
kilowatt  rating,  both  being  (icneral  Electric,  revolving-field 
J30O,voll,  three-phase,  6o-cycle  alternators.  Sixty  cycles  is  the 
frequency  adopted  for  the  entire  system  because  the  old  plants 
at  Veazie  and  Bar  Harbor  operate  at  this  frequency.  The  speed- 
arc  277  and  400  r.  p.  m.  respectively.  The  turbines  are  to  be  of  S 
Morgan  Smith  make,  rated  at  1700  horse-power  and  850  horse 
power  respectively.  The  intention  is  later  lo  substitute  a  1000 
kilowatt  unit  for  the  500-kw  machine,  and  to  reduce  the  cost  of 
reconstruction.  The  850  horse-power  outfit  will  be  provided 
with  a  wheel  casing  and  draft  tube  for  1700  horsepower.  Two 
75-kw,  125-volt  exciters  will  also  be  installed. 

Each  of  the  main  generating  units  will  be  supplied  with  water 
through  a  penstock  8  ft.  in  tlianieter.  which  will  connect  the 
wheel  casings  and  the  forebay  by  a  straight  run  with  two  45- 
clegree  bends  at  the  top  anil  bottom.  .\r  indicated,  each  tur 
bine  will  be  provided  with  a  draft  tube.  The,  penstocks  will  be 
21  ft.  apart  on  centers.  The  exciters  will  be  served  by  a  peti- 
stock  3  ft.  in  diameter,  with  provision  for  a  sccon<l  of  the  sanii 
size.  3  ft.  6  in.s.  disi.ini  on  centers  when  the  expansion  of  tin 
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plant  warrants  it.  Four  governors  will  be  provided  by  the  Lud- 
low Valve  Manufacturing  Company.  The  switchboard  of  the 
plant  will  be  mounted  on  a  gallery  commanding  a  view  of  the 
entire  generating  room.  All  the  units  will  be  direct-coupled 
to  their  prime  movers.  Local  lighting  service  in  Ellsworth  will 
be  handled  by  constant-current  transformers  and  regulators 
located  on  the  gallery.  The  turbine  room  will  be  served  by  a 
iS-ton  Niles  electric  crane  with  hand  attachment.  The  exciter 
turbines  will  consist  of  125-hp  machines  making  550  r.  p.  m., 
The  2300-volt  current  from  the  generator  will  be  carried  across 
the  forcbay  bridge  to  the  transformer  house  by  a  cable  duct, 
thus  freeing  the  power  house  from  high-tension  line  current. 
An  interesting  feature  of  the  power  house  and  dam  construc- 
tion is  the  utilization  of  the  space  between  the  buttresses  nearest 
the  power  house  for  machine  shop,  storage,  heating  and  toilet 
rooms.  The  hollow  character  of  the  dam  permits  free  passage 
through  it  and  stairways  are  provided  at  each  end  of  the  dam 
to  facilitate  this.  Three  sluice  pipes  are  also  carried  under  the 
dam  between  buttresses  with  controlling  valves  at  the  foot  of 
the  stairways.  The  power  house  can  be  extended  indefinitely 
toward  the  south  by  removing  the  temporary  spillway  at  the  end 
of  the  station  and  excavating  further  in  the  direction  of  the 
town.  The  columns,  roof  trusses  and  rock  supports  were  sup- 
plied by  the  Berlin  Construction  Company,  of  Berlin,  Conn. 

The  Veazie  power  plant  has  a  total  capacity  of  about  2200 
horse-power,  and  is  one  of  the  oldest  hydro-electric  plants  in 
the  country  There  is  also  at  this  plant  an  auxiliary  steam 
equipment  aggregating  1800  horse-power.  Upwards  of  40,000 
incandescent  lamps  are  now  on  the  circuits  of  the  Bangor  corn- 


railway  load  is  handled  by  two  500-kw,  60-cycIe,  360-600-voIt 
rotaries  of  General  Electric  make  supplied  by  two  banks  of 
transformers  of  185  kilowatts,  each  unit  being  of  the  oil-cooled 
type.    The  electric  supply  from  Veazie  is  transmitted  over  five 


FIG.   4. — NORTH    FOUNDATION    WALL   OF    POWER    HOUSE. 

three-phase  No.  o  circuits,  4.5  miles  long.  An  auxiliary  to  the 
railway  service  is  a  battery  of  270  cells  of  the  Electric  Storage 
Battery  Company's  make,  which  is  floated  on  the  direct-current 


FIG.    3. — PLAN   VIEW    A.ND    ELEVATIONS   OF   DAM    AND   POWER    BOUSE   OK   THE   BAR   HARBOR   AND   UNION    R1\'E1!    POWER   COMPANY. 


pany,  or  more  than  one  16  candle-power  unit  per  inhabitant. 
For  manufacturing  purposes  about  600  horse-power  for  motors 
is  supplied  to  140  consumers,  the  motors  ranging  from  ^-hp  to 
30-hp  in  size.  The  company  operates  60  miles  of  trolley  lines, 
and  last  year  handled  4,114,715  revenue  passengers  with  a  total 
car  mileage  of  990,000.  Municipal  lighting  in  Bangor  is  supplied 
by  the  city  itself  from  a  power  plant  located  at  the  water  works 
dam  within  the  city  limits.  The  Penobscot  River  drains  about 
8000  square  miles  of  territory. 

Local  distribution  in  Bangor  is  effected  at  a  new  sub-station 
on  Park  Street,  near  the  center  of  the  business  district.     The 


sub -station  bus-bars  without  the  use  of  a  booster.  The  sub- 
station contains  480  kilowatts  of  lighting  transformers  with 
star-connected  secondaries,  6050-volt,  primaries  and  2uo-volt 
low-tension  sides.  Separate  bus-bars  for  lighting  and  railway 
service  are  in  use  at  Veazie.  In  Bangor  the  lighting  distribution 
is  four-wire,  the  neutral  of  the  star  being  brought  out.  Each 
service  transformer  (nonnally  2080  volts)  is  connected  between 
the  neutral  and  one  of  the  three-phase  legs.  The  lighting 
switchboard  contains  seven  marble  panels.  Motor  service  is 
handled  by  240  kilowatts  of  transformer  capacity,  distributing  at 
575-volt,  three-phase  around  Bangor. 
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The  Design   ol   Plunger   Magnets. 

Bv  C.   P.   Nachoii. 

IX  an  iron-clad  stopped  plunger  magnet  of  the  type  of  Fig.  I, 
having  specified  external  dimensions  and  stroke,  and  in 
which  the  coil  is  to  operate  under  a  specified  temperature 
rise,  the  proportion  of  copper  and  iron  in  the  coil  and  core  may 
be  varied  between  the  limits  from  all  copper  and  no  iron  to  no 
copper  and  all  iron,  at  both  of  which  extremes  the.  pull  be- 
tween the  iron  plunger  and  magnetic  core  will  be  zero.  It  is 
evident,  therefore,  that  there  is  some  intermediate  proportion 
where  the  pull  is  a  maximum.  It  is  the  object  of  this  article 
to  show  the  relation  between  the  pull  and  the  diameter  of  the 
plunger  under  the  above-mentioned  conditions,  and  incidentally 
to  show  also  such  other  properties  of  the  magnets  as  number 
of  layers,  resistance,  current,  ampere-turns,  and  volts,  corre- 
sponding to  the  various  diameters  of  plungers. 

In   the   symbols  below   capital   letters   refer   to   the   constants 


where  d  =  diameter  of  plunger,  C  —  H  in-  radial  clearance  be- 
tween outside  of  iron  plunger  and  inside  of  winding.  A  = 
thickness  of  a  layer  as  measured  on  a  radius  of  the  coil  = 
.01562  in.  as  found  by  experiment  with  No.  28  s.  c.  c.  wire,  or 
about  95  per  cent  of  the  nominal  insulated  diameter  of  the  wire. 
This  is  probably  due  to  the  bedding  of  the  wire. 

The  outside  diameter   D,   2f4   ins.,   is   seen   by   inspection   of 
Fig.  I  to  be 

1 
D —  2As  + 2  C  +  d  or  2y4  —  . 03124  s  +  —  +  d       (4) 

4 
n  =  Ts  =  114  s  (S) 

n  being  the  total  turns,  and  r=ii4,  the  turns  per  layer. 

In  the  c.  g.   s.  system,  the  fundamental   formulas   for  mag- 
netic pull  l>,  and  magnetizing  force  H,  are 
B'  A                      4'^"' 
p  = and  HL  = 


FIG.    I.— IRON-CLAD    STIJPPED    PLU  NGER    MAGNET. 

imposed  by  the  above-mentioned  conditions,  and  small  letters 
to  variable  quantities. 

Let  H'.  r,  1,  be  the  watts,  resistance  and  current,  respectively, 
in  the  toil.     Then 

II-         56.25 

r  r 

Since  the  coils  have  the  same  outside  diameter  and  length, 
and,  therefore,  present  the  same  exterior  radiating  surface,  if 
the  heat  conducted  away  by  the  core  is  neglected,  the  condition 
of  constant  temperature  is  that  of  constant  watts  absorbed. 
The  value  of  56.25  watts  has  been  taken  for  a  coil  of  2^  ins. 
outside  diameter,  2  1/16  ins.  long,  or  .317  sq.  in.  per  watt, 
which  figure  has  been  found  safe  under  the  conditions  of  oil 
cooling  used. 

The  resistance  of  the  coil  is  proportional  to  its  mean  diameter 
and  to  the  number  of  layers.  Let  r  =  hot  resistance  of  coil, 
dm  =  mean  diameter  of  winding  in  inches,  s  =  number  of 
layers.    Then 

r  =  KdmS  —  2.235  li"^  (2) 

where  k  =  constant  of  proportionality,  equal  to  2.235.  as  found 
by  experiment  with  No.  28  single  cotton-covered  wire,  which  is 
assumed  for  all  the  coils. 

By  inspection  of  Fig.   I 


KIG.    2. —  MAGNET    WITH     I.5-I.N.    PLUNGER. 

In   the   air-gap   B  —  H,  and   the   area   A     for    the    cylindrical 

IT 

plunger  is  — d'.     Making  these  substitutions  and  converting  to 

4 
pounds  and  inches,  there  results  for  the  initial  pull 


\2660L  /     4         \i.330  / 


(6) 


where  hi  is  the  ampere-turns  and  L  the  length  of  air-gap,  Yi  in. 
From  equations  I  to  6  inclusive,  it  is  now  possible  to  ex- 
press the  pull  in  terms  of  the  foregoing  constants,  and  the 
diameter  of  plunger  as  the  independent  variable.  PerforminK 
these  eliminations  there  results 

Md'iQ-d)        9-3  <i' (2-5-rf) 

/.  = = (7) 

N+d  3+d 

where  M,  Q,  N,  are  compound  constants  used  for  abbreviation, 
and  have  the  following  values: 


V  2660  L  /  4KA       \  2660  X  .5  / 


7854  X  56.2s 


dm  =  d      2  C  +  As  =  d  +  —  +  .01S62  s 
4 


(.1> 


=  9.3    (8) 
'3.23s  X  .01562 

A^  =  £>  +  2C  =  2^  +  ^  =  3  (9) 

(?  =  D  — 2C  =  2^  — }4  =  2.5  (10) 

To  find  the  diameter  which  gives  the  maximum  pull,  the  first 
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derivative  of  />  with  respect  to  d  has  been  f<^rnie<l  and  equated 
10  zero,  the  soUilion  of  the  resulting  quadratic  yiehling 


— /)  — 4C+  ,/  5  0'  +  S  CD    =1.56  in. 


(I2> 


I'rom  the  form'  of  d  \n  equation  (12),  it  will  be  seen  that  the 
diameter  of  plunger  for  maximum  pull  is  independent  of  all 
other  constants  except  the  outside  diameter  of  coil,  and  the 
clearance  between  plunger  and  coil.  If  this  clearance  C  equals 
zero,  an  impractical    hut  ideal  condition,  there  results 


V'5- 


-/;: 


.6l8  P  =  I.6(J7  in. 


('.?) 


In  the  inlerprclation  of  equation  (7)  the  diameter  of  the 
plunger  is  concei\'ed  increasing  from  zero  as  the  pull  is  ob- 
served, the  iron  plunger  swelling  at  the  expense  of  the  copper 

mitil  it   reaches  the  outside  diameter  of  the  hitter,  the  current 
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and  resistance  meanwhile  changing  so  as  to  kce]!  the  watts,  and, 
consequently,  the  temperature,  constant. 

The  form  of  the  curve  p  in  Fig.  3  siiovvs  that  for  each  value 
of  the  initial  pull  there  are  two  magnets  conforming  to  the 
conditions  named  that  will  produce  it. 

The  other  properties  of  the  coils  are  given  below  in  the 
equations  (14-18),  derived  from  equations  (1-5)  inclusive — 
both   in   their   general   and   specific   forms,      h'quations    {14-181 


are   plotted   ii 
of  phniger  (/. 


I'ig.   .^   a!>aiust   the   common   absicissa.   diameter 


D  —  2C  —  d 


(14) 


K 
4  A 


2.4  .03124 

■4C^  —  4Cd  —  d')  =17.9(13  — d  — 2d')    (is) 


AW 


A'(D'  — 4(7  — 4rrf  — rf=) 


=  ,.3i 


(i6) 


IV  (D  —  2C-d) 

.fK  (D  +  2C  +  d) 

I-  =  V  H/r  =  3i.7 
volts  on  the  coil. 


2.5 -d 


3  +  d 


-d  — 2<r  iiH) 

e  being  the 

Of  these  curves  the  resistance,  ampere-turns,  volts  and  layers 
have  tlieir  greatest  values,  and  the  current  the  least,  for  d  ■=.Q\ 
vrhile  for  d  ■=.  2.5  all  these  quantities  arc  zero  except  the  cur- 
rent, which  is  intinitc.  The  maximum  pull  occurs  with  a 
plunger  56."  per  cent  of  the  outside  diameter  of  the  coil  under 
the  particular  conditions  assumed. 

i-'igs.  I  and  2,  drawn  to  scale,  show  a  comparison  between  the 
magnet  actually  constructed  and  the  one  producing  th«  maxi- 
mum pull.  By  reading  from  the  curves  it  may  be  seen  that 
the  former,  having  a  plunger  .875  in.  diameter,  has  52 
layers,  .5  ampere,  225  ohms,  112.5  volts,  J960  ampere-turns, 
and  produces  a  pull  of  2.96  lbs. ;  and  that  the  latter,  having 
a  plunger  diameter  of  iK  ins.,  has  32  layers,  .591  ampere,  161 
ohms,  95  volts,  2155  ampere-turns,  and  produces  a  maximum 
pull  of  4.64  lbs.  That  is,  an  increase  from  ',%  in.  \o  VA  in. 
plunger  diameter  increases  the  pull  57  per  cent,  decreases  the 
ampere  turns  27  per  cent,  and  the  resistance  or  the  weight  of 
copper,  40  per  cent. 

Other  things  than  the  ma.ximuni  pull,  however,  enter  into 
practical  consideration;  and  the  magnet  of  Kig.  i,  besides  be- 
ing of  the  simpler  mechanical  design,  has  smaller  inertia,  which 
will  facilitate  rapid  action.  The  magnetic  leakage  is  less  in 
Fig.  I  than  h'ig.  2,  as  the  m.  m.  f.  is  greater,  and  the  return 
iron  path  further  from  the  core. 

The  reluctance  of  the  invariable  air-gap  has  not  been  con- 
sidered in  the  above  discussion.  It  is,  however,  relatively 
small  on  account  of  its  greater  area  and  shorter  length,  though 
great  enough  to  he  taken  into  consideration. 

Equation  6  is  based  on  the  assumption  that  the  reluctance  of 
the  iron  is  negligible  in  comparison  with  that  of  the  air-gap. 
but  as  only  low  densities  arc  employed  at  the  beginning  of  the 
stroke,  this  amount  is  insensible,  though  the  error  increases 
as  the  plunger  diameter  decreases. 

It  is  not  necessary  that  the  pull  increase  greatly,  as  the 
plunger  moves  to  the  stop  and  this  explains  the  cuttmg  away 
of   superfluous   iron   in   Fig.  2. 


Distortion  in  Telephonic  Transmission. 

Bv  Louis  Coukn. 

THE  most  important  factor  to  be  considered  in  telephonic 
transmission  is  distortion;  every  telephone  engineer 
appreciates  this  fact,  especially  so  when  it  is  a  ques- 
tion of  long-distance  telephony.  The  cause  of  the  distortion 
arises  from  the  fact  that  an  electric  wave  in  its  passage  along  a 
conductor  is  attenuated,  and  the  attenuation  is  a  function  of 
the  frequency,  so  that  every  harmonic  is  attenuated  to  a  differ- 
ent degree  and  the  speech  wave  is  distorted.  The  distortion. 
of  course,  becomes  more  pronounced  as  the  length  of  circuit 
increases. 

This  subject,  which  is  of  great  importance  in  telephony, 
has  been  investigated  hy  a  number  of  scientists  and  engineer>. 
notably  among  them  Mr.  Oliver  Heaviside  and  Prof.  M.  1. 
Pupin.  yet  there  is  one  vital  point  in  connection  with  this  sub- 
ject which,  to  my  know-ledge,  was  entirely  overlooked  hy  the 
preceding  investigators. 

If  we  denote  the  inductance  per  unit  length  of  line  by  L. 
its  capacity  by  C.  and  its  resistance  by  R.  then  the  attenuation 
constant  /3  will  be  as  follows  :* 


P=yl<\\«C   JV" 


Xow  all  previous  investigators  assumed,  at  least  by  inference 
that  the  constants  of  the  line  arc  the  same  for  all  frequencies 
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and  the  onlj-  variable  in  the  expression  of  ^  is  w.  If  this  is 
so,  then  in  the  case  of  a  long  line,  say,  the  line  from  Xew  York 
to  Chicago,  the  constants  of  the  line  are  approximately  as 
follows ; 

o   (radius  of  wire)  ^0.2  cm 

L  =  .004  henry  per  mile 

R  ^2  ohms  per  mile 

C  =  .01  microfarads  per  mile. 

Using  these  constants  in  the  above  expression  of  P,  the 
values  of  ^  for  various  frequencies  will  be  given  iir  the  fol- 
lowing table ; 

u-^kX  frequency.       B  e'^ '       ^' "  ''°°   ""'''*' 

1.000  15-36  X  I0-*  0.4639 

3.000  15.76  X  10-'  0.4548 

6,000  15.80  X  10-*  0.4540 

9.000  15.806  X  io-«  0.4538 

12,000  15.808  X  10-*  0.4538 

Xow  the  column  imder  «  gives  the  fraction  of  the  send- 

ing current  that  reaches  the  end  of  the  line,  and  from  this 
table  it  will  be  seen  that  difTerence  in  the  attenuation  for  these 
frequencies,  which  arc  about  the  range  of  telephonic  frequen- 
cies, is  not  so  large  as  to  introduce  any  distortion ;  the  differ- 
ence in  the  attenuation  for  a  frequency  of  500  and  2000  is  only 
about  one-fifth  of  a  per  cent,  which  is  hardly  appreciable,  and 
it  thus  seems  reasonable  to  conclude  that  on  the  assumption  that 
the  constants  of  the  line  are  independent  of  frequency  we 
ought  not  to  have  any  distortion.  Since,  however,  we  know- 
that  distortion  does  take  place  in  telephonic  transmission,  the 
question  naturally  suggests  itself :  What  is  the  cause  of  dis- 
tortion ?  And  I  submit  the  f oUow  ing  explanation :  In  passing 
an  alternating  current  through  a  conductor  the  resist- 
ance will  vary  with  the  frequency,  increasing  as  the  frequencj- 
increases.  The  resistance  of  a  straight  cylindrical  conductor 
for  alternating  currents  is  given  by  the  following  formula : 

"^"C";:  -^- ) 

where 

R,  denotes  the  resistance  of  conductor   for  direct  current 
w        "        2irx  frequency 
M         "         permeability 
o         •■         radius  of  conductor, 
ff         "         specific  resistance. 
Calculating  the  resistance  of  the  line  by  the  above  formula, 
the  values  of  the  resistance  for  various  frequencies  will  be  as 
follows : 

w  =  2  IT  X  frequency.  R. 

1 ,000 2. 00096 

3.000 J. 00864 

6,000 2.03456 

9,000 2.07902 

12,000 2.13824 

liKniducing  the  above  values  of   R  in  the  expression   for  P. 
.^  _^^B ,,^,^'      "  =  '-"■"-> 

3.000  ll'.Sl  A    lo-'  o!453S 

6,000  16.07    ^     !•'■*  0.4478 

9.000  16.39  X  I0-*  0.4404 

12,000  16.9   y  10  *  0,4296 

From  this  table  it  will  be  seen  that  the  difTerence  in  the  ex- 
tent 10  which  the  diff.-rent  components  were  attenuated  is  de- 
cidedly more  pronounced  than  in  the  previous  case  when  the 
change  of  resistance  was  neglected.  In  f;ict,  in  this  case  the 
difference  in  attenuation  between  a  frequency  of  200  and  2000 
will  be  about  7  per  cent,  which  may  cause  considerable  trouble. 
I»  is  to  be  noticed  also  that  the  inductance  diminishes  some- 
what with  ihe  frcfjuency,  but  it  is  so  slight  that  il  may  be 
neglected.  The  above  consideration  would  naturally  suggest 
the  use  of  stranded  wire  for  long-distance  telephony,  for  the 
change  in  resistance  varies  as  the  fourth  power  of  the  radius, 
and  consequently  by  diminishing  the  radius  we  diminish  the 
change  in  resistance,  which  according  to  the  theory  developed 
here  is  the  cause  of  nearly  all  the  trouble. 

It  may  be  of  .some  interest  in  connection  with  this  subject  to 
consider  the  Heavisidc  distortionless  circuit.  Mr.  Heaviside 
has  pointed   out   in   a   number  of   his   papers   that   if   a   certain 


relation,  which  we  will  give  presently,  obtains  between  the 
constants  of  the  line  then  all  distortion  will  be  eliminated.  If 
we  take  into  consideration  the  leakage  constant  of  the  Hue, 
and  follow  the  same  method  of  deduction  as  that  given  in  my 
paper  referred  to  above,  we  shall  obtain  the  following  valut 
for  the  attenuation  constant : 


wliere  A'  denotes  the  coefficient  of  leakage. 

R  K 
If  we  adjust  the  constants  of  the  line  so  that  —  =  — ,  then 

L  C 
the  above  expression  of  /3  will  become 

which  is  independent  of  the  frequency.  Mr.  Heaviside  de- 
duced his  results  in  an  entirely  different  manner,  but  the  result 
obtained  is  the  same,  and  he  repeatedly  calls -attention  to  the 
fact  that  when  the  constants  of  the  line  are  so  arranged  that 
R      K 

—  =^ —  then  we  shall  have  a  distortionless  circuit.  Xow,  this 
L        C 

would  be  perfectly  true  if  the  resistance  of  the  line  were  inde- 
pendent of  the  frequency,  but  I  maintain  that  the  resistance  is 
different  for  the  different  frequencies ;  in  fact,  this  is  the  cause  of 
nearly  all  the  trouble,  and  therefore  even  if  it  were  possible  to 
realize  in  practice  the  above  relation  between  the  constants,  we 
shall  still  have  distortion,  since  /3  is  a  function  of  R.  and  R 
varies  with  the  frequency. 


Canadian   Electrical  Association  Convention. 


'llie  seventeenth  annual  convention  of  the  Canadian  Elec- 
trical Association  was  called  to  order  at  the  Canadian  Society 
of  Civil  Engineers' building,  in  Montreal,  at  10:45  a.  m.,  Sept.  11, 
with  President  R.  G.  F.lock  in  the  chair.  The  minutes  of  the 
previous  meeting  were  first  read,  after  which  the  president's 
address  was  delivered.  Tliis  consisted  of  a  resume  of  the  last 
year's  progress  in  energy  transmission  from  Xiagara  Falls,  the 
place  of  the  1906  meeting,  and  running  comments  on  the  gen- 
eral hearing  of  high-tension  conunercial  distribution  and  the 
needs  of  the  central-station  industry  with  reference  to  future 
conditions.  Attacks  on  vested  rights  have  been  very  severe 
during  the  past  year,  but  it  is  Ixrlieved  that  saner  counsels  are 
prevailing  in  Ihe  public  mind  and  that  the  duplication  by  the 
government  of  existing  private  investment  is  less  of  a  danger 
than  a  short  time  ago.  On  the  part  of  certain  unthinking  per- 
sons there  arose  a  cry  that  Xiagara  power  should  be  as  free  as 
air,  but  there  is  no  more  reason  why  it  should  be  freer  than 
ice  or  gold,  which  anyone  is  at  liberty  to  harvest  or  dig  for 
himself  and  order  brought  at  his  door  in  unlimited  amounts 
free  of  charge!  If  rates  are  to  be  lower  the  entire  existing 
investment  in  power-plant  equipment  must  be  utilized. 

Transmission  lines  of  the  very  high  potential  type  do  not 
lend  themselves  readily  to  distribution  in  scattered  areas,  small 
towns  and  sparsely  populated  centers.  It  is  possible  that  the 
Thury  direct-current  system  m.iy  be  pressed  into  .service  for 
this  work,  giving  plants  and  towns  far  away  from  Niagara  the 
benefits  of  cheap  energy.  President  Block  urged  the  need  of 
studying  w  inter  and  summer  load  curves  in  small  centers,  and 
slated  thai  a  flat  rale  based  on  the  maximum  demand  would 
probably  be  the  best  solution  of  the  cost  of  supply  question. 
Care  must  be  taken  not  t<i  increase  Ihe  capital  expenditure  for 
the  sake  of  handling  pe.ik  loads.  Underground  distribution  is 
almost  certain  lo  l>ecome  more  general,  and  a  single  system 
nuist  meet  all  Ihe  service  need-.  The  use  of  more  efficient 
lamps  is  liable  to  cut  down  the  revenue  of  the  companies  by 
one-third  to  two-thirds,  and  new  uses  of  electric  motors,  exten- 
sion of  heating  loads,  sign  lighting,  general  lighting,  and  even 
increasing  the  distribution   voltage  will   have  to  he  coiisidcrcl 
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as  offsets  to  customers'  equipment  economies,  high  cost  of  cop- 
per and  high  operating  expenses.  The  report  of  the  secretary 
and  treasurer,  Mr.  T.  S.  Young,  was  then  read  and  a  total 
membership  of  320  chronicled,  an  increase  of  ninety  over  the 
preceding  year. 

Mr.  A.  B.  Lambe,  of  the  Canadian  General  Electric  Company, 
then  read  a  paper  on  "Electric  Healing  and  Cooking  Devices." 
He  discus.sed  the  peculiar  physical  cliaracteristics  of  heating 
apparatus,  described  the  salient  construction  features  of 
representative  equipment  and  outlined  the  best  methods 
of  attacking  the  commercial  problem  of  placing  heat- 
ing apparatus  in  customers'  homes.  The  flat-iron  is 
the  best  device  to  introduce  first  by  actual  demonstra- 
tion and  free  trial  in  the  residence.  A  report  from  a 
commercial  laundry  using  electric  irons  stated  that  20  per  cent 
more  work  can  be  done  by  electric  heat  and  all  the  work  is  of 
one  lustre  and  finish.  In  another  instance  30  per  cent  more 
work  per  operator  could  be  performed.  Convenience  and  clean- 
liness outweigh  .the  cost  of  operation,  including  the  greater 
safely  of  the  electric  heater. 

A  fair  average  of  the  energy  consumption  for  cooking  a 
complete  electric  meal  per  person  is  300  watt-hours,  amounting 
to  $10.80  per  month  at  an  8-cent  rate  per  kw-hour,  or  $6.75  per 
month  on  a  s-cent  rate.  To  compete  in  heating  with  coal  at 
$7  per  ton  the  rate  must  be  5  or  6  cents  per  kw-hour,  and  to 
compete  with  gas  at  $1  per  1000  cu.  ft.  the  rate  must  be  3  cents. 
Lighting  companies  should  exploit  heating  devices,  leaving  the 
regular  sales  later  to  the  supply  house.  The  cost  of  flat-irons 
is  medium  and  the  consumption  of  energy  reasonable.  Small 
heating  devices  are  usually  charged  on  lighting  rates,  but  larger 
units  can  be  given  lower  rates  on  a  separate  meter;  heating 
rates,  for  example,  are  5  cents  in  Jackson,  Mich.;  3  cents  in 
Hartford,  Conn.;  5  cents  in  Schenectady  ,nul  Montreal,  and 
2  cents  in  Sault  Ste.  Marie,  where  the  distribution  is  close  to 
the  generating  plant.  In  1906  the  central  station  company  in 
Cleveland  put  in  1200  heating  devices;  it  now  installs  120  per 
month  and  demonstrates  only  on  complete  electric  cooking 
outfits.  Montpelier,  Vt. ;  Massillon,  Ohio,  and  Rochester,  N.  Y., 
peculiarly  a  gas  city,  with  only  some  700  houses  wired,  have 
been  particularly  good  flat-iron  and  electric-heating  fields.  Los 
Angeles  has  to,ooo  irons,  and  Spokane  gave  an  electric  flat-iron 
as  a  bonus  for  getting  newspaper  subscriptions.  The  increase 
of  the  day  load  is  a  special  advantage  to  the  companies. 

In  the  discussion  it  was  emphasized  that  more  revenue  should 
be  obtained  from  that  portion  of  the  plant  which  is  idle  a 
considerable  part  of  (he  time.  The  defects  of  electric  heater 
practice  were  outlined  as  high  maintenance  charges  unless  used 
with  skill,  liability  to  burn  out,  as  in  the  case  of  a  motor  heater 
used  to  heat  thick  and  heavy  liquids,  like  wax,  and  the  failure 
of  many  companies  to  advise  their  customers  how  to  select  and 
use  the  apparatus  to  best  advantage.  The  luminous  type  of 
heater  is  being  used  to  great  advantage  in  England,  and  there 
is  no  question  that  the  light  adds  to  the  selling  power  of  the 
device.  It  is  important  to  show  the  public  that  on  heavy  goods 
a  heavy  iron  must  be  used,  and  a  light  iron  on  light  goods. 

In  the  afternoon  session  two  papers  were  read.  The  first 
was  by  Mr.  M.  A.  Sammett,  of  the  Montreal  Light,  Heat  & 
Power  Conipanv,  on  "Trials  of  the  (1pcr:iling  Man."  Mr.  Sam- 
mett emphasized  the  need  of  additional  work  in  lightning  pro- 
tection, and  urged  liberality  in  plant  design.  There  is  no  need 
of  installing  units  which  will  carry  continuously  50  per  cent 
overload  at  moderate  temperatures.  What  is  essential  is  that 
the  apparatus  should  be  capable,  under  emergency  conditions, 
\n  carry  25  or  50  per  cent  overload  for  a  specified  interval. 
The  problem  of  maximum  permissible  units  to  be  most  advan- 
t:igeous  'uider  given  conditions  of  operation  is  becoming  prom- 
inent in  power-house  economy.  This  results  usually  in  larger 
capacity  units  and  involves  artificial  cooling.  The  operating 
man  should  he  fully  aware  of  the  time  at  his  disposal  for  safe 
running  of  his  machine  under  overload  conditions  or  under 
conditions  of  no  artificial  cooling.  A  curve  of  temperature  at 
overloads  should  be  used  as  a  gauge  in  emergencies. 


To  improve  the  receiving  voltage  it  is  only  necessary  to  in- 
crease the  voltage  of  the  generator,  but  increased  voltage 
means  increased  iron  loss  in  the  armature  laminations,  a  larger 
field  current  and  higher  temperatures.  In  transformers  an  in- 
creased voltage  means  higher  temperatures.  The  safety  of 
increasing  the  voltage  by  10  or  15  per  cent  to  compensate  for 
increased  line  drop  can  only  be  determined  after  the  study  of 
each  particular  machine.  In  the  case  of  a  3750-kw  generator 
the  core-loss  curve  showed  that  an  increase  of  10  per  cent  in 
the  generator  voltage  is  equivalent  to  an  additional  loss  of  18 
kilowatts.  This  loss  is  so  mi  ch  heal  added  to  the  Ixxly  01  the 
arrriature,  and  the  corresponding  temperature  increase  resulted 
in  55  deg.  C,  giving  a  maximum  of  41.5  deg.  C.  No  difficulty 
should  be  anticipated  from  the  above  increase  in  voltage  on 
the  ground  of  increased  potential  between  turns  and  layers  of 
winding  or  from  increased  strain  to  ground. 

Witn  proper  adjustment  of  prime  movers  the  generator  will 
divide  the  load  proportionally.  In  tliis  respect  they  are  more 
under  control  than  some  of  the  less  complicated  apparatus,  like 
transformers.  Over  and  under  excitation  of  the  generators  will 
cause  a  flow  of  circulating  currents  between  them.  The  adjust- 
ment of  the  field  currents  remedies  this,  and  the  use  of  power- 
factor  meters  on  each  machine  is  of  considerable  assistance.  To 
prevent  unequal  loading  of  transformers  the  primary  and  sec- 
ondary voltages  must  be  the  same  and  the  impedances  equal. 
The  characteristics  determining  the  division  of  load  must  be 
known  under  actual  conditions  of  operation.  In  one  case  when 
a  bank  of  transformers  was  connected  in  service  during  the 
pressure  of  a  heavy  Christmas  load,  the  bank  burned  out  on 
account  of  overload  in  a  few  days  after  installation.  Time 
could  not  be  spared  to  test  transformers  for  impedance.  They 
were  connected  in  parallel  on  high  and  low  tension  windings 
on  the  strength  of  the  manufacturer's  guarantee.  A  test  sub- 
sequently made  on  two  spaie  transformers  supplied  on  the  same 
order  as  those  that  burned  out  revealed  the  fact  that  the  new 
transformers  had  an  impedance  of  3.58  ohms,*  while  the  old 
liansformcrs  had  4.4  per  cent,  and  so  the  new  bank  carried  an 
overload  of  19  per  cent.  With  transformers  the  suitability  for 
proper  parallel  operation  must  be  verified,  and  if  they  will  not 
divide  the  load  proportionately  to  their  capacities,  corrective  re- 
actances must  be  added  to  equalize  them  in  this  respect. 

.'Mr-blast  transformers  accumulate  dust  readily,  which  is 
objectionable  on  moderate  voltages  between  15,000  and  22,000. 
The  temperature  of  the  upper  portions  of  the  coils  is  often 
much  in  excess  of  the  average  winding  temperature.  When- 
ever transformer  coils  are  connected  on  top,  the  air  passages 
are  frequently  blocked  and  the  temperatures  reach  a  danger 
point.  Unless  compressed  air  is  perfectly  dry  it  may  damage 
the  insulation  in  blowing  out  and  cause  a  burnout.  Another 
trial  is  to  the  ease  with  which  flames  are  carried  from  one 
transformer  to  the  other  through  the  air-chamber.  With  the 
cil-insulated,  water-cooled  transformer  many  of  these  defects 
are  absent.  Less  insulation  thickness  enables  larger  ducts  to  be 
used  and  the  temperature  of  the  coils  with  ample  oil  insulation 
are  more  uniform.  The  main  argument  in  favor  of  oil- 
insulated,  water-cooled  transformers  is  their  ability  to  with- 
stand excessive  overloads,  and  their  immunity  from  breaking 
down  at  temperatures  even  as  high  as  200  deg.  C.  In  a  case 
of  this  character  the  temperature  was  reached  under  abnormal 
conditions  of  phase  transformation.  One  unit  ran  at  72  deg. 
C.  and  the  other  at  200  deg.  C,  the  room  being  42  deg.  C.  The 
trouble  was  discovered  when  an  inspection  of  the  transformer 
installation  was  made.  .\  thermometer  of  150  deg.  C,  range 
was  found  with  a  broken  bulb  when  left  in  the  oil,  and  a  long- 
range  instrument  showed  200  deg.  C.  When  brought  into  the 
testing  department  the  transformer  was  given  an  insulation  test 
of  10,000  volts  from  primary  to  secondary  and  ground ;  also 
from  secondary  to  groimd  of  500  volts,  which  it  stood  success- 
fully. Double  voltage  was  applied  across  transformer  terminals 
and  the  insulation  stood  the  test.  The  rating  of  the  unit  was 
24  kilowatt,  60  cycle,  2000-550  volts.  A  great  advantage  of 
the    oil-insulated    transformer    is    the    higher    effectiveness    of 
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insulation  to  resist  induced  high  voltages,  either  through  switch- 
ing or  through  lightning  disturbances.  The  fear  of  oil  in  the 
transformer  as  a  lire  risk  is  a  matter  of  the  past.  Instances  of 
stations  destroyed  by  fire  when  oil-insulated  apparatus  such  as 
transformers  and  regulators  were  the  only  machines  saved, 
show  the  fallacy  of  opposing  oil-insulated  apparatus.  Oil  will 
also  extinguish  the  arc  resulting  from  a  short  circuit  in  the 
transformer  and  prevent  the  burning  of  the  insulating  fabrics, 
thus  doing  away  with  smoke  filling  the  station,  which  is  always 
the  case  with  air-blast  apparatus.  The  two  main  drawbacks  of 
oil-insulated,  water-cooled  transformers  are  the  possibility  of 
water  getting  into  the  winding  and  the  breaking  up  of  the  oil, 
forming  a  thick  non-conducting  mass. 

A  water  coil  capable  of  withstanding  200  lbs.  hydrostatic 
pressure  and  proper  connection  of  the  coil  to  outside  piping 
will  guard  against  the  former  difficulty,  while  care  exercised  to 
remove  the  water  from  the  coils  by  an  air-pump  or  by  filling  it 
with  oil  under  pressure  will  guard  against  freezing.  The  break- 
ing up  of  the  oil  takes  place  only  at  high  temperatures.  In 
one  case  a  sample  of  oil  subjected  to  a  temperature  of  90  deg. 
C.  formed  a  heavy  deposit  in  two  weeks.  It  is  inadvisable  to 
allow-  transformers  to  reach  a  temperature  in  excess  of  70 
deg.  C. 

It  sometimes  happens  that  through  no  apparent  reason  the 
temperatures  begin  to  rise.  The  cause  may  be  due  to  either  the 
iron  ageing,  with  higher  iron  loss,  to  breaking  up  of  the  oil,  or 
clogging  of  the  water-cooling  coils.  In  one  instance  where 
water  was  carried  to  the  brass  cooling  coils  through  an  iron 
pipe  the  acidulated  water  passing  through  the  iron  pipe  attacked 
the  iron  and  then  going  through  the  brass  tubes  deposited  the 
iron  in  the  form  of  a  sediment  which  reduced  the  coil  opening 
10  one-third  its  normal  size ;  hence  the  rise  in  temperature. 

A  brief  discussion  followed  Mr.  Sammett's  paper.  It  was 
pointed  out  that  many  transformers  are  injured  by  careless 
handling  after  they  have  been  in  service,  and  there  was  general 
agreement  that  the  oil-insulated  transformer  is  a  good  fire  risk. 
Current  transformers  with  split  cores  are  desirable  for  testing. 
The  importance  of  bunching  transformers  close  together  on  the 
same  load  was  illustrated  by  a  case  in  which  four  25-k\v  trans- 
formers w-ere  located  on  two  poles  50  ft.  apart  outside  a  build- 
ing, one  pair  being  that  much  nearer  the  load.  The  nearer  pair 
ran  at  100  per  cent  overload  and  the  farther  pair  at  80  per  cent 
load.  The  trouble  was  remedied  by  adding  two  more  units  and 
locating  all  six  close  together. 

The  next  paper  was  by  Mr.  B.  T.  McCormick,  of  the  AUis- 
Chalmcrs-Rullock  Company,  on  "Three  Wire  Questions."  The 
paper  dealt  mainly  with  the  general  electrical  principles  in- 
volved. Probably  the  most  efficient  three-wire  outfits  consist  of 
a  generator  provided  with  a  two-phase  combination  of  bal- 
ancing transformers,  in  which  the  center  laps  are  tied  together 
and  the  neutral  wire  joined  to  the  point  of  connection.  Two 
pairs  of  slip  rings  arc  used,  connected  to  taps  in  the  armature 
winding,  situated  90  electrical  degrees  apart.  Such  a  combina- 
tion results  in  a  more  even  current  distribution  in  the  armature 
than  can  be  secured  by  the  use  of  a  single  transformer.  The 
cost  of  the  balancing  transformer  is  a  very  small  portion  of 
the  total  cost  of  the  apparatus.  Ordinarily  an  allowance  of 
2.S  per  cent  unbalancing  is  sufficient,  which  would  mean  a 
22-kw  transformer  of  the  two-phase  combination  of  coils  for  a 
loo-kw,  250- volt  machine.  If  shunt-wound,  the  generator  dif- 
fers from  standard  generators  only  by  the  addition  of  slip 
rings,  while  if  compound  wound  the  alternate  poles  are  so  con- 
nected that  half  the  poles  receive  their  series  excitation  from 
each  of  the  main  leads.  In  this  way  the  corresponding  charac- 
teristics arc  retained  even  if  one  side  of  the  system  is  com- 
pletely unloaded. 

Th£  discussion  hinged  on  the  feasibility  of  operating  three- 
wire  generators  in  multiple  with  one  another  or  with  two- wire 
K'neralors.  It  is  perfectly  practicable  to  do  this,  though  all 
three-wire  generators  give  fluctuating  e.  m.  f.  at  low  loads,  say. 
10  per  cent  of  full  rating.  It  is  often  convenient  to  operate  a 
1 20- volt   machine   in   multiple   across   one   side   of   a   240-volt, 


three-wire  system  to  main.ain  a  better  balance,  in  case  that  side 
IS  unloaded.  The  two-wire  generator  with  rotating  balancers 
as  a  competitor  of  the  three-wire  generator,  has  many  good 
points,  but  the  cheapness,  simplicity  and  compactness  of  the 
three-wire  generator  are  important  advantages. 

The  morning  session  Sept.  12  opened  with  a  paper  by  Mr.  C. 
E.  Delaneld,  of  the  Ohio  Brass  Company,  on  -High-Tension  In- 
sulators." Mr.  Delafield  pointed  out  that  to-day  we  are  face 
to  face  with  the  problem  of  transmitting  power  at  100,000 
volts  or  over.  In  California  power  is  transmitted  more  than 
200  iniles  at  60,000  volts,  but  great  line  losses  are  suffered  and 
the  investment  in  copper  is  heavy.  An  increase  in  voltage 
from  60,000  to  150,000  would  make  it  possible  to  deliver  this 
power  with  much  lower  losses  and  in  much  greater  quantity. 
Niagara  power  could  be  economically  delivered  to  Boston,  New 
York  or  Philadelphia  if  it  were  not  for  the  insulator  problem. 
The  design  of  an  insulator  for  high  voltages  should  mvolve  a 
consideration  of  all  the  effects  of  electrical  tension  on  the  di- 
electrics in  the  vicinity  of  the  conductors.  Mr.  Delafield  then 
outlined  the  fundamental  principles  of  insulator  designs  as  dis- 
cussed and  investigated  by  Gerry,  Steinmetz,  Perrine  and  Ryan. 

In  all  the  various  branches  of  transmission,  with  the  excep- 
tion of  the  line  insulators,  it  is  now  possible  to  handle  poten- 
tials in  excess  of  75,000  volts,  there  being  no  difficulty  in  de- 
signing transformers  and  switchboard  apparatus  for  these 
high  potentials.  In  the  future  designing  of  transmission  lines 
the  possibility  of  increasing  the  voltage  to  a  value  much  higher 
than  is  now  in  use  must  be  considered,  and  energy  may  be 
economically  distributed  over  long  distances.  Energy  success- 
fully generated  can  be  distributed  over  long  distances  eco- 
nomically only  by  the  use  of  high  voltages. 

Wood  can  be  safely  accepted  for  insulator  pins  up  to  25,000 
or  30.000  volts.  Beyond  that,  for  mechanical  reasons,  it  is 
advisable  to  use  malleable  iron;  but  the  so-called  pin  type  of 
insulator  has  reached  such  dimensions  in  the  endeavor  to  obtain 
higher  voltages  that  it  is  the  general  opinion  that  this  type  of 
insulator  has  exceeded  the  limit  of  good  line  construction.  Not 
only  is  it  a  difficult  matter,  from  a  mechanical  standpoint,  to 
find  a  pin  that  will  take  the  necessary  stress,  but  the  problem 
of  manufacture  from  the  standpoint  of  the  pottery  is  exceedingly 
difficult.  It  is  probable  that  in  future  work  a  suspended  type 
of  insulator  will  be  used,  it  being  a  comparatively  simple  mat- 
ter mechanically,  and  it  seems  possible  to  design  an  insulator 
that  will  be  both  mechanically  strong  and  possess  good  insu 
lating  qualities. 

The  suspended  type  of  insulator  would  have  the  advantage 
that  ample  arcing  distances  could  be  provided  without  making 
the  insulator  topheavy  and  difficult  to  manufacture.  It  should 
not  permit  arcing  to  occur  until  the  potential  is  sufficient  to 
rupture  the  air  and  cause  the  current  to  arc  from  end  to  end, 
this  feature  being  of  great  importance  in  steel  tower  work. 
On  high-voltage  lines  where  steel  towers  are  used  the  pin  type 
of  insulator  for  100,000  volts  or  higher  would  seem  to  be  almost 
an  impossibility,  owing  to  the  size  necessary  to  take  care  of  the 
wires,  and  to  line  disturbances,  and  owing  to  the  fact  that 
the  earth  potential  is  carried  into  the  insulator  by  the  steel  pin 
and  through  the  metal  towers. 

An  ideal  insulator  would  take  care  of  all  climatic  conditions 
and  have  few  slill  air  spaces.  It  should  expose  a  large  part  of 
its  surface  to  the  wind  and  have  a  long  leakage  distance  of 
small  area.  Cemented  parts,  if  any,  should  be  under  compres- 
sion and  not  tension  on  account  of  expansion  and  contraction 
strains.  There  should  be  nothing  but  porcelain  between  the 
points  of  opposite  potential.  It  is  only  a  question  of  time  be- 
fore insulators  designed  along  these  lines  will  be  evolved.  On 
the  insulator  alone  should  be  the  reliance  of  the  engineer  for 
his  insulation,  and  all  insulators,  whether  porcelain  or  glass, 
should  be  tested  with  approximately  three  times  the  full  line 
voltage  brought  to  the  inside  of  the  insulator  head.  The  cost 
of  the  insulator  is  not  a  matter  of  paramount  importance. 

In  the  discussion  there  was  general  agreement  that  lightning 
troubles  and  sometimes  resonance  are   the  more  serious  prob- 
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Iciiis  in  insulator  work.  The  Toronto-Niagara  line  has.  been 
remarkably  successful  except  for  lightning,  which  has  shut 
down  the  line  a  few  times  by  arcing  over  from  the  insulator 
to  ground.  Tlie  line  originally  had  multi-gap  arresters  only,  at 
tlie  ends  of  the  line,  but  the  horn-gap  type  have  since  been  in- 
stalled, the  horns  being  grounded  3  ft.  above  the  transmission 
line  on  each  tower.  The  new  type  of  electrolytic  arrester  will 
ilso  be  installed.  In  one  ease  an  insulator  broke  and  the  wire 
^iruck  the  tower;  a  surge  resulted,  but  the  arc  was  broken  by 
tlie  horn  gap. 

The  next  paper  was  by  Mr.  A.  M  Fleming,  of  the  Canadian 
Xcrnst  Lamp  Department,  on  "The  Value  of  the  N'ernst  Lamp 
to  tlie  Central  Station."  Within  the  last  three  or  four  years 
more  new  types  of  lamps  have  been  brought  out  than  at  any 
lime  in  the  30  years'  existence  of  the  incandescent  lamp.  With 
the  introduction  of  these  new  types  has  come  a  remarkable 
cliange  in  the  sales  policy  of  central  stations.  The  most  pro- 
gressive have  not  only  taken  advantage  of  high  efficiency  lamps, 
but  have  also  been  more  liberal  and  broad-minded  in  their 
dealings  with  consumers.  Mr.  Fleming  emphasized  the  value 
vi  the  Xernst  lamp  in  meeting  gas  and  gasoline  competition 
and  quoted  at  length  from  Mr.  T.  C.  Martin's  progress  com- 
iTiittce  report  to  the  National  Electric  Light  Association  in 
igo6  illuslraling  the  success  of  this  lamp  in  displacing  the 
ordinary  four-burner  gas-arc  lamp.  He  then  described  the  dif- 
ferent styles  of  Nernst  lamp  now  on  the  market  and  discussed 
its  cplor  value.  The  latter  feature  was  one  of  the  strongest 
jioints  in  leading  the  Pennsylvania  Railroad  Terminal  in  New 
^'urk  to  adopt  the  Nernst  lamp.  The  illuminating  engineers  in 
cliarge  of  this  work  had  one  of  the  most  difficult  propositions 
til  consider  that  has  ever  come  before  the  lighting  world. 
J-roni  the  lighting  of  the  main  waiting  room,  which  is  about 
300  ft.  long,  100  ft.  wide  and  167  ft.  high,  to  an  office  16  ft.  x 
JO  ft.  X  12  ft.  was  the  range,  and  15,000  Nernst  glowers  were 
>electcd  for  the  work.  Marshall  Field  &  Company,  of  Chicago, 
have  replaced  40.000  incandescents  by  12.000  glower  units  in 
I  heir  38  acres  of  floor  space. 

Tile  objection  of  high  initial  cost  of  the  Nernst  .system  is 
often  raised,  but  the  objectors  do  not  stop  to  consider  the  low 
power  factor  of  the  arc  lamp,  which  means  additional  outlay 
in  secondary  distribution,  transformers  and  station  equipment. 
Under  such  cases  the  Nernst  lamp  costs  very  nearly  50  per 
cent  less  per  unit.  Experienced,  but  not  expert  labor  is  re- 
quired for  maintenance,  which,  at  the  prevailing  prices  and 
guarantees  on  Nernst  lamp  repair  parts  in  Canada,  should  not 
exceed  0.6  cents  per  kw-hour,  and  some  stations  claim  0.3  cents. 
Over  20.000  glowers  have  been  installed  in  Canada,  and  in  the 
United  States  over  a  million  glower  units  are  in  operation. 
The  Nernst  lamp  should  aid  the  change  from  flat  to  meter  rates, 
assist  in  meeting  gas  competition,  create  new  advertising  busi- 
ness, and  l)roaden  the  peak  by  obtaining  a  large  number  of 
small  customers  whose  connected  load  very  nearly  equals  their 
daily  peak  consumption. 

In  discussion  it  was  staled  that  poor  regulation  will  shorten 
llic  life  of  the  glower  faster  than  variable  frequency.  One 
company  reporting  618  glowers  noticed  a  depreciation  in  candle- 
power  of  30  per  cent  after  400  hours'  burning.  The  cost  of 
maintenance  was  3  or  4  cents  per  glower,  of  which  10  per  cent 
was  for  the  maintenance  of  heaters.  The  life  of  glowers  seems 
to  be  somewhat  uncertain.  To  avoid  the  bad  effects  of  vibra- 
tion, the  lamps  can  be  hung  from  springs.  Another  company 
fixed  tlie  depreciation  as  20  per  cent  in  candle-power  in  600 
hours.  Six  or  eight  weeks  ago  a  direct-current  Nernst  lamp 
was  placed  on  the  market,  with  heavier  terminal  and  an  average 
life  of  500  hours  per  glower. 

Mr.  J.  M.  Robertson,  of  the  Montreal  Light,  Heat  &  Power 
Company,  then  read  a  paper  upon  the  "Present  Status  of  Car- 
lv->n  and  Metallic  Filament  Incandescent  Lamps."  He  touched 
jpon  the  history  of  recent  high-efficiency  developments  and  de- 
scribed the  essential  features  of  the  types  now  on  the  market. 
Summin.g  these  up,  the  carbon  filament's  lowest  consumption  is 
3.1  watts  per  candle-power,  with  short  life  on  variable  voltage ; 
the   metallized   filament   has   a   positive   temperature   coefficient 


and  increase  in  candle-power  of  80  per  cent  of  that  on  increas- 
ing voltage  of  the  carbon  lamp,  and  a  life  of  560  hours  on 
good  regulation ;  the  tantalum  lamp  has  about  double  the  effi- 
ciency of  the  carbon  filament,  and  lamps  in  the  10  to  16  candle- 
power  size,  with  a  life  of  from  500  to  1000  hours,  may  be  soon 
obtainable,  and  the  life  on  alternating  current  is  about  60 
per  cent  of  that  on  direct-current  circuits ;  the  tungsten  lamp 
has  a  life  of  1000  hours  on  a  well-regulated  circuit  and  a  con- 
sumption of  1.3  w.  p.  c.  Very  careful  handling  of  the  tantalum 
lamp  is  required  where  short,  sharp  vibrations  are  present.  Mr. 
Robertson  then  discussed  a  curve  sheet  which  he  had  pre- 
pared, showing  the  relative  ratings,  consumptions,  and  candle- 
powers  in  terms  of  life  and  voltage,  with  tabulated  costs  as 
printed   below  : 


¥l(..     I. — <  A.NUI-E-POWER     RATl.VG     AND     SPEIIFU;     CONSUMPTION"     OF 
VARIOIS   1.AMPS  OPER.XTED  -\T  DIFFERE.NT  VOI.TAGES. 

The  discussion  hinged  mainly  upon  the  influence  of  high- 
efficiency  lamps,  particularly  the  new  helion  lamp,  which  is  not 
yet  on  the  market,  upon  central-station  revenue.     The  general 
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opinion  was  that  the  industry  would  not  be  harmed  lor  any 
length  of  time  because  of  the  time  required  to  change-over 
established  methods  of  mamifacturing  and  the  stimulus  to  en- 
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ergy  sale  and  extensions  of  loads  which  improved  lamps  would 
bring  about. 

The  afternoon  session  was  opened  by  Mr.  John  Murphy's 
paper  on  "A  Remedy  for  Frazil  and  Anchor  Ice."  Mr.  Mur- 
phy  exiiaustively  discussed   the   physical   phenomena   associated 


Kir,.    3. — VARIATIUX    OF    LIFE    A.\U    1LH_' .Ml.N  ATIOX     WITH    CHAXC.K    IX 
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with  freezing,  and  showed  the  absolute  impossibility  of  attempt- 
ing to  prevent  the  forming  of  ice  in  the  river  approaches  to 
hydroelectric  plants  by  the  application  of  heat  on  a  large  scale. 
The  surface  formed  ice  or  frazil  is  the  chief  offender,  stickin,? 
to   the  packs,   gates   and   w-heel   parts.     The   ice   difficulties   at 

TAIU.E     SlinWIXG     THE     lOST     OF     Kl.El  TKJ(  II V      .\  X  tl     KKXKW.M.S     FOR 
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Ottawa  in  the  past  winter  were  reviewed  as  illustrative.  Short- 
age of  water  is  another  difficulty  in  hydroelectric  plants  in  the 
cold  winters  of  northern  latitudes.  Many  hydraulic  engineers 
in  estimating  the  area  drained  l.ise  sight  of  the  fact  that  little 
(.r  no  drainage  occurs  during  a  great  part  of  each  winter  in 
northern  latitudes. 

The  first  trouble  which  frazil  usually  causes  at  a  hydraulic 
plant  is  to  clog  up  the  openings  in  the  rock  or  screen.  This 
may  to  a  great  extent  be  obviated  by  the  use  of  a  motor-driven 
rake  which  is  more  cfTcclivc  than  hand  raking  in  continuous 
service.  Then  the  racks  arc  kepi  open  by  raking  the  frazil,  which 
passes  in  and  forms  like  adhesive  plaster  aroiuid  the  gates  and 
mechanism,  thus  preventing  speed  regulation,  and  finally  shut 
ting  down  the  wheels  altogether. 

When  the  sun  is  shining  anchor  ice  rises  from  the  bottom  of 
the  stream,  bringing  with  it  Ukisc  rocks,  etc.,  and  is  carried  by 
the  current  into  the  forebay.  Here  the  pressure  of  the  water 
holds  it  against  the  rack,  and  while  it  is  not  adhesive  or  very 
cohesive  at  such  limes,  it  will  stop  the  fl"w  of  water  if  it  is  not 
broken  up  by  raking  and  passed  through. 

It  was  found  in  one  case  that  watcrwhcels  which  had  their 
tail  races  csclosed  so  that  the  cold  air  could  not  sweep  in  were 
more   slowly   affected   by    fra/il    than   ■■'^■■--    n-'    so   prolcclcd. 


Waterwheels  set  in  wooden  penstocks  fared  better  than  those  in 
exposed  concrete  chambers.  Mr.  Murphy  applied  a  moderate 
amount  of  heat  to  the  racks  and  other  parts  of  the  hydraulic 
equipment,  and  succeeded  in  obviating  the  frazil  difficulties. 
With  the  aid  of  an  old  boiler  wliich  had  been  operating  a  couple 
of  steam  drills,  a  3000-hp  station  was  kept  in  operation  through- 
out sieges  of  frazil  which  shut  down  or  tied  up  every  other 
waterwheel  in  the  Ottawa  district.  Some  experiments  were  car- 
ried out  upon  the  racks  at  a  temperature  of  15  degs.  I". 
It  was  only  necessary  to  expend  180  w-atts  upon  an  iron  bar 
in  a  rack  made  up  of  strips  3.5  in.  wide  and  0.25  in.  thick  in 
order  to  detach  solid  ice  which  otherwise  could  be  removed  with 
great  difficulty  and  with  a  chisel  or  axe.  The  section  of  the 
rack  warmed  was  5  ft.  long.  Waterwheels  are  successfully 
warmed  by  steam,  also.  In  one  station  five  sets  of  wheels  are 
supplied  by  a  boiler  which  is  unable  to  consume  more  than  a  ton 
and  a  quarter  of  coal  in  24  hours,  and  steam  is  not  applied  to 
the  wheels  continuously — though  such  is  the  proper  plan  when 
frazil  is  running — but  it  is  only  injected  when  the  gates  are 
inclined  to  get  stilif  or  when  the  wheels  show  signs  of  dropping 
their  loads. 

An  illustrated  lecture  on  ilkiminatiou  was  tlicTi  given  liy  Mr. 
\'.  R.  Lansingh,  of  New  York.  A  large  niuuber  of  slides  of 
typical  installations  w-ere  shown,  with  comments  upon  the 
principles  and  methods  involved.  Illumination,  both  as  a  science 
and  as  an  art,  was  broadly  discussed. 

The  session  of  Friday  included  the  papers  of  Mr.  G.  P.  Cole, 
.\llis-Chalmcrs-Bullock  Company,  on  "Modern  Lighting  Trans- 
formers," and  Mr.  Geo.  H.  Montgomery,  of  the  Montreal 
Light,  Heat  &  Power  Company,  on  "The  Responsibility  of 
Electrical  Companies  for  Accidents."  Mr.  Cole's  paper  re- 
viewed in  detail  the  latest  progress  in  core-type  transformer  de- 
signs and  construction,  with  special  reference  to  special  alloyed 
sheet  steel  of  low  watts  loss.  Insulation,  regulation,  efficiency, 
small  core  loss,  liiw  rise  of  temperature  and  lessened  cost  of 
manufacture  all  depend  upon  sheet  steel  of  favorable  qualities, 
which  can  be  had  in  the  market ;  with  a  low  watts  loss  iron 
there  can  be  used  a  higher  density  for  the  same  core  loss,  re- 
sulting in  fewer  turns  of  coils  and  a  greater  allowable  coil 
cross-sectioiL  Efficiency  and  regulation  arc  both  better  for  this 
reason.  Close  regulation  is  important  since  the  power  recordc<l 
is  almost  in  direct  proportion  to  the  voltage  at  the  meter.  Poor 
regulation  decreases  the  revenue  and  also  gives  the  customer 
poor  service. 

In  lighting  transformers  of  the  present  day  no  trouble  need 
be  feared  from  ageing,  as  the  core  plates  are  not  clamped  too 
tightly  and  the  operating  temperatures  are  comparatively  low. 
.■\geing  is  only  due  to  an  excessive  nperatin.g  temperature,  and 
lias  been  shown  in  even  the  worst  samples  of  sheet  iron  to 
occur  hardly  ever  below  80  dogs.  C.  Such  operating  tempera- 
ture is  rarely  met  in  lighting  transformers.  The  rules  of  the 
German  Klectro-technical  Society  define  ageing  as  the  percent- 
age variation  of  the  figure  of  loss  (which  is  the  watts  loss  per 
kilogram  at  a  density  of  10,000  lines  per  sq.  cm.  and  50  cycles 
per  second)  caused  by  keeping  the  sample  at  100  degs.  C.  for 
over  600  hours.  The  paper  concluded  wilh  a  description  of 
modern  inipregnaling  methods. 

Mr.  Montgomery  pointed  out  that  eleclricily  is  in  .1  class 
almost  by  itself  as  regards  the  difficulty  of  the  task  imposed 
upon  those  engaged  in  its  production  and  distribution.  The 
failure  of  appliances,  the  carelessness  of  employees,  and  more 
frequently,  the  reckless  imprudence  and  gross  negligence  of  the 
public  afford  very  easy  channels  for  the  arrival  of  accidents. 
The  paper  reviewed  a  considerable  number  of  cases  against 
Canadian  companies,  and  cmphasize<l  the  legal  bearings  of  rea- 
sonable care  in  the  preventifin  of  accidents  on  the  part  of  the 
public  and  the  central  station. 

A  feature  of  the  convention  was  the  publication  of  its  annual 
question  box  uuflcr  the  editorship  of  Mr.  .\.  A.  Dion,  of  Ot- 
tawa. This  was  printed  in  pamphlet  form,  and  it  contains  a 
large  number  of  practical  operating  points  of  general  interest, 
which  cannot  be  outlined  in  these  paragraphs  for  lack  of  space 
at  this  time. 
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New  Telephone  Patents. 

With  two-wire  multiple  common-baltcry  systems  the  neces- 
sity of  devising  a  non-interfering  busy  test  was  at  once  ap- 
parent. The  obvious  way  was  the  use  of  a  high  retardation 
relay  operating  upon  a  minute  current  and  controlling  the 
larger  busy  lest  current  through  its  contacts.  If  such  a  relay 
be  permanently  connected  to  the  cord  circuits,  it  is  evident  that 
a  leak  in  any  one  will  defeat  the  test  of  a  whole  position. 
Because  of  this  keys  are  arranged  to  connect  the  busy  test 
relay  to  any  cord  during  only  the  actual  period  of  testing. 
W.  W.  Dean  has  associated  his  busy  test  and  listening  keys 
so  that  they  are  operated  by  different  positions  of  a  common 
lever.  Besides  this  he  provides  an  electrically  operated  locking 
device  which  prevents  operation  of  the  test  key  on  any  cord, 
if  the  plug  be  in  a  jack.  Mr.  Dean  has  patented  this  arrange- 
ment and  assigned  it  to  the  Kellogg  Company. 

In  Fig.  1,  is  shown  a  repeater  circuit  invented  by  N.  A. 
Warth,  of  Columbus,  Ohio.  It  will  be  noted  that  there  is  a 
short  circuit  across  the  line  conductors  at  H.  Now  this  di- 
vides the  receiving  and  forwarding  lines  so  that  there  can  be 
practically  no  direct  effect  of  either  upon  the  other.  It  will 
be   noted   that   the  repeating  induction  coil   has   four   sections, 


FIG.    I. — WARTH   TELEPHONE  REPEATER. 

each  of  three  windings.  All  three  have  corresponding  bridges. 
In  the  bridge  of  one  local  circuit  is  the  receiving  part  of  the 
repeater  and  in  the  other  the  transmitter  and  battery.  Now  an 
impulse  arriving  from  S'  cannot  pass  beyond  H.  It  induces 
currents  in  both  locals  at  Tc,  To.  Those  of  the  primaries  prac- 
tically all  pass  through  the  transmitter  bridge  without  effect. 
Those  of  the  tertiary  affect  the  receiver  and  transmitter.  The 
new  impulses  from  the  transmitter  divide  between  the  two 
primary  coil  circuits,  with  two  effects;  the  one  is  a  repeating 
of  the  reinforced  current  into  the  main  line,  while  the  other 
is  a  set  of  four  potentials  set  up  in  the  tertiary  circuit.  If 
these  latter  be  of  equal  values  and  properly  poled,  the  receiver 
part  will  be  virtutally  connected  between  equipotential  points 
as  far  as  this  reinduced  effect  is  concerned,  and  thus  we  have 
traced  our  repeated  current  through  without  having  produced 
any  secondary  e.\citation  of  the  receiving  part. 

Fig.  2  shows  two  forms  of  bridle  rings  for  conveniently  sup- 


FIG.   2. — HISS   BRIDLE   RINXS. 

porting  wires  along  walls  and  fences.    The  cut  is  self-explana- 
tory.    The    patentee  is  W.  J.  Hiss,  Jr.,  of  New  York  City. 

With  farmer  stations  there  is  often  a  considerable  waste  of 
battery  due  to  the  listening  in  on  the  line  of  those  stations  not 
wanted.  Again  there  is  apt  to  be  introduced  upon  the  line 
various  disturbing  noises  picked  up  by  the  transmitters  of 
these  stations.  To  avoid  this,  A.  S.  Perry,  of  Yukon,  Okla.,  has 
patented  a  wall  set  with  a  push  switch  to  control  the  primary 
circuit.  This  switch  locks  in,  if  pushed  while  the  receiver  is 
off  the  hook,  and  it  is  released  by  the  return  of  the  receiver. 
The  primary  circuit  is  only  made  when  the  push  is  depressed. 


R.  P.  Ludlow,  of  Philadelphia,  is  the  inventor  of  a  combined 
transmitter  and  receiver.  A  diaphragm  is  mounted  in  the  usual 
way  before  the  poles  of  a  receiver  magnet,  and  a  linkage  con- 
nects the  diaphragm  with  the  front  electrode  of  a  transmitter 
contained  in  the  same  case.  The  two  elements  are  connected 
in  scries.  It  is  expected  that  the  received  impulse  will  affect  the 
diaphragm  and  transmitter  simultaneously  and  that  the  effect  of 
the  latter  upon  the  current  will  augment  the  original  effect. 


Letters  to  the  Editors. 

Color   Photometry. 

To  the  Editors  of  Electrical  World: 

Sirs  :— All  who  have  an  interest  in  the  subject  of  photometry 
and  are  acquainted  with  the  new  theories  of  vision  as  set  forth 
in  a  paper  by  the  writer,  reprinted  in  the  Smithsonian  Report 
for  1904,  will  not  be  surprised  at  the  results  obtained  by 
I.auriol,  upon  which  you  commented  editorially  in  your  issue 
of  April  27. 

In  the  first  place,  it  is  necessary  to  distinguish  strictly  be- 
tween photometers  for  the  comparison  of  sources  of  light  of 
the  same  and  of  different  color. 

Both  Dr.  Brodhun  and  myself  have  always  emphasized  that 
our  photometer  (working  for  equality  as  well  as  contrast),  was 
devised  with  a  view  to  utilizing  as  fully  as  possible  the  sensi- 
tiveness of  the  eye  to  illumination  differences  in  the  compari- 
son of  sources  of  light  of  identical  color.  Both  Dr.  Brodhun 
(Who  is  color-blind,  and  who  discovered  the  traveling  of  the 
neutral  point  with  decreasing  brightness  of  the  colored  fields 
under  comparison)  and  the  writer  knew  very  well  that  the 
ratio  of  the  intensities  of  two  tields  of  different  colors  depends 
on  the  size  of  the  fields,  on  the  absolute  value  of  the  illumina- 
tion, and  on  the  "color"  of  the  source  of  light  for  comparison. 
For  this  reason  our  photometei"  is  intended  only  for  comparison 
nf   light   of  the   same  color.     Beyond   that^ultra   posse   nemo 


PHOTOMETER   DISK. 

tcnetur — no  one  is  justilied  in  using  our  photometer  beyond 
its  limits  of  application,  nor  in  condemning  it  if  he  docs  so. 

In  the  incandescent  lamp  industry,  and  in  the  illuminating 
practice  where  the  object  is  always  to  make  relative  measure- 
ments, absolutely  identical  color  can  be  obtained.  To  connect 
with  the  unit  of  light,  however,  fundamental  measurements  are 
necessary  on  sources  of  light  which  are  not  of  absolutely 
uniform  spectral  quality.  In  reducing  the  paraffine  candle  to 
the  hefner  unit  a  slight  inaccuracy  is  not  of  much  importance. 
In  determining  the  relation  between  incandescent  lamps  as 
standard  lamps  and  the  hefner  lamp  it  is  easy  to  obtain  an 
accuracy  of  I  per  cent.  In  the  case  of  a  comparative  test 
with  a  color-blind  observer  and  the  writer,  the  same  adjust- 
ment sufficed,  especially  in  the  case  of  the  contrast  photometer, 
where  the  adjustment  is  made  such  that  the  two  somewhat 
differently  colored  trapezoids  c  and  d  in  the  accompanying 
sketch  appear  with  the  same  sharpness.  This  method  is  essen- 
tially based  on  the  criterion  of  "sharpness"  of  vision,  which 
alone  is  a  correct  principle  for  comparing  differently  colored 
sources  of  light,  and  should  be  further  developed. 

We  also  gave  attention  to  the  disappearance  of  the  line  a  b 
in  the  sketch,  which  vanishes  when  the  trapezoids  c  and  d 
become  equally  sharp.     The  reason  is  that  the  sharp  image  of 
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a  b  on  the  retina  always  so  strikes   a  retinal  element  that  the 
sensation  of  mixed  color  is  produced. 

For  comparing  very  differently  colored  fields  the  Lummer- 
Brodhim  photometer  fails,  and  must  fail.  Possibly  the  com- 
parison of  very  differently  colored  fields  has  no  real  value. 
E.xperiments  are  now  being  made  under  my  direction  on  spec- 
tral light  with  the  flicker  photometer  of  Rood,  and  determina- 
tions are  being  made  of  the  "brightness-sensibility  curve,"  which 
indicates  how  much  the  sensibility  of  the  eye  differs  for  differ- 
ent wave  lengths.  In  the  photometry  of  colored  fields  we  are 
still  at  sea.  Certainly  all  methods  should  be  avoided  in  which, 
as  in  the  comparison  of  brightness,  the  Purkinje  and  similar 
phenomena  play  a  role.  Unfortunately  these  limitations  are 
little  known. 

The  delay  in  sending  this  communication  is  due  to  my  recent 
trip  in  the  United  States,  and  to  much  urgent  work  which  had 

Breslai-,  Germany.  Otto  Lummer. 

Konigl.  Universitat. 


Iron   Bridges  and  Wireless  Telegraphy. 

To  the  Editors  of  Electrical  World: 

Sirs  : — It  is  popularly  supposed  that  large,  elevated  masses 
of  metal,  either  in  the  form  of  iron  buildings  or  bridges,  are 
inimical  to  wireless  communication  in  their  immediate  neighbor- 
hood, owing  to  absorption  or  shadow  effects.  That  this  is  not 
necessarily  true  was  recently  brought  to  the  attention  of  the 
writer  by  Mr.  Benjamin  Dolbear. 

Mr.  Dolbear,  then  in  charge  of  the  wireless  installation  on 
the  Horatio  Hall,  of  the  Maine  Steamship  Company,  plying 
betweep  New  York  and  Portland,  Maine,  observed  a  very 
marked  increase  in  the  intensity  of  received  signals  while 
passing  under  the  East  River  Williamsburg  bridge,  and  a 
similar,  although  not  so  strongly  marked  effect,  under  the 
partially  completed  bridge  at  Blackwell's  Island.  This  increase 
in   intensity   appeared   to  be   confined   to   relatively   short   wave 


lengths,  of  the  order  of  500  meters  or  less,  and  was  either  absent 
or  reversed  in  the  case  of  long  waves,  as  was  shown  by  the 
1800-meter  waves  from  the  Marconi  station  at  South  Wellfleet, 
Mass.,  which  decreased  in  intensity  beneath  the  bridges. 

The  writer,  wishing  personally  to  observe  this  effect,  recently 
made  a  trip  to  Xew  York  on  the  Horatio  Hall,  and  was 
fortunate  enough  to  have  the  involuntary  cooperation  of  a 
number  of  more  or  less  distant  stations  while  passing  under 
the  bridges.  When  within  a  few  hundred  yards  north  of  the 
Williamsburg  Bridge,  the  steamer  Priscilla,  of  the  Fall  River 
Line,  then  about  two  hours  out  of  New  York,  and  probably 
some  25  miles  up  the  Sound,  commenced  to  send,  and  con- 
tinued until  the  Horatio  Hall  passed  under  the  bridge,  and 
arrived  at  her  dock  on  the  other  side.  When  within  about  a 
hundred  yards  of  the  bridge,  the  intensity  of  the  sound  in  the 
telephone  receivers  began  slowly  to  increase,  reaching  a  maxi- 
mum of  about  three  times  normal  when  the  antenna  was 
directly  under  the  bridge,  and  then,  almost  immediately  after 
leaving  the  bridge,  falling  back  very  sharply  to  normal  in- 
tensity. 

On  the  return  trip,  similar  observations  were  made  with  the 
stations  at  Galilee,  N.  J.,  and  42  Broadway,  New  York,  these 
being  on  the  south  side  of  the  bridge.  In  each  case  the  effect 
was  the  same ;  a  slow  increase  in  the  strength  of  the  signals 
as  the  bridge  was  approached  from  the  sending  station  side, 
and  a  very  rapid  falling  back  to  normal  when  the  bridge  was 
passed. 

The  writer  would  be  inclined  to  lay  this  effect  to  a  "wave 
chute"  action  of  the  bridge,  gliding  electrical  waves  being 
concentrated  along  the  conducting  structure,  were  it  not  for 
the  fact  that  the  stations  heard  were  nearly  at  right  angles  to 
the  bridge,  so  that  the  wave  front  must  have  been  nearly  parallel 
to  the  bridge.  He  trusts  that  this  communication  will  lead 
others  to  make  further  observations  in  the  East  River,  as 
wirelessly  equipped  vessels  pass  under  the  bridges  daily,  and 
sending    stations    are   numerous. 

Amesbury.  Mass  Greenleaf  W.   Pickard. 
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Dynamos,  Motors,  and  Transformers. 

IViftding  Alternator  Coils.— An  illustrated  description  of  the 
new  method  of  the  Oerlikon  Company,  which  has  been  noticed 
in  the  Digest,  for  constructing  the  coils  used  on  armatures  with 
open  slots.  The  coils  are  formed  complete  and  fully  insulated 
before  mounting  in  the  slots,  in  which  they  are  held,  as  usual, 
by  wedges.  Instead  of  winding  them  with  ordinary  round  or 
rectangular  cotton-covered  wires,  bare,  flat  copper  strip  is  used. 
This  strip  is  bent  on  formers  into  its  final  shape  and  arranged 
so  as  to  lie  flat  in  the  slot :  that  is,  the  width  of  the  strip  takes 
up  the  whole  width  of  the  slot  and  the  depth  of  the  slot  is 
occupied  by  a  number  of  layers  of  the  strips.  The  separate 
strips  are  next  covered  throughout  with  tape  or  paper,  or  in 
special  cases,  with  micanite,  and  finally  the  completed  coil  is 
covered,  at  the  parts  which  lie  in  the  slots,  with  a  jointless  coat- 
ing of  micanite.  It  is  claimed  that  in  this  way  the  slot  space 
is  utilized  to  the  best  advantage  by  reducing  the  necessary  insu- 
lation since  the  turns  only  touch  at  the  flat  sides  and  the  volt- 
age difference  of  only  a  single  turn  occurs  from  layer  to  layer. 
Since  the  insulation  is  put  on  after  the  bending  is  completed 
there  U  no  risk  of  breakdown  during  formation,  and  the 
absence  of  air  spaces  between  the  turns  reduces  the  likelihood 
of  any  chemical  action  occurring  at  high  pressure.— Lond.  Elec. 
Rev.,  Aug.  y3. 

Direct-Current  Dynamo.— V .  I^pite.— A  correction  of  his  for- 
mer mathematical  study  of  a  direct-current  dynamo.— 
L' Industrie  F.tcctrique,  Aug.  15. 

Testing  Transformers.— C.  F.  Glii-BEBT.— An  article  illus- 
r^ted  by  diagrams  on  a  method  of  testing  transformers  which 


is  a  modification  of  the  'M  nu.tliud   ni  SumpniT.— L'£r/airijc,ii- 
Electrique,  Aug.  24. 

Lamps  and  Lighting. 
Direct-Current  Metallic  Arcs—C.  K.  Guye  and  L.  Zebrikoff. 
— .\n  abstract  of  a  French  Academy  paper.  Mrs.  Ayrton  has 
shown  that  the  power  P  consumed  in  a  carbon  arc  with  differ- 
ent currents  !  may  be  represented  by  a  straight  line  according  to 
the  equation 

P  =  A  +  Bi 
where  A  and  B  are  constants,  and  the  kngth  of  the  arc  is  as- 
sumed to  be  constant.     On  the  other  hand,  if  the  current  is  held 
constant  and  the  length  /  of  the  arc  is  varied,  the  relation  is 
again  a  straight  line  according  to  the  equation 

P=C  +  Dl 
From  these  two  equations  she  has  found  a  formula  which  rep 
resents  very  well  the  pf)tcntial  difference  e  at  the  electrodes  as 
a  function  of  arc  length  and  current.     This  formula  is 
c  +  dl 

e-a-\-bl-\ 

i 
where  a.  b,  c,  and  </  are  constants  which  depend  on  the  nature 
of  the  electrodes  and  the  conditions  of  the  atmosphere  in  which 
ihc  arc  burns.  The  present  authors  have  made  experiments 
with  arcs  between  metals  and  have  found  that  the  above  for- 
mula applies  very  well  to  them.  Care  was  taken  to  have  stable 
arcs.  The  results  arc  given  in  the  following  table,  the  figures 
for  a.  b,  c  and  d,  being  Ihc  coefficients  in  the  above  formula. 
The  figures  on  carbon  arc  those  of  Mrs.  Ayrton;  those  for  the 
other  metals  arc  the  results  of  the  present  authors. 
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Carbon    }K8H  2.0-4  11.66  10.54 

(iold      20.»i  4.6i  12.17  20-97 

Platinum    24-29  4*o  o"o  20.33 

SilviT      14.19  3.64  11.36  19-01 

Palladium     21.64  3/0  '•■7»  ^i-?* 

Copper    21-38  3-03  10-69  iS-24 

Cobalt     20.-1  2.0s  2.0-  10.12 

.Nickel     17.14  3-89  0-00  17-48 

Iron     15-73  2.52  9.44  15.02 

The  above  forimila,  with  tlie  above  numerical  coefficients,  is 
said  to  represent  very  well  the  potential  difference  at  the  elec- 
trodes for  short  and  stable  arcs. — I.'Industric  Elcc,  Aug.  25. 

Jiif/h-Prcssure  Gas  Lamp  with  Thermo-Elcment. — Abraham. 
— .\t  the  recent  annual  meeting  of  the  German  Society  of  Gas 
and  Water  Kngineers,  the  author  gave  a  demonstration  of  the 
new  Lucas  compressed-gas  lamp  with  a  thermo-element.  The 
disadvantage  of  ordinary  compressed-gas  lamps  (which,  on 
account  of  their  intense  light,  are  believed  to  be  in  the  best 
position  to  compete  with  electric  arc  lamps)  is  the  necessity  of 
providing  compressors  which  need  attendance,  the  use  of  spe- 
cial pipes  and  special  fittings,  etc.  Lucas  avoids  all  this  by  pro- 
viding a  small  thermo-element  to  each  lamp.  It  consists  of  two 
different  alloys,  one  an  alloy  of  copper  and  aluminum  and  the 
other  an  alloy  of  copper  and  nickel.  Each  of  the  alloys  is  quite 
refractory  and  since  the  waste  gases  contain  sufficient  heat 
there  is  no  necessity  of  using  a  highly  efficient  thermo-element. 
This  thermo-element  supplies  current  to  a  small  motor,  which 
drives  a  ventilator  for  compressing  the  gas.  The  operation  is 
as  follows :  The  lamp  is  first  lighted  and  the  flame,  with  com- 
paratively small  candle-power,  heats  the  thermo-element,  which 
now  generates  a  voltage,  .\fter  about  half  a  minute  the  ven- 
tilator begins  to  move  and  sucks  air  in,  revolving  at  a  speed  of 
2000  r.  p.  m.  The  air  is  mixed  within  the  box  with  the  enter- 
ing illuminating  gas  and  the  mixture  of  gas  and  air  is  supplied 
under  the  required  higher  pressure  into  the  incandescent 
mantle.  In  the  first  construction  of  the  thermo-element,  its 
life  was  found  to  be  a  year,  but  by  some  modifications  the  life 
is  believed  to  have  been  lengthened  now  a  great  deal  beyond 
this  period.— /oHi-.  /.  Cusbclcucht,  .\ug.  24. 

Mercury-Vapor  Lamps. — .X  note  on  a  new  form  of  the  Bas- 
tian  mercury-vapor  lamp,  which  is  illustrated  in  Fig.  i.  The 
lamp  takes  about  500  watts  at  200  or  220  volts.    The  lamp  tube 
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is  about  28  ins.  long,  so  that  the  light  emitting  surface  is  of 
large  area.  In  former  types  the  incandescent  lamps  were  con- 
nected in  parallel  with  a  mercury-vapor  lamp,  thus  increasing 
the  current  required.  In  the  new  type,  however,  the  lamp  is 
started  by  pulling  the  cord  to  tilt  the  tube,  a  small  external  re- 
sistance being  in  series  with  it.  The  external  resistance  is  then 
cut  out  and  replaced  by  the  incandescent  lamps.  The  light  is 
slated  to  be  remarkably  free  from  shadows,  "and  effectively 
lights  a  large  area,  the  candle-power,  so  far  as  it  is  practicable 
to  measure  it,  being  greater  than  that  of  an  arc  lamp  of  equiva- 
lent watts,  while  no  trimming  or  other  attention  is  required 
during  its  life.  The  quality  of  the  light  with  the  incandescent 
lamps  in  circuit  is  very  nearly  white,  the  ghastly  effects  of  the 
pure  mercury-vapor  lamp  being  absent." — Lond.  Electrical  Re- 
fiVii',  Aug.  23. 

Arc  Lamps. — Barchewitz. — An  account  of  a  paper  in  which 
he  described  the  Carbone  arc  lamp,  which  has  been  repeatedly 
noticed  in  the  Digest.  The  author  also  describes  the  latest  lamp 
made  by  the  same  company,  which  is  called  the  "Radiante"  di- 


rect-current lamp.  In  principle  the  system  of  regulation  of 
these  lamps  is  the  same  as  in  lamps  with  inclined  carbons,  but 
in  the  new  lamp  the  carbons  are  placed  one  above  the  other. 
The  "radiants"  burn  20  to  30  hours  and  are  made  for  any  de- 
sired current  up  to  12  amperes  at  an  c.  m.  f.  of  80  volts  per 
lamp. — Elek.  Zeit.,  Aug.  29. 

\ eu^  Lamps. — A  second  article  on  recent  ailvances  in  arti- 
ficial lighting.  The  present  installment  deals  with  arc  and 
vacuum-tube  electric  lamps  under  the  following  headings: 
Light  from  gases  and  vapors;  direct  and  alternating-current 
arcs;  luminous  arcs;  flame  arcs;  metallic  arc  lamps;  use  of 
metallic  arc  lamps  as  rectifiers ;  Cooper-Hewitt  mercury-vapor 
lamps,  and  Moore  vacuum-tube  lamps. — Eni/'ing  AVa'j,  Sept.  12. 
Power. 

II  atcr  /'owcr. — J.  S.mvth. — .V  paper  read  before  the  British 
-Vssociation  in  which  the  author  states  that  many  falls  of  water 
are  not  utilized  because  they  are  considered  too  small  and  the 
flow  of  water  too  irregular.  The  author  claims  that  such  falls 
may  be  made  valuable  by  using  a  source  of  variable  auxiliary 
power  to  supplement  'the  water  supply.  The  following  instance 
is  given  :  On  the  upper  Bann  River,  in  the  North  of  Ireland, 
there  are  a  number  of  these  small  falls.  On  one  of  these  the 
head  is  8  ft.  2!/2  ins.,  but  as  there  is  a  loss  from  a  long  and 
somewhat  narrow  race  in  part  of  its  course,  only  7  ft.  6  ins. 
is  reckoned  on.  Two  .-Vchilles  turbines,  one  48  ins.  in  diameter 
and  one  36  ins.,  have  been  erected  at  this  "fall.  They  are 
capable  of  developing  126  horse-power  with  a  discharge  01 
11,095  c"-  ft-  PC  minute  at  full  gate  of  sluice.  .\s  it  is  an  ad- 
vantage to  work  with  something  less  than  full  gate  with  such 
turbines,  they  are  never  required  to  do  more  than  about  112 
horse-power.  There  are  reservoirs  provided  for  the  river  by 
a  public  company  to  keep  up  the  normal  supply  in  summer  and 
in  scarce  times  to  4500  cu.  ft.  per  minute  or  54  horse-power.  At 
these  and  intermediate  times  the  necessary  power  for  the  ma- 
cliinery  is  kept  up  by  a  steam  engine,  so  that  it  is  estimated  that 
an  average  of  t<3  horse-power  is  obtained.  Had  a  turbine,  or 
turbines  in  this  case,  been  erected  for  only  the  normal  supply. 
a  loss  would  have  resulted  of  3.8  horse-power  throughout  the 
year  (or  $95  per  annum  if  steam  were  used  for  10  hours'  drive 
per  day).  .\  steam  engine  is  used  as  the  supplemental  motor 
in  this  case,  as  the  works  are  used  for  bleaching,  where  the 
steam  is  passed  through  a  high-pressure  engine  at  65  lbs.  per 
sq.  in.  and  leaves  it  at  about  4  lbs.  passing  into  another  boiler, 
thence  to  do  the  boiling  and  heating  required  in  such  works, 
and  thereby  great  economy  is  secured.  In  other  works  the 
supplemental  power  might  be  obtained  from  an  oil  or  gas 
engine. — Lond.  Elcc.  Rei-iczc,  Aug.  23. 

Cost  of  U'ater-Pozccr  Plant.— .\  note  giving  some  data  on 
the  cost  of  the  water-power  plant  which  supplies  the  electrolytic 
chlorate  factory  at  Vallorbe,  in  Switzerland.  The  height  of 
fall  is  70  m.,  the  power  utilized  amounts  to  3000  horse-power, 
and  the  output  of  the  works  is  from  000  to  1000  tons  of  chlor- 
ates per  year,  calculated  at  the  round  figure  of  one  ton  per 
lip-day.    The  expenditure  was  as  follows  i 

Concession    and  land $6,000 

Dam     4.000 

Tunnel,    etc 10,000 

Pipe  line. . . 


Turbines  and  sluice-gates. 
Ruildings     


4.000 
60.000 
8.000 


Thus  the  cost  per  horse-power  was  $40.  Interest  and  deprecia- 
tion at  10  per  cent  make  $4  per  hp-year.  These  results  are  ex- 
ceptionally favorable:  more  usually,  it  is  stated,  the  cost  of  in- 
stallation would  average  $80  per  horse-power  and  the  annual 
charges  $8.— Lond.  Electrical  Knicu:  .Vug.  23. 

Electric  Dri'i'ing  of  Kolliiii)  Milt. — .\  note  giving  some  data  on 
the  electrical  drive  in  the  Pcincr  rolling  mills,  which  obtain 
4000  kilowatts  from  the  metallurgical  works  of  Ilsede,  4'J 
miles  away.  This  is  partly  generated  in  an  old  three-phase 
steam  station  at  500  volts,  the  c.  m.  f.  being  increased  to  io,(X» 
volts   for  transmission.     In  parallel  with  this  is  a  second  sta 
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tion  ill  which  threc-phast  currents  are  generated  at  10,000  volts 
liy  gas  engines  operated  with  blast-furnace  gas.  The  transtnis- 
.sion  lines,  which  arc  in  duplicate,  consist  of  si.x  silicon-bronze 
wires  0.075-in.  in  section.  At  full  load  the  voltage  drop  is  6 
])er  cent,  and  the  total  loss  is  4  per  cent.  In  the  rolling  mills 
there  are  three  synchronous-motor-generators  each  of  800  kilo- 
watt capacit}',  which  convert  the  three-phase  currents  into  con 
linuous  current  at  500  volts.  There  are  also  three  500-kw  sta- 
tionary transformers,  which  reduce  the  e.  m.  f.  to  500  volts. 
The  e.  ni.  f.  is  further  reduced  to  no  volts  for  lighting  pur- 
poses. There  is  a  289-cell  battery  with  a  rating  of  2000  ampere- 
hours.  The  load  in  the  rolling  mills,  which  averages  in  the 
mean  1540,  varies  between  600  kilowatts  and  1800  kilowatts. 
The  transmission  line  also  feeds  a  phosphorus  factory,  and  an 
induction  motor-converter  supplies  direct  current  to  the  slack 
convej'or.  The  total  horse-power  of  the  motors  installed  is 
5772. — Lond.  Electrician,  Aug.  23. 

Turbo  Alternator. — ^An  illustrated  description  of  a  large  three- 
phase  turbo-alternator  built  by  a  German  company.  It  has  a 
capacitj-  of  2500  k.  v.  a. — L'Jndustric  Eleciriquc,  Aug.  25. 

Traction. 

.Ulcnuitiiiii-Ciirrciit  Traction. — J.  Sahulk.^. — .\  paper  read 
before  the  last  meeting  of  the  German  .\ssociation  of  Electri- 
cal Engineers  on  two  new  systems  of  alternating-current  trac- 
tion. Single-phase  or  polyphase  currents  may  be  used.  Since 
no  regulating  resistances  are  required  which  are  operated  by 
the  main  current,  the  efficiency  is  claimed  to  be  high.  With 
the  first  system  direct  current  may  also  be  used.  The  first 
system  is  shown  diagrammatically  in  l-"ig.  2.     The  motor  .1/  is 
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the  main  motor,  and  both  its  parts  arc  movable.  It  acts  on 
the  driving  axle  A  and  on  a  direct-current  shunt-wound  gen- 
erator D,  which  supplies  energy  to  the  motor  F,  which  also  acts 
on  the  a.\Ie  .-/.  In  the  illustration  the  motor  M  is  assumed  to 
be  a  three-phase  induction  machine  which  is  operated  directly 
by  high-tension  three-phase  currents,  but  .U  could  also  be  any 
other  type  of  motor,  cither  <lircct -current  or  alternating-current. 
The  inner  pari  /I  of  the  motor  is  mounted  on  the  axle  J: 
the  outer  part  C  is  mounted  on  the  concentric  axle  K.  The 
operating  currents  arc  supplied  to  C  by  means  of  the  slip-rings 
k.  (In  the  axle  /  slip-rings  .V  may  also  be  provided  in  order 
to  use  resistors  during  the  starling  of  the  motor  M.  These 
resistors  may  have  a  very  small  resistance,  since  the  motor  M 
is  started  unloaded.  The  member  B  acts  on  the  axle  A.  In 
the  same  way  the  member  C  drives  the  shunt  dynamo  D,  which 
supplies  current  to  the  motrir  F,  which  is  mounted  on  the  same 
axle  /  as  the  member  /?  of  the  main  motor  M.  The  regulation 
of  speed  of  the  axle  A  is  accomplished  by  the  shunt  rheostat  F 
of  the  dynamo  P.  In  starling,  the  motor  M  is  first  started 
unloaded,  ihe  circuit  between  P  and  /•'  being  broken.  The  lever 
of  the  resistance  F.  is,  therefore,  in  the  position  I.  If  the 
motor   A/   is   siartcd   in   Ibis   way.   only   the   outer   member    C 


begins  to  run,  nnd  it  reaches  a  certain  ma.\imum  speed.  In 
order  to  start  the  axle  A,  the  circuit  between  D  and  F  is  closed 
by  moving  the  lever  of  E  to  the  left.  The  excitation  of  D  is 
thus  gradually  increased.  The  motor  F,  therefore,  receives  cur- 
rent of  gradually  increasing  intensity  and  drives  the  axle  A. 
This  is  simultaneously  driven  by  the  main  motor  M.  The  dyna- 
mo D  counteracts  the  motion  of  C  so  that  the  rotor  B  exerts 
a  torque  on  the  axle  K  and,  therefore,  also  on  the  axle  A. 
The  greater  excitation  of  the  dynamo  D,  the  greater  is  the  driv- 
ing effect  of  the  motors  M  and  F  on  the  axle  A.  The  regulation 
of  speed  of  A  is  accomplished  by  the  regulating  rheostat  E  which 
may  have  a  great  number  of  steps.  When  the  axle  .-I  is  driven  as 
described  above  the  motor  M  gives  half  of  its  power  directly  to 
the  axle  .1,  while  the  other  half  is  supplied  to  the  dynamo  D, 
which  furnishes  the  current  for  the  motor  F.  The  motor  M 
must  therefore  be  sufficiently  large  to  develop  the  whole  power 
necessary  for  driving  the  axle  .'/.  while  either  of  the  two 
machines  D  and  F  needs  to  be  of  only  half  this  rating.  At 
any  speed  of  the  a.xle  A  the  efficiency  is  high  since  the  main 
motor  M  always  runs  at  high  speed  and  there  are  no  losses  in 
main-current  rheostat.  If  M  is  an  induction  motor,  the  slip 
is  very  small  at  any  speed  of  the  axle  A.  The  speed  of  the 
axle  A  may  be  increased  beyond  the  value  obtainable  by  dimin- 
ishing the  resistance  E,  by  interrupting  the  circuit  between  D 
and  F  and  turning  "on  the  brake  G  and  H  so  as  to  bring  the 
member  C  of  the  motor  M  to  rest.  The  speed  of  the  member  B 
and  of  the  a.\le  A  is  thereby  raised  to  a  maximum  and  the  axle 
A  is  driven  only  by  the  main  motor  M.  The  dynamo  D  is  at 
rest  and  the  motor  F  runs  together  with  the  motor  M,  but  with- 
out current.  This  system  enables  the  recuperation  of  energy 
when  running  down  grades.  In  this  case  the  main  motor  .1/ 
must  be  an  induction  motor  or  a  direct-current  shunt  motor. 
.\s  soon  as  the  member  C  of  the  motor  M  is  brought  to  rest  by 
breaking  and  the  speed  of  the  axle  A  rises  beyond  a  certain 
value,  the  motor  M  returns  energy  to  the  network.  Even  at  a 
lower  speed  of  the  axle  (as  long  as  the  member  C  is  not  yet 
brought  to  rest)  energy  may  be  given  back  from  the  motor  to 
the  network  by  separately  exciting  the  field  magnet  of  the 
motor  F.  In  this  case,  up  to  a  certain  speed  of  the  axle  A.  the 
machine  F  acts  as  a  generator  supplying  energy  to  the  machine 
D,  which  now  acts  as  a  motor  and  raises  the  speed  of  the  main 
motor  .1/  above  synchronism  so  that  again  energy  is  returned 
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to  the  network.  If  direct  current  is  used,  the  recuperalion  of 
energy  requires  that  all  three  machines  M,  F)  and  /•'  he  shunt 
wounil.  The  system  is  claimed  to  have  certain  advantages  over 
Ihe  Ward-Leonard  system.  The  second  syslcni  described  in 
Ihe  paper  employs  single-phase  coninuitalor  motors  or  three- 
phase    iniluclion    motors.      During    starling   they    are    supplied 
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with  aiiernaling  current  of  gradually  increasing  frequency  and 
e.  m.  f.  from  an  induction  motor  acting  as  frequency  changer. 
The  arrangement  is  shown  in  Fig.  3.  Three-phase  currents  are  sup- 
plied to  the  induction  motor  /.  Its  rotor  has  a  two-phase  wind- 
ing, the  induced  currents  being  taken  off  by  means  of  the  slip- 
rings  R.  The  motor  /  is  started  unloaded;  for  this  purpose 
the  rotor  windings  are  closed  through  the  resistances  f,  and  Pz. 
The  two  motors  A/,  and  M2,  which  act  on  the  driving  axles  are 
shown  in  the  illustration  as  single-phase  commutator  motors 
with  series  windings.  In  order  to  start  the  motors  the  windings 
of  the  rotor  of  /  are  first  connected  by  means  of  the  switch  S» 
with  the  motors  Mi  and  M:  without  the  use  of  starting  re- 
sistances. The  motors  Mi  and  -V/j  do  not  yet  start,  since  / 
runs  almost  synchronously  so  that  only  a  very  small  e.  m.  f.  is 
induced  in  the  windings  of  its  rotor.  By  braking  the  rotor  of  / 
by  means  of  the  mechanical  brake  B,  the  frequency  and  volt- 
age of  the  currents  supplied  to  the  motors  Mi  and  Mz  increase 
and  the  speed  of  these  motors  therefore  begins  to  increase.  By 
means  of  the  brake  B  the  speed  of  /  may  be  varied  so  that 
the  voltage  and  the  frequency  of  the  current  supplied  to  Mi 
and  M2  is  simultaneously  changed.  At  the  end  of  the  starting 
period,  the  motor  J  can  be  completely  brought  to  rest  by 
means  of  the  brake  B  and  acts  then  simply  as  stationary  trans- 
former. Since  in  the  beginning  of  the  starting  period  the  fre- 
quency of  the  current  supplied  to  Mi  and  M^  is  very  small,  the 
disadvantages  in  starting  single-phase  commutator  motors  are 
avoided.  The  illustration  also  shows  a  braking  dynamo  E, 
which  also  acts  on  the  axle  of  the  induction  motor  J.  Both 
B  and  E  should  be  used  for  starting,  while  when  running  at 
medium  speed  £  alone  should  be  used.  When  Mi  and  Mz  are 
to  be  brought  to  maximum  speed  the  motor  /  is  brought  to 
rest  by  means  of  B. — Elek.  Zeit.,  Aug.  29. 

Lk-erpool. — An  abstract  of  the  last  report  of  the  Municipal 
Tramways  of  Liverpool.  The  number  of  kw-hours  used  per 
car-mile  increased  from  1.448  in  1903  to  1.566  in  1904,  1.677 
in  1905  and  to  1.730  in  1906.  The  percentage  increase  in  1906 
over  the  preceding  year  was  three.  On  the  other  hand,  the 
number  of  passengers  carried  increased  2.5  per  cent,  and  the 
mileage  0.4  per  cent.  The  cost  per  car-mile  was  5.890  cents 
for  traffic  expenses,  3.262  cents  for  general  repairs  and  main- 
tenance, 3.960  cents  for  energy,  2.158  for  general  expenses, 
hence  total  expenses,  excluding  capital  charges,  15.270  cents, 
and  if  the  capital  charges  are  included  this  figure  becomes 
22.022  cents.  On  the  other  hand,  the  income  from  all  sources 
per  car-mile  was  23.114  cents. — Lend.   Electrician,  Aug.   23. 

Installations,  Systems  and  Appliances. 

Manchester. — In  the  early  nineties  when  the  battle  between 
continuous  and  alternating-current  systems  was  at  its  height, 
Manchester  was  looked  upon  as  the  most  powerful  stronghold 
of  the  former  and  was  recorded  as  an  efficient  example  of  what 
could  be  done  with  multi-wire  distribution.  In  spite  of  this 
experience,  this  municipality  has  established  within  the  past  six 
years  one  of  the  largest  alternating-current  stations  in  Eng- 
land and  is  now  supplying  polyphase  power  direct  to  consumers' 
premises.  At  the  present  time  the  large  Stuart  Street  station 
contains  27,000  horse-power  of  equipment  comprising  slow- 
speed  vertical  engines  and  flywheel  alternators,  but  a  6ooo-kw 
steam  turbine  is  being  added  and  will  shortly  be  put  in  service. 
Approximately  10,000  horse-power  of  this  equipment  is  at  the 
disposal  of  the  motor  supply,  the  remaining  and  greater  portion 
taking  the  traction  and  lamp  loads.  The  high-tension  feeders 
are  run  in  a  cable  tunnel,  the  feeders  being  three-core,  paper- 
insulated  and  armored  with  steel  wires.  Beyond  the  tunnel  the 
cables  are  laid  in  the  ground  in  iron  troughs  tilled  with  bitu- 
men compound.  The  consumers'  sub-station  equipment  is,  in 
the  case  of  new  installations,  arranged  for  polyphase  supply  en- 
tirely. When  private  plants  have  already  continuous  current  in 
use  and  the  motors  are  too  numerous  to  be  replaced  by  alter 
nating-current  machines,  provision  is  made  in  the  sub-station 
for  a  suitable  converting  equipment.  In  the  present  install- 
ment the  sub-station  equipinent  is  described  in  detail  with  many 


diagrams  and   illustrations.     The  article   is   to  be  concluded. — 
Lond.  Electrician,  Aug.  23. 

Synchronizing. — P.  MacGahan  and  H.  W.  Young. — \n 
illustrated  article  in  which  the  authors  first  discuss  visual  or 
indicating  devices  for  synchronizing  alternators,  namely,  the 
use  of  synchronizing  lamps  and  the  use  of  synchroscopes  either 
of  the  inductor  or  of  the  Lincoln  type.  In  the  second  part  of 
the  article  an  automatic  synchrrmizer  is  described  which  is 
primarily  intended  for  use  in  stations  operating  large  machines 
and  where  it  is  essential  that  synchronizing  be  done  rapidly  and 
safely.  In  an  editorial  note  by  P.  \.  Lincoln  the  difference 
between  machine  operation  and  hand  operation  in  this  case  is 
said  to  be  that  the  machine  uses  no  judgment  and  makes  no 
mistakes,  while  a  man  may  use  judgment,  but  is  prone  to  make 
mistakes.  The  experience  already  gained  in  practice  has  shown 
that  personal  judgment  can  be  dispensed  with  in  synchronizing, 
and  that  manual  mistakes  are  more  frequent  than  machine  de- 
rangement.— Electric  Journal,  September. 

Notation  for  Polyphase  Circuits. — C.  H.  Porter. — In  work- 
ing out  the  current  and  voltage  relations  in  complex  cases  of 
polyphase  circuits  the  particular  notation  employed  must  b; 
clearly  defined.  The  author  uses  clock-face  diagrams,  and  his 
notation  is  based  essentially  on  lettering  every  junction  and 
terminal  on  the  diagram  of  connections  and  on  the  use  of  two 
subscripts  with  every  symbol  of  current,  or  e.  m.  f.,  or  a  vec- 
tor representing  them.  The  vector  diagram  must  be  carefully 
distinguished  from  the  diagram  of  connections,  although  there 
is  a  certain  similarity  between  them  in  the  simpler  cases.  The 
method  of  applying  this  notation  is  explained  and  illustrated  by 
several  problems. — Electric  Journal,  September. 

Regulation  of  the  Use  of  Electric  Energy. — The  regulations 
proposed  to  be  made  by  the  (British)  Home  Secretary  for  the 
generation,  transformation,  distribution  and  use  of  electrical 
energy  in  premises  under  the  factory  and  workshop  act  of  1901. 
— Lond.  Electrician,  Aug.  23. 

Wires,  Wiring  and  Conduits. 

Soldering. — A.  Lippma.n. — Concerning  joints  made  by  solder- 
ing, the  regulation  of  the  German  Association  of  El-^trical  En- 
gineers is  that  the  solder  shall  not  contain  anything  which  at 
tacks  the  metal.  Weber  adds  for  explanation  that  colophony 
(common  rosin)  is  suitable,  but  that  in  no  instance  should  any 
acid  be  used.  The  present  author  discusses  the  different  solders 
and  their  specific  effects,  and  points  out  that  any  objection 
which  might  be  raised  against  the  content  of  acid  in  a  solder 
cannot  be  based  on  the  effect  of  the  acid  in  the  soldering  pro- 
cess itself  (since  here  it  is  advantageous),  but  only  on  after- 
effects, the  metal  being  attacked  by  the  acid  after  the  joint  has 
been  made.  But  such  after-effects  are  possible  only  when  the 
workman  is  careless.  The  author  shows  that  it  is  impracticable 
not  to  use  any  acid  if  one  desires  to  omit  previous  careful 
cleaning  of  the  metallic  surfaces  either  by  mechanical  or  chemi- 
cal means.  Further,  the  author's  researches  have  shown  that 
so-called  absolutely  acid-free  solders  may  contain  no  acid 
when  they  are  bought,  but  are  liable  to  cause  the  formation  of 
an  acid  later  on;  finally,  common  rosin  contains  some  free  or- 
ganic acid.  The  article  is  to  be  continued. — Elek.  Zeit.,  Aug.  20. 
Records  and  Drawings  of  Electric  Mains. — W.  M.  Milxes. — 
An  account  of  the  methods  adopted  by  the  electricity  works  of 
Burnley  for  keeping  records  and  drawings  of  their  mains.  As 
long  as  the  supply  amounted  to  only  a  small  output  over  a 
small  area  the  mains  were  simply  plotted  on  ordnance  survey 
maps  of  the  supply  area,  but  when  the  supply  increased  this 
method  was  no  longer  satisfactory  and  a  new  system  was  de- 
vised. The  new  system  is  described  and  illustrated. — Lond. 
Electrical  Review,  .\ug.  16. 

Electrophysics  and  JV\agnetisni. 
Resonance. — G.  Bf.nisi"I1KE, — If  in  an  allornatinki-cui nii;  cir 
cuit  a  condenser  and  an  inductance  coil  arc  connected  in  serie<- 
resonance  occurs  when  the  inductive  and  the  condensive  re 
actances  are  equal.  The  resonance  phenomenon  is,  however 
changed  with  respect  to  the  point  of  it?  occurrence  and  the  am 
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plitude  of  the  condenser  is  not  a  perfect  one,  but  has  a  certain 
conductance,  or  if  the  self-inductance  of  the  inductance  coil  is 
complicated  by  eddy  currents  or  magnetic  hysteresis.  The 
autlior  formerly  investigated  the  effect  of  the  conductivity  of 
a  condenser  and  in  the  present  article  he  outlines  the  effects  of 
eddy  currents  and  hysteresis.  He  finds  that  the  point  at  which 
resonance  occurs  is  changed,  and  takes  place  at  a  lower  con- 
densive  reactance.  The  maximum  of  the  current  is  also  smaller. 
Both  of  these  effects  are  the  stronger  the  stronger  the  eddy 
currents  and  hysteresis  and  the  higher  the  frequency. — Elek. 
u.  Masch.,  Aug.  18. 

Direction  of  Induced  Currents. — H.  L.  Kirker. — In  an  arti- 
cle illustrated  by  diagrams,  the  author  describes  an  easy  method 
for  remembering  the  relation  between  the  direction  of  induced 
current  and  motion  of  a  conductor  in  a  magnetic  field.  One 
must  remember  that  a  current-carrying  circuit  is  encircled  by 
circular  lines  of  force  and  that  the  relation  of  the  direction  of 
the  magnetic  lines  to  the  direction  of  the  current  in  the  wire  is 
that  of  right-hand  rotation,  and  the  forward-travel  of  a  cork- 
screw. He  then  assumes  the  encircling  magnetism  to  be  a 
magnetic  whirl  or  vortex.  If  such  encircling  magnetic  lines 
come  into  the  neighborhood  of  another  wire  they  are  held  back 
from  jumping  across  the  wire,  thus  forming  a  bend  or  dent  in 
the  vortex.  This  dent  becomes  an  incipient  vortex  around  the 
neighboring  wire  and  this  gives  an  immediate  indication  of  the 
current   produced. — Electric   Journal,   September. 

Electrochemistry  and  Batteries. 

Storage  Battery  Development. — L.  H.  Flanders. — An  article 
in  which  the  author  discusses  the  trend  of  the  development  of 
the  lead  storage  battery.  For  the  positive  plate  of  the  Plante 
type  the  principal  object  of  design  is  now  to  confine  the  buck- 
ling effect  to  the  individual  sections  and  not  to  let  it  develop 
in  the  plate  as  a  whole ;  also  to  make  all  parts  of  the  active 
mass  equally  accessible  to  the  current  and  to  the  electrolyte. 
The  trouble  in  the  negative  plate  of  the  Plante  type  is  the  loss 
of  capacity  due  to  the  shrinkage  of  the  negative  material,  on 
account  of  cohesion  and  welding  together  of  particles  of  the 
porous  mass.  This  has  recently  been  overcome  by  the  introduc- 
tion of  inert  material  into  the  pores  of  the  spongy  mass,  which 
prevents  the  collapsing  and  sticking  together  of  the  walls  of 
the  pores.  There  is  little  probability  of  any  development  being 
made  in  the  electrolyte  beyond  increasing  and  maintaining  its 
purity.  With  respect  to  containers,  efforts  are  now  being  made 
to  manufacture  glazed  earthenware  tanks.  If  successful,  they 
will  prove  absolutely  permanent  and  while  their  first  cost  will 
probably  be  somewhat  higher  than  lead-lined  wooden  tanks,  the 
reduced  maintenance  charge  will  more  than  compensate  for 
this  increase.  The  greatest  care  is  necessary  in  the  installation 
of  batteries,  since  proper  installation  is  a  large  factor  in  re- 
ducing the  maintenance  expense.  In  charging,  the  author 
recommends  the  determination  of  the  end  of  the  charge  by  the 
measurements  of  specific  gravity  rather  than  by  voltage  meas- 
urements. The  persistent  use  of  the  auxiliary  cadmium  elec- 
trode to  determine  whether  trouble  is  caused  by  the  positive  or 
negative  plates  should  be  encouraged.  The  use  of  distilled 
water  for  replenishing  the  loss  in  the  solution  due  to  the  evapo- 
ration and  care  in  preventing  impurities  from  getting  into  the 
cells  must  be  insisted  upon.^Electric  Journal,  September. 

Electric  Hardening  Furnace.— h.  M.  Cohn.— A  paper  read  be- 
fore the  Vienna  Electrical  Society  on  an  electric  furnace  for 
hardening  steel.  The  advantages  are  that  the  temperature  can 
be  quickly  raised  to  any  desired  point  and  can  be  very  carefully 
rcRiilatcd  and  maintained.  The  furnace  is  essentially  a  cruci- 
ble, which  is  carefully  insulated  to  prevent  loss  of  heat.  Cur- 
rent is  introduced  into  the  crucible  through  two  terminal  plates 
of  wrought  iron.  The  crucible  is  filled  with  a  metallic  salt 
which  is  a  non-conductor  at  ordinary  temperatures,  but  a  con- 
ductor at  higher  temperatures.  In  order  to  fuse  the  salt  a 
piece  of  carbon  is  first  inserted  between  the  two  iron  terminal 
plates  so  that  the  current  can  pass  through  it  and  heat  the  sur- 
rounding particles  of  the  salt.  Comparisons  are  made  concern- 
inn  the  cost  of  hardening  steel  in  a  gas  furnace  and  in  an  elec- 


tric furnace.  The  results  of  tests  have  shown  that  with  the 
electric  furnace  it  is  possible  to  reduce  the  time  required  very 
considerably  so  that  the  cost  of  attendance  and  wages  is  also 
reduced.  The  total  cost  for  doing  the  same  work,  in  the  case  in 
question,  with  the  electric  furnace  was  found  to  be  only  about 
one-third  of  that  with  the  gas  furnace. — Elek.  u.  Masch.,  Aug. 
18  and  25. 

Electric  Iron  Ore  Reduction. — A.  E.  Green  and  F.  S.  Mac- 
Gregor. — An  account  of  an  experimental  investigation  of  re- 
duction of  iron  ore  in  an  electric  furnace  rated  at  about  30 
kilowatts.  The  construction  of  the  furnace  and  the  methods  of 
measurements  are  described,  and  the  results  of  some  runs  with 
the  amount  of  energy  consumed  are  given. — Electrochem.  and 
Met.  Ind.,  September. 

Units,    Measurements   and    Instruments. 
Photometry. — A  conference  of  the  International  Commission 
for  Photometry  was  held  in  Zurich  from  July  16  to  18.     Fifteen 
delegates  were  present,  France  being  represented  by  five,  Ger- 
many by    four,   England   by   two,   and   Italy,   Austria,   Holland 
and  Switzerland  each  by  one.    On  the  basis  of  reports  presented 
by  the  (German)  Reichsanstalt,  by  the  (British)  National  Phy- 
sical Laboratory,  by  the  Central   Laboratory  of   Electricity  in 
Paris  and  by  the  Testing  Laboratory  of  the  Conservatoire  des 
Arts  et  Metiers  in  Paris,  the  conference  adopted  the  following 
relations  between  the  fundamental  units  of  light: 
I  carcel  =  lo./g  hefner 
I  harcourt  =  10.9$  hefner 
I    harcourt  =  i.02o  carcel. 
These  figures  are  considered  to  be  correct  within  i  per  cent.. 
The  last  digit,  which  is  printed  in  small  type,  is  uncertain.    The 
carcel  and  the  harcourt  are  assumed  to  burn  in  air  containing 
ID  liters  of  steam  per  cubic  meter,  the  hefner  in  air  containing 
8.8  liters  of  steam  per  cubic  meter.     In  order  to  prevent  con- 
fusion the  conference  recommends  the  following  notation  : 
Ih  horizontal  candle-power   (intensity) 
/og  candle-power  at  the  angle  a  above  the  horizontal 
/oi  candle-power  at  the  angle  o  below  the  horizontal 
U  mean  spherical  candle-power 

/  Q    mean  upper  hemispherical  candle-power  i 

/  D    mean  lower  hemispherical  candle-power 
Imo-a  maximum  candle-power  at  the  angle  a  above  the  horizontal 
/„;"!  maximum  candle-power  at  the  angle  a  below  the  horizontal. 
(The  United  States  seems  not  to  have  been  represented  at  the 
conference.) — L'Industrie  Elcc.  .\ug.   10. 

Universal  Instrument  for  High-Frequcncy  Currents. — E. 
Xesper. — 'j  he  I'irst  part  of  a  description  of  a  universal  measur- 
ing instrun.ciu  for  high-frequency  currents  and  oscillations. 
It  may  be  used  as  a  calibrated  resonator  for  measuring  fre- 
quencies and  wave  lengths,  for  plotting  resonance  curves  or  for 
the  production  of  oscillations  of  certain  frequencies,  etc.  It  is 
essentially  a  closed  oscillation  circuit  in  which  a  condenser  of 
variable  capacity  is  made  use  of.  Indicating  and  exciting  de- 
vices may  be  connected  to  the  instrument  in  various  ways. — 
Elek.  Zeit.,  Aug.  29. 

High-Temperature  Measurements  -with  the  Nernst  Glower.— 
C.  E.  Menpenhai-i.  and  L.  R.  Ingersoll.— By  a  graphical  ex- 
trapolation of  the  empirical  isochromatic  radiation  formula  the 
authors  determined  the  working  temperature  of  the  Nernst 
glower.  For  an  0.8-ampere,  no-volt  glower,  1.04  mm.  in 
diameter,  the  temperature  may  be  perhaps  placed  at  2120  or 
2200  degrees  C.  (according  to  the  value  accepted  for  the  plat- 
inum melting  point,  which  is  either  1745  dcg.  C,  or  1789 
degrees  C.)  ;  for  one,  1.30  mm.  in  diameter,  the  tcirpcrature  is 
some  200  degrees  lower.  The  maximum  temperature  attain- 
able with  the  Nernst  glower  is  about  2380  degrees  C,  or  2490 
degrees  C.  The  authors  have  also  used  the  glower  as  a  species 
nf  optical  meldomctcr,  which,  for  the  determination  of  high 
temperature  melting  pfiints,  seems  to  have  certain  decided  ad- 
vantages, namely,  simplicity  of  method,  great  temperature - 
range  and,  at  least  for  certain  classes  of  metals,  freedom  from 
contamination  and  alloying  of  metals  used.  In  this  way  a 
number  of  melting  points  have  been  determined.  F"or  each 
melting  point  two  figures  are  given  according  to  the  uncertainty 
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in  the  inciting  point  of  platinum  iiu-ntioned  above.  The  melt- 
ing point  of  silicon  is  1434  degrees  C.  or  1452  degrees,  the 
melting  point  of  palladium  1548  or  1576,  that  or  rhodium  1907 
or  ji/)S  (this  is  useful  as  a  reference  point),  that  of  iridium 
22c)j  or  2388. — f'hys.   Jirvieu;  July. 

I'liilx  and  Staiidiirds. — The  report  of  the  (British)  Associ- 
ation Committee  on  practical  standards  for  electrical  measure- 
ments. The  chief  points  of  the  report  have  already  been  no- 
ticed in  the  Digest.  Three  appendices  are  reprinted  in  full, 
all  emanating  from  the  (P.ritish>  Xational  Physical  Labora- 
tory. The  first  gives  notes  on  the  present  condition  of  the 
work  on  electrical  units  at  that  laboratory;  the  second  gives 
the  specilication  for  the  practical  application  of  the  definition 
of  the  international  ampere,  and  the  third  exact  rules  as  to  the 
preparation  of  the  Weston  cadmium  standard  cell. — Lond. 
Eh'i-.,  Aug.   16. 

Standard  Cells. — G.  A.  Huuett. — An  account  of  an  experi- 
mental investigation  of  the  chemistry  of  mercurous  sulphate, 
cadmium  sulphate  and  the  cadmium  cell,  with  observations  on 
the  ageing  of  standard   cells. — I'liys.  Rcvion.',  July. 

Inductance. — An  abstract  of  a  Physical  Society  paper,  by  L. 
Cohen,  on  an  exact  formula  for  the  nnitual  inductance  of 
coaxial'  solenoids,  and  an  abstract  of  a  paper  by  !•".  P.  Rosa 
on  a  new  method  for  tlie  absolute  mcasuremenl  of  inductance. 
—Phys.   Rcric'i:  July. 

Meter. — .■\n  official  announcement  of  the  Keichsanstalt  ad- 
milting  for  calibration  an  alternating-current  induction  meter 
of  the  Siemens-Schuckert  Company  and  describing  its  action 
and  construction. — lilck.  Zcit.,  Aug.  29. 

Teslinti  Sli'itcliboard. — An  illustrated  description  of  the  gen- 
eral arrangement  of  .1  board  for  testing  direct-current  motors 
and  dynamos  with  litile  trouble. — Lonil.   lilec.  fievieiv,  Aug.  30. 

Telegraphy,  Telephony  and  Signals. 

Rtiik^uiy  .Siyiiiil.i. — J.  I'..  Simr.i.K. — In  a  continuation  of  the 
illustrated  serial  on  railway  signals,  automatic  block  signaling 
by  means  of  alternating  currents  is  discussed.  There  arc  two 
schemes  of  using  alternating  current,  the  signal-rail  return  sys- 
tem ;nid  the  double-rail  return  .system.  In  the  former,  one  rail 
of  each  track  is  insulated  into  block  sections  for  signaling  pur- 
poses, the  other  rail  serving  as  a  continuous  return  for  the 
power  current  and  as  one  side  of  the  alternating-current  track 
circuit.  In  the  latter,  both  are  insulated  into  block  sections  and 
both  are  used  for  the  power  current.  This  is  accomplished  by 
the  use  of  balanced  inductive  bonds  and  is  used  in  preference 
to  the  single-rail  system  under  certain  conditions.  In  the  pres- 
ent article  the  single-rail  scheme  and  various  features  of  its 
application  are  discussed  and  illustrated.  The  remarkable 
record  of  performance  of  the  single-rail  .system  in  the  N'ew 
■^'ork  subway  is  noted.  The  failures  due  to  all  causes,  many  of 
which  are  not  directly  cliargeable  to  the  signal  apparatus,  arc 
about  one  to  every  400,000  signal  operations.  Some  months  it 
is  not  so  good,  while  in  others  it  is  better.  Finally  some  notes 
arc  gi»-en  on  alternating-current  signals  on  steam  roads. — 
I'.leetric  Journal,  September. 

Perforator. — Many  attempts  have  been  iii.hU-  in  recent  years 
lu  devise  a  Wbeatstone  perforator  actuated  by  a  typewriter 
keyboard.  The  machines  hitherto  designed  have  involved  the 
entire  replacement  of  the  perforators  previously  in  use,  but  the 
most  recent  invention  avoids  the  necessity  for  scrapping  exist- 
ing plant  by  applying  a  keyboard  to  manipulate  the  levers  of 
the  existing  apparatus.  The  apparatus  which  is  described  and 
illustrated  in  this  article  is  invented  by  M.  Kotyra  and  consists 
of  two  essential  parts,  namely,  three  electromagnets  and  a  key- 
board. The  combination  can  be  used  in  conjunction  either  with 
an  ordinary  perforator  or  with  a  pneumatic  puncher,  the  elec- 
tromagnets being  so  applied  to  the  plungers  that,  when  actu- 
ated by  the  keyboard,  they  perform  the  work  know^n  as  punch- 
ing, at  present  done  by  hand  or  by  air  pressure. — Lond.  Eteetri- 

.}l  Revicif,  Aug;  16. 
Wireless  Tc/ciyrrt/'/i.v.— OnvEU   Lodge.— .V  paper   read  before 

he    (British)    Association   on    tuning    in   wireless    telegraphy. 

I  he  author  deals  with  the  characteristics  of  a  "tuned  arc"  sta- 


tion as  distinct  from  a  "spark"  station. — Lond.  Electrician, 
Aug.  23. 

Telephone  Relays. — A.  Soclikk. — ,A  review  of  the  subject 
with  a  brief  summary  of  those  systems  which  have  beeri  pro- 
posed.— L'Induslrie  Electriquc,  .^ug.  25. 

Cable  Connections. — 11.  SiHUUTZ. — .\n  illustrated  description 
of  a  new  type  of  telephone-cable  end-connections. — Etek.  Zeit., 
Aug.  29. 

Miscellaneous. 

Removal  of  Limitations  of  Electricity. — C.  V.  Scott. — .\n  ad- 
dress delivered  at  the  Worcester  Polytechnic  Institute  discuss- 
ing the  various  limitations  which  have  been  removed  by  the  ap- 
plication of  electricity.  By  removing  the  mechanical  difficulties 
and  limitations  in  the  distribution  of  power  the  electric  system 
has  completely  revolutionized  the  methods  of  generating  power, 
has  concentrated  the  generation  of  power  and  has  made  the 
large  steam  turbine  and  the  large  gas  engine  possible.  The 
waste  gases  of  blast  furnaces  are  now  becoming  the  sole  source 
of  power  in  some  plants.  Electricity  has  also  brought  into 
service  water  power.  The  natural  result  is  cheap  energy.  With 
respect  to  the  applications  of  electricity  the  facility  of  trans- 
forming electrical  energy  into  other  forms  of  energy  is  pointed 
out.  The  principal  substitution  of  the  steam  locomotive  by 
electricity  have  been  radical  ones,  for  not  only  the  steam,  but 
the  locomotives  themselves  have  been  eliminated.  The  method 
of  distributing  power  in  workshops  has  been  revolutionized. 
In  ordinary  life  the  telephone  has  removed  the  limitation  of 
ibe  range  of  the  human  voice. — Electric  Journal.  September. 

Sales  Contracts.— B.  A.  Bre.nna.v.— The  third  article  of  his 
serial.  The  author  deals  with  bailments  or  lease  contracts,  con- 
signments, contracts  by  post,  statutes  of  fraud,  promises  and 
agreements  not  contained  in  contracts,  sellers'  remedies  and 
buyers'  remedies,  warranties. — Electric  Journal.  September. 

Electromedical  Equipment  in  English  Hospital. — An  ac- 
count of  the  equipment  of  the  Royal  Devon  and  Exeter  Hos- 
pital. The  apparatus  in  use  includes  a  l-'insen  ultra-violet  lamp 
equipment  and  a  large  induction  coil  with  mercury  break  for 
X-ray  work,  which  is  used  in  conjunction  with  a  ^-alvc  tube 
and  has  one  secondary  terminal  permanently  earthed.  The 
same  induction  coil  can  be  used  in  conjunction  with  a  resonator 
for  high-frequency  treatment.  .V  special  machine  is  used  for 
giving  sinusoidal  currents,  and  apparatus  is  provided  for  ap 
plying  continuous  or  interrupted  currents.  Special  precautions 
arc  taken  in  the  case  of  the  bath  for  electrical  treatment  to 
prevent  excessive  currents  being  transmitted  to  the  patient 
from  leakage  or  other  accidental  causes. — Lond.  Electrical 
Engineering.  .\\\%.   15. 

Magnetic  Character  of  Ships. — W.  B.vkti.i.ng. — .\  paper  in 
which  the  author  di.scusses  the  deveb^pment  of  the  magnetic 
character  of  a  steel  ship  and  the  improvement  of  the  com- 
pass position  by  the  use  of  non-magnetic  material. — l^ond. 
Electrician,  Aug.  16. 

Lightning  Rods. — .V  note  on  the  work  done  by  the  Paris 
.\cademy  of  Science  with  respect  to  the  construction  of  light- 
ning rods.  .\s  early  as  1784  a  set  of  instructions  on  the  erec- 
tion of  lightning  rods  was  presented  to  the  .\cadcmy  by  Frank- 
lin, LeRoy,  Coulomb,  De  Leplace  and  Rochon.  This  is  here 
reprinted. — Elek.   /.eit..  .Vug.   15. 


Electrical   Inspectors'   Convention. 

The  third  annual  meeting  of  the  Western  .\ssociation  of  Elec- 
trical Inspectors  will  be  held  at  Hotel  Ryan.  St.  Paul.  Minn.. 
Oct.  22,  23  and  24.  1907.  Tuesday,  Oct.  22.  will  be  taken  up  by 
business  sessions  and  by  reports  of  committees  on  "Uniformity 
in  Rulings."  "Xational  Electrical  Code."  "Outside-  Wiring." 
"Theater  Wiring"  and  "Show  Equipment."  Wednesday.  Oct. 
23,  a  number  of  addresses  will  be  given  as  follows :  ".\pproved 
Electrical  Fittings."  by  Mr.  Dana  Pierce,  electrical  engineer. 
Underwriters'  Laboratories,  Chicago:  "Joint  Construction  Pole 
Lines."  by  Mr.  H.  B.  Gear,  general  inspector,  Chicago  Edison 
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Company:  "Electrical  Inspection  from  the  Viewgoint  of  the 
Central  Station,"  by  Mr.  Paul  Doty,  manager,  St.  Paitl  Gas  & 
Electric  Company;  "Electrical  Inspection  from  the  Viewpoint 
of  the  Telephone  E-xchange,"  by  Mr.  Chas.  M.  Mauseau,  gen- 
eral manager,  Xorthwestern  telephone  exchange.  Minneapolis; 
"Flexible  Cords  for  Pendants,"  by  Mr.  H.  T.  Wreaks,  secre- 
tary, Wire  Extension  Bureau,  New  York.  The  evening  session. 
Oct.  23,  is  to  be  devoted  to  discussion  of  "Difficulties  .\rising  in 
Electrical   Inspection  Work."  by  members. 

Thursday,  Oct.  24,  is  to  be  given  to  reports  of  the  followini; 
committees:  "Grounding  of  Conductors  for  Safety,"  "Con- 
struction and  Installation  of  Electric  Signs,"  "Show  Window 
and  Display  Lighting,"  "Instructions  to  the  Public  Concernin;.; 
Safe  Operation  and  Maintenance  of  Electrical  Wiring  and  Ap- 
paratus," "Underground  Systems,"  "Installation  and  Operation 
of  Induction  ilotors,"  "Wiring  for  Electric  Cranes,"  "Law- 
and  Ordinances,"  "Architects'  Specifications."  Tours  of  in- 
spection are  to  be  arranged  for  those  desiring  to  see  up-to-date 
installations  of  wiring,  to  include  knob  and  tube  work,  exposed 
wiring,  conduit  work,  high-tension  motor  installation,  theater 
wiring  installation,  and  an  underground  tunnel  system  fo: 
electrical  conductors.  The  secretary  of  the  association  is  Mr 
William  S.  Boyd,  382  Ohio  Street,  Chicago. 


tungsten  lamps.  Between  the  pillars  was  an  iron  framework 
from  which  were  suspended  20-cp,  40-watt  tantaUun  meridian 
lamps,  -lo-cp,  27-volt  tungsten  lamps,  and  Gem  graphitized  fila- 
ment 50-watt  lamjis,  as  well  as  40  and  8o-watt  regidar  tantalum 
lamps.  Each  ot  these  lamps  was  equipped  with  some  form  of 
lloloph.mc  reflector,  which  protects  tlie  eye   from  the  glare  of 


Incandescent     Lamp    Exhibit    at    Montreal. 

Ill  iiur  i^-lK  liir  Sept.  14  an  account  was  given  uf  tlio  ex- 
hibits and  other  attractions  at  the  Canadian  Electrical  Exhibi- 
tion which  was  held  in  Montreal  last  week.  The  accompanying 
illustrations  give  a  general  idea  Of  the  appearance  of  the  hall 
and  show  the  tasty  arrangement  of  the  exhibits  and  the  attrac- 
tive decorations  of  the  room. 

Following  are  a  few  additional  notes  of  the  e.xhibits.  referring 
particularly  to  the  display  of  incandescent  lamps.  The  exhibit 
of  the  Sunbeam  Incandescent  Lamp  Company  of  Canada,  Lim- 
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the  bare  filament  and  added  materially  to  the  li.ghling  effect. 

I'Vom  an  arched  iron  framework  supported  by  the  pillars 
were  suspended  63  40-cp  tungsten  street  series  lamps.  These 
gave  a  white  light  very  similar  to  that  of  daylight.  The  lamps 
were'operated  nine  in  series  on  a  no-volt  circuit.  In  the  center 
of  the  booth  were  three  holophane  reflecting  .arcs  or  clusters 
consisting  of  six  lamps  each. 

On  the  back  wall  was  a  case  of  miniature  tantalum  lamps 
ranging  iruni   1.4  volts  to  20  volts.     A  test  board  arranged  for 
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ited,  and  the  Holophane  Company,  conducted  ihrcninh  the  cngi 
ncering  department  of  the  Xattonal  Electric  Lamp  Association, 
of  Cleveland.  Ohio,  was  very  promini-nl. 

.\t  the  corners  <if  the  b<M>th  were  pillars  on  the  lop  of  which 
were  fixtures  equipped  with  l(X)c|>.  250-wa(t  Gem  Kmphitized 
lilamcnl    40-cp   lamps,   lanlalnm.   meridian   and   Socp.    lOO-watt 


showing  the  relative  power  consimiption  of  tungsten  and  carbon 
street  series  lamps  'demonstrated  the  vast  superiority  of  the 
former  in  current  consumption.  \  clever  device  was  also  in 
operation  for  showing  the  manner  in  which  the  high-efficiency 
tantalum  lamps  are  less  affected  liy  a  variation  in  voltage  than 
the  'M  -tyle  carbon-lilanient  lamp. 
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A  large  nuniber  of  holopliane  globes  and  reflectors  of  various 
shapes  and  sizes  arranged  with  lamps  underneath,  attracted 
considerable  attention.  In  a  darkened  room  especially  con- 
structed for  the  purpose,  the  increased  down\iiard  light  obtained 
by  the  use  of  holophane  globes  and  reflectors  was  readily 
demonstrated. 

One  very  interesting  point  brought  out  at  this  exhibit  was  the 
adaptability  of  the  tantalum  lamp  for  alternating  circuit.  All 
of  the  latnps  were  operated  several  hours  per  day  on  iio-volt, 
6o-cycle  circuits  without  injury  to  the  lamps. 

Bulletins  issued  1>y  the  engineering  department  of  the  National 
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lilectric  Lamp  .Vssdciation.  and  dealing  with  progress  on  new 
lamps  and  modern  illumination  were  placed  in  large  quantities 
on  tables  and  distributed  to  visitors. 

Among  the  men  to  be  seen  around  the  booth  were :  Mr.  B.  T. 
Tremaine,  of  the  National  Association:  Mr.  S.  E.  Doane,  chief 
engineer  of  the  association;  Mr.  E.  Irving,  of  the  Canadian 
Sunbeam  Company;  Mr.  V.  R.  Lansingh,  of  the  Holophane 
Company ;  Mr.  Geo.  Loring,  of  the  engineering  department, 
besides  several  representatives  of  the  engineering  departmeni 
of  the  Holophane  and  Sunbeam  companies.  The  booth  was  in 
charge  of  Mr.   Wm.   Skiff,  of  the  engineering  department. 


Fort  Wayne  Portable  Wattmeter  Calibrator. 

riie  usual  method  of  calibrating  wattmeters  by  means  of 
^.;  lulard  indicating  instruments  has  the  disadvantage  of  re- 
ti'iiring  the  use  of  a   stop  watch   ancl   is,   n\Mrer>ver.  a   time-con- 
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ket  a  portable  wattmeter  calibrator  with  which  no  stop  watch 
is  required  except  in  standardizing  the  instrument  itself,  nor 
is  it  essential  that  the  load  be  constant.  It  is  only  necessary 
to  observe  the  revolutions  of  the  meter  under  test  and  the 
pointer  indications  of  the  calibrator  before  and  after  test,  from 
which,  by  the  use  of  the  proper  constants,  the  watt-hours 
registered  by  the  meter  under  test  and  the  calibrator  may  be 
determined.  The  calibrator  is  so  designed  that  it  covers  the 
range  of  most  meters  in  service  from  light  to  full  load,  for 
either  no  or  220  volts,  two  or  three-wire  circuits.  This  is  a 
desirable  feature  in  that  it  saves  carrying  more  than  one 
standard. 

As  will  be  seen  in  the  accompanying  illustration,  the  calibra- 
tor is  enclosed  in  a  mahogany  carrying  case  provided  with  a 
carrying  strap  for  use  in  transportation.  The  register  is  lo- 
cated on  the  top  of  the  calibrator  so  that  the  pointer  indica- 
tions can  be  read  by  the  operator,  at  a  distance  if  necessary,  as 


suming  process  which  becomes  unduly  expensive  where  a  large 
number  of  meters  are  in  use.  To  meet  the  situation  created 
by  the  present  more  systematic  calibration  of  consumers' 
meters,  the  Fort  Wayne  Electric  Works  have  placed  on  the  mar- 
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in  checking  a  meter  installed  close  to  the  ceiling  with  the  cali 
brator  resting  on  the  floor.  The  dial  is  2)i  ins.  in  diameter 
and  provided  with  three  pointers,  the  larger  of  which  reads  di- 
rectly in  revolutions,  being  connected  dir<vtly  to  the  shaft,  and 
which  in  turn  drives  the  units  and  tens  pointers.  The  peri- 
phery of  the  entire  dial  constitutes  the  tenths  circle  and  is  di- 
vided into  ten  large  divisions,  which  in  turn  are  subdivided 
into  ten  smaller  divisions  so  that  the  pointer  indications  may  be 
easily  read  to  one-hundredths  of  a  revolution.  The  units  and 
tens  circles  are  within  the  large  circle,  the  former  reading  one 
revolution  per  division  and  the  latter  reading  ten  revolutions 
per  division. 

Directly  in  front  of  the  dial  is  located  a  small  knurled  thumb 
screw  by  means  of  which  the  rotating  element  may  be  raised 
from  the  jewel  and  locked  firmly  in  transportation.  The  rear 
section  of  the  top  of  the  calibrator  constitutes  the  terminal 
plate  to  which  all  connections  are  made.  On  this  plate  are  lo- 
cated four  current  binding  posts  to  which  the  current  coils 
of  the  calibrator  are  connected.  On  this  plate  are  also  located 
plug  switches  by  means  of  which  the  current  capacities  of  the 
calibrator  may  be  changed.  The  current  coils  (two  in  num- 
ber) are  wound  in  sections  which  may  be  connected  in  series 
or  series-parallel  with  the  plug  switches  and  in  parallel  on  the 
plug  switches  in  conjunction  with  the  cable  connectors  on  the 
current  leads.    Directly  behind  the  plug  switches  are  located  the 
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potential  receptacles,  one  for  use  on  no  volts  and  the  other 
for  use  on  220  volts.  These  receptacles  are  provided  with 
caps  to  prevent  dust  entering  the  interior  of  the  calibrator 
when  not  in  use.  On  this  plate  are  also  two,  one-ampere  fuses 
to  protect  the  one-ampere  winding  from  possible  injury  due 
to  improper  connections. 

The  entire  calibrator  may  be  lifted  out  of  the  case  by  re- 
moving the  screw  under  the  strap  in  the  bottom  of  the  case. 
The  top  plate  is  made  of  hard  rubber  in  two  sections,  all  of 
the  connections  being  made  on  the  rear  section.  -This  fea- 
ture permits  the  removal  of  the  register  and  rotating  element 
without  interfering  with  the  connections. 

The  windings  selected  as  most  suitable  for  meter  testing  are 
I,  2,  s,  10  and  20  amperes  and  no  and  220  volts.  With  these 
windings  meters  up  to  and  including  25  amperes,  two-wire, 
either  no  or  220  volts,  and  up  to  and  including  izYz  amperes, 
three-wire,  220  volts,  may  be  tested.  The  ampere  turns  of  all 
the  windings  are  equal,  therefore  the  torque  is  constant  when 
the  meter  is  operating  on  a  given  percentage  of  full  load  for 
any  of  the  different  windings. 

In  operation  the  calibrator  is  placed  in  a  level  position  and 
the  rotor  lowered  by  means  of  a  knurled  thumb  screw  on  the 
top.  The  rotor  should  always  be  raised  in  transportation.  The 
current  lead  terminals  should  be  connected  to  correspond  with 
the  stamped  binding  posts  on  the  calibrator,  these-  connections 
to  remain  the  same  for  all  circuits.  The  other  terminals  of  the 
current  leads  are  connected  to  the  meter  under  test  and  the  line, 
according  to  instructions  furnished  with  each  calibrator  and 
pasted  on  the  inside  of  the  lid.  Different  current  capacities 
are  obtained  by  plug  switches,  which  are  fully  explained  in  the 
instructions  which  go  with  the  instrument. 

After  making  the  proper  connections  for  calibrator  and- 
meter  under  test,  a  reading  of  the  dial  should  be  taken.  The 
calibrator  should  then  be  started  simultaneously  with  the 
counting  of  the  revolutions  of  the  meter  under  test  and  stopped 
after  the  desired  number  have  been  taken.  A  pendant  snap 
switch  connected  to  the  potential  leads  is  provided  for  this 
purpose.  The  difference  between  the  first  and  last  reading 
of  the  calibrator  gives  the  total  number  of  revolutions.  The 
watt-hours  registered  by  both  meters  is  the  product  of  the 
revolutions  and  their  respective  calibrating  constants.  These 
constants  being  the  watt-hours  registered  per  revolution,  the 
relative  accuracy  of  the  meter  under  test  is  shown  by  the  ratio 
of  the  watt-hours  registered  by  the  two  meters.  After  the  test 
has  once  been  started  it  need  not  be  stopped  until  the  desired 
number  of  revolutions  have  been  taken,  as  any  change  in  the 
external  circuit  affects  both  the  meter  and  the  calibrator  the 
same. 


Lightning  Arresters. 

A   new   lightning   arrester   made   by   Campbell    Brothers,   of 
Traverse  City,  Mich.,  was  e.xhibited  at  the  MirhiK'an  convention. 


air-gaps  in  series  with  graphite  rod  resistances.  The  lower 
bus-bar,  to  which  the  lower  discharge  points  are  connected,  is 
grounded.  The  line  is  connected  to  the  upper  discharge  points 
and  graphite  rods.  The  theory  of  the  arrester  is  that  the 
resistance  in  series  with  the  discharge  points  is  sufficient  to 
allow  static  discharges  to  pass  over  but  not  sufficient  to  cause 
an  arc  to  follow  after  such  a  discharge  has  passed.  The  multi- 
plicity of  gaps  is  to  provide  two  paths  to  earth  to  relieve  the 
static  discharge.  It  is  claimed  that  it  can  be  adjusted  to  dis- 
charge at  a  very  small  per  cent  above  the  line  voltage. 


New   Instruments  of  D'Arsonval   Type. 

A  new  line  of  ammeters  and  voltmeters  for  direct-current 
switchboard  use  has  just  been  placed  on  the  market  by  the 
General  Electric  Company.  These  instruments,  which  are  to  be 
known  as  "Type  D,"  are  constructed  on  the  D'Arsonval  prin- 
ciple. A  small  coil  of  wire  mounted  on  a  light  cylindrical 
aluminum  frame  is  pivoted  in  jeweled  bearings  so  as  to  move 
freely  in  a  small  annular  space  between  a  soft  iron  core  and  the 
pole   pieces   of   a   permanent   magnet.     These   instruments   are 


FIG.    I. — VIEW   OF  INSTRUMENT   WITH   CASE  REMOVED, 


rendered  dead  beat  by  the  Foucault  currents  generated  in  the 
aluminum  frame  as  it  passes  through  the  field  of  the  permanent 
magnet.  This  damping  quality  prevents  injury  to  the  pointer 
from  violent  load  fluctuations  and  permits  rapid  and  accurate 
readings  as  the  pointer  comes  quickly  to  rest  after  each  change 
in  current  value. 

Accuracy  is  assured  by  the  unusually  high  torque,  light  mov- 
ing elements  and  the  very  small  air-gap  between  magnet  pole 
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This  arrester,  known  as  the  GifTord,  is  shown  in  the  accompany- 
ing illustration.     It  consists  simply  of  a  number  of  multiple 


FIG.    2. — VIEW    OF    INSTRUMENT    COMPLETE. 

faces  and  the  iron  core,  combined  with  the  permanency  of  the 
magnets  which  are  made  from  the  best  obtainable  grade  of 
magnet  steel  and  subjected  to  special  processes  of  hardening 
and  aging  which  fixes  its  magnetic  characteristics.  The  round 
cast  iron  case  which  encloses  the  instruments  protects  it  from 
the  effects  of  stray  fields  and  makes  it  dust-proof. 

Inspection   or   repairs   of    these   instruments    is   easily   made. 
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The  soft  iron  core  togtihcr  with  tlie  armature  and  jewel  sup- 
ports are  assembled  within  the  soft  steel  shell  constituting  the 
pole  pieces.  By  removing  the  screws  which  hold  the  shell  to  the 
magnet  pole  faces,  the  entire  mechanism  may  be  removed. 
The  scales  are  uniform  throughout  their  entire  range  and  very 
legible.  The  standard  finish  is  dull  black  with  raised  portions 
polished  copper,  making  a  very  pleasing  and  durable  surface. 

Type  D  voltmeters  are  made  self-contained  in  capacities  up 
to  and  including  750  volts.  The  ammeters  are  self-contained 
up  to  60  amperes  capacity.  Larger  capacities  are  furnished 
with  e.xternal  shunts  which  are  made  of  a  special  alloy  having 
practically  a  zero  temperature  coefficient.  .Ml  instrument  shunts 
above  JOOO  ampere  capacity  are  now  provided  with  a  thermo- 
electric attachment.  This  attachment  consists  of  a  metal  strip 
having  one  end  electrically  connected  with  one  end  of  the  shunt, 
with  the  other  end  in  close  thermal  contact  with  the  other  end 
of  the  shunt,  but  insulated  from  it  electrically.  The  ammeter 
leads  are  connected  to  the  shunt  and  to  the  metal  strip  at  the 
two  insulated  points.  This  prevents  the  superimposing  of  sec- 
ondary thermoelectric  currents  upon  the  primary  current,  which 
is  due  to  the  fall  of  potential  in  the  shunt  and  the  amount  of 
which  fi.x;es  the  value  of  the  indication  of  the  instrument.  .\m- 
meter  shunts  with  this  attachment  are  found  free  from  tem- 
perature errors  due  to  the  generation  of  thermoelectric  current. 


Improved   Contactor. 

1  iu>  i^ntler-liaMinKT  .Mfg.  Co.,  of  Milwaukee,  has  recently 
placed  on  tlie  market  an  improved  type  of  contactor,  shown  in 
the  accompanying  illustration.  These  contactors  are  used  for 
handling  ni.iin  line  currents  where  the  nature  of  the  service 
is  severe.  In  such  cases  controllers  employing  sliding  con- 
tacts cannot  be  relied  upon  to  handle  the  main-line  current,  and 
it  is  customary  to  employ  a  controlling  panel  consisting  of  a 
number  of  contactors,  this  panel  in  turn  being  controlled  by  a 


auxiliary  contact  closes  before  the  main  contact  is  made  and 
opens  after  the  main  contact  is  broken,  thus  effectually  pre- 
venting any  sparking  on  the  main  contact. 

.\  noteworthy  improvement  is  the  pivoting  of  the  blow-out 
shields,  permitting  these  to  be  raised  (as  shown  in  illustration) 
so  as  to  expose  the  auxiliary  carbon  and  copper  contact.  In 
earlier  types  of  contactors,  these  shiel'l^  were  rigidly  fastened 
to  their  normal  position,  completely  covering  the  copper  and 
carbon  contacts  and  rendering  access  to  them  difficult.  '1  he 
present  construction  makes  renewal  of  either  contact,  or  of 
the  coiled  spring  (visible  just  above  the  carbon  contact;  a 
matter  of  a  few  moments  only.  The  makers  state  that  at  a 
recent  test  at  one  of  the  largest  Pittsburg  steel  mills  a  220-voU 
circuit  was  opened  and  closed  by  a  contactor  of  this  type 
88.000  times  before  renewal  of  the  copper  and  carbon  contacts 
became  necessary,  and — on  a  test  to  determine  time  required 
for  repairs — the  old  contacts  were  removed  and  new  ones 
inserted  in  less  than  two  minutes. 


master   controller   designed .  to   regulate   the   secondary   current 
which  energizes  the  solenoids  of  the  contactors. 

Ihe  contactor  illustrated  is  a  compact  and  strongly  construct- 
ed piece  of  apparatus,  and  is  provided  with  ;mi  exceptionally 
powerful  blow-out  magnet.  The  main-line  circuit  is  closed 
by  the  solenoid  raising  a  i)ivoted  arm  carrying  a  thick  copper 
l>latc,  to  a  point  where  contact  is  made  with  a  pair  of  stationary, 
laminated  copper  brushes.  .Arcing  on  this  contact  is  prevented 
liy  providing  an  auxiliary  copper  and  carbon  contact  in  the 
field  of  a  powerful  blow-out  magnet,  which  instantly  ex- 
tinguishes the  arc  incident  to  Ihe  breaking  of  the  circuit.     This 


Conduit    Bender. 


A  conduit  bender  of  extreme  simplicity  and  of  wide  appli- 
cation is  shown  in  the  accompanying  illustrations.  .\s  indicated 
in  Fig.  I  it  may  be  opened  to  receive  the  conduit,  and  hence  no 
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time  is  wasted  in  pushing  the  conduit  through  a  tight-fitting 
hole.  Its  construction  allows  it  to  be  used  with  the  maximum 
of  ease;  being  bolted  on  the  top  of  the  work -bench  as  seen  in 
Fig.  2.  the  workman  staniU  in  a  natural  position  and  can  ac- 


complish  the  maximum  of  work.  It  is  solidly  built,  and  i« 
practically  indestructible.  Conduit  as  large  in  diameter  as  2 
ins.  may  be  used  in  the  bender. 

This  bender  has  been  placed  on  the  market  by  the  Glaze- 
Morris  Manufacturing  Company.  r.V  .•  Hast  Long  Street. 
Columbus.  Clhio. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  IX  TRADE.— Among  the  favorabl8  develop- 
ments of  the  week  were  the  increasing  shipments  of  grain  and 
flour  for  export.  Further  evidence  of  the  increasing  demand 
for  our  cereals  was  found  in  the  weakening  of  foreign  ex- 
change and  the  reports  that  commercial  bills  against  grain  and 
cotton  arc  appearing  in  larger  volume.  The  crop  outlook,  as 
compared  with  recent  years,  is,  on  the  whole,  only  fair.  As  the 
staple  crops  are  secured  and  marketed  there  conies  improve- 
ment in  mercantile  collections  throughout  the  agricultural  dis- 
tricts, and  the  decline  in  prices  was  especially  helpful  in  stim- 
ulating export  trade.  In  the  several  leading  industries  there 
were  more  irregidar  features,  the  most  notable  of  which  was 
the  sharp  break  in  copper  prices.  At  the  close  of  the  week 
the  United  Metals  Selling  Company,  which  disposes  of  the 
product  of  the  .Amalgamated  Copper  Company,  quoted  elec- 
'rolytic  at  l6}4  cents.  This  is  a  reduction  of  I'/i  cents  from 
I  he  price  that  was  made  ten  days  previous,  when  the  cut  from 
-'2  to  i8  cents  was  made.  On  July  9  the  price  was  reduced 
from  25  cents  to  22  cents.  In  spite  of  the  latest  cut  there 
were  no  signs  that  the  consumers  were  preparing  to  buy  in  quan- 
tity, and  they  were  reported  to  be  waiting  for  a  further  reduc- 
tion of  a  cent  or  more.  Tlie  closing  prices  were  i6'4c.  for 
Lake:  l5-}4c.  for  electrolytic  and  I5^4c.  for  casting  stock.  In 
ihe  iron  industry  there  were  reports  of  further  shading  of 
prices  of  pig  iron  at  leading  markets.  Steel  billets  and  sheet 
bars  are  scarcer  and  prices  have  hardened.  Specifications  on 
all  linished  material  were  heavy  and  the  demand  for  struc- 
tural material  was  fair.  Building  material  is  slow,  despite 
increased  brying  of  lumber  at  the  West,  and  prices  tend  to 
ease.  Unilding  in  .August  showed  increased  expenditures  at  a 
majority  of  cities,  but  losses  at  large  cities  result  in  a  net 
decline  from  •  August,  1906,  and  July,  1907.  August  railway 
earnings  point  to  a  gain  of  at  least  9  per  cent  over  the  same 
month  a  year  ago.  Reports  liy  the  Agricultural  Department  as 
to  leading  crops  show  lower  conditions  and  smaller  probable 
yields  than  in  1906.  All  cereal  crops  are  below  the  ten-year 
average  and  the  output  of  cereals  this  year  is  14.4  per  cent 
liclow  that  of  1906.  Wheal  yields  promise  to  be  14  per  cent 
■smaller,  corn  I.?  per  cent  and  oats  18  per  cent  less  than  in 
KJ06.  Cotton  conditions  are  below  the  ten-year  average  and 
are  nearly  equal  to  those  of  1905  at  this  (kite.  There  are. 
However,  5,000,000  more  acres  in  cotton  this  year  than  at 
that  time.  Bnidslrcct's  reports  172  business  failures  during 
the  week  ending  Sept.  12,  against  130  in  the  previous  week  and 
164   in   the   corresponding  week   last   year. 

ELECTRIC  POWER  IN'  COTTON  MILLS.— The  develop- 
ment of  hydro-electric  power  along  the  Catawba  River  in 
South  Carolina  has  already  reached  the  point  at  which  67  cot- 
Ion  mills  arc  operated  by  electricity  generated  at  two  power 
plants  on  ihi.s  stream.  These  two  plants  have  a  capacity  of 
42,000  horse-power.  Extensions  will  be  added  within  a  year 
to  bring  that  up  to  150,000  horse-power.  .\n  outlay  of  $12,- 
ooo,oof)  is  already  planned.  The  lines  now  radiating  from  these 
power  centers  measure  2-,;^  miles  in  length.  The  qoBt  of  con- 
-iructifin  of  these  lines  ranges  from  $6,000  to  $7,000  nniile.  On 
ihe  .\"<irth  Carolina  side  of  the  line,  on  the  Yadkin  River, 
$5,000,000  are  being  spent  on  another  plant,  with  an  initial 
capacity  of  5000  horse-power  and  a  fnial  capacity  of  70,000 
liorse-powcr.  Sixteen  or  seventeen  plants  are  to  I>e  found  in 
several  Southern  States,  each  using  a  tllousaml  horse-power 
or  more.  One  of  these  companies  sells  energy  at  the  rate  of 
$20  .1   horsepower   a  year. 

EI.KCTRIC.M.  IMPf)RTS  .VXD  EXPORTS  — The  returns 
now  available  for  May  indicate  that  for  Ihc  whole  twelve 
months  the  electrical  export  trade  will  reach  a  new  high  level. 
During  May  the  exports  of  heavy  electrical  machinery  were 
$}*oo,566,  as  compared  with  $6«i,955  last  year.  For  the  eleven 
months  Ihe  total  is  $7,924,806,  as  compared  with  a  previous 
$7,229,576  and  $6,661,676  in  1905.  The  export  of  elerlric.-d  in- 
>lrunienls  has  shown  a  gratifying  increase  for  the  whole 
period,  although  May  itself   I<11  off  somewhat       The  exports  of 


tills  class  in  May  reached  $619,393,  while  in  1906  they  were 
$709,875.  But  for  the  eleven  months  they  were  $7,508,364,  as 
compared  with  $6,115,254  and  $4,490,818  in  the  periods  corre- 
sponding of  1906  and  1905.  '  For  the  eleven  months,  there- 
fore, the  total  exports  of  electrical  apparatus  has  attained  the 
respectable  figure  of  not  less  than  $15,483,170,  and  it  bids  fair 
for  the  whole  fiscal  year  to  reach  about  $17,000,000. 

THE  COLUMBIAN  ROPE  COMPANY,  Auburn,  N.  ¥., 
will  install  an  extensive  new  electric  generating  and  motor 
equipment  recently  ordered  from  Allis-Chalmers  Company, 
'  Milwaukee.  The  generator  is  to  be  a  940-kw,  6o-cycle,  three- 
phase  machine,  designed  to  operate  at  120  r.  p.  m.  Two  ,30-kw 
exciters  are  provided,  one  engine  and  the  other  motor-driven. 
The  motors,  all  of  which  are  standard  Allis-Chalmers  type, 
with  bearings  having  sealed  end  boxes  so  designed  as  to  ex 
elude  dust  and  Hying  particles  of  metal  will  be  suspended  from 
the  ceiling.  They  include  four  150-hp  for  600  r.  p.  m.,  two  100- 
hp  machines  of  the  same  speed,  and  a  20-hp  motor  with  a 
speed  of  900  r.  p.  m.  This  equipment  includes  three  40-kw 
transformers  for  use  on  the  lighting  system.  A  five-panel 
switchboard,  built  of  Vermont  blue  marble,  comprises  three 
feeder  panels,  a  generator  and  an  exciter  panel. 

STEAM  TURBINE  FOR  COTTON  illLL.— The  Cherry 
Cotton  Mills,  of  Florence,  Ala.,  have  recently  placed  a  contract 
with  Allis-Chalmers  Company,  Milwaukee,  covering  a  500-kw 
steam  turbine  and  alternator  unit,  together  with  turbo  jet  con- 
denser and  engine-driven  exciter  complete.  The  cotton  mill  in- 
dustry of  the  South,  which  has  known  such  phenomenal 
growth  in  the  past  decade,  owes  no  small  portion  of  its  suc- 
cess to  the  use  of  electricity  to  drive  its  looms  and  spindles. 
The  advantage  of  this  method  over  the  older  line-shaft  and 
belting  are  well  known,  resulting  in  saving  of  first  cost  ot 
shafting,  lower  frictional  los.ses,  saving  of  power,  labor  ;Mid 
oil,  and  the  possibility  of  easily  securing  a  clean,  well  lighied 
mill,  which  insures  the  better  health  of  operatives. 

THE  "LINOLITE"  SYSTEM  OF  LIGHTING.— In  our  is 
sue  of  June  1  appeared  a  description  of  the  "Linolile"  System 
of  Show  Window  Lighting.  This  is  an  arrangement  by  which 
windows,  show  cases,  etc.,  may  be  lighted  with  a  continuous 
"line  o'  light"  in  the  form  of  long  tubular  glow  lamps  with 
single  filaments,  placed  behind  a  continuous  reflector.  We 
are  now  advised  that  the  H.  W.  Johns-Manville  Company,  of 
New  York,  has  recently  secured  tlie  exclusive  sales  agency 
from  the  "Linolite"  Company  of  America  for  the  sale  of  this 
system   in   the   United    States   and   its   possessions. 

VERTICAL  OIL  ENGINE.- The  De  La  Vergne  Machinr 
Company,  East  138th  Street,  New  York,  is  placing  on  the  mar 
ket  a  vertical  type  of  oil  engine.  The  company  will  continue 
the  manufacture  of  the  Hornsby-.Akroyd,  four-cycle  horizontal 
oil  engine,  in  size  from  13  to  215  horse-power,  and  the  new, 
or  De  La  Vergne  two-cycle  engine  is  designed  especially  for  the 
use  of  cheap  oils,  kerosene  or  fuel  oil,  and  not  for  gas  or  gaso- 
line. No  carburetor  or  valve  motion  is  used,  the  engine  thus 
being  one  of  the  simplest  ever  {levised. 

N.WV  PURCHASES.— The  Bureau  of  Supplies  .iii.l  .\i 
counts.  Navy  Department,  Washington,  will  open  bids  Sepi. 
24  and  Oct.  I  for  electrical  supplies,  comprised  in  a  number  of 
classes,  and  including  4,^00  ft.  of  conduit,  2X)  dry  cells,  ,soo. 
Lcyden  jars,  241  bells,  10,000  carbons,  50,000  fuses,  4095 
globes  ,ind  shades,  11,700  incandescent  lamps,  4240  switches 
and  1700  lbs.  insulating  tape.  .Applications  for  schedules  of 
classes  should  be  addressed  lo  the  alx)ve-mentioned  Bureau. 

COPPER. — .A  Boston  despatch  s.ays:  Consumers  of  cop 
|)er  are  meeting  the  great  falling  off  in  new  orders  by  restrict- 
ing produclimi.  One  manufacturer  using  3.000,000  pinuuls  of 
copper  per  month  when  running  lo  full  capacity  is  restricting 
production  by  running  ihe  plant  but  hvc  days  per  week  Six 
months  ago  these   mills  were   running  nights. 

C.\T.\LOnUES     WANTED— The     lulgccombe     CompaMv, 
Cuyahoga  Falls.  Ohio,  mechanical  and  electrical  engineers,  b.i- 
ailded  electrical  conlracling  to  ils  business,  and  desires   lo  r. 
Ceive   calaiogucs   of   cleelrical   .ippliances   and    supplies. 
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THE  WEEK  IN  WALL  STREET.— Various  influences 
depressed  the  general  stock  list.  .Among  these  were  the  fur- 
ther decline  in  copper  prices  and  reports  that  the  mines  of 
the  Amalgamated  Copper  Company  might  be  closed  down. 
Heavy  liquidation  and  short  selling  with  severe  breaks  in 
Amalgamated  and  oilier  copper  stocks  also  had  a  weakening 
effect.  Favorable  developments  were  not  lacking,  how  ivcr, 
embracing  as  they  did  the  success  of  New  York  City  bond 
subscription  and  the  decision  of.  the  lower  court  in  Pennsyl- 
vania against  the  constitutionality  of  the  two-cent  fare  bill. 
Considerable  activity  developed  in  the  New  York  City  45^  per 
cent  bonds,  which  sold  up  to  103^^  in  the  market  after  the 
allotment  was  announced.  One  of  the  features  in  later  Irans- 
.iclions  was  llic  renewal  of  bearish  activity  in  the  United 
States  Steel  shares.  The  argument  in  this  connection  was  that  the 
decline  in  copper  and  other  metals  might  extend  to  the  iron 
and  steel  industries.  Some  attention  was  paid  to  the  position 
of  the  Philadelphia  market  which  in  the  latter  half  of  the 
week  became  decidedly  demoralized  with  heavy  liquidation  and 
declines  in  local  stocks,  such  as  Philadelphia  Rapid  Transit  and 
I'nilcd  Gas  Improvement.  Philadelphia  Rapid  Transit  broke 
badly,  losing  4'/.  ;  Union  Traction  lost  7>^  points  and  U.  G.  I. 
2'...  Toward  the  close  of  the  week  the  New  York  market  ex- 
perienced a  further  bearish  manipulation  with  renewed  weak- 
ness followed,  however,  by  a  sharp  rally  at  the  end.  The 
electric  and  traction  stocks  are  all  lower,  with  the  exception  of 
Metropolitan  Street  Railway,  which  recovered  some  of  its  re- 
cent losses  to  the  extent  of  3'4  points  net.  No  heavy  declines 
,ire  noted  in  the  other  stocks  of  these  classes,  the  weakness  be- 
ing probably  sympathetic.  Following  are  the  closing  quota- 
lion   of   Sept.    17: 
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Co 

Co.    pfd. 


Allis-Chalmer 
Allis-Chalmcr 
Am.  Dift  T. 
American  Locomotive.  . 
Amci,  Locomotive  pfd.. 
.\iiurii-an  Tel.  &  Cable, 
,\in.iiian  Tel.  &  Tel... 
Din.iklvn   Rapid  Transit 

l.lr.l.ic    Boat    

Boat    pfd 
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iVi 


46M 
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General  Elect 

Hudson    River  Tel — 

IntcrborouKh    Met.    com.  8 

Interborough    Met.    pfd..  25 

01        Mackay   Cos 64 

75       Mackay  Cos.   pfd 64 

OS        Marconi   Tel — 

AiVi    Metropolitan  St.  Ry 37 

"•    Y.  &  N.  J.  Tel 


Sept.  to  Sept.  ,17 
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Vcbiclc 
Wliiclc   pfd. 
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Seiit 
American  Tel.  &  Tel... 
Cumberland    Telephone.; 

Edison  Elec.   Ilium 

General  Electric    

Mass.    Elec.    Ry 

Sept 
American  Railways  .... 
Elec.  Co.  of  -America... 
Elec.  Storage  Battery. .  . 
Elec.  Stor.  Battery  pfd.. 

Sept. 


Tel ... . 

—         —        \\*estinghouse    com 

— -         —       Westingliouse    pfd 

BOSTON. 

in  Sept.  17  Sept 

06       .06'^    Mass.    Elec.    Ry.    pfd... 

02       102J6    Mexican  Telephone  .... 

.„5         —       New    England   Telcp.... 

27%     —       Western  Tel.  &  Tel 

\3  "3        West.  Tel.   &  Tel.   pfd... 

PHILADELPHIA. 
in  Sept.  17 
46".     46'/^   Phila.    Electric 

9  m    Phila.    Rapid  T 
4.1      •  4.1       Phila.    Traction 
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10  Sept. 
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00         — 
76  77 

33     •1365^ 


10  Sept.  17 
50  49ji 

—  108 

—  67 

10  Sept.  17 
7^  7M 
19M      '9% 

9Wi     88 


Sept.  10  Sept.  17 

National    Carbon    —         — • 

National   Carbon    pfd...   —        — 

Union  Traction    —         — 

Union   Traction    pfd....   —         — 


Chicago    City    Ry. 
Chicago    Edison    . 
Chicago   Subway 
Chicago   Tel.    Co. 
Metropolitan    Elec 

'Asked. 

UNITED  STATES  TELEPHONE.— The  increase  in  gross 
earnings  of  the  United  Stales  Telephone  Company  for  July  is 
small  and  the  amount  is  more  than  taken  up  in  the  increased 
expenses.  It  is  believed  that  the  action  of  the  company  in 
dispensing  with  night  rates  will  result  in  increasing  the  earn- 
ings materially  and  thai  the  report  for  September  and  the 
■  months  following  will  make  a  much  better  showing.  The 
figures,  as  compared  wilh  those  of  July,  1906,  are  as  follows: 


„  July.  >907. 

Gross  revenue    $35,498.24 

Expenses    14,400.43 

Net    revenue    $21,097.81 

Fixed  charges: 

liond  interest   $8.983.3.1 

I  lividend,    preferred    stock 1.816.00 

'lUerest  and   expenses 1,006.43 

laxcs,  leased  lines  and  contracts. 

depreciation,  etc 2,058.56 

Total   fixed   charges , $13,864.32 

Surplus . .      .......  $7,233.40 

Less   application    to   dividends   on 


Tuly 
$33,! 


906. 
..  ,  2.78 
12,883.74 


Increase. 

$1. 575-46 

1,516.69 


$21,039.04 

$58,77 

$8,983.33 
1,816.00 

389.57 

$616.86 

2,104.12 

■4556 

$•3,293.02 

$7,746.02 

$571,30 
'$5 '2,53 

S,oo6>oo 

$2,746.02 


$512.53 


UIVIDE.VDS.— Otis  Elevator  directors  have  declared  the 
regular  quarterly  dividend  of  I'/i  per  cent  on  the  preferred 
stock,  and  the  regular  semi-annual  dividend  of  l!4  pt-r  cent  on 
the  common  stock,  both  payable  Oct.  15.  The  board  of  directors 
of  the  St.  Joe  Railway,  Light,  Heat  &  Power  Company  declared 
a  regular  quarterly  dividend  of  iJ4  per  cent  on  preferred  stock, 
payable  Oct.  i.  The  directors  of  the  Cumberland  Telephone  & 
Telegraph  Company  have  declared  the  regular  quarterly  divi- 
dend of  1)4  per  cent,  payable  Oct.  I.  The  directors  of  the 
Western  Union  Telegraph  Company  have  declared  the  usual 
quarterly  dividend  of  \y^  per  cent.  The  directors  of  the  Nebraska 
Telephone  Company  have  declared  the  regular  quarterly  divi- 
dend of  1Y2  per  cent,  payable  Oct.  10.  The  directors  of  the 
Manila  Electric  Railroad  &  Lighting  Corporation  have  declared 
a  dividend  of  i  per  cent,  payable  Oct.  i. 

BOSTON  EDISON.— The  annual  report  of  the  Edison  Elec- 
tric Illuminating  Company,  of  Boston,  for  the  year  ended 
June  30,    1907,  compares  as    follows : 

_  190;-  1906. 

Gross    $4,020,620  $3,780,911 

Expenses    2.591.823  2.443.286 

^Net $i.4--8.797  $1,337,625 

Other    inc 41.340  49.256 

Total   net   $1,470,137  $1,386,881 

Interest    176.451  92,170 

Balance    $1,293,686  $1,294,711 

Dividend    1.304.283  1.148,810 

Surplus    def $10,597  $145,901 

Previous  surplus    213.409  67,508 

HYDE  PARK  ELECTRIC  LIGHT  COMPANY.— The 
Hyde  Park  Electric  Light  Company,  owned  by  the  Massa- 
chusetts Electric  Companies,  has  filed  its  annual  report  with 
the  Massachusetts  Gas  Commissioners  for  the  year  ending 
June   30,   1907,   which    compares   as    follows : 

1 907.  1 906. 

Gross  income    S 1 07. 1 76  $  1 08.265 

Expenses    70,24 1  66,025 

Net    $27,925  $42,240 

Dividends     20,125  23,000 

Surplus     $7,810  $19,240 

NORTHEASTERN  TELEPHONE  COMPANY— A  des- 
patch from  Portland,  Maine,  states  that  the  Northeastern 
Telephone  Company,  one  of  the  largest  independent  companies 
in  New  England,  is  defendant  in  an  equity  action  brought  in 
the  Supreme  Court  Sept.  9.  with  a  view  to  securing  a  receiver- 
ship. The  petition  was  filed  by  the  Portland  Trust  Company 
in  behalf  of  the  bondholders.  It  is  stated  that  the  company 
has  twice  def.iulted  its  semi-annual  payment  of  interest  on  its 
$600,000  bonds.  The  company  has  7000  subscribers  and 
operates  about  10,000  miles  of  wire,  including  300  miles  of 
long  distance  lines  in  Cumberland.  Sagadahoc,  .^ndroscogrgin, 
Oxford,  Franklin  and   Kennebec  counties. 

NORTH  GEORGIA  ELECTRIC  COMPANY.— According 
to  a  despatch  from  .Atlanta.  Ga.,  Sept.  11,  two  suits  have  been 
filed  in  the  United  States  Court  there  against  the  North 
Georgia  Electric  Company,  one  for  a  receiver  and  the  other 
that  the  company  be  adjudged  bankrupt.  The  suit  for  a  re- 
ceiver was  brought  by  John  .\.  Nesbit.  of  Zenia.  Ohio,  who 
alleges  that  the  defendant  owes  him  $5,000  on  a  promissory 
note.  The  company  has  secured  franchises  to  enter  .\tlanta. 
but  has  not  availed   itself   of   that   right. 

LONG  ACRE  LIGHT  &  POWER  COMPANY— The  De- 
partment of  Water  Supply.  Gas  and  Electricity,  New  York 
City,  has  issued  permits  ft:i  the  Long  Acre  Electric  Light 
&  Power  CoiTipany  for  the  distribution  of  its  wires  through- 
out the  borough  of  Manhattan.  The  company  will  immediately 
begin  construction  work  and  expects  to  be  able  to  supply  light 
and  power  to  the  Long  Acre  Square  district  within  sixty  days. 

WORCESTER  ELECTRIC  LIGHT  COMPANY— The  an- 
nual report  of  the  Worcester  Electric  Light  Company  filed  with 
the  Massachusetts  gas  and  electric  light  commission  shows  a 
dividend  of  8  per  cent  last  year.  The  gross  earnings  for  the  ' 
year  are  given  as  $307,532,  against  $306,019  in  1906.  a  gain  of 
$1,513.  The  gross  receipts  in  1005  were  $294459.  showing  a 
gain  in  1907  from  two  years  ago  of  $13,073. 

U.  S.  INDEPENDENT  TELEPHONE. -The  reorganiza- 
tion committee  of  the  United  Stales  Independent  Telephone 
Company  has  issued  a  statement  from  Rochester.  N.  Y.,  to  the 
effect  that  that  all  of  the  heaviest  bondholders  have  assented 
lo  the  proposed  reorganization  plans. 


Septembkr  21,  1907. 
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speed  steel.      Applications  for  proposals  should  designate  the  schedule  de- 
sired by  number.     E.  B.  Rogers,  Paymaster  General,  U.  S.  N. 


lOTHAN.  .\LA. — It  is  reported  that  R.  Tillis,  of  Montgomery,  is  inter- 
ested in  a  project  to  build  an  electric  railway  from  Geneva  to  Dothan 
via  Hartford  and  Slocomb. 

MAGNOLIA,  ARK. — The  plant  of  the  Magnolia  Ice  &  Electric  Com- 
pany was  recently  destroyed  by  fire,  causing  a  loss  of  $20,000. 

OLA,  ARK. — The  Ola  Lumber  Company  is  considering  the  question  of 
installing  an   electric  plant  to   furnish  electricitj'  for   lighting  the  town. 

BISHOP.  CAL. — Work  on  the  power  plants  and  dam  of  the  Nevada- 
California  Company  on  Bishop  Creek  is  progressing  rapidly.  The  addi- 
tions to  the  old  power  house  have  been  completed,  increasing  the  capacity 
of  the  plant  one-third.  The  company  is  constructing  a  new  power  house 
two  miles  below  the  present  plant  and  will  soon  commence  work  on  an- 
other, two  miles  above  the  old  plant.  Machinery  and  material  for  the 
plant  has  been  ordered.  The  present  plant  has  a  capacity  of  6000  horse- 
power, and  the  combined  capacity  of  the  new  plants  will  be  8000  horse- 
power. The  company  will  soon  furnish  electricity  to  operate  the  mine 
trolley  system  for  handling  ore  at  the  mine  of  the  Pittsburg  Silver  Peak 
Company,  of  Blair. 

FRESNO,  CAL. — ^The  San  Joaquin  Power  Company  is  making  arrange- 
ments to  increase  the  capacity  of  power  plant  No.  j  from  2500  to  12,500 
horse-power. 

HANFORD.  CAh. — Application  has  been  made  to  the  Board  of  Trus- 
tees by  S.   F.   Granger  for  a  street  railway  franchise. 

O.VKL.^ND,  CAL. — A.  \V.  Maltby,  of  Concord,  is  interested  in  a  proj- 
ect to  construct  an  electric  railway  from  the  terminus  of  the  Key  Route 
at  Claremont  through  the  Berkeley  Hills  to  Lafayette,  Walnut  Creek, 
Concord  and  Byron. 

OAKL.^ND,  C.-\L. — Plans  have  been  completed  by  the  Western  Power 
Company  for  the  erection  of  its  power  plant  in  this  city,  which  is  to  be 
the  main  au.\iliary  to  the  company's  power  plant  on  the  Feather  River. 
The  plans  adopted  contemplate  a  building  250  feet  long  and  100  feet  wide. 
It  is  proposed  to  install  turbine  generators  of  5000  horse-power,  besides 
thr  necessary  steam  generating  plant.  In  eight  months  the  plant  will 
supply  50,000  horse-power,  and  by  Oct.  i  50,000  horse-power  will  be  trans- 
mitted from  the  plant  at  Great  Bend  on  the  Feather  River,  a  distance  of 
140  miles.  Contracts  have  been  placed  for  turbines,  generators,  boilers 
ant'  all  other  machinery  required.  The  cost  of  the  auxiliary  plant  is  esti- 
mated at  $2,500,000. 

SAN  JOSE,  CAL. — The  National  Park  Electric  Company  has  practically 
completed  surveys  for  the  development  of  50.000  horse-power  on  the 
Toulomne  River.  The  company  contemplates  an  expenditure  of  between 
$4,000,000  and  $5,000,000  in  construction  of  power  plants  and  transmis- 
sion lines.  A.  C.  Kuhn,  Charles  J.  Kuhn,  Ralph  Hersey,  Charles  Quilty, 
of  San  Jose,  and  B.  P.  Oliver,  of  San  Francisco,  are  interested  in  the 
enterprise. 

SISSON.  CAL. — ^The  Southern  Pacific  Railroad  Company,  through  As- 
5i>.lant  Chief  Engineer  Wood,  has  announced  that  it  would  build  a  large 
dam  on  the  Klamath  River,  near  Chase's  place,  and  install  an  electrical 
power  plant  to  operate  its  trains  over  the  Siskiyou  Mountains  by  elec- 
tricity. 

VISALIA.  CAL. — The  Mount  Whitney  Company,  which  operates  in 
the  Visalia,  Tulare  and  Porterville  district,  is  planning  to  increase  the 
capacit7  of  its  1200-hp  plant  to  3200  horse-power. 

BUENA  VISTA,  COL.— It  is  reported  that  Charles  A.  Reiss,  of  New 
York,  N.  Y.,  is  interested  in  a  project  to  build  an  electric  railway  to 
reach  the  rich  mineral  district  across  the  continental  divide  west  of  Buena 
Vista,   known   as  Taylor   Park. 

NEW  HAVEN.  CONN. — Work  has  commenced  on  the  construction  of 
th<!  Shore  IJnc  Electric  Railway,  which  is  to  run  from  Stony  Creek  to 
Saybrook  The  road  is  28  miles  long  and  will  make  a  continuous  route 
from  New  Haven  to  Saybrook.  W.  C.  Jones  and  Leonard  T.  Sanders, 
of  New  London,  and  A.  W.  Spcrry.  of  New  Haven,  are  interested  in  the 
enterprise. 

NORWICH.  CONN. — The  incorporators  of  the  Norwich,-  Colchester  & 
Hartford  Traction  Company  have  organized  with  Costcllo  Lippitt  as  presi- 
dent: Lucnim  Brown,  secrclaiy.  and  Henry  W.  Tibbills,  treasurer,  of  Nor- 
wich. The  company  has  a  charter  to  construct  a  street  railway  between 
Norwich  and  Hartford  and  is  capitalized  at  $1,000,000.  The  length  of 
the  proposed  line  is  .18  miles. 

WASHINGTON.  U.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
plie«  and  Accounts,  Navy  Department,  Washington.  D.  C,  until  Sept.  24, 
to  furniih  at  the  navy  yardi  and  naval  stations  the  following  suppliea: 
Boston.  Mass..  schedule  300 — induction  motor,  etc.  Charleston,  S.  C, 
schedule  300 — motor  drive;  schedule  302 — copper  wire,  electrical  supplies, 
etc.  New  York,  N.  Y.,  schedule  296 — electrical  conductor,  leyden  jars, 
dry  cells,  receiver  sets  and  insulators:  schedule  209— junction  hoxes,  elec- 
trical conductor;  schedule  302 — electrical  conductor,  brass  and  steel  con- 
duit, interior  fittings.  Waahington,  D.  C.  schedule  299 — armature  coils, 
electrical    supplies,    etc.;    schedule    306 — sheet    copper    machine    and    high- 


ST.  .\UGUSTINE.  FLA. — The  special  committee  appointed  by  the  City 
Council  to  investigate  the  two  bids  submitted  for  lighting  the  city  is  said 
to  favor  the  bid  of  the  St.  Johns  Light  &  Power  Company  to  light  the 
city  by  electricity. 

GAINESVILLE,  GA. — Samuel  C.  Dunlap,  of  Gainesville,  has  been 
appointed  temporary  receiver  of  the  North  Georgia  Electric  Company. 
The  company  has  just  completed  a  50,000-hp  plant  on  the  Chattahoochee 
River  at  Gainesville  and  a  steel  tower  transmission  line  to  .-Xtlanta,  Ga. 
It  is  said  that  the  company  owes  more  than  $1,000,000,  and  that  it  has 
practically  ceased  all  efforts  to  develop  its  water  power.  It  is  stated  that 
$650,000  in  bonds  ate  outstanding. 

MACON,  GA.— The  Bibb  Power  Company  will  soon  begin  construction 
work  for  the  develop.nent  of  various  water  power  properties.  The  com- 
pany plans  to  develop  20.000  horse-power.  It  is  understood  that  plans 
and  specifications  have  been  completed  for  building  the  dam  on  the  Ocmul- 
gee  River.  Charles  F.  Howe  is  chief  engineer,  and  W.  J.  Massel,  presi- 
dent. 

SAVANNAH,  G.A.— Bids  will  be  received  until  Oct.  15  by  the  Com- 
missioners on  Streets  and  Lanes  (Harry  Willink,  director)  for  the  illu- 
mination of  the  streets  of  the  city  by  electric  arc  and  incandescent  lamps, 
and  also  to  supply  the  city  with  electricity  to  be  used  for  illumination, 
heat  or  power  purposes. 

BOISE,  IDAHO. — .\t  a  meedng  of  the  stockholders  of  the  Boise  & 
Idaho  Interurban  Railway  Company  held  recently  the  old  board  of  di- 
rectors was  elected.  The  company  has  decided  to  double  track  its  road 
as  far  as  Pierce  Park,  a  distance  of  about  four  miles. 

H.MLEY.  ID.\HO.— The  Cramer  Electric  Light  Company  is  making 
arrangements  to  improve  and  increase  the  capacity  of  its  plant  to  meet  the 
increasing  demands  for  electricity. 

ALTON,  ILL.— W.  Rudsill,  of  Bunker  Hill,  has  applied  to  the  Village 
Board  of  East  .Mton  for  a  franchise  to  build  a  street  railway  through  that 
place.  The  line  will  run  from  Bunker  Hill  through  Bethalto,  Oil  City  and 
East  -Alton  to  .Alton,  a  distance  of  20  miles. 

E.ARLVILLE,  ILL. — It  is  reported  that  extensive  improvements  arc 
to  be  made  to  the  local  electric  light  plant. 

JACKSONVILLE,  ILL. — The  city  is  advertising  for  bids  for  a  200-kw 
generator  and  engine,  200  arc  lamps,  four  transformers  and  arc  regulators. 
Charles  W.  Brown  is  engineer  in  charge. 

PINCKNEVVILLE.  ILL.— .A  petition  requesting  the  dissolution  of  Ihe 
Pinckneyville  Electric  Light  Company  has  been  forwarded  to  the  Secre- 
tary of  State.  The  company  has  lighted  the  streets  of  Pinckneyville  for 
more  than  ten  years,  but  after  the  destruction  of  its  power  house  by  fir  • 
it  decided  not  to  rebuild.  H.  P.  Huntsinger  and  H.  E.  Bincke  were  secre 
tary  and  president,   respectively. 

CL.AY  CITY.  IND. — -A  franchise  and  contract  for  lighting  the  city  has 
been  granted  to  B.  M.  Guirl.  of  Clay  City. 

CR.WVFORDSVILLE,  IND. — The  County  Commissioners  will  receive 
bids  until  Oct.  s  for  installing  a  lighting  plant  at  the  county  asylum.  B 
F.  Corwin  is  county  auditor. 

EV.ANSVILLE.  IND. — ^The  County  Board  has  ordered  estimates  to  be 
piepared   for   lighting   the  county  infirmary  with  electricity. 

H.ARTFORD  CITY.  IND— The  United  Telephone  Company  has  de- 
cided to  make  improvements  to  its  system  in  this  city  and  county  that 
will  entail  the  expenditure  of  thousands  of  dollars  for  material  and  equip, 
mcnt.      Several  additional  rural  lines  are  to  be  erected. 

PERU.  IND.— A  proposition  is  now  before  the  City  Council  to  sell  the 
municipal  electric  light  plant  to  a  private  corporation.  If  sold  Ihe  pur 
chasers   will    make  improvements  and   install   some  new  machinery. 

PLYMOUTH,  IND. — The  Commissioners  of  Marshall  County  have  or- 
dered an  election  to  be  held  Oct.  5  to  vote  on  a  subsidy  proposition  of 
$56,000  in  aid  of  the  construction  of  an  electric  railway  through  the 
county.     The  proposed  road  will  run  from  Logansport  to  South  Bend. 

SEELYVILLE,  IND. — Announcement  has  been  made  that  Frank 
Fauvrc,  of  Indianapolis,  is  to  establish  an  electrical  power  plant  near 
Scclyvillc. 

SEYMOUR.  IND.— Bids  will  be  received  until  Nov.  1  for  furnishing 
electricity  for  street  and  residential  lighting  and  for  power  purposes; 
also  for  furnishing  artificial  gas  for  light  and  fuel.  For  further  informs- 
tion  address  Frederick   Everhack.  cily  clerk. 

SUMMITVn.LE.  IND— The  Tn«n  Board  is  experiencing  trouble 
with  the  municipal  light  plant.  The  plant  was  erected  in  1002  and  sold 
t.)  the  town  for  $55,000.  The  town  has  operated  it  since  at  a  loss.  The 
board  has  decided  to  separate  it  from  the  water  works  operation  to  de 
lermine  Ihe  actual  earning  capacity  of  the  plant.  There  is  some  scnii 
nient   favorable  to  the  sale   .d   the   plant. 

SYRACUSE.  IND. — Plans  are  now  being  considered  for  enlarging  the 
plant  of  the  Syracuse  Power,  Light  &  Supply  Company. 
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WAKS.VW.  7Nt).— TliL-  Cily  (  nmiiil  is  ilitcriniilL'd  lo  force  the  War- 
s.iw  <;.is  &  Liglit  (V)iil|>any  lo  acLcpl  llif  terms  of  a  new  franchise  siili- 
ii:itle(l  liy  llic  city.  The  franchise  is  to  run  ^s  years  anil  re({iilales  the 
rates  as  well  as  tlic  fjuality  of  the  commodities.  The  company  is  owned 
and   controlled   I>y    Detroit   cajtitalists. 

CO.XLCATE.  I.  T.— The  plant  of  the  Coalgatc,  Lehigh  &  Philliiis  Elec- 
tric Ice  &  Tr.iction  Company  was  totally  destroyed  hy  fire  recently.  The 
plant  was  located  at  Phillips,  two  miles  south  of  Coalgatc. 

D.W'ENPORT.  IOWA, — Plans  are  lieing  made  to  construct  a  large 
water  power  plant  on  the  Mississij)pi  River  ahovc  Davenport.  F.  If. 
r.riggs    is   interested   in    the   enterprise. 

PRAIUIE  CITY.  IOWA.— The  citizens  have  voted  in  favor  of  install- 
ing  a   street   lighting   system    in   the  town. 

CLAY  CENTER,  KAN.— The  municipal  electric  lighting  plant  has 
been  completed  and  is  in  operation.  The  plant  will  be  in  charge  of  the 
City   Commission,  which  also  has  charge  of  the  water  works  system. 

P.XDUCAll,  KY.— The  Fairbanks,  Morse  &  Comiiany,  of  Louisville. 
have  submitted  a  proposition  to  the  fiscal  court  to  install  apparatus  for  a 
lighting  and   heating  plant    in   the  county  court   house tand  jail   for  $3,000. 

COVINGTON,  LA. — The  St.  Tammany  Ice  &  Manufacturing  Company 
is  making  extensive  additions  and  improvements  to  its  power  station  which, 
when  completed,  will  greatly  increase  the  capacity  of  the  jjlant.  E.  J. 
Frederick  is  secretary    and  general   manager. 

AUflUSTA,  MAINE.— The  permanent  organization  of  the  Lcwiston. 
Augusta  &  Waterville  Electric  Railway  Company  has  been  effected,  and 
the  following  officers  appointed:  John  R.  Graham,  of  Bangor,  president; 
II.  L.  Clark,  of  I'hiladeliihia.  Pa.,  vic.-presicUlit ;  I).  S.  Ilahn,  of  L.wislon. 
tleasurer. 

lIOtlLTON,  MAINE.— Tlie  stockholders  of  the  Independent  Telephone 
Company  have  voted  to  sell  all  the  lines  of  the  company  to  the  -Aroostook 
Telephone  Company,  a  corporation  controlled  by  the  New  England  Tele- 
phone &  Telegraph  Company. 

KEZAR  FALLS,  MAINE.— The  Cornish  &  Kezar  Falls  Light  &  Power 
Company  is  installing  an  additional  water  wheel  in  its  ])ower  station  to 
increase  the  capacity  of  the  ]>lant. 

CIIE.STER.  M.VSS.- .\t  a  meeting  of  the  citizens  held  recently  a  com- 
mittee was  chosen  to  i>resent  the  present  electric  light  conditions  to  the 
State  Hoard  of  Electric  Light  and  Gas  Commissioners.  The  committee 
l-.as  asked  the  commissioners  to  authorize  the  fire  district  to  install  its 
.iwn  plant  if  terms  cannot  be  made  with  E.  Leroy  Gardiner,  owner  of  the 
local  electric  plant.  Estimates  are  being  secured  to  install  a  50  or  loo- 
light  plant  in  the  Riverside  Inn.  Mr.  Packard  states  that  he  will  not 
install  a  plant  if  the  jjresent  plant  can  be  secured  or  if  the  fire  district 
installs  another   plant. 

F.M.I.  UI\ER,  MASS.— The  Hoard  of  .Mdermen  has  decided  to  author- 
ize the  Mayor  to  enter  into  a  contract  with  the  Fall  River  Electric  Light 
Company  for  lighting  the  streets  of  the  city  for  a  term  of  five  years. 
Hy  the  terms  of  the  contract  the  city  secures  a  reduction  from  30  cents  to 
j.S  cents  per  night  for  arc  lamps,  which  amounts  to  a  saving  of  about 
$13,000  a  year  over  the  contract  now  in  force.  The  company  will  replace 
the  present  arc   lighting  system   with   new   magnetite  arc  lamps, 

FRANKLIN.  MASS.— The  Woonsockot  Electric  Machine  &  Power  Com- 
pany has  submitted  a  contract  to  the  Hoard  of  Selectmen  for  lighting  the 
streets  of  the  town.  The  company  asks  for  a  five-year  contract  and 
ngree.i  to  run  transmission  lines  from  its  station  in  Woonsocket  to  Frank- 
lin, and  to  give  24-hour  service,  the  work  of  the  equipment  of  the  same 
to  be  completed  by  July  i.  190.S.  The  new  contract  is  to  be  at  pr.ictically 
the  same  rates  as  now  iiaid  by  the  town  for  lighting.  The  local  electric 
plant  will  be  discarded. 

IIOPEDALE,  MASS.— The  Milford  Electric  Light  &  Power  Company 
is  building  a  new  transformer  station  in  Ilopedale  and  will  install  two 
loo-light  self-regulating  transformers.  The  street  light  service  is  to  be 
increased  by  the  installation  of  42  additional  incandescent  lamps.  \V.  C. 
Tewksbury  is  superintendent  of  the  company. 

ORANGE,  M.ASS.- It  is  reported  that  a  leading  manuf.aclurin-'  concern 
of  this  town  has  secured  an  option  on  the  water  privilege  at  Eavlcville, 
.ibout  two  and  one-half  miles  distant,  and  plans  to  install  an  electric 
power  plant   at  that  place   to  oi)erate   its  shoj)s. 

PEAHODY,  MASS.— The  A.  C.  Lawrence  Leather  Company  is  plan- 
ning to  erect  a  large  power  station   at  its  Waters  River  plant. 

MARSHALL,  MINN.— The  contr,-ict  for  the  construction  of  the  munici- 
pal electric  lighting  plant  has  been  awarded  to  J.  G.  Robertson  &  Com- 
pany, of  St.  Paul,  Minn,  Work  on  the  construction  of  the  plant  will 
commence  at  once.  The  cciuipmcnt  of  the  plant  will  consist  of  two  2oo-kw, 
.Vphase,  60-cyclc,  2300-volt.  alternating-current  generators,  made  hy  the 
Fort  Wayne  Electric  Works;  Ideal  and  Lane  &  Hodley  engines  having  a 
c;;pacity  of  .i.*.s-hp,  and  Brownell  boilers  of  400  lip.  E.  Simmons  is 
superintendent. 

MINNEAPOLIS.  .MINN.— Hids  will  be  received  until  Sept.  J4  by  the 
H.iar.l  of  Charities  and  Corre.tiou  (Richard  Tattersfield,  secretary),  for 
the  installation  of  electric  wiring  for  the  city  workhouse.  L,  A.  Lam- 
oreau    is    the   architect. 

C.\MPHELL,  MO— A,  C,  Morse,  proprietor  of  the  Campbell  electric 
ligln  plant,  writes  that  he  is  contemplating  installing  ,t  ijukw  alternator, 
n    i^o-bp  ('nili<s  enwint.    :i    tubular   boiler   of    i  ;o    lip   :ind    .1    i,>l„n   ire   ..h.iit 


and  is  planning  to  extend  the  lines  to  Piggutt,  .\rk.,  to  furnish  electricity 
for  street   and  general   lighting  purposes. 

HER.M.VNSVILLE,  MO— The  plan!  of  the  El  Dorado  Electric  Light 
Ccmjiany.  situated  near  the  lake  caM  of  the  town,  »a«  burned  recently. 
There   was  no   insurance. 

JOPLIN,  MO.— The  Joplin-Pittsburg  Railway  Company' will  soon  plare 
contracts  for  machinery  and  equipnient  in  connection  with  the  electric 
railway  it  is  now  building  between  Joplin  and  Pittsburg,  a  distance  of  24 
miles.  The  company  is  also  planning  to  build  two  substations,  one  at 
Chitwood  and  the  other  at  -Aslnirg.   Mo.,  and  also  a  car  barn  at  Joplin. 

M.ARYVILLE,  .\IO. — The  citizens  at  an  election  held  recently,  voted  in 
f.-ivoi  of  granting  the  Maryville  Electric  Light  &  Power  Company  a  fran- 
chise for  20  years,  and  also  voted  to  authorize  the  city  to  enter  into  a 
contract  with  the  company  for  lighting  the  streets  of  the  city  for  five 
years. 

ST.  J.XMES,  MO. — The  temporary  power  house  at  the  Soldier."  Home 
was  recently  destroyed  by  fire,  causing  a  loss  of  $10,000. 

ST.  JOSEPH,  MO.— The  St.  Joseph  Railway,  Light  &  Power  Corapanr 
is  contemplating  the  construction  of  an  interurban  railway  to  Savannah. 
plans  for  which  have  been  completed. 

ST.  LOUIS,  MO. — The  Board  of  Public  Improvements,  acting  as  a  com- 
mittee to  consider  s|>ccifications  for  the  city  lighting  contract  to  be  let 
.scon,  has  agreed  to  separate  the  lighting  contract  from  the  proposition 
to  grant  a  franchise  for  commercial  lighting. 

HARVARD,  NEB.— E.  V.  Revell,  of  C.iltner,  is  installing  an  electric 
lighting  plant  in  this  place.  The  equipment  will  consist  of  two  50'hp  Olds 
pas  producer  engines  and  one  6o*kw,  6o-cycle,  jroo-volt  alternator  made 
by   the  Lincoln   Electric  Company. 

PENDER.  NEB.— M.  M,  Newman  is  planning  to  put  in  a  new  electric 
plant  in  this  place. 

TABLE  ROCK,  NEB.— The  capital  stock  of  the  Table  R.)ck  Telephone 
Company  has  been  increased  to  $20,000. 

C.\RSON,  NEV. — \Vork  will  soon  commence  on  the  transmission  Hues 
uf  the  California-Nevada  Electric  Power  Company,  which  will  extend 
f  1  om  Pickle  Meadows,  near  Bridgeport.  Cal..  to  Tonapali  and  Manhat- 
tan, a  distance  of  220  miles.  This  extension  will  include  transmission 
lines  into  Masonic,  Bodie  and  .\urora.  The  company  expects  to  be  oper- 
ating its  lines  into  Reno  and  Yerrington  within  a  >  ear. 

.ATLANTIC  CITY.  N.  J.— The  City  Council  has  granted  the  petition 
of  the  business  men  of  -Atlantic  .\vcnuc  to  light  the  streets  with  an  incan- 
descent lighting  system  from  New  Jersey  to  Florida  .Avenue,  the  cost  of 
which   is  estimated   at  $12,000. 

LINWOOD.  N.  J. — James  Parish,  borough  clerk,  writes  that  the  ordi- 
nance passed  recently  by  the  Borough  Council  contains  an  agreement  with 
the  Pleasantville  Electric  Company  to  light  the  borough  for  a  term  of 
live  years  for  $1,500  per  year.     The  contract  has  not  yet  been  signed. 

MORRISTOWN,  N.  J. — The  .Morris  &  Somerset  Electric  Company  has 
been  granted  permission  to  lay  rails  and  erect  poles  and  wires  along  the 
et.unty   roads  through   Morristown. 

CANASTOTA.  N.  Y.— The  Central  New  York  Power  Company  has 
ci  mpleted  its  plant  and  is  now  furnishing  electricity  for  lighting  the 
streets  of  Canastota  and  the  public  buildings,  and  will  extend  it*  com- 
mercial power  business  as  soon  as  warranted.  The  headquarters  of  the 
company  are  at  Utica.     Byron  E.  White  is  secretary  and  treasurer. 

FREEPORT.  N.  Y.— The  \"illagc  Board  of  Trustees  Ids  decided  to  in- 
stall an  all-night  electric  light  service,  which  was  voted  upon  by  the  tax- 
I>ayers  at   the  spring  election. 

NEW  YORK.  N.  Y.— Bids  will  be  received,  by  James  Stevenson.  Com- 
missioner of  Bridges,  until  Sept.  26.  for  the  construction  and  electrical 
equipment  oi  the  subway  station  tracks,  and  the  electrical  equiiMnenC  of 
the  elevated  railway  tracks  of  the  Williamsburg  Bridge,  over  the  Ea«t 
River,  between  the  borough  of  .Manhattan  and  Brooklyn. 

KERNSVILLE,  N.  C. — The  Crews  Manufacturing  Couipanr  is  con- 
tempKiting  installing  machinery  to  generate  electricity  for  lighting  its  miii. 

LONG  ISLAND.  N.  C— The  Long  Island  Cotton  Mills,  of  which  Os- 
borne Brown  is  president,  is  planning  to  construct  a  dam  at  Buffalo- 
Shoals  in  the  Catawba  River  and  lo  erect  a  power  plant  to  transmit  elec- 
tricity to  this  place  to  operate  its  mills.  The  jilant  will  cost  about  $jo.- 
000;  500  horse-power  will  be  developed  at  first,  which  can  lie  douMed 
when    required. 

NORTH  WILKESHORO.  N.  C— The  I0c.1l  electric  lighting  sysle.n  .- 
being   rebuilt    and   otherwise   improved. 

ST.VTESVILLE.  N.  C. — The  Turner  Mills  Company  has  awarded  a 
contract  to  Ordway  &  Sons  Company,  of  Winslon-Salera.  X.  C.  for  the 
construction  of  a  concrete  dam  at  East  Monbo.  to  develop  power  for  the 
transmission   of   electricity. 

Mc.VRTHl'R.  OHIO. — The  citizens  are  contemplating  enlarging  tlie 
inunicip.al    electric  lighting   plant. 

R.WVSON,  OHIO. — The  qucstian  of  establishing  a  municipal  eU«tric 
lighting  plant  is  now  being  considered. 

TROY.  OHIO. — Bids  will  be  received  until  Sept.  30  for  $jS.ooo  elec- 
tric lighting  bond.s.     Charles  F.   Rannalls  is  city  auditor. 

PORTL.XND.  ORE. — The  directors  of  the  Oregon  Electric  Company 
have  authorised  the  corstructien  -if  a  branch  line  from  Portland  to  Hills- 
I    ro.  for  which  surveys  have  been  locatcl    i.i,u-l.i.cv  ..M.nned.  etc 
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I  ANCASTKR.  PA— The  Lancaster,  Oxford  &  Southern  Railway  Com- 
■  ..!,.^  lias  decMcci  to  convert  its  line  from  steam  to  electricity.  Power 
I'ur  operating  the  road  will  be  obtained  from  the  plant  at  McCall  Ferry. 
W.  M.  Franklin  is  president  of  the  company. 

.STE\V.\RTSTO\\'X.  PA. — The  new  electrical  plant  at  Ebaugh's  mill 
on  the  east  branch  of  Deer  Creek,  near  Stewartstown,  is  about  completed 
and  will  be  ready  to  be  put  into  operation  in  a  short  time.  The  plant 
will  furnish  electricity  to  the  residents  of  Stewartstown,  New  Freedoni, 
Railroad  and   New   Market,    Md.      Warren    F..   Fastnacht  is   electrician. 

WOOXSOCKET,  R.  I. — The  Woonsocket  Electric  Machine  &  Power 
Company  is  making  arrangements  to  extend  its  lines  to  Franklin.  Alass., 
to  supply  the  town  with  electricity  for  street  lighting  and  for- general 
lighting  and  power  purposes.  Jt  is  said  that  the  company  is  planning  to 
enlarge  its  plant  to  almost  double  its  present  size.  George  Batchelor  is 
president    of   the    company. 

FLORENCE,  S.  C. — The  cit>-  is  considering  the  question  of  holding 
an  election  to  vote  on  the  proposition  of  issuing  $25,000  in  honds  for  the 
construction   of   an   electric  light   plant. 

\V.\RE  SHO.\LS.  S.  C. — C.  R.  Willard  &  Company,  of  .Spartanburg. 
S.  C.  have  been  awarded  the  contract  to  build  two  dams  for  hydro-elec- 
trie  power  development,  one  at  Ware  Shoals  and  the  other  at  Ilrnwn"s 
Mills,  stven  miles  from  Ware  Shoals,  the  first  to  cost  apiiroximately 
S-5.0I."  and  the  second  about  $50,000. 

CL.NRKSVILLE.  TENX. — Mayor  Xorthington  has  issued  orders  to 
C-ty  Engineer  S.  R.  .Slexander  to  remove  from  the  business  part  of  the 
city  the  poles  and  wires  of  the  Cumberland  Telephone  &  Telegraph 
Company,  in  accordance  with  the  ordinance  passed  by  the  City  Council 
last  December.  The  company  has  refused  to  comply  with  the  ordinance, 
ii'.timating  that  the   order  would  be  fought  out  in  the  courts. 

HEXDERSOX.  TEXX. — The  local  electric  light  plant,  whidi  has  not 
been  in  use  for  some  time,  has  been  purchased  by  S.  C.  Rush.  Improve- 
mints  will  be  made  to  the  plant  and  a  50  to  6o-kw  alternator,  transform- 
ers and  other  machinery  will  be  installed. 

11.\LL.\S.  TEX.— The  Dallas  Traction  Company  is  advertising  for  bids 
for  the  construction  of  the  four  substations  to  be  built  along  the  li;-e  of 
the  electric  interurban  railway  now  under  construction  between  Sherman 
and  Dallas.  The  substations  are  to  be  located  at  Dallas,  Piano.  Van 
Alstyne  .ind   Sherman. 

CROVETOX.  TEX. — The  Groveton  Light  &  Ice  Company  is  planning 
to  install  an  electric  light  plant  in  connection  with  its  ice  plant.  John  R. 
C<dlins-is  president  and  general  manager. 

OR.AXCiE,  TEX. — The  City  C.juncii  has  entered  into  a  contract  with 
the  Orange  Ice.  Light  &  Water  Company  to  operate  the  city  water  works 
sytcm  l.ir  a  term  of  20  years.  The  company  agrees  to  erect  a  standpipe 
not  less  than  90  feet  in  height  and  make  other  improvements.  All  ex- 
tensions to  the  system  are  to  he  made  at  the  expense  of  the  company  and 
peid  for  by  the  city  at  the  termination  of  the  contract.  The  Mayor  was 
also  authorized  to  make  a  contract  with  the  company  for  ten  additional 
arc  lamps  to  be  pla-:ed  on   the  streets  of  the  city. 

P.VLESTIXE,  TEX. — W.  B.  Johnson  and  George  R.  Cooke  will  soon 
apply  to  the  City  Council  for  a  franchise  to  erect  a  new  electric  light 
;ind  imwer  plant   in  this  city. 

Ml'RRAY.  I'TAII. — The  Progress  Company  of  this  place  has  filed  a 
l«lition  with  the  state  engineer  for  60  feet  of  witcr  to  be  diverted  from 
th.-  Rig  Cottonwood.  It  is  expected  to  develop  350  horse-power,  which 
<\ill   be   used  to  operate   the    Murray   electrical   system. 

SALT  LAKE  CITY,  I'TAII.— The  I'tah  Light  &  Railway  Company  has 
decided  to  relinquish  all  its  restrictions  of  the  city's  use  of  the  power 
deeded  to  the  city  by  the  company  in  Big  Cottonwood  Creek  by  the  1905 
fianchise,  provided  the  Council  will  pass  its  extension  franchise  and  also 
validate  the    190;   franchise  and  make  it  run  for  a  period  of   50  years. 

P.RISTOL,  V.\.-TEXX.— Both  municipalities  of  Bristol  have  granted 
a  franchise  to  a  new  electric  distributing  company  as  a  means  nf  putting 
into  effect  the  proposition  of  New  York  capitalists  to  spend  $5oo,ooo  in 
developing  the  Holston  River  water  power  in  order  to  supply  Bristol  with 
electricity   for  lighting   and   manufacturing   purposes. 

T.\Cr).MA.  W.\SM.— The  City  Council  has  rejected  the  bid  of  George 
Milton  Savage  for  the  building  of  the  Upper  Nisqually  River  power  plant 
at  a  crut  of  $1,7511,000.  Tie  engineers  recommend  that  the  city  imme. 
dialely  acquire  land  and  water  rights  necessary  for  the  installation  of 
the  pow.  r  plant  on  the  I'piicr  Nis<|ually.  They  recommend  the  building  of 
a  power  plant  capable  of  generating  10,000  horsepower  at  a  cost  of 
Si.W.I.HSj.  with  a  concrete-lined  tunnel  for  a  distance  of  a  mile  and  a 
half  through  the  rock  on  the  west  side  of  the  river,  in  preference  to  a 
flume   line   without   a    reservoir. 

AXTIGO,  WIS— Plans  arc  being  prepared  by  Thomas  Orhison.  of 
,\pplet'in.  engineer,  for  the  development  of  the  water  power  at  Gardiner 
on  the  Wolf  River.  It  is  said  that  from  3000  to  5000  horse-power  is 
available. 

Company  Elections. 

li.WGOR,  MAINF..— At  the  annual  meeting  of  the  Rockland,  Thoma.- 
..11  k  <  amden  Street  Railway  Company  held  recently  the  old  board  of 
direnor-  was  rr-elecled  as  follows:  George  B.  Macomber,  president:  A. 
n.  Bird,  tria.urer:  C.  B.  Macomber.  John  F.  Hill,  S.  M.  Bird.  W.  S. 
While   and   W.   T.    Cobb,    director.. 


QUITMAX,  GA. — .\t  a  meeting  of  the  stockholders  of  the  Quitman. 
X'aldosta  &  Thomasville  Electric  Railway  Company  held  recently  the 
following  directors  were  elected:  A.  C.  McLeod,  O.  K.  Jelks,  Frank 
Spain.  L.  W.  Branch,  S.  S.  Bennett,  J.  D.  Wilson,  H.  L.  Young,  R.  B. 
Vcung  and  E.  C.  Bridges.  The  directors  elected  officers  as  follows:  .\. 
C.  McLeod,  president;  H.  L.  Young,  vice-president,  and  J.  J.  Jelks,  secre- 


NeW  Industrial  Companies. 

THE  MILLER  ELECTRIC  CU.MI'.VNV.  c.i  lei  re  Haute,  Ind.,  has 
incorporated  to  establish  and  equip  a  plant  for  the  manufacture  of  elec- 
tiical  machinery  and  electrical  supplies.  Frank  B.  Miller  is  president 
and  J.   W.   Miller,  secretary. 

THE  NATIOXAL  TRADE  TAPPER  COMPANY,  of  Bangor,  Maine, 
has  been  organized  for  the  purpose  of  manufacturing  and  dealing  in 
electrical  appliances  of  all  kinds.  The  company  is  capitalized  at  $10,000 
and  the  officers  are:  Charles  L.  Snow,  president,  and  Arthur  J,  Water- 
man,  treasurer. 

THE  POWER  MACHINERY  COMPANY,  of  New  York,  N.  \'.,  has 
been  incorporated  with  a  capital  stock  of  $2,500.  The  directors  are  M. 
E     Berger.   R.   T.   WaL-^h  and  J.  IL   Crawford. 


New  Incorporations. 

DOUBLE  SPRINGS.  .ALA.- The  Winston  County  Telephone  Company 
has  been  organized  with  a  capital  stock  of  $5,000.  Dr.  C.  A.  Olivett,  of 
.\ddison,    is    president. 

CL.\YTON.  ILL. — ^The  Clayton  Farmers'  L'nion  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $1,000  by  John  W.  Wallace 
and  others. 

EL  PASO,  ILL.— The  Panola  Independent  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $525  by  Joseph  Haas.  James 
Bailey  and  others. 

IXDI.\N.\POI.IS.  IXD. — The  .-X.  P.  Fox  Specialty  Company  has  filed 
articles  of  incorporation  for  the  purpose  of  manufacturing  special  su)i- 
plies.  etc.  The  capital  is  $100,000,  and  the  directors  are  A.  P.  Fox,  V,  A. 
Smith  and  Henry  Reitz.  The  company  proposes  to  erect  and  equip  a 
plant  with   engines,  electric  appliances,  machinery,  etc. 

TERRE  H-\UTE.  IND. — The  Miller  Electric  Company  has  been  char- 
tered with  a  capital  stock  of  $10,000  by  Frank  Miller  and  others. 

SVEA  CITY".  J-\. — The  Farmers'  Central  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  S420  by  C.  H.  Giles  and  others. 

EDMOND.  K.\N. — The  Edmond  Southwestern  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $i.Soo  by  E.  -M.  Pettegrew  and 
others. 

JERSEY''  CITY'.  N.  J. — The  Fronlenac  Gas  Company  has  been  incor- 
porated with  a  capital  .'tock  of  $10,000  for  the  purpose  of  doing  gas 
and  electric  lighting  business.  The  incorporators  are  C.  X.  Jelliffc,  C. 
R.    Barlett  and  Edward  Ostrom,  Jr. 

RICEVILLE,  N.  Y'.- The  People's  Mutual  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $10000  by  Jesse  Martin  and 
others. 

HICKORY,  N.  C— The  Horseford  Power  Company  has  been  chartered 
with  a  capital  stock  of  $iJ5.ooo.  A.  A.  Sluifoid  is  interested  in  the  com- 
pany. 

WINSTON-SALE.M.  X.  C— A  charter  has  been  issued  to  the  Midway 
Telephone  Company  for  the  construction  and  operation  of  a  telephone 
line  from  Midway  to  Winston-Salem.  C.  E.  Snider  is  one  of  the  incor- 
porators. 

TOLEDO.  OHIO.— The  Citizens'  Lighting  &  Heating  Comiiany  has 
hecn  incorporated  with  a  capital  stock  of  $;oo.ooo  by  Charles  S.  Ashley. 
William  S.  Walbridge.  J.  W.  Schaufclberger.  J.  W.  McMahon  and  G.   W. 
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LOG.SX.  OKLA.— The  Logan  Telephone  Company 
pnrated  with  a  $50,000  capital  stock.  I'he  directors  arc 
J.   Thompson   and   Samuel    Smith,   all    of   Logan. 

DU  BOIS,  P.\. — .\  new  company  has  been  organiznl  under  tile  name  of 
the  United  Traction  Street  Railroad  Company,  of  which  Austin  Blakcslee 
IS  president  and  M.  I.  McCrcighl  secretary  and  treasurer.  The  electric 
railway  system  is  to  be  extended  to  Big  Run,  Steps  will  be  taken  at 
once  to  secure  the  ehaitcr,  and  the  directors  have  been  directed  to  pur- 
chase rails  .ind  supplies.  As  the  roa  1  is  now  planned  it  will  not  he  neces- 
sary to  construct  hut  about  three  miles  of  the  roa.l.  as  it  is  the  intention 
of  the  company  to  use  the  old  I!.  R.  &  P.  tracks  for  the  greater  part  of 
the    distance. 

LEXIXtiiOX.  VENN.- The  Bro.ndway  Home  Telephone  Comp.my  ha.4 
been  organized  in  this  county.  It  is  capitalized  at  ts.ooo.  .V  line  will  \<t 
tun  from  this  place  to  Juno.  The  officers  of  (he  company  are:  J.  Haw- 
thorne, iiresident;  F.  M.  Evans,  •ecrclary;  Rev.  A.  II.  Iiisco.  treasurer. 
.\n  exchange  will  be  established  in  Ixxington  anil  will  lie  in  operation 
Oct.     I. 

RO.VNOKE.  V.\.— The  Rural  Power  Company  has  been  chartered  with 
a  capital  stock  of  $5,000.  The  company  proposes  to  ilevelop  power  plants 
iu   the  cunlv.      P.    II.   IlulT  is  president. 
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BLAINE,  WASH.— The  Blaine  Wiicr  &  Power  Company  has  been  in- 
corporated with  a  capital  stock  of  $50,000  by  J.  J.  Critcs  and  others, 

EVERETT,  WASH.— The  Everett  &  Cherry  Valley  Traction  Com- 
pany has  been  organized  with  a  capital  stock  of  $1,500,000  by  J.  T.  Mc- 
Chcsncy  and  others. 

WHEELING.  W.  VA. — ^The  Intcrurban  Railway  Company  has  been 
chartered  with  a  capita!  stock  of  $  1 0.000  to  build  an  electric  railway 
from  Wheeling  to  Bethany. 

ONTARIO,  WIS.— The  Brush  Creek  Farmers'  Telephone  Company, 
Ontario,  Vernon  County,  has  been  incorporated  with  a  capital  of  $3,000 
by  I.  O.  Hoff  and  others. 

PRAIRIE  DU  SAC,  WIS. — The  Legislature  at  Madison  has  granted 
articles  of  incorporation  to  a  company  which  proposes  to  construct  a 
dam  across  the  Wisconsin  River  at  Pounds  Landing,  about  i  mile  north 
of  this  village.  Magnus  Swanson,  of  Madison;  J.  S.  Tripp,  of  Prairie 
du  Sac,  and  M.  A.  De  Vitt.  of  Chicago,  III.,  are  interested.  The  dam 
is  to  be  constructed  in  connection  with  the  power  plant  at  Kilbournc, 
and  is  to  furnish  electric  energy  for  nearby  cities  and  towns  extending 
as  far  as  Madison,  Janesvillc  and  Bcloit.  The  plant  will  have  a  capacity 
of  about  9000  kw. 

PRENTICE.  WIS.— The  Prentice  Light.  Power  &  Water  Company 
has  been  incorporated  wiili  a  capital  stock  of  $3,000  by  A.  F.  Zeigler 
and   others. 

UNITY,  WIS. — Articles  of  incorporation  have  been  filed  for  the  Strum 
Telephone  Company  by  S.  B.  Anderson  and  others.  The  company  is  cap- 
italized at  $8,000. 


Legal. 


ACTION  FOR  DAMAGES  FOR  DEATH  BY  CONTACT  WITH 
LIVE  WIRE. — In  an  action  against  the  Western  -Union  Telegraph 
Company  to  recover  damages  for  the  deatli  of  a  trimmer  in  the  employ 
of  the  Northern  Electric  Light  Company  the  following  facts  were  shown: 
An  unused  telegraph  wire,  which  it  was  alleged  belonged  to  the  defendant 
or  was  under  its  control,  fell  across  an  electric  light  feed  wire  of  the 
Northern  Electric  Light  Company.  The  telegraph  wire  had  been  con- 
nected with  a  call  box  which  had  been  removed  some  months  before  the 
accident.  The  wire  had  fallen  three  or  four  weeks  before.  One  end  of 
it  extended  down  so  near  the  pavement  that  children  reached  and  played 
with  it.  The  other  end  was  wrapped  around  an  iron  pole.  The  deceased 
was  a  trimmer  in  the  employ  of  the  electric  light  company  and  was  killed 
by  an  electric  shock  while  engaged  in  placing  carbons  in  a  lamp  attached 
to  the  pole.  It  was  held  that  the  plaintiff  was  entitled  to  recover  and 
that  a  judgment  in  his  favor  would  not  be  reversed.  Mannenhower  vs. 
Western  Union  Telegraph  Company,  Supreme  Court  of  Pennsylvania,  67 
Atl.    Rep.   207. 

ARMATURE  CORE  PATENT  LITIGATION.— The  United  States 
Circuit  Court  for  the  District  of  New  Jersey  has  filed  an  opinion  in  the 
suit  of  the  Westinghouse  Electric  &  Mfg.  Company  against  the  Prudential 
Insurance  Company  of  America,  on  Nolan  patent  No.  582,481.  granted 
May  II,  1897.  This  opinion  is  the  outcome,  after  the  hearing  of  testi- 
mony of  both  sides  and  argument  at  final  hearing,  of  a  suit  brought  by 
the  Westinghouse  Company  against  the  Prudential  Company,  charging  the 
latter  with  infringement  of  Nolan  patent  No.  582,481,  in  a  generator 
manufactured  by  the  Bullock  Electric  Manufacturing  Company,  of  Cin- 
nati,  Ohio.  The  Nolan  patent  in  suit  relates  to  a  means  for  fastening 
the  laminx  of  the  cores  of  electrical  machines  together  and  to  the  casting 
by  which  they  are  supported,  and  whereby  the  armature  can  be  readily 
taken  apart  and  put  together.  The  laminx  are  clamped  between  a  cylin- 
drical flange  at  one  end  of  the  casting  and  a  ring  fitting  over  the  other 
end  of  the  casting.  This  ring  is  held  in  place  by  a  small  fastening  ring 
interposed  between  it  and  a  small  shoulder  on  the  casting.  A  shoulder 
is  provided  upon  the  outer  face  of  the  clamping  ring  for  holding  the 
small  ring  from  flying  outward.  This  is  generally  termed  the  spring- 
ring  method  of  clamping  armature  lamin.x.  Judge  Lanning  in  this  opin- 
ion holds  that  claims  2  and  4  of  the  Nolan  patent  arc  valid  and  cover 
the  construction  found  in  the  Bullock  generator  used  by  the  Prudential 
Company. 

CONTRACT  TO  GIVE  TELEPHONE  COMPANY  EXCLUSIVE 
RIGHT  TO  MAINTAIN  TELEPHONE  EXCHANGE  IN  HOTEL  HELD 
INVALID  BECAUSE  IN  RESTRAINT  OF  TRADE.— The  Central  New 
York  Telephone  &  Telegraph  Company  entered  into  a  contract  with  the 
proprietors  of  the  Yatts  Hotel  in  Syracuse.  N.  Y.,  by  which  it  agreed  to 
install  a  telephone  exchange  in  the  hotel  with  its  appropriate  switch- 
boards, wires  and  tubing.  In  consideration  of  this  agreement  the  hotel 
proprietors  were  to  furnish  certain  space  and  accommodation  for  the 
booths  and  appliances  of  the  telephone  company,  were  to  pay  a  certain 
compensation  and  were  to  give  the  company  exclusive  right  to  place 
telephones  in  the  hotel.  The  proprietors  threatening  to  violate  this  con- 
tract by  removing  the  system  and  by  installing  therein  the  system  of  a 
rival  corporation,  an  action  was  brought  and  a  temporary  injunction  was 
obtained.  The  matter  presented  for  consideration  was  the  validity  of 
ilie  agreement  to  allow  one  telephone  company  an  exclusive  right  to  main- 
tain its  instruments  in  the  hotel  and  the  only  ground  upon  which  the 
contract  was  attacked  was  that  it  was  void  because  in  restraint  of  trade. 
It  was  held  that  the  contract  in  question  was  void  and  that  the  pro- 
prietors of  the  hotel  might  disregard  it  to  the  extent  of  negotiating  with 
any  other  telephone  company  as  they  should  see  fit.  Central  New  York 
Telephone  &  Telegraph  Company  vs.  Avcrill,  New  York  Supreme  Court, 
los  N.  Y.  Supp.  378. 


RIGHT  OF  DEFENDANT  ELECTRIC  CO.MPANY  TO  HAVE 
QUESTION  OF  LIABILITY  DETERMINED  BY  THE  JURY.— In  an 
action  for  damages  against  an  electric  company  it  was  shown  tbat  the 
plaintiff  had  been  employed  by  the  defendant  as  a  cable  splicer  or  electric 
plumber.  He  was  taken  from  his  work,  which  was  done  mainly  in  under- 
ground conduits,  and  directed  to  assist  in  the  removal  of  an  iron  pole, 
which  bad  rusted  near  the  base  and  become  unfit  for  use.  This  was  work 
with  which  he  was  not  familiar.  The  pole  had  been  inspected  and  con- 
demned as  unsafe,  but  of  this  fact  he  had  no  knowledge.  The  defects 
were  not  apparent  nor  discernible  except  by  inspection.  He  supposed 
the  pole  was  safe,  as  it  appeared  to  be,  and  from  information  received 
from  the  foreman  believed  that  it  was  to  be  replaced  by  one  of  a  differ- 
ent kind.  While  he  was  at  the  top  of  the  pole  assisting  in  the  removal 
of  a  mast  arm  the  pole  broke  a  few  inches  from  the  ground  because  it 
was  too  weak  to  sustain  the  extra  weight.  This  testimony,  although  datly 
contradicted,  made  out  a  case  that  entitled  the  plaintiff  to  go  to  the  jury, 
since  it  tended  to  show  that  there  was  a  special  risk  in  the  work  which 
was  not  patent  and  was  not  known  to  him,  but  was  known  tn  his  cm* 
ployer.  But  it  was  held  that  it  was  improper  for  the  trial  judge  to  direct 
the  jury  to  find  for  the  plaintiff  and  a  verdict  brought  in  on  such  a 
direction  was  reversed.  Crothers  vs.  Philadelphia  Electric  Company, 
Supreme   Court   of   Pennsylvania,   67   Alt.    Rep.    206. 

RIGHT  OF  FOREIGN  TELEPHONE  COMPANY  TO  EXERCISE 
THE  RIGTIT  OF  EMINENT  DOMAIN  IN  THE  .ST.-XTE  OF  MISSIS- 
SIPPI.— Section  925  of  the  1906  Mississippi  Code  provides  that  all  com- 
panies or  associations  of  persons  incorporated  or  organized  for  the  purpose 
of  constructing  telegraph  or  telephone  lines  shall  be  authorized  to  con- 
struct the  same  along  and  across  any  of  the  public  highways,  railroads, 
and  section  929  empowers  them,  for  the  purpose  of  constructing  new 
lines,  to  exercise  the  power  of  eminent  domain  as  provided  in  the  statutes 
on  that  subject.  But  section  1876.  in  the  chapter  on  eminent  domain, 
provides  that  telephone  companies  "chartered  under  the  laws  of  this 
state"  may  acquire  a  right  of  way  "across"  railroads  and  does  not  men- 
tion foreign  companies.  Counsel  for  the  Yazoo  &  Mississippi  Valley 
Railroad  Company,  along  which  the  Cumberland  Telephone  &  Telegraph 
Company  desired  to  lay  out  a  right  of  way.  argued  that,  as  section  1876 
provided  for  domestic  corporations  only,  the  Cumberland  company,  being 
the  creation  of  the  state  of  Kentucky,  had  no  power  to  proceed  by  emi- 
nent domain.  The  court  concluded,  adversely  to  this  contention,  that 
the  first  two  sections  mentioned  must  be  given  effect,  as  well  as  section 
1876,  and  that  as  those  section*,  did  not  discriminate  between  domestic 
and  foreign  companies,  the  Cumberland  company  had  the  right  to_  erect 
its  line  along  right  of  way  of  the  Yazoo  Railroad.  Cumberland  Telephone 
&  Telegraph  Company  vs.  Yazoo,  etc..  Railroad  Company.  44  So.  Rep.   166. 

ACTION  FOR  DAMAGES  BY  MOTORMAN  INJURED  BY  EXPLO- 
SION OF  THE  CONTROLLER  ON  A  STREET  CAR-— A  motorman 
who  is  injured  by  an  explosion  in  the  controller  cannot  establish  a  rig^t 
to  damages  against  the  company  by  showing  merely  that  st?ch  an  explo- 
sion occurred.  He  must  further  show  in  order  to  entitle  himself  to  dam- 
ages that  the  company  was  in  some  way  guilty  of  negligence.  The  evi- 
dence showed  that  plaintiff,  David  W.  Sills,  was  a  motorman  on  one 
of  defendant's  street  cars;  that  while  in  the  discharge  of  his  duty  on 
the  front  platform  of  the  car  there  occurred  an  explosion  of  the  con- 
troller which  was  so  violent  that  Sills  wa^  thereby  blown  or  thrown  en- 
tirely off  the  car  and  he  fell  upon  the  pavement  or  sidewalk  on  the 
bridge  over  which  the  car  was  passing  at  the  time.  He  was  uncnnsctous 
when  picked  up  and  was  found  to  have  suffcrtd  painful  injuries.  Testi 
mony  was  given  that  the  controller  wa<  one  of  the  best  on  the  market 
and  an  expert  testified  that  the  makers  of  such  machinery  have  been 
unable  to  make  it  absolutely  perfect  and  that  accidents  and  derangements 
take  place  from  time  to  time  in  spite  of  all  they  can  do.  It  was  held 
that  the  company  was  not'  required  to  furnish  its  *ervant  absolutely  safe 
appliances  or  machinery  with  which  to  work,  but  had  discharged  the  full 
measure  of  duty  toward  the  servant  when  ordinary  and  reasonable  care 
had  been  exercised  to  supply  and  maintain  safe  machinery,  tools  and 
appliances  with  which  to  do  the  work.  Beche  vs.  St.  Louis  Transit  Com- 
pany,   Supreme   Court  of   Missouri,    103    S.    W.    Rep.    1012. 

ACTION  FOR  DE.\TH  BY  CONTACT  WITH  TELEPHONE  COM- 
PANY GUY  WIRE.— In  the  case  of  Snyder  against  Mutual  Telephone 
Company,  the  usual  order  of  parties  is  reversed,  and  we  find  the  ad- 
ministrator of  an  employee  of  an  electric  light  company  bringing  suit 
against  a  telephone  company  to  recover  damages  for  the  employee's  deatli. 
alleging  that  the  same  resulted  from  contact  with  a  guy  wire  attached  to 
one  of  the  telephone  company's  poles.  .\s  a  general  rule,  the  action  is 
against  the  electric  light  company  for  the  benefit  of  the  estate  of  the 
telephone  company's  employee,  who  has  bctn  killed  as  a  result  of  coming 
in  contact  with  a  high-voltage  wire  belonging  to  the  eUctric  light  or 
power  company.  The  theory  upon  which  the  liability  ox  the  defendant 
telephone  company  was  predicated,  was  th.Tt  the  telephone  company  was 
negligent  in  having  an  uninsulated  guy  wire  connecting  the  light  com- 
pany's pole  with  the  defendant*s  own  pole  across  the  street,  with  which 
the  foot  of  the  deceased  came  in  cont.ict  \«hile  he  was  handUng  the  live 
wire  extending  from  the  converter  to  the  fuse  box.  thus  grounding  the 
light  company's  circuit  of  a  high  voltage  and  causing  instant  death.  The 
chief  contention  of  the  defense  with  reference  to  the  lineman's  contributory 
negligence  was  that  he  should  have  worn  rubier  gloves  which  were  pro- 
vided by  his  employer  for  the  handling  of  ^\l^es  charged  with  a  dangerous 
voltage.  The  testimony  for  the  plaintiff  tended  to  show  a  custom  among 
the  employees  not  to  use  such  gloves  in  cold  weather,  as  they  prevented 
the   wearer*,    from   using   their   hands   effecttxcly.   and   that   it    was   rega-ded 
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as  piopei  to  work  without  goves.  unless  they  were  working  on  a  "bad 
pole."  The  court  concluded  that  it  would  not  be  justified  in  saying  under 
tlie  evidence  that  it  was  conclusively  negligent  on  the  part  of  the  lineman 
to  work  where  he  was  at  the  time  of  the  accident,  depending  on  the  in- 
sulation afforded  by  the  dry  pole  without  wearing  rubber  gloves.  And  so 
far  as  the  telephone  company  was  concerned,  it  was  wholly  immaterial 
what  were  the  rules  of  the  light  company,  or  whether  such  rules  had  been 
observed.  The  telephone  company  offered  as  a  further  defense  that  the 
administrator  had  settled  with  the  light  company,  and.  therefore,  had  no 
cause  of  action  against  the  defendant.  It  was  shown  tliat  the  light  com- 
pany had  paid  $r.joo  to  the  administrator,  and  the  plaintiff -admitted  the 
receipt  of  that  sum  of  money,  but  averred  the  same  to  have  been  a  gift 
or  gratuity  voluntarily  paid,  without  solicitation,  and  without  any  demand 
or  claim.  The  document  which  he  signed  purported  to  accept  the  $1,200 
in  full  of  all  claims  against'  the  electric  light  company.  The  rule  is 
that  where  two  persons  are  jointh-  liable  for  the  same  negligent  act,  a 
settlement  with  one  of  them  operates  as  a  release  to  the  other.  It  was 
immaterial  whether  tlie  plaintiff  had  made  a  claim  against  the  light  com- 
pany on  account  of  the  death,  or  whether  the  manager  of  that  company 
first  approached  him.  and  suggested  the  payment  of  the  money.  The 
nutstion  was  whether  the  plaintiff  had  received  from  the  light"  company 
by  voluntary  settlement  full  compensation  of  any  demand  which  he  could 
have  made  against  the  light  company  for  the  death  of  the  lineman.  This 
he  was  held  to  have  done,  and  for  that  reason  could  not  later  bring  suit 
against  the  other  negligent  party  upon  the  same  cause  of  action.  Snyder 
vs.  Mutual  Telephone  Company.  Supreme  Court  of  Iowa.  112  N.  \V. 
Rep.   776- ^. 


Obituary. 


MK.  K.  K.  l!L.\CKMKk.  ek-ctncal  enj^nncer  fur  tlit-  1  >vs  .Moin.-s  Kdison 
Klectric  Light  Comiiany.  died  recently  from  injuries  received  Aug.  27. 
Mr.  Blackmer  had  been  with  the  above-named  company  about  10  years. 

PROF.  GEORGE  W.  PLYMPTOX.  professor  of  physical  sciences  at 
the  Polytechnic  Institute  in  Brooklyn,  died  on  Wednesday.  Sept.  11,  at  his 
summer  home  in  Tyson.  Vt..  in  his  eightieth  year.  He  was  horn  in  Walt- 
ham.  Mass.,  and  graduated  as  a  civil  engineer  from  the  Troy  Polytechnic 
Institute  in  1847.  He  was  in  the  service  of  the  Government  as  an  engi- 
neer during  the  Civil  War.  In  1851  he  became  a  professor  of  mathe- 
in?tics  in  the  New  York  State  Normal  School,  and  in  i860  held  the 
same  position  in  the  New  Jersey  Normal  School.  His  connection  with 
the  Brooklyn  Polytechnic  Institute  began  in  1863.  He  was  professor  of 
chemistry  and  toxicolog>'  for  several  years  in  the  Long  Island  College 
Hospital,  and  from  1870  till  1886  was  editor  of  Van  Nostrand's  F.ittjiuccr- 
itii/  Magazine.  He  had  been  director  of  schools  in  the  Cooper  Union 
for  thirty-eight  years.  He  was  president  of  the  Board  of  Electrical  Sub- 
ways in  Brooklyn  during  Mayor  Low's  administration  and  was  a  member 
of  the  Society  of  Civil  Engineers.  He  leaves  a  son.  Dr.  Henry  Plympton. 
a  Brooklyn  physician,  and  two  daughters.  The  interment  was  at  Troy. 
N.   Y.  ^ 


PersonaL 


.MR.  .1.  P.  JOHNSTON  has  resigned  ^i-  manager  of  the  water-tube 
boiler  department  of  the  .\tlas  Engine  Works.  Indianapolis.  Mr.  John- 
ston's present  address   is  Engineers'  Club,   New  York. 

MR.  CH.VRLES  X.  liLACK  has  been  appointed  general  manager  of  the 
L'nitcd  Railways  of  San  Francisco,  and  has  rcsigtjed  his  position  as  gen- 
eral manager  of  the  Metropolitan  Street  Railway  of  Kansas  City. 

.^H^  FRANK  B.  15 ATCHELDER  has  been  appointed  acting  superin- 
tendent of  motive  power  of  the  United  Railways  &  Electric  Company,  of 
Baltimore.  Md..  having  charge  of  the  operation  of  the  power  plants  and 
sul>*.talions. 

.MR  Ll'CIUS  T.  GIBBS  has  been  appointed  electrical  engineer  of  the 
Baltimore  &  Ohio  Railroad,  succeeding  Mr.  W.  I).  Young,  resigned.  Mr. 
Gibbs  is  brother  of  Mr.  George  Gibbs.  general  Mipcrintcndent  of  motive 
power  of  the  Pennsylvania  Railroad. 

MR.  TAMES  L.  RICHARDS,  president  of  the  subsidiary  companies 
of  the  Massachusetts  gas  companies,  has  been  elected  prcsi<lent  of  the 
subsidiary  companies  of  the  Boston  Suburban  Electric  Companie^,  to 
succeed  Mr.  Samuel  L.  Powers,  who  resigned  (n  ilevole  all  his  time  to 
th^   practice  of   law. 

MR.  F.  S.  NICHOLSON,  superintendent  of  Ihc  electrical  ilepartmcni 
of  the  Elmira  Water.  Light  &  Railroad  Company,  of  Elmira.  N.  Y..  has 
b*-rn  appointed  *u|Krintendcnt  of  the  Oswego  Electric  Lighting  Company, 
of  Onwego.  N.  Y.  Mr.  J.  W.  Cunningham  succeeds  Mr.  Nicholson  and 
ha-  already  assumed   hi"*   fjutie'^. 

MR.  L.  T.  B.  WATJ,.  of  Perth.  West  .\n*lralia.  has  become  interested 
in  coIlicr>-  development  in  West  ,\ustralia.  The  firm  of  which  he  is  the 
engineer  member — Splalt.  Wall  &  Company — has  j»urchaser|  extensive 
coal  working*  about  100  milcia  from  the  coast,  and  the  plans  for  their 
operation  involve  the  exclusive  use  of  electricity  for  power.  Mr.  Wall 
i^  a  member   of  the    A.    I.    E.    E. 

I»R.  WALTER  REICHEL,  formerly  chief  eni^ineer  of  the  railway  de 
parlmcnt  of  the  Siemens  &  Halske  Company,  and  now  professor  at  the 
Berlin  Polytechnic  University,  is  on  a  visit  lo  thi*  country  as  a  member 
of  a  Pru«sian  Governmcnl  commission,  which  will  report  on  the  subject 
of  heavy  electric  traction  as  applied  here.  The  name  of  Dr.  Reichrl  is 
well-known  in  connection  with  the  Zo«*en  high  "peed  and  higlivnliagr 
railway  le«t«. 


MR.  LEROV  P.  SAWYER,  manager  of  the  Buckeye  Electric  Com- 
pany, will  shortly  become  a  benedict,  his  engagement  to  Miss  Jessamine 
Pike  having  recently  been  announced.  The  prospective  bride  is  well 
known  in  Cleveland,  having  been  the  leading  singer  at  the  Unity  Church 
there  for  some  years.  Mr.  Sawyer  is  a  graduate  in  electrical  engineering 
from  the  L'niversity  of  Nebraska,  and  in  view  of  the  executive  ability  he 
has  shown  in  the  management  of  the  Buckeye  Electric  Company,  has 
been  placed  upon  a  number  of  the  governing  committees  of  the  National 
Electric   Lamp   Association. 


Trade  Publications. 


DIRECT  CURRENT  (.ENERATORS  of  the  belted  type  are  fully- 
discussed  in  Bulletin  No.  1094  of  the  Fort  Wayne  Electric  Works,  Fort 
Wayne,  Ind. 

ELECTRIC  HOISTS.— The  Lidgerwood  Manufacturing  Company,  96 
Liberty  Street,  New  York,  has  issued  an  illustrated  bulletin  dealing  with 
electric  hoisting  equipments  for  230  and  500  volts. 

TURBO-GENERATORS  FOR  TR.MN  LIGHTING.— Bulletin  No 
4509  of  the  General  Electric  Company  deals  with  Curtis  turbo-generators 
designed  for  mounting  either  upon  the  locomotive  or  in  the  baggage  car. 
The  bulletin  contains  a  list  showing  57  trains  upon  which  15-kw.  80-volt 
and  25-kw,    125-volt  Curtis  turbine  sets  are  now   used. 

PLUNGER  PUMPS.— The  Goulds  Manufacturing  Company.  Seneca 
Falls,  N.  v.,  has  issued  an  attractively  illustrated  booklet  dealing  with 
triplex  pumps  for  heavy  duty  driven  by  electric  motors.  The  booklet  con- 
tains illustrations  of  the  many  services  to  which  the  pumps  are  applied, 
and  shows  many  buildings  equipped  with  Goulds  pumps. 

ARC  LAMPS.— Circular  No.  iio2.\,  of  the  Westinghouse  Electric  & 
Mfg.  Company,  is  devoted  to  direct-current  multiple-circuit  arc  lamps  de- 
signed for  either  110  or  220-  The  lamps  are  of  the  direct-lift  type,  the 
pull  of  the  magnets  being  directed  upward;  and  the  mechanism  is  so 
arranged   as  to   secure   a  uniform  and  even   action  during  the  entire   lift. 

BLOWERS  .\M)  EXHAUST  F.-\NS.— Direct  connected  electric  forge 
blowers  are  discussed  fully  in  bulletin  No.  3304  of  the  Emerson  Electric 
Manufacturing  Company,  St.  Louis,  Mo.  The  motors  are  of  either  the 
direct-current  or  alternating-current  type.  Exhaust  fans  direct  connected 
to  alternating-currtnt  or  direct-current  motors  are  treated  in  bulletin  No. 
3503  of  the  same  company. 

ELECTRIC.M.  HE.\TING  DEX'ICES.— The  Lowe  Electrical  Company. 
.S4  X'esey  Street,  New  York,  in  a  12-page  pamphlet,  describes  its  line  of 
Conqueror  electric  heating  devices.  These  are  of  the  ironclad  type  iind 
interchangeable,  and  are  claimed  to  be  indestructible.  Among  the  appar- 
atus illustrated  are  laundry  irons,  disk  stoves  and  circuit  attachments  for 
electric  heating   apparatus. 

PORT-iBLE  TESTING  INSTRUMENTS.— Circular  No.  1104  of  the 
Westinghouse  Electric  &  Manufacturing  Company  deals  with  portable 
voltmeters,  miili-ammetcrs,  lamp  testers,  volt-waltmcters.  ammeters,  single- 
phase  wattmeters,  polyphase  wattmeters,  singlc-phasc  power-factor  meters, 
polyphase  power-factor  meters  and  portable  series  and  shunt  transformers 
for  use  witll  measuring  instruments. 

MILLWORK.— Under  the  title  of  "Some  .Mill  Engineering  Work." 
-Mr.  Frank  Sutton.  E.  E.,  of  91  Wall  Street.  New  York  Cit>-.  has  issued 
a  neat  pamphlet  addressed  to  mill  owners  and  giving  a  list  of  the  various 
mills,  factories  and  other  places  for  which  he  has  undertaken  the  desiKii 
and  equipment  of  their  power  plant,  sprinkler  system,  etc.  The  list  i- 
very  long  and   comprehensive   in   its  range. 

SPECI.VL-SERVICK,  DIRECT-CURRENT  MOTORS.— Constant-speed 
motors  of  the  four-pole  type  rated  at  from  2-bp  to  10-hp  and  two-polt 
motors  rated  at  from  .i6-hp  to  i-S-hp  are  discussed  fully  in  circular  No. 
1099  of  the  Westinghouse  Electric  &  Mfg.  Company.  Motors  rated  at 
from  JS-hp  to  150-hp  and  intended  for  heavy  mill  service  are  treated  at 
length  in  bulletin  No.   1144  of  the  same  company. 

ELEC"rRIC.\I.  M.VCIIINERY.- The  Seplemher  "bargain  sheet"  of  the 
Gregory  Electric  Company,  Chicago.  HI.,  contains  a  list  of  the  largest 
stock  ever  carried  by  this  company,  including  generators,  motors,  trans- 
formers, meters,  arc  lamps,  instruments  and  repair  parts.  This  stock  is 
ready  for  immediate  delivery.  The  company  will  be  pleased  to  send  a 
copy  of  the  "bargain  sheet"  lo  any  address  upon  request. 

GOODWIN  &  KINTZ  COMPANY.  Station  C,  Winsted,  Conn.,  an- 
nounces that  its  new  catalogue  No.  31  is  now  ready.  The  catalogue  con- 
tains 88  pages  and  is  the  largest  and  best  of  its  kind.  It  shows  about  250 
ditTercnt  types  of  fixtures.  This  company  is  now  making  its  own  art  glass 
shades,  and  the  m.lnufaclure  nl  dining-room  domes  is  a  new  departure  with 
it.     Several  of  these  are  shown  in  the  new  catalogue. 

PREPAY.MENT  W  .\TT-HOUR  METERS.- Flyer  No.  4083  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  which  deals  with  pre- 
payment watt-hour  meters,  contains  valuable  hints  in  the  form  of  two 
table,  showing  for  what  length  of  time  certain  numbers  of  i6cp  lamps 
can  he  operated  for  25  cent's  with  energy  at  10,  12.5  and  15  cents  per 
kw-hour.  and  how  long  certain  fan  motors  can  he  run  for  the  same  money 
with   energy   at   the   same    rale-. 

THE  (  IflC.VC.O  FUSE  WIRE  &  MANUF.VCTURING  COMPANY 
has  issued  its  calalogur  No.  10.  covering  open  and  enclosed  fuses  of  all 
the  kinils  which  it  manufacture*  It  begins  with  enclosed  fuses  and  fuse 
blocks  for  the  new  National  Electrical  Code  standard  fuses,  and  then 
lakes    up    ench.sed    fuse"    made    lo    fit    the   various    old  style    enclosed    fu- 
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blocks  which  arc  still  in  use.  The  latter  part  of  the  catalogue  is  given 
to  open-link  fuses  and  fuse  wires, 

NOVI  LAMPS.— Bulletin  No.  2  of  the  Franklin  Electric  Manufactur- 
ing Company,  Hartford.  Conn.,  is  a  handsome  specimen  of  the  printins 
art.  The  cover  design  and  particularly  the  illuminated  initials  would  be 
creditable  to  a  professed  art  publication.  The  text  is  devoted  to  a 
"preachment"  in  the  interest  of  the  Novi  lamp,  in  which  the  prospective 
purchaser  is  taken  energetically  in  hand  and  told  plain  truths  in  homely 
terms   he  cannot   misunderstand. 

STROMBERG-CARLSON  TELEPHONE  EXCHANGES.— The  Strom- 
berg-Carlson  Telephone  Manufacturing  Company  of  Rochester  N.  Y.,  has 
issued  a  thirty-two  page  pamphlet  entitled  "Lost  Time,"  describing  various 
branch  exchanges  and  equipments  of  its  system.  The  cover  is  printed 
from  a  special  design  in  four  colors  and  bronze;  the  inside  pages  are 
printed  in  three  colors,  the  illustrations  being  in  two  colors.  Headings 
and  initial   letters  are  mostly  of  special   design   made  for  the  publication. 

DOUBLEDAY-HILL  CATALOGUE.— The  Doubleday-Hill  Electric 
Company,  919  Liberty  Street,  Pittsburg,  Pa.,  is  sending  out  to  the 
trade  its  new  catalogue.  It  comprises  seven  hundred  and  twenty-five 
pages,  10x6^^  inches,  of  a  complete,  comprehensive  and  up-to-date  line  of 
electrical  material.  All  obsolete  matter  has  been  entirely  eliminated,  so 
that  nothing  but  the  latest  and  most  approved  material  can  be  found. 
Apparatus  from  loo  to  5000  volts  is  illustrated;  even  the  tantalum  lamp 
is  shown. 

SMALL  SINGLE-PHASE  MOTORS.— Bulletin  No.  3  of  the  Electric 
Supply  Company,  St.  Louis,  Mo.,  describes  a  line  of  small  motors  which 
lias  been  designed  to  meet  the  demand  for  a  small  alternating  motor 
which  can  be  operated  from  single-phase  lighting  circuits,  which  will  give 
the  same  seivice  as  direct  current  motor  of  equal  capacity  and  which 
will  require  a  minimum  of  attention  and  cause  no  disturbance  of  lamps 
in  starting.  The  design  is  such  that  from  no  load  to  full  load  there  is 
extremely  small  variation   in  speed. 

COCHRANE  HEATERS,  with  the  title,  "The  Profitable  Utilization  of 
Exhaust  Steam  as  Accomplished  with  Cochrane  Heaters,"  the  Harrison 
Safety  Boiler  Works,  of  Philadelphia,  has  issued  a  handsome  octavo 
pamphlet  of  iJ2  pages  which  thoroughly  considers  the  merits  of  open  feed- 
water  heaters  in  general,  and  of  the  Cocrane  heater  and  oil  separator  in 
particular.  The  publication  has  more  the  character  of  a  treatise  on  feed- 
water  heating  and  purification  than  of  the  usual  trade  pamphlet,  and  as 
such  will  be  found  of  interest  and  value  to  all  steam  users. 

FLAME  ARC  LAMP. — The  operating  characteristics  and  advantageous 
features  of  metallic  tlame  arc  lamps  are  discussed  in  circular  No.  1145 
of  the  Westinghouse  Electric  &  Mfg.  Company.  It  is  stated  that  the  me- 
tallic oxide  lamp  using  4  amperes  at  from  65  to  70  volts  has  an  illuminat- 
ing effect  superior  to  that  of  an  enclosed  carbon  arc  lamp  using  6.6  am- 
peres at  from  75  to  80  volts.  Moreover,  the  life  of  the  metallic  oxide  elec- 
trodes exceeds  that  of  the  carbon  electrodes  of  the  enclosed  arc  lamp.  A 
i2-in.  electrode  consisting  of  iron  oxide  in  an  iron  tube  has  an  average 
useful  life  exceeding   150  hours. 

THE  SPRAGUE  ELECTRIC  COMPANY.  New  York  City,  in  its 
new  bulletin.  "Ek-ctric  Power  in  the  Printing  and  Allied  Trades."  has 
traced  the  remarkable  progress  made  by  it  in  equipping  different 
kinds  of  printing  machinery  with  Sprague  motors.  The  list  of  printing 
establishments  given  as  having  been  supplied  covers  a  great  number  of 
concerns  in  domestic  and  foreign  countries.  This  bulletin  No.  229 
contains  74  pages,  8  x  10 '/j  inches,  and  is  filled  with  information  and 
suggestions  invaluable  to  the  pi  ogressivc  printer  and  those  having  to  de 
with  binding,  cicctrotyping  and  stereotyping  machinery. 

PRICE  LISTS.— The  trade  will  be  interested  in  the  New  Idea  Cata- 
logue of  electric  light  and  power  supplies  and  net  price  list  issued  by  the 
"Commercial"  Electrical  Supply  Company,  of  St.  Louis,  Mo.,  the  special 
features  of  which  are  as  follows:  It  contains  the  1907  Fire  Prevention 
Buieau  Rules.  The  price  list  is  made  up  with  light-faced  type  for  fac- 
tory shipment  material  and  heavy-faced  type  for  stock  shipment  material. 
On  the  front  cover  of  the  price  list  arc  two  columns  to  indicate  change  in 
prices  during  the  current  month,  one  indicating  goods  advanced,  and  tftc 
other  goods  declined.  It  also  contains  complete  information  pertaining 
to  conduit  construction.     This  book  will  be  sent  upon  request. 

ELECTRICAL  MEASURING  INSTRUMENTS.— Catalogue  No.  65  of 
the  American  Instrument  Company,  1114  Chestnut  Street,  Philadelphia,  Pa.. 
in  addition  to  describing  various  lines  of  switchbon-d  and  poatnble  volt- 
meters and  ammeters  for  direct-current  circuits,  contains  an  interesting 
discussion  of  the  constructive  details  which  render  the  instruments  excep 
tionally  accurate  and  reliable.  One  of  the  most  valuable  features  of  these 
instruments  is  found  in  the  fact  that  the  ammeters  are  provided  with  inter- 
changeable shunts.  Thus  any  shunt  of  any  rating  can  be  used  with  any 
pair  of  leads  and  any  ammeter  movement,  and  the  readings  will  be  cor- 
r^t. 

LAGONDA  VALVES. — Just  what  can  happen  when  a  steam  main 
bursts  or  a  fitting  on  the  line  breaks,  or  one  boiler  of  a  battery  gives 
way,  is  vividly  told  in  a  newly  issued  pamphlet  describing  the  Lagonda 
automatic  boiler  cut-off  valve.  The  pamphlet  also  explains  the  dangers  from 
ammonia  explosions  and  Ihc  way  in  w^jich  the  cut-off  valve  may  be  used  to 
stop  the  flow  before  enough  of  the  ammonia  gets  out  to  do  any  harm.  .\ 
number  of  interesting  tests  are  given  to  show  the  certainty  with  which 
this  type  of  automatic  valve  does  the  work  in  case  of  accident.  The  valve 
is  illustrated  in  detail  and  its  action  explained.  This  pamphlet  may  be 
had  free  by  writing  to  the  Lagonda  Manufacturing  Company,  Spring- 
field, Ohio. 


WATSON-STILLMAN  COMPANY,  New  York  City,  has  Usued  an 
admirable  catalogue  on  "Hydraulic  Pumps"  and  accessories.  It  is  in 
reality  a  selection  from  over  800  pages  of  its  printed  matter,  and  its  sec- 
tional  catalogue  No.  71-  It  contains  140  illustrated  page;,  and  emphasizes 
the  special  features  of  design  and  construction  connected  with  its  name. 
A  special  feature  of  the  design  is  the  placing  of  all  valves  above  the 
cistern  top,  where  they  may  be  examined  or  repaired  without  displacing 
any  other  parts  than  the  bonnets  over  each  one.  Provision  is  made  for 
easily  taking  up  lost  motion,  and  in  most  of  the  pumps  small  parts  are  in- 
terchangeable. In  pumps  of  small  and  medium  sizes  the  tank  or  cistern 
acts  as  the  stand  or  foundation.  Attention  is  called  to  the  fact  that  the 
pumps  arc  built  so  tliat  they  do  not  trap  air,  which  is  the  most  annoying 
feature  of  hydraulic  work. 

"ELECTROLESS"  is  the  name  of  a  new  pipe  covering,  in  regard  to 
which  the  H.  W.  Johns-Manvillc  Company,  100  William  street.  New  York 
City,  has  just  issued  a  neat  little  folder.  Electrolcss  pipe  covering  is  the 
direct  outgrowth  of  the  demand  for  a  preventive  of  electrolysis  in  under- 
ground pipes.  It  is  a  sectional  covering  of  a  specially  prepared  asbestos 
paper  in  laminated  form,  thoroughly  impregnated,  and  coated  with  a  high 
grade  water-proof  insulating  compound,  which  presents  an  effective  barrier 
'to  the  transmission  of  electric  current-  This  covering  acts  as  an  insulating 
medium  between  the  pipe  and  ground,  and.  being  made  of  indestructible 
materials,  is  permanently  durable  and  has  a  lasting  efficiency.  The  cover- 
ing is  J4  to  H  inch  thick,  and  is  furnished  in  3  feet  sections,  to  fit  various 
sizes  of  iron  and  lead  pipes.  All  longitudinal  and  abutting  joints  are 
securely  sealed  by  means  of  strips  and  insulating  cement,  which  are  fur- 
nished with  the  covering.  For  sleeve  couplings,  etc.,  a  special  sleeve  of 
Electroless  pipe  covering  is  provided. 

DECAY  OF  POLES.— The  Universal  Pole  &  Post  Preserving  Com- 
pany, of  Circleville,  Ohio,  has  issued  a  pamphlet  on  the  "Decay  of 
Poles,"  by  Dr.  Howard  Jones.  The  method  of  the  company  under  the 
patented  process  of  Mr.  H.  P.  Folsom  is  to  remove  the  earth  around 
the  pole  to  a  depth  of  about  16  inches.  Then  all  the  decayed  wood  is 
scraped  or  cut  away  with  special  tools  and  a  hole  is  bored  to  the  center 
of  the  pole  to  discover  if  the  center  is  sound.  If  the  center  of  the  pole 
is  hollow  this  is  filled  with  a  chemical  in  solution  with  water.  An 
asbestos  and  asphalt  jacket  of  special  manufacture  is  then  placed  around 
the  pole,  leaving  a  space  between  the  jacket  and  pole  of  about  one  inch. 
This  space  is  filled  with  a  composition  of  germicidal  chemicals  mixed  with 
sand,  and  the  top  is  sealed  and  a  good  finish  is  placed  upon  it  with 
cement.  The  appliance  is  more  indestructible  than  the  pole,  and  to- 
fiether  with  the  chemicals  will  protect  the  pole  for  a  period  of  many 
years.  The  chemicals  applied  to  the  pole  will  kill  the  fungi  and  destroy 
the  enzyme,  and  at  the  same  lime  will  harden  the  wood.  Poles  treated 
seven  years  ago  show  no  infection  at  the  present  time.  The  jacket  is 
so  durable  that,  at  the  end  of  a  given  number  of  years,  the  contents  can 
be  freshened  by  the  injection  into  the  space  between  the  jacket  and  pole 
occupied  by  the  sand  of  a  new  supply  of  fungicide. 

SINGLE  PHASE  INDUCTION  MOTORS.— The  general  characteristic* 
of  small  self-starting  single  phase  induction  motors  arc  fully  discussed  in 
bulletin  No.  3100  of  the  Emerson  Electric  Manufacturing  Company,  St. 
Louis,  Mo.  The  motors  described  are  started  by  the  split  phase  method, 
the  starting  coils  being  disconnected  automatically  by  centrifugal  force 
when  the  speed  has  increased  to  a  proper  value.  Bulletin  No.  311 1  deals 
with  single-phase  motors  of  .025  hp  and  .05  bp  designed  for  starting  with- 
out load.  Bulletin  No.  31 12  describes  a  .os-hp  single  pha*e  induction 
motor  that  starts  from  rtst  under  full  load  torque.  Motor*  rated  at  .10 
hp  and  .125  hp  with  a  full-load  torque  at  starting  and  intended  for  inter- 
mittent serice  are  treated  in  bulletin  No.  3i»3-  A  .i7hp  motor  capable  of 
starting  up  with  full-load  torque  is  described  in  bulletin  No.  3114-  Light- 
load  automatic-start  motors  rated  at  .125  hp  and  .17  hp  are  discussed  in 
bulletin  No.  31 15.  while  those  rated  at  the  same  value  but  intended  for 
intermittent  service  arc  dealt  with  in  bulletin  No.  31 16.  Bulletin  No.  3117 
is  devoted  to  .17-hp  and  .25-hp  motors  designed  for  starting  under  full 
load  torque.  Motors  of  the  same  type  but  rated  at  .25  hp  and  .33  hp  are 
described  in  bulletin  No.  3119.  One-half  hp  motors  of  this  type  are  de- 
scribed in  bulletins  No.  3iao  and  3121.  Bulletin  No.  3118  deals  with 
motors  rated  at  .125  hp  and  .17  hp.  designed  for  full-load  automatic  start 
and  for  intermittent  ser\-ice.  Back-geared  motors  of  .25  hp  and  .50  hp  are 
described  in  bulletin  No.  3122. 

"ELECTRIC  HEATING  AND  COOKING  DEVICES  FOR  MARINE 
USE"  is  the  title  of  a  handsome  publication  just  issued  by  the  General 
Electric  Company  as  Bulletin  No.  4523.  The  pamphlet  is  bound  in  a  neat 
cover  and  contains  illustrated  descriptions  oi  small  apparatus  particularly 
useful  in  ships*  galleys,  staterooms,  smoking  rooms,  sick  ha>-9,  etc,  .\ 
ship's  lighting  plant,  usually  of  more  than  ample  capacity  for  intermittent 
load,  offers  at  once  an  available  source  of  supply,  which,  utilized  for  cook- 
ing, heating,  etc.,  would  provide  numerous  real  and  profitable  convenience* 
with  small  increase  in  cost.  The  electric  heater  on  account  of  its  compact 
ncss.  neatness,  easy  regulation  and  simplicity  is  ideal  for  st«teroom  use- 
One  or  two  quart  water  heaters,  electric  wash  bowls  and  electric  shaving 
mugs  arc  familiar  conveniences  and  electric  flat  irons  in  sizes  from 
three  to  twenty-four  pounds  arc  supplied  for  the  laundry.  Among  special 
devices  particularly  serviceable  on  shipboard  may  be  mentioned  electric 
soldering  irons,  glue  pots,  curling  iron  heaters,  surgeon  insirunftnt  steril- 
izers, healing  pads,  cigar  lighters,  etc.  Two  distinct  forms  of  heating 
elements  are  used  by  the  Ctcneral  Electric  Company,  known  as  the  cart- 
ridge and  quartz  enamel  units.  Both  heating  units  are  practically  in- 
fusible and  indestructible  but  can  be  readily  replaced  if  damaged  by  acci 
dent.     The  company  has  taken  great  care  in  the  design  to  insure  tlie  moi4 
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-efftcient  a5iplication  of  the  heat  and  sufficient  radiating  surface  so  that 
Tnearly  all  the  devices  may  be  left  in  circuit  indefinitely  without  fear  of 
hum   out. 


business  ^otes. 

THE  ELECTRIC  CITY  PUHLISHIN.^  COMPANY.  Chicago,  has 
moved  its  offices  from  the  Edison  Building  to  the  Electric  Block,  89 
Market  Street,  where  the  entire  second  fl-ior  is  occupied  by  the  several 
•departments  of  The  Electric  City. 

THE  U.  T.  HUNGERFORD  BRASS  :.  COPPER  COM-PANY,  Pearl 
.and  Park  Streets,  New  York,  has  nearly  completed  another  warehouse  for 
storing  stock,  known  as  warehouse  >.c.  2,  at  486-492  Pearl  Street.  The 
building,  which  occupies  a  site  100  x  127  feet,  is  of  two  stories  and  base- 
ment, and  has  a  storage  capacity  of  5,000,000  pounds. 

THE  CONTINENTAL  FIBRE  CO.,  of  Newark.  Dei.,  incorporated  last 
year,  reports  such  a  demand  for  its  product  that  it  has  already  been  neces- 
sary to  double  the  capacity  of  its  plant.  These  improvements  are  now 
about  completed  and  the  usually  active  fall  trade  will  find  the  company 
equipped  to  make  immediate  deliveries  in  practically  unlimited  quantities. 
Each  of  the  incorporators  of  this  company  has  been  connected  with  the 
vulcanized  fibre  business  since  its  infancy.  To  this  experience,  together 
vnth  sufficient  capital  and  thorough  organization  offices,  the  company's 
success  is  attributed. 

THE  STANDARD  UNDERGROUND  CABLE  COMPANY  has  re- 
opened offices  in  San  Francisco,  in  the  Shreve  Building,  moving  there  from 
it's  temporary  quarters  in  Oakland.  Mr.  A.  B.  Saurman  continues  as 
Pacific  Coast  manager.  The  new  Oakland  factory  of  the  company  is  four 
times  as  large  as  the  factory  which  was  destroyed  by  fire  shortly  after 
the  earthquake  last  year.  It  is  as  nearly  fireproof  as  possible,  and  equipped 
with  new  up-to  date  machinery  for  the  manufacture  on  short  notice  of 
insulated  wires  and  cables  for  practically  any  service.  It  is  also  equipped 
with  complete  warehouse  facilities  for  handling  the  products  of  the  East- 
ern  factories  carried   in  stock   for   Coast   deliverj*. 

HESS-BRIGHT  MANUFACTURING  COMPANY.  Nineteenth  and 
Hamilton  Streets.  Philadelphia,  has  just  received  the  following  letter 
from  Giaenzer  &  Cie.,  its  French  representatives:  "We  have  the  pleasure 
to  submit  to  you  some  matter  that  will  permit  you  to  judge  of  the  last 
success  due  to  our  ball  bearing  D.W.F.  (Hess-Bright)  in  the  race  for 
'The    Emperor's    Cup'     (Kaiserpreis).      Of    the    first    ten    cars    to    arrive. 


seven  had  our  ball  bearings  D.W.F.  (HB).  These  ten  cars  belonged 
to  six  different  makers,  and  five  of  these  (Pipe,  Opel,  Isotta  Fraschini, 
Itala  and  Mercedes),  use  D.W.F.  (HB)  ball  bearings.  The  crankshaft 
of  the  Pipe  was  mounted  on  D.W.F.  (HB)  ball  bearings."  This,  it  is 
said,  but  repeats  previous  history,  as  practically  every  race  of  inter- 
national importance  has  been  run  and  won  on  HB — D.W.F,  ball  bearings. 
FRANK  B.  COOK,  of  Chicago,  reports  the  following  as  among  orders 
recently  secured  for  distributing  boards  and  protectors:  Omaha  heads 
the  list  with  6000  pairs  of  protectors;  Spokane,  Wash.,  has  an  order  in 
for  2500  pairs,  and  Edmonton.  Canada,  for  1000  pairs.  The  Tri-State 
Telephone  &  Telegraph  Company,  of  Minneapolis,  is  installing  an  addition 
of  4720  pairs  of  Cook's  protector  and  orders  have  also  been  received 
from  the  following:  Alhambra,  Cal.,  300  pairs;  Westfield,  N.  Y.,  400 
,  pairs;  Seattle.  Wash.,  800  pairs;  Lexington,  111.,  400  pairs;  Wheeling, 
W.  Va.,  310  pairs;  Oakland,  Cal., 
pairs;  Beaver  Falls.  Pa.,  1000  pa: 
Omaha  has  also  been  received,  thi 
throughout  the  entire  plant.  The 
ot  them  being  Cook's  new  porcelaii 


1000  pairs;  Nebraska  City,  Neb.,  700 
rs.  The  first  order  for  terminals  for 
IS  assuring  the  use  of  Cook  protectors 
initial  order  is  for  900  terminals,  part 
I  type  of  terminal.     Among  other  large 


01  ders  for  subscriber's  station  protectors  are  from  the  American  Union 
Telephone  Company,  New  Castle.  Pa.,  1000,  and  the  Rochester  Telephone 
Company,   Rochester,   N.   Y.,    1000. 

THE  HOLOPHANE  COMPANY  has  recently  augmented  its  sales 
force  by  the  addition  of  Mr.  Morgan  P.  Ellis  and  Mr.  Harry  P.  Struben. 
The  former  comes  from  the  Electric  Appliance  Company  of  Chicago  and 
will  travel  the  Northwestern  States.  Mr.  Struben  was,  until  lately,  con- 
nected with  the  engineering  department  of  the  Pennsylvania  Railroad 
Company,  with  headquarters  at  Baltimore.  He  will  travel  in  the  South- 
west. The  large  number  of  gas  and  electrical  engineers,  architects  and 
central  station  men  who  are  becoming  interested  in  illuminating  en^- 
neering,  and  who  call  upon  the  Holophane  Company  for  data  in  this 
branch,  has  led  to  the  engagement  of  Mr.  T.  R.  Pemberton,  in  the  position 
of  office  salesman  and  demonstrator.  The  Holophane  Company  has  a 
very  complete  demonstration  room,  in  which  the  illumination  value  of  its 
product  is  shown.  The  engineering  department  of  the  company  has  been 
increased  by  the  addition  of  Mr.  T.  R.  Rolfe,  engineer,  and  Mr.  C.  W. 
Heck,  designer.  Mr.  Heck  resigned  from  the  Safety  Car  Heating  & 
Lighting  Company  to  establish  a  department  of  special  fixture  designing 
for  the  Holophane  Company,  this  department  being  necessary  to  take 
care  of  the  growing  number  of  large  lighting  installations  being  handled 
by  the  Holophane  illuminating  engineers. 
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UNITED  STATES  PATENTS  ISSUED  SEPT.   lo,   1907. 
(Conducted  by  Rosenbaum  &  Stockbridge.  Pat.  Attys.,  41  Park  Row,  N.  Y,] 

865.367.  FLUORESCENT  ELECTRIC  LAMP;  Thomas  A.  Edison. 
Llewellyn  Park,  N.  J.  App.  filed  May  19.  1896.  Renewed  April  29, 
1902.  A  fluorescent  screen  or  surface  composed  of  tungstate  of  cal- 
cium, substantially  as  set  forth. 

865.368.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  Tustus  H. 
Entz.  Philadelphia,  Pa.  .App.  filed  Dec.  30.  1905.  Relates  to  voltage 
regulator  or  system  of  distribution  including  a  storage  battery  and 
its  complementary  booster.  The  booster  has  three  field  influencing 
coils  in  the  load  circuit,  in  the  battery  circuit  and  a  third  circuit  op- 
posing the  first-mentioned   coil. 

865,377.  AUTOMATIC  SUSPENDING  REEL  FOR  ELECTRIC  IN- 
CANDESCENT LAMPS;  John  IL  Gordon,  Snoqualmie,  Wash.  .App. 
filed  Jan.  11,  1907.  A  hollow  metallic  drum  is  journalcd  between 
depending  standards  and  has  a  spiral  spring  at  one  end  by  which  it  is 
normally  wound  up  like  a  spring  roller.  The  circuits  are  completed 
through  the  journal   bearings. 

865,379.  COMBINED  JACK  AND  RESTORING  DROP;  E.  J.  Grenier, 
Menominee.  Mich.  App.  filed  .\pril  18,  1906.  Construction  having 
sector  arm   repeatedly  movable  to  ordinal  divisions. 

865,383.  CONTROLLING  DEVICE;  Arthur  E.  Handy.  Providence.  R.  I. 
.\pp.  filed  Dec.  31,  1904.  A  sv^tcm  of  contactors  separated  by  a  single 
longitudinally  movable  rod  impelled  by  a  solenoid  and  controlled  by 
a  dash  pot. 

865,412.  ATTACHMENT  FOR  ELECTRIC  MOTOR  CONTROLLERS,; 
Albert  H.  Mathew.on.  Thompsonvillc.  Conn.  App.  filed  March  28, 
1907.  A  mechanical  arrangemint  for  the  handle  of  a  motor  controller, 
including  inclined  blades  and  balls  which  co-operate  wherewith  to 
insure  a   momentary   stoppage   at   the   notches   of   the   controller  when 


the 


•d 


865,470  PRINTING  TELEGRAPH;  John  E.  Wright,  New  York,  N.  Y. 
App.  filed  Mav  6.  1904.  Improvements  in  that  class  of  telegraph  in- 
struments which  arc  used  as  receivers,  and  which  piint  in  columns  of 
!«ucce*sive  rows  the  letters  corresponding  to  electrical  impulses  of 
definite  number  and  character  transmitted  over  the  line. 


.'<65,47i.     BREAK   ARM   FOR   ELECTRIC  WIiyNG;   Walter 
Manchester 


.\rlhur, 
App.  filed  April  5.  Too-.  .\  rigid  cast  iron 
bracket  is  clamped  to  the  cross-arm  of  the  telegraph  pole  and  has 
means  for  supporting  separate  arms  for  a  plurality  of  insulator  pins 
whereby  the  line  wires  are  secured  and  the  branch  line  connections 
established. 

865,474.  TROLLEY:  Joseph  Ashurst.  Chicago,  111.  App.  filed  March 
25.  1907.  In  place  of  Ihi  usual  trolley  wheel  nalentee  has  a  pair  of 
vertically  journalcd  roll-  with  the  flanges  at  tneir  lower  end  which 
receive  the  trolley  conductor  between   them. 

865.483.  INSULATING  COUPLING;  Guslavc  F.  Dreher,  Schenectady, 
N.  Y.  App.  filed  April  9.  ico6.  A  strain  insulator  comprising  a  T- 
shaped  casting  and  C-shaned  casting  which  interlock  together,  there 
being  provided   an   insulating  'heet  between   the  two. 

865.503.  ELECTRICAL  ACCUMULATOR;  John  Knobloch,  New  York. 
N!   Y.     App.  filed  Dec.  26.   i9'.o      An  electrical  accumulator  in  which 


the  anode  and  cathode  elements  are  built  up  of  a  plurality  of  units. 
Has  an  element  of  pervious  insulating  support,  secured  to  and  sur- 
rounding the  units  and  embracing  the  structural  portion  of  the  ele- 
ments, together  with  lateral  braces  of  insulating  material  to  support 
the  structure. 
865,516.  ELECTRIC  REGULATOR:  Frank  C.  Newell,  Wilkinsburg,  Pa. 
App.  filed  Oct.  22,  1904.  -\n  electric  regulator  comprising  a  main 
generating   circuit    having    a.  rheostat    in    series,    a    second    circuit    for 


865,503.— Electrical    .\ccumulato 


exciting  the  field  of  the  generator  and  having  one  terminal  connected 
to  the  main  circuit,  and  a  magnetically  operated  shiflabic  contact 
member  for  the  rheostat  constituting  the  other  terminal  of  the  second 
circuit. 
865,527.  HEATING  DEVICE:  .Mbert  A.  Radtkc.  Chicago,  111.  Ar.p. 
filed  Oct,  27,  1906.     A  device  for  cooking  eggs  comprising  a  chamb- 


egg   and   havinj  a 
an  be  put  in  an  electric 


of  substantially  the  size  and  for 
lining  formed  of  a  resistance  elen 
circuit  by  a  local  snap  switch. 
865,536.  SELECTOR  FOR  AUTOMATIC  TELEPHONE  EXCHANGES. 
"  (■  F.  Scrihncr,  ct  al.  App.  filed  April  10,  1905.  Renewed  July  1, 
JO06.  A  selector  roini. riving  a  number  of  connection  triminals,  a 
movable  switch,  a  ratchet  adaiited  in  its  movement  to  advance  said 
switch  into  eng.i<>eineiil  with  anv  one  of  said  terminals,  a  rotatable 
shaft    upon    which    said    ratchet    is    mounted,    a    weight    separate   from 
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Ilif  rachct  carried  l>v  the  shaft  to  give  said  rachet  inertia,  a  pawl 
adapted  tn  engage  tliL-  teeth  of  said  ratchet,  and  a  magnet  adapted 
to  rapidly  oscillate  said  pawl  to  move  the  ^aiiit  from  tooth  to  tooth 
on  said  ratchet  to  advanre  the  same  heforc  the  inertia  thereof  is 
overcome  to  allow  the-  ralthjt  to  begin  a  return   movement. 

865.567.  Kl'SE  PLUti:  Koberl  C.  Cole.  Hartford.  Conn.  App.  filed 
Atarcli  4.  1907.  A  fuse  jilug  having  a  tubular  conducting  shell  with 
one  end  formed  f.<r  contact  witii  a  -ockil  lerininal  and  the  other  end 
formed  of  reduced  diameter  anil  adapted  In  receive  the  terminal  ot  a 
cartridge  fuse,  in  combination  wilh  an  insulating  covering  surround- 
ing  said   portion   of    reduced   diameter. 

865,588.  Kl.iCCTRIC  SWITCH;  Edward  M,  Hewlett  and  Theodore  E. 
Button,  .Schenectarly.  N.  Y.  .\pp.  filed  Xov.  19.  iqoj.  Relates  t< 
switches  for  handling  large  electric  currents  and  provides  meaii!' 
which  will  res|>on<l  effectively  to  a  controller  device  located  at  a  dis- 
tant point  from  the  point  of  installation  of  the  switching  member, 
and  connected  thereto  by  a  pilot  circuit. 

865,604.  TARGET;  .August  C.  Meyer,  Worcester,  Mass.  .\pp.  filed  Jan. 
4,  1906.  A  target  of  the  type  having  annunciator  mechanism  in 
which    (he   correctness   of   the    aim    of   a   firearm    is    indicated    without 
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actually  discharging  the  firearm.  Includes  a  plurality  of  shutters  with 
lever   connections,    operating   magnets. 

;,6o6.  INSUL.VriNX.  MATERI.M.  AXO  METHOD  OF  PRODUC- 
ING THE  SAME:  Charles  I..  Norton.  Manchester.  Mass.  App.  filed 
Feb.  2^,  1907.  The  process  which  consists  in  impregnating  a  porous 
body  containing  a  free  oxidizing  agent,  with  a  liquefiable.  oxidizable 
hydrocarbon. 

;.6o8.  PROCES.S  OF  BAKING  C.XRBON  ELECTRODES  .\ND 
IIE.\TING  1!Y  ELECTRICITY  AND  COMBl'STION;  E.  F.  Price. 
Niagara  I-'alls,  N.  ^'.  .\pp.  filetl  .April  22.  1905.  The  process  of 
baking  carbon  clectro<les.  which  consists  in  initially  heating  the  elec- 
trodes and  a  resistance  conductoi-  or  conductors  by  combustion,  aild 
heating  the  hot  electrodes  to  a  higher  current  by  passing  an  electric 
current   through    said   coiuJuctor   or   conductors,    as   set    forth. 

;.6o9.  PROCESS  OF  SMELTING  REFRACTORY  ORES  AND 
PRODUCING  LOW  CARBON  FERRO  ALLOYS;  Edgar  F.  Price. 
Niagara  Falls,  N.  Y.  -App.  filed  Nov.  14.  1905.  Process  designed 
for  the  production  of  fcrrochromium  and  similar  alloys,  using  ferro- 
silicon    as   a    reducing   agent. 

;.6i;.  INDUCTION  MOTOR;  C.  P.  Steinmetz,  Schenectady,  N.  \'. 
-App.  filed  .Vug.  7.  1905.  In  an  induction  motor,  a  secondary  winding 
comprising  hollow  conductors  of  high  resistance,  a  pipe  connection 
from  one  end  of  said  conductors  to  a  fluid  reservoir,  and  a  pipe  con- 
nection   from   the   other   end  of   said   conductors  to  a  suction    pump. 

i,6i8.  PRODUCTION  OF  NITROUS  COMPOUNDS;  C.  P.  Stein- 
metz. Schenectady.  N.  Y.  .App.  filed  .\pril  jo,  1907.  The  process  of 
producing  nitrous  compounds,  which  consists  in  rotating  a  deflected 
electric  arc   within   a  current  of  air. 

5,638.  TIIERMOST.AT-:  Harry  G.  Geissingcr,  New  Y6rk,  N.  Y.  App. 
filed  July    16.    1006.      .\  thermostat    having  a   number  of  strips  of  dif- 


I    Producing 


fereni  materials  riveted  together  and  located  within  a  heating  coil, 
so  as  to  be  deflected,  and  close  an  alarm  circuit  in  case  of  excessive 
current  in  the  coil.  The  strip  of  thermal  element  has  s))ecial  features 
of    construction. 

S65.648.  ELECTROLYSIS  OK  FUSED  SALTS;  Franz  von  Kugelgcn 
ami  Ge'irge  O.  Seward,  liolcomhs  Rock.  Va.  .App.  filed  May  26. 
1905.  Process  consisting  in  regulating  the  electrolysis  so  that  the 
secondary  reaction  lu-lween  the  earth  alkali  metal  anil  magnesium 
Huoriil   is   partially   completed   .so   that    the   desired  alloy   is  obtained, 

.>i65,687.  PROCESS  OF  M.\KINC,  NICKEL  FILMS.  Thomas  .\.  Edi- 
son. Llewellyn  Park,  N.  J.  .\pi».  fileil  Jan.  10,  1907.  The  process  for 
making  films  of  metallic  nickel  which  consists  in  depositing  upon  a 
suitable  cathotle  nllernatinK  films  of  copper  and  nickel,  in  then  striji- 
ping  the  coinposile  sheet  from  the  cattiodc,  and  in  finally  dissolving 
the  copper  in  an  ammoniacal  copper  sulphate  solution. 


R65.688.  PROCESS  OF  .MAKINf;  METALLIC  FILMS  OR  FLAKES; 
Thomas  -A.  Edison,  Llewellyn  Park.  N.  J.  App.  filed  Jan.  19.  1907. 
The  process  of  electroplating,  which  consists  in  chemically  depositing 
metal  on  a  suitable  cathode,  in  electroplating  a  metal  on  the  deposit  so 
formed,  and  in  mechanically  removing  the  said  deposits  from  the 
cathode. 

865.607.  I.VSUL.VrOR;  Robert  E.  Henderson  and  John  N.  King.  Lot 
-Angeles.  Cal.  .\i.p.  filed  May  16.  1906.  Form  of  insulator  of  sub- 
stantially the  ordinary  outlines  except  that  it  is  thicker  on  one 
side  than  the  other  and  has  a  diagonal  slot  to  receive  the  circuit  wire. 

865.70..  ALTERNATE  CURRENT  GENER.\TOR  AND  .MOTOR;  A. 
Heyland.  Brussels.  Belgium.  .\pp.  filed  June  9.  190.1.  In  an  alter- 
nating current  dynamo  electric  machine,  the  combination  with  rela- 
tively movable  windings,  of  a  commutator  connected  to  one  of  said 
windings,  brushes  bearing  upon  said  commutator,  a  circuit  having  a 
sensibly  constant  potential  impressed  upon  it  connected  to  certain 
of  said  brushes,  and  a  circuit  carrying  current  proj>ortional  to  the 
current  in  the  other  of  said  windings  also  connected  to  Ceruin  of 
said  brushes. 

865,707.  SELF-SUSTAINED  FIELD  .M.AGNET  COIL;  Elbert  W.  Jod- 
rey,  Lynn.  Mass.  .App.  filed  Dec.  .28.  1906.  The  method  of  pro- 
ducing a  self-sustained  universally  wound  wire  coil  which  consists  in 
windinp  a  few  layers,  securing  a  strip  of  |iaper  about  said  layers,  and 
then  winding  on  the  remaining  layers. 

865. 7J0.  CO.XTROLLING  SYSTEM  FOR  R.MLWAYS;  Max  Traut- 
mann.  Dresden,  (iermanv.  App.  filed  March  zt.  1907.  Railway  sys- 
tem in  which  a  series  of^  conductors  are  divided  into  two  groups  cor- 
responding to  the  number  of  passing  trains,  which  conductors  lead 
from  the  lines  to  indicators,  and  at  the  place  to  be  controlled  are  put 
in  circuit  by  suitable  line  contacts  operated  by  the  passing  train.s. 

H('-^.7.\2.  DYNA.MO  OR  THE  LIKE;  Charles  A.  Vandervell.  London. 
nd    William    II.    W.    Proctor,    Coventrj-.    England.      App.    filed   March 


lil   having  a  variable  inductance  is  controlled  "by 
Particularly    adapted    for    ignition    systems 


II.  Powell.  Norwoo<^ 
owell.  Norwood,  Ohio. 
II.  Powell.  Korwoo<L 
H.  Powell.  Norwood. 
H.  Powell.  Norwood,  Ohio. 


J.   Richards.   Norwood. 


A  choke 
a  centrifugal  devi 
explosion   engines. 

865,771.  ELECTRIC  SIGNAL  BELL:  Harold  W.  Eden.  Detroit.  .Mich. 
,\pp.  filed  July  18,  1906.  Details  of  construction  of  an  electric  l>ell 
composed  entirely  of  sheet  melal   parts. 

n6;,7Si.  ELECTRIC  RAILW.SY  SIGNALING  DEN  HE;  Edward  I:. 
Howell.  TJutte,  Mont.  .\pp.  filed  June  J5.  1906.  Signaling  device 
for  electric  trains  in  which  a  signal  is  automatically  produced  in 
two  trains  when  they  approach  each  oth^-r  within  a  preiletermined  dis- 
tance.     Has  fpecial   trolleys  with  circuit  connections  to   the  train 

865.811.  SYSTEM  OF  MOTOR  CONTROL:  William  II.  Powell.  Nor- 
wood. Ohio.  .App.  filed  .\pril  16.  1906.  The  series  including  this 
patent  and  the  following  eleven  patents  relates  to  various  features  of 
motor  control  systems  and  methods.  Covers  separate  motor  installa- 
tions,   and   systems   having   a    special    generator. 

865.812.  MOTOR-CONTROL  SYSTEM;  W.  H.  Powell.  Norwood  Ohio. 
.-\pp.    filed    .April    16.    1906. 

865.813.  METHOD  .\ND  .ME.\NS  FOR  CONTROLLING  ELECTRIC 
MOTORS:  W.   II.   Powell.   Norwood.  Ohio.     App.   filed  June  30.   1906. 

865.814.  MOTOR-CONTROL  SYSTE.M;  W.  II.  Powell.  Norwood,  Ohio. 
.\pp.  filed  Jul  J  27,   1906. 

865.815.  SYSTE.M   OF   MOTOR   CONTROL: 
Ohio.     App.  filed   Sept.  29.    1906. 

865.816.  MOTOR-CONTROL  SYSTE.M;  W.   I 
.App.   filed  July  30.   1906. 

865.817.  SYSTEM   OF   MOTOR   CONTROL: 
Ohio.      App.   filed   Dec.    19.    1906. 

865.818.  SYSTEM   OF  MOTOR   CONTROL; 
Ohio.     -App.  filed  Jan.  28.   1907 

865.819.  MOTOR-CONTROL  SYSTEM: 
App.  filed  Jan.  28,   1907. 

865.820.  -MOTOR-CONTROL  SYSTEM:  W.  I.  Richards.  Norwood.  Ohii 
.App.   filed    .March   25.    1907. 

565.821.  SY'STEM  OF  MOTOR  CONTROL 
Ohio.     -Ap]>.   filed   March    1.    1907. 

865.822.  METHOD  OF  AND  MEANS  FOR  CONTROLLING  ELEC- 
TRIC MOTORS:  L.  E.  Bogen,  Cincinnati.  Ohio.  .\pp.  filed  May  27. 
1907. 

865.830.  CIGAR  LIGHTER:  Clark  D.  Vaughn,  Philadelphia,  Pa.  .Vfip. 
hied  -April  9.  1907.  Cigar  lighter  having  a  fluid  tank  or  receptacle 
and  a  sparkcr  iiivotally  mounted  thereon  and  means  for  closing  an 
electric  circuit  including  a  wick  in  said  receptacle  and  breaking  said 
circuit  and  extinguishing  the  flame  of  said   wick. 

865.848.  AUTO.M.VTIC  S1GN.\LING  APPAR.XTUS:  James  S.  .Vnder- 
son.  .Ames.  .Xeh.  .\pp.  filetl  May  20.  1907.  A  locomotive  is  provided 
with  a  pair  of  longitudinal  bars'or  conductors  extendinj;  from  end  to 
end  at  a  point  above  the  same  and  which  contact  wuh  depending 
plates  above  the  track. 

865,866.  BLOCK  SIGNAL;  Pierre  I.  Chandeysson.  St-  Louis.  Mo.  App. 
filed  Dec.  23.  1905.  .\  semaphore  comjirising  an  arm  or  blade  movable 
into  three  positions  and  operated  by  an  elc-ctric  motor  having  a  mag- 
netic clutch    to   control    the   positions  of   such   semaphore   arm. 

865.879.  ELECTRIC  CONT.St  T  RAIL;  Ed.  W.  Farnham.  Chicago.  111. 
App.  filed  lulv  17.  1905.  .\rr.ingement  for  increasing  the  conductivity 
ot  third-rails  while  reducing  their  weight.  The  third-rail  is  made  of 
U-shaped  cross-section  having  a  cable  enclosed  therein. 

865.907.  COIL  FOR  ELECTRICAL  PURPOSES:  Elbert  W.  Jodrev. 
I.vnn.  .Mass.  .\pp.  filed  Oct.  26.  looj.  Has  a  tubular  support  formed 
of  insulating  material  and  a  pair  of  coils  wound  uiK>n  said  support 
with  their  adjacent  ends  separated  by  a  space,  and  a  conductor  con- 
necting the  terminals  of  said  coils,  said  conductor  heing  embedded 
in   said  support. 

TELEPHONE  RECEIVER:  E.  J-  guinby.  Portland.  Maine 
\pp.  filed  Nov.  .-2.  1905.  .\  telephone  receiver  consisting  of  a  hollow 
melal  easing  flared  at  its  outer  end.  an  insulating  bushing  secured 
within  such  flaring  portion  and  formed  with  an  internal  rabliet  in  its 
outer  end.  the  rim  of  said  rabbet  being  flared  internally,  the  magnet, 
a  magnet  head  supporting  the  same  and  scateil  within  said  rabbet,  the 
peripherv  of  said  liead  being  flared  to  corres|x>nd  with  the  flare*  of 
said  rin'i;  and  means  connecting  the  head  and  hushing  for  forcing 
said  head  into  seated  |M»sition. 

jTo.  CONTROLLER  F<1R  EI.EcTRIl"  MOTORS:  I  harles  S.  Ijce. 
Troy,  N.  A'.  -Vpp.  filed  June  4.  1006.  IVsign  of  controller  doing 
away  with  ordinary  form  of  magnetic  blowout  employed  in  connec 
tion  with  the  contact  cylinders..  The  controller  is  sparkless  during 
the  .ict  of  shutting  off  the  power,  and  furthermore  so  arranged  that 
the  oi>erator  must  successivclv  engage  the  contacts  of  the  controller 
III  operate  the  same. 
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The  Colorado    Convention. 

The  Colorado  Electric  Light,  Power  &  Railway  Association 
took  up  in  its  convention  last  week  many  problems  of  interest 
to  central-station  and  power-transmission  men  the  country 
over,  as  well  as  some  special  Colorado  problems.  Among  the 
latter  the  "Colorado  brand"  of  lightning  came  in  for  its  share 
of  attention.  The  mountain  and  foot-hill  regions  of  Colorado 
have  been  recognized  as  badly  afflicted  in  this  respect  ever 
since  electric  circuits  were  strung  in  that  country.  As  Presi- 
dent Tripp  indicated  in  his  address,  Colorado  is  fast  becoming 
;i  state  of  big  power  companies  and  transmission  lines.  It  has 
had  notable  examples  for  some  years  of  both  water-power 
plants  and  steam  plants  located  at  the  coal  mines,  and  is  soon 
to  have  still  more  notable  examples.  The  Central  Colorado 
Power  Company  is  engaged  on  some  mammoth  water-power 
development  work  and  on  plans  for  very  long  distance  trans- 
missions on  steel-tower  lines  over  mountain  ranges  at  90,00c 
volts.  The  plant  of  the  Northern  Colorado  Power  Company, 
which  the  convention  visited  in  a  body,  is  a  good  example  of  a 
type  of  plant  much  talked  about  but  seldom  built,  namely,  one 
located  at  the  mov.th  of  a  coal  mine.  Not  the  least  interesting 
feature  of  this  latter  plant  as  far  as  many  small  companies 
are  concerned,  is  the  plan  to  run,  below  the  transmission  line, 
for  its  entire  length,  a  2300-volt  line  for  farmers  and  other 
small  power  users. 


In  the  commercial  and  business  building  end  of  central 
station  work  the  Colorado  convention  is  fortunate  in  having 
in  its  membership  the  Denver  Company  which  always  has 
something  interesting  going  on  in  revenue-increasing  methods, 
and  does  not  seem  by  any  means  10  have  reached  the  saturation 
point  in  its  territory.  Considerable  convention  time  was  given 
to  commercial  topics,  and  one  evening  was  devoted  to  the 
incandescent  lamp  outlook.  Owing  to  the  distance  of  Denver, 
it  has  been  impossible  to  get  more  than  an  outline  of  the  work 
done  by  the  convention  in  this  issue,  but  further  reports  prop- 
erly classified  for  convenient  reading  and  reference  will  .ippcar 
in  later  issues,  and  will  be  found  full  of  meat. 


Calculation  of  Wire  Spans. 

The  determination  of  the  proper  span  data  for  a  trans- 
mission line  is  not  a  matter  of  easy  calculation  if  the  efTcci  of 
all  the  factors  entering  arc  to  be  rigorously  taken  into  accnint. 
owing  to  tlie  complication  of  the  formulas.  And  since  the 
building  of  such  lines  has  become  a  branch  of  engineering 
instead  of  merely  lineman's  work,  as  was  too  often  the  case  in 
the  past,  it  is  desirable  to  have  the  technics  of  the  subject 
placed  in  a  condition  similar  to  that  of  other  branche>  of 
engineering.  In  our  issue  of  Jan.  12,  of  this  year,  an  article 
by  Dr.  Harold  Render  presented  a  relatively  simple  formula 
for  the  relations  between  dcllcclion,  tension  and  temperature  in 
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wire  spans,  based  upon  a  thorough  analysis  of  these  relations 
published  by  Dr.  Gary  T.  Hutchinson  in  1899.  On  page  604 
of  this  issue  we  print  another  contribution  by  Dr.  Render  to 
the  subject,  in  which  a  further  simplification  is  made  by  re- 
course to  a  graphical  method.  By  means  of  two  charts — one 
for  long  and  the  other  for  short  spans — and  with  the  addition 
of  simple  numerical  computations  of  certain  values  with  which 
to  entet  an  accompanying  table,  the  tension  and  corresponding 
sag  can  be  determined  at  which  a  cable  should  be  strung  at  a 
normal  temperature  to  comply  with  a  given  tension  at  a 
limiting  temperature,  and  also  similar  data  on  the  assumption 
that  the  cable  is  loaded  with  a  given  coating  of  sleet  and  subject 
to  a  given  wind  velocity.  While  the  charts  as  presented  apply 
only  to  copper  conductors,  similar  ones  can  be  easily  constructed 
for  a  different  wire  conductor. 


Ihi;   Frohlems  of  a  Small   Plant. 

It  is  instructive  to  consider  the  impartial  way  in  which 
engineering  problems  arise  with  equal  insistance  in  all  sorts  of 
cases.  The  little  Swedish  plant  which  we  describe  in  the 
current  issue  is  as  valuable  an  example  of  clever  and  re- 
sourceful engineering  as  has  appeared  in  many  a  day,  and 
incidentally  sets  a  standard  of  economical  construction  very 
hard  to  live  up  to  there  or  anywhere  else.  It  is  a  case  of  a 
relatively  small  power  utilized  with  discriminating  care  and 
scrupulous  regard  to  low  fixed  charges.  Plants  of  this  size 
are  hard  to  put  through  in  this  country  save  as  private  invest- 
ments, for  there  is  no  room  for  "financing"  at  a  total  cost  of 
$52.70  per  kw  at  the  station.  One  would  find  himself  a  voice 
crying  in  the  wilderness  if  he  tried  to  interest  an  American 
banker  in  a  $50,000  plant  installed  on  any  such  basis.  Never- 
theless, in  Sweden  there  was  enterprise  enough  to  put  in  the 
plant  and  we  hope  later  to  hear  the  expected  good  things  of 
the  returns  on  the  investment.  Apparently  the  hydraulic  situa- 
tion was  of  a  very  remarkable  character,  allowing  an  eflFective 
<Ievelopment  at  extraordinarily  low  cost.  When  it  came  to  the 
lo,ooo-volt  line,  however,  the  situation  was  less  favorable  and 
a  nice  balance  had  to  be  struck  between  going  around,  over,  or 
under  an  estuary.  As  has  frequently  happened,  a  long  span 
proved  the  best  way  out  of  the  difficulty,  so  a  long  span  went 
up,  with  a  factor  of  safety,  by  the  way,  of  five,  which  seems 
ample  for  the  purpose.  The  construction  of  the  span  seems 
very  simple  and  effective,  and  the  factor  of  safety  in  the 
strain  insulation  is  up  to  6.6,  the  neutral  points  of  the  star- 
connected   line  being  grounded. 


One  of  the  interesting  features  of  the  plant  is  the  distribu- 
:ion,  which  is  three-phase  for  a  motor  district  near  the  trans- 
/ormer  station  and  direct-current,  three-wire  in  the  lighting 
network,  evidently  to  suit  the  existing  wiring.  The  transfor- 
mation to  direct  current  is  by  motor-generators,  the  old  steam- 
driven,  direct-current  generators  thereby  serving  as  a  reserve, 
while  a  storage  battery  furnishes  an  effective  temporary  re- 
source. It  is  worth  noting  that  the  direct-current  enclosed 
arc  at  7  amperes  worked  2  in  series  across  the  mains  has  been 
adopted  for  the  street  lighting.  Small  as  is  Westerwek  (there 
are  only  65  street  lamps  the  whole  direct-current  system  is  of 
underground  cables.  We  note  that  on  the  line  the  water  stream 
form   of   static   protector   is   in   use,    and   we   hope   that   later 


details  of  its  performance  under  various  conditions  may  be 
obtained.  The  device  is  one  considerably  used  abroad  in  vari- 
ous forms,  but  it  has  never  been  a  favorite  with  American 
engineers,  and  there  seems  to  be  no  general  consensus  of 
opinion  as  to  its  merits.  It  should  certainly  act  as  a  relief  on 
the  line,  but  what  its  performance  would  be  in  case  of  a  heavy 
lightning  discharge  or  a  formidable  surge  is  somewhat  doubt- 
ful. Altogether,  this  small  plant  is  an  admirable  example  of 
recent  practice  and  shows  how  effectively  a  small  water-power 
can  be  put  to  work  for  the  supply  of  a  small  market  The 
world  is  full  of  such  chances,  though  seldom  capable  of  so 
economical  utilization.  Yet  there  are  many  American  streams 
worth  an  attempt  to  develop  in  very  similar  fashion,  and 
hence  the  particular  value  of  this  example.  The  trouble  in  this 
country  at  present  is  that  the  smaller  chances  are  often  over- 
looked, and  attention  is  directed  chiefly  to  large  enterprises  re- 
gardless of  the  fact  that  they  very  commonly  present  much  less 
favorable  chances  for  cheap  utilization,  and  generally  involve 
long  transmissions.  It  would  prove  profitable  to  investors 
hereafter  to  keep  a  much  sharper  outlook  than  formerly  for 
opportunities  like  that  at  Westerwik. 


Magnetic   Hysteresis  Phenomena.' 

One  frequently  encounters  the  statement  that  the  core  flux 
in  a  stationary  transformer  is  produced  by  the  combined  mag- 
netizing action  of  the  primary  and  secondary  currents.  Such 
a  statement  is  not  inaccurate  in  itself,  but  beyond  doubt  it 
frequently  leads  to  incorrect  assumptions  by  persons  not  thor- 
oughly familiar  with  the  internal  actions  of  the  transformer. 
Thus,  the  above  statement  may  lead  one  to  conclude  that  the 
currents  are  the  independent  variables  and  that  the  flux  is 
forced  to  assume  such  value  as  the  resultant  currenf  is  able  to 
produce  in  the  core  reluctance.  That  is  to  say,  one  initially 
unfamiliar  with  transformers  would  be  justified  in  assuming 
from  the  statement  above  that,  if  under  certain  operating 
conditions,  the  core  reluctance  were  suddenly  increased,  the 
flux  would  be  proportionately  decreased.  It  is  well  known  that 
the  value  of  the  core  flux  is  determined  solely  by  the  required 
value  of  the  counter  e.  m.  f.  in  the  primary  coils;  the  current 
is  the  dependent  variable  and  it  must  have  such  a  value  that  at 
each  instant  its  magnetomotive  force  produces  the  instantaneous 
flux  demanded  by  the  counter  e.  m.   I. 


It  is  to  the  conditions  here  outlined  that  may  be  attributed 
the  increase  in  the  primary  current  with  increase  in  the  secon- 
dary current  of  the  transformer.  The  value  of  the  secondary 
current  is  determined  solely  by  the  relation  between  the  internal- 
ly generated  secondary  e.  m.  f.  and  the  total  impedance  of  the 
secondary  circuit.  The  primary  current  under  load  must  have 
a  value  such  that  its  magnetomotive  force  at  each  instant  is 
sufticient  to  counterbalance  the  magnetomotive  force  of  the 
secondary  load  circuit,  and  also  to  supply  additional  magneto- 
motive force  to  produce  the  required  core  flux  in  the  re- 
luctance of  the  magnetic  path.  When  a  constant-potential 
stationary  transformer  is  operated  with  open  secondary  circuit, 
the  primary  current  wave  of  time-value  is  peaked,  on  account 
of  the  cyclic  change  in  the  reluctance  of  the  magnetic  path: 
moreover,  the  current  has  a  less  value  when  the  magnetism  is 
decreasing  than  when  it  is  increasing,  on  account   of   the  so- 
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called  "hysteresis"  phenomena.  The  lag  of  the  change  in 
reluctance  behind  the  change  in  the  magnetizing  force  is  a 
condition  effect  and  not  a  tirn^  effect.  That  is  to  say,  when  the 
magnetism  is  taken  throughout  a  certain  cycle  of  change,  the 
reluctance  is  the  same  at  each  relative  condition  of  change  in 
magnetism,  whether  the  cjxle  be  completed  very  slowly  or  with 
extreme  rapidity. 


An  article  by  Mr.  M.  O.  Bolser,  on  page  603  of  this  issue, 
describes  an  interesting  device  for  showing  the  cyclic  change 
in  reluctance  when  a  portion  of  a  transformer  core  is  revolved 
synchronously  with  the  alternation  of  the  flux,  the  equipment 
being  similar  to  the  one  discussed  by  Dr.  Steinnietz  in  his 
"Alternating  Current  Phenomena."  On  account  of  the  fact 
that  at  all  speeds  below  synchronism  the  cyclic  change  in  the 
reluctance  of  the  total  flux  path  is  unaffected  by  the  speed,  the 
apparent  "hysteresis"  loop  is  the  same  at  all  such  speeds.  How- 
ever, the  actual  hj'steresis  loss  in  the  rotor  decreases  with  in- 
crease of  speed,  the  result  being  that  the  rotor  exerts  at  all 
speeds  a  constant  torque  having  such  a  value  that  when  ex- 
pressed in  synchronous  watts  it  is  just  equal  to  the  actual 
hysteresis  loss  in  the  rotor  when  stationary.  When  the  speed 
is  above  synchronism  the  cyclic  change  in  the  reluctance  of 
the  rotor  is  such  that  the  required  primary  current  is  less 
when  the  magnetism  threading  the  primary  coil  is  increasing 
than  when  it  is  decreasing.  Thus  the  apparent  "hysteresis" 
loop  indicates  that  the  rotor  is  giving  out  energy  instead  of  ab- 
sorbing it.  That  is  to  say,  the  machine  is  operating  as  a  gener- 
ator. The  machine  may  operate  at  exact  synchronism  with  any 
torque  from  the  full  motor  value  (corresponding  to  the 
stationary  hysteresis  loss  in  synchronous  watts),  through  zero 
(under  which  condition  the  apparent  "hysteresis"  reduces  to 
zero)  to  the  full  generator  value  at  which  the  apparent  "hyster- 
esis" becomes  negative.  The  conditions  at  exact  synchronism 
are  discussed  in  detail  by  Mr.  Bolser  in  the  article  which  ap- 
pears in  this  issue. 


Recent   High-Speed   Germ.an    Fri.vting    Telegraphs. 

In  Germany,  the  Hughes  printing  telegraph  has  retained  for 
many  years  its  ascendancy.  The  same  instrument  was  at  one 
time  largely  used  in  Great  Britain  and  also  to  a  lesser  extent 
in  the  United  States.  At  present,  the  apparatus  is  almost 
limited  to  Germany.  Messages  are  transmitted  from  a  manual 
keyboard,  somewhat  like  that  of  a  pianoforte,  and  are  printed 
at  the  receiving  end  in  Roman  type  upon  a  paper  tape.  The 
gist  of  the  system,  as  is  well  known,  consists  in  maintaining 
synchronism  automatically  between  two  revolving  disks,  one 
at  each  end  of  the  line,  in  such  a  manner  that  the  revolving 
disk  at  the  receiving  end,  armed  with  type  on  its  periphery,  can 
strike  off  inked  impressions  at  the  properly  selected  moments  on 
the  passing  paper  strip.  The  speed  of  rotation  is  limited  by 
electromechanical  conditions  to  about  150  r.  p.  m.,  and  to  about 
one  printed  letter  per  revolution,  or,  say,  30  words  per  minute. 
'Ihe  advantage  of  the  apparatus  over  ordinary  Morse  lies  in 
the  direct  printing  of  the  message  by  the  receiving  mechanism 
without  the  need  of  an  expert  transcriber. 


per  minute.  Although  still  under  experimental  trial,  this  ap- 
paratus has  been  in  successful  commercial  service  for  about  a 
year  on  a  few  circuits.  One  of  these  is  from  Munich  to 
Nurenburg,  about  100  miles  long.  The  message  to  be  sent  is 
written  off  on  a  special  form  of  typewriter,  which  not  only 
prints  the  message  on  a  i-in.  strip  of  paper,  but  also  perforates 
the  same  in  a  set  of  11  rows  of  holes.  One  foot  of  the  perfo- 
rated tape  holds  about  no  letters.  The  tape  is  fed  to  an  auto- 
matic transmitter,  which  causes  for  each  letter  one  positive  and 
one  negative  impulse  to  flow  to  line  at  the  proper  respective 
intervals.  As  in  the  Hughes  apparatus,  there  are  two  rotating 
disks,  one  at  each  end  of  the  line,  maintained  in  synchronism; 
but  the  speed  of  rotation  is  about  2000  r.  p.  m.,  and  a  letter  is 
sent  in  each  revolution.  In  the  rotating  disk  at  the  receiving 
end,  the  letters  are  carried  in  perforated  Roman  type.  The  im- 
pulses are  so  timed  that  a  20-kilovolt  locally-generated  spark  is 
liberated  behind  this  rotating  disk,  so  as  to  illumine  a  strip 
of  chemically  prepared  sensitive  paper  through  the  proper  suc- 
cessive type  perforations.  The  letters  are  thus  successively 
photographed  on  the  advancing  paper  strip,  which  passes 
through  a  developing  trough,  and  then  through  a  fixing  trough. 
When  a  strip  finally  emerges  from  the  chemical  baths,  the 
message  in  photographically  printed  Roman  type  is  ready  for 
giunming  on   a   delivery  sheet. 


There  is  nothing  remarkable  in  securing  a  speed  of  transmis- 
sion of  400  words  per  minute  over  a  short  telegraph  line.  Such 
a  speed  is  obtainable  on  ■  the  Wheatstone  recorder,  and  far 
greater  speeds  have  been  obtained  on  Bain  electrochemical  re- 
corders. The  remarkable  feature  lies  in  producing  printed 
Roman  letters  at  this  speed,  as  distinguished  from  Morse  dots 
and  dashes,  which  require  expert  transcription.  Much  in- 
genuity has  been  displayed  in  the  photographic  spark  production 
of  the  receiving  mechanism.  Each  time  that  a  letter  is  printed, 
the  spark  must  be  produced,  do  its  photo-chemical  work, 
through  the  type-hole,  on  the  paper  strip  and  disappear,  all 
within  the  forty-thousandth  part  of  a  second.  More  than  30 
such  letters  have  to  be  printed  per  second.  The  speed  with 
which  messages  can  be  transmitted  by  such  apparatus  is,  of 
course,  several  times  as  great  as  that  of  the  hand  Morse,  and, 
at  the  same  time,  the  expense  is  much  less  than  that  of  the 
hand  Morse. 


Within  the  last  year  or  two,  Messrs.  Siemens  &  Ilalskc,  of 
Charlottcnburg,  Berlin,  Germany,  have  brought  out  an  im- 
proved printing  telegraph  machine  for  operating  at  2000  letters 


In  order  to  utilize  to  the  fullest  extent  the  powers  of  such 
modern  type-sending  and  type-receiving  telegraphs  as  this  Ger- 
man system,  the  Rowland  system  in  America  or  the  Murray 
system  in  Great  Britain,  it  would  seem  to  be  necessary  to  have 
a  reduced  tariff  for  telegraph  messages  between  those  head 
offices  where  such  printing  telegraphs  can  be  maintained,  keep- 
ing the  regular  tariff  for  all  ordinary  messages  that  have  to 
travel  over  Morse  lines.  It  is  not  conceivable,  at  present,  that 
the  Morse  hand  system  can  be  superseded  on  the  ordinary  way 
circuit.  That  system  has  proved  its  complete  adaptability  for 
ordinary  way  traffic  through  half  a  century  of  practical  experi- 
ence. But  on  through  lines,  connecting  large  cities,  the  Morse 
hand  system  must  eventually  be  replaced  by  fast  printing  tele- 
graphs which  are  able  to  earn  a  dividend  at  a  considerably  re- 
duced tariff  per  word,  and  which  can  find  a  largely  increased 
traffic  by  the  introduction  of  a  properly  reduced  tariff  on 
messages. 
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Power   in    Manutacturcs. 

The  Bureau  of  the  Census  has  just  issued  Bulletin  88,  which 
is  a  report  on  the  power  employed  in  manufactures.  This  re- 
port, which  forms  part  of  the  census  of  manufactures  of  1905. 
contains  the  statistics  for  the  calendar  year  1904,  and  wa.i 
prepared  under  the  supervision  of  Mr.  William  M.  Steuart, 
chief  statistician  for  manufactures,  hy  Mr.  Thomas  Commer- 
ford  Martin,  expert  special  agent.  The  total  power  employed 
in  manufactures,  according  to  this  report,  was  14,641,544  hp. 
To  this  amount  steam  engines  contributed  10,828,111  hp,  or 
7.3.9  per  cent;  water  wheels,  1,647,969  hp,  or  11. 3  per  cent: 
electric  power,  owned  or  rented,  1.592,483  hp,  or  10.9  per  cent: 
gas  or  gasoline  engines,  289,514  hp,  or  2  per  cent ;  and  other 
kinds  of  power,  283467  hp,  or  1.9  per  cent. 

When  compared  with  the  figures  reported  at  the  census  of 
1900,  those  of  1905  show  that  in  five  years  the  total  horse-power 
increased  more  than  40  per  cent.  The  largest  relative  increase 
for  any  of  the  kinds  of  power  was  one  of  270.5  per  cent  re- 
ported for  owned  electric  motors.  Rented  electric  power  in 
creased  141.9  per  cent,  and  the  power  of  gas  and  gasoline 
engines,  1 14.9  per  cent.  The  largest  absolute  increase  however, 
was  reported  for  steam  engines,  the  horse-power  of  which  in- 
creased 2,687,578,  or  33  per  cent.  The  power  of  water  wheel? 
increased  only  13.3  per  cent. 

From  these  figures  it  is  evident  that  although  steam  engines 
arc  by  far  the  most  important  source  of  power,  electric  power 
and  the  power  of  gas  and  gasoline  engines  are  becoming  of 
increased  relative  importance  in  manufacturing.  Waterpower, 
while  increasing  absolutely,  is  diraishing  in  comparison  with 
other  kinds  of  power. 

.\mong  the  several  geographic  divisions  the  Middle  states 
ranked  first  in  the  amount  of  power,  reporting  5,000,367  hp. 
The  Central  stales  were  second,  with  4,077,298  hp ;  the  Southern 
states  third,  with  2,386,330:  the  Xew  England  states  fourth, 
with  2,254,264;  the  Pacific  states  fifth,  with  474,397,  and  the 
Western  states  last,  with  445,937.  Perhaps  the  most  striking 
fact  revealed  by  these  figures  is  that  the  Southern  states  re- 
ported more  power  than  .\'cw  England.  This  has  not  happened 
before  in  the  history  of  the  country.  In  this  connection  it  is 
interesting  to  note  that  the  development  in  the  Southern  states 
has  been  in  the  utilization  of  steam  power.  In  the  South  87.4 
per  cent  of  the  power  was  derived  from  steam  and  6.2  per  cen" 
from  water,  but  in  New  England  59.3  per  cent  was  from  steam 
and  29.2  from  water. 

The  eflfect  of  a  heavy  industry  on  the  utilization  of  steam 
power  is  illustrated  by  the  fact  that  Pennsylvania,  the  principal 
center  of  the  iron  and  steel  industry,  reported  2,088,773  steam 
hp,  or  almost  20  per  cent  of  the  total  for  the  whole  country. 
Ohio  reported  1,028,665,  so  that  these  two  states  have  nearly 
30  per  cent  of  the  entire  steam  power  employed  in  manu- 
factures, a  fact  which  results  largely  from  the  use  of  steam 
power  in  the  metal  industries.  New  York  ranked  third,  with 
850,497  steam  horse-power;  Massachusetts  fourth,  with  690,467, 
and  Illinois  fifth,  with  651,578. 

A  comparison  of  these  figures  with  those  reported  at  the  cen- 
sus of  1905  shows  a  percentage  of  increase  in  steam  horse- 
power of  21.6  for  Pennsylvania.  40.5  for  Ohio,  28.9  for  New 
York,  19.8  for  Massachuesetts  and  28.4  for  Illinois.  As  might 
be  expected,  the  largest  percentages  of  increase  were  shown  for 
some  of  the  Western  States  and  .territories,  hut  the  Sovithern 
states  were  also  conspicuous  for  large  increases. 

The  largest  amount  of  water  power  used  in  manufactures 
,tt  the  census  of  1905  was  reported  by  Xew  York.  The  capacity 
in  that  state  increased  from  335,411  horse-power  in  1900  to 
446,134  horse-power  in  1905,  giving  that  state  27.1  per  cent  of 
the  total  for  the  whole  country.  The  continued  leadership  of 
.\ew  York  in  the  use  of  water  power  is  due  largely  to  the  utili- 
zation of  this  kind  of  power  in  the  paper  and  wood  pulp  in- 
dustry. Of  the  total  water  power  reported  by  Xew  York  at 
the  census  of  1905,  paper  and  wood  pulp  manufactures  used  73 
per  cent. 

The  next  largest  utilization  of  water  power  in  manufactures 


was  reported  by  the  state  of  Maine,  with  203,904  horse-power, 
followed  closely  by  Massachusetts,  with  183427  horse-power. 
Wisconsin  was  fourth,  with  112,665  horse-power.  In  Wiscon- 
sin, as  in  ^laine  and  New  York,  the  paper  and  wood  pulp  in- 
dustry is  the  largest  consumer  of  water  power,  while  in  Massa- 
chusetts the  cotton  and  wool  industries  are  the  largest. 

.\s  might  be  expected,  in  some  of  the  states  and  territories 
where  the  aggregate  of  water  power  is  least  the  percentage  of 
increase  has  been  greatest,  as  the  addition  of  a  few  hundred 
horse-power  has  been  enough  to  double  the  capacity.  It  is 
worthy  of  note,  however,  that  the  increase  between  1900  and 
1905  was  33  per  cent  in  New  York,  27.9  per  cent  in  Maide,  and 
2i  per  cent  in  Wisconsin.  In  Massachusetts  and  also  in  Con- 
necticut and  Vermont  there  was  virtually  no  further  develop- 
ment in  water  power — in  fact,  a  tendency  toward  retroeression 
is  visible  in  certain  parts  of  the  New  England  regionKlt  may 
be  possible  that  the  greater  use  of  steam  in  some  of  tbe  indus- 
tries in  the  Northern  states  may  be  due  to  the  fact  that  the 
water  powers  have  already  been  developed  to  their  full  capacity. 
At  the  census  of  1905  power  derived  from  electricity  was  re- 
ported as  1,592,483  horse-power,  which  represents  an  increase 
over  the  amount  reported  at  the  census  of  1900  of  1,099,260 
horse-power,  or  222.9  per  cent.  The  development  was  extra- 
ordinary in  the  states  distinguished  chiefly  for  heavy  manu- 
facturing on  a  large  scale.  The  horse-power  reported  rose  in 
Pennsylvania  from  107,746  to  346,797,  or  221.9  per  cent:  in 
New  York  from  77,598  to  222,111,  or  186.2  per  cent;  in  Illinois 
from  49,235  to  165,265,  or  235.7  Pf  cent:  in  Ohio  from  42.157 
to  144,467,  or  242.7  per  cent ;  and  in  Massachusetts  from  32,828 
to  91.017,  or  177.2  per  cent. 

The  increase  in  the  number,  size  and  total  capacity  of  gas 
and  gasoline  engines  has  been  another  marked  feature  of  in- 
dustrial development.  The  number  of  gas  and  gasoline  en- 
gines reported  increased  from  14,334  in  1900  to  21.525  in  1905, 
their  horse-power  from  134,742  to  289,514,  and  their  percentage 
of  the  total  horse-power  employed  in  manufacturing  establish- 
ments from  1.3  to  2.  When  it  is  recalled  that  at  the  census  of 
1890  the  capacity  of  gas  engines  in  manufacturing  establish- 
ments was  only  8930  horse-power  and  is  now  over  30  time- 
as  great,  it  will  be  seen  that  a  really  remarkable  change  has 
taken  place. 

Gas  and  gasoline  power  is  used  very  generally  throughout  the 
country,  being  reported  from  every  state  and  territory.  Penn- 
sylvania led  in  the  utilization  of  power  of  this  kind,  reporting 
68,209  horse-power ;  New  York  ranked  second,  with  44,2S8 
horse-power:  Ohio  third,  with  35,101  horse-power;  Indiana 
fourth,  with  21,171  horse-power:  Illinois  fifth,  with.  12,319 
horse-power;  and  Wisconsin  sixth,  with  11,356  horse-po«»-er. 

The  gasoline  engine  is  necessarily  more  widely  used  tfcn  the 
.a;as  engine,  as  gasoline  is  obtainable  everywhere,  while  the  gas 
engine  usually  depends  upon  city  gas  works  for  its  supply  of 
fuel.  Hence  by  far  the  larger  number  of  gas  enginfts,  and 
those  small  ones,  are  to  be  found  in  the  denser  cl»Wis  of 
population,  where  the  engine  can  be  employed  for  the  countless 
minor  or  finer  branches  of  industry.  Unlike  the  steam  engine. 
it  can  be  installed  practically  on  any  floor  of  a  building,  when 
surrounded  by  appropriate  safeguards  against  fire.  It  is  in  this 
respect,  however,  that  01  recent  years  the  smaller  gas  engine 
has  encountered  the  sharp  competition  of  the  electric  motor. 
The  latter,  in  many  of  the  essentials  of  convenience,  economy, 
adaptability  and  freedom  from  danger,  conies  into  competition 
with  the  gas  engine,  as  does  that  appliance  with  the  steam 
engine. 

Besides  the  power  derived  from  steam,  water,  electricity,  gas 
and  gasoline,  92,154  horse-power  was  reported  at  the  census  of 
1905  as  owned  by  manufacturing  establishments.  .\  large  part 
of  the  power  included  in  this  class  is  pneumatic,  although 
probably  some  hot-air  engines  also  are  included.  The  general 
introduction  of  pneumatic  tools  has  resulted  in  the  installation 
in  various  shops  and  factories  of  large  pneumatic  plants  to  sup- 
ply the  compressed  air  to  drive  these  tools. 

Rented  power  increased  from  319475  horse-power  at  the  cen- 
sus of   1900  to  632.905  horse-power  at  the  census  of  1005.  or 
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98.1  per  cent.  Of  the  total  reported  at  the  later  census,  441,592 
horse-power,  or  more  than  two-thirds,  was  derived  from  elec- 
tricity and  has  already  been  counted  under  electricity. 

The  efTect  of  the  introduction  of  electricity  has  been  to  retard 
the  increase  of  other  kinds  of  rented  power.  The  various  elec- 
tric lighting  companies  throughout  the  country  have  found 
renting  power  a  large  and  profitable  source  of  income,  giving 
them  a  load  for  their  generating  apparatus  in  the  daytime. 
Thus  they  are  able  to  run  their  plants  at  nearly  the  full  capacity 
at  all   hours  of   the  day  and  night. 


Educational    Work    tor    New    York    Edison 
Employees. 

There  will  be  inaugurated,  Tuesday  evening,  Oct.  i. 
by  The  New  York  Edison  Company,  the  most  far-reach- 
ing scheme  of  technical  welfare  work  which  has  hitherto  been 
undertaken.  An  e.vperimental  lecture  course  will  be  given  for 
the  benefit  of  the  employees  of  The  N'ew  York  Edison  Company 
under  the  auspices  of  the  Association  of  Edison  Employees, 
in  the  auditorium  of  Tlie  Xew  York  Edison  Company.  44  West 
Twenty-Seventh  Street.  The  lectures  will  be  under  the  direc- 
tion of  Prof.  Sydney  \V.  Ashe,  who  had  charge  of  the  welfare 
work  for  the  Brooklyn  Edison  Company  last  year.  The  course 
will  include  25  weekly  lectures  upon  electrical  engineering, 
beginning  with  the  elements  of  magnetism  and  extending  to 
electrical  measurements,  direct  and  alternating  currents.  Each 
lecture  will  be  repeated  so  as  to  give  both  day  and  evening 
employees  an  equal  opportunity  to  attend.  A  very  elaborate 
syllabus  has  been  prepared  giving  dates,  topics,  general  inforina- 
tion  about  the  course  and  detailed  notes  about  all  experiments 
to  be  performed.  The  lectures  will  be  both  theoretical  and 
practical,  and  no  expense  will  be  spared  to  make  them  thorough 
and  interesting,  and  to  obtain  the  best  results.  The  lectures 
will  be  given  at  I  130  p.  m.  and  8  p.  m.  The  company  is  to  bi- 
congratulated  upon  inaugurating  this  work,  which  it  is  hoped 
will  achieve  the  great  success  it  deserves. 


Smelting  and   Refining  of  Copper. 

The  Bureau  of  the  Census  has  just  issued  Bulletin  86,  wh'cb 
contains  special  reports  on  copper,  lead  and  zinc  smelting  and 
refining.  These  repnrts,  which  form  part  of  the  census  of 
manufactures  of  1905.  were  prepared  by  Story  B.  Ladd,  under 
the  supervision  of  William  M.  Steuart,  chief  statistician  for 
manufactures.  The  statistics  included  in  the  bulletin  are  for 
the  calendar  year  1904,  with  the  exception  of  those  for  Michi 
gan,  which  cover  the  year  ending  June  30,  1904.  .\ccording  to 
these  statistics,  103  establishments  were  reported  as  engaged  in 
the  combined  industry  of  copper,  lead  and  zinc  smelting  and  re- 
fMiiiig.  Their  combined  capital  was  $164,349,036.  They  em- 
ployed 26.853  wage-earners,  paid  $20,058,200  in  wages,  consumed 
materials  costing  $.182,723,480,  and  manufactured  products  to 
the  value  of  $4Si-398,354- 

.\t  the  census  of  1900  the  lead  smelling  and  refining  industry 
was  the  most  important  of -the  three  branches,  and  copper  was 
second;  but  at  the  census  of  1905  the  positions  were  reversed. 
.\t  the  later  census  the  copper  industry  supplied  46.8  per  cent  of 
the  capital,  47.5  per  cent  of  the  wage-earners,  anil  53.3  per  cent 
of  the  value  of  proflucts,  while  the  lead  industry  furnished 
38.8  per  cent  of  the  capital,  28,2  per  cent  of  the  wage-earners, 
and  41.2  per  cent  of  the  value  of  products.  That  the  growth 
of  the  copper  industry  has  been  greater  than  the  growth  of 
the  lead  is  partially  due  to  an  increase  in  the  smelting  of  dry 
ores  of  precious  melals  with  copper  instead  of  lead  ores. 

Copper  smelting  and  refining  was  the  principal  industry  of 
40  establishmcnt.s.  the  combined  capital  of  which  was  $76,824,- 
640.  These  establishments  fMrnishcd  employment  to  12,752 
wage-earners,  paid  $10,827,043  in  wages,  consumed  materials 
costing  $196,736,986,  and  manufactured  products  to  the  value 
of  $240,780,216 

When    compared    wiih    the    figures    for    the    census    of    1900 


those  for  1905  show  a  decrease  of  14.9  per  cent  in  the  number 
of  establishments,  but  an  increase  of  44.8  per  cent  in  capital, 
of  12.6  per  cent  in  wage-earners,  of  26.9  per  cent  in  wages, 
of  61  per  cent  in  cost  of  materials,  and  of  45.S  per  cent  in  the 
value  of  products. 

The  growth  of  the  industry,  however,  has  not  been  uniform 
in  the  sections  east  and  west  of  the  Mississippi.  The  figures 
reveal  a  tendency  toward  the  growth  and  concentration  of 
the  refining  industry  in  the  eastern  territory.  In  1900  this  terri- 
tory reported  only  86.8  per  cent  of  the  refining,  while  in  1905 
it  reported  98.8  per  cent.  The  operations  of  the  western 
establishments  are  now  confined  almost  entirely  to  smelting, 
with,  in  a  majority  of  cases,  the  conversion  of  the  matte  into 
blister  copper,  which  is  electrolytically  refined  in  the  East. 

New  Jersey  is  the  largest  producer  of  refined  copper,  and 
between  igoo  and  1905  it  increased  its  production  of  the  total 
for  the  country.  Of  the  602,595,113  lbs.  of  ingots,  wire,  bars, 
etc.,  reported  in  1900  New  Jersey  produced  28.3  per  cent,  while 
of  the  933,809.701  lbs.  reported  in  1905  it  produced  35.6  per  cent. 
The  refining  industry  in  New  York  also  made  a  great  advance, 
so  that  the  states  of  New  Jersey  and  New  York  reported  for 
1905  nearly  two-thirds  of  the  refined  copper  product  of  the 
country.     Michigan  was  third  and  Maryland  fourth. 


Convention   of  the  Colorado  Electric  Light, 
Power  &  Railway  Association. 

The  Colorado  Electric  Light,  Power  &  Railway  Association 
held  its  fifth  annual  convention  at  Denver,  Sept.  18,  19  and  20, 
at  the  Savoy  Hotel.  The  first  session  was  called  to  order 
about  II 130  Wednesday  morning,  the  i8th,  with  Mr.  George 
B.  Tripp,  of  Colorado  Springs,  president,  in  the  chair.  After 
rollcall  President  Tripp  delivered  his  address.  He  recalled  the 
day  in  .\ugust,  1903,  when  a  few  met  in  Denver  to  organize 
the  association  and  also  the  first  convention  held  in  December 
of  the  same  year.  There  were  37  active  members  on  the  roll 
at  the  first  convention.  There  are  now  43.  The  number  of 
possible  active  member  companies  in  Colorado  is  57.  He  then 
reviewed   the  benefits   resulting  from   the  organization. 

The  most  interesting  part  of  his  address  was  that  relatini; 
to  revolutionizing  changes  in  the  power  situation  in  Colorado 
about  to  take  place  and  due  to  cheap  water  power  being  de- 
veloped by  some  of  the  large  power  companies  soon  to  commence 
operation  in  different  portions  of  the  state.  This  cheap  power 
would,  he  thought,  make  possible  much  mining  development 
otherwise  impossible.  He  predicted  that  in  five  years  there 
would  be  a  50-pcr  cent  decrease  in  the  amount  of  coal  used 
by  Colorado  mines  and  mills  due  to  the  increase  of  the  use  of 
hydro-electric  power,  and  that  ultimately  coal  will  mainly  be 
confined  to  domestic  uses. 

The  executive  committee  recommended  that  Montana  ami 
the  Dakotas  be  added  to  the  territory  embraced  by  the  associa- 
tion. This  territory  already  includes  Colorado,  New  Mexico. 
Arizona,  Utah,  Wyoming  and  Idaho.  This  was  adopted  at  a 
later  session. 

On  Wednesday  afternoon,  Mr.  B.  E.  Buttles,  of  the  Denver 
Gas  &  Electric  Company  prescnt-;d  a  paper  entitled  "Notes  on 
Modern  Boilers."  He  called  attention  first  to  the  fact  that 
boilers  are  not  selected  with  the  same  care  as  engines  with 
respect  to  refinements  and  suitability  to  the  work  in  hand 
He  laid  special  emphasis  on  case  of  cleaning  and  repair,  and 
and  on  the  difference  between  test  conditions  with  new  boilers 
and  operating  conditions  with  old  ones.  Tests  of  boiler  eflicien- 
cics  are  likely  to  be  confused  with  furnace  efficiencies.  That 
boiler  will  probably  be  kept  cleanest  which  is  easiest  to  get  at.  I  (e 
criticized  points  about  various  boilers  which  make  both  in- 
ternal and  external  cleaning  difficult.  Soot  and  dust  lodged 
in  large  quantities  around  a  boiler  are  likely  to  cause  damage 
as  well  as  loss  of  efficiency. 

Mr.  C.  K.  Durbin  asked  the  opinion  of  members  as  to  the 
relative  merits  of  water-tube  and  horizontal  return  flue  boilers 
for  small  electric  light  plants. 
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President  Tripp  said  that  in  a  small  plant  in  Trinidad  where 
there  were  boilers  of  both  kinds,  the  water-tube  boiler  had  to 
be  kept  out  of  service  longer  for  cleaning  and  therefore  in  ,i 
very  small  plant  was  less  desirable  than  in  a  large  one. 

This  was  followed  by  a  paper  on  "Central  Station  Power 
Problems"  by  Mr.  Chas.  Robbins,  of  the  Westinghouse  Electric 
&  Manufacturing  Company.  An  abstract  of  this  paper  and  the 
extended  discussion  following  it  will  appear  in  a  later  issue.  The 
convention  took  up,  also,  a  number  of  questions  from  the 
Question  Box,  which  will  be  given  later. 

Thursday  morning  was  given  to  the  reading  and  discussion 
of  a  paper  by  Mr.  Geo.  E.  Putnam,  of  the  Denver  Gas  & 
Electric  Company,  on  "Business  Building  by  Commercial  De- 
partments." Some  interesting  facts  on  recent  developments 
in  Denver  in  obtaining  increased  business  from  old  consumers 
were  brought  out  and  will  be  given  in  a  later  issue. 

Thursday  evening  Mr.  F.  VV.  Willcox,  of  the  General  Electric 
Company,  presented  a  paper  on  "The  Incandescent  Lamp 
Outlook,"  which  will  appear  in  abstract  later.  The  discussion 
on  lamps  lasted  until  a  late  hour. 

Friday  morning  a  very  interesting  and  profitable  meeting  was 
held  to  discuss  "Lightning  Protection  in  Colorado."  Mr. 
Leonard  Wilson,  of  the  General  Electric  Company,  opened  this 
discussion  with  an  address  describing  the  kinds  of  arresters 
used  in  Colorado  and  their  behavior,  and  various  members 
then  gave  their  experiences.  It  is  the  purpose  of  the  association 
to  print  this  as  a  symposium  later,  after  those  taking  part  in 
the  discussions  have  furnished  more  complete  data. 

Friday  afternoon  Mr.  Frank  E.  Johnson  read  a  paper  on 
"High-Tension  Porcelain  Insulators."  He  said  that  up  to  this 
time  the  insulators  on  high-tension  lines  had  been  mainly  of 
the  pin-supported  type.  With  these  the  limit  of  good  and  satis- 
factory line  construction  has  been  reached  at  about  60.000  volts, 
if  top-heaviness  of  insulators  is  to  be  avoided  and  if  the 
insulators  are  not  to  be  too  enormous  and  difficult  to  manu 
facture.  The  suspension  type  of  insulator  will  probably  be 
used  in  the  future  for  high-voltage  work  because  it  provides 
sufficient  insulation  for  use  on  steel  towers  and  can  be  built 
with  a  sufficient  factor  of  safety  to  take  care  of  all  climatic 
conditions.  The  factor  of  safety  on  a  high-voltage  line  should 
be  three.  Insulator  porcelain  is  made  of  a  mixture  of  clay, 
feldspar  and  quartz,  baked  at  2000  degrees.  After  pressing  into 
form  the  mixture  is  dried,  then  dipped  into  the  glaze  and 
again  dried  before  baking.  If  there  is  too  little  heat  it  will 
not  become  vitritied  and  if  there  is  too  much  it  will  be  porous. 
Answering  a  question  as  to  why  there  is  an  unglazed  spot  on 
top  of  every  insulator,  he  explained  that  after  dipping  they  art- 
set  bottom  up,  resting  on  the  top  rather  than  on  a  lower  part, 
as  on  the  lower  part  the  glaze  could  not  be  spared  so  easily. 
Mr.  G.  R.  Hal!  described  the  suspension  type  of  insulator  to  be 
used  on  several  steel-tower  lines  now  being  built.  A  question 
was  brought  up  as  to  how  often  it  is  advisable  to  patrol  trans- 
mission lines.  Mr.  Rossi,  of  the  Northern  Colorado  Power 
Company,  expected  to  have  that  company's  44,000-volt  trans- 
mission system  patrolled  once  a  day.  Mr.  J.  F.  Vail,  of  Pueblo, 
had  one  man  on  40  miles  of  2S,ooo-volt  line  who  spent  his  entire 
time  patrolling.  Mr.  Hall  mentioned  a  22,000-volt  line  in 
Pennsylvania  that  was  patrolled  twice  a  week. 

The  executive  and  advisory  committee  reports  were  heard. 
The  executive  committee  had  compiled  and  printed  the  rates 
charged  by  members,  for  the  use  of  member  companies.  The 
secretary  and  treasurer's  report  showed  five  new  active  members 
gained  during  the  year,  two  lost  by  consolidation,  and  two  ap- 
plicants at  this  convention.  Expenses  for  the  year  were  $199.50, 
the  balance  in  the  treasury  being  $1,076.  The  new  officers  elect- 
ed were  as  follows:  President,  Mr.  W.  G.  Matthews,  of  the 
Denver  City  Tramway  Company:  vice-president,  Mr.  C.  K. 
Durbin,  of  the  United  States  Light  &  Traction  Company,  of 
Denver  (controlling  companies  in  several  surrounding  states)  ; 
secretary  and  treasurer,  Mr.  J.  F.  Dostal,  of  the  Denver  Gas 
&  Electric  Company.  Executive  committee :  Messrs.  Geo.  B. 
Tripp,  W.  T.  Wallace  and  the  officers.  Advisory  committee; 
Messrs.  John  A.   Rceler,  W.  J.  Barker,  J.  F.  V.nil.  L   T    IL.U- 


and  J.  J.  Cooper.  Membership  committee:  Messrs.  T.  W. 
Cargo,  E.  P.  Dillon,  B.  K  Sweeny.  Finance  committee. 
Messrs.  V.  A.  Sickman,  W.  E.  Robertson,  Geo.  H.  Maxam. 

At  the  close  of  convention  a  special  car  was  provided  to  take 
delegates  to  visit  the  plants  of  the  Denver  Gas  &  Electri„ 
Company  and  the  Denver  City  Tramway  Company.  On  Thurs 
day  afternoon  the  convention  took  a  special  train  to  Lafayette, 
about  25  miles  north  of  Denver,  where  the  power  station  of 
the  Northern  Colorado  Power  Company  is  just  being  com- 
pleted. This  is  a  steam  plant  located  at  the  coal  mines  for  the 
purpose  of  supplying  current  to  a  number  of  towns  in  that  part 
of  the  state  and  to  operate  the  single-phase  electric  service 
which  the  Colorado  &  Southern  (a  steam  road)  is  preparing 
to  inaugurate.  It  is  equipped  with  Parsons  turbines  and  ob- 
tains condensing  water  from  a  lake.  The  transmission  voltage 
is  44,000  and  below  this  line  the  entire  length,  it  to  be  a  2300- 
volt,  three-phase  circuit  for  supplying  farmers  along  the  line. 

Wednesday  evening  the  convention  was  entertained  at  a 
theater  party  at  the  Broadway  Theater,  where  Olga  Nethersole 
played  in  "The  Labyrinth."  Over  20  operating  companies 
were  represented  at  the  convention,  many  of  them  sending 
several  men.    Colorado  men  turn  out  well  to  their  conventions. 


Operation  of  High-\'oltage  Constant-Current 
Mercury- Vapor   Rectifiers. 

It  has  been  found  that  w-hen  a  mercury  vapor  rectifier  ha.' 
been  transported  from  one  place  to  another  there  is  likely  to  be 
a  small  quantity  of  mercury  on  or  about  the  anodes  of  the 
tube.  If  this  mercury  is  not  removed  before  the  device  is  put 
in  operation  at  high  voltage,  it  may  cause  deterioration  or  even 


CONSTANT-CURRENT     MERCURY -VAPOR    RECTIFIER. 

destruction  of  the  device.  Mr.  Samuel  Ferguson,  on  September 
t-,  obtained  a  patent  for  a  method  of  removing  the  mercury 
from  the  anodes  of  a  constant-current  vapor  rectifier  by  run- 
ning the  device  at  about  normal  current  on  short  circuit  for  a 
time  long  enough  to  distil  off  any  mercury  which  may  have  col- 
kctoil  :iriHind  or  in  the  anodes  during  shipment.     A  \-iew  of  a 
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constant-current  rectifier,  to  which  the  method  is  applicable  is 
given  in  the  accompanying  illustration.  The  rectifier  tube  con- 
sists of  a  central  chamber  and  side  arms,  and  is  provided  with 
carbon  anodes.  These  anodes  are  mounted  near  the  ends  of  the 
arms  and  are  out  of  the  direct  path  of  the  vapor  blast  emanat- 
ing from  the  mercury  cathode.  The  vapor  device  is  provided 
with  the  usual  auxiliary  or  maintaining  anodes  and  supplied 
with  energy  from  a  separate  transformer.  The  main  source  of 
current  for  the  rectifier  consists  of  a  constant  current  trans- 
former of  the  usual  form,  receiving  energy  from  constant  po- 
tential mains.  The  load  circuit  of  the  rectifier  is  one  or  more 
series  of  arc  lamps.  When  the  equipment  is  operated  on  short 
circuit,  or  on  a  low  load,  the  current  heats  the  anodes  sufficiently 
to  distil  all  mercury  from  them,  or  from  the  spaces  imme- 
diately adjacent,  and  the  low  voltage  used  for  this  treatment 
is  small  enough  to  avoid  any  danger  to  the  tube,  even  though 
mercury  be  present  at  the  beginning  of  the  operation. 


Bipolar  Motor   Construction   for 
Locomotives. 


The  most  advantageous  arrangement  of  the  field  and  armature 
members  of  the  motors  of  direct-current  locomotives  has  proved 
to  be  the  one  in  which  the  magnetic  flux  passes  through  the 
several  armatures  and  pole-pieces  of  the  propelling  motors  and 
thence  through  the  mechanical  frame  of  the  locomotive.  In 
practice  the  normal  cross-sectional  area  of  the  mechanical 
frame  of  a  locomotive  is  materially  less  than  that  required  for 
the  magnetic  flux,  and  it  therefore  becomes  necessary  either  to 
make  the  locomotive  frame  heavier  than  is  necessary  for  me- 
chanical purposes  or  in  some  other  way  to  add  sufficient  metal 
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to  give  the  desired  area  at  all  points  in  the  magnetic  circuit. 
In  a  patent  issued  Sept.  17  to  Mr.  A.  F.  Batchelder  it  is  proposed 
to  arrange  upon  each  of  the  driving  axles  two  armatures,  each 
of  which  has  its  separate  pole-pieces,  and  to  connect  the  field 
coils  in  such  a  manner  that  the  tnagnetic  flux  passes  longitudi- 
nally of  the  locomotive  through  one  set  of  armatures  and  pole- 
pieces  and  back  again  through  the  other  set.  By  the  above 
arrangement,  which  is  illustrated  in  the  accompanying  illustra- 
tion, the  only  portions  of  the  frame  which  carry  the  whole 
flux  arc  the  cross  members  to  which  the  pole-pieces  at  the 
extreme  ends  are  attached. 


Selenium  Cell. 


A  patent  issued  on  Sept.  17  to  Mr.  W.  J.  Hammer  dis- 
closes a  form  of  selenium  cell  that  is  robust  in  construction, 
can  readily  be  inserted  in  or  withdrawn  from  circuit,  and  that 

is   stated   to  be   pc-rmanenl   in   its   charar;iri^!ic>.     The   central 
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support  of  the  selenium  is  a  fused  quartz  tube  covered  with  a 
thin  film  of  aluminum,  upon  which  the  selenium  is  coated.  The 
selenium  is  first  heated  to  a  high  temperature  so  that  it  is  soft- 
ened to  a  putty-like  consistency.  While  the  selenium  is  in  the 
plastic    condition    the    tul>c    is    rolled    between    two    plates    of 


polished  glass  under  moderate  pressure,  by  which  means  the 
selenium  is  compacted  to  substantially  uniform  density  and 
thickness.  Upon  the  outer  surface  of  the  selenium  there  is 
placed  a  thin,  transparent  film  of  aluminum.  The  completed 
cell  is  sealed  in  a  quartz  tube  similar  in  general  form  to  an  elec- 
tric incandescent  lamp.  As  shown  in  the  accompanying  illus- 
tration the  two  films  of  aluminum  are  used  as  the  electrical 
terminals  of  the  cell  proper. 


CURRENT  NEWS  AND  NOTES. 


ELECTRICAL  SHOW. — As  already  announced,  the  elec- 
trical show  in  Madison  Square  Garden,  New  York  City,  will 
begin  Monday,  Sept.  30. 


NORWEGIAN  WATER  POWERS.— The  Norwegian  legis- 
lature has  passed  restrictions  upon  the  sales  of  real  estate 
along  watercourses  to  foreigners.  Concessions  of  any  charac- 
ter requiring  the  utilization  of  flowing  water  must  first  be 
obtained  from  the  state  authorities.  Similar  action  is  being 
taken  in  most  of  the  countries  of  Europe. 


PACIFIC  COAST  MEETING.— The  Pacific  Gas  &  Electric 
Association  held  its  convention  at  Santa  Cruz,  Cal.,  beginning 
Sept.  17,  at  the  Casino,  when  75  delegates  were  in  attendance. 
There  were  a  number  of  papers  and  discussions  and  a  good 
exhibit  of  apparatus.  A  banquet  was  given  on  Sept.  18,  and  next 
day  the  members  visited  the  large  cement  works  at  Davenport. 


THE  TELEGRAPH  STRIKE  seems  to  be  pretty  near  its 
end  so  far  as  it  constitutes  an  actual  factor  in  business  and 
social  life;  but  for  the  striking  operators  it  must  prove  a  serious 
afifair  as  the  places  of  many  of  them  have  been  permanently 
filled.  The  Western  Union  Telegraph  Company  has  removed 
from  all  its  messages  the  reservation  "subject  to  delay,"  al- 
though meantime  the  Railroad  Commission  of  South  Carolina 
has  filed  a  decision  sustaining  the  complaint  of  the  Teleg- 
raphers' Un'on  of  Columbia,  S.  C,  that  the  Western  Union 
Telegraph  Company  is  violating  its  charter  in  that  state  by 
using  the  United  States  mails  for  the  transmission  of  mes- 
sages filed  for  transmission  by  telegraph  and  upon  which  tele- 
graphic tolls  have  been  paid.  The  matter  has  been  turned  over 
to  the  Attorney  General  of  the  state,  who  is  advised  to  insti- 
tute proceedings  against  the  Western  Union  if  he  can  find 
sufficient  law  upon  which  to  base  a  proceeding.  This,  however, 
does  not  apply  to  existing  facts.  The  operators  have  been 
trying  to  involve  newspaper  and  brokerage  telegraphers,  and 
again  have  implored  the  intervention  of  President  Roosevelt 
but  all  this  has  been  in  vain,  and  the  ocean  of  commercial 
activity  has  closed  over  the  shipwrecked  union. 


ELECTRIC  MAIL  TUBES.— V.  S.  Vice-Consul  H.  M.  By- 
ington  advises  that  a  law  having  been  passed  for  the  institu- 
tion of  the  electric  post  in  Naples,  Milan  and  Rome,  the  Italian 
minister  of  posts  and  telegraphs  has  nominated  a  commission 
to  arrange  for  the  opening  of  bids  fpr  the  installation  of  the 
service.  The  electric  post  is  an  invention  of  a  Neopolitan, 
Baron  Piscicelli-Tacggi,  who  has  also  patented  it  in  America. 
The  invention  renders  possible  the  transmission  of  mail  from 
one  point  to  another  with  great  speed.  It  is  planned  to  reserve 
the  electric  post  for  the  mail  which  has  greater  need  of  celerity, 
such  as  the  transportation  of  special-delivery  letters  and  local 
telegrams  to  and  from  the  central  office  and  the  sub-stations, 
as  well  as  late  matter  which  could  be  sent  from  the  central 
office  to  the  railroad  station  lo  minutes  before  train  time.  The 
principal  lube  will  be  the  one  which  connects  the  central  office 
with  the  railroad  station.  If  the  service  in  the  cities  proves  a 
success  it  is  the  ultimate  intention  to  inaugurate  a  similar  ser- 
vice between  the  principal  cities  in  Italy.  It  is  estimated  that  in 
this  way  the  time  between  Naples  and  Rome  can  be  reduced 
from  five  lo  two  hours.  It  would  seem  that  some  other  systems 
might  beat  this  "all  hollow." 
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ATLANTIC  WIRELESS.— In  an  interview  at  Glace  Bay, 
Nova  Scotia,  Mr.  VV.  Marconi,  on  Sept.  23,  fixed  three  weeks 
from  that  time  as  the  commencement  of  commercial  wireless 
husincss,  the  station  on  the  other  side  being  at  Clifden,  Ireland, 
where  fhe  apparatus  is  much  more  powerful  than  that  at 
Poldhu,  Cornwall,  now  to  be  kept  as  a  reserve  plant.  The 
Government  lines  in  England  will  handle  the  traffic,  and  on 
this  side  the  Western  Union  and  other  lines  will  be  available 
for   message   delivery. 

TO  CONTROL  ALL  ll'IRES.—'i'hc  Public  Service  Com- 
mission of  New  York  State  has  not  hitherto  had  any  control 
of  telegraph  and  telephone  companies,  but  is  now  seeking  to 
enlarge  its  sphere  and  to  secure  new  legislation  that  will  give 
I  he  commission  power  over  the  service  given  by  the  companies, 
the  rates  to  be  charged,  and  the  capitalization  of  the  companies, 
so  that,  although  engaged  in  business  of  an  entirely  different 
character,  the  telephone  and  telegraph  companies  will  be  on 
the  same  footing  in  their  position  toward  the  community  as 
the  traction  and  lighting  companies  now  are. 


quent  permanent  discontinuance  of  employment  of  men  through 
political  influence  who  do  not  render  an  equivalent  for  wages. 
5.  Readjustment  of  all  discounts  to  municipalities  to  a  uniform 
basis.  The  commission  indicates  that  the  recommendations  are 
the  result  of  finding  that  there  were  improper  practices,  and 
that  in  some  instances  violations  of  the  law  were  apparent. 


PERAMBULATING  WIRELESS.— A  despatch  from  San 
Franciscfi  states  that  Assistant  City  Electrician  Charles  X. 
Farmenter  of  Berkeley  has  erected  a  wireless  pole  on  the  site 
for  the  new  Town  Hall  and  is  experimenting  with  a  scheme 
1(1  call  policemen  from  their  beats  Ijy  wireless.  A  simple  ap- 
paratus of  compact  form  which  policemen  will  carry  in  their 
helmets  is  the  means  by  which  he  hopes  to  revolutionize  the 
IKilicc  and  fire  alarm  systems.  Though  a  policeman  may  not 
iniderstand  the  communications  thus  received,  he  will  know 
that  he  is  wanted  by  the  ringing  of  the  bell  in  his  pocket.  He 
will  then  hasten  to  the  nearest  police  bo.\  and  telephone  the 
police  station. 

.IMBULAXCE  CHASING.— .\l  the  recent  annual  meeting  of 
ilie  Philadelphia  Rapid  Transit  Company,  President  Parsons 
said  :  "During  the  past  12  months  there  has  been  considerable 
criticism  about  the  affairs  of  your  company,  much  of  it  of  a 
frenzied  character.  This  in  a  great  measure  accounts  for  the 
large  sums  paid  out  in  the  settlement  of  claims,  which  during 
the  past  year  amounted  to  $1,217,586,  an  increase  of  $236,266 
over  the  previous  year.  Ten  years  ago  2^4  per  cent  to  3  per 
cent  took  care  of  the  accident  account.  To-day  it  is  approach- 
ing 7  per  cent,  which  is  equivalent  to  a  dividend  of  $2  a  share 
upon  the  stock.  This  increase  is  due  largely  to  a  new  enter- 
prise which  has  grown  up  and  which  has  been  termed  'ambu 
lance  chasing.'  The  slightest  accident  is  hunted  up  and  re- 
ported by  runners  in  the  employ  of  lawyers  of  doubtful  stand- 
ing, many  of  whom  are  briefless  except  for  this  class  of  busi- 
ness, but  who  are  most  expert  in  preparing  cases  of  this  char- 
acter in  such  a  manner  that  they  will  meet  the  requirements  of 
the  law  and  catch  the  sympathy  of  the  jury.  There  are  many 
physicians  in  league  with  these  lawyers,  whose  testimony  is  of 
such  a  nature  as  to  exaggerate  the  injury  and  to  show  that  any 
trouble  the  claimant  may  be  suffering  from  might  have  been 
caused  by  the  accident." 


TELEPHONY  IX  NEW  ENGLAND.— The  Massachusetts 
Highway  Commission  has  made  public  a  letter  to  President 
Slurwin.  nf  the  Xew  England  Telephone  &  Telegraph  Com- 
pany, including  rcciinnnendations  made  as  a  consequence  of  tes- 
timony and  facts  lirouglit  out.  The  recommendations  follow: 
I.  Discontinuance  of  furnishing  frank  books  except  to  officers 
and  employees  of  ilie  telephone  company  and  to  officers  of  other 
telephone  companies.  2.  Discontinuance  of  furnishing  free  tele- 
phones except  to  officers  and  employees  of  the  company,  chari- 
table institutions  and  such  as  may  be  necessary  for  maintenance 
of  the  plant.  3.  That  quarterly  reports  to  the  commission  be 
made,  containing  names  of  all  persons  to  whom  frank  books,  or 
free  telephones  have  been  furnished,  said  reports  to  be  open  to 
public  inspection.  4.  Adoption  of  the  same  merit  system  in 
selection  of  employees  in  underground  construction  of  street 
work  as  apparently  obtained  in  other  departments,  and  conse- 


GEORGIA  WATER  POWERS.— As  our  readers  are  well 
aware,  the  water  powers  of  the  Southern  States  are  rapidly 
coming  to  rival  those  of  Xew  England,  and  their  development 
is  due  in  no  small  degree  to  the  work  of  the  United  States 
(jeological  Survey,  which  has  for  a  number  of  years  been  mak- 
ing systematic  studies  of  the  flow  of  the  streams  and  the  con- 
ditions which  affect  that  flow.  The  work  in  Georgia  has  been 
carried  on  for  more  than  a  decade,  during  which  period  all  the 
more  important  streams  and  many  of  the  lesser  ones  have  been 
measured  many  times,  and  records  have  been  kept  of  daily. 
monthly  and  seasonal  variations  in  their  flow.  Most  of  the  data 
thus  collected  have  been  published  from  time  to  time,  but  so 
many  of  the  reports  arc  out  of  print  or  otherwise  inaccessible 
that  Messrs.  B.  M.  Hall  and  M.  R.  Hall,  who  have  had  charge 
of  the  work,  have  assembled  all  the  data  relating  to  the  state  in 
a  report  just  issued  by  the  Survey  as  Water  Supply  Paper  Xo. 
197.  In  addition  to  descriptions  of  the  streams,  records  of 
daily  gauge  heights  and  estimates  of  monthly  flow,  the  report 
includes  tabulated  elevations  of  the  surfaces  of  the  streams  at 
specified  points,  by  means  of  which  the  fall  of  the  streams  can 
be  estimated  for  use  as  power,  and  indicates  available  unde- 
veloped sites.  A  simple  formula  for  determining  the  horse- 
power when  fall  and  flow  are  known  is  also  presented,  and  in- 
cidental descriptions  of  the  topographic  and  geological  features 
of  the  state  are  given.  The  paper  is  ready  for  distribution,  and 
copies  may  be  obtained  without  charge  by  applying  to  the 
Director  of  the  U.   S.  Geological   Survey,  Washington. 


EMPIRE  STATE  ASS0CI.4TI0N.—The  annual  meeting  of 
the  Empire  State  Gas  and  Electric  Association  will  be  held  in 
the  auditorium  of  the  New  York  Edison  Company,  44  West 
Twenty-Seventh  Street,  Wednesday,  Oct.  2,  at  10  a.  m.  This 
meeting  will  be  one  of  unusual  interest  and  importance.  At 
the  morning  session  there  will  be  presented  the  report  of  the 
executive  committee  and  the  reports  of  the  various  sub-com- 
mittees which  have  been  appointed  during  the  year.  There  will 
also  be  an  account  of  the  publicity  work  done  on  behalf  of  th.- 
association.  Any  business  to  come  before  the  association  will 
be  taken  up  at  this  session.  In  the  afternoon  several  very  inter- 
esting papers  will  be  presented  and  discussed.  1  .he  subject' 
chosen  will  be  of  equal  interest  to  representatives  of  gas  or 
electric  companies.  A  joint  meeting  and  reception  will  be  held 
under  the  auspices  of  the  Street  Railway  .\ssociation  of  the 
State  of  Xew  York  and  Empire  State  Gas  and  Electric  Associa- 
tion in  the  concert  hall  of  Madison  Square  Garden,  Xew  York 
City,  on  the  evening  of -Oct.  i,  iCO",  at  8:30  o'clock  .\t  this 
meeting  addresses  will  be  made  as  follows :  Hon.  Frank  W. 
Stevens,  chairman.  Public  Service  Commission,  Second  District. 
"The  Work  of  the  Public  Service  Commission,  Second  District, 
and  its  Policies  with  Relation  to  the  Corporations  Under  its 
Supervision;"  Mr.  Henry  F.  Pierre,  president.  International 
Railway  Company,  Buffalo,  X.  Y.,  "The  Electric  Railw.iy  Silua 
tion  of  To-day;"  Dr.  .Alexander  C.  Humphreys,  president. 
Stevens  Institute  of  Technology.  "Control  of  Gas  Companies  by 
State  Commissions;"  Mr.  Everett  W.  Burdctt.  chairman  of 
committee  on  public  policy.  Xational  Electric  Light  .-\ssociation. 
"Public  Control  from  the  Corporate  Standpoint."  .Mr.  C.  H.  B. 
Chapin  is  secretary  of  the  Empire  State  .Association.  The 
regular  programme  of  the  .Association  besides  special  and 
stated  committee  reports  includes  the  following  papers  and 
discussions:  R.  M.  Searic,  "The  Meter  Testing  Situation  and 
Report  of  Meter  Committee:"  Alfred  E.  Forstall,  "Gas  Stan 
dards;"  E.  L.  Elliott,  "Buying  Light;"  L.  T.  Palmer. 
■Franchise  Taxation;"  W.  W.  Cole.  "The  .Agitation 
for  Underground  Distribution  in  Place  of  Overhead :" 
Cdenn  Marston.  "Municipal  Ownership  in  Xew  Y'ork  State." 
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STREET  CAR  BUILDING.— Jht  adoption  of  electrical  en- 
ergy for  traction  cm  street  railways  has  caused  a  great  develop- 
ment of  the  industry  of  building  cars  and  their  repairs.  The 
value  of  products  for  these  industries  increased  generally  four- 
fold between  1890  and  1905,  viz.,  from  $6,268,462  to  $24,281,317. 
The  number  of  street  railway  cars  built  in  1905  was  4094. 
valued  at  $9,902,310.  No  cable  cars  were  built,  and  only  42 
horse  cars.  Xever  was  there  a  more  triumphant  and  complete 
electric  "clean  sweep"  than  that. 


iV.  E.  L.  A.  BULLETIN.— The  National  Electric  Light  Asso- 
ciation has  issued  the  second  number  of  its  bulletin,  and  is  once 
more  to  be  congratulated  upon  this  addition  to  its  resources 
and  means  of  usefulness.  It  contains  special  articles  by  Messrs. 
A.  Williams,  A.  H.  Grant  and  T.  C.  Martin,  and  the  Question 
Box  data  are  of  unusual  interest  and  value.  The  need  of  this 
means  of  intercourse  among  members  is  already  shown  by  the 
fact  that  the  first  issue  has  practically  gone  out  of  print;  and 
a  price  has  been  set  for  the  extra  copies  that  are  called  for  by 
the  member  companies. 


ELECTRO-GASOLINE  CARS.— A  special  telegram  from 
Appleton,  Wis.,  of  Sept.  20,  says:  "The  new  Milwaukee  North- 
ern Railway  proposes  to  establish  a  line  of  electric  cars  with- 
out trolleys.  The  cars  will  be  operated,  if  present  plans  are 
matured,  by  electricity  generated  by  gasoline  engines  in  each 
car.  The  system  is  now  in  use  in  Germany  and  has  proved 
successful  there.  An  expert,  however,  will  study  the  German 
system  before  the  decision  to  install  similar  machinery  on  the 
Wisconsin  cars  is  finally  taken.  The  Milwaukee  Northern  di- 
rectors figure  that  a  saving  of  30  per  cent  would  be  effected 
by  this  system." 


ELECTRIC  JEWELS. — In  a  recent  report  from  the  Birm- 
ingham district,  U.  S.  Consul  Albert  Halstead  makes  the  fol- 
lowing notes  as  to  Coventry:  "The  business  of  hand-made 
watches  is  discouraging.  The  unfavorable  conditions  of  watch 
making  naturally  affected  the  watch-jewel  trade,  tut  the  jewel 
makers  sought  foreign  markets.  The  development  of  the  elec- 
trical industry,  as  that  of  watch  making  in  the  United  States, 
offered  a  good  field  for  such  jewels.  In  connection  with  elec- 
trical works,  sapphire  meter  jewels  are  necessary  in  phono- 
graphs. Coventry  appears  to  be  the  only  place  in  England 
where  electric  and  watch  jewels  are  manufactured,  the  sales  of 
this  article  to  the  United  States  in  the  year  igo6  amounting  to 
$89,000. 


TICKER  TAPE. — When  Prince  Henry  of  Prussia  drove  up 
Broadway  he  and  his  carriage  as  they  passed  Wall  Street  were 
entangled  in  Circean  folds  of  streaming  ticker  tape,  just  let 
loose  on  the  breeze.  The  authorities  of  Trinity  Church  have 
been  bothered  lately  by  the  tricks  of  messenger  boys  and  clerks 
who,  from  the  windows  of  adjoining  skyscrapers,  have  tossed 
out  coils  of  ticker  tape,  which  the  breezes  have  promptly  fes- 
tooned about  the  church  and  the  monuments  and  trees  of  its 
yard.  Decorated  with  the  insignia  of  Mammon,  Triniiv  has 
looked  almost  anything  but  the  sedate  old  pil°  it  really  is. 
Complaints  were  lodged  with  the  owners  of  near-by  buildings, 
and  now  the  superintendents  have  issued  circulars  to  their  ten- 
ants, who  are  doing  their  best  to  put  an  end  to  the  desecration 
of  old  Trinity. 


CENTRAL  ELECTRIC  RAILWAY'  ASSOCIATION.— The 
first  regular  bi-monthly  meeting  of  the  Central  Electrical  Rail 
way  Association,  after  the  summer  vacation,  will  he  held  at 
Columbus,  Ohio,  Sept.  26.  The  programme,  which  is  now  being 
prepared,  will  include  the  report  of  the  standardization  com- 
mittee and  two  papers  will  be  read,  one  on  the  "Single-phase 
System  of  Operating  Electric  Cars,"  by  George  D.  Nichols, 
electric  engineer  of  the  Indianapolis  &  Cincinnati  traction  line, 
and  the  other  on  the  "One  Thousand  Two  Hundred  Volt  Sys 


tem  of  Operating  Electric  Trains,"  by  a  Westinghouse  repre- 
sentative. A  good  attendance  is  anticipated,  a  number  of  trac- 
tion men  of  Michigan,  Illinois  and  Kentucky  have  been  espe- 
cially invited  to  attend  the  meeting. 


EXPORT  OF  ENERGY.— A  special  despatch  from  Ottawa, 
Can.,  says :  "Gen.  Greene,  of  Buffalo,  representing  the  Niagara 
&  Ontario  Power  Company,  has  had  a  conference  with  Sir  Wil- 
frid Laurier  relative  to  the  regulations  drafted  under  the  act  of 
Parliament,  passed  last  session,  governing  the  export  of  electric 
energy.  Before  these  regulations  were  finally  adopted  it  was  ar- 
ranged that  they  should  be  discussed  by  the  government  and 
representatives  of  the  power  company,  and  a  meeting  for  that 
purpose  was  set  for  to-day.  Gen.  Greene,  however,  was  the 
only  representative  of  the  company  to  appear,  and  discussion 
of  the  regulations  was  postponed  until  Oct.  i." 


TWO-CENT  FARES  are  not  popular  with  the  courts,  and 
the  decisions  against  them  multiply.  The  two-cent  fare  law 
enacted  at  the  recent  session  of  the  Pennsylvania  Legislature 
was  adjudged  void  in  its  application  to  the  Susquehanna  River 
&  Western  Railroad  Company  in  an  opinion  delivered  last  week 
at  Bloomfield  by  Judge  Shull,  of  the  Perry  County  Court.  The 
law,  he  declares,  is  in  derogation  of  both  the  United  States  and 
the  Pennsylvania  constitutions.  He  quoted  figures  of  the  com- 
pany's earnings  to  show  that  the  enforcement  of  the  rate  would 
be  confiscatory,  and  said  that  the  act  is  a  caprice  of  a  Legisla- 
ture, "many  of  whose  members,  without  rhyme  or  reason,  facts 
or  figures,  information  or  reputation,  were  pledged  to  perform 
the  act  in  the  name  of  'reform.'  We  might  say  of  reform  as 
was  said  by  Madame  Roland  of  liberty  in  the  days  of  the 
French  Revolution:  'O  Liberty,  Liberty!  How  many  crimes  are 
committed  in  thy  name.' " 


EUROPEAN  LACK  OF  TROLLEYS.— Ur.  Hugh  J. 
McGowan,  head  of  the  merger  traction  lines  in  Indiana,  has  re- 
turned from  a  three-month  tour  of  Europe,  where  he  traveled 
over  5000  miles  in  an  automobile.  Mr.  McGowan  says  "that 
traction  facilities  in  Europe — especially  in  England — are  away 
behind."  There  are  scarcely  any  interurban  lines,  and  in  the 
cities  there  is  a  poor  effort  made  to  carry  or  accommodate  the 
people.  We  are  away  ahead  of  them  when  it  comes  to  the  trac- 
tion business.  Between  Liverpool  and  London,  a  little  over  100 
miles,  there  isn't  an  electric  line,  while  the  land  is  as  level  as 
a  floor.  It  is  surprising  that  within  a  radius  of  50  miles  of 
Liverpool  there  is  a  population  of  7,000,000,  the  most  thickly  popu- 
lated country  in  the  world,  and  not  a  trolley  line  in  existence 
for  their  accommodation.  Throughout  Great  Britain,  France, 
Germany  and  the  most  of  the  other  European  countries  there 
is  a  great  opportunity  for  developing  the  traction  business. 


COMBINATIONS  AND  TRUSTS.— A  conference  will  be 
held  in  Chicago,  Oct.  23-25,  under  the  auspices  of  the  National 
Civic  Federation  on  combinations  and  trusts.  The  attendance 
will  be  large,  representative  and  authoritative.  The  first  day 
will  be  devoted  to  the  problems  involved  in  the  controversies 
between  state  and  federal  government,  respecting  jurisdiction 
over  interstate  comincrce.  The  second  day  will  be  devoted  to 
a  consideration  of  the  corporation.  How  should  it  be  con- 
structed? Should  there  be  national  corporations  as  well  as 
state?  What  should  be  the  basis  of  capitalization  of  corpora- 
tions? their  internal  control?  the  provisions  looking  to  the  pro- 
tection of  investors  and  stockholders,  as  well  as  fair  dealing 
with  the  public.  Should  there  be  a  distinction  between  public 
service  and  other  corporations?  Should  quasi-public  utilities, 
like  gas,  electric  lighting  and  street  railways,  be  considered 
natural  monopolies  to  be  regulated  by  the  municipality?  The 
third  and  fourth  days  will  be  devoted  to  a  discussion  of  the  just 
and  practicable  limit  of  restriction  and  regulation,  federal  and 
state,  of  combinations  in  transportation,  production,  distribu 
flon  and  labor. 
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SPEED  CONTROL  OF  AUTOMOBILES.— An.  effort  is 
being  made  in  England  to  compel  the  use  on  automobiles 
of  automatic  speed  controllers  to  prevent  a  machine  from 
running  above  a  maximum  speed  on  public  roads. 


NO  CIVILITIES  OVER  TELEPHONE.— \l  is  slated  that 
the  Keystone  Telephone  Company,  of  Philadelphia,  has  decreed 
that  the  word  "please"  shall  not  be  used  in  colloquies  over  its 
lines  on  the  ground  that  the  word  is  unnecessary  and  that  its 
use  consumes  an  aggregate  of  125  hours  daily. 


CHICAGO  EXPOSITION.— hi  a  recent  meeting  of  the 
stockholders  of  the  Electrical  Trades  Exposition  Company,  of 
Chicago,  Mr.  Homer  Niesz  was  again  elected  manager  of  the 
show.  Mr.  Samuel  Insull  is  president,  with  Mr.  E.  R.  Over- 
shiner,  chairman  of  the  executive  committee.  The  major  por- 
tion of  the  space  has  already  been  applied  for  and  a  larger  and 
better  show  than  ever  before  is  assured  for  next  January  in 
the  Coliseum. 


ATLANTA  TELEPHONE  FRANCHISE.— h  despatch 
from  Atlanta,  Ga.,  states  that  the  City  Council  has  granted  to 
the  Southern  Bell  Telephone  &  Telegraph  Company  a  renewal 
of  its  franchise,  and  it  has  been  accepted  by  the  company.  The 
company's  right  to  do  business  in  Atlanta  is  extended  for  3,3 
years,  subject  to  a  tax  of  i  per  cent  on  gross  receipts.  From 
this  tax  is  to  be  deducted  the  amount  of  ad  valorem  taxes 
paid  by  the  corporation  on  its  tangible  property. 

STANDARD  SYMBOLS  FOR  WIRING  PLANS.— Thv 
National  Electrical  Contractors'  Association  has  printed  in  de- 
finitive form  the  schedule  of  standard  symbols  for  wiring  plans 
as  adopted  and  recommended  by  the  Association  and  the 
American  Institute  of  Architects.  The  chart  may  be  obtained 
from  Mr.  W.  H.  Morton,  Utica,  N.  Y.,  secretary  of  the  associa- 
tion, upon  payment  of  10  cents  for  the  wall-hanger  form,  or 
$1  per  hundred  in  the  form  of  specification  sheets. 


MOTOR  CABS  FOR  CALCUTTA.— Consu\-G%mevT<.\  \\ . 
H.  Michael,  at  Calcutta,  reports  that  a  London  company,  with  a 
capital  of  £100,000,  has  offered  to  provide  Calcutta  with  elec- 
tric motor-cab  service  commencing  in  October  next,  providing 
the  authorities  will  encourage  the  enterprise  and  afford  facili- 
ties. The  chairman  of  the  corporation  and  commissioner  of 
police  have  given  the  promoters  assurance  of  welcome  and  pro- 
tection. The  cabs  will  be  capable  of  covering  100  miles  per 
dav. 


ITALIAN  EDISON  COMPANY.— h  special  despatch  from 
London  states  that  the  Edison  Power  Company  has  arranged 
for  an  extensive  supply  of  high-tension  energy  in  Italy.  Con- 
tracts have  been  made  with  the  municipalities  of  Rome,  Genoa. 
Naples  and  Milan.  The  installation  will  be  begun  at  Milan  this 
week.  The  Edison  Company  will  first  operate  the  tramways 
in  Milan  under  an  arrangement  whereby  the  municipality  will 
lay  and  own  the  tracks,  the  Edison  Company  owning  the  cars 
and  paying  the  city  mileage  for  each  car. 

STRANGE  TELEPHONE  STRIKE.— A<iv\ccs  from  Hel- 
ena, Mont.,  of  Sept.  22,  say  that  because  the  business  men  of 
Helena  refused  to  discontinue  the  use  of  telephones  pending  a 
settlement  of  the  Rocky  Mountain  Bell  Telephone  Company's 
strike  the  Helena  Trades  &  Labor  Assembly  has  decided 
to  call  a  general  strike  in  Helena  this  week.  The  result  of  this 
action,  it  is  said,  will  be  a  complete  tie-up  of  street-car  service 
and  the  closing  of  hotels,  manufacturing  establishments,  busij 
ness  houses,  and  even  saloons  where  the  use  of  telephones 
has  not  been  discontinued. 


STRAP  HANGERS'  RIGHTS.— The  conductors  of  the  New 
York  Fifth  Avenue  electric  omnibuses  have  much  difficulty  in  en- 
forcing a  rule  prohibiting  passengers  being  taken  on  beyond  the 
seating  capacity  of  the  vehicles.     In  some  instances  the  refusal 


has  been  resented  as  a  denial  of  a  cherished  right  to  occupy 
standing  room  if  one  chooses.  In  England  it  seems  that  pub- 
lic service  companies  have  also  difficulty  in  enforcing  a  simi- 
lar rule.  Recently  a  passenger  on  a  London  electric  railway 
car  was  haled  before  a  magistrate  and  fined  one  shilling  and 
costs  for  the  offence  of  standing  in  a  car. 


TELEPHONY  IN  AUSTRALIA.— U.  S.  Consul-General 
John  P.  Bray  reports  that  the  two  leading  cities  of  Australia, 
Melbourne  and  Sydney,  are  now  connected  by  telephone.  The 
line  is  a  little  over  600  miles  in  length  and  is  composed  of  two 
exceptionally  strong  and  heavy  copper  wires ;  the  cost  of  con- 
struction was  $227,198  and  it  took  four  months  to  complete. 
The  fee  for  conversations,  viz.,  6  shillings.  ($1.46)  for  three 
minutes  is  thought  to  be  too  high  in  business  circles,  but  the 
postmaster-general,  by  whose  department  the  line  is  controlled, 
has  stated  that  if  after  three  months'  trial  the  line  proves  pay- 
able a  series  of  progressive  reductions  in  the  rate  will  be  made. 


CHINESE  WIRELESS.— U.  S.  Consul  \V.  T.  Gracey  makes 
the  following  report  regarding  the  German  Government's  new 
wireless  telegraph  station  at  Tsingtau,  China :  The  local  wire- 
less station  is  on  top  of  the  Diederichs  Hill,  328  ft.  high,  next 
to  the  signal  station.  For  ships  coming  from  the  direction  of 
Tschalien-tau  light  this  hill  appears  as  the  farthest  hill  toward 
the  south,  and  stands  clear  of  the  Bismarck,  litis,  and  Prince 
Henry  mountains,  lying  farther  north.  The  square  towered 
■^'lilding  of  the  signal  station,  as  well  as  the  near-by  mast  0/ 
the  wireless  apparatus,  are  easily  recognized  a  long  distance 
out  at  sea.  The  system  in  use  is  "Telefunken,"  of  Slaby-Arco, 
with  a  mast,  the  distance  of  activity  being  about  100  nautical 
miles.  The  station  is  the  property  of  the  Kiaochow  Govern- 
ment, and  is  used  to  coftimunicate  with  men-of-war  of  the 
German  navy,  but  will  be  thrown  open  for  general  public  use 
before  long  on  conditions  which  have  not  as  yet  been  de- 
termined. 


RINGEDALSVAND  POWER.— X:.  S.  Consul  F.  S.  S. 
Johnson,  of  Bergen,  reports  that  a  tunnel  is  being  .constructed 
which  will  bring  the  water  from  the  great  Ringedalsvand  of 
Norway  (into  which  the  Skjaeggedalsfos  falls)  down  to  the 
fiord,  which  is  a  very  remarkable  piece  of  work,  a  brief 
description  of  which  is  presented:  First,  from  that  lake  there 
is  a  funnel  300  meters  long  to  another  small  one,  known  as 
the  Lillevand.  From  this  point  there  is  a  tunnel  4,600  meters 
in  length,  3  meters  wide  and  2'/^  meters  high,  to  the  face  of 
the  rock  facing  the  Sorfjord.  From  this  tunnel  the  water  will 
be  conveyed  in  strong  pipes  down  the  400  meters  decline  to  the 
fiord.  Down  at  the  sea  level  and  close  to  the  wall  of  rock 
is  the  power  station,  from  which  the  electrical  energy  will  be 
conducted  along  the  seven-kilometer  (4.3-mile)  stretch  to  the 
factory  at  Odda.  The  capacity  available  is  estimated  at  40.000 
hp,  of  which  20,000  hp  will  be  at  once  utilized  when  the 
factories  are  working. 


PACIFIC  CABLE  BREAK.— It  is  announced  by  the  officers 
of  the  Commercial  Cable  Company  that  there  had  been  a  break 
in  their  Pacific  cable  soinewhere  between  the  relay  stations 
at  Midway  Island  and  Guam.  They  are  inclined  to  think  that 
an  earthquake  may  have  been  responsible  for  the  interruption 
in  the  cable  service,  but  in  the  absence  of  all  word  from  the 
operators  at  Guam  they  could  not  assign  a  cause  positively. 
The  cable  that  goes  under  the  Pacific  from  San  Francisco  to 
Yokohama  and  the  Philippines  via  Honolulu,  Midway  and 
Guam  went  dead  on  Friday,  Sept.  20.  Midway,  which  lies 
between  Honolulu  and  Guam,  reported  that  the  spark  went  out 
of  the  submarine  wires  without  warning  and  that  all  efforts  to. 
communicate  with  Guam  had  been  unavailing  so  far  this  week. 
Since  the  Commercial  Cable  Company  line  is  the  only  one  con- 
necting America  with  the  Orient  directly,  all  cables  for  the 
Philippine.*,  Japan  and  points  on  the  China  coast  will  have  to 
be  sent  around  the  other  way  at  a  rate  about  double  that 
charged  across  the  direct  San  Francisco-Yokohama  line. 
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The    Tofwehult-Westerwik    Transmission 
System,    Sweden. 


By  Arvid  Westerberg. 

AN   electrical   equipment   recently   installed   in   Sweden   for 
transmitting  energy  from  Tofwehult  to  Westerwik  pos- 
sesses some  interesting  details,  which  are  outlined  below. 
The  plant  consists  of  a  power  house  at  Tofwehult,  a  transmis 
sion  line  thence  to  the  town  of  Westerwik,  and  transformer  and 
converter  stations  in  that  town. 

THE  power   house. 

The  natural  surroundings  of  the  waterfall  at  Tofwehult 
rendered  it  especially  favorable  for  development,  because  it  is 
situated  between  two  lakes,  and  the  connection  between  these, 
which  forms  the  fall,  consists  of  a  deep  cleft  with  almost 
vertical  sides.  (See  Figs,  i,  2  and  3.)  In  consequence  the 
hydraulic  work  was  very  simple  and  cheap ;  the  costs  of  the 
hydraulic  work  and  the  power  house  building  amounted  to 
only  $26,000,  which,  on  the  basis  of  the  ma.ximum  output  of 
1300  horse-power,  including  the  reserve,  is  only  $20  per  horse- 
power. The  power  house  is  built  for  three  generating  sets, 
two  for  325  horse-power  each,  and  one  for  650  horse-power ; 
only  the  two  smaller  sets  are  now  installed. 

The  turbines  showed  under  test  an  efficiency  at  full  load 
of  81  per  cent,  and  a  speed  variation  of  only  6  per  cent  at  a  load 
variation  from  full  load  to  no  load.  An  interior  view  of  the 
power  house  is  shown  in  Fig.  4.  Each  of  the  generators  is 
built   for   10,000  volts   and  285  k.  v.   a.     The  major  insulation 


the  high-tension  line  a  static  protector  is  provided.  This  ap- 
paratus consists  of  six  vertical  glass  pipes,  two  for  each  phase 
(.Fig.  5),  through  which  water  flows  continuously.  The  upper 
connection  between  the  two  pipes  of  each  phase  consists  of  an 
iron   faucet  which   is  connected  to  the  corresponding  bus-bar. 


■"f^si.-!. 
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The  iron  pipes,  through  which  the  water  is  carried  to  and  from 
the  apparatus  and  which  are  connected  to  the  lower  ends  of  the 
glass  pipes,  are  grounded.  The  water  being  very  pure  and 
therefore  its  specific  resistance  being  high,  the  current  leaking 


2  A.ND  3. — FALLS  BEFORE  AND  AFTER  BEING  HARNESSED;    POWER    HOUSE   FROM    BELOW    AND   ABOVE. 


of  the  armature  coils  consists  of  several  layers  of  oiled  cloth 
and  a  final  coating  of  an  insulating  compound.  At  the  insula- 
tion test  of  one  of  these  coils,  the  breakdown  occurred  at 
45,000  volts. 

A   separate   extension   of   the   power   house   is   provided    for 
the  switch  gear.     .\s  seen  in  Fig.  4.  the  lightning  arresters  are 


Flo.   4. — VIEW   Oh    l.Mi.KiwK   ..I     i-...%rK    ...•■   ~K, 

placed  on  the  upper  floor  of  this  extension.  The  lower  floor, 
which  is  separated  from  the  generator  hall  by  the  switchboard, 
cont.iins  all  other  apparatus  and  instruments  for  low  and  high 
tension.  The  high-tension  equipment  is  placed  in  a  compart- 
ment separated  by  iron  grating  and  accessible  from  both 
sides. 
In  order  to  prevent  the  accumulation  of  sialic  electricity  on 


through  the  apparatus  is  small,  amounting  to  only  0.036  amp. 
per  lead;  this  value  is  probably  rather  too  small  to  secure  a 
good   efficiency  of  the  device. 

THE   HIGH-TENSION   LINE. 

.■\l)out  half  way  between  Tofwehult  and  Westerwik  a  deep 
bay  of  the  Baltic  cuts  into  the  land.  If  the  transmission  line 
had  been  erected  around  this  bay  the  length  would  have  been 
increased  by  3.75  miles  above  the  straight  distance  of  about  9 
miles  between  the  power  house  and  the  town.  The  increase 
could  be  avoided  by  crossing  the  bay  by  means  of  either  a 
submarine  cable  or  a  long  overhead  span.  In  order  to  obtain 
suflicicnl  security  against  breakdowns  of  a  cable  in  the  middle 
of  an  overhead  line  of  10,000  volts  it  would  have  been  necessary 
to  install  special  protection  devices,  and  to  erect  two  cables. 
F.ven  if  these  provisions  had  been  made  the  crossing  by  cable 
would  not  only  entail  a  lower  degree  of  working  security,  but 
would  also  cause  higher  running  costs.  Since,  not  far  from 
the  straight  line  between  the  power  house  and  the  town,  the 
bay  forms  a  narrow  strait  vilh  steep  shores,  it  was  decided 
to  build  at  this  point  an  overhead  span  of  sufficient  height  to 
avoid  all  sails.  A  view  of  this  spnn  is  given  in  Fig.  6.  The 
length  of  the  span  is  73.S  ft.,  and  the  height  over  the  water 
is,  at  the  lowest  point,  131  ft.  The  conductors  consist  of  steel- 
wire  ropes,  each  60  sq.  mm.  in  cross  section ;  they  are  supported 
by  iron  masis,  each  having  a  height  of  82  ft.,  two  on  each 
side,  which  carry  insulating  supports. 

A  view  of  an  insulating  support  is  given  in  Fig.  8.  It  con- 
sists of  an  oak  block,  resting  on  six  high-tension  insulators. 
The  insulators  are  cemented  to  the  oak  block,  iheir  iron  pins 
being  fastened  to  the  brackets  of  the  mast.     The  oak  block  is 
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protected  against  moisture  by  a  coating  of  sheet  zinc.  In  order 
to  prevent  the  pull  of  the  wire  ropes  from  acting  on  the  masts, 
a  rolling  devict  is  provided.  The  rolling  device  consists  of  a 
cast-iron  plate  resting  on  the  oak  block,  four  cast-iron  rolls 
and  a  cast-iron  piece  which  rests  on  these  rolls  and  to  which 
the  wire  ropes  are  fastened  by  screws.  The  terminals  of  the 
wire  ropes  are  anchored  to  the  rock.  Thus  they  act  as  a  guy 
to  the  casting  to  which  the  wire  rope  is  fastened,  and  prevent 
it  from  rolling  out  of  the  cast-iron  plate.  Slipping  to  the  side 
is  prevented  by  flanges  on  the  rolls.  Four  wire  ropes  are 
mounted  in  this  way,  one  of  which  serves  as  reserve.  As  stated 
above,  the  cross-section  of  each  rope  is  60  sq.  mm.  Each  wire 
rope  has,  therefore,  the  same  conductivity  as  a  copper  wire 
about  7  sq.  mm.  in  cross-section.  At  30  deg.  C.  the  strain  in 
the  span  part  of  the  rope  is  1300  lbs.,  and  in  the  guy  part  1650  lbs. 
Thus  the  maximum  stress  equals  17,800  lbs.  per  sq.  in.,  corre- 
sponding to  a  safety  factor  of  5.     The  sag  of  the  rope  at  30 


TRANSFORMER  AND  CONVERTER  STATIONS  AND  DISTRIBUTING  CABLES. 

In  the  main  transformer  station  at  Westerwik  the  e.  m.  f. 
is  transformed  to  500  volts,  three-phase,  and  3000  volts,  three- 
phase.  The  former  voltage  is  used  for  distribution  within  an 
industrial  district  in  the  neighborhood  of  the  transformer  sta- 
tion ;  the  latter  is  used  for  transmission  to  the  converter  station 
which  is  built  close  to  the  old  city  plant.  The  converter  station 
is  arranged  for  four  motor-generator  sets;  two  of  these  are 
installed  at  present.  The  direct  e.  m.  f.  is  2  x  no  volts,  but 
everything  is  so  planned  that  later  on  an  e.  m.  f.  of  2  x  220 
volts  can  be  adopted  without  any  difficulty.  The  station  re- 
serve equipment  includes  a  storage  battery,  while  the  steam- 
driven  direct-current  generators  of  the  old  city  plant  also 
constitute  a  valuable  reserve.  Transformer  station  No.  2 
supplies  energy  to  some  factories  in  its  neighborhood  by  means 
of  three-phase  current  at  500  volts. 

The  distribution  of  the  direct  current  used  in  private  lighting. 


ylGS.    6    AND    7. — VIEWS    OF    STEEL    MAST    USED   ON    LONG    SPAN". 


deg.  C.  equals  29.5  ft.  In  spite  of  this  sag  a  contact  between 
the  ropes  is  impossible  since  they  arc  mounted  at  different 
heights  and  the  horizontal  distance  of  about  6.5  ft.  is  ample. 
Moreover,  it  has  been  proved  that  even  in  a  strong  wind  the 
wires  do  not  swing;  all  of  the  ropes  are  deviated  to  the  same 
constant  angle  from  the  vertical  plane  whereby  the  distance 
between  the  ropes  is  not  changed. 

As  mentioned  above,  the  wire  ropes  arc  anchored  to  the  rock. 
Therefore,  it  is  necessary  to  put  special  strain  insulators  into 
the  guy  part  of  the  ropes.  The  strain  insulator  which  is  shown 
in  Fig.  9,  must  withstand  a  mechanical  force  of  1650  pounds 
and  at  the  same  time  secure  a  good  insulation.  The  insulators 
are  coupled  in  series  by  twos ;  therefore,  at  the  regular  working 
conditions  each  insulator  is  subjected  to  a  voltage  of  3000.  Still, 
in  order  to  get  a  high  degree  of  security,  each  insulator  was 
designed  for  20,000  volts.  The  insulator  is  covered  on  the 
top  and  sides  by  a  cap  of  sheet  zinc  whereby  it  is  perfectly 
protected  against  moisture.  The  dry  insulator  in  actual  tests 
withstood  a  tension  of  25,000  volts.  As  to  the  mechanical 
strength  a  lining  of  sheet  lead  between  the  iron  and  the  porce- 
lain effects  an  equal  distribution  of  the  mechanical  pressure 
upon  the  latter  and  since  porcelain  possesses  a  great  strength 
against  pressure  it  was  not  difficult  to  make  the  span  insulators 
sufficiently  sfrong  mechanically. 

A  telephone  circuit  is  erected  on  the  high-tension  line  poles. 
For  this  line  common  telephone  insulators  are  used;  the  tele- 
phone lines  arc  so  transposed  that  one  whole  turn  is  made  at 
every  fifth  pole.  The  high-tension  line  is  transposed  one  turn 
at  every  1000  ft.  In  telephoning  over  this  line  a  humming  sound 
is  heard.  The  noise  is  not  so  loud  as  to  disturb  the  conversa- 
tion. It  is  probably  partially  caused  hy  the  grounding  of  the 
neutral  point  at  both  the  transformer  station  and  (through  the 
static  protectors)  in  the  power  house. 


for  small  motors  and  for  the  street  lamps  within  the  city  is 
accomplished  by  means  of  earth  cables.  The  street  lighting 
is  furnished  by  65  enclosed  7-amp.  arc  lamps.  Two  of  these 
lamps  arc  connected  in  series  across  the  220-volt  supply  mains. 


FIG.   8. — INSULATING  AND  ROLLING  SUPPORT  FOR  LONG   SIAN. 


The  costs  given  below  refer  to  the  two  generator  sets  in- 
stalled at  the  present  time.  The  total  cost  of  the  fully  installed 
power  house  and  equipment  for  1300  horse-power  would  be 
about  $46,000.     Referred  to  the  entire  equipment  including  the 
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reserve,  namely  880  kw,  the  cost  was  $5270  per  kw  at  the 
power  house  and  $65.40  at  the  end  of  the  high  tension  line; 
the  corresponding  costs  per  horse-power  are  $39  and  $48, 
respectively. 

The   following  list  of  costs  of  various   items  may  prove  of 
interest : 

COST   OF  EQUIPMENT. 

Dam   and   power    house Si6,20o.oo 

Two  323-hp  turbines  and  two  45-hp  turbines 4,800.00 

Two   285-kw  and  two  30-kw  generators 5,200.00 

Station    wiring    and    instruments ."     1,900.00 


rine  miles  (27  total)   of  circuit 
poles   and    right   of    way 


I.,  including 


$38,100.00 


This  plant  was  laid  out  by  the  engineering  firm,  David  Berg- 
man, of   Stockholm.     The  cables   and  the  arc  lamps   and   the 


FIG.  9. — STRAIN  INSULATORS  FOR  LONG  SPAN. 

rest  of  the  electric  parts  of  the  plant  were  furnished  by  the 
Elektri^ka  Aktiebolaget,  Stockholm. 


Magnetic   Hysteresis   Phenomena. 

By  M.  O.  Bolser. 

What  hysteresis  exactly  is  is  often  lost  sight  of  and  though 
often  of  no  practical  importance,  occasionally  cases  may  arise 
in  which  it  is  important. 

In  direct-current  circuits   the  conditions  can  be  represented 
E  (ill.  III.  f.) 

by  /  =  — ,   and   similarly    in    magnetic    circuits    0= 

R  91 

where  0  is   the  flux   and    Si    the   reluctance,   or   magnetic   re- 

E 
sistancc.     In    alternating-current    circuits,    likewise,   /  =: — ,    in 

Z 
in  wiiich  /  can  be  ahead  of  or  behind  the  e.  m.  f.  E,  in  time- 
phase.  Similarly  in  alternating  magnetic  circuits,  the  equiva- 
lent sine  wave  of  flux  <f>  can  lag  behind  or  lead  the  equivalent 
sine  wave  of  m.  m.  f.  The  phenomenon  connected  with  this 
time-phase  displacement  between  the  m.  m.  f.  and  the  flux  is 
known  as  hysteresis,  and  the  angle  of  time-phase  displacement 
is  called  the  hystcrelic  angle  of  advance. 

In  Weber's  molecular  magnetic  theory  of  magnetism,  he  con- 
siders each  and  every  molecule  of  a  magnetic  material  as  a 
magnet.  An  unmagnctized  piece  shows  no  aggregate  polarity 
merely  because  the  axes  of  the  molecules  point  in  all  directions 
at  random.  When  a  magetizing  force  is  applied,  the  molecules 
turn  into  line  and  show  an  aggregate  polarity.  The  complete- 
ness and  degree  to  which  the  molecules  turn  depends  upon  the 
structure  of  the  magnetic  material  and  upon  the  magnetizing 
force.  In  a  piece  of  magnetic  material  there  must  be  magnetic 
lies  bctwq^n  the  different  molecules.  Whenever  the  magntizing 
force  is  sufficiently  great  to  involve  the  breaking  up  of  old  ties 
and  the  forming  of  new  ones,  there  is  an  unstable  phase  move- 
ment of  some  of  the  molecules.  This  tendency  to  hold  to  old 
magnetic  ties  is  called  "molecular  magnetic  friction."    The  en- 


ergy imparted  to  the  molecules  in  giving  them  kinetic  energy 
is  dissipated  again  as  eddy  currents  in  the  neighboring  mole- 
cules. In  the  ordinary  case,  hysteresis  loss  is  a  measure  of  this 
molecular  magnetic   friction  loss.     Fig.   i   shows  this  condition 


E" 


FIG.      I. — CONDITION     OF     CIRCUIT 
WITH    negligible   RESISTANCE 


FIG.    2. — RESISTANCE    AND    REAC- 
TANCE DUE   TO    HYSTERESIS. 


in  a  circuit  of  negligible  resistance.  E,  is  the  e.  m.  f.  impressed 
upon  a  coil  containing  an  iron  core.  /  is  the  current,  <t>  the 
flux  lagging  behing  /  by  the  angle  a,  the  hysteretic  angle.  E" 
is  the  counter  e.  m.  f.  of  self-induction.  In  this  case  EJ 
sin  a  is  a  measure  of  the  molecular  magnetic  friction  loss  and 
a  is  a  measure  of  the  "hysteresis." 

At  this  point,  it  might  be  well  to  consider  the  effective  re- 
sistance and  effective  reactance  attributable  to  hysteresis.  In 
Fig.  2,  Er  is  the  e.  m.  f.  to  overcome  the  ohmic  resistance  drop, 
Ea  is  the  impressed  e.  m.  f.,  £'  the  e.  m.  f.  necessary  to  over- 
come, E"  the  counter  e.  m.  f.  of  self-induction. 

If  £o  be  divided  up  into  power  and  wattless  component,  the 
effective  resistance  and  effective  reactance  may  be  obtained. 
This  is  shown  in  Fig.  3.     E'r  is  the  e.  m.  f.  to  overcome  the 
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FIG.    4. — EICKEMEYER    ENERGY- 
LOSS    LOOP    DEVICE. 


effective  resistance  drop  and  is  larger  than  Er  the  e.  m.  f.  to 
overcome  the  ohmic  resistance  drop. 

E'"  is  the  e.  m.  f.  of  the  effective  reactance  drop,  which  is 
smaller  than  E'  the  counter  e.  m.  f.  of  self-induction. 

Thus,  in  a  circuit  of  the  above  character,  hysteresis  makes 
the  effective  resistance  higher  and  the  effective  reactance  less 
than  ohmic  resistance  and  the  magnetic  reactance. 

While  the  energy  loss  in  molecular  magnetic  friction  is 
essentially  a  constant  quantity  per  cycle,  but  the  apparent  hys- 
teresis loss  as  measured  in  the  primary  magnetizing  circuit  can 
be  zero,  positive  or  negative,  and  this  apparent  loss  can  be 
greater  or  less  than  the  molecular  magnetic  friction,  and  there- 
fore such  apparent  loss  is  not  a  measure  of  the  true  hysteresis 
loss  under  some  conditions.  In  a  circuit  where  the  only  ex- 
penditure of  power  is  in  the  iron,  the  loss  observed  in  the 
magnetizing  circuit  is  a  measure  of  the  molecular  magnetic 
friction.  However,  as  soon  as  there  is  some  other  source  of 
power  present,  or  power  can  be  consumed  in  some  other  way, 
this  coincidence  disappears  and  the  "apparent"  hysteresis  loss 
has  no  direct  relation  to  the  true  molecular  magnetic  friction. 

For  instance,  consider  an  electric  circuit  interchanging  en- 
ergy cyclically  with  a  laminated  iron  magnetic  circuit  in  which 
some  of  the  laminations  are  loose  and  free  to  vibrate.  The 
"apparent"  loss  now  not  only  supplies  the  power  for  molec- 
ular magnetic  friction,  but  also  that  required  to  vibrate  the 
loose  laminations.     The  area  of  the  so-called  "hysteresis  loop" 
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in  this  case  gives  not  only  tlic  energy  dissipated  during  each 
cycle  in  molecular  magnetic  friction,  but'also  that  in  vibrating 
the  laminations.  Under  proper  conditions,  with  energy  sup- 
plied from  some  source  outside  the  electric  circuit,  the  "hys- 
teresis" loop  may  not  only  disappear,  but  it  can  overturn  and 
become  negative,  thereby  showing  that  more  energy  is  taken 
into  the  electric  circuit  during  each  cycle  than  is  restored  to 
the  auxiliary  source. 

The  above-described  phenomena  were  demonstrated  by  Mr. 
Eickemeyer,  who  made  use  of  the  device  shown  in  Fig.  4.  In 
this  illustration  AA  are  the  laminated  stampings  of  a  shell-type 
"transformer;"  CC  is  the  winding;  B  is  the  center  core,  which 
is  mounted  in  such  a  way  that  it  can  be  rotated.  If  an  alter- 
nating current  be  supplied  to  the  winding  CC,  an  alternating 
flux  is  set  up  in  the  center  core,  B.  When  this  center  core,  B, 
is  rotated  at  such  a  speed  that  it  reverses  direction  just  as  the 
magnetizing  force  reverses,  the  speed  is  said  to  be  "synchron- 
ous." When  once  brought  up  to  synchronism,  this  apparatus 
will  work  as  a  synchronous  motor  and  will  give  many  peculiar 
energy-loss  loops.  When  the  friction  and  molecular  magnetic 
friction  are  just  supplied  by  some  external  driving  power,  the 
"loop"  disappears,  which  merely  means  that  its  area  reduces 
to  zero.  However,  when  this  device  is  loaded  as  a  motor,  the 
energy-loss  loop  opens  up  to  such  an  extent  that  during  each 
cycle  it  takes  energy  enough  from  the  electric  circuit  not  only  to 
supply    molecular    magnetic    friction,    but    also    to    supply    the 
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FIG.    5. — ENERGY-LOSS   LOOP. 

mechanical  energy  put  out.  Fig.  5  shows  an  energy-loss  loop 
of  this  character. 

If  the  auxiliary  source  supplies  more  energy  per  cycle  than 
is  necessary  to  overcome  the  friction  and  molecular  magnetic 
friction  the  energy-loss  loop  overturns  and  the  flux  now  leads, 
in  place  of  lagging  behind  the  magnetizing  force  in  time-phase. 
Consequently,  the  energy-loss  loop  shows  that  energy  is  put 
into  the  electric  circuit,  and  the  machine  might  be  called  a 
"hysteresis"  generator. 

Fig.  6  shows  an  energy-loss  loop  under  these  conditions. 
Though  a  small  part  of  this  loop  shows  energy  taken  from  the 
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FIG.  6. — ENERGY-LOSS  LOOP. 

electric  circuit,  by  far  the  larger  part  of  the  loop  represents 
energy  given  into  the  electric  circuit. 

It  will  be  seen  from  the  above  that  molecular  magnetic  fric- 
tion is  constant  per  cycle  of  a  magnetic  circuit,  but  that  the 
"apparent"  hysteresis  can  have  many  values,  depending  upon 
the  surrounding  conditions. 

The  question  now  arises  as  to  the  method  by  which  the  en- 
ergy is  transferred  from  the  primary  to  the  secondary  circuit 


of  a  transformer.  A  little  consideration  will  show  that  the 
energy  does  not  appear  in  the  "hysteresis"  loop.  The  m.  m.  f. 
which  propels  the  flux  through  the  core  is  not  the  m.  m.  f. 
that  supplies  energy  for  the  secondary  circuit  and  for  the  eddy 
currents.  In  others  words,  the  primary  m.  m.  f.  can  be  split 
into  two  components,  one  of  which  balances  the  counter  m. 
m.  f.'s  and  the  other  of  which  propells  the  flux  through  the 
magnetic  circuit.  The  area  of  the  "hysteresis"  loop  represents 
the  exchange  of  energy  between  the  electric  circuit  and  the 
magnetic  circuit  due  to  the  pulsations  of  reluctance  being  un- 
symmetrically  situated  with  respect  to  the  alternations  of  the 
flux.  This  unsymmetrical  situation  can  be  caused  either  by 
molecular  magnetic  friction  or  by  synchronous  motion.  In 
the  first  case,  the  maximum  value  of  the  flux  always  occurs  at 
the  same  time  as  the  maximum  value  of  the  distorted  wave 
of  m.  m.  f.  However,  in  the  second  case  this  condition  does 
not  necessarily  exist. 


Tension    and  Sag  in   Wire  Spans. 

By  Harold  Pe.nder,  Ph.D. 

THE  accompanying  charts*  (No.  I   for  long  spans.  No.  2 
for    short    spans)    enable    one     to    determine     without 
arithmetical   computation   the  variation   of   the  tension 
and  sag  in  copper  wire  spans  with  the  temperature  and  resultant 
load  on  the  wire.     Similar  charts  can  be  readily  prepared  for 
wires  of  any  material. 

The  symbols  used  in  the  discussion  below  are  as  follows: 
m  ==  weight  of  wire  per  cubic  inch  in  pounds. 
a  r=  coefficient  of  linear  expansion  of  wire  per  degree  Fahr. 
M  :=z  modulus  of  elasticity  of  wire   (pounds — square  inch) 
p  :=  ratio  of  resultant  of  the  weight  of  wire,  the  weight  of 

sleet  and  the  wind  pressure  to  the  weight  of  wire. 
/  =  length  of  span  in  feet 
t  =  rise  in  temperature  in  degrees  Fahr. 
7"=:  tension  in  thousands  of  pounds  per  square  inch 
D  ==:  deflection  at  center  of  span  in  feet  in  direction  of  resultant 

force  when  points  of  suspension  are  on  the  same  level 
6"  =^  vertical  sag  at  center  of  span  in  feet  when  points  of  sup- 
port are  on  the  same  level. 
The  lines  on  the  charts  are  plotted  as  follows : 
The    hyperbolic    curves    on    the    right    have    the    equation 


<7) 


where  y  is  the  ordinate  and  T  the  abscissa.  A  curve  is 


plotted  for  p  =  i.o,  1.2,  1.4 4.0,    The  value  of  P  for  each 

curve  is  indicated  at  the  top  of  the  chart.  It  is  to  be  noted  that 
the  horizontal  distance  between  these  curves  at  any  level  is 
directly  proportional  to  the  increment  in  the  value  of  p.  These 
curves  are  independent  of  the  material  of  the  wire. 

10* 

The  inclined  straight  lines  have  the  equation  y  =: T. 


6  M  m'  f 

For  a  given  material  the  equation  of  these  lines  depends  only 
on  the  length  of  the  span.  The  lines  on  the  charts  are  drawn 
for  copper  wire  for  which  «i  =0.321  and  M=  12X10'.  The 
corresponding  length  of  span  is  indicated  on  the  right-hand 
margin  of  the  charts.  For  any  other  material,  the  line  for  a 
given  length  of  span  will  have  a  different  slope. 

The  temperature  scale  on  the  A'  axis  to  the  right  of  the 
origin  is  laid  off  so  that  x  =  Mat.  The  scale  given  on  the  chart 
is  for  copper  for  which  3/  =  12  X  10'  and  o  =  9.6  X  lO"".  This 
scale  will  be  different  for  any  other  material. 

The  parabolic  curves  on  the  left  of  the  chart  have  the  equa- 
tion D  ^0.0015  III  P  \'y,  where  D  is  measured  off  from  the  ieft 
of  the  origin.  For  a  given  material  these  curves  are  fixed  by 
the  length  of  the  span.  The  curves  given  on  the  clfert  are  for 
copper,  for  which  m  =  0.321.  The  corresponding  lengths  of  span 

"These  charts  wtre  devised  to  obtain  a  rraphical  solution  of  Ihe  equa- 
tions deduced  by  the  author  in  an  article  in  the  Electrical  Wo«u>  for 
Tan.  12,  1907,  \*ol.  49.  p.  99. 
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arc  indicated  on  the  curves.    These  curves  will  be  different  for 
any  other  material. 

Rules  for  the  Use  of  the  Charts. 

Given ;  A  span  of  length  /  and  the  points  of  support  on  the 
same  level;  tension  Ti;  ratio  of  resultant  force  to  weight  of 
wire,  pi;  to  find  the  tension  T  when  the  temperature  rises  /  de- 
grees and  the  ratio  of  resultant  force  to  w.cight  of  wire  changes 
to  p  (for  example,  sleet  melts  off). 

At  the  point  I  (Fig.  i)  on  the  curve  corresponding  to  Pi  and 
having  the  abscissa  7"i  lay  off  12^  the  ordinate  of  the  point  3 
on  the  line  corresponding  to  /  having  the  abscissa  t  on  the 
temperature  scale. 

Through  2  draw  a  line  parallel  to  the  line  /;  the  abscissa  of 
the  point  4  where  this  line  cuts  the  curve  corresponding  to  p 
is  the  tension  T  at  the  temperature  /  when  the  ratio  of  resultant 
force  to  weight  of  wire  is  p.  The  abscissa  of  the  point  S  where 
the  horizontal  line  through  4  cuts  the  parabolic  curve  corre- 
sponding to  /  gives  the  corresponding  deflection  D  at  the  cen- 
ter of  the  span  in  feet.  Instead  of  actually  drawing  the  straight 
line  24  a  pair  of  compasses  may  be  used ;  i.  e.,  lay  off  the  dis- 
tance 12,  then  open  the  compasses  until  the  lower  point  touches 
the  straight  line  /;  then  keeping  the  compasses  vertical,  slide 
the  lower  point  along  I  until  the  upper  point  intersects  the 
curve  corresponding  to  p.  If  t  is  negative,  i.  e.,  if  the  tem- 
perature decreases,  lay  off  12  in  the  opposite  direction.  To 
determine    D    with    greater    accuracy    use     the     formula 

P 

D  =.0015  in  P  — 
T 

Calculation  of  p. 

Let  w=:  weight  of  wire  in  pounds  per  foot. 

The  weight  of  sleet  (and  hemp  core,  if  any)  in  pounds  per 
foot  of  wire  is 

w,  =  0.314   (di'  —  d~-)    -t-o.2Srf-o 
where  d  is  the  diameter  of  the  wire,  and  rfi  the  diameter  over 
sleet  and  rfo  the  diameter  of  the  core,  all  in  inches. 

The  wind  pressure  in  pounds  per  foot  of  wire  is* 
ztsi  =  0.00021  V  di 
where  V  is  the  actual  wind  velocity  in  miles  per  hour ;  rfi  =  if 
in    case    of    no    sleet.      The    relation    between    indicated    wind 
velocity    (as    given   by   U.    S.    Weather    Reports)    and    actual 
velocity  is  as  follows : 

Indicated  \^clocity.  Actual   V'elocity. 

10  9.6 

20  17-8 

30  25-7 

40  33-3 

50  40.8 

60  48.0 

70  55-2 

80  62.2 

100  76.2 

The  ratio  of  p  is  then 


-^(-r)-(;) 


Calculation  of  Vertical  Sag. 

In  case  of  no  wind  the  vertical  sag  S  is  the  same  as  the  de- 
flection D.  The  wind  pressure  gives  a  horizontal  component  to 
the  resultant  force  so  that  the  vertical  sag  when  wind  is  blow- 
ing is 

D 
S  = 


\'  + 


(— ) 


Ii.vaiiiflc:  A  No.  00  stranded  copper  cable  is  to  be  strung 
in  still  air  at  70  degs.  Fahrenheit  between  two  points  on  the 
same  level  800  ft.  apart,  so  that  at  a  temperature  of  zero  degrees 
FahronlK'it,  with  a  coaling  of  sleet  14  in.  thick  all  around  and 
wind  blowing  perpendicularly  to  the  cable  at  65  miles  an  hour 


(actual  velocity)  the  tension  in  the  cable  will  be  30,000  lbs.  per 
square  inch;  (i)  at  what  tension  must  the  cable  be  strung  and 
(2)  what  will  be  the  vertical  sag  at  stringing  temperature,  i.  e., 
70  degs.,  also  (3)  what  will  be  the  sag  at  zero  temperature 
when  the  cable  is  coated  with  J^-in.  of  sleet  and  wind  is  blow- 
ing with  a  velocity  of  65  miles  an  hour,  and  (4J  what  will  be 
the  sag  at  a  temperature  of  150  degs.  in  the  still  air? 
We  have 

w  =  0.406 

w,  =  0.314  (1.418  —  0.418)  =0.425 

"2  =  0.0021    X65   X   1.418=   1.26 

Therefore,  at  zero  degrees  with  wind  and  sleet 


I  /           0-425      X                /  1-20        X 
P.  =  \f(l+ )     +     (  1=372 

V      0.406  /        \0.406    ■^ 

(i)  Measure  off  with  compasses  on  chart  Xo.  i  the  vertical 
distance  from  t^yo  on  A'  axis  to  the  straight  line  correspond- 
ing to  /:=8oo.  Lay  this  distance  off  vertically  above  the  point  on 
the  curve  corresponding  to  p  =  3.72  having  the  abscissa  7"=:  30. 
Keep  the  upper  point  fixed,  open  the  compasses  until  the 
lower  point  touches  the  line  /  =  800 ;  then,  keeping  the  com- 
passes vertical,  slide  the  lower  point  along  the  line  /  =  800 
until  the  upper  point  intersects  the  curve  p  :=  i  at  7"  =  8.95 ; 
the  cable  must  therefore  be  strung  at  a  tension  of  8950  pounds 
per  square  inch.  (2)  The  abscissa  of  the  point  on  the  para- 
bolic  curve   /  =  8oo,    having   the   same   ordinate   as   the   point 


FIG.    3. — METHOD   OF   COMPUTING   FROM   CHARTS. 

corresponding  to  p  =  i    and   T  =  8.95   is  £>  =  34.4  feet,  which 
is  the  vertical  sag  S,  in  still  air  at  70  deg.  F. 

(3)  The  deflection  at  zero  degrees  with  sleet  and  wind  is 
the  abscissa  of  the  point  on  the  parabolic  curve  /  =  8oo  having 
the  same  ordinate  as  the  point  corresponding  to  p,  =  3.72  and 
To  =  30,  i.  e.,  Do  =  38.2  feet. 

The  vertical  sag  is 

38.2 
5  = =  21.0  feet. 

(■  1.26    v' 

(4)  To  find  the  sag  at  150  deg.  proceed  as  under  (i)  and 
(2)  taking  /  =  I50.  The  sag  will  be  found  to  be  5  =  36.8 
feet. 

rCiVi'  Suspended  from  Points  Sot  on   the  Same  Le^el. 

The  charts  also  apply  directly  to  the  determination  of  the 
change  in  tension  in  spans  when  the  points  of  support  are  at 
different  heights.  In  this  case,  however,  the  vertical  sag 
5i  (  =  deflection  in  case  of  no  wind)  below  the  highest  point 
of  support  is  given  by  the  formula 


5.  =  6~ 


(-^) 


■II.   W.   n.iek 


Intpniational  Electrical   Congress,    1904. 


where  h  is  the  difference  in  height  of  the  two  points  of 
support  and  5  is  the  vertical  sag  for  a  span  of  equal  length 
but  points  of  support  on  the  .tiiHic*  level :  .S"  is  calculated  by  the 
formula  given  above,  f.  e. 
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Lightning  Arrester. 


D  being  the  deflection,  taken  directly  from  the  chart,  for  a 
span  of  egiiat  length  but  points  of  support  on  the  same  level; 
in  case  of  no  wind  S  :=  D.  The  distance  of  the  point  of 
maximum   sag   from   the  highest   point   of   support   is 


i-i) 


When  h  is  greater  than  4S  the  lowest  point  of  support  is  the 
point  of  maximum  sag,  i.  e.,  the  lowest  point  in  the  span. 

Example:  In  the  example  given  above  suppose  the  difference 
in  height  of  the  points  of  support  is  20  feet.  Then  (l)  the 
tension  at  70  deg.  will  still  be  8950  lbs.  per  sq.  in.  (2)  The 
corresponding  vertical  sag  at  70  deg.  in  still  air  for  points  of 


The  accompanying  illustration  indicates  the  principle  of  a 
type  of  lightning  arrester  which  formed  the  subject  of  a  re- 
cent patent  granted  to  Mr.  Ernst  J.  Berg,  of  Schenectady,  N.  Y. 
It  comprises  an  arrangement  of  condensers  of  the  ordinary  or 
electrolytic  type  for  relieving  the  conductors  from  high  fre- 
quency oscillation,  and  also  a  spark-gap  and  other  elements  for 
relieving  the  lines  from  disturbances  of  a  lower  frequency. 
The  sketch  shows  the  invention  applied  to  a  direct-current  elec- 
tric railway  circuit  of  about  600  volts.  The  lightning  arrester 
system  is  grounded  and  the  line  conductor  connected  to  the 
motor  through  an  impedance  coil,  shown  at  the  top  of  the  fig- 
ure. Two  condensers  are  placed  in  series  in  shunt  with  the 
reactance  and  have  their  common  free  terminals  connected  to 
ground. 

The  condensers  serve  the  purpose  of  permitting  a  free  path 
for  any  high  frequency,  high  voltage  oscillations  and,  therefore. 


Table  Giving  the  Value  ot  T  for  \"arious  V'alues  of  c    and  jv 


-i^' 


y 

Values  of 

Values  of  p 

\ 

V.     / 

2.24 
243 
277 

1.2 

1-4 

i^ 

I  8 

2.0 

2.2 

2.4 

26 

2.8 

3.0 

3-2 

3-4 

3-6 

3-8 

4.0 

:i' 

2  68 
2.91 

3  33 

313 
3-40 
3  88 

3.-;8 

3.88 

4.44 

4.02 
4.37 
4.99 

4  47 
485 

5  55 

4.92 
5  34 
6.10 

5-37 
582 

6.66 

5.81 
631 
721 

626 
679 
7-77 

671 
7.28 
8.32 

716 

887 

7 
8 
9 

60 
25 
43 

8.05 
8.73 
9.98 

8.50 
9.22 
10.54 

8.94 

9.70 
11.09 

0° 

3.16 

3  79 

4-43 
i  29 
7.00 

506 

5.69 
68a 
900 

6.32 
756 

696 

8.32 

7-59 
0.  7 

8  22 
9-83 
1300 

885 
1400 

9  49 
11.34 
1500 

1600 

17 

75 
85 

18.00 

14.36 
19.00 

.2.65 

15.12 

.017 

5-77 
7.07 
767 

6  92 
849 
920 

S08 
990 
10  74 

924 
11  31 
12.27 

10.39 
12.73 
IJ.81 

11-55 
14  14 
1534 

12  70 

1385 
1697 
18.41 

1501 
1838 
1994 

16  16 
19  80 
21.5 

17.32 
23.0 

18  47 
22.63 
24  5 

19 
^1 

63 

208 
255 
27.6 

21.9 
26.9 
29.1 

30.7 

.014 

.312 

845 
913 

10.14 
10.95 

1183 
1278 
14  00 

13  52 
1461 
16.00 

1521 
■643 
18.00 

16  90 
18.26 

1859 

203 
21  9 
240 

23  7 
26.0 

237 
25  6 
280 

=5-4 
274 
300 

27.0 
29.2 
32.0 

28 
31 
34 

7 

30.4 
^6:2 

32.1 

40.0 

.ooS 

.006 
.005 

ii.iS 
1291 
14  14 

1342 
IS  49 
1697 

1565 
1807 
1980 

I7.«9 

232 
25  s 

258 
28.3 

24  6 
284 
31.1 

268 
310 
339 

29  I 
336 

36.8 

3"  3 

396 

33  5 
387 

42  4 

35-8 
4'-3 

45-2 

38 
43 
48 

9 

40.2 
465 
50.9 

42.5 
49.1 
53.7 

44.7 
.51.6 
56.6 

.004 
.0035 
.0030 

I5-8I 
16  90 
18.26 

18.97 
203 
21.9 

237 
250 

25  3 
270 

21,2 

285 
304 
329 

31.6 
338 
365 

348 
37-2 
40.2 

37  9 
406- 
438 

41  I 

43  9 
47  5 

44  3 
47-3 
5'  I 

47-4 
50.7 
548 

50.6 

53 

8 

5 

56.9 
60.8 
65.7 

60.1 
69.4 

63.2 
67.6 
730 

.OM5 

.0015 

2S-8 

24.0 
26.8 
310 

28.0 
31  3 
361 

4' 3 

36  <• 
402 
46.5 

400 
44  7 
,<,i6 

440 
49.2 
56.8 

480 
53  7 
61.9 

671 

S6.o 
62.6 
72.4 

600 
67. 
77-4 

64.0 
7t.6 
82.6 

68 
76 
87 

8 

72.0 
80.5 
92.9 

7'=.o 

80.0 
39.4 
103.2 

.0005 

3t-6 
44  7 

37  9 
53-' 

td 

S0.6 
7.6 

56.9 
^o•5 

63.2 
894 

696 
984 

75  9 
107.3 

82.2 
.163 

885 
1250 

94  9 
134  2 

143.1 

107 

152 

5 

II3-8 
161.0 

170.0 

126. 5 
178.9 

support  at  same  level  is  34.4  feet,  therefore,  for  the  span 
under  consideration  the  vei'tical  sag  from  the  highest  point 
of   support   is  J 


34-4 


\        4X34-4>' 


:45.l  feet. 


4  X  34.4 . 

(3)  The  vertical  sag  at  zero  degrees  with  sleet  and  wind 
for  points  of  support  on  the  same  level  is  21  feet ;  therefore, 
for  a  20- ft.  difference  in  the  height  of  points  of  support,  the 
vertical  sag  from  the  highest  point  of  support  is 


reduce  the  potential  gradient  in  the  motor  winding.  The  im- 
pedance causes  a  partial  reflection  point  for  the  high  voltage 
and,  therefore,  reduces  the  voltage  on  the  motor  winding. 

The  condenser  should  be  constructed  with  as  little  inductive 
reactance  as  possible  and  the  impedance  as  little  capacity  be- 
tween turns  as  possible.     The  second  path  to  the  ground  in- 


V       4X21/ 


I  A, 1=  32.1  feet 

4X21 
(4)  The    vertical    sag    at    a    temperature    of 
points  of  support  on  the  same  level  is  36.8  feet 
a   20-foot   difference   in   height   of   the   points   of   support   the 
vertical  sag  from   the  highest   point  of  support  is 


150    deg.,    for 
therefore,  for 


36.8 


\         4  X  .^6.8/ 


475  feet. 


4  X  36.8> 
The  accompanying   table,  giving  the  value   of   T  and  p   for 


various  values  of  y 


=  (7).      """"= 


found  u"!cful  in  plotting 


•'ic  hyperbolic  curves  in  case  one  wishes  to  make  charts  on 
.1  larger  scale  than  those  given  herein,  or  similar  charts  for  wires 
having  different  constants.  The  other  lines  arc  readily  plotted 
from  the  equations  given  above. 


nKRG    LTGHT.VING    ARRKSTER. 

chides  a  spark-gap  with  n  blow-out  magnet  (indicated  to  the 
left)  arranged. so  that  a  direct  and  heavy  discharge  of  energy 
may  take  place  from  the  line  conductor  to  the  ground  without 
passing  through  cither  of  the  condensers  or  through  the  im- 
pedance coil. 
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Curtis  Turbine  Tests. 


Recently  tests  were  made  in  England  on  a  looo-kw  Curtis 
steam  turbine  supplied  to  the  Lancashire  United  Tramways, 
Ltd.,  by  the  British  Thomson-Houston  Co.,  the  tests  being 
carried  out  under  the  supervision  of  Prof.  Ernest  Wilson,  of 
King's  College,  London,  and  Mr.  J.  R.  Salter,  M.  L  E.  E.. 
engineer  and  manager  of  the  Lancashire  United  Tramways, 
Ltd,  The  turbo-alternator  set  consisted  of  a  vertical  Curtis 
steam  turbine,  mounted  on  sub-base  condenser,  running  at  a 
speed    of    1500   r.    p.    ni.    and    driving    a    two-phase    riltcrnator. 


during  the  run;  Table  II  gives  the  steam  consumption  figures, 
and  Table  III  the  observed  and  calculated  regulation. 
The  accompanying  illustration  shows  the  turbine  set  mounted 

TABLE  111. 


Where  Riven 

KcKulation 

EXCITATION 

Load 

imps. 

K.W.in 

field  coil 

K.W.at 
110  volu 

' 

i                   7.48 

Full  Load 

Si.e..fi.  :.■ 

8.0 

Cos  tf  =  1 . 

Test 

S.6 

8.2 

on  its  sub-base  condenser,  with  electrically  driven  air  pumps, 
as  erected  in  the  power  station  of  the  Lancashire  United  Tram- 
ways Company  at  Atherton. 

The  specification  provided  that  the  test  for  steam  consump- 
tion should  be  made  under  the  following  conditions : 

(i)  A  steam  pressure  of  150  lbs.  per  sq.  in.  at  the  stop  valve. 


luo 

lie.     1— TLKBI.NK    O.N-     SUH-BASE    CO.NDENSER.  FIG.    2.— SHORT-CIRCUIT  CHARACTERISTIC. 

capable  of  giving  a  continuous  output  of  looo-kw   (1250  kva)  (2)   A  vacuum  of  28  ins;  with  the  circulating  water  at  a  tem- 

with  80  per  cent  power  factor,  the  voltage  being  7500  and  the  pcrature  not  exceeding  80  deg.  F.,  and  when  the  power  absorbed 

frequency  50.  by  air  and  circulating  pump  motors  does  not  exceed  52  kw. 

The   stoam   roiisiiniptioii   tests  were  niado   by   measuring  the  The  guarantees  were  as  follows:  For  1%  load,  20  lbs.;  for 

TABLE  I. 

LOAD  ~  I  xriT.vnON 

Average  K.  W.  from  Kilo- 
Average  Average  Amps        Watt  Hour  .Meters  Average  K.V. A.  Volts  acros  K.W.in  field  Coil  watu 
Tests              volts  per  Phase         Phase         Phase         Phase  Phase        Phase  Start  L... -.  .\   cr.iKc        Start  End  of  at  HO 

phase.               1                   2                  1                  2                  1     2  of  Test  Test  Amps         of  Test          Test  Volu 

Half  Load 7500  Ssl               Jil               ~.               ~  252"             251  60.5  66.S  69.5               4.17               4.6S  7.65 

Full  Load 7500  w,  V             ....  i              >■>..              ^o^  500            498  71.0  7.vn  -<  "             =M             5.63  8.25 

li^Load 750(1  SSI               < <-'              ■■'••  640              637  79.5  -l.^  6.45  H.73 

amount  of  water  discharged  into  the  hot  well,  the  power  taken  full  load,  19.3  lbs.;  for  half  lo.i.l,  .;i  S  lb<.  The  full  load 
by  the  air  and  circulating  pumps  being  excluded.  The  test  figures  were  subject  to  a  penalty  or  bonus  of  iso  for  every 
was    run    in    the    following   order:     Half    load    for    2    hours;  .   one  per  cent  variation. 

TABLE  II. 

St.  Temperature  Kw-houts  Lbs.  or 

Pressure  of  circulating  Lbs.  of  due  steam 

Load     in  lbs.  per  Temp.  h<-:it  Exhaust  Barometer          water  steam  per     ToUl        to  field  Nelt  per 

sq.inrh  Deg.F.  Deg.F..  vacuum  In         Out  hour  Kw- hours     coil     Kw-hours  Kw-hour 

7  ..HI                                       Half             153             384  18  28.65  29.60  35             47  9.650  503           4^65  498.4  19.4. 

9.36p.m. to2.06u.m Full              1."             389  22  28.82  29.66  3S             51  17.100  1011           5.63  1005.4  17.0 

2.30  a.m.  to  3.30  a.  m Full              153             466  100  28.88  29.72  35             51  15.940  1011           S.63  1005.4  15.9 

4to5a.m m                 14S             508  145  28.77  29.72  35             54  19..<90  12S1           6.45  1274.6  15.2 


full  load  for  6  hours;  1%  load  for  one  hour,  after  which  the         In  each  of  the  tests,  the  rate  of  consumption  in  pounds  of  steam 

voltage  regulation  and  insulation  tests  were  taken.  per  hour  was  obtained  from  the  log  sheets  between  the  times 

In  Table  I  is  given  a  summary  of  the  electrical  data  obtained      set  out   in  Table   II,  the  tests  being  made  by  measuring  the 
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amount  of  water  discharged  into  two  tanks.  The  platform 
weighing  machines  used  during  the  test  have  been  certified 
as  accurate  by  the  Government  Inspector  of  Weights  &  Meas- 
ures, and  all  electrical  measuring  instruments-  were  calibrated 
by  the  Board  of  Trade  after  the  test. 

Correcting  the  test  results  at  full  load  to  specification  condi- 
tions as  regards  steam  pressure,  superheat  and  vacuum,  and 
allowing  for  excitation  losses  and  lubricating  pump  (9.8  kw) 
the  full-load  figures-  worked  out  to  18.5  lbs.  per  kw-hour.  This 
is  4  per  cent  better  than  the  guarantee,  which  thuS  entitled 
the  contractors  to  a  bonus  of  £200. 

The  specification  allowed  a  rise  of  75  deg.  F.  (41.6  deg.  C.) 
in  temperature  after  a  10  hours'  run  at  full  non-inductive  load. 
The  rise  observed  was  39.2  deg.-  C.  with  relation  to  a  ther- 
mometer in  one  part  of  the  room,  and  31.2  deg.  C.  with  relation 
to  a  thermometer  in  another  part  of  the  room.  In  either  case, 
the  rise  was  within  the  specification  limits.  The  temperature 
rises  were  checked  by  resistance  measurements,  and  agreed 
closely. 

It  will  be  seen  from  Table  III  that  the  regulation  was 
within  the  specification  limits.  The  short-circuit  characteristic 
(Fig.  2)  enabled  an  approximate  idea  to  be  formed  as  to  what 
the    regulation   will   be   on   inductive   loads.     It   will    be    seen 


with  another  tj^je  in  which  the  heating  element  consists  of  a 
metal  strip,  similar  to  a  Grecian  border,  whose  terminals  are 
an  integral  part  of  the  strip  itself  and  with  greater  carrying 
capacity.  Depending  upon  the  service  the  apparatus  is  to  per- 
form the  current  necessarily  varies  through  wide  limits  in  com- 
mercial apparatus.  Thus  in  the  case  of  the  Vanderbilt  Bilt- 
more  estate  electric  heating  equipment,  the  plate-warmers  are 
operated  at  a  density  of  0.8  watt  per  sq.  in.  of  heating  sur- 
face; the  laundry  mangle  at  3  watts,  and  the  iron  stoves  at 
13  watts. 

In  the  matter  of  switches,  cut-out  fuses,  flexible  cords  and 
similar  auxiliary  appliances,  the  market  to-day  affords  little 
choice.  The  requirements  of  heating  apparatus  are  of  the  most 
exacting  nature,  and  it  is  interesting  to  note  in  practice  how 
quickly  the  "continuous  carrying  capacity"  claims  vanish  when 
appliances  so  described  are  used  with  heating  apparatus.  The 
author  stated  that  he  had  found  it  desirable  to  install  switches, 
cut-outs  and  terminals  of  at  least  twice  the  capacity  as  rated 
by  the  manufacturers  and  to  allow  a  generous  margin  in  the 
capacity  of  fuses. 

After  discussing  the  general  use  of  electric  heating,  the  pros- 
pect for  which  is  not  found  favorable,  it  was  stated  that  in 
semi-domestic  service  the  field  is  less  restricted  and  the  outlook 


_l 

• 

1 

/ 

.^.e 

tual  > 

rave 

^orm 

Z'      \  Aiitnal  Wave  Form 
^       N.  \     **°  OiHtograph             ^ 

/ 

.5 
3 

1 

/ 

N 

Sine 

Wave 

(b) 

i 

>     i     !     1    ' 

t-Sine  CnrVe  (bl 

/T 

\ 

rSine 

Korm(ii) 

' 

/ 

// 

\ 

// 

- 

yV  OmlugijaptL 

i 

1 , 

I.VLF 

LOAI 

TES 

C      \ 

t 

FCl 

[.LO. 
6  HO 

.D  TI 
CKS 

ST   ^ 

y 

. 

7/   1 

./  /ajOVERLO 

!       //   1       1 

U)  T  £ST  Vk 

2 

1 
1 

- 

, 

/ 

\ 

f 

\ 

/ 

\ 

■ 

\ 

1 

/ 

' 

J 

I  •  '  ' 

\\ 

/ 

\ 

:/ 

^    "     ^w 

1 

/ 

\  y 

^ 

iu    w     ua    80 

FIGS.  3,  4  AXD  5. — WAVE  FOR 

that  the  field  coil,  according  to  theory,  will  have  to  be  supplied 
with  the  full  no  volts  for  the  requisite  excitation  of  about 
115  amperes  when  the  generator  is  hot. 

Figs.  3,  4  and  5,  give  the  wave  forms  obtained  by  an  ondo- 
graph  and  the  equivalent  sine  curve  has  been  superposed 
thereon.  That  is  the  curve  marked  h  in  each'  of  the  figures 
which  would  give  the  same  reading  on  the  same  voltmeter 
that  the  actual  curve  gave.  The  deviation  from  a  sine  curve 
is  not  beyond  the  limit  given  in  the  specification,  and  is  satis- 
factory. The  deviation  becomes  more  pronounced  as  the  load 
is   increased,  on   account   of   the   increased   armature   reaction. 


Possibilities  of  Electric   Heating. 

At  the  meeting,  Sept.  9,  of  the  Engineering  Society  of  the 
Carolinas,  Mr.  Charles  E.  Waddell,  second  vice-president  of  the 
society,  presented  a  paper  entitled  "Problems  and  Possibilities 
in  Electric  Heating."  Referring  to  the  electric  heating  ap- 
paratus now  in  the  market,  he  states  that  one  or  more  manu- 
facturing companies  guarantee  for  their  product  a  life  of  10,000 
hours.  The  heating  element  consisting  of  a  metal  deposited 
on  an  enamel,  which  while  very  efficient  in  operation  is  open  tf> 
the  objection  that  the  contact  between  the  Icading-in  wires  and 
the  clement  is  subject  to  deterioration  eventually  resulting  in 
open  circuit.     More   success   in   this   respect  has  been  realized 
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more  hopeful.  For  example,  in  laundries  and  large  apartment 
houses  there  are  many  opportunities  for  edbnomy  from  the  use 
of  electric  heating.  The  Biltmore  house  is  cited  as  an  example 
of  this  kind.  About  a  year  ago  a  plant  of  about  160  kilowatts 
was  installed  there,  superseding  the  high-pressure  boiler  that 
furnished  steam  for  the  laundry,  plate  warmers,  etc.,  an  ordi- 
nary type  of  hot-water  heater  burning  anthracite  coal,  and  a 
coal  stove  for  the  laundry  irons.  Three  thousand  gals,  of  water 
are  heated  to  a  temperature  of  212  degs.  F.  per  day  of  24 
hours,  and  except  for  heating  the  house,  steam  has  been  dis- 
continued altogether.  The  success  that  has  attended  this  initial 
installation  leaves  the  hope  that  electricity  may  supersede  steam 
for  heating  the  house,  a  problem  that  is  now  being  worked  out. 
The  company  furnishing  electric  power  to  the  Biltmore  estate 
offers  favorable  rates  for  service  furnished  between  midnight 
and  morning  in  the  winter  months,  and  the  plan  now  being 
worked  out  is  to  heat  large  quantities  of  water  between  mid- 
night and  morning  to  a  temperature  higher  than  the  boiling 
point,  keep  the  water  under  pressure  in  containing  tanks 
thermally  insulated.  Throughout  the  remainder  of  the  24 
hours  the  water  will  be  liberated  into  the  present  hot-water 
radiation  system,  and  being  under  a  very  little  pressure  will 
expand,  liberate  its  heat,  condense  and  be  returned  to  the  tanks. 
Where  direct-steam  radiators  arc  at  present  employed,  as  in  the 
hath  rooms  and  similar  places,  it  is  proposed  to  substitute  di- 
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rect  electrical  radiators.  With  this  system  it  is  believed  the 
operating  cost  would  be  the  same  as  with  coal,  the  fuel  being 
anthracite  that  costs  $11   per  ton. 


Control   of  Flywheel  Motor-Generator  Sets. 


On  Sept.  10  there  were  issued  to  Mr.  W.  H.  Powell  nine 
patents  containing  a  total  of  401  claims  covering  control  sys- 
tems for  motors  used  in  rolling  mills.  The  main  part  of  the 
motor  equipment  consists  of  an  induction  motor  direct  con- 
nected mechanically  to  a  variable-voltage  direct-current  gener- 
ator which  is  electrically  connected  to  a  variable-speed  reversi- 
ble motor,  which  drives  the  rolling  mill  machinery.  The  in- 
duction motor  is  provided  with  a  variable  secondary  resistance 
so  that  it  has  a  drooping  load-speed  characteristic.  In  order 
to  equalize  the  load  on  the  induction  motor  a  heavy  flywheel  is 
mounted  on  its  shaft  for  absorbing  energy  kinetically  when  the 
motor  speed  increases  and  for  giving  off  energy  when  the  speed 
decreases.  The  patents  mentioned  above  relate  not  so  much  to 
the  motor  equipment  as  to  the  control  system,  the  arrangement 
being  such  that  the  direct-current  machines  are  not  required 
to  be  of  much,  if  any,  greater  rating  than  demanded  by  the 
load,  because  the  maximum  current  and  the  maximum  voltage 
are  used  simultaneously.  Moreover,  the  time  required  for  the 
reversal  is  rendered  short  on  account  of  the  small  "time  con- 
stant (i.  ->  R)  of  the  generator  field  magnet  winding. 

The  armature  of  the  working  motor  (connected  to  the  roll- 
ing mill  machinery)  receives  its  energy  from  a  special  genera- 
tor, and  the  field  strength  of  both  the  motor  and  the  generator 
are  variable,  generally  inversely  and  preferably  in  alternate 
steps,  while  the  field  flux  of  the  generator  is  reversible.  The 
field  current  of  the  generator  and  also  that  of  the  motor  are 
obtained  from  some  external  source.  When  it  is  desired  to 
bring  the  working  motor  quickly  to  rest  and  reverse  its  direc- 
tion of  rotation,  its  field  strength  is  first  increased  and  the  c.  m.  1. 
across  its  armature  is  reduced  to  zero;  then  its  field  is  wcakencu 
and  the  e.  m.  f.  impr^-^sed  across  the  arm.iture  is  simultaneously 


FIG.    I. — POWELL    MOTOK  CONTROL  SYSTEM. 

increased  in  a  reverse  direction.  One  method  of  arranging  the 
apparatus  and  control  circuits  is  shown  in  Fig.  i.  Modifica- 
tions described  in  other  patents  relate  to  self-contained  excit- 
ing generators,  and  to  the  self-excitation  or  partial  self-ex- 
citation of  the  direct-current  machines. 

Two  patents  containing  a  total  of  78  claims  covering  addi- 
tional modifications  of  the  above  system  were  issued  on  the 
above  date  to  Mr.  W.  J.  Richards.  The  scheme  disclosed  in 
one  of  these  patents  is  shown  in  Fig.  2.    The  field  coils  of  the 


direct-current  generator  A  and  the  direct-current  motor  B  are 
connected  permanently  in  series  and  subjected  to  the  full  value 
of  e.  m.  f.  from  an  external  source  of  supply.  The  currents 
in  these  sets  of  field  coils  are  not  maintained  equal  in 
value  because  the  field  coils  of  generator  A  are  shunted  by  the 
armature  of  a  "counter-voltage"  generator  C.  The  speed  con- 
trol of  the  whole  equipment  is  obtained  by  varying  the  field 
strength  of  generator  C.  When  the  field  circuit  of  this  genera- 
tor is  open,  the  armature  C  generates  almost  no  counter  volt- 
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FIG.  2. — RICHARDS    MOTOR  COX" 


age,  and  its  resistance  being  very  low,  almost  no  current  passes 
through  the  field  coils  of  generator  A.  The  field  current  of 
motor  B  has  its  maximum  value,  but  the  armature  exerts 
almost  no  torque  because  its  current  is  of  almost  zero  value. 
When  the  field  strength  of  C  is  gradually  increased  more  cur- 
rent passes  through  the  field  coils  of  generator  A  (less  through 
the  field  coils  of  motor  B)  and  it  delivers  a  gradually  increas- 
ing e.  m.  f.  to  the  armature  of  motor  B.  In  the  second  patent 
issued  to  the  same  inventor,  the  field  coils  of  motor  B  are 
also  shunted  by  the  armature  circuit  of  a  "counter-voltage"  gen- 
erator, the  e.  m.  f.'s  of  the  two  "counter-voltage"  generators 
being  separately  controlled  by  manually  operated  field-circuit 
rheostats. 

In  a  patent  containing  46  claims,  issued  to  Mr.  L.  E.  Bogen 
on  the  same  date,  it  is  proposed  to  supply  current  to  the  field 
coils  of  the  working  motor,  and  of  the  generator  supplying 
current  to  the  armature  of  this  motor,  from  separate  sources 
of  e.  m.  f.,  and  to  vary  the  e.  m.  f.'s  of  the  separate  sources 
inversely  in  order  to  control  the  speed  and  power  of  the  work- 
ing motor. 

All  of  the  above-mentioned  12  patents  have  been  assigned  to 
the  Allis-Chalmers  Company. 


Artificial   Cooling  of  Induction   Motors. 

Means   for  artificially  cooling  the  rotor  windings  of  an  in- 
duction motor  for  driving  rolling  mills  are  disclosed  in  a  patent 
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.VkTIKlCIAL   COOLING  OF   INDUCTION    MOTORS. 

issued  Sept.  10  to  Dr.  C.  P.  Steinmetz.  The  secondary  (rotor) 
winding  consists  of  a  "squirrel-cage"  whose  bars  are  made  of 
piping  and  whose  end  rings  are  hollow.  Cooling  water  is  drawn 
through  the  bars  and  end  rings  by  means  of  a  suction 
pump.  The  water  being  under  a  partial  vacuum,  a  leaky  joint 
merely  admits  air  instead  of  allowing  the  water  to  escape.  The 
secondary  resistance  is  so  high  that  the  maximum  torque  oc- 
curs at  about  negative  synchronism  (at  a  slip  of  200  per  cent).. 
The  motor  is,  therefore,  especially  suited   for  work  requiring 
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rapid  reversal  of  rotation.  The  artificial  cooling  allows  the 
rotating  member  to  be  extremely  small  and  its  inertia  corre- 
spondingly low. 


along  cornices  of  certain  of  the  exposition  buildings,  or  on 
either  side  of  the  esplanade.  A  large  central  fountain  was  also 
proposed  with  powerful  light  reflecting  thereon. 

In  view  of  the  foregoing  the  writer  believes  himself  entitled 


New  Telephone   Patents. 

SUPERVISORY  CIRCUIT. 

All  lamp  supervisory  circuits  have  included  two  elemental 
principles,  viz.,  the  initial  control  device  which  keeps-  the  cir- 
cuit inoperative  except  when  the  associated  cords  are  in  use,  and 
the  responsive  device  which  effects  the  actual  display  of  the 
signal.  Usually  the  control  part  maintains  the  lamp  signal 
open,  it  itself  being  normally  on  open  circuit.  Contrary  to  this 
custom,  Mr.  W.  W.  Dean  has  provided  for  the  control  a  relay 
normally  on  closed  circuit,  which  relay  maintains  the  lamp  cir- 
cuit open  in  its  energized  condition.  This  relay  becomes  de- 
energized  during  the  use  of  its  cord  circuit  by  any  of  the  ready 
means.  The  control  relay  is,  of  course,  wasting  energy  con- 
tinuously, but  the  resistance  is  made  some  thousands  ohms. 
The  patent  for  this  circuit  is  assigned  to  the  Kellogg  Switch- 
board &  Supply  Company. 

INDUCTION    COIL   CIRCUIT. 

D.  M.  Therrell,  of  Charleston,  S.  C,  has  obtained  an  addi- 
tional patent  on  his  resonance  induction  coil  arrangement  for 
improving  transmission.  Notice  of  his  earlier  patent,  which 
sets  forth  the  general  principles,  was  given  on  page  831  of  our 
issue  of  April  21,  1906,  and  an  exposition  of  the  principles  and 
their  application  will  be  found  in  an  article  by  Mr.  Therrell  on 
page  1344  of  our  issue  of  June  30,  1906. 

AUTOMATIC    SWITCH. 

A  novel  sort  of  automatic  switch  forms  the  basis  of  a  patent 
issued  to  H.  G.  Pope,  of  New  York  City.  The  switch  is  asso- 
ciated with  the  band  of  a  head  telephone  so  that  when  this 
clamps  the  head  of  the  user  the  switch  is  closed.  It  may  either 
be  at  the  receiver  end  of  the  band,  or  in  connection  with  a  pad 
at  the  free  end. 


Letters  to  the  Editors. 


Apropos  of  the   Niagara   Illumination. 

To  the  Editors  of  Electrical  IV  or  Id: 

Sirs  : — It  is  with  interest  that  the  writer  has  read  the  descrip- 
tion of  the  steam  fountain  apparatus  installed  in  connection 
with  the  illumination  of  Niagara  Falls,  illustrated  in  the  Sept.  7 
issue  of  the  Electrical  World.  Therein  it  is  stated  that  the 
apparatus  was  designed  for  the  Jamestown  Exposition,  but  not 
used  for  various  reasons. 

This  means  of  spectacular  illumination  occurred  to  the 
writer  some  time  in  1903.  Application  for  a  patent  on  a  steam 
fountain  head,  illustrated  by  a  sectional  view  in  the  accompany- 
ing diagram,  was  filed  in  the  spring  of  1906:  and  shortly 
thereafter  the  writer  endeavored  to  induce  the  Jamestown  Ex- 
position authorities  to  adopt  on  a  large  scale  a  spectacular 
scheme  of  steam  fountain  lighting. 

In  the  particular  type  of  fountain  head  here  illustrated,  A  is 
the  nozzle  of  a  pipe  from  which  a  low  pressure  steam  jet  / 
discharges.  Rigidly  attached  to  the  pipe  are  the  lamps,  B,  B, 
receiving  current  through  the  conductor  K. 

A  transparent  rotatable  color  disk  D,,  carrying  two  or  more 
colored  sectors,  is  mounted  on  a  center  bearing  supported  by 
the  steam  pipe  at  P,.  A  thin  metal  vane  Q  attached  to  the  disk 
Dj  slightly  projects  over  the  nozzle  so  that  the  escaping  steam 
will  impinge  against  the  vane,  thus  causing  a  pressure  tending 
to  slowly  rotate  the  color  disk.  The  entire  mechanism  is  en- 
closed by  the  metal  or  porcelain  shield  //  and  the  outer  tubing  A. 
The  operation  of  the  device  is  simple  and  automatic,  and  slowly 
shifting  color  eflfects  are  continuously  obtained. 

It  was  proposed  to  place  a  number  of  these   fountain  heads 


ILLUMINATED    STEAM    FOUNTAIN     HEAD. 

to  share  in  what  small  credit  may  be  due  to  originating  and  in- 
troducing the  luminous  steam  fountain. 
New  York.  P.  G.  Watmough,  Jr. 


Distortion   in    Telephonic  Transmission. 


To  the  Editors  of  Electrical  JVorid: 

Sirs  : — In  your  editorial  comment  on  my  paper  "Distortion  in 
Telephonic  Transmission,"  I  note  the  following  statement : 
"We  note  that  in  the  present  case,  as  in  the  case  of  other 
writers  on  the  subject  of  telephonic  distortion,  the  term  distor- 
tion is  connected  only  with  the  effect  of  attenuation.  This 
use  appears  to  ignore  the  fact  that  the  effect  of  reactance  not 
only  attenuates  differently  the  values  of  current  components, 
but  also  changes  their  phase  relations."  If  you  will  kindly 
refer  to  my  paper  on  the  "Telephone  Repeater,"  published  in 
your  journal  April  4,  you  will  find  that  I  specifically  called 
attention  to  the  fact  that  the  phase  displacement  is  one  of  the 
causes  that  produce  distortion.  The  reason  I  did  not  mention 
anything  about  it  in  this  paper  is  because  I  did  not  intend  to 
deal  with  the  problem  of  distortion  in  all  its  phases.  I  merely 
wished  to  call  attention  to  the  fact  that  resistance  is  a  function 
of  the  frequency  and  this  produces  distortion.  To  make  the 
argument  clear  I  made  some  calculations  to  show  to  what 
extent  the  attenuation  is  affected  by  the  change  of  resistance. 
It  is  understood,  of  course,  that  the  phase  displacement  will  be 
imilarly  affected,  but  I  did  not  think  it  necessary  to'  consider 
both  factors  which  enter  in  the  production  of  distortion.  I 
thought  that  the  discussion  of  one  factor — attenuation — would 
be  suflicirnt  to  illustrate  the  argument. 

Washington,  D.  C.  Louis  Cohen. 


ELECTRICAL      WORLD. 


Vol.  L,  No.  13. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,  Motors    and  Transformers. 

Single-Phase  Motor. — A  well-illustrated  account  of  the  de- 
velopment of  the  Siemens-Schuckert  single-phase  commutator 
motor  for  traction  purposes,  on  the  basis  of  various  papers  by 
R.  Richter.  The  motor  is  of  the  series  type  but  differs  from 
the  ordinary  scries  motor  chiefly  with  respect  to  two  features. 
The  first  of  these  features  relates  to  an  arrangement  of  the 
armature  winding,  whereby  the  high  resistance  leads,  before 
reaching  the  commutator,  are  arranged  in  extra  turns  so  situated 
as  regards  the  impressed  field  as  to  contribute  materially  to  the 
torque  of  the  motor.  It  is  claimed  that  some  10  per  cent  in- 
crease in  the  output  for  a  given  weight  of  motor  is  obtained 
by  virtue  of  this  construction.  The  stator  windings  differ  from 
those  customary  with  the  series-type  motor,  chiefly  with  respect 
to  certain  special  connections,  which  give  to  a  portion  of  the 
windings  a  certain  amount  of  shunt  characteristic,  subsidiary, 
of  course,  to  the  predominating  series  characteristic.  This 
arrangement  has  been  introduced  with  a  view  to  suppressing 
still  further  the  sparking  at  starting  due  to  the  transformer 
action  from  the  main  poles.  Motors  of  this  type  rated  at 
125  hp  are  already  in  use  on  the  Blankenese-Ohlsdorf  Railway, 
and  motors  of  175-hp  rating  will  be  employed  on  the  Heysham 
electrification  scheme  of  the  Midland  Railway.  This  latter 
type  of  motor  has  a  speed  (at  its- l-hour  7S-deg.  C.  rating) 
of  "00  r.  p.  m.,  and  weight  2.77  tons.  The  weight  of  the 
remainder  of  tlie  electrical  equipment  is  2.73  tons  per  motor, 
thus  giving  a  total  weight  of  electrical  equipment  of  5.50  tons 
per  motor.  The  motors  are  ventilated  by  forced  draft.  If 
they  were  non-ventilated,  and  were  run  at  a  speed  of  550  r.  p.  m. 
(which  is  more  in  accordance  with  approved  railway  practice) 
the  total  weight  of  electrical  equipment  would  amount  to  some 
7  tons,  or  some  40  kgs.  per  rated  horse-power,  as  against  some 
17  kgs.  per  rated  horse-power  for  first-class  continuous-curent 
equipment  for  the  same  rating. — Lond.  Elec.  Eng'ing,  Sept.  5. 

Dimensions  of  Dynamos. — H.  M.  Hodart  and  A.  G.  Ellis. — 
The  first  part  of  an  illustrated  article  on  a  method  of  determin- 
ing the  leading  dimensions  of  large  and  high-speed  continuous- 
current  dynamos.  In  large  and  high-speed  dynamos,  especially 
for  large  rated  outputs  associated  with  high  speeds,  the  commu- 
tation problem  is  the  most  difficult,  while  that  of  the  losses  and 
heating  is  less  important.  The  method  described  by  the  authors 
embodies  a  general  relation  between  the  leading  dimensions, 
armature  strength,  number  of  poles,  rated  output  and  speed, 
and  the  commutating  quality.  The  latter  is  expressed  in  terms 
of  the  reactance  voltage  per  segment. — Lond.  Elec.  Review, 
Sept.  6. 

Repulsion  Motor. — A  note  on  a  recent  British  patent  of  the 
Allgem.  Elek.  Ges.  It  relates  to  alternating-current  machines 
whose  magnetic  field  is  excited  by  a  rotor  short-circuited 
through  a  commutator  and  brushes.  In  order  to  distribute 
the  field  more  uniformly  over  the  air-gap,  the  exciter  brushes 
are  arranged  in  a  chord  perpendicular  to  the  short-circuit  axis. 
Two  sets  of  brushes  may  be  employed  on  two  chords,  one  on 
either  side  of  the  ordinary  central  position.  A  chord  winding 
on  the  rotor  may  also  be  used  in  conjunction  with  brushes 
arranged  as  a  chord. — Lond.  Elec.  Eng'ing,  Aug.  29. 

Automatic  Speed-Control  of  Series  Motors. — A  note  on  a 
recent  patent  of  Burnand.  In  order  to  vary  at  will  the  speed 
of  a  series-wound  motor,  the  positions  of  the  brushes  are 
controlled  by  means  of  an  eddy-current  brake,  one  member  of 
which  is  driven  by  the  motor  shaft,  the  other  member  of  the 
brake  is  movable  within  certain  limits,  and  its  movement  is 
controlled  by  a  spring  adjustable  by  hand.  The  movement 
of  the  brake  mechanism  is  arranged  to  rock  the  brushes  by 
means  of  a  pinion  and  sector.  Normally,  the  torque  of  the 
brake  balances  the  pull  of  the  control  spring,  but  when  the 
speed  varies  the  torque  varies,  and  the  brushes  are  moved  in 


cither  direction  until  the  speed  is  restored  to  practically  normal. 
— Lond.  Elec.  Eng'ing,  Aug.  29. 

Commutator  Construction. — An  illustrated  description  of  me- 
chanical details  of  fixing  the  commutator  segments,  recently 
patented  by  the  Siemens-Schuckert  Co. — Lond.  Elec.  Eng'ing, 
Sept.   s. 

Traction. 

Statistics. — The  yearly  statistical  table  on  street  and  elevated 
railways  in  the  United  States  and  Canada.  In  the  United 
States  there  were  1164  railway  companies  in  1906,  operating 
street  or  elevated  railways,  with  a  total  track  mileage  of  36,932, 
of  which  719  track  miles  are  operated  by  cable,  steam  or  horses 
and  the  balance  of  36,212  by  electricity.  The  total  capital  stock 
was  $2,039,948,875,  the  funded  debt  $1,725,369,000  and  the  capital 
liabilities  $3,765,317,  875.  Data  are  also  given  on  the  insular  pos- 
sessions of  the  United  States,  on  Cuba  and  on  Canada. — St.  R'y 
Jour.,  Sept.  7. 

Contact  Resistance. — P.  M.  Hall,  P.  C.  Smith  and  C.  B. 
Starbird. — An  account  of  an  experimental  investigation  of  con- 
tact resistance  in  connection  with  rail  bonding.  Most  of  the 
results  are  given  in  diagrams.  One  of  the  objects  of  the  tests 
was  to  determine  the  pressure  of  the  rail  bond  against  the 
steel  rail  which  gives  the  best  resistance  value.  This  pressure 
was  found  to  be  from  25,000  to  30,000  pounds  per  square  inch 
of  contact  surface.  This  pressure  is  within  the  elastic  limit  of 
steel ;  consequently  steel  does  not  take  a  permanent  set  when 
it  is  applied.  It  does  not  pay  to  increase  the  area  of  the  bond 
terminal  unless  the  pressure  applied  in  the  bond  terminal  is 
correspondingly  increased ;  that  is,  if  the  contact  surface  of 
the  bond  terminal  is  doubled,  it  is  necessary  to  double  the 
pressure  applied  to  the  bond  before  any  appreciable  difference 
in  contact  is  obtained.  The  cfontact  resistance  between  annealed 
cast  copper  and  steel  is  from  30  to  60  per  cent  higher  than  the 
resistance  between  annealed  rolled  copper  and  steel. — St.  R'y 
Jour.,   Sept.    14. 

Surface  Contact  System. — .\n  abstract  of  the  last  annual 
report  of  the  municipal  tramways  of  Wolverhampton  where 
the  Lorain  surface  contact  system  is  in  use.  From  the  balance 
sheets  it  appears  that  the  cost  of  electric  energy  has  decreased 
from  3.982  cents  to  3.686  cents  per  car-mile,  while  the  cost  of 
maintenance  of  the  Lorain  equipment  has  increased  from  0444 
to  0.704  cents  per  car-mile.  This  increase  is  due  to  an  increase 
in  the  cost  of  maintenance  of  the  Lorain  track  equipment  from 
0.204  to  0.270  cents  and  to  an  increase  of  maintenance  of  car 
equipment  from  0.24  to  0.434  cents  per  car  mile. — Lond.  Elec. 
Eng'ing,  Aug.  29. 

St.  Petersburg. — An  illustrated  description  of  the  electric 
tramway  system  of  St.  Petersburg.  It  is  supplied  from  a  new 
generating  station  containing  three  turbo-alternators  which 
give  a  three-phase  supply  at  6600  volts  to  five  rotary-converter 
sub-stations..  The  line  equipment  is  overhead  and  the  route  is 
of  double  track,  5-ft.  gauge.  Single  deck  two-axle  cars  are 
used  with  trailers. — Lond.  Electrical  Engineering,  Aug.  29. 

Single-Phase  Traction. — .^n  illustrated  description  of  the 
rolling  stock  of  the  single-phase  Vienna-Baden  interurban 
line.  .•Ks  has  been  noted  in  the  Digest,  the  electrical  car-equip- 
ment is  adapted  for  use  on  both  single-phase  and  direct-current 
circuits.  Full  details  of  the  controlling  and  brake  systems  are 
given. — Lond.  Electrician,  Aug.  30. 

Standardization. — .\  report  prepared  for  the  recent  convention 
of  the  German  Street  &  Interurban  Railway  .\ssociation  on. 
standardization.  Among  the  subjects  treated  are  axles,  journal 
boxes,  tracks,  brake-shoes  and  gearing. — Street  R'y  Jour., 
Sept.  7. — The  report  on  standardization  of  rail  sections  pre- 
sented at  the  same  convention  suggests  the  standardization  of 
15  rail-sections,  composed  of  five  sizes  each,  for  grooved,  com- 
posite and  T-rails  respectively. — 5'/.  R'y  Jour.,  Sept.  14. 


September  28,   1907. 


ELECTRICAL      WORLD 


613 


Glasgow. — An  abstract  of  last  year's  report  of  the  Glasgow 
tramway  system  which  is  one  of  the  oldest  municipal  tramway 
systems  in  England,  having  been  acquired  in  1894.  The  total 
mileage  is  176,  of  which  109  miles  are  within  the  city  of 
Glasgow.  The  total  expenses  including  capital  charges  per  car- 
mile  were  19.550  cents  while  the  total  income  from  all  sources 
was  21.212  cents.— Lend.  Elec,  Aug.  30, 

Sunderland. — An  abstract  of  the  last  annual  report  of  the 
municipal  tramways  of  Sunderland  which  comprise  two  miles  of 
single  track  and  nine  miles  of  double  track.  The  totah  expenses, 
including  capital  charges,  per  car  mile  were  15.638  cents,  the 
total  receipts  from  all  sources  22.846  cents. — Lond.  Electrician, 
Sept.  6.  • 

Electrophysics  and  Magnetism. 

Inductance. — K.  Ogura  and  C.  P.  Steinmetz. — .A  mathe- 
matical paper  on  the  inductance  of  straight  conductors,  giving 
formulas  for  infinitely  long  straight  conductors  and  for  straight 
conductors  of  finite  length,  and  also  for  the  mutual  inductance 
of  two  finite  straight  conductors  at  considerable  distance  from 
each  other. — Physical  Review,  September. 

Pinch  PhenomenoA. — P.  Bary. — An  illustrated  translation  in 
abstract  of  his  French  paper  abstracted  some  time  ago  in  the 
Digest,  on  the  mechanical  action  of  currents  on  conductors. — 
Lond.  Electrician,  Sept.  6. 

Rays  of  Positive  Electricity. — J.  J.  Thomson. — The  author 
has  formerly  shown  that  the  rays  of  positive  electricity  in  gases 
at  very  low  pressures  consist  mainly  of  streams  of  two  kinds 
of  positively  charged  particles,  the  value  of  the  ratio  of  electric 
charge  to  mass  for  one  stream  being  10,000  and  for  the  other 
5000.  As  these  are  respectively  the  values  of  the  ratio  of  charge 
to  mass  for  charged  atoms  and  molecules  of  hydrogen,  it  might 
be  thought  that  the  rays  of  positive  electricity  are  dependent 
on  the  presence  of  hydrogen  in  the  discharge  tube.  However, 
this  seems  not  to  be  the  case,  and  experiments  now  described 
by  the  author  show  that  the  intensity  of  rays  in  different  gases 
is  not  connected  with  the  amount  of  hydrogen  in  the  tube. 
He  also  found  that  positive  rays  are  very  widely  distributed 
throughout  the  tube.  The  positive  rays  are  to  be  found 
throughout  the  whole  tube  and  not  merely  passing  through 
apertures  in  the  cathodes  and  in  the  layer  of  luminosity  adjacent 
to  it.  The  particles  of  positive  electricity  are  shot  off  in  all 
directions  from  a  gas  traversed  by  canal  rays. — Phil.  Mag., 
September. 

Ionization  by  Spraying. — A.  S.  Eve. — Since  Lenard  discovered 
the  presence  of  negative  electrification  near  water  falls  much 
work  has  been  done  on  the  generation  of  electricity  by  the 
splashing  of  liquids  and  by  bubbling  gases  through  them.  The 
author  has  studied  especially  the  electrical  effects  due  to  spray- 
ing. While  making  some  experiments  with  an  Ebert  apparatus 
for  measuring  the  ionization  of  the  atmosphere,  he  blew  with 
an  ordinary  garden  hand  sprayer  a  very  fine  mist  all  around 
the  apparatus.  The  number  of  ions  detected  in  the  atmosphere 
was  thereby  increased  many  thousands.  Negative  ions  were  in 
excess  of  the  positive  and  their  ratio  was  about  1  to  4.  The 
author  has  now  studied  this  problem  with  more  refined  appa- 
ratus.— Phil.  Mag.,  September. 

Radioactivity  and  Roentgen  Rays. — A  note  by  W.  Wilson 
and  W.  Makowcr  on  the  rate  of  decay  of  the  active  deposit 
from  radium,  and  a  paper  by  C.  G.  Barkla  and  C.  A.  Sadler 
on  secondary  X-rays  and  the  atomic  weight  of  nickel.  Curves 
connecting  the  atomic  weight  of  an  element  subject  to  X-rays 
and  the  general  penetrating  power  of  the  secondary  X-rays 
emitted  by  it  (various  absorbing  substances  being  used)  indi- 
cate for  nickel  an  atomic  weight  of  about  61.4. — Phil.  Mag., 
September. 

Ether. — Lord  Kelvin. — A  highly  theoretical  paper  on  the  mo- 
tions of  ether  produced  by  collisions  of  atoms  or  molecules 
containing  or  not  containing  electrons. — Phil.  Mag.,  September. 

N-Rays. — G.  F.  Stradlinc. — A  useful  resume  of  the  litera- 
ture of  the  N-rays,  the  Ni-rays,  the  physiological  rays  and  the 
heavy  emission,  with  a  bibliography. — Journal  of  the  Franklin 
Institute,  Aug.  and  Sept. 


Electrochemistry  and  Batteries.  , 

Fixation  of  Atmospheric  Nitrogen. — F.  Hovitles  and  N. 
Whitehouse. — Two  papers  on  the  fixation  of  atmospheric  nitro- 
gen in  form  of  useful  compounds.  Howies  gives  a  critical 
review  of  the  different  processes  which  have  been  proposed 
for  the  electrothermic  cornbustion  of  atmospheric  nitrogen. 
The  conditions  which  must  be  fulfilled  for  successful  operation 
are  summed  up  by  him  as  follows.  The  ordinary  high-tension 
arc  consists  of  three  superimposed  zones.  In  the  lowest  and 
hottest  zone  the  oxidation  of  the  nitrogen  takes  place,  and  in 
order  to  get  a  high  efficiency  it  is  important  to  get  as  high  a 
temperature  in  this  zone  as  possible.  On  the  other  hand  the 
relative  values  of  the  second  and  third  zones  should  be  reduced 
as  much  as  possible  and  the  produced  gas  mixture  should  be 
removed  from  the  sphere  of  influence  of  the  arc  as  quickly  as 
possible.  A  further  important  consideration  is  the  concentration 
of  large  amounts  of  energy  in  a  unit  of  plant.  In  the  final 
part  of  the  paper  the  author  indicates  as  two  elements  of 
improvements  which  may  be  made,  an  increase  in  the  flame 
temperature  and  the  more  rapid  removal  of  the  nitric  oxide 
from  the  arc  by  means  of  greater  air  velocity  and  without 
increased  dilution.  These  two  effects  could  be  obtained  by  treat- 
ing compressed  air  in  the  arc.  In  the  final  part  of  the  paper 
the  absorption  of  nitric  oxide  and  the  proportion  of  nitric 
acid  is  discussed,  and  it  is  said  that  although  the  electro- 
chemical production  of  nitric  acid  has  attained  a  fair  degree 
of  efficiency  in  some  processes,  the  problem  of  directlv  manu- 
facturing from  the  furnace  gases  a  98-per  cent  acid  has  not 
yet  been  solved.  The  paper  of  Whitehouse  dcais  with  an 
experimental  investigation  on  a  cyclic  process  using  a  metaj 
which  is  first  made  to  combine  with  the  nitrogen  in  the  air 
so  as  to  form  a  nitride  whereupon  the  nitride  is  reduced  by 
means  of  hydrogen  so  as  to  recuperate  the  metal  with  simul- 
taneous production  of  ammonia ;  but  it  is  found  that  none  of 
the  known  metals  fulfills  the  required  conditions. — Electrochem. 
and  Met.  Industry,  September. 

Corrosion  of  Iron. — A.  S.  Cushman,  W.  H.  Walker,  A.  M. 
Cederholm  and  L.  N.  Bent. — Two  papers  on  the  corrosion 
of  iron  as  an  electrochemical  phenomenon.  Both  papers  show 
that  the  carbon  dioxide  theory  cannot  be  satisfactory  since  the 
presence  of  carbon  dioxide  is  not  necessary  for  the  corrosion 
of  iron.  In  a  crucial  experiment  on  the  electrochemical  theory 
the  fact  is  established  that  iron  dissolves  in  water  which  con- 
tains not  more  than  a  trace  of  electrolyte,  no  oxygen  and  no 
carbon  dioxide.  The  dissolving  of  iron  in  the  moisture  is  the 
first  step,  while  the  second  step  is  the  oxidation  of  the  ferrous 
ions  to  ferric  by  oxygen  of  the  air.  The  loose  colloidal  ferric 
hydroxide  thus  produced  moves  towards  the  cathode  under 
the  influence  of  the  current  and  piles  up  there  in  the  form  of 
rust.  The  function  of  oxygen  in  the  corrosion  of  iron  is 
double.  The  secondary  function  is,  as  just  explained,  the 
oxidation  of  the  ferrous  ions.  According  to  Walker,  however, 
oxygen  also  must  fulfill  a  primary  function,  namely  to  depolar- 
ize those  cathodic  portions  of  the  iron  upon  which  hydrogen 
tends  to  precipitate.  Both  Cushman  and  Walker  have  developed 
an  indicator  which  shows  to  the  eye  where  tlic  calliodc  and  the 
anode  zones  are  on  an  iron  surface.  This  is  described  in 
detail.  There  are  two  possibilities  to  limit  rusting.  The  first 
is  to  make  the  iron  so  pure  and  to  guard  against  unhomogeneity 
and  bad  segregation  to  such  an  extent  that  galvanic  couples 
are  not  likely  to  be  formed.  The  second  method  is  to  use  the 
present  commercial  kinds  of  iron  and  steel  and  protect  them 
by  a  coating  such  as  a  dilute  solution  containing  bichromate. 
The  subject  is  also  discussed  in  a  long  editorial. — Electrochem. 
and  Met.  hid.,  September;  The  full  paper  of  Cushman  is  pub- 
lished as  Bulletin  30  of  the  Office  of  Public  Roads,  U.  S.  Dept. 
of  Agriculture.  The  full  paper  of  Walker  is  published  in  the 
Journal  American  Chemical  Society,  September. 

Units,  Measurements  and  Instruments. 

Standard  Magnetic  Field. — R.  Gans. — If  magnetic  fields  could 
be  reproduced  like  capacities,  resistances,  or  inductances,  it 
would  mean  a  great  convenience  in  magnetic  measurements. 
An   approach   to  such   a   desideratum   is   provided   by   standard 
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solenoids  free  from  iron,  which  may  be  traversed  by  standard 
currents  to  give  standard  fields.  The  disadvantages  are  that 
the  fields  are  weak,  inaccessible  and  lacking  in  uniformity.  This 
could  be  largely  remedied  by  introducing  iron  cores,  but  not 
without  introducing  hysteresis  and  a  lack  of  proportionality 
between  current  and  field.  The  author  indicates  a  method  of 
avoiding  these  sources  of  error.  Hysteresis  is  eliminated  by 
introducing  the  current  by  small  steps  with  reversals,  and  a 
proportionality  between  current  and  induction  may  be  obtained 
at  maximum  permeability,  where  the  tangent  to  the  BH  curve 
from  the  origin  coincides  with  the  curve  itself  for  some  ap- 
preciable distance.  The  author  used  a  gapped  ring  of  well- 
annealed  wrought-iron  rich  in  carbon,  62  cm.  in  circumference, 
with  a  gap  of  0.6  cm.     The  formula  connecting  the  field  H  in 


FIG.      I. — STANDARD     MAGNETIC     FIELD. 

the  gap  with  the  current  i  in  amperes  was  H  =  13481.  The 
proportionality,  however,  only  held  good  between  1.5  and  2.4 
amperes,  and  varied  with  the  direction  of  the  magnetizing 
current.  A  better  result  was  obtained  with  a  ring  with  taper- 
ing pole-pieces,  especially  when  made  of  soft  cast  steel.  One 
such  ring  with  1700  turns  and  of  the  construction  shown  in 
Fig.  I  gave  fields  ranging  from  3000  to  10,000  units,  according 
to  the  magnetizing  current,  and  these  did  not  vary  more  than 
0.2  per  cent  in  one  year. — Phys.  Zeit.,  Aug.  15,  abstracted  in 
Lond.  Elec.  Engineering,  Sept.  5. 

Energy  Losses  in  Condensers. — W.  Eickhoff. — When  the 
voltage  between  the  two  plates  of  a  condenser  is  increased  to  a 
certain  degree,  fine  brush  discharges  take  place ;  for  instance,  in 
Leyden  jars  tliey  pass  from  the  rims  of  the  condenser  plates 
over  to  the  glass  surface.  In  the  moment  in  which  an  arc  passes 
through  the  air  gap  in  the  circuit,  starting  the  high-frequency 
oscillations  within  the  circuit,  there  is  a  strong  brush  light 
along  the  surface  of  the  dielectric.  This,  of  course,  represents 
a  certain  loss,  and  the  author  emphasizes  that  the  loss  is  by  no 
means  negligible  compared  with  the  loss  in  the  spark.  The 
brush  light  also  causes  a  certain  distortion  of  the  resonance 
curve.  With  the  condensers  used  by  the  author,  in  order  to 
get  sharp  resonance,  he  connected  them  in  series  when  the 
total  voltage  was  beyond  a  certain  limit.  The  lack  of  sharpness 
of  resonance  is  not  simply  caused  by  the  energy  loss,  but  is 
primarily  due  to  the  variations  in  the  frequency  produced  by 
the  brush  discharges. — Phys.  Zeit.,  Sept.  1. 

Universal  Instrument  for  High-Frequency  Currents. — E. 
Nesper. — The  conclusion  of  his  illustrated  description  of  a 
universal  instrument  for  high-frequency  currents  and  oscilla- 
tions. In  the  present  installment  the  application  of  the  instru- 
ment to  measurements  of  the  damping  of  an  oscillator  and  to 
the  measurement  of  the  damping  of  a  resonator  are  described. 
— Etek.  Zeit.,  Sept.  5. 

Telegraphy,  Telephony  and  Signals. 

Sounder. — An  illustrated  description  of  a  new  direct-reading 
polarized  sounder  invented  by  C.  C.  Vyle  of  the  British  Post 
Office.  It  can  be  placed  directly  in  the  line  circuit  without  any 
relay  or  local  battery  and,  with  currents  of  from  4  to  5  milli- 
ampcres,  gives  firm,  readable  signals.  With  the  exception  of 
four  terminals  in  place  of  two,  the  instrument  is  made  to  re- 
semble in  appearance  the  ordinary  single-current  pony  sounder, 
the  feet  being  provided  with  fixing  holes  at  exactly  the  same 
centers  as  in  the  ordinary  instrument.  The  winding  is  differen- 
tial, and,  as  the  result  of  a  long  series  of  trials  with  a  view  to 
finding  the  best  value  for  practical  work,  each  coil  has  been 
wound  to  a  resistance  of  500  ohms.     For  simplex  working  the 


coils  can  be  joined  in  series  with  a  total  resistance  of  1000 
ohms,  or  in  parallel,  the  resistance  then  being  250  ohms.  When 
in  use  on  duplex  circuits,  the  inner  terminals  of  the  sounder 
are  strapped  together,  the  Vyle  sounder  being  joined  up  in 
circuit  in  place  of  the  ordinary  relay.  The  chief  feature  of  the 
instrument  is  the  permanent  magnet  which  is  placed  in  the 
base  and  connected  to  the  cores  of  the  electromagnet.  The 
interposition  of  a  permanent  magnet  in  the  magnetic  circuit 
with  a  view  to  reinforcing  the  electromagnetic  action  produced 
by  the  signalling  current  is  interesting,  particularly  in  view 
of  the  fact  that  by  means  of  this  arrangement  condenser  work- 
ing on  the  leak  principle  is  possible.  The  inductive  effect  o£ 
the  permanent  magnet  on  the  cores  of  the  electromagnet  results 
in  the  armature  being  attracted,  this  force  of  attraction  being 
overcome  by  the  tension  of  the  antagonistic  spring.  If  the 
latter  is  in  excess  of  the  former  the  instrument  works  in  the 
ordinary  manner.  If,  however,  the  effects  due  to  the  spring 
tension  and  to  the  permanent  magnet  are  equal,  a  remarkable 
result  is  obtained.  The  passage  of  a  very  small  current  will 
disturb  the  balance  and  the  armature  commences  to  descend. 
Now  the  force  due  to  the  spring  tension  varies  as  the  displace- 
ment, while  the  force  due  to  the  magnetic  attraction  varies  as 
the  fourth  power  of  the  displacement.  As  the  armature 
descends,  therefore,  the  force  of  the  permanent  magnet  rapid- 
ly increases  its  effect,  and  the  momentum  increases  accordingly, 
the  lever  finally  strikes  the  lower  stop  with  sufficient  energy  to 
give  a  firm,  readable  signal.  If  the  marking  current  is  followed 
by  a  spacing  current,  the  reverse  conditions  obtain ;  the  spring 
tension  falls  off  at  a  much  slower  rate  than  the  magnetic  force, 
the  armature  gaining  momentum  during  the  whole  of  the  up- 
ward movement.  It  will  be  seen  that  the  energy  necessary  to 
work  the  instrument  is  brought  into  action  by  a  small  external 
force  under  the  control  of  the  transmitting  station.  It  is  this 
property  that  enables  the  Vyle  sounder  to  be  worked  on  those 
circuits  which  it  is  necessary  to  work  by  small  impulsive  cur- 
rents through  a  condenser  or  transformer.  In  such  systems 
there  is,  of  course,  no  permanent  current  oivthe  line,  and  the 
sounders  are  adjusted  to  their  most  sensitive  condition.  The 
initial  part  of  the  signal — say,  a  dash — is  formed  by  a  momen- 
tary current  in  one  direction,  and  terminated  by  a  current  in 
the  reverse  direction,  the  armature  being  held  down  for  the 
formation  of  a  dash  by  the  attraction  of  the  permanent  magnet. 
The  simplicity  obtained  by  the  use  of  the  instrument  is  apparent 
from    Fig.    2,    which    shows    the    connections    for    a    simplex 


FIG.    2. — direct-line    SOUNEDR. 

double-current  circuit  working  from  a  split  battery.  The  ab- 
sence of  the  relay  will  be  noted;  the  employment  of  the  single- 
current  key  with  switch  enables  a  number  of  circuits  at  each 
station  to  be  worked  from  a  split  battery.  Since  the  sounder 
can  be  worked  through  condensers,  it  is  specially  valuable  in 
preventing  disturbances  occasioned  by  the  leakage  of  currents 
or  magnetic  storms.  The  sounder  has  also  been  designed  to 
possess  a  high  inductance  which  renders  it  insensible  to  inductive 
disturbances  whether  electrostatic  or  electromagnetic — Lond. 
Electrician,  Aug.  30. 

Wireless  Telegraphy. — C.  A.  Culver. — .\n  accovmt  of  au 
experimental  investigation  in  which  the  author  studied  the  rela- 
tive efficiency  of  several  different  tj-pes  of  receiving  systems 
for  wireless  telegraphy  when  used  under  various  conditions. 
The  chief  results  are  as  follows :  The  resistance  of  the  earth 
between  the  two  stations  is  an  important  factor  in  the  propaga 
tion  of  energy.  The  square  of  the  energy  received  by  a  hori- 
zontal   antenna    is    approximately    proportional    to    its    length. 
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Relatively  small  capacity-areas  show  equal  efficiency  in  all 
planes  of  orientation  about  a  vertical  axis.  Even  in  the  case  of 
capacity-areas  whose  length  is  great  compared  with  the  width 
only  a  slight  decrease  in  efficiency  is  noticeable  when  the  area 
is  normal  to  the  wave  front.  Open-circuited  helixes  are  equally 
efficient  in  all  planes  of  orientation.  The  energy  received  by 
such  a  helix  having  a  given  length  of  wire  is  a  function  of  its 
dimensions.  An  aerial  almost  completely  screened  is  but  slightly 
less  efficient  than  a  similar  unscreened  system.  In  dealing  with 
multiple-wired  antennae  it  is  practically  immaterial  as  ta  whether 
the  component  parts  are  connected  at  the  lower,  upper  or  both 
ends.  In  considering  different  types  of  receiving  systems,  the 
actual  capacity  is  not  so  important  as  is  the  manner  in  which 
this  capacity  is  distributed.  Of  the  types  tested,  the  system 
consisting  of  one  or  more  wires  normal  to  the  earth's  surface 
is  by  far  the  most  efficient.  Practically  all  of  the  energy  is 
propagated  through  the  surface  of  the  earth  and  not  by  means 
of  a  free  ether  wave. — Physical  Reiieic,  September. 

Telegraphotie. — E.  Hytten-.— An  illustrated  description  of  the 
latest  commercial  form  of  the  Poulsen  telegraphone  for  con- 
nections with  telephones  and  for  use  in  combination  with  the 
t>-pewriter. — Elek.  Zeit.,  Sept.  5. 

Railway  Signals. — A.  Soulier. — An  illustrated  description  of 
the  electric  signals  on  the  Paris  Metropolitan  Railway.  The 
Hall  automatic  block  system  which  has  been  adopted  there  com- 
prises two  quite  different  types  of  installation :  First,  the  track 
circuit  system  in  which  the  control  of  the  block  apparatus  is 
effected  by  the  train  axles  shtirt-circuiting  the  Hall  relays,  and, 
second,  the  pedal  system  in  which  the  apparatus  is  controlled 
by  a  pedal  worked  by  the  wheels  of  the  cars. — Lend.  Electrician, 
.\ug.  30. 

Electricity,  Gas  and  Tclct)hones.—.\hitTa.cts  of  the  report  of 
the  engineer  to  the  City  of  London  Corporation.  He  states  that 
there  has  been  a  saving  of  S2450  in  tlie  cost  of  street  lighting  ip 
the  three  areas  where  gas  has  displaced  electric  lighting.  Men- 
lion  is  again  made  of  the  great  inconvenience  caused  by  the  lay- 
ing of  telephone  and  electric  lighting  service  wires,  and  the 
frequent  and  long-conlinued  opening  of  the  street  boxes.  In 
addition  to  laying  320  new  service  wires,  the  telephone  man- 
holes were  opened  on  nearly  2000  occasions,  exclusive  of  mere 
inspection.  Overhead  wires  in  the  city  continue  to  increase, 
there  being  now  731,500  spans  crossing  public  thoroughfares. 
compared  with  699,300  spans  in  1906.  and  260,000  spans  in  1899 
— Lond.  Etec.  Eng'ing,  Aug.  29. 


Concrete  Poles. 


The  patents  granted  to  Mr.  William  .M.  Railcy,  of  Rich- 
mond, Ind.,  on  reinforced  concrete  poles  have  been  assigned  to 
The  American  Concrete  Pole  Company  of  Richmond,  Ind., 
which  will  construct  concrete  poles  under  contract,  and  also 
sell  the  right  to  construct  to  other  companies  and  users  on  a 
small  royalty  basis  or  sell  the  right  of  certain  territory. 

This  type  of  concrete  pole  employs  a  reinforcement  of 
'wistcd  rods  and  spiral  binding  wires  distributed  in  the  column 

I  cement  and  it  is  claimed  that  poles  thus  made  are  not  only 

ilistantial  and  durable,  but  also  possess  remarkable  elasticity. 
For  instance,  a  pole  30  ft.  in  length  will  permit  a  deflection 
of  30  ins.  before  the  cement  cracks,  corresponding  to  a  hori- 
zontal strain  at  the  top  one-third  greater  than  would  be  sufficient 
10  destroy  a  cedar  pole  of  the  same  dimensions.  It  is  also 
claimed  that  cracking  of  the  cement  does  not  impair  the 
strength  of  the  pole,  for  after  this  takes  place  the  reinforce- 
ment takes  the  entire  strain,  and  the  special  rods  will  withstand 
■  breaking  strain  of  50,000  lbs.  per  sq.  in. 

\s  will  be  seen  by  the  accompanying  illustrations,  the  poles 

.ire   square   with   the  corners   beveled   off   two  or   three   inches, 

thus  making  the  top  of  the  pole  octagonal  in  shape.     This  not 

only  gives  a   handsome  appearance  but  leaves  corners   without 

-harp  edge  that  would  be  liable  to  chip  off. 

I  he   four   reinforcing   rods   are   placed   within   three-quarters 


of  an  inch  of  the  surface  of  the  cement  at  the  corners  and  then 
bound  together  by  a  spiral  wire  encircling  the  rods  from  top  to 
bottom.  This  not  only  serves  to  tie  the  rods  together  but  pre- 
vents danger  of  the  cement  shearing  off,  as  the  rods  have  a 
tendency  outwards  when  the  pole  is  subject  to  a  lateral  strain. 
.\nother  important  function  performed  by  the  spiral  binding 
wire  is  that  it  ties  the  concrete  together  and  increases  the 
flexibility  of  the  entire  body. 

1  he  smaller  poles,  up  to  and  including  35  ft.  in  length,  are 
molded  lying  on  the  ground,  and  after  they  have  been  seasoned 
are  set  in  place  by  means  of  a  gin  pole.  The  forms  are  laid 
with  the  butt  near  the  hole  and  the  reinforcement  placed. 
Then  the  concrete  is  poured  in  and  allowed  to  remain  from 
three  to  seven  days,  according  to  the  weather.  The  forms  are 
then  removed,  so  that  they  can  be  used  again  and  the  pole  is 
left  to  season,  which  process  requires  about  three  or  four 
weeks ;  the  poles  are  then  ready  to  be  set  and  used.     .\11  poles 


FIG.    1. — DET.MLS    OF    CO.VCRETE    POLE   CO.VSTRl^eTlO.V. 

should  be  built  on  the  ground  upright  in  the  hole  or  in  posi- 
tion to  be  set  up,  thus  saving  the  cost  of  hauling  or  unneces- 
sary handling,  as  this  would  increase  the  cost. 

Poles  40  ft.  in  length  and  larger  should  be  built  standing 
as  this  is  the  most  economical  method.  First,  the  hole  is  dug 
and  then  the  form  is  set  in  place  directly  over  it,  and  lined 
up  straight  and  perpendicular,  being  temporarily  guyed  to  hold 
it  in  position.  The  spiral  binding  wires  are  then  put  in  place 
and  the  rods  drawn  up  on  the  inside  of  the  form  and  set. 
.\fter  the  reinforcement  has  been  properly  secured,  the  side  of 
the  form  that  has  been  left  out  to  receive  the  steel  work  is 
put  in  place  and  the  bands  or  tics  around  the  outside  secured. 
The  equipment  is  then  ready  to  receive  the  concrete. 

There  are  several  methods  of  placing  the  concrete.  One  is 
by  using  a  large  bucket  with  pulleys  and  a  horse.  With  this 
method,  a  50-ft.  pole  can  be  filled  in  about  two  hours,  includ- 
ing the  mixing  of  the  concrete.  Rut  the  most  economical  plan 
is  to  have  a  wagon  equipped  for  the  purpose  with  a  gasoline 
engine  concrete  mixer  and  grain  elevator.  With  this  equip- 
ment the  material  can  be  placed  as  rapidly  as  it  can  be  mixed. 
The  .American  Concrete  Pole  Company  is  now  building  wagons 
for  the  handling  of  concrete  and  concrete  poles. 

It  is  claimed  that  every  pole  is  a  lightning  rod  and  not  only 
protects  itself  from  being  shallcred  by  lightning,  but  is  a  safe- 
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gu.ird  to  instruments  and  machinery  at  each  end  of  the  line, 
as  the  major  portion  of  the  lightning  will  be  conducted  to  the 
ground  through   the  steel   reinforcement. 

Fig.  3  shows  a  line  of  concrete  poles  constructed  across 
Whitewater  River,  at  Richmond,  Ind.  These  poles  are  from  40 
ft.  to  60  ft.  in  length  and  were  built  in  a  perpendicular  position. 
Fig.  2  shows  a  pole  in  detail  two  years  old  which  has  been  sub- 
ject to  all  kinds  of  strain.  In  Fig.  I  are  given  details  of  pole 
construction  and  reinforcement,  as  follows:  No.  i  shows  the 
four  steel  rods  as  they  are  placed  in  the  cement  body,  with  the 
spiral  binding  wires  pulled  in  place;  2  shows  the  shape  of 
cement  body  as  finished;  the  steps  and  other  bolts  and  holes 


ceive  the  rods.  After  the  rods  have  been  drawn  in,  the 
binding  wire  is  stretched  from  bottom  to  top,  which  gives  a 
tie  around  the  rods  about  every  4  ins.    The  rods  are  then  spread 

and    r^I-..-..!    :.".!      ;.ft.r    ll..-    i,.rr^    h-.c    h.:-n    ...,„r,.,|      ,V,„    .r.„n......    j. 


FIG.  3. — LINE  OF  CONCRETE  POLES. 

poured  in  and  allowed  to  harden.  After  three  or  four  days 
the  forms  can  be  removed  and  the  pole  left  to  be  seasoned,  and  it 
will  be  ready  for  use  in  about  three  weeks. 


Compact   Panel-Board. 

The  accompanying  illustrations  indicate  a  panel-board  in 
whicli  the  width  has  been  reduced  to  the  minimum.  An  ap- 
preciable reduction  over  standard  practice  has  been  obtained 
by  raising  the  outer  bus-bars  and  connecting  them  by  bars  tc. 
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are  very  easily  made  while  the  concrete  is  plastic;  3,  4  and  5 
show  cross-sections  of  a  pole  with  three  different  methods  of 
binding  and  also  two  different  methods  of  reinforcing;  the 
scheme  represented  in  4  is  intended  only  for  extremely  heavy 
construction;  6  gives  detail  of  the  manner  of  securing  cross- 
arms.  .\  bolt  or  rod  is  placed  in  the  form  and  removed 
within  24  hours  after  concrete  has  been  in  place ;  this  leaves  a 
clean  hole  through  which  the  boll  that  is  intended  to  hold  the 
cross-arm  can  be  placed  and  the  arm  securely  bolted  on.  Seven 
represents  the  top  or  roof  of  the  pole,  which  is  easily  put  on 
after  the  pole  is  finished,  but  is  not  necessary  except  for  ap- 
pearance. 

Mr.  Bailey  has  made  applications  for  patents  on  forms  vary- 
ing in  sections  from  5  ft.  to  15  ft.  each  and  divided  up  so  as 
to  be  easily  handled.  After  the  forms  are  assembled  and  put 
in  place,  the  binding  wires  which  have  been  previously 
wound     in     the     proper     shape     and     placed     ready     to     re- 


FIC.     I. — PANEL    BOARP. 

the  positive  and  negative  fuse  clips,  respectively;  the  outer  bars 
are  separated  by  only  .75  in.,  which  is  the  limit  allowed  by  the 
Code.  The  neutral  bus-bar  is  not  elevated.  By  means  of  the 
triangular  arrangement  of  the  bus-bars,  there  is  obtained  a 
saving  of  4  ins.  over  the  usual  linear  arrangement.  The  result 
is   a   neat   and  compact   panel,     .\lthough   the  regiilar   type  of 
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three-wire  switch-panel  now  on  the  market  ranges  in  width 
from  16  ins.  to  18  ins.,  the  panel  here  illustrated  is  only  12 
ins.  wide.     The  same  width  is  used  in  two-wire  bus-bar  panels, 


FIG.  2. — DETAILS  OF  THREE-WIRE  PAXEl.. 

SO  that  the  same  type  and  size  of  cabinet  is  employed  for  both 
two-wire  and  three-wire  panels. 

The  panels  here  described  have  been  placed  on  the  market 
by  Spranley  &  Reed,  61  Baronne  Street,  New  Orleans,  La. 


A   Balanced   Automatic  Governor. 


The  engine  governor  illustrated  herewith  has  been  developed 
as  the  result  of  an  attempt  to  produce  a  governor  that  operates 
properly  not  only  on  the  testing  floor,  but  con- 
tinuously after  being  placed  in  active  service. 
The  governor  comprises  the  following  parts 
designated  by  letters  in  Fig.  i :  A,  valve  actu- 
ating stud ;  B,  eccentric  pin  carrier ;  C,  eccentric 
pin  carrier  bushing:  P,  governor  weight;  H. 
governor  link;  F.  radial  spring;  G,  tangential 
spring;  H,  knife  edge;  /,  stop;  /,  eccntric  rod. 
and  k,  governor  eyc-boll.  It  will  be  noted  from 
Figs.  I  and  2,  that  the  center  pivoted  mass,  or 
"ecenlric  pin  carrier"  as  it  is  called,  is  .shorter 


A  two-weight  system  is  employed  to  secure  a  governing  ettect, 
the  rotative  pull  being  the  combined  effect  of  angular  inertia 
and  centrifugal  force,  with  the  complete  elimination  of  gravit>' 
forces  as  affecting  in  any  way  the  behavior  of  the  system.  A 
centrifugal  pull,  varying  with  the  speed,  is  produced  by  means 
of  the  eccentrically  pivoted  governor  or  weight  arm,  and  secures 
gravity  balance  for  the  system  by  linking  this  outer  arm  with 
the  concentrically  pivoted  eccentric  pin  carrier.  The  center  of 
gravity  of  this  member  is  so  closely  over  the  center  of  figure 
of  the  shaft  that  its  swing  produces  practically  no  centrifugal 
force  whatever,  thereby  avoiding  the  oscillations  so  disturbing 
in  single-arm  systems.  This  arrangement  prevents  any  recipro- 
cating swing,  not  only  in  the  eccentric  pin  carrier,  bi.i  also  on 
the  balanced  governor  or  weight,  and  provides  a  very  fa\  o-,-,!iIe 
condition  for  delicate  action  of  the  governor,  which  is  especially 
adapted  for  the  difficult  regulation  of  heavily  fluctuating  loads. 

A  new  feature  of  the  present  governor  is  the  peculiar  arrange- 
ment of  the  springs.  Where  a  single  spring  is  used  the  centrif- 
ugal force  and  gravity  of  the  spring  disturbs  the  functional 
balance  of  the  system.  .A.s  the  wheel  revolves  more  rapidly, 
the  spring,  bellying  out  under  the  action  of  the  centrifugal 
force,  has  its  tension  increased,  so  that  it  over-restrains  the 
weight  arm  and  retards  the  decrease  of  travel  of  the  slide 
valve  necessary  to  prevent  undue  acceleration  on  the  part  of  the 
engine. 

By  dividing  the  spring  force  into  two  springs  acting  at  right 
angles  to  each  other,  one  a  tangent  spring,  the  other  radial,  a 
resultant  spring  effect  is  obtained,  acting  in  direct  line  with 
the  governor  eyebolt  and  knife  edge.  This  arrangement  com 
pletely  suppresses  swinging  or  pumping,  and  caiises  the  spring 
arm  and  centrifugal  arm  to  shorten  together  as  the  engine 
tends  to  speed  up,  maintaining  a  constant  proportion  between 
the  two,  hence  a  constant  speed.  At  each  stage  of  a  revolution, 
the  errors  of  swing  and  tension  variation  normally  incident  to 
one  spring,  are  corrected  by  the  other,  maintaining  a  beautiful 
balance,  which,  apart  from  other  advantages,  very  materially 
reduces  the  wear  on  the  tool-steel  knife  edge. 

If  in  testing  the  governor,  the  engine  speed  is  found  to  fall 
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than  in  the  earlier  type  of  governor,  it  was  founil  by  experi- 
mentation that  this  i-xira  mass  could  be  dispensed  with  by 
slightly  changing  the  proportions  of  the  other  members.  The 
.second  apparent  change  is  in  the  spring  arrangement,  where  two 
springs,  tangcntially  and  rarlially  arranged,  are  siihslilulcd  for 
the  single  spring. 


off  too  much,  the  ra<lial  spring  is  made  weaker;  if  the  speed 
increases  unduly,  the  tangential  spring  is  made  weaker  than  the 
radial  spring.  Thus,  governing  elements  »re  secured  which 
cannot  get  out  of  adjustment  even  after  long  usage,  because 
wear  is  reduced  to  a  minimum  and  the  system's  members  arc 
mutually  corrective  ii>  Iheir  opposing  tendencies. 
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Some-  months  ago  the  American  Engine  Company,  of  Bound 
I'.rook,  N.  J.,  was  granted  very  complete  patent  protection  on 
I  lie  new  self-contained  governor,  with  which  it  now  equips  all 
(A  its  engines.  '  E.xperience  and  observation  have  shown  that 
ihc  governor  will  remain  in  adjustment  for  effective  function- 
ing for  more  than  18  months  after  setting,  keeping  the  speed 
1  Lgulation  we!!  within  one  per  cent  under  severe  fluctuations 
nf  load. 


or  the  other  of  its  normal  position.  The  instrument  may  be 
closely  adjusted,  so  that,  within  reasonable  limits,  any  desired 
movement  of  the  contact  arm  can  be  provided  for.  The  wind- 
ing of  the  moving  coil  and  the  controlling  spring  are  adapted 
to  give  the  best  results  under  special  conditions. 

At  maximum  sensitiveness  this  relay  requires  .000002  watt  to 
actuate  it,  this  being  on  .0000002  ampere  and  .001  volt  potential 


Fault-Finder  for  Cable   Installations. 


In  ihe  fault -t'liulcr  illustratt-d  lierewilh  there  is  used  a  vari- 
able slide  resistor  which  enables  resistance  to  be  obtained  in 
practically  infinitesimal  steps,  and  yet  it  is  substantial  in  con- 
struction. By  means  of  the  equipment,  four  methods  can  be 
used  for  locating  faults,  these  faults  being  cither  grounds  or 
crosses  between  the  wires.  Generally  these  methods  may  be 
used  in  succession  for  the  same  fault,  in  order  to  eliminate 
errors.  Instructions  for  making  the  many  kinds  of  tests  to 
which  the  apparatus  is  adapted  are  given  in  simply  expressed 


FAULT-FINDEK. 

language  and  clear  diagrams.  The  directions  show  that  by 
connecting  a  telephone  and  a  small  buzzer  to  the  posts,  the  dis- 
tance from  the  station  to  the  point  where  the  wire  is  broken 
may  be  ascertained  with  simplicity  and  accuracy. 

The  simplicity  of  the  apparatus,  logclher  with  the  clearness 
and  fullness  of  the  directions  for  using  it,  make  it  adaptable 
for  the  immediate  use  of  unschooled  persons  who  work  on 
cables.  The  fault-finder  has  recently  been  placed  on  the  market 
by  the  Leeds  &  N'orthrup  Company,  Philadelphia,  Pa. 


New   Portable   Relay. 

In  addition  to  its  well-known  line  of  voltmeters  and  ammeters 
for  both  portable  and  switchboard  work,  the  American  Instru- 
ment Company,  of  Newark,  N.  J.,  has  recently  developed  an 
exceedingly  sensitive,  yet  rugged  and  reliable  portable  relay. 
These  instruments  are  built  on  the  same  principle  as  the  regular 
type  of  "American"  voltmeter  having  a  movable  coil  mounted 
in  jewel  bearings  in  such  a  way  that  it  can  turn  between  the 
poles  of  a  powerful  permanent  magnet.  Instead  of  the  usual 
pointer,  a  short  platinum  contact  arm  is  securely  attached  to 
the  moving  c«il.  On  each  side  of  litis  contact  is  mounted  an 
adjustable  platinum  contact  point,  so  that  a  local  circuit  may 
ho  closed  when  the  moving  arm  is  detlocted  to  cither  one  side 


I'ORTABI.E-RELAY. 

difference.      llic  resistance  of   the   instrument   usually   supplied 
is  approximately  500  ohms. 

Special  machinery  has  been  designed  for  the  manufacture  of 
some  of  the  parts  of  the  instrument,  which  is  suitably  mounted 
in  a  polished  wooden  case  as  shown  in  the  cut. 


Automatic  Water  Gauge. 

Ikrcwilh  is  illustrated  the  "Success"  automatic  water  gauge, 
made  by  the  Penberthy  Injector  Company,  of  Detroit,  Mich. 
In  the  engraving,  E  is  a  double-seated  valve  to  close  both  the 
gauge  and  the  blow-off.  It  will  be  seen,  therefore,  that  every 
lime  the  lower  handle  is  turned  to  blow-off  the  gauge  the  auto- 
matic device  or  ball  D  is  moved  by  the  stem  on  which  it  rests. 
In  addition  to  this  the  stem  follows  the  course  of  the  arrows 
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B  to  the  outlet  G,  creating  a  downward  pressure  on  the  ball  I> 
and  rolling  it  about  in  the  chamber  in  which  it  is  located.  This 
great  agitation  of  this  ball  from  three  to  six  times  a  day  pre- 
vents it  from  ever  becoming  limed  up  and  stuck  fast.  When 
the  glass  breaks,  everything  is  reversed:  the  steam  rushes  up- 
ward to  the  break,  creating  a  strong  vacuum  at  the  lower  end 
of  the  glass,  when  ball  D  is  instantaneously  raised  to  the  hx-a 
tion  marked  C,  when  the  flow  of  steam  ceases.  The  upper  ball  is 
forced  to  its  seat  by  pressure  from  the  boiler.  The  double  seats 
of  the  valve  E  can  be  ground  by  simply  loosening  the  stuffing 
nut  on  the  handle. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  IX  TR.\DE. — A  perceptibly  better  feeling  in 
trade  ciixles  was  noted,  due  to  more  favorable  conditions  in 
various  litres.  There  was  improvement  in  the  general  financial 
situation^  more  favorable  weather  for  crop  development,  and 
less  strain  in  the  time-money  market.  Retail  trade  was  hardly 
as  brisk  as  was  expected,  because  the  warm,  forcing  weather. 
while  helping  crops,  did  not  stimulate  fall  buying  to  any  great 
extent.  Reports  as  to  jobbing  trade  so  far  this  fall  are,  in  the 
main,  favorable,  though  the  undertone  of  conservatism  is  still 
perceptible,  and  the  feeling  is  that  frequent,  rather  than  large, 
buying  is  to  be  the  keynote  of  the  autumn  trade.  Collections, 
as  a  whole,  are  better.  Railroad  earnings  are  good  and  there 
are  reports  of  increasing  difficulty  in  obtaining  cars  to  move 
coal,  merchandise  and  crops.  There  was  a  better  feeling  in  the 
iron  trade,  more  inquiry  manifesting  itself,  but  quotations  were 
no  firmer  for  leading  products.  Iron  for  steel  making  was 
stronger,  but  basic  pig  was  offered  at  lower  prices  in  the  Pitts- 
burg district.  The  demand  for  heavy  steel  rails  was  light,  and 
orders  for  structural  material  were  in  fair  proportion.  Manu- 
facturers of  hardware  report  conditions  fairly  satisfactory,  but 
orders  ahead  are  not  up  to  those  of  previous  years,  although 
many  factories  are  working  on  orders  for  future  delivery.  The 
same  condition  obtains  in  the  manufacture  of  brass  goods  and 
gas  fixtures.  The  outlook,  on  the  whole,  is  not  considered  so 
entirely  discouraging  as  in  1906,  although  in  some  instances 
manufacturers  are  crowded  for  delivery  and  have  plenty  of 
work  ahead.  The  principal  cause  of  complaint,  however,  is  diffi- 
culty of  collection,  and  this  appears  to  be  general  throughout  the 
metal  trade.  Copper  was  weaker,  as  low  as  15^4  having  been 
quoted  for  Lake  during  the  week,  while  15  to  15^  was  the  price 
named  for  electrolytic,  with  I4}4  to  15  for  futures.  At  the  lower 
levels  business  became  a  little  more  active,  chiefly  on  account 
of  foreign  consumers.  Not  much  of  a  demand  is  looked  for 
from  domestic  consumers,  it  being  reckoned  that  stocks  of  fin- 
ished brass  and  copper  goods  are  heavy.  The  closing  quotations 
were  J$'/i  for  Lake,  14^  for  electrolytic  and  14^^  for  casting. 
Copper  wire  prices  have  been  reduced  4  cents  per  pound.  Brad- 
slrecl's  reports  179  business  failures  during  the  week  ending 
Sept.  ig,  against  172  in  the  week  previous  and  171  in  the  corre- 
sponding week  of  last  year. 

POWER  IN  NEW  MEXICO.— Mr.  A.  U.  Colman,  of 
Albuquerque,  X'ew  Mexico,  has  arrived  in  New  York  with  the 
object  of  financing  the  Forest  Power  Company,  of  Silver  City, 
X'ew  Mexico.  His  New  York  address  is  1608  Amsterdam 
Avenue.  The  officers  of  the  company  are  E.  L.  Woods, 
president  and  general  manager ;  W.  S.  Cox,  vice-president ; 
R.  P.  Barnes,  secretary ;  J.  W.  Carter,  treasurer.  The  initial 
plant  to  be  erected  is  1000  hp.,  and  the  company  already  has 
contracts  for  600  hp.  It  has  a  contract  also  for  taking  over 
the  New  Mexico  Light,  Heat  &  Power  Company.  The  Forest 
Power  Company  is  a  corporation  organized  under  the  laws  of 
the  Territory  of  New  Mexico  to  develop  and  sell  electrical 
energy  for  industrial  purposes  in  the  towns  and  mining  camps 
of  Grant  County,  New  Mexico.  The  charter  has  been  secured 
under  the  laws  of  the  Territory  of  Xew  Mexico.  The  com- 
pany has  secured  a  site  for  its  camp  about  sixteen  miles  in  a 
northerly  direction  from  the  town  of  Silver  City  and  on 
the  Gila  Forest  Reserve,  and  has  a  license  from  the  Govern- 
ment of  the  United  States  permitting  it  to  erect  its  plant,  and 
maintain  its  rights  of  way  across  the  public  domain.  The  com- 
pany is  incorporated  for  $750,000;  $.?oo,ooo  of  'his  stock  is  pre- 
ferred 6  per  cent  cumulative  and  $4.i0.ooo  is  c  jnmon  stock. 

NOBLE  ELECTRIC  STEEL  PROCESS.— It  is  stated  that 
the  Noble  Electric  .Steel  Company,  i.^fo  Sutter  stret,  San  Fran- 
cisco, has  been  incorporated  with  a  capitalization  of  $1,000,000, 
for  mining  and  smelting  Shasta  County  iron  ores.  It  is  slated 
that  $l.';o.ooo  of  the  stock  issucil  at  p.nr  value  of  $10  has  been 
sold.  The  mines  arc  located  at  Heroult  on-the-Pit  in  Shasta 
County,  where  the  feasibility  of  .smelting  Shasta  County  ore 
sand  has  been  demonstrated  to  the  satisfaction  of  those  inter- 
ested.    The  company  has  now  on  hand,  according  to  the  Iron 


Age,  some  25  tons  of  pig  iron,  the  product  of  its  last  run.  The 
mine  is  being  opened  up  and  a  surface  track  from  the  mine  to 
the  furnace,  a  distance  of  some  8000  ft.,  is  in  course  of  construc- 
tion. Plans  for  an  electric  plant  and  for  the  manufacture  of 
charcoal  are  well  under  way.  Shipments  of  material  for  the 
completion  of  the  plant  are  being  held  up  until  the  Sacramento 
Valley  &  Eastern  Railroad,  now  being  built,  reaches  this  point, 
which  will  probably  be  early  in  November.  It  is  hoped  that  the 
new  furnace  will  be  in  operation  on-  a  commercial  scale  in  the 
spring.  The  officers  of  the  company  are  as  follows:  H.  H. 
Noble,  president  of  the  Northern  California  Power  Company, 
president ;  C.  B.  Morgan,  secretary. 

PLANT  FOR  BLUE  RAPIDS,  KAN.— It  is  stated  that  with- 
in a  short  time  incorporation  papers  will  be  taken  out  for  the 
Blue  Rapids  Power,  Light  &  Ice  Company,  with  Jesse  A.xtell 
and  Carson  A.  Axtell  as  the  incorporators.  The  charter  will 
provide  for  three  lines  of  business :  The  installation  of  an 
electric  power  plant  io  furnish  current  for  electric  motors :  the- 
operation  of  an  electric  light  system,  and  the  installation  of  an 
ice  plant.  The  promoters  intend  to  put  in  their  power  plant 
just  as  soon  as  they  can  work  out  the  details  and  secure  the 
necessary  machinery.  The  incorporators  own  the  Anderson 
power  lot  with  100  horse-power  and  have  purchased  lots  carry- 
ing an  allotment  of  275  horse-power  with  privilege  of  using 
the  same  through  any  wheel  pit  on  the  river.  They  intend  to 
build  their  power  plant  on  the  Anderson  lot,  where  they  already 
have  a  foundation,  and  they  will  put  the  generator  above  high- 
water  mark.  They  are  intending  to  put  in  a  generator  of  200 
horse-power  capacity  to  statt  with.  Quite  a  little  power  has 
already  been  spoken  for. 

THE  HILLES  &  JONES  COMPANY,  Wilmington,  Del., 
has  taken  steps  toward  the  electrification  of  its  entire  works, 
in  anticipation  of  the  equipment  with  electric  motors  of  the 
new  machine  shops  recently  completed.  The  motors  selected 
as  best  suited  for  the  purpose  are  of  Allis-Chalmers  Company's 
make  and  comprise  the  following  machines,  all  being  of  the 
new  type  "K"  for  direct  current  and  all  shunt  wound.  .A. 
140-hp  motor  to  operate  at  300  r.  p.  m.,  three  .^o-hp  machines 
to  operate  at  575  r.  p.  m.,  two  15-hp  motors  with  a  speed  of 
425  r.  p.  m.,  three  lo-hp  to  operate  at  475  r.  p.  m.,  and  one  10- 
hp  for  475-900  r.  p.  m.  When  the  entire  plant  is  ready  for 
operation  the  Hilles  &  Jones  Company  will  have  an  output 
of  power  punches,  shears  and  bending  rolls  far  beyond  that 
obtained  from  the  older  plant. 

THE  JONES  &  LAUGHLIN  STEEL  COMPANY  is  a  re- 
cent purchaser  of  additional  heavy  .-Mlis-Chalmers  electrical 
machines  in  the  shape  of  two  looo-kw,  6600-volt  generators 
woimd  for  25  cycles,  three-phase,  and  designed  to  operate  at 
94  r.  p.  m.  These  units,  together  with  a  6oo-kw,  direct-current 
generator.  2400-volts  and  operating  at  no  r.  p.  m..  will  be  in- 
stalled in  the  new  Aliquippa  Works,  situated  on  the  Ohio  River 
several  miles  outside  of  the  city  of  Pittsbur.g  A  new  500-kw 
motor  generator  set.  comprising  a  synchronous  motor  rated  at 
6600  volts,  wound  for  three-phase.  25  cycles,  and  a  250-volt, 
direct-current  generator  is  also  being  added  to  the  structural 
shop  to  carry  a  portion  of  the  steel  mill  load. 

AUGUST  FOREIGN  TRADE.— The  chief  of  the  Bureau  of 
Statistics  in  the  Department  of  Commerce  and  Labor  reports 
the  foreign  merchandise  commerce  of  the  United  States  for 
\ugus'  and  eight  months  en-ling  August  as  follows: 

1907.  1906.  190$. 

Import!    $i3s,;92,i56  $105,588,604  $95.8.11.158 

Kxports    12;. 625. 508  139,454. ;6o  117,668,115 

F.XCC5S  export!! $1,833,352  $23,866,156  $21,836,957 

I'ight  months  ending  .'Xugust : 

Imports     $1,001,803,305  $805,540,383  $770,285,198 

Kxportu     1.196,625,415  1,098,994,662  966,567,^59 

Excru  export!)    $194,822,110  $253,454,279  $196,282,361 

PLANT  FOR  NEW  ZEALAND— No-term  lenders  will  be 
received  by  the  corporation  of  Napier,  New  Zealand,  for  the 
installation  and  working  of  combined  electric  light,  power,  and 
traniw.iys.     Address  the  Town  Clerk. 
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THE  COPPER  MARKET.— The  '-Copper  Gossip"  of  the 
.Vatioiial  Conduit  &  Cable  Company  says  with  regard  to  the 
jiresent  situation :  "Wide  fluctuations  have  marked  the  course 
of  the  copper  market  lately,  and  the  downward  tendency  of 
values  has  induced  buyers  to  wait  for  settled  conditions  before 
placing  heavy  orders.  The  world's  demand  for  copper  has 
undergone  a  large  and  rapid  contraction  sinc'e  Jan.  i,  and  on 
that  account  the  market  has  declined  sharply  within  the  past 
30  days.  From  July  i  to  Sept  7  electrolytic  wire  bars  have 
receded  from  2554  to  18  cents,  and  since  the  latter  date  there 
has  been  a  further  loss  of  I'/i  to  2  cents  per  pound..  Prices  now 
quoted  are  l6'/i  asked.  This  reactionary  course  in  prices  has 
been  the  direct  outcome  of  a  heavy  falling  off  in  consumption 
and  a  high  money  market,  and  these  factors  have  exerted  their 
power  in  all  their  concentrated  force  upon  the  copper  market. 
As  a  result  of  present  conditions  the  total  buying  power  for 
(he  last  six  weeks  has  proved  utterly  inadequate  to  sustain  the 
semblance  of  stability,  and  prices  have  come  down  to  the  level 
of  those  of  two  years  ago.  The  effect  of  recent  developments 
and  the  striking  events  which  have  thrust  themselves  into  the 
foreground  are  producing  their  legitimate  result  in  the  curtail- 
ment of  business  and  the  withholding  of  orders  until  the  cop- 
per market  gives  unmistakable  evidence  of  being  on  a  firm 
foundation.  Consumers  of  copper  naturally  have  been  con- 
servative for  some  time  past,  and  wisely  so,  but  they  will  wel- 
come the  return  to  stability  again  by  which  they  can  secure  a 
much  bigger  volume  of  business  than  is  possible  in  the  present 
unscttlemcnt  and  uncertainty.  It  is  becoming  more  and  more 
evident  that  capital  must  be  in  more  plentiful  supply  before  the 
industrial  interests  of  the  country  will  be  put  to  work  on  the 
extensions  and  improvements  now  held  in  abeyance  until  the 
monetary  stringency  is  relieved.  The  present  slowing  down  in 
business  should  have  the  tendency  of  diverting  capital  into  ' 
other  channels  where  it  will  be  satisfied  with  more  moderate 
returns  on  money  invested  in  solid  properties  rather  than  in 
lliose  more  hazardous  enterprises  which  dazzle  the  investor  with 
short-lived  earnings  of  abnormal  size.  When  money  is  in  suffi- 
cient supply  at  fair  rates  it  will  be  surprising  if  there  is  not 
a  big  expansion  in  business  all  along  the  line.  Improvement  in 
the  financial  world  would  no  doubt  revive  activity  in  electrical 
circles,  where  plans  have  had  to  lie  dormant  until  the  task  of 
financing  tliem  successfully  could  be  accomplished.  On  account 
of  the  suspension  of  much  important  electrical  work,  the  de- 
mand for  wire  has  fallen  off  greatly,  and  the  copper  market 
cannot  expect  to  reach  a  permanently  strong  position  before 
the  wire  users  are  ready  to  place  large  orders.  With  the  under- 
eonsuniption  of  wire  and  other  finished  metal  goods  there  has 
(jecn  the  simultaneous  over-production  of  copper.  The  conse- 
'luence  of  all  this  is  that  there  is  now  a  heavy  accumulation  of 
copper,  which  furnishes  a  strong  argument  in  favor  of  the 
•exercise  of  a  most  judicious  conservatism  among  consumers. 
It  will  be  necessary  to  work  up  the  enormous  floating  supply 
5jefore  the  copper  situation  will  be  in  an  absolutely  sound  con- 
dition. Curtailment  of  output  or  a  shut-down  of  cer- 
tain important  mines  is  talked  of,  and  it  would  seem 
as  if  the  actual  position  called  for  some  heroic  remedy 
to  prevent  further  demoralization.  The  situation  will 
eventually  cure  itself  and  we  will  again  see  active  times 
in  copper,  but  meanwhile  the  safest  course  to  pursue  is  that 
.)f  the  utmost  conservatism  carried  out  on  a  strictly  cash  basis. 
It  is  no  time  to  take  rash  ventures  or  run  big  risks." 

SOUTHERN  P.VCIFIC  TROLLEYS.— It  is  announced  from 
San  Francisco  that  the  Southern  Pacitic  Railway  Company  has 
.iwarded  a  $900,000  contract  for  the  erection  of  a  power  house 
It  I'ruitvale.  The  power  house  will  be  the  central  station  for 
Oakland,  Berkeley,  Alameda  and  Fruitvale  lines,  and  the  cx- 
I'onditurcs  for  overhead  work  and  for  sub-stations  will  bring 
ilie  total  cost  up  to  $2,000,000.  The  contracts  were  let  in  New 
\ork  by  Mr.  A.  H.  Babcock,  electrical  engineer  for  the  road. 
.\s  the  Southern  Pacific  docs  the  largest  suburban  business  of 
any  railroad  in  the  world,  the  enterprise  of  electrifying  its 
suburban  line  south  of  San  Francisco  is  being  watched  with  great 
interest.  The  cars  will  be  run  in  solid  trains  with  a  motor  car  at 
each  end  of  the  train,  the  electrical  energy  being  delivered  by 
overhead  trolley.  Each  car  will  have  a  seating  capacity  of  So 
persons.  It  is  stated  that  the  necessity  for  electrification  c.imc 
with  the  great  increase  in  suburban  traffic,  which  crept  up  from 
1.000,000  to  2,000,000  a  month  after  the  San  Francisco  fire. 
Three  new  ferry  steamers  arc  being  built  to  accommodate  this 
travel.  Since  the  ferry  system  was  established  300,000,000  pas- 
sern'ors  have  crossed  the  bay  on  them. 


WASHINGTON  UNION  DEPOT.— A  special  despatch  from 
Washington  says:  "Plans  developed  for  lighting  the  new  Union 
passenger  station  and  terminals  in  Washington,  D.  C,  contem- 
plate the  use  of  480  500-watt  arc  lamps,  500  high  efficiency  lamps 
and  about  3600  16-cp  incandescent  lamps.  To  Hght  the  pipe  and 
wire  tunnels  bctwen  the  power  plant  and  the  station  and  express 
building  requires  190  incandescent  lamps,  or  one  every  10  ft. 
To  care  for  the  wires  used  in  this  great  lighting  system  required 
the  installation  of  about  88,000  ft.  of  conduit  of  various  sizes  in 
the  station  and  about  68,000  ft.  in  the  express  building,  power 
plant  and  K  street  signal  tower  and  about  12,000  ft  in  th^  train 
sheds.  In  addition  to  the  lighting  conduits,  about  20,000  ft.  of 
conduits  are  required  for  the  telegraph  and  telephone  wires  at 
the  station  and  about  12,000  ft.  at  the  express  building,  power 
house  and  K  street  signal  tower.  Owing  to  the  unusual  size  and 
height  of  the  ceilings  and  some  of  the  rooms  in  the  station,  spe- 
cial lighting  schemes  were  resorted  to.  Natural  light  is  provided 
by  the  use  of  semi-circular  windows  located  at  about  the  eleva- 
tion of  the  spring  line  of  the  ceiling  arch." 

THE  GRAPHIC  ARTS  COMPANY,  Buffalo,  N.  Y.  re- 
cently purchased  a  new  Allis-Chalmers  45-kw  type  "K"  gen- 
erator with  a  complement  of  seven  5-hp  type  "K"  direct-cur- 
rent shunt  motors  built  by  the  same  company  for  operation  at 
a  speed  of  1050  r.  p.  m.  and  two  3-hp  type  "K"  motors  for  opera- 
tion at  1025  r.  p.  m.  Five  of  the  5-hp  motors  are  for  belting  to 
presses  and  the  equipment  is  to  be  so  arranged  as  to  secure  a 
speed  range  of  from  1200  to  1500  impressions  per  hour.  One 
5-hp  motor  belted  to  a  paper  cutter,  another  to  a  roughing 
machine,  while  a  3-hp  machine  will  be  mounted  on  the  bronz- 
ing machine. 

CHILEAN  POWER.— United  States  Consul  A.  A.  Winslow. 
of  Valparaiso,  reports  that  the  German  Transatlantic  Electric 
Company  has  a  concession  to  erect  a  hydraulic  electric  power 
and  lighting  plant  on  the  River  Maipo,  above  Santiago,  at  an 
estimated  cost  of  $4,015,000  United  States  gold,  of  which  .ibout 
$1,295,040  will  be  for  materials  and  machinery  that  must  be 
imported.  It  is  estimated  tliat  it  will  take  about  five  years  to 
complete  the  undertaking.  The  company  has  petitioned  the 
government  of  Chile  for  the  free  entry  of  their  machinery  and 
material  for  a  period  of  five  years. 

STANLEY  WORKS.— Beckwith  &  Pike  have  been  awarded 
the  contract  for  the  erection  of  the  new  annealing  building  for 
the  Stanley  Electric  Manufacturing  Company,  PittsSeld,  Mass. 
The  building,  which  is  to  be  known  as  No.  7,  will  be  of  brick 
and  steel  construction,  will  be  located  north  of  the  main  shops. 
It  will  be  T20  ft.  by  120  ft.,  two  stories  high,  and  is  to  cost  about 
$30,000.  This  will  probably  be  the  last  building  erected  hv  the 
company  this  year. 

PLANT  FOR  EGYPT— Tenders  will  be  received  until 
November  1st  by  the  Egyptian  Government  for  an  electric 
installation  for  the  port  of  .\lexandria,  comprising  five  large 
and  seven  small  transporters,  six  4-ton  cranes,  tlurty-six  2-ton 
cranes  and  twenty-five  capstans:  also  cables,  accessories,  con- 
.struction  and  installation  of  central  power  station.  Address 
Directeur  des  Ports  et  Phares,  Alexandria,  Egj-pt. 

HILL-WRIGHT  ELECTRIC— Mr.  T.  Wesley  Wright,  sell- 
ing agent  of  the  Hill-Wright  Electric  Company,  of  105-107 
Reade  street.  New  York  City,  states  that  the  company  proposes 
to  have  an  equipment  ready  by  Jan.  i  to  turn  out  2500  Itmips  a 
day.  The  company  will  continue  its  "renewal"  business,  the  new 
lamp  department  be'ng  a  separate  feature,  but  the  principal  part. 

BOSTON  EDISON  GROWTH.— The  Boston  Edison  Com- 
pany reports  for  1907  in  the  various  cities  and  districts  that  it 
supplies  20,37S  customers,  as  compared  with  18.063  in  I036. 
Outside  of  Boston  in  the  suburban  districts  the  company  has 
a  16-cp  equivalent  installed  of  155,865  units,  as  compared  with 
"33."58  last  year. 

AMERICAN  BRIDGE  COMPANY.— According  to  Pitts- 
burg advices,  the  American  Bridge  Company  in  .\ugust  broke 
;dl  records  for  work  completed,  finishing  59,000  tons  of  fabri- 
cated steel.  This  is  said  to  be  1500  tons  higher  than  the  record 
iif  any  structural  plant  in  the  world. 

THE  CATTAR.VUGUS  CUTLERY  COMPANY,  Little 
Valley,  N.  Y.,  has  recently  purchased  extensive  new  niachiner>' 
equipment  for  an  addition  to  the  present  capacity  of  its  two 
factories  in  Little  Valley.  The  new  machines  comprise  Allis- 
Chalmers  engine,  generator  and  motors.  The  engine  is  an 
i8-in.  X  42-in.  horizontal  heavy  duty  Reliance  Corliss  engine 
belted   to   a    150-kw    .\lIis-Chalniers   alternator,   woinid    for  60 
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<:ycles,  three-phase,  current  440  volt.  The  motor  cqiiipnient 
•includes  three  40-hp  Allis-Chalmers  standard  induction  motors 
designed  for  a  speed  of  850  r.  p.  m.,  a  30-hp  motor  for  the 
same  speed,  and  three  5-hp  machines  for  1130  r.  p.  m.  each. 

ALLIS-CH.\LMERS  COMP.\NY-  has  been  doing  an  enor- 
mous business  the  past  year,  and  its  inventory  of  work  and 
tools  and  material  passing  througli  the  shops  has  increased  in 
proportion,  so  that  like  other  great  industrial  concerns  it  has  had 
to  have  more  capital  for  handling  its  orders.  The  last  four 
months  in  particular  have  seen  an  extraordinary  expansion  of 
production  and  contracts.  The  financial  aid  necessary  has  been 
freely  forthcoming,  chiefly,  it  is  understood,  from  the  influen- 
lial  steel  interests  prominent  in  the  concern,  and  to  cope  better 
with  the  production  necessities,  a  change  is  being  made  in  the 
executive  personnel,  so  as  to  secure  the  undivided  attention  of 
a  first-class  man.  This  ability  has  been  secured  in  the  selection 
of  Mr.  W.  B.  Kelley,  the  energetic  president  of  the  American 
Steel  Foundry  Company,  who  is  to  become  chairman  of  the 
■executive  committee,  and  who  will  move  to  Milwaukee  in  order 
to  deal  with  the  problems  right  on  the  spot.  Judge  Gary  will 
remain  chairman  of  the  finance  committee,  and  with  Mr.  E.  D. 
Adams  will  continue  a  director  of  the  company.  These  .gentle- 
men, have  thus  reinforced  their  own  consummate  financial  and 
lousiness  ability  with  that  of  a  man  whose;  reputation  has  al- 
ready been  made  in  kindred  fields,  and  whose  own  career  is  a 
pledge  of  high  efiiciency  and  success.  It  is  predicted  that  in  a 
very  short  time  Mr.  Kelley  will  have  made  a  mark  in  his  new 
chairmanship  and  put  this  great  industrial  organization  where  it 
belongs  by  reason  of  its  history,  its  resources  and  .its  command 
of  a  vast  field  of  consumotion.       '  -    '"  ■, 


Financial  Intelligence. 

THE  WEEK  IN  WALL  SIKEET.— There  was  more  ur  less 
irregularity  in  the  movement  of  stock  prices,  yet  the  tendency, 
so  far  as  the  prominent  railroad  issues  were  concerned,  was  in 
the  direction  of  improvement.  The  chief  feature  of  the  week 
w.is  the  activity  of  the  Hill  stocks  under  the  lead  of  Northern 
I'acific.  Reading  also  developed  strength  on  the  publication  of 
ihe  favorable  annual  report.  The  publication  of  Chairman 
fiary's  conservative,  tliough  reassuring,  interview  regarding  steel 
trade  conditions  and  the  position  of  the  United  States  Steel  Cor- 
pnration  was  followed  by  a  moderate  recovery  in  the  steel  issues. 
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I  he  copper  stocks  continued  weak.  Amalgamated  selling  down 
to  58  and  rallying  lo  62,  after  which  it  conliiuicd  to  be  very 
variable,  which  was  also  true  of  .\naconda,  American  Smelting 
and  others  of  the  same  class.  The  traction  securities  were  com- 
paratively neglected,  and  the  minor  industrials  simply  followed 
the  course  of  the  leaders  without  developing  any  special  activity. 
Oncral  Electric  closed  at  (he  highest  point  of  the  week,  128, 
which  is  a  net  gain  of  2'/^  points  and  Allis-Chalmers,  both  com- 
mon and  preferred,  also  closed  at  advanced  quotations.  On  the 
(iirl)  market  Allis-Chalmers  bonds  and  Steel  Fomidry  bonds 
were  dull  and  weak.  Copper  slocks  were  inactive,  with  linle 
change  in  prices.     New  York  City's  new  4'/]  per  cent  bonds  ad- 


vanced steadily  and  attained  new  highest  records,  and  note- 
worthy gains  were  made  by  several  important  industrials.  The 
closing  quotations  of  Sept.  24  are  given  in  the  accompanying 
table. 

DIVIDENDS.— The  Memphis  Street  Railway  Company  has 
declared  its  regular  quarterly  dividend  of  154  per  cent  on  the 
preferred  stock.  The  Knoxville,  Tenn.,  Railway  &  Light  Com- 
pany has  declared  its  regular  quartely  dividend  of  V/i  per  cent 
on  the  preferred  and  i  per  cent  on  the  common,  payable  Sept.  30. 
The  Hudson  River  Telephone  Company  has  declared  its  regular 
quarterly  dividend  of  I  per  cent,  payable  Oct.  15.  The  directors 
of  the  Duluth  Edison  Electric  Company  have  declared  the  regu- 
lar quarterly  dividend  of  V/z  per  cent  on  its  preferred  stock, 
payable  Oct.  I.  The  Chicago  Telephone  Company  has  declared 
its  regular  quarterly  dividend  of  2,"i  per  cent,  payable  Sept.  30. 
The  United  Railways  Company  of  St.  Louis  have  declared  the 
regular  quarterly  dividend  of  114  per  cent  on  the  preferred, 
payable  Oct.  10.  The  American  Cities  Railway  &  Light  Com- 
pany have  declared  a  quarterly  dividend  of  V/z  per  cent  on  the 
preferred,  payable  Oct.  I.  The  Havana  Electric  Railway  Com- 
pany has  declared  the  regular  quarterly  dividend  of  VA  per 
cent  on  the  preferred  stock  payable  Oct.  15.  The  Tri-City 
Railway  &  Light  Company  has  declared  the  regular  quarterly 
dividend  of  I'/i  per  cent  on  the  preferred  stock,  payable  Oct.  1. 
The  Aurora,  Chicago  &  Elgin  Railway  has  declared  its  regular 
quarterly  dividend  of  V/^  per  cent  on  the  preferred  stock  and 
the  first  dividend  of  54  per  cent  on  the  common.  The  Bell 
Telephone  Company  of  Philadelphia  has  declared  a  regular 
quarterly  dividend  of  ijX  per  cent,  payable  Oct.  15.  The  .Amer- 
ican Telephone  &  'Klegraph  Company  has  declared  its  regular 
quarterly  dividend  of  $3  per  share,  payable  Oct.  15.  The  Inter- 
national Nickel  Company  has  declared  a  dividend  of  ij.j  per 
cent,  payable  Oct.  10. 

GENERAL  ELECTRIC  BUSINESS.— Advices  from  Bos- 
ton financial  circles  say  as  to  electrical  manufacturing:  "So  far 
as  the  General  Electric  Company  is  concerned  the  facts  are 
these:  There  has  been  a  little  let-up  in  the  volume  of  new 
urders  coming  in,  but  this  decrease  is  nowhere  nearly  so  great 
as  is  generally  supposed  and  has  so  far  been  chiefly  confined 
to  railway  apparatus  such  as  motors,  controllers,  etc.  From 
Jan.  31  to  Sept.  14  the  gross  orders  of  the  General  Electric 
Company  were  $5,700,000  in  excess  of  the  corresponding  period 
of  1906.  Up  to  the  middle  of  June  gross  business  showed  a 
gain  of  $,S,200,ooo  over  the  same  period  of  last  year.  In  the 
last  two  months,  tlierefore,  gross  earnings  have  not  only  held 
their  own  with  the  same  months  of  1906,  but  show  an  actual 
gain  of  $500,000.  It  will  be  noted,  however,  that  the  increase  is 
only  10  per  cent  of  what  it  was  the  first  four  and  one-half 
months  of  the  fiscal  year,  which  began  Feb.  i.  This  is  the  real 
gist  of  the  let-up  in  business.  Gross  orders  have  to  date  not 
shown  a  dropping  oflf  as  compared  with  last  year,  but  they  have 
l.iiled  to  show  the  same  ratio  of  increase  that  was  recorded  in 
I  he  first  four  or  five  months  of  the  current  fiscal  year.  The 
General  Electric  Company  has  from  time  lo  time  let  some  of 
its  employees  go.  At  present  there  arc  upwards  of  25,000  em- 
ployees carried  on  its  books. ,  This  is  a  decrease  of  about  3003 
from  the  28,000  employees  which  the  company  was  employing 
at  the  close  of  the  last  fiscal  year." 

NEW  YORK  CITY  RAILWAY  RECEIVERS.— In  course 
with  anticipated  action,  and  by  means  of  a  petition  alleging  the 
insolvency  of  the  New  York  City  Railway  and  a  confession  of 
the  charge  on  the  part  of  that  company,  the  surface  lines  in 
Manhattan  comprising  the  Metropolitan  Street  Railway  system, 
went  into  the  liands  of  receivers  this  week.  The  application  was 
made  before  Judge  Lacombe.  in  the  United  Slates  Circuit  Court, 
.Sept.  24,  by  the  Pennsylvania  Steel  Company  and  the  Degiion 
Contracting  Company,  creditors,  and  was  in  the  form  of  a  bill 
in  equity,  asking  Ihat  the  court  take  charge  of  the  affairs  of  the 
New  York  City  Railway  and  by  the  appointment  of  receivers 
provide  for  the  liquidation  of  the  company's  indebtedness  with- 
out its  corporate  disintegration.  It  was  a  "friendly"  application, 
will]  Paul  1).  Cravath  and  Dc  Lancy  Nicoll  of  counsel  for  the 
traction  interests,  and  James  P.yrne  of  the  petitioners'  counsel 
present  and  in  entire  harmony,  Adrian  H.  Joline  and  Douglas 
Robinson,  were  appointed  receivers,  and  they  immediately 
qualified  in  the  sum  of  $250,000  each,  the  bonds  being  furnished 
by  the  National  Surety  Company. 

TOLEDO  S ECUR III ES— Application  has  been  made  lo  list 
r.n  the  New  \otV.  Stock  Exchange  $1,875,000  additional  i-apital 
Mo(k  of  ihr   lolpdo,  Oliici.  K.Tilways  &  Light  Company. 
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BELL  TELEPHONE  GROWTH.— At  the  regular  monthly 
meeting  of  the  directors  of  the  .\tnerican  Telephone  &  Telegraph 
Company  the  following  statement  of  net  earnings  for  the  nine 
months  to  end  September  30  was  read : 

1907,  1906.  Increase. 

Balance  for  dividends $10,960,000  $9.575.ooo  $1,385,000 

l)ividcnds    7,893.000  7,564,000  329.000 

Surplus    $3,067,000  $2,011,000  $1,056,000 

I'hc  figures  for  the  nine  months  this  year  are  partly  estimated, 
hut  they  have  been  conservatively  figured  and  will  probably  ex- 
ceed the  balance  for  dividends  of  $10,960,000,  shown  above.  On 
the  basis  of  the  present  amount  of  stock  outstanding  these  net 
c.irnings  compare  as  follows  : 

1907.  1906. 

Balance  for  dividends $10,960,000  $9,575,000 

Capital  stocjc  outstanding   142.514,000  131,551,400 

Percentage    on    stock 7-69  7-^7 

In  June  the  company  offered  to  stockholders  $21,925,200  new 
stock  at  par,  half  of  which  was  payable  on  July  25  and  the 
balance  Oct.  25.  The  present  outstanding  stock,  without  making 
allowance  for  the  few  slight  payments  in  full,  which  were  made 
on  July  25,  may  be  figured  at  $142,514,000.  To  base  share  earn- 
ings on  this  capitalization  is  a  little  less  than  strictly  just  to  the 
company,  inasmuch  as  net  earnnigs  for  seven  out  of  the  nine 
months  were  actually  made  on  the  capital  stock  outstanding 
Dec.  31  last.  It  is  figured  that  when  the  company  has  received 
the  full  benefit  of  the  recent  abolition  of  night-rate  long-distance 
calls  there  will  be  realized  an  addition  of  nearly  $500,000  yearly 
to  net  earnings.  It  would  not  be  at  all  surprising  if  final  net 
earnings  for  dividends  this  year  came  close  to  $15,000,000. 

*  PACIFIC  G.\S  AND  ELECTRIC— The  assessment  of  $10 
a  share  on  the  stock  of  the  Pacific  Gas  &  Electric  Company  of 
San  Francisco,  which  became  delinquent  on  Aug.  31,  has  resulted 
in  an  unusual  transaction  in  the  securities  of  that  company.  The 
entire  issue  of  common  stock,  amounting  to  $20,000,000.  has  iieen 
turned  back  into  the  treasury  of  the  company,  while  the  assess- 
ment on  the  preferred  stock  has  been  paid  in  full  in  cash, 
amounting  to  a  total  increase  in  the  resources  of  the  company  of 
$1,000,000.  The  issue  of  $20,000,000  of  the  common  stock  had 
been  held  by  the  banking  firm  of  N.  W.  Ilalscy  &  Company. 
The  entire  transaction  was  completed  on  Aug.  31,  at  which  time 
$1,000,000  in  cash  was  paid  in  by  the  shareholders  of  the  pre- 
ferred stock,  of  which  John  Martin  and  Eugene  de  Sabla  are 
large  owners.  This  fund  will  be  used  to  pay  for  restoration 
work  and  extensions  of  the  service  made  necessary  in  the  last 
sixteen  months.  Instead  of  paying  the  assessment  on  the  com- 
mon stock  the  holders  turned  it  back  to  the  company,  thus  add- 
ing, it  is  claimed,  more  to  the  ultimate  resources  and  financial 
soundness  of  the  corporation  than  if  the  assessment  had  been 
paid,  and  the  stock  disposed  of  in  the  Eastern  markets,  as  was 
the  original  intention.  It  remains  a  matter  of  curiosity  in  San 
Francisco  financial  circles  to  see  what  the  corporation  will  do 
with  the  common,  which  is  now  virtually  treasury  stock.  There 
have  been  persistent  rumors  of  a  purchase  of  a  controlling  inter- 
est in  the  Pacific  Gas  &  Electric  by  the  Goulds  in  connection 
with  the  electric  power  plans  of  the  Western  Pacific,  and  it  is 
rumored  that  the  Western  Power  Company  may  purchase  the 
stock  which  has  been  returned  to  the  treasury. 

MASSACHUSETTS  ELECTRIC— Note  is  made  in  Boston 
of  the  fact  that  all  through  the  depression  of  the  local  market 
there  has  been  persistent  buying  of  Massachusetts  Electric  com- 
mon slock  at  $12.50  per  share  by  several  houses,  and  private  bids 
for  good-sized  blocks  of  the  stock  are  reported.  In  some  quar- 
ters it  is  thought  possible  that  the  New  Haven  Railroad,  appre- 
ciating that  the  management  of  the  Massachusetts  Electric  Com- 
panies has  expended  $13,000,000  in  placing  the  properties  in  ex- 
cellent condition,  is  endeavoring  to  add  them  to  its  present  ex- 
tensive trolley  system.  The  900  miles  of  street  railway  of  the 
Massachusetts  Electric  system  (90  per  cent  of  which  has  within 
the  past  few  years  been  reconstructed)  would  prove  a  valuable 
Addition,  especially  at  the  present  market  value,  for  the  stocks 
are  selling  for  about  one-half  their  cost.  There  are  now  slightly 
ill  excess  of  190,000  shares  of  subsidiary  company  stocks  in  the 
treasury  of  the  Massachusetts  Electric  Companies,  and  these 
Ulocks  will  all  show  divisible  earnings  this  year  of  about  5  per 
nont.  The  Boston  &  Northern  will  probably  declare  n  5  per  cent 
dividend,  while  the  Old  Colony  Company  will  declare  a  dividend 
of  4  per  cent,  as  against  3  per  cent  last  year.  These  declara'.ions 
will  give  the  Massachusetts  Electric  Companies  an  additional 
$600,000  for  its  treasury.  The  Massachusetts  Electric  preferred 
utock  will  not  receive  any  cash  dividend  disbursement  this  fall, 


but  when  the  bond  market  improves  sufficiently  to  permit  the 
sale  of  some  underlying  bonds  it  is  planned  to  take  steps  to  pay 
off  the  accumulated  dividends,  which  amount  to  14  per  cent  up 
to  Jan.  I,  probably  in  stock. 

BELL  TELEPHONE  CONSOLIDATION.— From  Wash- 
ington come  advices  of  the  consolidation  of  the  Bell  Telephone 
Company  of  Philadelphia,  the  Pennsylvania  Telephone  Company 
and  the  Chesapeake  &  Potomac  Telephone  Company,  all  licensees 
of  the  .American  Belt  Telephone  Company,  operating  in  South- 
ern New  Jersey,  Eastern  Pennsylvania,  Delaware,  Maryland,  the 
District  of  Columbia,  Northern  Virginia  and  West  Virginia. 
The  companies  involved  operate  more  than  300,000  telephones. 
The  purpose  of  the  consolidation  is  greater  economy  and  effi- 
ciency in  administration  and  operation  and  greater  facility  in 
financing  future  extensions  and  enlargements.  The  authorized 
capital  stock  of  the  new  company  will  be  $60,000,000,  whidj  is 
less  than  the  combined  capital  and  outstanding  indebtedness  of 
the  old  companies.  The  capital  stock  provided  for  is  sufficient, 
it  is  stated,  to  retire  all  of  the  old  slock,  discharge  the  floating 
indebtedness  of  all  the  companies  and  provide  for  several  years' 
growth.  The  shareholders  of  the  Philadelphia  and  Pennsylvania 
companies  will  receive  an  equal  amount  of  the  new  stock  for  the 
stock  surrendered,  while  the  shareholders  of  the  Chesapeake  & 
Potomac  Company  will  receive  two  shares  of  the  new  stock  for 
three  shares  of  the  old  stock.  Mr.  U.  N.  Bethell  has  for  some 
time  past  been  the  inspiring  and  controlling  spirit  of  this  vast 
organization. 

WESTINGHOUSE  NOTES.— The  Westinghouse  Electric  & 
Manufacturing  Company  has  sold  an  issue  of  20.000,000  francs 
in  collateral  trust  notes  in  Paris.  .Application  was  made  last 
week  to  list  the  notes,  which  run  five  years  and  bear  interest  at 
the  rate  of  5  per  cent,  on  the  Pittsburg  Stock  Exchange.  An 
official  of  the  Westinghouse  Electric  &  Manufacturing  Company, 
in  explanation  of  the  transaction,  said  it  related  to  the  business 
of  the  Societe  Electrique  Westinghouse  de  Russie.  organized  for 
the  purpose  of  executing  a  contract  of  over  $5,000,000  with  the 
municipal  authorities  for  the  St.  Petersburg  tramways.  It  is 
also  for  the  purchase  of  electrical  works  in  Moscow  for  the 
manufacture  of  machinery  needed  in  the  execution  of  the  con- 
tract. These  securities  are  to  be  offered  by  the  Societe  Generate 
for  subscription  in  France  and  other  European  countries,  but 
not  in  .\nierica.  The  listing  of  the  securities  at  Pittsburg  is  one 
of  the  formalities  necessary  in  connection  with  the  listing  of  tlw 
notes  on  the  Paris  Bourse.  The  sale  of  the  entire  issue  provides 
the  working  capital  for  the  business  of  the  Russian  Westing- 
house Electric  Company  and  7,000,000  francs  additional  working 
capital  for  the  French  Westinghouse  Company. 

LAKE  SUPERIOR  CORPORATION.— The  directors  of  the 
Lake  Superior  Corporation,  the  successors  of  the  Consolidated 
Lake  Superior  Corporation,  which  three  years  ago  passed 
through  many  financial  vicissitudes,  have  decided  not  to  make 
any  payment  this  year  on  the  $3,000,000  issue  of  income  5  per 
cent  bonds,  which  were  put  out  at  the  time  of  the  reorganization 
of  the  old  company.  This  decision  was  not  the  result  of  earn- 
ings, for  these  have  been  good,  but  was  dje  to  the  desire  'o  use 
all  of  the  company's  funds  in  its  business.  Earnings  this  year  are 
nearly,  if  not  altogether,  as  large  as  tho.se  of  last  year.  A:  the  same 
time,  as  the  company  is  borrowing  money  for  the  conduct  of  its 
business,  the  directors  thought  it  to  the  best  interests  of  the 
stockholders,  as  well  as  of  the  income  bondholders,  not  lo  mak.- 
any  distribution  at  this  time.  The  company  was  handicapped 
during  the  year  by  the  destruction  by  fire  of  its  pumping  si.iHon 
and  by  the  necessity  of  blowing  out  two  of  its  furnaces  for  the 
purpose  of  relining  them.  The  loss  by  fire  was  fully  covcreil 
by  insurance,  but  the  destruction  of  the  pumping  station  never- 
theless served  to  reduce  the  company's  earnings. 

OHIO  TRACTION  &  LU^.HT.— The  Northern  Ohio  Trac- 
tion &  Light  Company  has  issued  a  circular  to  stockholders 
offering  them  the  right  to  subscribe  for  $1,000,000  treasury  slock 
at  $20  a  share,  payable  25  per  cent  on  each  Sept.  20,  Oct.  20. 
Nov.  20.  and  Dec.  20,  the  proceeds  to  be  used  for  improvements. 
.\n  underwriting  syndicate  has  been  formed  to  take  whatever 
part  of  the  issue  may  be  left  after  the  stockholders'  subscrip- 
tion. 

CHICAGO  EDISON  MERGER— At  a  meeting  on  Sep'.  16 
the  Chicago  Edi.son  stockholders  voted  unanimously  for  con- 
solidation with  the  Connnonweallh  Electric  Company.  Edison 
-•ockholders  receive  $160  in  new  slock  for  each  $100  of  present 
bcildings  and  60  per  cent  .additional  in  trust  certificates  for  cap- 
ital stoik  of  the  Commonwealth  Edison  Company. 
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BRUNDIDGE,  ALA.— This  city  will  soon  have  a  complete  and  up-to- 
d;,te  electric  light  plant  and  water  works  system.  The  electric  plant  has 
been  completed  and  was  put  into  operation  for  the  first  time  Sept.  9. 
The  two  plants  cost  the  city  about  $20,000. 

HUNTSVILLE,  AL.\. — Francis  K.  Lawton,  general  manager  of  the 
Huntsville  Railway,  Light  S:  Power  Company,  has  announced  that  plans 
have  been  drawn  for  doubling  the  capacity  of  the  power  house  and  for 
extension   of  the   street   railway  system. 

ASHDOWX,  ARK.— T.  C.  Ambrey,  of  Verda,  La.,  is  reported  inter- 
ested in  the  construction  of  a  lighting  plant. 

DUNSMUIR.  CAL.— The  Southern  Pacific  Railway  Company  is  pre- 
paring to  install  an  electric  light  power  plant  to  operate  its  shops  at 
Dunsmuir.  The  work  will  consist  of  the  construction  of  a  dam,  pipe  line 
and  the  installation  of  water  wheel  and  generators.  Xo  power  house 
will  be  erected  as  the  generators  will  be  placed  in  the  railway  shops. 
The  plant  will  have  a  capacity  of  300  horse-power  and  will  cost  about 
$20,000. 

LIVERMORE.  CAL.— The  Stanislaus  Electric  Company  will  soon  com- 
mence the  construction   of  its  transmission   line  through  this  valley. 

LOS  ANGELES,  CAL— Plans  have  been  made  by  the  Los  .'\ngeles 
Railway  for  the  immediate  construction  of  several  extensions  of  its  lines 
in  Los  Angeles. 

REDLAXDS.  CAL.— The  stockholders  of  the  Southwestern  Home  Tele- 
phone Company  have  authorized  the  creation  of  a  bonded  indebtedness 
of  $1,000,000.  Of  this.  $100,000  is  to  be  used  to  pay  floating  indebted- 
ness of  the  company,  and  the  remainder  to  be  used  for  further  extension 
and  improvements. 

S.\N  BERNARDIXO,  CAL— F.  A.  Worthley,  of  Riverside,  has  pur- 
chased the  controlling  interest  of  the  Lytle  Creek  Power  Company  of 
this  city.     It  is  said  tliat  extensions  are  to  be  inaugurated  at  once. 

SONORA,  C.\L. — Preliminary  surveys  are  being  made  east  of  Bridge- 
pert  for  the  site  of  the  power  plant  to  be  erected  by  the  California- 
Nevada  Electric  Power  Company,  and  also  for  the  Nevada  Mines  Com- 
pany, which  will  supply  the  Tonapah  and  Goldfield  country  with  electric- 
ity for  light  and  power. 

STOCKTON,  CAL. — The  new  steam  plant  of  the  American  River  Elec- 
tric Company  on  Banner  Island,  in  this  city,  is  nearly  completed  and  will 
soon  be  put  into  operation.  The  plant  has  a  capacity  of  3000  horse-power 
and  will  be  used  in  connection  with  the  company's  large  plant  on  the 
American   River. 

STOCKTON,  CAL. — The  plant  of  the  Standard  Electric  Company  at 
Elcctra  was  badly  damaged  recently  by  a  bucket  breaking  loose  from  one 
of  the  large  water  wheels.  The  foundation  of  part  of  the  building  and  a 
laigc  generator  were  destroyed.  Only  part  of  the  plant  can  be  operated, 
and  it  has  been  necessary  for  the  company  to  place  its  auxiliary  steam 
plint  in  the  city  in  operation.  It  is  estimated  that  the  loss  will  be  more 
than   $250,000. 

YREKA,  CAL— The  Gold  Ball  .Mining  Company  has  commenced  work 
on  the  construction  of  its  transmission  line,  which  will  furnish  electricity 
for  both  the  Gold  Ball  and  King  Solomon  mines,  also  to  other  mines  m 
this  vicinity.  The  company  has  purchased  the  large  ditch  and  flume 
formerly  owned  by  the  Salmon  River  Hydraulic  Mining  Company. 

DILLON.  COL —The  Summit  Power  Company  has  placed  contracts  for 
$soo.';oo  worth  of  machinery  and  supplies,  is  laying  pipe  lines,  and  will 
scon  commence  the  construction  of  a  power  plant  in  Dillon.  The  company 
cortcmplaI--s  an  expenditure  of  $1,000,000  or  more  in  Summit  County. 

LAS  ANIMAS.  COL.— Proposals  will  be  received  at  the  Bureau  of 
yards  and  Docks,  Navy  Department,  Washington.  D.  C.  until  Nov.  9 
foi  the  construction  of  a  power  plant,  building  and  machinery  at  U. 
S.  Naval  Hospital,  New  Fort  Lyon.  Col.  Plans  and  specifications  may  be 
obtained  at  the  bureau  or  from  the  medical  officer  in  command  of  the 
hospital.   Las  Animas.      Col.   William   M.   Smith  is  acting  chief  of  bureau. 

MONTEZUMA.  COL— The  Monteiuma  Mines  Development  Company 
I. as  Kcured  water  rights  on  the  Snake  River  and  proposes  in  the  spring 
t'l  construct  a  power  plant  to  furnish  electricity  for  lighting  and  power 
for   the  mines  in   the  district. 

DANIELSON,  CONN.— The  New  York.  New  Haven  &  Hartford  Rail- 
road Company  has  appropriated  $40,000  for  improvements  to  Ihc  Dyer 
l>am  electric  plant,  about  one  mile  south  of  this  village.  It  is  proposed 
to  take  out  the  two  400-kw  generators  now  in  the  plant  and  install  new 
ones  of  more  mo<lern  type  and  to  change  the  type  of  the  motor  power 
machines. 

TERRYVILLE,  CONN— McCabe  &  Bchler.  the  contractors  who  are 
excavating  the  tunnel  through  the  mountain  for  the  railroad,  have  de- 
cided to  erect  an  electric  light  plant  in  order  to  complete  the  under- 
ground work.     The  plant  will  provide  for  at  least  200  lamps  of  32  cp. 

WILMINGTON,  DEL  Plans  are  being  made  by  the  Philadelphia. 
Baltimore    &    Waahinglon     Railroad    Company    to    install    its    own    rlrrtric 


lighting  system  in  the  office  building  and  the  new  elevated  station.  Tlie 
company  proposes  to  transmit  electricity  for  the  system  from  its  shops 
at  Todd's  Cut.  The  present  capacity  of  the  plant  consists  of  three 
dynamos  of  200  kw.  Another  machine  has  been  ordered  and  will  be  in- 
stalled to  provide  for  future  needs.  The  Wilmington  City  Electric  Com- 
pany now  supplies  the  railway  company  with  electricity.  George  Wood- 
ward  has  charge   of  the   work. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup 
pl-.es  and  Accounts,  Na^•y  Department,  Washington,  D.  C,  until  Oct.  1, 
to  furnish  at  the  navy  yards  and  naval  stations  the  following  supplies: 
Boston.  Mass.,  schedule  318 — damp-proof  wire,  interior  fittings,  switches, 
steel  enamel  conduit  fittings;  schedule  319 — copper  rivets,  copper  wire, 
etc.;  schedule  321 — sheet  brass,  copper,  rolled  bronze:  schedule  323 — cop- 
per pipe.  etc.  New  York.  N.  Y.,  schedule  291 — engine  lathes,  boring 
mill,  boring,  drilling  and  milling  machines;  schedule  314 — carbons,  incan- 
descent and  arc  lamps,  electric  wire,  dry  batteries,  electrical  supplies, 
etc.  Naval  Academy,  .\nnapolis,  Md.,  schedule  317 — insulating  tape, 
bells  and  buzzers,  plugs,  signal  and  deck  lanterns,  etc.,  glass  tube  fuses, 
switch  handles,  link  fuses,  .■\pplications  for  proposals  should  designate 
the  schedules  desired  by  number.  E.  B.  Rogers,  Paymaster  General 
U.   S.   N. 

PUNT.\  GORDA,  FLA.— The  citizens  have  voted  to  issue  bonds  for 
an  electric  lighting  plant.     The  bonds  have  not  yet  been  issued. 

ASHBURN,  GA.— An  election  will  be  called  soon  to  vote  on  the 
proposition  to  issue  $55,000  in  bonds,  of  which  $45,000  is  to  be  used  for 
the  con.struction  of  an  electric  light  plant  and  water  works  system. 

MILLEN,  G.\. — -The  citizens  have  voted  in  favor  of  issuing  $30,000 
in  bonds  for  the  installation  of  an  electric  lighting  system  and  water 
works. 

WRIGHTSVILLE,  GA.— The  citizens  have  voted  to  issue  $10,000  in 
bonds  to  enlarge  the  municipal  electric  lighting  plant. 

BOISE,  IDAHO— The  Boise  &  Interurban  Railway  Company  has  de- 
cided to  construct  a  street  railway  line  in  Caldwell  and  to  extend  its 
present  line  from  that  city  to  the  Canyon  County  fair  grounds,  which  are 
located  about  a  mile  distant. 

IDAHO  FALLS,  IDAHO.-The  plant  of  the  l.laho  Power  X-  Trans- 
mission Company  has  been  completed  and  is  now  in  operation.  The  com- 
pany is  negotiating  with  the  city  of  Idaho  Falls  to  furnish  electricity  for 
the  municipal  lighting  system  and  for  pumping,  which  will  reijuire  about 
200  horse-power.  .\  transmission  line  is  now  under  construction  in  the 
valley  reaching  the  towns  of  ,\mmon,  Lincoln.  lona.  Elva  and  Rigby 
and  possibly  Rexburg.  The  line  to  Rigby  will  be  24  miles  in  length. 
The  company  is  contemplating  installing  another  unit  of  about  iioo  kw,  to 
be  completed  by  the  latter  part  of  the  year. 

CHERRY  VALLEY,  ILL.— W.  H.  Poulton  and  W  .  W  \l„ckey  have 
purchased  the  Cherry  \"alley  mills  and  electric  plant.  Tht  new  owners 
contemplate  making  improvements  to  the  plant  and  installing  new  ma- 
chinery. 

CHICAGO,  ILL. — Oscar  Ileincman,  silk  manufacturer,  will  erect  a 
tiiice-story  building  at  a  cost  of  $135,000.  The  machinery  will  be  driven 
by  electricity. 

CHICAGO.  ILL. — Certificates  of  consolidation  of  the  Chicago  Edison 
Company  and  the  Commonwealth  Electric  Company  have  been  likd.  The 
consolidated  company  will  be  known  as  the  Commonwealth  Edison  Com- 
pany. The  board  of  directors  consists  of  nine  members  as  follows; 
Henry  A.  Blair.  Edward  L.  Brewster,  Joseph  Leitcr.  Robert  T.  Lincoln, 
.lohn  J.  Mitchell.  Erskine  M.  Phelps.  Lambert  Tree,  A.  A.  Sprague  and 
.■Samuel    Insull.     The  capital   stock  of  the  company  is  $30,000,000. 

CRESTON,  ILL.— The  capital  stock  of  the  County  Mutual  Telephone 
C<'mpany  has  been  increased  from  $2,500  to  $6,000. 

JACKSONVILLE,  ILL. — Plans  are  being  considered  for  the  construe 
tion   of  an   electric  lighting  plant  in  this  place. 

KINGSTON.  ILL— Frank  W.  Plane,  of  Belvidcre.  manager  of  the 
Hi  one  County  Rural  Telephone  I  ompany.  has  been  granted  a  franchise 
l.y  the  village  l.oard  to  exti  nd  the  telephone  system  fr.mi  Relvidcrc  to 
Kingston. 

ROCK  GROVE,  ILL.— The  c.ipital  stock  of  the  Rock  t'.rovc  Farmers' 
.Mutual  Telephone  Company  has  been  increased  from  $1,200  to  $6,000. 

CRAWFORDSVILLE.  IND.— The  Commissioners  of  Montgomery 
f  ounly  have  granted  a  franchise  to  the  Chicago  &  Western  Indiana  Trac- 
tion Company  to  construct  and  operate  an  electric  railway  through  Ihc 
county. 

GOSHEN.  IX 11.— The  Bonita  Furniture  Company,  of  this  city,  has 
started  its  new  addition.  140  x  60  feel,  two  stories  high,  entirely  equipped 
with  electric  motors.  The  motors  were  installed  by  the  Hawks  Electric 
Company.  The  main  factory,  750  x  56  feet,  will  also  be  e,|iiipni.  I  \<  ith 
electric  machinery. 

HUNTINGTON.  IND.— The  Huntington  Light  &  Fuji  Company  has 
notified  its  patrons  of  a  reduction  in  the  minimum  rate  o(  $1.00  to  50 
cents  a  mont'i.     The  present  rale  is  2,^  cent^  per  kw-lnur. 
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I-Nl)IANAPOLIS4»IND. — Formal  aiiuouaLcment  ba* -beau.. made  of  the 
intention  of  Krank  Fauvre,  of  this  city,  head  of  the  Fauvre  Coal  Com- 
pany, of  Terrc  Haute,  to  establish  a  large  electric  power  plant  near 
Scclyvillc  to  transmit  electricity  to  this  city  and  other  points  in  this 
section.  A  company  will  soon  be  formed  with  a  capital  stock  of 
$1,000,000.  The  company  has  acquired  the  property  of  the  People's  Light 
it  Heat  Company,  which  includes  a  franchise  covering  the  whole  city, 
rulil    1930. 

PRINCETON.  IND.— The  Evansville  &  Southern  Indiana  Traction 
■Company  has  awarded  the  contract  for  the  construction  of  its  extension 
■from  this  city  to  Fatoka,  a  distance  of  four  and  one-half  miles,  to  Jones 
iBrothcrs,  of  Columbus. 

WATERLOO,  IND.— The  Home  Telephone  Company  is  said  to  be 
H'uking  preparations  to  construct  and  cquip^  a  new  and  modern  ex- 
change and  to  extend  its  lines  to  Fort  Wayne  and  other  points.  The 
company  has   recently   reorganized. 

T.MILEOUAII,  I.  T.— The  telephone  exchange  of  the  Pioneer  Tele- 
phone &  Telegraph  Company  is  reported  to  have  been  d(;stroyed  by  fire 
Sept.   18,  causing  a  loss  of  $5,000. 

DECORAH,  lA.— The  Standard  Telephone  Company  is  planning  to 
jfbuild  the  local   telephone  exchange. 

FORT  MADISON,  lA.— The  Fort  Madison  Street  Railway  has  been 
sold  to  the  Mississippi  Valley  Electric  Company,  projectors  of  the  Madi- 
son.  Nauvoo  &  Carthage  Interurban   line,   now  under  construction. 

NEWTON,  lA. — E.\tcnsive  improvements  and  additions  will  be  made 
-lo  the  municipal  electric  light  plant  and  new  machinery  ?nd  equipment 
will  be  installed  as  follows:  One  s6o-hp  Murray  boiler,  Murray  engine 
■of  56o-hp,  560-kw,  Westinghonse  generator  and  a  five  panel  switchboard. 
A.   C.   Gates  is  superintendent. 

OSAGE,  lA. — The  Osage  Electric  Light  &  Power  Company  has  applied 
for  a  license,  which  will  permit  it  to  raise  the  dam  across  the  Cedar  River 
about  24  inches.  The  company  states  that  the  present  dam  will  not 
supply  sufficient  power  to  operate  the  present  lighting  system  of  the 
company. 

WATERLOO,  lA.— The  directors  of  the  Corn  Belt  Telephone  Com- 
pany have  decided  to  increase  the  capital  stock  of  the  company  from 
$300,000  to  $500,000  to  provide  for  the  great  increase  in  business. 

JACKSON,  KY. — Repairs  to  the  local  electric  light  plant  have  been 
completed  and  will  soon  be  put  in  operation,  after  lying  idle  for  three 
years.     The  plant  has  been  purchased  by  a  new  company. 

LOUISVILLE.  KY.— Bids  will  be  received  until  Sept.  27  by  the 
P.oard  of  Public  Works  for  a  new  power  plant  and  steam  heating  ap- 
I»aratus  in  the  City  Hall  annex  and  old  engine  house  and  for  remodeling 
apparatus  in  the  old  City  Hall. 

MIDDLEBORO,  KY.— Judge  Moss,  of  the  Circuit  Court,  has  ap- 
pointed Henry  Steele  as  receiver  for  the  East  Tennessee  Telephone  Com- 
pany in  Bell  County. 

MIDDLESBORO,  KY.-C.  W.  Chandler,  of  London,  has  purchased 
the  telephone  franchise,  which  was  sold  at  public  auction  Sept.  7  for  $650. 
Mr.  Chandler  and  associates  operate  telephone  systems  in  London  and 
Pineville. 

PADUCAH,  KY. — The  Southern  Construction  Company  has  awarded 
a  contract  to  the  American  Engineering  Company,  of  Indianapolis,  to 
survey  a  route  for  the  interurban  railway  projected  from  Hickman  to 
Paducah.  Two  routes  have  already  been  surveyed  and  rights  of  way 
have  been  secured. 

WHITECASTLE.  LA. — The  City  Council  is  considering  a  proposition 
submitted  by  Alphonso  Kahn  to  furnish  electricity  for  lighting  the  city. 
Dr.  E.  A.  Pierce  is  Mayor. 

PORTLAND,  ME.— F.  E.  Ebersolc  has  been  appointed  receiver  for  the 
Northeastern  Telephone  Company  by  Justice  Peabody  of  the  Supreme. 
Court.  A  bill  in  equity  was  filed  by  the  Portland  Trust  Company,  de- 
claring that  the  company  had  defaulted  interest  on  its  bonds  and  asked 
that  a  receiver  be  appointed. 

BERLIN,  MD.— Orlando  Harrison.  Mayor,  writes  that  the  City  Coun- 
cil has  decided  to  extend  the  time  for  granting  of  the  franchise  for  water 
works  and  electric  light  plant  from  Sept.  20  to  Oct.  31,  with  the  prospect 
of  placing  an  ice  plant  in  connection  with  same. 

FOREST  GLEN,  MD.— The  Forest  Glen  Land  Company  is  contem- 
plating the  construction  of  a  central  lighting  and  heating  plant  in  this 
town.  B.  Wood  Burch,  Equitable  Building,  Baltimore,  is  president  of 
the  company. 

AMESBURY,  MASS.— It  is  reported  that  the  Hamilton  Woolen  Com- 
pany has  awarded  a  contract  to  the  M.i  B.  Foster  Electric  Company,  of 
Boston,  for  the  installation  of  an  electric  lighting  plant  at  an  estimated 
cost   of  $1,000.       .  • 

AMHERST,  MASS.— The  water  privileges  of  the  ''Bobbin  Hollow" 
i.(  lid  have  been  purchased  by  the  Ludio*  Mannfactuving  Company  and 
A  new  power  .plant  will  be  installed.      •     ^    ■ 

BAY   CITY,"MlCtt.— It   IS  Reported    that 't<i«   fe.\l-,  Dupout   Powder 

.^Company  hfts  decided  td  infetall   an  electric  power' plan'^  at  the  chemical 

V»Iant.     Work  will  soon  commence  on  the  construction  of  the  power  house. 

BERRIEN  SPRINGS.  MICH.— Tlie  citizens  have  'voted  in  favor  of 
i'Miing  $17,006'  ih   water   .iiul  UKluinn   bond's.*  ' 


GRAND  RAPIDS,  MJCH.— The  Citizens'  Telephone  Company  has 
increased  its  capital  stock  from  $3,000,000  to  $3,500,000. 

STANDISrt,  MICH.— The  electric  light  plant  of  the  Citizens'  Manu- 
facturing Company  was  recently  destroyed  by  fire. 

COLLINS.  MISS- — An  election  will  soon  be  held  to  vote  on  the 
proposition  to  issue  $5,000  in  bonds  to  extend  the  electric  light  and  water 
plant. 

COLUMBIA,  MISS.— The  Town  Council  has  granted  a  25-ycar  fran- 
chise to  Grayson  &  Elder,  of  Biloxi,  to  erect  and  maintain  an  electric  light 
plant  in  Columbia.  It  is  agreed  to  have  the  plant  in  operation  within 
eight  months  and  to  install  a  zo-ton  ice  plant. 

FOREST,  MISS. — The  Forest  Ginning  &  Manufacturing  Company  is 
planning  to  install  an  electric  lighting  plant  to  furnish  electricity  for 
lighting  the  town.     E.  Cahn,  of  Meridian,  is  interested  in  the  project 

OXFORD,  MISS.— The  trustees  of  the  University  of  Mississippi  have 
decided  to  rebuild  the  power  house  and  electric  light  plant,  which  was 
recently  destroyed  by  fire. 

MEADVILLE,  MO.— J.  D.  Dunn,  of  Meadvillc.  writes  that  nothing 
definite   has   yet   been    done    toward   the   construction   of  an   electric  light 

plant. 

ST.  JAMES,  MO. — Plans  are  being  made  for  the  erection  of  a  new 
power  house  at  the  Soldiers'  Home  to  take  the  place  of  the  one  recently 
destroyed  by  fire.  The  State  Legislature  has  appropriated  $10,000  for  the 
erection  of  a  new  plant.  The  old  plant  was  insured  for  $2,800,  which 
will  give  $ir.8oo  with  which  to  erect  the  new  plant.  Captain  H.  E. 
Warren  is  president  of  the  executive  board. 

FREMONT,  NEB.— J.  W.  Andrews,  city  engineer,  writes  that  bids 
will  be  received  on  Sept.  30  for  the  construction  of  building  and  smoke- 
stack for  the  municipal  light  and  water  works  plant.  Contracts  for  en- 
gines, boilers  and  dynamos  have  been  let. 

RENO,  NEV. — The  construction  of  a  42,ooo-hp  plant  to  supply  the 
dties  of  Nevada,  also  Marysville  and  the  northern  part  of  the  Sacra- 
iTicnto  Valley  in  California  with  electricity,  is  the  scheme  of  Dick 
Phelan.  The  promoter  has  already  started  the  construction  work  and  i? 
in  Reno  seeking  the  aid  of  the  prominent  business  men.  Mr.  Phelan 
owns  six  lakes  just  across  the  California  border,  near  Sierra  City,  Gold 
Lake,  Eagle  Lake  and  the  Four  Bear  lakes,  and  he  also  controls  the 
water  rights  on  the  uppei  strea:as  of  the  Feather  and  North  Yuba  rivers. 
He  estimates  that  he  can  install  a  system  for  Reno  at  a  cost  of  $50,000 
and  reduce  the  rate  for  power  one-half.  Mr.  Phelan  is  general  manager 
o'  the  Sierra  Mercantile  Mining  &  Power  Company,  which  also  contera- 
plates  building  an  electric  line  from  Marysville  to  Reno. 

ATLANTIC  CITY,  N.  J,— Chairman  Donnelly,  of  the  Council  lighting 
board,  is  reported  to  have  approved  the  plans  for  the  system  of  illumina- 
tion for  Atlantic  Avenue  as  prepared  by  Carrere  &  Hasiings,  of  New 
York.  N.  Y.  It  is  said  that  the  City  Council  will  authorize  a  bond  issue 
ct'  $30,000  to  provide  for  installing  the  system. 

BELVIDERE,  N.  J.— The  Easton  &  Washington  Street  Railway  Com- 
pany is  contemplating  building  its  line  through  the  town  from  the  Oxford 
tcwnship  line  10  the  Delaware  River. 

DOVER.  N.  J.— The  Dover  Electric  Light  Company  is  building  dupli- 
cate transmission  lines  from  its  power  station  in  Dover  to  supply  electricity 
in  Rockaway.  E.  L.  Thompson,  owner  of  the  Dover  plant,  has  recently 
secured  control  of  the  Rockaway  Electric  Light  5:  Improvement  Company 
and  plans  to  light  Rockaway  from  the  Dover  plant.  It  is  expected  that 
thr>  Rockaway  plant  will  be  dismantled. 

H.'\MMONTON,  N.  J.— The  Town  Council  has  contracted  with  the 
Hammonton  Electric  Light  Company  and  the  Hamnionton  &  £t:g  Harbor 
City  Gas  Company  to  light  the  streets  of  the  city  for  a  term  of  live  years. 
The  contract  amounts  to  about  $4,000  per  year. 

JERSEY  CITY.  N,  J.— The  Street  and  Water  Board  has  adopted  a 
resolution  directing  the  Public  Service  Corporation  to  place  all  its  elec- 
tric wires  on  Grove  Street,  between  Grand  Street  and  Newark  Avenue, 
underground  as  soon  as  possible. 

MORRISTOWN,  N.  J.— The  Public  Service  Corporation  of  New  Jer- 
sey, as  lessee  of  the  United  Electric  Company,  will  contest  in  court  the 
lighting  contract  awarded  to  the  new  company,  and  has  applied  for  a 
writ  of  certiorari  to  review  the  granting  of  a  public  lighting  contract  to 
the  Morris  &  Somerset  Electric  Company. 

P.\LMYR.\,  N.  J. — The  Township  Committee  is  arranging  for  a  bet- 
ter jjystem  of  street  lighting.  For  several  years  the  streets  have  been 
lighted^  by  electricity,  but  during  the  last  few  months  the  service  has  been 
very  unsatisf.iclory.  and  it  is  probable  that  gas  may  be  tried.  Bids  for 
lighting  have  been  asked  from  the  Cinnaminson  Electric  Light.  Heat  & 
Power  Company,  which  now  has  the  contract,  and  the  Public  Service 
Corporation.     The  township  is  now  paying  $90  per  lamp  per  year. 

WHARTON,  N.  J. — The  Borough  Council  has  entered  into  a  controirt 
with  the  Dover  Electric  Light  Company  to  light  the  streets  of  the  bor- 
ough for  a  term  of  five  years  from  Jan.  i.  1908.  By  the  terms  of  the  con- 
tract the  company  is  to  install  75  incandescent  lamps  oi  .25  cp.  to  cost 
$jo  per  lamp  per  year.  After  So  lamps  have  been  installed  the  cost  t* 
to  be  $18  per  year  for  each  additional  lamp.  The  contract  will  amount 
to  about  $1,500  a  year. 

BROOKLYN,  N.  Y.— The  New  York  &  New  Jersey  Telephone  Com 
pany    is-  taking   down    from    75    miles   to    100    miles   of   wire   in    the    Fifth 
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uding   Rockaway,    and  is   removing   about   200  poles,   preparing 

subways.     The  entire  work  is  to  be  completed  before 

xvirac,  ;«   Richmond  is  also  be- 


<i  place  its  wires  in  subways.     The  entire  woi 
vinter.     The  work  of  removing  poles  and  wi: 

ng   pushed   rapidly. 


CANAXDAIGUA,  N.  V.— Plans  are  now  under  consideration  by  the 
Canandaigua  Southern  Electric  Railroad  Company  for  extending  the  road 
fiom  Atlanta  to  Wayland,  and  thence  by  the  way  of  Pittsburg  and  Shaw- 
niut  line  to  Ilornell.  It  is  proposed  to  electrify  the  Pittsburg  and  Shawmut 
read  from  a  point  just  outside  of  Wayland  to  Hornell,  and  the  cars  of  the 
Canandaigua  Southern  road  will  run  from  Canandaigua,  through  Naples, 
Cohocton,  Atlanta  and  Wayland,  to  Hornell. 

DUNKIRK,  N.  Y. — ^The  American  Locomotive  Company  is  asking  for 
bids  for  the  construction  of  a  $30,000  power  house,  to  be  erected  on  the 
Roberts  Road. 

FLUSHING,  N.  Y.— Bids  will  be  received  until  Sept.  30  by  C  B.  J. 
Snyder,  superintendent  school  buildings.  New  York.  N.  "Y.,  for  installing 
ventilating,  heating  and  electric  generating  apparatus  and  electric  elevator 
in    the    Parental    School,    Flushing.    Borough   of    Queens. 

HEMPSTEAD.  N.  Y.— The  Highway  Commissioners  of  Hempstead  have 
granted  the  South  Shore  Traction  Company  a  franchise  to  build  an  elec- 
tric railway  from  Central  Avenue  to  the  town  line  at  Seaford. 

NEW  YORK,  N.  Y.— Bids  will  be  received  until  Sept.  30  by  C.  B.  J. 
Snyder,  superintendent  school  buildings,  for  installing  electric  equipment 
in  addition  to  and  alterations  in  School  59,  Borough  of  Manhattan. 

NEW  YORK.  N.  Y.— The  Direct  Line  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $1,000,000  to  manufacture  all  kinds 
of  telephone  apparatus  and  to  establish  a  system  of  telephone  lines.  The 
iitcorporators  are  A.  Koch  -Andriano,  of  San  Francisco,  Cal.;  John  A. 
Potter  and  Charles  W.  Smith,  of  New  York  City. 

NEW  YORK,  N.  Y.— Commissioner  John  O'Brien,  of  the  Department 
oi  Water  Supply,  Gas  and  Electricity,  has  notified  the  New  York  Cen- 
tral Railroad  Company  that  it  must  place  its  high-tension  electric  wires 
between    Spuyten    Duyvil   and   96th    Street   underground. 

SVRACUSE,  N.  Y.— The  Board  of  Trustees  of  East  Syracuse  has 
lt:ranted  the  Syracuse  Rapid  Transit  Company  a  franchise  to  construct  a 
dtuble  track  railway  in  that  town. 

SYRACUSE.  N.  Y. — The  lighting  commission,  appointed  by  Mayor  A. 
C.  Fobes,  to  investigate  the  lighting  situation  as  affecting  the  city  and 
consumers  of  pas  and  electricity,  has  advised  against  municipal  ownership 
01  a  lighting  plant  at  the  present  time,  but  recommends  that  steps  be  taken 
to  secure  authority  for  the  erection  of  a  plant  for  lighting  streets,  parks 
and  public  buildings,  subject  to  approval  of  voters;  the  commission  also 
favors  the  construction  of  a  municipal  subway  system.  Prof.  Delraar  E. 
Hawkin  is  secretary  of  the  commission. 

SENECA,  N.  C. — ^The  Council  is  reported  to  be  considering  the  ques- 
tion of  establishing  an   electric  light  plant. 

ENDERLIN.  N.  D.— The  plant  of  the  Endcrlin  Electric  Light  &  Power 
Company  has  been  completed  and  is  now  in  operation.  The  company  Is 
contemplating  extending  its  lines  to  Sheldon,  3  distance  of  eight  miles,  to 
furnish  electricity  to  light  the  town,  and  also  expects  to  double  the 
capacity  of  the  plant  within  18  months.  The  equipment  of  the  plant  con- 
sists of  a  60-kw,  single-phase.  6o-cyclc,  2200-volt  Westinghouse  alternator, 
and  Ss-hp  Buckeye  engine  and  a  60  x  16  boiler  made  by  the  North  Star 
lion  Works,  of  Minneapolis,  Minn.  M.  A.  Al.bott  is  vice-president  and 
nianaK^r. 

GRAND   FORKS.  N.   D.— The 
p;.ny  has  applied  to  the  City  Coun< 
ate  a   street   railway    in    the   city, 
railway    from   Grand    Forks   to   Car 
sy«.tcm. 

CLKXELAND.  OHIO.— The  Younpstown  &  Ohio  River  Railway  Com- 
I'any  ha*  filed  a  mortgage  to  the  Citizens'  Savings  &  Trust  Company,  of 
thi«  cfi>.  to  secure  an  issue  of  $2,500,000  in  bonds.  Of  this  amount 
$1,500,000  will  be  issued  to  cover  the  cost  of  construction  of  the  road, 
while  the  remainder  will  be  retained  for  future  use.  The  company  is 
building  an  electric  railway  from  the  terminus  of  the  Salem  Railroad 
Company  in  Salcni  to  a  connection  with  the  tracks  of  the  Stark  Electric 
Railway.  A  line  is  al5o  being  built  from  a  connection  with  the  Salem 
Railroad  Company's  line  4t  Washington ville  through  Lcctonia,  Lisbon 
and  West  Point  to  Ea«l  Liverpool,  a  distance  of  38  miles.  The  Cleve- 
land Construction  Company,  of  which  Warren  Bicknell  is  president,  is 
doing  the  construction   work. 

COLUMBUS.  OHIO— J.  C.  Gillctt  and  G.  D.  Ridcnour  hav;  made  ap- 
plication to  the  Stale  Board  of  Public  Works  for  a  lease  of  the  aban- 
<loncd  Hocking  Canal  from  it-i  jumlion  with  the  Ohio  Canal  at  Carroll  to 
it*  terminus  at  NcUonville  for  electrical   railway  purpo«»-^. 

COLUMBUS.  OHIO. — CSeorgc  Stockton,  superintendent  of  ColumbuK 
State  Hospital,  writes  that  contrarls  were  let  on  Sept.  17  ft""  the  addition 
to  the  power  plant  as  follows:  Kniiine,  to  the  Ironton  Engine  Company, 
•^f  Irnnlon,  for  $^.4qH;  dynamo*^  and  switchboard  to  F.  Bi«ic1l  Company, 
of   Toledo,   for    $j.S55. 

r)ErTA.  OHIO.— The  Delta  FJcctric  Light  Company  ha«  applied  to 
the   City   Council   for  a   water   work«   franchipc   in   thin   place. 

roc  K.LAND.    OHIO.— The    Fitf^tnmon^    Indrpcndrnt    Telephone   Com- 

'v  In*  applied  tn  the  Council   for  a   franchise  in  lhi#  vtltagc. 

MT.  WASHINGTON,  OHIO.— The  Suburban  Power  «t  TJghting  Com- 
pany   i»   negotiating    with    the    village    of    Mt.    Wa^hinstnn    for    twi    light 
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:il  for  a  franchise  to  construct  and  oper- 

The   company   proposes  to   construct   a 

ngton    in    connection    with    the   local 


ing  fr?nchises.  The  first  involves  a  10-year  franchise  for  lighting  the 
streets,  and  the  second  for  a  25-year  franchise  for  commercial  lighting 
privileges.     The  street  lighting  is  now  furnished  by  gasoline  lamps. 

NORWALK,  OFIIO.— Sherman  Culp,  vice-president  of  the  Sandusky, 
Norwalk  &  Mansfield  Electric  Railway  Company,  is  projecting  a  line  be- 
tween Norwalk  and  Sandusky,  which,  it  is  said,  will  shorten  the  distance 
traversed  by  other  lines.  Mr.  Culp  states  that  capital  has  been  interested 
in  the  road  and  that  it  will  be  built  within  a  year  or  two. 

RAWSON,  OHIO.— F.  P.  Folk,  city  clerk,  writes  that  the  Council 
has  taken  no  definite  action,  but  will  probably  construct  an  electric  light 
plant.      For    further    information    address    E.    W.    Burkett,    Mayor. 

TOLEDO,  OHIO. — The  County  Commissioners  have  granted  a  fran- 
chise to  the  Toledo  &  Delphos  Electric  Railway  Company  to  use  the 
streets  in  Neapolis.  The  line  when  completed  will  be  known  as  the 
Toledo,  Wabash  &  Sl  Louis  Railway.  It  is  the  intention  of  the  pro 
meters  to  construct  the  line  through  to  St.   Louis  by  the  way  of  Wabash. 

ELDORADO.  OKLA.— W.  B.  Bryan  and  W.  B.  McKenney,  of  Man- 
gum,  Okla.,  are  members  of  an  electric  company  that  are  considering 
the  erection  of  a  plant  in  this  town.  The  company  has  secured  a  fran- 
chise and  500  service  contracts.     Application  for  charter  has  been  made. 

KLAMATH  FALLS.  ORE.— The  Klamath  Falls  Ligiit  &  Water  Com- 
pany, which  has  already  expended  a  large  sum  of  money  in  the  improve- 
ment of  its  system  this  year,  is  planning,  still  further  extensions.  The 
system  will  be  extended  out  to  the  Hot  Springs  addition  on  the  east,  and 
into  Lakeside  and  Riverside  additions  on  the  west  side.  Besides  laying 
the  pipe  lines  the  company  will  construct  two  new  storage  reservoirs,  one 
near  the  end  of  the  Esplanade  in  Hot  Springs,  and  the  other  on  the  hill 
across  the  river. 

MARSHFIELD.  ORE.— The  Coos  B^y  Gas  &  Electric  Company  is 
planning  to  increase  the  capacity  of  its  plant  and  will  soon  install  four 
new  loo-hp  boilers,  one  650-hp  simplex  Corliss  heavy  duty  engine,  a  450- 
kw,  3-phase,  60-cycle,  alternating-current  dynamo,  and  a.  direct-current 
generator  of  250  kw  capacity.  The  company  will  also  be  in  the  market 
for  two  street  cars  and  equipment  and  a  number  of  alternating-current 
motors  and  transformers.     Seymour  IL   Bell  is  treasurer  and  managei. 

ALLEGHENY,  PA.— The  City  Council  has  passed  the  ordinance  for 
the  issue  of  $75,000  in  bonds  for  the  purchase  of  a  turbo-generator  set  for 
the  municipal  electric  light  plant.. 

EASTON,  PA.— It  is  reported  that  a  new  electric  railway  is  to  be 
built  between  Easton  and  Flemington,  to  be  in  operation  about  July  1, 
iyo8.  The  proposed  route  will  run  from  PhilHpsburg  via  Springtown, 
High  Bridge,  Lansdowne  to  Flemington.  It  is  proposed  to  erect  a 
pc-wer  house  at  Hampton  Junction  to  supply  electricity  to  operate  the  road. 

H.ARRISBURG.  PA.— The  Pennsylvania  Central  Telephone  Company, 
which  has  operated  all  the  Bell  exchanges  in  this  part  of  the  state,  has 
been  merged  with  the  Bell  company  of  Philadelphia.  The  headquarters 
of  the  Pennsylvania  company  will  be  transferred  to  Philadelphia. 

HUNTINGDON.  PA.— Contracts  will  soon  be  let  by  the  Kaystown 
Water  &  Water  Power  Company  for  the  construction  of  dam  No.  i  in 
connection  with  the  hydroelectric  project  being  promoted  by  the  com- 
pany. The  specifications  call  for  a  dam  about  500  feet  long  and  30  feel 
high.     Between   5000  and  6000  horse-power  will  be  developed.     . 

JOHNSTOWN,  PA.— J.  R.  Potter  &  Company,  of  Philadelphia,  h.ive 
been  awarded  the  contract  for  grading  the  new  electric  railway  of  the 
Southern  Cambria  Company,  between  Johnstown  and  South   Fork. 

LANCASTER.  PA.— The  management  of  the  Oxford  &  Southern  Rail- 
road has  decided  to  convert  it  into  an  electric  road,  and  will  secure  elec- 
tricity to  operate  the  road  from  the  power  planr  of  the  McCall  Ferry 
Company  on  the  Susquehanna  River. 

LANCASTER,  PA. — Notice  has  been  filed  in  the  State  Department 
by  the  Lancaster  &  York  Furnace  Electric  Railway  Company  of  an  ex 
tension  of  route  from  Pequea  to  York  Furnace  Springs.  Mount  Nebo  and 
McCall    Ferry,    a    distance    of    eight    miles.      Frederic    Shaff    is   president. 

LEB.ANON,  P.\. — The  Cornwall  Ore  Bank  Company  is  contemplating 
the  construction  of  a  large  power  plant  at  Lebanon  and  will  transmit 
electricity  to  Cornwall  to  operate  the  machinery  for  crushing  iron  ore. 
etc.  Quincy  Bent,  manager  of  the  Pennsylvania  Steel  Company,  is  inter- 
ested in  the  enterprise. 

LOCK  HA\'EN,  PA.— Work  has  commenced  on  enlarging  the  power 
house  and  car  barn   of  the  Susquehanna  Traction  Company. 

PITTSBURG.  PA.— The  Bureau  of  Building  Inspection  has  granted 
a  pjrmit  to  the  Convent  of  Mercy  to  erect  a  two-story  power  house  on 
Fifth   Avenue  to  cost  $35,000. 

ROYER.  PA— Frank  W.  Moore,  of  Indiana.  Pa.,  engineer,  writes  that 
the  proposed  electric  light  plant  to  furnish  electricity  for  lighting  and 
power  in  Williamsburg,  Marlinsburg  and  Uoyrfr  will  cost  about  $45,000. 
Bids  will  probably  not  be  called  for  until   IQ08. 

SCRANTON.  PA,— The  Clark.  Summit  &  Lake  Winola  Street  Railway 
Company  ha«  been  granted  franchises  by  the  townships  uf  Abington, 
Newton     Falls    and    Ovcrlidd    to    operate    a    street    railway    through    the 

TREXORTON,  PA.-The  North  Franklin  Colliery  has  recently  been 
equippnl  with  electrical  machinery  to  operate  the  mines.  'V\\c  machinery 
was   installed  by   the  General    Electric  Company. 

WAYNESBl'RG,  PA.— The  Pittsburg  Railways  Company  has  completed 
plans  for  an  rxtension  of  it*  interurban  system  from  Finl^yville  on  the 
Pilt*biiiK.(  harlrrni   line  t«i   McMtle>  ville.   (hence  to  WayrtcsbOfg.  ' 
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WAYNESBORO,  PA.— The  application  of  the  Charabcrsburg.  Grccn- 
castlc  &  Waynesboro  Street  Railway  Company  for  an  extension  of  its 
system  from  Greencastle  to  Chambersburg  has  been  approved  by  Gov- 
ernor  Stuart.  The  company  has  been  reorganized  and  will  increase  its 
capital  stock,  which  increase  has  been  practically  all  subscribed  by  local 
people,  which  had  previously  organized  the  Chambersburg  &  Southern 
Electric  Railway  Company,  which  has  been  merged  with  the  Chambers- 
burg,  Greencastle  &  Waynesboro  Company. 

WOMELSDORF,  PA.— W.  W.  Lengcl.  borough  secretary,  writes  that 
the  citizens  voted  on  Sept  13  to  issue  bonds  for  the  construction  of  a 
municipal  electric  light  plant.  F.  W.  Darlington,  Real  Estate  Trust 
Building,  Philadelphia,   is  engineer. 

YORK,  PA. — Arrangements  are  being  made  to  consolidate  the  York 
&  Wrightsville.  York  &  Dallastown,  Red  Lion  &  Windsor.  York  tk 
Dover,  York  &  Hanover  and  the  York  Street  Railway  companies.  The 
Wrightsville  &  York  Street  Railway  has  filed  notice  of  an  increase  in  its 
c;ipital  stock  from  $66,000  to  $3,397,000.  It  is  announced  that  the 
Wrightsville  &  York  Company  will  be  the  medium  through  which  the 
c!«pital  will  be  provided  for  improvements  and  extensions  contemplated. 
If  is  proposed  to  extend  a  line  into  Harrisburg  in  the  near  future,  sur- 
veys for  which  have  already  been  made.  The  consolidation  will  be  known 
a-i  the   York   Railways   Company. 

P.'XNAMA. — Bids  will  be  received  at  the  office  of  H.  F.  Hodges,  gen- 
oral  purchasing  officer.  Isthmian  Canal  Commission,  Washington,  D.  C, 
unli!  Oct.  14,  for  automatic  fire  alarm  tc'egraph  systems,  marine  electric 
fixtures,  batteries,  dynamite  and  blasting  material,  wire  hoisting  en- 
gines, etc. 

WESTERLY,  R.  I.— The  Westerly  Railway  &  Lighting  Company  has 
awarded  to  R.  A.  Sherman's  Sons  Company  the  contract  to  erect  a  sub- 
station at  Stonington.  The  company  is  now  erecting  a  transmission  line 
between  Westerly  and  Stonington  to  transmit  electricity  to  that  borough 
for  lighting  purposes. 

BISHOPVILLE,  S.  C— Owing  to  the  installation  of  a  new  engine  and 
other  imj)rovements  being  made  to  the  plant  of  the  Bishopville  Light  & 
Power  Company,  the  streets  of  the  town  are  not  lighted  at  night.  Tht 
Town  Council  made  a  contract  with  the  Lee  County  Manufacturing  Com- 
pany to  furnish  power  for  the  dynamo  until  the  new  engine  could  be  in- 
stalled, but  the  company  failed  to  comply  with  the  agreement,  and  the 
town  will  be  in  darkness  until  the  engine  is  placed.  It  is  expectetd  to 
have   the   plant    in    operation    by    October    i. 

EASLEY,  S.  C. — ^John  C.  Cary,  of  Lockhart,  S.  C,  is  interested  in  a 
project  to  establish  a  plant  at  Dunham's  Bridge,  about  five  miles  from 
Easley,  to  develop  the  water  power  of  the  iSaluda  River. 

McCORMICK,  S.  C— Paul  B.  Wilson,  of  Abbeyville,  S.  C,  has  been 
awarded  the  contract  to  install  a  35-hp  electric  lighting  and  power  plant. 
The  contract  calls  for  360  incandescent  lamps,  of  which  eight  of  loo  cp 
art  for  the  streets. 

SENECA,  S.  C. — The  city  clerk  writes  that  bonds  have  been  issued 
for  the  construction  of  an  electric  light  plant. 

UNION,  S.  C. — Plans  are  being  made  to  improve  the  electric  lighting 
service  furnished  by  the  municipal  electric  lighting  plant.  E.  M.  Ander- 
son, superintendent,  has  left  for  New  York  with  authority  to  purchase  a 
new  dynamo,  which  will  be  installed  as  soon  as  possible. 

VERMILLION,  S.  D.— The  Northwestern  Telephone  Company  has 
been  served  with  notice  to  vacate  the  public  highways  within  60  days. 
l*'or  two  years  the  company  has  been  operating  without  a  franchise,  and 
its  lefusal  to  accept  one  proposed  by  the  City  Council,  which  calls  for  a 
lax  of  three  per  cent  of  the  gross  earnings  of  the  local  exchange  and  a 
reduction  of  25  per  cent  in  the  charge  for  private  lines,  has  resulted  in 
the  order  to  vacate.  A  local  company,  headed  by  former  Governor 
Andrew  E.  Lee,  wants  the  franchise. 

CHATTANO(>GA,  TENN.— It  is  reported  that  the  Tennessee  Construc- 
tion Company,  recently  chartered  under  the  laws  of  West  Virginia,  is 
to  build  the  Georgia-Tennessee  Interurban  Electric  Railway,  which  is 
being  promoted  by  S.  W.  Divide.  It  is  understood  that  the  company  will 
construct  the  load  from  Chattanooga  to  Chickamauga  Park.  The 
Tennessee  company  has  elected  the  following  named  officers:  Samuel  B, 
Smith,  president;  S.  W.  Divide,  vice-president;  W.  M.  Elliott,  secretary 
and  treasurer.  Surveys  nave  been  completed  and  the  rights  of  way 
purchased  for  the  road  as  far  as  Chickamauga  Park  anu  oeyond  to  Catoosa 
Springs. 

CLARKSVILLE,  TENN. — Because  of  a  controversy  between  the  Cum- 
berland Telephone  Company  and  the  City  Council,  the  Mayor  ordered 
the  wires  and  cables  of  the  company  cut,  putting  two-thirds  of  the  com- 
pany's plant  out  of  commission.  .  An  injunction  has  been  granted  by 
Judge  Stout  enjoining  the  City  Council  from  interfering  with  the  wi^e:^. 
It  is  understood  that  tlie  company  will  repair  the  lines  at  once.  The 
matter  of  placing  the  wires  underground  will  be  decided  in  the  courts. 

KNOXVILLE,  TENN.— The  Central  Telephone  Company  has  pur- 
chased  from  the  Gainesboro  Company  all  its  lines,  telephones  and  ex- 
changes in   Morgan   and  Scott  counties.  Tenn.,  and  Whitney  County,    Ky. 

MEMPHIS,  TENN —Application  has  been  made  to  the  City  Council 
by  K.  D.  McKellar.  representing  the  Memphis  Light  &  Traction  Cora- 
jiany,  for  a  franchise  to  operate  a  street  railway  in  the  city. 

NASHVILLE.  TENN.— A  special  election  will  be  held  Oct.  10  for  the 
purpose  of  voting  on  the  proposition  of  issuing  $400,000  in  bonds  for  the 
enlargement  of  the  municipal  electric  lighting  plant  to  provide  for 
additional   street  lighting.      G.   R.    Morrow  is  supervisor. 


AMARILLO,  TEX. — The  City  Council  has  instructed  the  city  attorney 
to  draw  up  an  ordinance  submitting  a  proposition  to  the  people  for  bond- 
ing the  town  to  build  or  purchase  and  maintain  a  water  and  light  system. 

FORT  WORTH.  TEX.— The  Northern  Texas  Traction  Company,  it 
is  said,  is  contemplating  doubling  the  capacity  of  its  power  bouse,  which 
wi!!    involve   an   expenditure   of   about   $150,000. 

SAN  ANGELO,  TEX.— The  San  Angcio  Water  Works  Company  is 
changing  its  system  from  133  to  60  cycles,  three-phase,  and  is  also  in- 
stalling a  300-kw  turbo  generator  set.     W.  A.  Gi2thric  is  manager. 

WACO,  TEX.— Joseph  J.  Henry,  vice-president  of  the  Consumrrs'  Light 
&  Power  Company,  has  closed  contracts  for  machinery,  etc.,  for  the  new 
plant,  and  states  that  it  will  be  ready  for   operation  by  Dec.    i. 

SALT  LAKE  CITY,  UTAH.— The  Utah  Lake  Land.  Water  &  Power 
Company  has  filed  an  amendment  to  its  articles  of  incorporation  with 
the  county  clerk.  M.  B.  Whitney  is  named  as-  president  and  R.  H. 
Thomson,  secretary.     The  capital  stock  of  the  company  is  $620,000. 

SALT  LAKE  CITY,  UTAH.— Plans  have  been  completed  for  the  re- 
organization of  the  Utah  Independent  Telephone  Company.  Heber  J. 
Grant  &  Company  will  be  in  charge  of  the  reorganization.  Jt  is  pro- 
posed to  raise  $1,200,000.  which  will  be  sufficient  to  acquire  all  bonds 
and  stocks  and  pay  off  the  indebtedness  of  the  company,  and  in  addition 
will  provide,  approximately,  $75,000  for  new  installation.  In  addition 
it  is  proposed  to  put  $300,000  in  bonds  into  the  treasury  as  a  rc*«rve  for 
future  extensions  and  to  cancel  the  remainder  of  the  bond  issue,  and  to 
increase  the  capital  stock  from  $1,000,000  to  $1,300,000. 

FORT  ETHAN  ALLEN,  VT.— Bids  will  be  received  until  Sept.  28  at 
the  office  of  the  constructing  quartermaster  at  Fort  Ethan  Allen  lor  the 
construction,  plumbing,  wiring  and  fixtures  for  electric  lighting  of  one 
brick  double  set  civilians'  quarters  at  this  post.  Proposals  should  be  ad- 
dressed to   Lieut.    M.   G.   Holliday.  quartermaster. 

RICHFORD,  VT.— The  firm  of  Sweat  &  Cumings  is  building  a  flume 
200  feet  long,  which  will  extend  from  the  mill  dam  to  the  site  of  the 
new  electric  power  plant,  which  is  to  be  completed  by  Jan.  i  at  a  cost 
of  $35,000.  The  water  company  will  furnish  450  horse-power  for  the 
electric  plant.  The  plant  when  completed  will  furnish  clectricit>'  to 
operate   the   furniture  factory,  grist  mill   and  sawmill. 

FREDERICKSBURG,  VA.— The  City  Council  has  voted  to  appropri- 
ate $4,000  to  install  an  incandescent  lighting  system  in  the  municipal 
electric   light   plant  for   lighting  private   residences   and  stores. 

BUCKLEY.  WASH.— The  plant  of  the  Buckley  Electric  Company  is 
being  enlarged  to  meet  the  increasing  demands  for  electricity.  The 
company  has  purchased  a  75-kw  geneiator  and  an  engine  oi  125-hp 
capacity,  which   will  be  installed  at  once. 

CENTRALIA,  WASH.— B.  E.  Cements,  of  the  Independent  Telephone 
Company,  of  Portland,  Ore.,  has  been  granted  a  franchise  to  iostall  a 
local  telephone  system  in  connection  with  the  Northwestern  long  distance 
system. 

RAYMOND,  W.\SH.— The  City  Council  has  instructed  the  city  attor- 
ney to  notify  the  Pacific  States  Telephone  Company  that  it  would  be 
allowed  15  days  in  which  to  make  application  for  a  franchise  to  do 
business  in  this  city.  In  case  the  company  fails  to  make  application  its 
poles  will  be   removed. 

SEATTLE.  WASH.— Owing  to  the  municipal  electric  lighting  plant 
having  reached  the  limit  of  its  capacity,  the  lights  and  lighting  com- 
mittee of  the  City  Council  has  decided  to  authorize  the  superintendent 
of  lighting  to  purchase  electricity  from  private  concerns  if  possible.  The 
r.ew  extensions  to  the  plant,  which  will  more  than  double  it^  present 
capacity,  will  not  be  completed  for  six  months. 

SPOKANE,  WASH.— The  Washington  Powei  Company  is  planning  to 
build  a  power  transmission  line  into  Big  Bend  County,  west  of  Spokane. 
Electricity  will  be  furnished  for  lighting  towns  and  operating  manufac- 
turing plants  and  mills  at  Davenport.  Ritzville.  Reardan.  Harrington. 
Sprague  and  Paha.  The  company  expects  to  have  the  transmission  line 
from  Post  Falls  to  the  C'Cur  d'Alene  mining  district  completed  within 
two  months. 

SPOKANE.  WASH. — Announcement  has  been  made  that  the  Power 
Development  Company,  which  is  a  subsidiary  of  the  Spokane  &  Inland 
Railioad  Company,  will  have  a  surplus  of  from  10.000  to  15.000  hp 
from  the  new  power  plant  at  Nine  Mile  Bridge  when  completed.  It  is 
proposed  to  utilize  the  power  by  supplying  electricity  for  lighting  and 
power  in  Spokane,  under  the  franchise  purchased  by  Jay  P.  Graves  and 
associates  from  Frank  P.  Hogan.  The  plant  was  built  to  furnish  elec- 
tricity to  operate  the  Spokane  &  Inland  RaiUvay  system. 

SPOKANE.  WASH —The  Big  Bend  Water  Power  Company  has  ap- 
plied to  the  City  Council  for  a  50  year  franchise  to  lay  conduits  and  erect 
transmission  lines  to  furnish  electricity  for  commercial  purposes  in  S^v 
kane.  The  measure  provides  that  the  company  shall  build  a  po*cr  plant 
2?.  miles  down  the  Spokane  River  and  have  u  in  operation  in  three  years. 
It  is  estimated  that  20,000  horse-power  can  he  developed.  The  company 
proposes  to  operate  132  miles  of  electric  railway  .ind  to  furnish  electricity 
for  lighting  and  power  purposes  in  Spokane.  The  plant,  including  dupli- 
cate transmission  lines,  it  is  stated,  will  cost  $2,000,000.  The  dam  will  be 
100  feet  high  and  489  feet  wide.  The  power  house  will  occupy  the  middle 
of  the  dam  and  over  the  channel  of  the  river,  the  cost  of  which  is  placed 
at  $400,000.  There  will  be  seven  10-foot  steel  conduits  leading  through 
the  dam  wall  to  seven  pairs  of  turbines.     The  dam  will  raise  the  river  for 
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cubic  feet.  Besides  supplying  electricity  in  Spokane,  the  company  is 
planning  to  supply  various  mines  in  the  C«ur  d'Alene  district  and  a  trans- 
mission line  to  Murray,  a  distance  of  132  miles,  is  under  consideration. 
R.  C.  Lowry,  of  Seattle,  is  engineer  for  the  company,  and  J.  E.  Ross,  of 
Seattle,   is  electrical  engineer. 

r.LUEFIELD,  \V.  VA.— A  franchise  has  been  granted  by  the  City 
Council  to  E.  L.  Bailey  and  E.  T.  Oliver  to  erect  poles  and  wires  on 
the  streets  of  the  city  to  operate  a  street  railway  system  and  to  manu- 
facture and  distribute  electricity. 

CHARLESTON,  VV.  VA.—A  charter  has  been  granted  to  the  Elkins 
Power  Company  .to  operate  an  electric  railway  in  Randolph.  Taylor  and 
Barbour  counties.  The  company  is  capitalized  at  $75,000,  and  the  incor- 
porators are  H.  G.  Davis  and  others. 

PADEN  CITY,  W.  VA. — Work  has  commenced  on  the  construction 
of  the  new  plant  of  the  Pittsburg  Chain  &  Forge  Company,  of  Pittsburg. 
Plans  have  been  prepared  for  the  erection  of  an  ironclad  building  60  x  100 
feet,  to  be  devoted  to  the  manufacture  of  hand-made  chains  for  dredge 
and  crane  service.  A  power  plant  will  be  installed  in  the  building,  con- 
sisting of  a  gas  engine  and  generator  to  furnish  electricity  for  lighting 
llie  building  and  power  for  the  motor-driven  machinery,  including  a 
2<io, 000-pound  testing  machine,   forges,   etc. 

CONXONCULLY,  WIS.— The  construction  of  ?.  telephone  line  be- 
tween Twist  and  Conconcully  is  under  consideration.  An  organization 
has  been  effected  by  the  election  of  L.  H.  Bowman,  chairman,  and  E.  F. 
Magte,  secretary.  The  proposition  is  for  the  citizens  of  the  county  and 
the  United  States  Forest  Service  to  co-operate  in  building  the  line,  the 
Government  to  furnish  the  wire  and  the  citizens  to  do  the  rest. 

EAGLE  RIVER.  WIS.— The  town  is  building  a  reservoir  on  the  Eagle 
River,  about  three  and  one-haif  miles  west  of  the  town,  which. will  supply 
power  for  the  electric  light  plant  and  water  works  system,  and  will  also 
furnish  water  power  for  factories  and  other  industries.  The  dam  when 
completed    will    cost    about    $100,000    and    will    furnish    1000    horse-power. 

MADISON.  WIS. — ^John  Corscot,  general  manager  of  the  Madison  Gas 
&  Electric  Company,  writes  that  the  company  is  installing  an  AUis-Chal- 
mers  steam  turbine  of  500-kw  capacity,  and  a  500-hp  Sterling  boiler,  with 
tht  necessary  pumps,  heaters  and  other  accessories  in  its  plant  at  a  cost 
of  about  $75,000.     The  work  will  be  completed  in  a  month  or  six  weeks. 

MADISON,  WLS. — The  Railroad  Commission  has  received  petitions 
fiom  five  utility  corporations  for  authority  to  increase  their  rates  for 
service.  The  companies  asking  for  permission  to  increase  their  rates  are 
the  Merrill  Electric  Railway  Light  &  Power  Company,  of  Merrill;  the 
Fox  River  Electric  Light  &  Power  Company,  of  Pardeeville:  the  Colby 
Telephone  Company,  of  Culby;  the  Brodhead  Telephone  Company,  of 
Itrodhead,  and   the  Watson   Heating  Company,   of   Marinette. 

MENOMONEE  FALLS,  WIS.— The  Menomonee  Falls  Telephone  Com- 
pany has  acquired  by  purchase  the  Richfield,  Menomonee  and  the  Holy 
Hill  Telephone  Company's  lines,  which  will  extend  the  local  company's 
lines  into  new  territory,  including  Goldenthal,  Richfield.  Plat,  Ilubertus 
and  other  points. 

NEENAH.  WIS. — Arrangements  are  being  made  by  the  Wisconsin 
Telephone  Company  for  the  construction  of  a  new  telephone  exchange 
building  on  Commercial   Street,   the  cost  of  which  is  estimated  at  $75,000. 

PRENTICE.  WIS.— The  Prentice  Light,  Water  &  Light  Company  has 
l-eeii  granted  a  lighting  franchise,  and  work  wtll  be  started  at  once  on 
the  Histallation   of  the  system. 

SPARTA,  WIS.— The  La  Crosse  Water  Power  Company  has  entered 
into  a  contract  with  the  Sparta-Melrose  Electric  Railway  Company  to 
furnish  electricity  to  operate  its  road. 

RAWLINS,  WYO.— Local  business  men  have  formed  a  telephone  com- 
pany and  propose  to  install  a  local   exchange. 

AMHERST,  N.  S.— The  Maritime  Coal.  Railway  &  Power  Company  has 
in<(ta11cd  an  electric  plant  at  its  mines,  located  about  eight  miles  from 
Amherst.  The  power  plant  has  a  capacity  of  600  horse-power.  Provision 
has  been  made  for  the  addition  of  a  second   unit  when  necessary. 

l-RANTFORD,  ONT.— Contracts  will  shortly  be  awarded  by  the  Grand 
Valley  Radial  Company  for  the  construction  of  a  railway  between  Branl- 
forH  and  Port  Dover,  a  distance  of  .14  miles. 

CHATHAM,  ONT.— The  Chatham.  Wallaccburg  &  Lake  Eric  Railway 
<  'Uipany  is  planning  lo  extend  its  road  from  its  terminus  at  Lake  Erie 
Wallaceburg.     Robert  E.   Kizer  i»  general  manager. 

I/tNDON.  ONT.— O.  Ellwood,  fccretary.  writes  that  John  E.  Moore  is 
■  MKinccr  in  charge  of  the  water  system  and  power  plant  which  is  to  be 
ii. Milled  in  London  at  a  cost  of  about  $575.00"'  The  date  nf  opening 
bid&  for  construction   ha<i  not  yet  been  decided  upon. 

KINGSTON,  ONT. — The  contract  for  the  con.<»truction  of  the  power 
hnuw  of  the  Sydney  &  Glace  Bay  Railways,  at  Dominion  No.  4.  has 
been  awarded  to  Rhodes.  Curry  &  Company,  of  Amherst,  N.  S.  The 
0'«t  of  the  plant  and   machinery   is  estimated  at  $2$,ooo. 

GI'ADALAJARA,  MEN.— The  Compania  dc  Tranvias,  Luz  y  Fuer/a, 
of  Guadalajara,  has  under  consideration  the  construction  of  a  double 
tranimtitsion  line  from  its  Las  Juntas  hydro-electric  plant  on  the  San- 
tiago River  to  the  mining  districts  of  Etzatlan  and  Hostotipaquillo.  It 
is  proposed  10  build  branch  lines  to  otiier  mining  camps  in  the  state  of 
Jalisco.  It  is  estimated  that  the  cost  of  building  the  double  main  line 
will  be  $960,000.  The  company  has  submitted  a  proposition  to  the  mining 
men  of  the  districts  to  be  reached,  which  i*.  in  substance,  that  ihey  ad- 
vance one-half  the  sum  of  the  co*t  of  the  proposed   double  line,  the  loan 


to  be  paid  off  with  power  and  the  money  thus  advanced  to  draw  8  per 
cent  per  annum.  The  price  to  be  asked  by  the  company  for  the  elec- 
trical energy  is  $120  a  horse-power  per  annum. 

MEXICO  CITY.  MEX.— The  Compania  Electrica  del  Alameda  has 
been  organized  to  furnish  electricity  in  this  city,  and  has  obtained  a 
concession  from  the  Federal  government  for  the  system,  and  has  also 
made  the  necessary  money  deposit  as  a  guaranty  that  it  will  live  up  to 
the  terms  of  the  concession.  The  company  will  build  a  large  hydro- 
electric plant  at  the  waterfall  of  Rio  Alameda,  situated  about  forty  miles 
from  Mexico  City,  and  will  erect  transmission  lines  from  the  plant  to 
this  citj'.  The  company  already  has  a  power  plant  at  the  waterfall, 
which  is  to  be  enlarged.  The  new  plant  will  have  a  capacity  of  about 
8000-hp.  The  firm  of  Donadiue  &  Veyan,  of  this  city,  are  largely  inter- 
ested in  the  new  project. 

MOLINO  DEL  PROGRESO,  MEX.— Jose  Martinez  and  associates 
have  taken  steps  to  erect  a  hydro-electric  plant  on  the  Tula  River,  state 
oi  Hidalgo,  near  the  town  of  Molino  del  Progreso.  The  power  will  be 
used  for  industrial  purposes. 

SABIN,-\S,  MEX. — A  large  electric  power  plant  is  to  be  erected  at 
Sabinas,  state  of  Coahuila,  by  Dr.  Braulio  Montemayor,  of  Saltillo,  and 
associates.  Transmission  lines  will  be  built  to  a  number  of  industrial 
centers  of  that  part  of  Mexico. 

SAN  NICOLAS  DE  LA  JOYA,  MEX.— The  Canadian  Electric  syndi- 
cate has  had  plans  prepared  for  a  hydro-electric  plant,  which  it  will  in- 
stall at  San  Nicolas  de  la  Joya  on  the  Conchos  River,  in  the  state  of 
Chihuahua.  W.  F.  Tye,  an  electrical  engineer,  is  in  charge  of  the 
project.  The  initial  power  will  be  obtained  by  constructing  a  large 
dam  across  the  Conchos  Riv^r.  It  is  expected  that  more  that  2500-hp 
will  be  developed.  Transmission  lines  will  be  built  to  the  cities  of 
Parral,  Chihuahua.  Santa  Rosalia,  Jiminez  and  to  a  number  of  mining 
districts. 

TEZUITLAN.  MEX.— The  Tezuitlan  Copper  Mining  &  Smelting  Com- 
pany has  begun  the  erection  of  a  hydro-electric  plant  near  Sf;  mines  at 
Tc/.uitlan,  state  of  Vera  Cruz.  The  plant  is  located  on  the  Atoyac  River. 
Ihe  power  will  be  used  to  operate  the  machinery  of  the  mine  and  smelter. 


New  Industrial  Companies. 

THE  COX.WT,  WHITIXG  &  COMrANV,  Inc.,  of  Boston,  Mass.,  has 
been  incorporated  with  a  capital  stock  of  $4,000.  The  company  proposes 
to  do  electrical  engineering  work.  The  incorporators  are  George  H. 
t'onant,   Herbert  S.   VVhiting  and  Eugene  H.  Mahoney. 

THE  GERMAN-AMERICAN  ELECTRIC  COMPANY,  of  Ktw  York. 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000.  The 
directors  are  Waldemar  P.  Leonhardt,  Edith  Grant  and  Arthur  H.  Grant. 

THE  F.  C.  NEWELL  MUTOGRAPH  CORPORATION  has  been 
organized  under  the  laws  of  New  Jersey,  with  a  capital  stock  of  $1,000,000, 
with  headquarters  at  Cleveland,  Ohio.  The  company  has  been  formed  to 
manufacture  and  place  on  the  market  the  "Mutograph,"  an  electric 
bulletin  printing  device  invented  by  F.  C.  Newell.  The  officers  of  the 
comp.tny  arc  as  follows:  F.  C.  Newell,  president  and  consulting  engineer; 
Benjamin  R.  .■Kvery,  vice-president;  Charles  E.  Kennedy,  secretary,  and 
W.    E.   Telling.   U.asurcr. 


New  Incorporations. 

V.\N  DUREN,  ARK. — The  Van  Buren  Light  &  Fuel  Company  has 
been  incorporated  by  James  Brizzolara  and  others  to  establish  an  electric 
light  plant. 

GREENVILLE.  KY.— The  Greenville  Light  &  Water  Company  has 
been  organized  with  a  capital  stock  of  $35,000  to  furnish  light  and' water 
J.  A.  Gilman  is  engineer. 

KANSAS  CITY,  MO.— The  E.  S.  Cowie  Electric  Company  has  been 
chartered  with  a  capital  stock  of  $10,000  by  Ernest  S.  Cowie,  Charles 
Pierson  and  G.  H.  Jcwett. 

ALAMOGORDO.  N.  M. — The  Sacramento  Power  Company,  of  Alaino- 
gordo.  has  filed  pajicrs  of  incorporation  at  Santa  Fc  with  $1,000,000 
capital.  The  directors  are  U.  S.  Houghland  and  John  A.  Gilchrist,  c( 
Kansas  City;  M.  and  A.  T.  Payne,  of  Oklahoma  City,  Okla.  .'\  large 
storage  dam  will  be  built  for  irrigation  purposes. 

CIRCLEVILLE.  OHIO.— The  cipital  stock  of  the  Circlevillc  Light  S 
Power  Company  has  been  increased  from  $70,000  to  $80,000. 

MANSFIEI.n.  OHIO. — The  Delaware.  Mt.  Gilead  &  Mansfield  Electric 
Railway  Company  has  been  arganizcl  to  build  an  electric  railway.  The 
officers  of  the  company  arc:  J.  A.  Shoemaker,  of  Pclawarc,  president; 
S.  P.  Gage,  of  Ml.  Gilead,  secretary;  A,  H.  nrccsc,  of  Mt.  Gilead,  treas- 
urer. 

GRANITE,  OKLA.— The  Granite  Electric  Company  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by  K.  C.  Knox,  H.  J.  Hayes  and 
others. 

MARKES.  PA— The  Conooheagrc  Electric  Light  and  He.nt  &  Power 
Company  has  been  incorporated  with  a  capital  stock  of  $jo.oao  by  E.  B. 
Duel,   Seth  Lehmaster.  of  .Markes,  and  others. 

SHARON,  VT. — The  Sharon  Power  Company  has  filed  articles  of 
association  with  Ihe  Secretary  of  State  with  a  capital  stork  of  $50,000. 
The  company  proposes  lo  erect  an  electric  pl,int  to  furnish  electricity  for 
lighting,  heating  and  power  purposes  in   Sharon. 
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Legal. 


ALTERNATING  CURKENT  GKNERATORS.— A  motion  for  a  pre- 
liminary injunction  was  brought  in  the  United  States  Circuit  Court  for 
the  Middle  District  of  Tennessee  by  the  General  Electric  Company 
against  the  city  of  Nashville,  Tenn.,  to  restrain  the  city  from  the  further 
use  of  some  Bullock  alternating  current  generators.  These  generators 
have  laminated  jtolc  pieces  attached  to  the  revolving  field  spider  by  means 
of  bolts  from  the  spider  engaging  a  transverse  bar  embedded  in  the  pole 
piece,  a  construction  covered  by  the  Parcelle  patent  No.  463,704.  granted 
Nov.  24,  1 89 1 ,  which  has  been  heretofore  sustained  by  the  courts. 
Judge  Clark  holds  that  the  defendant  has  not  produced  any  new  matter 
tending  to  invalidate  tlie  patent  and  that,  therefore,  there  is  no  reason 
why  injunction  should  not  issue,  this  patent  having  previous^  been  held 
valid  by  the  Court  of  .Apjieals  for  the  Sixth  Circuit  of  Cincinnati  in  the 
case  against  the  Bullock  Company  on  tbe  same  construction.  The  court 
allows  the  city  of  Nashville  sixty  days  in  which  to  change  the  poc 
pieces  or   to  withdraw  the  machines  from  use  entirely. 

BOILER  CLEANING  DEVICE.— In  the  suit  of  the  Liberty  Manu- 
facturing Company  versus  the  American  Brewing  Company,  in  the  United 
States  Circuit  Court  for  the  Eastern  District  of  Pennsylvania,  an  in- 
junction for  infringement  has  been  granted  by  the  court.  The  patent 
sued  under  was  that  of  W.  S.  Elliott,  covering  a  steam  turbine  cleaner 
for  steam  boilers.  With  this  device  is  used  a  turbine  of  smaller  diameter 
than  the  tube  to  be  cleaned,  which  is  attached  to  a  hose.  To  the  shaft 
of  the  turbine,  which  shaft  may  be  provided  with  a  universal  joint  to 
allow  the  device  to  follow  the  end  curvature  of  tubes,  is  attached  a  head 
which  constitutes  the  Elliott  device.  This  head  is  provided  with  four 
longitudinally  extending  arms  pivoted  at  their  rear  ends  in  inset  openings 
at  four  equi-distnnt  points  on  the  periphery  of  the  head.  A  set  of  two 
arms  of  longer  length  and  a  set  of  two  of  shorter  length  are  mounted  at 
rifht  angles.  On  the  forward,  free  end  of  each  arm  a  toothed  movable 
cutting  wheel  is  mounted  on  a  shaft  extending  lengthwise  the  arm.  When 
the  turbine  shaft  is  rotated  at  high  speed,  the  forward  extending  arms 
on  the  head  by  centrifugal  force  fly  outward,  bring  the  cutters  in  con- 
tact with  the  scale  and  deliver  a  rapid  succession  of  blows  on  both  a 
revolving  and  striking  character.  This  blow  is  variously  described  in 
the  proofs  as  a  sidewise  or  swiping  blow  and  the  process  is  styled  a 
picking  action.  By  these  blows  the  crust  is  broken  into  small  pieces, 
which  are  washed  out  ahead  of  the  device  by  the  exhaust  of  the  turbine. 
The  court  held  that  no  weight  should  attach  to  the  claim  that  Faber  wa^^ 
a  joint  inventor  with  Elliott,  and  that  the  devices  of  Bradley  and  Wein 
land  did  not  involve  prior  uses. 

lUGHTS  OF  TELEPHONE  COMPANIES  IN  MINNESOTA  CITIES. 
■ — The  question  was  recently  put  to  the  United  States  Circuit  Court 
whether  a  telejihonc  company  had  the  legal  right  to  establish  a  telephone 
exchange  in  a  city  in  Minnesota,  which  would  give  local  service  to  the 
citizens  of  the  city  and  also  long  distance  service  to  points  without  the 
state,  without  the  consent  of  the  local  authorities.  '  The  Northwestern 
Telephone  Exchange  Company,  having  obtained  authority  from  the  city 
of  St.  Charles.  Minn.,  to  erect  its  lines  in  certain  streets,  proceeded  to 
establish  itself  in  other  streets  of  the  city.  A  statute  of  Minnesota 
gives  telegraph  and  telephone  companies  the  right  to  erect  poles  for  their 
wires  in  any  road  or  highway  in  the  state,  providing  that  they  should  not 
use  streets  or  alleys  in  any  city  or  village  without  obtaining  a  franchise 
from  such  city  or  village.  It  was  argued  by  the  company  that  it  was  en- 
gaged in  interstate  commerce  and  that  the  statute  of  a  state  restricting 
its  rights  was  invalid  as  an  interference  with  interstate  commerce.  The 
statute  was  held  valid  and  the  company  was  declared  to  have  no  right 
to  occupy  the  streets  of  the  city  of  St.  Charles  without  first  being  properly 
authorized  by  the  authorities  of  that  city.  While  any  interference  by  the 
Legislature  with  an  established  instrument  of  interstate  commerce  might 
be  a  subject  of  criticism,  still  the  fact  that  a  line  of  telegraph  or  telephone 
will,  when  completed  and  in  use,  be  used  for  the  purpose  of  interstate 
cnmnierce.  gives  no  right  to  the  persons  or  corporations  projecting  the 
establishment  of  a  concern  of  this  kind  to  do  so  upon  terms  different  from 
what  others  would  be  required  to  submit  to  in  the  establishment  of  a  similar 
enterprise.  Northwestern  Telephone  Exchange  Company  vs.  City  of  St. 
Charles,  154  l^ed.  Rep.  386. 

DOME.STIC  PATENT  EXPIRES  WITH  PRIOR  FOREIGN  P.VTENT 
UN  SAME  INVENTION.— The  patent  act  provides  that,  if  a  patent  is 
granted  upon  a  device  already  covered  by  a  foreign  pateni,  the  domestic 
patent  shall  expire  at  the  same  time  that  the  foreign  patent  runs  out. 
In  a  recent  action  to  restrain  an  infringement  of  the  Thomson  patent  No. 
448,894,  for  an  electric  meter,  issued  March  24,  1891.  this  provision  was 
depended  upon  as  a  defense,  and  it  was  shown  that  an  English  patent 
which  expired  in  1904  had  been  granted  upon  substantially  the  same 
device.  The  plaintiff  claimed  ibat,  on  account  of  certain  additions  to  the 
original  invention,  the  domestic  patent  covered  a  different  invtntion  from 
that  protected  by  the  English  patent,  and  that,  tlicreforc,  the  case  was 
not  a  proper  one  in  which  to  apply  the  provision  of  the  patent  act  men- 
toned.  It  was  held  that  the  additions  made  in  the  American  patent  did 
not  constitute  invention  and  that  the  American  patent  rights  ceased  with 
the  expiration  of  the  English  patent.  A  patent  cannot  be  exempted  from 
the  operation  of  the  law  by  merely  adding  new  improvements  to  the  inven- 
tion. Otherwise  it  would  be  possible  to  easily  evade  the  statute.  The 
<'laims  of  the  respective  patents  which  the  plaintiff  sought  to  diflfercnliatc 
were  as  follows:  Claim  17  of  Patent  432,654:  "The  combination,  in  an 
electric  meter,  of  coils  or  sets  of  coils  in  moving  relation  one  to  the 
other,    and    placed,    respectively,   in    the    main   and   in   a    branch   circuit   or 


iherr  etiuivalcnt.  as  described,  and  a  copper  plate  and  magnet  for  absorb- 
ing the  dynamic  energy  of  the  coils  carried  upon  the  structure  whose 
movements  arc  registered  to  form  a  record  of  the  current  consumed." 
Claim  2  of  British  patent:  "An  electric  meter  having  stationary  coils  in 
a  main  circuit,  and  movable  coils  forming  an  armature  in  a  sbuni^  circuit 
around  the  work,  and  a  supp'emental  resistance  in  the  said  armature  cir- 
cuit; combined  with  a  retarding  device  comprising  a  close  conductor  mov- 
ing in  a  permanent  and  constant  magnetic  field,  which  is  independent  of 
and  uninfluenced  by  the  currents  flowing  in  the  aforesaid  coils,  for  the 
purposes  above  specified."  Thomson-Houston  Electric  Company  vs.  Mc- 
Lean, United  States  Circuit  Court  of  Appeals,   153  Fed.   Rep.,  883. 


Obituary. 


MR.  SAMUEL  SLOAN,  the  well-known  railroad  president  and  man- 
ager, died  this  week  in  his  ninetieth  year.  He  left  a  deep  mark  on 
American  railroad  development.  He  was  for  many  years  a  director  in 
the  Western   Union  Telegraph  Company. 

MR.  J.  EDWARD  ALLEN,  treasurer  of  the  National  Electric  Light  S 
Battery  Company,  Providence,  R.  L,  died  suddenly  of  apop:cxy  Sepi^  13. 
Mr.  Allen  was  70  ytars  of  age  and  is  sunived  by  a  widow  and  three  sons 
and  one  daughter.  He  was  well  known  among  the  Masonic  bodies,  and 
was   president    of   the   first    Eastern    League   baseball    club    in    Providence. 


VersonaU 


MR.  H.  M.  HIRSCHBEKG.  presi- 
dent of  the  Excello  .\tc  Lamp  Com- 
pany, of  New  York  City,  has  just 
returned  from  a  ten  weeks'  trip  to 
Europe,  in  the  interest  of  his  com- 
pany. As  a  result  of  the  visit  sev- 
eral new  designs  of  flaming  arc 
lamps  will  soon  be  placed  on  the 
American  market  To  the  untiring 
energy  of  Mr.  Hirschberg  may  be 
attributed  a  considerable  portion  of 
the  present  popularity  of  the  flam 
ing  arc  lamp  in  this  country.  He 
has  concentrated  his  efforts  during 
the  past  eighteen  months  on  the  in- 
troduction of  the  lamp  and  on  the 
commercial  exploitation  of  its  ad- 
vantages. The  recent  trip  of  Mr. 
Hirschberg  to  Europe  involved  his 
H.   M.   HIRSCHBERG.  *^"^    hundred    and    tenth    and    one 

hundred  and  eleventh  crossing  of 
the  Atlantic.  Since  his  first  trip  across,  in  1873,  fiom  England, 
where  Mr,  Hirschberg  received  his  early  training  and  education,  he  has 
been  continuously  associated  with  engineering  and  mechanical  undertak- 
ings. He  was  among  the  first  to  introduce  National  Cash  registers,  check 
perforators  and  such  like.  Always  musical,  he  dabbled  locally  in  concert 
direction  with  such  success  that  he,  upon  the  suggestion  of  many  leading 
musical  artists,  removed  to  New  York  in  1894  ^nd  went  into  the  manage- 
ment of  high-class  musical  attractions,  introducing  to  American  audiences 
many  leading  singers  and  instrumentalists.  It  was  while  visiting  Europe 
in  1905,  in  search  of  new  attractions  in  this  field,  that  his  attention  wa>. 
directed  to  the  Excello  flaming  arc.  Realizing  its  great  commercial  possi 
bilities,  he  gave  up  the  profession  of  impresario  and  secured  the  Excello 
rights  for  tlie  United  States  and  Canada.  Mr.  Hirschberg  undertook  it 
purely  as  a  good  business  proposition  and  knew  absolutely  nothing  then 
about  electrical  goods  or  illuminating  projects.  The  success  of  *ns  under- 
taking is  too  well  known  to  need  comment  and  is  another  striking  i'.lus- 
tration  of  what  persistence  and   foresight  can   accomplish. 

MR.  C.  A.  COFFIN  has  returned  home,  his  trip  abroad  being  suddenly 
curtailed  by  the  sad  death  of  his  only  son,  Mr.  E.  R.  Coffin,  as  noted  re- 
cently, at  Omaha,  Neb.,  while  on  a  Pacific  Coast  journey. 

MR.  J.  F.  Mclaughlin  has  been  appointed  chief  of  the  Electrical 
Bureau  of  the  city  of  Philadelphia  to  take  effect  Oct.  i.  He  has  been 
engaged  for  some  years  past  in  expert  and  consulting  electrical  work,  and 
has    taken    out    several    patents. 

MR.  V,  C  GILPIN,  of  130  Liberty  Street.  New  York  City,  has  been 
made  Eastern  agent  for  the  Pratt  Chuck  Company,  Frankfort,  N.  V., 
manufacturers  of  electro-galvanized  pressed  steel  outlet  boxes.  He  will 
carry  a  complete  stock  in  New  York. 

MR.  J.  C.  FARR.'VR  has  been  appointed  electrical  engineer  of  the 
"Randolph  Lines"  in  Arizona  and  Mexico,  with  headquarters  in  Tucson, 
.■\riz.  Mr.  Farrar  was  formerly  chief  electrician  of  the  motive  power  de- 
partment of  the  Southern  Pacific  Company  .it  Los  Angeles.  Cal. 

MR.  HENRY  FLOY  has  just  returned  from  a  two  months'  trip  through 
northern  Italy  and  Switzerland.  Mr,  Floy  was  particularly  impressed  witb 
the  development  of  three-phase  traction  in  these  countries,  which  is  being 
f;iibstituted  for  direct-current  on  intcrurbnn  roads  and  will  he  cnploycd 
exclusively  in  the  coming  electrification  of  steam  roads. 

MR.  A.  \.  KNUnSON,  of  New  York,  N.  Y..  has  been  appointed  to  act 
A<  expert  in  connection  with  the  litigation  between  the  Toronto  Stree? 
Railway  Company  and  the  Toronto  Gas  Company.  Associated  with  Mt. 
Knudson  are  Mr.  \V.  E,  Foss,  electrical  engineer,  of  Boston,  Mass.,  andi 
Mr.  C,  L  .-Xudcrson,  consulting  engineer,  of  Franklin,  Ohio. 


September  28,   1907. 
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MR.  F.  E.  DRAKE,  managing  director  of  the  French  Westinghouse 
Company,  is  in  this  countr)'  again  for  the  first  time  in  some  years.  He 
stieaks  most  favorably  and  hopefully  of  the  Westinghouse  growth  and 
aevelopments  in  Europe,  particularly  those  of  the  French  and  Italian  com- 
panies.    He  will  be  here  some  time  and  is  meeting  a  host  of  old  friends. 

MR.  HEN'RY  L.  DOHERTV.  the  well-known  lighting  expert  and  finan- 
cier, who  has  been  spending  the  summer  on  the  other  side  of  the  .Atlantic, 
has  returned  home  on  the  Lusitania  greatly  benefited  by  his  holiday.  He 
took  occasion  while  abroad  to  make  a  study  of  lighting  conditions,  and 
some  of  his  remarks  on  the  subject  have  already  appeared  in  these  columns. 

MR.  J.  A.  EMERY,  who  recently  resigned  as  vice-president  and  gen- 
eral manager  of  the  Birmingham  Railway  Light  &  Power  Company,  of 
Birmingham,  Ala.,  is  one  of  the  incorporators  of  the  Emery  Steel  Com- 
pany, of  Birmingham.  Ala.,  just  incorporated,  which  will  do  a  general 
business  in  castings  and  machinery.  Associated  with  Mr.  Emerv  are  Mr. 
R.  C.  Foster  and  Mr.  J.  H.  Pritchard. 

MR.  A.  N.  BRADY,  who  has  been  taking  the  baths  at  Carlsbad,  has 
just  returned  from  Europe.  Mr.  Brady  said  he  had  studied  the  traction 
situation  while  on  the  other  side  of  the  Atlantic,  and  added  that  we  were 
far,  far  ahead  in  this  country.  "If  the  kickers  would  go  over  to  the 
other  side  they  would  find  something  to  really  kick  about."  He  might 
have  added  that  the  same  is  generally  true  of  the  lighting. 

MR.  H.\RRY  DE  STEESE,  of  New  York  City,  has  recently  been 
appointed  by  the  International  Timber  Preserving  Company,  of  Chicago, 
manufacturer  of  the  public-service  timber  preserver,  "Neosote,"  as  Eastern 
representative.  For  sixteen  years  Mr.  De  Steese  has  been  constantly 
identified  with  various  branches  of  public-service  work,  both  in  this 
country  and  in  Europe.  His  earliest  experience  was  gained  under  Post- 
master-General Payne  at  Milwaukee,  and  from  i8g6  to  1900  he  was 
manager  of  the  railway  department  of  the  Western  Electric  Company, 
of  New  York,  leaving  that  position  to  take  charge  of  the  establishment 
of  a  supply  business  in  London.  England.  Mr.  De  Steese's  friends  will 
be  glad  to  learn  of  his  new  connection,  and  the  International  Timber 
Preserving  Company  is  to  be  congratulated  on  having  secured  so  able 
and  energetic  a  representative. 


Trade  Publications. 


ELECTRIC  LIGHT  SUPPLIES.— The  H.  T.  Paiste  Company  has 
issued  price  list  No.  8  dealing  with  electric  light  supplies. 

ENGINE  GOVERNOR,  valve  gear  and  piston  details  for  Reynolds- 
Corliss  engines  are  illustrated  in  Leaflet  No.  2002  of  the  Allis-Chalmers 
Company,   Milwaukee,   Wis. 

SWITCHBOARDS.— The  General  Electric  Company  has  issued  Bul- 
letin No.  4517  dealing  with  isolated  plant  switchboard  panels  for  e.m.f.s 
of  125  and  250  volts  and  for  from  50  to  800  amperes. 

PORTABLE  INDICATING  INSTRUMENTS.— Indicating  voltmeters, 
ammeters  and  wattmeters  of  the  Thomson  inclined  coil  type  are  illus- 
trated and  desciibed  in  Bulletin  No.  4514  of  the  General  Electric  Com- 
I-any. 

VERTICAL  ENGINES.— The  B.  F.  Sturtevant  Company.  Hyde  Park. 
Mass.,  has  issued  Bulletin  No.  125  dealing  with  Class  VS5  vertical  en- 
gines, which  arc  intended  for  non-condensing  operation  and  vary  in 
rating  from  6  hp  to  85.5  hp. 

SEniNG  MACHINE  MOTORS  rated  at  .05  hp  and  intended  for  family 
use  arc  described  in  bulletin  No.  3904  of  the  Emerson  Electric  Manufac- 
turing Company,  St.  Louis,  Mo.  The  motors  may  be  of  either  the  single 
phase  induction  type    or  of  the  direct  current  type. 

OIL  FILTERS.— The  advantages  of  employing  a  reliable  oil  filter  and 
de.*<:riptions  of  filters  which  are  stated  to  be  entirely  reliable  are  pre- 
sented in  an  illustrated  catalogue  recently  issued  by  the  Franklin  Filter 
Company,   308   N.   Commercial    Street.    St   Louis,   Mo. 

WARD  LEONARD  ELECTRIC  COMPANY,  of  Bronxville.  N.  V.. 
has  issued  catalojues  A-io  and  A-ii.     Th*  former  is  devoted  to  rerer-iing 


motor  starters,  and  A- 12  has  as  its  subject  self-starters.  Both  are  illus- 
trated and  each  is  accompanied  by  a  specification. 

DIRECT-CURRENT  BALANCERS  for  three-wire  work  at  250  volt^ 
between  the  outers  are  dealt  with  at  length  in  Bulletin  No.  4503  of  the 
General  Electric  Company,  Schenectady,  N.  Y.  This  bulletin  also  treats 
of  direct-current  generators  ranging  in  ratings  from  1.5  to  17.5  kw. 

CONVEYING  MACHINERY.— In  its  general  catalogue  No.  35,  the 
Chain  Belt  Company,  Milwaukee,  Wis.,  gives  numerous  illustrations  of 
elevating,  conveying  and  power  transmitting  machinery  in  actual  service. 
and  also  views  and  price  lists  of  the  various  parts  used  in  the  equipments. 

LUNKENHEIMER. — The  Lunkenheimer  Company,  of  Cincinnati, 
Ohio,  has  just  issued  a  24-page  booklet  on  its  latest  blowoff  valves,  illus- 
trating and  describing  the  various  types  that  it  now  manufactures.  The 
apparatus  is  admirably  shown  in  the  cuts,  and  data  are  given  as  to  sizes 
and  prices. 

BLUE-PRINTING  MACHINES.— A  ninety-two  page  pamphlet  issued 
by  the  Buckeye  Engine  Company,  Salem,  Ohio,  consists  almost  entirely 
of  facsimiles  of  letters  received  fiom  large  manufacturing  companies 
using  the  Buckeye  electric  blue-printing  machine,  which  in  every  case  i« 
highly   commended. 

MERCURY  LIGHTING.— A -very  neat  and  interesting  little  list  has 
been  published  of  typical  installations  of  mercury  vapor  lighting  made  by 
the  Cooper  Hewitt  Electric  Company,  220  West  29th  Street,  New  York 
City.  It  ranges  through  the  entire  field  of  industry  and  includes  a  nuip 
ber    of    large    equipments. 

STEAM  PUMPS.— The  1907  edition  of  the  catalogue  of  the  Buflfal* 
Steam  Pump  Co.  contains  132  octavo  pages  describing  lines  of  pumps  cov- 
ering almost  every  possible  pumping  application.  A  considerable  part  of 
the  catalogue  is  devoted  to  centrifugal  and  turbine  pumps,  most  of  tho5< 
illustrated  being  electrically  driven. 

OIL  BURNERS. — The  National  Oil  Burner  &  Equipment  Company,  of 
St.  Louis,  in  a  16-page  pamphlet,  illustrates  and  describes  its  several  types 
of  burners  for  use  with  fuel  oil  under  boilers.  Other  apparatus  used  ii» 
connection  with  oil  burners  are  also  briefly  mentioned,  such  as  furnaces- 
traps,  tanks,  etc. 

SPRAGUE  ELECTRIC  BULLETINS.— Bulletin  No.  229,  the  Sprague 
Ccmpany.  has  for  its  subject  direct-current  motor  equipments  for  printint; 
presses  and  allied  machines.  It  is  adorned  with  a  handsome  cover  in 
colors,  and  the  text  on  seventy-four  pages  is  enclosed  in  an  artistic 
border.  Throughout  the  publication,  which  has  the  character  of  a  cata- 
logue rather  than  of  a  bulletin,  is  a  fine  specimen  of  typography.  A 
hundred  or  more  excellently  executed  half-tones  illustrate  all  manner  ot 
applications  of  the  electric  motor  to  the  printing  art.  Bulletin  No.  10* 
describes  a  type  of  electro-dynamometer  for  testing  gasoline  engines, 
consisting  of  an  especially  constructed  direct-current  generator  with  com- 
pensating poles,  the  field-core  being  so  mounted  as  to  admit  of  oscillating 
concentric  with  the  armature,  and  therefore  admitting  of  the  torque  to 
be  detei  mined  by  means  of  a  lever  arrangement.  Bulletin  No.  230, 
which  is  also  very  attractive  t>'pographically,  has  for  its  subject  the 
electric  equipment  of  a  modern  factory.  Twenty  three  well  executed 
entravings  illustrate  the  application  of  Sprague  motors  to  machine  tooU. 
Bulletin  No.  231  describes  the  direct-current  motor  equipment  of  Mer- 
ganthaler   typesetting   machines. 


'Business  J^otes. 

THE  BENOLITE  COMI'.\XY.— Mr.  G.  .A.  Eenney.  president  ol  tlie 
ricnolite  Company,  manufacturer  of  the  Benolite  insulating  and  protect- 
ing varnishes,  Pittsburg,  Pa.,  informs  us  that  a  portion  of  its  new  factory 
v.ill  be  in  operation  this  week,  and  that  it  expects  to  be  able  to  611  all 
oiders  from  that  time. 

THE  MILL.S  ELECTRIC  COMP.\NY,  of  Peoria,  111.,  has  sold  it> 
contracting  business  to  the  McLean  Electric  Company,  of  Galcsburg,  III., 
and  now  will  engage  only  in  the  electrical  supply  business.  Tlic  company 
is  prcpurini;  nc«  nc.id.iii.irt..^  ;.r..l  «ill  carry  .ill  lines  of  electrical  ar. 
I.ar.itu-, 


Weekly  Record  of  Electrical  Patents. 


UMIKIi    MAJK.s    l^^|K.^■|^    l>M   KD    hKI'l,    17.    1007. 
IConductcd  by  Rosenbauni  3t  Stockbridgc.  Pat.  Attys..  41  Park  Row.  N.  Y.) 

«<S5.985.  VARIABLE  VOLTAGE  TRANSFORMER:  Thomai*  M.  Bains. 
Ji..  Philadelphia,  Pa.  App.  filed  Feb.  R.  1907.  Construction  of  vari- 
able voltacc  transformer  of  the  type  in  which  the  primary  flux  is 
shifted  into  and  out  cf  inrluctiv?  relation  to  the  wrcondary  winding 
»o  a*  to  vary  the  induced  "iccondary  voltage. 

R6S.988.  ELECTRIC  LOCOMOTIVE:  A.  F.  Batcheldbr.  Schenectady. 
N.  V.  App.  filed  Oct.  21.  1905.  In  an  electric  locomotive,  two  »erics 
of  armaturc<i  and  pole-piece*  arranired  longitudinally  of  the  locomo- 
tive. cTOf%  members,  at  each  end  for  completing  a  magnetic  circuit 
throuRh  *aid  series,  and  means  for  producing  a  magnetic  flux  through 
said  magnetic  circuit. 

»«S.097  ELECTROMAGNETIC  VARIABLE  SPEED  MECHANISM; 
Alexander  (  hurchward.  New  York.  N.  Y.  Apn.  filrd  Dec,  2i>.  1902. 
Electrical  variable  speed  transmission  'Irvicc  having  a  plurality  of 
eleclromagnetically    actuated   clutches    for    obtaining   a    wi'lc   range  of 


■peed 
cnnxiant  speed. 


iinninK    at    wubManttally   a 


MO'). on.  .MKIHiHi  ((I  IMI'Ko\l.\(.  \  AIMiK  M.K*  \  KH  l»K\UK.>. 
Samuel  Ferguson.  Schenectady,  N.  V.  App.  bird  Feb.  9,  1907.  The 
method  of  improvinK  the  rclia'ility  of  a  vapor  electric  device  foi 
operation  on  a  hip  b- volt  age  circuit,  which  consists  in  treating  the 
rectifier  with  a  rcUtivcIv  low -voltage  current  to  distill  from  the 
anodes  any   mercury  whicii  may   have  accumtilated  there  accidentally. 

866.012.  ARC  LAMP:  Richard  FIcminR.  Swampscolt.  and  Cromwell  A. 
B.  Halvorson.  Jr..  Lynn.  Mass.  App.  filed  March  la.  1904.  Has  a 
movable  n.m  con.suminR  electrode,  a  movable  consuminR  electrode, 
and  a  member  carried  by  the  non-consuming  electrode  for  cn^aginf 
said  consuming;  clertrode  some  distance  from  its  arcing  end  in  the 
feeding  operation  of  the  lamp. 

866.036.  TELEPHONE  MOUTHPIECE;  Rudolf  Knoll.  Vienna.  Austria 
Hungary.  App.  filed  Aug.  11,  1905.  Relates  to  details  of  sheet  metal 
telephone  lran>.mittcr. 

866.o;5.  WATER  JET  GROUNDER  FOR  PROTECTION  AGAINST 
EXCESSIVE  POTENTIALS  IN  ELECTRICAL  SYSTEMS;  S 
Schneider.  Rerlin,  Germany.  Anp.  filed  Tan.  j6,  1907.  The  com 
hination    with    in    electrical    connuctor    to    be    protected    from    ejc^s- 
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poientials.of  a  plate  connected  thereto,  means  for  maintaining  a  fluid 
stream  within  the  electrostatic  field  of  said  plate,  but  normally  out  of 
contact  therewith,  and   a  ground  connection  for  said  stream. 

'6.076.  ELECTRIC  SKLF-VVIXDING  CLOCK;  Emil  Schultz.  IJcrlin. 
Germany.  App.  filed  April  20.  '907.  Electric  timepiece  havinu  mech- 
anism put  into  operation  by  the  rotation  of  an  armature  which  opens 
ihc  circuit  by  which  the  electromagnets  are  excited  and  then  returns 
to  its  position  of  rest  under  the  influence  of  a  spring,  weight  or  the 
like,  whereupon  the  electric  circuit  is  again  closed. 

o'i.081.  CONTROL  OF  SEPARATELY  EXCITED  GENERATORS; 
Ccorg  Stern,  Ilerlin,  Germany.  App.  filed  Jan.  23,  1907.  Relates  to 
the  control  of  separately  excited  generators  and  provides  means  by 
which  the  generator  voltage  may  he  ahiolntely  reduced  to  zero. 


vS6<i,i28.— Device    f. 
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,090.  FUSE  BOX;  Lewis  E.  Troutman.  Schenectady,  N.  Y. 
filed  Nov.  u,  1905.  Thermal  cut-out  or  fuse  box  having  Hi 
minals  provided  with  clips,  and  a  removable  fuse  carrying  block. 

.10^.  FLUSH  RECEPTACLE  AND  PLUG;  George  P.  Whittlesey. 
Washington,  D.  C.  App.  fiU-d  Sept.  13.  1905.  Connector  for  electric 
circuits  in  which  a  receptacle  containing  main-line  terminal  contacts 
is  let  into  a  wall  flush  with  the  surface  thereof,  while  the  terminal 
contacts  of  the  branch  line  are  carried  to  a  plug  adapted  to  be  thrust 
into  the  receptacle  so  as  to  bring  the  two  sets  of  contacts  together. 

.128.  DEVICE  FOR  TRANSMITTING  SOUND  THROUGH  WA- 
TER; Elisha  Gray.  Highland  Park.  HI.  App.  filed  Dec.  i.  1899.  Sj;s- 
tcm  of  submarine  telegraphy  having  windnig  plate  in  a  magnetic  cir- 
cuit and  constantly  polarized  thereby  and  vibrated  by  additional  mag- 
nets in  an  alternating  current  circuit. 

,138.  TELEPHONE  SYSTEM;  Henry  F.  Joeckel.  Clayton,  111.  App. 
filed  Feb.  23.   1904.     Details  of  subscriber's  circuits. 

,180.  COMBINED  APPLICATOR  AND  DILATOR;  Cutler  T.  Ball, 
Decatur.  III.  App.  filed  June  13,  1907.  Details  of  an  electrode  for 
a  medical  belt  or  batterv. 

,103.  TROLLEY  GUIDE;  Frank  G.  Clark,  San  Francisco.  Cal.  App. 
filed  Feb.  20.  1907.  The  trolley  pole  has  a  pair  of  horns  or  projec- 
tions extending  upward  therefrom  and  flexible  so  as  to  yield  rear- 
wardly   in   passing   an   obstruction. 

.224.      TROLLEY    POLE;    Alexander    Ross.    Rochester,    N.    Y.      App. 


1906.     The  trolley  pole  is  m^dc  telescoping  in  construe- 
a  rubber  hood  to  keep  the  rain  out  of  the  telescoping 
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filed  Feb. 
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.261.  RAILWAY  TRAFFIC  CONTROLLING  SYSTEM;  Clarence 
W.  Coleman,  Westficld,  N.  J.  App.  filed  Jan.  10,  1907.  Complete 
mechanical  features  and  electrical  circuits  of  a  signal  system  havfrig 
sectional  track  rails  energized  by  a  direct  current  and  operating  home 
and  distance  signals. 

[.26.'.  COMMUTATOR;  Clarence  W.  Coleman.  Westficld.  N.  J.  Ac2. 
filed  Jan.  24.  1007.  A  commutator  for  an  electric  motor  used  in  a 
signal  box  or  other  exposed  location  and  designed  so  as  to  be  prp- 
tectcd  against  injury  by  ice  and  snow. 

■,,266,  TELEPHONE  SYSTEM;  W^m.  W.  Dean,  Chicago.  III.  App. 
filed  June  19,   1003.     Circuits  for  common  batterv  exchange  system. 

;.28i.  RAILWAY  SIGNAL:  William  H.  Jordan.  Brooklvn.  N.  Y..  and 
George  T.  Hanchctt,  Hackcnsack,  N,  J.  .Vpp.  filed  June  14.  1905. 
Relates  to  signals  for  clcclric  railways  whieh  derive  their  power  from 
the  same  source  as  that  employed  to  propel  the  cars;  has  tappets  ad- 
jacent the  track  rails  instead  of  the  usual  sectional   rail  construction. 


866,286.  ELECTRIC  GENERATOR  AND  MOTOR;  .Mvaro  S.  KroU. 
Springfield,  Ohio.  App.  filed  Jan.  12,  1905.  The  pole  pieces  are  di- 
vided into  separate  sections  which  have  individual  and  common 
windings. 

866.289.  MERCURY  INTERRUPTER:  August  R.  Luschka.  River  For 
est,  III.  App.  filed  Dec.  11,  1905.  Apparatus  designed  to  prevent 
oxidation  01^  the  mercury  and  decomposition  of  the  oil  at  the  surface 
where  the  circuit  rupture  occurs. 

866,331.  RAILWAY  SIGNAL;  Frederic  B.  Camors  and  Charles  Pellctier. 
New  Orleans,  La.  App,  filed  May  1,  1906,  Details  of  signal  system 
having  special  trolleys  between  the  usual  track  raiU  and  having  de- 
pending brushes  from  the  locomotive  to  establish  signal  circuits  to 
the  engine  cab. 

866.349.  TROLLEY-POLE  SUPPORT;  Hugh  W.  Fellows.  Cahucnpa. 
and  Ira  A.  Cammctt,  Hollywood,  Cat.  App.  filed  Sept.  15,  1905-  R' 
lates  to  trolley  pole  supports  and  has  means  for  holding  the  troUrv 
wheel  in  contact  with  the  wire  and  automatically  releasing  and  droj* 
ping  it  when  the  wheel  jumps  from  the  wire,  said  means  being  &et  in 
action  by  the  abrupt  upward  movement  of  the  pole. 

866,363.  TROLLEY  WHEEL:  Henry  L.  Humphrey.  Monroe,  Mich. 
App.  filed  Oct.  12.  1906.  The  trolley  wheel  has  a  globular  or  ball 
joint  with  its  axle  so  as  to  be  capable  of  movement  out  of  its  plane  of 
rotation. 

866.377.  PUSH  BUTTON;  George  H.  Mebpld,  New  York,  X.  Y.  App. 
filed  March  16.  1907.  Features  of  construction  of  push  button  having 
an  insulated  base  plate  and  metallic  T-shaped  contact  plates  arranj^ed 
radially  on  said  base  plate  and  a  spring  actuated  button  having  an 
interior  metallic  rim  extending  over  the  inner  ends  of  the  contact 
plates  and  an  enclosing  casing. 

866,385.  PROCESS  FOR  PRODUCING  TECHNICALLY-PURE  DUC- 
TILE TANTALUM;  M.  von  Pirani.  Wilmersdorf.  Germany.  App. 
filed  June  23,  1906.  The  process  for  j)roducing  technically-pure  tan- 
talum in  ductile  form,  which  consists  in  heating  a  mixture  of  vapors 
of  tantalum  chlorid  and  hydrogen,  and  in  heating  the  hydrogcnated 
tantalum  thus  formed  to  a  white  heat  in  a  vacuum. 

866,387.  GALVANOMETER:  Jules  Richard.  Paris.  France.  App.  filed 
Jan.  27,  1905.  A  galvanometer  having  two  magijets  with  pole  pieces 
curved  on  concentric  lines,  the  pole  pieces  of  one  being  located  within 
those  of  the  other  and  a  galvanomctric  coil  mounted  to  turn  around 
the  center  of  the  pole  pieces. 

866.421.  PROCESS  OF  EFFECTING  CHEMICAL  REDUCTIONS 
AND  PRODUCING  METALS  OR  ALLOYS;  F.  M.  Becket.  Niagara 
Falls,  N.  Y.  App.  filed  Jan.  31,  1907.  The  process  of  reducing  oxids. 
which  consists  in  effecting  partial  reductions  by  the  oxidation  of  a 
non-metal  and  further  reduction  by  the  oxidation  of  silicon. 

866,444.  PROCESS  FOR  THE  MANUFACTURE  OF  SOLID  FORMS: 
Geo.  Egly,  Charlottenburg.  Germanv.  App.  filed  Dec.  2,  1905.  A 
process  for  the  manufacture  of  solid  forms  which  consists  in  mixing 
silicon  with  a  material  which  is  inert  at  temperatures  up  to  that  at 
which  silicon  combines  with  nitrogen,  fashioning  the  mixture  into  a 
form,  and  heating  the  form  in  an  atmosphere  containing  nitrogen. 

866,463.  SELENIUM  CELL;  W .  J.  Hammer,  New  York.  N.  Y.  App. 
filed  Feb.  5.  1907.  In  a  selenium  cell,  the  combination  of  a  support 
for  the  selenium  with  connections  for  its  insertion  in  an  electric  cir 
cuit,  and  an  inclosing  vessel  consisting  in  part  at  least  of  fused  quartz. 

866.471.  ELECTRIC  BELL;  Robert  L.  Hunter.  Lakewood.  Ohio.  .\pp. 
filed  June  9,  1905.  A  vibrating  electric  bell  having  a  solenoid  with  a 
plunger  instead  of  the  usual  pivoted  armature. 

866,484.  ALARM;  Thomas  R.  Kinsella  and  Christopher  VV.  Hodgetts. 
Hartwell.  Ohio.  .\pp.  filtd  March  21.  1907.  The  handl.-  of  the  con- 
troller has  a  push  button  inset  therein  so  that  the  motorman  niay 
operate  an  electric  gong  whenever  desired  in  a  convenient  way. 

866.498.      METHOD   OF   MELTING  THROUGH   >L\SSES   OF  MATE- 
\L:    A.    E.    Menne.    Creuzthal,   ai 
.\pp.    filed    Aug.    27,    1906. 


ilAL; 


Zollenkopf.  Cologne,  Ger- 
lethod  of  melting  through 
of  metal  and  masses  containing  combustible  i^arts,  consisting 
in  temporarily  heating  the  part  of  said  mass  to  be  melted  by  first  pass- 
ing and  then  extinguishing  an  electric  arc  and  in  thereafter  supplying 
gases  containing  oxygen  to  said  heated  parts,  substantially  as  de- 
scribed. 
866,5=;6.  LIGHTNING  ARRESTER;  Azel  Ames.  Jr..  New  York.  N.  Y. 
App.   filed    .^ug.    16.    1906.      Lightning   arresters   of  the   kick -coil   t>-p< 


866.596. — Insulator. 

having  a  winding  on  a  cylinder  of  refractory  material  with  an  inset 
carbon  block  constituting  a  spark  gap  in  connection  with  the  wire  of 
the  winding. 
866,500.  ELECTRICAL  SWITCH;  Michael  J.  Kchoe.  Fort  W.rvne.  Ind. 
.App.  filed  Nov.  2,  1905.  Electric  swiich  tor  the  transmission  of  high- 
tension  currents.  Includes  features  of  construction  of  the  insulator 
and  the  supporting  trellis,  particularly  designed  to  withstand  severe 
weather  conditions. 

866.596.  INSUL.\TOR;  William  A.  Morton.  Los  .\ngcles.  Cal.  App. 
filed  Nov.  6,  1906.  An  insulator  comprising  a  body  having  a  screw- 
threaded  passage  and  a  slot  extending  thereto  and  a  screw-threaded 
member  engaging  in  said  passage  and  having  a  longitudinal  groove. 

866.597.  PROCESS  OF  PRODLTCING  MANGANESE  SILICID;  E.  F 
Price.  Niagara  Falls.  N.  Y.  -Vpp.  filed  Nov.  14.  1005.  The  process 
of  producing  manganese  and  silicon  and  carbon,  which  consists  in  es- 
tabli>hing  an  electric  arc  within  the  charge,  surrounding  the  lone  of 
reduction  and  protecting  the  electrode  or  electrodes  by  a  considerable 
body  of  the  charge,  and  withdrawing  the  product  and  supplying  the 
charge-mixture  as  required,  as  set  forth. 
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Uses  of  Electrical  Energy. 

It  may  be  said  without  any  fear  of  contradiction  that  never 
before  were  so  many  uses  of  electrical  energy  from  central- 
station  circuits  found  under  one  roof  as  are  now  to  be  seen 
at  the  electrical  show  in  Madison  Square  Garden.  Along  such 
lines  a  kindred  exposition  might  well  be  given  each  year  with 
advantage.  The  electrical  manufacturer  who  deals  with  light- 
ing or  traction  companies,  or  with  a  jobber,  has  no  particular 
inducement  or  reward  for  going  into  a  popular  electrical  show, 
though  he  does  well  to  make  a  display  at  the  annual  conven- 
tions ;  but  the  central-station  company  has  the  whole  great 
universal  public  for  its  field  of  possible  patronage.  Every 
effort  made  by  way  of  education  brings  its  return  in  the  sale 
of  energy;  and  every  device  shown  in  operation  is  needed  by 
somebody  or  other.  Hence  we  can  find  only  words  of  com- 
mendation for  the  scope,  spirit  and  character  of  the  present 
show.  It  must  do  good.  Even  the  exhibit  of  milking  cows  by 
electricity  in  a  city  where  cows  are  not  allowed  has  the  charm  of 
popular  novelty.  Probably  some  Xew  Yorkers  never  saw  a 
cow;  a  great  many  have  never  seen  one  milked;  none  before 
this  has  had  a  chance  to  see  the  milkmaid  supplanted  and 
her  work  done  by  electricitj'.  .\nj  the  cow  evidently  likes 
it,   too! 


The  New  Illuminants  and  Gas  Competition. 

One  of  the  important  questions  regarding  the  new  electric 
illuminants  is  their  probable  eflfect  upon  the  competition  of 
the  gas  companies  with  their  mantle  burners.  When  the 
question  between  gas  and  electricity  narrows  down  merely  to 
the  production  of  the  highest  possible  candle-hours  for  a  dol- 
lar, irrespective  of  quality  and  of  convenience,  the  former  has 
long  been  admitted  to  have  the  better  of  the  argument.  The  im- 
portance of  the  other  factors  mentioned  in  actual  practice  is 
sufficiently  well  shown  by  the  magnitude  of  the  electric  lighting 
industry,  which  has  from  the  beginning  thrived  upon  competi- 
tion with  an  illuminant  admittedly  cheaper,  candle-power  for 
candle-power.  Save  in  the  poorer  business  quarters,  the  use  of 
electricity  to  the  exclusion  of  its  rival  is  pretty  general.  In  the 
poorer  streets  of  shops  and  the  like,  where  there  has  to  be 
pinching  economy  in  expenses,  gas  has  the  field.  In  residential 
districts  of  every  class  gas  is  greatly  predominant  where  it  is 
available,  with  the  exception  possibly  of  occasional  small  dis- 
tricts where  the  houses  are  of  the  most  elaborate  description. 
There  is  a  considerable  amount,  also,  of  street  lighting  by  gas 
for  reasons  of  economy  or  politics,  and  a  rapidly  increasing  use 
of  gas  for  power,  cooking  and  occasional  heating. 


Starting  from  these  data,  in  how  far  will  the  new  illuminants 
like  graphitized  and  metallic-filament  lamps  and  high -efficiency 
Nernsts  change  the  situation?  It  is  tolerably  evident  that 
where  cost  is  the  determining  factor  the  result  will  hinge  upon 
the  eflfect  of  the  new  lamps  upon  the  bills  for  an  approxi- 
mately equal   amount  of  light.     Wherever,   for  example,  large 
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uicandesccnt  units  are  now  in  use,  they  can  be  replaced,  for  in- 
stance, with  tungsten  lamps  with  a  considerable  reduction  of 
expense.  Where  gas  lamps  are  in  use,  the  same  replacement 
can  take  place  in  many  instances,  enough  probably  to  more 
than  make  up  for  the  lower  bills  on  the  former  class  of  busi- 
ness. In  residences,  however,  the  case  is  somewhat  different. 
The  very  wide  use  of  gas  stoves  gives  gas  the  entree,  so  to 
speak,  and  from  long  custom  it  is  not  easy  to  introduce  a  second 
service  to  displace  gas  lighting.  The  residential  lighting  on  an 
electric  service  is  usually  upon  the  maximum  rate,  which  is 
generally  far  higher  relatively  than  the  maximum  rate  for  gas, 
and  electric  cooking  and  heating  is  progressing  rather  slowly 
for  this  very  reason.  A  successful  attack  upon  this  stronghold 
of  gas  lighting  requires  reduction  of  bills,  not  the  mere  be- 
stowal of  more  light  for  the  same  money.  The  tantalum  and 
tungsten  lamps,  if  the  latter  become  available  in  small  units, 
will  enable  some  progress  to  be  made.  At  anywhere  near  the 
same  cost,  electric  lighting  will  be  preferred  by  the  average 
householder.  He  does  not,  however,  gain  advantage,  as  does 
the  small  tradesman,  from  increase  of  light  for  the  same  total 
cost. 

Of  course,  many  central  station  men  affect  to  hold  residential 
lighting  in  contempt,  but  we  fancy  few  of  them  would  really 
enjoy  seeing  the  gas  company  step  in  and  elbow  them  out  of 
what  little  they  had  been  able  to  secure.    The  gas  man  manages 
to  earn  pretty  good  dividends  on   residence  lighting,   and  the 
more  sinews  of  war  he  thus  acquires,  the  more  successfully  he 
can  push  the  gas-engine  business  on  the  other  flank.     In  street 
lighting  some  of  the  ncvv  lamps,  especially  the  series  tungsten 
lamps,  are  going  to  be  important.    The  mantle  burner  goes  well 
enough  in  street  work  to  give  the  central  station  man  a  good 
many  bad  quarter-hours.     The  tungsten  lamp  should  save  him 
these  and  enable  enough  new  work  to  be  taken  on  to  much 
more  than  make  up  for  decreased  bills  on  old  work.     Street 
lighting  is  the  one  branch  in  which  the  amount  of  business  has 
been  very  seriously  held  back  by  high  costs,  whether  gas  or 
electric.    The  average  street  is  to-day  very  inadequately  lighted, 
and  unless  costs  are  reduced,  it  will  remain  so.    A  lamp  taking 
only  half  the  usual  energy  for  given  intensity  makes  possible 
equally  good  lighting  at  reduced  cost  and  will  inevitably  lead 
to  a  great  increase  of  total  business,  and  in  a  form  very  desir- 
able from  the  standpoint  of  economical  operation.    Some  of  the 
new  arcs  bid  fair  to  be  of  use  in  the  same  way.    The  modern 
city  ought  to  have  something  like  double  its  present  amount  of 
street  illumination  if  the  current  course  of  civilization  keeps  up. 
At  a  casual  overlook  of  the  situation  it  appears  then  that  in 
street  lighting  lies  the  most  successful   line  of   attack  on   the 
present  field  of  competition  with  gas,  with  the  new  lamps  as 
weapons.    Small  shops  also  afford  a  good  chance,  but  residential 
work   requires   a   radical   change   in   the   usual   rates   policy   in 
order   to   secure   the   business.     From    a    strategic    standpoint, 
however,  residence  lighting,  as  we  have  frequently  pointed  out. 
is  of  no  small  importance  and  deserves  to  be  cultivated. 


Electric  Heating  on  a  Large  Scale. 

Elsewhere  we  print  an  interesting  article  by  Mr.  Charles  E. 
Waddell  describing  the  extensive  electric  heating  plant  installed 
under  his  supervision  in  Biltmore  House,  the  Vanderbilt  resi- 
dence near  Asheville,  N.  C.  The  present  plant  is  the  most 
extensive  application  of  electric  heating  to  household  purposes 


yet  made,  and  in  a  paper  recently  presented  by  Mr.  Waddell 
before  the  Engineering  Society  of  the  Carolinas,  we  learn  that 
plans  are  under  advisement  whereby  the  electric  service  will  be 
further  extended  to  heating  the  house,  principally  by  means  of 
water  storage  of  heat  from  energy  transmitted  during  hours 
of  the  night,  the  present  hot-water  distributing  system  to  be 
utilized.    That  an  actual  economy  has  resulted  in  the  substitu- 
tion of  electric  heat  is  not  surprising  in  view  of  the  high  cost 
of  coal  and  the  low  cost  of  electrical  energy  at  Asheville— the 
former  being  $11  per  ton  and  the  latter  0.85  cent  per  kw-hour 
in    this   instance,    owing   partly   to   the   existing  large   storage 
battery  plant  creating  a  favorable  load  condition.    On  the  other 
hand,  the  extensive  use  of  electric  heat  to  raise  water  to  high 
temperatures   militated  against  economy.     While  the  Biltmore 
plant  owing  to  its  special  character  does  not  furnish  a  lesson 
in  electric  heating  of  general  application,  it  is  an  excellent  ex- 
ample of  the  application  of  engineering  principles  to  the  work- 
ing out  of  a  special  problem  that  might  not  have  been  attacked 
if  current  general  opinion  as  to  the  possibilities  of  such  a  case 
had  been  accepted.     Every  branch  of  electrical  engineering  has 
at  one  stage  or  another  suffered  by  the  application  of  general 
considerations  in  cases  where   a  careful   study   of  the  special 
conditions  would  have  developed  new  data  pointing  the  way  to 
success  where  failure  had  been  predicted.     Electric  heating  has 
in  particular  been  handicapped  by  viewing  its  economic  possi- 
bilities    too    largely     from    the   thermal   unit   standpoint,   and 
the  real  lesson  from  Biltmore  is  that  no  electric  heating  proposi- 
tion should  be  cast  aside  without  a  close  canvass  of  all  of  the 
conditions  affecting  its  possibilities. 

Railroad  Management  and  Safety  Devices. 

The  Journal  of  the  Franklin  Institute  for  .April,  1907,  con- 
tains an  interesting  paper  by  Mr.  J.  C.  Irwin  on  the  safety  de- 
vices which  are  in  general  use  on  railways  in  the  United  States, 
and  particularly  those  which  are  being  installed  in  the  electric 
zone  of  the  New  York  Central  Lines  terminating  at  the  Grand 
Central   Station.    Power  for  operating  the  signal   system  will 
be  taken  from  the  Port  Morris  and  Yonkers  generating  sta- 
tions.    These   stations  generate   three-phase,   25-c>-cle   current- 
at    II    kilovolts,   and   transmit   the   energy   to   the   sub-stations 
along  the   track.     The   sub-stations   are   equipped   with   rotar>- 
converters  to  deliver  666  volts  to  the  track.     They  will  also  be 
equipped   with   transformers   for   delivering  3000-volt   alternat- 
ing currents  to  the  signal  transmission  line.    The  signal  trans- 
mission line,   divided   into   suitable  sections,  one  to  each  sub- 
station, consists  of  a  No.  o  bare  copper  wire,  carried  on  the 
pole  line.    It  supplies  the  primary  windings  of  step-down  signal 
transformers,   which  are  placed  on  signal   bridges,  and  which 
deliver  single-phase  alternating  currents   at  50  volts  pressure. 
One  side  of  each  secondary  winding  is  grounded  directly.    The 
signals  on  the  bridges  are  set  and  controlled  each  by  an  inde- 
pendent ^-hp  alternating-current  motor  at  50  volts.    The  cur- 
rent to  these  signal  motors  is  turned  off  and  on  at  the  contact 
points  of  track  relays.    The  track  relays,  in  their  turn,  are  of 
the    induction-motor    type,    permanently    energized    by    50-volt 
alternating   currents,   but  operated   by   low-voltage   alternatmg 
currents  through  the  track,  controlled  by  the  car  wheels  o*  the 
passing  trains.     The  angular  play  or  movement  of  the  rotor  in 
the  tr.ick  relays  is  limited  to  about  one-tenth  of  a  revolution. 
By  this  means  eadi  train  sets  and  clears  its  own  block  signals 
behind  it. 
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It  is  evident  from  the  paper  tliat  careful  study  has  been 
given  to  the  problem  of  combining  electric  propulsion  by  direct 
currents,  and  electric  automatic  signalling  by  alternating  cur- 
rents, using  the  same  track  for  both  systems  simultaneously. 
Xo  amount  of  mechanical  skill  displayed  in  automatic  safety 
devices  on  a  railroad  can  dispense  with  the  necessity  for  con- 
tinued vigilance  on  the  part  of  the  operating  crews.  After 
every  appliance  that  can  be  recommended  has  been  installed, 
there  will  still  be  accidents  due  to  oversights  and  misunder- 
standings. Nevertheless,  the  liability  to  accident  'will  be 
minimized,  if  no  loophole  is  left  for  any  catastrophe  except  by 
unavertable  causes  or  those  due  to  casual  careless  errors  and 
oversights  of  the  employees  entrusted  with  the  care  of  moving 
trains.  Until  we  have  patent  perfect  human  beings,  the  best 
of  mortals  are  liable  to  err  occasionally. 


Reinforced    Concrete  Poles    for  Overhe.a.d  Lines. 

The  rate  at  which  the  North  American  forests  are  receding 
and  disappearing  is  a  matter  of  universal  concern.  The  effects 
of  rapid  tree-felling  are  varied  and  far-reaching.  The  im- 
mediate industrial  effect  is  a  steady  rise  in  the  price  of  lum- 
ber, which  is  not  wholly  a  misfortunte,  since  it  gives'  the  most 
effective  possible  incentive  to  public  investigation  and  atten- 
tion. The  more  remote  effects  are  climatic,  influencing  the  rain- 
fall and  river  floods.  These,  although  eventually  serious,  come 
about  so  slowly  as  not  to  attract  public  attention.  The  diminu- 
tion in  the  forest  wealth  of  North  America  has  already  become 
sufficiently  evident  to  involve  Federal  Government  action  in  the 
protection  of  forest  reserves,  while  associations  of  private  citi- 
zens have  also  been  formed  in  various  states  with  a  view  to 
urging  further  forest  protection  and  prevention  of  waste.  One 
of  the  heavy  drains  upon  the  forests  is  the  supply  of  wooden 
poles  for  new  overhead  electric  lines,  as  well  as  for  the  main- 
tenance of  existing  lines.  The  ordinary  wooden  telegraph 
poles  have  been  so  cheap  and  easily  procured  in  the  past,  that  it 
has  not  been  considered  worth*  while  to  apply  a  preservative 
treatment  to  them,  although  in  Europe,  where  lumber  is  more 
costly,  it  has  been  for  many  years  the  practice  to  subject 
wooden  poles  to  preservative  processes.  .*.s  time  goes  on,  how- 
ever, and  lumber  advances  in  price,  it  will  become  increasingly 
necessary  either  to  increase  the  working  life  of  wooden  poles 
in  North  America,  or  else  to  find  a  commercial  substitute  for 
them  in  some  other  material. 


and  electric-light  service  cannot  expect  such  patronage.  A 
more  recent  substitute  for  wood  has.  however,  been  offered  by 
reinforced  concrete,  or  concrete  holding  and  supported  by  steel 
rods.  On  a  large  scale  of  construction,  such  reinforced  con- 
crete poles  could  be  built  less  expensively  than  the  ordinary 
steel  poles.  A  great  advantage  of  reinforced  concrete  is  the 
wonderful  fact  that  the  steel  it  contains  does  not  rust,  but  is 
indefinitely  preserved.  Three  substances  are  needed,  either 
simultaneously  or  successively,  in  the  presence  of  steel,  in  order 
that  oxidation  may  be  effected  and  rust  ensure,  namely,  mois- 
ture, air  and  carbonic  acid.  Moisture  at  least  finds  its  way  to 
the  surface  of  the  steel  embedded  in  the  concrete,  but  whether 
it  be  the  absence  of  the  other  ingredients  or  not,  experiment 
shows  that  rust  does  not  form  so  long  as  the  steel  is  covered 
by  a  concrete  layer.  It  is  evident,  therefore,  that  reinforced 
concrete  poles  should  last  indefinitely  without  inspection  or  re- 
painting. In  fact,  the  well  known  difficulty  with  reinforced 
concrete  is  its  relative  indestructability.  A  wooden  structure 
can  be  readily  dismantled,  or  destroyed  by  fire,  in  case  of  need 
for  removal,  but  reinforced  concrete  structures  are  not  to  be 
dismantled  except  by  dynamite,  and  are  almost  as  expensive  to 
remove  as  to  erect. 


On  si'ugcsting  substitutes  for  wooden  poles,  steel  poles  are 
naturally  first  thought  of.  We  have  long  been  familiar  with 
steel  poles,  of  both  the  tubular  and  lattice  frame  varieties.  ,n 
trolley  construction  for  city  streets.  But  lumber  must  still 
advance  very  much  in  price  before  it  can  be  directly  economical 
to  use  steel  poles  in  preference  to  wooden  poles  on  the  score 
of  first  cost.  Moreover,  steel  poles,  unless  kept  in  good  surface 
condition  by  regular  applications  of  paint,  arc  apt  to  he  no  more 
durable  than  some  kinds  of  wooden  poles  in  the  ordinary  tem- 
perate zone  climate.  Rust  will  destroy  the  steel  poles  at  the 
ground  line  as  certainly  as  bacteria  will  destroy  the  wooden 
poles.  In  the  case  of  long-distance  transmission  lines,  however, 
it  has  already  become  economical  to  employ  steel  towers  in 
place  of  ordinary  wooden  poles,  and  these  towers  can  readily 
lie  aflroT<Ied  periodical  inspection  and  protection;  but  the  rank 
and  file  of  poles  for  all  classes  of  ordinary  telegraph,  telephone 


It  will  probably  not  pay  in  the  near  future  to  replace  wooden 
poles  by  reinforced  concrete  poles  merely  on  the  score  of  pur- 
chasing cost.  Even  at  the  present  rates  of  advance  in  price, 
the  ordinary  wooden  pole  is  likely  to  remain  the  -cheaper  for  a 
long  time  to  come.  But  it  is  quite  possible  that  taking  only 
into  account  the  value  of  security  against  sleet  storms,  the  con- 
crete pole  can  already  compete.  At  the  present  time,  the 
ordinary  wooden  telegraph  pole  has  not  a  sufficient  reserve 
strength  for  lateral  wind  stresses,  when  the  wires  which  it  may 
carry  are  loaded  with  frozen  sleet  to  a  diameter  of  an  inch  or 
more.  On  such  happily  rare  occasions  we  know  by  sore  experi- 
ence that  the  ordinary  wooden  poles  are  liable  to  break  by  the 
dozen.  It  is  practically  impossible  to  secure  the  necessary 
factor  of  safety  for  such  emergencies  with  ordinary  wooden 
poles.  But  with  reinforced  concrete  poles  of  somewhat  larger 
diameter  than  the  ordinary,  such  a  factor  of  safety  could  be 
secured,  without  an  unreasonable  extra  cost.  Moreover,  the 
concrete  poles  would  be  straighter  and  more  sightly  in  appear- 
ance than  the  wooden  poles,  a  distinct  gain  for  the  average 
landscape  and  for  the  people  who  have  to  live  with  it.  It  is 
interesting  to  notice  that  the  Penn.sylvania  Railway  Company 
has  recently  been  experimenting  with  concrete  poles  and  that 
the  results  of  some  of  the  experiments  were  announced  at  the 
Atlantic  City  convention  of  the  .Association  of  Railway  Tele- 
graph Superintendents  last  June,  as  reported  in  our  issue  of 
June  29. 

Lightning  Protectors  for   Transmission   Linf.6. 

.\  very  common  device  for  protecting  transmission  lines  in 
Europe  from  lightning  is  the  "horn"  arrester.  It  is  not  often 
used  in  America,  although  it  has  found  some  favor  in  the 
West.  It  consists  essentially  of  two  stout  copper  wires  sup- 
ported opposite  to  each  other,  on  insulators,  in  such  a  m.inncr 
as  to  offer  a  suitable  length  of  air-gap.  Above  the  air-gap  the 
two  wires  bend  away  from  each  other  like  a  pair  of  ram's 
horns,  so  that  at  the  top  they  spread  apart  for  a  considerable 
distance.  If  an  arc  forms  at  the  gap  it  rises  up  the  wires  until 
it   brc.iks   of   its   own   length.     .\   suitable   water   resistance    to 


ground  is  usually  connected  to  one  horn,  the  other  horn  being 
connected  to  a  high-tension  line.  The  disadvantage  of  the 
device,  which  is  very  simple  and  inexpensive,  is  that  the  rupture 
of  the  arc  may  occur  on  the  top  of  an  alternating-current  wave 
and  set  up  oscillations  in  the  line  circuit,  whereas  an  oil-switch, 
when  operating  properly,  always  suppresses  an  arc  at  or  near 
the  zero  point  of  current,  thereby  avoiding  the  establishment 
of  oscillations.  Another  plan  which  is  extensively  used  in 
Europe,  with  considerable  evidence  of  success,  is  the  water-jet 
arrester.  Each  high-tension  transmission  line  is  connected  to 
an  insulated  metallic  cup.  Into  this  cup  a  thin  stream  of  plain 
water  pours,  in  a  column  of  suitable  length,  from  a  grounded 
reservoir  above.  It  also  empties  by  a  similar  stream  into  a 
similar  grounded  cup  beneath.  The  jet  orifices  are  so  shaped, 
in  every  case,  that  splashing  or  interruption  of  the  liquid  col- 
umn is  avoided.  The  water  supply  is  kept  up  continually  and 
the  total  flow  is  quite  small.  The  result  is  that  each  of  the 
lines  is  permanently  grounded  through  a  pair  of  liquid  columns 
of  such  dimensions  that  the  waste  of  energy  is  insignificant; 
but  no  dangerous  rise  of  pressure  is  allowed  to  form.  A  jet 
protector  of  this  kind  may  be  applied  at  each  end  of  a  long 
transmission  line. 


Another  lightning  protective  device  which  has  recently  come 
into  service  in  Central  Europe  for  transmission  lines  of  fairly 
high  pressure  is  the  condenser.  Condensers  with  attached 
fuses  were  tried  at  one  time  in  the  United  States  on  low- 
tension  overhead  lines  as  lightning  arresters,  with  the  object 
of  absorbing  sudden  electric  stresses;  but  since  they  usually 
became  punctured  in  doing  their  duty,  and  thus  went  out  of 
service  when  perhaps  most  needed,  they  were  soon  given  up. 
.^s  now  built  the  condensers  are  glass  tubes  about  an  inch  in 
diameter  and  a  yard  long,  lined  internally  and  externally  with 
a  chemically  deposited  metallic  coating,  and  containing  water 
in  order  to  distribute  readily  their  internally  generated  heat. 
A  group  of  half  a  dozen  such  tubes  forms  a  unit  for  connection, 
in  parallel,  to  a  single  high-tension  line,  where  the  same  enters 
a  station  and  just  before  connection  to  a  choking  coil.  It  is 
claimed  that  these  condensers  are  able  to  withstand  very  con- 
siderable surge  pressures  without  being  punctured,  and  that 
they  greatly  supplement  the  action  of  the  usual  choking  coil 
arresters. 


houses  in  large  cities  where  tenants  move  frequently,  the  prepay- 
ment meter  does  away  with  all  the  waste  of  labor  due  to  discon- 
tinuing service  for  an  outgoing  tenant  and  replacing  it  again 
for  an  incoming  tenant  It  also,  to  a  certain  extent,  takes  the 
place  of  a  solicitor  to  look  after  incoming  tenants,  because 
with  a  prepayment  meter  already  in  place,  and  connected  up, 
many  a  customer  will  drop  coins  in  the  slot  and  go  ahead  using 
the  electric  light,  whereas  he  might  do  something  else  if  it  were 
a  question  of  going  to  a  distant  office  and  signing  an  applica- 
tion. While  there  may  be  some  loss  due  to  tampering  with 
meters  in  various  ways  by  customers,  it  is  not  likely  to  be  as 
large  as  the  expense  connected  with  the  collection  of  a  large 
nimiber  of  small  accounts  from  customers. 


Prepayment  Meters. 

The  discussion  on  "Prepayment  Watt-IIour  Meter"  at  the 
last  Michigan  Electric  Association  convention,  seems  to  indicate 
that  this  instrument  is  about  to  enter  on  a  new  era  of  useful 
ness  in  central-station  work.  It  has  long  been  recognized  that 
the  prepayment  meter,  whereby  the  customer  pays  a  little  at  a 
time  by  putting  coins  in  the  meter,  meets  a  real  need  with 
respect  to  a  certain  class  of  customers.  The  main  trouble  has 
been  the  high  price  of  prepayment  meters  in  the  past,  such 
meters  costing  so  much  more  than  ordinary  meters  that  central- 
station  companies  did  not  feel  that  they  could  install  them  very 
extensively  among  the  numerous  small  customers  where  their 
use  would  be  most  desirable.  The  price  difficulty  seems  to 
have  been  overcome  recently,  however.  It  is  among  the  small 
users  that  prepayment  meters  will  be  used  most  extensively. 
Many  people  who  live  in  a  hand-to-mouth  fashion  will  use 
electric  light  if  they  can  pay  for  it  a  small  amount  at  a  time, 
as  is  allowed  by  the  prepayment  meter.    Then,  too,  in  apartment 


Competition  in  Electric   Cooking. 

In  cities  where  gas  is  available  for  cooking  it  is  not  reason- 
able   to   expect   that   the   wholesale   introduction   of   complete 
electric  cooking  outfits  will  be  easy.     That  many  such  outfits 
will  be  used  in  the  future,  even  in  spite  of  gas  competition,  is 
certain ;    but    we    doubt    the    wisdom    of    large    investment    in 
educational   campaigns   which   have   as   their   object   the   intro- 
duction of  complete  electric  cooking  outfits  in  cities  where  gas 
is   available.     Where  gas   is  not  available  the  case  is  entirely 
different.    Electricity  can  compete  with  gasoline,  coal  and  wood 
much   better  than  with  gas,  because   the  difference   in   conve- 
nience and  cleanliness  between  gas  and  electric  cooking  is  not 
nearly  so  great  as  between  the  latter  and  cooking  with  gaso- 
line or  coal.    Where  gas  is  in  common  use  for  cooking,  the  wise 
policy   for   the   central-station   company   appears   to  be   not   to 
make  extravagant  expenditures  to  educate  people  to  use  elec- 
tric ranges  to  supplant  gas  ranges.     It  is  much  better,  instead, 
to  concentrate  efforts   on   the   introduction  of   certain   devices 
against  which  gas  cannot  so  successfully  compete.     It  has  al- 
ready been  well  demonstrated  that  the  electric  flatiron  is  so  far 
ahead    of    other    irons    that    it   is   almost   beyond   competition. 
When  we  come  to  cooking  devices,   the  first   point   of  attack 
should  be  at  the  dining-room  table,  where  there  can  be  no  real 
competition  from  other  methods  of  heating.     A  great  variety 
of  electric  cooking  appliances  can  be  used  successfully  on  the 
dining-room  table,  but  the  one  which  is  of  most  universal  use- 
fulness and  the  one  which  is  likely  to  produce  the  best  revenue 
when  well  introduced,  is  the  chafing  dish.     There  are  dozens 
of  every-day  cooking  operations  that  can  be  performed  with 
a  chafing  dish,  although  that  utensil  at  the  present  time  has  the 
reputation  of  being  principally  a  show  affair  for  the  concoction 
of  various  indigestible  dishes  at  irregular  hours.     We  believe 
that  if  the  central-station  companies  of  the  country  during  the 
next  few  months  would  concentrate  their  electric  cooking  cam- 
paigns on  the  chafing  dish  and  educate  the  public  to  the  general 
usefulness  of  that  utensil,  the  returns  would  be  much  more  im- 
mediate than  by  attempting  to  cover  the  whole  field  of  electric 
cooking.    A  breakfast  as  elaborate  as  is  desired  by  many  a  small 
family  can  be  prepared  with  a  chafing  dish  and  a  coffee  perco- 
lator,  and   the   variety   of   dishes   need   not   be   below   average 
either. 


Special  Efforts  for  Residence  Wiring. 

We  are  pleased  to  note  at  the  present  time  the  increasing 
number  of  companies  which  are  making  special  efforts  to  secure 
the  wiring  of  old  houses.  We  have  persistently  advocated  stren- 
uous work  to  build  up  central  station  residence  load,  bec.iu.se 
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this  load  wlien  secured  in  large  cnougli  quantities  is  a  better 
revenue  producer  per  dollar  invested  than  many  more  spectacu- 
lar classes  of  lighting  which  have  not  nearly  as  good  an  aggre- 
gate load  factor.  We  are  also  glad  to  see  that  some  of  these 
special  efforts  are  being  directed  squarely  at  securing  the  smaller 
residences,  which  are  really  the  best  paj'ing  kind  of  residence 
customers.  One  plan  that  works  well  is  to  make  a  standing 
offer  to  wire  for  half  a  dozen  lamps  in  a  residence  for  a  fixed 
amount,  perhaps  making  this  amount  payable  in  installments. 
The  cost  of  this  small  number  of  outlets  does  not  frighten  the 
customer  as  the  complete  wiring  of  his  house  might,  and  once 
the  half  dozen  lamps  are  in  use,  it  is  only  a  question  of  time 
until  the  customer  will  gradually  extend  the  wiring  system  to 
cover  the  whole  house.  It  is  an  easy  way  of  getting  an  entering 
wedge.  Some  companies  are  crediting  each  customer  with  a 
certain  amount  of  the  cost  of  his  wiring  on  his  monthly  bills. 
In  other  words,  the  company  makes  the  customer  a  present  of 
a  certain  amount  of  energy  consumed  in  order  to  secure  him  as 
a  customer.  The  drawbacks  to  the  plan  are  that  it  requires  a 
customer  to  pay  considerable  cash  down  at  the  start,  and  that 
existing  customers  may  be  inclined  to  question  the  fairness  of 
making  new  customers  a  present  of  energy,  when  old  customers 
have  to  pay  full,  rates. 


As  to  the  plans  for  wiring  residences  and  taking  payment  by 
installments  covering  one  or  two  years,  they  are  unquestionably 
good.  If  the  company  does  not  do  construction  work  itself, 
arrangements  can  usually  be  made  with  local  wiring  contractors, 
the  company  carrying  the  accounts  if  necessary.  One  matter  in 
this  connection,  however,  does  not  appear  to  be  receiving  the 
attention  it  deserves,  in  spite  of  the  fact  that  central-station  men 
in  general  have  been  the  first  to  recognize  the  necessity  for  good 
illuminating  engineering.  In  connection  with  some  of  these 
special  efforts  and  offers  for  residence  wiring,  it  is  frequently 
necessary  and  advisable  for  the  company  to  have  made  up  a 
large  number  of  inexpensive  and  simple  fixtures  to  install  Under 
these  special  contracts.  It  is  right  here  that  the  central-station 
company  has  a  splendid  chance  to  recommend  to  the  customer 
and  to  get  installed  fixtures  and  glassware  which  will  not  be 
the  notorious  complaint-producers  that  much  of  the  junk  in- 
stalled to  carry  electric  lamps  has  been  in  the  past.  The  ultimate 
popularity  of  electric  light  in  the  small  home  is  to  depend 
entirely  on  the  results  obtained  and  the  economy.  It  is  there- 
fore of  very  first  importance  that  fixtures  and  glassware,  even 
though  they  be  cheap  (and  they  need  not  be  expensive),  should 
be  SMch  as  to  give  satisfactory  results  with  reasonable  lighting 
bills.  The  average  fixture  manufacturer  knows  and  cares  little 
about  the  results.  The  central  statioii  that  depends  on  him  for 
advice  is  lost.  It  is  up  to  the  central-station  company  to  insist 
on  proper  design.  We  have  known  altogether  too  many  com- 
panies who  through  oversight  have  not  done  this,  even  though 
the   company   had  competent   engineer^   in   its   employ. 


is  it  expected  that  they  should  become  motor  experts  in  a  short 
time.  Nevertheless,  as  time  goes  on  the  successful  central^ 
station  solicitor  and  commercial  man  must  acquire  a  good 
knowledge  of  illuminating  engineering  and  put  it  in  practice 
if  he  is  to  be  of  the  most  use  to  himself  and  his  company. 
In  the  larger  companies  probably  many  of  the  solicitors  ap- 
preciate in  a  general  way  that  it  is  a  good  thing  for  the  com- 
pany to  have  electric  light  employed  in  an  efficient  way  by  its 
customers.  We  doubt,  however,  whether  many  of  them  ap- 
preciate how  immediately  valuable  illuminating  engineering  can 
be  in  getting  contracts.  In  canvassing  small  houses  along  the 
company's  lines  (of  which  there  are  always  many)  it  is  worth 
much  to  the  solicitor  to  be  able  to  point  to  examples  in  the 
neighborhood  where  customers  who  have  recently  had  their 
houses  wired  and  the  illumination  planned  according  to  sound 
principles,  are  getting  very  satisfactory  light  with  very  small 
monthly  bills.  A  few  examples  of  this  kind  in  a  neighbor- 
hood are  apt  to  be  worth  more  than  all  the  other  influences  put 
together  in  getting  this  class  of  business.  Take,  for  example, 
the  house  cited  in  the  Electrical  World  of  Nov.  3,  1906,  in 
"Electricty  vs.  Kerosene  for  Residence  Lighting,"  where  by  vir- 
tue of  economy  in  use  and  good  illuminating  engineering,  the 
average  bills  for  the  first  year  amounted  to  only  $1.28  per 
month,  with  $1  minimum  bill  and  high  rates.  Practical  examples 
of  this  kind  can  only  be  obtained  and  brought  home  to  a  neigh- 
borhood by  a  solicitor  planning  the  lighting  of  a  few  houses  in 
each  neighborhood  as  an  introduction.  Then  by  keeping  the 
matter  well  in  hand,  in  order  that  extravagant  installations 
may  not  be  made,  he  may  expect  continued  success  in  securing 
small    residence    lighting    in    his    district. 


Illuminating  Engineering  as  a  Business-Getter. 

Much  has  been  said  about  the  necessity  of  illuminating  en- 
gineering knowledge  in  the  commercial  department  of  central- 
station  companies,  but  there  has  not  as  yet  been  enough  de- 
tailed effort  cither  to  acquire  this  knowledge  or  to  put  it  into 
practice.  It  is  not  to  be  expected  that  all  the  men  in  the  com 
mercial  department  of  a  central-station  company  should  be- 
come proficient  illuminatin'.j'  engineers  on  short  notice.    Neither 


But  some  central-station  men  will  say  that  there  is  no  profit 
in  customers  with  such  very  small  bills.  This  may  be  true, 
but  that  does  not  tell  the  whole  story.  The  first  year's  con- 
sumption of  a  customer  is  seldom  a  true  indication  of  the 
revenue  to  be  expected  from  him.  The  first  year  he  regards  as 
a  period  of  experiment  with  something  which  is  likely  to  be 
very  costly  if  wasted.  After  he  finds  that  it  will  not  bank- 
1  upt  him,  he  gradually  becomes  more  liberal  in  the  use  of 
energy  and,  perhaps,  adds  small  heating  appliances.  It  is  to  the 
new  customers,  however,  that  prospective  customers  are  most 
likely  to  look  for  examples  and  to  which  the  solicitor  should  di- 
rect attention,  because  they  represent  usually  the  greatest  econ- 
omy obtainable.  Another  way  in  which  illuminating  engineer- 
ing is  of  immediate  practical  value  is  in  retaining  dissatisfied 
customers  in  both  the  down-town  and  residence  districts.  A 
customer  retained  is  better  than  a  new  one  gained.  It  is  seldom 
that  the  improvement  of  a  customer's  installation  means  any 
permanent  loss  of  income  from  him.  In  the  case  of  stores,  the 
cry  is  usually  for  more  light  for  the  same  money,  rather  than 
for  the  same  light  for  less  money.  Even  where  a  solicitor  by 
suggested  changes  reduces  a  merchant's  lighting  bills,  it  is 
usually  the  case  that  before  long  the  customer  will  sign  up  con- 
tracts for  additional  business  of  the  more  profitable  sort,  such 
as  window,  sign  and  display  lighting,  so  that  in  the  end  he  will 
he  spending  more  money  with  the  company  than  he  did  at  first 
and  spending  it  more  cheerfully.  Then  there  is  the  question  of 
competition  with  other  illuminants.  It  goes  without  saying 
that  the  man  who  can  make  the  most  use  of  a  given  amount  of 
electric  light  is  the  solicitor  who  can  .show  the  best  results  in 
'he  frirc  of  competition. 
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P^mpire  State  Gas  and    Electric  Association. 

During  the  present  week  the  Empire  State  Gas  &  Electric 
Association  has  been  holding  its  annual  meeting  in  Xew  York 
City.  The  regular  sessions  were  held  on  Wednesday,  Oct.  2, 
in  the  auditorium  of  the  New  York  Edison  Company,  44  West 
Twenty-Seventh  Street,  but  the  convention  was  preceded  by  a 
special  joint  meeting  with  the  Street  Railway  Association  01 
the  State  of  New  York  at  the  concert  hall  of  the  Madison 
Square  Garden,  and  many  of  the  members  stayed  during  the 
week  iLi  devote  time  to  the  interesting  Electrical  Show  now 
being  given  in  the  Garden. 

The  joint  meeting  on  Tuesday  evening  was  of  a  notable 
character,  and  was  well  attended.  Addresses  were  de- 
livered by  Hon.  Frank  W.  Stevens,  chairman  of  the 
Public  Service  Commission  of  the  Second  District  on 
the  work  and  policy  of  the  body.  Mr.  Henry  J.  Pierce, 
president  of  the  International  Railway  Company,  Buffalo,  spoku 
upon  the  electric  railway  situation  of  to-day.  Dr.  Alexander 
C.  I-Iuinphreys,  president  of  the  Stevens  Institute  of  Tech- 
nology, discussed  the  control  of  gas  companies  by  state  commis- 
sions, and  Mr.  Everett  W.  Burdett,  chairman  of  the  Public 
Policy  Committee  of  the  National  Electric  Light  Association, 
read  a  paper  on  public  control  from  the  corporate  standpoint. 

Commissioner  Stevens,  without  mentioning  the  names  of 
the  companies,  told  of  complaints  of  the  inefficiency  of  some 
of  the  railroads,  and  expressed  his  horror  at  the  numerous 
deaths  and  injuries  caused  by  contributory  negligence.  He  said 
that  the  commission  will  do  all  in  its  power  to  promote  the 
efficiency  of  railroads,  but  that  in  doing  so  the  legal  rights 
of  the  corporations  will  be  protected.  The  commissioner  said 
that  it  was  time  that  the  power  of  the  State  was  invoked  to 
remedy  certain  evils,  and  the  Public  Service  Commission  de- 
served to  have  the  support  of  the  corporations.  "The  com- 
panies are  entitled  to  a  fair  compensation ;  the  public  will 
pay  a  liberal  price  for  efficient  service,  but  not  for  poor  service. 
We  will  do  our  duty  to  the  public,  but  I  assure  you  that  it 
will  be  done  without  any  theatrical  effects.  There  will  be  no 
attempi  to  coerce  the  corporations  or  hamper  trade." 

In  his  address  Dr.  Humphreys  reviewed  the  course  of  recent 
agitation,  investigation  and  legislation  directed  at  corporations 
with  such  indiscriminate  zeal  and  expressed  his  belief  that  real 
reforms  would  be  secured,  although  labor  and  capital  were 
both  likely  to  suffer  from  the  loss  of  credit  and  confidence. 
"While  a  panic  has  thus  far  been  averted,  properties  have  been 
tremendously  depreciated,  and  innocent  investors  have  been 
injured."  Moreover,  many  people  had  overlooked  the  evils 
involved  in  the  creation  of  powers  of  inquisition  and  control, 
and  the  centralizing  of  power  in  bureaucracies.  He  continued 
as  follows : 

.\s  we  arc  gathered  here  to  listen  not  only  to  generalities 
but  to  that  which  possibly  may  be  more  directly  helpful,  I  will 
take  occasion  now  to  urge  the  gas  men  of  New  York  State, 
particularly  as  represented  in  the  Empire  State  .\ssociation,  to 
co-operate  with  other  bodies  in  the  efforts  now  being  made  to 
develop  a  uniform  system  of  accounts  and  records,  and,  in 
that  connection,  to  do  everything  in  their  power  to  co-operate 
with  and  secure  the  co-operation  of  the  two  New  York  State 
commissions.  It  is  well  that  the  Empire  State  Association  has 
appointed  a  committee  on  uniform  accounting,  but  we  do  not 
want  this  uniformity  confined  to  one  state.  We  should  have 
one  system  for  all  the  companies  of  the  United  States  and  then 
we  may  hope  that  the  state  cominissions  will  find  that  they 
can  secure  the  maximum  of  efficiency  in  this  regard  by  taking 
advantage  of  the  system  so  developed. 

Many  people  speak  quite  glibly  as  to  the  possibility  of  de- 
veloping a  imiform  system  of  accounts.  Those  who  start  out 
to  develop  such  a  system,  thinking  they  have  an  easy  problem 
fo  solve,  are  from  the  first  doomed  to  failure  and  disappoint- 
ment. I  have  had  perhaps  an  unusual  experience  in  this  direc- 
tion and  I  do  not  hesitate  to  say  that  let  the  companies  working 
under  a  uniform  system  be  absolutely  under  one  government, 
let  that  control  be  concentrated  even  in  one  man,  let  the  system 


be  devised  with  consummate  skill  and  maintained  and  operated 
with  unflagging  zeal,  discretion  and  loyalty,  it  will  still  be  diffi- 
cult and,  perhaps,  impossible  to  have  the  accounts  so  that  they 
are  at  once  absolutely  comparable.  All  the  variations  and  the 
conditions  cannot  be  covered  by  one  system  of  accounts,  records 
and  instructions,  and  even  if  they  could  be,  unavoidable  varia- 
tions as  to  the  application  of  the  instructions  would  be  de- 
veloped through  the  personal  equation.  But  let  us  do  all  in  our 
power  as  public  service  corporation  managers  and  as  good 
citizens  to  keep  this  variation  down  to  a  minimum. 

One  very  disturbing  element  in  the  uniformity  of  accounts, 
and  especially  the  records  of  costs,  is  the,  in  some  ways,  intan- 
gible and,  in  other  ways,  very  real  element  of  depreciation. 
Unless  our  commissions  can  come  to  a  realizing  sense  of  the 
difficulties  they  have  to  meet  in  connection  with  this  matter 
of  uniformity  of  accounts  and  records,  they  too  are  doomed 
to  failure,  at  least   to  the  extent  of  making  unjust  decisions. 

For  many  years  the  gas  companies  of  the  State  of  Massachu- 
setts have  been  governed  by  a  commission,  and,  in  some  ways, 
well  governed.  In  other  ways,  injustices  have  been  done  to 
the  stockholders  and  these  injustices  have  been  in  part  due  to 
the  accounts  as  kept  by  the  companies,  and  in  part  to  the  way 
in  which  the  returns  have  been  required  and  treated  by  the 
commission.  One  point  certainly  has  been  demonstrated,  name- 
ly, that  the  returns  as  published  are  not  tabulated  according  to 
a  uniform  system,  in  other  words,  that  you  cannot  take  the 
published  records  of  the  Massachusetts  commission  and  make 
fair  comparisons  on  the  basis  of  the  data  so  furnished. 

Here  comes  in  an  injustice,  not  only  to  the  companies  of 
Massachusetts,  but  still  more  to  the  companies  outside  of  Massa- 
chusetts, for  they  have  no  power  of  correction.  Those  who  are 
not  fully  informed  take  it  for  granted,  because  they  find  certain 
data  tabulated  apparently  according  to  a  uniform  system,  that 
all  the  figures  in  a  certain  column  must  represent  the  same 
thing  for  each  company  represented.  In  many  cases  this  is 
far  from  being  the  truth,  as  I  have  shown  in  my  New  England 
-Association  paper  referred  to  and  will  show  in  the  paper  which 
I  am  about  to  read  before  the  American  Gas  Institute. 

Therefore,  in  New  Y"ork  State,  in  endeavoring  to  co-operate 
with  and  secure  the  co-operation  of  our  new  gas  commissions, 
we  have  to  consider  not  only  our  duty  to  our  own  companies,  but 
we  have  to  consider  our  duty  to  the  other  companies  throughout 
the  United  States,  for  throughout  the  United  States  no  doubt 
will  be  published  the  results  of  our  workings,  and,  unless  the 
accounts  are  correctly  kept  according  to  a  uniform  method, 
correctly  reported  and  correctly  tabulated,  unwarranted  and' 
misleading  comparisons  will  be  made. 

Mr.  E.  W.  Burdett  discussed  public  control  from  the  cor- 
porate standpoint  under  three  heads :  past,  present  and  future. 
He  showed  how  eager  the  public  had  been  to  foster  tnodern 
corporate  utilities  into  existence  until  they  had  become  com- 
monplace adjuncts  of  daily  life.  The  clamor  for  their  introduc- 
tion had  become  that  for  regulation,  and  railroad  rat*  legisla- 
tion had  been  the  first  outbreak.  But  here  at  once  the  interposi- 
tion of  the  Federal  judiciary  had  withstood  spoliation. 

The  Supreme  Court,  while  affirming  the  right  and  exclusive 
authority  of  state  legislature  to  regulate  rates  and  fix  maximum 
charges,  has  also  subjected  the  reasonableness  of  legislative 
action  in  this  respect  to  the  test  of  judicial  inquiry.  It  has 
insisted  upon  rates  which  are  sufficient  alike  to  give  a  reason- 
able return  upon  a  reasonable  investment  and  at  the  same  time 
be  inherently  fair  and  reasonable  to  the  public.  While  insisting 
that  ordinarily  a  corporation  is  entitled  to  some  profit  upon  its 
enterprise,  the  court  has  not  as  yet  undertaken  to  say  what  that 
profit  shall  be,  except  in  one  case  (192  U.  S..  201: — 1903  ■>  that 
the  rates  of  a  water  company  may  be  lawfully  reduced  by 
legislative  action  to  a  point  where  the  business  •will  \-icld  only 
6  per  cent  upon  the  fair  value  of  the  investment. 

It  seems  natural  and  appropriate  to  suggest  at  this  point  that 
one  of  the  most  important  functions  of  the  newly  created  Public 
Service  Commission  of  the  State  of  New  York  may  be  to  deter- 
mine, in  the  first  instance,  what  a  reasonable  return  is  upon  capital 
invested   in   the   public   service   corporations   which    are   under 
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their  supervision  and  control ;  and  it  is  at  least  reasonable  to 
indulge  the  hope  that  they  will  not  undertake  to  limit  that 
return  within  the  narrow  margin  which  has  been  accepted  by 
the  court  as  sufficient  in  the  case  of  such  a  comparatively 
simple  and  well-established  enterprise  as  that  of  the  supply  of 
water.  There  is  very  little  analogy  between  the  cases.  If  the 
return  on  capital  invested  in  what  can  be  properly  described 
as  essentially  e.xperimental  industries,  such  as  street  railway  and 
electric  enterprises,  is  to  be  confined  to  any  figure  as  6  per  cent, 
it  will,  in  my  judgment,  be  a  sorry  day,  not  only_  for  those 
who  have  their  money  at  hazard  in  these  enterprises,  but  for 
the  public  at  large  whose  interest  lies  in  their  proper  develop- 
ment and  extension. 

As  conservative  a  man  as  President  Eliot,  of.  Harvard  Uni- 
versity, has  recently  said;  "In  such  enterprises  there  are  often 
heavy  risks  .  .  .  HencQ  men  will  not  undertake  them  for 
the  ordinary  return  on  safe  investments.  They  must  be  induced 
to  venture  their'  capital  and  their  capacity  by  a  prospect  of 
unusual  returns."  ("The  Ethics  of  Corporate  Management," 
Chicago,  March  10,  1906.) 

So  far  as  I  know,  public  service  corporations  other  than 
steam  railroads  have  in  but  rare  instances  been  made  the  sub- 
ject of  state  regulation  or  control,  by  special  tribunals  created 
for  the  purpose.  They  have  ordinarily  been  left  at  the  mercy 
or  state  legislatures  or,  worse  yet,  of  the  various  municipal 
authorities  where  they  operate.  They  have  thus  been  forced 
more  or  less  into  state  and  local  politics,  a  course  justified,  if 
at  all,  by  the  dictates  of  "the  first  law  of  nature" — that  of 
self-defense.  But  in  1894  the  State  of  Massachusetts  entered 
upon  a  more  enlightened  experiment  in  public  regulation  and 
control  of  quasi-public  enterprises ;  and  since  that  time  the 
capitalization,  debt,  rates,  service  and  general  conduct  of 
the  public  service  corporations  of  Massachusetts  have  been 
within  the  control  and  regulation  of  public  bodies  created  for 
the  purpose.  What  has  been  the  result  of  this  experiment  can, 
I  think,  be  fairly  gathered  from  the  fact,  which  I  think  is  a 
fact,  that  those  concerned  with  corporate,  as  well  as  those  con- 
cerned with  public  interests  in  Massachusetts,  will  be  found  to 
be  in  practical  agreement  that  the  laws  referred  to  and  their 
administration  have  been  fairly  satisfactory,  and  that  no  con- 
siderable force  could  now  be  mustered  from  any  quarter  to 
repeal   them. 

The  one  primal  defect  in  the  laws  of  Massachusetts  regu- 
lating and  limiting  the  stock  and  bond  issues  of  its  public 
service  corporations — an  error  which  ought  to  be  avoided  in 
the  administration  of  the  law  in  New  York — lies  in  the  failure 
to  discriminate  between  new  enterprises  or  hazardous  exten- 
sions of  old  enterprises,  on  the  one  hand,  and  well-established 
indusjries  on  the  other.  Admitting  that  the  securities  of  the 
latter  can  properly  be  limited  to  amounts  sufficient  only  to 
cover  the  reasonable  expense  of  ordinary  additions  to  plant, 
and  the  returns  upon  them  to  the  going  rates  of  interest  or 
profit  legitimate  in  established  business  of  like  character,  the 
reasonableness  of  the  rule  disappears  when  applied  to  exten- 
sions of  unusual  character  or  into  fields  of  doubtful  profit, 
and  particularly  to  cases  of  incursions  by  new  enterprises  into 
hitherto  uncxploited  fields.  The  pioneer  who  first  dares  to 
explore  hitherto  unexploited  territory,  or  the  inventor  who  is 
willing  to  increase  the  usefulness  of  his  enterprise  by  extend- 
ing it  into  channels  of  doubtful  profit,  should  not  be  treated  in 
the  matter  of  initial  securities  or  the  returns  upon  them  with 
the  same  strictness  as  the  conservative  investor  in  an  estab- 
lished business.  To  quote  President  Eliot  again:  "There  i'^ 
much  to  be  said  on  behalf  of  the  proposition  that  there  shall 
be  no  water  in  the  slock  of  public  service  corporations;  ye; 
if  this  principle  had  Iiccn  applied  to  all  street  railway  and 
lighting  companies  during  the  past  35  years,  the  public  would 
have  waited  long  for  facilities  which  they  have  greatly  en- 
joyed and  profited  by." 

The  great  authority  of  the  Supreme  Court  of  the  Unites! 
States,  as  expressed  in  the  case  of  Handley  vs.  Stutz,  lyi 
U.   S.,  417,   stands   for   substantially   the  same   proposition. 

The  present  attitude  of  New  York  corporations  is  one  in- 
duced by  necessity.     It  is  a  condition  and  not  a  theory  which 


confronts  them.  Whatever  may  have  been  their  former  atti- 
tude is  immaterial ;  at  present  they  have  no  choice  except  to 
submit  themselves  to  a  control  more  drastic  and  complete  than 
any  heretofore  known  in  this  country.  They  are  necessarily 
on  .their  good  behavior.  They  may  not  like  the  commissions, 
but  they  cannot  afford  to  make  faces  at  them. 

What,  then,  shall  the  future  attitude  of  the  corporations  be 
toward  public  supervision  and  control?  In  my  opinion  it 
should  be  a  friendly,  and  not  a  hostile,  attitude.  If  I  were  in 
charge  of  a  large  corporation  in  the  State  of  New  York  I  would 
not,  if  I  could,  repeal  the  existing  law,  though  I  confess  I 
should  favor  some  radical  amendments  of  it.  The  greatest 
objection  to  it  is,  as  I  have  said,  that  everything  depends  upon 
the  men  who  administer  it.  It  does  not  announce  the  prin- 
ciples upon  which  they  shall  act,  nor  undertake  to  outUne  the 
policies  which  they  shall  adopt.  .Assiuning,  however — as  I  am 
glad  to  think  I  have  a  right  to  assume^the  high  character  and 
, capacity  of  these  gentlemen,  and  their  disinterested  and 
patriotic  purpose  to  administer  the  law  in  the  interest  of  in- 
vested capital,  as  well  as  of  the  public,  I  believe  that  a  great 
opportunity  lies  before  the  corporations  of  this  state  to  so 
influence  the  opinions  of  the  commissioners  that  the  highest 
good  to  all  concerned  will  result  from  their  construction  and 
administration  of  the  law.  But  this  cannot  be  successfully 
done  if  gone  at  in  a  narrow,  partisan,  or  altogether  selfish 
manner.  The  settling  of  the  questions  which  will  arise  be- 
fore the  commission  will  involve  great  principles  of  law  and 
of  public  policy,  alike  of  interest  to  the  community  and  of 
vital  importance  to  the  companies.  All  fears  of  adverse  re- 
sults are  dissipated  if  one  entertains  the  conviction,  as  I  have 
no  doubt  the  body  of  the  commissioners  do,  that  the  true  in- 
terests of  both  the  corporations  and  the  public  are  substan- 
tially the  same;  that  the  necessitj'  for  injustice  to  either  in 
order  that  justice  may  be  done  to  the  others  does  not  exist. 
It  is  not  for  the  interest  of  the  public  that  the  corporations 
shall  be  crippled  in  their  activities  or  unreasonably  limited  in 
their  profits ;  and,  on  the  other  hand,  it  is  not  in  the  interests 
of  the  corporations  that  the  public  shall  be  subjected  to  ex- 
orbitant rates,  poor  service  or  contemptuous  .treatment.  Time 
does  not  permit,  and  perhaps  this  would  not  be  the  proper  oc- 
casion, to  undertake  to  develop  and  demonstrate  the  truth  of 
these  general  propositions,  but  reliance  may  well  be  put  upon 
the  fact,  which  I  think  cannot  be  successfully  disputed,  that 
both  in  this  country  and  abroad  the  public  are  best  served 
where  the  corporations  are  most  prosperous,  and  the  corpora- 
tions are  most  prosperous  where  the  public  is  best  served. 

This  stale  of  things  will,  in  my  judgment,  be  greatly  pro- 
moted in  the  future  by  the  application  of  a  principle,  or,  per 
haps,  it  should  hardly  be  called  more  than  a  device,  which, 
while  successfully  applied  abroad,  has  not  as  yet  had  much  at- 
tention in  this  country,  to  wit,  the  so-called  "sliding  scale,"  under 
which,  when  a  proper  relation  has  once  been  established  be- 
tween a  company  and  its  customers,  the  profits  of  one  are 
made  directly  dependent  upon  the  economies  to  the  other. 
Mr.  Henry  J.  Pierce  in  dealing  with  the  electric  railway 
situation  pointed  out  that  the  public  was  ever  demanding 
greater  facilities,  all  of  which  meant  increased  expense,  while 
at  the  same  time  the  authorities  were  constantly  increasing 
taxation.  This  meant  one  of  four  things — poorer  service ; 
price  of  labor  or  material  reduced;  rate  of  fare  increased,  or 
taxation  reduced.  Private  or  industrial  plants  could  be  closed 
down  or  limited  in  dull  times,  but  a  pulilic  service  corporation 
is  required  to  keep  working  up  to  the  limit.  There  was  no 
practicable  chance  to  increase  fares,  but  with  lesser  burdens 
in  taxation,  street  railways  could  do  something  to  meet  the 
demands  on  them  for  constant  improvement  in  the  service. 
For  himself  and  fellow  managers  of  street  railways,  he  could 
promise  cheerful  acceptance  of  the  new  law,  but  the  acts  of 
the  commissions  must  not  all  tend  one  way  and  discriminate 
against  the  corporations,  which  to-day  simply  could  not  raise 
money  for  improvements  because  of  hostile  Icgislatiim  and 
regulation.  He  close<l  with  an  earnest  plea  for  a  reduction  in 
the  burdens  of  taxation  in  this  time  of  vast  demands  and 
colossal   requirements. 
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Electric  Light  Companies  at  the  New   York 
Electrical   Show. 


riic  KU'.-iiical  SIkw  which  opened  in  Madison  Square  Gar- 
don,  New  York  City,  on  Sept.  30,  and  which  will  continue  until 
Oct.  9,  differs  greatly  from  previous  electrical  shows  held  in 
New  York  in  that  the  local  electric  light  companies  arc  pre- 
eminent among  the  exhibitors.  The  New  York  Edison  Com- 
pany, the  Edison  Electric  Illuminating  Company  of  Brooklyn 
and  the  United  Electric  Light  &  Power  Company  of  New  York, 
are  all  conducting  a  campaign  of  education  for  the  benefit 
of  their  respective  patrons  and  for  the  general  public.  The 
central-station  feature  predominates  and  this  fact  is  blazed 
Iroin  the  Madison  Square  Garden  tower  by  large  electric  signs 
with  the  names  of  the  three  companies. 

Each  of  the  companies,  besides  making  an  extensive  exhibit, 
has  given  to  its  patrons  or  placed  at  their  disposal  tickets  o^ 
admission,    of    which    privilege    mrst    customers    have    availed 


a  sweating-on  machine  equipped  with  an  electric  hea:cr,  a 
motor-driven  proofing  press,  and  a  Jordan  job  press.  On  a 
table  beneath  the  dome  are  various  motor-driven  meat-choppers, 
coffee-grinders,  buffers,  vibrators,  etc.,  and  two  oscillating  fan- 
motors  on  ornamental  pedestals.  In  the  rear  corner  of  the 
booth  is  a  line  of  electric  breast  drills,  grinders  and  hoists, 
and  immediately  at  the  left  is  a  motor-driven  dough  mixer, 
and  also  a  floor-surfacing  machine  and  an  electric  potato- 
peeler.  Automatic  air  pumps,  letter-copying  machines,  vibrat- 
ors, and  a  large  motor-driven  turbine  cleaner  complete  the 
exhibit.  Needless  to  state  the  booth  is  attractively  decorated 
and  illuminated  and  the  New  York  Edison's  well  gotten-up 
literature  is  distributed. 

Blazoned  in  letters  12  ft  high  and  93  ft.  long,  the  word 
Brooklyn  stands  out  in  sharp  contrast  at  the  west  end  of  the 
spacious  Garden.  This-  £ign  is  over  the  booth  of  the  Edison 
Electric  Illuminating  Company  of  Brooklyn,  whose  display  is 
one  of  the  features  of  the  show.  The  company  shows  a  com- 
plete home  of  seven  rooms,   with   doorways   leading   from  one 
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themselves.  Nor  has  frugality  prevailed.  Realizing  that  only 
by'  an  appropriate  setting  can  the  advantages  of  electricity  be 
best  presented  to  the  lay  rhind  the  proper  environment  has  been 
provided  and  the  sum  expended  by  the  three  lighting  companies 
10  secure  it  aggregates  not  less  than  $60,000.  The  lighting 
companies  have  also  as  if  by  common  consent,  specialized,  so 
to  speak,  in  their  displays.  The  New  York  Edison  Company 
makes  the  industrial  application  of  electricity  the  keynote  of 
its  exhibit :  the  Edison  Electric  Illuminating  Company  of 
Brooklyn,  shows  its  many  domestic  applications,  and  the 
United  Electric  Light  &  Power  Company  features  the  various 
uses  both  industrial  and  domestic  to  which  alternating  current 
may  be  applied. 

The  booth  of  the  New  York  Rdison  Company  is  in  the 
center  of  the  arena,  and  is  shown  herewith.  Everything  in 
it  is  in  actual  operation.  In  one  corner  are  shown  two  hy- 
draulic pumps,  one  direct-connected  to  a  4-hp  motor,  and  the 
other  belt-driven  by  a  lo-hp  motor.  .Adjoining  these  are  a 
small  circular  saw,  hacksaw,  bench-drill,  and  a  line  of  motor- 
driven  buffing  machines,  grinders  and  blowers.  In  the  opposite 
corner  are   three  pieces   of  apparatus   of  interest   to  printers : 


to  the  other,  started  with  an  office  or  reception  room.  In  this 
office  is  the  registering  staff  for  visitors  who  call.  The  row  of 
seven  rooms  is  open  to  public  view  from  the  outside,  bu; 
entrance  is  only  through  the  office.  Twelve  courteous  lady  at- 
tendants and  demonstrators,  attired  in  pink,  accompany  visitors 
through  the  apartment  and  explain  the  various  devices  shown. 

The  aim  of  the  company  is  to  place  before  the  public  in 
concrete  form  an  illustration  of  the  advantages  of  an  electric 
service  in  the  home — the  "lone,"  conveniences  and  comforts  i: 
adds  to  the  household. 

A  feature  of  the  tirst  room  is  the  telharmonic.  Here  are  also 
found  an  electric  cigar  lighter,  an  electric  fountain,  and  an 
electrically  driven  sewing  machine.  Next  to  the  office  is  the 
bed  chamber  tastefully  fitted  and  decorated  in  Nile  green 
Here  are  shown  such  electrical  appliances  as  a  hot-water 
bottle,  bed-warming  pad,  curling  iron,  foot  warmer,  nursery 
milk-warmer  and  a  system  of  lighting  which  is  very  convenient. 
.\djoining  the  bedroom  is  the  drawing  room.  .\n  electric  grate 
lends  a  homelike  appearance  to  the  room.  In  one  corner  is  a 
piano  with  a  Tel-electric  attachment.  A  neat  little  hall  leads 
•  ■■om  the  parlor  to  the  dining  room  and  shows  what  can  be 
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(lone  in  the  lighting  of  a  house.  By  simply  pressing  a  button 
all  the  lamps  may  be  switched  into  circuit,  or  a  solitary  lamp  left 
lighted  for  the  late  comer.  An  electric  heater  is  also  shown  in 
the  hall.  A  Flemish  dining  room  adjoins  the  drawing  room.  Here 
is  to  be  found  a  chafing  dish,  coffee  percolator,  hot-water 
heater,  warming  pan,  vacuum  carpet  sweeper  and  other  articles 
of  a  well-appointed  dining  room,  all  operated  by  electricity. 
In  the  kitchen  are  shown  a  dish-washing  machine  with  a  rotary 
action  and  an  additional  machine  for  rinsing.  There  is  an  elec- 
tric stove  with  four  heaters  and  an  oven,  and  an  electrically 
operated  hot-water  heater.     Other  useful  articles  are  a   coffee 


FIG.   2. — EXHIBIT  OF  THE    NEW    YORK   Eltl<0.\    COMI'AN'V. 

grinder,  soup  kettle,  deep  fat  kettle,  broiler  and  a  ventilating 
fan.  In  the  laundry  there  is  to  be  found  an  ice  machine  an.l 
refrigerator,  and  also  an  electric  washing  machine,  consisting 
of  a  washtub  and  wringer.  The  color  display  in  the  decorating 
of  the  various  rooms  is  most  artistic  and  the  furnishings  arc- 
in  keepmg  with  the  decorations. 

The  United  Electric  Light  &  Power  Company  occupies  the 
lour  spaces  on  the  north  side  of  the  center  aisle  as  one  enters 

he    Garden.      The    booth    proper    is    divided    into    four    parts, 
-liowing   lighting,   heating,   motor   and   industrial    exhibits. 
In  the  lighting  part  of  the  booth  are  shown  various  types  of 

!ternating-current  carbon,  metallized-filament,  tantalum,  tung 


FIG.   3.— BOOTH    OF  THE   rXIFED  FXECTRIC   LTGHT  4   rOWER  COMPANV. 

sten  and  Nernst  lamps  and  various  styles  of  electroliers  and 
portables.  A  particularly  beautiful  portable  is  that  rcprcsenling 
1  water  fountain. 

In  the  electric-heating  part  of  the  exhibit  an  electrical  range 
IS  shown  in  operation  as  well  as  various  madera  household 
heating  appliances,  such  as  irons,  hot-water  bottles,  radiators 
and  curlini^  irons. 

In  the  power  exhibit  are  motors  attached  to  sewing  machines. 
Hlcctrical  massage  machines  and  buffing  machines  arc  shown, 
as  well  as  a  number  of  types  of  single,  two  and  three-phase 
motors  connected  to  centrifugal  .ind  plunger  pumps.     A  Wailc 


&  Bartlett  electrical  massage  machine  is  also  shown  for  the 
tirst   time. 

Electric  fountains  are  shown  in  operation  in  the  arches  of  the 
exhibit.  In  these  the  lamp  is  hidden  under  vari-colored  glass, 
over  which  the  water  is  caused  to  play  by  means  of  a  small 
motor-driven  pump,  enclosed  in  the  lamp  stand.  By  this  means 
the  same  water  is  used  over  and  over  again. 

In  the  industrial  part  of  the  exhibit  two  applications  of  alter- 
nating current  are  predominant.  One  feature  brings  to  notice 
the  extended  use  of  alternating  current  in  the  plant  of  the 
N'ational  Biscuit  Company  at  Tenth  Avenue  and  Fifteenth 
Street.  Xew  York.  This  exhibit  and  the  one  of  the  newest 
machine  exhibited  at  the  Garden,  that  of  an  autoinatic  spot 
welding  machine,  manufactured  by  the  Universal  Electric 
Welding  Company,  attract  much  attention.  This  machine 
makes  85  welds  per  minute,  and  is  used  for  attaching  handles 
to  can  covers,  plates,  knives  and  garden  implements.  Souvenirs 
showing  this  electric  welding  are  distributed  among  the  patrons 
of  the  booth. 

The  arch  covering  the  booth  contains  at  its  top  10  tungsten 
lamps  fitted  with  8-in.  Holophane  globes.  Over  the  top  of  the 
entire  booth  is  a  huge  electric  sign,  8  ft.  high  and  32  ft.  long, 
containing  519  lamps,  reading  "The  United  Electric  Light  & 
Power  Companj',  ll~o  Broadway,  Alternating  Current."  The 
booth  proper  is  banked  with  palms,  and  these,  with  the  other 
furnishings,  are  very  pleasing  to  the  eye.  In  addition  to  the 
8-in.  Holophane  globes  at  the  top  of  the  arch,  the  booth  is 
surrounded  by  20  pillars,  on  the  top  of  which  are  8-in.  sand- 
blasted globes.  Uniformed  attendants  take  care  of  the  adver 
tising  matter  'of  the  company  and  the  booth  also  contains  a 
business  place  in  charge  of  a  representative  of  the  sales  -depart- 
ment, where  bills  are  received  and  contracts  can  be  signed. 


Fall  Meeting  ot   the  American]Electro- 
chemical    Society. 


The  fall  meeting  of  the  American  Electrochemical  Society 
will  be  held  at  the  Chemists'  Club,  108  West  Fifty-Fifth  Street. 
.\'ew  York,  Thursday,  Friday  and  Saturday,  Oct.  17-19.  There 
will  also  be  a  reception  at  the  club  on  Thursday  evening  and  a 
lianquet  on  Friday  evening  at  the  Liederkranz  Club.  An  excur- 
sion has  been  arranged  on  Friday  afternoon  to  the  laboratory 
of  Thomas  A.  Edison,  and  on  Saturday  afternoon  several 
power  plants  in  Xew  York  and  vicinity  will  be  visited  by  dif- 
ferent parties.  An  excursion  to  the  large  electrolytic  copper 
refinery  at  Chrome,  N.  J.,  has  been  arranged  for  Saturday 
nfternoon.  »-\  final  entertainment  will  be  tendered  to  the 
members  in  the  form  of  a  ".smoker"  by  the  Chemists'  Club 
'Ml  Saturday  evening. 

On  Thursday  evening  Dr.  George  F.  Kiinz  will  deliver  a 
lecture  on  "The  Diamond  and  Moissanite."  following  which 
.Mr.  E.  G.  Acheson  will  lecture  on  "Defloculated  Graphite" 
with  experiments.  The  meeting  of  Friday  morning,  to  be 
hold  at  the  Chemists'  Club,  will  be  devoted  to  the  subject  of 
'l-".1ectrnmetallurgy  of  Iron  and  Steel."  On  Saturday  there  will 
lie  a  morning  session  at  Columbia  University  for  the  readinc 
and  discussion  of  papers.  Following  is  the  programme  of 
papers : 
Friday  Morniiuj  Session: 

"On  the  Electrothermic  Reduction  of  Iron  Ores,"  by  Messrs. 
.\lbcrt  E.  Greene  and  Frank  S.  MacGregor.  "The  Electric 
Furnace  Experiments  for  the  Production  of  Pig  Iron  at  Sault 
Sle.  Marie,"  by  Dr.  Joseph  W.  Richards.  "Electric  Furnace 
I-"xpcriments,"  by  Dr.  H.  \.  Potter.  "Discussion  of  Moissan's 
l-".xpcrinicnls  on  the  Boiling  Points  of  the  Metals,"  by  Dr.  O. 
P.  Wafts.  "The  Electrometallurgy  of  Zinc,"  by  M.  Gustave 
(Jin.  "A  New  Application  of  Chlorine  in  Metallurgy."  by  Mr. 
C.  E.  Baker.     "The  Heal  Conductivity  of  Carbon."  by  Mr.  F. 

.\.  J.   FitzGcrald.     "Granular   Carbon  Resistors,"  by   Prof.   S. 

.■\.  Tucker. 
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Saturday  Morning  Session: 

"PhysicoTchemical  Notes  on  the  Aluminates  of  Soda,"  by 
Mr.  P.  B.  Sadtler.  ".'\ction  of  Ammonium  Persulphatcs  on 
Metals,"  by  Mr.  J.  VV.  Turrentine.  "Note  on  the  Use  of  the 
Capillary  Electrometer  for  Alternating  Voltages,"  by  Mr.  M. 
G.  Floyd.  "Electroscopic  Determination  of  Radium  in  Some 
Tufa  at  Hot  Springs,  Arkansas,"  by  Dr.  Herman  SchlundL 
"Electrolytic  Separation  of  Silver  and  Copper,"  by  Mr.  H.  W. 
Gillelt.  "Electrolytic  Determination  of  Minute  Quantities  of 
Copper,"  by  Mr.  E.  E.  Free.  "Electrolytic  Reduction  of  Nitric 
Acid,"  by  Dr.  H.  E.  Patten.  "Electrochemical  Methods  for 
the  Qualitative  and  Quantitative  Determination  of  Free  Sili- 
con in  the  Pres.sure  of  Silica,  Silicates,  Oxides,  Free  Carbon 
and  Carborundum,"  by  Mr.  W.  R.  Mott.  "On  the  Nature  of 
Electrolytic  Conductors,"  by  Dr.  L.  Kahlcnberg.  "The  Elec- 
trolytic Theory  of  the  Corrosion  of  Iron,"  by  Dr.  A.  S.  Cush- 
nian,  with  demonstrations.  "On  the  Treatment  of  Storage 
Battery  Elements  Before  Putting  them  Out  of  Commission," 
by  Prof.  O.  W.  Brown.  "A  Further  Study  of  Concentration 
Cells,"  by  Dr.  Henry  S.  Carhart. 

Prof.  S.  A.  Tucker,  Columbia  University,  is  chairman  of  the 
New  York  committee  of  the  society,  and  Mr.  Alois  von  Isako- 
vics,  Monticello,  N.  Y.,  is  the  local  secretary.  During  the  meet- 
ing there  will  be  an  exhibition  of  some  new  electrochemical 
product   apparatus. 


CURRENT  NEWS  AND  N0TE5. 


STREET  RAILWAY  CONVENTION.— At  the  Atlantic 
City  street  railway  convention,  Mr.  W.  J.  Clark  has  promised 
to  read  a  paper  on  the  important  subject  of  "Municipal  Own- 
ership in  Great  Britain  and  in  the  United  States."  For  a  long 
time  past  he  has  made  a  special  expert  study  of  this  gteat 
modern  problem  and  its  data. 


PUBLIC  POLICY.— The  report  of  the  Public  Policy  Com- 
mittee of  the  National  Electric  Light  Association,  together 
with  all  the  reports  of  that  committee's  sub-committees,  is  now 
available  in  printed  form,  and  in  accordance  with  the  statement 
recently  made  in  the  monthly  bulletin  of  the  association,  extra 
copies  of  this  can  be  obtained  from  the  association  at  the 
price  of  $1  each. 

THE  TELEGRAPH  STRIKE  ?till  continues,  but  no  further 
bodies  of  men  have  been  called  out,  and  in  Canada  there  has 
been  a  wholesale  return  of  the  operators  to  such  positions  as 
might  be  open  to  them  in  the  Great  Northwestern  System, 
owned  by  the  Western  Union.  A  petition  for  better  service 
lias  been  made  by  some  50  members  of  the  Produce  Exchange 
in  New  York  City.  The  exchange  has  over  1000  members.  .\n 
investigation  of  the  alleged  delays  is  being  made. 

NEir  YORK  INTERSTATE  TELEPHONE.— L^si  week 
at  Syracuse,  the  following  officers  were  elected  at  the  meeting 
of  the  New  York  Interstate  Telephone  Association:  President, 
J.  H.  Griswold;  vice-president,  Wilbur  H.  Johnson,  Buffalo; 
secretary,  R.  Max  Eaton,  Niagara  Falls ;  treasurer,  George  R. 
Fuller,  Rochester ;  executive  committee,  B.  T.  Bellander, 
George  B.  WrigWt,  Williamsport ;  J.  H.  Griswold,  Alb.iny ; 
Wilbur  H.  Johnson,  Buffalo,  and  C.  H.  Poole,  Utica.  The 
members  of  the  executive  committee  were  elected  as  delegates 
to  the  convention  of  the  National  Telephone  .Association  which 
will  be  held  in  Chicago  in  December. 


AN  EDISON  ENGINEERING  COMMISSION  has  been 
appointed  by  the  executives  of  the  Edison  Illuminating  Com- 
panies of  New  York,  Chicago,  Boston,  Philadelphia  and  Brook- 
lyn, to  make  a  thorough  investigation  and  to  report  with 
recommendations  on  the  design,  construction  and  operation  of 
the  generating,   transmission  and  distribution  systems  of  each 


of  the  five  companies.  This  commission  is  composed  of  three 
engineers  from  each  company,  and  is  organized  as  follows :  W. 
F.  Wells,  of  Brooklyn,  chairman;  P.  Junkersfeld,  of  Chicago, 
secretary ;  W.  C.  L.  Eglin,  of  Philadelphia,  treasurer ;  L.  L. 
Elden,  of  Boston,  chairman,  committee  on  operation;  P. 
Torchio,  of  New  York,  chairman,  committee  on  design,  and 
W.  C.  L.  Eglin,  of  Philadelphia,  chairman,  committee  on  pur- 
chased apparatus. 


A.  I.  E.  E.  MEETING. — The  next  regular  meeting  of  the 
institute  will  be  held  in  the  Engineering  Societies  Building, 
New  York  City,  on  Friday,  Oct.  11,  at  8:15  p.  m.,  when  a  paper 
will  be  read  on  "The  Grounded  Neutral,  With  and  Without 
Series  Resistance,  in  High-Tension  Systems,"  by  Paul  M. 
Lincoln,  engineer  of  power  division  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company.  Experience  papers  will  be 
presented  on  the  same  subject  by  F.  G.  Clark,  superintendent 
of  power  station  of  the  Pennsylvania  Tunnel  &  Terminal 
Railroad  Company,  and  George  I.  Rhodes,  assistant-engineer 
of  the  Interborough  Rapid  Transit  Company  of  New  York. 
The  papers  and  discussions  cover  advantages  and  disadvantages 
of  the  grounded  connection  under  various  conditions,  more 
particularly  the  possibility  of  cutting  out  faulty  feeders  without 
interrupting  the  service.  The  function  of  the  series  resistance 
in  the  ground  connection  will  be  considered  both  theoretically 
and  practically. 


DR.  STEINMETrS  LECTURES  ON  LIGHT  AND  IL- 
LUMINATION.—The  Polytechnic  Institute  of  Brooklyn  offers 
the  following  interesting  course  of  lectures  on  radiation,  Hght 
and  illumination  by  Dr.  Charles  Proteus  Steinmetz.  The 
lectures  will  be  given  in  the  evening  and  will  be 
illustrated  by  occasional  experiments.  The  dates  and 
subjects  are  as  follows:  Nov.  7,  Radiation  as  a  Form  of 
Energy;  Physical  and  Chemical  Effects  of  Radialioii;  Nov. 
21,  Physiological  Effects  of  Radiation;  Visible,  Infra-red, 
Ultra-violet  and  X-radiation ;  Dec.  12,  Black -body,  Gray-body 
and  Colored-body  Radiation;  Jan.  9,  Selective  Radiation  of 
Gases  and  Vapors,  Arcs  and  Discontinuous  Discharge;  Jan.  23, 
Efficiency  of  Transformation  into  Radiant  Energ>';  Feb.  13, 
Measurement  of  Radiation  and  Photometry;  Feb.  27,  Commer- 
cial Illuminants,  Flames,  Incandescent  Lamps  and  Arc  Lamps ; 
March  12,  Illumination  and  Illuminating  Engineering. 


TELEPHONE  SIGNAL  SEKF/CE.— Something  unique 
in  navigation  aids  will  be  the  telephonic  marine  signal 
service  which  is  now  being  established  on  the  St.  Lawrence 
River  between  Quebec  and  Montreal,  and  which  will  be  in  use 
early  in  October.  The  service  is  to  provide  for  a  system  of 
communication  between  ships  and  shore,  and  will  enable  the 
owners  and  agents  to  know  of  the  progress  of  ships  b.^tween 
these  two  cities.  It  will  also  enable  the  captains  of  vessels  to 
learn  of  the  condition  of  affairs  in  the  river  and  to  avoid  any 
unusual  or  unexpected  danger.  There  is  no  such  service  in 
existence  anywhere  else  in  the  world,  and,  with  no  experience 
to  be  guided  by,  the  engineers  were  obliged  to  originate  a 
service.  At  each  station  will  be  erected  a  mast  65  ft.  hig^ 
with  a  cross-spar  25  ft.  in  length,  placed  about  20  ft.  from  the 
top  of  the  mast.  From  this  cross-spar  signals  will  be  dis- 
played, one  side  for  down-stream  and  the  other  for  up.  When 
signals  are  to  be  displayed,  an  ensign  will  be  flown  from  the 
masthead.  At  night  a  white  light  at  the  masthead  will  call 
attention  to  signals.  A  set  of  flag  signals  has  been  prepared 
for  day  use,  and  a  set  of  lamps  arranged  for  use  after  dark. 
One  signal  will  enable  vessels  which  desire  to  pass  through 
Quebec  to  take  on  a  pilot  witliout  carrying  on  the  continuous 
whistling  performance  which  now  annoys  people  in  Quebec. 
The  various  messages  received  and  to  be  sent  will  be  dis- 
patched from  one  station  to  another  by  telephone  to  cither 
Montreal  or  Quebec,  and  then  to  the  agents  of  the  ships  in- 
terested. 


October  3,  1907. 


ELECTRICAL      WORLD 


641 


.ENGINEERING  AT  UNIVERSITY  OF  MICHIGAN.— 
Nearly  500  freshmen  engineers  have  been  enrolled  this  year 
at  the  University  of  Michigan. 


St.  Nazaire,  La  Coubre,  Nice 'and  Cape  Corsica.  This  pro- 
gramme has  been  established  tentatively  and  is  susceptible  of 
modifications." 


HARVARD  ENGINEERING  C0t/i?5£5.— The  enrollment 
in  the  Harvard  Graduate  School  of  Applied  Science,  which  now 
enters  its  second  year,  is  more  than  double  that  of  last  year. 
A  degree,  such  as  A.  B.  or  B.  S.,  is  required  for  admission  to 
this  school,  but  engineering  is  also  taught  at  Harvard  as  an 
undergraduate  study. 


THE  MAILING  LIST. — The  Technical  Publicity  Association 
devoted  the  first  meeting  of  the  year,  Sept.  26,  to  the  considera- 
tion of  "The  Mailing  List."  N.  W.  Gage  of  the  "Buyers' 
Reference"  and  Burdette  Phillips,  of  the  "Central  Station 
List"  and  "Electric  Railway  Directory,"  addressed  the  associa- 
tion, and  a  long  discussion  followed  in  which  various  members 
told  their  experiences  in  making  and  using  mailing  lists,  and 
in  some  instances  compared  this  form  of  advertising  with  trade 
magazine  advertising.  It  was  decided  to  take  up  other  phases 
of  this  broad  subject  at  the  October  meeting  of  the  association. 


WIRELESS  ENERGY  TRANSMISSION.— A  special  cable 
dispatch  from  Paris  of  Sept.  26  says :  "A  young  Lyons  scientist 
asserts  that  he  has  discovered  a  means  of  transmitting  electrical 
energ>-  without  wires.  Experiments  are  now  proceeding  in  the 
grounds  of  the  Chateau  du  Cret,  belonging  to  a  Lyons  manu- 
facturer named  Auguste  Villy.  A  miniature  car,  running  on 
rails,  was  recently  propelled  a  distance  of  200  yds.  by  means  of 
energy  from  an  electric  transmitter.  Details  of  the  process  are 
withheld  for  the  present.  Patents  were  taken  out  in  August. 
A  syndicate  of  bankers  has  been  formed  to  work  the  invention." 


INDUSTRIAL  EDUCATION.— As  a  preliminary  to  its 
gathering  of  manufacturers,  trades-unionists  and  educators  in 
Chicago  on  Dec.  5  to  discuss  industrial  education,  the  National 
Society  for  the  Promotion  of  Industrial  Education  has  sought 
the  views  of  300  manufacturers  and  labor  men.  Of  the  early 
replies  received  a  large  majority  of  both  classes  favored 
strongly  the  introduction  of  public  trade  and  technical  instruc- 
tion. Bulletin  No.  3  of  the  society,  which  can  be  obtained  free 
on  application  to  C.  R.  Richards,  secretary,  care  of  Teachers' 
College,  New  York,  gives  the  views  of  some  of  the  manufac- 
turers and  labor  men. 


FIVE  THOUSAND  MEMBERS.— The  American  Institute 
of  Electrical  Engineers  has  just  passed  the  five  thousand  mem- 
ber mark,  and  bids  fair  to  gain  at  a  rate  of  over  one  thousand 
a  year.  This  does  not  include  students.  The  past  year  has  been 
one  of  great  success  and  usefulness  in  every  direction,  and  Dr. 
Samuel  Sheldon,  as  president,  has  shown  remarkable  energy 
and  executive  ability,  winning  commendation  in  every  quarter. 
In  fact  his  work  as  an  administrator  has  attracted  such  general 
attention,  as  to  lead  to  his  recommendation  for  the  presidency 
of  the  Massachusetts  Institute  of  Technology,  an  institution 
for  which  his  high  technical  training  and  wide  experience  as 
a  teacher  also  give  him  notable  qualifications.  In  short  it  may 
truly  be  said  that  Dr.  Sheldon  leaves  the  Institute  presidential 
chair  with  a  well-deserved  and  greatly  enhanced  reputation. 

WIRELESS  TELEGRAPHY  IN  FRANCE.— Cons\y]-Gcn 
eral  Skinner,  of  Marseilles,  reports  the  following  information, 
received  from  the  French  Director  of  Posts  and  Telegraphs, 
concerning  government  wireless  telegraph  stations ;  "At  pres- 
ent there  are  two  stations  for  wireless  telegraphy,  one  at 
Ouessant  and  one  at  Porquerolles.  These  two  stations  are  pre- 
pared to  handle  private  messages,  to  which  may  be  added  the 
station  at  Dieppe,  which  belongs  to  the  Western  Railway 
Company.  Two  other  stations  are  about  to  be  opened,  one  at 
Saitites-Maries-de-la-Mcr  (near  Marseille)  and  the  other  in 
the  environs  of  Algiers.  It  has  been  determined,  according 
to  an  agreement  reached  between  the  interested  departments 
of  the  Government,  to  establish  stations  at   Boulogne,  Havre, 


RADIUM  IN  ALPS. — A  recent  investigator  has  found  nu- 
merous traces  of  radium  around  the  new  Simplon  Tunnel,  and 
attributes  to  it  the  extreme  heat  noted  there.  This  may  be  a 
new  source  of  supply.  In  the  current  Harper's  Weekly  Dr. 
Truman  Abbe,  in  an  article  entitled  "The  Most  Costly  Thing 
in  the  World,"  says  as  to  the  difficulty  of  procuring  radium : 
"Some  idea  of  the  difficulties  in  the  way  of  extracting  radium 
from  the  pitchblend  waste  may  be  appreciated  when  we  learn 
that  pitchblend,  the  mineral  that  is  richest  in  radium,  contains 
but  one-millionth  part  of  I  per  cent  of  radium,  less  than  the 
proportion  of  gold  in  ocean  water.  We  would  think  it  a  pretty 
thankless  task  to  mine  gold,  or  extract  it,  from  sea  water;  but 
the  work  would  be  far  easier,  and  we  should  get  more  gold 
from  a  cubic  yard  of  sea  water  than  we  would  radium  from  a 
ton  of  pitchblend.  Perhaps,  then,  it  will  not  be  hard  to  appre- 
ciate how  little  radium  there  is  in  the  world — less  than  twenty 
grains,  certainly  not  half  a  teaspoonful  of  pure  radium  bromide 
A  grain  of  gold  can  be  had  for  5  cents  or  less.  Diamonds  are 
worth  by  weight,  much  more,  perhaps  $10  a  grain,  but  the  cost 
of  radium  is  truly  fabulous — $7,200  for  a  single  grain." 

MEETING  OF  THE  A.  S.  M.  £.— The  American  Society  of 
Mechanical  Engineers  will  hold  the  first  monthly  meeting  this 
fall  on  Tuesday  evening,  Oct.  8,  at  7  :4s,  in  the  main  auditorium 
of  the  Engineering  Societies  Building,  at  29  West  Thirty-Ninth 
Street,  New  York.  The  subject  of  this  meeting — Industrial 
Education — is  one  in  which  manufacturers  are  very  much  in- 
terested. The  college  technical  courses  and  the  student  appren- 
ticeship courses  will  be  discussed  at  length  by  men  who  have 
been  in  charge  of  theoretical  and  practical  institutions.  Prof. 
John  Price  Jackson  has  written  a  paper  on  the  college  technical 
courses  and  apprenticeship  courses  offered  by  manufacturing 
establishments.  He  gives  data  in  the  form  of  letters  from 
several  of  the  largest  manufacturing  establishments  in  America. 
in  which  they  outline  the  courses  offered  by  the  factories,  and 
explains  the  matter  of  conducting  the  same.  '  Dr.  Henry  S. 
Pritchett,  president  of  the  Carnegie  Foundation  and  president 
of  the  Society  for  the  Promotion  of  Industrial  Education,  and 
Prof.  Dugald  C.  Jackson,  of  the  Massachusetts  Institute  of 
Technology  and  president  of  the  Society  for  Promotion  of 
Engineering  Education,  will  deliver  short  addresses  on  the  sub- 
jects allied  to  their  societies.  Manufacturers  have  been  invited 
to  speak  informally  of  their  experiences,  and  altogether  it  is 
expected  that  the  meeting  will  prove  interesting  and  instructive. 


INTERPLANETARY  SPACE  has  been  the  subject  of  a 
good  many  theories,  speculations,  inquiries  and  bold  statements. 
.\t  the  meeting  in  Dresden,  Germany,  on  Sept.  25,  of  the  Con- 
gress of  German  scientists  a  remarkable  statement  was  made  by 
Prof.  Hergesell,  of  Strassburg  University.  He  says  that  at- 
mosphere at  high  altitudes  is  coldest  over  the  equator  and 
warmest  above  the  poles.  This  surprising  result,  he  explains, 
was  determined  by  balloon  ascents  made  last  July  in  various 
latitudes.  The  observations,  which  were  taken  with  automatic 
instruments  attached  to  unmanned  balloons,  have  not  yet  been 
worked  out  in  detail,  but  Prof.  Hergesell  finds  his  conclusions 
abundantly  proved  through  the  data  collected.  Balloons  which 
reached  altitudes  of  11  to  I2K>  '"''cs  in  the  tropics  were  found 
to  have  registered  alxjut  148  deg.  below  zero,  F.,  while  in 
the  latitude  of  Central  Europe  the  temperature  was  only  76 
to  85  below  zero  at  the  same  heights.  Another  fact  estab- 
lished by  these  balloon  ascents  is  that  the  greatest  cold  of  the 
upper  atmosphere  is  reached  at  heights  from  6  to  GV^  miles. 
Above  that  height,  contrary  to  the  assumption  of  scientists 
hitherto,  the  air  actually  grows  warmer.  This  warmer  stratum 
of  air  is  highest  at  the  equator  and  lowest  at  the  poles,  where  it 
is  estimated  to  begin  at  a1>out  4%  miles.  Prof.  Hergesell  con- 
cludes that  the  atmospheric  conditions  affecting  the  weather  do 
not  reach  higlver  than  7  miles. 
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RULES  FOR  UTILITIES.— The  up-state  section  of  the  Pub- 
lic Service  Commission  has,  like  that  for  New  York  City,  drawn 
up  a  series  of  rules  and  regulations  governing  the  nature  of 
franchises,  issuance  of  bonds,  etc.  Copies  are  furnished  from 
■he  office  in  Albany. 


DEVELOPING  PEAT.— A  meeting  will  be  held  at  the 
Jamestown  Exposition  from  Oct.  15  to  18  to  form  an  organiza- 
tion to  be  known  as  the  American  Peat  Association.  The  object 
of  the  association  is  lo  utilize  the  many  acres  of  swamp  land 
throughout  the  country,  at  the  same  time  reclaiming  it  for  agri- 
nltural  and  other  uses,  and  to  provide  a  cheap  fuel.  It  is  also 
i'loposcd  to  demonstrate  the  manufacture  of  by-products  from 
peat. 

ACCIDESTS  IN  AMERICA.— Ai  Berlin,  on  Sept.  28,  Dr. 
William  H.  Tolman,  social  economist,  of  New  York  City, 
road  a  paper  before  the  International  Congress  of  Hygiene  and 
Demography  on  "Industrial,  Sanitary  and  Safety  Devices."  He 
described  the  work  of  the  council  of  the  editors  of  the  American 
scientific  and  industrial  journals  to  reduce  the  number  of 
Msualties  in  the  industrial  army.  In  America,  Mr.  Tolman  as- 
-erted,  these  were  continuously  as  great  as  were  the  casualties 
during  the  .Xnierican  Civil  War  and  the  Franco- Prussian  War. 


A  NEW  ELEMENT.— Ur.  Bertram  B.  Boltwood,  of  Sloane 
Laboratory,  Yale  University,  writes  to  the  editor  of  Nature, 
under  date  of  Sept.  9,  that  from  various  experiments  conducted 
ill  the  Sloane  Laboratory,  he  thinks  there  is  good  cause  for  be- 
lieving that  the  uranium  minerals  contain  an  elemerrt  emitting 
"alpha"  rays  which  is  different  from  other  elements  that  have 
been  identified  and  which  produces  no  emanation.  The  new  ele- 
ment resembles  thorium  in  its  chemical  properties.  "The  activ- 
ity of  this  element,"  continues  Mr.  Boltwood,  "appears  to  be 
al)Out  the  same  as  that  of  radium  itself.  It  is  without  doubt  a 
product  of  uranium  and  is  probably  the  immediate  parent  of 
radium." 


MAINE  WATER  POWERS.— Kenmhec  River  and  its  im- 
portant tributaries  furnish  some  of  the  best  water  powers  of  the 
country,  besides  affording  many  excellent  sites  for  further  de- 
velopment and  the  welfare  of  the  whole  state  of  Maine  is  in- 
volved in  the  wise  extension  of  the  use  of  this  river  and  its 
l)ranches  for  water  power,  for  log  driving  and  lumbering,  and 
for  municipal  and  other  purposes.  To  meet  the  constant  de- 
mand for  infonnation  in  regard  to  the  hydraulics  of  this  great 
drainage  basin,  the  United  States  Geological  Survey  has  just 
issued,  as  Water  Supply  Paper  No.  198,  a  report  embodying 
all  available  data  in  regard  to  the  flow  of  the  streams  and  the 
l)ossibilities  of  regulating  that  flow  by  means  of  storage,  oppor- 
I  unities  for  which  are  exceptionally  good. 


DIRECT  HAVANA  CABLE.— li  is  announced  that  the 
Commercial  Cable  Company's  new  cable  service,  giving  direct 
oomnumication  between  this  city  and  Havana,  is  now  expected 
lo  be  in  operation  by  Oct.  15.  The  cable  steamer  Sihertown, 
invned  by  the  India  Rubber,  Gutta  Percha  &  Tele.graph  Works, 
"f  London,  England,  the  concern  which  obtained  the  contract 
for  manufacturing  and  laying  the  New  York-Havana  sub- 
marine cable,  is  due  at  Havana  about  this  time  and  promptly 
after  her  arrival  there  will  begin  the  work  of  laying  the  cable 
from  that  port  to  New  York.  This  task  is  expected  to  take 
only  about  two  weeks.  The  new  cable,  which  will  be  approxi- 
mately 1300  miles  in  length,  will  be  the  only  all  sea  cable  line 
liclwccn  New  York  City  and  Havana. 

LONDON  SHOW-WINDOW  LIGHTING.— Accordmg  to 
'uir  English  contemporary.  Electrical  Times,  London  shopkeepers 
arc  learning  to  appreciate  the  advertising  value  of  the  electric  light 
in  shop  windows  after  closing  hours.  Referring  to  one  promi- 
nent example,  it  says:  "On  a  fine  evening  tjie  crowd  of  well- 
dressed  people  gathered  round  these  windows  is  considerable. 
Of  course  the  exhibition  is  ten  times  as  attractive  by  night  as 


i;  is  by  day;  that  is  the  first  point  to  recognize.  The  educa- 
tional work  of  the  window  continues  long  after  the  business  of 
the  counters  has  come  to  an  end,  and  the  function  of  the  win- 
dow is  a  vastly  important  one.  The  sex  that  inspects  the  win- 
dows for  ten  days  as  the  preliminary  of  spending  money  for 
ten  minutes,  will  find  that  illuminated  windows  shorten  the  in- 
tervals between  successive  openings  of  the  purse." 


WIRELESS  AT  LEAGUE  ISLAND.— A  new  wireless  sta- 
tion is  being  established  at  the  League  Island  Navy  Yard, 
at  Philadelphia.  The  sending  and  receiving  apparatus  former- 
ly used  in  Pensacola,  Fla.,  has  been  shipped  to  the  navy  yard 
there.  Prof.  Stone,  who  has  an  experiment  station  at  Harvard 
University,  will  take  personal  charge  of  the  wireless  system. 
The  plan,  first  hit  upon  by  officials  at  the  Washington  Navy 
Yard,  of  using  smokestacks  in  lieu  of  regular  wireless  telegraph 
masts,  which  are  quite  expensive,  has  been  followed  at  League 
Island.  The  tall  stacks  of  the  power  houses  between  the  old 
and  new  dry  docks  are  being  utilized  for  this  purpose.  When 
finished  the  station  at  League  Island  will  complete  the  chain 
along  the  Atlantic  coast,  the  break  between  New  York  and 
Washington  having  been  at  this  point.  The  station  nearest  to 
Philadelphia  up  to  this  time  has  been  at  Cape  Henlopen.  This 
will  become  a  sub-station  to  the  one  at  League  Island,  and  both 
will  be  under  the  charge  of  Captain  Henry  Hutchins. 


TELEPHONY  AND  POLITENESS.— In  referring  to  a 
recent  circular  of  an  .American  telephone  exchange  requesting 
that  the  word  "please"  be  omitted  from  communications  to  the 
operator,  our  London  contemporary,  Electrical  Times,  says  that 
the  incident,  though  quite  unimportant  in  itself,  may  serve  for 
a  useful  object  lesson  as  to  the  vast  importance  that  the  hustler 
attaches  to  the  future.  "He  is  a  pilot  forging  ahead  towards 
some  wondrous  object  on  the  horizon,  an  object  so  vastly  im- 
portant that  'Please,'  and  'Thank  you,'  together  with  the 
luncheon  hour,  must  be  thrown  overboard  in  order  to  lighten 
the  vessel.  Surely  the  perspective  is  all  wrong,  when  any  object 
looms  as  large  as  this.  It  is  to  be  hoped  that  the  request  of 
the  telephone  company  will  not  be  complied  with.  But  if  it 
were,  it  would  liave  one  of  two  effects.  Either  it  would  cause 
perceptibly  greater  delay  in  the  case  of  courteous  persons  who 
marked  the  omission  of  'please'  by  an  awkward  halt — naturally 
one  would  attempt  to  word  the  petition  less  bluntly — or  it  would 
train  all  Philadelphians  to  cast  off  'please'  and  'thank  you'  from 
ordinary  conversation.  The  former  alternative  wastes  more 
time  on  the  telephone  than  'please' ;  the  latter  would  ensure  the 
Philadelphian  very  scant  attention  in  his  commerce  with  beings 
less  highly  civilized  than  himself;  also  a  question  of  dollars." 


PLENTY  OF  ACCIDENTS.— Last  week,  the  secretary  of 
the  Public  Service  Commission,  Trains  H.  Whitney,  turned  in 
his  first  report  of  accidents  reported  by  the  various  New  York 
traction  companies.  The  time  covered  was  from  A\ig.  5,  when 
the  board's  order  became  effective,  until  Aug.  31.  26  days,  the 
number  of  accidents  reported  in  Greater  New  York  reaching 
the  enormous  total  of  5500.  The  list  of  accidents  as  given  in  the 
report  was  as  follows:  Persons  injured  in  car  collisions.  145; 
persons  injured  in  collision  with  vehicles.  465:  persons  struck 
by  cars,  405;  persons  injured  boarding  cars,  641:  persons  in- 
jured alighting  from  cars,  1263;  employees  injured,  641;  de- 
railments, 33;  injuries  on  stairways,  26:  other  accidents,  l88i : 
total,  5500.  Of  the  total  number  of  accidents  reported  a  major- 
ity, it  will  be  seen,  were  of  a  serious  nature.  In  the  26  days 
189  persons  were  either  killed  or  seriously  injured.  The  fur- 
ther classification  on  the  report  shows:  Persons  killed.  42:  frac- 
tured skulls,  10:  amputated  limbs.  10:  broken  limbs,  44:  other 
serious  injuries,  83;  total,  189.  The  traction  companies  are  re- 
quired to  report  all  accidents  within  three  days,  and  the  com- 
mission has  every  serious  occurrence  of  the  character  investi- 
gated at  once.  The  records  of  the  commission,  liowever.  are 
not  open  to  "ambulance  chasers."  and  may  not  be  used  in  dam- 
age suits.  It  is  said  the  board  will  begin  an  investigation  to 
determine  some  means  of  further  safeguarding  human  life. 
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The    New     Power     Plant     of    the     Lowell 
Electric    Light    Corporation. 

ANEW  turbine  power  station  is  now  under  construction  for 
the  Lowell  Electric  Light  Corporation,  at  Lowell,  Mass., 
under  the  designs  and  supervision  of  the  Stone  &  Webster 
Engineering  Corporation,  of  Boston.  The  plant  is  located  at  the 
corner  of  Perry  and  Pond  Streets,  about  half  a  mile  from  the 
center  of  the  business  district  and  adjoining  the  present  plant  of 
the  Lowell  company  on  the  east  bank  of  the  Concord  River. 
The  building  is  in  a  sense  an  extension  of  the  existing  plant,  but 
the  plans  provide  for  the  remodelling  of  the  old  plant  and  re- 
placement of  old  machinery  as  the  new  plant  expands.  Fig.  i 
shows  the  lot  plan  and  general  arrangement  of  the  two  sta- 
tions. The  expansion  of  the  new  plant  will  at  first  proceed  in 
the  direction  of  the  old  station,  but  the  company's  real  estate 
holdings  also  provide  for  extension  in  the  opposite  direction  if 
it  becomes  desirable. 

The  new  building  is  a  brick  structure  with  concrete  founda- 
tions and  steel  framework;  the  floors  and  roof  being  of  rein- 


with  that  of  the  new  plant,  however,  shows  that  a  more  sym- 
metrical expansion,  greater  compactness  and  a  much  more 
convenient  operating  arrangement,  with  higher  efficiency  of 
production,  are  possible  in  the  new  installation.  By  retaining 
the  old  equipment  in  service  as  long  as  it  is  desirable  to  do  so 
and  at  the  same  time  being  in  possession  of  plans  for  com- 
plete modernization,  the  company  is  in  a  position  to  enjoy  the 
benefits  of  a  progressive  design  without  interfering  with  the 
regularity  or  its  present  service  in  any  way.  Xo  abrupt  change 
from  one  station  to  another  will  be  necessary  as  the  develop 
ment  proceeds. 

A  track  of  the  Boston  &  Maine  Railroad  passes  the  plant 
on  its  west  side,  and  as  shown  in  Fig.  i  a  spur  track  leading 
from  this  connects  with  a  siding,  and  also  with  two  parallel 
tracks  running  from  north  to  south  at  the  north  of  the  power 
house.  The  coal  handling  and  storage  system  of  the  station 
is  one  of  its  most  interesting  features.  The  tracks  are  carried 
on  trestles  above  a  yard,  which  has  a  storage  capacitj'  of  5000 
tons,  and  are  traversed  by  n  lo-ton  locomotive  crane,  having  a 
boom  of  40  ft.  maximum  radius  and  12  ft.  minimum  radius. 
The   crane   is   shown   in   elevation  in  Fig.    i.     The  locomotive 
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FIG.   I. — LOT  PLAN   AND  CENEISAL  ARRANGEMENT  OF  NEW  AND  OLD  POWER    HOUSES. 


forced  concrete.  Its  overall  dimensions  arc,  length  75  ft.  g'/i 
ins.,  width  108  ft.  When  extended,  the  station  is  designed  for 
an   ultimate   capacity  of   eight   1500-kw   turboalternators. 

The  old  station  is  shown  in  plan  in  Fig.  3.  It  contains  a 
number  of  belted  and  direct-connected  units,  the  largest  bcinx 
a  67s  kilowatt  set.  The  total  capacity  of  the  old  plant  is  up- 
wards of  3300  kilowatts.  Thirteen  Scannell  &  Whalcy  boilers 
of  150  horse-power  each  constitute  the  steam  generating  equip- 
ment. The  service  includes  2200  volts  alternating  current.  550- 
volt  direct  current  and  constant-current  arc  lighting  from  tub 
transformers.  Some  of  the  direct-connected  machines  arc  in 
excellent  condition  and  will  probably  be  retained  in  service  for 
some  time  to  come.     The  comparison  of  the  old  station  plan 


crane  was  supplied  by  the  Brown  Hoisting  Machinery  Com- 
pany, and  its  lifting  capacity  at  40  ft.  radius  is  7000  ibs.  or 
28.000  Ibs.  at  12  ft.  radius.  It  is  provided  with  a  grab  bucket 
of  54  cu.  ft.  capacity  and  can  be  operated  simultaneously  for 
hoisting,  rotating  and  truck  traveling.  At  full  load  the  speed 
of  the  hoisting  grab  bucket  is  120  ft.  per  minute,  or  164  ft. 
per  minute  with  empty  hook.  The  track  travel  speed  at  full 
load  is  500  ft.  per  minute,  and  the  crane  will  climb  a  6  per 
cent  grade  with  full  load. 

The  crane  is  unii.sually  rugged  in  design,  particularly  with 
respect  to  the  supporting  platform  and  car,  the  latter  being  an 
cight-whccled  unit  with  a  22  ft.  4  in.  wheel  base.  The  crane 
consists  of  a  boom,  drum  and  motor  mounted  on  a  bed  and 
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rotatjng  on  the  main  platform.  The  latter  is  formed  of  a 
heavy  center  casting  to  which  is  bolted  a  frame  made  of  heavy 
steel  channels  and  beams,  the  truck  axle  bearing  brackets  be- 
ing fastened  to  the  under  side  of  this  frame.  The  center  cast- 
ing carries  on  its  top  a  support  for  a  steel  slip  ring  by  means 
of  which  the  crane  is  rotated  on  its  axis.  Above  this  is  the 
rotating  bed  or  housing  upon  which  all  the  mechanism  is  as- 
sembled. The  motor  is  mounted  on  the  rear  of  this  bed  and 
between  the  motor  and  the  mechanism  is  located  the  operating 
platform,  with  all  the  levers  within  convenient  reach.  Two 
standard  four-wheel  trucks  like  those  of  a  so-ton  freight  car 
are  used,  and  the  motor  is  an  80-hp  General  Electric  machine 
wound  for  600  volts,  direct-current.  A  double  trolley  wire  of 
No.  00  section  is  used,  and  to  enable  the  locomotive  to  be 
operated  on  the  Pond  Street  tracks,  where  no  overhead  trolley 
construction  was  allowed,  provision  is  made  for  a  flexible  cable 
and  pliii:  i^miH'  lion  with  jack  boxes  on  poles  at  the  side  of  the 


FIG.   2. — ELEVATION   OF   SWITCHING   GALLERIES. 

track.  The  length  of  the  locomotive  crane  boom  made  it  necessary 
to  support  the  double  trolley  wires  45  ft.  above  the  rails,  and  this 
called  for  poles  of  chestnut  varying  from  55  ft.  to  75  ft.  in 
length.  The  flexible  cable  for  the  locomotive  crane  consists 
of  SOT  ft  of  Nj.  I  copper.  The  crane  has  been  invaluable 
during  the  construction  of  the  power  plant. 
•  After  coal  is  delivered  from  the  cars  into  the  yard  beneath 
the  trestle  tracks  it  is  hoisted  by  the  crane  and  deposited  in  a 
crusher  located  at  the  west  side  of  the  yard.  The  coal  handling 
system  from  this  point  to  the  bunkers  in  the  power  house  was 
supplied  by  the  Exeter  Machine  Works,  of  New  York.  The 
pocket  in  the  power  house  has  a  capacity  of  500  tons,  and  the 
system,  a  capacity  of  50  tons  per  hour.  The  crusher  is  of  the 
steel-toothed  type,  and  is  driven  by  a  20-hp,  550-volt  General 
Electric  direct-current  motor.  Coal  is  carried  up  to  the  pocket 
over  the  boiler  room  by  a  i6-in.  belt  conveyor.  Beneath  the 
coal  bunkers  in  the  boiler  room  is  a  looo-lb.  traveling  weighing 
hopper,  hand-operated,  with  chutes  which  deliver  to  the  boiler 


room  floor  in  front  of  any  desired  boiler.  These  chutes  are 
designed  so  that  they  can  be  superseded  by  chutes  connecting 
with  mechanical  stokers,  in  case  it  becomes  advisable  to  give 
up  hand  firing  in  the  future.  The  power  house  roof  is  designed 
for  a  load  of  40  lbs.  per  sq.  ft.  About  280  tons  of  structural 
steel  were  required  in  the  plant. 

The  boiler  room  is  at  present  75  ft.  pj/j  ins.  long,  its  width 
being  49  ft.  6  ins.  inside.  It  is  separated  from  the  turbine  room 
by  a  17-in.  brick  fire  wall.  Most  of  the  auxiliary  equipment  is 
located  in  the  basement.  There  are  at  present  three  525-hp 
Stirling  water-tube  boilers  in  the  plant,  each  being  equipped 
with  a  superheater  in  the  middle  pass,  for  150  degs.  superheat 
The  boilers  are  provided  with  six  sets  of  Gardner  rocking 
grates,  and  each  boiler  has  5267  sq.  ft.  of  healing  surface, 
91  sq.  ft.  of  grate  surface,  and  1 162  sq.  ft.  of  super-heating  sur- 
face. The  draft  is  controlled  by  a  Mason  damper  regulator. 
Eight-in.  New  Bedford  stop  valves  are  used  with  Walworth 
pipe  fittings.  Beneath  the  boilers  is  a  16  ft.  8  in.  basement. 
Ashes  are  collected  in  hoppers  here  and  dumped  into  ash  cars 
running  on  a  36-in.  gauge  track  which  leads  to  an  ash  pit  just 
beyond  the  chimney.  This  pit  is  15  ft.  square  and  10  ft.  deep, 
and  has  a  capacity  of  four  carloads.  The  cars  have  a  capacity 
of  50  cu.  ft.  each  and  the  ash  hoppers  under  the  boilers,  250 
cu.  ft.  each.  The  basement  floor  is  drained  by  a  pitch  of  J^  in. 
in  10  ft.  to  sumps,  the  latter  being  freed  through  a  soil  pipe  . 
system  ultimately  leading  to  the  river.  Steam,  water  and  oil 
piping  was  erected  by  the  Middlesex  Machine  Company. 

At  present  four  feed  pumps  are  planned  for,  the  pumps  beinsf 
Piatt  Iron  Works  outside  packed  outfits  located  in  the  base- 
ment of  the  turbine  room.  The  operation  of  the  two  stations 
as  one,  of  course,  makes  it  unnecessary  to  carry  the  reserve 
equipment  usually  installed  in  a  new  plant.  The  flue  is  car- 
ried beneath  the  boiler  room  to  the  stack,  the  latter  being  a  Kel- 
logg radial  brick  chimney  195  ft.  high,  11  ft.  inside  diameter, 
with  an  extra  firebrick  lining  extending  50  ft.  above  the  founda- 
tion. The  first  25  ft.  of  this  lining  is  9  ins.  thick  and  the  balance 
4J^  ins.  In  the  space  between  the  lining  and  the  stack  are  set 
radially  eight  2-in.  wrought-iron  pipes  installed  for  ventilating 
the  usually  dead  air  spactf.  Half  of  these  are  'ocated  about 
12  ins.  from  the  stack  foundation,  the  rest  being  near  the  top 
to  provide  circulation.  A  ring  of  tile  is  placed  above  the  open- 
ing between  the  top  of  the  lining  and  the  stack  to  prevent 
moisture  or  soot  from  entering  the  annular  space  below.  A 
baffle  wall,  with  a  maximum  thickness  of  12  ins.,  is  built  in  the 
chimney  for  a  height  of  45  ft.  above  the  bottom  to  provide 
against  cross  impinging  of  flue  gases  in  case  the  stack  is  used 
as  an  outlet  for  the  steam  from  the  boilers  on  the  north  side  of 
the  power  house. 

At  present  the  engine  room  contains  but  a  single  turbine. 
This  is  a  1500-kw,  three-phase,  6o-cycle,  Curtis-General  Elec- 
tric unit,  normal  speed  900  r.  p.  m.,  and  lull  load  current,  377 
amperes  per  lead.  It  is  expected  that  the  full  load  steam  con- 
sumption of  this  unit  at  180  lbs.  pressure  and  running  con- 
densing with  not  over  2  ins.  absolute  back  pressure  will  be 
about  20  lbs.  per  kw-hour  and  about  18  lbs.  with  125  degs. 
superheat.  Not  over  2  per  cent  variation  from  no  load  to 
full  load  in  the  speed  is  expected,  and  not  over  4  per  cent 
momentary  variation.  Substantially  the  full  load  water  rate  is 
expected  from  the  turbine  at  50  per  cent  over  load,  both  with 
and  without  the  slight  superheat  figured.  The  turbine  auxili- 
aries are  a  Knowles  hydraulic  accumulator,  a  36-in.  Alberger 
barometric  condenser,  a  single-stage  horizontal  rotative  drj' 
vacuum  pump,  and  a  12-in.  volute  centrifugal  pump  driven  by 
a  9  in.  X  10  in.  Harrisburg  engine.  .Ml  the  condensing  equip- 
ment is  of  the  Alberger  type.  The  barometric  condenser  col- 
umn is  located  in  the  boiler  room  between  the  boiler  batteries 
and  the  engine-room  wall,  with  hot  well  below.  Two  step- 
bearing  pumps  are  supplied  for  the  turbine.  The  balance  of 
the  auxiliary  equipment  includes  two  duplex  low  pressure  Piatt 
oil  pumps,  a  Piatt  horizontal  open  heater,  capacity  50,000  lbs. 
of  water  per  hour,  from  So  degs.  F.  to  210  degs.  F. ;  a 
Clayton  climax  air  compressor,  capacity  150  cu.  ft.  per  minute; 
a  30-ton  Niles  electric  crane,  an  auxiliary  feed  service  and  fire 
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FIG.   4.— CROSS-SECTIONAL  ELEVATION   OF  NEW   POWER   HOUSE. 
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pump,  and  a  low-service  pump.  I'he  air  compressor  and  dry 
vacuum  pump  are  the  only  steam-driven  auxiliaries  located  in 
(he  turbine  room.  The  rest  are  in  the  basement,  which  is  18 
ft.  liigh,  and  provided  with  floor  plates  so  that  the  machinery 
can  be  handled  with  ease  by  the  turbine  room  crane.  The  tur- 
bine room  contains  a  soo-kw  synchronous  motor  generator  set. 
consisting  of  a  three-phase,  2300-volt  motor  direct-connected  to  a 
500-voIt,  direct-current  generator,  and  also  a  40-kw,  125-volt  ex 
citer  direct-driven  by  a  2300-volt  induction  motor.  Xo  steam- 
driven  exciter  is  provided  in  the  new  plant,  as  the  old  station 
is  supplied  with  this  equipment. 

The  condenser  has  a  capacity  of  ,30,000  lbs.  of  steam  cooling 
I)er   hour   with   70  dcgs.    F,   circulating  water,   the   vacuum   be- 


A  double  set  of  screens  has  been  provided  at  the  intake  well 
for  cleaning;  a  traveling  hoist,  I-beam  4  ft.  long  outside  the 
building  and  a  platform  are  to  be  built  to  facilitate  washing 
the  screens- when  they  arc  lifted  up  from  the  well.  The  gate 
house  is  unusually  complete  for  a  central  station  design.  The 
well  below  the  gate  house  is  of  concrete,  reinforced  with 
twisted  rods.     Chapman  steel  gate  valves  are  specified. 

The  design  of  the  new  plant  provides  for  an  unusual  degree 
of  comfort  for  the  employees.  Ijxkers  and  lavatory  for  the 
firemen  and  coal  passers  are  located  in  a  special  room  in  the 
boiler  room  basement,  and  below  the  turbine  room  on  a  mez- 
zanine floor  is  a  special  locker  room  and  lavatory  for  the  engine 
room  staff.     .\t  one  end  of  this  floor  is  a  barrel  runway  lead- 
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hig  equal  to  I  lb.  absolute  pressure.  Circulating  water  is  drau  1 
from  the  river  through  an  intake  tunnel  18  ins.  thick,  shown  in 
Fig.  I,  and  delivered  back  to  the  river  through  a  discharge 
tuiuicl  located  above  the  latter  as  indicated.  The  intake  is  5  ft.  x 
S  ft.  in  cross-section,  and  the  discharge  5  ft.  x  6  ft.  The  intake 
is  controlled  by  a  gate  house  located  on  the  edge  of  the  river, 
from  which  a  wooden  intake  150  ft.  long  and  10  ft.  x  -2  ft.  6 
ins.  in  section  extends  towards  the  middle  of  the  stream.  .\t 
this  writing  the  intake  is  being  built  inside  a  coffer  dam.  The 
excavation  in  this  plant  has  been  unusually  troublesome  on  ac- 
count of  the  boulders  found  in  the  soil,  some  of  these  bcin^; 
10  ft.  in  diameter,  and  even  larger.  Two  charges  of 
dynamite  have  been  required  in  one  or  t\*o  of  the  larger  cases. 


ing  downward  from  the  street,  to  facilitate  the  handling  of  oil. 
A  special  oil  filter  plant,  designed  by  the  Engineering  Corpora- 
tion, will  be  tried  out  on  this  mezzanine  floor.  The  piping 
courses  may  be  seen  in  a  general  way  in  the  plans  reproduced. 
The  boiler  live  steam  leads  are  8  ins.  in  diameter,  and  drop 
down  back  of  the  boilers  to  a  12-in.  horizontal  steam  main  in 
the  basement.  A  lo-in.  line  connects  the  main  with  the  turbiijc 
through  a  Cochrane  separator.  The  turbine  e.xhaust  is  carried 
through  a  36-in.  trunk  line  to  the  condenser:  the  usual  out- 
board exhaust  being  provided  also.  The  piping  is  arranged 
for  the  installation  of  a  water  measuring  system  later,  if  de- 
sirable, in  addition  to  the  usual  meter.  The  auxiliary  piping 
is  practically  standard,  a  special   exhaust  line  and  a  separ.itc 
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supply  line  being  maintained  for  the  auxiliaries  in  groups.     The 
HoUj'  loop  system  will  be  installed. 

Fig.  2  illustrates  in  elevation  the  general  wiring  scheme  of 
the  plant.  There  are  two  sets  of  2300-volt,  three-phase  bus- 
bars carried  on  a  framework  in  a  compartment  above  the  tur- 
bine room  floor.  The  generator  leads  are  carried  in  cable  form 
to  an  oil  switch  in  this  compartment,  and  knife  switches  are 
provided  for  transferring  from  one  bus  to  the  other  when  the 
oil  switch  is  open.  The  main  operating  switchboard  is  located 
on  a  gallery,  also  above  the  turbine  level,  and  just,  below  the 
2300-volt  compartments.  All  the  current  handled  at  this  board 
will  be  low  tension.  Remote  control  is  provided  for  the  2300- 
volt  oil  switches ;  the  starting  compensator,  rheostat  handles, 
exciter  bus-bars,  the  line  connection  with  the  old  station,  etc., 
are  all  located  on  the  main  switchboard  gallery.  The  outgoing 
circuits  from  the  station,  such  as  lamp  and  motor  feeders,  are 
brought  down  from  the  bus-bars  and  oil-switch  compartments 
to  cables  which  enter  underground  conduit  lines  for  distribu- 
tion. The  plans  provide  for  the  most  flexible  sharing  of  the 
load  between  the  two  stations.  The  switchboard  panels  are 
set  in  their  final  positions,  with  gaps  between  the  used  sections 
for  the  sake  of  symmetry  in  the  ultimate  arrangement.  An  in- 
teresting feature  of  the  new  plant  is  the  provision  made  for 
lighting  the  station.  Provision  is  also  made  for  controUying  the 
main  steam  header  from  the  en£ine  room. 


received  from  the  40-mile  50,000-volt  three-phase  line  described 
in  the  previous  article  before  referred  to.  The  building  is  thor- 
oughly fireproof,  and  every  precaution  has  been  taken  to  pre- 
vent interruption  of  service,  because  all  of  the  energy  from 
Taylor's  Falls  must  pass  through  it.  This  sub-station  con- 
tains nine  Westftghousue  900-lav  transformers.     A  view  along 


System   at   Minneapolis  for  Distributing  the 
Energ}^  Transmitted  from  Taylor's  Falls. 

The  first  issue  of  the.  Electrical  World  for  July  contained 
an  article  descriptive  of  the  Taylor's  Falls  power  plant, 
40  miles  from  Minneapolis,  recently  built  to  supply  energy  to 
the  Minneapolis  General  Electric  Company.  The  present  rat- 
ing of  this  plant  is  10,000  kw.  but  the  final  rating  will  be 
:20,000  kw.  In  the  first  issue  for  September,  the  50,000-volt 
transmission  line  between  this  power  plant  and  Minneapolis 
was  described  in  detail.  It  is  the  object  of  the  present  article 
to  describe  the  provisions  made  in  Minneapolis  for  receiving 
and  distributing  the  electrical  energy. 

The  general  plan  is  to  decrease  the  e.  m.  f.  from  47>500  to 
i.?,8oo  volts  at  the  city  limits.  From  a  step-down  sub-station  at 
the  city  limits  13,800-volt,  three-phase  lines  connect  with  the 
two  old  generating  stations  of  the  company,  and  also  supply 
energy   to   a   number   of    small    distributing   sub-stations,    from 


1I(.     J  —  SUIICHBOARD   ROOM    OVER    TRANSFORMER    ROOM. 

the  middle  of  the  transformer  room  is  given  in  Fig.  i.  Each 
transformer  is  mounted  on  a  truck  and  can  be  run  out  onto  a 
turn-table  and  from  there  over  a  track  along  the  middle  of  the 
building  to  the  door.  The  building  is  provided  with  concrete 
floors,  the  under  side  of  the  second  floor  being  shown  in  Fig. 
I.  Water  for  cooling  the  transformers  is  obtained  from  a 
deep  well  by  means  of  a  pump.  There  is  also  a  cooling  pond 
adjoining  the  station  into  which  water  is  discharged  after  pass- 
ing through  the  transformers.  Water  can  either  be  circulated 
from  the  well  or  from  the  pond.  The  sub-station  is  provided 
with  pipes  for  transformer  and  switch  oil,  so  that  oil  can  be  run 
into  any  transformer  case.  There  is  also  an  oil-treating  tank 
■■imilar  to  that  in  the  power  station,  as  described  in  the  article 
on  the  power  station.  The  second  floor  of  this  sub-station  is 
ihe  switchboard  and  switch  room,  shown  in  Fig.  2.  The  47,- 
500-volt  wires  are  kept  on  one  side  of  the  station  and  the 
i3-8co-volt  wires  on  the  other  side.     Some  of  the  high-tension 


FK..    1.— STEP-DOWN   TBANSFORMERS,  TRACKS   AND  TURN-TABLKS. 

which  it  is  distributed  at  23C0  volts,  three-phase,  to  large  in- 
dustiics  located  in  the  immediate  vicinity.  It  will  be  noted, 
therefore,  that  the  distribution  system  possesses  many  fea- 
tures which  have  not  heretofore  been  employed  to  any  extent 
in   large  city   systems. 

SUB-STATION    AT    THE    CITY    LIMITS. 

At  the  city  limits,  at  a  main  receiving  substation,  energy  is 


f„;    3._i5,oo<)  AXI)   13,000-Vnl.T   WIRES   IN   TOP  OF  SlU-STATION. 

wiring  in  the  upper  part  of  this  floor  of  the  building  is  shown 
in  Fig.  3,  where  the  47,500-volt  wiring  is  seen  on  the  right. 
The  general  scheme  of  the  wiring  of  this  main  sub-station  is 
sliown  in  Fig.  5.  The  incoming  47,500-volt  transmission  line 
■iflcr  passing  the  disconnecting  switches,  choke-coils  and  series 
iransformers  is  taken  to  an  oil  switch  and  thence  through 
another   set   of  disconnecting  switches   to  the  47,500-volt   bus- 
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bars.  The  ultimate  plan  is  to  have  two  sets  of  47,soo-volt  bus- 
bars which  can  be  connected  with  an  oil  junction  switch. 
Every  other  bank  of  transformers  is  connected  to  one  set  of 
bus-bars  and  the  remainder  to  the  other  set.  The  13,800-volt 
terminals  of  the  transformers  are  connected  to  two  sets  of 
l)us-bars  in  a  similar  manner.  The  city  trar§mission  lines  are 
taken  off  from  these  latter  bus-bars  and  are  led  through  oil 
switches  and  potential  and  series  transformers  to  the  trans- 
mission lines. 

THE     13,000-VOLT    DISTRIBUTION. 

There   are   three   transmission   lines   leaving   the   main    sub- 

stalion.     "     •'      '  ;  i]  liiu-i   ffrfl  ■•  ■     ■'      'T'ii-   '=^ -■-■-.    -       ■' 


13,800-volt  lines,  there  are  no  lower  voltage  lines.  The  top 
cross  arm  is  designed  for  use  with  grounded  guard  wires,  as 
will  be  explained  later.  The  transmission  wires  are  placed  2 
ft.  apart.  On  a  pole  used  for  both  13300  and  2300-volt  lines 
at  a  sub-station,  the  2300-volt  lines  are  placed  on  the  lower 
cross-arm.  An  elaborate  pole  framing  at  a  sub-station  is  shown 
in  Fig.  7.  This  particular  pole  carries  a  telephone  arm  which 
is  necessary  on  some  of  the  lines. 

Unusual  provisions  for  lightning  protection  on  the  13,800- 
volt  lines  had  to  be  taken  because  of  the  severity  of  the  light- 
ning storms  and  by  reason  of  the  fact  that  there  are  so  many 
changes  from  overhead  to  underground  lines.     Two  grounded 
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FIG.    4. — LONGITUDINAL    SECTION 

tile  Minneapolis  General  Electric  Company.  This  station  has 
heretofore  been  the  principal  generating  plant.  It  contains 
both  water  power  and  steam  machinery,  as  will  be  briefly  out- 
lined later.  This  plant  will  act  as  a  kind  of  distributing  cen- 
ter. At  it  the  e.  m.  f.  will  be  decreased  to  2300  volts  for  single- 
phase  distribution  for  lighting  purposes  over  the  entire  city  out- 
side of  the  down-town  district.  The  down-town  district  is 
served  with  direct  current  from  the  Fifth  Street  station,  which 
is  connected  with  the  Main  Street  station  by  two  13,800-voU, 
three-phase  lines,  from  which  energy  is  obtained  for  operating 
motor  generators,  step-down  transformers  and  rotary  con- 
verters. The  company's  offices  are  in  this  sub-station;  the 
building  in  this  respect  is  very  similar  to  the  Edison  buildings 
in  a  number  of  the  large  cities  of  the  country.  This  station 
is  well  located  to  supply  energy  to  the  direct-current,  three- 
wire  network  in  the  down-town  district.  The  district  is  limited 
in  area,  extending  only  about  a  half  mile  in  any  one  direction 
from  the  sub-station.  When  the  area  increases,  more  direct- 
current  sub-stations  will  be  established. 

The  details  of  the  overhead  lines  are  of  considerable  interest, 
because  of  the  use  of  an  e.  m.  f.  of  13,800  volts  for 
general   city   distribution.     On   the   standard   pole-top   for   the 


OF    MAIN    SUB-STATION,    SHOWING    WIRING. 


guard  wires  are  placed  on  the  ends  of  the  top  cross-arm,  .^t 
every  third  pole  the  guard  wire  is  grounded  to  a  coil  in  the 
bottom  of  the  pole  hole  for  new  poles  or  to  a  pipe  driven  in  the 
ground  near  the  old  poles.  The  guard  wires  are  mounted  on 
2300-V0U  insulators. 

.\\\  of  the  13-800-volt  lines  are  laid  underground  except  those 
in  very  sparsely  settled  portions  of  the  city.  One  of  the 
lines  leading  from  the  main  sub-station,  to  a  secondary  sub- 
station passes  underground  at  two  railroad  crossings  before 
it  reaches  the  underground  district.  Lightning  arresters  are 
placed  at  all  points  of  change  from  overhead  to  underground. 
To  do  this,  miniature  houses  of  asbestos  lumber  were  built 
on  the  pole  tops.  Fig.  9  shows  the  exterior  appearance  of  these 
houses  where  the  cable  terminals  are  placed  on  the  same  poles. 
Here  the  cable  is  led  up  into  a  terminal  box  and  the  choke- 
coils  are  mounted  between  the  poles.  For  the  underground 
13.800-volt  lines  cambric  and  paper  insulated  cables  are  used. 
Cambric  is  preferred  to  paper  because  it  is  less  liable  to  be- 
come injured  when  handled  roughly,  and  it  is  less  susceptible 
to  moisture.  The  cable,  which  was  made  by  the  Standard 
Underground  Cable  Company,  has  6/32-in.  insulation  over 
each   conductor   and   6/32-in.   over   all   conductors   with    !^-in. 
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lead  sheath.  In  making  a  joint  on  this  cable,  after  the  con- 
ductors have  been  spliced  each  conductor  is  wrapped  with 
cambric,  and  cambric  tape  sleeves  or  thimbles  are  used  to  hold 


each  contains  simply  three  step-down  transformers  for  re- 
ducing the  e.  m.  f.  from  13,200  to  2300  volts,  three-phase.  There 
are  no  attendants  at  these  sub-stations.    They  are  located  near 
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FIG.    5. — WIRING    DIAGRAM    FOR    MAIN'    SUB-ST.MION". 

the  conductors  apart  when  the  joint  is  being  finished.  The 
joint,  after  being  covered  with  lead  is  impregnated  with  Miner- 
allac  or  G.  E.  67  compound.  The  insulators  on  the  13,800-volt 
overhead  lines  are  of  the  Locke  No.  3-^  type,  of  brown  porce- 
lain, and  are  placed  on  birch  pins. 

DISTRIBUTING    SUB-STATIONS. 

Between  main  sub-station  No.  2,  and  the  Main  Street  station. 


Side  Elevation  Elevation  Looking  Tovrard  SUtion 

FIG.    7. — POLE    DIAGRAM   AT   DISTRIBUTING    SUB-STATIONS. 

large  power  users ;  it  is  the  intention  to  limit  their  output  to 
2000  kw.  Since  more  power  than  this  will  almost  never  be 
required  at  one  plant,  it  is  considered  better  to  build  another 
sub-station  when  the  2000  kw  limit  is  reached  rather  than  to 
increase  the  size  of  the  existing  stations.  Both  the  13,800 
and  the  2300-voIt  lines  are  delta  connected.  The  buildings  are 
of  galvanized  corrugated  iron.  Since  they  are  usually  located 
in  the  railroad  and  manufacturing  districts,  their  appearance 
is  not  of  great  importance.  Fig.  6  shows  the  interior  arrange- 
ment of  one  of  these  distributing  sub-stations.  Fig.  8  shows 
the  general  scheines  of  wiring  a  sub-station,  the  three  legs  of 
the  circuit  being  indicated  as  one  wire.  The  13.800-volt  lines 
enter  at  one  end  of  the  building  and  pass  down  as  shown  in 
Fig.  6  through  choke-coils  and  a  new  type  of  compound  switch 
and  fuse  rated  at  300  amperes.     The  lightning  arresters  shown 


FIG.   6.— SECTION   OF   DISTRIBUTING   SUB-STATIONS. 

there  are  located  along  the  three  transmission  lines  various 
small  sub-stations.  These  sub-stations,  which  form  an  in- 
teresting feature  of  the  company's  distribution,  are  intended 
for  the  purpose  of  supplying  large  power  consumers  only  and 


FIG.   8.— DIAGRAM   OF  CONNECTIONS. 

mounted  at  the  right  in  Fig.  6  arc  of  the  new  type  of  shunted 
gap- 

MAIN    STREET   STATION. 

The  Main  Street  station,  which  is  located  on  the  Mississippi 
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River  in  the  heart  of  the  city,  was  the  principal  generating: 
station  of  the  company's  system  before  the  circuits  from 
Taylor's  Falls  were  erected.  This  station  is  now  operated 
partly  by  water  power  taken  from  the  pondage  above  the  St. 
Anthony  Falls  dam,  partly  by  steam,  and  partly  by  electricity 
brought  in  over  the  tie  lines   from  the  main   step-down   sub- 


The   Electrical    Heating   Plant  of   the   Bilt- 
more   Estate. 


"^i 


FIG.  9. — LIGHTNING  ARRESTER  TERMINAL  POLE. 

station  of  the  Taylor's  Falls  system,  mentioned  in  a  previous 
article.  The  station  is  also  arranged  to  act  as  an  auxiliary  to 
supplement  the  Taylor's  Falls  system  at  times  of  low  water  or 
accident. 

The  general  layout  of  the  station  consists  of  line  shafts  on 
one  of  which  is  mounted  a  looo-kw,  13,200-volt,  three-phase 
machine  which  can  be  used  to  drive  the  shaft  from  energj- 
received  direct  from  the  Taylor's  Falls  system  or  to  be  driven 
by  the  prime-movers  in  the  station,  to  deliver  energy  over  the 
13,800-volt  tie  lines  to  the  step-down  sub-stations  of  the 
Taylor's  Falls  system  or  to  the  various  sub-stations  scattered 
through  the  wholesale  distributing  district.  The  line  shafts  are 
normally  driven  by  the  water  wheels  which  are  three  in  num- 
ber, with  a  total  capacity  of  2400  hp  assisted  by  the  looo-kw 
machine  operating  as  a  motor.  The  relay  capacity  of  the 
station  is  still  further  increased  by  a  recently  installed  1500- 
kw,  2300-volt  Curtis  steam  turbo-generator  which  is  arranged 
to  deliver  energy  directly  to  the  2300-volt  bus  or  through  the 
tie  line  transformers  to  the  tie  lines  or  to  the  before-men- 
tioned motor  on  the  line  shaft.  Energy  is  supplied  from  this 
station  for  2300-volt,  two-phase,  6o-cycle  distribution,  soo-volt. 
direct-current  distribution  and  for  both  alternating-current  and 
direct-current  arc  circuits  from  machines  belted  to  the  line 
shafts,  from  motor-generators  and  from  constant-current  trans- 
formers. In  addition  to  its  use  as  a  motor  or  generator  the 
lOOO-kw  machine  on  the  line  shaft  is  used  as  a  synchronous 
condenser  to  control  the  power  factor  of  the  system.  The 
station  is  arranged  to  allow  the  installation  of  additional  ma- 
chines of  this  type,  and  the  general  tendency  is  to  simplify  ;ind 
consolidate  the  apparatus. 

FIFTH     STREET    STATION. 

The  Fifth  Street  station  is  the  main  sub-station  of  the  Minne- 
apolis system,  located  at  the  business  center  of  the  city,  where 
it  is  in  the  proper  position  to  supply  energy  to  the  Edison  low- 
tension  system  and  to  control  the  bulk  of  the  business  light- 
ing. The  station  receives  energy  from  the  Main  Street  station 
and  the  Taylor's  Falls  system ;  it  contains  steam  auxiliary  units 
and  storage  batteries.  The  steam  auxiliary  equipment  consists 
of  6oo-kw  rating  of  230-volt,  direct-current,  direct-connected, 
engine-driven  generators,  1050-kw  of  3S-cycle  rotary  converters, 
650-kw  rating  (on  one-hour  discharge)  of  storage  batteries; 
two  loo-kw,  three-phase,  125  and  2SO-volt  rotary  converters, 
and  1125-kw  rating  of  13,800-volt  air-blast  transformers  and 
feeder  regulators  for  the  proper  control  of  the  potentials  of 
distribution  from  this  station.  The  high-tension  and  a  largL- 
part  of  the  low-tension  apparatus  of  the  station  is  operated 
from    a    remote   control    switchboard. 


By  Charles  E.  Waddell. 

A  little  over  a  year  ago,  under  the  head  of  "Current  Xews," 
the  Electrical  World  announced  that  an  electrical  heating 
plant  was  being  installed  in  Biltmore  House  on  the  Vanderbilt 
estate,  near  Asheville,  X.  C,  and  commenting  thereon  expressed 
the  opinion  that  while  the  installation  might  prove  an  interest- 
ing experiment  it  was  scarcely  to  be  hoped  that  economy  would 
result.  The  author  was  convinced  that  the  re\'er5e  was  true, 
but  preferred  giving  the  plant  a  year's  trial  before  controverting 
the  opinion.  Since  just  the  opposite  has  proved  to  be  the  case, 
it  goes  to  show  that  the  application  of  abstract  principles  to 
concrete  cases  may  often  lead  to  erroneous  deductions,  although 
as  an  abstract  principle  the  opinion  is  generally  accepted  as 
correct. 

In  this  article  the  author  makes  no  pretense  of  oflFering  a 
technical  discussion  of  the  relative  merits  of  electric  heating 
as  compared  with  other  sources  of  heat,  but  shall  confine  the 
text  to  a  consideration  of  the  conditions  that  lead  to  the  change, 
a  description  of  the  plant,  and  an  account  of  its  performance 
in  daily  service. 

Separate  and  apart  from  the  plant  that  heats  Biltmore  House 
there  was  prior  to  the  installation  of  the  electric  heating  ap- 
paratus a  plant  which  furnished  higlj-pressure  steam  for  operat- 
ing the  laundry  and  the  refrigerating  machinery,  and  in  addi- 
tion thereto  a  hot-water  heater  which  maintained  a  constant 
supply   of   boiling  water   throughout   the   premises.     The   fuel 
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KIC.    I. — lOO-KW    HOT-WATER    HEATER. 

used  was  anthracite  coal  which  cost  $11  per  ton  at  the  boilers. 
The  plants,  of  course,  required  the  constant  services  of  an 
attendant.  With  ihe  item  of  labor  duly  apportioned  the  net 
cost  per  annum  for  this  service  approximated  $2,000. 

Electric  power  is  purchased  frum  a  hydro-electric  plant,  and 
prior  to  the  installation  of  the  electric  heating  plant  electricity 
was  contracted  for  on  a  semi-retail  basis,  the  price  being  2.5 
cents  a  kw-hour,  the  load  factor  and  the  peak  determining  the 
price.  By  increasing  the  minimum  contract  quantity  and  by 
maintaining  a"  fairly  even  load  line,  encrgj-  was  to  be  had  for 
0.85  cent  per  kw-hour,  an  easy  condition  with  which  to  comply 
since  Biltmore  House  contains  a  large  storage  batter}-.  With 
these  facts  in  hand  it  was  concluded  that  the  substitution  of 
electric  heat  might  effect  an  economy. 

The  refrigerating  plant  was  disposed  of  by  replacing  the 
steam  pump  and  steam  compressor  with  a  direct-current  motor- 
driven  apparatus.  Direct  current  was  selected  as  the  apparatus 
is  more  noiseless,  and  with  the  proper  type  of  motor,  variable 
speed  may  be  secured. 
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The  contract  for  the  electric  heating  apparatus  was  placed  with 
the  Hadaway  Electric  Heating  Company,  and  the  success  that 
has  attended  the  installation  is  largely  due  to  the  personal 
attention  Mr.  Hadaway  accorded  it  together  with  his  extended 
knowledge  of  the  subject  and  its  limitations. 

E.xhaustive  tests  lead  to  the  conviction  that  to  supply  an  ade- 
quate supply  of  hot  water  it  was  necessary  to  raise  3000  gallons 
to  the  boiling  point  each  day  of  24  hours ;  to  accomplish  this  an 


lit.    2.  —  EI.F.C  TKIC    STOVES  FOR   HE.MI.NG  LAU.NllKV    IKO.NS. 

flectric  heater  similar  in  appearance  to  a  horizontal  tubular 
boiler  was  installed  beside  the  anthracite  heater.  The  illustra- 
tion conveys  a  very  clear  idea  of  this  piece  of  apparatus ; 
the  heating  elements  are  20  in  number,  are  arranged  in  con- 
centric circles,  are  of  a  capacity  of  five  kw  each,  and  operate  at 
a  potential  of  230  volts.  The  controlling  switchboard  stands 
immediately  in  front  of  the  heater,  and  contains  three  banks 
of  switches,  each  switch  being  connected  with  an  element, 
and  the  three  rows  connected  in  star  to  three  transformers  on 
the  three-phase  circuit.  The  segregated  arrangement  is  par- 
ticularly desirable  in  balancing  the  load  on  the  main  sub-station. 
It  was  estimated  that  it  would  require  21,600  kw-hours  per 
month  to  do  the  work ;  the  records  indicate  the  average  for  the 


HG.    3. — SECTIO.N    OF    HEATI.NC    Ef.K.\IF..\T    FOR    DRVlNli    ROO.M. 

past  II  months  has  been  12  per  cent  less  than  anticipated. 
The  operation  is  the  acme  of  simplicity.  Normally  30  kw  arc 
required,  two  switches  on  each  bank  are  kept  closed,  and  the 
■  lements   are   worked   in   rotation    from   day    10   day.     Unless 

omething  out   of   the  ordinary   occurs   the   plant    requires   no 

.(ttention  whatever.     In  passing  it  may  be  rcniarkcd   that   the 

power  factor  of  the  healing  load  is  unity  and  the  load  resembles 

in  many  particulars  that  of  the  ordinary  lighting  service. 

The  laundry  presented  a  far  more  complex  problem  than  did 

lie   hot-water   heating.     The   apparatus   in   this   consists   of   a 


mangle,  stoves  to  heat  thj  irons,  tub  boilers,  and  dry-room 
equipment.  The  mangle  was  a  comparatively  simple  proposi- 
tion as  it  was  only  necessary  to  equip  the  steam  cylinder  with 
heating  elements  and  to  provide  the  conventional  form  of 
collector  rings,  taps  being  brought  out  for  several  degrees  of 
heat. 

The  variety  of  sizes  and  shapes  of  irons  led  to  the  adoption 
of  an  electric  stove  rather  than  the  installation  of  the  electric 
iron.  In  the  electric  stove  a  more  rugged  form  of  apparatus 
could  be  secured,  the  item  of  first  cost  was  materially  less,  and 
in  case  of  failure  of  current  supply,  resort  could  be  made  to 
the  old  stove,  or  in  case  of  an  extraordinary  rush,  both  forms 
of  heat  could  be  called  into  requisition. 

By  far  the  most  interesting  specimens  in  the  whole  plant  are 
the  tub  boilers.  An  article  was  demanded  that  would  be 
economical,  quick  in  operation,  safe,  and  above  all  "fool-proof" 
— qualifications  that  are  sweeping  and  conclusive.  Of  a  number 
of   suggested  methods  the  one  adopted  consists  in  introducing 
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hot  water  into  a  form  of  vertical  boiler  in  which  the  tempera- 
ture is  raised  above  the  boiling  point,  and  from  which  steam 
passes  into  the  former  steam  vents  in  the  tubs.  The  outlet 
vents  are  not  throttled,  and  with  the  admission  pipe  once  ad 
jusied  the  manipulation  consists  in  merely  turning  on  the  hot 
water  and  closing  the  switch.  It  was  at  first  thought  that  it 
would  be  desirable  to  provide  some  interlocking  system  that 
would  insure  the  water  being  turned  on  previous  to  closure 
of  the  switch ;  results  have  not,  however,  indicated  the  neces- 
■sity  of  the  complication,  simplicity  appearing  to  outweigh  ail 
olhcr  considerations. 

Formerly  the  dry  room  was  heated  by  means  of  steam  coils, 
and  as  the  room  was  provided  with  no  means  of  ventilation, 
I  In-  Icmpcrature  was  above  100  deg.  C. — how  much  above 
cannot  be  stated  as  the  thermometer  with  which  the  observa- 
lidii  was  made  had  not  sufficient  range  to  register  higher.  To 
maintain  any  such  temperature  with  electric  heat  was  out  of  the 
question,  and  the  solution  of  the  difficulty  was  tli-.'  r-  jst 
gratifying  incident  connected  with  the  installation.  To  provide 
a  relatively  small  quantity  of  heat  and  relatively  large  circuhi- 
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tion  of  air  was  obviously  liic  lliiiig  to  do  and  a  ventilating  fan 
was  at  first  contemplated.  The  cost  of  operating  this,  however, 
coupled  with  the  probability  of  noise,  led  to  its  exclusion,  for 
a  prime  requisite  in  all  apparatus  on  the  premises  is  absolutely 
noiseless  operation.  Nearby  the  dry  room  a  large  chimney 
rises  which  extends  through  the  main  part  of  the  house  and 
above  the  roof,  and  it  was  concluded  to  pipe  the  dry  room  into 
a  flue  in  this  chimney,  providing  the  flue  with  a  damper,  and 
ascertain  the  result.     The  artifice  proved  the  solution;  a  draft 


FIG.    5. — TUB   HEATER   FOR   BOILING   CLOTHES. 

was  created  that  answered  all  purposes,  and  gravity  by  a  natural 
l.iw  now  docs  the  work  at  no  cost  whatever.  In  service  it  has 
been  found  that  a  very  small  opening  of  the  damper  sufficed 
The  relatively  dry  air  of  the  surrounding  rooms  is  sucked  into 
the  dry  room  where  it  becomes  laden  wiih  moisture  and  passes 
off. 

The  difficulties  attending  the  installation  of  this  heating  plant 
can  easily  be  fancied  when  the  facts  in  the  case  are  stated. 
Tersely  expressed,  these  were  as  follows :  Service  had  to  be 
maintained  without  interruption ;  no  dirt  or  litter  was  to  be 
tolerated  on  the  job;  work  was  to  progress  without  noise  or 
other  evidence  that  anything  out  of  the  usual  was  happening; 
conduits  of  500,000  circ.  mil  cables  and  branches,  had  to  be 
run  through  stone  walls  6  ft.  thick,  through  marble  floors, 
glass  tile  wainscoting,  and  the  completed  work  was  to  match 
the  surroundings  in  all  respects. 

In  conclusion,  it  may  be  stated  that  for  the  year  1905-06 
tlie  cost  of  electric  service  plus  the  cost  of  steam  service  in 
tliis  particular  branch  of  the  department  was  appro.ximately 
$4,100.  The  cost  for  the  identical  service  as  performed  by  elec- 
tricity alone  in  the  year  1906-07  was  approximately  $500  less. 


Municipal  Lighting   Plant  at   Clinton,  S.  C. 

Clinton  is  one  of  the  latest  South  Carolina  towns  to  install 
an  electric  light  plant,  With  over  3000  inhabitants,  a  large 
college,  and  prosperous  manufacturing  enterprises,  it  is  probable 
that  Clinton  would  have  had  electric  lamps  long  ago  if  its 
citizens  could  have  been  made  to  realize  that  the  building  of 
such  a  plant  would  not  mean  the  destruction  of  their  beautiful 
shade  trees,  of  which  they  were  so  justly  proud.  Recently, 
however,  the  matter  was  taken  up  again  wilh  the  result  that 
quite  a  little  electric  light  system  has  been  installed  that  does 
not  in  any  way  interfere  with  the  trees. 

The  plant,  which  has  just  been  completed,  is  owned  by  the 
city  and  is  operated  in  connection  with  its  water  works.  The 
power  house  is  a  substantial  brick  building,  conveniently  located 
near  the  center  of  distribution.  The  equipment  consists  of  a 
loo-hp    Harrisburg    medium-speed    engine,    one    Westinghouse 


50-kw,  2200-volt,  single-phase,  6o-cycle  generator,  a  Westing- 
house  25-arc  regulator,  and  such  other  accessories  as  usually 
go  with  a  plant  of  this  size  and  character.  Twenty-four  arc 
.lamps,  and  over  400  loS-volt  incandescents  are  now  in  use, 
with  a  demand  for  practically  twice  as  many  of  the  latter.  The 
plant  is,  therefore,  much  too  small  for  the  town,  and  the 
question  of  doubling  its  capacity  is  already  under  consideration. 
At  present  only  night  service  is  given,  but  during  the  next 
month  or  two  it  is  expected  that  a  day  service  will  be  in 
augurated. 

A  unique  feature  of  this  little  plant  is  that  practically  all  of 
its  lines  are  run  trolley  fashion,  in  the  middle  of  the  streets. 
This  is  accomplished  by  suspending  an  ordinary  four-pin  cross 
arm  by  a  quarter-inch  strand  from  opposite  poles.  Where  arc 
lamps  are  needed  they  are  hung  beneath  the  arm,  the  connection 
wilh  the  circuit  being  facilitated  by  the  use  of  a  two-point 
break  arm  in  the  place  of  one  of  the  pins.  Transformers  are 
mounted  on  the  poles  in  the  usual  manner,  their  primaries 
being  led  up  to  arms  above,  thence  entirely  across  the  street, 
and  connecting  with  the  street  mains  at  the  point  where  they 
intersect.  Here,  ordinary  line  spreaders  are  used  to  give  rigidity 
to  the  lines  and  maintain  the  proper  distance  between  them. 

Continuous  night  service  is  maintained,  and  all  energy  is  sold 
on  a  meter  basis.  It  has  not  yet  been  definitely  decided  what 
charge  will  be  made  for  energy,  but  until  the  cost  of  producing 
it  has  been  determined,  a  uniform  rate  of  12  cents  for  lamps 
will  be  in  force.    Rates  for  motors  will  be  decided  upon  later. 

House  wiring  is  done  by  the  town  under  the  supervision  of 
the  plant  superintendent.  The  cost  of  this,  including  the  meter, 
is  borne  by  the  consumer;  but  the  town  supplies  without  charge 
the  transformer  and  the  service  wires  up  to  100  feet,  and  lamp 
renewals  at  schedule  prices. 

The  control  of  the  plant  is  vested  in  a  council  committee  at 
present  consisting  of  A.  B.  Blakely  and  C.  W.  Stone.  J.  F. 
Stay  is  superintendent  of  the  lighting  plant,  and  W.  A.  Shands 
i."  mayor  of  the  town. 


Power   Investigation  on   Maine   Rivers. 

The  lield  work  on  the  government  inspection  of  the  power  of 
the  principal  Maine  rivers  has  just  been  completed,  and  the 
results  will  shortly  be  presented  in  a  report  to  the  U.  S. 
Geological  Survey.  A  party  headed  by  Prof.  H.  S.  Boardman. 
of  the  University  of  Maine,  and  under  the  supervision  of  H.  K. 
Barrows,  of  Boston,  district  engineer  of  the  U.  S.  Geological 
Survey,  has  just  returned  from  a  trip  into  the  valleys  of  the 
upper  Penobscot  River,  where  measures  were  taken  of  various 
tributary  lakes  and  streams.  The  purpose  in  general  was  to 
secure  data  for  determining  what  amount  of  water,  properly 
collected  by  a  stream  or  reservoir,  is  available  for  power  pur- 
poses in  dry  seasons. 

The  maximum  flow  of  the  Penobscot  is  60,000  cu.  ft.  per 
second ;  but  this  is  obtained  only  in  the  spring  freshets,  while 
in  very  dry  times  the  quantity  of  water  is  enormously  reduced. 
Measurements  along  this  river,  also  around  the  head  waters  of 
the  Kennebec,  Androscoggin  and  Saco,  are  intended  to  be  of 
great  ultimate  benefit  m  preventing  waste  of  water.  The  water 
power  of  the  West  branch  of  the  Penobscot  has  been  thor- 
oughly measured  by  previous  surveys,  so  that  the  work  of  Pro- 
fessor Boardman's  parly  this  year  has  been  entirely  in  the  East 
branch.  Levels  were  established  showing  the  elevation  and 
area  of  various  lakes  and  ponds  from  Chamberlain  Lake  to 
Grand  Lake  dam,  the  survey  including  all  the  principal  possi- 
bilities in  the  way  of  storage  reservoirs. 

The  data  will  be  worked  up  in  the  coming  winter,  and  will 
later  be  issued  in  bulletin  form  for  the  benefit  of  those  who 
are  considering  the  establishment  of  power  plants  on  the  East 
branch.  Many  large  hydro-electric  developments  have  already 
been  started  in  connection  with  the  principal  Maine  streams, 
and  additional  data  of  this  kind  will  be  valuable  to  engineers 
and  also  to  bankers  interested  in  power  transmission  projects 
in  the  state. 
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The    Incandescent     LaniD    Outlook  carbon  lamps  according  to  the  policy  of  the  central  station)   is 

'  less  than  the  product  of  the  above  percentage  saving,  times  the 

kw-hour  rate,  it  will  be  economical  to  use  the  lamp ;  otherwise. 

In  a  paper  read  before  the  recent  convention  of  the  Colorado  it   "s  not.     For   example,  with  a  3-cent  per  kw-hour   rate,   to 

Electric   Light,   Power  and   Railway  -Association,   Mr.   Francis  economically  use  the  tungsten  lamp  the  renewal  cost  must  be 

W.  Willco.x,  of  the   General   Electric  Company,  discussed  the  'ess  than  60  per  cent  of  3  cents,  or  1.8  cent;  and  similarly  for 

present  incandescent  lamp  situation.    Referring  to  the  "Gem"  or  the  tantalum  the  renewal  cost  must  be  less  than  33  per  cent  of 

graphitized-filament  lamp,  he  said  that  by  two  heatings  in  the  3  cents,  or  I  cent. 

electric    furnace    (before   and   after   the   regular   hydro-carbon  There   e.xists   perhaps   a   greater   need   for   a   high-efBciency 

treatment  or  "flashing"  of  filament)   the  carbon  filament  is  re-  street  series  incandescent  lamp  than  for  any  other  single  type, 

duced  to  such  a  refractory  condition  that  it  will  give  three  and  For  'h'S  class  of  service,  where  low-voltage  lamps  are  chiefly 

one-half  times  the  life  (with  equal  candle-power  deterioration)  "sed,  the  tungsten  lamp  is  specially  adapted.     For  these  rea- 

that  is  given  by  the  ordinary  carbon  filament,  or  it  will  operate  so"s  it  has  been  deemed  best  to  develop  this  type  of  tungsten 

at  20  per  cent  higher  efficiency  for  the  same  life.  '^mp  ahead  of  other  types,  and  the  General  Electric  Company 

This   filament,   which  has  now  been   on  the  market   for  two  has  listed  the  following  types  of  street  series  tungsten  lamps, 

years,  is  made  in  a  number  of  sizes  from  250  watts  down  to  50  the  watts  per  candle  bemg  1.35 : 

watts  and  substantial  progress  has  heen  made  in  its  develop-  Candle  Avg.  Total  Avg.  Volts. 

ment.      The  past    six    to    eight   months    have,   he    stated,    brought  Ampere  Range.                                                         Power.          Wans.     Per  Lamp. 

forth  an  improvement  of  from  30  to  40  per  cent  in  useful  life,      4-    (3-7   to   4.3) 40  54  135 

,  .  ,,  .,  -1  •  1      ■  ' 60  81  20.25 

and  materially  greater  possibilties  appear  to  be  in  store.  1 32  43  7.85 

Referring  to  the  tantalum  lamp,  Mr.  Willcox  said  that  over       ''■'=  *5'    '"    5-9) I  i!;  .":.■;  ie"  It  tt? 

250,000  have  been  put  into  service  in  this  countrv  in  the  past  ,  ,  \ ^'  «  §.,54 

,  ,11,1  ij   K     •  u'l   .1,  6.6  (6. ■    to    7.0 < 40  54  8.18 

year,  and  considerably  more  would  be  in  use  had  the  manu-  / 60  si  12.27 

facturers  been  able  to  supply  the  demand  more  rapidly.     The  -  -  (-    to  8)                                    ^  ........11              54                 7.2 

light  of  this  lamp  is  distinctly  more  brilliant  than  the  ordinary  " *"  **'  '8.0 

carbon  lamp.     It  is  made  in  two  sizes,  consuming  50  and  80  It   will    be    noted    that    tliis    list    covers    only    ampere    ranges 

watts.      The   8o-watt    lamp   provides    a    very   economical    high  from  4  to  y'/i  and  three  candle-power  sizes.     In  this  an  attempt 

candle-power  tantalum  unit,   as   a  substitute   for   the  ordinary  has  been  made  to  eliminate  a  large  number  of  the  present  types 

32-cp  carbon  lamp  with  25  per  cent  increase  of  candle-power,  or  of  electric  incandescent  lamps  for  series  street  lighting  service 

for  the  loo-watt  Gem  lamp  with  the  same  candle-power.  which  appear  to  be  unnecessary. 

On  direct-current  the  average  life  of  the  tantalum  lamp  is  Central  stations  having  present  circuits  running  below  four 
over  700  hours  for  the  smaller  size  and  1000  hours  for  the  amperes  can  have  their  transformer  coils  rewound  so  as  to  raise 
larger  size  lamp.  The  life  of  an  alternating-current  appears  to  the  current  to  come  within  the  ranges  listed.  The  candle-power 
be  reduced  on  25  cycles  to  about  two-thirds  and  on  60  cycles  to  sizes  below  32  have  been  eliminated,  as  it  would  seem  desirable 
about  one-half  of  the  direct-current  life.  with  the  improvement  in  efficiency  to  adopt  higher  candle- 
Taking  up  the  subject  of  the  tungsten  lamp.  Mr.  Willcox  powers  than  have  heretofore  prevailed  for  street  lighting.  The 
said  that  tungsten  metal  fuses  at  about  3200  degs.  C.  and  this  previous  standard  averaged  about  25  candle-power,  but  it  is 
enables  a  filament  of  it  to  be  operated  at  the  remarkable  con-  considered  that  40  candle-power  will  be  the  desirable  unit  in 
sumption  of  I, '4  watts  per  candle  with  good  life— approximately  the  tungsten  lamp,  as  this  will  give  an  average  illumination  fully 
1000  hours — or.  in  other  words,  about  three  times  the  efficiency  equal  to  that  of  the  VVelsbach  street  gas  lamp, 
of  the  present  carbon  lamp.  .\s  tungsten  cannot  be  drawn  into  As  street  lighting  service  is  sold  by  the  lamp-year,  a  higher 
a  wire,  a  filament  has  to  be  built  up,  so  to  speak.  One  process  efficiency  lamp  does  not  reduce  the  income  (as  it  might  do  were 
is  as  follows:  A  paste  is  made  of  the  tungsten,  powder  and  energy  sold  by  meter  on  the  watt-hour  basis.  Central  stations 
some  binding  material  and  this  paste  is  then  squirted  through  a  should,  therefore,  receive  the  full  benefit  of  the  saving  this  new 
die  into  a  thread  or  filament  form.  This  filament  thread  is  lamp  secures.  It  will  even  be  possible  for  central  stations  to 
dried,  the  binding  material  is  removed  by  suitable  processes  introduce  the  40-cp  tungsten  lamp  in  place  of  lower  candle- 
and  the  particles  of  tungsten  welded  into  a  continuous  wire  by  power  sizes  now  in  use  (such  as  the  23-cp  lamp),  without  any 
the  passage  of  an  electric  current.  change  in  rates,  and  yet  secure  a  material  saving,  as  a  simple 

Although   the   tungsten   lamp   is    fragile,   this   defect   can   be  calculation  will  show, 

minimized  by  greater  care  in  handling  the  lamps.    Fragility  has  .\  recent  test  of  over  200  30-cp,  s.5-ampcre  tungsten   series 

never  proven  an   insuperable  difficulty  in  any  event.     What  is  lamps  on  the  circuits  of  one  of  the  large  Eastern  central  sta- 

morc  fragile  than  the  gas  mantle,  and  yet  the  difficulty  has  been  tions,  gave  an  average  life  of  1350  hours, 

overcome  and  the  mantle  made  commercially  satisfactory.     It  If  we  take  the  40-cp  tungsten  as  competitor  of  the  ordinary 

took  Edison  three  days  and  two  nights  of  steady  work  to  make  Welsbach  street  gas  lamp,  we  have  the  following  comparison : 

a  carbon  filament  at  first  that  was  strong  enough  to  mount  in  a  The  Welsbach  street  lamp  consuming  31/2  cu.   ft.  of  gas  for 

bulb.    And  so  it  would  appear  that  the  fragility  of  the  tungsten  1000  hours  service  would  cost  at  $1  per  thousand  for  gas,  $3.50. 

is  but  a  temporary  difficulty  to  be  overcome.  The  40-cp  tungsten  lamp  consumes  for  1000  hours  54  kw-hours. 

Mr.  Willcox  stated  that  the  first  tungsten  lamp  will  be  a  100-  which  would  give  an  equal  cost  for  the  above  gas  estimate  at 

watt  type  uniform  with  the  present  125-watt  Gem  lamp.    It  can  a  rate  of  about  6.4  cents  per  kw-hour.     For  4000-hour  service 

be   employed   on   the   same   reflectors   as   an   incandescent   unit  per  year  there  would  be  three  renewals  of  tungsten  lamps  at 

and  will  give  just  double  the  candle-power  value  of  the   lOO-  a   total   cost   of  $3.60,   and   the   renewal   charge    for   Welsbach 

watt  Gem  lamp.  mantles  will  probably  be  not  much  less  than  this. 

The  added  cost  of  the  Gem  lamps  is  so  slight  that  they  can  Inasmuch   as    this    is   a   long-hour   burning   class   of   service 

be  supplied  on  equal  terms  with  the  carbon  lamps,  and  this  is  and  a  load  of  considerable  size,  it  would  appear  that  stations 

the  general  policy  pursued  by  central  stations.     With  the  tan-  could  profitably  compete  with  Welsbach  lamps  for  this  class  of 

talum  and  tungsten   the  case  is  diflfercnt,  owing  to  the  higher  service. 

cost  of  the  lamps.  Street  scries  lamps,  of  course,  are  not  sold  on  the  kw-hour 

The  point  in  rates  where  it  is  economical   for  the  consumer  basis,    hut    on     fixed    charge    per    lamp    per    year,    covering 

to  use  these  high  efficiency  lamps  can  be  determined  as  follows:  energy   anil  lamp.     With  the  40'Cp,  54-watt   tungsten  lamp  an 

For  the  same  illumination  the  Gem  saves  20  per  cent,  the  tan-  annual  (4000  hours)  service  would  amount,  at  6  cents  per  kw- 

talum  33  per  cent,  and  the  tungsten  60  per  cent  in  energy  over  hour,   to  $13.     Adding  to  this   the  cost   of   tungsten   lamp   re- 

the  3.1-watt  carbon  filament  lamp.     If,  therefore,  the  cost   of  newals    ($3.60)   we  have  a  total   cost   for  annual  service  with 

lamp   renewals    (either   the   absolute  cost   or   excess   cost   over  lamp   renewals   of   $16.60  per  lamp   per  year.     The   rate  of  6 
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cents  seems  to  be  a  good  one  for  this  class  of  service,  and 
stations  could  perhaps  figure  profitably  at  a  lower  rate. 

Incandescent  lamps  have  obvious  advantages  in  street  light- 
ing work,  as  with  the  low  candle-power  sizes  described  they  can 
be  distributed  at  frequent  intervals,  thus  securing  a  very  uni- 
form distribution  of  light  as  compared  to  the  massing  of 
greater  total  candle-power  at  greater  distances  apart,  necessary 
with   high   candle-power   illuminants. 

Central  stations  need  not  fear  any  reduction  in  revenue  from 
the  introduction  of  these  liigh-efficiency  lamps,  as  it  will  hardly 
be  possible  to  introduce  the  lamps  fast  enough  to  produce  any 
inmiediate  effect.  As  for  permanent  effect,  the  increased  busi- 
ness resulting  from  the  introduction  of  more  efficient  types  of 
lamps  will  more  than  otTset  any  reduction  in  revenue  from  the 
use  of  such  lamps  by  present  customers. 

Electric  lighting  probably  does  not  do  more  than  20  to  25 
per  cent  of  the  lighting  service  of  our  cities,  and  there  exists 
in  the  remaining  75  to  80  per  cent  of  competitive  forms  of 
light  a  large  lighting  business  which  the  introduction  of  these 
liif;b-cfficiciH-y  lam])s  will  enable  central  stations  to  capture. 


times  in  the  supply  of  commercial  electric  service.  The  lighting 
and  power  developments  of  a  modern  company  cannot  be  sepa- 
rated in  the  total  yearly  balance  sheet.  Each  department  should 
be  self-supporting  and  as  profitable  as  possible,  but  co-operation 
in  handling  loads  at  different  hours,  in  economizing  by  avoiding 
duplications  of  duty  on  the  part  of  employees,  and  by  sharing 
expenses  of  outfit  and  administration,  is  essential  to  the  best 
results.  Anything  which  increases  the  use  of  electricity  in  one 
field  tends  to  increase  its  use  in  others.  That  is  a  certain  result 
of  electrical  development  in  the  last  decade  or  two  and  it  bids 
fair  to  hold  in  the  lleld  of  highly  efficient  lamps.  Heating,  motor 
and  sign  applications  are  constantly  at  hand  to  help  absorb  the 
station  output,  and  at  the  rate  with  which  new  business  is  being 
pushed  by  the  lighting  companies  in  both  the  commercial  and  the 
residence  fields,  one  may  be  reasonably  certain  that  any  improve- 
ment tending  to  popularize  the  sale  of  central-station  energy 
will,  in  the  long  run,  be  an  unmixed  good. 


High    Efficiency  L;inips  and   Central  Station 
Revenue. 

liv  11.  S.  Knowi.to.n. 
One  of  the  sustained  undercurrents  in  the  minds  of  central- 
station  men  at  this  time  is  the  probable  effect  upon  their  revenue 
of  the  coming  high-efficiency  lamps.  Anxiety  is  not  lacking  thai 
the  general  use  of  the  public  of  individual  lighting  units  ap 
proximating  a  consumption  of  1.2  watts  per  candle-power  or 
lower  will  result  in  a  shrinkage  of  income,  whicli  will  not  be  off 
set  by  any  widespread  increase  in  the  use  of  electricity  for 
illumination.  This  feeling  was  expressed  at  the  recent  conven 
tion  of  the  Canadian  Electrical  Association  in  Montreal,  though 
the  majority  of  speakers  had  faith  that  the  industry  will  no- 
be  injured  by  lamp  improx  cmcnts. 

Looking  at  the  matter  in  a  broad  way,  it  is  difficult  to  see  any 
real  ground  for  apprehension.  The  central  station  is  secure 
enough  at  present,  for  the  lamp  manufacturers  could  scarcely 
manage  without  many  sacrifices  to  produce  the  new  types  on  thi 
enormous  scale  required  for  a  general  change  from  the  carbon 
filament  in  less  than  five  years.  There  is  plenty  of  time  to  think 
about  the  problem,  and  without  doubt  the  Canadian  association 
(lid  wisely  in  appointing  a  committee  to  consider  it  during  thi 
following  year  in  a  serious  and  careful  way.  Conditions  vary 
so  much  in  different  cities  and  towns  thai  it  is  well  worth  whiU- 
to  secure  more  than  oui.-  point  of  view  in  facini;  tlio  future  of 
the  lamp  income. 

Supposing  that  a  onc-watt-per-candle  counnercial  lamp,  capa- 
ble of  meeting  the  same  varied  service  as  the  carbon  lilamcn' 
and  bettering  it  with  respect  to  life  and  dtpreciation,  becomes 
generally  adopted,  surely  an  enormous  increase  in  new  busi- 
ness is  bound  to  follow  the  cor  mercial  marketine  of  such  a 
lamp  and  hundreds  of  residences  ii:  stroni;  "gas  cities"  are  cer 
tain  to  declare  {^:  electricity  where  they  knew  it  not  before. 
Of  coirse,  a  certain  amount  of  investme\it  must  be  made  for 
each  .  ew  house  connected,  but  by  bunching  the  secondary  loads 
on  larger  transformer  units,  instead  of  supplying  each  house 
with  a  separate  step-down  outfit,  a  distinct  s.iving  can  be  made. 
Surely  it  is  the  gas  man  and  not  the  electric-lighting  man  who 
will  have  to  sit  up  o'  nights  scheming  how  to  meet  the  new  and 
still-to-be-dcveloped  electric  illuminants.  The  larger  ihc  con 
nectcd  load  in  numbers  of  residences  the  more  probable  it  is 
that  the  maximum  peaks  will  not  come  at  the  same  time.  After 
all,  there  is  little  reason  to  believe  that  gas  will  be  driven  en- 
tirely out  any  more  than  has  the  telegraph  by  the  telephone. 
The  fields  of  each  illnminant  will  become  more  clearly  defined 
and.  while  from  an  electrical  standpoint  it  is  not  easy  to  see  that 
rival  illuminants  are  mutually  beneficial,  the  probabilities  are 
strongly  in  that  direction. 

The  central-station  man  who  figures  his  income  and  expenses 
on  the  lighting  basis  alone  overlooks  the  main  tendency  of  the 


Neat  Posts  for    Incandescent   Lighting. 

A  flat  and  store  building  on  Forty-Seventh  Street,  Chicago, 
has  adopted  a  system  of  special  lighting  on  the  street  in  front 
of  the  building  which  consists  of  neat  iron  posts  of  the  type 
shown  in  Figs.  1  and  2.     These  posts  carry  sand-blasted  globes. 


1  U.S.    I    .^ND  J. — IV.STS  FOR  INCANDESCKXT  L.\MrS. 

In  each  globe  is  a  loo-cp  Gem  lamp.  This  makes  a  very  sim- 
ple plan  for  special  lighting  of  business  streets  in  smaller 
towns  and  in  the  outlying  districts  of  larger  cities.  In  order 
to  get  good  effect,  however,  it  is  necessary  to  place  these  posts 
at  rather  more  frequent  intervals.  To  get  distinctive  effect, 
they  should  not  be  over  30  ft.  to  30  ft.  apart. 

Special    Offer     for     the     Wiring     of    bniall 
Houses    at   Davton,  Ohio. 


The  Oayton  (Ohiol  Lighting  Company  is  making  a  special 
effort  to  secure  an  entering  wedge  for  the  wiring  of  a  list  of 
old  residences.  To  this  selected  list  of  residences  the  following 
offer  has  been  made: 

For  $36  the  company  will  equip  the  house  so  that  electricity 
may  be  used  in  the  following  rooms :  Main  hall,  one  lamp  and 
switch:  living  room,  three-lamp  fixture:  dining  roont.  two- 
lamp  fixture:  kitchen,  one  lamp;  kitchen  one  receptacle  for 
electric  iron. 

This  price  is  based  on  the  use  of  straight  electric  fixture* 
in  the  hall,  living  room  and  dining  room  and  kitchen.  Should 
combination  gas  and  electric  fixtures  be  desired,  the  price 
will  be  $42.50.  The  company  has  a  standard  set  of  fixtures 
which    it    installs    under    this    otTer.    and    which    arc    kept    on 


OcioiiEK  5,  1907 


ELECTRICAL       WORE  D 


055 


exhibition  at  the  offices.  It"  it  is  desired  to  use  other  designs, 
the  customer  can  do  so  by  paying  the  difference  in  price.  The 
price  was  arrived  at  by  taking  the  average  cost  of  wiring  12 
types  of  houses  in  Dayton.  The  wiring  work  is  let  out  to 
local  contractors,  and  while  the  cost  in  different  houses  varies, 
the  average  has  come  out  all  right.  If  more  lamps  are  desired, 
it  is  provided  that  the  customer  may  secure  them  at  approxi- 
mately proportionate  cost. 


Electric     Cooking    Record     from     a'    Small 
Family. 

Mr.  E.  L.  Callahan,  who  is  the  electric  heating  specialist  of 
the  Chicago  office  of  the  General  Electric  Company,  gives  us 
the  following  record  for  electric  cooking  at  his  home  in  Oak 
Park  for  the  year  ending  June  23,  1906.  Mr.  Callahan's  cook- 
ing outfit  was  described  and  illustrated  in  the  Electrical 
World  in  the  first  issue  of  April,  1907.  The  table  gives  the 
costs  and  energy  consumption  for  doing  absolutely  alt  the 
cooking    and    baking    by    electricity    covering    a    period    of    12 

months. 

No.  days  No.  days     Equiv. 

3  meals  ea.  2  meals  ea.  persons 

1906-07                Kw-hrs.                                   2  people.  I  person,    per  day. 

Tune    zs-july    24 7'                    $3-53                    3"  17                   2.55 

July    24-Aug.    22 71                    3-55                  -=9  '8                  ^^^ 

Aug.   22Sept.   24 31                     1-53                  17  3                  2-30 

(House  closed  2  weeks). 

Sept.    24-Oct.    22 26                    1.30                  19  4                  2-' 

(House  closed  2  weeks). 

Oct.    22-Nov.    22 63                    313                  32  28                  2.90 

Nov.  22Dec.    22 87  4-33  29  '6  3-55 

Dec.  22jan.    22 87  4-33  3i  25  3-8l 

Tan.  22-Feb.     22 97  4-85  31  22  3-7  > 

Feb.  22-Mar.    26 88  440  32  12  3-37 

Mar.  26-Apr.    23 35  2.75  31  J  3-06 

Apr.  23May    24 69  345  3i  8  326 

M^y  24-]une   2i 58  2-90  30  9  330 

One  year    803  $40."5  90i  166  3-44 

Total   single  person   days.    1067. 

Total   single  person  meals.   3035.  ,      u  . 

Watt-hours  per  person,  per  meal.  264,  at  3  cents  per  kw-hr..  or  at 
the  rate  of   1.32  cents  per  person  per  meal. 

The  Utensils  used  consisted  of  a  6-qt.  vegetable  or  soup 
boiler,  a  2-qt.  vegetable  and  cereal  cooker,  a  2-qt.  water  heater, 
,a  l-qt.  water  heater,  S-in.  frying  pan,  7-in.  frying  pan,  6-in. 
5tove,  i2-in.  griddle,  12-in.  broiler  and  one  oven. 


so  large  a  quantity  of  these  be  used  thai   the  cost  of   energy 
consumed  becomes  quite  an  item. 

In  New  York  City  very  many,  if  not  most,  of  the  very  large 
signs  on  house  tops  or  across  the  front  of  buildings  are  illumi- 
nated by  means  of  arc  lamps  hung  some  distance  away  from 
the  sign  and  provided  with  a  reflector  so  that  the  source  of 
light  is  not  at  all  visible  from  the  sidewalk  below  at  night  and 
scarcely  visible  during  the  day.  .\  marked  economy  in  energj- 
consumption  is  thus  obtained  without  any  sacrifice  in  the 
proper  illumination  of  the  sign.  As  is  well  known,  the  sign 
business  is  very  profitable  in  New  York  City  because  of  the 
large  number  and  size  of  the  signs  and  the  long  hours  of  illumi- 
nation with  electricity  at  regular  rates. 

The  United  Electric  Light  &  Power  Company,  of  N'ew  York 
City,  supplies  the  electricity  for  a  very  large  group  of  signs 
at  the  corner  of  Broadway  and  Thirty-Fourth  Street.  The 
sign  is  maintained  and  the  contract  for  lighting  it  made  by  a 
local  advertising  company,  to  whom  the  energy  is  supplied  at 
schedule  rates.  With  the  inherent  economy  of  flaming  arc 
lamps  and  their  great  value  for  advertising  purposes,  these 
were  naturally  employed  by  the  advertising  company,  to  whom 
the  space  represents  so  much  money.  The  sign  which  :s 
shown  herewith  by  day  and  by  night  is  provided  with  14 
3S-volt  Excello  flaming-arc  lamps,  burning  two  in  series  and 
consuming  about  12  amperes.  The  arc  lamps  burn  from  sun- 
set to  midnight,  and  the  signs  are  visible  for  some  distance,  the 
location  just  bordering  on  Herald  Square.  The  method  of 
suspending  the  lamps  is  clearly  shown  in  ;lie  engravings,  a 
glance  at  which  also  reveals  the  fact  that  the  signs  are  also 
well  lighted,  as  would  naturally  be  expected  from  so  powerful 
a  source  of  light. 


Electric    Traction  in   Belmont  Tunnel. 


Flaming-Arc  Lamps  for  Billboard   Lighting. 

It  has  been  generally  held  that  the  only  satisfactory  method 
of  lighting  billboards  is  by  incandescent   electric  lamps   spacl 


An  official  trial  trip  was  made  thiough  the  north  tube  of  ihe 
N'ew  York  &  Long  Island  Railroad  Tunnel,  better  known  as 
the  Belmont  Tunnel,  on  Tuesday,  Sept.  24.  Representatives 
from  the  Interborough  Rapid  Transit  Company,  the  Degnon 
Contracting  Company,  the  New  York  &  Long  Island  Railroad 
Company  and  officials  from  the  different  city  boroughs  wee 
present. 

The  trip  from  Forty- Second  Street  and  Third  .\ venue  (the 
present  Manhattan  terminal  station)  to  Van  Aulst  Avenue, 
Long  Island  City,  was  made  in  four  minutes.  The  officials  were 
well  pleased  with  this  new  feeder  added  to  .\'ew  York's  already 
great  electric  railway  systems. 

All  vtiH-l   o:ir<   arc  used   in   the  ttmncl    service.     The  ov.'rh.-;id 
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around  the  edge  of  the  billboard,  or  merely  across  the  top  of  the  contact  third  rati  is  used.     The  railinverted  is  suspended  from 

board,  and  covered  by  reflectors.     When,  however,  billboards  moulded  mica  insulators  supported  by  iron  hr.-.cke  s.  the  bracket 

assume    large    proportions    it    becomes    difficult    to    illuminate  being  held  in  place  by  expansion  bolts  put  m.o  the  coturete  ot 

them  properly  by  means  of  incandescent   electric  lamps  unless  the  tunnel  lining. 


The  tunnel  cars  are  equipped  with  two  trol- 
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■ley  poles,  one  at  either  end,  and  with  an  overhead  shoe,  thus 
allowing  cars  to  operate  by  overhead  trolley  wire  when  running 
on  the  surface  lines  of  Long  Island  and  by  overhead  third  rail 
when  in  the  tunnel.  Cars  coming  into  the  tunnel  from  the  sur- 
face will  have  their  poles  pulled  down  and  hooked  fast,  letting 
the  shoe  make  the  contact  to  the  rail  while  passing  through  the 
tunnel.  Cars  can  be  coupled  in  trains  and  operated  by  a  master 
controller.  The  car  vestibules  are  fitted  with  center  sliding 
doors  that  can  be  closed  for  single  car  service  or  left  open  for 
train  service. 

There  are  two  tunnel  tubes,  each  having  a  single  track.  The 
cars  fit  well  into  the  tubes,  allowing  only  necessary  clearance  for 
safety.  Good  ventilation  is  looked  for  in  this  form  of  tunnel 
construction,  as  the  car  in  motion  acts  like  a  huge  piston  crowd- 
ing the  air  forward  and  out  to  the  ventilating  shafts  and  tunnel 
stations. 


Residence  Wiring  on   Installment   Payments 
in   Chicago. 

The  Commonwealth  Electric  and  the  Chicago  Edison  com- 
panies have  recently  begun  a  special  effort  to  get  houses  al- 
ready built,  but  not  wired,  to  connect  to  the  companies'  lines. 
To  this  end  a  proposition  has  been  formulated  whereby  the 
company  will  wire  a  house  for  an  owner  and  spread  the  payment 
over  24  consecutive  months  without  interest.  The  payment  of 
tlic  first  instalment  is  made  at  the  time  of  taking  the  contract. 
The  first  advertisement  of  this  plan,  which  appeared  in  the 
Chicago  daily  papers  Aug.  29,  brought  in  a  host  of  inquiries. 

Class  "A"  Building;             Class  "B"  Building; 
two  floors  with                     three  floors  with 
Lamps.                              double  floors.                           double  floors. 
10 $50.00 $70.00 


72.00 
74.00 
81.00 
83.00 
85.00 
87.00 
89.00 


93.00 

20 73.00 9500 

21 7500 9700 

22 77.00 99.00 

2i 79.00 101.00 


14 61.00. 

15 63.00. 

r6 65.00. 

■7 67-00. 

18 69.00. 


9400 .18.00 

96.00 1 20.00 

98.00 122.00 

1 00.00 1 24.00 

102.00 126.00 

104.00 128.00 

1 06.00 1 30.00 

108.00 136.00 


14300 
146.50 
150.00 
■  53.50 
156.50 
159.50 


130.50 162.50 


45 • 135-50. 

46 138.00. 

47 140.50- 

48 


14S.00. 
151.00. 


165.50 
168.50 
173-50 
176-50 
179-50 
186.50 
190.00 

154-00 19.J-50 

157-00 197-00 

53 160.00 200.00 

54 1 63.00 203.00 

55 166.00 206.00 

56 1 69.00 209.00 

57 172.00 a  1 2. 00 

58 17500 215.00 

59 178.00 218.00 

60 181.00 221.00 

so  that  the  man  who  had  been  assigned  to  devote  his  time  ex- 
clusively to  handling  the  customers  obtained  was  overwhelmed 
with  work  and  several  more  men  had  to  be  added  at  once. 
The  plan  is  for  each  solicitor  to  follow  up  the  customers  in 
his  district  that  would  be  likely  to  accept  such  an  offer.  The 
solicitor  works  in  cooperation  with  the  special  engineers  and 
estimators  appointed  for  this  work.  The  solicitor  quotes  prices 
for  the  wiring  of  different  classes  of  buildings  according  to 
the  schedule  given  in  this  article.     The  price  covers  only  the 


wiring  to  the  outlets.  Switches  and  fixtures  are  extra;  switches 
being  charged  for  according  to  the  switch  schedule  given.  The 
customer  is  allowed  to  select  his  own  fixtures  with  the  under- 
standing that  the  entire  cost,  including  wiring,  switches  and 
fixtures,  shall  be  added  together  and  divided  into  24  payments. 
This  proposition  is  offered  only  to  completed  residences  and 
not  to  residences  in  process  of  construction  or  to  business 
establishments.  Only  residences  already  connected  to  the 
companies'  lines  will  be  taken  under  this  offer.  The  company 
has  selected  samples  of  suitable  fixtures  for  each  room  in  the 
ordinary  residence  and  placed  photographs  of  them  on  display, 
so  that  the  company  will  not  run  the  risk  of  having  a  customer 
price  expensive  and  exceedingly  elaborate  fixtures  and  become 
discouraged. 

The  following  is  a  price  list  for  lamp  outlets  for  flats  renting 
at  from  $25  to  $40  per  month,  and  for  houses  renting  at  from 
$20  to  $50  per  month,  of  semi-fire-proof  construction.  Each 
switch  outlet  is  considered  as  one  for  one  lamp.  Prices  of 
switches  and  receptacles  are  added  to  the  list  at  store-room 
prices,  as  given  herewith. 

PRICE  LIST  OF  SWITCHES  AND  SOCKETS. 

Flush  push-button  switch,  lo-amp.  s.  p $  -97^4 

lo-amp.   d.  p.  switch  flush 1.30 

Snap  switch  s.  p 24 

Snap  switch  d.  p 50 

Door   switch    1.25 

Receptacle  socket   35 

Floor    receptacle,    waterproof 2.92 

Three-way  flush  switch 1.09 

Three-way  snap  switch 50 

The  following  is  a  price  list  for  lamp  outlets  for  higti-cUu 

apartments  and  medium  sized  residences  renting  for  more  than 

$50  per  month,  with  hard-wood  finish  throughout. 

Class  "C"  Building;  Class  "D"  Building: 

two  floors  with  three  floors  with 

Lamps.  double  floors.  double  floors. 

10 ^"S-"" $88.00 

11 78.00 91.00 

12 81.00 94.00 

13 89.00 99.00 

14 92.00 102.00 

15 95.00 105.00 

16 98.00 108.00 

17 101.00 111.00 

18 104.00 1 14.00 

19 107.00 1 17  00 

20 110.00 .120.00 

21 113.00 123-50 

22 116.00 127.00 

23 119.00 130.50 

24 121.00 134.00 

25 126.00 141.00 

26 29.50 145.00 

27 133.00 149.00 

28 136.50 153.00 

29 140.00 157.00 

30 143.00 161.00 

31 146.00 164.50 

32 149.00 168.00 

33 152-00 171-50 

34 155-00 :  75-00 

35 158-00 178.50 

36 1 61 .00 1 82.00 

37 166.00 189.00 

38 169.50 '93-SO 

39 173-00 198.00 

40 176.50 202.50 

41 180.00 207.00 

42 183.00 211.00 

43 186.00 215.00 

44 189.00 219.00 

45 192.00 223.00 

46 195.00 227.00 

47 198.00 231.00 

48 20 1 .00 235.00 

49 206.00 242.00 

50 210.00 246.50 

51 214.00 251.00 

52 218.00 255.50 

53 222.00 260.00 

54 226.00 264.50 

55 229.50 168.50 

56 233.00 272-50 

57 236.50 'Z*-50 

58 240.00 280.50 

59 243-50 'IJ-S" 

60 247.00 288.50 

It  should  be  remembered  by  central-station  men  that  condi- 
tions as  regards  the  cost  of  wiring  in  Chicago  are  radically 
different  from  those  in  the  smaller  cities  and  towns.  The  class 
of  residences  for  which  this  schedule  is  drawn  up  has  brick 
outside  walls  and  hardwood  floors,  which  in  itself  makes  wiring 
more  expensive  than  in  frame  houses.  Then,  too,  the  cost  of 
labor  is  very  high  in  Chicago,  and  the  rigid  city  wiring  rules 
makes  the  construction  more  expensive  than  is  common  in 
smaller  towns. 
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Establishing  the   Right   to  a   Patent  on  the 
Ground  of  Priority. 


By  Joh.v  E.  Bhady. 

It  is  a  fundamental  rule  of  the  patent  law  that  patents  are 
issuable  only  to  first  and  original  inventors.  The  rule  as 
stated  is  not  involved,  but  an  explanation  of  the  meaning  of 
the  term  "first  and  original  inventor"  is  essential  to  a  clear 
understanding  of  the  situation.  Where  two  or  more  persons, 
independently  of  each  other,  have  worked  out  the  same  inven- 
tion, each  is  an  original  inventor,  and,  but  for  the  other  or 
others,  would  be  entitled  to  the  patent.  Two  patents,  how- 
ever, cannot  be  granted  for  the  same  invention,  because  an 
exclusive  privilege  cannot  subsist  in  distinct  individuals  and 
also  because  the  issue  of  one  patent  exhausts  the  power  of  the 
government  to  afford  protection  to  the  inventor.  Hence,  the 
law  is  compelled  to  choose  between  rival  inventors  and  confer 
the  exclusive  privilege  upon  the  one  who  in  reason  seems  best 
to  deserve  it.  This  it  does  by  providing  that  the  first  or 
earliest  in  time  of  these  rival  inventors  shall  be  regarded  as 
the  only  true  inventor.     Robinson  on  Patents,  Sec.  370. 

No  "serious  difficulties  are  presented  in  regard  to  the  ques- 
tion of  priority  under  the  English  law,  because  there  the  date 
of  the  application  for  a  patent  is  considered  the  date  of  the 
invention,  and  the  first  patentee  or  applicant  for  a  patent  is 
held  to  be  the  first  inventor.  But  in  this  country  the  courts 
will  go  behind  a  patent  already  granted  or  an  application  for  a 
patent,  to  ascertain  whether  the  patentee  or  some  rival  claim- 
ant was  in  fact  the  first  inventor,  and  priority  is  awarded  to 
him  who  first  performed  the  inventive  act. 

Where  one  of  two  rival  inventors  has  reduced  the  idea  to 
practice  before  the  other  has  conceived  the  idea,  the  former  is 
unquestionably  the  first  and  true  inventor.  Where  their  con- 
ceptions are  simultaneous  and  one  of  them  precedes  the  other 
in  putting  his  idea  into  practice,  his  earlier  completion  of  the 
inventive  act  renders  him  the  proper  patentee.  But  where  the 
one  who  first  conceives  the  idea  is  anticipated  in  its  reduction 
to  practice  by  another  and  subsequent  originator  of  the  same 
idea,  an  additional  test  of  priority  must  be  applied.  The  rule 
here  is  that  the  first  conceiver  must  show  that  he  has  exercised 
proper  and  due  diligence  in  rendering  his  invention  available 
for  public  use.  And  if  he  does  this,  he  will  entitle  himself  to 
the  patent,  although  a  subsequent  conceiver  was  first  in  put- 
ting his  idea  into  practice  and  in  filing  his  application  for  a 
patent. 

Suppose  that  an  inventor  has  been  working  upon  a  patent- 
able idea,  and  has  advanced  his  work  to  a  point  where  he  is 
about  to  apply  for  letters,  when  he  hears  for  the  first  time  that 
a  patent  has  already  been  granted  upon  substantially  the  same 
device,  or  that  an  application  for  such  a  patent  has  been  filed. 
Or  suppose,  on  the  other  hand,  that  after  one  has  filed  an  ap- 
plication or  secured  a  patent  upon  a  machine  or  process  which, 
so  far  as  he  is  concerned,  originated  in  his  mind,  he  is  in- 
formed that  a  rival  inventor  claims  to  have  been  ahead  of  him 
in  point  of  time  in  making  the  invention,  and  although  he  has 
taken  no  active  steps  to  secure  a  patent,  announces  his  inten- 
tion of  claiming  such  a  right.  The  question  of  inventorship  then 
becomes  an  issue,  the  determination  of  which  depends  upon 
which  party  is  entitled  to  be  considered  the  first  and  original 
inventor.  The  original  inventor  is  justly  entitled  to  the  patent 
regardless  of  the  time  of  the  filing  of  his  rival's  application; 
but  if  the  other  inventor  is  first  in  getting  in  his  application,  it 
rests  upon  the  inventor  claiming  priority  to  establish  his  posi- 
tion, and  his  right  to  be  considered  the  original  inventor.  To 
do  this  he  must  show  that  he  was  the  first  to  conceive  of  the 
invention,  and  if  it  appears  that  the  rival  inventor  was  the 
first  to  put  his  invention  into  practice,  then  he  who  claims  to 
be  the  original  inventor  must  show  that  he  used  diligence  in 
carrying  his  idea  to  completion.  In  such  a  case,  if  he  has 
been  lacking  in  diligence,  then  his  prior  conception  will  not 
help  him  and  the  patent  will  go  to  the  rival. 

A"!    invention    t.nkrs    place   at    the   date   of   conception,   if   is 


necessary  to  know  what  is  meant  by  the  term  "conception" 
and  when  conception,  within  the  meaning  of  the  patent  law, 
takes  place.  The  point  of  time  is  neither  when  the  first  thought 
of  it  was  conceived,  nor  when  the  practical  working  ijiachine 
is  completed;  but  it  is  when  the  thought  of  conception  is  prac- 
tically complete ;  when  it  has  assumed  such  shape  in  the  mind 
that  it  can  be  described  and  illustrated ;  when  the  inventor  is 
ready  to  instruct  the  mechanic  in  relation  to  putting  the  idea 
into  working  form ;  when  the  embryo  has  taken  some  definite 
form  in  the  mind  and  seeks  deliverance,  and  when  this  is  evi- 
denced by  such  description  or  illustration  as  to  demonstrate  its 
completeness.  The  true  date  of  the  invention  is  the  date  when 
the  work  of  the  inventor  ceases  and  the  work  of  the  mechanic 
begins.  Up  to  that  point  he  was  inventing,  but  had  not  in- 
vented, and  he  must  have  invented  before  the  law  will  come 
to  his  protection.  Cameron  &  Everett  vs.  I.  R.  Brick,  6  C.  D., 
171. 

It  follows,  then,  that  the  date  of  the  conception  is  the  date 
when  the  idea  of  means,  including  all  the  essential  attributes 
of  the  invention,  becomes  so  clearly  defined  in  the  mind  of  the 
inventor  as  to  be  capable  of  exterior  expression,  and  it  is  set- 
tled both  by  practice  and  express  decision  that  such  exterior 
expression  of  thp  mind  of  the  inventor,  when  relating  to  ma- 
chinery, may  be  by  exhibits 'either  in  the  form  of  models  or 
drawings,  if  thereby  the  invention  be  made  sufficiently  plain  to 
enable  those  skilled  in  the  art  to  understand  it.  Webster  Loom 
Company  vs.  Higgins,  105  U.  S.,  580. 

As  has  already  been  said,  invention  dates  from  the  time  of 
conception.  If  diligence  is  used  in  reducing  the  invention  to 
practice,  an  inventor  may  be  granted  a  patent,  although  another 
has  filed  his  application  first,  or  even  has  been  granted  a  patent ; 
so  when  an  inventor  finds  that  he  is  in  a  position  where,  in 
order  to  gain  a  patent  he  must  prove  a  prior  conception,  a 
question  arises  as  to  the  nature  of  the  proof  to  be  required  of 
him.  Where  a  patent  has  already  been  granted  to  another,  the 
patent  is  presumptive  evidence  that  the  patentee  was  the  orig- 
inal inventor,  and  in  order  to  overthrow  this  presumption,  evi- 
dence must  be  given  which  is  free  from  doubt.  Stonenietz 
Printers'  Machinery  Company  vs.  Brown  Folding  Machine 
Company,  57  Fed.,  601. 

The  mere  uncorroborated  word  of  an  individual  that  the 
idea  for  a  device,  already  protected  by  a  patent  granted  to 
another,  occurred  to  him  before  the  patentee  thought  of  it,  will 
not  suffice  to  set  aside  the  patent.  If  he  can  produce  a  suffi- 
cient number  of  witnesses  in  support  of  his  word  he  may  gain 
his  point,  but,  as  it  is  only  natural  that  the  inventor  working 
upon  an  unperfected  device,  will  refrain  from  general  and 
open  discussion  of  the  idea  until  he  knows  that  he  may  do  so 
without  fear  of  someone  else  jumping  in  ahead  of  him  and 
applying  for  the  patent,  and  that  until  such  time  he  will  keep 
the  matter  as  close  a  secret  as  possible,  it  follows  that,  in  many 
cases,  he  will  not  be  able  to  produce  the  necessary  corrobora- 
tive testimony  along  these  lines.  The  inventor,  however,  may, 
as  a  general  rule,  make  drawings  and  sketches  without  render- 
ing his  idea  public  property,  and  these  drawings  are  liable  to 
be  of  assistance  to  him  if  it  later  becomes  necessary  to  satisfy 
a  court  of  law  as  to  his  right  to  a  patent. 

The  fact  of  conception  by  an  inventor  for  the  purpose  of 
establishing  priority  cannot  be  proved  by  his  mere  say-so,  nor 
by  his  unsupported  testimony  where  there  has  been  no  dis- 
closure to  others,  or  embodiment  of  the  invention  in  some 
clearly  perceptible  form  such  as  drawings  or  models  with  suffi- 
cient proof  of  identity  in  point  of  time;  for  otherwise  such 
facile  means  of  establishing  priority  of  invention  would,  in 
many  cases,  offer  great  temptation  to  perjury,  and  would  have 
the  effect  of  virtually  precluding  the  adverse  party  from  the 
possibility  of  rebutting  the  evidence.  Hence,  it  has  been  de- 
cided in  many  cases  that  the  mere  unsupported  evidence  of  the 
alleged  inventor,  on  an  issue  of  priority,  as  to  the  fact  of  con- 
ception and  the  time  thereof  cannot  be  received  as  sufficient 
proof  of  the  fact  of  prior  conception. 

It  will  be  remembered  that  in  the  first  electric  railways,  in 
which  the  wire  conductor  conveying  the  electricity  was  suspended 
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above  the  car,  the  car  maintained  contact  therewith  by  means 
of  "overrunning"  trolleys  connected  with  the  car  by  a  cord  or 
similar  means  and  towed  along  above  the  surface  of  the  con- 
ductor. These  devices  were  found  impracticable  for  general 
use  because  of  uncertainty  of  connection,  lack  of  adaptability 
to  various  forms  of  switches,  liability  to  derailment,  and  for 
other  reasons.  The  problem  presented  was  how  to  make  prac- 
ticable the  propulsion  of  electric  railway  cars  by  a  continuous 
contact  under  all  the  conditions  presented  by  crowded  streets, 
sharp  curves,  complicated  switches,  rough  roads,  and  the  neces- 
sity of  a  continuous  upward  pressure  of  from  8  lbs.  to  15  lbs. 
The  solution  was  worked  out  by  Chas.  J.  Van  de  Poele,  who 
devised  the  scheme  of  maintaining  contact  by  the  familiar  over- 
head trolley  described  as  "the  long,  swinging,  pivoted,  hinged, 
and  upwardly  spring-pressed  arm  extending  from  a  support 
on  the  top  of  the  car  and  equipped  with  an  undcrrunning  con- 
tact device."  Two  patents  were  issued  to  the  administrator 
of  the  inventor  after  his  death  and  the  validity  of  these  patents 
was  made  an  issue  in  an  action  by  the  Thomson-Houston  Elec- 
tric Company.  The  action  was  instituted  for  the  purpose  of 
restraining  an  infringement  of  the  Van  de  Poele  patents,  they 
having  been  assigned  to  the  Thomson-Houston  Company,  and 
it  was  offered  in  defense  that  Van  de  Poele  was  not  the  original 
inventor,  but  a  former  employee  of  Van  de  Poele,  named  Ver- 
straetc.  Verstractc  teslilied  that  the  trolley  as  constructed  by 
Van  de  Poele  was  impracticable,  and  that,  as  Van  de  Poele 
desired  to  perfect  the  device  in  time  to  exhibit  it  at  the  Toronto 
Exhibition,  and  had  very  little  time,  Verstraete,  himself,  went 
down  to  a  shop  in  that  city  and  constructed  a  crude  form  of 
the  patented  trolley.  Van  de  Poele,  in  his  application  for  a 
patent,  had  sworn  that  he  was  the  original  and  true  inventor, 
and  it  did  not  appear  that,  during  his  life,  any  other  person 
claimed  the  credit  of  the  invention.  It  was  held  that  such 
evidence  of  a  former  employer  given,  after  years  of  silence, 
would  not  be  taken  against  the  oath  of  the  patentee,  especially 
when  other  evidence  in  support  of  the  patent  was  not  accessible 
Thomson-Houston  Electric  Company  vs.  Winchester  Ave.  Ry. 
Co.,  71  Fed.  Rep.,  192. 

Of  course,  there  is  no  set  rule  by  which  to  determine  all  cases 
where  the  question  of  priority  of  conception  is  involved,  and 
the  determination  of  each  particular  case  depends  upon  the 
facts  presented.  But,  that  clear  and  convincing  proof  of  prior 
conception  must  be  furnished  before  a  court  will  award  patent 
rights,  is  shown  in  Rudolph  vs.  Williams,  62  Fed.  Rep.  577. 
The  question  was  one  of  fact  whether  Rudolph  or  Williams 
was  the  inventor  of  an  improved  method  of  "feeding  the  re- 
ciprocating blade  of  a  stone  sawing  machine."  Rudolph  sued 
Williams  to  obtain  an  adjudication  that  he  (Rudolph)  was  en- 
titled to  the  patent.  Prior  to  the  making  of  the  invention  in- 
volved, saws  had  been  constructed  so  as  to  cut  only  during  the 
forward  movement  of  the  saw;  that  is  to  say,  the  feeding 
mechanism  of  the  saw  operated  only  during  the  forward  move- 
ment of  the  blade  and  was  not  in  operation  during  the  back- 
ward movement.  The  invention,  to  which  each  party  laid 
claim,  enabled  the  saw  to  cut  both  ways  and  so  accomplished 
more  work  with  a  given  amount  of  power  than  could  have 
been  done  before.  Williams'  statement  was  to  the  effect  that  he 
conceived  the  invention  in  July,  1886,  and  that  he  explained  it  to 
Rudolph,  who  was  then  in  his  employ  as  an  engineer.  He 
.ifterwards  instructed  Rudolph  to  attach  the  invention  to  a 
^aw  which  he,  Williams,  owned,  giving  full  directions  as  to  the 
construction  of  the  device  and  the  method  of  applying  it.  He 
also  stated  that  in  October,  1886,  he  made  a  pencil  drawing 
and  submitted  it  to  his  solicitor  from  which  to  apply  for  letters 
patent.  Williams  testified  positively  that  he  did  not  obtain  the 
idea  from  Rudolph  and  that  he  received  no  aid  or  suggestion 
from  any  person  as  to  how  the  invention  ought  to  be  em- 
bodied in  a  working  attachment  to  a  stone  saw.  Other  persons 
also  testified  in  behalf  of  Williams;  among  them  was  one  of 
Williams'  relatives,  who  gave  evidence  that  Williams  told  him 
in  Tuly,  1886.  how  to  make  a  stone  saw  cut  both  ways  instead 
of  one,  and  an  employee  of  Williams'  testified  that  Williams, 
after  ordering  the  improvement  attached  to  the  saw.  had  it  re- 


moved for  fear  that  some  outside  party  "would  see  it,  recog- 
nize its  value  and  apply  for  a  patent. 

Rudolph  is  the  party  in  whom  interest  centers  at  present,  for 
he  was  attempting  to  establish  his  right  to  a  patent  by  showing 
that  he  conceived  the  idea  of  the  invention  prior  to  the  date  of 
Williams'  conception.  Rudolph,  in  making  out  his  case,  de- 
clared that  the  idea  for  a  stone  saw  which  would  cut  both  ways 
presented  itself  to  him  on  the  26th  of  October,  1879,  while 
he  was  paying  a  visit  to  a  stone  yard  at  Mott  Haven,  and  that 
it  was  suggested  to  him  by  the  operation  of  a  diamond  stone 
saw,  which  was  running  there  at  that  time.  While  there,  he 
said,  he  made  a  "little  sketch"  in  lead  pencil  embodying  the  de- 
vice, and  he  explained  the  method  of  its  working  to  a  friend 
who  was  present  and  testified  in  his  behalf  at  the  trial.  The 
sketch,  however,  was  not  preserved,  and  Rudolph  stated  that, 
while  he  did  not  believe  that  the  friend,  with  whom  he  had  dis- 
cussed the  invention,  had  understood  it,  it  was  very  clear  in  his 
own  mind.  Rudolph  fixed  the  date  of  the  making  of  the  in- 
vention by  reference  to  a  freight  slip  which  was  dated  Oct  26. 
1879.  That  was  the  day  upon  which  his  furniture  was  trans- 
ported to  Peekskill,  and  Rudolph  knew  that  it  was  upon  that 
same  day  that  he  visited  the  Mot;  Haven  stone  yard.  But. 
unfortunately  for  the  force  of  his  contention,  it  appeared  that 
the  date  mentioned  fell  upon  a  Sunday  and  that  he  could  not 
have  received  the  inspiration  exactly  as  set  forth  for  the  further 
reason  that  there  was  no  stone  saw  such  as  he  described  in 
the  Mott  Haven  stone  yard  at  the  time.  On  cross-examination 
he  admitted  that  he  forgot  all  about  his  invention  after  it  first 
occurred  to  him  in  1879  and  that  it  did  not  come  back  to  him 
until  he  was  caused  to  think  of  it  by  conversation  with  Wil- 
liams. Other  evidence  was  given  to  bolster  up  the  claim  of 
Rudolph,  but  it  was  weak  and  indifferent.  No  sketches  were 
introduced  in  evidence  nor  was  any  witness  produced  who 
could  show  that  Rudolph  conceived,  not  only  of  the  result  to 
be  accomplished,  but  also  of  the  means  of  accomplishing  it. 
There  was  little  to  establish  Rudolph's  claim  to  priority,  ex- 
cept his  own  assertion  that  he  was  the  first  inventor,  and  it  is  a 
familiar  rule  which  requires  that  but  slight  weight  be  attached 
to  testimony  where  it  is  coincident  with  the  dictatior^s  of  self- 
interest.  Under  the  evidence  it  was  held  that  Rudolph  had  not 
sufficiently  established  his  claim  and  that  he  was  not  entitled 
to  the  patent. 

When  drawings  are  depended  upon  to  make  out  a  case  of 
priority  of  conception  they  must  be  full  and  complete  and  such 
that  any  person,  skilled  in  the  art  to  which  the  invention  re- 
lates, could  construct  the  device  upon  referring  to  the  dra%vings. 
In  Uhlman  vs.  Arnholdt  &  Schaefer  Brewing  Company.  53  Fed. 
Rep.  485,  it  was  attempted  on  the  part  of  the  defendant  to 
establish  priority  of  conception  as  a  defense  to  an  action  for 
infringement  of  a  patent  upon  a  process  of  filtering  beer.  The 
plaintiff  had  the  patent  upon  the  process,  but  the  defendant 
claimed  that  he  could  show  that  another  party  had  conceived 
the  idea  for  filtering  beer  by  the  process  in  suit  before  the  date 
of  the  plaintiff's  invention.  The  evidence  offered  consisted  of 
two  letters,  with  enclosures  purporting  to  describe  the  inven- 
tion. Referring  to  the  alleged  description  in  the  first  letter, 
the  court  said :  "Xo  person,  however  skilled,  could,  from  these 
documents,  have  gleaned  the  information  requisite  for  the 
practice  of  the  method  of  treatment  in  question."  As  to  the 
drawings,  which  were  enclosed  in  the  second  letter,  the  court 
considered  that  they  would  be  but  of  little  more  assistance  to 
an  expert  who  was  desirous  of  acquainting  himself  with  the 
details  of  the  process  which  they  were  intended  to  describe 
The  defendant,  being  thus  unable  to  show  a  case  of  prior  con- 
ception, was  held  liable  for  infringement. 

.\n  important  and  long-contested  case,  which  turned  upon 
the  question  of  the  sufficiency  of  certain  drawings,  was  that  of 
Mergenthaler  vs.  Scudder,  11  App.  Cas.  (D.  C.)  J64.  Mergen- 
thaler,  it  appeared,  had  filed  two  applications  in  the  Patent 
Office  for  patents  upon  improvements  in  linotype  machines,  one 
in  December,  1890,  and  the  other  in  May.  1S91.  and  about  a 
year  and  a  half  later  Scudder  filed  his  application  for  a  patent 
upon  a  similar  improvement.    When  the  right  to  the  patent  be- 
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came  an  issue  Mergenthaler  relied  upon  the  fact  that  he  was 
the  earlier  in  fiHng  his  application,  and  Scudder  sought  to  base 
his  claim  upon  the  ground  that  he  was  the  first  to  conceive  the 
invention  and  was,  therefore,  the  first  inventor  and  the  only 
one  entitled  to  a  patent.  The  question  was  carried  through  the 
offices  of  the  Board  of  Examiners  and  the  Commissioner  of 
Patents  and  an  appeal  was  finally  taken  to  the  Court  of  .\ppeals 
of  the  District  of  Columbia. 

Two  questions  presented  were  on  the  trial  of  the  action : 
I.  Whether  prior  to  the  application  filed  by  Mergenthaler 
there  was  a  complete  conception  of  the  invention  in  issue  by 
Scudder,  sufficiently  shown  in  proof.  II.  Whether  Scudder  had 
proven  that  he  proceeded  with  reasonable  diligence  to  reduce  the 
conception  to  practical  form.  The  linotype  machine,  which 
both  inventors  had  sought  to  improve,  even  in  1897,  represented 
the  thought  of  many  inventors  and  was  the  product  of  no 
fewer  than  1400  separate  patents.  It  was  shown  that  the 
original  linotype  machine  was  the  invention  of  Mergenthaler. 
he  having  been  granted  patents  upon  such  machines  as  early  as 
1885.  But  Scudder  laid  claim  only  to  certain  improvements  on 
those  machines,  and  it  seems  that  he  was  employed  at  a  liberal 
salary  as  superintendent  of  the  Mergenthaler  factory  in  Brook- 
lyn, and  was,  therefore,  in  a  position  to  become  acquainted 
with  all  the  details  of  construction  and  operation  of  linotype 
machines.  As  Mergenthaler  was  first  in  filing  application  the 
burden  was  upon  Scudder  to  establish  by  clear  proof  the  prior- 
ity of  his  invention.  It  rested  upon  Scudder  to  show  a  com- 
pleted invention  on  his  part  prior  to  the  filing  of  Mergenthal- 
er's  application.  Scudder  alleged  that  he  conceived  the  inven- 
tion in  February,  1889,  that  he  made  a  disclosure  thereof  at 
that  time,  and  had  the  machine  in  an  experimental  form  in 
December,  1889;  also  that  he'  made  drawings  in  May,  1890, 
which  drawings  were  produced  in  evidence.  And,  as  there 
was  no  very  strong  evidence  of  a  conception  of  the  invention 
prior  to  May,  1890,  the  case  of  Scudder  necessarily  depended 
largely,  if  not  entirely,  upon  the  sufficiency  of  the  drawings. 
The  work  of  embodying  the  invention  in  the  working  machine 
was  done  after  Mergenthaler  had  filed  his  applications,  and  so 
could  not  avail  Scudder  in  his  attempt  to  show  prior  concep- 
tion. 

In  order  to  establish  his  right  to  a  patent,  it  was  necessary 
for  Scudder  to  furnish  such  full  and  clear  drawings  of  his 
invention  as  would  enable  any  person  skilled  in  the  art  of  con- 
struction of  such  machines  to  reduce  his  invention  to  practical 
form.  This  he  failed  to  do.  Scudder  produced  a  witness  who 
identified  the  set  of  drawings  which  he  had  made  in  May,  1890, 
and  upon  which  depended  his  claim  to  priority.  But  experts 
were  brought  forward  by  Mergenthaler  to  testify  that  there 
were  many  details  which  were  not  represented  on  the  drawings. 
.\nd  after  a  very  lengthy  and  searching  examination  it  was  de- 
termined ;hat  the  drawings  were  in  many  essential  particulars 
•Icficicnt  and  wanting  in  completeness.  It  was  held  that  the 
most  that  the  drawings  showed  was  that,  at  the  time  of  making 
them,  .Scudder  had  the  germ  of  the  idea  which,  at  a  time  sub- 
sequent to  the  applications  of  Mergenthaler,  matured  info  the 
machine  upon  which  Scudder  sought  a  patent.  Scudder  was 
declared  to  have  failed  to  establish  a  prior  conception,  and. 
therefore,  was  held  not  to  be  entitled  to  a  patent. 

For  a  number  of  apparent  reasons,  every  inventor  who  de- 
sires to  obtain  a  patent  upon  an  invention,  should  make  his 
application  therefor  as  soon  as  possible  after  invention.  If  the 
inventor  requires  time  in  which  to  bring  his  invention  to  ma- 
iiirity,  he  may  prevent  the  issuing  of  an  interfering  patent,  in 
the  meantime,  by  filing  a  caveat  in  the  Patent  Office.  A  caveat 
is  a  document  in  which  an  inventor  states  the  function  and  the 
distinguishing  characteristics  of  the  invention  to  which  it  refers, 
and  prays  protection  until  such  time  as  he  can  complete  his 
work.  The  caveat  is  good  only  for  one  year,  and  while  in 
force  its  only  statutory  function  is  to  prevent  the  issuing  of  any 
similar  patent  to  another,  until  the  parly  filing  the  caveat 
has  had  notice  and  an  opportunity  to  file  an  application  in  his 
own  behalf.  An  omission  to  file  a  caveat  docs  not,  of  course, 
impair  the  ultimate  rights  of  the  inventor. 


Steel    Conduits   and  Steel  '  Conduit   Fittings. 

A  circular  has  been  issued  by  the  Underwriters'  Laboratories, 
382  Ohio  Street,  Chicago,  presenting  certain  questions  relating 
to  conduit  work  and  requesting  detailed  replies  from  manufac- 
turers, contractors  and  users  of  steel  conduits.  This  informa- 
tion is  desired  in  connection  with  a  contemplated  revision  of 
underwriters'  rules  relating  to  the  subject.  The  questions  are 
as  follows : 

1.  In  what  respect,  if,  any,  does  the  ordinary  form  of  enamel 
on  rigid  conduit  prove  an  unsatisfactory  covering  for  the  steel 
pipe? 

2.  Does  galvanized  rigid  conduit  possess  advantages  or  dis- 
advantages as  compared  with  enameled  conduit?  If  so,  what 
and  for  what  special  uses?  (The  claim  has  been  made  that 
galvanized  pipe  in  the  presence  of  moisture,  especially  in  con- 
crete, suffers  from  ''local  action,"  that  is,  a  corrosion  due  to 
electrical  action  in  the  presence  of  the  two  metals  and  traces 
of  acid.  Well  substantiated  evidence  of  such  effects  is  especially 
desired  if  the  effect  is  known  to  have  been  observed.) 

3.  Does  the  enamel  ordinarily  used  on  conduit  and  fittings 
(junction,  outlet  and  panel  boxes)  prevent  or  render  difficult 
strict  compliance  with  the  following  rule  of  the  National  Elec- 
trical Code?  If  so,  what  commercially  practicable  means  can 
be   found  for  obtaining  better  conductivity? 

Rule  25f.  Must  have  the  metal  of  the  conduit  permanently 
and  effectually  grounded.  It  is  essential  that  the  metal  of  con- 
duit systems  be  joined  so  as  to  afford  electrical  conductivity 
sufficient  to  allow  the  largest  fuse  or  circuit  breaker  in  the 
circuit  to  operate  before  a  dangerous  rise  in  temperature  in  the 
conduit  system  can  occur.  Conduits  and  gas  pipes  must  be 
securely  fastened  in  metal  outlet  boxes  so  as  to  secure  good 
electrical  connection.  Where  boxes  used  for  centers  of  distri- 
bution do  not  afford  good  electrical  connection,  the  conduits 
must  be  joined  around  them  by  suitable  bond  wires.  Where 
sections  of  metal  conduit  are  installed  without  being  fastened 
to  the  metal  structure  of  buildings  or  grounded  metal  piping, 
they  must  be  bonded  together  and  joined  to  a  permanent  and 
efficient  ground  connection. 

(.\t  the  meeting  of  the  Underwriters'  National  Electrical  .As 
sociation  in  March,  1907,  it  was  suggested  that  the  following  bi.- 
added  as  a  fine  print  note  in  Rules  24.\,  25d,  25f,  of  the  Code: 
"It  is  recommended  that  galvanized  cables,  outlet  boxes  and 
fittings  be  used  in  order  to  secure  a  better  electrical  contact  at 
all  points  throughout  the  cable  system."  It  was  also  suggested 
that  a  note  be  added  to  Rule  49Ab  to  read :  "It  is  recom- 
mended that  the  protective  coating  (of  switch  and  outlet 
boxes)  be  of  metal  such  as  tin  or  zinc."  These  suggestions 
were  referred  to  a  special  committee  for  consideration  and 
report.) 

4.  Definite  information  is  desired  as  to  the  use  of  conduit  in 
cement  or  concrete. 

(a)  Conditions  liable  to  cause  deterioration  of  conduit, 
either  rigid  or  flexible  in  cement  or  concrete.  Sec  also  inquiry 
No.  2,  above. 

(b)  Do  flexible  conduits  or  armored  cables  placed  in  wet  con- 
crete admit  water  to  *he  interior  while  concrete  is  setting  to  a 
degree  sufficient  to  cause  trouble?  If  so,  what  precautions 
should  be  taken  or  what  limitations  should  be  placed  to  such 
use  of  flexible  conduit  or  armored  cables? 

5.  What  injurious  effects  on  exposed  conduits  are  observed 
from  the  action  of  acid  fumes  and  gases.  In  such  cases  what 
may  be  done  to  protect  the  conduits  from  rapid  deterioration? 

6.  What  added  specifications  for  consi ruction  and  installation 
of  junction  boxes  should  be  made?  See  Code  Rule  49A. 
which  treats  of  switch  and  outlet  boxes,  and  Rule  25b  and  g. 

7.  What  defects,  if  any,  are  found  in  present  types  of 
(a')   Ordinary  conduit  outlet  boxes? 

(b)  Junction  boxes? 

(c)  Grounding   clamps? 

(d)  Fittings  for  use  with  flexible  conduit  and  armored 
cables  ? 
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(c)  Fittings  for  use  with  exposed  rigid  conduit  such  as 
"condulets"  and  similar  devices? 

8.  What  other  defects,  not  suggested  above,  have  been  noted 
in  present  forms  of  conduit  or  fittings?  What  means  may  be 
taken  to  correct  such  defects  and  what  additions  or  revisions 
of  the  present  Code  rules  on  conduit  are  desirable? 


Cost  of  Gencating  Electricity  by  Small   Gas 
Producer    Plants. 


In  the  1907  "Question  Box"  of  the  Canadian  Electrical  Asso- 
ciation some  interesting  figures  on  the  cost  of  energy  from  a 
loo-hp  gas  producer  plant  were  given  by  Mr.  N.  P.  Edwards,  of 
Edmonton,  Alberta.  Anthracite  coal  with  a  calorific  value  of 
12,000  B.  t.  u.  was  assumed,  costing  $5  per  ton  in  pea  size. 
The  producer  efficiency  was  78  per  cent.  The  first  cost  of  a 
lOO-hp  suction  gas  producer,  engine  and  compressed  air  starter, 
together  with  erection  and  foundations,  was  taken  at  $7,000. 
The  attendance  for  a  plant  of  this  size  is  small  if  the  plant  is 
properly  equipped,  an  allowance  of  four  hours  per  day  being 
ample,  according  to  Mr.  Edwards.  From  the  experience  of  the 
contributor  the  following  figures  were  taken: 

A  100  b;  h.  p.  consumes  I  lb.  of  coal  per  hp-hour,  or  1000 
lbs.  per  10  hours,  and  the  stand-by  losses  of  the  other  14 
hours  will  not  amount  to  more  than  30  lbs. ;  hence  the  fuel 
was  taken  at  1030  lbs. 

OI'ERATING    COST. 

Engineer  at  25  cts.  per  hour,  300  days  (4  lirs.  each) $300.00 

Coal  at  $5.00  per  ton,   154.5  tons 773.00 

Oil    and   waste    230.00 

Interest  on   investment  at   8  per  cent 560.00 

Depreciation  at  8  per  cent 560.00 

Insurance,     repairs,    taxes 250.00 

Total     $2,673.00 

Per    hp   year $26.73 

Load  factor,    100  4)cr  cent. 

To  this  must  be  added  the  cost  of  water  used  to  cool  the  en- 
gine and  that  used  in  the  scrubber,  4.5  gals,  per  hp-hour;  the 
water  used  in  cooling  the  cylinder  can  be  used  over  again  if 
cooling  tanks  are  employed;  the  allowance  for  the  scrubber  and 
vaporizer  is  3  gals.  It  is  inadvisable  to  use  again  the  water  that 
has  passed  through  the  scrubber  and  been  purified,  because  if 
there  is  a  large  percentage  of  sulphur  in  the  coal,  the  sul- 
phurous acid  generated  in  the  producer  acts  on  the  wrought 
iron  of  the  scrubber.  Repairs  to  the  producer  consist  of  re- 
moving the  firebrick  lining,  once  a  year  as  a  minimum,  and 
sometimes  once  in  three  years.  The  coke  in  the  scrubber  re- 
quires removal  about  twice  a  year. 

Mr.  J.  E.  Ashworth,  of  Moose  Jaw,  Assiniboia,  gave  the  fol- 
lowing figures  for  a  loo-hp  plant,  not  including  fixed  charges: 

Fuel,   125  lbs.,  per  hour  (anthracite,  $7.00  per  ton).... ^44 

L.ibor,   I   man  at  $3  per  day [io 

Oil    and   waste .05 

Operating  cost  per  hour  for   100  hp yg 

Operating  cost  per  year,  300  hrs.,  per  hp $23.70 

These  figures  represent  brake  horse-power  and  not  electrical 
output. 


Switchboard   Wire   Protection. 

By  T.  W.  Poppl:. 
When  connecting  the  feeders  and  dynamo  and  service  leads 
to  a  switchboard,  a  very  neat  and  durable  job  can  be  made  by 
serving  the  wires  with  marlin.  By  serving  is  meant  to  tightly 
wrap  the  wires  of  each  set  (t-wo  or  three  as  the  system  may 
require)  together  with  marlin.  It  should  be  commenced  where 
the  wires  leave  the  conduit  and  continued  to  within  five  or  six 
inches  of  the  first  lug  it  will  connect  with.  Here  the  wires  can 
be  separated  and  continued  to  their  respective  lugs.  When  the 
serving  is  complete  on  one  set  of  wires  the  marlin  should  be 
thoroughly  painted  with  a  moisture-resisting  compound.  The 
marlin  serving  will  stiffen  the  wires  and  they  can  be  bent  very 
neatly  to  avoid  touching  the  bus-bars  of  the  board.  When 
painted  the  marlin  hardens  so  that  it  is  difficult  to  bend  the 
wires  after  the  paint  has  dried.  It  then  requires  a  strong  pres- 
sure to  bend  them.     The  marlin  acts  as  an  additional  insulation 


and  mechanical  protection  to  the  wires,  and  while  no  harm 
would  result  from  the  wires  coming  in  contact  with  the  bars 
while  thus  protected,  it  looks  better  to  bend  them  so  as  to  avoid 
touching  the  bars. 

The  sailors  when  serving  a  rope  or  other  object  use  a  pecu- 
liar serving  tool,  but  a  wireman  can  construct  one  of  wood, 
using  a  piece  of  oak  2  ins.  wide,  %  in.  thick  and  14  ins.  long 
Fig.  I  shows  a  tool  similar  to  one  used  by  the  writer.  It  is 
made  of  oak  as  explained,  having  four  holes  drilled  through 
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lie.    I. — SERVING    TOOL. 

it,  as  shown.  The  marlin  is  passed  through  the  holes,  as 
shown,  commencing  at  the  hole  nearest  the  handle.  The  object 
of  this  is  to  cause  a  strain  on  the  marlin  at  the  point  where  it 
passes  around  the  wire,  so  that  the  marlin  may  be  wrapped 
tightly.  The  friction  caused  by  the  marlin  passing  through  the 
holes  causes  the  strain.     It  is  necessary  to  serve  the  first  four 


FIG.   2. — APPLICATION   OF   MARLIN   ANU   SERVING  TOOL. 

or  five  inches  by  hand,  pushing  the  winding  into  the  conduit 
as  far  as  possible.  This  acts  as  an  additional  protection  to  the 
wires  where  they  leave  the  conduit.  This  protection  should 
be  afforded,  as  there  is  more  or  less  wear  on  the  insulation  dur- 
ing the  process  of  serving  and  bending.  The  serving  is  con- 
tinued to  within  four  or  five  inches  of  the  first  lug  by  means 
of   the   serving   tool.     The   wires   are   then   bent   in   shape,   as 


FIG.   3. — CABLES   WOUND   WITH    XIARLIS. 

shown  in  Fig.  3,  Fig.  2  showing  the  serving  of  the  wires. 
While  serving  it  is  necessary  to  pass  the  ball  of  marlin  around' 
the  wires  with  the  serving  tool. 

To  serve  the  wires  properly  it  is  necessary  to  tie  the  ends  of 
the  wires  taut.  The  wires  should  be  straightened  and  run  to- 
gether so  as  to  be  parallel,  being  bound  with  tape  at  different 
points   to  keep   them   so.    As   the   serving  progresses   the   tape 
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should  be  removed,  as  it  will  cause  a  bulky  appearance  in  the 
marlin  if  left  on.  The  serving  should  be  continued  to  a  point 
longer  than  absolutely  necessary  at  first  to  avoid  a  short  meas- 
urement in  it,  due  to  the  extra  length  of  wire  the  bending  will 
require.  When  it  is  thus  finished  the  wires  can  be  bent  into 
their  permanent  position  and  the  marlin  removed  to  the  proper 
point. 

The  neatest  way  to  bind  the  serving  is  to  leave  three  or  four 
windings  loose,  allow  an  extra  foot  of  marlin,  remove  the  serv- 
ing tool  and  push  the  end  of  the  marlin"  under  the  loose  wind- 
ings, bringing  it  out  between  the  fourth  and  fifth  winding  and 
rubbing  the  marlin  in  the  direction  of  the  serving  so  as  to 
tighten  the  loose  windings ;  then  pull  the  end  of  the  marlin 
projecting  through  the  fourth  and  fifth  winding  taut.  The  sur- 
plus marlin  may  be  cut  off  and  tucked  into  the  serving  by  be- 
ing pushed  under  the  marlin  between  two  wires.  This  leaves 
a  very  neat  ending.  Each  set  of  wires  should  be  painted  as 
soon  as  bent  into  position,  as  each  set  finished  makes  it  more 
difficult  to  paint  the  others.  The  room  on  a  switchboard  as  a 
rule  is  limited  and  does  not  admit  of  much  space  between  the 
wires.  Should  some  paint  drop  on  the  bus-bars  during  the 
painting  process,  it  can  be  removed  by  using  a  piece  of  waste 
soaked  with  kerosene  oil. 


Wiring  and  Connections  for  Constant  Poten- 
tial Transtormers. 

By  Geo.  A.  Burnham. 
The  principal  mechanical  features  on  a  transformer  are  em- 
bodied in  the  cores,  arrangement  of  coils,  and  the  transformer 
case  with  its  various  details.  Mechanically  considered,  transform- 
ers may  be  divided  into  two  distinct  classes,  namely,  the  core- 
type  and  the  shell-tj'pe.  Although  the  electrical  principles  in- 
volved are  the  same  in  the  two  types,  they  differ  radically  in 
mechanical  construction.  Fig.  i  is  a  sketch  of  a  core-type  trans- 
former, the  magnetic  circuit  of  which  consists  essentially  of  two 
cores  a  a,  and  two  yokes  b  b,  which  when  arranged  as  shown  in 
the  sketch  form  a  complete  magnetic  circuit.  These  cores  are 
made,  or  "built  up,"  of  laminated  stamping  which  vary  according 
to  different  designers,  from  .012  to  .016  of  an  inch  in  thickness. 
It  is  quite  evident  that  a  solid  iron  or  steel  core  could  not  be 
used  in  an  efficient  transformer  on  account  of  the  excessive 
eddy  current  loss.  To  limit  the  value  of  eddy  currents,  the  iron 
is  placed  in  the  form  of  thin  sheets  laid  transverse  to  the  path 
of  the  eddy  currents,  and  are  insula'ed  from  one  another 
by  sheets  of  paper,  or  a  thin  coat  of  varnish.  Some  makers, 
however,  depend  solely  upon  the  oxide  which  forms  upon  the 
surface  of  the  lamina  for  insulation.  The  latter  arrangement 
provides  a  more  compact  core,  and  requires  less  constructive 
material  for  given  conditions.  The  insulation  of  the  laminae 
in  the  above  manner  confines  small  portions  of  the  eddy  cur- 
rent to  one  sheet,  which  being  comparatively  thin,  offers 
considerable  resistance,  and  thus  the  current  is  practically  re- 
duced to  zero.  As  a  matter  of  fact,  the  loss  due  to  eddy  cur- 
rent in  a  modern  transformer  is  fairly  small,  indeed. 

The  iron  for  "building  up"  the  transformer  cores  is  very 
carefully  selccte»d  and  is  subjected  to  an  annealing  process 
which  reduces  "aging"  'o  a  minimum.  This  aging  of  the  iron 
is  a  phenomenon  which  takes  place  in  the  molecules  of  the  iron, 
and  is  attributable  to  the  high  temperature  to  which  the  core 
is  subjected.  The  "aging"  has  a  tendency  to  increase  the  core 
losses,  and  it  varies  with  the  length  of  lime  through  which  the 
transformer  has  been  operated.  The  magnetic  circuit  for  both 
the  shell-type  and  core-type  transformers  is  made  in  such  a 
manner  that  the  joints  are  broken  or  interlocked.  This  mode  of 
onstruction  makes  a  very  efficient  and  compact  core,  rc- 
■liices  the  reluctance  to  a  minimum  and  prevents  excessive  vi- 
liration  and  humming,  which  otherwise  might  cause  serious  in- 
jury to  the  insulation  of  the  wires. 

After  the  cores  of  small  transformers  have  been  assembled 
I  hey  are  sometimes  covered  with  a  layer  of  heavy  fibrous  mate- 
rial  much   like   heavy   wrapping   paper.     After   this    insulating 


material  has  been  thoroughly  dried,  the  coils  are  placed  on 
the  cores  as  shown  in  Fig.  i.  The  secondary,  which  consists 
of  a  comparatively  few  turns  of  heavy  wire,  is  placed  next  to 
the  cores  as  shown  in  Fig.  I.  The  secondary,  which  consists 
breaking  down  the  insulation  to  the  iron  core  than  there  would 
be  if  the  primary  winding,  which  is  subjected  to  the  high  volt- 
age, had  been  placed  adjacent  to  the  core.  After  the  sec- 
ondary winding  has  been  properly  insulated,  a  mica  or  micanite 
shield  is  placed  over  it ;  the  primary,  which  consists  of  a  com- 
paratively larger  number  of  turns,  is  wound  over  this.  In 
some  instances  the  coils  are  divided  into  sections ;  that  is,  a 
secondary  coil  is  between  two  primary  coils  arranged  alter- 
nately along  the  core.  With  this  method  the  demagnetizing 
effects  of  the  secondary  coil  are  split  up  and  the  magnetic 
leakage  is  much  reduced.  This  method,  however,  means  more 
space  employed  for  insulation  and  a  complexity  of  connections, 
but,  on  the  other  hand,  the  voltage  between  adjacent  layers  is 
considerably  less  than  with  the  arrangement  of  coils  shown  in 
Fig.  I. 

Assume  that  the  primary  of  the  transformer  indicated  in 
Fig.  I  has  goo  turns,  made  up  of  30  layers,  and  the  primary  is 
to  operate  at  2000  volts.  There  will  be  a  difference  of  potential 
of  2.2  volts  between  adjacent  convolutions  and  about  130  volts 
difference  of  potential  between  the  ends  of  adjacent  layers. 
From  this  it  may  be  seen  that  some  care  is  necessary  in  provid- 
ing for  sufficient  insulation  between  the  adjacent  layers.  Oiled 
silk  is  generally  used  for  this  purpose. 

The  ends  of  the  primary  coils  are  generally  joined  to  a 
terminal  block,  located  at  the  top  of  the  core  and  thoroughly 


FIG.  I. — COILS  AND  CORE  OF 
A  C0RE-T\'PE  TRANSFORMER. 


FIG.     2. — TERMINAL    BOARD    OF    A 

TRANSFORMER  HAVING  TWO 

I'RIMARV   I  OILS. 


insulated  from  the  iron  structure  of  the  transformer.  The 
block  is  usually  made  of  porcelain  attached  to  a  piece  of  well- 
seasoned,  especially  prepared  oak,  which,  in  turn,  is  fastened  to 
the  iron  frame  which  holds  the  core  in  place. 

Fig.  2  shows  a  connection  block  used  by  one  of  the  largo 
manufacturing  companies.  One,  2,  3  and  4  are  brass  terminals 
to  which  the  ends  of  the  primary  coils  a  and  b  are  connected. 
It  will  be  noted  that  the  brass  straps  C,  in  the  position  shown, 
connect  the  two  coils  a  and  b  iii  series,  but  should  the  two 
straps  c  (one  on  top  of  the  other)  be  removed  from  the  ter- 
minal I  and  4  and  one  be  connected  between  i  and  2  and  one 
from  3  to  4,  the  two  coils  a  and  b  would  be  connected  in  paral- 
lel. By  this  arrangement  the  primary  may  be  operated  at  either 
1000  or  2000  volts.  The  leads  E  and  T,  which  connect  to  the 
line,  pass  through  the  transformer  case  by  way  of  porcelain 
bushings  which  are  securely  fastened  into  receptacles  with  an 
insulating  cement ;  in  many  instances  a  form  of  resinous  wax 
is  used. 

The  secondaries  terminals,  in  many  instances,  pass  to  the 
outside  of  the  case  in  the  same  manner  as  do  the  primaries,  and 
the  series  or  parallel  connections  may  be  made  when  they  arc 
joined  to  the  external  circuit. 

A  complete  section  of  a  core-type  transformer  with  the  coils 
immersed  in  cooling  oil  is  shown  in  Fig.  3. 

SHELL-TVPE   TRANSFORMERS. 

The  construction  of  the  shell-type  transformer  differs  widely 
from  that  of  the  core-type.     In  the  core-type  there  is  only  one 
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magnetic  circuit,  but  in  the  slicll-lypc  there  are  two,  as  shown 
by  the  arrows  in  Fig.  4.  These  cores  are  made  or  "built  up" 
in  the  same  manner  as  are  those  of  the  core-type.  The  coils, 
however,  are  put  on  in  an  entirely  different  manner.  They  are 
form-wound  and  thoroughly  insulated,  and  then  the  core  is 
built  up  around  them  and  then  pressed  tightly  together  and 
held  in  place  by  two  cast-iron  end  plates  with  several  through 
bolts. 

Instead  of  there  being  few  coils  and  many  layers  as  in  the  core- 
tjrpe,  there  are  many  coils  and  many  layers  per  coil.  The  coils 
are  made  flaring  at  the  top  so  that  the  oil  can  circulate  through 


riC.     3. — CKOSS-SHCTJON     OF     A.N     OH.-INSULA  TED     TUANSFOR.MKR. 

Ihein  easily.  This  method  of  construction  permits  the  use  oi 
deep,  narrow  coils,  with  many  layers  and  few  turns  per  layer, 
consequently  the  voltage  between  adjacent  layers  is  low  and 
there  is  less  liability  to  a  short-circuit.  The  spreading  of  tht- 
coils  at  the  end  above  the  iron  core  provides  a  large  radiating 
surface,  and  allows  each  coil  to  radiate  its  own  heat  directly 
Thus  there  is  uniform  heating  throughout  and  consequently 
no  excessive  strains  are  produced  on  the  insulation.  The  greater 
part  of  the  iron  is  placed  on  the  outside  where  it  can  easily 
dispose  of  its  heat  and  thus  reduce  in  a  measure  the  tendency 
towards  aging. 

The  sub-division  of  the  windings  into  many  coils  allows  the 
full  output  to  be  obtained  at  several  different  voltages,  as  the 
coils  may  be  connected  into  many  different  series  and  parallel 
arrangements. 

Fig.  6  is  a  diagrammatic  sketcii  of  the  terminal  block  in- 
dicated in  Fig.  5,  to  which  the  ends  of  the  various  coils  are 
connected.  The  arrangement  shown  is  used  to  a  great  extent 
in  the  transformers  built  by  one  of  the  large  manufacturing 
companies. 

The  primary  winding  consists  of  two  coils,  each  hav- 
ing a  tap  brought  out  and  joined  to  a  post  on  the  terminal 
block.  The  number  of  turns  between  the  tap  and  the  end  of 
the  coil  is  about  5  per  cent  of  the  total  number  of  turns  per 
coil.  By  this  arrangement  the  turns  on  the  primary  may  b.- 
increased  by  5  per  cent  by  connecting  to  the  tap  instead  of  to  tin- 


FIG.    4. —  MAGNETIC    CIRCUITS    OF    A    SHELL-TYPE    TRANSFORMER. 

end  of  the  coil ;  by  connecting  to  the  two  taps  instead  of  to  the 
end  of  the  coils,  tlic  turns  may  be  decreased  by  10  per  cent, 
thereby  producing  an  increase  in  the  secondary  voltage  of  5.2 
per  cent  or  11. 1   per  cent,  respectively. 

The  secondary  winding  is  composed  of  four  coils,  the  ends  of 
which  are  joined  to  the  terminal  block  where  various  parallel 
and  series  connections  can  be  made.  The  diagram  shows  two  of 
the  sets  of  coils  connected  in  series :  the  four  coils  being  con- 
locted  in  series,  four  times  the  voltage  of  one  of  the  coils  is 
ivailable  between  the  two  outer  terminals.  The  coils,  however, 
could  have  been  connected  in  multiple  if  the  strap  had  been 
connected  as  follows :    From  i  to  2.  3  to  4.  5  to  6.  and  7  to  S 


By  the  latter  arrangement  c  and  d  would  have  been  connected 
in  parallel  and  c'  and  d'  in  parallel.  These  pair  of  coils  in 
turn  could  have  been  joined  either  in  parallel  or  in  series  by 
the  external  connections. 

After  the  connections  between  the  coils  and  the  terminal  block 
have  been  thoroughly  made  and  soldered  to  meet  the  required 
conditions,  the  coils  assembled  on  their  cores  are  placed  in  the 
transformer  case  as  shown  in  Fig.  3.  These  cases  are  usually 
of  cast  iron  provided  with  removable  covers  held  in  place  by 
heavy  thumb  screws.  The  cases  of  the  larger  transformers. 
however,  are  frequently  made  of  boiler  iron.  One  of  the  neces- 
sary features  of  a  transformer  is  that  its  temperature  be  main- 
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OILS    AND   CORE   OF    A    SHELL-TYPE    TRANSFORMER. 


tained  as  low  as  possible.  Many  of  the  small  transformers  are 
cooled  by  a  natural  circulation  of  air.  because  comparatively 
little  heat  has  to  be  radiated,  but  in  larger  transformers  the 
heating  becomes  an  important  factor.  Self-cooled  transform- 
ers are  those  which  require  no  artificial  means  for  dissipating 
the  heat  emitted  from  the  apparatus  during  operation.  These 
transformers  may  be  divided  into  two  types,  namely,  air- 
cooled  and  oil-cooled.  The  air-cooled  or  natural  draft  trans- 
former is  one  in  which  air  is  used  to  absorb  the  heat,  which 
is  done  by  designing  the  transformer  so  that  a  draft  of  air  may 
readily  pass  through  it.  Air-cooled  transformers,  if  used  out 
of  doors,  have  the  disadvantage  that  they  require  specially 
shaped  cases  to  keep  out  the  rain,  and  the  insulation  can  readily 
absorb  moisture. 
Oil-cooled   transformers   are   those    in    which   the   coi'.s   and 
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FIC.  6. — TER.MINAL  BLOCK  OF  A  THANSFORMF.R   HAVING  TWO  PRIMARY 
AXn  FOUR  SECONDARY  COILS. 

cores  are  submerged  in  oil.  The  oil  serves  two  purposes ;  it 
conducts  the  heat  from  the  coils  and  cores  to  the  iron  case, 
from  which  it  is  radiated,  and  it  serves  as  an  insulator.  Fre- 
quently lightning  discharges  rupture  the  insulation,  and  the  oil 
flows  into  the  rupture  and  repairs  it,  providing  the  rupture  is 
small. 

There  is,  as  a  general  rule,  sufficient  space  within  the 
case  to  allow  oil  to  circulate  freely,  due  to  connection.  The 
oil  on  being  heated  rises  to  the  top,  and  the  warm  oil  at  the 
top  artd  sides  of  the  case,  as  it  becomes  cool,  sinks  to  the  bot- 
tom. The  cases  are  generally  corrugated  so  as  to  present  .i 
greater  surface  to  dissipate  the  heat. 
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In  many  instances  where  the  transformers  are  made  in  such 
large  size  that  there  is  not  sufficient  area  to  dissipate  the  heat, 
artificial  means  must  be  resorted  to.  Generally  one  of  the  fol- 
lowing methods  is  adopted:  Forced-oil,  water,  or  air  circula- 
tion. 

In  the  forced-oil  circulation  type,  the  oil  is  pumped  from 
the  case  and  forced  to  circulate  through  coils  of  pipe  so  that 
it  may  dissipate  its  heat  readily,  after  which  it  is  returned  to 
the  case. 

In  the  case  of  the  forced-water  circulation,  a  -coil  of  pip' 
is     submerged     in    the    oil     which     surrounds     the     coils     and 


ordinary  two-phase  distribution  using  single-phase  transform- 
ers and  delivering  two  distinct  currents  from  the  secondarie,'; 
It  is  sometimes  desirable  to  operate  a  three-wire,  two-phase 
secondary  distribution  as  sliown  in  Fig.  u.  It  may  be  noticed 
that  the  voltage  across  the  outside  wire  on  this  three-wire  sys- 
tem is  dififerent  from  that  of  Fig.  9,  in  that  here  the  e.  m.  f. 
is  141  voits  instead  of  200  between  the  outside  wires.  This 
result  is  due  to  ihe  difference  in  time-phase  of  the  e.  m.  f.s; 
they  differ  by  00  time-degrees,  so  that  instead  of  adding  the 
two  secondary  voltages  mnnerically,  they  must  be  added  vec- 
torially. 
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FIG.   7. — AIR-BLAST  TRANSFORMERS. 
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cores.  Through  this  coil  of  pipe  water  is  pumped.  This 
method  has  some  advantages  over  the  the  forced-oil  in  that 
it  requires  less  power  to  force  the  water  than 'the  oil,  and, 
whereas  in  the  forced-oil  a  cooling  arrangement  is  used,  such 
arrangement  is  generally  dispensed  with  in  this  latter  type. 
There  is  one  danger,  however,  in  that  the  water  pipes  are  liable 
to  break,  thereby  allowing  water  to  come  in  contact  with  the 
insulation  which  might  cause  serious  dampge. 

Fig.  7  is  a  sketch  of  the  air-blast  type  of  transformer,  which 
type  is  used  extensively  in  moderate  sizes.  The  heat  is  con- 
ducted away  by  means  of  a  blast  of  air  which  is  forced  through 
the  coils  and  cores,  which  are  provided  with  numerous  ducts 
so  that  the  cooling  air  may  reach  the  interior  parts. 

ELECTRICAL  CONNECTIONS. 

The  primary  and  secondary  windings  of  ■transformers  may  be 
variously  connected  to  meet  different  requirements.  Fig.  8 
represents  the  ordinary  method  of  connecting  transformers  to 
constant  potential  mains,  the  two  transformers  a  and  b  con- 
sisting simply  of  a  single  primary  and  secondary.     The  prima- 


Rcforring  to  Fig.  12  let  £1  represent  the  secondary  voltagi' 
of  phase  winding  A  and  £s  the  secondary  voltage,  of  phase 
winding  B,  which  voltages   are  displaced   by  90  time-degrees. 


From  geometry  the  third  side  equals  Viii'  -|-  £-'  and  since  £1  = 
£=  the  third  side,  or  resultant,  equals  V2  £1  or  V2  £=  or  1.41  E. 
£  being  the  voltage  of  one  phase.  Transformers  in  two-phase 
work  are  frequently  interconnected  as  shown  in  Fig.  13,  where 
instead  of  there  being  4000  volts  between  the  two  outside  wires, 
the  e.  m.  f.  is  2828  volts. 

In  two-phase  combinations,  two  transformers  are  required, 
whereas  in  three-phase  distribution  three  separate  transformers 
are  generally  employed.  There  arc  in  general  use  two  distinct 
methods  of  connecting  three-phase  transformers,  namely,  the 
star  (or  Y)  connection  and  the  delta  (or  A)  ronnection.  Fig, 
14  shows  the  star  connection  for  both  the  secondary  and  the 
primary  coils. 

The  combination  is  made  up  of  three  separate  sing'c- 
phase  transformers,  the  primaries  of  which  are  reore- 
sentcd  bv  the  letters  a,  b  and  c.  and  the  secondaries  are  indi- 
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FIG.      II. — THREE-WIKE       IV 
I'HASE    CONNECTIONS. 


FIG.     13.- 


-THREE-WIRE     PRIMARY      AND      SECONPARY 
CONNECTIONS,      TWO-PHASE. 


ries  arc  connected  in  parallel  to  a  looo-volt  main  and,  with  a 
transformation  ratio  of  20  to  i,  will  produce  50  volts  at  the 
secondary  terminal.  Fig.  9  shows  the  same  transformers  with 
their  secondaries  so  connected  as  to  obtain  an  e.  m.  f.  of  100 
volts. 

In  many  instances  it  is  necessary  to  arrange  several  trans- 
formers to  feed  into  the  same  line,  and  great  care  must  be  taken 
to  get  the  corresponding  terminals  of  each  transformer  con- 
nected to  the  same  side  of  the  mains.  In  many  instances  it  is 
deemed  advisable  to  operate  a  three-wire  circuit  from  the  sec- 
ondaries of  transformers,  and  thereby  reduce  the  cost  of  cop- 
per for  the  feeders.  By  joining  the  two  secondaries  in  series  and 
connecting  the  neutral  wire  to  their  junction  as  shown  in  Fig. 
9.  this  condition  can  be  obtained.  This  method  of  connecting 
is  used  very  extensively. 

For  polyphase  dislribution  ordinary  single-phase  transform- 
ers arc  used,  although  special  transformers  arc  made  for  belli 
iwo-phasc    and    three-phase    distribution.      Fig.    10    shows    the 


laieil  by  the  letters  a  ,  b'  and  c'.  It  is  evident  from  Fig.  14 
that  one  end  of  each  primary  is  connected  to  a  com- 
mon point  called  the  "neutral,"  and  the  other  three 
ends  arc  connected  to  the  three  primary  lines.  The 
secondaries  are  connected  in  exactly  the  same  manner 
with  respect  to  the  neutral  point  and  the  three  other  ends 
arc  connected  to  the  load  circuit.  The  voltage  between  wires 
is  easily  explained  by  reference  to  Fig.  15.  Let  oa,  ob  and  oc 
represent  the  secondary  e.  ni.  f.s  of  the  three  transformers 
shown  in  Fig.  1.=;.  The  point  o  may  be  considered  the  neutral 
and  II,  b  and  c  the  relative  c.  m.  f.s  of  the  three  ends  of  the 
secondaries  which  connect  to  the  load  circuit.  Now  the  turns 
of  wire  in  llic  three  legs  are  equal  in  number  and  the  c.  m.  f.s 
in  the  three-phase  circuit  arc  displaced  by  120  lime-degrees. 
From  this  condition  the  sides,  ab,  be  and  ca  arc  equal  and 
Ihe  lime-phase  displacement  between  the  e.  m.  f.s  is  120  dogs.. 
as  shown. 

The   dclla    connection    differs    radically    from    the    star    con 
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nection,  alltrough  both  attain  the  same  end.  Fig.  16  shows  the 
delta  connection ;  instead  of  the  primary  coils  having  a  com- 
mon neutral  the  primaries  of  the  three  transformers  a,  b  and  c 
are  connected  in  scries  and  a  lead  is  connected  at  each  junction 
of  two  coils.  The  secondaries  are  connected  in  a  similar  man- 
ner.    The   voltages   in   this   type   of   connection   evidently   are 
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secondary  voltage  will  be  115.5  volts,  as  indicated  in  Fig.  19. 
Consider  now  the  reverse  combination ;  that  is,  instead  of 
having  a  star-connected  primary  and  a  delta-connected  sec- 
ondary, consider  a  delta-connected  primary  and  a  star-con- 
nected secondary.  Fig.  19  illustrates  this  arrangement  As- 
sume the  same  type  of  transformers  is  used  as  in  the  previous 
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FIG.     14. — STAR-CONNECTED    TRANSFORMERS. 


15. — VECTOR  RELATION  OF 
VOLTAGES     IN    STAR- 
CONNECTION. 


FIG.   16. — DELTA-CONNECTED  TRANSFORMERS. 


equal,  because  there  is  a  constant  ratio  between  the  primary  and 
the  secondary  voltage  of  each  transformer. 

In  the  last  two  cases  of  three-phase  connections  arrangements 
in  which  the  primary  and  secondary  were  both  connected  in  the 
same  manner  have  been  considered.  The  next  case  to  consider 
is  one  in  which  the  primary  is  connected  star  and  the  secondary 
connected  delta.  Fig.  17  shows  'bis  combination,  a,  b  and  c 
are  three  standard  transformers  having  a  ratio  of  10:  i.    The 
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FIG.      17. — STAR      PRIMARY      AND     DELTA     SECONDARY   CONNECTIONS. 

primaries  are  connected  in  star,  and  an  e.  m.  f.  of  2000  volts 
is  impressed  across  two  legs  in  series.  Thus  there  is  an  e.  m.  f.  of 
1 1 55  volts  impressed  on  each  of  the  primary  coils,  as  will  be 
seen  by  referring  to  Fig,  18.  Let  ao  and  oc  represent  two  of  the 
legs  of  the  star  connection  having  impressed  on  them  2000  volts, 
represented  by  the  line  iff.  Now  the  triangle  aoc  is  one  having 
an  angle  of  120  degs.  included  between  its  two  equal  sides,  ao 
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19.— DELTA    PRIMARY    AND    STAR    SECONDARY   CONNECTIONS. 

Let  fall  from  oa  a  perpendicular  ob  which  bisects  the 
Now  the  lines  ab  and  be  represent  1000  volts,  each. 

be 
From   trigonometry  the  sine  of  the  angle  boe  = ,  or  sine 


and  oc. 
line  ac 


60  degs, 


1000        1 
=  — H 


="55- 


e  =  — 1000 : 
"<■  4  Vj 

Here  there  is  an  e.  m.  f.  of  1 155  volts  impressed  on  the 
primary  of  each  transformer.  Since  the  transformer  sec- 
ondaries are  connected  in  delta  and  have  a    ratio  of  10:  I  the 


case.  Now,  as  the  primaries  are  connected  in  delta  there  will 
be  2000  volts  impressed  on  each  primary  and  since  the  ratio 
is  10:  I,  there  will  be  200  volts  generated  in  the  secondary  of 
each  transformer.  The  secondary  windings  are  connected  in 
star  so  that  the  e.  m.  f.  at  the  secondary  terminals  of  the 
transformers  will  be  346.4  volts.  The  following  is  an  explana- 
tion of  the  increase  in  terminal  voltage  over  the  individual 
voltage  of  the  separate  secondaries. 
The  lines  oa,  ob  and  oc  in  Fig.  20  represent  the  time-phase 
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displacement  and  value  of  the  voltages  at  the  secondaries  of 
the  transformers.  Now  oc  and  ob  represent  200  volts  each, 
and  have  included  between  them  an  angle  of  120  degs.  The 
third  side  of  the  triangle  obs  is  then  formed  to  be  200  V3  = 
346.4  volts. 


Symbols  for   Wiring   Plans. 

On  the  opposite  page  we  reproduce,  by  the  permission  of 
the  National  Electrical  Contractors'  .Association  of  the  llnited 
States,  the  chart  of  standard  symbols  for  wiring  plans  as 
adopted  by  that  Association,  the  American  Institute  of  .Archi- 
tects, the  U.  S.  Supervising  Architect's  office,  U.  S.  .-Xrmy 
Quartermaster-General's  Office,  as  well  as  by  several  municipal 
departments,  many  technical  institutions,  prominent  architects 
and  engineers. 

Since  the  first  edition  of  the  chart  there  has  been  a  change 
in  the  symbols  for  center  and  bracket  outlets,  and  symbols  for 
indicating  "gas  only"  outlets  have  been  added.  Also  under  the 
heading  "Suggestions,"  standard  heights  of  wall  outlets  have 
been  enumerated.  These  changes  and  additions  were  made  at 
the  instance  of  the  American  Institute  of  .Architects. 

Copies  of  the  chart  and  of  sheets  for  attachment  to  specifi- 
cations may  be  had  of  the  Secretary  of  the  National  Electrical 
Contractors'  Association,  Utica,  N.  Y.,  or  the  Secretary  of  the 
American  Institute  of  Architects,  the  Octagon.  Washington, 
D.  C,  at  the  following  cost  prices :  Wall  hangers,  10  cents  each. 
Large  quantities,  special  prices.  Specification  sheets.  lots  of  100. 
$1.25  per  hundred.  Less  than  100.  I'j  cents  each.  There  are 
two  specification  sheets,  one  relating  to  electric  light  wiring  and 
the  other  to  telephone  and  bell  wiring. 


STANDARD     SYMBOLS    FOR     WIRING     PLANS 

A9  ADOPTED  AND  BECOMMENDED   BY 

THE  NATIONAL  ELECTRICAL  CONTRACTORS  ASSOCIATION  OF  TBE  UNITED  STATES  and  TBE  AMERICAN  INSTITITE  OF  ARCBITECK. 

Copl««maj  behad  OD  ftppllcatloQ  to  theSe>«'>- of  Tb*  Kftt.  eiee   Coot    AmooI'h    UtI    »NT  dthS-        fThA 


M       Ceiling  Outlet;  Electric  only.    Numeral  in  center  indicates  nnmber  of  Standard  16  C.  P.  Incandescent  Lamps. 

2    Ceiling  Outlet ;  Combination,    i  indicates  4-16  C.  P.  Standard  Incandescent  Lamps  and  2  Gas  Burners.    If  gas  only  M 


]» 


§-ja{  Bracket  Outlet;  Electric  only.    Numeral  in  center  indicates  number  of  Standard  16  C.  P.  Incandescent  Lamps. 

mZig  Bracket  Outlet;  Combination,    i  indicates  4-16  C.  P.  Standard  Incandescent  Lamps  and  2  Gas  Bnmen.    If  gas  only    M-M 

^-jlJ  Wail  or  Baseboard  Receptacle  Outlet.     Numerafin  center  indicates  nnmber  of  Standard  16  C.  P.  Incandescent  Lamps. 

j3(  Floor  Outlet.    Numeral  in  center  indicates  number  of  Standard  16  C.  P.  Incandescent  Lamps. 

]2^6  Outlet  for  Outdoor  Standard  or  Pedestal;  Electric  only.    Numeral  indicates  number  of  Stand.  16  C.  P.  Incan.  Lamps. 

^.|  Ontlet  for  Outdoor  Standard  or  Pedestal;  Combination.  J  indicates  6-16  C.  P.  Stand.  Incan.  Lamps;  6  Gas  Burners. 

]§J  Drop  Cord  Outlet. 

®  One  Light  Outlet,  for  Lamp  Receptacle. 

(J  Arc  Lamp  Outlet. 

^  Special  Outlet,  for  Lighting,  Heating  and  Power  Current,  as  described  in  Specifications. 
CV^:^  Ceiling  Fan  Outlet. 

I  Show  as  many  Symbols  as  there  are  Switches.    Or  in  case  of  a  very  large  group 
/      of  Switches,  indicate  number  of  Switches  by  a  Roman  numeral,  thus;  S'  XII; 
I       meaning  12  Single  Pols  Switches. 
(  Describe  Type  of  Switch  in  Specifications,  that  is, 

)  Flush  or  Surface.  Push  Button  or  Snap, 


S.  P.  Switch  Outlet. 
D.  P.  Switch  Outlet. 
3-Way  Switch  Outlet. 
4-Way  Switch  Outlet. 
Automatic  Door  Switch  Outlet. 
Electrolier  Switch  Outlet. 
Ueter  Outlet. 
Distribution  Panel, 
function  or  Pull  Box. 

Motor  Outlet:  Numeral  in  center  indicates  Horse  Power. 
Motor  Control  Ontlet. 
=V-|^  Transformer. 


S' 

a 


'  Main  or  Feeder  ran  concealed  under  Floor. 

.  Main  or  Feeder  run  concealed  under  Floor  above. 

.  Main  or  Feeder  mn  exposed. 

■  Branch  Circuit  run  concealed  under  Floor. 

Branch  Circuit  mn  concealed  under  Floor  above. 

Branch  Circuit  mn  exposed. 

Pole  Line. 


«      Riser. 

1^  Telephone  Outlet;  Private  Service. 

H  Telephone  Ontlet;  Public  Service. 

S  Bell  Outlet. 

Cy  Buzzer  Ontlet. 

132  Pu«h  Button  Outlet;  Numeral  indicates  number  of  Puthet 

^-^»  Annunciator;  Numeral  inoicates  number  of  Points. 

—^  Speaking  Tube. 

—(Q  Watchman  Clock  Outlet. 

—J  Watchman  ftation  Outlet. 

—■@  Maiter  Time  Clock  Outlet. 

—in  Secondary  Time  Clock  Outlet. 

ff]  Door  Opener. 


SUGGESTIONS  IN  CONNECTION   WITH   STAN- 
DARD SYMBOLS  FOR  WIRING  PLANS. 

It  is  important  that  ample  space  be 
allowed  for  the  installation  of  mains,  feed- 
ers, branches  and  distribution  panelsi 

It  is  desirable  that  a  key  to  the  symbols 
used  accompany  all  plans. 

If  mains,  feeders,  branches  and  dis- 
tribution panels  are  shown  on  the  plans. 
It  is  desirable  that  they  be  designated  by 
letters  or  numberp. 

Heights  of  Centre  oi  Wall  Outlets  (unless 
otherwise  specified) 

Living  Rooms  5'     6" 

Chambers  5      0" 

Offices  6      0- 

Corridors  6'     3" 

Height  of  Switches  (unless  otherwise  spec- 
ified) 

4'     0" 


CopyriRht  l!»On 
CopyriKht  1007 

by  the  National  ElBrtrloal  ContruotorH*  Association  of  the  United  States. 


n    Special  Ontlet ;  (or  Signal  Systems,  as  described  in  Specifications. 
Illlll  B>ttei7  OuUet. 

1  Circuit  for  Clock,  Telephone,  Bell  or  other  Service,  ran  under  Floor,  concealed. 
Kind  of  Service  wanted  ascertained  by  Symbol  to  which  line  connects. 
(  Circuit  for  Clock,  Telephone,  Bell  or  other  Service,  run  cnder  Floor  above,  concealed. 
■  /  Kind  of  Service  wanted  ascertained  by  Symbol  to  which  bn*  connects. 

NOTE — If  other  than  Standard  16  C.  P.  Incandescent  lamps  are  desired, 
Speciflcationi  should  describe  capacity  of  lAmp  to  be  used. 
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Boiler   Room   Economies. 


By  James  Smith. 

One  of  the  ever-present  problems  in  central-station  operation 
is  the  delivery  of  the  kw-hour  of  electrical  energy  at  the  bus- 
bars with  the  minimum  consumption  of  fuel,  and  so  far  as  the 
operating  engineer  is  concerned,  this  problem  is  the  most  diffi- 
cult of  solution,  while  at  the  same  tiine  yielding  a  return  for 
any  conscientious  titrie  expended  on  it.  Before  the  problem 
can  be  dealt  with  properly,  it  is  necessary  to  have  some  record 
of  the  units  generated,  together  with  the  coal  and  water  used, 
and  in  most  stations  these  data  are  easily  procurable.  The 
losses  that  are  taking  place  should  then  be  sought  out  and  an 
endeavor  made  to  find  whether  they  are  due  to  low  boiler  effi- 
ciency, steam  losses,  excessive  steam  consumption,  etc.  If  a 
station  is  being  operated  with  very  great  losses,  wonders  may 
be  worked  in  a  short  time;  but  not  many  stations  are  being  thus 
operated,  so  that  increased  economy  is  obtained  gradually  and 
only  after  a  careful  study  of  conditions.  Much  time  is  also  re- 
quired for  making  tests  and  determining  whether  a  certain  per- 
formance can  be  bettered ;  and,  inasmuch  as  the  average  engi- 
neer has  not  many  leisure  moments  to  devote  to  such  work,  it 
may  be  weeks  before  these  preliminary  matters  have  been 
cleared  up.  The  subject  may  be  divided  for  convenience  into 
the  following  headings :  Fuel  analysis,  fuel  gas  analysis,  auxil- 
iary apparatus,  feed  water,  firing,  superheating,  load  factor 
and  radiation. 

It  is  essential  for  obtaining  the  best  results  that  a  straight 
nm  of  coal  should  be  used,  as  nothing  is  so  inimical  to  economi- 
cal steam  generation  as  the  frequent  changing  of  the  quality 
of  coal.  Firemen,  if  supplied  with  a  certain  line  of  coal,  can  ii» 
time  learn  to  burn  this  to  the  best  advantage.  A  carload  of 
coal  from  one  mine  and  a  carload  of  coal  from  an  entirely 
different  mine  should  not  be  the  rule  for  purchasing  fuel. 
Coal  from  one  mine  should  be  used  if  good  results  are  to  be 
expected  from  the  average  fireman. 

The  quality  of  the  coal  should  also  be  ascertained  by  repeated 
tests  on  carload  lots.  Not  infrequently  one  finds  a  station  buy- 
ing the  cheapest  slack  on  the  market,  presumably  on  the  as- 
sumption that  any  deviation  in  the  quality  of  the  fuel  will  be 
in  its  favorj  Calorimetric  tests  of  small  quantities  of  coal, 
while  offering  some  basis  of  comparison,  are  not  of  great  com- 
mercial value,  since  the  value  of  bituminous  coal,  for  instance, 
is  augmented  by  the  hydrocarbons  contained  in  it,  and  a  large 
proportion  of  this  escapes  up  the  chimney  without  giving  up  its 
heat.  Evaporative  tests  under  similar  conditions  yield  the  best 
practical  results. 

In  order  to  make  a  complete  analysis  of  the  gases  from  a 
boiler,  the  temperature,  draft  and  chemical  constituents  should 
he  known.  By  means  of  this  information,  the  chimney  losses 
may  be  reduced  to  a  minimum,  and  apparatus  for  determining 
these  points  is  available  on  the  market.  To  obtain  the  maxi- 
mum efficiency,  the  quantity  of  excess  air  must  be  as  small  as 
possible,  and  this  quantity  can  only  be  determined  by  individual 
tests,  and  depends  upon  the  quality  of  the  fuel  and  also  on  the 
available  draft.  As  much  oxygen  as  possible  should  be  com- 
liined  with  thij  carbon  to  produce  carbon  dioxide.  For  all  prac- 
tical purposes,  the  amount  of  carbon  dioxide  produced  is  an 
index  to  the  state  of  combustion.  Theoretically,  without  ex- 
cessive air,  19  per  cent  of  carbon  dioxide  will  be  produced ;  but 
in  everyday  work  one  might  with  reasonable  attention  obtain  12 
per  cent,  with  an  exit  stack  temperature  of  600  degs.  F.  Many 
stations  are  equipped  with  recording  apparatus  for  ascertain- 
ing this  percentage,  and  in  most  cases  satisfactory  results  are 
obtained  that  have  justified  the  original  outlay.  Without  some 
such  apparatus  it  is  not  possible  to  keep  a  close  watch  on  air- 
leakages.  Many  boiler  settings  are  notoriously  porous,  and  be- 
ing subjected  to  great  changes  of  temperature,  the  air-leakage 
becomes  excessive  unless  constant  attention  is  directed  to  its  re- 
striction. Air  leakages,  unlike  steam  leakages,  do  not  show 
themselves,  as  the  leakage  in  the  first  case  is  from  without, 
whereas  the  leakage  in  the  latter  case  is  from  within. 


When  boilers  are  shut  down  under  natural  draft,  there  is 
always  air  leakage  in  the  main  flue,  even  though  the  dampers 
are  closed.  The  brickwork  around  damper  frames  will  gen- 
erally be  found  to  allow  considerable  air  to  pass  through.  This 
air  has  a  cooling  effect  on  the  chimney  gases  and  decreases  the 
■draft.  If  economizers  are  used,  it  also  means  that  their  effi- 
ciency is  lowered.  Unless  all  such  leaks  are  stopped,  any  record- 
ing carbon  dioxide  apparatus  is  ol  little  use. 

The  auxiliary  apparatus  consists  of  stokers,  coil-handling  ap- 
paratus, feed  pumps,  condenser  equipment,  etc.,  etc  The 
stokers,  coal  and  ash  conveyors,  etc.,  should,  as  a  general  rule, 
be  electrically  driven,  since  steam  engines  for  this  purpose  are 
inefficient.  The  question  of  electrically-driven  or  steam-driven 
feed-water  pumps  is  open  for  discussion.  If  an  electrically- 
driven  pump  is  installed  because  of  its  higher  efficiency,  a  steam- 
driven  pump  should  be  provided  as  a  stand-by  in  the  event  of 
any  failure  of  the  electric  supply. 

Feed-water  purification  may  or  may  not  be  essential,  but  feed- 
water  heating  is  important.  Many  engineers  have  an  erroneous 
opinion  as  to  the  detrimental  effects  of  scale  in  boilers.  While 
scale  does  not  materially  reduce  the  efficiency  of  a  boiler,  it 
may  increase  the  wear  and  reduce  its  life.  The  steam-making 
power  of  a  boiler-plate  depends  not  on  its  conducting  powers, 
but  on  it;  receiving  and  transmitting  powers.  .'\n  iron  plate 
can  conduct  12  times  as  much  heat  as  it  can  absorb  from  the 
fire  or  give  up  to  the  water,  and  it  is  quite  possible  that  a  thin 
coat  of  scale  on  the  metal  in  the  water  and  a  deposit  of  soot 
on  the  metal  in  the  heated  gases  may  be  a  benefit  rather  than 
a  detriment.  The  nature  of  the  scale  is,  of  course,  important. 
and  unless  it  is  many  times  as  bad  a  conductor  as  the  iron,  the 
same  amount  of  heat  will  pass,  so  that  the  question  resolves 
itself  into  its  ability  of  handing  over  the  heat  received  to  the 
water.  A  thin  scale  is  preferred  by  many  experienced  engi- 
neers, who  hold  that  this  scale  not  only  stops  corrosion  and 
pitting,  but  makes  the  boiler  steam  better.  If,  however,  much 
scale-forming  material  is  present  in  the  water,  this  should  be 
removed  before  the  water  is  fed  to  the  boilers.  In  every  case 
where  water  is  treated,  the  treatment  should  be  done  external 
to  the  boiler,  since  it  is  the  function  of  the  boiler  to  raise  steam 
and  not  to  act  as  a  purifier. 

•  When  the  engineer  has  clicked  all  the  leakages  in  the  brick- 
work, has  affixed  gauges  to  the  stack  so  as  to  record  the  amount 
of  carbon  dioxide  present,  and  has  done  all  that  possibly  can 
be  foreseen  to  effect  economy,  the  problem  then  must  naturally 
rest  with  the  fireman.  The  latter  should  be  instructed  in  the 
proper  method  of  firing  the  particular  fuel  used,  and  so  much 
has  been  written  on  this  subject  that  it  would  appear  that  ad 
vantage  could  be  taken  of  the  abundant  material  available. 

By  means  of  superheated  steam,  a  saving  of  from  10  to  2C 
per  cent  may  be  effected  in  the  fuel  expense,  the  greater  saving 
being  realized  when  the  engines  are  working  under  uneconomical 
conditions  or  where  the  steam  pipe  lines  are  very  long.  While 
a  superheater  may  reduce  the  efficiency  of  a  boiler  somewhat, 
the  saving  in  steam  more  than  offsets  this  loss  of  efficiency:  so 
that  if  superheated  steam  requires  10  per  cent  additional  heat 
and  reduces  the  engine  losses  by  20  per  cent,  a  material  saving 
is  effected. 

The  station  with  a  large  output  and  high-load  factor  na- 
turally shows  better  economy  as  to  fuel  consumption.  If  the 
output  of  a  station  is  below  normal,  the  conditions  are  not  con- 
ducive to  economy.  If  the  load  factor  is  such  as  to  require 
banked  fires  in  the  boiler  room,  an  effort  should  be  made  to 
improve  the  load  factor.  The  etTect  of  a  bad  load  factor  is 
more  pronounced  in  the  boiler  room  than  in  the  engine  room, 
since  a  standing  engine  does  not  waste  coal,  but  a  banked  fire 
does.  The  number  of  boilers  under  steam  should,  therefore, 
be  kept  down  to  a  minimum  and  some  method  of  increasing  the 
draft  installed  to  help  out  at  peak  loads. 

Radiation  from  all  sources  should  be  reduced  by  covering 
all  heat-radiating  surfaces  with  non-conductors.  Xcarly  all  sta- 
tions have  their  live  steam  pipes  enclosed  in  some  steam  pipe 
covering,  but  not  all  heat-radiating  surfaces  are  covered,  so  that 
economy  in  this  direction  is  only  partially  obtained. 


ELECTRICAL       WORLD 
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LETTERS    ON    PRACTICAL 
SUBJECTS. 


BANDING    REPAIRS. 

The  use  of  bands  on  direct-current  armatures  is  always  es- 
sential where  the  peripheral  speed  is  much  beyond  2500  ft.  per 
minute.  In  the  case  of  repairs  to  such  armatures,  -the  replac-' 
ing  of  bands  is  the  last  operation  to  put  them  in  running  shape 
again,  and  is  usually  considered  quite  a  simple  matter.  This  is 
especially  true  in  the  smaller  sizes  of  motors  or  generators,  as 
the  armature  may  be  readily  transported  to  a  lathe  where  this 
work  can  be  done  very  speedily ;  and  numerous  instances  can 
be  cited,  where,  in  the  absence  of  a  lathe,  the  armature  was 
rotated  by  hand  in  a  set  of  wooden  supports  or  bearings  by 
fastening  a  suitable  crank  on  the  shaft. 

Engine-type  generators  of  1 25  and  250  volts  often  do  not  re- 
quire bands  when  the  same  generator  wound  for  550  volts 
will   require   them,   because   the   cross-section   of   the   armature 


FlC.    I. — BEBANDING   A    SYNCHRONOUS    MOTOR-GENERATOR    SET. 

copper  of  the  low-voltage  generator  has  sufficient  rigidity  to 
give  an  ample  margin  to  the  centrifugal  pull,  while  the  other 
has  not.  Banding  engine-type  armatures  of  large  size  is 
always  troublesome  as  the  engine  can  seldom  be  turned  over 
by  steam  at  the  crawling  speed  required  to  feed  a  wire  under 
300  lbs.  or  400  lbs.  tension,  nice  and  evenly  in  place ;  but  in 
most  plants  having  heavy  parts  to  lift,  an  electrically  operated 
crane  is  also  available  to  help  out  an  operation  of  banding 
should  it  be  impossible  to  rotate  the  armature  as  slowly  as  de- 
sired by  the  engine,  the  crane  taking  a  series  of  intermittent 
lifts  on  the  flywheel  till  all  the  wire  is  on. 

Motor  generators  of  large  capacity  present  possibly  the 
worst  phase  of  this  particular  kind  of  repair,  as  their  rotating 
elements  are  usually  made  up  of  three  or  four  parts,  all  on 
one  shaft,  utilizing  every  available  inch  inside  and  outside  of 
the  journals,  possessing  great  weight  and.  consequently,  large 
inertia,  and  some  outside  means  has  to  be  used  to  rotate  the 
armature  at  a  very  slow  speed.     Conditions  often  do  not  per 


mit  of  disassembling  a  large  outfit  further  than  removing  one- 
half  of  the  field  frame,  as  they  are  frequently  placed  in  already 
existing  steam  plants  or  where  the  amount  of  space  around 
them  is  small,  and  the  floor  is  none  too  strong  to  support  the 
heavy  parts  deposited  upon  it.  Where  there  is  plenty  of  room 
on  one  side  of  the  armature  it  is  quite  possible  to  drive  the 
armature  by  a  belt  around  the  periphery  of  the  armature,  by 
making  use  of  a  fairly  good-sized  motor  and  employing  a 
reduction  gear  in  the  drive ;  but  in  that  case  it  is  necessary  to 
remove  both  halves  of  the  field  frame,  which  makes  a  par- 
ticularly hard  job  when  it  is  a  horizontally  split  frame,  as  the 
end  bearing  has  to  be  removed  after  jacking  up  the  armature, 
then  the  lower  half  slid  out  and  the  bearing  put  in  place  again. 
Vertically  split  frames  permit  of  this  method  of  drive  much 
more  readily  as  only  one  side  need  be  removed  entirely. 

As  a  rule,  the  shaft  extension  is  only  sufficient  to  accom- 
modate the  starting  motor,  or  exciter,  or  both,  as  the  design 
has  required,  and  when  either  of  these  is  absent  the  majority 
of  outfits  have  no  extension  of  the  shaft  on  the  opposite  end 
unless  an  oscillator  is  provided,  and  then  it  does  not  follow 
that  there  will  be  sufficient  area  to  secure  a  split  pulley  of  ample 
size  to  start  the  rotating  parts  should  they  weigh  several  tons. 
To  drive  such  a  rotating  element  by  means  of  a  belt  around  the 
starting  motor  or  exciting  armature  is  obviously  impossible  on 
account  of  its  extremely  small  radius. 

The  writer  wishes  to  relate  a  particular  instance  illustrating 
some  interesting  features  in  line  with  the  above  remarks  on 
large  outfits.  In  a  certain  South  American  railway  plant  of 
German  design  and  construction,  an  Sso-kvv  synchronous 
motor-generator  was  installed  in  the  best  possible  location  with 
the  ultimate  purpose  of  supplanting  the  existing  steam  units,  so 
that  they  \vould  become  reserve  power.  This  outfit's  revolving 
element  consisted  of  three  machines  on  one  shaft,  as  it  had 
an  exciter  on  a  smaller  diameter  of  shaft  extension  at  one 
end,  and  ran  at  the  remarkable  speed  of  500  r.  p.  m.  After 
about  six  months  of  almost  continuous  operation  the  direct- 
current  armature  developed  a  partial  ground  just  back  of  the 
connections  to  the  commutator  necks  through  the  edge  of  an 
insulated  bushing  provided  to  support  the  front  chord  of  the 
winding,  and  immediately  under  the  front  band.  .-^  close  in- 
spection proved  that  several  charred  spots  were  developing 
large  dimensions  and  immediate  repairs  were  necessary.  The 
cause  was  also  apparent  as  due  to  an  accumulation  of  dust  and 
fine  particles  of  carbon  at  this  particular  point  swept  in  by 
the  very  strong  air  convection,  due  to  the  high  speed,  and  also 
to  the  fact  that  compressed  air  was  not  available  to  clean  this 
generator  till  after  three  months  of  operation. 

These  repairs  seemed  quite  easy  to  make,  since  they  were 
nil  on  the  front  end  of  the  armature,  and  the  necessity  of 
taking  down  the  generator  could  be  avoided,  for  this  was  a 
great  feature  of  gain  both  in  the  time  of  interrupted  service 
and  the  trouble  of  handling  by  a  20-ton  hand  crane  the  5-ton 
upper  half  of  this  field.  By  skidding  over  as  far  as  they  would 
go  from  the  commutator  end,  both  the  motor  armature  and 
generator  field  coils,  the  field  coils  cleared  sufficiently,  when 
the  brush  holder  was  removed  to  give  plenty  of  room  to  re- 
move the  front  band,  unsolder  the  commutator  necks,  bend 
them  to  one  side,  raise  the  front  ends  of  the  armature  winding 
sufficiently  to  remove  the  old  insulation  and  replace  with  a  new 
bushing.  The  accompanying  photographs  show  the  method 
used  to  replace  the  band,  also  the  particular  inaccessible  loca- 
tion of  the  outfit,  within  y'i  ft.  of  the  wall  on  one  side  and 
only  5  ft.  removed  from  an  engine  and  generator  on  the  op- 
posite side.  The  only  location  of  the  driving  power  left  was 
from  above;  and  when  one  contemplates  the  problem  of  driv- 
ing at  a  slow  positive  speed  a  revolving  element  weighing 
li'/i  tons,  it  means  failure  if  ihc  means  are  not  at  hand  to  get 
a  large  purchase.  In  view  of  the  above  objections  to  taking 
off  the  entire  field  frame,  it  was  certainly  gratifying  to  find 
on  the  commutator  end  of  this  outfit  an  extension  of  the  shaft 
10  ins.  long  and  a  key-way,  which  had  evidently  served  the 
purpose  of  making  the  fnctorv  tests,  but  was  partially  hidden 
when  the  oscillator  was  in  pn^iiion. 
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In  looking  about  for  a  means  to  furnish  the  power  to  rotate 
'his  large  mass  at  a  slow  positive  speed,  the  gear  ratio  of  25 
;o  I  on  the  hand-drive  to  the  carriage  of  the  overhead  crane 
suggested  interesting  possibilities.  It  was  apparent  that  if  the 
carriage  were  jacked  up,  then  the  hand  chain  would  transmit 
power  to  the  one  axle  it  was  geared  to,  and  a  rope-drive 
seemed  quite  a  feasible  plan  considering  the  clearance  space 
around  this  axle.  Accordingly  a  "nigger  head"  was  made  of 
two  pieces  of  hard  wood  bolted  together  and  turned  up  true 
wilh  two  grooves,  and  a  hole  through  the  center  so  as  to  clamp 


FIG.   2. — DETAILS  OF  BANDING  ARRANGEMENT. 

securely  around  the  carriage  axle.  At  each  end  a  plate  was 
socurcly  fastened  which  engaged  in  the  space  between  adjacent 
radial  ribs  in  the  wheels  on  each  end  of  the  axle,  and  pre- 
vented any  possibility  of  the  "nigger  head"  slipping.  A  large 
wooden  sheave  was  easily  improvised  from  the  ends  of  old 
cable  reels,  and  two  pieces  of  old  boiler  plate,  cut  and  filed 
carefully  for  a  fit  around  the  shaft  and  key-way,  were  bolted 
on  securely  as  the  photographs  show.  This  sheave  was  62  ins. 
in  diameter  and  the  resulting  transmission  ratio  was  approxi- 
mately I  to  200  from  the  hand-drive  to  the  large  sheave.  A 
standard  i!/2-in.  rope  was  passed  three  times  about  its  cir- 
cumference and  four  times  in  each  notch  of  the  "nigger 
head,"  and  any  desired  tension  was  secured  on  the  rope  by 
the  snatch  block  shown,  which  was  fastened  to  a  beam  across 
the  outside  of  the  window. 

Driving  direct  by  hand  to  the  chain  on  the  upper  sprocket 
would  not  have  given  a  steady  motion.  An  old  chain  sprocket 
was  available,  and  by  suitably  mounting  this  on  a  double  crank 
two  men  easily  turned  this  armature  uniformly,  at  an  average 
rate  of  one  revolution  in  12  minutes.  Although  these  prelimi- 
naries cost  but  little  money,  it  required  nearly  three  days  to 
get  thcni  all  ready,  and  the  banding  part  of  this  repair  job 
only  occupied  12  hours  after  all  was  ready.  These  difficulties 
were  foreseen,  however,  and  while  the  insulating  repair  was 
going  on  these  preparations  were  progressing.  This  particu- 
lar band  was  of  .091  in.  steel  wire  and  passed  60  times  around 
a  circumference  of  15  ft.  7  ins.,  and  required  a  tension  of  about 
500  lbs.,  but  was  put  in  place  neatly  and  very  efficiently  by 
this  means. 

Rin  DE  Janeiko,  Brazil.  .\.  T.  Ruttencutter. 


AI'PLICATIONS    OF    RECORDING    PRESSURE    GAUGES. 

The  recording  gauge  can  be  applied  with  good  results  in  many 
places  where  its  use  is  at  present  unknown.  The  heating  sys- 
lom,  if  equipped  occasionally  with  a  recording  gauge  might  tell 
siimc  interesting  facts  concerning  back  pressure.  When  the  ex- 
liaust  heating  system  is  so  arranged  that  live  steam  can  be 
turned  in  to  supplement  the  exhaust  when  necessary,  then  the 
recording  gauge  might,  perhaps,  give  away  some  interesting 
and  decidedly  expensive  using  of  live  steam  in  a  manner 
hitherto  undreamed  of  by  the  owner. 

A  recording  gauge  connected  to  the  steam  chest  of  a  duplex 


boiler  feed-pump  would  show  when,  and  under  what  pressures, 
steam  is  admitted  to  the  pump  in  question,  and  it  would  prove 
rather  interesting  for  the  owner  to  know  that  this  piece  of  ap- 
paratus was  kept  under  pressure  nineteen-twentieths  of  the 
time  that  the  engines  are  running.  Some  very  interesting  cal- 
culations of  the  amount  of  steam  needlessly  forced  through  the 
pump,  could  be  made  for  the  entertainment  of  the  engineer. 

Did  you  ever  connect  a  recording  gauge  with  the  water  end 
of  your  boiler- feed  pump?  Probably  not,  but  the  writer  has,  on 
several  occasions,  found  the  record  thus  obtained  to  yield  very 
interesting  traces  of  badly  working  check  valves,  over-weighted 
pump  springs,  and  similar  things  which  cost  considerable  coal 
to  maintain.  When  it  is  necessary  to  maintain  200  lbs.  pressure 
in  the  pump  in  order  to  force  water  against  125  lbs.  steam 
pressure,  then  it  is  time  to  overhaul  something.  If  one  would 
invest  in  a  recording  pressure  gauge  he  would  be  surprised  to 
find  how  little  time  it  takes  to  detect  and  cut  off  leaks  aggre- 
gating more  each  month  than  the  sum  invested  in  the  gauge. 

Xew  Yr.RK  City.  James  Fbancis. 


TOOLS    FOR    SCRAPING    BABBITTED    BEARINGS. 

When  a  new  machine  is  installed,  or  when  the  bearings  of 
an  old  one  must  be  rebabbitted,  the  engineer  must  be  alert  with 
tools  for  scraping  the  new  bearing  surface  to  a  good  fit.  There 
is  not  as  much  of  this  work  necessary  now,  as  there  used  to 
be,  for  machine  manufacturers  have  recognized  the  necessitj- 
for  scraped  bearing  surfaces  and  do  most  of  that  work  in  the 
shop.  Still  a  bearing  occasionally  comes  along  which  needs 
the  scraper  and  as  all  newly- babbitted  bearings  must  be  scraped, 
the  engineer  needs  a  good  scraping  kit,  as  above  stated.  The 
usual  method  is  to  grind  up  three  or  four  half  round  files  into 
something  near  the  desired  shape  and  call  the  things  thus  made 
"scrapers." 

For  a  small  sum,  a  much  better  set  of  tools  specially  made 
for  scraping  bearings,  can  be  procured  all  ready  for  business. 
These  tools  come  in  a  neat  box  resembling  a  tap  and  die  box 
and  can  be  procured  either  hollow  ground  or  ground  in  the 
ordinary  manner.  A  set  of  5  cold  chisels  and  a  set  of  packing 
tools  can  be  procured  also  if  desired.  Besides  domg  sundry 
repairs  about  the  machinery  with  these  tools,  bearings  may  be 
quickly  scraped  to  fit  the  journals. 

There  is,  however,  a  method  of  making  scrapers  in  the 
factory,  which  will  go  a  long  way  toward  equalling  any  "store" 
set  of  scrapers  the  writer  has  ever  seen.  The  ordinary  form  of 
scraper  looks  somewhat  like  a  bent-up  half-round  file  with  all 
the  teeth  ground  oflf  as  shown  in  Fig.  I.  In  fact,  a  very  good 
scraper  may  be  made  in  just  that  way,  pro\'ided  the  file  is 
hardened  after  it  has  been  ground  and  bent  to  shape.  If  it  is 
hollow  ground,  so  much  the  better.  The  shape  of  the  tool  aloog 
its  length  is  given  by  the  sections,  of  which  there  are  si.x  shown 
in  the  engraving.    By  using  the  point  of  the  tool,  a  small  b.ix 


FIG.    I. — EXTERIOR   AND    SECTIONAL   VIEWS   OF   SCRAPING   TOOL. 

may  be  readily  worked  out,  while  for  larger  bearings,  that  por- 
tion is  used,  several  sections  toward  the  handle,  which  best 
fits  the  diameter  of  the  bearing  to  be  scraped. 

Fig.  2  shows  a  form  of  scraper  with  which,  when  properly 
made  and  sharpened,  one  man  can  remove  as  much  metal  in  a 
given  time  as  could  three  men  with  the  excellent  form  of 
scraper  shown  in  Fig.  I.  The  scraper  shown  by  Fig.  2  is  com- 
monly made  from  a  worn-out  flat  file,  which  is  forged  as  shown 
by  the  engraving.  It  is  not  even  necessary  to  grind  off  the  teeth, 
when  this  form  of  scraper  is  to  be  made,  and  the  grinding  of 
all  the  teeth  off  of  a  big  file,  even  when  worn  out,  is  not  an 
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easy  job.  The  file  is  bent  up  as  shown,  a  half-inch  or  so  of 
the  side  a,  being  hammered  flat — it  may  be  ground  if  desired, 
but  hammering  will  answer  as  well.  The  cutting  edge  of  the 
tool  is  ground  up  as  shown  at  b. 

The  tool  is  not  ground  to  an  edge  until  after  it  has  been 
hardened.  The  grinding  should  be  done  with  a  very  small 
emery  wheel,  so  as  to  leave  a  concave  surface  at  b.  It  is  the 
grinding  of  this  tool,  and  the  shaping  of  the  bend,  which 
determines  whether  the  tool  will  be  a  good  one  or  a  very  bad 


FIG.  2. — END  AND  SIDE  VIEW  OF  HOME-MADE  SCRAPER. 

one.  If  the  scraper  does  not  work  well  at  first,  the  bevel  of 
the  grind  should  be  changed,  or  the  angle  at  which  the  tool  is 
bent.  There  is  one  certain  angle  for  each,  at  which  the  cutting 
is  the  best.  Once  those  angles  are  found,  the  manner  in  which 
that  scraper  will  cut  will  be  a  revelation. 

The  ordinary  scraper  takes  a  very  little  cut  crosswise  of  the 
bearing,  while  with  the  new  tool,  a  broad  cut  can  be  taken  the 
entire  length  of  the  box.  The  depth  of  the  chip  it  is  possible 
to  remove,  depends  to  a  limited  extent  upon  the  pressure  put 
upon  the  tool,  and  directly  as  to  the  manner  in  which  the  tool 
is  ground  and  bent.  Much  metal  may  be  taken  off  very  quickly 
with  one  of  these  tools  and  likewise,  a  very  thin,  small  scraping 
may  be  removed  when  the  work  is  nearly  finished  and  only 
light  chips  are  desired.  A  scraping  tool  which  permits  the  thick- 
ness of  cut  to  be  varied  instantly  and  at  will,  from  1/32  in.  to 
o.ooi  in.,  is  certainly  a  very  desirable  one  to  possess,  and  the 
one  shown  by  Fig.  2,  w-ill,  if  properly  made  and  ground,  do  al' 
that  the  writer  claims  for  it. 

WiLLovGHBV,  Ohio.  James  F.   Hobart. 


WATER    COOLED    RHEOSTAT. 

.\  few  years  ago  I  had  to  install  a  big  hoist,  driven  by  a 
direct-current,  series-wound  motor  of  150  horse-power  from  a 
lOO-volt  line.  There  was  great  need  of  this  hoist,  and  immedi- 
ately after  installment  it  had  to  carry  a  heavy  load.  To  our 
great  disappointment,  a  costly  and  very  complicated  rheostat 
with  automatically  operated  controller  broke  down,  and  as  no 
satisfactory  repair  could  be  done  in  a  short  time,  I  ifnmedi- 
ately  shipped  the  rheostat  back  to  the  factory  for  repair,  and 
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HC.      1. — WATER-COOLED     RHEO- 
STAT. 


FIG.   2. — RESISTANCE  CROUPS  IN 
MULTIPLE. 


iiio.inwhile  decided  to  try  a  water-cooled,  temporary  resistance 
(as  I  had  some  experience  with  that  type  in  other  cases).  A 
wooden  frame  was  immediately  conslructcrl  (Fig.  i),  consisting 
of  two  parts,  A  and  B.  Porcelain  insulators  were  used  to  sup- 
port  the   resistance   wire,   wound   in   <ipir.ils,   six   on   each   side, 


making  a  total  of  twelve  spirals.  The  total  resistance  was  di- 
vided in  three  groups,  four  spirals  in  series  in  each.  The  first 
group  contained  30  ft.  of  No.  8  galvanized  iron  wire;  the 
second  group,  30  ft.  double  No.  8  wire,  and  the  third  group,  40  ft. 
triple  (three  in  multiple)  Xo.  8  iron  wire.  By  means  of  four 
leads  these  resistances  were  connected  to  four  switches,  mounted 
on  a  distant  board.  The  assembled  frame  with  resistance  was 
12  ins.  high,  18  ins.  long  and  7  ins.  wide  and  was  immersed  in 
a  water  tank  (shown  by  dotted  lines  in  Fig.  i),  with  inside  di- 
mensions of  12  ins.  X  22  ins.  x  16  ins.,  with  J4-in-  diagram,  in 
and  out-going  pipe  for  circulating  water. 

The  top  jaws  of  the  switches  were  connected  by  means  of 
strap  C  to  the  line,  the  motor  lead  being  connected  to  the  bot- 
tom jaw  of  switch  4  (the  switch  connecting  the  other  motor 
terminal  with  the  line  is  not  shown  on  the  drawing). 

By  closing  switch  i,  switches  2,  3  and  4  being  open,  the  motor 
has  approximately  200  amperes  starting  current,  all  resistances 
being  in  series.  By  closing  switch  2  the  resistance  is  decreased 
by  short-circuiting  the  first  group,  and  by  closing  the  other 
switches,  the  resistance  is  further  decreased,  until  the  last 
switch  short  circuits  them  all.  This  rheostat  operated  satis- 
factorily as  a  starting  and  regulating  resistance,  although  after- 
wards a  fourth  group  was  added  to  obtain  wider  regulation. 

Fig.  2  represents  a  modification,  where  resistance  is  changed 
by  connecting  individual  groups  in  multiple,  as  it  is  easy  to  see 


FIG.    3. — ARRANGEMENT    FOR    VARIOUS    COMBINATIONS    OF    SERIES    OR 
PARALLEL    CONTROL. 

from  the  engraving.  The  widest  range  of  regulation  is  ob- 
tained with  connections,  as  shown  on  Fig.  3.  Here  double- 
throw  switches  are  used,  so  that  all  combinations  of  groups  are 
possible,  from  all  in  series  to  all  in  parallel.  For  fine  adjust- 
ments an  ordinary  small  rheostat  may  be  connected  in  multiple 
with  the  above  rheostat. 

I  have  found  15,000  to  18,000  amperes  per  square  inch  a  fair 
current  density  in  such  rheostats,  provided  they  are  immersed 
in  tank  with  water  circulating  at  a  moderate  rate.  German 
silver  wire  admits  such  a  density  only  for  starting  resistance ; 
for  regulating  purposes  it  is  safer  to  use  12,000  amperes  per 
square  inch. 

The  described  rheostats  represent  a  very  cheap  and  con- 
venient form  of  resistance  for  testing  big  generators  after  they 
have  been  installed.  The  other  forms  of  temporary  resistances, 
such  as  the  ordinary  w-atcr  rheostat  or  rheostat  consisting  of 
iron  pipes  with  water  circulating  through  thepi,  are  very  bulky, 
more  expensive  and  less  reliable,  in  addition  to  possessing  some 
other  inconveniences,  such  as  fluctuation  of  resistance,  danger 
from  gases,  electrolytic  cfifect,  etc. 

East  Pittsburg,  Pa.  John   P.  Nkkonow. 


PECULIAR   BEHAVIOR  OF  REDUCING  VALVE,  AND  ITS  CAUSE. 

It  seems  a  very  peculiar  piece  of  engineering  which  requires 
a  reducing  valve  between  boiler  and  engine,  but  in  some  in- 
stances it  may  be  good  practice,  especially  when  trying  to  make 
the  best  of  existing  conditions.  .A  steam  boiler  will  not  carry 
as  much  pressure  safely,  at  the  end  of  ten  years,  as  when  it  is 
just  out  of  the  shop.  There  is  a  certain  length  of  service  for 
any  steam  boiler,  depending  upon  the  manner  in  which  that 
boiler  is  used  and  taken  care  of.  The  writer,  when  at  one  time 
engaged  in  inspecting  boilers  for  an  insurance  company,  came 
across  a  boiler  which  had  been  in  constant  service,  and  was 
then  in  use,  for  30  years,  with  no  signs  of  depreciation. 


670 


E  L  E  C  T  K  J  C  A  L       W  O  RED. 


Vol.  L,  No.  14. 


1  lij  boiler  in  question  probably  had  the  easiest  work  and  the 
best  care  of  any  boiler  in  the  world.  The  water  was  pure, 
and  the  boiler  was  fired  by  the  waste  gases  from  a  blast  furnace 
which  was  always  in  blast  for  months  at  a  time,  consequently 
the  boiler  never  varied  in  temperature  to  any  extent.  It  kept 
just  about  so  hot,  week  in  and  week  out,  an  ideal  condition  for 
the  boiler,  and  it  may  be  in  use  yet. 

The  majority  of  boilers  may  be  expected  to  deteriorate  at 
least  5  per  cent  to  10  per  cent  each  year.  This  being  the  case, 
the  boiler  must  be  constructed  to  carry  a  much  heavier  pressure 
than  can  be  used  at  first,  or  that  can  be  carried  by  the  average 
simple,  non-condensing  engine. 

A  Corliss  engine  of  a  well-known  type  will  not  stand  a  pres- 
sure greater  than  125  lbs.  and  the  boiler  must  stand  wear  for  lo 
years  and  then  be  able  to  carry  125  lbs.  This  means  a  boiler  built 
for  nearly  175  lbs.  pressure.  It  worried  the  engineer  of  the 
plant  not  to  be  able  lo  carry  175  lbs.  pressure  upon  the  boiler. 
Me  claimed  that  it  was  economical  to  generate  steam  under 
the  higher  pressure,  even  when  it  could  not  be  used  in  the 
engine. 

To  this  end,  the  steam  pipe  was  cut  in  two  and  a  pressure 
reducing  valve  placed  in  position.  The  valve  was  adjusted  to 
take  steam  at  any  pressure  above  120  lbs.,  and  to  deliver  steam 
at  120  lbs.  The  valve  was  adjusted  to  do  that,  but  whether  or 
not  it  actually  did,  was  a  conundrum  which  kept  the  engineer 
guessing. 

A  steam  gauge  was  placed  in  communication  with  the  in- 
terior of  the  steam  pipe  between  the  reducing  valve  and  the 
engine,   and   it   seemed   to   the   observer   that   the   pressure   ran 


Where  there  are  several  cables  to  be  jointed  in  the  same 
manhole  care  should  be  exercised  that  the  corresponding  in- 
coming and  outgoing  sections  are  spliced.  After  the  protectors 
have  been  placed  in  the  mouths  of  the  ducts  the  cables  should 
be  neatly  bound  and  stored  around  the  sides  of  the  manhole 
and  the  ends  brought  in  position  for  splicing.  Heat  should  be 
applied  to  the  outside  of  the  cable  to  aid  in  bending  it  since  this 
suffices  to  heat  the  insulation  as  well  as  the  lead  sheath,  so  that 
when  the  cable  is  bent  the  insulation  will  not  break  or  crack. 
When  bringing  the  ends  into  position  for  splicing  care  must 
be  exercised  that  the  ends  are  brought  into  such  position  that 
when  the  joint  is  finished  the  splice  will  come  between  the 
hangers,  or  whatever  supports  the  cable,  so  that  no  strain  will 
be  on  the  joint.  If  the  ends  of  the  cables  have  been  permittc?) 
to  lie  for  any  length  of  time  in  manholes  subjected  to  moisture. 
any  slight  imperfection  in  the  soldering  will  result  in  more  or 
less  moisture  finding  its  way  to  the  insulation.  A  moisture 
test  should,  therefore,  be  applied  before  the  ends  are  spliced. 
This  may  be  made  as  follows : 

The  end  of  the  cable  should  be  dipped  in  a  pan  of  hot  paraffin 
when,  if  moisture  is  present,  bubbles  will  appear.  The  end  of 
the  cable  should  next  be  cut  off  with  a  hack  saw  and  again 
dipped  in  hot  paraffin  when,  if  moisture  be  present,  bubbles 
will  again  appear.  If  moisture  still  is  evident  and  it  is  im- 
possible to  cut  away  any  more  of  the  cable,  heat  should  be 
applied  to  the  outside  of  the  cable. 

If  there  is  any  suspicion  of  gas  in  the  manhole  a  pan  should 
be  placed  under  the  cable  and  hot  paraffin  poured  on  the  cable. 
starting  at  the  duct  and  working  down  very  slowly  toward  the 


FIGS.    I,  2,  3  AND  4. — VARIOUS  STEPS  IN   MAK1.\G  A   SPLICE  IN  CABLE   WIRES. 


soiiieiiincs  too  high,  at  other  times  too  low;  that  instead  of 
holding  the  steam  at  an  even  pressure  in  the  engine  pipe,  the 
reducing  valve  allowed  the  pressure  to  fluctuate  quite  a  little. 
It  was  finally  decided  to  connect  a  recording  gauge  with  the 
steam  pipe  and  see  what  kind  of  record  that  instrument  would 
make.  This  was  done  and  the  vc'-y  first  paper  taken  out  of  the 
instrument  was  a  revelation  to  all  who  studied  it. 

While  the  engine  was  shut  down,  the  recording  gauge  regis- 
tered very  closely  to  120  lbs.,  at  which  the  reducing  valve  was 
supposed  to  be  adjusted.  But  as  soon  as  the  engine  was  started, 
and  the  pressure  reduced  in  the  steam  pipe,  something  happened. 
The  pressure  slowly  fell  until  it^eached  95  lbs.,  then  it  as  slowly 
rose  again  until  125  lbs.  was  indicated  upon  the  revolving  chart. 
This  fall  and  rise  of  pressure  was  not  sudden  or  abrupt. 
Instead,  it  was  slow  and  gradual,  and  after  the  rise  to  the 
maximum  pressure  stated,  it  slowly  fell  until  low-water  mark 
was  reached  again.  One  of  the  by-standers  expressed  himself 
very  much  to  the  point  when  he  said :  "It  looks  like  a  tide- 
chart.    There's  a  regular  ebb  and  flow." 

One  look  was  all  that  was  necessary,  when  the  chart  from  the 
recording  gauge  was  passed  around.  The  reducing  valve  was 
overhauled,  and  it  was  found  that  the  stem  had  become  bent  a 
very  little,  also  that  some  of  the  parts  had  worn,  making  close 
regulation  impossible.  The  proper  repairs  being  made,  the 
valve  was  replaced  and  the  steam  pressure  was  found  to  stay  at 
120  very  closely,  proving  that  th..-  trouble  was  caused  by  the 
sticking  of  several  parts  of  the  reducing  valve. 

ScRANTON,  Pa.  John  Scott. 


PRACTICAL     SPLICING     AND     TESTING     OF     LEAD-COVERED     TKLEPIIONK 
CABLES. 

Cables  arc  usually  left  by  the  pulling-in  crew  without  any 
reference  to  their  final  arrangement,  and  it  should  be  the 
jointer's  first  duty  to  inspect  the  cable  thoroughly  from  the 
edge  of  the  duct  to  the  sealed  end  in  order  to  ascertain  whether 
any  injury  has  been  done  the  cable  while  it  was  being  pulled  in 


end.  By  this  means  the  moisture  will  be  driven  out  at  the 
open  end,  the  pan  catching  the  drippings.  If  there  is  no  gas 
in  the  manhole  a  "blow-not"  may  be  used,  care  being  taken 
not  to  burn  holes  in  the  lead  sheathing.  If  the  cable  is  covered 
with  saturated  fiber  and  a  blow-pot  is  used,  a  steel  screen  must 
be  placed  between  the  latter  and  the  cable,  so  that  the  covering 
will  not  be  ignited.  Where  there  is  any  doubt  as  to  the  freedom 
from  moisture  a  careful  insulation  test  had  better  be  made  be- 
fore tJie  joint  is  made  up.  Both  ends  of  the  cable  should 
never  be  cut  before  making  sure  that  no  moisture  is  present 
in  the  other  end,  and  it  not  infrequently  happens  that  a  splice 
must  be  moved  because  of  moisture. 

Trouble  is  frequently  experienced  owing  to  the  presence  of 
gas  in  the  manhole,  and  precaution  should  always  be  exercised 
that  all  gas  has  been  removed  before  lowering  a  pan  of  hot 
paraffin  or  a  blow-pot  into  the  manhole.  This  is  best  done  by 
using  an  inverted  umbrella  made  especially  for  this  purpose. 
This  is  lowered  into  the  manhole  in  a  closed  condition,  then 
opened  and  suddenly  withdrawn.  The  opening  of  the  umbrella 
and  sudden  withdrawal  forces  out  the  gas.  Another  method 
which  is  widely  used  consists  of  placing  a  cloth  screen  abovo 
the  manhole  and  on  the  side  opposite  to  the  direction  from 
which  the  wind  is  blowing.  The  wind,  on  striking  the  screen, 
is  deflected  downward,  causing  an  eddy  which  forces  the  gas 
to  raise  from  the  manhole. 

In  preparing  the  cable  ends  a  circular  score  should  he  made 
in  the  lead  sheathing  two  feet  from  the  end  of  the  cable  and 
two  lengthwise  cuts  separated  about  H  in.  run  from  the 
circular  score  to  the  end  of  the  cable,  care  being  exercised  not 
to  cut  into  the  cable  insulation.  With  some  sharp-pointed  tool 
such  as  a  screw-driver  the  narrow  strip  of  lead  sheathio? 
should  be  pryed  up  until  a  pair  of  pliers  can  be  used;  then, 
with  the  latter  instrument,  the  strip  should  be  lifted  up  until 
it  reaches  the  circular  score.  It  should  then  be  bent  backward 
on  the  cable  and  given  a  gentle  tap  with  a  hammer  at  the  bend. 
It  may  then  be  bent  back  to  its  former  position,  when  it  wil' 
usually  break  off. 
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The  wire  should  now  be  cleared  of  the  rest  of  the  sheath 
in  a  similar  manner  and  twine  or  wicking  wound  around  the 
cable  at  the  point-  where  the  wires  emerge  from  the  sheathing. 
This  winding  should  extend  close  to  the  lead  sheathing  in  order 
to  prevent  the  paraffin  from  following  along  the  core  of  the 
cable.  The  paraffin  should  be  heated  to  about  212  degs.  F.,  and 
it  is  an  easy  matter  to  determine  whether  or  not  the  paraffin 
has  the  proper  temperature  by  inserting  a  piece  of  newspaper 
in  the  paraffin  when  boiling.  When  the  proper  temperature 
has  been  reached  the  paper  will  char.  Some  hot  paraffin  should 
be  poured  on  the  cable  when  the  lead  is  removed  in  "order  to 
stop  the  paper  insulation  from  unwinding  and  also  to  prevent 
moisture  from  getting  into  the  cable. 

In  making  the  splice  the  end  of  the  cable  should  be  opened 
by  bending  back  the  conductors  layer  by  layer  until  the  center 
pair  is  reached.  The  center  pair  from  one  cable  should  be 
brought  together  with  the  center  pair  of  the  other  cable,  as 
shown  in  Fig.  i,  and  a  paper  sleeve  slipped  over  one  wire.  The 
ends  of  both  wires  should  then  be  brought  down  and  twisted 
together,  as  shown  in  Fig.  2,  and  then  bent  back,  as  shown  in 
Fig.  3,  after  which  the  paper  sleeve  may  be  drawn  over   the 


FIC.    5. — CABLE   BEFORE    WF.M'I'IXC    IS    .-VPPLIED   OVER   THE   JOINTS. 

joint,  as  shown  in  Fig.  4.  When  the  joints  are  made  in  this 
manner  there  is  no  danger  of  the  paper  sleeve  working  away 
from  the  splice,  as  one  sleeve  holds  the  other  sleeve  in  place. 
.\11  of  the  other  conductors  should  be  treated  in  a  similar  man- 
ner, like  colored  insulated  wire  being  joined  to  like  colored 
insulated  wire  and  the  joints  being  broken  as  much  as  possible 
so  that  when  all  the  splices  are  made  the  combined  joint  will 
be  as  small  as  possible. 

After  all  the  joints  have  been  made  they  should  be  bunched 
together  and  boiled  with  hot  paraffin.  A  layer  of  strip  muslin 
one  inch  wide  should  then  be  bound  around  the  joints  as  tightly 
as  possible  and  saturated  with  hot  paraffin  so  as  to  eliminate 
moisture.  Tw'O  other  layers  similarly  treated  should  be  placed 
over  this  layer  of  muslin.  Fig.  S  shows  how  the  cable  will  look 
after  all  the  joints  have  been  made  and  before  the  wrappinn; 
has  been  put  on.  The  wrapping  of  twine  or  wicking  is  shown 
at  a.  The  pan  shown  under  the  joint  is  placed  there  for  the 
purpose  of  catching  the  drippings  of  paraffin  in  the  boiling- 
out  process. 

The  lead  sleeve  which  should  be  slipped  over  the  cable  before 
the  latter  is  opened  up  for  splicing  is  prepared  as  follows ; 
The  sleeves  vary  in  length  for  straight  joints  from  28  to  .V) 
ins.  and  in  diameter  from  2  to  ,1  ins.,  the  thickness  likewise 
varying  from  3/32  in.  to  %  in.,  depending  on  the  size  of  tlu- 
cable.  Both  ends  of  the  sleeve  should  be  scraped  inside  an  1 
out    for   a   distance  of   about   two   inches   and   the   surface   sri 


H<.     6. — LEAD    SLEEVE    tV    rt.ACE    CiS    rONVEfTED   TABLES. 

cleaned  smeared  with  mutton  tallow.  The  latter  material  is 
put  on  to  protect  the  cleansed  surface  from  tarnishing  by  con- 
tact with  air  or  by  contact  with  the  hands  of  the  operator,  and 
also  to  aid  in  making  the  wiped  joint.  The  sleeve  thus  pre- 
pared should  be  slipped  into  position  over  the  finished  joint  so 
that  an  equal  amount  of  sleeve  will  overlap  the  cable  sheathing 
at  both  ends.  The  sleeve  may  then  be  bcalcn  down  to  fit  the 
sheathing  by  a  dressing  tool :  the  place  on  the  sheathing  where 
the  joint  will  come  being  first  brightened  and  then  smeared 
with  tallow.     A  plumber's  joint  should  then  be  wiped  on  each 


end,  as  shown  by  Fig.  6,  by  a  man  experienced  in  making  such 
joints.  If  properly  made  bright  spots  will  appear  in  the  joint 
after  it  has  cooled  off. 

All  the  cable  sheathing  entering  the  manhole  should  be 
bonded  together  by  means  of  a  copper  wire  to  insure  that  all 
the  cable  sheaths  are  at  an  equal  potential,  and  also  that  what 
ever  bonds  are  run  for  the  protection  of  one  sheath  will  afford 


IIG.    7. — lXSUL.\TIOX    TEST. 

protection  for  all.  The  lead  should  be  scraped  where  the  bond 
is  to  be  made  and  a  Xo.  10  or  larger  copper  wire  wound  around 
each  sheath  and  securely  soldered  to  all. 

Fig.  7  shows  an  insulation  test  diagram.  A  and  C  are  the 
ends  of  the  cable  wire  under  test ;  B  and  D  are  wires  connected 
to  the  battery.  In  arranging  the  cable  ends  for  the  test  the 
insulation  is  removed  from  all  the  wires  and  the  wire  B  is 
bound  around  the  lead  sheathing  and  also  around  the  wires 
shown  at  E.  The  wires  are  carefully  separated  from  each 
other  and  from  the  sheathing.  After  the  connections  have  been 
made  as  shown,  rapid  taps  are  made  with  the  wire  A  on  the 
binding  post  G  of  the  telephone  receiver.  The  first  tap  will 
•produce  in  the  receiver  a  distinct  click;  if  the  cable  is  very 
long  a  second  faint  click  may  possibly  be  detected.  If  the 
wire  under  test  is  well  insulated  no  further  sound  will  be  heard 
in  the  receiver,  but  if  the  wire  under  test  is  crossed  with  any 
other  wire  in  the  cable,  or  with  the  sheathing,  each  tap  will 
he  followed  by  a  clear  click.  If  there  is  moisture  in  the  cable 
causing  a  partial  connection,  clicking  sounds  will  be  heard  the 
loudness  of  which  will  depend  upon  the  amount  of  moisture 
present.  All  of  the  wires  in  the  cable  should  be  tested  and  if 
any  trouble  is  found  it  is  best  to  carefully  inspect  the  exposed 
ends  to  make  certain  that  they  are  clear  of  each  other  and 
from  the  sheathing. 

In  testing  for  broken  wires  the  connections  are  made,  as 
shown  in  Fig.  8.     All  of  the  insulation  is  removed   from  the 


A. 


ETC.  8. — rOXTINTITV  TEST. 

/-"  end  of  the  cable  wires  and  a  wire  wrapped  around  the  ends 
as  shown,  the  other  end  of  the  wire  being  connected  to  one  side 
of  the  battery.  The  wire  K  runs  from  the  opposite  side  of  the 
battery  to  a  signal  bell  and  the  wire  from  the  other  terminal 
of  the  bell  runs  to  the  /  end  of  the  cable,  where  the  wires  are 
carefully  separated  from  each  other  and  from  the  sheathing. 
In  testing,  each  wire  is  touched  in  turn,  aii4  if  the  bell  does 
not  ring  it  indicates  that  the  wire  which  is  being  touched  is 
broken. 

For  aerial  work  the  cables  are  spliced  in  the  same  manner 
as  for  underground  work  only  that  a  stage  or  platform  must 
be  erected  at  the  splice,  and  a  blanket  spread  over  the  joint 
li>  keep  out  wind  and  moisture.  In  splicing  subaqueous  cables 
the  armor  wires  should  be  bent  back  on  the  cable  and  tied 
in  this  position  until  the  joint  is  completed.  After  placing  a 
wrapper  of  jute  over  and  around  the  joint,  the  wires  may  be 
placed  in  such  manner  that  they  will  interlace  with  those  of 
the  other  end.  They  may  then  be  bound  down  closely  by 
means  of  steel  wire  wound  closely  around  the  joint  for  the 
entire  length  of  the  splice.  The  joint  is  then  washed  with 
soldering  acid  and  the  wrappings  soldered  together  carefully, 
preferably  with   the  aid  of  a   wipitiK  cloth. 

Dfi.fTH.  Minn.  (1    1"    Di-briiel. 
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QUESTIONS  AND  ANSWERS. 


the   composition   of   an   .illoy    that   will   melt  at   about 
S.   R.   S. 


(-an  you   gtvc  i 
11c   degrees  Fahr 

D'Arcets'  alloy  with  mercury  is  said  to  melt  at  a  temperature 
of  113  degs.  F.  Its  composition  (parts  by  weight)  is  as  fol- 
lows :  Hismuth,  50  parts ;  lead,  25  parts  ;  tin,  25  parts,  and  mer- 
cury, 250  parts. 

The  commutator  of  a  motor  has  two  small  holes  in  the  mica  segments, 
whick  give  considerable  trouble.  We  have  tried  resin,  sulphur,  cement 
and    shellac    without    success.      Can    you    suggest   some    other    substance? 

W.  J.   L, 

Use  a  mixture  of  powdered  mica  and  shellac  or  some  insu- 
lating varnish.  This  should  only  be  used  as  a  temporary  ex- 
pedient until  new  mica  sheets  can  be  substituted. 

A  generator  running  at  250  r.p.m.  will  generate  no  volts.  What  must 
be  the  r.p.m.  if  a  potential  of  140  volts  is  desired,  the  conditions  remain- 
ing unchanged?  J-  C, 

If  the  machine  is  separately  excited  with  a  constant  field, 
the  r.  p.  m."  must  be  (250  X  140)  -^  110  =  318.  If  the  machine 
is  self-excited  (direct-current)  the  field  strength  will  be  some- 
what increased  at  140  volts,  so  that  the  speed  will  be  somewhat 
less  than  318. 

Can  alternating-current  motors  designed  for  6o-cycle  circuits  be  oper- 
ated on  so-cycle  circuits?  J-   N.    K- 

Yes.  The  speed  will  be  reduced  somewhat,  but  the  per- 
missible output  would  be  practically  the  same.  The  iron  losses 
wbuld  be  greater,  so  that  the  efficiency  would  probably  be 
lessened.  See  article  on  ".'\bnormal  Operating  Conditions  of 
Electrical  Apparatus,"  by  K.  E.  Buchenberg  in  the  October, 
1906,  issue. 

We  have  a  belt-driven  alternator  which  we  wish  to  run  in  exact 
synchronism  with  another;  but  we  have  been  unable  to  get  just  the 
proper  speed,  the  speed  of  one  machine  being  a  trifle  too  small.  Can 
jou  suggest  a  method  by  which  we  can  bring  this  machine  up  to  the 
proper   speed  ?  •  _  G.    \V . 

Glue  thin  canvas  or  strong  manila  paper  onto  the  driving 
wheel  to  which  the  slower  alternator  is  belted  until  the  exact 
spc€d  is  obtained.  The  glue  should  be  applied  thin  and  quite 
hot,  and  the  material  should  be  pressed  firmly  down  upon  the 
pulley.  By  this  means,  the  diameter  of  the  pulley  may  be  in- 
creased to  that  necessary  to  give  the  proper  speed. 

Is  it  possible  to  obtain  both  alternating  and  direct  current  from  a 
bipolar  direct-current  generator?  If  so,  how  can  it  be  done,  and  what 
will  be  the  frequency  of  the  alternating  current?  A.  C.  E. 

A  bipolar  direct-current  generator  may  be  caused  to  deliver 
alternating  current  by  connecting  a  pair  of  insulated  metal 
collector  rings  permanently  to  two  commutator  bars  diametri- 
cally opposite  each  other,  and  by  keeping  these  rings  in  con- 
tinuous connection  with  an  outside  circuit  by  means  of  a  pair 
of  brushes  separate  and  distinct  from  the  direct-current  brushes. 
The  frequency  of  the  alternating  current  in  cycles  per  second 
will  be  equal  to  the  revolutions  per  second  of  the  armature. 

How  can  the  presence  of  water  be  detected  in  transformer  oil.  and  if 
1  itscnt.  how  can  it  be  easily  removed?  W.  T.   S. 

If  water  be  present,  it  will  be  found  at  the  bottom  of  the  tank 
owing  to  it^  higher  specffic  gravity.  Therefore,  pour  a  quan- 
tity of  oil,  taken  from  the  bottom  of  the  tank,  in  a  bottle  and 
after  heating  some  crystals  of  copper  sulphate  until  they  dis- 
integrate into  a  white  powder,  pour  the  powder  into  the  bottle 
containing  the  sample  of  oil.  If  the  copper  sulphate  powder  re- 
sumes its  original  blue  color,  or  takes  on  a  bluish  tinge,  water 
is  present.  There  are  many  ways  of  getting  rid  of  this  water. 
The  simplest  method  that  we  know  of  was  described  by  R,  B. 
Treat  in  the  March  number. 

Kindly  inform  me  what  modern  methods  are  used  for  ventilating  molor 
and  generator  armatures.  .  E.  S.   A.,  Jr. 

The  armatures  may  be  designed  with  large  radiating  surfaces 
so  that  the  heat  is  rapidly  dissipated.  Ample  duct  space  may 
be  provided,  and  this  may  be  supplemented  by  fan-blade  pro- 
jections which  force  a  current  of  air  through  the  ducts  and 
afmature  wires  when  the  dynamo  is  in  operation.  The  tendency 
now  is  to  equip  the  rotating  member  with  large  outwardly  ex- 


tending blades  and  to  provide  numerous  ducts  within  the  rotat- 
ing and  stationary  cores  so  that  motors  of  a  given  size  can 
carry  continuously  larger  loads  than  heretofore;  the  load  on 
machines  being  largely  limited  by  the  facilities  for  cooling  pro- 
vided. Sometimes  motors  and  generators  are  placed  over  open- 
ings in  air-blast  chambers  used  for  cooling  transformers  or 
over  openings  which  naturally  cause  a  draft  of  air  to  pass 
through  the  machine  from  below. 

In  a  local  central  station  a  rotary  converter  has  some  sort  of  a  device 
attached  to  the  bearings,  by  means  of  which  a  lamp  is  lighted,  it  would 
seem  about  every  revolution.     What  is  the  device,  and  what  is  its  object- 

H.  B. 

The  device  is  doubtless  a  magnetic  oscillator.  A  mag- 
net is  mounted  upon  one  of  the  bearing  housings  in 
such  manner  as  to  attract  the  end  of  the  shaft.  When  the 
circuit  is  closed,  the  magnet  draws  the  shaft  towards  it,  and 
when  the  circuit  opens  the  armature  tends  to  resume  its  normal 
position,  which  is  usually  determined  by  the  leveling  of  the 
converter.  The  magnet  has  in  series  with  it  a  make  and  break 
device  called  an  interrupter,  which  is  controlled  by  a  dashpot  to 
secure  the  proper  frequency  of  action.  The  lamp  may  be  used 
as  a  signal  to  indicate  from  a  distance  that  the  device  is  in 
working  order,  or  it  may  be  used  as  a  resistance.  The  object 
of  such  a  device  is  to  produce  periodic  motion  parallel  to  the 
shaft  so  as  to  offset  the  tendency  of  the  armature  to  run  in 
one  position  and  thus  to  cause  the  brushes  to  wear  the  commu- 
tator and  collector  in  grooves,  and  not  give  that  smooth,  even 
surface  which  is  conducive  to  sparkless  operation.  The  bear- 
ings also  do  not  work  under  the  most  favorable  conditions 
where  the  shaft  has  no  lengthwise  motion. 

Can  you  give  a  physical  explanation  of  the  quantity  L,  the  coefficient  of 
self-induction?  One  frequently  sees  the  statement  "energy  is  stored  in 
an  induction  coil."     Please  explain  just  what  is  meant  by  this  statement. 

J.  S. 

The  coefficient  of  self-induction  of  a  coil  which  is  designated 
by  the  letter  L,  is  expressc'd  in  henrys.  It  is  equal  numerically 
to  the  counter  e.  m.  f.  in  volts  produced  in  the  coil  by  the 
changing  flux,  when  the  current  changes  at  the  rate  of  i 
ampere  per  second.  If  in  the  accompanying  illustration  the 
current  changes  at  the  rate  of   I   ampere  per  second,  and  the 


jt^e^  sffo^rtaf 


flux  varies  at  such  a  rate  that  the  counter  e.  m.  f.  is  10  volts, 
then  the  coefficient  of  self-induction,  L,  is  10  henrys.  In  order 
to  find  the  value  of  the  stored  energy,  consider  the  conditions 
at  the  end  of  100  seconds.  The  current  will  be  100  amperes 
.nid  tho  c.  m.  f.  will  be  10  volts.  The  final  power  will 
be  10  X  100  =  1000  watts.  The  power  initially  was  o  watts 
and  it  increased  i^niformly  throughout  the  100  seconds;  hence 
the  average  power  was  500  watts.  The  total  energy  is  equal 
to  the  product  of  the  average  power  and  the  total  time.  There- 
fore, the  stored  energy  is  500  X  100  =  50.000  watt-seconds. 
Assuming  a  general  case,  and  letting  the  current  change  at  the 
rate  of  a  amperes  per  second,  then  the  time  to  reach  a  value 
of  /  amperes  will  be  (i  -^  a)  seconds.  The  continuous  e.  m.  f. 
will  be  La  volts.  The  final  value  of  power  will  be  ILa  watts; 
the  average  power  having  been  (ILa) -^  2  watts.  The  total 
energy  for  the  time  (/  -5-  a)  seconds  will  be  (ILa  -*-  2) 
(/-H(i)  z=LP-^2  watt-seconds.  This  energy  is  stored  in  the 
magnetic  field  and  not  in  the  coil.  The  latter  serves  merely 
as  a  means  for  transferring  the  energy  from  the  supply  system 
to  the  magnetic  field.  The  same  value  of  magnetic  field  repre- 
sents the  same  amount  of  stored  energy  independent  of  the  coil 
which  may  have  been  used  in  producing  the  field  or  of  the 
lime  consumed  in  building  up  the  flux. 
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CENTRAL    STATION    SALE    OF    CURRENT. 


A   Central   Operating  Organization. 


By  Cakmelita  Beckwith. 

The  advantages  of  a  central  production  and  marketing  man- 
agement for  scattered  properties,  manufacturing  the  same  or 
similar  commodities,  are  now  thoroughly  established.  That 
electricity  and  gas  are  to  be  dealt  with  much  as  if  they  were 
popular  commodities  perfectly  tangible  and  material  in  nature 
has  also  been  understood  fairly  well  for  some  time.  Still  the 
coupling  together  of  these  principles  and  conditions  to  make 
the  basis  of  a  widespread  and  successful  business  is  a  develop- 
ment of  recent  years  and  one  not  even  now  generally  under- 


HOW  TO   IRON 
WITHOUT  A  FIRE 

The  Electric  "Light"  in  your 
house  can  easily  be  used  to  heat 
the  latest  electric  flatiron: 

All  you  have  to  do  is  to  turn 
the  switch,  once  the  cord  attached 
to  the  iron  is  in  place. 

Then  the  iron  quickly  heats  up, 
and  stays  hot  as  long  as  you  want 
It  to.  You  don't  have  to  change 
irons  or  "put  up"  with  a  hot  stove 
in  the  room — nor  do  you  have  fo 
wear  a  path  in  the  floor  travelling 
between  the  stove  and  the  iron- 
■  ng  board. 

Ironing  day  will  never  be  a 
pleasure;  but  the  drudgery  of  if» 
has  been  done  away  with  where 
the  new  electric  Ratiron  is  being 
used  in  thousands  of  homes 
throughout  the  country. 

The  latot  cltctnc  flaliron,  now  to  be 
had.  if  lower  iti  cott  than  ever  before  to 
our  ci^Etoniers.  who  will  be  sdpplied  ihii 
month  at  the  wholesale  price  to  aid  their 
introduction  in  Wilke^Barre. 

No  ordera  received  except  from  our 
regular  customers. 

These  irons  retail  at  I3  90  each.  But 
one  will  be  deliTCred  to  any  home  in 
Willco-Batre  on    ;o  day',  free  trial. 

If  you  do  not  like  it  after  trying  it  for 
one  month,  tend  it  back  at  our  ezpenic 
and  do  not  consider  yourself  under  any 
obligations. 

We  shall  at  lean  And  pleasure  in  the 
thought  that  we  have  saved  you  four  days 
of  extreme  dit*omforl  during  August- 

Wilkes-Barre  Gas  and  Electric  Co. 

>7  N«v1h  M«»i   *.|r«i.  j,^  f>fc«o«  *a,  R 


The  engineering  operation  of  the  plant  proper  is  but  one  aspect. 
Besides  there  are  the  auditing  and  accounting,  the  statistical, 
the  purchasing,  the  legal  and  the  business  getting  aspects,  all 
under  the  direct  influence  of  the  central  organization.  Prob- 
ably the  business  getting  end  demands,  more  than  any  other, 
the  existence  of  a  central  operating  management.  It  is  very 
nearly  the  most  important  and  is  certainly  at  the  same  time 
the  least  systematized  and  least  understood  in  general  of  all 
the  departments  of  the  electric  power,  lighting  and  railway  and 
gas  business. 

The  production  of  electricity  or  gas  under  any  given  set  of 
conditions  does  not  vary  widely.  Ways  and  means  for  securing 
and  holding  customers  are  extremely  varied,  and  yet  there  is 
always  one  best  way  to  meet  any  given  situation.  That  way 
can  generally  be  discerned  at  any  early  stage  by  the  highest 
business  getting  talent,  but  less  talent  may  expend  endless  time 
and  money  discovering  it.  The  central  organization  can  afford 
to  engage  this  best  talent,  and  through  the  central  organization 


WHAT'S  IN  A  PIE? 

Oh  various  things.  But  every  pie,  whether 
It's  pumpkin,  mince,  appifi,  coct^anut,  lemon 
or  any  other  kind,  cooks  best  looks  beat  and 
tastes  best  when  baketi  in  tHc  oven  of  a 

Cas  Range 

A  concentrated  heat  Is  an  economical 
heat.  In  a  Cas  Range  Oven,  an  entire  din- 
ner may  be  prepared  at  one  time.  This  is 
a  great  advantage  in  hot  weather,  for  it  does 
away  with  all  superfluous  heat  that  makes 
the  house  so  uncomfortable  on  hot  days. 
Order  your  range  now.  There  Is  no  timo 
like  the  present. 

The  Giiizens  Gas  Light  Go. 

United  Phone  Elks'    Building 


ADVERTISEMKNTS     USED    AT     Wir.KES-BARRE,     PA 


Stood  except  to  the  direct  participants.  The  centralized  oper- 
ating organization  handling  many  entirely  independent  electric 
and  gas  properties  in  separate  territories  is  well  exemplified  by 
the  operating  department  of  J.  G.  White  &  Company. 

As  the  question  of  consolidation  does  not  enter,  the  advan- 
tages to  associates  are  those  eminently  fair  ones  derived  from 
what  is  in  reality  a  clearing  house  for  the  multifarious  experi- 
ences of  many  large  production  and  selling  companies  dealing 
with  a  comparatively  new  product;  a  clearing  house  of  experi- 
ence managed  by  the  best  talent  in  the  country  for  the  opera- 
tion of  public  service  properties.  The  fact  that  the  business  in 
which  all  are  engaged  is  developing  so  rapidly  and  yet  is  fur- 
ther from  complete  standardization  than  any  other  extensive 
Im.sincss  makes  the  form  of  association  particularly  valuable. 
Each  company  not  only  learns  the  experience  of  all  the  others, 
but  receives  its  lessons  formulated  to  meet  its  own  particular 
needs  by  mentors  of  wide  reputation. 

In  every   feature  of  the  business  the  influence  is   exercised. 


its  high  grade  service  is  made  available  to  companies  who  could 
not  otherwise  aflFord  it. 

The  leading  operating  organizations  of  the  country  are  dis- 
tinguished not  only  for  excellence  of  personnel,  but  for  their 
organic  simplicity.  The  head  of  the  operating  department  of 
J.  G.  White  &  Company  is  a  vice-president  of  the  firm.  Next 
in  rank  is  the  operating  manager,  and  und^r  him  are  the  rail- 
way manager,  gas  manager,  the  electric  lighting  engineer,  opcr 
ating  auditor,  operating  counsel  and  publicity  manager. 

The  vice-president  in  charge  attends  principally  to  the  finan 
cial  affairs  of  operated  companies  and  of  the  central  organiza- 
tion ;  but  all  operating  policies  regularly  in  vogue  or  drawn  up 
to  meet  special  problems  are  subject  to  his  approval.  Thv' 
operating  manager  supervises  all  details  of  operation  and  plan* 
for  the  improvement  thereof.  He  is  practically  the  head  of  tho 
operating  administration  proper.  To  each  of  the  three  technical 
specialists  all  questions  in  their  respective  fields  are  referretl 
for   investigation   and   report.     The  gas  manager   is   a  leadin« 
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authority  in  the  construction  and  operation  of  gas  plants  and 
practically  manages  all  the  gas  plants  operated  by  the  company. 
The  railway  manager  administers  the  policies  for  electric  rail- 
way operation  on  the  various  properties,  and  the  electric  light- 
ing engineer  looks  after  matters  of  electric  lighting  and  power 
and  high  tension  transmission.  At  the  command  of  these  three 
technical  heads,  for  the  details  of  matters  of  engineering  con- 
struction or  reconstruction,  there  are  the  extensive  facilities  of 
;he  construction  and  engineering  departments  maintained  by  the 
company. 

A  sub-department  very  essential  to  the  effective  carrying  out 
of  the  operating  routine  is  the  statistical  division.  At  the  end  of 
each  month  there  is  prepared  a  complete  compaj-ative  statement  of 
the  vital  operating  figures  and  ratios  on  all  the  properties,  and 
this  statement  is  sent  to  the  resident  managers.  In  addition  there 
is  sent  to  each  manager  at  the  same  time  a  special  letter  from 
the  operating  heads  pointing  out  in  what  respect  his  particular 
administration  is  defective  as  compared  with  others  and  the 
reasons  for  inefficiency.  These  letters  are  in  the  form  of  rec- 
ommendations, not  orders.  The  aim  is  to  maintain  the  ultimate 
responsibility  of  the  resident  managers  for  the  successful 
operation  of  tlicir  properties  and  to  aid  thc-ni  with  constructive 
criticism  and  a  general  consulting  service.  Normally  they  are 
free  to  take  what  advantage  of  it  their  own  judgment  dictates, 
and  only  when  there  is  a  really  unwise  divergence  from  the 
approved  operating  practice  of  the  day  does  the  central  office 
interfere  absolutely.  It  is  hardly  necessary  to  point  out  how 
this  system  tends  constantly  toward  the  elimination  of  faulty 
practices  and  the  establislniient  of  a  uniform  regime  made  up 
of  the  best  methods  evolved  by  experience  on  all  the  properties 
operated. 

This  same  theory  works  out  effectively  in  handling  the  ac- 
counting and  business  getting  as  well  as  in  the  management  of 
the  strictly  cnginocring  features.  The  op'-raling  auditor  pre- 
pares all  operating  statements  for  owners  of  the  respective 
properties,  but  his  most  reliable  work,  in  which  he  is  aided  by 
traveling  auditors,  lies  in  systematizing  methods  of  accounting 
and  bookkeeping  so  that  all  unnecessary  duplication  and  repe- 
tition or  other  waste  of  time  or  money  .ire  done  auay  with 
The  variety  of  conditions  experienced  by  the  accounting  head 
in  handling  a  great  many  scattered  properties  enables  him  to 
evolve  short  cuts  in  routine  applicable  in  general  to  all  properties 
that  could  not  be  developed  in  the  operation  of  one  property. 

The  department  of  business  getting,  because  of  the  infinite 
possibilities  of  its  work  and  the  fact  that  many  new  ones  are 
being  discovered  constantly,  is  to-day  probably  the  field  of  the 
most  interesting  developments  in  this  great  task  of  managing 
grouped  public  service  properties.  The  publicity  manager  su- 
pervises divisions  of  business  getting  which  are  separately  or- 
ganized, one  in  the  resident  management  of  each  property. 
They  all  work  tmdcr  directions  from  headquarters,  and  these 
directions  are  based  upon  the  publicity  manager's  general  ex- 
perience, his  experience  afforded  in  all  the  properties  imme- 
diately in  hand  and  the  consulting  service  of  an  eminent  ad- 
vertising authority. 

The  problems  to  be  met  in  the  business  getting  end  are  the 
most  varied  in  the  whole  propaganda  and  call  for  the  incessant 
attention  of  the  best  business  getting  brains  at  headquarters 
directing  the  men  on  the  ground  and  supplying  them,  not  only 
with  working  ideas,  but  where  necessary  with  full  plans  of 
business  getting  campaigns  and  the  printed  matter  for  carrying 
them  out.  It  is  safe  to  say  that  nearly  every  local  physical  in- 
fluence in  each  plant  that  shapes  the  internal  economy  of 
operation  is  felt  also  in  the  external  economy  or  business  get 
ting,  but  more  potent  still  in  the  business  getting  prospect  is 
what  may  be  termed  the  human  element.  Communities  in  the 
composite  vary  infinitely  more  than  the  physical  conditions  that 
govern  the  operation  of  plant.  In  each  territory  the  business 
getting  campaigns  conducted  through  the  mails  are  individual- 
ized to  meet  not  only  peculiarities  of  physical  environment,  but 
tlie  peculiarities  of  the  residents  themselves  as  determined  by 
careful  preliminary  study.  Then  there  are  the  peculiarities  of 
individual  consumers  or  "prospects"  that  can  be  dealt  with  only 


by  personal  representation  and  correspondence  on  the  part  of 
skillful  salesmen. 

Plainly  the  business  getting  directorship  at  the  head  office, 
with  intimate  knowledge  of  the  experience  encountered  in  op- 
eration all  over  the  country  and  under  all  sorts  of  conditions, 
has  as  good  an  equipment  as  can  possibly  be  achieved  for  de- 
vising new  plans  to  meet  new  conditions  and  improving  old 
plans  to  deal  with  conditions  already  analyzed.  The  assistance 
of  an  outside  consulting  authority,  however,  is  found  almost 
invaluable.  From  this  source  comes  much  of  the  copy  used 
and  all  the  special  printed  matter  incorporating  the  latest  ideas 
for  interesting  and  holding  the  people.  Some  of  the  most 
telling  advertisemems  recently  issued  by  J.  G.  White  &  Com- 
pany in  building  up  the  business  of  a  property  is  reproduced 
with  this  article. 

Altogether  the  operation  of  central  stations  in  groups  is  a 
proven  success  and  interesting  testimony  to  that  effect  is  avail- 
able not  only  in  the  operating  field,  but  in  the  banking  business. 
Large  banking  houses  are  coming  to  depend  on  these  centra! 
operating  organizations  more  and  more  for  the  management  of 
properties  of  which  they  hold  the  securities  and  upon  the  earn- 
ing powers  of  which  their  income  depends. 

Recently  a  leading  .-Vmerican  banking  house  issued  to  its  di  — 
trict  managers  and  salesmen  a  folder  of  instruction  for  mar- 
keting the  securities  of  a  certain  large  property,  the  organiza- 
tion of  whicli  under  a  central  operating  management  has  at- 
tracted much  attention  in  financial  circles  during  the  present 
year.  From  this  folder  the  final  paragraph  is  quoted  a* 
follows : 

■■.As  an  example  of  what  may  be  accomplished  in  this  direc- 
tion, a  case  may  be  cited  of  an  electric  lighting  and  power 
properly,  the  management  of  which  was  recently  assumed  by 
the  operating  department  of  J.  G.  White  &  Company.  This 
property  had  been  running  behind  for  several  years.  Within 
a  few  months  it  was  earning  a  substantial  surplus,  the  ratio 
of  operating  expenses  to  gross  earnings  was  reduced  about  30 
per  cent  and  the  gross  earnings  showed  an  increase  over  cor- 
responding months  of  the  previous  year  of  nearly  40  per  cent." 


New-Business  Campaign  in  Towns  of  From 
3000  to  20,000  People. 

Mr.  R.  W.  Hemphill,  Jr.,  of  Ann  .Arbor,  gave  an  interesting 
talk  on  this  subject  at  the  Michigan  Electric  Association  con- 
vention, Aug.  22.  outlining  the  methods  used  by  his  company, 
the  Washtenaw  Light  &  Power  Company,  which  gives  service 
in  Ypsilanti,  Ann  .\rbor  and  neighboring  village*.  One  of  the 
most  important  points  is  the  character  or  standing  of  the  man- 
ager or  superintendent  in  the  community  in  which  he  lives. 
Public  utility  corporations  depend  much  on  the  confidence  the^ 
public  has  in  the  man  who  is  in  charge  of  the  business;  his 
social  standing,  his  business  standing  and  the  part  he  plays  in 
his  community.  Every  citizen  owes  a  duty  to  his  family  or  to 
those  depending  upon  him,  and  also  a  large  duty  as  a  citizen. 
Public  utility  inanagcrs  are  not  commonly  elected  to  political 
office.  .\t  the  same  time  in  every  community  there  are  posi- 
tions and  different  commissions  in  connection  with  the  munici- 
pal government  he  is  able  to  fill,  and  it  should  be  the  duty  of 
every  man  in  a  position  of  this  kind  to  play  his  part  and  do  his 
work  in  connection  with  different  enterprises. 

The  office  of  the  corporation  should  be  centrally  located  and 
the  business  should  be  conducted  with  very  high  efficiency : 
that  is,  the  public  should  be  able  to  transact  business  with  the 
least  discomfort  and  inconvenience.  The  office  should  have  dis- 
play windows  and  exhibition  rooms.  The  displays  should  be 
changed  once  a  month  or  so.  to  keep  up  interest  in  them.  The 
company  with  which  Mr.  Hemphill  is  connected  displays  fan« 
one  month,  lamps  and  glassware  another,  heaters  another, 
thus  making  a  distinct  exhibition  in  each  line.  In  the  exhibition 
rooms  there  are  connected  all  articles  that  the  company  adver- 
tises.    Motors  and  flat  irons  are  connected  up  ready  to  run.     In 
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cold  vvcatlier  011  payment  days,  coffee  percolators  are  kept  in 
operation,  so  the  ladies  who  come  to  the  office  are  served  with 
a  cup  of  coffee  and  various  eatables.  Such  attention  makes  a 
pleasant  impression.  Last  spring  his  company  sent  out  two 
men  in  a  house  to  house  canvass.  If  electric  service  is  being 
employed  in  the  house  the  representative  would  say  that  he 
just  called  to  see  if  everything  was  satisfactory.  This  atten- 
tion creates  a  pleasant  feeling  between  the  customers  and  the 
company.  If  electric  service  is  not  used  he  puts  in  a  word  or 
two  about  some  neighbor  who  has  it  and  is  satisfied"  with  it. 
The  representative  makes  a  record  on  an  index  system  having 
a  card  for  each  resident  in  the  town,  stating  concisely  what 
electric  equipment  is  in  the  house  and  such  remarks  as  the 
solicitor  is  able  to  secure.  The  representatives  visited  3000 
residences  in  six  weeks.  From  the  data  thus  gathered,  cards 
were  arranged  by  streets,  and  the  company  knows  how  many 
houses  are  using  gas,  kerosene  and  electricity.  The  number 
of  kerosene  lamps  is  surprising.  In  a  ci'.y  of  3100  liouses  with 
a  very  efficient  gas  company  of  50  years'  standing  and  an  elec- 
tric company  doing  business  for  12  years,  there  are  850  homes 
using  electric,  1400  gas  and  300  using  kerosene  lamps. 

The  company  enters  into  a  yearly  contract  with  each  daily 
paper  for  advertising  for  an  amount  not  more  than  that  paid 
bj'  the  printing  company  for  motor  service  and  light.  Mail  ad- 
vertising is  used  for  gas,  and  some  bulletins  are  also  sent  to 
the  company's  electric  customers.  A  visit  is  made  to  each  busi- 
ness man  periodically  by  a  solicitor,  and  as  each  month  passes 
many  gas  arcs  are  superseded  by  electric  lamps.  The  company 
during  this  spring,  in  a  town  of  8000  population,  obtained  an 
increase  of  from  40  to  48  per  cent  each  month,  compared  with 
the  corresponding  luonth  of  the  year  before.  In  another  town 
an  increase  of  38  per  cent  was  obtained.  In  any  town  in  Michi- 
gan at  least  25  per  cent  increase  can  be  made  by  a  systematic 
business-getting  campaign. 


A    Franchise    Campaign   at   Grand     Rapids, 
Mich. 


]'>y  Lkwis  W.  Bailey. 

A  unique  campaign  of  education  is  being  conducted  in  Grand 
Rapids,  Mich.,  by  the  Grand  Rapids-Muskegon  Power  Com- 
pany, and  it  should  prove  most  effective. 

The  company  has  just  completed  its  second  dam  at  Croton 
on  the  Muskegon  River,   17  miles  below  the  first  dam,  known 


Croton,  a  distance  of  35  miles.  In  each  case  the  company  char 
tered  a  special  train  of  the  Pere  Marquette  Railroad  Company. 
The  first  excursion  carried  city  officials  and  some  of  their 
friends ;  the  second  carried  merchants  of  the  city,  and  the 
third  the  manufacturers.  In  each  case  there  were  about  250  in 
the  party.  The  start  was  made  from  the  city  in  time  to  permit 
of  a  short  look  around  at  the  dam  and  power  house  before  din- 
ner. En  route  plenty  of  cigars  were  provided  to  keep  the  crowd 
good  natured,  and  local  manager  H.  W.  Hillman,  general 
manager  George  Erwin  and  vice-president  Foote  and  others  of 
the  company  saw  to  it  in  person  that  each  of  the  crowd  was  well 
cared  for.  Just  before  the  company's  property  was  reached 
the  officials  of  the  company  distributed  cards  bearing  the  fol- 
lowing information : 

"Croton  Dam  foundation  about  3000  oak  piles  and  two  rows 
heavy  interlocking  steel  sheet  piling,  30  ft.  to  36  ft.  long,  driven 
6  ft.  below  the  bed  of  the  river.  Concrete  piers,  42  ft.  high. 
Concrete  apron  extends  20Q  ft.  below  dam,  4>4  ft.  to  2J-2  ft. 
thick,  heavily  reinforced  with  steel.  Eight  steel  flood  gates  13 
ft.  X  20  ft.  each.  Bear  trap,  40  ft.  long.  Power  house  build- 
ing, fireproof ;  protected  from  backwater  by  heavy  concrete 
walls.  All  concrete  work  heavily  reinforced  with  steel.  Thirty 
thousand  barrels  cement  and  1250  tons  steel  used  in  construc- 
tion work.  Concrete  core  wall  about  300  ft.  long  and  42  ft. 
high  set  on  a  foundation  of  interlocking  steel  sheet  piling  driven 
30  ft.  to  36  ft.  ^elow  bed  of  river.  Two  generators  that  will  de- 
velop 7000  horse-power  each.  Wheel  shafts  12-in.  steel,  no  ft. 
long,  8  waterwheels  on  each.  Current  at  generator  6600  volts. 
Will  be  transformed  to  100,000  volts.  Pond  1600  acres,  9  miles 
long." 

After  viewing  the  plant,  the  visitors  were  invited  to  the  com- 
pany's house  where  on  the  lawn  tables  were  spread  under  a 
.great  canopy  and  the  entire  party  was  seated  at  once.  .\ 
farmer  dinner  was  served  that  would  make  glad  the  heart  of  any 
man  with  a  healthy  stomach,  .^fter  dmner  the  party  broke  up 
to  pursue  its  own  pleasures.  Baseball  games  were  organized, 
some  returned  to  the  power  house  to  examine  the  plant  more 
closely;  others,  with  whom  the  officials  desired  to  talk,  lent  a 
willing  ear  in  such  surroundings,  while  small  parties  were 
made  up  for  launch  rides  on  the  company's  lake  in  the  com- 
pany's launch,  which  makes  16  miles  an  hour.  The  departure 
each  day  was  made  in  time  to  get  the  crowds  home  for  6  o'clock 
dinner. 

These  excursions  were  supplemented  by  six-column  reports  in 
the  local  papers  written  by  the  company's  press  agent  and 
illustrated  by  cuts  and  maps.    The  leading  local  papers  are  also 
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as  the  Rogers  Dam.  It  now  has  one  line  to  Grand  Rapids  and 
Muskegon  at  70,000  volts  and  is  erecting  a  second  line,  which 
will  operate  at  ioo,fKX)  volts. 

The  company  is  seeking  a  franchise  in  Grand  Rapids  and  has 
agreed  with  the  City  Council  on  power  and  lighting  rates  far 
below  those  prevailing  in  any  other  city  of  the  size  in  the 
country.  However,  the  franchise  is  to  be  submitted  to  a  vote 
of  the  people  and  the  company  is  determined  to  make  sure  of 
its  passage.     Three  excursions  have  been  run  from  the  rily  to 


giving  the  company  support  in  their  editorial  columns  and  llio 
campaign  is  certainly  creating  sentiment  in  favor  of  the  fran- 
iliisc. 

.'\  page  article  in  a  recent  Sunday  paper  entitled  "The  House 
Without  a  Chimney,"  described  the  electric  house,  which  was 
built  by  Mr.  Hillman,  when  with  the  General  Electric  Company, 
at  Schenectady.  The  article  pictured  the  many  uses  for  elec- 
tricity in  the  home  and  was  gotten  up  as  a  news   feature. 

A   feat  which  perhaps  most  pleased  the  visitors  at  the  com- 
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pany'.s  plaiil  because  it  was  well  wilhiii  their  comiireheiisioii 
was  the  sluicing  in  of  about  150,000  cu.  yds.  of  earth  from  a 
bluff  to  fill  the  old  bed  of  the  river  and  turn  the  water  over 
!iie  (iani.  RiiJ-rap  work  with  poles  was  built,  and  between  this 
and  the  core  wall  the  sand  was  washed  in  with  a  hose,  the  water 
being  pumped  by  two  loo-hp  motors.  The  operation  required 
about  60  days,  but  with  only  three  or  four  men  engaged,  all  the 
electricity  was,  of  course,  generated  at  the  upper  dam. 

The  company  is  now  building  a  new  steel  tower  line  to  Grand 
Rapids  for  the  100,000-volt  transmission  line.  The  towers  are 
set  500  ft.  apart.  The  wires  are  suspended  by  a  new  style  of 
insulation.  The  insulators,  which  are  of  porcelain,  instead  of 
being  set  on  the  poles  are  suspended  beneath  the  cross-arms,  five 
disks  for  each  insulator,  and  these  carry  the  transmission  cable. 

The  power  company,  in  its  efforts  to  convince  the  people  of 
the  fairness  of  the  new  franchise,  used  an  argument  which 
touched  the  pocketbook  last  month.  To  each  of  its  customers 
it  sent  with  the  monthly  bill  made  out  according  to  the  rates 
iMider  the  old  franchise  of  the  Grand  Rapids  Edison  Company, 
under  which  it  is  now  operating,  a  bill  showing  what  the  amount 
would  be  under  the  new  franchise.  In  every  case  it  was  lower 
than  under  the  existing  franchise  and,  consequently,  was  most 
convincing. 


Electric  Signs  in   Portland,   Ore. 

In  an  address  recently  delivered  before  the  Sacramento  con- 
\cntion  of  the  Pacific  Coast  Advertising  Men's  Association, 
.Mr.  Bury  I.  Dascnt,  advertising  manager  of  the  Portland  Rail- 
way, Light  &  Power  Company,  entered  a  strong  plea  for  the  use 
■  if  electricity  in  advertising.  Referring  to  the  use  of  the  elec- 
iric  sign  in  Portland,  Ore.,  he  said  that  this  means  of  advertis- 
ing has  assumed  such  importance  in  the  business-getting  plans 
of  progressive  merchants  that  even  staid  and  conservative  con- 
cerns such  as  banks  have  been  brought  to  a  realization  of  its 
value.  A  prominent  banking  institution  of  Portland  last  winter 
broke  away  from  its  hide-bound  traditions  of  conservatism  and 
installed  an  electric  sign  of  the  "flasher  and  chaser"  variety, 
bearing  the  legend,  "We  Pay  Four  Per  Cent."  It  was  some- 
thing unique  for  an  establishment  so  dignified,  but  what  was  the 
result  ?  The  day  after  its  installation  a  stranger  entered  the 
bank  and  depositing  $10,000,  remarked,  "I  don't  reside  in  your 
city — but  I  happened  to  see  your  electric  sign  last  night,  and 
was  so  impressed  that  I  decided  to  open  an  account  with  you." 
This  sign  is  a  large  and  expensive  one,  but  an  officer  of  the  bank 
has  stated  that  the  profits  traced  directly  to  its  influence  paid  for 
ihc  ."iign  within  eight  days  after  its  installation. 

Ill  many  cities  throughout  the  country,  enterprising  merchants 
liave  combined  to  secure  the  effective  advertising  of  particular 
sections  and  streets  by  the  adoption  and  installation  of  an  es- 
pecially efficient  scheme  of  special  street  illumination,  using 
incandescent  lamps  of  high  candle-power.  Experience  has 
shown  that  where  a  street,  formerly  dark  and  unattractive,  has 
been  so  illuniiiialcd,  a  business  reanimation  has  speedily  fol- 
lowed. The  city  of  Portland  is  now  experiencing  this  renais- 
sance of  street  illumination.  The  transitional  movement  in 
streets  and  sections  so  lighted  is  characterized  by  an  unques- 
tioned business  revival,  and  as  a  result  the  Portland  Railway, 
Light  &  Power  Company  is  now  engaged  in  the  installation  of 
these  lamps  in  various  sections  of  the  city  for  business  men 
who  are  interested  in  the  stimulation  of  trade  and  the  improving 
of  the  lighting  in  the  vicinity  of  their  places  of  business,  and 
for  the  further  purpose  of  beautifying  and  advertising  the 
streets  in  which  their  stores  are  situated.  It  has  been  realized 
by  the  enterprising  business  men  of  Portland  that  this  plan  of 
special  illumination  forms  an  advertising  feature  of  tremendous 
value,  and  one  that  is  absolutely  necessary  if  they  would  keep 
abreast  of  the  times. 

It  is  due  to  the  electric  sign  that  the  business  thoroughfares 
of  Portland  have  advanced  more  than  200  per  cent  in  brilliancy 
within  the  last  year.  To  it  the  city  owes  its  brilliant  thorough- 
fares, and  its  air  of  metropolitan  gaiety  throughout  the  hours 
.M'  111.'  ovcnini;,     Willi  sh.ips  and  stn'i'ts  .t1i1:i/o  willi  i-K-clric  lialit 


many  more  people  venture  out  at  night,  and  if  anything,  the 
throngs  are  now  greater  after  nightfall  than  in  the  daytime. 

The  electric  illumination  of  Portland's  shopping  district  con- 
stitutes a  spectacle  that  is  free  for  the  enjoyment  of  all,  and 
the  great  public  loves  spectacular  effects,  and  will  go  a  long 
way  to  see  and  enjoy  them.  Until  this  electric  era  began,  the 
merchant  put  up  his  shutters  or  pulled  down  his  shades  when  he 
closed  the  doors  of  his  store.  His  expenses — rent,  salaries,  in- 
surance, all  went  on,  but  his  business  stopped.  That  was  the 
ancient  way.  With  the  modern  way — the  electric  way — business 
no  longer  slumbers,  for  the  store  keeps  glittering  eyes  open  for 
trade  throughout  the  lingering  hours  of  the  night,  and  whets 
the  desires  of  thi  multitude  by  tempting  displays  under  the 
glittering  rays  of  the  electric  lamps. 


Electricity   in   Amusement   Halls. 


By  William   H.   Stuart. 

All  through  the  East,  during  the  past  year,  there  iias  sprung 
up  like  mushrooms  over  night,  a  lot  of  amusement  enterprises. 
These  are  of  the  moving  picture,  penny-in-the-slot  and  the 
small  vaudeville  show  variety,  and  all  use  electricity  to  a  great 
extent  for  illumination,'  for  advertising  and  for  the  operation 
of  the  different  machines. 

Their  outside  appearance  varies  with  the  ideas  and  tastes 
of  the  proprietors  and  the  amount  of  money  to  be  spent  in 
their  construction  and  range  from  the  gorgeous  electrical 
palace  to  the  small  store  with  its  kalsomined  walls  and  sand- 
covered  floor. 

The  better  ones  have  a  ceiling  studded  with  a  great  num- 
ber of  incandescent  lamps,  with  the  walls  set  off  with  plaster 
art  groups  containing  many  small  candle-power  lamps,  frosted 
or  colored,  according  to  the  nature  of  the  design.  Here  and 
there  placed  on  the  floor  will  be  found  in  some,  unique  and 
novel  electrical  devices  to  amuse.  On  the  outside  of  the  build- 
ing, signs  of  all  sorts  and  arc  lamps,  as  a  rule,  of  the  flaming 
arc  type,  blaze  out  in  the  darkness  of  the  night.     The  cheaper 
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ones  are  lighted  by  clusters  or  single  incandescent  lamps  run 
across  the  ceiling.  Outside  will  be  found  installed  a  panel 
sign,  or  one  or  two  arc  lamps,  or  outline  lighting.  The  large 
and  the  small  depend  upon  their  electrical  display  to  attract 
attention,  and  the  brighter  their  premises  look  the  better  is 
their  business  prospect. 

Their  burning  hours  average  about  six  every  day,  being 
from  dusk  until  12  to  I  a.  m.  There  are  a  great  many  which 
operate  through  the  day  from  I  p.  m.  on,  and  use  all  their 
lighting  equipment  except  that  outside.  This  is  desirable  busi- 
ness, as  they  use  every  unit,  comparatively  none  of  the  equip; 
ment  lying  idle.  A  great  many  companies  encourage  this  class 
of  business  and  offer  a  great  many  inducements  to  them,  such 
as  lower  rates,  equipment  and  service. 

In  the  smaller  ones  the  proprietors  find  that  they  cannot,  on 
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account  of  the  cost,  model  their  establishments  after  the  larger 
ones.  Their  thought  turns  to  anything  that  will  set  out  in  as 
much  light  as  possible,  with  the  least  expense,  their  premises. 
Xaturally,  to  begin  with,  the  place  is  painted  white,  and 
where  any  other  coloring  is  added,  pink  or  light  blue  is  used, 
nothing  darker.  In  some  cities  where  panel  signs  were  fur- 
nished by  the  lighting  company,  these  were  hung  over  the  side- 
walk about  the  Center  of  the  store,  with  an  arc  lamp  each  side 
of  it.  Later  the  panel  signs  were  removed  and  a  painted  steel 
or  iron  sign  substituted.  They  considered  that  the-  electrical 
panel  sign  used  energy  unnecessarily  when  the  arc  lamps  were 
burning.  In  the  hall  proper  Gem  or  Xernst  lamps  have  taken 
the  place  of  the  clusters  and  incandescent  lamps  to  a  great 
extent 

The  manager  of  an  amusement  company  which  controls  the 
larger  ones  in  a  great  many  cities  throughout  the  United 
States  said  that  his  company  was  always  on  the  lookout  to  in- 
stall another  one  anywhere  the  situation  warranted  it.  They 
used  one  general  style  of  architecture,  shown  in  the  accompany- 
ing illustration.  Their  difficulty,  he  said,  was  on  the  rate 
question,  for  to  make  any  kind  of  display  they  had  to  have 
a  low  rate.     In  some  cities  this  ran  as  low  as  5  cents  and  in 


Scattered  all  through  Xew  York  City  are  a  great  number 
of  these  small  amusement  halls,  some  blocks  having  as  many 
as  five  of  them.  All  through  the  cities  lighted  by  the  Public 
Service  Corporation  in  New  Jersey  there  are  groups  of  from 
five  to  20  of  them.  The  commercial  department  of  the  Public 
Service  Corporation  considers  them  one  of  the  best  business 
propositions  they  have  when  compared  with  the  ordinary  in- 
stallation of  100  16  candle-power.  The  advertising  the  com- 
pany gets  from  such  installations  is,  moreover,  considered  to  be 
of  greater  value  than  that  received  from  the  average  store. 


Electric  Signs  in  Seattle. 

By  H.  Cole  Estep. 
It  is  claimed  that  there  are  more  electric  signs  in  the  city 
of  Seattle,  per  capita  of  population,  than  in  any  other  city  in 
the  United  States.  One  of  the  striking  features  of  the  city, 
always  noticed  by  newcomers,  is  the  brilliancy  of  the  illumina- 
tion of  the  business  district  at  night,  due  largely  to  the  profuse 
use  of  the  electric  signs.  The  electricity  for  most  of  these 
signs    is    furnished   by   the    Seattle    Electric   Company,    and    a 


THE                          r 

I      [ECU 

R 

D      i 

R      I         , 

u    ^      kW- 

""J           Ii 

^                                                                                                                                              ?        .            <A:    1 

'-k  Ms 
''1  ily 

' 
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•  >thcr-  as  high  as  9  cents  per  kw-hour.  In  the  matter  of  lamp 
renewals,  as  a  general  thing  frosted  lamps  were  not  renewed 
for  them.  To  have  the  incandescent  lamps  conform  with  the 
general  design  it  was  necessary  to  have  frosted  lamps,  a  few 
colori-il  and  some  special  ones,  and  they  had  to  frost  and  color 
the  cUar  glass  lamps  that   were  exchanged   free  of  charge. 

In  a  city  of  200,000  the  average  monthly  consumption  of  one 
of  this  concern's  amusement  places  was  1850  kw-hours,  the 
equipment  was  lOO  16-cp  equivalents.  The  matter  of  the  elec- 
trical equipment  was  carefully  gone  over  and  the  size  of  the 
installation  kept  down  to  the  minimum,  as  Ihcy  were  on  the 
kw-hour  demand  rate  with  a  low  second-hour  rate.  In  the 
same  city  an  independent  concern  was  constructed  along  the 
same  lines,  but  of  smaller  dimensions  with  a  larger  equipment, 
17s  lO-cp  equivalents,  whose  average  monthly  consumption 
reached  only  1250  kw-hours.  The  smaller  ones  in  the  same 
city,  with  an  equipment  of  75  16-cp  equivalent  on  the  regular 
rates,  have  a  consumption  of  from  700  to  Hoo  kw  hours. 


short  account  of  how  this  department  of  the  company's  busi- 
ness was  developed  follows. 

The  distinctive  feature  of  the  sign  business-getting  policy 
of  the  Seattle  Electric  Company  is  that  this  department  has 
paid  a  reasonable  profit  from  the  start.  While  many  central 
station  companies  arc  at  first  forced  to  conduct  their  sign 
business  at  a  loss  and  are  required  to  rent  signs,  give  them 
away,  install  them  for  nothing,  or  offer  thirty-day  free  trial  in 
order  to  build  up  a  paying  sign  load,  this  company  has  been 
able,  by  virtue  bnth  of  local  conditions  and  of  the  method  of 
business-getting  pursued,  to  conduct  the  sign  department  on  a 
paying  basis   from  the  beginning. 

The  campaign  was  started  two  and  a  half  years  ago.  In  the 
beginning  a  reasonably  cheap  and  cflicient  design  of  sign — 
namely,  the  Chris-Wallin  porcelain  trough  type — was  adopted 
as  a  standard.  This  type  was  selected  because  its  compara- 
tively low  first  cost  and  the  low  cost  of  operation  made  it  easy 
to   introduce,     .\ftcr    the    Imsines";    was    nii    its    feet    the   more 
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elaborate  and  expensive  signs,  such  as  the  Federal  type,  were 
introduced. 

With  a  good  sign  to  start  with,  the  next  step  was  to  employ 
an  expert,  an  experienced  sign-business  solicitor.  This  solici- 
tor selected  one  progressive  merchant  in  each  line  of  business 
and  concentrated  on  him  until  he  agreed  to  take  an  electric 
sign.  Once  he  was  secured,  his  competitors  followed  suit,  as 
a  matter  of  course.  In  securing  the  first  customer  the  electric 
sign  was  presented  to  him  from  the  standpoint  of  a  profitable 
advertising  proposition  that  he  could  not  afford  to  be  with- 
out. This  main  point  was  emphasized,  hammered  on  and 
illustrated  by  experiences  and  testimonials  from  merchants  in 
his  particular  line  in  other  cities.  No  special  rates  for  his 
sign  energy  were  offered,  nor  were  the  signs  offered  to  him 
at  less  than  cost ;  he  was  induced  to  buy  them  outright  at  a 
fair  price.  In  short,  the  electric  sign  was  presented,  not  as  a 
new  venture  that  needed  special  low  rates  and  other  induce- 
ments to  make  it  acceptable,  but  as  a  standard,  paying  busines; 
proposition  both  for  the  merchant  and  the  electric  company. 
This  line  of  attack  met  with  eminent  success  and  resulted  in 
the  conditions  noted  in  the  first  paragraph  of  this  article. 

As  is  seen  from  the  accompanying  illustration,  a  night  scene 
on  First  or  Second  Avenue  in  Seattle  compares  very  favorably 
with  one  on  Broadway,  above  Twenty-Third  Street,  in  Xew 
York.  The  City  Council  has  passed  an  ordinance  which  re- 
quires all  electric  sign  owners  to  take  out  a  permit  and  com- 
pels them  to  burn  the  lamps  every  night  until  i  a.  m.  Tlii~ 
insures  a  full  illumination  of  the  business  district  througli- 
out  the  evening  and  gives  steadiness  and  dependability  to  thr 
sign  load. 

Under  the  stinnilus  of  the  sign  department  of  the  Seattle 
Electric  Company  many  large  sky  line  signs,  visible  for  miles 
across  the  sound,  have  been  erected.  The  most  notable  of 
these  is  that  of  the  Seattle  Hardware  Company,  which  is  6  ft. 
high  and  300  ft.  long.  It  cost  $1,000.  This  example,  together 
with  the  fact  that  there  are  50,000  lamps  in  electric  signs  in 
Seattle — one  sign  lamp  for  every  five  inhabitants — indicates  tlu' 
intensiveness  and  success  with  which  this  field  has  been  cul- 
tivated in  the  Queen  City  of  Puget  Sound. 


street    lighting    purposes,    carrying    fourteen    arcs    at    the    top 
As  will  be  seen  by  F"ig.  i,  the  tower  was  strung  with  incan- 
descent lamps,  1300  i6-cp  lamps  being  used.     The  wiring  was 


Electrical    Decorations  at  San  Jose,  Cal. 

By  E.  E.  Pomeroy. 
San  Jose  having  been  selected  as  the  headquarters   for  the 
recent  "Native  Son's"  celebration,  the  city  decided  to  use  elec- 
tricity for  decorative  effect  at  night,  and  the  electric  light  tower. 


FIG.    I. — ELECTRIC  TOWER   AT   SAN    JOSE,   CAL. 

Standing  in  the  heart  of  the  city,  was  utilized  in  carrying  out 
part  of  the  plan.  This  tower,  which  is  about  twenty-five  years 
old  and  something  over  200  ft.  in  height,  is  built  mostly  of 
iron  pipe  and  braced  with  heavy  wire;  it  is  used  ordinarily  for 


FIG.    2. — STREET    SCENE   AT    SAN    JOSE,   CAL. 

liivided  into  sixteen  circuits  of  Xo.  12  wire  and  arranged  for 
1 10  volts,  the  primary  potential  being  2200  volts.  Six  men  wen- 
engaged  about  four  days  on  the  work. 

Fig.    2    shows    the    method    of    lighting    the    main    streets. 


FIG.    3. — COURT    HOUSE    ILLUMINATION. 

Lamps  of  16  cp  were  strung  in  festoons  of  thirty  each  and 
covered  with  red  paper  lanterns ;  in  all  about  3500  lamps  were 
used.  Fig.  3  shows  the  electrical  decoration  of  the  court  house. 
The  electrical  decorations  were  designed  and  installed  under 
the  supervision  of  city  electrician  John  Guilbert,  with  the 
assistance  of  Frank  Fall,  as  foreman. 


Electric    Street    Decorations  tor   Holidays. 

The  Boardman  River  Electric  Light  &  Power  Company,  of 
Traverse  City,  Mich.,  has  issued  this  summer  as  postal  cards 
two  interesting  views  of  its  lighting  decorations  made  specially 
for   July  4.     Wo  reproduce  the  cards   herewith,   thinkine   that 


STREET    SCENE    AT    TR.WEKSE    CITY,    .MKll 


possibly  some  of  our  other  central  station  readers  might  also 
find  the  idea  eflfective  in  business-getting. 

These  streamers  were  put  up  for  the  National  holiday,  and 
it  was  intended  to  take  them  down  again  promptly:  but  their 
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brilliant  appearance  made  them  quite  popular,  and  a  subscrip- 
lion  was  taken  up  to  cover  the  expense  of  letting  them  re- 
main in  position  during  the  summer  months. 

The  company  informs  us  that  it  used  for  this  work  bare  No. 
10  copper  wire.  The  circuits  carried  8-cp  Shelby  lamps  with 
the  "91 71"  receptacle,  and  the  lamps  were  placed  24  ins.  apart. 
The  streamers  were  installed  about  200  ft.  apart,  and  this 
spacing  made  the  street  seem  a  blaze  of  light.  Altogether,  the 
company    had    up    1000    lamps    of    8    candle-power,    distributed 


FIG.  2. — DECORATIVE  STREET  ILLUMINATION  AT  TRAVERSE  CITY,   MICH. 

through  the  main  streets  of  the  town.  The  people  were  very 
much  pleased  with  the  effect,  and  photographs  were  in  brisk 
sale,  while  there  has  been  a  great  call  for  the  postal  cards. 
The  zigzag  streak  of  light  down  the  middle  of  one  of  the 
postal  views  was  caused  by  an  automobile  coming  along  the 
street  toward  the  camera  at  the  time  of  the  exposure.  The  two 
views  are  taken  from  opposite  ends  of  the  street. 


Point     System    of    Paying     Solicitors 
Dayton,   Ohio. 


at 


The  Dayton  Lighting  Company,  at  present  writing,  is  about 
to  adopt  the  point  system  of  paying  its  solicitors  a  commission. 
The  system  is  a  modification  of  that  used  by  the  Denver 
Gas  &  Electric  Company,  and  described  by  Mr.  C.  N.  Stan 
nard,  secretary  of  that  company,  in  the  Electical  World  of 
.Xpril,  1906.  At  Denver,  5  per  cent  of  the  increase  in  gross 
revenue  for  each  month  of  the  year,  as  compared  with  the 
corresponding  month  of  the  previous  year,  is  divided  among  the 
solicitors  as  commission,  the  division  being  in  proportion  to  the 
number  '>f  points  each  solicitor  has  secured.  The  same  plan  is 
to  be  followed  in  Denver,  except  that  the  percentage  of  in 
creased  gross  receipts  to  be  divided  among  the  solicitors  has 
not  yet  been  fixed. 

Under  the  point  system  when  a  solicitor  brings  in  a  new  con- 
tract, he  is  credited  with  a  certain  number  of  points,  based 
upon  the  estimated  gross  revenue  which  the  new  business  will 
bring  in.  The  business  which  is  most  profitable  to  the  company 
counts  more  points,  however,  than  the  class  of  business  yield- 
ing the  same  gross  revenue  which  is  not  so  profitable  to  the 
company.  Long-hour  business,  calling  for  the  smallert  invest- 
ment per  dollar  of  income,  is  credited  with  the  highest  num- 
ber of  points.  The  classification  or  schedule  adopted  at  Dayton 
for  crediting  the  solicitors  is  as  follows : 

CLASSIFICATION. 

A. — Signs,  outlining,  motors,  irons  and  cooking  appliances, 
10  points  per  $1  of  yearly  gross  revenue. 


B. — Windows  operated  according  to  the  company  schedule, 
also  fans  or  any  additional  business  secured  on  present  installa- 
tion, not  otherwise  classified,  9  points  per  $1. 

C. — Dead  service  revived;  must  have  been  out  of  commission 
at  least  three  months,  7  points  per  $1. 

D. — Residence  lighting  and  new  contracts  of  any  kind  requir- 
ing an  extension  of  service,  5  points  per  $1. 

E. — Where  meters  are  installed  within  three  months  from 
date  of  removal,  i  point  per  $1. 

Successions  or  transfers  secured  by  the  representative,  per- 
sonally, are  counted  as  100  points,  but  no  points  are  given  on 
the  revenue,  unless  added  business  is  obtained;  then  such  addi- 
tional business  is  estimated  according  to  the  above  schedule. 

RULES    FOR    ESTIMATES    ON    REVENUE. 

.-^.11  flat  rate  contracts  are  estimated  according  to  the  con- 
tract price  less  the  cost  of  the  wiring,  etc. 

For  meter  customers  the  revenue  is  estimated  as  follows : 

All-night  lighting,  80  kw-hours  per  l6-cp  lamp  or  equivalent 
per  year. 

Midnight  lighting,  60  kw-hours  per  l6-cp  lamp  or  equivalent 
per  year. 

Ordinary  store  lighting.  30  kw-hours  per  i6-cp  lamp  or  equiva 
lent  per  year. 

Residence  lighting,  20  kw-hours  per  l6-cp  lamp  per  year. 

Electric  irons  in  residences,  $iq  per  year,  and  according  to 
consumption  for  other  uses. 

Motors,  fans,  etc.,  are  to  be  estimated  according  to  the  place  at 
which  they  are  installed,  and  the  length  of  time  during  which 
they  are  operated.  All  motor  estimates  must  be  approved  by 
the  motor  specialist. 

OUTLINE  LIGHTING   REVENUE   ESTIMATES. 

For  4-cp  lamps  when  wiring  is  paid  for  by  the  consumer,  $2 
per  lamp  per  year.  The  company  is  to  furnish  the  first  instal- 
lation of  lamps,  free  renewals,  attention  and  switching  service. 
When  the  company  docs  all  the  wiring  the  price  will  be  $2.75 
per  lamp  per  year.     Outline  lighting  will  be  used  as  follows ; 

March  i  to  Oct.  15,  from  dusk  to  ii  o'clock. 

Oct.  16  to  Feb.  28,  from  5:30  to  11  o'clock. 

Total   hours  per  year 1625 

Net  lew-hour    rate 5  cents 

Switching    charge    10      " 

Renewal   charge 5      "     per   kw-hour 

Wiring  charge   75      "     per  lamp  per  year 

First  lamp  installation 10      "     based  on  a  2-year  contr,-ict 

SIGNS,  REVENUE  ESTIMATES. 

.\ssuniing  all  sign  lamps  to  be  of  2  candle-power,  the  neces 
sary  connections  to  the  present  wiring  to  be  made  by  the  com 
sumer,  ami  the  company  furnishes  the  first  installation  of  clear 
or  frosted  globes,  free  renewals,  attention  and  switching  ser- 
vice, the  revenue  will  be  estimated  at  40  cents  per  lamp  per  year. 
The  sign  lighting  is  assumed  to  be  operated  during  the  same 
hours  as  the  outline  lighting  noted  above. 

WINDOW    LIGHTING    REVENUE. 

Where  the  consumer  places  the  switch  outside  of  the  build- 
ing subject  to  the  approval  of  the  company  and  it  furnishes 
the  switching  service  to  him  free  of  charge,  agreeing  to  turn 
nn  the  window  lamps  every  evening  at  dusk  and  to  switch  them 
(ilT  at  II  p.  m.,  the  rate  will  be  $.0635  per  kw-hour  with  a  dis- 
ci n:nt  of  s  per  cent. 


A    Help   in   Explaining  Equitable    Rates  for 
Electrical  Energy. 

Mr.  D.  W.  Low,  general  manager  of  the  .Mliance  (Ohio  I 
Gas  &  Electric  Company,  in  order  to  explain  to  some  of  his 
customers  the  reason  for  the  necessity  for  charging  more  for 
electric  energy  when  the  use  is  only  one  or  two  hours  per  day 
than  when  it  is  used  many  hours  per  day,  got  up  the  following 
estimate  on  a  door  factory  intended  to  produce  a  certain  num- 
ber of  doors  per  year.  This  estimate  shows  the  fixed  and  run- 
ning expenses  of  such  an  establishment  and  the  cost  per  door 
with  the  different  rales  of  production  per  day.  This  example  is 
one  designed  to  be  more  easily  undcrslood  by  ordinary  power 
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users  and  business  men  than  an  explanation  which  refers  to  ap- 
paratus and  involves  the  use  of  terms  about  which  the  average; 
consumer  knows  little. 

1  he  expense  of  running  this  door  factory  is  divided  into 
fixed  and  running  expenses,  and  Mr.  Low's  figures  show  that 
the  cost  of  producing  doors  may  be  anything  between  $2  and 
$14.62  per  door,  depending  on  the  number  that  is  being  pro- 
duced. These  figures  are  such  as  might  well  be  used  by  the 
commercial  departments  of  some  other  companies  in  handling 
complaints  as  to  rates  and  explaining  the  reason  for  high 
rates  to  short-hour  consumers. 

PLANT    CAPABLE    OF    MANUFACTURING     15.000    DOORS 
PER  YEAR. 

Invc.stmt-*nt. 

Real    estate     l3.ooo.oo 

Building    and    machinery u-  •  •  :. 15.000.00 

jttnis.  Standing.  Running.  Total. 

Interest.    6    per   cent $1,200.00  000.00  $1,200.00 

Depreciation,   5   per   cent 750.00  000.00  750.00 

Intuiancc,   4   per   cent 600.00  000.00  600,00 

Management     and     sales 3.000.00  000.00  3,000.00 

Office    expenses    230.00  000.00  230.00 

(^1,3]  000.00  $400.00  400.00 

KntiincVr' '".'.".*.*.'.'.'.'■.. 600.00  000.00  600.00 

Oil,  waste  and  supplies 000.00  75.00  7500 

\V-it(>r  000.00  25.00  25.00 

Lumber' ■.■.•.'.■.• 000.00  ,8,000.00  'S'""""" 

Repairs "SO.oo  50.00  200.00 

(^]yg     000.00  120.00  120.00 

Factory   labor' '.' 000.00  4.05000  4.050;00 

Tlirec  men  at  $1.50 000.00  000.00  000.00 

Three  men  at  $3.00 000.00  000.00  000.00 

Fveight    000.00  750.00  75000 

Tot.nl  cost.  15,000  doors $6,530.00  $23,470.00  $30,000.00 

((JST   PER   DOOR.  FOR   DIFFEREXT  OUTPUTS  PER   DAY  BASED 
OX  ABO\E 

Output,  Cost, 

Per  Day                             Per  Year.         Standing.  Running.  Total. 

50     ■. $15,000               $.435  $1565  $200 

25   7,500       .87  1.565  2.43 

10  3.000      1.306  1.565  2-87 

,   300      1306  1.565  >4.62 

Letters  to  the  Editors. 

Hopkinson   Method   of  Charging  for 
Ehctricity. 

To  the  Editors  of  Ekctrkal  World: 

Sirs:— Referring  to  the  letter  of  Mr.  Artluir  Williams  in 
your  issue  for  Sept.  7,  I  would  say  that  I  believe  that  the  Phila- 
delphia Edison  Company  was  the  first  to  practically  use  the 
"Hopkinson"  method  in  the  United  States,  although  the  writer 
liad  never  seen  it. 

On  page  251  "Finances  of  Gas  and  Electric  Light  and  Power 


Enterprises,"  is  given  a  table  first  publislied  in  the  proceedings 
of  the  Association  of  Edison  Illuminating  Companies,  i8gi. 
The  closing  paragraph  of  this  letter  to  his  board  of  directors 
(page  252>  shows  that  the  writer  had  been  using  this  method 
successfully  for  a  year  before  Feb.  17,  1891,  and  was  anxious 
that  the  profitable  results  of  putting  electricity  at  15  cents  per 
kw-hour,  and  giving  discounts  as  high  as  47  per  cent  for  Ion,; 
hours  of  use,  as  well  as  motors  used  all  day  at  5  cents  per 
hp-hour,  should  not  be  lost  to  his  company  upon  his  retirin;; 
from  its  service.  In  1896  the  matter  of  minimum  charges  was 
treated  algebraically  (see  "Finances,"  page  162J,  although  the 
problem  was  privately  solved  by  the  writer  in  1890.  On  page 
134  of  "Finances"  is  given  another  presentation  of  the  "Hop- 
kinson" method,  published  Oct.  15,  1900. 

New  York.  Wm.  D.  Marks. 


To  the  Editors  of  Electrical  World: 

Sirs  : — Mr.  Arthur  Williams,  writing  in  your  issue  of  Sept. 
7,  in  regard  to  the  "Hopkinson  Method  of  Charging  for 
Electricity,"  states  that  "the  Hopkinson  or  any  similar  method 
under  which  a  minimum  charge  is  placed  upon  the  installation 
places  a  premium  on  the  use  of  the  service  in  other  than  the 
most  necessary  manner,  and  to  that  e.xtent  retards  the  develop- 
ment of  the  industry." 

It  seems  hardly  fair  to  Dr.  Hopkinson  to  assume  that  he 
advocated  the  inequitable  and  inexpedient  charge  based  on  the 
customer's  installation.  The  following  quotations  from  his 
presidential  address  of  1892  show  very  plainly  that  the  maxi- 
mum demand  of  the  customer  and  not  the  installation  was  in 
his  opinion  the  proper  basis  of  charge. 

"The  ideal  method  of  charge,  then,  is  a  fixed  charge  per 
quarter  proportiotjal  to  the  greatest  rate  of  supply  the  consumer 
will  ever  take,  and  a  charg-;  by  meter  for  the  actual  consump- 
tion. Such  a  method  I  urged  in  1883,  and  obtained  the  introduc- 
tion into  certain  Provisional  Orders  of  a  clause  sanctioning  a 
charge  which  is  calculated  partly  by  the  quantity  of  energy 
contained  in  the  supply  and  partly  by  a  yearly  or  other  rental 
depending  upon  the  maximum  strength  of  the  current  to  be 
supplied." 

"In  certain  recent  cases  in  which  I  am  acting  as  engineer, 
the  Board  of  Trade  have  sanctioned  on  my  application,  for  each 
unit  per  hour  in  the  maximum  power  demanded,  a  charge  not 
exceeding  £3  per  quarter,  and  in  addition  for  each  unit  sup- 
plied, a  charge  not  exceeding  two-pence." 

Boston,  Mass.  .T   ?   Cohman. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,  Motors    and  Transformers. 

Efficiency  and  Voltage  Drop. — The  Oerlikon  Company  re- 
commends the  defining  of  efficiency  and  voltage  drop  as  fol- 
lows :  The  efficiency  of  a  machine  or  of  a  transformer  which 
is  built  for  a  normal  rating  of  A  kilovolt-amperes,  with  a 
power  factor  <t>  =  cos  <t>,  is  defined  as  the  ratio  of  A  cos  <p  to 
A  cos  0 -{- V  +  ii"n  ■+ I:"t: -)- i-f ,  where  v  is  the  no-load  loss  in 
kilowatts  at  normal  voltage,  frequency  and  speed,  after  deduct 
iiig  all  copper  losses  due  to  the  no-load  current  and  no-load 
excitation  in  the  windings;  ii"r,  is  the  copper  loss  in  the  primary 
winding  which  has  the  total  resistance  of  t,  and  carries  the  cur- 
rent I'l  at  the  load  A;  ii'r,  is  the  corresponding  value  for  the 
secondary  winding,  r«  being  its  total  resistance  without  transi- 
tion resistance  of  the  brushes.  Finally  i-.c  is  the  loss  which 
occurs  in  machines  with  commutators  or  slip-rings  and  rep- 
resents the  loss  due  to  the  transition  resistance;  for  carbon 
brushes  the  mean  value  c  =  0.002  is  to  be  selected,  t,  and  t. 
are  the  resistances  for  60  degs.  C.  The  losses  iVt,  and  ijVj  are 
determined  by  simple  resistance  measurements.  The  exciting 
current  i,,  which  corresponds  to  the  load  current  i:.  is  found 
from  the  characteristic  curve  of  the  machine.     For  a  generator 


the  no-load  loss  is  best  determined  by  driving  it  as  a  motor  and 
measuring  the  power  consumption.  The  efficiency  of  motor- 
generators  is  also  to  be  determined  according  to  the  above 
definitions.  The  efficiency  as  defined  above  has  a  higher  value 
than  the  real  efficiency,  since  the  above  definition  excludes  all 
so-called  additional  losses  due  to  armature  reaction,  etc.  The 
exact  measurement  and  calculation  .of  these  losses  is  generally 
impossible,  and  for  modern  machines  this  loss  is  small  and  i? 
within  the  limits  of  errors  in  every  efficiency  test.  The  volt- 
age drop  e  of  a  machine  or  of  a  transformer  which  is  built  for 
a  normal  rating  of  A  kilovolt-amperes.  a  power-factor  cos  * 
and  a  normal  voltage,  E,  is  the  difference  between  E  and  volt- 
age E  +  c  ax  no-load  for  that  excitation  and  speed  which  are 
required  to  produce  the  normal  voltage  at  full  load  with  the 
required  power  factor.  For  transformers  the  voltage  drop  at 
unity  power  factor  is  very  nearly  equal  to  the  voltage  drop  in 
the  ohniic  resistance  of  the  windings;  c  =  (ii''",  +  h't,) -f- i,. 
The  voltage  drop  of  transformers  for  cos  <t>=0  is  determined 
by  the  voltage  e  at  the  terminals  which  is  required  to  produce 
the  normal  current  ix  in  the  primary  winding  at  normal  fre- 
quency, if  the  secondary  winding  is  short-circuited.    With  poly- 
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phase  and  single-phase  generators  it  is  in  general  difficult  to 
provide  a  full  load  at  exactly  the  required  power  factor,  but 
by  making  use  of  a  slightly  excited  unloaded  synchronous 
motor  it  is  often  easy  to  load  a  generator  with  full-load  cur- 
rent at  normal  voltage,  whereby,  of  course,  cos  <t>  is  approxi- 
mately zero.  In  stations  with  two  or  more  generators  this  test 
is  very  easily  carried  out.  If  a  voltage  drop  d  has  been  found 
for  a  certain  excitation  from  the  no-load  characteristic  curve 
with  a  current  i  at  cos  <t>  ^  O,  experience  has  shown  that  it  is 
permitted  to  find  the  voltage  drop  for  the  same  current  and  for 
a  different  power  factor,  by  means  of  the  Kapp  diagram.  This 
diagram  is  reproduced  and  the  method  of  using  it  is  described. 
For  testing  the  insulation  of  high-tension  windings  the  Oer- 
likon  Company  recommends,  whenever  possible,  to  generate 
the  testing  voltage  in  the  windings  themselves  and  to  connect 
successively  each  of  the  terminals  of  the  virindings  with  the 
frame  and  a  terminal  of  the  low-tension  winding.  In  this  way 
the  insulation  of  the  winding  itself,  the  insulation  from  the 
frame  and  the  insulation  from  the  low-tension  winding  are 
obtained.  The  testing  voltage  is  applied  in  the  form  of  alter- 
nating e.  m.  f.  for  30  minutes.  If  it  is  not  possible  to  generate 
the  high-tension  in  the  machine  or  transformer  itself :  a  special 
testing  transformer  must  be  used,  one  terminal  of  which  is  con- 
nected with  the  frame  and  the  low-tension  winding,  and  the 
other  terminal  with  the  high-tension  winding  which  is  being 
tested.  It  is  advisable  to  insert  a  resistance  or  an  inductance 
coil  between  the  high-tension  winding  and  the  testing  trans- 
former to  avoid  dangerous  arc  or  short-circuits  on  the  machine 
under  test.  In  any  case,  it  is  necessary  to  measure  the  testing 
voltage  at  the  electrodes  by  means  of  a  spark-gap  which  has 
been  calibrated  with  an  alternating  voltage  of  pure  sine  wave. 
The  arrangement  recommended  in  the  standardization  rules  of 
the  American  Institute  of  Electrical  Engineers  (1902-3),  using 
a  spark-gap  between  two  needle  points,  has  been  found  very 
satisfactory  in  practice. — E!ek.  u.  Masch.,  Sept.  i.  , 

Determining  the  Losses  in  Motors. — C.  F.  Smith. — A  paper 
illustrated  by  diagrams  in  which  the  author  deals  with  the  meth- 
ods in  use  for  obtaining  a  separate  determination  of  the  iron  and 
friction  losses  in  direct-current  and  alternating-current  motors. 
The  advantages  and  disadvantages  of  the  various  methods  are 
described.  Special  attention  is  devoted  to  the  testing  of  alter- 
nating-current motors. — Lond.  Electrician,  Aug.  30. 
Lamps  and  Lighting. 

Hetion  Lamp.—W.  G.  Cl.^rk  and  H.  C.  Parker.— Some  notes 
on  their  helion  lamp.  Most  of  the  information  given  is  already 
known.  It  is  stated  that  conclusive  life  tests  have  not  been  com- 
pleted upon  the  low-candle-power  filaments  of  small  cross-sec- 
tion, bi:t  life  tests  made  upon  filaments  of  greater  cross-section 
for  higher-candle-power  filaments  at  one  watt  per  candle  oper- 
ated up  to,  in  one  case  as  high  as  1270  hours,  and  on  a  number 
of  filaments  upward  of  700  hours,  and  in  each  case  the  drop 
in  candle-power  was  very  small — only  about  3  per  cent.  In  each 
case  the  lamp  failed  at,  or  near,  the  joint  where  the  filament 
was  united  to  the  platinum  leading-in  wires.  The  cement  used 
for  uniting  the  filament  to  the  platinum  acts  upon  the  filament. 
1  or  this  reason  the  authors  are  at  present  engaged  in  the  devel- 
opment of  a  cement  for  making  a  joint  which  will  not  act  on 
I  lie  filament. — School  of  Mines  Quarterly,  July. 

Metallic-Filament  Lamp'. — Notes  on  two  recent  British  pat- 
ents. According  to  a  patent  granted  to  the  German  Wcl?bach 
Company,  the  common  refractory  metals,  such  as  molybdenum, 
lungsten,  vanadium  or  tantalum,  in  the  form  of  filaments  pressed 
from  the  powdered  metal  with  an  addition  of  organic  binding 
materials,  arc  heated  in  an  atmosphere  containing  both  nitrogen 
and  hydrogen,  but  no  oxygen.  This  serves  to  remove  the  carbon 
in  a  gaseous  form  while  retaining  the  metals  in  a  metallic  state. 
A  patent  granted  to  Siemens  &  Halske  relates  to  the  production 
of  ductile  tungsten  from  powdered  tungsten.  The  powdered 
metal  is  stamped  into  an  iron  tube,  the  tube  is  closed  and  sub- 
jected f)  a  drawing  or  rolling  process.  The  shell  of  iron  is  then 
removed  chemically,  and  the  rod  of  tungsten  heated  electrically 
in  an  indifferent  atmosphere  until  it  becomes  sufficiently  ductile. 
— Ixind.  Eire.  Eng'ing,  Aug.  29. 


Twin-Carbon  Arc  Lamp. — An  illustrated  description  of  a  new 
twin-carbon  arc  lamp  of  the  British  Thomson-Houston  Company 
with  long  burning  hours  and  specially  constructed  for  use  in 
places  where  corrosive  fumes  are  present,  such  as  foundries,  etc. 
The  lamp  has  two  arcs  in  series  within  the  enclosed  globe  and 
consumes  about  the  same  power  as  the  5-amp.  series  multiple 
lamp.  It  gives  a  perfectly  steady  white  light.  The  carbons  are 
placed  close  together,  and  to  the  observer  the  effect  is  the  same 
as  if  the  light  emanated  from  a  single  arc.  The  negative  carbon 
holder  is  so  arranged  that  no  shadows  are  caused.  The  carbons 
used  are  10  mm  in  diameter  and  with  12-in.  upper  and  s-in. 
lower,  the  lamp  will  burn  approximately  100  hours.  The  lamp 
is  designed  to  operate  singly  on  from  200  to  250  volts  direct- 
current  circuits  and  can  be  adjusted  from  2.75  to  3.5  amperes. — 
Lond.  Elec.  Engineering,  Aug.  15. 

Public  Arc  Lighting. — F.  Teagle. — Tables  giving  details  on 
public  arc  lighting  in  various  British  cities,  especially  concerning 
the  number  of  lamps  used,  the  type,  the  method  of  trimmin.a 
etc.  The  notes  on  trimming  are  especially  complete. — Lond. 
Elec.  Engineering,  Aug.  23. 

Test  of  Three-Phase  Phut. — .\  description  of  the  official  test« 
of  three  steam  alternators  just  constructed  for  the  Great  Cobar 
Copper  Mines  in  Australia.  The  sets  were  tested  on  the  specified 
power  factor  of  0.85.  For  the  official  tests  two  of  the  sets  were 
connected  as  shown  in  Fig.  i.    One  set  was  run  under  steam  as 
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a  generator,  and  the  other  acted  as  a  synchronous  motor  work- 
ing in  parallel  with  a  balanced  water  load.  The  pistons  belong- 
ing to  the  engine  of  the  second  set  were  removed  and  the  set 
run  up  to  speed,  to  allow  of  its  being  synclironizcd  with  tlii- 
generator  by  means  of  a  30-hp  direct-current  motor  belted  to  tin- 
flywheel  of  the  engine.  The  necessary  current  for  this  was  sup 
plied  from  the  works  power  plant.  The  arrangement  proved 
very  flexible,  as  by  varying  the  field  on  the  synchronous  motor 
it  was  possible  to  obtain  any  power  factor  on  the  generator  from 
zero  lagging  to  about  0.85  leading.  The  actual  power-factor 
during  the  official  tests  was  0.85  lagging,  for  which  the  generat- 
ors were  designed.  In  cases  where  two  generators  of  a  similar 
type  are  to  be  tested  the  adoption  of  this  arrangement  has  the 
advantage  over  the  use  of  choking  coils  that,  once  the  connec- 
tions are  made,  no  time  is  lost  in  making  adjustments  to  get  the 
right  power  factor,  since  the  only  alteration  required  is  to  the 
series  regulator  in  the  field  of  (he  machine  used  as  synchronous 
motor.  The  following  is  a  summary  of  the  results  of  this  test, 
the  readings  showing  the  great  advantage  of  using  variable  ex- 
pansion gear  on  the  high-pressure  cylinder,  there  being  only  a 
difference  of  ^4  lb.  per  kilowatt  between  20  per  cent  overload 
and  half  load.  The  steam  consumption  per  kw-hour,  con- 
densing, was  22.4  lbs.  at  full  load,  22.7  lbs.  at  three-quarter  load. 
24.0  lbs.  at  half  load  and  23.25  lbs.  at  20  per  cent  overload.  The 
governing  results  showed  a  rise  of  only  2^-i  per  cent  permanent 
and  4'/j  per  cent  momentary  variation. — Lond.  Electrician. 
Sept.  6. 
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Oil  Ilnyincs. — An  illustrated  account  of  an  exhaustive  tc=t 
u  liieli  has  been  recently  carried  out  to  determine  the  oil-con- 
^r.inption  of  a  soo-hp  Diesel  oil  engine  by  M.  Longridge,  chief 
I  iiKiiiccr  lo  the  British  Engine,  Boiler  &  Electrical  Insurance 
Company.  The  guaranteed  consumption  was  0.45  lb.  of  18,000 
B.  T.  U.  oil  per  hp-hour,  and  the  test  figures  came  out  at  0.348 
lb.  for  full  load,  0.303  lb.  for  half  load  and  0.304  lb  for  quarter 
Ifiad.  The  half -load  figure  is  equivalent  to  a  thermal  efficiency 
of  47  per  cent. — Lx)nd.  Elec.  Eng'ing,  Sept.  5. 

Electric  Cranes. — H.  H.  Broughton. — The  first  of  a  scries  of 
articles  on  electric  cranes.  The  author  summarizes  the  advan- 
tajjes  of  electrically  driven  cranes  and  points  out  their  superior- 
ity over  the  hydraulic  system.  A  summary  is  given  of  com- 
parative tests  of  hydraulic  and  electric  cranes,  the  results  of 
these  tests  being  given  in  great  detail  in  form  of  tables. — Lond. 
litectrician,  Sept.  6. 

Traction. 

Tramways  and  Motor  Oniinbuses. — H.  M.  Savers. — An  article 
in  which  the  author  discusses  the  relative  advantages  of  tram- 
ways and  motor  omnibuses  for  public  passenger  service  on  the 
basis  of  cost  of  service.  It  is  shown  that,  as  the  cost  of  a 
motor-otnnibus  service  is  nearly  proportional  to  the  car  miles 
1  iin,  while  the  cost  of  a  tramway  service  is  partly  made  up  of 
charges  dependent  upon  the  cost  of  equipping  the  route,  irre- 
spective of  the  service  run  upon  it,  there  must  be  some  density 
of  service  for  any  particular  case  at  which  the  route  charges 
make  up  the  difference  between  the  car  mileage  costs  of  the  two 
vehicles.  For  a  denser  service  the  tramway  is  the  more  econom- 
ical. Working  out  this  principle  with  figures  derived  from  ex- 
perience, the  result  is  generally  that,  wherever  the  traffic  prom- 
ises to  make  a  tramway  remunerative,  it  is  more  economical  than 
the  motor  omnibus.  It  is  also  pointed  out  that,  where  traffic 
fluctuates  widely  during  the  day,  or  over  a  year,  omnibuses  may 
sive  a  better  result  than  tramways,  owing  to  the  route  charges 
of  the  latter  having  to  be  put  against  a  too  small  car  mileage. 
.■\ttention  is  drawn  to  certain  costs  due  to  the  use  of  the  roads, 
which  fall  upon  the  rate-payers  in  the  case  of  the  omnibus,  while 
tramways  contribute  directly  to  the  rates,  being  assessed  upon 
their  tracks;  tramways  also  maintain  a  considerable  part  of  tlie 
road  surface,  and  these  items  must  be  taken  into  account  in 
ascertaining  the  true  total  cost  of  each  service.  It  is  finally  sug- 
gested that  the  much  better  utilization  of  the  street  area  by 
vehicles  running  upon  rails  must  be  taken  into  account  where 
street  congestion  renders  the  best  use  of  the  streets  an  important 
economic  consideration. — Lond.  Elec.  Eng'ing,  Sept.  5. 

Accidents. — A  report  of  the  British  Board  of  Trade  on  the 
number  of  persons  killed  and  injured  on  the  railways  of  the 
United  Kingdom  during  1906.  The  totals  upon  electric  railways, 
through  contact  with  the  "live"  rail,  are  four  killed  and  twenty 
one  injured.  In  addition,  sixteen  employees  and  one  person  on 
business  were  injured  by  shock  and  burn,  not  caused  by  direct 
contact  with  the  "live"  rail,  and  four  were  injured  (one  fatally) 
in  generating  stations. — Lond.  Elec.  Eng'ing,  Aug.  29. 

Installations,  Systems  and  Appliances. 

Tariffs  of  Charging  for  Electrical  Energy. — .\n  editorial  sinn- 
niary  of  the  various  taritTs  employed  l)y  British  supply  stations. 
The  m.ixinnnn  demand  system  of  charging  is  favored  very  con- 
siderably, the  upper  limit  being  frequently  14  cents  atid  the  lower 
limit  4  cents,  although  there  is  a  good  deal  of  variety.  For  ex- 
ample, there  are  the  limits  14  and  6  cents,  12  and  6  cents,  14  and 
S  cents,  12  and  5  cents,  14  and  3  cents,  and  so  on.  This  variety, 
of  course,  is  natural  enough,  because  the  stand-by  charges  and 
running  charges  must  both  vary  considerably  with  the  size  of  the 
undertaking  and  with  local  conditions.  The  maximum-demand 
system  is  undoubtedly  correct  in  principle,  but  it  is  generally 
inadvisable  to  give  this  system  without  any  alternative,  and  con- 
sequently any  number  of  systems  more  or  less  simple  are  found 
in  addition.  Thus  Buxton,  besides  having  a  rate  of  14  cents  for 
the  first  hour  and  6  cents  after  the  first,  has  rates  of  12,  8,  6  and 
5  cents.  Some  towns  have  simply  a  flat  rate,  others  having  a 
sliding  scale  with  limits.  Hornsey  gives  a  rate  of  10  cents  with 
rebates,   and  Hertford  includes   free  wiring  if   16  cents  and  4 


cents  are  paid  in  place  of  14  and  4  cents.  A  difference  of  price 
according  to  the  voltage  of  supply  is  noticeable  in  one  or  two 
instances.  Thus  Hove  gives  a  supply  of  220  volts  for  14  cents 
and  8  cents,  but  for  a  supply  of  1 10  volts  the  charge  is  16  and  8 
cents.  Similarly,  Kensington  gives  a  supply  at  200  volts  for  10 
and  6  cents,  but  charges  12  cents  for  a  loo-volt  supply.  Halls 
are  charged  at  7  cents  and  churches  at  6  cents  at  Govan.  At 
Horsham  churches  have  to  pay  10  cents,  while  at  Hackney  a 
6-cent  rate  is  allowed.  At  Whitehaven  the  charge  is  based  on 
$40  per  kw-year  and  4  cents  per  kw-hour,  whereas  at  Norwich 
a  yearly  charge  is  made  of  12  per  cent  on  the  net  assessment, 
and  a  further  charge  of  2  cents  per  kw-hour.  Flat  rates,  in 
addition  to  being  subject  to  rebates,  are  frequently  quite  com- 
plicated. Thus  at  Westminster  the  first  1000  kw-hours  are 
charged  at  11  cents  and  the  next  3000  at  9  cents,  and  after  4000 
the  charge  is  7  cents.  St.  Pancras,  again,  has  a  number  of  dif- 
ferent charges.  The  flat  rate  with  or  without  discounts  is  un- 
fair. In  addition  to  the  different  tariffs  for  lamps,  there  are 
further  rates  for  motors.  Generally  speaking,  the  published  rate 
for  motors  is  a  flat  rate  of  from  2  cents  to  4  cents  per  kw-hour; 
though,  as  a  matter  of  fact,  large  consumers  are  always  consid- 
red  on  their  merits  and  prices  are  arranged  in  accordance  wi:h 
load  factor  and  quantity.  In  addition  to  a  flat  rate,  some  supply 
authorities  graduate  the  charge  according  to  ((uantity:  thus 
Woolwich  supplies  10,000  kw-hours  at  4  cents  and  40,000  kw- 
hours  at  2.5  cents.  Some  authorities  make  the  more  rational 
charge  of  a  certain  sum  per  kilowatt  of  demand  per  year  and 
a  low  rate  per  kw-hour.  In  the  case  of  a  small  demand  for 
motors,  as  well  as  for  lamps,  the  complications  may  arise  that 
a  consumer  desired  the  charges  of  the  maximum-demand  system 
for  his  lighting  load,  and  also  requires  a  certain  amount  of 
energy  for  motors  and  heaters.  If  he  wishes  to  take  advantage 
of  the  maximum-demand  rate  for  lighting  and  of  the  lower  rate 
for  heaters  and  motors,  he  must  pay  for  two  meters  and  put 
in  duplicate  wiring.  On  the  other  hand,  if  he  avoids  duplicate 
wiring  and  has  only  one  meter,  it  is  practically  impossible  for 
him  to  make  use  of  the  maximum-demand  system.  Finally,  the 
advantages  of  the  use  of  a  time-switch  are  pointed  out.  If  two 
meters  were  installed  and  a  time-switch  to  change  over  from 
one  meter  to  the  other  during  times  of  peak  load,  or  the  equiva- 
lent arrangement  of  a  single  meter  with  a  shunt,  then  all  the 
energy  used  during  the  greater  part  of  the  day  and  registered 
by  one  of  the  meters  might  be  charged  for  at  quite  a  low  rate, 
and  that  used  during  the  time  of  peak  could  be  charged  at  a 
comparatively  high  rate.  It  is  quite  immaterial  to  the  suppliers 
of  electrical  energy  for  what  purposes  the  electrical  energy  is 
used  during  times  of  light  load.  Such  a  system  has  the  disad- 
vantage that  it  takes  no  account  of  load  factor,  but  it  has  the 
;idvantage  of  simplicity,  and  the  further  advantage  that  it  would 
lend  to  encourage  the  small  user  of  electricity  for  motors. — 
Lond.  Electrician,  Aug.  30. 

British  Central-Station  Account. — An  abstract  of  last  year's 
report  of  the  Borough  of  Stepney  electric  station.  The  general 
tendency  of  British  electricity  supply  authorities  to  reduce  their 
rates,  especially  to  power  consumers,  has  in  some  cases  led  tc 
disastrous  results.  In  the  case  of  Stepney,  however,  a  substan- 
tial reduction  in  price  per  kw-hour  for  both  motors  and  lamps 
has  actually  resulted  in  a  larger  surplus  than  last  year.  This 
has  been  etTected  by  a  reduction  of  the  works  cost  of  generating 
electrical  energj-,  this  reduction  amounting  to  about  to  per  cent 
and  having  been  accomplished  by  economies  in  the  use  of  coal. 
The  total  coal  used  during  the  year  was  9366  tons,  of  which  4000 
tons  were  best  smokeless  Welsh,  costing  $18,000.  and  use<l  prin- 
cipally for  carrying  the  heavy  load  during  the  few  huurs  each 
evening,  while  the  balance  of  more  than  5000  tons  consisted  of 
cheap  bituminous  slack,  costing  $15,000.  and  was  used  through- 
out the  greater  part  of  the  24  hours.  The  total  expenses,  includ- 
ing capital  charges,  etc.,  per  kw-hour  were  3.34  cents,  while  the 
corresponding  total  revenue  from  all  sources  was  3.74  cents; — 
Lond.  Elec,  .\ug.  30. 

Manchester. — The  conclusion  of  the  illustrated  description  of 
the  three-phase  power  supply  of  the  Manchester  municipal  sta- 
tion. The  present  installment  deals  especially  with  sub-stations 
In  certain  installations  both  .nlternating-currcnt  and  direct-cur- 
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rent  are  needed  from  the  three-phase  mains,  and  both  stationary 
transformers  and  rotary  converters  are  required  in  one  sub- 
station. The  number  of  power  consumers  on  the  three-phase 
mains  at  present  is  lO,  and  the  rating  of  the  sub-station  plant 
installed  is  7160  kilowatts.  Some  3800  kilowatts  of  this  total  is 
in  motor-converters  and  the  balance  in  static  transformers.  The 
combined  consumption  of  the  10  firms  is  over  12,000,000  kw- 
hours  per  year,  .\mong  the  present  three-phase  customers  are 
two  spinning  mills,  a  wire  works,  a  locomotive  works,  armor- 
plate  works,  chain  works,  electric-motor  makers,  machine-tool 
makers  and  chemical  works.  The  motors  installed  in  these 
works  range  in  size  from  7.5  to  150  horse-power. — Lond.  EU-c- 
trician,  Aug.  30. 

Transformers  for  Adjustable  Resistances. — G.  Benischke. — 
Voltage  regulation  in  alternating-current  circuits  is  preferably 
carried  out  by  means  of  adjustable  inductance  coils,  but  they 
cannot  always  be  used.  For  instance,  for  charging  mains  when 
a  long  cable  containing  considerable  capacity  is  to  be  gradually 
switched  on  to  a  high-voltage  supply,  the  use  of  an  inductance 
coil  would  be  dangerous,  since  the  variation  of  the  inductance 
from  a  high  to  a  low  value  would  probably  lead  to  resonance 
conditions  at  some  point.  For  this  purpose,  therefore,  non- 
inductive  regulation  must  be  employed,  and,  if  the  handling  of 
apparatus  in  the  high-tension  circuit  is  to  be  avoided,  a  trans- 
former connected  as  rii  Fig.  2  and  whose  secondary  is  gradually 


KrC,    2. — TRANSFUR.MERS    FOR    ADJUSTABLE    RESISTANCES. 

short-circuited  by  a  liquid  or  other  resistance  F  may  advan- 
tageously be  employed.  For  double-pole  charging — such  as  is 
necessary  in  the  case  of  concentric  mains — the  modification 
shown  in  the  right-hand  diagram  is  suitable.  The  action  of 
such  apparatus  depends  on  the  fact  that  the  primary  of  a  trans- 
former behaves  like  a  choking  coil,  with  an  impedance  which 
decreases  as  the  secondary  load  is  increased,  so  that  more  cur- 
rent is  allowed  to  pass  to  the  mains.  The  maximum  choking 
action  occurs  when  the  secondary  is  on  open  circuit,  and  the 
minimum  when  the  secondary  is  short-circuited :  the  voltage 
acioss  the  primary  in  the  latter  case  being  the  short-circuited 
voltage  of  the  transformer,  which  is  only  a  small  fraction  of 
the  open-circuit  primary  voltage.  The  distinct  advantage  of  this 
method  ever  choking-coil  regulation  lies  in  the  fact  that,  whereas 
with  the  latter  the  ohmic  resistance  remains  constant  and  only 
the  inductive  resistance  varies,  witli  the  transformer  both  resist- 
ances vary  simultaneously,  and  it  is  possible  lo  alter  the  amount 
of  variation  of  each  by  altering  the  nature  of  the  secondary 
load.  Further,  the  ohmic  resistance  of  a  choking  coil  is  com- 
paratively small,  while  the  corresponding  equivalent  ohmic  resist- 
ance of  the  transformer,  both  on  open  circuit  and  with  a  non- 
inductive  secondary  loid,  is  large  compared  with  its  inductive 
resistance.  By  never  actually  opening  the  secondary  circuit,  and 
by  using  the  correct  maximum  secondary  resistance,  it  is  possi- 
ble to  insure  that  the  resonance  conditions  cannot  occur. — 
Lond.  Elec.  Engineer,  Aug.  16. 

Eleclrieily  on  rarms.—\).  S.  Paxton.— A  profusely  illustrated 
account  of  the  numerous  applications  of  electricity  for  indus- 
trial purposes  at  a  farm  in  Saxony.  A  system  of  high-and- 
low-tension  wires  has  been  erected,  and  portable  transformers 
and  motors  c;in  be  connected  to  it  at  numerous  points.  Electric 
motive  power  is  employed  for  threshing,  saws,  pumping  and 
distributing  manure,  etc.— Lond.   Elec.   Eng'ing,  Aug.   29. 

Electric  Equipment  of  an  Asylum.— .\  description  of  the 
equipment  for  light  and  power  purposes  of  extension  of  the 
lunatic  asylum  of  the  London  Cotnily  Council. — Lond.  Electrical 
Engineering,  Aug.  29. 

Switchboard.— O.  Spitzf.r— .\  fully  illustrated  •description  of 


the  new  switchboard  in  the  station  of  the  International  Electric 
Company  in  V-ienna.  Use  is  made  of  the  system  of  Klingen- 
berg.  in  which  the  different  instrument  panels  are  not  firmly 
fixed  on  the  main  frame  but  are  movable.  All  instruments  and 
apparatus  which  belong  to  one  machine  or  to  one  cable  are 
placed  on  a  car  running  on  rails  in  a  closed  chamber  of  the 
main  board.  This  enables  one  to  disconnect  single  groups  of 
instruments  from  the  switchboard  by  simply  running  the  cor- 
responding car  out  of  the  board  so  that  revisions  and  repairs 
are  not  made  in  the  high-tension  room,  but  in  front  of  the 
switchboard. — Elek.  u.  Masch.,  Sept.  i. 

Starting  .SwiVc/i.— Details  of  construction  with  illustrations 
of  a  recently  patented  motor-starting  switch  of  E.  F.  Moy, 
which  is  of  the  hand-operated,  magnetic-clutch  variety. — Lond. 
Elec.  Eng'ing,  .\ug.  29. 

Rules. — A  full  reprint  of  the  complete  set  of  regulations  of 
the  German  Association  of  Electrical  Engineers  for  erection  of 
electric  installations  for  light,  power,  etc.,  with  a  notation  which 
is  recommended  for  electrical  drawings. — Elek.  Zeit.,  Sept.  5. 

Regulations. — Extracts  from  the  new  sets  of  safety  regula- 
tions of  ^he  German  .Association  of  Electrical  Engineers. — 
Lond.  Elec.  Eng'ing,  .\ug.  29. 

Wires,  Wiring  and  Conduits. 

Soldering. — A.  Lippmaxx. — The  conclusion  of  his  article  on 
the  role  which  acid  plays  in  solders.  He  shows  that  it  is  pos- 
sible to  make  solders  which  contain  much  less  organic  acids 
and  are  more  suitable  for  soldering  than  rosin,  so  that  the 
recommendations  of  the  latter  material  by  the  German  Associa- 
tion rules  is  not  warranted.  To  compare  the  advantages  of 
different  solders,  tests  of  the  acid  content,  of  the  attack  on 
metals,  mechanical  tests,  etc.,  are  recommended.  Electrical 
tests  (for  instance,  resistance  measurements)  may  also  give 
information  concerning  the  quality  of  the  solder,  but  they  re- 
quire too  much  time. — Elec.  Zeit.,  Sept.  5. 

Fuses. — G.  J.  Meyer. — An  abstract  with  illustrations  of  his 
recent  German  paper  on  the  phenomena  durin,g  the  blowing  of 
a  fuse,  and  on  the  German  regulations  as  to  fuses. — Lond. 
Electrician,  Aug.  30. 

Electrochemistry  and  Batteries. 

Purification  of  Water. — H.  Leffmann. — A  Franklin  Institute 
paper  on  direct  and  indirect  methods  of  electric  purification  of 
water.  In  direct  methods  electrolysis  is  applied  with  aluminum 
electrodes.  Aluminum  hydro-xide  is  formed  which  has  the 
effect  of  combining  with  the  organic  matter  and  entangling  the 
suspended  substances,  so  that  the  water  after  treatment  can  be 
subjected  to  a  rapid  filtration  and  will  show  material  improve- 
ment in  microbic  content,  especially  if  the  amount  of  suspended 
matter  and  microbic  content  were  previously  high.  For  waters 
containing  but  little  suspended  impurity,  the  purifying 
action  is  relatively  low.  The  consumption  of  the  alu- 
minum electrode  is  a  serious  item  of  expense.  As 
an  indirect  electrical  method,  he  mentions  the  steriliza- 
tion of  water  by  means  of  electrically  produced  ozone, 
and  gives  some  data  on  the  experimental  plant  which  was 
in  use  with  the  Vosmacr  process  in  Philadelphia.  Many  tests 
of  the  bacteriocidal  efficiency  of  the  ozone  plant  have  shown 
that  the  water  as  discharged  from  the  ozonizer  was  practically 
sterile,  exact  figures  being  given  in  formulas  and  tables. — Jour. 
Franklin  Inst.,  Aug.  and  Sept. 

Charging  Plant  for  Storage  Batteries.— An  illustrated  descrip- 
tion of  a  charging  plant  for  electric  automobiles.  The  switch- 
board measures  ii  ft.  by  3  ft.  and  has  mounted  at  the  hack  of 
it  a  field  rheostat  for  the  dynamo,  with  hand-wheel  in  front. 
A  reverse  cut-out  is  fitted  to  prevent  the  accumulators  discharg- 
ing throu.gh  the  dynamo  in  the  event  of  the  latter  accidentally 
slopping.  The  main  ammeter  and  voltmeter  are  9  in.  in  di- 
aincter  and  of  the  dead-beat,  moving-coil  type,  reading  up  to 
175  anpcrcs  and  7!i  volts  respectively,  while  tljere  are  20  am- 
meters of  6  in.  diameter  for  the  charging  circuit.  The  re- 
sistances are  fitted  in  separate  porcelain  units  for  each  step,  and 
may  be  easily  replaced.  There  are  double-pole  main  switches 
and  fi:scs.  with  a  safety  fuse  to  each  circuit.  The  dynamo  is 
capable  of  a  normal  output  at  70  volts  of  160  amperes..  It  i"!  pos- 
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siblc  10  charge  at  one  time  275  accumulators  with  100  amperes 
'  4  volts,  the  normal  rate  being  7  amperes,  with  a  possible 
Maximum  of   10  amperes  if  necessary.     The  dynamo  runs  at 

960  revolutions  per  minute, — Lond.  lilcctrician,  Sept.  6. 

Units,   TMeasurements  and   Instruments. 

Current  Meter. — W.  W.  Lackie. — A  description  of  a  device 
for  measuring  electric  currents.  As  shown  in  Fig.  3,  a  maxi- 
mum-current indicator  comprises  a  pivoted  lever,  C,  connected 
to  the  core  of  a  fixed  solenoid.  A,  so  as  to  be  tilted  when  a 
certain  current  passes.  The  tilting  connects  a  wheel,  F,  carried 
by  the  lever,  with  a  wheel  of  the  counting  train  of  a  watt-hour 
or  other  meter,  so  as  to  move  a  weight  along  the  lever  till  the 
latter  is  tilled  back.     The  position  of  the  weight  indicates  the 


FIG.    3. — CI;rREXT     meter. 

current  strength.  The  time  taken  to  lilt  the  lever  back  is  ap- 
proximately the  same  for  all  currents,  and  depends  on  which 
wheel  is  used  as  driving  wheel.  According  to  the  specification 
ihc  lever  is  trough-shaped,  and  the  driving  wheel  may  belong 
to  a  clockwork,  driven  electrically  or  by  a  spring  so  as  to  niake 
the  apparatus  complete  in  itself.  In  the  arrangement  shown 
the  wheel,  F,  winds  in  a  cord  H,  which  passes  through  the 
weight,  E,  and  moves  it  by  a  stop,  L.  When  the  lever  tilts  back 
ihe  cord  is  unwound  by  a  weight,  N,  leaving  the  weight,  E,  for 
its  posilion  to  be  read  from  a  scale.  G,  on  or  separate  from  the 
lever.  The  cord  may  be  fixed  to  the  weight,  E,  the  part  to  the 
left  being  omitted,  but  in  that  case  a  further  increase  of  current 
would  be  recorded  in  a  shorter  time  than  the  original  current. 
Several  modifications  of  this  meter  are  also  described. — Lond. 
Elec.  Engineer,  Aug.  23. 

Optical  Pyromctry. — L.  Holborx. — A  (British)  Association 
paper  in  which  the  author  first  summarizes  the  fundamental 
laws  of  black-body  radiation,  namely,  the  Stefan-Boltzmann  law 
for  the  total  radiation,  Wien's  displacement  law,  and  Planck's 
law  for  the  radiation  at  a  single  wave  length.  Measurements  of 
temperature  can  be  based  on  any  equations,  but  the  most 
important  one  is  the  third  law,  especially  in  the  simpler  (and 
older)  form  of  Wien.  The  fundamental  constant  in  Wien's 
law  has  been  delcrmiiied  with  an  accuracy  which  may  amount 
lo  about  I  per  cent  so  that  temperature  measurements  (if  the 
melting  point  of  gold,  1064  degrees,  is  taken  as  the  starting 
point)  is  accurate  to  6  degrees  at  1500  degrees  C,  to  16  degrees 
at  2000  degrees  C  and  to  48  degrees  at  3000  degrees  C.  Several 
>pes  of  optical  pyrometers  are  briefly  described.  If  an  optical 
liyrometer  which  has  been  standardized  by  means  of  a  black 
body,  is  employed  on  a  body  of  smaller  radiating  power,  not 
the  true  temperature  is  obtained  but  a  smaller  value  which  in 
distinction  from  the  true  temperature  is  called  the  "black 
temperature."  For  the  noble  metals  such  "as  silver,  gold  and 
platinum,  special  measurements  of  the  emissivity  have  fur- 
nished a  simple  result.  The  emissive  power  (relative  to  that 
n|  a  black  body,  at  the  same  temperature)  for  those  metals  for 
I  given  wave-length  in  the  visible  region  is  independent  of  the 

niperature  within  the  accuracy  of  the  measurements  of  tem- 
■KTature.     Thus  platinum   emits  red   light  of   about  one-third, 

i)ld  of  one-eighth,  and  silver  of  one-fourteenth  of  the  bright- 
ness of  a  black  body  at  the  same  temperature.  The  law  is 
valid  down  to  low  temperatures  where  we  can  determine  the 
emissive  power  from  the  absorption  of  good  metallic  mirrors. 
— Lond.  Electrician,  Aug.  30. 

String  Electrometer. — T.  Wulf. — Two  silvered  quartz  fibers 
arc  si:s])cnded  side  by  side  and  joined  and  weighed  at  the  bot- 


tom. They  are  surrounded  by  a  conducting  vessel,  which  is 
charged  to  a  certain  potential.  The  fibres  diverge  even  w)ien 
earthed,  since  each  fibre  is  in  an  electrostatic  field  formed  by, 
say,  the  positive  charge  of  the  nearest  wall,  and  the  negative 
charge  on  the  other  fibre,  due  to  induction.  This  arrangement 
has  the  advantage  that  positive  and  negative  charges  have  an 
opposite  effect  upon  the  divergence.  The  scale  of  the  iiutru- 
ment  is  quite  independent  of  the  potential  to  which  the  outer 
vessel  happens  to  be  charged.  The  deflection  is  simply  pro- 
portional to  the  difference  of  potential  between  the  fibres  and  the 
conducting  vessel,  which  behaves  like  Faraday's  ice  pail.  Veo' 
high  potentials  can  be  measured  with  the  instrument,  so  long 
as  a  proper  auxiliary  potential  is  available.  On  the  other  hand, 
the  sensitiveness  of  the  scale  is  preserved  down  below  one  volt, 
so  that  even  fractions  of  a  volt  can  be  measured.  Herein  the 
instrument  is  distinctly  superior  to  the  gold-leaf,  which  ceases 
10  act  below  some  70  volts. — Phys.  Zeit.,  Aug.  15 ;  abstracted  in 
Lond.  Electrical  Engineering,  Sept.  5.' 

String  Galvanometer. — G.  Zemplen. — A  note  on  the  observa- 
tion of  alternating  currents  with  a  string  galvanometer. — Lond. 
Electrician.  Sept.  6. 

Testing  Machine. — C.  E.  Larard. — An  illustrated  paper  de- 
scribing in  detail  the  construction  of  a  new  testing  machine 
which  is  capable  of  great  precision  of  control  with  respect  to  the 
time  rate  of  straining  and  loading,  either  slowly  or  very 
quickly  over  a  large  range.  The  control  obtained  in  this  ma- 
chine for  torsion  as  well  as  the  more  usual  tests  of  tension,  com- 
pression, and  bending,  is  due  to.the  use  of  two  electric  motors 
with  wide-speed  range,  the  high  range  in  the  rate  of  straining 
by  hydrarlic  pressure,  and  the  fact  that  the  handle  and  other 
adjustments  are  controlled  from  one  position. — Lond.  Electrical 
Engineering.  Aug.  15. 

Testing  Dry  Cells. — F.  Stahli. — An  illustrated  description  of 
a  simple  switchboard  for  measuring  simultaneously  by  means  of 
a  single  galvanometer  and  a  single  ammeter  the  voltage  and 
amp-hour  rating  of  dry  ceUs.^Elek.  Zcit.,  Sept.  5. 

Electric  Welding. — \n  illustrated  article  on  the  Thomson  pro- 
cess of  electric  Avelding  and  various  modifications  of  it  which 
have  recently  been  developed.  A  new  method  of  uniting  the 
surfaces  to  be  joined  as  in  the  left-hand  diagram  of  Fig.  4. 
These  proje.ctions  set  up  local  heating,  and  when  they  are  at  the 
right  temperature  they  are  welded  together  by  pressure.  \ 
method  of  forming  joints  in  thin  material  is  as  follows.  The 
strips  are  butted  in  the  clamps  of  the  welder  in  such  a  way  that 
when  heated  and  pressed  together  the  edges  are  turned  up 
against  each  other,  as  shown  in  the  right-hand  diagram.  An 
automatic  hammer  is  then  used  to  force  the  upturned  edges 
down  against  the  strip,  and  to  press  the  heated  metal  to  about 
the  same  thickness  as  the  original  strip.  .\n  extremely  stroni; 
and  satisfactory  joint  is  the  result.  .\  Thomson  electric-welding 
machine,  specially  adapted  for  the  manufacture  of  hollow  han 
died  table   cutlery,   and   a  method  of  electrically  welding   wire 


FIG.  4. — ELECTRIC  WELDING. 

netting,  also  the  manufacture  of  square  and  hexagon-headed 
bolts  by  electric  welding,  etc.,  are  described.  Finally,  a  trans- 
former specially  designed  for  welding  purposes  by  Bcrrj'  and 
Wallis  Jones  is  noticed  and  illustrated. — Lond.  Electrical  Times 
Sept.  5. 

Telegraphy,  Telephony  and  Signals. 
Jl'ireless  Telephony. — Ma.iorana — .\  paper  read  before  the 
Italian  Electrical  Association  describing  his  new  system  of  ■ 
wireless  telephony,  which  is  based  on  the  use  of  a  spark  gap. 
For  generating  the  spark  a  special  rotating  arrangement  is 
used  by  which  it  is  claimed  10,000  single  sparks  per  second  can 
be  obtained.  In  wireless  telephony  there  is  required  a  micro- 
phone that  can  be  used  with  high-tension  currents.  It  must 
be  capable  of  withstanding  a  pressure  of  several  thousand 
volts  and  of  carrying  a  considerable  current.    These  conditions 
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gave  rise  to  the  Majorana  hydraulic  microphone,  which  depends 
on  the  capillary  properties  of  fluid  jets.  A  stream  of  liquid 
flowing  from  a  suitably  constructed  opening  divides  itself  into 
drops  which  follow  each  other  at  practically  constant  intervals. 
The  frequency  may  be  noticed  acoustically  by  allowing  the 
drops  to  fall  on  an  elastic  membrane  which  then  gives  out  a 
sound  of  corresponding  frequency.  When  mechanical  oscilla- 
tions are  superimposed  on  the  fluid  jet  periodical  constrictions 
may  be  noticed  which  are  of  very  nearly  the  same  frequency  as 
the  superimposed  oscillations.  The  drops  thus  force  th^  mem- 
brane on  which  they  impinge  to  give  out  sounds  of  a  corre- 
sponding frequency.  If  the  drops  fall  on  a  levei  surface  at 
right  angles  to  their  direction,  a  covering  of  thickness,  varying 
with  the  frequency  of  the  drops,  is  formed.  Prof,  Majorana 
has  constructed  a  microphone  on  this  principle  and  has  thus 
obtained  telephonic  currents  of  extraordinary  clearness  and 
strength.  This  microphone  consists  of  the  usual  mouthpiece 
and  of  a  membrane  fixed  to  a  glass  tube  which  moves  freely 
under  the  oscillations  of  the  membrane  and  through  which 
slightly  acidulated  water  flows.  The  liquid  passes  out  of  a 
special  opening  in  the  glass  tube  and  strikes  the  upper  surface 
of  a  "collector,"  consisting  of  two  cylindrical  pieces  of  platinum 
insulated  from  each  other.  On  striking  the  middle  of  the 
"collector"  the  fluid  spreads  itself  over  the  surface  and  puts 
the  two  halves  in  permanent  connection.  Thus  a  battery  whose 
poles  are  connected  in  circuit  with  a  telephone  and  this  "col- 
lector" will  send  a  constant  current  through  it  so  long  as  the 
membrane  is  not  affected  by  sound  waves.  When  the  mem- 
brane vibrates  the  aperture  begins  to  oscillate,  and  varies  the 
flow  of  the  drops  so  that  the  fluid  on  the  "collector"  is  con- 
tinually altering  in  thickness.  If  this  circuit  is  connected  in  a 
suitable  way  with  the  spark-gap  mentioned  above,  the  intensity 
of  the  spark  will  correspond  with  the  sound  waves  and  will 
transmit  to  the  receiving  station  the  appropriate  words  and 
sounds.  Prof.  Majorana  obtained  good  results  with  this  ex- 
perimental arrangement,  but  found  it  advantageous  to  use  a 
Poulsen  arc  in  nitrogen  instead  of  the  spark-gap. — Lond. 
Electrician,  .'\ug.  30. 

Miscellaneous. 
Effect  of  Electricity  on  Plants. — J.  H.  Priestley. — .\  paper 
read  before  the  British  Naturalists'  Society  in  which  the  author 
gives  results  of  the  experiments  with  the  overhead  discharge 
system  of  electrification.  This  method  has  a  distinct  effect, 
usually  favorable  in  character,  upon  the  growth  of  plants. 
Experiments  with  earth  currents  showed  occasionally  an  in- 
crease in  the  rate  of  plant  growth,  but  often  there  was  no  defi- 
nite effect. — Lond.  Electrician,  Sept.  6. 

Meter  Calibrating  Equipment. 

By  William  Bradshaw. 

The  watt-hour  meter  being  the  apparatus  which  definitely 
determines  the  revenue  on  which  the  success  or  failure  of  the 
operating  company  depends,  it  is  highly  important  that  it  be 
kept  permanently  in  correct  calibration.  To  accomplish  suc- 
cessfully and  economically  this  purpose  requires  two  lines  of 
standard  instruments,  which  are  usually  designated  as  primary 
standards  and  secondary  standards. 

The  primary  standard  may  have  a  great  many  useful  features, 
but  the  essential  one  must  be  permanence  of  calibration.  With 
this  feature  obtained,  the  standard  should  in  addition  be  un- 
affected by  uniform  external  magnetic  fields,  accurate  on  either 
alternating  or  direct-current  circuits,  astatic,  cover  a  wide 
range  of  currents  and  voltages,  convenient  to  use  and  of  a  semi- 
portable  type. 

The  primary  stamlard  may  contain  all  of  these  Features  and 
still  be  of  little  value  to  the  central  station  if  it  will  not  stand 
shipment  when  properly  packed  without  destroying  its  calibra- 
tion. The  central  station  must  from  time  to  time  verify  the 
calibration  of  the  standard,  and  not  having,  the  means  at  hand 
for  this  work,  it  must  ship  the  meter  to  some  standard 
lahorafory   or   Government  bureau   of   standards:     Rarely   can 


the  instrument  be  delivered  to  the  standardizing  laboratory  by 
messenger,  hence  must,  to  be  of  any  value,  be  so  constructed 
as  to  be  shipped  by  express  without  mechanical  injury  or  dam- 
age of  calibration. 

A  line  of  primary  standards,  or  precision  instruments,  have 
been  in  use  for  a  number  of  years,  and  through  the  medium 
of  a  free  calibration  service  for  a  period  of  five  years,  the 
manufacturer  has  been  able  to  keep  accurate  and  reliable  rec- 
ords of  the  permanence  of  each  instrument's  calibration  and 
general  performance  of  the  meter.  The  number  of  instru- 
ments in  constant  use,  record  of  whose  performance  has  been 
kept,  runs  into  the  hundreds,  and  every  one  has  made  one  or 
more  round  trips  between  the  customer  and  the  manufacturer's 
laboratory  without  a  single  failure  due  to  shipment.  The 
average  performance  of  permanence  of  calibration  has  been 
a  change  not  exceeding  .1  to  .2  of  I  per  cent. 

From  the  above  it  will  be  seen  that  the  central  station  has 
available  a  line  of  primary  standards  with  all  the  essential  or 
important  features  of  a  laboratory  standard;  but  which,  re- 
gardless of  frequent  shipment  by  express  and  movement  from 
place  to  place  by  the  user,  is  just  as  permanent  in  calibration, 
retains  its  zero  setting  equally  well  and  has  greater  inherent 
range  of  current  and  voltage  than  the  average  laboratory 
standard. 

A  precision  meter  which  has  the  preceding  characteristics 
and  qualifications  is  illustrated  by  Fig.  I.     This  particular  meter 


FIG.    I. — rRECISION    WATT-HOUR    METER. 

illustrated  is  especially  adapted  for  testing  watt-hour  meters 
on  account  of  wide  ranges  of  current  and  voltage  for  which  it 
is  adapted.  Three  maximum  current  ranges  of  5,  20  and  100 
amperes  each  are  covered  by  this  one  instrument,  and  its  shunt 
circuit  is  so  designed  that  it  requires  1000  ohms  per  100  volts ; 
hence  its  range  on  voltage  is  limited  only  by  the  amount  of 
external  resistance  used.  With  the  lOO-volt  resistance  in  use 
the  meter  will  measure,  with  an  accurancy  well  within  the  limits 
of  error  given  by  the  formula  on  the  certificate  of  calibration 
shown  in  Fig.  2,  values  from  10  to  10,000  watts.  With  other 
resistances  the  range  of  watts  measured  will  be  in  proportion 
to  the  resistance  used. 

The  coil  system  consists  of  two  movable  and  four  fixed 
coils.  Each  movable  coil  is  placed  between  two  fixed  coils  and 
the  connections  of  the  coil  system  so  arranged  that  each  mov- 
able coil  is  attracted  by  one  and  repelled  by  the  other  of  thcst 
fixed  coils.  This  arrangement  prevents  any  mutual  induction 
between  the  two  sets  of  coils. 

The  instruments  arc  zero  reading;  that  is,  the  movable  sys- 
tem is  deflected  from  its  position  of  rest  when  current  passes 
through  the  coils,  and  the  indications  arc  read  from  the  de- 
flection required  of  a  spiral  spring  to  return  the  movable 
system  to  the  zero  position.  By  this  construction  it  is  possible 
to  place   the   coils  close   together   and   make   them   of    such   a 
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form  as  will  give  the  greatest  torque  with  minimum  expendi-  • 
ture  of  energy  in  the  coils ;  also  with  this  form  a  minimum  of 
disturbing  influences  enters. 

The  scale  covers  an  entire  circle  approximately  5  ins.  in 
diameter,  and  this  is  again  virtually  multiplied  in  length  ten 
times  by  providing  the  deflecting  pointer  with  a  vernier  which 
permits  reading  to  i/io  of  each  of  the  200  main  scale  divisions 
or  I  in  2000  parts. 

The  certificate  of  calibration  illustrated  in  Fig.  2  gives  a 
representative  calibration  curve  for  one  of  these  meters.  This 
curve  shows  the  variable  relations  between  the  deflclion  of  a 
.sprinc  and  the  torque  required  to  produce  this  deflection.     Only 


CERTIFICATE  OF  STANDARDIZATION 
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by  the  use  of  two  controlling  springs  is  it  possible  to  keep 
this  variation  down  to  a  negligible  value  or  i/io  of  i  per  cent. 
With  the  best  possible  single  spring  tliis  variation  will  usually 
exceed  i  per  cent  for  some  point  of  the  360-degree  scale. 

The  secondary  standard  used  should  furnish  an  accurate, 
convenient  and  economic  method  of  line  calibration  of  service 
meters.  Secondary  standards,  with  which  the  line  test  can  be 
easily  and  accurately  made,  are  now  available  in  the  form  of 
special  watt-hour  meters  variously  known  as  test  meters, 
master  meters  or  preferably  portable  watt-hour  meters.  The 
method  of  this  line  test  consists  in  comparing  the  speeds  of  the 
moving  element  of  the  service  meter  and  the  portable  watt- 
hour  meter.  The  difference  in  revolutions  between  what  the 
standard  meter  should  make  if  the  service  meter  were  correct 
and  what  it  actually  does  make  for  a  given  number  of  revo- 
lutions of  the  service  meter,  divided  by  the  number  of  revolu- 
tions the  standard  makes  for  correct  registration  of  the  serv- 
ice meter,  gives  in  per  cent  the  accuracy  of  the  service  meter ; 
that  is,  the  per  cent  registration  of  the  service  meter. 

When  the  full-load  speeds  of  the  discs  of  the  service  meter 
and  the  standard  meter  are  the  same,  these  data  arc  obtained 
direct  by  taking  the  difference  between  the  two  speeds  for  a 
given  time  and  dividing  this  difference  by  the  speed  of  the  serv- 
ice meter  for  the  time  taken.  If  the  speeds  of  the  two  meters 
under  full  load  are  different  it  is  necessary  to  use  a  constant. 

Fig.  3  shows  a  portable  watt-hour  meter  arranged  for  this 
class  of  service.  It  has  four  current  capacities  of  S,  10,  20 
and  40  amperes  and  two  voltage  capacities,  namely,  100  and 
200  volts.  The  meter  may  be  arranged  for  any  one  of  the  series 
capacities  by  a  simple  plug  board  on  the  face  plate  of  the 
meter  and  for  either  of  the  voltage  capacities  by  changing  the 
leads  on  the  face  plate  to  the  left  of  the  voltage  conneclions. 
The  meter  is  arranged  to  record  on  its  dial  the  revolutions  of 
llie  disc  and  also  an  additional  index  indicates  i  revolution  to 
25  of  the  disc.  The  special  features  in  this  design  are  series 
coils  made  up  of  sections  which  are  connected  in  series-parallel 
.tjroups  for  the  various  capacities,  thus  giving  the  same  load 
characteristic  for  any  one  of  the  four  capacities  and  a  high 
torque  for  light  weight  of  moving  element. 

In  making  a  test  using  this  meter  as  a  standard,  the  standard 
meter  i?  connected  in  series  with  the  service  meter  under  tes;. 


care  being  taken  to  place  the  series  connection  for  the  standard 
meter  on  the  load  side  of  the  service  meter  and  the  voltage 
connection  of  the  standard  meter  on  the  line  side  of  the  service 
meter,  this  connection  preventing  either  meter  measuring  the 
shunt  energy  of  the  other.  When  thus  connected  a  load  approx- 
imating full  load  or  4  per  cent  of  full  load  is  connected  and  a 
comparison  made  of  the  speeds  of  the  two  meters,  the  standard 
meter  being  started  and  stopped  as  desired  by  a  small  snap 
switch  in  the  shunt  circuit  of  the  same. 

This  method  of  testing  service  meters  is  very  simple  and 
one  man  alone  can  test  a  large  number  of  service  meters  per 
day,  as  compared  with  any  other  method.  .When  used  with 
discretion  this  method  gives  very  accurate  and  reliable  results, 
but  there  are  a  few  limUations  to  the  meter  which  should  be 
borne  in  mind  when  using  it  for  test  purposes.  To  obtain  the 
best  results  it  is  advisable,  although  not  absolutely  necessary, 
that  the  load  and  voltage  characteristics  of  the  service  meters 
being  tested  be  known.  If  these  characteristics  do  not  agree  in 
general  with  those  obtained  from  standard  makes  of  watt-hour 
meters,  there  is  a  possibility  of  considerable  error  being  intro- 
duced in  the  calibration  of  the  service  meter.  If  the  different 
capacities  of  the  series  coil  are  not  obtained  by  a  series-parallel 
arrangement  of  sections  of  the  coil,  there  will  be  considerable 
difference  at  various  points  on  the  load  characteristic  in  the 
per  cent  registration  of  the  various  capacities.  An  allowance 
for  this  difference  in  per  cent  registration  must  be  made  in 
calibrating  the  service  meter  if  a  standard  is  i:sed  having  this 
type  of  series  coil.  It  is  recommended  that  tests  be  made  on 
the  service  meter  at  loads  approximating  full  and  4  per  cent 
of  load.  If  calibration  is  made  for  the  light  load  at  10  per  cent 
of  full  load  or  over  a  calibration  which  will  be  within  2  per 
cent  at  this  point  might  be  5  or  6  per  cent,  or  even  more,  plus 
or  minus  at  2  per  cent  of  full  load.  The  error  in  setting  in 
some  instances  may  evei:  cause  the  instrument  to  creep  on 
shunt  alone.  For  this  reason  it  is  advisable  to  calibrate  at  the 
lower  rating,  as  stated  above. 

Many  central  stations  will  take  all  of  the  precautions  cited 
and  make  the  serious  error  of  considering  the  portable  watt- 
hour  meter  as  a  primary  instead  of  a  secrndary  s'andard;  that 
is,  assume  that  the  portable  watt-hour  meter  is  sufficiently  per- 
manent in  calibration  that  it  does  not  need  any  primary  stand- 
ard to  which  it  is  compared  to  keep  it  in  calibration,  or  at  least 
it  is  only  compared  at  very  rare  intervals  with  such  a  standard. 
Many   instances   are  known   in  which   this   tj-pe  of  meter   has 


FIG.    3. — PORTABLE     STA.M>ARli     WATT- 111  l 

shown  remarkable  performance,  the  calibration  remaining  prac- 
tically constant  over  a  long  period,  but  the  severe  service  to 
which  this  type  of  meter  is  subject  in  transporting  it  from 
one  installation  to  another  and  installing  it  for  test  together 
with  the  liability  to  accident,  such  as  short  circuit,  sudden  ;af. 
etc.,  makes  it  a  very  hazardous  policy  to  rely  solely  on  the 
calibration  of  the  secondary  standard,  the  only  safe  method 
being  to  have  at  hand  a  reliable  primary  standard  of  a  type 
which  will  stand  shipment  and  consequently  can  be  sent  to 
some  bureau  of  standards  ■for  calibration  at  regular  intervals 
and  then  make  a  practice  of  calibra:ing  the  portable  watt-hiar 
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or  secondary  standard  meter  at  very  frequent  intervals  to  pre- 
vent the  changing  of  the  calibration  of  service  meters  when 
they  are  correct  and  the  standard  is  out  of  calibration. 

If  is  the  practice  of  some  large  central  stations  to  check 
the  secondary  standard  against  the  primary  standard  every  day 
previous  to  starting  out  for  a  series  of  line  tests  on  service 
meters.  Others  make  this  calibration  check  every  three  days, 
others  at  longer  intervals,  while  a  few  are  willing  to  take  the 
chance  and  make  no  calibration  whatever. 


Arc   Lamps  for   Use  with   Locomotives. 


Fig.  I,  herewith,  which  shows  a  lamp  mechanism  from  which 
all  complications  have  been  eliminated,  represents  the  results 
'  f  a  series  of  experiments  cond.icted  by  Mr.  B.  B.  Lacy  for 
the  Galveston,  Hafrisiburg  &  San  Antonio  Railway  Company 
with   a   view   to   simplifying   the   usual   lamp    construction   and 


Ignition    Switchboard   Outtit. 


The  Dayton  Electrical  Manufacturing  Company,  Dayton. 
Ohio,  has  placed  on  the  market  a  new  switchboard  outfit,  known 
as  "Apple  8-s,"  for  igniting  gas  engines  used  to  drive  direct- 
current  lighting,  or  power  dynamos.  The  outfit  is  applicable 
wherever  direct  current  (no  or«220  volts)  is  available,  and  is 
.particularly  suitable  for  use  with  stationary  gas  engines  used 
to  drive  lighting  or  power  dynamos  (direct-connected  and  belted 
gas  engine-generator  sets)  ;  large  marine  gas  engines  with 
which  a  lighting  dynamo  is  used,  and  gas  engines  located  where 
a  direct-current  city  lighting  or  power  circuit  is  available. 

The  switchboard  provides  a  means  of  charging  two  ignition 
storage  batteries  alternately  from  any  no-volt  or  220-volt  direct- 
current  circuit,  laken  through  a  lamp  of  proper  resistance,  one 
Iiattery  being  charged  from  the  lighting  or  power  circuit  while 
the  other  is  being  used  for  igniting  and  vice  versa. 

As   an  e.   m.   f.  of   no  or  220  volts   is   too  high   to  be  used 
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FIG.    I. — LA.MP    .MKCHA.NIS.M. 

rendering  its  operation  sufficiently  reliable  to  justify  the  general 
adoption  of  the  device  for  locomotives.  The  bracket  which  sup- 
ports the  frame  permits  adjustment  laterally  as  well  as  forward 
and  back  so  as  to  bring  the  arc  at  the  focal  point  of  the  reflec- 
tor. The  lower  electrode  of  the  lamp  is  made  of  copper  ^  in. 
in  diameter,  while  the  upper  is  of  carbon  y^  in.  in  diameter.    It 
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i-  -.laled  that  the  lower  electrode  docs  not  waste  away  ap- 
preciably, and  that  the  arc  is  maintained  at  the  same  vertical 
point  at  the  focu.s  of  the  reflector.  Direct  current  of  from  12 
to  17  amperes  at  a  potential  of  35  volts  is  furnished  by  an  en- 
closed generator  directly  connected  to  a  2-hp  rotary  engine  con- 
trolled by  a  governor  which  throttles  the  supply  of  steam  and 
maintains  the  speed  at  800  r.  p.  m. 


KJ.NTITO.N    SWITCH  UliAUU    OUTFIT. 

tor  recharging  a  low^-voltage  battery,  it  is  necessary  to  take 
current  through  a  resistance  lamp  to  reduce  it  to  the  proper 
amount  for  recharging  work.  The  resistance  lamp  used  for 
thus  cutting  down  the  current  is  shown  at  the  top  of  the 
switchboard  in  the  accompanying  illustration.  The  four-pole 
double  throw  switch  mounted  on  the  face  of  the  switchboard 
breaks  and  makes  all  connections  for  transposing  the  charging 
and  ignition  currents  from  one  battery  to  the  other  and  does 
so  positively,  quickly  and  without  the  slightest  complication. 
'I  he  entire  operation  consists  simply  of  throwing  the  switch 
landle  from  one  side  of  the  board  to  the  other. 

Storage  batteries  unquestionably  furnish  the  best  current  for 
ijiuition  work,  giving  otT  the  "fat,"  hot  sparks  so  much  desired 
liir  igniting  the  mixture  of  gas  and  air  in  the  combustion 
chamber  of  the  engine,  and  the  switchboard  shown  provides 
a  ready  and  inexpensive  means  for  properly  charging  small 
storage  batteries,  thus  keeping  them  at  the  highest  point  of 
elliciency  at  all  times. 

The  outfit  is  easily  mounted  on  a  post  or  wall.  The  wires 
from  both  batteries  are  connected  to  the  binding  posts  marked 
"Mattery,"  wires  from  the  engine  to  the  terminals  marked  "En- 
gine," and  wires  from  the  dynamo  to  the  terminal  marked  "Dy- 
n:imo."  these  bring  all  the  connections  necessary.  The  one  switch 
docs  the  rest.  Any  touch-  or  jump-spark  coils,  timers  and  plugs  of 
standard  make  can  be  used  with  the  outfit.  Its  use  lengthens 
the  Ijfe  of  the  points  in  a  touch-spark  engine,  for  the  reason 
that  when  the  switch  handle  is  thrown  on  (ane  side  the  current 
for  ignition  flows  Ihnnigli  the  electrodes  in  the  engine  in  one 
direction,  and  then  when  the  switch  handle  is  thrown  on  the 
other  side,  the  current  flows  in  the  opposite  direction.  This 
distributes  the  platinum  evenly  between  the  two  points  in  the 
ingine  or  those  in  the  coil  and  gives  long  life  to  the  points, 
which  is  a  very  important   feature. 


688 


ELECTRICAL       W  D  R  L  D 


Vol,.  L,  No.  14. 


Testing  Set  for  Telephone   Lines. 

'J'he  lineman's  testing  telephone  shown  in  the  accompanying 
illustration  has  been  designed  for  testing  long-distance  tele- 
phone lines,  or  any  other  form  of  circuits  that  do  not  carry 
high-voltage  currents.  It  is  especially  intended  for  rough  out- 
door service.  The  apparatus  is  compactly  arangcd  in  a  well- 
constructed,  heavy  oak  box,  reinforced  at  all  corners  by  heavy 
cast-brass  trunk  corners. 

The  prominent  feature  is  a  one-half  m.  f.  condenser  in  the 
receiver  circuit   to  eliminate  an  exposed  switch  hook,   for  the 


Ajax  Safety   Pulleys. 
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purpose  of  breaking  the  line  circuit.  With  this  arrangement  the 
instrument  may  be  rung  any  time  when  on  the  line.  The  long 
type  buzzer  or  ringer  is  not  across  the  line  when  ringing  out, 
and  the  generator  shunts  out  the  bell,  putting  the  full  voltage 
on  the  line  when   ringing  with   the  generator. 

The  all-metal  combination  telephone  forming  a  part  of  this 
equipment  consists  of  a  seamless  brass  tubing  frame  or  handle 
and  a  transmitter  and  receiver  containing  the  same  size  parts  as 
are  used  in  the  regular  long-distance  equipment.  All  exterior 
sides   and   edges   arc   carefully   protected,   and   arc   enclosed   as 


FIG.    2. — TESTING   SET,  CASE  CLOSEP 

much  as  is  practicable.  A  transmitter  cut-out  button  is  ar- 
ranged just  opposite  the  receiver  for  preventing  the  annoyance 
of  side  tones  taken  up  by  the  transmitter  when  listening  in  on 
llie  line  in  a  noisy  place.  This  button  also  cuts  in  the  battery 
when  necessary,  or  only  when  talking.  In  other  forms  of  in- 
struments not  provided  with  button-switches  as  long  ns 
the  receiver  is  off  the  hook,  she  battery  is  being  consumed, 
which  is  unnecessary.  All  parts  are  thoroughly  finished  and 
well  insulated.  The  Stromberg-Carlson  Telephone  Manufactur- 
ing Company,  of  Rochester,  N.  Y.,  is  ilie  manufacturer  of  these 
iu'itruments. 


Four  sterling  qualities  are  claimed  for  the  new  safety  pul- 
ley designed  by  Albert  Scheible  and  marketed  by  the  .^jax 
Line  Material  Company,  of  Chicago.  It  is  simple,  the  only 
movable  parts  being  the  sheave  and  the  knob  to  which  the  lamp 
is  fastened.  It  is  weatherproof,  being  housed  as  shown  in 
the  illustration.  It  is  lamp-supporting,  as  guideways  inside  the 
casing  guide  the  knob  to  and  from  a  seat  automatically,  where 
it  is  supported  independent  of  the  rope. 

It  is  smooth  in  action,  avoiding  sudden  jars  which  would  shake 
the  carbons  out  of  adjustment.    This  latter  feature  is  attained 
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SAFETY  PULLEYS. 

by  having  the  knob  ride  up  an  inclined  guide  when  it  5rst 
enters  the  pulley;  then  ^s  the  casing  tilts,  the  angle  between  the 
knob  and  the  guide  soon  becomes  too  steep  for  the  knob  to 
continue,  thus  stopping  the  knob  without  jarring  it.  Slackening 
the  rope  allows  the  knob  to  seat  itself  in  the  safety  position, 
from  which  another  pull  on  the  rope  releases  it  automatically. 
The  knob  itself  has  the  familiar  Ajax  snaphook  for  the  lamp, 
and  a  clamp  which  readily  grips  either  cotton  or  wire  rope. 
For  series  circuits,  the  Ajax  "Volta  .■\rm"  design  for  10,000- 
volt  work  is  fitted  direct  to  the  knob,  as  also  pictured  herewith. 
Both  cuts  show  tlie  Ajax  safety  pulley  with  a  clamp  for  sus- 
pension -Strand,  but  it  is  also  made  with  other  styles  of  clamps 
for  use  on  piping,  beams  or  ceilings. 


Speed  Indicator  for  Drills. 

The  accompanying  illustrations  show  a  convenient  device  for 
letermining  the  proper  feed  and  speed  of  drills  for  both  carbon 
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and  high-speed  steel.     The  indicator  consists  of  celluloid  disks 
which   .ire  movable  around  a  common  center,  the  method  of 
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use  being  self-evident  from  the  illustrations.  There  are  three 
disks,  the  combination  of  one  side  of  the  center  disk  and  the 
corresponding  outer  disk  indicating  the  proper  speed  for  drills 
and  the  combination  of  the  other  side  of  the  center  disk  and 
the  corresponding   outer   disk   showing   decimal   equivalents   of 


FIG.    2.— DISKS    SET    FOR    SHOWING    DECIMAL    EQUIVALENT    OF    1/16. 

certain  fractions.  This  device  has  been  prepared  by  the  Cleve- 
land Twist  Drill  Company,  Cleveland,  Ohio,  for  free  distribu- 
tion to  applicants. 


Enclosed  Mining  Machine   Motor. 

The  electric  mining  machine  illustrated  herewith  has  been 
designed  for  use  in  mines  where  explosive  gases  are  encount- 
ered. The  motor  is  of  the  enclosed  tj-pe,  and  although  it  is  given 
the  same  ratmg  as  that  of  the  open  type  formerly  used,  it 
occupies  no  more  space  than  the  open-type  motor. 

It  will  be  appreciated  at  once  that  the  service  to 
which  mining  motors  are  subjected  is  extremely  severe. 
The  equipment  must  withstand  both  oil  and  moisture,  as  well  a? 
heat  and  dirt,  and  yet  it  receives  almost  no  attention.  The 
motor  here  illustrated  is  provided  with  automatic  ring-oiling 
bearings,  which  are  so  arranged  that  the  oil  hermetically  seals 
the  motor  housing,  and  gas  which  may  accumulate  about  the 
motor  cannot  be  ignited  by  any  spark  within  the  motor.  Over 
the  commutator  of  the  motor  there  is  placed  a  plate-glass  door. 


Metallic  Shield    Blovv-Out    Controllers. 


The  arc-rupturing  device  in  the  controllers  illustrated  here- 
with differs  from  the  ordinary  magnetic  blow-out  device  in  two 
important  particulars.  The  blo\y-out  coil  is  constructed  with- 
out any  magnetic  material  in  the  flux  circuit,  and  hence  there 


ENCLOSED     MINING     MUIDR     .MACHINE. 

protected  by  a  heavy  malleable-iron  lid;  the  brushes  may  be 
observed  through  the  glass  door  without  exposing  the  motor 
to  the  mine  gases.  The  starting  switch  is  equally  as  well  pro- 
tected as  the  motor  itself,  all  contacts  being  hermetically  se.ilcd 
in  flame-tight  metal  casings. 

The  electric  mining  machine  described  above  has  been  placed 
on  the  market  by  the  Jeffrey  Manufacturing  Company,  Coliim- 
bus,  Ohio.  It  not  only  conforms  to  the  rigid  rules  and  require- 
ments of  the  British  Government,  but  it  requires  the  lowest 
possible  expense  for  operation  and  maintenance. 


FIG.      I. — CONTROLLER     WITH     BLOW-OUT         FIG.       2. — BLOW-OUT 

SWUNG    OPEN.  PLACE  ON  CONTROLLER. 

is  no  "point  of  saturation"  beyond  which  the  controller  refuses 
to  operate  satisfactorily.     The  blow-out  effect  increases  in  di- 
rect proportion  to  the  current,  and  consequently  the  more  power- 
ful is  the  arc  the  greater  is  the  magnetic  field  for  rupturing  it. 
The  second  distinctive  feature  of  the  controller  resides  in  the 
use  of  a  copper  shield  which  is  brought  directly  in  the  sweep  of 
the  arc.    The  external  magnetic  field  created  around  the  shield 
attracts  the  arc  to  the  shield  and  divides  it  into  two,  one  arc 
going  from  one  contact  finger  to  the  shield  and  the  other  from 
the  .shield  to  the  other  contact  finger.     These  two  arcs  travel 
rapidly  in  opposite  directions  and  finally 
become    united    again    in    the    air,    but 
around  the  shield;  the  arc  at  this  time 
has  become  drawn  out  to  such  an  extent 
ff^^         as  to  rupture.     Under  operating  condi- 
^aX  tions  the  arc  is  swept  around  the  shield 

d§l^  with  great  rapidity,  and  it  does  not  at 

feet  the  metal  in  the  slightest  degree 
Moreover,  the  arc  travels  in  the  center 
of  the  shield  and  the  insulating  parti- 
tions are  not  subjected  to  any  injury 
from   the  flame. 

Fig.  I  illustrates  a  metallic-shield  con- 
troller designed  especially  for  heavy,  in- 
termittent work,  such  as  electrically  op- 
crating  rolling  mills,  wharf  cranes  and  other  machinery.  This 
type  has  a  rating  of  200  amperes  on  continual  service. 

In  Fig.  2  there  is  shown  a  loo-ampere  controller  with  the 
blow-out  in  place.  This  type  is  intended  for  use  with  cranes, 
hoists,  locomotives,  etc.,  or  for  service  where  a  light,  compact 
and  efficient  controller  is  required. 

The  metallic  shield  blow -out  type  of  controller  is  manufar 
turcd  by  the   Von  Zweigbergk   Controller   Company   of   Clrv, 
land,  Ohio.     The  general  sales  office  of   the  ompany  is   y.    .-'< 
Hroad  Street.  New  York. 
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Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— The  lower  temperature  favored 
the  distribution  of  seasonable  merchandise,  and  collections  were 
more  prompt ;  but  agricultural  prospects  were  not  so  bright  in 
a  few  sections,  where  killing  frosts  were  experienced.  Reports 
of  retail  trade  are  favorable  with  scarcely  an  exception,  the  fall 
demand  equalling  sanguine  expectations,  and  jobbers  in  all 
leading  lines  of  wearing  apparel  report  the  season's  results  equal 
to  last  year's.  Manufacturing  returns  are  more  irregular,  but 
most  plants  are  well  occupied  and  have  orders  covering  pro- 
duction for  some  months.  Purchases  for  more  remote  delivery 
are  restricted  by  the  financial  uncertainty,  which  tends  to  cause 
conservatism,  especially  in  the  East.  Scarcity  of  labor  retards 
work  at  many  points,  while  other  delays  are  due  to  strikes,  of 
which  several  are  in  progress.  There  is  also  much  complaint  of 
car  shortage,  but  not  more  than  is  customary  at  this  season. 
Railway  earnings  in  September  thus  far  exceed  las^t  year's  by 
7.5  per  cent,  and  foreign  comtnerce  at  the  port  of  New  York 
for  the  week  showed  a  gain  of  $1,890,283  in  exports  and  a  loss 
of  $2,889,491  in  imports,  as  compared  with'  1906.  In  the  iron 
and  steel  trade,  the  quiet  tone  as  regards  new  business  is  still 
the  leading  feature,  though  mills,  furnaces  and  factories  are 
still  busy  on  old  orders.  New  orders  are  reported  by  leading 
interests  as  running  25  per  cent  behind  a  year  ago  at  this  date. 
There  is  apparently  more  competition  for  new  business  offering 
in  finished  products.  Business  in  structural  material  is  dull,  but 
contracts  on  long-delayed  work  are  again  being  figured  on. 
The  tightness  of  money  makes  it  difficult  to  close  pending  con- 
tracts. The  decline  in  building  activity  has  made  lumber  dull, 
and  yellow  pine  and  hemlock  are  easier  at  the  West.  Other 
materials  are  also  easy,  and  hardware  manufacturers  are  seek- 
ing orders,  whereas  a  year  ago  deliveries  could  not  be  promised 
short  of  five  months'  delay.  Copper  is  again  lower,  lake  cop- 
per for  future  delivery  being  quoted  at  14^  to  15  cents,  while 
for  electrolytic  grades  14%  to  145^  cents  has  been  named.  At 
the  lower  prices  domestic  demand  for  spot  copper  has  im- 
proved slightly,  while  Europe  has  bought  moderately  for  Octo- 
ber and  November  delivery,  but  business,  on  the  whole,  is  dis- 
appointingly dull  and  competition  for  orders  is  more  in  evi- 
dence. The  closing  quotations  of  the  previous  week  were  I4^c. 
for  Lake,  i4^c.  for  electrolytic  and  i4J4c.  for  casting 
stock.  On  Sept.  20  Lake  closed  at  1554  cents,  electrolytic  14^ 
cents  and  casting  145-^  cents.  Bradstreet's  reports  166  business 
failures  during  the  week  ending  Sept.  26,  against  179  in  the 
week  previous  and  165  in  the  corresponding  week  of  last  year. 

PLANS  FOR  UNIVERSITY.— U.  S.  Consul  L.  E.  Dudley, 
in  the  following  report  from  Vancouver,  tells  of  the  plans  for 
a  new  provincial  university  in  that  part  of  Canada :  "The  last 
session  of  the  provincial  Parliament  incorporated  the  Royal 
British  Columbia  University,  and  appropriated  2,000,000  acres 
of  government  land,  the  proceeds  from  which  are  to  be  used 
in  the  construction  of  the  necessary  buildings  and  for  the  en- 
dowment of  the  university.  •  According  to  the  plans  for  the 
building  to  be  erected  on  the  university  site  at  Point  Grey,  the 
specifications  call  for  a  two-story  structure,  150  ft.  long  by  62 
ft.  in  width.  The  competing  architects  will  have  to  figure  on  ac- 
commodation for  at  least  300  pupils,  administration  offices, 
general  lecture  rooms  and  apartments  for  the  special  scientific 
subjects  required  for  the  two  years'  course  in  engineering, 
which  includes  chemistry,  physical  and  biological  laboratories. 
The  design  for  the  building  will  be  chosen  from  those  sub- 
mitted in  the  competitive  examination,  for  which  $850  is  being 
offered  to  architects.  This  amount  will  be  divided  into  three 
amounts — $500  for  first  prize.  $250  for  the  second  prize,  and 
$100  for  third.  It  is  proposed  to  expend  about  $100,000  on  the 
first  part  of  the  construction,  and,  as  conditions  warrant,  to 
double  this  amount.  The  competitive  plans  must  be  handed  in 
by  October,  and  are  to  serve  as  ideas  upon  which  the  definite 
building  may  be  erected.  The  present  plan  for  location  calls 
for  a  building  about  300  ft.  from  the  water  front,  and  equi- 
distant between  the  boundaries  of  the  university  grounds.  This 
\irill  afford  ample  opportvnity  for  the  construction  of  wings  and 


additions.  It  is  understood  that  building  will  begin  in  the 
spring.  The  actual  location  of  the  university  grounds  is  on  the 
cast  side  of  the  naval  reserve,  covering  nearly  32  acres,  with  a 
water  frontage  of  800  ft.,  having  a  depth  of  1600  ft." 

PLATINUM  IN  COLOMBIA.— Writing  from  Cartagena, 
U.  S.  Consul  I.  A.  Manning  states  that  the  platinum  industry 
in  Colombia  seems  to  be  attracting  considerable  attention  from 
abroad,  which  causes  him  to  supply  the  following  report :  "Re- 
cently a  French  company,  headed  by  Albert  L.  de  Lantreppc, 
of  London,  has  made  some  heavy  purchases  of  mining  proper- 
ties in  the  platina  district.  They  are  soon  to  send  competent 
engineers  to  make  a  complete  study  of  the  region  from  which 
platina  is  taken  at  present,  and  especially  of  their  properties. 
Other  capitalists  and  companies  have  also  recently  secured  large 
holdings,  which  they  expect  to  develop  more  scientifically  than 
has  been  usual  in  working  the  mines.  It  is  said  that  these  com- 
panies will  make  an  effort  to  find  whether  platina  is  found  in 
quartz  deposits  as  well  as  in  placer  ground,  the  latter  being  the 
only  source  of  the  present  supply.  The  platina  of  Colombia  has 
been  found  only  on  the  headwaters  of  the  Atrato  River  and  the 
Rio  San  Juan  in  the  State  of  Cauca  and  near  the  Pacific  coast 
of  Colombia.  Most  of  these  deposits  are  also  goM  bearing  and 
they  have  been  worked  for  a  good  many  years,  principally  for 
the  latter  metal,  as  only  during  recent  years  has  platina  as- 
sumed a  value  sufficiently  great  as  to  give  this  metal  an  im- 
portant place  in  the  market.  There  is  still  no  doubt  a  very  great 
e-xpanse  of  country  rich  in  minerals  of  all  kinds  and  where 
platina  must  exist,  which  has  never  yet  been  prospected  in  a 
scientific  manner.  While  a  great  deal  of  platina  is  exported 
through  Cartagena  and  Barranquilla,  the  export  from  Buena- 
ventura must  be  considerable." 

PLANT  AT  SEATTLE.— It  is  now  stated  that  the  exten- 
sions to  the  municipal  lighting  plant  will  not  be  completed  until 
next  June,  according  to  the  present  calculations  of  the  city  offi- 
cials. A  new  4000-kw  generator  is  to  be  installed,  however,  by 
January,  and  this  will  enlarge  the  present  capacity  of  the  plant, 
which  has  reached  its  limit.  "Work  is  in  progress  now  on  the 
pipe  line  from  the  lake  down  to  the  station,"  Superintendent 
Youngs  says.  "This  line  will  be  three  miles  long  and  we  are 
starting  on  the  rock  work  now.  In  a  short  time  we  will  have  a 
camp  and  boarding  house  installed  to  take  care  of  the  crew  on 
the  pipe  line.  One  of  the  40C0-kw  generators  will  be  installed 
in  January,  if  the  contract  is  fulfilled.  This  will  relieve  the 
present  congestion  of  business.  The  other  generator  will  follow 
shortly.  The  new  waterwheel  should  be  in  place  shortly  after 
the  generators.  By  June  we  should  have  the  pipe  line  finished 
and  we  can  then  run  the  new  waterwhecl  and  both  generators. 
If  we  had  not  been  held  up  for  a  year  and  a  half  in  getting  the 
money  from  the  $600,000  bonds,  our  extensions  would  be  com- 
pleted. Both  of  the  private  companies  have  all  of  the  business 
that  they  can  handle  and  extensions  to  their  plants  have  been 
delayed."  The  present  municipal  lighting  plant  has  a  capacity 
of  3500  kilowatts.  The  extensions  will  give  it  8000  additional 
kilowatts.  For  the  past  few  weeks  applications  for  light  have 
had  to  be  refused  by  the  lighting  department,  as  the  present 
plant  can  handle  no  moie  business. 

PRICE  OF  COPPER.— The  prices  quoted  on  copper  are  still 
weak  and  low,  and  a  good  deal  of  satisfaction  is  felt  in  electri- 
cal industries  that  have  suffered  with  a  price  pushed  unduly  up 
to  25  cents  or  more.  The  United  Metals  Selling  Company  and 
other  large  producers  continue  to  quote  copper  at  15  cents  a 
pound,  although  sales  are  reported  a  shade  below  that  price. 
No  large  transactions  have  been  made.  The  big  consimiers  are 
still  holding  aloof  from  the  market,  and  signify  their  intention 
of  remaining  out  until  they  feel  that  the  bottom  has  been 
reached.  A  large  producing  company  says  that  in  view  of  the 
fact  that  cost  of  production  is  now  within  a  few  cents  of  the 
selling  price,  a  further  heavy  recession  in  prices  would  be 
unnatural. 

NERNST  LAMP  COMPANY,  Pittsburg.  Pa.,  has  closed  a 
number  of  large'contracts  lately  and  has  issued  a  special  re- 
iiuost  for  an  early  filing  of  orders,  so  that  customers  m.iy  no; 
be  disappointed  as  to  deliveries. 
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COXTRACT  FOR  SUBMARIXES.— The  United  States 
Xavy  Department  has  awarded  the  contracts  for  building 
$3,000,000  worth  of  submarines,  which  amount  was  appropri- 
ated by  the  last  Congress.  The  final  arrangement  stipulates 
that  the  Electric  Boat  Company  shall  build  four  boats  of  the 
Octopus  type  at  $285,000  each,  three  boats  of  the  same  tj'pe, 
but  of  larger  displacement,  at  $360,090  each,  that  $230,000  shall 
be  retained  by  the  Department  to  pay  for  improvements  on 
these  boats  and  that  $550,000  shall  be  withheld,  to  permit  the 
Department  to  construct  one  or  even  two  boats  of  a  type  other 
than  the  Octopus.  This  makes  the  way  open  for  the  Lake 
submarine  boat  to  have  another  chance.  It  is  generally  fe.lt  that 
the  decision  amounts  to  giving  the  entire  contract  to  the  Electric 
Boat  Company,  as  was  the  Department's  intention  when  the 
board  of  construction  and  the  board  on  competitive  trial?  of 
submarine  and  subsurface  boats  unanimously  recommended  the 
Octopus  or  so-called  Holland  type.  The  long  delay  has  served 
only  to  bring  about  a  semblance  of  competition,  as  the  govern- 
ment cannot  leagally  build  any  boat  other  than  the  Octopus  type 
without  further  competitive  tests  or  without  an  act  of  Congress- 
This  statement  was  given  out  when  the  contracts  were  awarded : 
"In  view  of  the  explicit  provisions  of  the  act  of  March  2,  1907. 
the  opinion  of  the  attorney-general,  the  unanimous  opinion  of 
the  board  on  comparative  trials  of  submarine  and  subsurface 
boats  and  the  unanimous  recommendation  of  the  board  on  con- 
struction, the  department  has  decided  to  award  a  contract  for 
four  submarine  boats  of  the  Octopus  type  and  three 
additional  submarine  boats,  of  the  same  type,  though 
of  greater  displacement,  to  the  Electric  Boat  ■  Com- 
pany, under  the  conditions  as  to  reduced  prices  and 
guarantees  for  superior  speed  recommended  by  the  board 
on  construction,  but  has  reserved  from  the  total  authorized  ap- 
propriation of  $3,000,000  a  sum  sufficient  to  permit  the  construc- 
tion of  one  or  even  two  boats  of  a  type  other  than  that  reported 
favorably  by  the  trial  board,  should  it  subsequently  prove  ad- 
visable to  build  such  a  vessel  or  vessels,  the  law  leaving  it  en 
tirely  discretionary  with  the  department  as  to  how  much  of  the 
total  authorized  amount  of  $3,000,000  should  be  obligated  at 
this  time."  • 

AMERICAN  STORAGE  BATTERY  COMPANY  is  a 
promising  newcomer  in  the  storage  battery  field.  It  is 
at  present  occupying  the  old  electric  light  plant  of 
the  Cambridge  Electric  Light  Company,  Cambridge,  Mass. 
The  company  was  organized  this  year  to  manufacture 
a  new  type  of  storage  battery,  of  which  E.  C 
Eckstromer  is  the  inventor.  Mr.  Eckstromer  has  devoted  his 
life  to  this  line  of  work,  spending  most  of  the  time  in  Germany, 
and  after  years  of  study  he  perfected  a  type  of  storage  battery 
which  can  be  applied  to  any  vehicle,  and  which,  it  is  claimed, 
practically  doubles  the  radius  of  action.  The  new  company  ex- 
pects to  apply  its  batteries  to  the  new  submarine  boats  now 
btrilding  at  Quincy.  They  are  also  in  demand  for  the  automo- 
bile trade,  as  it  is  found  that  an  automobile  equipped  with  one 
of  these  batteries  can  go  over  100  miles  without  recharging. 
The  company  has  an  automobile  and  a  motor  boat  of  its  own 
for  demonstration  purposes.  The  president  of  the  new  company 
is  Joseph  C.  Kent,  of  J.  C.  Kent  &  Company,  bankers  and  brok- 
ers, Boston.  The  consulting  engineer  is  Prof.  William  L. 
Hooper,  of  Tufts  College.  Xhe  old  electric  light  plant  is  being 
equipped  for  the  temporary  occupation  of  the  company,  the 
experimental  laboratory  alone  costing  $25,000,  but  it  is  expected 
(hat  within  a  year  it  will  be  in  occupation  of  a  factory  of  its 
own,  to  cover  some  10  acres  of  ground.  The  location  for  this 
has  not  been  definitely  picked,  but  it  will  doubtless  be  in  Cam- 
bridge, near  the  company's  present  location.  Before  long  the 
company  expects  to  have  from  100  to  150  men  at  work  on  the 
manufacture  of  the  batteries  in  its  present  plant.  Very  full 
tests  and  reports  in  regard  to  the  battery  have  been  made  by 
Prof.  Hooper  and  by  Prof.  John  Stone,  who  has  gone  over  the 
I  IcKjper  results.  The  battery  is  of  the  lead-lead  pasted  grid 
type,  but  by  a  special  process  the  active  material  is  rendered 
unusually  porous  and  permeable  by  the  electrolyte. 

AN  IMMENSE  SWITCHBOARD.— The  Westinghousc 
Electric  &  Manufacturing  Company  is  now  shipping  the  largest 
switchboard  equipment  that  has  ever  been  turned  out,  it  is  said. 
The  cost  alone  is  over  $150,000.  It  has  100  panels.  The  various 
appliances,  such  as  switches,  voltmeters,  ammeters,  circuit 
breakers,  lightning  arresters  and  other  apparatus  conncct«I  with 
it,  will  be  shipped  in  200  l>oxcs,  each  box  measuring  3  ft.  x  9  ft., 
and  the  entire  load  will  fill  four  freight  cars.  This  switchboard 
was  made  by  the  Westinghousc  Company  for  the  Rio  de  Janeiro 


Tramway  &  Power  Company,  of  Rio  de  Janeiro,  Brazil,  which 
firm  operates  a  water  power  plant  known  as  the  Brazilian 
Niagara,  and  which  has  a  capacity  of  40,000  horse-power.  The 
energy  is  generated  about  40  miles  from  Rio  de  Janeiro,  to 
which  city  it  is  transmitted  for  light  and  power.  The  power 
house  machinery  for  this  plant  was  all  constructed  at  the  East 
Pittsburg  w^orks,  and  the  shipment  of  the  switchboard  about 
completes  the  installation. 

SUBMARINE  SIGNAL.— The  Submarine  Signal  Company, 
of  Boston,  has  called  attention  to  the  fact  that  vessels  equipped 
to  receive  submarine  signals  frequently  save  one  or  more  days 
in  making  port,  which  means  a  day  or  more  saving  of  interest 
on  bankers'  letters  of  credit,  from  75  per  cent  to  90  per  cent  of 
such  business  being  done  on  tliis  class  of  credit.  The  North 
German  Lloyd  Company,  which  has  23  of  its  vessels  equipped 
with  submarine  receiving  apparatus,  has  arranged  to  have  its 
vessels  sailing  to  United  States  ports  equipped.  The  Argo  line, 
sailing  between  London,  Bremen  and  Hull,  is  having  three  ves- 
sels equipped.  The  Panama  Railroad  Steamship  line  has  ar- 
ranged to  have  the  receiving  apparatus  installed  on  its  five 
steamships  sailing  between  New  York  and  Colon.  To  allow 
vessels  to  test  the  submarine  signal  apparatus,  the  Sandy  Hook 
lightship  is  ringing  its  submarine  bell  continuously  day  and  night, 
during  September.  The  new  Lusitania,  of  the  Cimard  line, 
is  equipped  to  receive  submarine  signals. 

UNLAWFUL  TELEPHONES.— The  Central  District  & 
Printing  Telegraph  Company,  operating  the  Bell  telephone  sys- 
tem in  Pittsburg  and  vicinity,  has  begun  a  campaign  against 
agents  who  have  been  engaged  in  selling  telephones  and  other 
appliances  for  use  in  connection  with  its  lines.  The  officials  of 
the  company  say  that  if  some  action  is  not  taken  to  prevent  the 
introduction  of  such  apparatus,  conditions  in  Pittsburg  soon  will 
be  as  bad  as  those  in  Paris,  where  each  subscriber  furnishes 
his  own  instrument  and  usually  pays  more  attention  to  the  orna- 
mental effects  on  the  outside  of  the  set  than  to  the  value  of  the 
instrument  for  telephone  purposes.  It  appears  that  at  least  one 
agent  has  made  it  liis  practice  to  represent  to  prospective  cus- 
tomers that  his  apparatus  is  approved  by  the  telephone  company 
for  use  on  its  lines.  The  officials  of  the  company  point  to  a 
clause  in  the  subscribers'  contracts  which  directly  prohibits  the 
use  of  such  apparatus. 

ALLIS-CHALMERS.— The  annual  meeting  of  the  Allis- 
Chalmers  Company  to  have  been  held  last  week  was  postponed. 
This  caused  some  criticism  and  a  slight  decline  in  the  stock. 
Representatives  of  the  company  state  that  too  much  importance 
has  been  attached  to  the  adjournment  of  the  annual  meeting. 
The  postponement  was  not  the  result  of  any  unsatisfactory  de- 
velopment. It  is  generally  known  that  some  plan  for  strength- 
ening the  financial  position  of  the  company  -is  l^eing  worked  out, 
and  other  matters  which  have  an  important  bearing  upon  the 
company,  and  which  the  management  desires  to  make  public 
at  the  annual  meeting,  are  in  course  of  settlement.  It  is  under- 
stood that  the  earnings  of  the  company  for  the  first  quarter  of 
the  present  fiscal  year  will  show  that  the  turning  point  for  the 
better  has  been  reached.  Some  details  of  this  were  given  in  our 
columns  last  week. 

NORTHERN  CRANES.— The  new  power  stations  of  the 
North  Shore  Electric  Company,  at  Waukeegan  and  Blue  Island, 
near  Chicago,  are  furnished  with  alternating-current  electric 
cranes  furnished  by  the  Northern  Engineering  Works,  of  De- 
troit, Mich.  These  cranes  are  30  tons  and  25  tons  capacity,  re- 
spectively, 58  ft.  and  39  ft.  span.  The  larger  crane  is  equipped 
with  an  auxiliary  high-speed  alternating-current  hoist.  The 
Black  Hills  Traction  Company  has  recently  installed  an  8-ton. 
32- ft.  span  Northern  traveling  crane  at  Spearfish,  S.  D. 

FOREIGN  ORDERS— It  is  stated  that  among  contracts  for 
the  other  side  is  one  obtained  by  the  Westinghousc  interests  for 
the  electrification  of  the  Rise  Carr  rolling  mills,  at  Darlington. 
Yorkshire,  operated  by  Sir  Theodore  Fry  &  Company,  Limited 
— <inc  of  the  oldest  established  concerns  of  its  description  in 
Great  Britain.  The  contract  includes  a  number  of  motors  rang- 
ing from  400  horsepower  to  5  horse-power.  The  complete  plant 
will  cost  nearly  $1,000,000. 

THE  BRISTOL  COMPANY,  Waterbury.  Conn.,  is  about  to 
build  another  new  addition  to  its  present  plant.  It  will  be  53  ft. 
X  170  ft.,  three  stories  high.  This  further  space  is  made  neces- 
sary by  the  increased  demand  for  Bristol  recorders  and  Bristol 
patent  steel  belt  lacing.  With  the  amount  of  business  in  .sight,  it 
looks  as  though  it  would  not  be  long  before  even  this  addition 
will  be  crowded. 
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ACTIVITY  OF  ELECTRICAL  INDUSTRIES.— A  special 
dispatch  from  Boston  gives  some  of  the  facts  as  to  the  extent 
of  the  sustained  activity  in  electrical  manufacturing  industries 
and  says :  "The  reduction  in  working  forces  made  by  the  three 
large  electrical  manufacturing  companies  during  the  last  six  or 
eight  months  has  been  far  less  than  might  be  gathered  from  the 
somewhat  disturbing  reports  circulated  from  time  to  time.  The 
Western  Electric  alone  of  the  three  companies  has  made  an 
extensive  curtailment  in  the  number  of  its  employees,  but  the 
public  has  only  a  minority  interest  in  the  securities  of  the  West- 
ern Electric  Company.  At  the  close  of  their  last  fiscal  years,  the 
General  Electric,  Wcslinghouse  Electric  and  Western  Electric 
companies  employed  upwards  of  73,300  men.  At  present  the 
names  on  the  payrolls  aggregate  63,200,  a  decrease  of  10,200,  or, 
say,  13  per  cent,  since  the  eatiy  part  of  the  year.  Fully  60  per 
cent  of  this  decline,  however,  is  contributed  by  the  Western 
Electric  Company,  which  sold  in  1906  nearly  $70,000,000  of  tele- 
phone and  general  electrical  apparatus,  and  has  been  obliged  to 
restrict  its  output  of  electrical  supplies  on  account  of  the  very 
marked  let-up  in  telephone  construction  and  expansion  this  year. 
Below  are  shown  comparatively  the  employees  of  each  of  the 
three  companies  at  the  end  of  the  last  fiscal  year,  the  number 
now,  the  decrease  and  percentage  of  decrease : 

Employed 

Close  Fiscal  Employed  Percentage 

Year  Now  Decrease  Decrease  . 

General     Electric 28,000  25.000  3,000                10.3 

Wcslinghouse     18,386  17,200  1,200                6.5 

Western    Electric 27,000  21,000  6,000               22.2 

Total     73.386  63,200  10,200  13.0 

In  spite  of  the  reduction  in  employees  the  three  companies 
have  actually  been  able  to  turn  out  as  much,  and  in  the  case  of 
the  General  Electric  and  the  Westinghouse  companies,  more 
gross  business  during  the  first  six  months  of  the  current  fiscal 
year  than  they  did  in  the  corresponding  period  of  1906.  For 
instance,  during  the  six  months  ended  July  31  the  General  Elec- 
tric billed  a  total  of  $35,406,878  of  gross  business,  against  $25,- 
915,762  in  the  same  portion  of  igo6.  Comparison  of  the  gross 
business  of  the  General  Electric  and  the  Western  Electric  com- 
panies during  the  six  months  ended  July  31  and  June  30,  re- 
spectively, 1907  and  1906,  follows : 

Six  Months,         Six  Months, 

1907  1Q06  Increase 

General     Electric $35,406,878  $25,915,762  $9,491,116 

Western    Electric 30,000,000  31.000,000  *l, 000, 000 

•Decrease. 

The  Westinghouse  Company  reports  net  income  for  five 
months  of  $3,548,886,  or  at  the  rate  of  about  $8,500,000  a  year. 
This  indicates  figures  at  least  up  to  those  of  last  year. 

ALLIS-CHALMERS  BUSINESS.— "Business  may  be  fall- 
ing off  somewhere,  but  not  here,"  said  W.  S.  Heger,  assistant 
to  President  Wfliteside,  of  .Mlis-Chalmers,  to  a  representative 
of  the  Wall  Street  Journal,  whom  he  showed  through  the 
great  plant  at  West  Allis.  "Our  books  are  as  far  ahead  as  they 
were  a  year  ago.  One  day  within  a  fortnight  we  booked  or- 
ders for  $800,000  worth  of  work.  Some  departments  are  ahead 
an  entire  year.  Orders  are  coming  in  better  than  last  year." 
Inspection  of  plant  fully  confirms  what  Mr.  Heger  says.  The 
only  apparent  difiiculty  is  lack  of  working  room,  as  the  busi- 
ness has  outgrown  the  capacity  of  the  eight  large  buildings. 
The  company  owns  1 10  acres  at  West  Allis,  34^  acres  being 
under  roof.  Plant  capacity  is  11,000  horse-power.  There  are 
102  traveling  cranes,  with  combined  capacity  of  2010  tons. 
So  many  extra  tools  have  been  set  on  the  floors  to  keep  up 
with  business  that  the  workmen  are  crowded.  There  is  plenty 
of  room  for  expansion  when  the  problem  of  working  capital 
is  solved. 

TELEPHONE  EQUIPMENT.— (i)  Bids  will  be  received 
until  Oct.  23  by  the  Postmaster-General's  Department,  Sydney, 
New  South  Wales,  Australia,  to  supply  11  tons  galvanized  iron 
wire  (400  pounds  per  mile)  ;  1600  best  white  porcelain  insula- 
tors ;  500  wall  telephones.  (2)  Bids  will  be  received  until  Oct. 
30  to  supply  S5H  tons  hard-drawn  copper  wire  (300  lbs.  per 
mile)  ;  400  lbs.  3/16-in.  wide  copper  binding  tape  (200  lbs.  per 
mile)  :  3500  large,  best  white  porcelain  insulators;  1000  tallow- 
wood  cross-arms,  3  ft,  10  ins.,  with  end  bolts  and  straps,  com- 
plete; 2500  of  the  same  s  ft.  2  ins.  (3)  Bids  will  be  received 
mitil  Dec.  II  to  supply  1000  common  battery  wall  telephones, 
100  table  telephones.  Address  for  particulars.  Commonwealth 
Offices,  72  Victoria  Street,  Westminster,  S.  W.,  London,  Eng- 
land. 

BECK  FLAMING  ARC. — The  selling  organization  for  the 
Beck  flaming  arc,  under  the  name  of  the  New  York  Beck  Lamp 


Company,  is  no  longer  in  existence.  The  entire  business,  in- 
clusive of  manufacturing  and  selling,  is  conducted  by  and  in  the 
name  of  the  Beck  Flaming  Lamp  Company,  30  Greenwich  Ave- 
nue, New  York  City.  Mr.  J.  H.  Hallberg,  the  electrical  expert 
and  inventor,  is  now  taking  a  prominent  part  in  the  management. 
The  Beck  Company  has  a  fine  exhibit  at  the  Electrical  Show 
this  week,  and  its  lamp  has  been  adopted  exclusively  by  the 
New  York  Edison  Company  for  the  interior  and  exterior 
illumination  of  Madison  Square  Garden.  It  can  also  be  seen 
in  the  booths  of  the  New  York  Edison,  United  Electric  Light  & 
Power  and  Driver-Harris  Wire  Companies. 

THE  STANDARD  ROLLER  BEARING  COMPANY,  of 
Philadelphia,  Pa.,  has  increased  its  capital  of  $3,500,000  to 
$SiQPO,ooo.  Large  additions  are  now  being  made  to  the  plant  and 
equipment  for  the  purpose  of  enlarging  its  department  for  the 
manufacture  of  roller  bearings  for  shafting  hangers  and  also 
for  the  establishment  of  an  entirely  new  department  for  the 
manufacture  of  roller  bearings  for  trolley  cars.  The  saving  by 
the  use  of  roller  bearings  on  trolley  cars  amounts  to  about  $300 
a  year  per  car,  and  the  demand  is  so  great  that  a  large  addition 
to  the  plant  is  required  to  take  care  of  the  business  that  is  now 
rapidly  increasing. 

LOOMIS  PETTIBONE  CO.,  2  Rector  Street,  New  York,  an- 
nounces the  incorporation  of  its  new  company,  in  which  the 
partners  are  Messrs.  Burdett  Loomis,  Hawley  Pettibone,  H.  A. 
Kimbcr  and  C.  Lee  Straub  will  be  engaged  exclusively  here- 
after as  consulting  engineers.  They  will  continue  in  the  work 
followed  during  the  past  20  years  and  will  specialize  in  the  de- 
sign, construction  and  operation  of  power,  fuel  and  illuminating 
gas  plants,  and  their  application  to  industrial,  mining  and  cen- 
tral power  station  work. 

AUTOMATIC  TELEPHONE.— It  is  stated  from  Chicago 
that  the  Automatic  Electric  Company  has  laid  off  two-thirds  of 
its  forces,  or  about  400  men.  There  are  plenty  of  contracts,  but 
they  cannot  be  financed  owing  to  tight  money. 
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THE  WEEK  IN  WALL  STREET.— The  stock  market  was 
dull  and  stagnant,  the  principal  feature  being  the  renewed  bear- 
ish activity  by  traders,  resulting  in  a  heavy  tone  and  moderate 
declines.  The  receivership  of  the  New  York  City  Railway  had 
no  general  effect  upon  the  market,  which  is  also  true  of  the  im- 
munity granted  to  the  Alton  road  in  the  Standard  Oil  rebate 
case.  The  announcement  of  an  issue  of  some  $30,000,000  of 
New  York,  New  Haven  &  Hartford  stock,  for  which  the  stock- 
holders will  receive  rights  to  subscribe  at  125,  was  far  from 
favorable  in  its  effect  on  the  security  in  question,  which  showed 
a  decline  of  some  15  points.  The  further  decline  in  copper 
prices,  bringing  the  metal  down  squarely  to  a  ij-cent  basis, 
caused,  naturally,  a  great  deal  of  irregularity  in  .\malgamated, 
although  that  issue  continued  to  act  as  if  it  had  measurably  dis- 
counted the  adverse  conditions.    The  United  States  Steel  stocks 
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were  subjected  to  more  or  less  pressure  from  the  bears,  ac- 
companied by  vagtie  reports  about  a  further  decline  in  the 
activity  of  the  trade.     Electric  and  traction   stocks   were  ex- 


October  5,  1907. 


ELECTRICAL       WORLD. 


69.^ 


tremely  dull  and  weak,  the  latter  in  most  cases  suffering  heavy 
declines.  Metropolitan  Street  Railway  closed  with  a  net  de- 
cline of  yy/i  points,  and  Brooklyn  Rapid  Transit  lost  5;4  points. 
The  curb  market,  in  the  main,  followed  the  lead  of  the  Stock 
E.>:change  list,  net  losses  being  scored  by  the  active  issues.  The 
closing  quotations  of  Oct.  I  are  given  in  the  table. 

ISSUES  OF  SECURITIES.— During  the  first  nine  months  of 
the  current  year  American  corporations  have  obtained  slightly 
over  $750,000,000  of  new  money  bj-  the  authorization  and  issu- 
ance of  securities.  Of  this  amount  about  82  per  cent  went  to 
the  railroads  and  about  18  per  cent  to  industrial  corporations. 
Of  it  about  74  per  cent  was  raised  by  means  of  bonds  and  notes 
and  the  balance  through  the  sale  of  stock.  The  railroads  issued 
about  four  and  one-half  times  as  much  bonds  and  notes  as 
stock,  while  the  industrial  companies  issued  about  one  and  three- 
quarter  times  more  stock  than  bonds. 

Issues  of  less  than  $1,000,000  have  not  been  taken  into  con- 
sideration in  these  figures,  which  do  not  include  refunding 
schemes.  Bonds  and  notes  issued  by  industrial  concerns  read 
as  follows.  It  will  be  noted  that  electrical  and  telephone  com- 
panies are  responsible  for  $35,500,000,  the  greater  part  of  the 
total. 

Bonds   issued   by   industrials $50,600,000 

Stock    issued    by    industrials §6,640,000 

G(-iieraI    Electric     13,000,000 

Western    Bell   Telephone 8,000,000 

Westinghouse    Electric   &   Manufacturing 6,000,000 

Tampa   Gas   Company 5,000,000 

North   American    Company 5,000,000 

Pacific   Telephone  &  Telegraph 3,000,000 

Atlanta  Telephone  &  Telegraph  Company • 2,000,000 

Dell    Telephone    of    Missouri 2.000,000 

Niagara   Falls   Power  Company 1.500,000 

Seattle   Electric    1,500,000 

Boomer  Coal  &  Coke 1,100.000 

The   industrial   stock  issues   appear  as   follows : 

American    Telephone   &    T  elegraph $22,000,000 

California    Gas    &    Electric 1 5,000,000 

San    Francisco   Bonded  Mortgage 10,000,000 

Duquesne    Light 10,000,000 

Pittsburg  Oil  &  Gas ._ 5,000,000 

Westinghouse    Electric    &    Manufacturing 5,000,000 

Canadian   General    Electric 3,000,000 

St.    Louis  Car   Company 3,000,000 

La  Belle  Iron  Works -  • 2,500,000 

Mexican    Light    &    Power .*. 2,400,000 

J.  G.  White  &  Co 1,500,000 

Bell   Telephone  of   Buffalo 1,500,000 

Traction  and  trolley  companies  stand  for  some  large  amounts, 
such  as  Ohio  Electric,  $24,000,000;  Buffalo  &  Lake  Erie  Trac- 
tion, $1,000,000;  Int.  Rapid  Transit,  $10,000,000;  New  Orleans 
Railway  &  Light,  $5,000,000;  Pacific  Traction  Company,  $2,000,- 
000;  United  Railways  Investment,  $2,400,000;  Joliet  &  Southern 
Traction,  $1,700,000;  Springfield  &  New  England  Traction, 
$1,500,000;  Detroit  United  Railways,  $2,000,000;  United  Rail- 
ways of  St.  Louis,  $1,200,000.  Some  of  the  large  steam  railroad 
issues  have  also  included  money  for  electrification. 

PRICE  OF  CABLE  SHARES.— .\dvices  from  London  last 
week  state  that  the  general  belief  on  the  Stock  Exchange  that 
the  Marconi  system  of  wireless  telegraphy  is  at  last  likely  to 
enter  into  serious  competition  with  the  transatlantic  cable  com- 
panies has  caused  a  depreciation  in  the  price  of  shares  of  the  lat- 
ter. To  meet  the  wireless  company's  competition  the  submarine 
cable  companies  would  have  to  make  reductions  in  their  tariffs. 
Representatives  of  the  various  companies  interviewed  main- 
taified  that  they  had  no  fear  of  effective  competition  from  the 
Marconi  system.  It  is  pointed  out,  however,  that  this  seven- 
teenth "cable,"  assuming  its  successful  working,  will  be  taking 
messages  at  less  than  half  the  rates  charged  by  the  submarine 
companies,  and  that  therefore  it  will  always  be  fully  occupied. 
It  was  declared  by  the  Marconi  Company  in  London  that  under 
the  new  system,  with  merely  two  stations,  the  company  would 
be  able  to  handle  as  much  business  as  eight  ordinary  lines.  To 
this  argument  the  submarine  companies  vouchsafed  no  response 
other  than  a  reiteration  of  the  declaration  that  no  reduction  of 
their  rates  would  be  found  necessary ;  whereupon  Mr.  Marconi's 
London  representative  intimated  that  the  rates  with  which  the 
wireless  service  would  be  started  were  susceptible  of  reduction. 
While  it  is  universally  recognized  that  the  cable  companies  are 
justified  in  their  present  refusal  to  consider  the  question  of  a 
reduction  in  rates,  some  criticism  is  heard  of  their  cocksure  at- 
titude under  the  circumstances. 

TELEPHOXE  CON'SOLID.\TION.— Note  was  made  last 
week  of  the  consolid.ition  of  the  Bell  telephone  interests  south 
of  New  York  and  northern  New  Jersey.  The  new  company 
will  operate  in  southern  New  Jersey,  eastern  Pennsylvania. 
Delaware.  Maryland,  District  of  Columbia,  and  northern  Vir- 


ginia and  West  Virginia,  will  have  nearly  300,000  subscribers' 
stations,  control  property  assets  of  $40,000,000,  have  yearly 
gross  earnings  of  about  $10,000,000,  with  net  earnings  for  divi- 
dends of  between  $2,000,000  and  $2,500,000.  The  consolidation, 
which  is  to  be  followed  by  others,  will  result  in  substantial 
economies  of  administration  and  operation,  and  will  make  pos- 
sible the  standardizing  of  telephone  rates  in  the  entire  terri- 
tory. At  present  the  Chesapeake  &  Potomac  has  upward  of 
$7,000,000  of  floating  debt  borrowed  from  the  parent  company, 
which  debt  is  to  be  capitalized  into  stock  paying  6  per  cent.  In 
addition  the  $2,650,000  of  Chesapeake  &  Potomac  stock  on  which 
no  dividends  are  now  being  paid,  will  be  exchanged  for  about 
Si  ,800,000  stock  of  the  new  company,  on  which  6  per  cent  divi- 
dends will  be  paid.  From  this  source  the  parent  company 
through  its  57  per  cent  ownership  will  derive  an  additional 
$50,000  or  $60,000  annually.  The  new  company  will  assume  the 
bonded  debt  of  the  three  operating  companies,  which  is,  how- 
ever, relatively  small,  amounting  to  but  $1,961,000.  An  idea  of 
just  what  the  consolidation  comprehends  may  be  gleaned  from 
the  following  statistics  of  the  three  companies  at  the  end  of 
their  last  fiscal  year,  Dec.  31  : 


1906. 


stations  . 
Increase  ir 
Pe;centage 

P.ant    investment $24,316,938 

Capital    stock 22,878,433 

t>onds 


Floating  debt 

Gross    earnings 

Balance    for    dividend. 
tiross   per   station 


Bell  Phil. 

Ches.  &  Pot.        Penn. 

Total 

164.211 

70.167 

46,170 

280,548 

39.421 

17,547 

8,327 

65,295 

31.6 

33-3 

30.3 

r4, 3 16,938 

$9,673,732 

$4,564,244 

$38,5S4.9>4 

r2,878,433 

2,650,000 

4,609,350 

30,137.783 

1,344,000 

617,000 

1,961,000 

',555,000 

7,024,000 

8.579.000 

S.501,313 

2,452,076 

1,243,195 

9,196,584 

1,668,674 

75.681 

285,443 

2,029,798 

•44 

39 

29 

CUMBERLAND  TELEPHONE.— The  Cumberland  Tele 
plione  &  Telegraph's  report  for  August  and  eight  months  com 
pares  as  follows : 

1906. 

$435,298 

283,823 


.\ugust    gross $486,264 

Expenses    307,1 10 


$385.  "02 
241,859 


■904: 

$333,509 
209,533 


August  net   $179,154 

Interest  and  taxes...        37,887 

August  surplus....  $141,267 
Eight  months  gross.  .$3,848,067 
Expenses    2,415,774 


Eight  months  sur.  .$1,145,77 


$I43.2.U 
24,819 

$118,424 

$3,005,691 

'■859,575 

$1,146,116 
'78.255 

$967,861 


$124,276 
22,707 

$101,569 

$2,607,362 

1,564,869 


$874,033 


MONTGOMERY  E.'XRNINGS.— The  report  of  the  Mont- 
gomery (Ala.)  Light  &  Power  Company  for  the  12  months 
ended  June  30,  1907,  compares  with  the  year  ended  Feb.  28, 
1907,  and  the  12  months  ended  June  30,  1906,  as  follows: 


f.ross      .  . 
F2xpenses 


Net 
Charges 


June  30, 
1907. 

Feb.  28, 

1907. 

$282,688 

'23,7'4 

.Tune  30. 
1906. 

$■63,115 
103.610 

$'58,974 
100,801 

$'34,509 
100.350 

Surplus     ,      '$59,505  $58,173  $24,158 

The  surplus  after  charges  is  equal  to  2.95  per  cent  on  the 
$2,000,000  capital   stock  outstanding. 

SCRANTON  ELECTRIC  BONDS.— N.  W.  Harris  &  Co. 
;\re  offering  $1,000,000  Scranton,  Pa.,  Electric  Co.'s  first  and 
refunding  mortgage  5  per  cent  gold  bonds  due  July  i,  1937, 
optional  on  any  interest  date  after  July  I,  1912.  at  no  and 
accrued  interest.  The  company  is  in  control  of  the  entire  elec- 
tric light  and  power  business  of  Scranton.  It  has  a  capitaliza- 
tion of  $500,000  preferred  stock  and  $2,500,000  cotnmon  stock 
.ind  authorized  bond  issue  of  $10,000,000.  The  gross  earnings 
for  the  year  ended  July  31,  1907,  were  $361,165  and  net  earnings 
$134,170  and  surplus  $59,170. 

WESTINGHOUSE  EARNINGS.— The  Westinghouse  El.c 
tric  &  Manufacturing  Company  continues  to  make  a  favor.iMr 
showing  of  surplus  and  net  earnings.  The  total  income  for  th- 
five  months  ended  August  31,  aggregated  $3,548,886,  or  at  the 
rate  of  $709,775  a  month,  ur  $8,517,300  a  year.  The  surplus  for 
the  five  months  aggregate  $1,704,341,  which  was  at  the  rate  of 
$340,870  a  month,  or  $4,090440  a  year.  The  surplus  in  the  five 
months  was  at  the  rate  of  16  per  cent  a  year  on  the  total  capitali- 
zation of  the  company,  including  all  classes  of  stock. 

TRACTION  MORTGAGE— The  Indianapolis  &  Ix)uisville 
Traction  Company  has  filed  a  inoncagc  in  favor  of  the  Colonial 
Trust  Company,  of  Pittsburg,  and  F.  F.  Brooks,  as  trustees,  to 
secure  $400,000  mortgage  and  collateral  trust  6  per  cent  .five-year 
convertible  gold  notes  dated  July  i,  1907,  and  payable  July  I. 
1912,  subject  to  call  at  any  lime  at  loa'/j  and  interest. 
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jMONTGOMERY,  ALA.— Announcement  has  been  made  that  work  will 
lon  commence  on  the  construction  of  an  electric  railway  from  Geneva  to 
Uothan.  The  cost -of  the  road  is  estimated  at  $500,000.  It  is  the  inten- 
tion of  the  promoters  to  eventually  extend  the  line  to  Union  Springs, 
Troy,  Eufaula,  Clayton  and  Montgomery.  Richard  Tullis,  of  Montgomery, 
is  interested  in  the  enterprise. 

TROY,  ALA.— Fox  Henderson.  L.  M.  Bashinsky  and  W.  Chancy  are 
interested  in  a  project  to  build  an  electric  railway  from  Troy  to  Orion,  a 
ilnncc  of  13  mik-s. 
J  AIRBANKS,  ALASKA.— Extensive  improvements  and  additions  are 
;  ing  made  to  the  plant  of  the  Tanana  Electric  Company  which  will 
trcatly  increase  the  capacity  01  the  plant.  A  large  turbo-generator  set  is 
now  being  installed  in  the  power  house.  The  company  has  ordered  a 
large  number  of  motors  and  other  equipment  from  Seattle,  and  promises 
to  extend  its  transmission  lines  to  any  section  of  the  Tanana  where  opera- 
tions are  being  conducted  on  a  large  enough  scale  to  give  promise  of 
eventual   financial    returns  to   the  company. 

ALAMEDA.  CAL. — At  an  election  held  Sept.  21  the  proposition  to  issue 
$305,000  in  bonds  for  public  improvements  was  carried  by  a  large  majority. 
Among  the  improvements  contemplated  is  included  the  erection  of  an 
audition  to  the  power  house  of  the  municipal  electric  light  plant,  the  in- 
stallation of  additional   machinery  and  .the  construction  of  a  reservoir. 

LOS  ANGELES,  CAL.— The  Edison  Electric  Company  is  planning  to 
begin  work  shortly  on  its  Kern  River  No.  2  power  plant.  This  station 
will  l:e  located  on  the  Kern  River  just  above  the  dam  and  intake  of  its 
present  No.  i  plant.  There  will  be  five  stations  in  all  on  the  river,  with 
an  aggregate  output  of  90,000  horse-power. 

LOS  ANGELES,  CAL.— The  Los  Angeles  Aqueduct  Commission  of 
the  Board  of  Public  Works  is  advertising  for  tenders  for  the  necessary 
hydraulic  and  electrical  machinery  and  apparatus  for  its  proposed  Cotton- 
v'ood  Creek  hydro-electric  power  plant  in  Inyo  County.  The  tenders  call 
for  a  750-kw,  three-phase  alternator  to  be  driven  by  a  1400-hp  tangential 
wjitcr  wheel  at  600  r.  p.  m.  under  1200  ft.  head.  There  will  be  90  miles 
of  30,000-volt  transmission  line  with  cedar  poles  and  the  necessary  step- 
up  and  step-down  transformers,  switchboard  and  line  material.  Bids 
must  be  filed  before  October  7. 

OAKLAND,  CAL.— The  Oakland  Gas  Light  &  Heat  Company  suffered 
a  loss  by  fire  on  Sept.  18,  the  damage  amounting  to  over  $100,000.  The 
file  was  caused  by  a  guy  wire  falling  across  the  main  wires  causing  a 
short  circuit  that  was  carried  to  a  steel  oil  tank  at  some  distance.  The 
oil  was  ignited  and  6000  barrels  destroyed.  A  4000-kw  Crocker-Wheeler 
alternator,  recently  received,  was  practically  ruined.  The  transformers, 
overhead  circuits,   etc.,    were  also   considerably   damaged. 

OROVILLE.  CAL.— Preparations  are  being  made  by  the  Orovillle  Light 
&  Power  Company  for  the  construction  of  a  power  plant  in  Humbug 
\  alley. 

REDDING,  CAL.— The  Northern  California  Power  Company,  which 
has  in  operation  three  power  houses,  two  at  Volta  and  one  at  Kilarc. 
and  which  has  begun  the  erection  of  a  fourth  at  the  junction  of  the  north 
and  south  forks  of  Battle  Creek,  is  now  contemplating  the  erection  of  a 
fifth  power  house  on  South  Battle  Creek.  The  company  has  acquired 
possession  of  the  old  George  Hagen  place  with  its  large  and  famous 
springs  of  water.  A  party  of  surveyors  is  now  making  the  preliminary 
surveys  in  the  South  Battle  Creek  country. 

REDWOOD  CITY,  CAL.— On  petition  from  W.  J.  Martin  the  Board 
of  Supervisors  has  advertised  for  sale  an  electric  light  and  power  fran- 
chise in  the  First  township  of  San  Mateo  County. 

SAN  DIEGO,  CAL. — Arrangements  have  been  made  for  the  installa- 
tion of  a  power  plant  for  the  electrical  operation  of  the  Los  Angeles  & 
San  Diego  Beach  Railway.  The  plant  of  the  Los  Angeles-Pacific  Railroad 
Company  located  at  Sherman  has  been  purchased  and  will  be  moved  to 
San  Diego.     E.  S.  Babcock  has  charge  of  the  work. 

SAN  FRANCISCO,  CAL.— A  special  meeting  of  stockholders  of  the 
Pacific  Gas  &  Electric  Company  will  be  held  Nov  20  to  consider  and  vote 
upi)n  the  proposition  to  increase  the  bonded  indebtedness  of  the  company 
from   $10,350,000   to   $14,350,000.      D.   H.    Foote  is  secretary. 

SAN  FRANCISCO,  CAL.— The  Noithwestern  Pacific  Railway  is  plan- 
ning improvements  to  its  North  Shore  Electric  branch,  from  Sausalito  to 
points  in  Marion  County,  involving  an  expenditure  of  $150,000.  New 
electric  generating  equipment  will  be  installed  immediately  at  San 
Anselmo,  and  it  is  reported  that  the  road  will  be  electrically  equipped  to 
Point  Reyes.  At  San  Anselmo  a  sub-station  will  be  established,  to  con- 
tain two  500-kw  motor-generators,  leaving  space  for  four  more  motor-gen- 
ciators  to  provide  for  the  extension  of  the  electric  service  to  Point  Reyes. 
S.AN  FRANCISCO,  CAL.— Contracts  have  recently  been  closed  aggre- 
gating between  $800,000  and  $900,000  for  equipment  for  the  Fruitvale 
power  station  of  the  Southern  Pacific  Company,  which  will  furnish  elec- 
tricity for  operating  its  tramway  lines  east  of  San  Francisco.  The  con- 
iVacts  were  awaided  in  New  York,   N.   Y.,  by   A.   II.  Babeock,  electrical 


engineer  of  the  company,  as  follows;  Boilers,  to  the  Parker  Boiler  Com- 
pany, of  Philadelphia,  Pa. ;  H.  R.  Worthington  &  Company,  for  con- 
densers and  steam  auxiliaries;  Wcstinghousc  Machine  Coippany.  for  tur- 
bines and  generators,  and  to  the  General  Electric  Comjiany,  for  motors 
and  other  car  equipment 

SAN  JOSE,  CAL. — The  citizens  are  considering  the  question  of  estab- 
lishing a  municipal  electric  light  plant  in  San  Jose.  At  pr«cnt  the  United 
Cas  &  Electric  Company  holds  the  contract  for  lighting  the  streets.  The 
contract  expired  June  30,  and  Mayor  H.  D.  Matthews  has  sent  10  the 
Council  a  message  urging  that  body  to  make  appropriations  for  a 
municipal  plant.  The  Mayor  calls  attention  to  the  fact  iliat  the  street 
lighting  last  year  cost  the  city  over  $12,000,  and  the  cost  next  year 
promises  to  reach  $14,000.  This  cost,  tlie  Mayor  claims,  could  be  mate- 
rially lessened  under  3  system  of  municipal  ownership.  An  electrical 
engineer  is  to  be  appointed  to  investigate  the  cost  of  the  proposed  plant. 

VENTURA.  CAL.— F.  M.  Packard  and  J.  P.  Jones,  of  Los  Angeles, 
have  applied  to  the  board  of  supervisors  for  a  franchise  to  construct  an 
electric  railway  from  Ventura  to  NordhorT. 

BRECKENRIDGE,  COL.— The  Summit  Count>*  Power  Company  is  in- 
stalling a  large  power  plant  at  Dillon  for  the  purpose  of  supplying  elec- 
tricity for  mines  and  mills  at  Breckenridge,  Kokomo,  Frisco.  Como. 
Argentine,  Montezuma  and  adjacent  territory.  The  officers  of  the  co-n- 
pany  are:  Henry  L.  Dougherty,  chairman  of  board  of  directors;  William 
J.  Barker,  president;  William  S.  Stearns,  vice-president;  E.  N.  Stannard. 
secretary;  Frank  W.  Frueaufl,  treasurer.  -  The  offices  of  the  company 
will  be  in  New  York,  N.  Y.,  and  Denver,  Col. 

DENVER.  COL.— The  Denver  &  South  Platte  Railway  Company,  which 
is  to  build  and  operate  an  electric  railway  between  Denver  and  Littleton 
r.nd  other  cities  in  Colorado,  has  filed  a  notice  of  a  $1,000,000  mortgage 
with  the  Continental  Trust  Company,  of  Denver,  the  proceeds  of  which 
w'll  be  used  for  the  completion  and  improvement  of  the  road.  Thomas  B. 
Dean  is  president  of  the  railway  company. 

TRINIDAD,  COL.— The  Trinidad  Electric  Railway  Company  is  con- 
templating extensive  improvements  to  its  system,  and  within  a  year  pro- 
poses to  connect  Cokedale,  Segundo,  Hastings  and  the  interlying  coal 
camps  with  Trinidad.  * 

BRIDGEPORT,  CONN.— The  Union  Typewriter  Company  has  awarded 
the  contract  for  the  construction  of  its  new  power  house  in  the  West  End. 
ESSEX.  CONN.— The  plant  and  holdings  of  the  Essex  Light  &  Power 
Company  have  been  purchased  by  George  L.  Cheney,  and  Mrs.  William  G. 
Seeley,  of  Essex;  William  A.  Broihwell,  of  Chester,  and  G.  L.  Sleeper, 
of  Deep  River.  The  following  officers  have  been  elected:  George  L. 
Cheney,  president;  G.  L.  Sleeper,  5ecretar>*  and  treasurer,  and  E.  N. 
Frary,  superintendent.  The  company  is  capitalized  at  $50,000.  and  con-  . 
templates  extending  its  lines  to  Deep  River,  Chester  and  possibly  to  Say- 
brook  and  Westbrook. 

NORWICIL  CONN. — Four  transformers  have  been  received  at  the 
rninicipal  electric  light  plant  to  be  installed  in  the  addition  recently  con- 
structed, which  will  be  used  in  connection  with  the  power  plant  of  the 
I'ncas  Power  Company  in  Scotland,  which  will  furnish  electricity  for 
operating  the  municipal  electric  plant  as  soon  as  it  is  completed. 

NORWICH,  CONN.— The  third  annual  report  of  the  Board  of  Gas  and 
Flectric  Commissioners  shows  that  the  income  from  the  municipal  electric 
iifcht  plant  exceeded  the  cost  of  manufacture  and  distribution  by  $36,215. 
snd  after  charging  off  for  depreciation  $13,582  leaves  a  net  profit  of 
$22,632.  The  profit  this  year  is  the  largest  in  the  three  years  the  city 
has  had  the  plant  by  over  $3,000.  The  total  profit  on  gas  was  $7,215, 
while  the  profit  on  electricity  was  $14,463.  The  cost  of  lighting  the  city 
streets  and  buildings  amounted  during  the  year  to  $21,731,  being  an  in- 
ciease  in  the  incandescent  lighting,  as  the  lamps  are  burned  all  night, 
instead  of  until  i  o'clock  in  the  previous  year.  Because  of  the  contract 
with  the  Uncas  Power  Company,  it  is  expected  that  during  the  ensuing 
year  the  prices  in  electricity  can  be  reduced.  The  demands  on  the  plant 
lor  power  and  light  are  such  that  had  the  commissioners  not  been  able 
to  make  the  contract  with  the  Uncas  Power  Company  it  would  have  been 
necessary  to  have  greatly  added  to  the  plant 

LAUREL,  DEL.— The  electric  light  plant  of  the  Laurcl-Scaford  Elec- 
tric Company  was  destroyed  bv  fire  on  Sept.  ai.  owing  to  which  the  towns 
uf  Bridgeville,  Seoford  and  Delmar.  in  addition  to  Laurel,  are  in  dark- 
ness.    Charles  C.  Stephenson  is  manager. 

WASHINGTON,  N.  d — The  managers  of  the  Washington  municipal 
electric  plant  have  decided  to  establish  a  day  ser^'ice  March  1,  190S,  and 
will   furnish   electricity  for  power  purposes,  as  well  as  lighting. 

WASHINGTON.  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
T  lies  and  Accounts,  Navy  Department,  Washington.  D.  C.  until  Oct.  8. 
to  furnish  at  the  navy  yards  and  naval  stations  the  following  supplies: 
New  York,  N.  Y.,  schedules  311  and  344.  wireltfss  telegraph  apparatus; 
schedule  343,  switches,  etc.:  schedule  351.  sheet  copper;  League  Island. 
Pa.,  schedule  349.  electric  and  air  drills,  etc.;  Naval  Academy,  Annapolis. 
Ma.,  schedule  347,  material  for  two  steel  towers;  schedule  348,  electrical 
supplies,    sheet   copper,    etc.;    Norfolk,    Va..    schedule    346.    double-braided 
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wiTCy  cabinet  and  panel  board,  electric  chandeliers,  etc.,  globes  and  re- 
flectors, electric  fittings;  Pensacola,  Fla.,  schedul.e  334,  motors,  water- 
proof cable,  etc.;  schedule  335,  copper  pipe.  Applications  for  proposals 
should  designate  the  schedules  desired  by  number.  E.  B.  Rogers,  pay- 
inaster-general,  U.  S.  N. 

SOUTH  T.\CKSO.V\lLLE,  FLA.— The  new  electric  light  plant  of  the 
East  Coast  Railway  Company  has  been  placed  in  operation,  and  arc  lamps 
bave  been  installed  from  the  depot  tt  the  river  front.  The  establishment 
>i  a  municipal  electric  lighting  plant  in  the  near  future  is  said  to  be 
.lender  consideration. 

ATLANTA,  GA. — The  .Atlanta  Telephone  &  Telegraph  Company  has 
applied  to  the  State  Railroad  Commission  for  permission  to'issue  $2,000,- 
000.  The  application  states  that  the  company  desires  to  issue  $1,000,000 
at  once  and  to  sell  others  at  a  later  date  as  required.  The  purpose  of  the 
bond  issue  is  to  improve  its  property  in  this  city  and  to  extend  its  lines. 
C  Jerome  Simmons  is  president  of  the  company. 

CANTON,  G.\. — At  an  election  held  Sept.  21  the  citizens  voted  in 
favor  of  issuing  bonds  for  the  establishment  of  an  electric  light,  water 
.vorks  and  sewerage  systems  in  the  town. 

COLUMBUS,  G.A. — The  citizens  are  considering  the  question  of  estab- 
lishing a  municipal  electric  light  plant  and  are  advocating  issuing  bonds 
for  $100,000  to  erect  the  plant. 

CANTON,  ILL. — The  People's  Gas  &  Electric  Light  Company  has  re- 
cently contracted  for  a  steam  heating  plant,  and  is  contemplating  extend- 
ing its  lines  to  St.  David,  five  miles  distant,  to  furnish  electricity  for 
lighting  the  town. 

CHICAGO,  ILL. — The  contract  between  the  Northwestern  Elevated 
Railroad  Company  and  the  St.  Paul  Railroad  contemplates  all  switching 
north  of  Wilson  Avenue  to  be  done  by  electric  power  as  soon  as  the 
electrical  equipment  of  the  road  is  completed.  The  Northwestern  Com- 
pany has  awarded  the  contract  for  all  the  overhead  work  in  the  electrical 
equipment  of  the  St.  Paul  tracks  north  of  Wilson  Avenue  to  the  Brennan 
Construction    Company   for  $100,000. 

GREEN\'1EW,  ILL. — Frank  Marbold  has  purchased  the  stock  of  the 
Middletov.-n  Mutual  Telephone  Company,  and  will  install  a  telephone 
system  in  the  east  side  of  the  count>'. 

JOLIET,  ILL. — The  Joliet  &  Southern  Traction  Company  has  issued  a 
mortgage  to  the  American  Trust  &  Savings  Bank,  of  Chicago,  as  trustee, 
to  secure  an  issue  of  $1,500,000  in  bonds.  The  proceeds  will  be  used 
chiefly  to  finance  the  construction  and  equipment  of  new  lines,  including 
tbose  for  which  the  Fisher  Construction  Company  has  the  contract. 

MANITO,  ILL.— Smith  &  -Miller,  of  Bloomington,  have  been  granted 
a  24-year  franchise  to  operate  an  electric  light  plant  in  Manito. 

WAUKEGAN,  ILL. — The  new  power  stations  of  the  North  Shore  Elec- 
tric  Company    at    Waukegan    and    Blue    Island    have   been    equipped 
alternating-current    electric  era 
Works,  of  Detroit,  Mich.     The  larger 
high-speed  electric  hoist. 

EOONVILLE,    IND.— The    City    Co 
Telephone  &  Telegraph  Company  to  remove 
city  limits  within  30  days. 

CR.\\VFORDSVILLE,  IND.— -Announcement  has  been  made  that  the 
Crawfordsville  division  of  the  Indianapolis  &  Northwestern  Traction 
Company  will  be  extended  west  from  Crawfordsville  to  Danville,  111., 
rtxt  spring.     C.  C.  Reynolds  is  general  manager  of  the  lines  in  Indiana. 

G.\RY,  IND. — The  Gary  &  Interurban  Railway  Company  has  filed 
?n\endments  to  it.«f  charier  increasing  its  capital  stock  to  $1,000,000.  C.  B. 
\'urdock  is  secretary  of  the  company. 

GOSHEN,  I.ND.— The  Goshen  Telephone  Company  has  ordered  plans 
for  the  erection  01  a  new  exchange  building  in  which  it  is  proposed  to 
install  a  new  common  battery  switchboard  with  an  ultimate  capacity  of 
3000  !ines  and  a  present  equipment  of  i2co. 

NEW  C.\STLE,  IND.— The  New  Castie  Telephone  Company  has  de- 
cided lo  extend  its  lines  not  only  in  and  about  the  city,  but  toll  lines  to 
Memciv.  .\ndcrson  and  Middletown.     R.   R.   Faulkner  is  general  manager. 

CLINTON,  I.\. — The  City  Council  is  considering  the  question  of 
rcijiiiring  all   telephone  wires  in  the  city  placed  underground. 

ibA  GROVF..  I.\. — Tie  Ida  Grove  Electric  Company  is  contemplating 
remodelling  and  extending  its  plant. 

MT.  PLEASANT,  lA.— Messrs.  Jackson  &  Rugglcs.  of  Centerville, 
aie  contemplating  the  erection  of  an  electric  light  plant  in   Mt.  Pleasant. 

NEWTON,  KAN.— The  Electric  Light  &  Power  Company  has  added 
to  its  plant  a  new  dynamo,  two  switchboards  and  other  new  equipment. 

KOSEDALE,  KAN.— The  Kansas  City  &  Olathc  Electric  Railway 
Company  is  in.italling  a  250-hp  Weber  gas  engine  in  its  power  house  at 
Merriman.  Another  engine  of  the  same  type  will  be  installed  in  the 
plant   in   January. 

LOUISVILLE.  KY.— The  Cumberland  Telephone  4  Telegraph  Com- 
(•any  has  filed  an  amendment  to  its  charter  increasing  its  capital  stock 
from   $10,000,000  to  $20,000,000. 

BIDDEFORD.  ME.— The  city  of  Biddcford  has  entered  into  a  con- 
tract with  the  York  Light  &  Power  Company  for  lighting  the  streets  of 
t-'ie  city  for  a  term  of  five  years,  beginning  Oct.  i.  1907.  By  the  terms 
of  the  (ontract  the  company  agrees  to  operate  and  maintain  the  electric 
l:ghting  system  now  in  force,  which  consists  of  86  arc  lamps  and  58  in- 
candescent   lamps   at    an    annual    rental    of    $10,8^9.81,    which   is   the    same 
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amount  as  the  old  contract;  in  addition  the  company  agrees  to  furnish 
20  additional  series  enclosed  alternating.current  arc  lamps  and  25  addi- 
tional series  incandescent  lamps  free  of  charge,  which  gives  the  city  106 
arc  lamps  and  83  incandescent  lamps  at  the  same  cost  previously  paid 
for  86  arc  lamps  and  58  incandescent  lamps.  For  each  additional  arc 
lamp  furnished  the  price  will  be  $82.50  per  year,  and  for  incandescent 
lamps  $25  each  per  year. 

SKOWHEGAN,  ME. — The  Skowhegan  Electric  Light  Company  is  in- 
stalling a  20o-hp  boiler  in  its  plant,  which  with  the  boilers  now  installed 
will  give  its  steam  plant  a  total  capacity  of  600  horse-power. 

WESTBROOK,  ME.— Owing  to  the  rising  of  the  water  of  the 
Presumpscot  River,  caused  by  a  heavy  rainfall,  the  cofferdam  in  connec- 
tion with  the  water-power  plant  to  operate  the  new  electric  light  station 
for  the  Westbrook  Electric  Light  &  Power  Company  was  carried  away. 
The  damage  will  be  very  heav>-,  as  a  large  part  of  the  work  done  on  a 
canal  being  built  as  a  part  of  the  improvement  has  been  washed  out. 

AD.AMS,  M.ASS. — The  selectmen  have  granted  the  Adams  Gas  &  Elec- 
tric Light  Company  permission  to  extend  its  lines  to  Siggsville. 

MILFORD,  M.ASS. — ^The  electric  and  compressed  air  plant  of  the 
Webb  Granite  Company  was  destroyed  by  fire,  caused  by  an  explosion, 
Sept.  29,  entailing  a  loss  of  about  $8,000. 

QUINCY,  M.\SS. — The  Quincy  Electric  Light  &  Power  Company  has 
recently  installed  a  20-hp  motor  at  the  plant  of  the  Quincy  Avenue  Gran- 
ite Company  to  operate  the  air  compressor  for  the  pneumatic  tools,  and 
has  also  installed  a  motor  of  10  horse-power  in  the  plant  of  Cook  &  Com- 
pany for  the  same  purpose. 

TURNERS  F.\LLS,  M.\SS. — The  Franklin  Electric  Light  Company 
has  completed  a  new  schedule  of  prices  for  electricity  for  lighting,  which 
gives  a  reduction  of  33  i/3  per  cent  in  the  maximum  price.  The  scale  of 
prices  is  as  follows:  For  50  kw-hours  per  month,  12  cents  per  kw-hour; 
from  50  to  100  kw-hours,  11  cents;  from  100  to  200  kw-hours,  :o  cents; 
fiom  200  to  300  Inv-hours,  9  cents,  and  for  300  kw-hours  and  over, 
3  cents. 

BAY  CITY,  MICH.— The  City  Council  has  instructed  William  H. 
Fiuhugh,  superintendent  of  the  municipal  electric  light  plant,  to  pre- 
pare specifications  for  rebuilding  the  plant,  and  has  also  directed  the 
comptroller  to  advertise  for  bids  for  its  construction.  It  is  expected  that 
about  $100,000  will   be  spent  on  the  equipment. 

COLDWATER,  MICH. — The  power  house  of  the  Branch  County  Poor- 
house  is  reported  to  have  been  destroyed  by  fire. 

MANCHESTER,  MICH. — The  construction  of  an  electric  light  plant 
is  under  consideration,  for  which  estimates  are  being  made.  For  further 
information  address  Fred  Weidmeyer. 

PAW  P.AW,  MICH. — ^The  Falkenau  Electric  Construction  Company,  of 
Chicago,  III.,  has  been  awarded  the  contract  for  installing  a  complete 
liydro-electric  plant  for  the  city  of  Paw  Paw.  The  electrical  equipment 
consists  of  a  isokw  and  an  80-kw  Allis-Chalmers  waterwheeltypc  gen- 
erators for  direct  connection  to  water  wheels,  two  gkw  belted  exciters 
rnd  a  number ,of  AUisChalmers  motors  ranging  from  15  to  40  horse-power. 
One  of  the  latter  is  to  be  used  to  drive  a  triplex  power  pump. 

CALEDONI.A,  MINN. — .\n  election  will  soon  be  held  to  vote  on  the 
proposition  of  issuing  $6,000  in  bonds,  the  proceeds  of  which  will  be  used 
to  improve  the  light  and  water  plant. 

NORTHOME,  MINN.— The  Village  Council  has  granted  a  franchise 
to  E.  E.  Bigham.  of  Minneapolis,  to  construct,  maintain  and  operate  an 
electric  light  system  within  the  limits  of  the  Wllage  of  Northome  for  a 
piriod  of  30  years.  The  ordinance  granting  the  franchise  provides  that 
the  plant  shall  be  completed  and  in  operation  by  Jan.   i.  1908. 

COLLINS,  MISS. — .At  an  election  held  Sept.  24.  the  proposition  to 
issue  $5,000  in  bonds  for  improvements  to  the  electric  light  and  water 
system   was  defeated. 

HATTIESBURG.  MISS.— The  Hattiesburg  Traction  Company  will  in- 
stall another  large  boiler  to  increase  the  capacity  of  the  present  plant  to 
meet  the  requirements  of  the  system  until  the  new  plant  is  ready  for 
C|)eration,  work  on  which  will  soon  commence. 

LTJIVERSITY,  MISS. — D.  S.  Ross,  secretary  of  the  University  of 
M:ssis5ippi,  writes  that  bids  will  probably  be  received  in  the  spring  for 
rebuilding  the  power  plant,  which  was  recently  burned.  The  cost  is 
estimated  at  from  $10,000  to  $15,000. 

JEFFERSON  CITY,  MO. — Contracts  have  been  awarded  by  the  war- 
den and  board  of  prison  inspectors  of  the  Missouri  State  penitentiary  for 
ll-e  ventilating,  heating  and  lighting  plant  for  the  penitentiary  as  follows: 
foiler-housc  building,  to  John  Short,  Jefferson  City,  for  $5.9.10;  steam 
boilers  to  Heine  Safety  Boiler  Company.  St.  Louis,  $20,400;  dynamos,  to 
V/cstern  Electric  Company.  K,insi.!  City,  for  $24,064:  engines,  to  St.  Louis 
Ircn  &  Machine  Works,  St.  Louis,  for  $20,400;  motors,  to  Westinghouse 
Electric  &  Manufacturing  Company,  St.  Louis,  for  $12,350;  conduit  and 
cable  work,  to  F.  E.  Newberry  &  Company,  St.  Louis,  for  $10,253. 

GARDINER,  MONT. — The  Forestry  Service  has  appropriated  $2,800 
tn'Aard  the  construction  of  a  telephone  line  from  Gardiner  lo  Cooke. 

EXETER.  NEB. — C.  C.  Smith  has  been  granted  a  franchise  to  erect 
an  electric  light  plant  in  this  town. 

YERI.VGTON.  NEV'. — The  Truckee  General  Electric  Company  has  com. 
plcted  its  transmission  line  to  this  place  and  is  now  furnishing  electricity 
to  mines  of  the  Nevada  Douglas  Copper  Company. 

ATLANTIC  CITY,  N.  J.— The  city  council  on  Sept.  23  authorized  a 
bond  issue  of  $35,000.  the  proceeds  lo  be  used  to  install  the  electric  light- 
ing system  planned  for  Atlantic  Avenue. 
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JERSEY  CITY,  N.  J.— The  United  Electric  Company,  of  New  Jersey, 
submitted  the   only   bid   to   the   street  and   water    board   for    lighting   the 

'rects  of  the  city.  The  company  oflfcrs  to  furnish  arc  lamps  for  $97.50  per 
i  tmp  per  year  on  a  yearly  contract,  and  $75  per  lamp  per  year  on  a 
:  ve-year  contract.     The  city  is  now  paying  the  company  $97.50  per  lamp 

11  a  five-year  contract,  which  will  expire  Nov.  30, 

WOODBURY,  N.  J. — A  resolution  authorizing  the  bonding  of  the  city 
'or  $25,000  for  the  erection  of   a   municipal   electric  light  plant  has  been 

iroduced  in  the  City  Council.  The  city  is  now  paying  the  Public 
^rrvice  Corporation  $95  per  lamp  per  year  under  a  five  year  contract, 
'  l:ich  will  expire  at  the  end  of  this  year.  The  citizens  voted  some  time 
ivo  in  favor  of  a  municipal  plant. 

BROOKLYN,  N.  Y.— The  Sutepec  Electric  Light  &  Power  Company 
lias  increased  its  capital  stock  from  $200,000  to  $300,000. 

BUFFALO.  N.  Y.— The  Public  Service  Commission,  Second  District, 
iias  approved  the  application  of  the  Crosstown  Street  Railway  Company 
to  construct  an  extension  of  its  electric  railway  in  Cheektowaga  from  the 
city  line  to  the  Pine  Hill  Road. 

NEWBURGH.  N.  Y. — It  is  reported  that  plans  for  utilizing  the  Platte- 
k'U  stream  for  power  for  a  large  electric  plant  at  a  cost  of  $500,000  are 
almost  completed.  The  plan  is  to  divert  the  waters  of  the  Plattekill  and 
the  Orange  Lake  stream  into  a  new  channel  and  construct  three  reser- 
voirs and  erect  power  houses  with  a  total  capacity  of  1500  horse-power. 
Nearly  all  water  rights  have  been  secured,  and  financing  of  the  project 
is  said  to  be   assured. 

FAYETTEVILLE,  N.  C— The  Carolina  Telephone  &  Telegraph  Com- 
I  any  is  contemplating  the  erection  of  a  new  building  in  the  near  future. 

FAYETTEVILLE,  N.  C. — The  county  commissioners  have  granted  per- 
niission  to  W.  M.  Morgan  to  erect  poles  and  wires  for  the  transmission 
and  distribution  of  electricity  from  the  plant  of  the  Cape  Fear  Electric 
Power  Company. 

AKRON,  OHIO.— The  city  council  has  passed  an  ordinance  requiring 
all  electric  wires  on  Main  and  Howard  Streets,  between  Federal  and 
lackson  Streets,  to  be  placed  in  underground  conduits. 

ASHTABULA,  OHIO.— The  Village  Council  has  adopted  an  ordinance 
providing  for  a  franchise  for  an  electric  railway  from  Main  Street  to 
Ashtabula  Harbor  by  the  way  of  Swedetown.  to  be  awarded  to  the  com- 
lany  agreeing  to  carry  passengers  at  the  lowest  rate  of  fare. 

CANAL  DOVER,  OHIO.— The  question  of  issuing  $35,000  in  bonds 
for  the  purpose  of  erecting  a  municipal  electric  light  plant  will  be  sub- 
mitted to  a  vote  of  the  people  at  the  November  election.  The  present 
contract  expires  on  Jan.   1. 

DAYTON,  OHIO.— The  Dayton  Street  Railway  Company  has  been 
granted  a  franchise  from  Southwest  Dayton  to  Dayton  View  and  North- 
west Dayton.  It  has  been  announced  that  construction  work  will  com- 
nience  at  once. 

NORWOOD,  OHIO.— E.  A.  Hafner,  representing  the  Southern  Ohio 
&  Tri-State  Telephone  Company,  of  Cincinnati,  has  made  application  to 
the  Village  Council,  for  a  franchise  to  build  and  operate  an  automatic 
system.  The  company 'was  incorporated  recently  with  a  capital  stock  of 
$50,000. 

SPRINGFIELD,  OHIO. — A  400-hp  rotary  converter  is  being  installed 
at  the  Medway  power  plant  of  the  Ohio  Electric  Railway  Company. 

URBAN  A,  OHIO. — It  is  announced  that  the  American  Automatic 
Telephone  Company  will  move  its  plant  from  Rochester  to  Urbana  after 
Jan.  I.  It  is  stated  with  the  change  of  location  will  be  consummated 
by  the  absorption  of  the  Select  Telephone  Manufacturing  Company,  of 
Springfield.  The  officers  of  the  company  will  be  James  S.  Brailey,  Jr., 
of  Toledo,  president;  J.  W.  Lattig,  of  Rochester,  N.  Y.,  vice-president 
and  general  manager;  B.  J.  Wi41iams,  of  Rochester.  N.  Y.,  secretary  and 
ticasurcr,  and  S.  B.  Grove,  of  Toledo,  assistant  treasurer. 

ENID,  OKLA.— R.  G.  Webber  and  A.  B.  Hulit,  of  Kansas  City,  have 
made  application  to  the  City  Council  for  a  20-ycar  franchise  for  an  electric 
'icht  plant.  The  company  promises  to  erect  a  plant  costing  between 
$75,000  and  $100,000.  and  will  commence  the  construction  immediately 
upon   the  granting  of  the  franchise. 

OKLAHOMA  CITY.  OKLA.— The  Oklahoma  City  Street  Railway 
Company  has  filed  amendments  to  its  articles  of  incorporation  providing 
for  extensions  to  Guthrie,  south  to  Norman,  and  west  to  Yukon,  a  total 
distance  of  125  miles.  The  capital  stock  of  the  company  is  $3,000,000. 
and  the  incorporators  arc  John  W.  Shartcl.  Anton  Classen,  George  H. 
Brauer,  Charles  Edward,  W.  F.  Cooke  and  J.  M.  Owens. 

GOLD  HILL,  ORE.— The  Gold  Hill  Canal  Company  has  purchased 
the  Condor  Water  Power  Company  of  Gold  Ray  and  has  made  an  initial 
paymeni'  of  $350,000.  This  insures  the  completion  of  the  Gold  Hill 
Canal,  as  this  company  now  controls  the  electrical  situation  of  Rogue 
River.     Headquarters  of  the  company,  will   remain   in   Gold  Hill. 

INDEPENDENCE,  ORE.— The  City  Council  has  unanimously  passed 
the  water  and  light  ordinance  by  which  the  Willamette  Valley  Company 
agrees  to  install  13  or  more  arc  lamps  of  1200  cp.  each  and  furnish  cur- 
rent for  same;  ten  i6-cp.  incandescent  lamps  in  the  city  hall  and  jail 
buildings  and   five  more  fire   hydrants. 

PORTLAND,  ORE.— ITic  Mount  Hood  Railway  and  Power  Company 
has  begun  work  on  its  $3,000,000  power  plant  on  the  Sandy  and  Bull  Run 
rivers.  The  company  is  to  operate  into  Portland  over  a  private  right-of- 
way. 


BENTLEYVILLE,  PA. — Application  has  been  made  for  a  charter  for 
the  Finlcyville  Southern  Street  Railway*  which  plans  to  construct  an 
c'tctric  railway  from  Finlcyville  to  Bcntleyville,  a  distance  of  14  miles. 
The  incorporators  are  M.  J.  Hayden,  T.  M.  Haydcn,  H.  B.  Hayden  and 
S.  C.   Wilson. 

DRAVOSBURG,  PA. — ^The  Council  has  passed  an  ordinance  granting 
a  franchise  to  the  Dravosburg  Heights  Street  Railway  Company  over  the 
veto  of  Burgess  Simpson, 

HANOVER.  PA.— The  Hanover  &  McSherrystown  Street  Railway 
Company  has  secured  franchises  from  the  McSherrystown  Council  for 
the  extension  of  its  line  through  the  town,  and  proposes  to  extend  its 
line  to  Robert's  Mill  and  Littlcstown,  a  distance  of  about  five  miles, 
work  on  which  will  commence  in  a  few  weeks. 

LANCASTER,  PA. — ^The  Conestoga  Traction  Company  has  purchased 
a  site  on  which  it  will  erect  a  new  car  bam  and  power  house  to  take 
the  place  of  the  one  on  North  Queen  Street.  It  is  expected  that  work 
«vi!i  commence  on  the  construction  of  the  new  plant  within  30  days. 

PHILADELPHIA,  PA.— Bids  will  be  received  by  George  R.  Stearns, 
director  department  of  public  works,  until  Oct.  22,  for  equipment  and 
materials  for  improvement,  extension  and  filtration  of  the  water  supply 
as  follows:  Contract  No.  109,  electric  equipment  for  Torresdale  fitters; 
contract  No.  12C,  pumping  engines  for  Lardner's  Point  pumping  station; 
contract  No.  127,  boilers,  Toriesdale  pumping  station;  contract  No.  128, 
centrifugal  pumping  engine  for  Torresdale  pumping  station;  contract  No. 
134,  magnesia  covering  and  painting  at  Lardner's  Point  pumping  station. 
Specifications,  drawings  and  blank  forms  upon  which  bids  must  be  made 
can  be  obtained  from  the  chief  engineer  of  the  bureau  of  filtration,  room 
712,  City  Hall,  to  whom  all  communications  should  be  addressed. 

PHILADELPHIA,  PA.— Arrangements  have  been  completed  by 
v.hich  the  Bell  Telephone  Company  of  Philadelphia  and  the  Pennsylvania 
Telephone  Company,  the  Chesapeake  &  Potomac  Telephone  Company  and 
all  licenses  of  the  Commercial  Bell  Telephone  Company  now  occupying 
contiguous  territory  in  South  New  Jersey,  Eastern  Pennsylvania.  Dela- 
ware, Maryland,  Northern  Virginia  and  West  Virginia  arc  merged  into 
one  company.  The  companies  named  are  operating  over  300,000  tele- 
phones and  are  in"  no  way  competitors.  The  object  of  the  consolidation 
\z  to  secure  better  service,  greater  economy  and  efficiency  in  the  oper- 
ating and  management  of  the  various  departments  and  to  finance  ex- 
tensions and  enlargements.  The  authorized  capital  of  the  combined 
companies  will  be  $60,000,000;  this  will  retire  all  the  old  stock,  dis- 
charge floating  indebtedness  of  all  companies  and  provide  for  several 
years*   growth. 

PITTSBURG,  PA.— The  corporation  committee  of  the  council  has  ap- 
proved the  ordinance  granting  a  franchise  to  the  Diamond  Light  &  Power 
Company  after  adopting  some  amendments.  The  compensation  to  the  cit>* 
was  fixed  at  i  H  per  cent  of  the  gross  receipts,  instead  of  s  per  cent  of 
the  net  receipts;  the  city  auditors  arc  givm  the  right  to  examine  the  books 
of  the  company,  and  the  company  must  furnish  arc  lamps  to  the  city  at 
a  price  not  exceeding  $70  per  lamp  per  year. 

i.\'ASHINr,TON,  PA.— Negotiations  have  been  closed  by  the  State 
JTutual  Telephone  &  Telegraph  Company  whereby  it  comes  into  possession 
of  the  property  of  the  Federal  Telephone  Company,  operating  in  Canons- 
I)urg,  South  Canonsburg  and  Houston. 

WINDBER.  PA.— It  is  reported  that  the  Berwind-White  Coai  Mining 
Company  is  contemplating  the  construction  of  an  electric  railway  to  con- 
nect Central  Windber  with  the  various  mines  of  the  company. 

PROVIDENCE,  R.  1. — .\nnouncemcnt  has  been  made  by  the  Narragan- 
sett  Electric  Lighting  Company  of  its  intention  to  construct  a  water- 
proof conduit  from  a  point  near  South  Street  to  t^iC  easterly  shore  of  the 
Providence  River.  The  dimensions  of  the  tunnel  contemplated  are  about 
8  ft.  in  diameter  and  400  ft.  long,  the  cost  of  which  is  estimated  at 
$.to,ooo. 

ABERDEEN,  S.  D. — The  Broton-Ferney  Telephone  Company,  it  is  said, 
'las  accepted  the  conditions  of  the  city  council  for  building  a  telephone 
into  the  city. 

X.AWRENCEBURG,  TENN.— W.  J.  Neely.  of  Columbia,  has  secured 
the  contract  for  the  construction  of  the  concrete  dam  for  the  municipal 
electric  light  plant,  and  Howard  Neely.  of  Chattanooga,  the  contract  for 
the  tunnel.  The  turbines  and  dynamo  will  be  purchased  by  W.  G. 
KJrkpatrick,  of  Jackson,  Miss.,  the  engineer  in  charge  of  the  plant. 

MEMPHIS.  TENN.— The  machinery  in  the  new  plant  of  the  Conley 
Frog  &  Switch  Company,  which  has  just  been  completed,  will  be  operated 
by  electricity.     J.  E.  Conley  is  president  of  the  company. 

NEWPORT.  TENN. — C.  G.  Holland,  mayor,  writes  that  the  citizens  on 
Sept.  21  voted  lo  issue  $50,000  in  bonds,  the  proceeds  to  be  used  for  the 
construction  of  an  electric  light  plant,  water  works  and  a  sewerage 
system. 

EL  PASO.  TEX.— The  Bell  Telephone  Company  has  decided  to  make 
improvements  to  its  system  in  this  city,  which  will  involve  an  expenditure 
of  about  $100,000. 

HOUSTON.  TEX.— McMeen  &  Miller,  of  Chicago.  III.,  hare  been 
awarded  the  contract  to  install  the  new  automatic  telephone  in  the  city. 

McKINNEY.  TEX. — A  committee  has  been  appointed  by  the  City 
Council  to  investigate  the  question  of  issuing  additional  bonds  for  the 
purpose  of  improving  the  electric  lighting  and  water  work<  system?. 
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PROCTOR.  VT.— We  are  informed  that  the  Vermont  Marble  Company 
has  decided  not  to  install  a  plant  at  Pittsford  this  season,  at  least,  and 
may  not  do  anything  with  it  another  year,  as  it  is  a  very  expensive  propo- 
sition to  develop,  and  it  is  questioned  whether  it  will  be  a  paying  in- 
vestment. 

AMHERST,  VA. — It  is  reported  that  a  company  will  soon  be  or- 
ganized for  the  purpose  of  installing  an  electric  lighting  plant  in  Amherst. 

BOYDTON.  VA.— R.  W.  Lassiter,  of  Oxford,  N.  C,  has  been  in  town 
lecently  negotiating  with  parties  owning  land  on  the  Roanoke  River,  with 
3  view  of  securing  water  rights  on  the  river  for  the  purpose  of  estab- 
lishing an  electric  light  plant  at  Eagle  Point  Falls. 

BRISTOL,  VA.-TENN.— John  H,  Gose,  city  clerk,  writes  that  J.  D. 
Mitchell,  Harry  Roberts  and  Theodore  Swann,  all  of  Bristol,  have  secured 
a  franchise  to  erect  an  electric  power  plant  in  Bristol. 

\VA\'NESBORO,  VA. — The  electric  light  plant  and  pumping  station 
vere  completely  destroyed  by  fire  Sept.  25,  which  leaves  the  town  without 
water  and  light.     The  plants  were  owned  by  W.  A.  Rife. 

BELLINGHAM.  WASH.— Albert  A.  Haug  is  interested  in  a  project 
io  build  an  electric  railway  to  connect  Bellingham  with  the  Mt.  Baker 
ciining  district. 

CASTLE  ROCK,  W.ASH.— The  St.  Helens  (Ore.)  Mill  &  Power  Com- 
pany is  preparing  to  install  a  large  power  plant  on  the  Tontle  River 
with  a  head  of  860  feet,  which  will  generate  ultimately  approximately 
20,000  horse-power.  The  water  flowing  from  Spirit  Lake  will  be  utilized. 
CHEHALIS.  WASH.— C.  L.  MacKenzie.  of  Colfax,  and  Edward  Riggs. 
of  Portland,  Ore.,  have  closed  negotiations  with  Harry  West  for  the  pur- 
chase of  the  electric  light  plant  in  this  cit>-.  Mr.  West  has  a  lease  on 
the  city's  business,  which  will  not  expire  for  13  years.  The  plant  is 
located  on  Coal  Creek,  east  of  the  citj',  at  the  mouth  of  a  coal  mine, 
where  there  is  an  ample  supply  of  fuel  within  a  few  hundred  feet  of  the 
r-lant. 

RENTON.  WASH.— The  City  Council  on  Sept.  18  voted  to  take 
preliminary  steps  toward  the  installation  of  a  municipal  electric  lighting 
plant  to  cost  about  $25,000.  A  committee  was  appointed  to  investigate 
and  report  plans  to  the  Council.  The  Snoqualmie  Light  &  Power  Com- 
pany is  now  lighting  the  city. 

SE.\TTLE,  WASH. — The  Seattle  Electric  Company  has  closed  a  con- 
tract with  the  Washington  Coal  Briquette  Company  which  will  result  in 
the  erection  of  a  factory  at  Renton  for  the  manufacture  of  briquettes 
from  waste  coal.  The  site  has  been  secured,  and  plant  will  have  capacity 
of   125  tons  a  day. 

TACOMA,  WASH. — L.  H.  Pearson,  clerk  for  Commissioner  of  Public 
Works,  writes  that  the  proposition  in  regard  to  the  proposed  municipal 
power  plant  is  at  present  in  the  hands  of  a  committee  of  the  City  Council. 
^%nth  a  view  to  purchasing  the  water  rights  and  site  on  the  Upper  Nis- 
Qually  River. 

TOPPEXISH.  WASH.— The  City  Council  has  granted  a  franchise  to 
E.  F.  Bohannon,  of  Toppenish,  to  construct  and  operate  an  electric 
lighting  plant 

WHEELING,  W.  VA.— Senator  S.  B.  Elkins,  Co!.  Richard  O.  Kerns 
r.nd  Henry  Gasaway  Davis,  of  New  York,  N.  Y.,  have  secured  a  charter 
for  an  electric  railway  through  the  counties  of  Taylcr,  Barbour  and  Ran- 
dolph in  West  Virginia,  to  be  connected  with  the  Morgantown.  Fair- 
mont and  Mannington  line,  which  is  to  be  extended  to  Wheeling  and 
(hen  rui.  direct  to  Pittfburg.  1  he  name  of  the  new  coitipany  is  the  Elkins 
L.ght  &  Power  Company,  and  the  main  office  will  be  at  Elkins. 

OSHKOSH,  WIS. — The  Winnebago  Traction  Company,  which  some 
time  ago  was  placed  into  the  hands  of  a  receiver,  has  taken  steps  for  re* 
organization.  This  plan  contemplates  improvements  in  Oshkosh  and 
\icinity  amounting  to  S300.000.  It  is  proposed  to  spend  $100,000  on  the 
O&fakosh  plant  and  for  cars,  and  to  build  an  extension  to  Berlin,  on 
the  Oshkosh-Omro  line,  at  a  cost  of  $200,000. 

CHEYENNE.  WYO.— The  city  council  has  granted  a  franchise  to  W.  J. 
Parker,  president  of  the  Northern  Colorado  Power  Company,  for  a  street 
railway  syi^tcm,  which  is  to  be  completed  within  six  months. 

CALGARY.  ALB. — The  municipal  electric  light  plant  at  Calgary,  after 
paying  all  interest  and  expenses,  has  a  surplus  for  the  first  seven  months 
of  the  year  of  $9,469. 

EDMONTON.     ALB. — P.     Cronin,     representing    George    Balfour,    an 

English    civil   engineer,    has   made    a   proposition    to    the   City   Council    to 

fiircha^ic  the  electric  street  railway   system  now  being  built  by  the  city. 

^'Idrc^'i  Mayor  May. 

^  ANCOUVER.   B.    C— The  British   Columbia  Electric   Street   Railroad 

inpany    haa   arranged    for    the   expenditure    of   $1,000,000    during    1908. 

.'.n    ad'fitional    10.000    hor«c-powcr    will    be    developed    at    Lake    Buntzcn; 

•  9-7S'Ooo    will    be    spent    for    equipment    of    the    EburneNcw    Westminster 

line  and  a  considerable  amount  will  be  expended  on  the  Chilliwack  line. 

For  partirulars  address  R.   H.   Sperling,  general  superintendent 

BRANDON,  MAN. — The  Brandon  Electric  Light  Company  is  applying 
tp  the  Manitoba  Lcgi.olature  for  power  to  incfca?e  it*  capital  from  $125,000 
to   $400,000. 

BRAN  Of  »N,  MAN.— Tenders  will  be  called  for  at  once  for  the  con- 
slructinn  of  the  conduits  and  central  exchange  to  he  fcuilt  here  in  con- 
nection with  the  Manitoba  government's  telephone  pystcm.  Address 
Orrin  F.  French.  Winnipeir.  Man. 

WINNIPEG.  MAN— A  by-law  will  be  voted  on  by  the  taxpayers  at 
the  next   civic  election   to  authorize  the  expenditure  of  $200,000   for  the 


building  of  conduits  on  the  principal  streets.  Address  F.  E.  Cambridge, 
city  electrician. 

EAST  TORONTO,  ONT.— Contracts  have  been  awarded  by  the  cor- 
poration of  East  Toronto  for  building  the  power  plant  and  furnishing  its 
equipment,  which  consists  of  150-kw,  22oo-voll,  three-phase,  6o-cycle  gen- 
erator of  the  revolving  field  type  made  by  the  x\llis-Chalmers-Bullock  Com- 
pany, Montreal.  The  exciter  is  a  15-kw,  125-volt  machine.  The  plant  will 
aUo  furnish  electricity  for  operating  the  water  works  system.  John  P. 
Gait,  of  Toronto,  is  consulting  engineer. 

KENORA,  ONT. — A  company  is  being  formed  here  for  the  purpose  of 
building  an  electric  railway  from  this  town  to  Keewatin  and  from  thence 
along  the  Winnipeg  River  to  connect  with  the  Grand  Trunk  Pacific  Rail- 
road.    A  charter  is  now  being  applied  for. 

OTTAWA,  ONT.— The  W.  C.  Edwards  Company  is  planning  to 
operate  its  new  factories  by  electricity,  which  will  be  developed  partly 
by  steam  and  partly  by  water  power  from  the  Rideau  River. 

ST.  CATHERINES,  ONT.— The  Falls  Power  Company  has  applied  to 
the  city  council  for  a  franchise  to  erect  poles  and  wires  for  the  distribu- 
tion of  electricity  for  lighting  and  power  purposes  in  the  city.  The  request 
is  made  in  view  of  the  fact  that  the  Stark  Company  will  not  be  able  to 
begin  the  lighting  of  the  city  by  Nov.  i,  in  accordance  with  the  exten- 
•ion  of  time  granted  in  May,  and  the  Falls  Company  is  willing  to  take  over 
the  franchise  and  supply  arc  lamps  at  $39-50  each  for  a  period  of  years. 
The  Lincoln  Electric  Light  &  Power  Company  is  now  lighting  the  city 
at  the  price  of  $72.50  per  arc  lamp,  upon  a  temporary  extension  of  the 
old  contract. 

PUEBLA,  MEX. — Announcement  has  been  made  that  the  control  of 
the  Puebia  Tramway,  Light  &  Power  Company  has  been  purchased  by  a 
syndicate  in  London,  Eng.,  of  which  Sir  Westman  Pearson  is  head.  The 
trai:saction,  it  is  said,  involves  the  consolidation  of  the  Anglo-Mexican 
Electric  Company,   Ltd.,  with  the  Puebia. 


Company  Elections. 

CCEUR  D'ALEXE,  IDAHO.— At  a  meeting  of  the  stockholders  of  the 
Idaho  Water  &  Electric  Power  Company,  held  Sept.  10.  the  following 
officers  were  elected:  T.  L.  McClear.  president;  P.  J.  Scanlon,  vice-presi- 
dent; Maude  Thornton,  secretary;  Charles  G.  Dawes,  treasurer.  This 
company  was  organized  recently  for  the  purpose  of  developing  the  power 
of  the  St.  Joe  River,  by  the  construction  of  many  dams,  to  generate  power 
to  operate  the  trains  of  the  Chicago,  Milwaukee  &  St  Paul  Railway 
across  the  mountains. 

BENTON,  ILL.— At  a  meeting  of  the  stockholders  of  the  Tri-County 
Telephone  Company  held  recently  the  following  directors  were  elected: 
O.  S.  Martel,  W.  S.  Means,  Felix  Dillon.  J.  E.  Dixon,  J.  J.  Pierce  and 
George  W.  Young. 


Neil)  Industrial  Companies. 

IHE  \V.  F.  BOSSERT  MANUFACTURING  COMPAXV,  of  Urica, 
N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  of  $50,000.  The 
directors  are  William  F.  Bossert,  Hiram  C.  Williams  and  Charles  G.  Ben- 
nett, all  of  Utica.     The  company  proposes  to  manufacture  railway  signals. 

THE  IMPROVED  ELECTRIC  MOLDING  COMPANY,  of  New  York, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  S500,  and  the  following 
directors:  Adolph  Muller,  John  F.  Sherlock,  of  New  York  City,  and 
Chester  Martin,  of  Brooklyn. 

THE  INTERNATIONAL  ENGINEERING  COMPANY,  of  Fort 
Wayne,  Ind.,  has  filed  articles  of  incorporation  with  the  S«retary  of 
State,  with  a  capital  stock  of  $200,000.  The  object  of  the  corporation  is 
the  manufacture  and  sale  of  machinery  and"  mechanical  and  electrical 
appliances.  The  directors  are:  George  H.  Loesch,  Charles  H.  Doebler 
and  F.  L.  Jones. 

THE     INTERNATIONAL     HELP  APHONE     COMPANY,     of     New 
York,   N.   Y.,   has  been   incorporated  with  a  capital  stock  of  $100,000  to 
manufacture   telephone   instruments.     The   directors   arc   Charles   G.    Van  • 
Giider,   Morristown,  N.  J.;  George  H.  Opdyke,  New  York:  Thomas  Lin- 
coln, Brooklyn. 

THE  LENSED  ELECTRIC  SHADE  COMPANY,  of  New  York. 
N.  Y..  has  filed  articles  of  incorporation  with  a  capital  stock  of  $5,000. 
The  directors  are  Charles  Wheeler  and  Joseph  B.  Hall,  of  Chicago,  III.; 
Joseph  O.  Stillson,  of  Indianapolis.  Ind.;  D.  M.  Gilbert,  of  New  York, 
N.   Y. 

THE  LOOMISPETTinONE  COMP.XNY,  of  Hartford,  Conn.,  has 
hren  incorporated  with  a  capital  stock  nl  Jioo.ooo  by  Burdett  Loomis,  of 
West  Hartford;  llawlcy  Pcttibone,  of  New  Rochcllc,  N.  Y..  a.id  Harrison 
r.  Freeman.  Jr.,  of  Hartford.  The  company  proposes  to  manufacture 
i-iecbanical  apparatus  and  railroad  equipment  and  to  construct  and  operate 
railw-ays  and  telegraph  lines. 

THE  MERIOEN  LIGHT  &  EQUIPMENT  COMP.VNY.  M  Meridcn, 
Conn.,  has  filed  a  certificate  of  organization  with  a  capital  stock  of  $25,000 
lor  the  purpose  of  manufacturing  and  dealing  in  electrical  supplies.  The 
incorporators  are  Elizabeth  Sanderson,  Edith  S.  Childs  and  Walter  San- 
•Vrson,  all  of  Waterhury,  Conn. 

THE  NEW  YORK  LINK  BELT  CHAIN  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $joo,ooo.  The  direc- 
trrs  are  Alfred  Beinhauer,  Edward  J.  West,  New  York,  and  Samuel  F. 
Clouser,  Brooklyn. 
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New  Incorporations. 

LOS  ANGELES,  CAL.— The  Tcjunga  Power  &  Water  Company  ha? 
been  organized  with  a  capital  stock  of  $250,000  lo  develop  the  water 
power  of  Little  Tejunga  Canyon,  and  to  distribute  it  for  irrigation  pur- 
poses. C.  F,  Hunter.  Johnston  Jones  and  Dr.  J.  W.  Trueworthy  arc 
interefitcd  in  the  project. 

NAPA.  CAL. — Articles  of  incorporation  have  been  filed  for  the  Xppa 
X'alley  Electric  Company.  The  capital  stock  of  the  company  is  placed  at 
S200.000.     Percy  S.  King  is  one  of  the  directors. 

SAX  FRANCISCO,  CAL. — Articles  of  incorporation  have  been  filed 
for  the  Northern  Electric  Railway  Company  with  a  capital  stock  of  $25,- 
oco.ooo.  This  company  has  been  formed  to  acquire  the  Northern  Electric 
Company  and  the  Shasta  Southern,  besides  constructing  new  roads  to  the 
iiorthern  part  of  the  state.  The  petition  states  that  it  proposes  to  build 
a  railway  from  Chico  to  Redding,  a  distance  of  76  milef,  from  Sacra- 
mento to  Folsom,  26  miles;  from  Sacramento  to  Hamilton,  via  Woodlands, 
with  a  branch  to  Colusa,  108  miles,  and  from  Sacramento  to  Yuba  City. 
-•8  miles.  The  directors  are  Alan  W.  Maginnis,  Curtis  Hillycr,  Francis  C. 
\'an  Deinse,  Martin  L.  Washburn,  Harry  C.  Mack,  Charles  Elsey  and 
R.  Augustus. 

DENVER.  COL. — The  Eaton  Electric  Company  has  been  incorporated 
with  a  capital  stock  of  $35,000  by  W.  J.  Farr  and  others. 

CHAMPAIGN.  ILL. — Articles  of  incorporation  have  been  filed  for  the 
Danville  &  Southern  Railway  Company  with  a  capital  stock  of  $10,000 
by  W.  H.  Carnahan,  B.  E.  Bramble  and  others.  It  is  proposed  to  con- 
struct an  interurban  railway  from  Danville  to  Georgetown. 

HINSDALE,  ILL.^The  Hinsdale  Electric  Company  has  been  incor- 
porated with  a  capital  stock  of  $2,500  by  Arthur  Marrow  and  others. 

CLAY  CITY,  INI).— The  Clay  City  Lighting  Company  has  filed  articles 
of  incorporatten  with  iTie  Secretary  of  State.  The  capital  stock  is  $10,000. 
The  company  was  organized  to  build  an  electric  light  and  power  plant  in 
Clay  City.  J.  M.  Long,  H.  R.  Vandivier,  B.  M.  and  W.  H.  Guirl  are 
the  incorporators.  , 

EVANSVILLE.  IND.— The  Evansville.  Pittsburg  &  Vincennes  Railroad 
Company  has  been  chartered  with  a  capital  stock  of  $10,000  by  F.  W. 
Cook,  T.  N.  Honeywell,  J.  M.  Fenkc,  L.  J.  Herman,  H.  E.  Meyer  and 
(thcrs.  The  company  proposes  to  construct  an  electric  railway  from 
Evansville  to  Petersburg  and  intermediate  towns. 

LEBANON.  IND.— The  Citizens'  Electric  Light  &  Power  Company  has 
been  incorporated  to  operate  an  electric  light  plant  here.  The  capital 
stock  is  $25,000.  Richard  A.  Edwards,  George  R.  Cnamberlain  and  M. 
A.   Edwards  are  tlie  directors. 

TULSA,  I.  T.— The  Tulsa  Electric  Light  Company  has  been  incorpo- 
rated, with  a  capital  of  $15,000,  by  R.  D.  Campbell  and  D.  M.  Martin- 
dale,  of  Tulsa,  and  H.   F.   Burt,  of  Oklahoma  City,   Okla. 

PELLA,  lA. — Articles  of  incorporation  have  been  filed  for  the  Waterloo 
Southwestern  Railway  Company  with  the  secretary  of  state  for  the  pur- 
pose of  constructing  and  operating  an  electric  railway  by  either  steam  or 
electricity  from  Waterloo  via  Pella  to  Chariton,  a  distance  of  about  130 
miles.  The  capital  stock  of  the  company  is  placed  at  $150,000.  and  the 
directors  are  E.  A.  Harris,  P.  H.  Van  Corp.  P.  H.  Bousquet,  L^  L. 
Hendrichs,  A.  N.  Kuyper  and  others,  all  of  Pella  and  vicinity. 

PORTLAND,  ME.— The  Bromfield  Electric  Company  has  been  or- 
ganized for  the  purpose  of  generating  electricity  or  gas  for  light,  heat 
and  power  purposes.  The  company  is  capitalized  at  $500,000  and  the 
incorporators  are  Charles  M.  Drummond,  of  Portland,  president,  and 
Wadleugh   B.   Drummond,  treasurer. 

PORTLAND.  ME.— The  Minneapolis,  St.  Paul,  Rochester  &  Dubuque 
Electric  Traction  Company  has  been  organized  in  Portland,  Me.,  for  the 
purpose  of  constructing  and  operating  an  electric  railway  in  Minnesota 
and  Iowa.  The  capital  stock  of  the  company  is  $25,000,000,  and  the  offi- 
cers are  Eben  Winthrop  Freeman,  of  Portland,  president,  and  M.  H. 
Boutellc.   of   Minneapolis,    Minn.,   secretary. 

TRA^•ERSE  CITY,  MICH.— Articles  of  association  have  been  filed 
for  the  Traverse  City  Street  Railway  Company  with  a  capital  stock  of 
$25,000.     The  company  will  operate  a  street  railway  in  the  city. 

TRAVERSE  CITY,  MICH.— The  Grand  Traverse  Railway  Company 
has  filed  articles  of  association  with  a  capital  stock  of  $450,000.  The 
company  proposes  to  build  an  electric  railway  from  Traverse  City  to 
Elk  Rapids  and  thence  to  Charlevoix. 

WINON.X.  MINN. — Articles  of  incorporation  have  been  filed  for  the 
Homer  Rural  Telephone  Company  with  a  capital  stock  of  $5,000  by  Lloyd 
Barber,  O.  S.  Bundy  and  J.  H.  Johnson. 

HELENA,  MONT.— The  Capital  City  Power  Company,  of  New  Jersey, 
has  been  incorporated  with  a  capital  stock  of  $2,000,000  by  B.  R.  Higgins. 
S.  Hartman  and  H.  S.  Leonard,  of  New  Jersey.  A.  P.  Thatcher,  of 
Helena,  is  named  as  state  agent.  This  is  the  corporation  which  has  been 
lorracd  for  the  purpose  of  building  the  third  dam  across  the  Missouri, 
near  Helena. 

LEICESTER,  N.  C— The  Leicester  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $5,000  by  T.  F.  Reynolds  and  others. 

STATESVILLE,  N.  C— The  Goodwill  Telephone  Comp.iny  has  been 
incorporated  with  a  capital  stock  of  $2,000  by  George  M.  Teague  and 
-'Others. 


LegcL 

ELECTRIC  LIGHT  WIRES  ON  TELEPHONE  POLES.— Judge 
Heaton,  of  the  Superior  Court,  has  decided  against  the  city  in  the  suit 
lo  restrain  the  Home  Telephone  Company  from  interfering  with  the  city's 
purpose  to  use  iTic  top  cross-arms  of  the  telephone  company's  poles  on 
which  to  string  electric  light  wires.  The  city's  plan  for  the  building  of  a 
municipal  light  plant  included  use  of  the  company's  poles  for  high 
tension  wires,  under  the  clause  in  the  franchise  which  purports  to  give 
the  city  the  right  to  string  wires  for  police  or  fire  alarm  purposes.  The 
court  held  that  the  franchise  reserved  no  rights  to  the  city  to  string 
wires  of  a  dangerous  and  disturbing  character  on  such  poles  for  the 
conveyances  of  energy  for  lighting.  The  decision  will  greatly  increase 
thf   cost  of  the  city's  plant,   and  will   delay  the  completion  of  the  work. 

THE  AMERICAN  TRUST  &  SAVINGS  BANK  COMPANY  and 
Frank  H.  Jones,  botli  of  Chicago,  have  filed  foreclosure  proceedings  in 
the  United  States  Circuit  Court  at  Cincinnati  against  the  People's  Gas 
&  Electric  Company,  of  Xcnia,  Ohio.  The  Western  Gas  &  Investment 
Company,  with  headquarters  in  Chicago,  is  made  a  party  defendant. 
The  petition  charges  that  the  company  is  wholly  insolvent  and  unable  \o 
pay  its  debts  and  that  the  plant  is  shut  down.  Last  March,  in  a  suit 
brought  by  Evelyn  Bird,  the  Union  Savings  Bank  &  Trust  Company,  of 
Cincinnati,  was  appointed  receiver  by  the  United  States  Circuit  Court 
and  is  still  acting  in  that  capacity.  Notwithstanding  this  action,  tlie 
American  Trust  &  Savings  Bank  Company  asks  for  the  appointment  of 
a  receiver.  The  two  suits  are  very  similar  in  tlieir  nature,  with  the 
exception  that  the  last  one  asks  for  a  foreclosure  of  its  mortgage  and 
that  the  plant  be  sold  as  a  going  concern.  Its  being  closed  down,  it  is 
averred,  will  result  in  a  damajje  io  the  business  that  the  plant  might 
secure. 

LIABILITY  OF  ELECTRIC  COMPANY  FOR  INJURIES  TO  LINE- 
MAN UXDER  EMPLOYER'S  LIABILITY  ACT.— In  a  recent  action  for 
damages  the  plaintiff  was  an  employee  of  defendant  a«  one  of  a  gang 
trimming  trees  so  as  to  admit  the  stringing  of  defendant's  electric  wires. 
The  gang's  foreman  pointed  out  a  tree  for  trimming,  and  plaintiff,  with 
another,  climbed  the  same,  attached  a  rope  to  a  limb,  and  then  cast  it 
over  a  crotch  of  the  tree  above  the  limb,  so  that  the  loose  end  of  the  rope 
dropped  to  the  ground.  They  then  sawed  off  this  limb,  which  fell  on  a 
lower  limb.  The  lower  limb  was  then  sawed  off,  but  when  it  fell  the  fore- 
man held  the  rope  taut,  so  that  the  limb  to  which  it  was  attached  did  not 
fall  with  the  lower  limb,  but  remained  suspended  in  the  air  and  swung  it 
toward  plaintiff,  who.  in  attempting  to  avoid  it.  fell  to  the  ground.  It 
was  held  that  the  foreman  in  holding  the  rope  was  not  engaged  in  an  act 
of  superintendence,  within  the  employer's  liability  act,  making  an  employer 
liable  for  injuries  to  an  employee  resulting  from  the  negligence  of  any 
person  in  the  service  of  the  employer  entrusted  with  and  exercising  super- 
intendence. Lowery  vs.  Huntington  Light  &  Power  Conpany.  New  York 
Supreme  Court,  Appellate  Division,  105  N.  Y.  Supp.  852. 

DE  FOREST  LITIGATION.— Suit  asking  for  the  rescinding  of  con- 
tiact,  for  the  recovery  of  wireless  patents  and  for  an  injunction  has 
been  instituted  in  the  Supreme  Court  of  the  District  of  Columbia  by 
Lee  De  Forest  against  Benjamin  F.  Gole.  The  petitioner  sets  forth  that 
he  is  the  invtfntor  of  wireless  telephony  and  wireless  telegraphy  dis- 
coveries, apparatus  and  methods  covered  by  twelve  L^nited  States  patents, 
and  that  there  are  eight  patents  applied  for.  including  one  for  aerophones. 
These  patents  are  listed  as  beginning  with  Dec.  12.  1905.  It  is  alleged 
that  Dc  Forest  and  Cole  on  Nov.  9.  1906.  entered  an  agreement  that 
Di  Forest  give  his  exclusive  time  to  the  development  of  wireless  tele- 
phony for  a  certain  time  and  that  he  should  receive  from  Cole  a  salary 
of  $250  a  month.  De  Forest  was  to  apply  for  patents  and  to  assign  them 
to  Cole,  it  appears,  while  Cole  was  to  furnish  money  to  p«:ure  patents 
in'  Encland.  France.  Russia.  Denmark  and  Sweden  and  to  pay  other 
necessary  expenses.  The  whole  amount  to  be  paid  was  not  to  exceed 
S?,ooo  a  month  for  three  months.  De  Forest  was  to  adjust  all  outstand- 
ing claims  and  contentions  between  himself  and  .\braham  While  and  the 
A.merican  Dc  Forest  Wireless  Telegraph  Company,  so  that  De  Forest 
should  be  able  to  deliver  a  clear  title  to  absolute  ownership  and  posses- 
sion of  pr.ictically  all  outstanding  patents  granted  him.  and  that  Cole 
agreed  to  incorporate  a  company  with  a  capital  of  $100,000.  to  which 
was  to  be  as.<igned  all  of  the  De  Forest  patents.  According  lo  the  alleged 
agreement  25  per  cent  of  the  stock  was  lo  go  to  De  Forest,  and  the 
other  75  per  cent  to  Cole  and  his  associates.  It  is  stated  that  Cole 
agreed  to  pay  in  $60,000  to  the  company  before  its  incorporation.  It  is 
set  forth  that  on  Feb.  7.  1907.  De  Forest  filed  with  the  Patent  OflRce  a 
written  conveyance  of  his  patents  to  Cole;  that  De  Forest  has  carried 
out  his  share  of  the  agreement;  that  he  succeeded  in  obtaining  a  final 
nd'ustment  of  his  contentions  with  .Abraham  White  and  the  .American  De 
Forest  Wireless  Telephone  Company;  that  De  Forc«t  has  incurred  an  ex- 
pense of  $6,000  under  the  agreement  and  that  Cole  has  failed  to  advancr 
n.orc  than  $1,000  under  the  agreement.  Dc  Forest  tells  the  court  he 
believes  the  defendant  is  about  to  tr.msfcr  the  patents  to  third  parties 
and  he  asks  for  a  restraining  order  to  prevent  this.  The  prayers  also 
ask  for  orders  rescinding  the  agreement  and  revoking  the  assignment  of 
the  patents  to  Cole. 


Educational. 


FALL   RIVER   TEXTILE   SCHOOL   h.i.<   a   nrw   course  in  stc»m  and 
electrical  engineering  35  applied  to  the  te:itile  industrie^i.     Mr.  Junes  If. 
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Jack    has    been    appointed    instructor    in    this    course    for    both    day    and 
evening  classes. 

INSTRUCTION  IN  TURBINES.— The  first  public  school  course  in  the 
I'ractical  handling  of  a  turbine  engine  will  be  offered  this  winter  as  part 
of  the  industrial  training  at  the  new  Stuyvesant  High  School,  in  East  Fif- 
teenth Stieet.  New  York  City.  A  250-hp  turbine  has  just  been  erected 
in  the  school  building,  to  serve  a  double  purpose  of  generating  current  and 
for  laboratory  work  by  the  students.  In  the  same  loom  is  a  350-hp  tan- 
dem compound  engine  of  the  latest  type  of  cylinder-driven  machines.  This 
generates  its  share  of  the  400  kw  of  power  needed  to  drive  the 
shop  machinery  and  light  the  buildings.  The  students,  therefore,  will 
have  an  opportunity  to  test  and  compare  the  working  of  the  two  latest 
types  of  generatqfs.  The  question  of  instruction  in  operating  steam  en- 
gines of  various  types  is  being  investigated  by  the  National  Society  for 
the  Promotion  of  Industrial  Education  for  discussion  at  its  annual  meet- 
ing in  Chicago  on  Dec.  5.  Thus  far,  however,  the  Stuyvesant  High  School 
i:^  the  -only  municipal  trade  school  found  in  which  turbine  instruction  is 
contemplated. 

MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY.— Some  changes 
in  the  electrical  engineering  course  are  proposed  after  a  consultation  with 
a  special  advisory  committee  of  engineers  which  was  appointed  by  the 
corporation  over  a  year  ago  to  confer  with  the  teachers  of  the  depart- 
ment. This  committee  consists  of  Prof.  Elihu  Thomson,  Mr.  C.  L.  Edgar, 
Mr.  H.  V.  Hayes,  Mr.  Chas.  F.  Scott  and  Mr.  L.  A.  Ferguson.  There  is' 
also  a  visiting  committee  consisting  of  Prof.  Thomson,  Mr.  Francis  Blake. 
Mr.  F.  P.  Fish,  Mr.  Chas.  A.  Stone.  Prof.  Percival  Lowell  and  Mr.  Chas. 
T.  Main.  In  the  new  arrangement  the  student  is  expected  to  take  one 
foreign  language  for  a  year  and  a  half  instead  of  two  languages  each  for 
a  year.  The  study  of  applied  mechanics  will  be  started  at  the  opening  of 
the  second  term  of  the  second  year.  Another  feature  is  a  series  of  six 
lectures  in  the  second  year  by  the  professor  of  electrical  engineering. 
Tliese  will  relate  to  power  and"its  applications,  power  in  industrial  life  and 
in  its  influence  on  civilization.  Effort  will  be  made  to  overcome  the  ten- 
dency of  students  to  slight  work  which  is  not  distinctively  electrical  in 
character.  The  work  in  hydraulics,  steam  engineering  and  the  design  of 
stttionary  structures  will  be  improved,  and  thesis  work  will  probably  be 
begun  at  the  beginning  of  the  senior  year.  Some  general  studies  will 
piobably  be  included  in  the  senior  year  for  the  breadth  which  they  give. 


Obituary. 


MR.  JAMES  LANG,  founder  of  the  J.  Lang  Electric  Company,  Chi- 
cago, died  Sept.  lo  at  the  age  of  84.  Mr.  Lang  founded  the!  company 
which  bears  his  name  about  25  years  ago.  but  disposed  of  his  interest 
and  retired  from   business  about  five  years  ago. 


Personal. 


MR.  PERCY  H.  TIIO.MAS 
left  the  Westinghouse  interests 
on  Oct.  1  to  join  with  N.  .1. 
Xeall,  consulting  engineer  of 
Hoston.  10  form  the  firm  of 
Thomas  &  Ncall,  electrical  engi- 
neers, with  offices  in  New  York 
.tnd  Boston.  The  firm  intends  to 
do  general  consulting  work  in 
electrical  engineering,  giving 
special  attention  to  high-tension 
transmission  design,  to  the  inves- 
ligatioli  of  the  difticultics  in 
operation  on  high-voltage  plants, 
lightning  protection  an<l  extra 
high-tension  practice.  While  con- 
ncctetl  with  the  Westinghouse 
Electric  &  Manufacturing  Com- 
pany. Mr.  Thomas  and  Mr. 
FtKiv    n     TiiiiMvs  Xeall    did   a    large    amount    of   in- 

vestigation work  on  high-tension 
p.-oblcms,  both  experimentally  and  in  commercial  systems.  Mr.  Thomas 
Riaduated  from  the  Massachusetts  Institute  of  Technology  and  entered  Ihe 
Westinghouse  employ  as  a  "student."  His  early  work  was  on  insulation 
of  apparatus  and  on  transformers,  followed  by  a  residence  in  Rrajil  in 
1896-7  in  connection  with  one  of  the  early  transmission  plants.  Later 
he  spent  some  years  in  the  investigation  of  static  disturbances  and  light- 
ning.  with  special  reference  to  the  protection  of  commercial  systems. 
More  recently,  as  chief  electrician  of  Ihe  Cooper  Hewitt  Electric  Company, 
he  carried  on  Ihe  practical  development  of  its  well-known  mercury  vaaor 
apparatus,  in  which  and  other  fields  he  has  made  several  inventions.  Mr. 
Thomas  is  a  man  of  great  public  spirit  and  has  for  some  time  been 
actively  interested  in  the  American  Institute  of  Electrical  Engineers,  he- 
ft re  whiih  he  has  read  a  number  of  pai>er«.  Last  year  he  was  chairman 
of  the  cnmmillec  on  increase  of  membership  and  this  season  he  is  chair- 
man of  Ihe  meeting  and  papers  committee.  Mr.  Neall.  who  is  also  a 
graduate  nf  the  Massachusetts  Institute  of  Technology,  has  made  a 
T'^cially  of  high-tension  work.  He  has  been  practicing  liis  profession 
■  .-ssfully  in  lioston.  where  he  opened  his  office  in  the  spring  of  lgo6. 


MR.  J.  T.  BURKE,  connected  with  the  Southern  Pacific  Company,  has 
been  elected  president  of  the  Peninsular  Electric  Railway  Company,  of 
San  Jose.  Cal. 

DR.  W.  M.  HABIRSHAVV.  of  insulated  wire  and  cable  fame,  has  re- 
cently returned  to  New  York,  after  a  long  sojourn  on  the  other  side  of 
the  Atlantic  in  search  of  health. 

MR.  J.  T.  DAY,  chief  electrician  of  the  New  Hampshire  Electric  Rail- 
ways, at  Haverhill,  Mass.,  has  resigned  to  accept  a  position  as  chief  elec- 
tr-cian  with  the  Maiden  Electric  Company,  of  Maiden,  Mass. 

MR.  FR.VNK  STOUT,  who  for  the  past  nine  years  has  been  associated 
with  the  I.  P.  Frink  concern,  now  occupies  a  position  of  similar  character 
w  ith  the  Bryant  Electric  Company,  and  will  represent  it  in  the  territory 
east  of  Pittsburg  and  BulTalo. 

MR.  ARTHUR  E.  P.MGE.  patent  attorney,  announced  that  on  Oct.  i 
his  offices  were  removed  from  the  Land  Title  Building,  Philadelphia, 
to  714  Walnut  Street,  where  he  has  maintained  an  office  and  laboratory 
for  more  than  2!  years. 

MR.  .-\LBERT  C.-VRR  has  resigned  his  position  as  chief  engineer  of 
the  United  Railroads  of  San  Francisco  to  take  the  position  of  superintend- 
ent of  construction  on  the  water  power  developments  of  the  Central  Colo- 
rado Power   Company,    with  headquarters  at   Colorado   Springs. 

MR.  C.\RL  D.  MUR.-\LT,  who  was  recently  elected  an  additional  pro- 
fessor of  electrical  engineering  at  the  University  of  Michigan,  has  been 
granted  a  month's  leave  of  absence  to  act  as  consulting  engineer  for  the 
.\ustrian    Government    in   the   electrical    equipping   of    the    Alberg   tunnel. 

MR.  J.  E.  H.^M,  who  has  had  a  very  long  connection  in  the  East 
with  the  insulated  wire  industry  and  was  more  recently  with  the  Hazard 
Manufacturing  Company,  has  been  appointed  representative  of  the  Water- 
bnry  Company  for  the  introduction  of  its  insulated  wires  and  cables.  His 
headquarters  will  be  the  Waterbury  branch  office  at  108  La  Salle  Street 
(Stock  Exchange  Building),  Chicago. 

MR.  J.  E.  FRIES,  who  has  been  connected  for  some  time  past  with  the 
.-Mlis-Chalmers  Company  at  Milwaukee,  has  joined  the  Power  Improvement 
Ctmipany  of  that  city,  a  comparatively  young  concern  engaged  in  the  con- 
Sflting  field  of  engineering,  .\mong  the  industries  employing  the  power 
company  is  the  Schlitz  Brewing  Company.  which  will  build  a 
large  central  station  at  Lake  Michigan  and  transmit  electrical  energy  to 
the  brewery  at  Milwaukee  and  the  New  Majestic  Theatre.  It  is  pro- 
posed by  the  company  also  to  take  up  electric  railway  work.  This  is  a 
branch  to  which  Mr.  Fries  devoted  much  of  his  time  while  with  the 
Allis-Chalmers  interests.  Mr.  Fries  is  a  Swedish  engineer  of  high  tech- 
nical training  and  wide  e.v]:criencc  in  the  electrical  field. 


Trade  Publication'. 


CIRCUIT  BREAKERS.— In  its  bulletin  No.  4516,  the  General  Elec- 
tric Company  illustrates  and  describes  direct-current  circuit  breakers 
csiiecially    designed   for   electric    railway   equipments. 

ARC  LAMPS. — Enclosed  alternating-current,  constant-potential  arc 
l.-mips  for  104  volts  and  6  amperes  are  well  illustrated  and  discussed  in 
detail  in  Bulletin  Nci.  1095  qi  the  Fort  Wayne  Electric  Works,  Fort 
Wayne,   Ind. 

AIR  COMPRESSORS.— Bulletin  No.  1513  of  Ihe  .\llis  Chalmers  Com- 
pany, Milwaukee.  Wis.,  is  devoted  to  Christensen  portable  air  compres- 
sors, which  are  designed  for  11,  16,  20  or  2.1;  cu.  ft.  of  free  air  per 
minute,  for  driving  pneumatic  tools. 

M.  W.  JOIINS-M.\NVILLE  COMPANY  has  issued  a  small,  neat 
brochure  with  gray  cover  printed  in  red  and  black.'  devoted  to  the 
Morris  metallic  packing  for  which  it  is  sole  selling  agent.  This  packing 
is  standard  for  Corliss  valve  stems  and  all  piston  rods,  steam  turbines, 
iiydraulic  air,  gas,  ammonia  and  vacuum  uses. 

KEYSTONE  TRA\'ELER.— The  September  number  of  the  Keystone 
Traveler,  which  is  published  by  the  Electric  Service  Supplies  Company, 
is  full  of  bright  sayings  about  the  many  articles  handled  by  this  com- 
pany. "Supplies  for  every  electric  service"  is  what  the  company  carries 
in  stock.  The  more  serious  reading  matter  is  lightened  and  brightened  by 
an  occasional  funny  story. 

FORT  WAYNE  GENERATORS  AND  MOTORS.— Two  recent  bulle 
tins  of  llic  Fort  Wayne  Electrical  Works  relate  respectively  to  direct 
current  belted  generators  for  lighting  and  power  and  sma.l  direct  current 
motors.  In  both  cases  every  detail  of  the  apparatus  is  illustralid  by 
well-executed  cuts,  and  in  the  motor  catalogue  are  included  illustrations 
showing  the  application  of  the  motor  described  lo  driving  a  radial  drill 
and  a  pump. 

PRINGLE  C.\TALOGUE.— The  Pringle  Electrical  Manufacturing 
Company,  of  1906.8  North  Sixth  Street,  Philadelphia,  has  just  issued  a 
new  edition  of  its  catalogue.  The  catalogue  is  very  com|ilcte.  giving  illus- 
trations, descriptions  ami  price  lists  of  goods  of  Pringle  manufacture, 
showing  a  large  variety  of  high-grade  switches,  panel  boards,  iron  and 
vood  cabinets,  switchboards  and  accessories,  wall  and  floor  rcccpHcles 
snd  other  specialties.  Copies  nf  this  new  catalogue  are  now  available  to 
Ihe  trade. 

LIGIlTINt;  AND  POWER  SI'l'I'MES— Catalogue  No.  11  of  the 
Commtrrial    Hmn.  al    SuppK    (  ..nipanv.    "(    St.    l.nuis,    Mo.,    is   a   quarto 
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clolhbound  volume  of  362  pages  entirely  devoted  to  lighting  and  power 
supplies.  This  supplements  the  other  catalogues  of  the  same  house  on 
Telegraph  Apparatus  and  Supplies,  Street  Railway  and  Mining  Supplies 
and  "New  Idea"  Fixtures.  The  material  is  listed  in  such  a  way  that, 
so  far  as  possible,  all  articles  having  relation  to  each  other  are  grouped 
tOKCther.     The  general  index   is  supplied  with  a  marginal  thumb  index. 

APPLE  IGNITION  OUTFIT. — The  Dayton  Electrical  Manufacturing 
Company,  of  Dayton,  Ohio,  has  just  issued  Bulletin  No.  7,  describing 
its  8s  switchboard  gas  engine  ignition  outfit  The  outfit  consists  of  the 
8»  switchboard  and  two  storage  batteries,  and  is  for  use  with  stationary 
gas  engines,  which  are  used  to  drive  direct  current  lighting  or  power 
dynamos.  The  switchboard  provides  for  charging  two  storage  batteries 
alternately  from  the  lighting  or  power  dynamo.  This  bulletin  describes 
and  illustrates  fully  this  outfit  and  will  be  sent  upon  request  to  all  who 
arc   interested. 

MOLOPHANE. — ^Thc  sales  and  engineering  departments  of  the  Holo- 
phane  Company,  227  Fulton  Street,  New  York,  have  issued  the  first 
number  of  a  monthly  publication  entitled  "Holophane,"  devoted  to  the 
system  of  illumination  with  which  this  name  is  associated.  A'  brief  his- 
tory is  given  of  the  work  of  the  Greek  engineer,  Psaroudaki,  and  Prof, 
niondcl.  of  Paris,  in  producing  a  globe  of  clear  glass,  with  prisms 
upon  its  surface  so  disposed  as  to  break  up  the  glare  of  the  intense  light 
with  very  little  loss  by  absorption.  The  monthly  will  endeavor  to  give 
those  interested  in  the  science  of  illumination  a  more  exact  appreciation 
oi  the  practical  application  of  that  science. 

WELDED  pip:..— The  National  Tube  Company,  Pittsburg.  Pa.,  has 
is'iucd  an  illustrated  book  by  Mr.  F.  N.  Speller,  describing  in  detail  the 
n.anufacture  of  welded  pipe  from  ore  to  finished  product  Mr.  Speller 
i!;.ys:  "In  writing  and  illustrating  this  work  I  have  endeavored  to  treat 
the  subject  in  a  popular  style  as  far  as  possible,  the  object  being  to 
familiarize  all  users  of  pipe  with  the  properties  of  the  materials  involved 
and  their  treatment  in  the  course  of  manufacture.  This  is  a  branch  of  the 
iron  and  steel  industry  the  elements  of  which  have  been  little  understood 
by  engineers,  architects  and  consumers  in  general.  It  has  been  our  object 
in  this  short  treatise  to  meet  this  need,  believing  that  the  result  will  be 
beneficial  to  all  concerned.  Any  of  your  readers  who  are  directly  inter- 
erlcd  may  obtain  copies  by  writing  to  the  nearest  office  of  the  company, 
cither  in  New  York,  Pittsburg,  Chicago,  St  Louis  or  San  Francisco.  ' 


'Business  J>lotes. 

JNO.  H.  COWLES  &  to.,  544  Fifth  Street.  Louisville.  Ky.,  have  suc- 
ceeded to  the  business  of  Haight  &  Co.,  brass  founders,  silver,  nickel  and 
copper  platers,  etc.,  and  will  develop  along  the  lines  followed  during  the 
j.nst  30  years. 

FRINK  REFLECTORS. — Frink's  special  patent  window  reflector, 
made  by  I.  P.  Frink,  s.'ii  Pearl  Street,  New  York  City,  has  been  in- 
stalled in  all  the  newest  of  the  large  stores  opened  recently  in  this  vicinity, 
viz.,  Greenhut  &  Company,  Oppenheim,  Collins  &  Company,  John  Forsythe, 
Sheppard  Knapp  &  Company   and  The   Berlin,   Brooklyn.  N.   Y. 

BLAKE  SIGNAL  &  MANUFACTURING  COMPANY,  Boston.  Mass., 
will  be  represented  at  the  American  Street  &  Interurban  Railway  Conven- 


tion, at  Atlantic  City,  Oct  14  to  18,  inclusive,  by  E.  J.  Burke,  C  C.  Blake 
and  George  5.  Hastings.  It  will  have  a  complete  working  exhibit  of  stand- 
£*rd  signal  apparatus,  together  with  a  trained  and  competent  train 
dispatcher,  various  types  of  railway  telephones  and  standard  blanks,  etc.. 
for  telephone-train  dispatchiiig. 

ALLIS-CHALMERS  EQUIPMENTS.— .\mong  recent  sales  by  the  Allis- 
Chalmers  Company  are  the  following:  A  200-kw,  direct-connected  Corliss 
engine  and  direct-current  generator  to  the  Hudson  Company  store,  Detroit; 
a  550-kw  Corliss  engine  and  direct-current  generator  to  the  Wisconsin  Steel 
Company,  Chicago:  an  electric  motor  equipment  for  the  works  of  the  B- 
J.  Johnson  Soap  Company,  Milwaukee;  fifteen  three-phase  induction 
motors  ranging  from  10  to  75  hp  to  the  Montezuma  Copper  Companj', 
Sonora,  Mexico;  turbines,  electrical  generating  and  m<hoT  machinery  for 
the  city  of  Paw  Paw.  Mich.;  150-kw,  three-phase  alternator  and  exciter 
to  the  corporation  of  East  Toronto,  Ont. 

THE  BERKSHIRE  ELECTRIC  COMPANY,  of  Pitufield,  Mass..  car- 
ried on  for  many  years  by  C.  G.  Tompkins,  is  being  reorganized  by  A.  E. 
Truesdale  and  0.  H.  Fiench.  The  new  corporation  will  retain  the  name 
of  the  Bericshirc  Electric  Company,  and  it  is  the  intention  of  the  new 
owners  to  enlarge  the  territory  and  the  scope  of  its  business.  The  cora- 
I)any  will  be  prepared  to  furnish  designs  and  estimates  for  electrical 
installations  of  all  descriptions,  as  well  as  power  plants,  telephone  sys- 
•  (ems  and  the  entire  mechanical  equipment  of  buildings.  The  manufac- 
ture of  electric  and  gas  fixtures  will  be  continued  and  enlarged  and  the 
sale  of  electrical  materials  will  be  carried  on  as  in  the  past.  Mr.  Tomp- 
kins will  still  be  associated  with  the  company. 

EUGENE  MUNSELL  &  COMPANY,  the  well-known  dealers  in  mica, 
and  the  -Mica  Insulator  Company,  manufacturers  of  micanite  and  other 
high-grade  electrical  insulators,  for  many  years  located  at  No.  218  Water 
Street.  New  York,  have  removed  to  No.  68  Church  Street,  comer  pf 
\  esey  Street.  Owing  to  the  increase  in  their  business,  they  were  com- 
pelled to  seek  more  commodious  quarters,  and  their  new  location  is 
one  of  the  most  central  in  the  downtown  business  district,  being  only 
one  block  west  of  Broadway,  and  within  five  minutes'  walks  of  the  prin- 
cipal railways  and  ferries.  They  occupy  four  floors  at  their  new  location, 
the  second  floor  being  devoted  entirely  to  their  ofiiccs.  while  the  other 
three  are  used  for  stock  and  shipping  departments,  for  the  preparation 
and  sorting  of  mica  and  for  the  manufacture  of  mica  specialties. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY  of  Philadel- 
phia will  have  an  interesting  exhibit  at  the  convention  of  the  American 
Street  and  Interurban  Railway  and  Manufacturers'  Association  at  Atlantic 
City,  Oct.  14,  and  among  other  materials  will  show  one  element  of  type 
7I-R  in  a  containing  tank  sufliciently  large  to  hold  S3  plates  of  this  type, 
the  tank  showing  the  standard  method  of  re-enforcement  used  on  cells  at 
the  end  of  rows.  -A  12-pole  carbon  regulator,  recording  hydrometer,  re- 
cording and  signaling  hydrometer,  automatic  cell  filler  and  compensating 
li>drometer  will  be  shown,  with  examples  of  positive  ard  negative  plates 
of  the  different  types.  The  representatives  who  will  be  present  are  Messrs. 
Charles  Blizard.  third  vice-president;  Albert  Taylor,  manager  New  York 
oPice;  G.  H.  Atkin.  manager  Chicago  office;  E.  L.  Reynolds,  manager 
Pennsylvania  sales  office;  H.  B.  Gay,  manager  Cleveland  office  and  Robert 
C.  Hull,  district  engineer. 


DIRECTORY    OF    ELECTRICAL    ASSO- 
QATIONS,   SOCIETIES,   ETC. 


.\mkhic.\s  Ki.f.cTRo-'l  her.\pfvtic.m.  .Association.  Secretary,  Dr.  C.  E. 
Skinner,  New  Haven,  Conn. 

Americas  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
I.chigh  University.  South  Bethlehem,  Pa.  Next  meeting.  New  York  City. 
Oclober    17-19.    190"-  ' 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope,  United  Engineering  Societies  Building,  29  West  39th  St.,  New 
\'ork.     Meetings,  fourth  Friday  of  each  month. 

American  Street  &  Interurban  Railway  Engineering  Association. 
Secretary,  Walter  S.  Mower,  London,  Ont 

-American  Society  of  Mechanical  Engineers.  Secretary,  Calvin  W. 
Rice.  United  Engineering  Societies  Building,  29  West  39th  St,  New  York. 

.American  Society  of  Municipal  Improvements.  Secretary,  G.  W. 
Tillson,   Municipal  Building,  Brooklyn,  N.   Y. 

American  Street  &  Interurban  Railway  Association.  Secretary, 
Tillson,  Municipal  Building,  Brooklyn,  N.   Y. 

Association  of  Edison  Illuminating  Companies.  Secretary,  H.  C. 
Lucas,  loth  and  Sansom  Sts.,  Philadelphia,  Pa. 

Association  of  Electric  Lighting  Engineers  of  New  England.  Sec- 
retary, Wells  E.  Holmes.  308  Washington  St.,  Newton.  Mass.  Annual 
meetings  held  in  Boston,  third  Wednesday  in  Match. 

.Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.   Drew,   Milwaukee,  Wis.     Next  meeting.  Montreal,  Que.,  June  24.   25 

.nnd  26.   190S. 

Canadian  Electrical  .Association.  Secretary.  T.  S.  Young,  104 
Confederation  Life  Building,  Toronto,  Ont.  Next  meeting.  Montreal. 
September  11,   12  and   13,   1907. 


Canadian  Street  Railway  Association.  Secretary.  .Allan  H.  Royce, 
4.S   King  St.   W..  Toronto,  Ont 

Central  Electric  Railway  Association.  Secretary,  W.  F.  Mulbol- 
land.  Indianapolis,  Ind.  ^ 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary. 
J<.hn   F.   Dostal,  405    17th   St.   Denver,  Col. 

Electric  Club  of  Cleveland.  Sccretarj,  Geo.  L.  Crosby.  1200 
Schofield  Building.  Cleveland,  Ohio. 

Electrical  Contractors'  .\ssociation  or  New  York  Staij.  Secretary, 
John  P.  Faurc,   77  Water  St.  Ossining,  N.  Y. 

Electrical  Coniractcrs'  Association  of  State  of  Missouri.  Secre- 
tary. Chas.  J.   Sutter,   1220  Pine  St.  St  Louis,  Mo. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond.  209 
Slate    Street.    Room    1002.    Chicago.      .-Vnnual    meeting.   Chicago.  January. 

Electrical  Trades  Association  of  Canada.  Secretary.  Wm.  R. 
Stavcly.   Royal   Insurance  Building.   Montreal.  Can. 

Electrical  Trades  .Association  of  Chicago.  Secretary.  Frederick  P. 
\'ose.  Marquette  Building.  Chicago.  Next  meeting.  Chicago.  November 
7.   ■907. 

Electrical  Trades  .-Vssociation  of  Philadelphia.  Secretary,  E.  A. 
Symines.  810  Drexel  Building,  Philadelphia,  Pa.  Meetings,  second  ard 
fourth  Thursdays  of  each  month. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary. 
Albert  H.  Elliott,  Claus  Sprcckles  Building.  San  Francisco.  Cal.  Monthly 
meetings,  San  Francisco,  first  Thursday  of  each  month. 

Elecirual  Trades  Society  of  New  York  (Member  National  Electrical 
Tiadcs  Association).  Secreiary.  Franz  Neilson.  80  Wall  St..  New  Yor^. 
Board  of  Directors  meets  second  Friday  of  each  month. 

Empire  State  G.vs  &  Electrical  .Association.  Secretary,  Charles 
H.   B.   Chapin.   154  Nassau  St..  New  York. 

Engine  Builders'  Association  of  the  United  States.  Secretary. 
1.  I.  Lyie.  39  Corllandt  St..  New  York. 
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Illinois  State  Electrical  Association.  Secretary,  H.  E.  Chubbuck. 
La  Salle,  III. 

Illuminating  Engineering  Society.  Secretary,  V.  R.  Lansingh. 
33  West  39tli  St.,  New  York.  Sections  in  New  England,  Philadelphia. 
Pittsburg  and  Chicago.  Meetings  in  New  York,  second  Friday  of  each 
month. 

Independent  Telephone  Association  of  Southern  Indiana.  Secre- 
tary,  E.  W.   Landgrebe,  Huntingburg,  Ind. 

International  Association  of  Municipal  Electricians.  Secretary, 
Frank  P.  Foster,  Corning,  N.  Y.     Next  meeting.  Detroit,  Mich.,  1908. 

International  Independent  Telephone  .Association.  "Secretary, 
Charles  West. 

Iowa  Electrical  Association.  Secretary,  L.  B.  Spinney,  Iowa  State 
College,   Ames,   la. 

Iowa  Independent  Telephone  Association.  Secretary,  ,C.  C.  Deering, 
Boone,  la.  Next  meeting,  Cedar  Rapids,  la.,  second  Tuesday, 
March,   1908. 

Iowa  Street  &  Interurban  Association.  Secretary,  L.  D.  Mathes, 
Dubuque,  la. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson,  Newton,  Kan.     Next  meeting,  Topeka,  Kan.,  Oct.  <«6,   1907. 

Kentucky  Independent  Association.  Secretary,  James  Maret,  Mount 
Vernon,  Ky.     Regular  meeting,  second  Tuesday  in  October  each  year. 

Massachusetts  Street  Railway  .Association.  Secretary.  Charles  S. 
Clark,  70  Kilby  St..  Boston.  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  August. 

Michigan  Electrical  Assochtion.  Secretary,  A.  C.  Marshall,  Port 
Huron,    Mich. 

Missouri  Independent  Telephone  -Association.  Secretary,  Houck 
McHenry,  Jefferson  City,  Mo. 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,    Ind. 

National  Electric  Light  Association.  Secretary,  W.  C.  L.  Eglin, 
Philadelphia,  Pa. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  94  Genesee  St.,  Utica,  N.  Y. 

National  Electrical  Trades  Association.  Secretary,  Fred  P.  Vose, 
1343  Marquette  Building,  Chicago. 

National  Interstate  Telephone  Association.  Secretary,  A.  L.  Tetu, 
Nashville,  Tenn. 

Nebraska  Electrical  Association.  Secretary,  William  Bradford, 
Lincoln,  Neb.     Next  meeting,  Omaha,  June,   1908. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each   month. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St..  Boston,  Mass.     Meets  last  Thursday  of  each  month. 


New  York  El 
St.,  New  York. 


Secretary,  G.   M.   Guy.  33   West  39th 
Telephone    .\ssochtion.      Secretary, 


New    York    ST.\Tn    Inoependent 
R.  M.  Eaton.  Niagara  Falls,  N.   Y 

Northwestern  Electrical  .Association.     Secretary,  Roger  N.  Kimball, 
Kenosha,  Wis.     Next  meeting,   Milwaukee,  January,   1908. 

Ohio     Electric     Light     -Association.       Secretary,      D.     L.      Gaskill. 
Greenville,   Ohio. 


Secretary,  Ralph  Reamer, 


Ohio  Independent  Telephone  -Associa 
Portsmouth,   Ohio. 

Ohio  Society  of  Mechanical,  Electric.\l  &  Steam  Engineers. 
Secretary,  F.   W.   Ballard,   104  Canal   St.,   Cleveland,  Ohio. 

Oklahoma  Electric  Light,  Railway  &  G.\s  -Association.  Secretary. 
Charles  W.    Ford,    Oklahoma  City,   Okla. 

Old  Time  Telegraphers'  &  Historical  -Association.  Secretary,  John 
Erant,   195  Broadway,  New  York. 

Pacific  Coast  Electrical  Transmission  Association.  Secretary. 
Samuel   G.    Reed,   Portland,   Ore. 

Pennsylvania  State  Independent  Telephone  -Association.  Secretary, 
H.   E.   Bradley,    136  South  Second  St.,  Philadelphia,  Pa. 

Pike's  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer,  Colorado 
Springs,  Col.     Meeting  second  Saturday  of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
Arthur  L.  Williston.  Pratt  Institute,  Brooklyn,  N.  Y. 

South  Dakota  Telephone  Association.  Secretary,  E.  R.  Buck, 
Hudson,  S.  D.  , 

Southwestern  Electrical  &  Gas  -Association.  Secretary,  R.  B. 
Stichter,  Dallas,  Tex.     Next  meeting,  EI  Paso,  Tex. 

Street  Railway  -Accountants'  -Association  of  -America.  Secretary, 
E.  M.  White.  Box  34s,  Hartford,  Conn. 

Street  Railway  .Associ.\tion  of  the  State  of  New  York.  Secretary, 
J.    H.    Pardee,    Canandaigua,    N.    Y. 

Vermont  &  New  Hampshire  iNDEPfNOENx  Telephone  -Association. 
Secretary,   G.   W.    Buzzell,    St.   Johnsbury,    Vt 

Vermont  Electrical  Association.  Secretary,  C.  C.  Wells,  Middle- 
bury,  Vt. 

Underwriters'  National  Electric  Association.  Secretary,  Electrical 
Committee,  C.  M.  Goddard,  55  Kilby  St.,  Boston,  Mass.  Next  meeting, 
March,   1908. 

Western  Socieiy  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Wednesday  of  each  month,  except 
January,  July  and  -August.  Annual  meeting,  first  Tuesday  after  Jan.  i, 
each  year. 


Weekly  Record  of  Electrical  Patents. 


UNITED    STATES    PATENTS    ISSUED    SEPT.    24,    1907- 

[Conducted  by  Rosenbaum  &  Stockbridgc,  Pat.  Attys.,  41  Park  Row,  N.  Y.  ] 

fc66,6i8.  ELF-.CTRIC  WATER  FILTER;  Melvin  A.  Brannon.  Grand 
Forks,  N.  I).  App.  filed  April  11,  1906.  An  electric  filter  for  drink- 
ing water  adapted  for  household  use  and  which  provides  both  a 
porous  filtering  medium  and  electrolytic  plates  which  act  upon  the 
water. 

*J66.639.  AUTOMATIC  TELEPHONE  RELEASE:  E.  W.  Falcs.  Chi- 
cago, III.  App.  filed  Feb.  9,  1907.  In  a  telephone  exchange  system,  a 
plurality  of  selectors  and  a  connector,  each  connector  provided  with 
a  telcasc  relay,  said  connector  provided  with  a  net,  and  a  trunk- 
release  circuit,  including  said  magnet  and  relays  in  scries  with  each 
other,  together  with  a  source  of  current  for  energizing  said  magnet 
and  relays. 

8fi0,645.  ANTMIUM.MER  FOR  TELEPHONE  AND  TELEGRAPH 
LINES;  Nels  O.  Hagcn.  Pckin.  N.  D.  App.  filed  May  4.  1907-  A 
device  for  absorbing  the  mechanical  vibrations  of  a  telephone  wire 
at  the  point  of  its  entrance  to  a  dwelling,  especially  a  wooden  frame 
house,  which  vibrations  are  stated  to  be  the  cause  of  a  loud  humming 
noise  in   windy   weather, 

8C6.646.  CONTACT  DEVICE;  Clarence  J.  Hartcr.  Ilion.  N.  Y.  App. 
filed  Dec.  3,  1906.  Contact  device  by  means  of  which  electric  cur- 
rents may  be  taken  from  a  trolley  wire  or  other  overhead  cable  at 
intervals  and  conducted  to  operate  an  indicator  in  the  car. 

866.667.  MF.ANS  FOR  FASTENING  COLLECTOR  LEADS;  Emil 
Mattman,  Norwood.  Ohio.  App.  filed  Jan.  31,  1^07.  A  dynamo 
electric  machine  having  a  collector  ring  with  an  inclined  or  cone- 
shaped  scat  and  a  collector  lead  having  a  wrdgr  shaped  terminal  held 
between  the  ring  and  its  scat. 

>*66.709.  SUPPORT  FOR  ELECTRIC  CONDUCTORS;  William  W. 
Benion.  Philadelphia.  Pa.  App.  filed  Aug.  14*  190.1.  A  supportinH 
device  for  an  electric  conductor  comprising  a  wooden  block  of  mold- 
ing having  the  usual  open  channel  with  side  corrugations  to  hold 
the  conductor. 

866.714-  TELEPHONE  SYSTEM;  H.  P.  Clausen.  Chicago.  HI.  App, 
filed  Oct.  25.  1901.  A  telephone  syst/'m  comprising  a  subscriber  s 
line  consisting  of  two  metallic  limht.  suitable  sub-station  apparatus, 
suitable    central  station     apparatus,    a    normally    open,     low-resistance 


connection  across  the  terminals  of  the  two  limbs  at  the  central  sta- 
tion, and  a  relay  for  closing  said  connection,  said  connection  when 
closed  operating  to  short-circuit  the  said  sub-station  apparatus. 

K00.716.  MANUFACTURE  OF  INCLOSED  FUSES;  Robert  C.  Cole, 
Hartford,  Conn.  App.  filed  June  23.  1906.  An  inclosed  fuse  com- 
prising an  enclosing  case,  an  indicuator  wire  associated  therewith 
and  a  metallic  holder  fastening  the  end  of  said  wire  to  the  wall  of 
the  case  and  an  end  closure  for  the  case  covering  said  metallic  holder. 

806.729.  TROLLEY:  William  Moeckel.  Jersey  Citv.  N.  J.  App.  filed 
June    12,    1907-      The    trolley    Ii.irp    has    L^shnpcd    extensions    on    each 


866,709. — Support    for    Electric    Conductors. 

side,  to  the  arms  of  which  are  swivclcd  grooved  rollers  which  receive 
the  trolley  con<Iuclor  between  them. 

«66.735.  CIRCUIT  PROTECTOR;  Charles  A.  Rolfe.  Adrian,  Mich. 
App.  filed  Jan.  2,  1902.  Relates  to  circuit  protectors  for  protecting 
low-tension  instruments  and  circuits  from  unduly  strong  currents; 
includes  an  ordinary  fuse  cartridge  and  a  thermal-circuit  breaker 
which  operates  in  case  the  fuse  cartridge  arcs  across, 

H60.748.      HATTEKYZINC:    Henry    C.    Thomson.    Boston.    Mass.      App. 

filed    Dec.    21.    1903.      A    circular    battery  zinc    provided    at    its   upper 

edges   with   a  lip  or  lips   turned   back   toward  and  cither   touching  or 

almost  touching  upon  the  main  body  of  the  zinc. 
H66.751.     METHOD     OF      EXIL\USTiN(;      INCANDESCENT     LAMP 

nULBS:    Frank    T,.    O.    Wad<iworth.    Pittsburg.    Pa.      App.    filed    Feb. 

28.    1906.      A  method  of  exh-iuiting   incandescent  lamp  bulbs— consist •« 

In    employing   the   flow    of   a   fluid    to  control    the    successive   steps  or 

operations    during   the   process   of   exhaustion. 
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H66,;6o.  POr.ARIZKt)  KINGKR  MAGNET;  Francis  I[.  Whitman. 
Cambridge.  .Mass.  .\|ii>.  filed  Dec.  31.  1906.  Dc-lails  of  construction 
of  a  magnet  haviiiK  a  yoke  support  for  the  armature,  which  is  rigfidly 
held  by   the  cores  of  the  electromagnet. 

8C6.?ro.  KI.KCTRJl  C  O.NDLrCTOK  MOLDING;  Sidney  M.  Burk, 
Philadelphia.  Pa.  .\pp.  filed  Feb.  9,  1906.  Improvement  in  electric 
conductor  moldings  employed  in  buildings  and  other  structures  for 
the  purjHisc  of  supporting  the  electrical  conductor  wires.  Designed  to 
exert  a  resilient  gripping  action  on  the  wires. 

&66,772.  DOOR  FOR  FIRE-ALARM  BOXES;  Frank  G.  Campbell. 
Washington.   U.   C,     App.  filed  OcL   31.    1905.     Keyless  door  for  fire- 


866,748. — Battery    Zinc. 

ala^m  boxes  designed  to  be  applied  to  boxes  in  ordinary  use  and. so 
constructed  that  the  main  alarm  mechanism  will  be  set  in  motion 
when  a  member  located  upon  the  exterior  of  the  box  is  actuated. 

,781.  TROLLEY;  George  R.  Forster,  Fithian,  III.  .\pp.  filed  April 
27,  1907.  A  retrieving  device  for  a  trolley  pole  including  a  pneumatic 
cylinder  having  a  piston  normally  spring  impelled  in  one  direction. 

794.  INTERCO.M.MUXIC.VTING  TELEPHONE;  Chas.  E.  Lee. 
Chicago.  III.  .App.  filed  F^eb.  28.  1906.  In  intercommunicating  tele- 
phone devices  the  combination  with  the  pivot  telephone-hook,  of  an 
extension  thereof  beyond  tlie  i)ivot  forming  a  latch  thereon,  a  circuit 
connecting  mechanism  controllable  by  said  latch,  a  push  button  con- 
trolling the  relations  of  said  latch  with  the  circuit-connecting  mechan- 
ism aforesaid,  and  a  circuit-connecting  mechanism  or  switch  for  con- 
necting with  any  desired  number  of  terminal  points;  substantially  as 
described  and  shown. 

810.  ELECTRIC  LAUNDRY  IRON;  Earl  II.  Richardson.  Ontario. 
Cal.  App.  filed  OcL  10,  1906.  Construction  of  flat-iron  having  an 
interior  hollow  chamber  with  a  pair  of  healing  coils. 

820.  ELEVATOR  MACHINE;  George  L.  Smith,  Chicago.  III.  App. 
filed  Aug.  II,  1906.  An  electric  motor  for  elevators  having  special 
arrangement  of  gears  by  which  difliercnt  speeds  are  secured. 

846.  ELECTRIC  LOCOMOTIVE  CONTROLLER;  Charles  O.  Day- 
ton. Washington.  Iowa.  App.  filed  Oct.  8,  1906.  Block-signaling  sys- 
tem for  single-track  trolley  roads  having  a  register  by  means  of  which 
the  number  of  cars  which  enter  a  block  in  either  direction  is  taken 
account  of. 

840.  METHOD  AND  PROCESS  FOR  THE  RECOVERY  OF  COP 
PER  AND  OTHER  METALS  FKO.M  THEIK  ORES;  Charles  H. 
Ehrenfeld  and  Jacob  R.  Grove.  York.  Pa.  App.  filed  Sept.  7,  1906. 
Relates  lo  a  method  of  the  recovery  of  nietals  from  their  ores  in  which 
the  metal  is  dissolved  out  of  the  ore  into  a  solution  of  a  suitable 
solvent  agent  by  the  aid  of  electricity  and  thereupon  electrically  de- 
posited out  of  such  solution. 

858.  APPAR.\TUS  FOR  DEPOSITING  METALS;  Wilbur  A.  Hen- 
dryx,  Denver,  t"ol.  App.  filed  June  30,  1905.  .-V  depositing  cell  com- 
prising an  open  frame,  a  filtering  medium  carried  thereby,  and  metal- 
depositing  means  within  said  frame. 

859  APPAR.\TUS  FOR  DEPOSITING  METALS;  Wilbur  A.  Hen- 
dryx,  Denver,  Col.  Aj.p.  filed  June  30.  1905.  An  apparatus  for  de- 
positing gold,  silver  antl  copper  from  cyanide  solutions;  comprises  an 
anode,  a  cathode  surrounding  the  same,  and  a  filtering  envelope 
applied  to  the  exterior  surface  of  said  cathode. 

945-  ELECTRIC  SIGNALING  ON  RAILWAYS;  William  J.  Mac- 
Kenzie,  Dunmuiry,  Eng.  .Vpp.  filed  Dec.  13.  1905.  Railway  system 
for  signaling  between  rails.  Includes  special  trolleys  between  the 
track  rails  which  complete  circuits  to  the  engine  cab  by  means  of 
rollers  depending  therefrom. 

ELECTROPr..\TING   .\PPAR.\TUS ;   Lo  jtthoff.   Flushing. 

App.  filed  May  i.   1906.     An  apparatus  f   .       ictroplating  small 
articles,  such  as  nails,  etc.     Includes  a  tank  witn  a  feeding  device  for 
impelling  the  objects  through  said  tank. 
i,977.     CUT-OUT;  Joseph   G.    Swallow.   New  York.   N.   Y.     App.   filed 
April    4.    1907-     Cut-out   box   in   which   all   the   electrically   live  parts 
are  so  covered  that  access  from  the  outside  is  impossible.     Has  means 
for   sealing   the  covering   plate   so   that   it   cannot  be   removed  by   un- 
authorized persons. 
1.983.     RAILWAY  SWITCH;  Guy  M.  Thompson.  Seattle,  Wash.     .\pp. 
filed  Nov.  26,   1906.     The  switch-point  has  a  pair  of  connections  with 
separate   iron   cores   which    are   acted  upon   by   solenoids  in    separote 
circuits. 
..990.      ELECTRICAL    MEASURING    INSTRUMENT;    Thomas    W 
Varley.  New  York.  N.  Y.     App.  filed  Sept.  7.   1905.     Electrical  meas- . 
uring    instrument    having    a    substantially    constant    magnetic    field    in 
combination    with    stationary    and    movable   coils    so    disposed    that    a 
cijirrent   passing  through   the   stationary  coil   will   shift  or  distort  the 
lines  of  force  of  the  constant  m,ignetic  field  so  as  to  cause  a  torque 
on  the  movable  coil. 
-.014.      TELEPHONE    EXCHANGE    SYSTEM;    Edward    E.    Clemen,. 
Washington,  D.  C.     -Vpp.  filed  Dec.  10.  1904.     In  a  telephone  system! 
a   line,   a  line   reUty.   a   cutotT  relay,   and   means   whcrebv   each    relav 
controls  the  operative  connection  of  the  other. 

ELECTRIC  CONTACT   RAIL  AND   SHOE;   George   Drawert 

a  groove 

unueriiancinc    11ns  so  as   »n   nosmv^i' 

collector  shoe  from  all 


.959.      I 

N.  Y. 


867, 


Chic.-igo.  111.     .\jip.  filed  May   14.  1906.     A  third  rail  h.-n..      „  ..„„., 
ulerhanging  lips  so  as  to  positively  guide  a 

046.      ELECTROMETALLURGICAL    PROCESS    FOR    EXTR-\CT- 
ING   COPPER    FROM    ITS    ORES:    Lucien   Jumau,    Paris.    France. 


.\pp.  filed  Dec.  29.  1905,  .\n  electro 
ing  copper  from  its  ores  consisting 
ammonical  leaching  process. 

,065.  SY.STEM  fJF  ELECTRICAL  lUSTRinirinN;  T.nuis  C.  Mar- 
burg, Norwood.  Ohio.  All].,  filed  '  '  f  dis- 
tribution, one  or  more  alternatiii.  :  .rmcr 
having  a  plurality  of  low-tension  .^  the 
generator  or  generators  to  one  <.i  .ne  or 
more  converters,  and  means  of  coniit-.ti-ii.'  :i  convert-r  t<,  ari'.ther  low- 
tension    winding. 

.125.  TROLLEY  WHEEL  SUPPORT;  George  W.  Grisdale.  Jr., 
Philadelphia,  Pa.  App.  filed  March  5.  1906.  The  trolley  harp  is 
swiveled  on  a  vertical  axis  at  the  end  of  the  trolley  pole  and  the 
swivel  bearing  is  capable  of  movement  out  of  its  vertical  plane. 

M40.  MOLDING  FOR  ELECTRIC  WIRING;  William  H.  G.  Kirk- 
patrick,  Philadelphia.  Pa.  App.  filed  .\pril  27.  1906.  A  molding  hav- 
ing a  member  provided  with  longitudinal  grooves  with  an  intermediate 
mortised  partition  and  an  interlocking  keeper  whose  length  is  con- 
siderably less  than  the  width  of  the  molding. 

M47-  RAIL  .MAGNETIC  BR.\KE;  Victor  L.  Ochoa.  New  Y'ork. 
N.  Y.  .\pi).  filed  J.in.  5,  1907.  .\  specially  constructed  magnet  K 
suspended  by  links  between  the  wheels  of  the  truck  so  as  to  exert 
a  magnetic  breaking  action  on  said  wheels  and  on  the  track  raiL 

.150.  RAILWAY  SIGNALTNi;  APPARTUS;  Vincent  L.  Raven, 
Darlington,  Eng.      .Vpj).   filed  .Sj.ril    18.    1907.      Details  of  construction 


866,990. — Electrical    Mc 


inient. 


^]>ccial  contact  plates 


of  a  ccniplcte   railway   signal   syst 
between  the  track  rails. 

151.  RAILWAY  SIGXALIXr.  APPARATUS;  Vincent  L.  Raven. 
Darlington.  Eng.  App.  filed  April  23.  1907.  Relates  to  modifications 
of  the  above. 

152.  RAILWAY  SIGNALING  APPAR.\TUS;  \  inccnt  L.  Raven. 
Darlington,  Eng.  App.  filed  April  23,  1907.  Covers  additional 
modifications. 

154.  SYSTEM  OF  MOTOR  CONTROL:  Walter  J.  Richards.  Nor- 
wood, Ohio.  App.  filed  Sept.  29.  1906.  In  combination,  a  generator, 
a  motor  supplied  thereby,  and  field  windings  for  controlling  said  gen- 
erator and  said  motor,  respectively,  which  are  in  <>hunt  to  one  of 
the  mains  connecting  the  generator  and  ihc  motor. 

MOTOR   CONTROL  SYSTEM:   Walter  J.   Richards,  Norwood. 
I,      .\pp.   Tiled   March    i.    1907.      In  combination,   a  controlling  'He- 
vice,  and  a  plurality  of  oiwraiing  handles  : 
troller    positively    v  hen    themselves    moved 


.155. 
Ohi< 


ih    themselves   moved   in    the 

Emmett    W.    Stull.    Norwood, 
In  combination,  a  controller  han- 
ivl  carried  by  said  handle  and 


cly   give   a   bias   to   the   controHe 
other  direction. 

S67.168.      C0NTROLLER-REGL'L.\TOR: 
Ohio.     App.  filed  March  30,    1907- 
die,  a  fixed  nntcned  member  and       .  _    _. 

arranged  to  be  moved  by  the  same  force  to  engage  the  notches  of 
said  member  to  stop  the  handle  as  the  latter  is  moved  forward,  and 
to   be   released  therefrom   subsequently. 

867.192.  FLOATING  POWER  PLANT:  Tames  W.  Dawson,  San  Fran- 
cisco, Cal.  App.  filed  Sept.  13,  1906.  .-\  float  has  i>addle-whecls  on 
each  side  gearea  to  a  dynamo,  and  mechanism  is  provided  for  lifting 
them  out  of  the  water  in  accordance  with  the  current  needs  of  the 
svstem. 

867,197.  BLOCK  SIGNAL  SYSTEM  FOR  ELECTRIC  RAILWAYS; 
Clayton  W.  Ilanim.  York.  Pa.  App.  filed  Pec.  19.  igo6.  Electric 
railway  signal  of  the  block  type  used  in  connection  with  the  single- 
track  electric  railways  having  turn-outs  at  frequent  inter%'als  lo  permit 
the  passage  of  cars  in  opposite  directions, 
mechanism  for  registering  the  number  of  cars 
tions. 

567.211.  CIRCUIT  MAKING   AND  RKEAKING 
Riker,   Bridgeport,   Conn.      App.   filed  Jan.    18. 
an   induction   coil   having  a  contact   member   ar 
ated  by   ihe  core  inagentization   for  enforcing  the  making  ot   the 
cuit  at  such  contact  member. 

867.212.  ELEiTkUAL  CIRCUIT  PROTECTOR;  Charles  A.  Rolfc. 
Rochester.  N.  Y.  App.  filed  Sept.  18.  1005.  A  thermal  protector  for 
telephone  systems  of  the  type  having  spring  blades  enclosing  cartridge 
fuses  and  separated  by  a  carbon  block  constituting  a  lightning  arr«ster. 

S67.230.  CIRCUIT  I  LOSER  FOR  DOOR  ALARMS:  Louis  E.  L. 
Thcmke.  Strathcona  Alberta.  Canada.  App.  filed  March  u.  1907. 
A  circuit  closer  adapted  to  be  applied  to  an  ordinary  door-knob  within 
the  interior  of  the  door  so  as  to  close  an  alarm  circuit  when  the 
knob  IS  turned. 
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International  Scientific  Notation. 

.\s  pointed  out  recently  in  a  letter  in  our  columns,  there  is  a 
great  need  for  a  scientific  notation  brought  down  to  date,  and 
we  are  glad  to  state  that  this  is  a  subject  which  has  been  taken 
up  for  study  by  the  International  Electrotechnical  Commission. 
As  our  readers  will  recall,  this  commission  is  the  outcome  of 
the  St.  Louis  International  Electrical  Congress,  which  recom- 
mended the  organization  of  two  commissions  to  take  cognizance 
of  matters  previously  considered  by  the  Chamber  of  Delegates 
at  International  Electrical  Congresses — it  having  become  ap- 
parent that'  this  body  had  survived  its  usefulness  of  earlier 
days.  One  of  these  was  an  international  commission  to  con- 
sist of  two  members  appointed  by  the  government  of  each  coun- 
try to  be  represented.  Under  the  name  of  a  "Conference"  and 
with  only  semi-official  character,  several  meetings  have  been 
held  of  a  commission  such  as  that  recommended.  The  other 
recommendation  was  for  the  appointment  by  the  various  tech- 
nical societies  of  the  world  of  a  representative  commission 
to  consider  the  question  of  "th«  nomenclature  and  ratings  of 
electrical  apparatus  and  machinery,"  and  it  was  suggested  that 
this  commission  should  have  a  permanent  secretary.  About 
two  years  ago  this  recommendation  was  also  put  into  effect  by 
the  organization  of  the  International  Electrotechnical  Commis- 
sion, and  an  arrangement  was  made  whereby  a  number  of  the 
national  electrical  engineering  organizations  provide  the  funds 
for  the  maintenance  in  London  of  a  Central  Office,  in  charge 
of  a  permanent  secretary.  To  return  to  our  subject,  each  of  the 
several  national  societies  subscribing  to  the  maintenance  of  the 
commission  was  requested  some  months  ago  to  appoint  a  com- 
mittee to  study  the  subject  of  an  international  system  of  elec- 
trical nomenclature  and  symbols.  The  British  committee  en- 
tered on  its  work  some  time  ago,  and  we  understand  that 
shortly  the  appointment  of  an  American  committee  by  the 
American  Institute  of  Electrical  Engineers  will  be  announced. 


It  is  now  more  than  20  years  since  the  late  Prof.  Hospitalier 
commenced  the  ardent  advocacy  of  an  international  system  of 
symbols  for  physical  quantities  and  abbreviations  for  units. 
After  futile  -■  -als  before  several  international  electrical  con- 
gresses, he  ft  a\.y  secured,  at  Chicago,  in  1893,  a  recommenda- 
tion from  the  Chamber  of  Delegates  in  favor  of  the  system 
which  he  had  compiled.  This  table  of  notations,  while  now 
somewhat  incomplete  through  the  advance  of  technical  science, 
contains  little  that  is  radical,  being  based  largely  upon  the 
notation  of  the  earlier  authoritative  writers  upon  physical 
science ;  and  as  it  has  been  very  generally  followed  by  writers 
in  this  country  and  in  France,  it  is  to  be  hoped  that  the  commis- 
sion will  introduce  few,  if  any,  changes  in  the  table.  As  the 
work  which  the  commission  has  entered  upon  can  scarcely 
escape  extending  into  the  general  field  of  scientific  notation, 
the  question  arises  whether  it  would  not  be  advisable,  and  even 
absolutely  necessary  for  best  results,  to  seek  the  cooperation 
of  non-clcctrical  professional  and  scientific  bodies  throughout 
the  world  in  the  preparation  of  a  system  that  all  can  use  in. 
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common.  Indeed,  one  can  think  of  but  few  scientific  terms  that 
are  exclusively  encountered  in  electrical  literature.  Such  co- 
operation would  not  be  difficult  with  respect  to  this  country 
and  Germany,  Austria  and  Switzerland,  where  there  are  bodies 
already  organized  for  the  purpose  of  establishing  a  system 
of  notation  that  will  be  acceptable  to  all  branches  of  physical 
science  and  its  various  technical  applications. 


The  American  body  was  organized  in  1904  by  appointment 
of  members  by  the  American  Institute  of  Electrical  Engineers, 
the  American  Chemical  Society,  the  American  Physical  Society, 
the  American  Electrochemical  Society,  and  the  National  Bureau 
of  Standards,  and  has  for  secretary  Prof.  W.  F.  Magie,  of 
Princeton  University.  In  February  of  the  present  year,  a  com- 
mission representing  a  large  number  of  professional  and  scien- 
tific societies  in  Germany,  Austria  and  Switzerland,  having 
an  aggregate  membership  of  more  than  40,000,  was  organized 
for  the  study  of,  and  report  on,  a  system  of  standard  scientific 
and  technical  notation  for  German-speaking  countries,  and  is 
now  engaged  on  its  work,  with  headquarters  in  Berlin.  As  this 
body  is  highly  representative  not  only  of  the  electrical,  mechan- 
ical and  civil  engineering  professions  of  the  countries  named, 
but  also  of  the  chemical,  electrochemical  and  "physical" 
branches  of  science,  the  desirability  of  entering  into  cooperation 
with  it  is  obvious,  if  the  aim  is  a  system  of  notation  for 
international  usage.  In  the  absence  of  any  announcement 
of  the  scope  of  the  present  plans  of  the  International  Electro- 
technical  Commission  in  this  connection,  we  can  only  hope 
that  they  will  not  conflict  with  cooperation  with  the  other 
essential  factors  in  the  establishment  of  a  truly  international 
system  of  scientific  and  technical  notation,  and  one  which  will 
meet  with  recognition  in  every  branch  of  science  dealing  with 
the  terms  and  quantities  involved. 


Unbalanced  Loads  in  Two-Phase  to  Three-Phase 
Transformation. 
An  article  by  Mr.  Bernh.  F.  Jakobsen  on  page  717  of  this 
issue  records  an  interesting  general  solution  of  a  problem 
in  phase  transformation.  The  problem  relates  to  the  relative 
unbalance  in  the  load  on  the  three-phase  primary  side  when 
the  load  on  the  two-phase  secondary  side  is  unbalanced.  The 
extreme  simplicity  of  the  solution  of  the  problem  in  a  specific 
case  will  be  appreciated  if  one  considers  first  the  maximum  pos- 
sible unbalance  on  the  two-phase  side ;  that  is,  with  a  certain 
load  on  one  phase  and  no  load  whatsoever  on  the  other  phase. 
Evidently  the  load  current  on  the  three-phase  side  will  be  un- 
balanced ;  either  the  load  currents  in  two  lead  wires  will  be 
equal  in  value  and  that  in  the  third  lead  wire  will  be  zero,  or  the 
load  current  in  the  latter  lead  will  have  a  value  equal  numeri- 
cally to  the  sum  of  the  two  currents  in  the  other  two  leads, 
which  two  currents  will  be  directly  in  time-phase  with  each 
other  and  with  the  load  current  in  the  third  lead. 


It  is  well  known  that  if  the  load  on  the  two-phase  side  is 
balanced,  that  on  the  three-phase  side  is  balanced  also,  neglect- 
ing the  small  distorting  effect  of  the  local  magnetic  impedances 
of  the  several  transformer  coils.  When  the  load  on  the  two- 
phase  side  is  only  partially  unbalanced,  it  may  be  considered 
as  two  loads,  one  in  complete  balance  and  the  other  in  com- 
plete unbalance,  and  the  effect  of  each  on  the  primary  quantities 
may  be  separately  determined  and  then  added  (in  prdper  time- 


phase  relation)  to  obtain  the  resultant  effect.  In  any  event, 
and  without  any  reference  to  the  relative  unbalance  of  the 
two-phase  load  or  the  relative  time-phase  position  of  the  cur- 
rents in  the  two  secondary  phases,  the  load  current  in  one  of  the 
three-phase  primary  leads  is  equal  in  magnetomotive  force  and 
opposite  in  time-direction  to  one  of  the  two-phase  load  currents; 
the  current  in  one  of  the  other  leads  is  equal  to  the  vector 
sum  of  one-half  of  this  load  current  and  a  current  equal  in 
magnetomotive  force  and  opposite  in  time-direction  to  the 
other  of  the  two-phase  load  currents;  while  the  current  in 
the  third  lead  is  equal  in  magnetromotive  force  to  the  vector 
difference  between  the  latter  load  current  and  one-half  of  the 
former  secondary  load  currents.  Only  in  case  of  exact  equality 
in  numerical  value,  and  exact  time-quadrature  in  phase  position, 
of  the  two  secondary  currents  are  the  three  primary  currents 
equal  in  value  and  displaced  in  phase  by  120  electrical  time- 
degrees.    These  facts  are  treated  fully  by  Mr.  Jakobsen  in  this 


The  Measurement  of  Electrolytic  Resistance 
Without  the  Use  of  Electrodes. 
It  is  well  known  that  the  resistance  of  an  electrolytic  con- 
ductor, such  as  a  tank  of  copper-sulphate  solution,  follows  the 
same  laws  as  that  of  a  solid  conductor.  That  is  to  say,  it 
increases  in  proportion  to  the  length,  and  inversely  as  the  cross- 
sectional  area;  but  the  measurements  of  the  resistance  offered 
by  an  electrolyte  are  more  or  less  influenced  and  interfered 
with  by  the  polarization  of  the  electrodes.  If  we  try  to  measure 
carefully  the  resistance  of  a  copper-sulphate  tank  between 
copper  electrode  plates,  we  find  that  there  is  a  certain  disturbing 
€.  m.  f.,  or  at  least  a  c.  e.  m.  f.,  of  polarization  which  affects 
the  measurement,  and  makes  the  resistance  appear  either  greater 
or  less  than  its  real  value.  For  this  reason  alternating  currents 
are  commonly  employed  in  the  measurement  of  electrolytic 
resistances.  Another  method,  which  has  been  tried  at  different 
times,  is  to  avoid  the  use  of  electrodes  altogether,  by  employing 
closed  ring  glass  tubes,  filled  with  the  solution  under  test,  and 
determining  the  alternating-current  strength  which  can  be  in- 
duced by  an  alternating  magnetic  field  in  such  a  ring.  A  series 
of  measurements  of  electrolytic  resistance  without  the  use  of 
electrodes,  by  Messrs.  W.  S.  Franklin  and  L.  .\.  Freudenberger, 
appears  in  the  last  number  of  The  Physical  Rez'ieu:  The  elec- 
trolytic solutions  under  test  were  contained  in  a  glass  ring  tube 
enclosing  the  core  of  a  small  transformer.  The  electrolytic 
conductor  thus  formed  a  secondary  winding  of  a  single  turn. 
The  effect  of  this  closed  secondary  circuit  of  fairly  high  re- 
sistance was  to  alter  the  apparent  impedance  of  the  primary 
winding  by  a  certain  small  amount.  A  similar  transformer 
with  an  adjustable  resistance  in  the  secondary  circuit  was 
balanced  against  the  electrolytically  loaded  transformer  with 
the  aid  of  a  special  alternating-current  galvanometer  in  a 
Wheatstone  bridge  arrangement.  The  method  forms  an  inter- 
esting check  upon  the  usual  method  of  measurement  with  elec- 
trodes, but  does  not  seem  to  have  possessed  a  high  degree  of 
sensitiveness  in  the  case  reported. 


Comparisons  of  National  Light  Standards. 

In  the  early  days  of  electric  lighting,  the  desirability  of  an 
international  standard  of  candle-power  or  luminous  intensity 
was  soon  manifest.  The  standards  of  light  employed  in  1S80 
by  different  countries  were  diverse  and  indefinite.  For  example. 
Great  Britain  held  to  her  parliamentary  candle  of  spermaceti 
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%  in.  in  diameter  or  six  to  the  pound,  and  burning  i-way  at  the 
rate  of  120  grains  per  hour.  Occasional  variations  in  the  hori- 
zontal intensity  of  this  standard  candle  reached  30  per  cent  In 
1884,  the  International  Gsnference  of  Electricians  in  Paris 
adopted  an  international  unit  of  light,  which  was  named  the 
violle,  and  which  was  defined  to  be  the  light  emitted  perpen- 
dicularly from  I  sq.  cm.  of  platinum  at  the  temperature  of  its 
solidification.  As  this  unit  was  rather  large,  the  International 
Electric  Congress  of  1889  adopted  the  "bougie  decimale,"  or 
decimal  candle,  as  an  international  standard,  and  which  was 
defined  as  the  one-twentieth  of  the  violle.  The  intentions  of  the 
International  ODnference  of  1884,  and  of  the  International 
Congress  of  1889,  in  regard  to  a  uniform  light  standard  were 
excellent ;  but,  unfortunately,  the  art  of  photometry  had  not 
reached  the  state  of  development  necessary  for  the  execution 
of  the  project.  The  various  delegates  went  home  rejoicing  in 
the  supposed  possession  of  an  international  decimal  candle  de- 
fined in  terms  of  the  violle.  When,  however,  they  tried  to  re- 
produce the  violle,  each  in  his  own  laboratory,  the  variations 
discovered  were  serious  and  disconcerting.  Molten  platinum  is 
not  an  easy  substance  to  work  with,  and  very  small  degrees  of 
impurity  effect  appreciable  changes  in  the  luminous  emission 
from  its  glowing  surface.  The  result  was  that  the  attempt  to 
bring  about  a  uniform  international  candle  was  a  failure. 
France  alone  of  all  the  countries  represented  has  clung  faith- 
fully to  the  bougie  decimale,  and  still  retains  it ;  but  even 
France  has  not  claimed  to  perpetuate  this  decimal  candle 
through  the  instrumentality  of  the  fundamental  standard  violle 
and  its  square  centimeter  of  glowing  freezing  platinum.  She 
has  maintained  the  bougie  decimale  through  the  medium  of  her 
standard  carcel  lamp  burning  42  grams  of  pure  rape-seed  oil 
per  hour.  It  is  claimed  by  carcel-lamp  experts  that  under 
proper  conditions  this  flame  standard  of  light  can  be  relied  upon 
to  be  reproduced  within  about  i  per  cent.  The  normal  carcel 
has  been  accepted  in  France  as  the  lighting  equivalent  of  9.6 
bougne  decimales. 


The  other  countries  represented  in  the  congress  seemed  to 
have  been  so  discouraged  with  the  non-success  of  the  violle 
primary  standard  that  they  gave  up  for  the  time  all  hope  of  ad- 
hering to  an  international  candle,  decimal  or  otherwise.  They 
set  to  work  to  find  a  standard  of  light  that  would  be  repro- 
ducible to  a  satisfactory  degree  of  accuracy.  In  England,  the 
pentane  flame  standard  was  produced,  in  Germany  the  amyl- 
acetate  flame  standard,  and  in  France  the  colza-oil  flame  stand- 
ard, as  already  mentioned.  Each  standard  has  its  advantages  and 
disadvantages.  Experts  trained  exclusively  to  the  use  of  one 
frcquentaly  extol  its  particular  praises  and  sigh  doubtfully  over 
the  precision  of  the  others.  It  is  now  generally  admitted  that 
the  best  of  these  three  flame  standards  is  likely  to  vary  at  dif- 
ferent times  with  one  and  the  same  observer  to  the  extent  of 
I  per  cent,  and  with  diflferent  observers  more.  It  is  also  gen- 
erally agreed  that  suitably  selected  and  aged  incandescent  lamps 
are  much  more  reliable  standards  for  reproducing  a  given  can- 
dle-power than  any  flame  standard  can  be.  Consequently,  any 
one  laboratory  can  maintain  an  assigned  candle-power  once 
established  through  comparison  of  such  secondary  incandescent 
lamp  standards.  It  is  only  necessary  to  re-establish  the  terminal 
voltage  on  the  lamp  with  the  aid  of  an  accurate  voltmeter  and 
the  candle-power  in  a  given  direction  becomes  re-established,  if 
the  lamp  is  not  worked  too  long. 


About  the  year  1893,  the  incandescent  lamps  of  American 
manufacture  became  commercially  standardized  in  terms  of  the 
nominal  British  parliamentary  candles  of  that  date  through 
measurements  at  Charlottenburg,  which  established  a  mean  ratio 
of  one  hefner  amyl-acetate  standard  equal  to  88  per  cent  of  the 
British  parliamentary  candle.  This  ratio  has  since  been  ac- 
cepted both  by  the  American  Institute  of  Electrical  Engineers 
and  by  the  national  Bureau  of  Standards.  In  England,  how- 
ever, the  British  parliamentary  candle  has  been  allowed  to  burn 
out,  and  it  is  now  accepted  as  the  tenth  part  of  the  Vemon- 
Harcourt  lo-candle  pentane  flame  standard.  According  to 
measurements  made  both  at  Kew  and  at  Charlottenburg,  this 
new  concrete  standard  of  the  British  candle  is  nearly  4  per  cent 
feebler  than  the  original  representative  in  spermaceti  as  de- 
termined in  Charlottenburg.  The  gas  photometric  standards  in 
America  are  also  Vernon-Harcourt  pentane  standards,  and  it 
would  seem  that  the  unit  of  candle-power  maintained  in  the  best 
gas 'photometric  laboratories  of  the  United  States  is  a  few  per 
cent  less  than  that  maintained  by  the  electric  lamp  manufactur- 
ers. In  other  words,  an  incandescent  lamp  of  16  mean  hori- 
zontal candle-power  in  the  United  States  is  said  to  correspond 
to  what  the  gas  industry  would  rate  at  16.5  candles,  or  there- 
abouts. 


An  international  congress  on  photometry  met  this  year  in 
Zurich,  as  already  mentioned  in  our  editorial  and  digest  col- 
umns of  the  issue  of  Sept.  21.  This  congress  adopted  a  ratio 
of  one  hefner  equal  to  91.3  per  cent  of  the  new  British  candle 
and  equal  to  93  per  cent  of  the  carcel.  This  means  that  the 
United  States  standard  candle-power  is  a  couple  of  per  cent 
more  than  the  French  bougie  decimale  and  nearly  4  per  cent 
more  than  the  new  English  candle  or  than  the  United  States  gas 
candle  if  the  latter  conforms  to  Vernon-Harcourt  pentane 
standard.  These  discrepancies  would  be  quite  immaterial  if 
incandescent  lamps  were  not  under  comparison,  because  com- 
parison tests  of  flame  standards  or  of  glow-lamps  against  flame 
standards  might  readily  vary  within  those  limits.  Incandescent 
lamps  of  the  same  specific  consumption  can,  however, 
be  calibrated  and  compared  to  less  than  one  per  cent, 
so  that  it  becomes  desirable  to  restore,  if  possible, 
the  international  bougie  decimale.  This  seems  to  be 
about  midway  between  the  British  and  American  candles, 
and  only  a  couple  of  per  cent  of  change  would  have  to  be  made 
by  any  of  the  three  countries,  England,  France  and  .America,  in 
order  to  secure  uniformity.  The  uniformity  could  only  be 
reached  through  international  action,  and  could  only  be  main- 
tained through  the  regular  interchange  of  standard  incandescent 
lamps  between  the  national  laboratories  as  suggested  recently 
in  an  excellent  paper  by  Dr.  Hyde.  Instead  of  having  four 
different  units  of  candle-power  in  the  four  countries  men- 
tioned, this  international  adjustment  would  leave  only  two  out- 
standing, namely  the  hefner  and  the  bougie.  It  would  be  very 
desirable  to  have  only  one  instead  of  two;  but  the  difliculties  in 
the  way  of  a  readjustment  to  that  effect  would  be  much  greater 
and  perhaps  irremovable.  It  would  mean  more  than  5  per  cent 
all  round,  a  distinct  commercial  disturbance,  particularly  for 
Germany,  which  would  be  placed  at  a  disadvantage,  because  a 
21 -hefner  lamp  would  become  reduced  below  20  candles.  On 
the  other  hand,  the  readjustment  to  the  bougie  between  England, 
France  and  America  would  probably  be  too  small  to  b?  com- 
mercially objectionable. 
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Annual  Meeting  Empire  State  Gas  6c  Electric 
Association. 


The  annual  meeting  of  the  Empire  State  Gas  &  Electric 
Association  was  held  on  Oct.  2,  at  the  Edison  Auditorium,  New 
York  City,  Vice-President  Carleton  Macy  in  the  chair,  the 
president,  Mr.  E.  H.  Palmer,  being  absent  from  serious  illness. 
An  interesting  message  was  read  from  him,  however,  dealing 
with  the  work  of  the  association.  The  reports  presented  during 
the  day  by  Mr.  C.  H.  B.  Chapin,  the  secretary,  showed  that  the 
association  had  increased  from  48  members  to  69  at  the  present 
meeting. 

Mr.  H.  H.  Curran,  of  Curran  &  Mead,  presented  a  very  in- 
teresting report  as  to  the  publicity  work  done  for  the  associa- 
tion during  the  year,  and  a  number  of  examples  were  submitted 
of  the  work  done  in  sending  out  articles  to  the  press  as  to  the 
work  of  the  association — municipal  ownership  failures,  electrical 
advances  and  other  cognate  matters.  Quite  an  interesting  dis- 
cussion followed  as  to  this. work  and  its  real  value  to  the 
members. 

Mr.  VV.  W.  Freeman,  of  Brooklyn,  then  presented  the  report 
of  llic  public  utilities  committee  and  its  work  in  watching  the 
action  of  the  new  Public  Service  Commission.  One  of  the  cases 
to  which  the  committee  was  giving  attention  was  that  of  the 
Watertown  Light  &  Power  Company,  which  is  now  appealing 
from  a  decision  of  the  old  commission  limiting  securities  to  a 
point  considerably  below  the  actual  investment  of  the  company. 
The  case  is  expected  to  go  before  the  courts  in  November,  when 
it  will  be  seen  what  they  have  to  say  to  the  power  of  the  com- 
mission to  enforce  such  a  limitation.  Reference  was  also  made 
to  the  order  of  the  former  commission  fixing  15  cents  as  the 
maximum  kw-hour  charge  to  be  made  by  the  Rockland  Light 
&  Power  Company  in  Orangetown.  It  was  shown  that  this 
order  was  a  restraint  of  trade  and  a  suppression  of  the  natural 
law  of  supply  and  demand.  Out  of  112  customers  served  at  a 
loss,  75  would  receive  service  at  a  greater  loss,  and  out  of  26 
served  at  a  profit,  19  must  be  served  at  an  increased  profit  to 
make  good  the  increased  losses.  It  is  hoped  and  believed  that 
under  the  new  commission  such  orders  will  not  be  issued.  The 
case  was  also  referred  to  of  the  Newburgh  Light,  Heat  & 
Power  Company,  where  an  application  for  an  issue  of  $250,000 
preferred  cumulative  8  per  cent  stock  had  been  denied.  Mr. 
Beal,  of  that  company,  explained  that  the  object  had  been  to 
strengthen  the  character  of  the  issue,  making  it  more  attractive 
to  the  stockholders.  The  attitude  taken  appeared  to  be  one 
broadly  of  objection  to  such  a  kind  of  issue  because,  not  in  this 
case,  but  in  others  it  might  settle  on  the  community  a  definite 
future  obligation  which  would  require  the  raising  of  that 
dividend  through  higher  prices  for  gas  and  electricity,  working 
a  hardship  on  the  community.  If  the  cumulative  feature  had 
been  left  out  it  would  have  gone  through.  The  application  will 
be  renewed. 

Mr.  Freeman  referred  also  to  the  situation  at  Saratoga, 
where  Senator  Bracket!,  representing  the  company,  had  raised 
the  contention  that  the  Legislature  had  not  the  right  to  dele- 
gate such  powers  as  fixing  rates  to  these  commissions;  and  if 
this  was  sustained  it  would  do  away  with  the  present  law  and 
the  commissions.  Mr.  Searle  and  others  made  the  point  that 
the  idea  could  not  be  too  strongly  fought  that  companies 
should  be  limited  to  6  or  8,  or  even  10  per  cent  if  they  could 
earn  it  by  good  management  and  give  good  service. 

Mr.  Freeman  emphasized  the  importance  of  setting  aside  a 
certain  sum  for  depreciation  regularly,  as  an  item  of  cost,  and 
paying  dividends  only  out  of  what  was  left  over.  The  Brook- 
lyn Edison  Company  this  year  is  charging  up  a  sum  equal  to 
one-half  of  i  cent  on  each  kw-hour  sold,  as  an  element  of 
replacement  and  depreciation.  It  is  now  replacing  a  feed- 
water  plant,  charged  against  the  account,  and  when  it 
comes  before  the  commission  it  will  be  recognized  that  the 
$350,000  or  $400,000  item  was  an  expense,  and  not  in  any  sense 
part  of  the  profit. 

Mr.  R.  A.  Davidson  presented  a  report  from  the  committee 


on  insurance,  which  said  it  was  not  able  at  the  present  juncture 
to  present  any  scheme  of  mutual  insurance.    The  report  said : 

"In  connection  with  the  handling  of  insurance  for  various 
corporations'  interests,  it  has  been  deemed  desirable  by  the  in- 
surance companies  to  perfect  an  organization  for  the  follow- 
ing purposes : 

"First. — For  inspection  of  properties  in  a  thorough  manner  by 
engineers  competent  to  pass  upon  desirable  improvements. 

"Second. — To  negotiate  with  the  assured  to  secure  the  im- 
provements, and  where  necessary  to  take  actual  oversight  of 
such  improvements. 

"Third. — To  secure  uniform  rules  and  submit  definite  assur- 
ances of  rate  for  the  improvement  affected. 

"Fourth. — To  bring  about  closer  relations  between  the  organi- 
zations representing  the  assured  and  the  insurance  companies, 
and  to  co-operate  with  such  organizations  in  the  development 
of  standards  for  construction  and  elimination  of  fire  hazards 
which  will  be  satisfactory  to  all  interests. 

"Fifth. — To  secure  uniform  rulings  on  forms,  and  to  assist 
the  assured  in  placing  their  accounts  in  desirable  companies 
not  crippled  by  conflagration  losses  or  affected  by  wilful  vio- 
lations of  state  laws  or  doubtful  foreign  ownership. 

"Sixth. — The  magnitude  of  the  entire  subject,  and  its  grow- 
ing importance  renders  immediate  action  and  careful  considera- 
tion of  the  entire  subject  necessary  by  organizations  as  vitally 
interested  as  are  electric  and  gas  lighting  combinations. 

"Seventh. — Detailed  advice  on  all  improvements  and  new 
construction  should  be  furnished  these  interests  without  the 
same  ownership  having  to  consult  through  a  dozen  different 
channels ;  in  other  words,  it  is  earnestly  recommended  that 
some  one  source  of  information  be  supplied  them  through 
which  they  can  discuss  the  various  items  suggested  above." 

Mr.  Davidson  added:  "We  have  also  received  propositions 
from  insurance  brokers  looking  toward  a  uniform  inspection 
and  rerating  of  risks.  We  believe  that  without  doubt  some 
general  scheme  for  placing  insurance  through  a  central  source 
can  be  worked  out  which  will  greatly  benefit  the  members  of 
this  association,  and  looking  toward  that  end,  we  ask  that  this 
committee  be  continued  and  permission  be  given  to  obtain  from 
the  members  of  the  association  the  necessary  confidential  infor- 
mation to  enable  us  to  work  out  the  details  properly." 

Mr.  Cole  criticized  the  chaotic  conditions  among  the  com- 
panies themselves  in  that  they  are  sending  out  independent  in- 
spectors, often  incompetent,  in  addition  to  the  regular  state 
inspectors ;  and  instances  were  cited  at  Elmira  and  elsewhere 
of  such  work. 

The  presentation  of  the  treasurer's  report  brought  up  a  dis- 
cussion as  to  the  value  and  heavy  cost  of  the  publicity  work, 
on  which  $4,500  was  expended.  The  other  work  of  the  asso- 
ciation took  about  $1,700.  It  was  pointed  out  that  unjust  pub- 
licity had  cost  members  very  large  sums  of  money,  and  it  was 
argued  that  good  publicity  checked  all  that.  Mr.  T.  C.  Martin 
pointed  to  the  extraordinary  subsidence  of  the  municipal  owner- 
ship agitation  as  one  proof  that  the  publicity  work  had  had  de- 
sired effect.     Mr.  W.  H.  Gardiner  confirmed  this. 

The  afternoon  session  was  mainly  devoted  to  papers  and 
written  reports,  among  them  one  by  Mr.  A.  EL  Forstall  on  "Gas 
Standards."  Mr.  L.  C.  Palmer  presented  a  paper  on  the  meth- 
ods that  public  utility  corporations  should  advocate  as  a  basis 
for  taxation.     He  said: 

".\t  present  we  are  taxed  by  the  state  on  our  gross  earn- 
ings, one-half  of  i  per  cent.  This  is  purely  a  state  tax.  If 
this  plan  of  assessment  is  fair,  equitable  and  desirable  for  the 
state  to  base  its  claims  for  its  share  of  our  tax,  why  should  it 
not  be  equally  fair,  equitable  and  desirable  as  a  basis  on  which 
to  assess  general  utility  corporations  in  the  municipalities  and 
counties?  In  addition  to  this  we  are  again  taxed  by  our  city, 
school  and  county,  and  the  valuation  for  these  latter  taxes  is 
fixed  by  the  tax  commissioners  regardless  of  the  rate  of  taxa- 
tion. In  some  cities  the  rate  closely  approximates  3  per  cent, 
and  utility  companies  are  compelled  to  pay  this  rate  upon 
whatever  valuation  the  tax  commission  places  upon  the  fran- 
chises and  tangible  property  in  the  streets  and  alleys,  besides 
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paying  their  regular  real  estate  tax  upon  their  plants  proper, 
making  the  load  very  burdensome  to  carry.  There  is  no  ques- 
tion about  the  constitutionality  of  the  state  right  to  tax  special 
franchises,  which  include  the  main  and  wire  systems  of  gas  and 
electric  companies,  that  are  in  the  streets,  alleys  or  public 
places,  but  there  should  be  some  unit  of  value  as  a  basis.  At 
present  there  is  none.  If  in  the  city  above  quoted  as  having 
the  $40,000  assessed  valuation,  its  property  was  in  just  propor- 
tion to  that  in  the  city  that  was  assessed  at  $140,000,  it  would 
be  all  right,  but  such  is  not  the  case — and  here  comes  in  the 
trouble,  for  the  franchise  valuation  in  the  city  of  the  $40,000 
assessed  valuation  is  much  more  valuable  than  in  the  one  whose 
assessed  valuation  is  $140,000.  In  the  writer's  opinion,  if  we 
could  pay  our  taxes  upon  our  gross  earnings,  then  each  com- 
pany would  stand  its  just  proportion  of  the  taxes.  The  com- 
pany selling  $100,000  worth  of  its  product  would  then  pay 
taxes  upon  that  basis,  and  another,  selling  only  one-half  as 
much  of  its  commodity,  would  be  taxed  only  one-half  as  much; 
while  under  our  present  system  of  assessments  the  earnings  of 
a  company  make  but  little  difference  in  the  amount  it  is  com- 
pelled to  pay  in  taxes,  as  some  very  valuable  properties  are 
assessed  much  less  than  others  not  nearly  so  valuable.  A 
property's  value  is  its  earning  capacity,  or  what  it  can  be  made 
to  earn,  hence  it  should  be  taxed  upon  what  it  actually  does 
earn  and  not  upon  what  a  few  disinterested  commissioners  may 
think  it  advisable  to  place  upon  it,  whether  it  can  aflford  the 
amount  or  not,  These  commissioners  do  not  know  the  cir- 
cumstances under  which  each  plant  is  laboring,  but  they  can 
know  how  much  our  earnings  are,  and  if  I  earn  $100,000  per 
year,  I  should  pay  taxes  upon  that  amount,  and  my  neighbor 
earning  $50,000  should  pay  taxes  upon  that  amount  only,  then 
we  would  have  a  uniform  taxation,  and  each  general  utility 
corporation  would  bear  its  just  proportion  of  the  public  ex- 
penses." 

Mr.  Gardiner  discussed  this  briefly  as  a  member  of  the  pub- 
lic policy  committee  of  the  National  Electric  Light  Association, 
which  combated  the  belief  that  a  special  tax  should  be  paid 
for  the  use  of  the  streets,  as  unfair  to  the  consumer  of  service 
as  against  the  non-consumer.  "The  use  of  the  streets  is  prac- 
tically free  to  every  one.  The  modern  gas  or  electric  company 
transports  energy  equivalent  to  thousands  of  tons  of  coal  over 
or  under  the  public  streets  without  wear  and  tear  on  these 
streets,  without  maintenance  expense  to  the  city,  without  inter- 
ference with  other  traffic,  without  noise  and  nuisance  to  the 
public  living  along  the  streets,  and  with  less  detrimental  in- 
cumbrance to  the  streets  than  could  be  done  in  any  other  way. 
If  anybody  is  entitled  to  special  consideration  and  advantage 
it  seems  to  us  that  the  user  of  this  service  should  receive  some 
advantage  over  the  user  of  other  forms  of  energy  which  re- 
quire transportation  in  a  manner  that  encumbers  the  public 
thoroughfares  and  subjects  other  people  to  interference,  noise 
and  nuisance,  and  also  subjects  the  streets  to  unnecessary 
and  expensive  wear. 

"In  street  railway  service  the  same  thing  is  true,  but  in  a 
lesser  degree.  The  taxes  imposed  upon  quasi-public  corpora- 
tions are  simply  shifted  to  their  consumers,  as  the  company's 
ability  to  lessen  the  cost  of  its  service  is  lessened  to  that  extent, 
and  in  the  case  of  street  railway  service  it  means  that  the 
users  of  the  cars  are  paying  more  than  their  fair  proportion 
for  the  maintenance  of  the  public  highways.  If  the  public  cars 
hold  on  an  average  30  people,  it  means  less  interference  with 
traffic  than  would  30  individual  conveyances. 

"We  believe  that  the  theory  of  franchise  taxation  is  in  error, 
is  against  the  interests  of  public  policy,  imposes  burdens  where 
they  do  not  belong,  and  in  the  street  railway  business  imposes 
burdens  on  the  poorer  class  of  people,  whom,  as  a  rule,  the  pub- 
lic wishes  to  protect  and  favor  in  all  other  methods  of  taxation." 

It  was  voted,  after  further  discussion,  that  the  chair  appoint 
a  standing  committee  of  three  on  taxation,  and  to  investigate 
the  subject  of  the  taxation  of  franchises. 

Mr,  R.  M.  Scarle  presented  the  report  of  the  meter  commit- 
tee detailing  the  work  done  to  secure  data  as  to  meters  used  by 
companies  and  the  nature  of  testing.  The  committee  approved 
the  following  recommendations: 


1.  That  it  be  recommended  to  the  commission  the  accept- 
ance of  certain  or  all  types  of  meters,  and  all  new  types  to  be 
submitted  to  the  commission. 

2.  That  it  be  recommended  to  the  commission  that  they  con- 
tinue to  deal  with  the  inspection  of  individual  meters  as  they 
now  do  until  a  practical  manner  of  carrying  out  the  feature  of 
the  law  can  be  evolved. 

3.  That  the  commission  be  requested  to  fix  on  as  small  a 
charge  as  possible  for  the  services  of  their  representative  to 
supervise  the  test  of  all  meters  complained  of  by  consumers  on 
consumers'  premises. 

4.  That  the  following  section  of  the  law  be  printed  at  the 
top  or  on  the  back  of  each  billhead,  together  with  the  resolution 
of  the  coinmission  fixing  the  charge  for  the  services  of  the  com- 
mission's representative,  and  an  example  of  the  blank  bill- 
head and  the  manner  of  charging  for  services  be  submitted  to 
the  commission  for  their  information  and  approval : 

"If  any  consumer  to  whom  a  meter  has  been  furnished  shall 
request  the  commission  in  writing  to  inspect  such  meter,  the 
commission  shall  have  the  same  inspected  and  tested;  if  the 
same  on  being  so  tested  shall  be  found  to  be  4  per  cent  if  an 
electric  meter,  or  2  per  cent  if  a  gas  meter,  defective  or  incor- 
rect to  the  prejudice  of  the  consumer,  the  inspector  shall  order 
the  gas  or  electrical  corporation  forthwith  to  remove  the  same 
and  to  place  instead  thereof  a  correct  meter,  and  the  expense 
of  such  inspection  and  test  shall  be  borne  by  the  consumer.  A 
uniform  reasonable  charge  shall  be  fixed  by  the  commission 
for  this  service." 

5.  It  is  suggested  that  companies  send  to  the  commission  a 
statement  once  a  month  of  tests  on  complaint  of  meters. 

6.  That  a  sub-committee  of  three  report  to  the  general  com- 
mittee at  its  next  meeting  upon  a  feasible  method  of  supervis- 
ing company's  standards  and  tests  of  consumers'  meters ;  the 
committee  to  consist  of  the  chairman  and  such  others  as  he  may 
select  to  be  associated  with  him. 

7.  It  is  suggested  that  a  sub-committee  be  appointed  to  an- 
swer the  only  question  asked  by  the  commission  at  the  meet- 
ing on  Aug.  29,  1907,  and  which  was  not  completely  answered  at 
that  time,  that  is :  "The  number,  the  causes,  the  kinds,  the 
number  discovered  on  complaint  as  well  as  discovered  by  com- 
pany, of  meters  running  fast."  The  committee  to  consist  of 
Mr.  Arthur  Williams,  of  Yonkers,  chairman ;  Mr.  R.  M.  Searle, 
of  Rochester,  and  Mr.  C.  W.  Cunningham,  of  Elmira,  and  that 
this  sub-committee  report  at  the  next  meeting  of  the  general 
committee. 

Mr.  W.  W.  Cole  presented  a  brief  paper  on  the  agitation  for 
underground  distribution  in  place  of  overhead,  an  abstract  of 
which  will  be  printed  in  a  subsequent  issue.  Mr.  E.  L.  Elliott  then 
read  an  excellent  paper  on  "Buying  and  Selling  Illumination," 
in  which  he  advocated  the  utility  of  illuminating  engineering. 
The  discussion  in  the  paper  was  directed  chiefly  to  street  light- 
ing. An  abstract  of  Mr.  Elliott's  paper  will  be  printed  in  a 
later  issue. 

The  next  paper  on  the  programme,  "Municipal  Ownership  in 
New  York  State,"  was  read  by  Mr.  Glenn  Marston,  and  was 
a  very  forceful  treatment  of  the  subject,  advocating  vigilance 
and  activity  against  the  movement. 

Messrs.  T.  R.  Beal,  L.  C.  Palmer  and  S.  C.  Bradley,  Jr.,  were 
appointed  a  standing  committee.  The  following  officers  were 
then  elected  unanimously:  Mr.  S.  C.  Bradley,  Jr.,  president; 
Mr.  P.  J.  Gliddcn,  vice-president;  Mr.  T.  C.  Horton,  treasurer. 
There  were  added  to  the  executive  committee  Messrs.  .X.  Wil- 
liams, W.  T.  Morris  and  R.  M.  Searle. 


Manufacture  of  Metallic  and   Other   High- 
EtHciency  Filament  Lamps. 

Two  patents  have  recently  been  issued  in  Great  Britain  to  the 
British  Thomson-Houston  Company,  the  representative  in  Great 
Britain  of  the  General  Electric  Company,  on  the  manufacture  of 
metallic  and  other  high-efficiency  filament  incandescent  lamps. 
The  more  general  patent  states  that  the  process  described  is 
applicable  to  a  great  variety  of  refractory  metals  .ind  lu.ilcrials, 
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sucli  as  tungsten,  molybdenum,  boron,  zirconium,  titanium  and 
compounds  or  alloys  of  any  of  these,  or  of  other  materials  of 
the  same  general  refractory  nature.  These  materials  are  im- 
pregnated with  less  refractory  metals  or  alloys,  such  as  copper, 
cadmium,  gold,  silver,  mercury,  bismuth,  tin,  and  various  other 
of  the  well-known  metals  having  vaporizing  compounds  ap- 
proximating to  these,  and  the  alloys  of  these  metals  may  also 
be  used.  In  general,  the  less  refractory  metals  are  introduced 
in  the  pores  of  the  refractory  material  and  serve  to  give  the 
body  ductility  and  strength,  and  in  some  cases  to  increase  its 
electrical  conductivity.  The  ductile  or  alloy  melting  metal  is 
retained  in  this  condition  until  the  body  has  been  worked  or 
formed  into  the  desired  shape,  and  it  is  then  driven  out  by  heat 
treatment,  leaving  behind  a  refractory  wire  rod  or  filament. 

The  specification  then  proceeds  to  describe  the  process  which 
involves  the  use  of  an  electric  furnace  for  effecting  the  impreg- 
nating process.  A  rod  of  pure  tungsten  pressed  into  shape 
under  heavy  pressure  passes  through  an  airtight  joint  into  a 
chamber  at  the  bottom  of  which  is  placed  a  quantity  of  the  duc- 
tile metal  amalgam  or  alloy  with  which  the  tungsten  is  to  be 
impregnated.  In  utilizing  the  apparatus  the  air  is  first  ex- 
hausted from  the  chamber  and  then  the  tungsten  rod  lowered 
until  its  end  makes  contact  with  the  liquid  metal,  after  which 
it  is  elevated  and  an  arc  established  between  the  rod  and  the 
vaporizing  metal  at  the  bottom  of  the  tube.  Excluded  air  and 
other  gases  given  off  during  the  process  are  then  exhausted 
from  the  chamber  so  that  after  some  minutes  of  operation  the 
tungsten  rod  is  in  a  clean  and  porous  condition,  and  then  the 
rod  is  suddenly  lowered  into  the  liquid  metal,  which  percolates 
through  the  pores  and  completely  fills  up  all  the  minute  spaces 
in  the  rod.  The  impregnated  rod  is  then  withdrawn  from  the 
liquid  and,  after  cooling,  is  smooth  and  strong  and  has  a  fine, 
even  fracture  and  can  readily  be  polished.  Tungsten  impreg- 
nated with  silver  or  cadmium  is  white;  while  tungsten  and  the 
other  refractory  metals  become  yellow  or  salmon-colored  when 
impregnated  with  copper.  The  impregnated  rod  may  then  be 
subjected,  without  further  treatment,  to  the  consolidating  action 
of  a  high  current,  and  if  the  current  is  properly  applied,  the  re- 
sultant rod  is  much  stronger  and  better  suited  for  use  as  glow- 
ers than  the  original  pressed  or  untreated  material.  Moreover, 
the  impregnated  rod  may  be  rolled,  drawn  or  extruded,  much 
like  pure  metals  of  pure  ductility,  and  can  be  converted  into  fila- 
ments of  essentially  the  size  now  used  in  incandescent  lamps. 
In  the  latter  case,  the  filament  is  treated  with  electric  current,  as 
in  the  case  of  the  rod. 

The  claims  of  the  patertt  are  on  the  process  of  impregnating 
the  mqterial,  of  forming  it  into  a  body  of  a  required  shape,  and 
subsequently  passing  an  electric  current  through  the  body  to 
eliminate  the  fusible  components. 

The  second  patent  relates  to  a  method  of  producing  pure 
boron,  suitable  for  the  production  of  rods  for  lamps  and  fur- 
naces, which  consists  in  heating  a  boron  compound,  such  as 
nitride,  in  an  inert  environment  to  a  temperature  sufficient  to 
decompose  the  compound  and  yield  pure  boron.  In  the  process 
the  apparatus  described  in  the  first-mentioned  patent  is  in  part 
utilized.  The  claims  relate  to  the  production  of  conductive 
boron  by  the  decomposition  of  a  boron  compound,  such  as 
nitride,  by  heating  to  a  temperature  of  about  15  degs.  C.  in  a 
vacuum  furnace. 


The  Street   Railway   Convention   at   Atlantic 

City. 
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will  be  in  session  at  the  St.  Charles.  During  the  week  there 
will  as  usual  be  various  entertainments,  but  it  is  understood 
that  owing  to  the  local  conditions  pertaining  at  a  seaside  resort 
at  this  season  of  the  year,  the  banquet  will  be  omitted.  A  very 
large  attendance  is  expected,  and  the  hotel  reservations  have 
been  extremely  heavy.  Secretary  Swenson  announces  the  fol- 
lowing programmes  for  the  various  societies : 

AMERICAN     STREET    AND    INTERUBBAN     RAILWAY     ASSOCIATION. 

Wednesday,  Oct.  16,  1907 — 9:30  a.  m.  to  i  p.  m.;  convention 
called  to  order;  address  of  welcome,  president's  address,  re- 
port of  executive  committee,  report  of  secretary  and  treasurer, 
addresses  by  presidents  of  affiliated  and  allied  associations, 
announcements,  new  business.  Reports  of  committees;  (a) 
membership,  (b)  compensation  for  carrying  mail,  (c)  subjects, 
(d)  car  wiring,  (e)  standardization  of  equipment  Paper — 
"The  Technically  Trained  Man  and  the  Electric  Railway  Pro- 
fession," by  Prof.  H.  H.  Norris,  Cornell  University,  Ithaca, 
N.  Y. ;  paper — "The  National  Fire  Protection  Association  and 
Its  Work  in  the  Street  and  Interurban  Railway  Field,"  by  Ralph 
Sweetland,  Boston,  Mass. ;  paper — "The  influence  of  the  Design 
of  Railway  Structures  on  Economy  of  Operation,"  by  H.  J. 
Campion  and  William  McClellan,  consulting  engineers.  New 
York,  N.  Y. 

Thursday,  Oct.  17,  1907 — 9:30  a.  m.  to  I  p.  m.  Appointment 
of  nominating  committee;  reports  of  committees:  promotion  of 
traffic,  rules,  heavy  electric  traction.  Paper — "Light  Freight 
Handling  by  Electric  Lines,"  by  P.  P.  Crafts,  general  manager 
Iowa  &  Illinois  Railway  Company,  Clinton,  Iowa ;  paper — 
"Freight  Service  on  Electric  Railroads,"  by  H.  H.  Polk,  presi- 
dent Interurban  Railway  Company,  Des  Moines,  la. ;  paper — 
"A  Department  of  Publicity,"  by  J.  Harvey  White,  advertising 
manager  Boston  Elevated  Railway  Company,  Boston,  Mass. ; 
paper — "Advertising  from  the  Street  Railway  Standpoint,"  by 
A.  W.  Warnock,  general  passenger  agent.  Twin  City  Rapid 
Transit  Company,  Minneapolis,  Minn. ;  paper — "The  Problems 
of  a  Small  Road,"  by  H.  S.  Cooper,  Manager  Galveston 
Electric  Company,  Galveston,  Tex. ;  paper — "The  Use  of 
T-Rails  in  Cities,"  by  C.  Gordon  Reel,  Vice-President  Kingston 
Consolidated   Railway   Company,   Kingston,   N.    Y. 

Friday,  Oct.  18,  1907 — 9:30  a.  m.  to  i  p.  m.  Reports  of 
committees:  (a)  insurance,  (b)  rules  for  the  construction  of 
modern  car  houses,  (c)  municipal  ownership,  (d)  public  rela- 
tions; paper — "Public  Policies  of  the  Past  and  Future,"  by  C. 
Loomis  Allen,  Vice-President  Utica  &  Mohawk  Valley  Railway 
Company,  Utica,  N.  Y. ;  paper — "Interurban  Railway  Fares," 
by  Theodore  Stebbins,  J.  G.  White  &  Company,  New  York, 
N.  Y. ;  discussion — "Reduced  Fare  .Agitation ;"  discussion — 
"Depreciation  from  the  Financial  and  Managerial  Standpoints;" 
report  of  nominating  committee  and  election  of  officers.  During 
this  session,  also,  Mr.  W.  J.  Clark,  of  the  General  Electric 
Company  is  to  present  a  paper  on  "Municipal  Ownership  in 
Great   Britain  and  the  United  States." 

AMERICAN      STREET      AND      INTERURBAN      RAILWAY      ACCOUNTANTS' 
ASSOCIATIO.V. 

Tuesday,  Oct.  15,  1907 — 10  a.  m.  to  i  :30  p.  m.  Convention 
called  to  order ;  address — John  I.  Beggs,  president  American 
Street  &  Interurban  Railway  Association;  annual  address  of 
president,  annual  report  of  e-xecutive  committee,  annual  report 
of  secretary-treasurer;  paper — "Park  .\ccounting."  by  Frank 
J.  Pryor,  Jr.,  comptroller  the  .\merican  Railways  Company, 
Philadelphia,  Pa.;  question  box,  edited  by  Frank  R.  Henry, 
auditor.  United  Railways  Company  of  St.  Louis,  St.  Louis.  Mo. ; 
appointment  of  convention  committees :  new  business.  Two 
p.  m.  to  5  p.  m.,  luncheon  and  social  afternoon. 

Wednesday,  Oct.  16,  1907 — 9:30  a.  m.  to  i  p.  m. :  joint 
meeting  with  ".American"  association  (on  Steel  Pier) ; 
3  p.  m.  to  6  p.  m. ;  paper  —  "Mechanical  Devices  for 
Office  Use,"  by  F.  E.  Smith,  auditor  Chicago  Union 
Traction  Company,  Chicago,  111. ;  report  of  committee  on 
"Standard  Classification  of  .Accounts  and  Form  of  Report;" 
report  of  committee  on  "International  Standard  Form  of 
Report." 
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Thursday,  Oct  17,  1907 — 10  a.  m.  to  2  p.  m. ;  paper— "Where 
Maintenance  Ends  and  Depredation  Begins,"  by  J.  H.  Neal, 
auditor  of  disbursements,  Boston  Elevated  Railway  Company, 
Boston,  Mass.;  reports  of  convention  committees;  election  of 
officers ;  installation  of  officers. 

AMERICAN       STREET       AND       INTERUREAN       RAILWAY       ENGINEERING 
ASSOCIATION. 

Monday,  Oct  14,  1907—9:30  a.  m.  to  12:30  p.  m.,  registration 
at  Steel  Pier;  2  p.  m.  to  5  p.  m.,  convention  called -to  order; 
address — John  I.  Beggs,  president  American  Street  &  Inter- 
urban  Railway  Association ;  reading  of  the  minutes  of  last 
meeting;  address  of  the  president;  annual  report  of  the  execu- 
tive committee;  annual  report  of  the  secretary-treasurer;  ap- 
pointment of  convention  committees ;  reports  of  special  commit- 
tees ;  report  of  committee  on  "Control  Apparatus ;"  report  of 
committee  on  "Maintenance  and  Inspection  of  Electrical 
Equipment." 

Tuesday,  Oct  15,  1907 — 9:30  a.  m.  to  12:30  p.  m. ;  report  of 
committee  on  "Way  Matters ;"  paper — "Care  of  Electric  Rail- 
way Tracks,"  by  George  L.  Wilson,  Engineer  Twin  City  Rapid 
Transit  Company,  Minneapolis,  Minn. ;  paper — "Rails  and  Joints 
as  Affected  by  Traffic  in  New  York  City,"  by  W.  Boardman 
Reed,  engineer,  New  York  City;  report  of  way  committee  on 
"Rails  Corrugation  Investigation;"  report  of  committee  on 
"Concrete  Tie  Investigation;"  report  of  sub-committee  on 
"Rail  and  Rail   Matters." 

Tuesday,  Oct  15,  1907 — 2  p.  m.  to  5  p.  m. ;  report  of  "Com- 
mittee on  Standardization ;"  report  of  committee  on  "Open  vs. 
Qosed  Terminals  for  Car  Storage ;"  report  of  committee  on 
"Operating  and  Storage  Car  House  Designs ;"  question  box. 

Wednesday,  Oct  16,  1907 — 9:30  a.  m.  to  i  p.  m. ;  joint  meeting 
of   American  Association  and  Allied  Associations. 

Paper — "Gas  Engines,"  by  Paul  Winsor,  chief  engineer 
motive  power  and  rolling  stock,  Boston  Elevated  Railway  Com- 
pany, Boston,  Mass. ;  paper — "Gas  Engine  Operation,"  by  W. 
W.  Cole,  general  manager  Elmira  Water,  Light  &  Railway 
Company,  Elmira,  N.  Y. ;  paper — "Steam  Turbines,"  by  St 
John  Chilton,  engineer,  Allis-Chalmers  Company,  Milwaukee, 
Wis. ;  paper — "Steam  Turbines,"  by  August  H.  Kreusi,  engineer, 
General  Electric  Company,  Schenectady,  N.  Y. ;  paper — "Recent 
Developments  in  Steam  Turbine  Power  Station  Work,"  by  J.  R. 
Bibbins,  engineer,  Westinghouse  Machine  Company,  East  Pitts- 
burg,  Pa. ;  general  business ;  election  of  officers. 

The  claim  agents'  association  will  have  its  meetings  on 
Monday,  Tuesday  and  Wednesday. 


Test  of  a  7500-kw  Steam  Turbine. 

An  eight-hour  economy  test  was  made  Sept  l  by  the  New 
York  Edison  Company,  through  its  chief  engineer,  Mr.  J.  P. 
Sparrow,  of  a  7Soo-kw  Westinghouse-Parsons  steam  turbine  in 
Waterside  Station  No.  2.  While  rated  at  7500  kilowatts,  the 
turbine  has  a  maximum  output  of  11,250  kilowatts.  Under 
175  lbs.  of  steam  pressure,  28  ins.  vacuum,  and  100  deg.  super- 
heat, the  turbine  unit  was  guaranteed  to  have  a  minimum  steam 
consumption  of  15.9  lbs.  per  kw-hour  at  the  generator  terminals, 
with  a  normal  speed  of  750  r.  p.  m.  The  electrical  efficiency  of 
the  generator  was  guaranteed  to  be  97.8  per  cent,  exclusive  of 
friction  and  windage  at  the  test  load.  The  results  of  the  tests 
showed  a  consumption  about  7.5  per  cent  less  than  the  guarantee. 

During  the  tests  the  turbine  carried  practically  70  per  cent  of 
the  25-cycle  load  of  the  station.  The  load  on  the  turbine  was 
maintained  as  constant  as  possible  by  remote  control  of  the  tur- 
bine governor  by  the  switchboard  operator,  the  maximum  varia- 
tion of  the  load  being  held  within  4  per  cent  above  and  below 
mean,  except  during  the  last  hour,  when  the  load  decreased 
somewhat  Previous  to  the  test,  the  turbine  unit  had  been  run- 
ning on  a  load  of  7000  kilowatts,  which  was  increased  to  the 
test  load  10  minutes  before  the  start. 

The  electrical  load  was  measured  by  the  two-wattmeter 
method,  using  instruments  of  the  standard  laboratory  type, 
which    were   calibrated   at   the    New   York   Electrical    Testing 


Laboratories  immediately  before  and  after  the  tests.  The  power- 
factor  was  maintained  substantially  at  unity,  and  the  electrical 
readings  were  taken  at  one  minute  intervals.  All  water  of  con- 
densation was  weighed  at  intervals  of  five  minutes.  The  cir- 
culating pump  drew  salt  water  taken  from  the  East  River,  and 
condenser  leakage  was  determined  entirely  by  chemical  analysis, 
employing  the  silver  nitrate  test  with  a  suitable  color  indi- 
cator. This  method  is  stated  to  have  proved  extremely  sensi- 
tive, and  had  the  advantage  of  making  it  possible  to  discover 
any  change  in  the  rate  of  condenser  leakage  taking  place  during 
the  tests,  whereas  the  method  of  weighing  the  leakage  accumu- 
lated during  a  definite  period,  when  the  condenser  is  idle  and 
under  full  load,  provides  only  an  average  result  during  the 
period.  The  water  level  in  the  hot  well  was  maintained  at  a 
practically  constant  point.  Steam  pressures  and  temperatures 
were  determined  close  to  the  turbine  throttle  and  the  degree  of 
superheat  was  obtained  in  the  usual  manner. 

The  following  data  represent  the  results  of  the  tests,  calcu- 
lated for  instrumental  errors  only: 

Duration  of  test 9:30  a.  m.  to  5:30  p.  m. 

Average  steam  pressure  at  throttle,  lbs.  per  sq.  in.  gauge  177.5 

Average  superheat  at  throttle,   degrees  F 95-74 

Average   vacuum    (referred   to   30    ins.     barom.),     ins. 

mercury  27.31 

Average  load  on  generator,  kilowatts 9830.48 

Average  steam  consumption,  as  tested,  lbs.  per  kw-hour.     15.15 

Owing  to  the  departure  during  the  test  from  specific  operat- 
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CONSUMPTION    TEST    OF    STEAM    TURBINE. 

ing  conditions  upon  which  guarantees  were  based,  it  was  neces- 
sary to  correct  the  observed  results  by  the  following  amounts : 

Pressure  (2.5  lbs.  high)  correction, 0.25  per  cent;  vacuum  (0.69 
in.  low)  correction,  1.84  per  cent;  superheat  (4.25  deg.  low) 
correction,  .29  per  cent  These  corrections  when  applied  to  the 
observed  steam  consumption  given  above  gave  the  following 
results,  representing  contract  conditions : 

Average  corrected  water  rate  during  eight-hour  tests,  14.85 
lbs.  per  kw-hour.  The  guaranteed  water  rate  was  15.9  lbs.  per 
kw-hour. 

The  accompanying  chart  represents  the  results  segregated 
into  hourly  periods.  It  will  be  noted  that  the  load  was  con- 
siderably lower  during  the  first  and  last  hour  than  during  the 
main  part  of  the  test.  Neglecting  these  two  hours  and  con- 
sidering only  the  six  hours'  period  from  10:30  a.  m.  to  4:30 
p.  m.,  the  results  are  as  follows: 

Average  corrected  water  rate,  14.8  lbs.  per  kw-hour. 

Equivalent  water  rate,  10.65  'bs-  per  brake  hp-hour. 

Equivalent  water  rate,  9.8  lbs.  per  indicated  hp-hour. 

The  two  latter  quantities  are  determined  by  applying  con- 
version factors  for  generator  efficiency  and  for  internal  losses. 

Compared  with  the  results  previously  obtained  from  tests  of 
machines  of  similar  design  installed  in  the  Manhattan  Station 
of  the  Interborough  Rapid  Transit  Company.  New  York,  and 
the  Long  Island  City  Station  of  the  Pennsylvania  Railroad,  at 
the  same  loads  and  with  equivalent  operating  conditions,  the 
several  performances  are  almost  identical. 
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CURRENT   NEWS  AND  NOTES. 

AMERICAN  ELECTROCHEMICAL— The  American  Elec- 
trochemical Society  will  hold  its  meeting  in  New  York  City 
Oct.  17  to  19,  as  already  announced,  full  details  of  the  pro- 
gramme having  been  given  in  these  pages  last  week. 

OHIO  TELEPHONE  INDEPENDENTS.— Ihe  executive 
committee  of  the  Ohio  Independent  Telephone  Association,  at  a 
meeting  a  few  days  ago,  decided  upon  the  following  places  and 
dates  for  the  district  meetings:  District  No.  i,  Cleveland, 
Nov.  8;  No.  2,  Canton,  Nov.  19;  No.  3,  Zanesville,  Nov.  20; 
No.  4,  Newark,  Nov.  21;  No.  s,  Washington  C.  H.,  Nov.  22; 
No.  6,  Toledo,  Dec.  3;  No.  7,  Lima,  Dec.  4;  No.  8,  Dayton,  Dec. 
S;  No.  9,  Hamilton,  Dec.  6.  District  officers  will  be  chosen  at 
these  meetings  and  delegates  elected  to  attend  the  meeting  of 
the  International  Independent  Telephone  Association.  While 
it  was  announced  some  days  previous  to  this  meeting  that  the 
proposed  negotiations  between  the  Bell  and  the  Independent 
people  relative  to  Bell  competing  exchanges  would  be  taken 
up,  nothing  furthur  than  a  discussion  of  the  subject  took  place. 
It  is  said  that  the  question  will  be  taken  up  at  some  future 
meeting  of  the  committee. 


A  SWINDLER  ABROAD.— li  has  been  brought  to  our  at- 
tention that  a  man  who  some  time  ago  defrauded  a  number 
of  members  of  the  electrical  and  mechanical  industries  in  this 
country  has  recommenced  operations,  and  we  therefore  deem  it 
advisable  to  republish  his  description  and  warn  our  readers 
against  him.  He  is  a  very  plausible  Englishman,  about  30  years 
of  age,  5  ft.  7  or  8  ins.  in  height,  of  slight  build,  light  com- 
plexion, has  crooked  teeth,  and  generally  represents  himself 
as  the  son  of  some  large  manufacturer  or  other  important 
man  in  England.  He  is  very  well  informed  as  to  the  names  of 
products  and  manufacturers  on  both  sides  of  the  Atlantic, 
and  as  a  rule,  after  gaining  the  confidence  of  the  man  upon 
whom  he  calls,  tells  a  story  about  having  been  robbed  and 
asks  for  a  loan  to  tide  him  over  until  he  can  get  money  from 
his  father,  to  whom  he  has  cabled.  There  are  any  number  of 
concerns  in  the  country  which  have  been  victimized  by  this 
plausible  swindler. 


LONG  DISTANCE  WIRELESS.— A  despatch  from  Sydney, 
N.  S.,  dated  Oct.  7,  states  that  while  Marconi  experts  there 
were  testing  new  receiving  cones  at  the  top  of  the  tower  at 
Morien  station  an  operator  in  the  room  below  picked  up  the 
wireless  station  at  Manila  in  the  South  Pacific.  A  message 
was  received  saying  that  the  American  cruiser  Philadelphia  had 
arrived  at  that  point  all  safe.  The  Marconi  people  account 
for  the  strange  happening  on  the  theory  that  the  cone  at 
Morien  must  have  been  in  perfect  tune  with  that  at  Manila. 
The  authorities  at  Washington  state  that  the  old  cruiser  Phila- 
delphia is  at  the  Bremerton  Navy  Yard,  near  Seattle,  and  has 
been  out  of  commission  for  several  years.  They  scout  the 
theory  that  a  message  could  be  sent  from  Manila  or  Bremerton 
to  Sydney.  Mr.  John  Bottomley,  secretary  of  the  Marconi 
Wireless  Telegraph  Company  of  .\merica,  said  that  he  didn't 
put  any  faith  in  the  story.  In  the  first  place,  he  never  heard 
of  a  Marconi  wireless  station  at  Morien.  The  Marconi  station 
in  Nova  Scotia  is  at  Cape  Breton,  some  distance  away,  lie  also 
said  that  there  is  no  Marconi  wireless  plant  at  Manila. 


WIRELESS  TELEPHONY.— A  Norfolk,  Va.,  despatch 
states  that  wireless  telephone  communication  was  had  on  Oct. 
5  by  Mr.  De Forest  between  the  battleship  Virginia,  at  the  Nor- 
folk Navy  Yard,  and  the  office  in  Norfolk,  a  distance  of  two 
miles,  .\ccording  to  advices  from  Boston,  the  battleship  Con- 
ncclicut  has  also  been  equipped  with  wireless  telephone  appa- 
ratus, and  that  in  recent  tests  it  was  demonstrated  that  ships 
equipped  with  the  wireless  telegraph,  but  not  with  the  wireless 
telephone,  could  distinctly  hear  through  ordinary  telephone  re- 
ceivers   what    was    said    in    the    transmitter    of    the    telephone 


aboard  another  ship.  Mr.  De  Forest,  on  the  Connecticut, 
talked  into  the  transmitter  of  the  wireless  telephone, 
and  the  operators  on  the  Kentucky  and  Illinois,  although 
those  ships  were  not  equipped  with  wireless  telephones,  attached 
telephone  receivers  to  the  wireless  telegraph  instrument  and 
heard  distinctly  conversational  tones  of  Mr.  De  Forest.  The 
Kentucky  and  Illinois  were  11  miles  away  from  the  Connecticut. 
It  is  stated  that  in  one  test  spoken  words  were  received  on  a 
battleship  22  miles  distant  from  the  Connecticut. 


TELEPHONY  IN  ALBERTA.— The  provincial  govern- 
ment's telephone  lines  have  been  completed  in  several  parts  of 
.Alberta,  and  work  is  proceeding  briskly  on  the  unfinished  sec- 
tions. The  Calgary-Hudson's  Bay  line  is  now  complete  and  in- 
struments will  be  installed  very  shortly.  The  line  from  McLeod 
to  Blairmore  and  Franklin  is  practically  complete,  and  will  be 
in  operation  very  shortly,  and  the  same  applies  to  the  line  from 
Wetaskiwin  to  Hardisty  and  the. one  from  Lacombe  to  Stettler. 
The  section  from  Edmonton  to  Lloydminster  is  completed  as 
far  as  Vegreville,  and  will  be  in  opration  before  the  snow  flies. 
Instruments  have  been  distributed  northward  from  Edmonton 
for  about  30  miles  along  the  line  to  Athabasca  Landing,  and  the 
rest  of  the  apparatus  will  be  distributed  and  the  wires  strung 
on  the  government  telegraph  lines  this  fall.  If  it  is  not  com- 
pleted, the  system  will  be  in  such  shape  that  it  will  be  finished 
early  in  the  spring.  When  completed  this  line  will  have  the  distinc- 
tion of  being  the  most  northerly  telephone  line  in  the  world,  ex- 
cept the  system  in  operation  at  Dawson  City.  When  the  Alberta 
government  promised  to  have  500  miles  of  government  line 
in  operation  before  the  end  of  1907  there  were  a  number  of 
scoffers,  but  from  the  progress  made  by  the  various  gangs,  it 
is  evident  that  some  600  miles  will  be  in  use  this  year. 


VISITORS  TO  THE  SHOW.— The  success  of  the  Electri- 
cal Show  at  Madison  Square  Garden  with  the  public  is  well 
known,  but  it  is  not  realized  that  a  great  many  central  station 
men  have  also  been  attracted.  Mr.  M.  S.  Seelman,  of  the 
Brooklyn  Edison  Company,  sends  us  this  as  a  very  imperfect 
list  of  the  visitors  to  their  "seven-room  flat  in  heaven"  last 
week :  C.  L.  Edgar,  president,  Edison  Electric  Illuminating 
Company,  of  Boston;  I.  E.  Moultrop,  superintendent,  con- 
struction bureau ;  La  Rue  Vredenburgh,  superintendent,  exhibi- 
tion departnent;  L.  D.  Gibbs,  special  agent ;  T.  R.  Beal.  secretary 
Poughkeepsie  Light,  Heat  &  Power  Company ;  E.  O.  Richards, 
superintendent,  Newburgh  Light,  Heat  &  Power  Company ;  P. 
T.  Glidden,  vice-president,  Binghamton  Light,  Heat  &  Power 
Company ;  Jos.  B.  McCall,  president,  Philadelphia  Electric  Com- 
pany; .'Mexander  Dow,  president.  Association  of  Edison 
Illumination  Companies;  L.  A.  Ferguson,  vice-president, 
Chicago  Edison  Company;  F.  M.  Tait,  general  man- 
ager, Dayton  Lighting  Company,  Dayton,  Ohio;  C.  R. 
Huntley,  vice-president,  Buffalo  General  Electric  Company; 
W.  C.  L.  Eglin,  chief  electrical  engineer,  Philadelphia  Electric 
Company ;  Henry  L.  Doherty,  president,  Denver  Gas  &  Electric 
Company;  W.  W.  Cole,  manager,  Binghamton  Company; 
Homer  E.  Niesz,  assistant  to  vice-president,  Chicago  Edison 
Company ;  Walton  Clark,  vice-president,  Public  Service  Corpo- 
ration of  New  Jersey;  J.  H.  Whittlesey,  chief  engineer;  Dud- 
ley Farrand,  general  manager,  Percy  Ingalls,  treasurer,  Gen. 
G.  H.  Harries,  vice-president,  E.  S.  Marlow,  treasurer,  Public 
Service  Corporation  of  New  Jcr.«ey ;  L.  E.  St.  Clair,  general 
superintendent,  Washington  Railroad  &  Electric  Company; 
Gen.  F.  E.  Greene,  vice-president,  Ontario  Power  Company ; 
E.  L.  Davenport,  general  agent,  Narragansett  Electric  Lighting 
Company,  Providence,  R.  I. ;  A.  R.  Tenney,  general  manager, 
H.  T.  Sands,  manager,  Haverhill  Electric  Company;  C  G.  M 
Thomas,  vice-president,  New  York  &  Queens  Electric  Light 
&  Power  Company ;  H.  E.  McGowan,  general  manager.  Flat- 
bush  Gas  &  Electric  Company;  Geo.  Bullock,  president,  E.  E. 
Withcrbcc,  manager,  United  Gas  Improvement  Company. 
Philadelphia,  Pa. ;  Jos.  D.  Israel,  secretary  and  manager,  P.  H. 
Bartlett,  B.  J.  Lochart,  H.  M.  Haflligh,  special  agents,  Edison 
Electric  Light  Company.  Philadclphi.i,  Pa. 
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COLUMBIA  UXIFERSITY.—The  first  meeting  of  the 
Electrical  Elngineering  Society  of  Columbia  University,  New 
York  City,  will  be  held  on  Oct.  18,  at  8.15  p.  m.,  in  room  301, 
Engineering  Building.  Professor  F.  R.  Hutton  will  deliver  a 
lecture  on  "Gas  Engine  Units."  All  who  are  interested  in  this 
subject  are  invited  to  attend. 


TITANIUM  COMPOSITE  ARC  ELECTRODE.— A  patent 
issued  Oct.  'i,  to  Mr.  William  S.  Weedon,  of  Schenectady, 
N.  Y.,  describes  a  luminous  arc-light  electrode  for  'use  with  a 
positive  copper  electrode,  in  which  titanium  sub-oxide  is  the 
luminous  element.  Seven  parts  of  titanium  oxide  are  mixed 
with  one  part  of  carbon  and  exposed  to  a  temperature  of  1500 
deg.  to  2000  deg.  before  or  after  the  electrode  is  formed,  thus 
converting  the  oxide  to  a  sub-oxide. 


MODERXIZISG  OXFORD  it  said  to  be  the  worthy  ambi- 
tion of  Lord  Curzon,  its  chancellor,  who  as  a  preliminary  step 
is  raising  a  fund  of  $1,250,000.  He  regards  an  electrical 
laboratory  as  a  primary  need.  It  will  be  remembered  that 
Prof.  Bell  was  made  a  doctor  of  science  at  the  last  commence- 
ment, and  it  is  also  understood  that  Mr.  Edison  was  invited  to 
receive  a  similar  honor,  but  found  it  impossible  to  go  over  to 
England   at  the   time. 


DAY  SERVICE  AND  HEATING  DEVICES.— The  Boone 
Electric  Company,  of  Boone,  la.,  started  a  daylight  service 
Oct.  I.  Boone  is  a  town  of  about  9000  population,  so  that 
there  should  be  plenty  of  day  load  in  the  course  of  a  year 
or  two.  Among  other  things,  a  special  eflFort  will  be  made  to 
sell  electric  heating  and  cooking  appliances.  These  will  be 
distributed  through  Mr.  H.  L.  Tillson,  an  electrical  contractor 
who  makes  his  headquarters  at  the  company's  offices. 


VICTORIA  FALLS  POWER.— .\  special  cable  dispatch 
from  London,  of  Oct.  5,  says :  "Ralph  D.  Mershon,  of  New 
York,  one  of  the  consulting  engineers  of  the  Victoria  Falls 
Power  Company,  has  just  returned  to  England  from  South 
Africa,  where  he  studied  the  long-discussed  problem  of  trans- 
mitting electric  energy  generated  by  the  Victoria  Falls  to  the 
mines  operated  in  the  Rand.  Mr.  Mershon  boldly  declares  that 
there  is  not  the  slightest  doubt  in  his  mind  that  the  transmis- 
sion could  be  profitably  effected."  It  is  said,  however,  that 
scepticism  is  entertained  in  London  on  the  subject. 


AERIAL  ASSOCIATION.— An  announcement  has  been 
made  of  the  organization  of  the  Aerial  Experimenting  Associ- 
ation, with  a  membership  including  Prof,  .\lexander  Graham 
Bell.  The  association  was  organized  recently  at  Halifax, 
Nova  Scotia,  at  a  dinner  given  by  Professor  Bell  to  Captain 
Baldwin,  who  made  a  successful  airship  flight  there.  The  new 
association  will  be  incorporated  in  the  United  States  and  will 
carry  on  the  aerial  experiments  which  Prof.  Bell  has  been 
conducting  at  Beinn  Breagh,  N.  S.  Headquarters  will  be 
established  at  Washington,  for  the  winter,  and  in  the  summer 
will  be  transferred  to  Baddeck,  C.  B. 


SIVISS  TUNNEL  ROADS— The  introduction  of  electric 
traction  on  railroads  that  have  long  tunnels  appears  to  have 
had  an  extraordinary  eflFect  in  the  development  of  short  and 
long  tunnel  schemes  in  Switzerland.  Some  of  the  plans  for 
intcr-canton  and  international  routes  arc  very  ambitious,  in- 
volving sums  as  large  as  $55,000,000  in  individual  instances.  In- 
cluding local  trolley  enterprises,  there  arc  already  in  Switzer- 
land III  projects  for  which  concessions  have  been  granted. 
It  is  obvious  that  the  execution  of  even  a  small  number  of 
these  projects  would  not  only  require  a  very  large  sum  of 
money,  but  would  call  for  large  quantities  of  hydraulic  and 
electrical   apparatus. 


less  service  across  the  Atlantic  are  followed  by  forecasts  that 
the  public  will  prefer  this  method  of  communication,  because 
it  is  new,  and  that  the  cable  companies  will  suffer.  The  Econo 
mist  has  a  carefully  reasoned  article  to-day  showing  that  the 
wireless  system,  even  if  successfully  operated,  cannot  handle 
more  than  3,000,000  paying  words  annually,  and  that  it  will 
only  be  equivalent  at  the  most  to  the  laying  of  the  thirteenth 
cable  across  the  Atlantic  with  the  kingdom  as  a  base,  or  the 
seventeenth  between  Europe  and  America.  The  position  of 
the  cable  companies  consequently  is  not  insecure,  even  if  Signor 
Marconi's  expectations  are  carried  out." 


RAILROAD  TELEGRAPHERS.— By  the  requirements  of 
the  new  eight-hour  law  for  railroad  telegraphers,  which  went 
into  effect  recently,  the  number  of  operators  employed  by  the 
roads  in  New  York  and  nine  other  states  should  be  increased  by 
one-third.  Hundreds  of  station  agents,  who  have  been  acting 
as  both  ticket  agent  and  telegraph  operator,  will  also  come 
under  this  law,  making  it  necessary  to  employ  two  men.  The 
New  York  Central  will  not  at  once  comply  with  the  law,  be- 
ing unable  to  secure  1000  new  operators.  The  New  Haven 
has  men  enough.  The  strikers  claim  that  the  new  law  means 
employment  for  8000  more  men.  The  New  York  Central  Rail- 
road, like  the  Pennsylvania,  has  established  its  own  telegraph 
schools  at  various  points  to  train  men  for  the  work.  There 
will  doubtless  be  a  larger  resort  to  the  telephone. 


NATIONAL  WASTE. — According  to  advices  from  Wash- 
ington, as  the  result  of  an  extensive  investigation  of  the  coun- 
try's natural  resources,  conducted  in  the  West,  at  the  instance 
of  the  Government,  Prof.  J.  A  Holmes,  Chief  of  the  Tech- 
nologic Bureau  of  the  Geological  Survey,  who  has  just  returned, 
has  made  an  official  statement  warning  the  American  people 
that  the  present  prodigious  waste  of  these  resources  must  stop 
at  once  if  the  country  is  to  continue  to  prosper.  Prof.  Holmes 
made  the  investigation  to  determine  how  serious  the  situation 
is.  He  declares  that  in  the  mining  operations  of  the  present 
time  nearly  one-half  of  the  total  coal  supply  is  being  left  under- 
ground; that  water  as  a  source  of  power  is  being  wasted  day 
after  day  and  year  after  year  to  the  extent  of  millions  of  horse- 
power, and  that  forest  fires  have  burned  more  lumber  than 
has  been  used  in  the  building  of  homes  or  in  the  industries. 
Prof.  Holmes  says  that  the  waste  of  coal  is  appalling.  Every 
possible  means  should  be  adopted,  he  declares,  for  reducing 
this  waste  to  an  absolute  minimum,  in  order  that  the  country's 
fuel  resources  may  suffice  for  the  future,  as  for  the  present 
needs  of  the  Nation.  At  present  rates  of  waste  and  consump- 
tion, he  sees  an  end  of  the  coal  supply  by  the  year  2000.  .\nd 
yet  the  attempt  to  utilize  Niagara  is  treated  as  a  crime  I 


WIRELESS  REVENUE.— A  special  cable  dispatch  from 
London,  of  Oct.  s,  says ;  "Intimations  more  or  less  authori- 
tative that  Signor  Marconi  has  succeeded  in  establishing  wire- 


TITANIUM  is  the  subject  of  a  report  by  Mr.  F.  L.  Hess, 
for  the  U.  S.  Geological  Survey.  Although  generally  spoken 
of  as  one  of  the  rare  elements,  it  is  really  one  of  the  more 
common  ones.  According  to  Dr.  F.  W.  Clarke,  chemist  of  the 
Survey,  it  forms  0.43  per  cent  of  the  surface  rocks  of  the  globe 
and  is  much  more  plentiful  than  lead,  zinc,  copper  and  other 
metals  classed  as  "common."  .\  great  many  schists  and 
gneisses  carry  titanium,  and  it  is  found  in  appreciable  quantities 
in  clays — not  only  surface  clays  but  also  those  that  have  been 
dredged  from  the  sea  bottom.  After  noting  the  use  of  titanium 
in  steels  the  report  says :  "Several  firms  are  now  experimenting 
with  titanium  filaments  in  incandescent  electric  lamps,  but  the 
reduction  of  titanium  to  a  metal  is  so  difficult  that  the  lamps 
have  not  yet  been  extensively  placed  on  the  market.  Titanifer- 
ous  magnetite  and  titanium  carbide,  the  titanium  of  which  is 
derived  from  rutile,  arc  used  as  electrodes  in  arc  lamps.  When 
one  electrode  is  made  of  these  substances  a  block  of  carbon  is 
used  for  the  other.  The  best  known  rutile  deposit  in  this 
country,  the  one  which  produced  the  greater  part  of  the  titan- 
ium output  in  1906,  is  at  Roscland,  Nelson  County,  Va.  A  few 
pounds  were  produced  in  Chester  County,  Pa.,  where  the  prod- 
uct is  said  to  occur  in  comparatively  large  crystals  and  to  be 
very  pure." 
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WIRELESS  TELEGRAPH  PATENTS.— Jhe  number  of 
United  States  patents  issued  relating  to  wireless  telegraphy 
(class  178,  sub-class  319),  up  to  and  including  the  issue  of  June 
2S.  190/1  is  no  less  than  463.  A  complete  set  of  the  printed 
specifications  of  these  patents  may  be  obtained  for  $13.89  from 
the  Patent  Office. 


He  alleged,  for  example,  that  the  companies  had  agreed  to 
divide  hotel  business  on  a  basis  contrary  to  the  Penal  Code 
of  the  State. 


EIGHT-HOUR  LAWS.—lhe.  Circuit  Court  of  Cass  County, 
Missouri,  has  held  that  the  new  eight-hour  statute  is  uncon- 
stitutional and  savors  of  class  legislation.  This  decision  follows 
the  Attempt  of  a  telegraph  operator  in  the  employ  of  the  Mis- 
souri Pacific  Railway  to  have  the  company  indicted  for  com- 
pelling him  to  work  more  than  the  prescribed  eight  hours. 


ENCLOSED  FUSE  FILLING.— A  patent  issued  to  Mr. 
Frederick  H.  Weston,  of  Schenectady,  N.  Y.,  describes  a  filler 
for  enclosed  fuses  consisting  of  granules  formed  of  slaked 
lime  by  the  use  of  a  binder.  Such  granules  are  stated  to  be 
hard,  infusible  and  porous,  incapable  of  being  rendered  con- 
ductive by  heat  and  providing  proper  interstices  for  the  distri- 
bution of  the  fusing  gases  for  absorption. 


CANADIAN  TELEGRAPHS.— Owing  to  the  great  advance 
in  wages  and  material  the  Canadian  Pacific  Railway  Company 
is  increasing  telegraph  rates  by  from  100  to  200  per  cent.  The 
preparation  of  a  suit  before  the  railway  commission  has  been 
commenced  by  newspaper  publishers  from  the  head  of  the  lakes 
to  the  Pacific  coast.  The  case  will  be  carried  before  parliament 
at  the  coming  session.  Litigation,  based  on  charges  of  restraint 
of  trade,  is  also  threatened. 


TELEPHONE  INDICTMENTS —.\t  Dallas,  Tex.,  on  Oct. 
5,  Judge  Scott,  of  the  Fifty-Fourth  District  Court  at  Waco, 
set  the  eases  against  Vice-President  and  General  Manager  J.  E. 
Farnswor'.h  and  Superintendent  C.  A.  Gales  of  the  Southwest 
ern  Telephone  Company  for  Nov.  25.  President  H.  J.  Pettin- 
gill  is  also  indicted.  All  are  charged  with  unlawful  discrimina- 
tion in  the  telephone  rates  in  violation  of  the  anti-trust  and 
anti-pass  laws  of  Texas.  In  case  of  conviction  the,  lowest 
penalty  is  $200  fine  and  six  months  in  the  penitentiary  anil 
the  highest  $1,000  fine  and  two  years  in  the  penitentiary. 


CLEVELAND  ELECTRIC  CLUB.— On  Oct.  2,  Mr.  C.  C. 
Badeau  read  a  paper  before  the  Electric  Club  of  Cleveland  on 
■'Circuit  Breakers  and  Their  Relation  to  Electric  Machinery." 
.\\.  the  next  meeting  on  Nov.  6  it  is  proposed  to  discuss  Nernst 
lamps.  The  officers  for  the  year  ending  September,  1908,  are : 
President,  Mr.  E.  E.  Ranney,  superintendent  exchanges,  the 
Cleveland  Telephone  Company;  first  vice-president,  Mr.* George 

B.  Dusinberre,  consulting  engineer;  second  vice-president,  Mr. 

C.  G.  Beckwith,  superintendent,  CoUinwood  Municipal  Light 
Plant;  secretary,  Mr.  George  L.  Crosby;  treasurer,  Mr.  D.  M. 
Hosford;  board  of  managers.  Prof.  H.  B.  Dates,  electrical  en- 
gineering department.  Case  School  of  Applied  Science;  Mr.  C. 
E.  F.  .\\\\m,  consulting  engineer. 


TELEGRAPH  MONOPOLY .—Ks.  the  result  of  application 
made  by  .Attorney-General  Jackson  of  New  York,  tlie  Hearst- 
Socialistic  candidate  elected  at  the  last  election.  Justice  Ford, 
of  the  New  York  Supreme  Court,  has  issued  an  order  directing 
the  Western  Union  and  Postal  Telegraph  Cable  Companies 
to  show  cause  before  Justice  Seabury,  this  week,  why  the 
attorney-general  should  not  get  leave  to  begin  an  action  to 
vacate  their  charters  and  annul  their  corporate  existence.  The 
ground  for  Mr.  Jackson's  petition  was  that  the  companies  had 
violated  the  statutes  of  the  State  prohibiting  monopolies  and 
unlawful  restraint  of  trade  and  competition.  Mr.  Jackson 
charged  that  a  combination  was  made  on  Jan.  i,  of  this  year, 
and  that  a  new  and  increased  schedule  of  rates  was  put  into 
effect.  The  companies,  he  contended,  had  agreed  to  maintain 
joint  offices  and  divide  the  profits  of  business  received  therein. 


ORGANIZED  LABOR.— CAvAmdX  Gibbons  has  a  forceful 
article  in  Putnam's  Monthly  on  organized  labor,  in  which  he  in- 
sists that  unions  have  sacred  obligations  and  must  be  warned 
against  serious  dangers.  He  objects  strongly  to  the  boycott, 
and  says  that  "experience  has  shown  that  strikes  are  a  drastic, 
and,  at  best,  a  very  questionable  remedy  for  the  redress  of 
grievances."  As  to  the  "open  shop"  and  intimidation,  he  says : 
"Every  American  citizen  has  the  right  to  be  protected  in  his 
efforts  to  eariv  an  honest  livelihood.  No  man  or  combination 
of  men  should  have  the  power  to  prevent  him  from  following 
his  vocation,  even  by  intimidation,  for  he  may  have  not  only 
himself  but  a  wife  and  children  for  whom  to  provide.  It  is 
my  opinion  that  the  honest  laborer  who  is  willing  to  do  work 
which  is  proper  and  in  no  way  conflicts  with  the  interests  of 
the  community  should  be  given  the  opportunity  to  perform  it. 
and  to  have  the  same  protection  from  the  authorities  which  is 
extended  to  any  peaceful  citizen,  no  matter  how  powerful  or 
influential  may  be  the  person  or  society  which  opposes  him." 


TELEGRAPH  CONTRACTS.— The  telegraph  war  between 
the  Pennsylvania  Railroad  and  the  Western  Union  Telegraph 
Company,  begun  under  the  Cassatt  regime  because  of  the  efforts 
of  the  Wabash  Railroad  to  reach  the  .Atlantic  seaboard,  ha-; 
ceased,  and  25-year  contracts  have  been  made.  The  fight  be- 
tween the  Goulds  and  the  Pennsylvania  over  the  former's 
efforts  to  reach  the  seaboard  and  to  gain  an  entrance  into  Pitts- 
burg was  marked  by  protracted  litigation  as  well  as  by  numer- 
ous physical  efforts  on  the  part  of  the  Pennsylvania  to  oust 
the  Western  Union  from  the  Pennsylvania's  right  of  way. 
The  telegraph  company's  poles  were  cut  down  repeatedly,  and 
for  a  long  time  there  was  open  warfare  between  the  two  in- 
terests. The  Goulds  lost  the  telegraph  business  on  the  lines 
east  of  Pittsburg,  but  after  much  struggling  they  gained  a 
lailroad  entrance  into  Pittsburg.  Their  line  to  the  Atlantic 
seaboard  is  not  yet  completed,  but  unfavorable  money  market 
conditions  rather  than  objections  on  the  part  of  other  railroad 
interests  have  been  held  responsible  for  the  work  being  delayed. 
The  Postal  Company  made  a  contract  with  the  Pennsylvania, 
but  it  is  understood  that  the  renewed  Western  Union  contract 
will  not  deprive  the  Postal  of  any  office  of  importance. 


CANADIAN  POWER. — A  recent  conference  was  held  at 
Toronto  in  the  Parliament  Buildings  on  the  subject  of  the 
acquisition  of  a  supply  of  electric  power  for  distribution  by 
the  Hydro-Electric  Power  Commission.  The  parties  to  the 
consultation  were  Mr.  H.  H.  McCrae,  of  the  Electrical  Develop- 
ment Company,  of  Ontario;  Mr.  Geo.  Tate  Blackstock,  K.  C. 
special  counsel  for  that  company;  Hon.  Mr.  Whitney,  prime 
minister  of  Ontario:  W.  K.  McXaught,  M.  P.  P.,  of  the 
Hydro-Electric  Power  Commission,  and  Mr.  A.  F.  Lobb, 
counsel  for  the  coinmission.  Although  no  official  statement  as 
•  to  the  discussion  was  given  out,  it  is  understood  that  the 
Electrical  Development  Company  is  now  desirous  to  share  in 
the  busincssof  supplying  the  Hydro-Electric  Commission  with 
electric  energy.  The  Ontario  Power  Company  has  agreed  to 
sell  energy  to  the  provincial  conmiission  at  the  rate  of  $10.40 
per  horse-power  per  annum,  for  25,000  hp  or  less,  or  $10  per 
hp-year  for  more  than  that  quantity.  It  is  underslooti 
that  when  the  problem  was  first  broached  the  Electrical  Devel- 
opment Company  was  not  willing  to  meet  these  rates.  Now  i; 
is  said  that  the  concern  wishes  to  secure  equal  rights  with  the 
Ontario  Company,  and  has  submitted  a  proposition  to  the 
Government.  This  is  said  to  include  a  provision  that  it  shall 
serve  a  certain  prescribed  area  of  the  province.  The  Electrical 
Development  Company  is  allied  with  the  Toronto  &  Niagara 
Power  Company,  which  has  transmission  lines  from  Niagara 
Falls  to  Toronto  and  to  Brant  ford.  By  means  of  these,  power 
could  be  furnished  to  municipalities  on  these  routes. 
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Hydro- Electric      Power    and     Transmission 
Plant  at   West  Buxton,   Maine. 


THE  supply  of  electricity  for  municipal  and  private  use  in 
Portland,  Maine,  has  recently  been  largely  increased  and 
improved  by  the  operation  of  the  new  station  of  the  Port- 
land Electric  Company.  This  is  a  hydro-electric  development 
on  the  Saco  River  at  West  Buxton,  about  20  miles  from 
the  city,  and  will  amount  to  4000  horse-power,  produced  by 
four  units,  of  which  three  are  now  installed.  The  electrical 
energy  is  transmitted  at  a  potenti.i!  of  22,000  volts,  to  the  main 
transformer  station  in  the  suburbs  of  Portland..  The  develop- 
ment has  been  carried  out  by  J.  G.  White  &  Company,  and  sev- 
eral interesting  features  have  been  introduced  in  both  the 
design  and  construction. 

While  of  moderate  size  the  plant  at  West  Buxton  represents 
the  best  and  latest  practice  in  water-power  development  and 
utilizes  the  energy  of  the  river  at  the  point  of  location  practi- 
cally to  its  full  extent.  The  accompanying  illustrations  convey 
an  excellent  idea  of  principal  points  of  the  design.  In  the 
construction  the  most  notable  feature,  considering  climatic 
conditions   and   the   handicap   of   exceptionally   rigorous   winter 


electricity  being  materially  augmented  by  this  fact.  The  large 
demand  for  power,  coupled  with  the  high  cost  of  coal,  has 
stimulated  water-power  development  and  made  necessary  the 
installation  at  West  Buxton. 

At  the  present  time  there  are  two  principal  companies  doing 
the  electric  lighting  and  power  business  of  Portland,  namely, 
the  Portland  Lighting  &  Power  Company,  and  the  Consolidated 
Electric  Light  Company  of  Maine.  The  Portland  Lighting  & 
Power  Company  is  supplied  with  electricity  generated  by  a 
hydro-electric  plant  of  2500  hp,  located  at  Great  Falls  on  the 
Presumpscot  River,  20  miles  from  Portland.  This  company  has  the 
city  lighting  contract  and  also  furnishes  electricity  for  commercial 
purposes,  particularly  in  the  suburban  territory.  The  Consoli- 
dated Electric  Light  Company  operates  a  modern  and  efficient 
steam  plant  of  about  2800  horse-power  in  Portland,  and  supplies 
most  of  the  general  commercial  demand  of  the  city,  where  its 
distribution  system  is  extensive.  A  considerable  portion  of  the 
distribution  system  is  underground.  Both  of  these  companies 
liave  been  running  their  plants  at  full  capacity  for  some  time. 

The  West  Buxton  development,  with  the  transmission  lines 
and  the  sub-station  in  Portland,  is  owned  by  the  Portland 
Electric  Company,  and  the  Consolidated  Electric  Light  Com- 
pany has  contracted  for  the  entire  output.     It  will  thereby  be 


-INTERIOR    VIEW    OK    THE    WEST    BUXTON    POWER    HOUSE    OF    THE    IWRTLAND    ELECTRIC    COMPA.NV. 


weather,  has  been  the  rapid  rate  of  work.  Construction  was 
begun  on  Aug.  3,  1906,  and  the  plant  was  complete  and  ready 
for  operation  Aug.  12,  1907. 

A  review  of  the  electric  light  and  power  situation  at  Portland 
is  interesting  in  connection  with  the  new  installation.  The  develop- 
ment of  the  city  in  recent  years  has  been  steady  and  substantial, 
and  the  population  has  grown  at  the  rate  of  about  40  per  cent 
per  decade.  Portland  is  now  one  of  the  most  important  manu- 
facturing centers  of  New  England,  having  about  250  well- 
established  manufactories.  The  total  capitalization  of  these  is 
$7,000,000,  and  nearly  5000  operatives  are  employed.  Portland 
is,  besides,  the  winter  terminal  of  the  Grand  Trunk  Railroad, 
the  general  business  activity  of  the  city  and   the  demand   for 


enabled  to  take  care  of  the  great  influx  of  new  lighting  and 
power  contracts  signed  and  in  prospect.  By  the  combined 
operation  of  the  three  plants  described,  Portland  is  placed  in  a 
unique  position.  Its  residents  now  pay  lower  rates  for  elec- 
tricity than  is  charged  in  any  other  city  in  New  England. 

The  design  of  the  West  Buxton  plant,  and  in  particular  the 
transmission  system,  is  based  on  the  purpose  of  ultimately  unit- 
ing the  service  with  that  of  the  Great  Falls  water-power  plant 
at  a  main  transformer  station  in  Portland.  The  transmission 
lines  from  the  Great  Falls  plant  are  to  he  carried  direct  to  the 
new  station.  This  will  permit  the  abandonment  of  several 
sub-stations  and  auxiliary  plants.  The  high-tension  current 
from   both   West    Puxton   and   Great   Falls   will   be   reduced   to 
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a  uniform  pressure  of  2300  volts  for  transmission  to  the 
Consolidated  Electric  Light  Company's  plant.  There,  motor- 
generator  sets  are  placed  for  converting  the  united  output  to 
direct  current  at  250  volts,  which  is  distributed  by  a  three-wire 
system  throughout  the  business  section  of  the  dty.  At  present 
there  are  installed  at  the  main  transformer  station  mentioned, 
six  500-kw.  22,000  2joo-volt  self-cooled  unit.-. 


long,  50  ft.  high  and  29  ft.  thick  at  the  base.  It  consists 
essentially  of  monolithic  sections  40  ft.  long,  keyed  together 
and  also  into  the  rock  foundation.  The  entire  plant  is  founded 
on  bed  rock.  The  intake  and  head  works  are  protected  by  a 
reinforced  concrete  wing  wall  and  boom  140  ft  long  running 
from  the  abutment  of  the  dam  at  an  angk  of  4;  deg.  to  tfae 


FIG.  2. — rOWER  HOUSE,  ONE  END  OF  D.AM   .AND  COFFEBD.AM  .AT  FOIXT 
OF  FINAL  CL0S(;RE. 

further  transformer  equipment  to  handle  the  Great  Falls  output. 
The  transmission  line  from  the  West  Bu.xton  plant  to  Port- 
land consists  of  two  three-phase  circuits  of  Xo.  2  wire,  a 
metallic  telephone  circuit  of  Xo.  12  copper  wire,  and  a  ground 
circuit  of  Xo.  12  phono-electric  wire.  The  main  line  insulators 
are  triple  petticoated,  glazed  porcelain,  and  are  mounted  on 
hard  maple  pins.  The  circuits  are  carried  one  on  either  side 
of  the  pole  on  two  cross-arms  and  the  triangles 
are  inverted.  The  wires  are  placed  36  ins.  apart.  The 
telephone  wires  are  carried  on  brackets  below  the  lower  arm, 
while  the  ground  wire  is  run  over  the  tops  of  the  poles  and 
grounded  at  every  sixth  pole  through  a  Xo.  4  B.  &  S.  copper 
wire,  connected  by  a  brass  screw-plug  with  a  galvanized-iror. 
pipe  driven  6  ft.  in  the  ground.  The  cross-arms  are  of  long- 
leaf  yellow  pine,  and  are  doubled  at  points  of  curvature  on 
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IIG.    4. — COSCHEiE   FOUXDATIOXS    OF    POWER    BOt;SE    US'  COUBSE   OF 
EKECnOX    DCRIXC    »^XTER. 

surface  of  the  water  at  all  stages  of  the  river  so  that  floating 
debris  will  be  skimmed  off  and  carried  along  its  face  to  a  chute 
in  the  adjacent  end  of  the  dam.  Six  concrete  piers  support  the 
boom. 

The  construction,  including  the  placement  of  the  major  part 
of  the  concrete  in  both  dam  and  power  bouse,  was  carried 
on  without  interruption  thr\jDghout  last  winter,  which  was  ex- 
ceptionally cold.  The  cement  was  mi.xed  with  hot  water  and 
the  rock  and  sand  were  thoroughly  heated  before  mixing. 
Special  appliaiKes  were  derised  to  carry  out  the  heating  process 


riC.    3. — MAI.V    TXAXSMISSION    UNE    FSOM    WEST   BUXTON    TO    PORT- 
LAND. 

>3  it  "^'.^  ii.  in  'i<2^h,  having  a  mitiimum  diameter  at  the 
-v/p  of  8  ins.    The  spadnZ  '=  'OO  *^  •*"  tangents. 

At  West  Buxton  the  pri^P^l  structures  of  the  plant  proper 
are  a  concrete  dam  and  a  power  hoi'**'  '^^'=^  •*  ''"'''  °'  ">°" 
Crete  and  brick.  The  power  house  i.^  '°cated  on  the  east  bank 
of  the  river,  with  the  dam  abutting  J8^'""  it  and  the  water  is 
taken   directly   from    the   5tor:'~         '^' -      The   dam   is  300   ft. 


Fia  5. — swrrcHBOjuu)  ix  west  buxtox  statio.n 

rapidly  and  economically.  Though  much  of  the  concrete  was 
placed  in  a  surrounding  temperature  of  30  deg.  below  lera 
and  nearly  all  of  it  under  freezing  conditions,  none  was 
injured  by  freezing  and  the  finished  work  has  proved  excep- 
tionally free  from  defects.  The  work  was  safeguarded  prob- 
ably by  the  expedition  with  which  the  mixed  material  was 
placed  after  heating  and  by  the  heat  stored  in  the  solid  con- 
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stituents  which  was  sufficient  to  allow  the  mass  to  set  before 
it  was  reduced  to  a  freezing  temperature. 

The  control  of  the  river  during  construction  involved  some 
special  problems.  Use  was  made  in  part  of  an  old  timber  mill 
dam  conveniently  located  just  above  the  new  dam  site.  The  old 
dam  was  raised  for  a  part  of  its  length  and  an  area  including 
the  situation  of  the  new  power  house  and  about  200  ft.  of  the 


toward  the  center.  The  projecting  ends  were  tinished  square 
and  parallel,  and  were  provided  with  shoulders  running  from 
top  to  bottom.  Across  the  narrow  remaining  opening,  hea\-y 
joists  were  laid  and  upon  these  joists  a  massive  timber  gate 
was  built  in  position  to  be  dropped  into  the  opening.  The 
supporting  joists  were  then  sawed  through  to  the  safe  limit  and 
dynamite  charges  were  inserted  at  each  sawed  section.    .\11  the 


-V7 


FIG.    6.— DAM   .\XD  POWER   HOUSE   OF   THE   PORTLA.ND  ELECTRIC  COMPANY  OX   THE   SACO   R1\-ER    AT   WEST   BVXTOX,    MAIXE. 

charges  were  connected  on  the  same  circuit.  They  were  then 
simultaneously  exploded:  the  supporting  timbers  parted  and 
the  gate  fell  solidly  into  place,  resting  against  the  shoulders 
of  the  cofferdam.  The  river  then  flowed  through  the  power- 
house draft  tubes  and  over  the  completed  section  of  the  dam, 
permitting  the  last  section  to  be  built  very  easily. 

The  arransemcnt  of  r'le  n—^^-'-.i-r-v  ■•:  ■'-.;  V.'  --  "  ■•. ■.-- 


new  dam  was  surrounded  by  a  cofferdam  built  down  stream 
from  the  old  dam  and  then  in  to  the  east  bank  of  the  river. 
During  the  construction  of  these  coffers  the  west  abutment  and 
the  end  section  of  the  dam  were  being  built.  When  the  coffer- 
dam was  completed  the  original  timber  dam  was  opened  west 
of  the  point  where  it  was  joined  to  the  cofferdam  and  the 
entire  flow  of  the  river  was  sent  through  that  channel.     Then 


FIG.   7. — CKFAT  FALLS   l-LANT  OF   THE   PORTLAND   HCHTIXC     &     PUW  ... 


the  power-house  foundations  and  the  adjacent  200- ft.  section 
of  the  dam  were  built  in  the  --ea  reclaimed  from  the  river. 
The  next  step  was  to  blot  he  channel,  cut  through  the 
old  dam,  thereby  directing  the  flow  of  the  river  through  the 
power  house  and  exposing  the  foundations  for  the  final  dam 
section.  The  aperture  in  the  old  dam  was  first  narrowed  as 
much   as   possible  by  constructing   cofferdams    from   each    side 


is  unusually  logical  and  conduces  to  simplicity  of  operation. 
The  main  and  exciter  turbines  are  of  the  horizontal  immersed 
type  and  each  unit  is  placed  in  a  separate  wheel  chamber,  with 
the  shaft  projecting  through  the  chamber  wall  into  the  gen- 
erating room  where  the  electrical  unit  is  coupled  on.  Each  of 
the  four  main  generators  is  rated  at  750  kilowatts,  and  gen- 
erates  three-phase  current  at   a  potential  of   2joo  volts      The 
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speed  is  150  r.  p.  m.      There  are  two  125-volt,  75-kw  exciter 
units  running  at  360  r.  p.  m. 

Each  of  the  main  turbines  is  made  up  of  two  wheels,  having  a 
diameter  of  48  ins.  and  each  is  designed  to  develop  1340  horse- 
power under  a  25-ft.  head.  The  wheel  chambers  in  which  the 
turbines  are  placed  are  12  ft.  deep  and  the  draft  tubes  are  13  ft. 
long.  Water  is  admitted  at  the  ends  of  the  turbine,  and  the  gates 
Mro  rfRiil.-itcd  l)y  means  of  a  Lombard-Replogle  governor,  belt- 


hhRIJUL 


IIG.    y. — BUU.M,    I.\T.\KE    .\Nl)    UKAHG.STKS    AT    WEST    BUXTO.N'. 

driven  from  the  main  shaft.  The  gate  shaft  is  parallel  with  the 
main  shaft  and  controls  the  gates  by  means  of  reach  rods.  The 
gates  are  48  ins.  in  diameter  and  22  ins.  wide.  The  common  dis- 
charge from  the  two  wheels  of  each  machine  is  into  a  heavy 
cast-iron  box  at  the  center.  Below  the  draft  boxes  are  the 
draft  tubes,  whicli  are  conical,  10  ft.  in  diameter  at  the  upper 


each  has  six  shaft  bearings,  two  at  the  generator  and  three  in 
the  turbine,  with  an  intermediate  thrust  bearing.  The  turbine 
bearings  are  located  one  at  each  end  and  one  at  the  center  in  a 
yoke  bolted  to  the  draft  box,  and  are  of  lignum-vitse.  ,  The 
thrust  bearing  is  three  feet  long  and  is  provided  with  four 
collars.  The  shaft  is  9  ins.  in  diameter  at  the  bearings. 
The  flow  to  the  wheel  chamber  of  each  of  the  main  generat- 


FIi;.     10. — MAl.S     TRANSFORMER     HOUSE    I.V    SUBURBS    OF    PORTLA.SD. 

ing  sets  is  controlled  by  three  independently  operated  head 
gates.  There  are  two  main  gates  and  a  filler  gate  for  each 
wheel,  all  constructed  of  yellow  pine.  The  main  gates  are  7  ft. 
9  ins.  wide  and  13  ft.  high,  and  they  differ  from  each  other 
only  in  controlling  mechanism.  One  may  be  manipulated  under 
full  head  and  the  other  only  under  a  comparatively  small  head 


FIG.   9. — INTERIOR   OF   THE   GREAT   FALLS    PLANT   OF  THE  PORTLAND  LIGHTING  &   POWER  COMPANY. 


end  and  12  ft.  at  llie  lower  and  13  ft.  long  as  above  notetl. 
These  tubes  are  designed  to  give  a  velocity  of  5  ft.  per  second 
at  the  lower  end  with  eight-tenths  water.  They  discharge  into 
concrete  channels  which  run  beneath  the  generating  room  to 
the  tail-race. 
The  over-all  longtli  of  the  main  generating  units  is  41  ft.,  and 


when  the  wheel  chamber  is  nearly  full.  However,  to  lacui.atc 
the  movement  of  the  main  gate  in  starting  up  a  set,  a  filler  gate 
is  provided  to  be  used  ordinarily  for  filling  the  wheel  chamber. 
All  the  gates  are  operated  by  hand  mechanism  of  the  standard 
worm  gear,  pinion  and  rack  design,  allowing  a  lift  of  13  ft.  The 
exciter  turbines  have  a  rating  of  100  horse-power,  and  are  of 
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suigle  wicket  gate  design,  21  ins.  in  diameter.  They  are  con- 
trolled by  individual  head  gates. 

The  main  generators  are  of  the  revolving-field  type  and  are 
designed  to  carry  an  overload  of  25  per  cent  for  tw^o  hours 
without  excessive  overheating.  They  have  a  full  load  efficiency 
of  94  per  cent  and  an  efficiency  of  91  per  cent  at  half  load. 

The  switchboard  and  transformers  in  two  banks  of  three 
each,  are  arranged  in  a  row  opposite  the  generating  machinery. 
The  transformers  are  rated  at  500  kilowatts,  and  are  oil-insulated 
and  water-cooled.  The  cooling  water  is  circulated  through  a 
coil  in  the  upper  part  of  the  transformer  tank  over  the  core 
and  surrounding  the  ends  of  the  windings.  The  water  is  taken 
from  the  forebay,  near  the  exciter  turbines,  and  carried  beneath 
the  floor  in  two  3-in.  pipes,  which  are  connected  by  a  third 
3-in.  pipe  running  crosswise  under  the  transformers.  This  cross 
^ipe  is  connected  with  another  lateral  pipe  lying  close  to  the 
transformers,  by  risers  in  which  are  placed  suitable  screens. 
One-inch  pipes  lead  directly  to  the  respective  transformers 
from  the  secondary  lateral  pipe.  A  glass  is  provided  in  the 
water  circuit  of  each  transformer  so  that  the  circulation  is 
always  under  observation.  From  the  transfonncrs  the  dis- 
charge pipes  lead  downw-ard  into  the  tail-race. 

The  switchboard  and  apparatus  is  designed  for  a  current 
capacity  commensurate  with  the  22,000-volt  transmission  pres- 
sure, and  automatically  operated  oil  switclies  are  used  on  the 
outgoing  lines.  There  are  nine  principal  panels  as  follows : 
One  exciter  panel,  one  regulator  panel,  four  three-phase  generator 
panels,  one  transformer  panel  and  two  outgoing  line  panels. 

The  entire  electrical  equipment  of  the  West  Buxton  plant  has 
been  provided  by  the  General  Electric  Company.  All  the 
turbines  are  of  the  S.  Morgan  Smith  manufacture,  as  well  as 
the  hoists  of  the  main  head  gates.  The  D.tyton  Globe  Iron 
Works  provided  the  hoists  for  the  smaller  gates.  The  con- 
struction of  the  plant   and   transmission  system  has  been  very 
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materially  simplified  and  expedited  through  ihe  fact  that  J.  G. 
White  &  Company,  besides  being  contractors  for  the  installa- 
tion, arc  also  the  operating  managers  of  all  three  of  the  public 
service  properties  in  Portland,  effected  by  the  development. 
Naturally,  decisions  as  to  plans  for  co-ordinating  the  new  con- 
struction with  the  plants  already  in  use  have  been  reached  with 
little  or  no  unnecessary  delay. 


Unbalanced  Loads  in  Two-Phase  to  Three- 
Phase  Transformation. 


Bernh.  F.  Jakobsen. 

In    the   two-phase    to   three-phase    transformer    arrangement 

of  Fig.  I  there  are  two  independent  magnetic  circuits,  and  on 

the  two-phase  or  secondary  side  two  coils  with  Ni  turns  each. 

Taking  the  ratio  as  i  to  i  the  coil  A  A'  has  also  Ni  turns,  the 


coil  B  C  has  .V: 


-.Vi  turns.     It  is  well  known  that  when 


V3 


the   load   on   the   two-phase   side   is   balanced,   the   load   on   the 
three-phase   side  is   balanced   also.     The   present   article   deals 
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FIG.    I. — CIRCUIT    DIAGRAM    IX    TWO-PHASE   TO   THREE-PHASE   TKA.N'S- 
FORMATION. 

with  the  determination  of  the  effect  of  different  loads  taken 
under   different   time-phase-angles   on   the   two-phase  side. 

Let  the  transformer  coils  be  so  interconnected  that  a  current 
Hewing  from  ./'  to  A  results  in  a  current  flowing  from  E  to  D, 
and  let  all  currents  flowing  towards  A'  be  called  negative,  and 
lot  the  current  produced  by  a  positive  current  be  called  nega- 
live  if  it  exists  in  coil  A'  A  and  D  E,  and  let  a  positive  current 
in  BA'  and  a  negative  current  in  A'C  be  considered  as  produc- 
ing a  negative  current  in  FG,  flowing  from  G  to  F. 

In  order  to  draw  up  the  vector  diagram  one  has  only  to 
remember  that,  neglecting  all  losses-  (i)  The  ampere  turns 
of  corresponding  coils  must  be  equal  but  oppositely  directed, 
or  2  (iV  X  /)  =  0.  (2)  The  algebraic  sum  of  the  three-phase 
currents  must  be  equal  to  zero,  or  2  (/)  z=  o.  (3)  The  input 
must  equal  the  output. 

It  should  be  noted  that  if  the  current  h  and  la  are  equal  and 
in  time-phase — that  is,  both  flow  simultaneously  either  away 
irom  A'  or  towards  A' — the  resultant  m.  m.  f.  is  zero.  If  they 
are  equal,  but  opposite  in  time-phase(/B  ^  —  /c)  the  m.  m.  f. 
in  ampere-turns  is  Nzh.  In  the  first  case  h  and  Ic  taken  to- 
gether represent  no  power ;  in  the  last  case  the  power  is 
f"  ==  /i)  Eab  Cos<t>. 

Fig.  2  shows  the  diagram  for  a  balanced  lojd.  /a  =  /» = 
!c  =  lt:=  I:,  and  the  phase  angles  are  alike.  If  Ni  is  repre- 
sented   as    unity   .Vi  = .   and   the   ampere   turns   of   U  art 


eprescntcd  to  scale  by  OK  =  Wih  ■■ 


lb   is   represented   to  scale   by   OM  ■■ 


V3 


■  I2,  the  ampere  turns  of 


.V. 
IbX  —  = 


ih,  etc.     The 


currents  /i  and  /o  must  always  be  equal  but  opposite  in  time 
phase.  The  ampere  turns  in  FG  are  NJ,  and  must  be  equal 
to  those  in  coil  BC.     The  ampere  turns  of  BC  may  be  rcpre- 

N,                                      2    Nx 
sentcd    as   —  (/i  + Ic)  cos 30" 2/i,>^V3  = /6.V,  = /„V, 

2  V3    2 

as  should  be. 
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I.  Now  let  /i  in  Fig.  2  be  increased  by  say  50  per  cent,  then  I1 
also  increases  50  per  cent.  J'a  enters  coil  BC  at  A'  and  must  go 
through  that  coil  without  changing  the  resultant  m.  m.  f., 
which  is  possible  only  when  the  increment  current,  A/o  =  lal'a, 
divides  itself  into  two  equal  parts,  each  of  which  magnciicany 
counteracts  the  other.    The  current  ^la  is  added  to  the  current 


FIG.    2. — VECTOR    DIAGRAM    OF    QURRENT   RELATIONS;    BALANXED   LOAD 
AND    OVERLOAD    IN    SECONDARY    PHASE    I. 

la  and  the  current  —Vi^la  is  added  to  h  and  Ic.  The  increment 
of  current  in  BA'  ( — Vi^Ia)  is  equal  and  in  time-phase  with 
that  in  A'C  so  that  they  neutralize  each  other  magnetically. 
BC  represents  the  line  voltage  on  the  three-phase  side,  and 
its  time-direction  is  parallel  to  the  voltage  in  the  coil  FG. 
The  time-phase  angle  for  h,  h  and  la  is  0i,  for  I'b  it  is  P,  and 
for  I'c  it  is  7.  Since  /S  =  7 -|- 2^,,  the  power  in  BA'  and  A'C 
(Fig.  i)  are  not  equal  unless  0i  =  o. 

The  power  in  the  coil  BC  is  unchanged  as  the  increments  of 
currents  ^h  and  A/c  are  in  time-phase.     The  currents  corre- 
sponding to  I'a  (in  Fig.  2)  are  Vh  and  I'c  and,  therefore, 
I'c  =  I'b  =  Ml'h  +  ■4^7,,=  — 2/6  X  J/^A/o  Cos  120" 


I'c  =  I'b  =  vTVnpTTTWiSJa 
II.     In  Fig.  3  I,  retains  its  normal  value,  but  /=  has  been  in- 


other  to  Ic,  for  only  then  will  la  +  h-r-  le  remain  zero.  The 
increase  of  the  ampere  turns  in  coil  FG  is  IJ'iXt  =:  -i/i-V,. 
This  must  equal  the  increase  in  BC,  and  consequently 
there  must  be  added  to  h  and  /o  two  equal  but  opposite  cur- 
rents, hl'b^^^Ib  and  Icl'c=^^Ic,  the  vector  being  parallel  to 
U.    Thus 

iV.AA  =  ^.V,    (A/ft-f  A/c) 

2 

AT,  X  A/,  =  1^ A',  X  2A/5 

V3 
V3 
A/6  = M, 

The   resulting  currents   are   then :  , 


1  TG.     3. — VECTOR     I>I.\GRAM     OF     CIRRENT     RELATIONS;     0VERL0\D     IN 
SECONDARY    PHASE    2. 

creased  by  50  per  cent  to  /'j.  OK'  is  now  the  ampere  turns  of 
the  coil  FG  and  OH',  which  ampere  turns  the  coil  BC  must 
produce.  In  order  not  to  affect  la,  two  currents  equal  in  value, 
but  opposite  in  time-phase,  must  be  added,  one  to  lb  and  the 


I'b  =rc  =  Via'  +  Mb'  —  2la^lb  Cos  150 


>J' 


=^h 


J4A/-'  -f  —  laM: 


If   <t>  be   the   time-angle   between   A/i,   and    the   voltage   BC, 
the  increase  of  power  in  coil  BC  would  be : 
APjc  =  A/ii  £06  Cos  <P 
<t>  is  also  the  time-angle  between  h  and  the  voltage  FG  and 
the  increase  of  power  therefore  is, 

AP,j  =  A  /,  Efg  Cos  0 

V3  2 

Since  A/6  = A/,  and  Eab  = Efg,  therefore 

2  V3 

APbc  =  ^Pfg 
If  in  case  I,  Ia  =  lb  =  Ic=  10  amp.  and  A/,  =  A/a  =  5,  then 
/'a=l5    and   /'6  =  /'c  =  11.47   amp.    and    the    line    loss    on 
the   three-phase   side   is   in   watts   Pi  =  /?    (i5-  +  2X  li^/')  = 

487.5  ^■ 

If  in  case  11,  Ia  =  h—  10,  and  A/-  =  5,  then  /'-  =  13  and 
/'6  =  /'c  =  i3.9  amp.  and  the  line  loss  is,  in  watts,  P:  =  R 
(io'  +  2X  13-9')  =487.5  «• 

The  power  transmitted  was  the  same  in  the  two  cases  and 
such  was  true  also  of  the  copper  loss  of  the  line. 

III.  Assume  the  same  conditions  as  under  I  with  the  excep- 
tion that  the  time-phase  angles  in  the  two-phase  circuits  are  not 


FIG.     4.— VECTOR     DIAGRAM     OF    CURRENT     RELATIONS:     OVERLOAD     IN 

SECONDARY    PHASE   2,    THE   TWO   SECONDARY    ANCLES 

OK      LAC      BEING      UNEQUAL. 

alike.  Since  the  voltages  in  the  coils  DE  and  FG  are  in 
electrical  time  quadrature,  the  currents  are  not  in  quadrature. 
In  Fig.  4  /'i,  /:,  I?!  and  <t>7  are  given.    The  vector-diagram  is  con- 
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structed  with  <t>i  as  the  time-phase  angle  for  each  current  and 
the  currents  I'b  and  I'c  are  obtained  as  before  in  Fig.  2.  OK' 
is  then  the  ampere-turns  in  the  coil  FG,  and  OH'  is  the  ampere- 
turns  in  BC.  OK  =  A'l/;  is,  however,  the  ampere  turns  in  FG 
with  the  time-phase  angle  0=  and  OH  is  the  ampere  turns  re- 
quired in  BC.  The  difference  between  OH'  and  OH  is  H'H 
and  these  ampere  turns  must  be  supplied  by  I'i  and  I'c.  In 
order  not  to  disturb  the  equilibrium  on  the  three-phase  side, 
equal  but  oppositely-directed  currents  must  be  added  to  I'b  and 
I'c  and  in  order  to  compensate  for  H'H  a  current  I'b  /"» = 
H'H  must  be  added  to  I'b  and  a  current  I'c  I"c  ==  — HH'  must 
be  added  to  I'c.  The  resultant  currents  /"i>  and  /"o  are 
then  obtained,  where  I"b  >  /"c. 

General  Solution:  The  vector-diagram  for  any  conditions 
can  be  constructed  in  a  much  easier,  though  less  instructive 
manner,  as  shown  below.  Referring  to  Fig.  5  where  A,  h,  <Pi 
and  't>2  are  secondary  quantities,  and  assuming  that  the  three- 
phase  voltage  has  not  been  distorted,  /a  ^  —  /i.  OK  ^I^Ni  is 
the  value  of  the  ampere-turns  produced  by  /j  and  OH  := — OK 
is  the  ampere-turns  to  be  produced  in  the  coil  BC.  Let  HH'  =  OH, 
then  OH'  equals  twice  the  m.  m.  f.  in  coil  BC.    The  problem  is 


Single-Phase     Equipment  of   the   Rochester 
Division  of   the   Erie  Railroad. 


FIG.    5. — VECTOR    DIAGRAM    OF    CURRENT    RELATIONS;    GENERAL    SOLU- 
TION. 

then  to  find  the  value  of  the  two  currents /t  and /o  whose  result- 
ants are  OH',  and,  at  the  same  time,  Oh ;  that  is  to  say,  H'R  — 
i?/.  and   OR  =  h,  Rh  —  Ic.     It  is  seen   from  the  construction 

>  > 

of  Figs.  4  and  5  that  when  angle  hOh  —  go°,  then  Ib  =  Io. 

<  < 

The  vectors  lb  and  Ic  in  all  of  the  diagrams  represent  the 
currents  in  BA'  and  A'C  and  also  twice  the  ampere  turns  in 
their  respective  coils.  In  Fig.  S,  <t>i  is  positive  and  <Pj  negative, 
P  is  positive  and  7  negative. 

The  vectors  OA,  OB  and  OC  in  Figs.  2,  3  and  4  represent 
the  phase-voltages  of  a  star-connected  generator  feeding  the 
three-phase  side  of  the  transformer. 

When  li  =  0  then  la  =  0   (neglecting  the  magnetizing  cur- 
rent) and  h  —  —  Ic,  that  is,  they  are  180  deg.  out  of  time-phase 
with  each  other  and  producing  m.  m.  f.  opposite  in  time-phase 
2 

to  that  of  h,  so  that  h  = le- 

V3" 

la 

When  h  —  o,    h  —  In   and   h  =  Io  = or  /»  is   in  time- 

2 
phase  with  le  and  the  resultant  m.  m.  f.  is  zero.    They  are  both 
t8o  deg.  out  of  time-phase  with  fa. 


As  has  been  noted  in  our  columns  from  time  to  time,  and  as 
discussed  in  our  issue  for  Jan.  29,  1907,  the  first  American 
steam  railroad  to  substitute  single-phase  motors  for  steam  loco- 
motives in  the  propulsion  of  its  trains  was  the  Erie,  on  its 
Rochester  Division.  We  are  able  to  give  below  a  description 
of  the  numerous  details  embodied  in  the  electrical  equipment 
of  the  above  division. 

The  section  of  track  equipped  is  34  miles  long,  extending 
from  Rochester,  over  the  main  line  of  the  Rochester  Divi- 
sion, to  Avon,  a  distance  of  about  19  miles,  thence  15  miles 
over  the  Mt.  Morris  Branch.  The  railroad  is  entirely  sin- 
gle-track, with  sidings  at  way  stations,  averaging  3  to  4  miles 
apart.  The  grades  are  light,  and  the  curvature  for  the  most 
part  quite  easy,  the  line  being  relatively  quite  straight. 

The  electric  service  is  devoted  solely  to  passenger  traffic, 
which  is  of  the  local  interurban  type.  There  are  in  use  six 
motor-cars,  each  of  which  is  equipped  with  four  conductively- 
compensated  series-connected  single-phase  motors  of  Westing- 
house  manufacture.  These  motors  are  operated  with  25-cycle 
current  taken  from  auto-transformers,  which  receive  their 
supply  at  11,000  volts  from  an  overhead  catenary  trolley  wire. 
Electrically  considered,  the  motors  are  similar  in  every  respect 
to  those  in   use  on   the   Xew   York,   Xew   Haven   &   Hartford 


FIG.    I. — CATENARY    LINE   CUXSTKUCTUIN    IN    THE  ^VON    YARD. 

locomotives,  being  provided  with  compensating  field  coils  for 
neutralizing  the  armature  reactance,  and  thereby  improving  the 
power-factor,  and  being  equipped  wth  "preventive  resistance 
leads"  between  the  commutator  segments  and  the  armature 
winding  to  minimize  sparking  at  the  brushes.  The  auto- 
transformer  on  each  car  is  rated  at  200  kilowatts,  and  is  of  the 
oil-insulated,  self-cooling  type.  It  has  three  high-potential  and 
eight  low-potential  taps,  the  e.  m.  f.'s  of  the  latter  varying 
from  300  to  no  volts. 

All  of  the  switches  connected  with  the  trolley  mechanism,  the 
auto-transformer,  and  the  motors  themselves  are  operated  by 
compressed  air,  the  valves  for  whicli  are  controlled  cleclro- 
magnetically.  The  car  equipment,  therefore,  includes  three  dis- 
tinct electrical  circuits,  the  high-potential  li.ooo-volt  trolley 
circuit,  the  low-potential  niotor  circuit,  the  e.  m.  f.  of  which 
does  not  exceed  300  volts,  and  the  control  circuit,  the  c.  ni.  f. 
of  which  is  15  volts. 

The  high-tension  wiring  of  the  car  consists  mainly  nf  var- 
nished cambric  cable,  drawn  through  loricatcd  iron  conduit. 
A  small  amount  nf  high-grade  rubber  cable  is  used,  but  it  is 
thoroughly  proterted  with  varnished  cambric  tape  wherever 
there  is  danger  of  a  brush  discharge  to  ground  breaking  down 
the  insulation.  The  high-potential  circuit  passes  from  the  pan- 
tograph trolley  through  the  line  switch  to  the  ll.ooo-volt  tap 
on  the  auto-transformer.  The  trolley  mechanism  is  operated 
by  a  pair  of  springs,   and  by  an  air  cyliii'br      Tlii'  ir  .Ilrv   1« 
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raised  and  held  against  the  wire  by  means  of  springs,  and  it  is 
lowered  by  the  application  of  air  pressure  to  pistons  working  in 
cylinders  that  form  part  of  its  base.  When  down,  it  is  auto 
matically  locked,  and  the  latch  of  this  lock  can  be  withdrawn 
only  by  applying  air  pressure  to  another  small  piston,  which 
then  unlocks  the  pantograph,  allowing  the  springs  to  raise  it. 
The  trolley  mechanism  is  so  connected  with  the  control  circuit 
through  the  line  relay  that  any  interruption  in  the  supply  of 
high-tension  current  immediately  causes  the  trolley  to  be  low- 
ered by  applying  the  air  to  the  mam  cylinder  in  the  trolley  base. 
The  line  switch  is  equivalent  to  a  main  high-tension  circuit 
breaker.  It  is  opened  and  closed  by  air  pressure,  admitted  by 
electrically  operated  valves.  In  case  the  supply  of  air  is  ex- 
hausted, as  when  the  car  has  stood  for  some  time  unusued,  the 
line  switch  itiust  first  be  held  in  mechanically  by  means  of  a 
bandle  provided  for  the  purpose  until  the  air  pump,  which  can 
then  be  placed  in  operation,  has  compressed  air  to  a  pressure 
r.f   nhfjiit    50  lbs.  per  sq.  in.,   which   is  sufficient   to  actuate  the 


to  charge  the  batteries  or  to  actuate  the  control  system.  The 
master  controller  makes  the  proper  connections  by  means  of 
which  energy  from  the  storage  battery  actuates  the  valve  mag- 
nets which  control  the  action  of  the  air-operated  main  con- 
tracters.in  the  switch  group,  and  the  reversers.  The  controller 
handle  is  normally  held  in  a  vertical  central  position  by  springs, 
unless  it  is  moved  to  one  of  the  running  points  by  the  motor- 
man.  When  released  from  the  grasp  of  the  hand,  it  flies  to 
the  vertical  position,  opening  the  circuit,  and  enabling  the 
emergency  application  of  the  brakes  by  means  of  brake  relay 
valve  alongside  of  it.  There  are  two  holes  in  the  face  of  the 
master  controller,  directly  under  the  handle,  and  attached  to 
the  handle  by  means  of  a  chain  is  a  plug  which  may  be  in- 
serted into  either  of  these  holes.  The  master  controller  is  not 
operative  unless  this  plug  is  pushed  all  the  way  into  the  lower 
hole,  which  closes  the  line  switch,  connects  the  generator  and 
battery,  and  puts  the  brake  relay  valve  into  circuit.  This  is 
the   ordinary   running  position  of   the   plug.     In   case   the  line 


control  system.  For  the  purpose  of  raising  the  trolley  when 
there  is  no  air  pressure,  there  is  provided  a  small  automobile 
tire  pump  placed  underneath  one  of  the  car  seats,  which  is 
connected  by  a  three-way  cock  into  the  trolley  air  piping  sys- 
tem, and  enables  the  air-operated  trolley  latch  to  be  withdrawn 
and  power  obtained  that  will  start  the  air  compressor  and  set 
going  the  motor  generator  set,  which  is  used  for  charging  the 
storage  battery  and  supplying  energy  to  the  control  circuit. 

In  the  main  low-potential  circuit  are  the  switch-group,  the 
reverser,  and  the  "preventive  coils."  All  of  the  switches  of  the 
group  are  provided  with  interlocks,  which  automatically  govern 
the  connections  in  such  a  way  that  each  switch  of  the  group 
acts  only  when  the  current  in  the  motors  has  decreased  to  a 
predetermined  value,  thus  making  the  acceleration  automatic. 
The  "preventive  coils"  are  small  au.xiliary  auto-transformers 
used  in  connection  with  the  main  transformer  in  order  to  pre- 
vent the  short-circuiting  of  the  intervening  turns  when  the 
motor  connections  are  changed  from  one  tap  to  another  on  the 
main  auto-transformer. 

The  control  circuit  includes  a  master  controller,  in  each 
vestibule,  the  train  line  wires  and  their  connections  to  the  valve 
magnets  and  interlocks,  a  storage  battery  supplying  energy  for 
these  wires,  and  a   motor  generator  set,  which   is   used  either 


IK.MX    AT   AVON. 

■■switch  is  opened  by  an  overload,  which  generally  causes  the 
trolley  to  be  lowered,  the  plug  is  taken  out  of  the  lower  hole 
and  placed  in  the  upper,  which  action  immediately  closes  the 
line  switch,  releases  the  trolley,  and  allows  it  to  spring  up 
against  the  wire.  As  soon  as  contact  is  made  with  the  main 
circuit,  the  plug  is  taken  out  of  the  upper  hole  and  replaced  in 
the  lower  one. 

There  is  a  push  button  upon  each  side  of  the  bottom  of  the 
master  controller  case.  That  on  the  right-hand  side  is  used  for 
lowering  the  trolley  and  opening  the  line  switch.  When  the 
button  on  the  left-hand  side  is  pressed  the  switch  group  con- 
nection is  stepped  up  to  the  last  or  high-speed  notch  and  re- 
mains in  that  position  until  the  handle  of  the  controller  has 
been  returned  to  the  oflf  position. 

There  are  four  distinct  notches  on  each  side  of  the  controller, 
the  first  corresponding  to  the  coasting  position  with  the  maiir 
circuit  opeu,  the  others  enabling  such  gradations  of  speed  as 
may  be  desired.  Reversal  is  effected  by  moving  the  controller 
handle  to  the  opposite  side  of  the  center  or  dead  point.  If  the 
controller  stops  on  the  dead  point,  as  it  will  if  released  by 
the  hand,  the  brakes  will  be  applied  immediately. 

The  motor  generator  sfet  is  a  compact  machine  of  about  Mi 
kilowatt,  the  motor  being  of  the  self-starting  induction  tj-pe, 
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wouiici  for  no  volts,  the  generator  delivering  normally  about 
23  volts.  It  is  placed  under  one  of  the  seats  in  the  car  and  is 
covered  by  a  box  with  removable  lid,  so  that  it  can  easily  be 
reached  for  such  small  attention  as  it  requires.  It  is  mounted 
upon  rubber  bushings,  and  runs  so  quietly  that  its  presence  in 
the  car  can  hardly  be  detected. 

The  storage  battery  consists  of  seven  cells  contained  in  a 
wooden  box  with  handles,  carried  in  an  enclosed  box  under- 
neath the  car.  No  other  auxiliary  lines  for  any  purpose  are 
connected  to  the  control  circuit,  in  order  to  prevent  it  from 
being  disabled  by  accidental  grounds. 

In  one  vestibule  there  is  located  in  an  asbestos-lined  com- 
partment enclosed  with  steel  doors  a  slate  switchboard  panel 
upon  which  are  carried  all  the  switches  and  fuses  for  the  con- 
trol of  the  battery  and  motor  generator  set,  the  lighting  cir- 
cuits and  heaters,  and  also  the  main  connection  from  the  low- 
tension  side  of  the  main  autotransformer  to  the  auxiliaries. 

The  control  circuit  is  fitted  with  junction  boxes,  branches 
running  to  receptacles  at  each  of  the  four  corners  of  the  car 
directly  under  the  end  sills.  The  jumpers  for  connecting  the 
cars  and  the  receptacles  are  of  the  12-point  type,  there  being 
12  wires  in  the  main  control  circuit. 

All  of  the  low-tension  wiring  between  the  transformer  and 
switch  group  and  motors  is  enclosed  in  a  boxing  of  "Transite," 
to  insure  its  protection  against  mechanical  injury,   as  the  in- 


longer  rods  being  flattened  in  the  middle  to  admit  of  bending 
them  slightly,  so  as  to  conform  to  the  divergence  of  the  mes- 
senger  and   trolley  wire   near   the   ends   of   the   spans.     Both 


FIG.    3. — DETAILS    OF    HANGER 

ductive  efTect  of  heavy  currents  renders  the  use  of  iron  con- 
duits impossible  for  this  part  of  the  wiring. 

The  air  brake  and  electrical  equipment  were  placed  upon  the 
cars  by  the  engineers  at  the  Buffalo  car  shops  of  the  Erie 
Railroad. 

CATENAKY   TROLLEY  CONSTRUCTION. 

The  overhead  trolley  construction  being  the  first  of  all  cate- 
nary installations  to  operate  regularly  at  11,000  volts,  almost 
all  of  the  details  had  to  be  designed  especially  for  the  equip- 
ment. Nearly  all  of  the  construction  is  of  the  side-pole  and 
brack.t  type,  exceptions  being  found  at  sidings  and  railroad 
yards.  A  Xo.  4—0  grooved  copper  contact  wire  is  supported 
at  intervals  of  10  ft.  by  hangers  suspended  from  a  seven-strand 
7/16-in.  steel  "messenger"  cable  supported  by  the  brackets, 
tach  bracket  consists  of  a  3-in.  x  2.5-in.  tee  10  ft.  long,  the 
heel  of  which  is  fastened  to  the  wooden  pole  by  a  pair  of  bent 
straps,  the  outer  end  being  supported  from  the  pole-top  by  two 
^-in.  steel  truss  rods,  instead  of  the  single  rod  commonly  used 
in  bracket  work.  The  insulator  used  at  each  bracket  is  of 
Thomas  manufacture,  Ci'/i  ins.  in  diameter,  and  6  in.  high.  It 
i%  of  the  ihrcc-pctticoat  typo,  but  is  made  in  two  parts  heM 
together  by  a  quick-setting  cement  of  litharge  and  glycerine. 
•  On  straight  track  the  poles  arc  placed  at  intervals  of  120  ft., 
but  on  curves  the  intervals  are  somewhat  shorter.  The  maxi- 
mum deflection  from  the  center  line  of  the  track,  on  curves, 
is  7  ins.  each  way.  The  catenary  hangers  arc  of  the  Electric 
Railway  Company's  drop-forged  type,  being  modified  by  the 
engineers  to  suit  the  requirement-:.  The  messenger  clip  and  the 
trolley  clip  are  of  the  same  type  but  grooved  differently  to  ac- 
commodate their  respective  wire;.  They  arc  joined  by  a  H-i"- 
iron    hanger-rod,    with    rii'li'  Imn'l    threads    on    each    end,    the 


FIG.   4. — OVERHEAD  CONSTRUCTION    AT    MT.    MORRIS   TERMINAL. 

the  trolley  and  the  messenger  ears  are  secured  in  position  by 
jam  nuts.  This  type  of  suspen.iion  was  developed  especially 
for  this  installation,  and  is  so  constructed  that  there  is  no  pos- 
sibility of  parts  coming  loose  and  falling  apart  on  account  of 
vibration.  It  is  also  very  quickly  ^ind  easily  adjustable  on  the 
trolley   wires. 

The  steady-strain  rods,  which  arc  of  treated  wood,  are 
mounted  at  one  side  of  the  bracket  instead  of  directly  under- 
neath, in  order  to  give  sufficient  clearance  for  the  pantograph 
trolley  on  curves,  where  the  super-elevation  results  in  the 
lilting   of    the    shoe    from    the   horizontal.      Each   steady-strain 


KIG.    5. — SIDING    AT    MORTIMER,    SH(>WIN(;    (IVKKHIAI)   CONSTRITTION, 
SWITCH     TOWER,     SIGNAL     AND    SWITCH     LOCK. 

rod  is  hinged  to  a  spool-type  Thomas  porcelain  strain  insulator, 
which  is  clamped  to  one  side  of  the  bracket  in  such  a  manner 
that  the  hinged  end  of  the  rod  is  almost  at  the  elevation  of 
the  top  of  the  tee  bracket.  The  niclliod  of  attaching  the 
steady-strain  insulators  to  the  bracket  is  such  that  they  can 
readily  be  shifted  along  the  bracket  to  follow  up  any  change 
in  alignment  of  the  trolley  wire  that  may  be  required  by 
curv.nture  or   for  any  other  reason.     The  clamps  holding  the 
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steady-slrain  insulators  are  of  3  in.  x  J^  in.  bent  iron.  The 
spool-type  insulators  are  cemented  on  to  pieces  of  J4-'"-  P'PC, 
through  which  passes  the  fj-in.  eyebolt  by  means  of  which  they 
are  attached  to  the  bent  irons.  Steady  strains  are  used  only  on 
curves  and  turnouts ;  they  were  not  found  necessary  on  tangent 
track. 

The  span  constructed  is  as  nearly  as  possible  similar  to  the 
bracket  construction,  the  same  type  of  pin  and  insulator  being 
used.  A  3  in.  x  2J/2  in.  tee  about  30  ins.  long  is  suspended  from 
the  span  wire  by  hangers  of  galvanized  strand  cable,  adjustable 
in  length,  and  fastened  to  the  span  wire  cable  by  specially 
designed  clips,  the  construction  forming  a  sort  of  stirrup  upon 
which  the  pin  and  insulator  are  carried.  The  messenger  wire 
rests  upon  the  insulator  just  as  in  the  case  of  regular  bracket 
construction.  This  form  is  used,  not  only  for  spans  where 
there  is  only  one  track,  but  also  in  the  yards  at  Avon,  and 
Rochester,  where  three  or  four  parallel  tracks  are  electrically 
equipped.  Span  construction,  in  general,  was  used  only  where 
conditions  absolutely  required  it. 

For  the  extra  long  spans  required  in  the  Rochester  yard, 
where  it  was  impossible  to  use  guys  of  the  ordinary  type,  it 
became  necessary  to  employ  a  self-supporting  span  construction, 
and  this  was  accomplished  by  installing  the  "Tripartite"  type 
of  steel  pole,  set  in  concrete.  This  pole  is  constructed  of  re- 
roUcd  Bessemer  steel  rails,  and  it  is  less  subject  to  rust,  and 
consequently  is  more  durable  than  any  other  available  type  of 
metal  pole;  moreover,  all  of  its  surfaces  are  always  open  and 
:arc  easily  inspected.  On  account  of  the  great  tcnstile  strength 
of  the  material,  there  is  considerable  saving  in  weight,  and  the 
fact  that  it  was  a  standardized  product,  enabled  quicker  delivery 
to  be  made  than  though  special  riveted  poles  of  structural  steel 
shapes  had  been  especially  designed  for  these  locations.  The 
span  wires  consist  of  the  regular  messenger  cable  fitted  with 
cable  sockets  sweated  on  at  each  end,  the  same  being  fastened 
to  turnbucklcs  and  pole  collars  at  ihe  fops  of  the  poles.  There 
are  two  span  cables  at  each  pair  of  poles,  the  upper  one  being 
used  to  cany  the  weight,  the  lower  one  acting  to  steady  the 
arrangement  and  also  serving  as  a  relay  in  case  of  an  accident 
to  the  upper  span.  Similar  construction  was  also  used  at 
Avon,  where  guying  of  the  side  poles  was  not  always  possible. 


the  messenger  and  the  trolley  wire  is  easily  adjusted  to  suit 
the  conditions,  by  shifting  the  spool-type  insulator  up  and  down 
the  spacing  rod,  by  inserting  longer  or  shorter  nipples  of  pipe 
underneath  it.  In  general,  where  it  is  near  a  span  wire,  the 
messenger  cable  is  supported  rigidly  on  its  insulator  and  the 
trolley  wire  needs  all  the  side  pull ;  but  in  the  middle  of  a  span 
the  pull  must  be  equally  divided  between  the  messenger  and 
the  trolley  wire. 

The  presence  of  several  through-truss  bridges  over  streams, 
and  two  low  bridges  over  the  Erie  right  of  way,  necessitated 
the  employment  of  special  construction  at  these  ujints,  particu- 
larly at  the  bridge  at  Clarissa  Street,  on  th^  outskirts  of 
Rochester.  The  original  clearances  here  were  sckIow  that  the 
road-bed  had  to  be  excavated  out  and  the  track  fewered  about 
2  ft.,  the  minimum  clearance  between  the  rails  ^d  the  trolley 
wire  being  finally  18  ft.  The  messenger  is  fasteSed  to  a  hori- 
zontal spool-type  insulator  mounted  at  the  cedfer  of  a  sub- 
stantial piece  of  turned  oak,  which  is  long  enougn  to  carry  two 
more  similar  insulators,  one  on  either  side  of  the  center  one. 

The  steel  hangers  reaching  down  from  the  overhead  bridge 
structure  carry  the  two  side  insulators,  so  that  there  are  al- 
ways two  insulators  in  series  between  the  11, 000- volt  messenger 
cable  and  the  steel  parts  of  the  bridge.  These  insulated  sup- 
ports are  suspended  at  short  intervals  from  the  under  side  of 
the  bridge,  and  are  further  supplemented  by  the  use  of  steady 
strains  which  prevent  any  side  displacement  of  the  trolley  wire. 
The  sortest  sizes  of  hanger  spacing  rods  are  used  in  such 
places.  Where  the  bridge  trusses  are  high  enough  to  permit  it, 
an  iron  stirrup  is  employed  like  that  used  in  span  work,  which 
carries  the  standard  form  of  straight-line  insulator,  and  the 
regular  type  of  catenary  suspension  is  employed. 

TELEGRAPH    SYSTEM. 

As  is  well  known,  the  single-phase  trolley  system  causes  inter- 
ference with  telegraph  lines  along  the  right  of  way,  and  unless 
both  the  electrostatic  and  electromagnetic  induction  are  properly 
compensated  there  is  always  danger  of  telegraphic  communica- 
tion being  seriously  affected.  The  electrostatic  effect  is  particu- 
larly annoying,  as  it  is  absolutely  continuous  as  long  as  the 
trolley  line  is  charged,  whether  or  not  there  are  any  cars 
moving.      Various    means    were    proposed    and    tried    by    the 
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FIG.    5. — DETAILS    OF    BRACKET   CONSTRVCTIOX. 


.•\  vory  simple  type  of  pull-off  was  devised  for  the  curves  in  the 
span  construction,  and  it  so  happened  that  both  the  Rochester 
and  the  Mt.  Morris  yards  have  considerable  curvature.  The 
pull-off  consists  simply  of  a  spool-type  insulator,  with  a  pipe 
ccmeiucd  through  the  center;  the  pipe  is  slipped  over  the  hanger 
spacing-rod  joining  the  messenger  and  trolley  clips,  thus  giving 
an  insulating  connection  through  which  an  ordinary  pull-off 
cable  can  be  attached  to  both  the  messenger  and  the  trolley 
wherever  requircil.     The  division  of  the  horizontal  pull  between 


Western  Union  Telegraph  Company  for  the  elimination  of 
the  "static,"  which  always  causes  the  telegraphic  relays  to  chat-  • 
tcr,  but  the  most  successful  thus  far  known  is  that  due  to  E.  \V. 
."Kpplegate,  quadruplex  expert  for- the  Western  Union  Telegraph 
Company,  who  has  developed  a  very  simple  means  for  over- 
coming static  interference.  Mr.  Applegate  worked  upon  the 
theory  that  it  is  useless  to  try  to  compensate  for  the  electrostatic 
influence,  and  that  it  is  best  to  "pacify"  the  instrument  by 
additional  devices. 
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The  Applegate  "static  pickup,"  for  which  a  patent  has  been 
applied,  comprises  a  back  contact  relay  and  a  high  resistance 
shunt.  The  current  enters  the  relay  i  and  2  through  a  150-ohm 
magnet  coil  attracting  the  armature  C.  When  the  line  opens 
by  any  operator  opening  his  key  the  armature  C  falls  back  and 
through  the  back  contact  connects  point  C  and  D  by  the  aid  of 
a   spring   S. 

The  shunt  A  consists  of  350  ohms  of  carbon  stick,  and  pro- 
vides a  better  path  for  the  static  electricity  than  do  the  mag- 
nets, pacifying  the  magnets  to  a  certain  extent.  When  the  line 
opens  and  the  armature  connects  with  the  back  stop  C  and 
D,  both  the  A  and  B  shunts  are  in  with  the  main  line  and 
pick  up  the  static  electricity  which  escapes  through  shunt  A 
to  the  ground,  relieving  the  agitation  of  the  armature  so  that 
it  can   respond  to  the  closing  of   the  line. 

The  shunt  A  robs  the  relay  of  main  line  battery  current 
very  materially,  so  that  it  responds  to  the  home  key  sluggishly. 
Consequently  the  auxiliary  battery  F  is  inserted  in  shunt  2. 
When  the  armature  C  falls  back  this  battery  acts  upon  the 
magnets  and  assists  their  prompt  response  to  the  home  key  or 
to  any  other  operator  to  such  an  extent  that  the  shunt  A 
does  not  cause  noticetble  drag.  Xo  matter  what  the  line  "static" 
may  be  these  shunts  "pacify"  the  instruments  and  the  "static" 
is  not  felt. 

The  armature  spring  is  adjusted  high  enough  to  overcome 
the  wave  of  "static"  that  escapes  A  and  B  shunts.  The  aid  of 
the  /-volt  battery  overcomes  this  adjustment  and  leaves  the 
relay  very  prompt  and  satisfactory. 
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-CIRCV'ITS     OF     BACK-CONTACT    TELEGRAPH     RELAY. 


The  arrangement  has  proved  so  successful  that  all 
telegraph  wires  are  now  operated  "single,"  with  ground 
return,  instead  of  in  "metallic  circuit,"  as  it  was  at 
first  feared  would  be  necessary.  The  telegraph  department  of 
the  rtilroad  company,  in  connection  with  the  signal  department, 
constructed  a  private  telephone  line  of  two  copper  wires  be- 
tween Rochester  and  Avon,  with  instruments  at  all  signal 
towers  and  stations  in  the  dispatcher's  office,  and  at  the  sub- 
stations, and  car  shed,  and  master  mechanic's  office.  This 
telephone  system  is  run  upon  the  trolley  bracket  poles,  trans- 
posed every  third  pole,  and  has  worked  satisfactorily. 

SUn-STATIOX    EQUIPMENT. 

The  energy  for  operating  the  motor-cars  is  transmitted  at 
60.000  volts  from  the  Niagara  Falls  station  of  the  Ontario 
Power  Company,  to  a  sub-station  at  Avon,  about  19  miles 
south  of  Rochester.  The  substation  equipment  consists  of 
three  ~50-kw  single-phase,  oil-insulatcfl.  water-cooled  trans- 
formers. Two  of  the  transformers  arc  arangcd  for  T-conncc- 
tion  for  changing  the  threc-pha.^e  current  at  60,000  volts  to 
two-phase  current  at  11,000  volts  for  ihc  trolley  circuits.  The 
third  transformer  is  held  as  reserve.  The  cooling  water  is 
circulate<l  by  gravity,  the  supply  coming  from  the  railroad 
company's  watcr-Jank  system  at  the  adjacent  round  house,  being 
pumped  originally  from  the  Genesee  River  about  a  mile  distant. 

The  necessary  transformation  from  three-phase  to  two-phase, 


fits  in  very  well  with  the  natural  subdivision  of  the  electrically 
equipped  line  into  two  sections,  one  of  which  is  about  19  miles 
in  length,  north  of  Avon,  the  other  about  15  miles  in  length, 
being  to  the  south  of  Avon.  The  connections  were  therefore 
laid  out  to  operate  such  sections  upon  separate  phases  of  the 


FIG.    8. — SL'U-STATIO.X    .'i .     .\.    .... 

two-phase  secondarj'  system.  One  of  the  three  secondary 
terminals  is  grounded  to  the  rails.  The  two  free 
teiminals  which  pass  to  the  separate  trolley  sections  arc  pro- 
tected by  low-equivalent  lightning  arresters  reinforced  by  electro- 
lytic lightning  arresters.  A  set  of  call  bells  is  provided  so  that 
when  the  automatic  breakers  open,  a  bell  is  rung  in  the  car- 
inspection  shed,  adjoining.  Also,  if  the  temperature  of  any 
transformer  runs  above  normal,  a  bell  circuit  connected  to  a 


FIG.    9. —  MAIN     TRANSFORMER    ROOM,     AVON     SUB-STATION. 

thermometer  in  the  top  of  the  transformer  tank  is  similarly 
made  to  operate.  The  slalinn  itself  does  not  require  the  con- 
tinuous presence  of  an  attendant,  which  is  needed  in  the  case 
of  a  rotary-converter  sub-station.  The  working  force  is  so 
organized   that    the    car-repair    men    arc    always    available    for 
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MKiJiipulalihg  the  sub-station  circuit  breakers,  and  the  cost  of 
attendance  is  thereby  reduced  to  a  minimum. 

OPERATION. 

The  equipments  above  described  were  intended  to  be  suffi- 
cient for  operating  single-car  trains  with  one  stop  per  mile, 
over  the  entire  road,  at  an  average  schedule  speed  of  24  miles 
per  hour,  or  to  haul  one  trailer,  making  stops  about  25^2  miles 
apart  at  the  same  schedule  speed.  The  company  has  furnished 
shelters  where  the  public  highways  cross  the  line,  there  being 
22  of  these  flag  stations  besides  the  regular  intermediate  way- 
stations  at  which  steam  trains  stop,  6  in  all,  or  a  total  of  28 


the    buildings    and    the    catenary    trolley    construction,   bonded 
the    track   and    installed   the   electrical    apparatus    in    the   sub- 
station and  on  the  cars. 
The    adjustment    of    the    telegraph   system    was    carried   out 


stations  at  vvhicli  electric  cars  may  be  required  to  stop.  Prac- 
tically the  electric  cars  stop  at  all  the  regular  way-stations, 
but  ;it  only  a  portion  of  the  flag  stations.     .V  single  passenger 
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FIC.   II. — DIAGRAM   OF  CIRCUITS   l.\    TRA.N'SFOR.MKR   SUB-STATI0.\ 

coach  is  frequently  attached  to  a  motor-car,  and  qn  some  trains 
baggage,  milk  or  postal  cars  are  regularly  hauled.  When  two 
trailers  are  hauled  two  motor  cars  are  required,  makitig  a 
four-car  train,  as  shown  in  the  attached  photograph.  The 
service  has  proved  immensely  popular  throughout  the  Genesee 
Valley,  through  which  it  passes,  and  it  is  intended  to  increase 
the  number  of  niolor-cars  in  order  to  handle  the  business  a 
little  more  comfortably  next  season.  It  is  found  that  the 
electric  trains  on  the  34  miles  of  line  can  be  depended  on  to 
keep  to  their  running  time  rather  better  than  the  steam  pas- 
senger and  freight  trains  operating  over  the  main  line. 


FIC.    12. — DIAGRAM    OF   CONTROLLER    CONNECTIONS. 

jointly  by  the  Western  Union  Telegraph  Company  and  the 
telegraph  department  of  the  railroad  company. 
The  order  was  given  to  the  engineers  on  June  6,  1906.  and 
although  the  intense  activity  in  construction 
work  all  over  the  country  at  that  time  ren- 
dered it  difficult  to  secure  materials  and 
labor  promptly,  the  work  was  pushed  so 
rapidly  that  about  -;<  months  later,  on  Jan. 
22,  1907,  the  first  official  trial  trip  was  run 
between  Avon  and  Rochester.  The  severe 
winter  weather  thereafter  prevailing  delayed 
the  completion  of  the  work  until  spring. 
During  April  and  May  the  whole  equipment 
of  sub-station  apparatus,  lines  and  cars  was 
thoroughly  tried  out  in  a  course  of  e.xperi- 
mental  operation,  which  also  enabled  the 
railroad  employees  to  become  familiar  with 
the  new  system.  On  June  18  commercial 
operation  began  and  has  since  continued  per- 
manently with  marked  success. 

The  Erie  is  one  of  the  oldest  steam  rail- 
roads in  the  country,  but  that  it  is  also  one 
of  the  most  progressive  is  demonstrated  by 
its  policy  of  giving  a  thorough  trial  to  a 
system  of  electric  traction  whose  character- 
istics of  simplicity  in  construction  and  econ- 
omy in  operation  make  it  so  eminently  fitted 
to  replace  steam  motive  power  wherever  the  economic  condi- 
tions point  to  the  desirability  of  its  substitution  for  the  better- 


ment of  either  passenger  or  freight  service. 


Recent  Electrochemical  Developments — The 
Edison    Storage   Battery. 


ORGANIZATION. 

The  single-phase  system  was  recommended  for  the  electri- 
fication of  this  division  by  the  Electric  Traction  Commission 
of  the  Erie  Railroad,  and  after  authorization  by  the  company, 
was  installed  under  the  general  direction  of  J.  M.  Graham, 
vice-president  and  head  of  the  construction  department  of  tin- 
Erie. 

The  engineering  and  the  construction  work  were  carried 
out  and  the  system  brought  into  operative  condition  by  West- 
inghousc,  Church,  Korr  &  Company,  who  designed  and  erected 


By  looking  over  the  numerous  patents  which  have  recently 
lieen  issued  for  the  Edison  storage  battery  one  is  impressed  by 
the  enormous  amount  of  detailed  ingenious  e.xperimental  work 
which  has  been  done  by  Mr.  Edison.  It  reminds  one  of  his 
favorite  saying  that  inspiration  is  only  another  way  of  spelling 
perspiration.  Besides  the  general  construction  of  the  battery, 
details  of  the  relief  valve  and  gas  separator,  which  are  already 
well  known,  two  special  features  have  been  revealed  by  his  re- 
cent patents.  One  is  the  method  of  making  seamless  battery 
cans,  the  other  ihe  method  of  mixing  flake  cobalt-nickel  with 
the  active  material  for  the  sake  of  improving  the  conductivity. 

The  manufacture  of  seamless  steel  cans  is  carried  out  by 
electrolytic  ileposition  in  a  number  of  steps,  each  of  which  is 
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important  for  the  success.  Hollow  brass  or  copper  molds  of 
the  proper  form  are  first  coated  with  an  exceedingly  thin  layer 
of  paraffine  wax,  over  which  a  coating  of  graphite  is  applied. 
The  layer  of  wax  is  so  thin  that  the  graphite  apparently  makes 
contact  through  the  wax  with  the  mold.  A  coating  of  copper 
of  about  0.004-in.  thickness  is  then  applied  electrolytically.  The 
mold  is  then  removed,  washed  and  introduced  into  a  second 
tank,  where  it  receives  an  electrolytic  coating  of  nickel  about 
0.001  in.  thick.  Then  it  passes  into  a  third  tank  containing  a 
neutral  ferrous  ammonium  sulphate  solution  with  iron  anodes. 
Here  it  receives  an  iron  coating  of  about  0.02-in.  thickness.  In 
order  to  prevent  the  formation  of  pits  or  holes  in  the  deposited 
iron  coatitig,  which  would  be  likely  to  form  by  the  accumula- 
tion of  gas  bubbles  thereon,  and  in  order  to  secure  a  very 
smooth  surface,  a  quantity  of  crushed  charcoal  is  introduced 
into  the  solution,  whereby  the  added  material  will  rub  over  and 
scour  the  surface  of  the  deposited  metal,  polish  the  same  and 
wipe  off  any  gas  bubbles  which  may  tend  to  accumulate.  Dur- 
ing the  iron  plating  the  mold  is  rapidly  revolved  at  a  speed  of 
about  1 5^2  revolutions  per  second.  The  mold  is  then  removed 
from  the  tank  and  washed  in  water  of  a  temperature  of  about 
75  degs.  C,  thereby  melting  the  wax  originally  deposited  on  the 
mold.  The  deposited  can  is  then  removed  from  the  mold  and 
is  annealed  by  heating  it  to  a  red  heat  in  a  closed  retort  con- 
taining a  non-oxidizing  atmosphere,  such  as  hydrogen  gas. 
.\fter  annealing,  the  articles  are  allowed  to  cool  in  the  same  at- 
mosphere. Finally,  the  copper  originally  deposited  on  the 
graphite  is  removed  by  tilling  the  can  with  a  solution  of  cop- 
per nitrate  and  sodium  nitrate  and  using  the  can  as  an  anode 
against  a  copper  cathode. 

It  is  quite  evident  that  in  this  long  process,  which  is,  of 
course,  carried  out  by  automatic  machinery,  not  a  single  step  is 
superfluous.  The  wax  coating  on  the  mold  is  applied  to  permit 
later  an  easy  removal  of  the  deposited  can  from  the  mold.  The 
graphite  coat  serves  for  making  the  surface  conductive.  The 
copper  coat  is  necessary  because  a  nickel  deposit  would  not 
stick  to  the  graphite.  The  nickel  is  necessary  on  account  of  the 
caustic  soda  electrolyte  of  the  battery.  In  depositing  the  iron, 
the  use  of  the  small  particles  of  crushed  charcoal  not  only 
serves  for  wiping  off  the  gas  bubbles,  but  also  for  incorporating 
a  small  percentage  of  carbon  with  the  iron.  In  the  subsequent 
annealing  process  the  iron  gets  the  necessary  strength  and,  on 
account  of  the  small  percentage  of  carbon  incorporated  wi»h  it, 
it  is,  in  fact,  converted  into  a  superior  product  of  soft  steel 
containing  almost  0.4  per  cent  of  carbon. 

It  was  early  recognized  by  Mr.  Edison  that  in  order  to  get 
high  conductivity  of  the  active  mass  in  the  little  pockets  of  his 
storage  battery  plates,  it  was  necessary  to  mix  the  active  mass 
of  nickel  hydroxide  with  some  material  of  good  conductivity. 
Flake  graphite  was  first  used,  but  in  the  course  of  a  long  time 
it  was  found  that  the  flake  graphite  undergoes  a  change  in  it- 
contact  resistance  and  the  capacity  of  the  battery  is  thereby  di- 
minished. Mr.  Edison  now  uses  flakes  of  a  nickel-cobalt  alloy, 
containing,  say,  60  per  cent  of  cobalt  and  40  per  cent  of  nickel. 
Of  the  numerous  patents  for  the  production  of  these  flakes 
or  films  it  will  be  sufficient  to  describe  the  method  revealed  in 
the  last  patent.  .\  copper  cylinder  with  a  polished  nickel- 
plated  surface  is  first  immersed  in  a  suitable  cobalt  plating  bath, 
and  while  the  cathode  is  revolved  a  thin  film  of  cobalt  o.oooi  in. 
or  less  in  thickness  is  plated  on  the  cathode.  This  is  then 
washed  and  placed  in  a  solution  of  copper  sulphate  containinR 
some  free  acid,  whereby  the  cobalt  is  caused  to  go  into  solution 
and  the  copper  is  deposited  as  cement  copper  in  granular,  but 
slightly  adhesive  form.  The  cylinder  is  then  placed  in  a  cop- 
per plating  bath  and  an  electro-deposit  of  copper  o.oo.^  in.  to 
O.0O.15  in.  thick  is  obtained  on  the  cement  copper,  while  the  cath- 
ode is  rotated.  It  is  then  washed  and  introduced  into  a  bath 
consisting  of  a  mixture  of  chloride  of  cobalt  and  chloride  of 
nickel,  and  a  cobalt-nickel  alloy  deposit  is  obtained  about  0.0002 
in.  thick.  The  cylinder  is  again  washed,  and  a  second  film  of 
copper  is  deposited,  then  another  film  of  cobalt-nickel,  and  so 
on,  producing  electrolytically  alternating  layers  of  copper  and 
cnhalt-nickel.  tintil  a  composite  sheet  of  sufficient  thicknesi  has 


been  obtained.  This  sheet  is  cut  longitudinally  of  the  cathode 
into  small  strips  which  are  placed  in  a  basket  and  introduced 
into  an  ammoniacal  solution  of  copper  sulphate  and  moved  up 
and  down  in  this  bath.  The  copper  is  thereby  "dissolved,  while 
the  nickel  and  cobalt  are  not  attacked,  so  that  the  desired  films 
or  flakes  of  cobalt-nickel  are  obtained. 


New  Telephone  Patents. 


SELECTOR    1-OR    AUTOMATIC    EXCHANGES. 

Selectors  for  automatic  exchanges  have  several  well-defined 
functions  to  perform.  In  every  case  the  switching  mechanism 
must  be  advanced  by  a  ratchet  arrangement  responsive  to  elec- 
trical impulses ;  the  mechanism  must  be  stationary  between 
impulses  so  that  their  effects  will  be  accurately  cumulative,  and 
again  the  whole  apparatus  must  be  released  at  will  to  return 
to  zero  position.  Usually  these  combined  functions  have  in- 
volved a  differentiation  of  circuits  and  the  provision  of  two  or 
more  magnet  actions. 

Messrs.  C.  E.  Scribner  and  C.  D.  Enochs  have,  however,  re- 
cently patented  a  selector  in  which  one  magnetic  action  and 
one  arrangement  of  circuit  suffices.  As  usual,  the  operating 
magnet  oscillates  a  pall  which  engages  a  ratchet  to  advance  this 
latter  one  step  cr  tooth  for  each  vibration  of  the  pall.  The 
latchet  is,  however,  secured  to  a  massive  disc  which  moves 
with  it,  a  weighted  arm  tending  to  resist  the  forward  move- 
mem  under  action  of  gravity.  The  inertia  of  this  mass  is  so 
great  that  the  unbalanced  force  is  not  able  to  generate  appre- 
ciable return  motion  between  successive  impulses  from  the 
pall.  When  the  pall  is  withdrawn  a  considerable  time,  however, 
the  ratchet  returns  to  zero.  The  patent  for  this  apparatus  is 
assigned  to  the  Western  Electric  Company. 

METAL    SHEI,L    RFCEIVER. 

There  is  shown  below  a  metal  shell  patented  by  E.  J. 
Quinby.  of   Portland.  Maine.     The  ear  cap  is  of  hard  rubber 


nUINBY    RECEIVER. 


and  slips  within  the  edge  of  the  casing.  It  will  be  seen  that 
the  magnetic  system  is  insulated  from  the  shell,  being  mounted 
upon  a  hard  rubber  bushing,  which  is  secured  in  the  proper 
position  within  the  casing. 


Letters  to  the  Editors. 

Svvitc'iboard  Connections  of  Wattmeters  and 
Watt-hour   Mertrs. 


To  the  Editors  of    Electrical  World: 

Sirs:— Referring  to  Mr.  MacGahan's  article  in  your  issue  of 
Sept.  14.  on  "Switchboard  Connections  of  Wattmeters."  I 
would  like  to  ask  Mr.  MacGahan  how  he  would  determine 
whether  the  power  factor  on  a  three-wire,  thrco-phase  system 
was  above  or  below  50  per  cent.  If  the  table  is  carried  below 
50  per  cent  power  factor,  the  ratios  of  readings  arc  the  same 
as  they  arc  from  unity  to  .so  per  cent. 

In  determining  the  voltage  connections  Mr.  MacGahan  is  in 
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error  in  his  statement  at  the  top  of  the  second  column  on  page 
538.  There  would  be  no  voltage  across  3-4  unless  i  and  2 
were  connected  together,  and  if  they  were,  then  the  voltage 
across  3-4  would  be  the  same  as  that  across  1-3  or  2-4. 

On  small  installations  a  bank  of  transformers  and  one  or 
two  motors,  with  the  watt-hour  meter  on  the  primary,  we  have 
found  that  the  starting  power  factor  at  the  instant  of  throwing 
in  the  switch  is  above  50  per  cent  and  the  slow  side  of  the  meter 
should  be  connected  to  rotate  forward  at  this  instant;  but  in  the 
case  of  large  installations  the  bank  and  meter  are  so  large  in 
comparison  to  the  size  of  the  motor  that  this  method  is  not 
certain.  I  would  like  to  ask  Mr.  MacGahan  what  he  would  do 
in  such  a  case. 

Buffalo,  N.  J.  He.vry   H.   Lvo.v. 


To  the  Editors  of    Electrical  World: 

Sirs:— Referring  to  Mr.  Henry  H.  Lyon's  letter  concerning 
the  article  by  tlie  undersigned  in  your  issue  of  Sept.  14  on 
"Wattmeter  Connections,"  I  am  sorry  to  note  that  an  error  has 
crept  into  the  text,  as  indicated  by  Mr.  Lyon.  The  second  col- 
umn of  page  538  should  read  in  part  as  follows : 

"The  connections  should  be  tested  when  the  load  is  on  and 
the  power  factor  is  higher  than  50  per  cent.  First,  the  voltage 
at  the  shunt  binding  posts  3-4  should  be  equal  to  that  on  1-3 
and  2-4,  the  leads  1-2  being  connected  together  for  the  pur- 
poses of  this  test.  If  voltage  3-4  is  1.73  times  voltage  1-3  and 
voltage  2-4,  one  of  the  voltage  transformers  must  be  reversed." 

Mr.  Lyon  brings  up  the  point  that  there  may  be  cases  when 
the  power  factor  can  be  reasonably  suspected  of  being  below  50. 
In  such  cases  an  additional  test  is  necessary  to  determine 
whether  the  power  factor  is  above  or  below  50.  I  would  sug- 
gest the  following  method  of  procedure,  which  is  based  on  the 
fact  that  the  sum  of  the  two  readings  should  be  positive,  so 
long  as  the  power  is  in  the  positive  direction.  When  the  cur- 
rents in  the  voltage  and  series  coils,  as  indicated  by  the  clock 
diagram,  are  in  the  same  direction,  or  within  90  deg.  of  being 
in  the  same  direction,  the  meter  will  read  forward.  When 
the  current  in  the  scries  coil  is  more  than  90  deg.  out  of  phase 
with  the  voltage,  the  meter  will  reverse. 

1.  By  proper  testing  with  an  incandescent  lamp  or  a  volt- 
meter obtain  three  voltage  leads,  i,  2,  3,  having  equal  voltages 
between  them. 

2.  Connect  these  leads  to  the  voltage  circuits  of  the  watt- 
meters as  previously  indicated. 

3.  Connect  the  series  transformer  in  line  I  to  meter  A, 
whose  shunt  is  connected  to  1-2,  and  series  transformer  in 
line  2  to  meter  B,  whose  shunt  is  connected  to  2-3.  (See  clock 
diagram  giving  the  phase  relations.)  In  this  diagram  1-2  rep- 
resents the  voltage  in  meter  A,  2-3  the  voltage  in  meter  B,  i-o 
the  current  in  meter  A  and  0-3  the  current  in  meter  B. 

4.  CIi.TnRC  voll.TRc  connections   from   T-2  to  1-3  on  meter  A. 


If  power  factor  is  100,  the  readings  will  be  alike  with  both 
connections.  If  the  power  factor  is  less  than  100  and  greater 
than  50,  the  readings  will  differ,  but  be  in  the  same  direction 
(either  both  positive  or  both  negative).  If  equal  to  50,  one 
of  the  readings  will  be  o.  If  less  than  50,  the  readings  with 
1-2  and  with  1-3  will  be  reversed  in  direction,  with  respect  to 
each  other. 

5.  The  same  test  may  be  performed  on  meter  B  by  changing 
the  voltage  connections  from  2-3  to  1-3.  If  the  power  factor  is 
100,  the  readings  will  be  alike.  If  less  than  100  and  more  than 
so,  the  readings  will  differ  but  be  in  the  same  direction.     If 
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equal  to  50,  one  of  the  readings  will  be  o.  If  less  than  50,  the 
readings  with  connections  1-3  and  2-3  will  be  reversed  in  direc- 
tion, with  respect  to  each  other. 

6.  If  it  is  found  from  the  above  tests  that  the  power  factor 
is  greater  than  50,  connect  the  series  coil  of  the  watt-hour  meters 
so  that  both  revolve  forward.  If  the  power  factor  is  less  than 
50,  connect  the  series  coil  of  the  slower  meter  so  that  meter 
rotates  backward  and  the  series  coil  of  the  faster  meter  so  that 
it  rotates  forward. 

The  above  description  indicates  the  use  of  two  single-phase 
meters,  but  holds  equally  true  for  a  polyphase  meter  consisting 
of  two  single-phase  meter  elements  driving  the  same  shaft. 

Pittsburg,  Pa.  Pati.  MacGah  vv 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,  Motors    and  Transformers. 

Alternating-Current  Motors. — H.  Goerges. — .\  translation  in 
abstract  with  illustrations  of  his  German  paper  recently  noticed 
in  the  Digest  on  a  general  theory  of  alternating-current  motors. 
The  author  explains  the  action  of  single-phase  and  polyphase. 
alternating-current  motors  by  resolving  the  magnetic  flux 
through  the  rotor  into  two  components,  displaced  relatively  to 
each  other  by  90  electrical  space  degrees.  The  rotor  winding 
i-  similarly  split  up  into  two  components,  whose  magnetic  axes 
niincide  with  those  of  the  fluxes.  The  rotor  currents  are 
divided  into  free,  externally  influenced,  and  forced  currents, 
and  the  classification  of  motors  is  based  on  the  nature  of  the 
rotor  currents.  The  theory  is  applied  to  the  following  four 
principal  types :  The  induction,  the  series,  the  series-short- 
circuit  and  the  repulsion  motor. — Lond.  Electrician,  Sept.  13. 


Field  Magnet  for  Turbo-Altcmators.—DetMs  oi  construc- 
tion of  rotating-field  magnets  of  cast  steel  for  turbo-generators, 
recently  patented  by  a  British  company.  The  magnet  is  divided 
into  two  parts  in  such  manner  as  to  facilitate  the  winding  of 
the  field  coils. — Lond.   Elce.  EHg'ing,  Sept.   12. 

Sfccial  Alloys  for  Transformer  Sheets— R.  Pohl.— .\  trans- 
lation with  illustrations  of  his  German  paper  on  the  design  of 
transformers  as  influenced  by  the  use  of  special  alloy  steels, 
which  was  abstracted  some  time  ago  in  the  Digest. — Lond. 
Elec,  Sept.  13. 

Predetermining  Direct-Current  Dynamos. — H.  M.  Hobart 
AND  A.  G.  Ellis. — Continuation  and  conclusion  of  their  fully 
illustrated  article  on  a  method  of  determining  the  leading 
dimensions  of  large  and  high-speed  direct-current  dynamos. — 
Lond.  Elcc.  Re-<-iexc,  Sept.  13  and  20. 
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Comiiiutatitig  Poles. — H.  Zipr. — An  article  discussing  with 
tlie  aid  of  diagrams  the  influence  of  commutating  poles  on  the 
behavior  of  generators  and  motors. — Elck.  und  Mascli.,  Sept.  8. 
Lamps  and  Lighting. 

Cheap  Metallic-Filament  Lamps. — It  is  announced  that  the 
incandescent-lamp  syndicate  in  Continental  Europe  (.Verkaufs- 
stelle  der  Vereinigten  Gliihlampen  Fabriken)  of  Berlin  "has 
decided  to  introduce  a  metallic-filament  lamp  which  will  econo- 
mize the  consumption  of  power.  The  economy  as  compared 
with  that  of  the  carbon-filament  lamps  will  be  30  per  cent, 
and  the  useful  life  will  be  about  500  hours.  It  is  stated  that 
the  price  of  the  new  lamps  will  be  only  a  few  pfennigs  greater 
than  that  of  the  normal  lamps."  (One  pfennig  is  one-fourth 
cent.)— Lond.  Elec.  Revieu:.,  Sept.  20. 

Tungsten  Filament. — A  reprint  in  full  of  a  recent  patent 
specification  of  the  British  Thomson-Houston  Company  for 
making  filaments  of  tungsten,  molybdenum,  titanium,  etc.  In 
case  of  tungsten  a  block  or  rod  consisting  of  pure  tungsten 
powder  is  pressed  into  shape  under  heavy  pressure.  It  is  then 
treated  in  an  electric  furnace  in  which  a  vacuum  is  maintained 
by  means  of  a  pump,  the  lower  end  of  the  tungsten  rod  being 
inserted  in  a  quantity  of  ductile  metal  such  as  amalgam,  etc., 
which  rests  on  the  bottom  of  the  furnace.  After  the  air  has 
been  exhausted  the  tungsten  rod  is  brought  into  contact  with 
the  amalgam.  It  is  then  lifted  and  an  arc  is  established  between 
the  tungsten  and  the  vaporizable  amalgam  below  it,  which  is 
made  the  cathode,  direct  current  being  used.  The  tungsten 
rod,  being  the  anode,  gives  off  considerable  quantities  of 
occluded  air  and  other  gases  and  these  are  taken  out  through 
the  pump,  so  that  after  some  minutes  of  operation  the  tungsten 
rod  is  in  a  clean  and  porous  condition.  The  tungsten  rod  is 
then  suddenly  lowered  into  the  amalgam  which  then  percolates 
through  the  tungsten  and  completely  fills  up  all  the  minute 
pores  in  the  stick.  The  quantity  of  amalgam  or  other  ductile 
metal  taken  up  by  the  tungsten  stick  depends  on  the  degree  of 
subdivision  of  the  tungsten  powder  and  also  on  the  extent 
to  which  it  has  been  compressed.  In  color  the  impregnated 
stick  generally  resembles  the  ductile  material.  A  special  method 
for  impregnating  the  tungsten  stick  with  copper  is  also  de- 
scribed. After  having  thus  been  impregnated,  the  tungsten 
slick  may  be  subjected  without  further  treatment  to  a  sinter- 
ing or  soldering  action  by  passing  a  strong  current  through  in 
a  vacuum  or  inert  atmosphere.  The  less  refractory  metal  with 
which  the  tungsten  is  impregnated  is  thereby  vaporized,  and 
it  is  found  that  the  resultant  stick  is  much  stronger  and  better 
suited  for  use  as  a  filament  than  the  original  stick  of  pressed 
or  untreated  material.  It  is,  however,  also  practical  to  roll 
or  draw  the  impregnated  stick  much  like  a  pure  metal  of  fair 
ductility  and  by  careful  handling  it  is  possible  to  convert  the 
sticks  into  plates  or  foil  or  into  wires  and  strips  of  the  size  now 
used  in  incandescent  lamps.  All  this  may  be  done  even  though 
the  original  refractory  stick  is  pressed  up  from  a'  nonherent 
and  finrly-divided  powder. — Lond.  Elec.  Eng'ing,  Sept.  12. 

Tungsten  Lamp. — .\  note  on  a  recent  patent  of  the  AUgem. 
Elek.  Ges.  Tungsten  filaments  for  electric  lamps  are  prepared 
from  colloidal  tungstic  acid  by  mixing  the  acid  with  a  binding 
material  such  as  starch.  The  resulting  paste  is  squirted  into 
the  form  of  filaments,  which  are  then  reduced  to  metal  by  heat- 
ing to  a  high  temperature  in  hydrogen.  In  consequence  of  the 
omission  of  an  organic  binding  material  the  finished  filamen's 
are  quite  free  frorii  carbon. — Lond.  Elec.  Eng'ing,  Sept.  12. 

Boron  Filament. — A  full  account  of  a  British  patent  sperifi- 
calion  of  the  British  Thomson-Houston  Company  for  making 
boron  filaments  for  incandescent  lamps.  Boron  nitride  is 
heated  in  a  vacuum  to  a  temperature  above  1500  deg.  C,  where- 
by it  is  decomposed,  the  nitrogen  being  carried  off  by  means 
of  the  pump.  There  is  thereby  obtained  pure  boron,  which  is 
quite  different  from  the  boron  heretofore  described  in  text 
hooks.  It  is  electrically  conductive,  and  can  be  melted  at 
exceedingly  high  temperatures  withrmt  volatilization.  To  make 
filaments  the  boron  i«  proised  into  a  rigid  rod  or  stick  or  is 
mixed  with  a  small  quantity  of  vaporizable  binder  such  as 
paraffin  so  that  it  may  be  squirted  into  the  form  of  a  filament. 


The  binder  is  then  removed  by  direct  vaporization.  In  case 
an  organic  binder  is  used,  one  is  chosen  which  completely 
vaporizes  without  leaving  carbon  in  the  boron. — Lond.  Elec. 
Eng'ing,  Sept.   12. 

Accidents  Due  to  Various  Systems  of  Lighting. — A  note  on 
statistics  of  the  accidents  caused  by  various  illuminants  during 
1906  in  Germany.  The  following  table  takes  into  account  only 
the  accidents  which  happened  to  people;  those  which  caused 
fires  and  explosions,  but  no  other  serious  injury,  have  been 
e.xcluded : 

NATURE    OF    LIGHTING. 

Acety- 
.\ccident.        Gas.       Electricity.     Petroleum.     A]c»hol.       Paraffin,     lene. 

Slight      112  4^  199  119  53  24 

berious      149  46  218  140  62  34 

Fatal     41  35  127  58  13  10 

Therefore  44.4'  per  cent  of  the  fatal  accidents  were  caused 
by  petroleum,  20.3  by  paraffin,  14.3  by  gas  and  only  12.2  by 
electricity.  The  greater  part  of  the  fatal  accidents  due  to 
electricity  were  caused  by  carelessness,  foolhardiness  or  drunk- 
enness. Only  two  were  actually  due  to  leakage.-— Lond.  Elec, 
Sept.  13. 

Power. 

Turbo-Alternators. — The  first  part  of  an  illustrated  descrip- 
tion of  the  standard  types  of  turbo-alternators  and  turbo- 
dynamos  built  by  Brown-Boveri  &  Company. — Lond.  Electrician, 
Sept.  20. 

5injj  Hydro-Electric  Station. — An  illustrated  description  of 
a  water-power  station,  which  was  established  recently  not  far 
from  Engelberg,  principally  for  the  supply  of  electrical  energy 
in  Lucerne.  A  fall  of  about  1000  ft.  is  available.  Three 
main  2000-hp  generating  sets  are  installed.  The  alternators 
are  arranged  to  run  either  as  three-phase  or  single-phase,  for 
the  motor  or  lamp  service,  respectively.  The  switch  gear, 
which  includes  oil  switches  on  both  the  6000-volt  and  the 
27,000-volt  sides  of  the  step-up  transformers,  is  very  com- 
plete. Cellular  construction  is  used  throughout,  with  bare  bus- 
bars, supported  on  insulators.  —  Lond.  Elec.  Engineering, 
Sept.   19. 

Electric  Machinery  in  Mines. — .\n  article  on  the  construction 
of  fire-proof  and  explosion-proof  inachinery  for  min^s,  dealing 
especially  with  the  construction  and  installation  of  the  switch 
gear,  the  motors  and  the  transformers. — Lond.  Elec.  Rez'iczv, 
Sept.  20. 

Superheated  Steam. — O.  H.  Wilpt. — The  first  part  of  a  very 
long   article   on    the   use   of    superheated    steam    in   generating 
stations. — L' Industrie  Elec,  Sept.  10. 
Traction. 

Single-Phase  Traction. — A.  Heylanp. — .\  long  paper  read 
before  tlie  recent  meeting  of  the  German  Association  of  Elec- 
trical Engineers.  The  author  first  sketches  the  general  develop- 
ment which  resulted  from  the  introduction  into  practice  of 
single-phase  commutator  motors.     He  then  endeavors  to  show 
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that  no  essential  further  progress  can  be  expected  from  commu- 
tator motor";  and  that  it  is  doubtful  whether  the  results  which 
have  been  accomplished  will  be  sufficient  to  justify  the  use  of 
the  single-phase  commutator  motors  for  heavy  traction.  In  the 
second  part  of  the  paper  various  combination  arrangements  are 
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described  in  which  simple  single-phase  induction  motors  with 
slip  rings  and  without  commutator  are  used.  The  fundamental 
idea  is.  to  connect  in  parallel  with  the  rotor  circuit  of  the 
motor  an  excited  but  unloaded  auxiliary  motor.  This  arrange- 
ment is  of  special  advantage  in  connection  with  two  motors  in 
cascade,  the  excited  unloaded  auxiliary  motor  being  inserted 
between  the  two  main  motors.  Such  an  arrangement  is  shown 
in  Fig.  I,  where  A  is  the  first  single-phase  induction  motor 
being  directly  connected  to  the  transmission  line  ab.  B  is  the 
second  induction  motor  and  between  the  two  the  auxiliary 
unloaded  motor,  C,  is  connected.  The  resistance  R  is  used  for 
starting.  A  second  arrangement  is  shown  in  Fig.  2,  in  which  A 
is  again  a  single-phase  induction  motor  directly  connected  to 
the  line.  C  is  a  motor-generator  consisting  of  a  three-phase 
motor  and  a  direct-current  dynamo  with  independent  excitation. 
B  is  a  direct-current  motor.  A  third  arrangement  which  the 
aulhor  seems  to  consider  as  the  most  advantageous  one  is  shown 
in   Fig.  3,  where  A   is  the   first  single-phase  induction  motor, 
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which  is  directly  connected  to  the  line  ab.  B  is  a  second  in- 
duction motor,  the  secondary  of  which  is  short-circuited,  and  C 
is  the  auxiliary  motor  which  is  used  as  a  frequency  converter. 
— Elek.  Zeit.,  Sept.  12  and  19. 

Electric  Traction  on  Raihvays. — P.  Dawson'. — In  a  continua- 
tion of  his  very  long  and  fully  illustrated  serial  on  electric 
traction  on  railways,  the, author  takes  up  the  subject  of  running 
curves.  He  first  considers  the  construction  and  use  of  the 
kilowatt-speed  curve  of  a  motor,  the  tractive-force  speed  curve 
and  the  time-tractive-force  curve  from  which  the  other  two  arc 
derived.  The  value  of  such  curves  is  shown  by  a  practical 
application  to  part  of  the  London,  Brighton  &  South  Coast 
Railway.  The  effect  of  varying  the  gear  ratio  is  then  con- 
sidered, and  the  derivation  of  the  curve  giving  the  load"  on  the 
generating  station  for  a  given  service.  Polar  curves  are  the 
most  convenient  for  this  purpose,  as  is  shown  by  an  actual 
example.  The  effect  of  revolving  masses  is  then  considered. — 
Lond.  Elec,  Sept.   13  and  20. 

Installations,  Systems  and  Appliances. 

Manchester. — An  abstract  of  the  last  annual  report  of  the 
municipal  electric  works  of  Manchester.  There  are  three 
separate  works  with  an  aggregate  rating  of  33,800  kw.  The 
total  number  of  kw-hours  sold  during  the  year  were  47,564,903, 
of  which  24,786,457  were  sold  for  tramways  and  the  balance 
for  private  lamps  and  motors  and  public  lamps.  The  total 
cost  per  kw-hour,  including  capital  charges,  was  3.242  cents, 
while  the  corresponding  income  from  all  sources  was  3.508 
cents. — Lond.  Electrician,  Sept.  13. 

Electricity  on  Board  of  Steamer. — An  illustrated  description 
of  the  electric  installations  on  the  White  Star  liner  Adriatic. 
There  are  a  gymnasium  with  a  number  of  motor-driven  ap- 
pliances, a  radiant  heat  bath,  and  many  other  applications  of 
electricity.  Its  generating  plant  consists  of  five  75-kw  sets. 
There  are  over  3000  lamps,  and  about  50  motors  of  various 
sizes. — Lond.  Elcc.  Eng'iug,  Sept,  19. 

Imjiroving  a  .Vmn//  Power  Load. — II.  S.  Hatfield. — The  chief 
obstacle  to  an  increased  use  of  cheap  energy  by  the  average 
private  lighting  consumer  is  that  the  supply   for  energ)-  must 


be  separately  metered  and  it  is  necessary  either  to  install  a 
separate  circuit  for  the  purpose  or  to  use  a  sub-meter.  The 
author  strongly  favors  the  latter  method  and  describes  an  in- 
strument suitable  for  this  purpose  which  is  a  miniature  mercury 
electrolytic  meter  registering  either,  first,  the  energy  consumed 
by  a  tapping  taken  from  the  plug  and  connected  to  another  plug 
or  direct  to  a  radiator,  etc.,  or,  second,  energy  consumed  by 
an  appliance  plugged  in  on  the  lid  of  the  meter. — Lond.  Elec, 
Sept.  13. 

High-Tension  Condensers. — J.  Schmiw. — The  first  part  of  a 
serial  on  different  applications  of  high-tension  condensers.  The 
first  installment  deals  with  the  use  of  a  condenser  for  overcom- 
ing the  phase-difference  and  resonance  phenomena  in  distribu- 
tion networks. — Elek.  Am.,  Sept.  8. 

Safety  Regulations. — The  complete  set  of  the  new  safety 
regulations  for  electric  installations  adopted  by  the  Association 
of  German  Electrical  engineers.  They  will  be  in  force  begin- 
ning with  Jan.  I,  1908.  Several  points  in  the  regulations  are 
explained  in  an  article  by  K.  Wilkens. — Elek.  Zeit.,  Sept.  12. 
Wires,  Wiring  and  Conduits. 

Sag  of  Lines. — G.  Xicolals. — -The  selection  of  the  proper 
sag  of  a  line  is  one  of  the  most  important  requirements  for  the 
best  erection  of  a  telegraph  line.  The  author  in  a  long  article 
gives  diagrams  with  curves  which  permit  a  graphical  solution 
of  all  problems  referring  to  the  equilibrium  condition  of  over- 
head lines. — Elek.  Zeit.,  Sept.  12  and  19. 

Insulating  Varnishes. — A.  R.  Warxes. — An  article  on  insulat- 
ing varnishes  pointing  out  the  very  dangerous  effect  of  the  use 
of  linseed  oil  in  such  varnishes,  and  describing  experiments 
which  show  these  effects. — Lond.  Elec.  Review,  Sept.  20. 

Junction  Box.— An  illustrated  description  of  a  junction  box 
for  metallically  sheathed  electric  cables  recently  patented  by  an 
English  telegraph  company.  The  mechanical  details  of  the 
arrangement  are  described  and  illustrated,  showing  that  good 
electrical  contact  with  the  sheathing  is  insured. — Lond.  Elec. 
Eng'ing,  Sept.  19. 

Soldering. — A.  L.ippman.v. — The  first  part  of  a  translation  in 
full  of  his  German  article  on  experiments  with  solders  for 
electric  wires  which  was  recently  abstracted  in  the  Digest. — 
Lond.  Elec.  Revieiv,  Sept.  20. 

Switches. — Illustrated  descriptions  of  various  forms  of  mul- 
tiple-contact, two-way  and  other  special  types  of  switches  and 
combined  switches  and  wall  sockets,  made  by  a  British  com- 
pany.— Lond.  Elec.  Eng'ing,  Sept.  19. 

Electrophysics  and  Magnetism. 

Oscillations  in  Direct  Currents. — .X.  paper  referring  to  the 
work  of  Athanasiadis  on  the  telephone  sounds  produced  by 
direct-current  dynamos  with  large  capacities  in  the  circuit.  The 
author  found  that  such  tones  were  produced  as  soon  as  he  in- 
serted into  the  circuit  a  horseshoe  electromagnet  used  for  the 
study  of  diamagnetism.  He  even  found  them  produced  on  in- 
serting an  accumulator  with  a  resistance  of  manganin  plates. 
With  a  current  of  30  amperes  the  sound  could  be  heard  two  or 
three  yards  off.  The  pitch  of  the  note  was  in  all  cases  equal 
to  the  product  of  the  frequency  into  the  number  of  segments 
of  the  commutator.  This  suggests  that  it  is  a  temperature 
effect,  produced  by  the  alternating  thermal  expansion  and  con- 
traction of  the  wire  coils  or  manganin  sheets,  which  is  communi- 
cated to  the  air  and  then  perceived  as  sound.  The  same  effect 
may  be  produced  by  connecting  up  an  arc  lamp.  In  one  case 
the  note  so  produced  was  audible  in  every  part  of  a  hall  capable 
of  holding  150  people.  This  was  all  the  more  noteworthy  since 
there  was  here  no  question  of  microphone  currents. — Ann.  d. 
Physic,  No.  9,  abstracted  in  I^nd.  Elec.  Eng'ing,  Sept.  I. 

Electrochemistry  and  Batteries. 

Electrolysis  of  Fused  Salts. — R.  Lorenz. — If  fused  salt,  for 
instance,  lead  chloride,  is  electrolyzed  with  a  fused  lead 
cathode,  it  is  found  that  lead  dissolves  from  the  cathode  in 
the  fused  electrolyte  in  the  form  of  a  mist.  The  mist  forma- 
tion, of  course,  represents  a  reduction  of  efficiency.  The  author 
has  found  that  this  may  be  avoided  by  adding  a  chloride  of  an 
alkali  metal  to  the  electrolyte. — Zeit.  f.  Elek.,  .\ug.  23. 
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Units,  Measurements  and  Instruments. 

Alternating-Current  Wattmeter  and  Voltmeter. — An  illus- 
trated description  of  new  commercial  forms  of  alternating 
current  instruments  with  iron  cores  as  designed  by  Sumpner. 
By  the  use  of  laminated  iron  cores  with  narrow  air-gaps  in 
these  instruments,  strong  magnetic  fields  are  produced,  thus 
permitting  of  the  employment  of  strong  controlling  springs  for 
the  moving-coil  system  without  loss  of  sensitiveness,  and  ren- 
dering the  instruments  proof  against  the  influence  of  external 
magnetic  fields.  It  was  shown  by  Sumpner  that  the  difficulties 
due  to  hysteresis  and  variation  of  permeability  which  had  been 
expected  to  arise  from  the  use  of  iron  cores,  could  be  over- 
come by  suitable  design,  "and  the  series  of  instruments  which 
has  been  developed  in  no  way  falls  behind  the  ironless  type  in 
accuracy,  while  the  comparatively  strong  forces  at  work  enable 
the  instruments  to  be  constructed  with  substantinl  moving  parts, 
pivots,  etc."  On  account  of  the  displacement  of  phase  between 
the  magnetic  field  produced  and  the  voltage  applied  to  a  shunt- 
wound  electro-magnet,  it  is  necessary  to  use  in  connection  with 
the  current  coil  of  the  wattmeter  a  special  "quadrature"  trans- 
former, the  primary  of  which  is  traversed  by  the  main  cur- 
rent, while  the  secondary  is  connected  through  a  high  non-in- 
ductive resistance   to   the  moving  coil.     Fig.  4  shows   the  con- 
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nections  of  the  wattmeter  (('  and  quadrature  transformer  QT 
on  a  single-phase  circuit,  VV  and  AA  being  the  terminals  of 
the  field  and  moving  coils,  respectively,  P  the  primary,  and  5' 
the  secondary  of  the  transformer.  For  e.  m.  f.s  above  600 
volts,  a  voltmeter  transformer  is  desirable.  Apart  from  the 
use  of  the  special  type  of  ammeter  transformer,  the  connections 
are  the  same  as  those  of  any  other  wattmeter.  In  addition  to 
the  two-wattmeter  method  for  measuring  the  power  in  an  un- 
balanced three-phase  circuit,  a  single  wattmeter  can  be  used, 
with  either  a  split  choking  coil  in  connection  with  the  field 
coil,  or  two  series  transformers  with  opposed  secondaries  con- 
nected with  the  moving  coil.  The  'magnctostatic  voltmeter"  is 
identical  in  construction  with  the  wattmeter,  but  is  employed 
with  a  condenser  in  series  with  a  moving  coil. — Lond.  Elee. 
Kei'ieiv  and  Elec.  Eng.,  Sept.  13. 

Measuring  Instruments. — A  note  on  several  improvements  in 
lectric  measuring  instruments  which  were  shown  at  the  reccn: 
exhibition  of  the  French  Physical  Society.  Richard  showed  a 
moving-coil  ammeter  provided  with  an  arrangement  for  greatly 
extending  its  range.  The  pointer  has  a  spiral  spring  attached 
to 'it  whose  free  end  comes  in  contact  with  a  stop  after  the 
pointer  has  moved  over  a  certain  prearranged  portion  of  the 
scale — for  instance,  up  to  the  lOO-amp.  point.  With  any  further 
increase  in  current  the  deflecting  torque  is  opposed  by  the  add) 
tional  force  of  the  spring,  so  that  the  motion  of  the  pointer  for 
a  given  rise  in  current  is  greatly  reduced — the  instrument  indi- 
cating, for  instance,  up  to  300  amperes  in  the  last  part  of  the 
scale.  In  the  Meylan  hot-wire  meter  the  current  to  be  meas- 
ured does  not  exist  in  the  hot  wire,  but  in  an  insulated  wire 
wrapped  round  the  hot  wire,  the  heat  being  transferred  to  the 
latter  by  conduction.  The  hot  wire  is  only  .13  mm  in  diameter, 
and  the  insulated  wire  docs  not  absorb  more  than  1.3  watts  for 
the  full  scale  deflection.  The  Compagnie  dc  Compteurs  has  in- 
troduced a  novel  temperature  correction  into  its  supply  meters. 
■|  he  aluminum  disk  on  the  moving  member  of  the  infstrumcnt 
varies  in  resistivity  considerably  with  temperature,  and  to  com- 
pensate for  this  there  is  produced  .i  proporlinnal,  but  opposed, 
variation  in  the  magnetic  field.  The  magnet  is  provided  with  a 
magnetic  shunt  of  a  steel-nickel  niloy  whose  permeability  falls 


rapidly  with  increase  in  temperature,  the  material  being  prac- 
tically non-magntic  at  120  degs.  C.  If,  therefore,  the  tempera- 
ture of  the  instrument  increases,  the  rise  in  the  resistance  of 
the  aluminum  disk  is  completely  compensated  for  by  the  re- 
duced amount  of  magnetic  shunting  which  lakes  place  owing  to 
the  fall  is  the  permeability  of  the  shunt.- — Lond.  Elec.  Engineer, 
Sept.  13. 

Testing  of  Series  Motors. — An  illustrated  article  on  the  com- 
mercialtesting  of  series  motors,  describing  four  different  meth- 
ods, with  particular  reference  to  such  motors  which  are  con- 
trolled bj'  resistance  shunted  across  the  series  field  coils. — Lond. 
Elec.  Reviezi;  Sept.  20. 

Telegraphy,  Telephony  and  Signals. 

Undamped  Oscillations. — J.  A.  Fleming. — An  illustrated 
Physical  Society  paper  describing  experiments  on  the  Poulsen 
arc  as  a  means  of  obtaining  continuous  electric  oscillations. 
The  author  describes  various  experiments  which  indicate  strong- 
ly that  the  arc  inethod  of  exciting  undamped  oscillations  give 
rise  to  irregular  groups  of  oscillations  which  are  separated  by 
short  intervals  of  time.  In  order  to  be  successful  at  all  in  pro- 
ducing high-frequency  oscillations  by  the  arc  method  he  finds  it 
essential  to  pay  attention  to  a  number  of  details.  The  carbon 
electrode  should  be  kept  in  slow  rotation.  Hard  arc  carbons  are 
better  than  soft  ones.  As  regards  the  gas,  pure  hydrogen  works 
with  difficulty;  coal  gas  is  better,  but  cannot  be  used  over  and 
over  again.  The  sides  of  the  containing  chamber  must  be  kept 
cool,  and  the  chamber  must  be  cleaned  out  at  intervals. — Lond. 
Electrician,  Sept.  20. 

Undamped  Oscillations. — A  note  on  a  recent  British  patent 
of  Poulsen.  "In  wireless  telegraph  or  telephone  systems  where 
a  continuous  spark  or  arc  discharge  is  used  to  produce  the 
vibrations,  the  intensity  of  the  vibrations  is  changed  by  varying 
the  conditions  of  the  hydrogenous  atmosphere  in  which  the 
discharge  takes  place.  Ordinary  illuminating  gas  may  be  used. 
and  any  ordinary  device  utilized  for  varying  the  amount  of 
hydrogen  in  the  atmosphere  immediately  surrounding  the  arc." 
— Lond.  Elec.  Eng'ing,  Sept.  12. 

Telephone  Cables. — .\n  article  on  extensions  of  the  cable 
sj'stem  of  the  British  Post  Office.  They  are  continually  laying 
additional  underground  cable,  and  a  ii8-wire  cable  has  been 
laid  beyond  Watford,  and  may  soon  be  extended  to  .Aylesbury. 
This  cable  contains  28  pairs  of  150-lb.  conductors,  14  pairs 
200-lb.  conductors,  and  34  single  70-lb.  wires,  screened  wiili 
copper  tape.  The  cable  is  not  "loaded,"  but  it  is  not  unlikely 
that  a  loaded  cable  (of  the  Pupin  type)  may  be  employed  when 
the  next  cable  from  Leeds  to  Newcastle  is  laid. — Lond.  Elec. 
Eng'ing,  Sept.  12. 


BOOK  REVIEWS. 


The  Prevention'  of  Accidents.     By  F.  W.  Johnson.     Second 
edition.     New   York:    McGraw    Publishing  Company.     37 
pages.     Price,  25  cents. 
The  purpose  of  this  pamphlet  is  to  assist  the  management  of 
street  railway  companies   in  the  instruction   and   education   of 
their  carmen  as  to  practical  means  of  preventing  the  more  com- 
mon class  of  accidents,  and  as  to  procedure  in  case  accidents 
occur  which  will  assist  electric  railway  companies  in  meeting 
fraudulent  accident  claims.     The  various  heads  include  the  ac 
cident  report,  witnesses  to  accidents,  rear-end  collision  of  cars, 
collision  with  teams,  passing  standing  cars,  stepping  from  mov 
ing  cars,  starting  on  one  bell,  railroad  crossings,  safe  landim: 
places,  and  open-car  accidents. 

Alternateurs   a   CoLLECTEtR.     Monophases   ct    Polyphascs   et 

les  Dynamos  a  Courant  Continu  a  Deux  Paires  de  Balais. 

Par  Charles  Jacquin.     Paris:    Gauthicr-Villars.     140  pages. 

40  illustrations.     Price,  3.50  francs. 

The  object  of  this  little  book  is  to  review  briefly  the  various 

classes  of  single-phase  motors  which  have  recerrtly  been  brought 

forward.     Mathematics  have  been  avoided  as   far  as  possible. 

the  object  being  to  explain   the  mechanism   and   the  principal 

features  of  their  operation.     Chapters  treat  respectively  of  the 
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direct  single-plia.se  commuta'tor  motor ;  compensating  single- 
phase  comniutalor  motors ;  repulsion  motors  with  two  brushes 
and  with  several  pairs  of  brushes;  Latour  single-phase  motors 
with  four  brushes,  with  six  brushes,  and  of  a  mixed  type;  the 
Arnold  single-phase  motor  with  three  brushes;  single-phase 
motors  with  fixed  armature  and  moving  brushes.  One  chapter 
is  devoted  to  the  Gorges-Latour-Hcyland  type  of  alternators, 
which  was  the  subject  of  some  discussion  several  years  ago; 
and  a  final  chapter  has  for  its  subject  the  Rosenburg  and  the 
Lcitner-Lucas  new  types  of  dynamos.  As  will  be  seen  from 
this  recapitulation,  the  book  deals  with  new  types  of  apparatus, 
descriptions  of  most  of  which  have  not  yet  found  their  way 
into  regular  text-books  or  engineering  treatises.  Accounts 
which  have  appeared  elsewhere  of  some  of  the  machines  de- 
scribed have  been  so  involved  with  mathematics  as  to  place  the 
subjects  beyond  the  reach  of  many  readers,  and  to  these  the 
present  book  will  be  doubly  welcome. 


Standard  Polyphase  Apparatus  and  Systems.  By  Maurice 
A.  Oudin,  M.  S.  Fifth  edition,  revised  and  enlarged. 
N'ew  York :  D.  Van  Nostrand  Company.  369  pages ;  207 
illuslralions.  Price,  $3.00. 
That  this  treatise  is  now  in  its  fifth  edition  indicates  that 
it  has  m  t  the  need  for  a  purely  descriptive  book  on  alternating- 
current  machinery,  devoid  of  mathematics  and  the  discussion 
'A  points  in  design  that  appeal  to  the  relatively  few.  Among 
the  new  matter  is  an  extension  of  the  notice  of  the  single- 
phase  motor,  which,  however,  does  not  take  full  account  of  the 
present  status  of  that  branch.  In  fact,  the  book  would  have 
a  greatly  increased  value  if  it  did  not  adhere  too  closely  to 
so-called  "standard"  apparatus,  meaning  the  crystallized  prod- 
uct of  the  larger  manufacturing  companies,  but  took  account 
also  of  apparatus  in  course  of  development,  and  added  some 
consideration  of  the  latest  forms  of  European  apparatus,  which 
of  recent  years  has  usually  been  in  advance  of  American  prac- 
tice, and  in  many  cases  finally  becomes  "standard"  in  this  coun- 
try. The  increased  number  of  pages  required  by  such  an 
extension  of  the  scope  of  the  book  would  probably  also  have 
the  incidental  advantage  of  causing  the  substitution  of  book 
paper  for  the  present  glazed  card  board  employed  as  such,  the 
only  object  of  which  appears  to  be  to  give  size  to  what  would 
otherwise  be  a  slim  volume.  These  comments  are  not  intended 
to  impeach  the  high  value  which  the  book  undeniably  possesses 
within  its  present  scope,  nor  reflect  on  the  ability  the  author 
has  shown  in  its  compilation.  In  fact,  it  is  the  latter  con- 
sideration that  has  prompted  the  wish  that  he  might  extend  the 
work  to  a  complete  descriptive  treatise  on  polyphase  apparatus. 

The  Prepayment  Watt-Hour  Meter  as  an  Aid 
in  Securing  New  Business. 

By  H.  W.  Younc. 

To  be  convinced  that  the  prepayment  idea  for  the  purchase 
of  practically  all  forms  of  commodities  is  rapidly  growing  it 
is  only  necessary  to  consider  the  large  number  of  automatic 
devices  in  use  for  vending  practically  all  forms  of  commodities. 
Like  the  installment  plan  of  payments,  the  prepayment  meter 
appeals  to  a  class  of  people  who  are  accustomed  to  receive  and 
spend  their  money  in  small  quantities.  The  success  of  gas  com- 
panies has  been  greatly  aided  and  furthered  by  the  prepayment 
meter,  and  its  use  in  the  electrical  field  should  prove  as  great 
a  success  as  it  has  proven  in  this  field. 

Prepayment  meters  are  especially  applicable  in  supplying 
energy  to  customers  whose  total  consumption  is  relatively  small 
and  the  collection  of  whose  bills  is  a  very  considerable  propor- 
tion of  the  total  revenue  derived.  Their  use  greatly  reduces 
the  amount  of  bookkeeping  and  unavoidable  monetary  loss  due 
to  poor  accounts,  for  the  service  is  such  that  before  securing 
light  it  if  necessary  that  payment  be  made.  This  system,  there- 
fore, automatically  collects  its  own  bills,  registers  the  actual 
consumption,   and   when   the   energy   prepaid    for   is   consumed, 


automatically  disconnects  the  service.  In  installations  such  as 
flats,  dormitories,  barber  shops,  cafes,  saloons,  boot-blacking 
establishments,  cigar  stands,  rented  houses,  or  in  any  other  in- 
stallations where  the  volume  of  energy  consumed  is  necessarily 
small,  the  prepayment  meter  will  be  found  extremely  useful. 
Central  stations  supplying  towns  having  a  large  "floating" 
population,  such  as  seashore  resorts  or  college  towns,  where 
the  rapid  shifting  of  population  renders  difficult  the  following 
of  accounts  will  find  the  prepayment  meters  extremely  useful. 

Another  use  for  the  prepayment  meter  is  in  the  collection  of 
old  accounts.  Central  stations  frequently  have  a  considerable 
number  of  customers  who  are  usually  backward  in  payments, 
although  they  ultimately  pay  their  bills.  One  method  of  forcing 
such  customers  to  pay  back  bills  is  to  threaten  discontinuance 
of  service,  but  this  method  is  only  resorted  to  as  an  extreme 
measure,  owing  to  the  resulting  unpleasantness  and  very  pos- 
sible loss  of  a  customer.  On  the  other  hand,  a  central  station 
cannot  afford  to  have  its  legitimate  revenue  tied  up  even  with 
customers  who  will  ultimately  pay. 

An  effective  way  to  collect  these  old  bills,  and  at  the  same 
time  continue  the  service,  might  be  to  install  a  prepayment 
meter  adjusted  for  a  higher  rate  per  kw-hour  than  the  regular 
rate.  For  instance,  assuming  the  normal  rate  to  be  10  cents 
per  kw-hour,  the  meter  may  be  set  at  15  cents  per  kw-hour,  so 
that  the  customer  not  only  pays  for  the  energy  being  consumed, 
but  also  gradually  pays  up  the  old  bill  on  the  installment  plan. 
The  majority  of  customers  would  undoubtedly  prefer  this 
method  of  paying  up  old  bills  to  being  forced  by  threats  of 
discontinuance  of  service.  After  the  account  has  been  settled, 
the  meter  can  be  reset  for  the  normal  rate  per  kw-hour. 

At  the  present  time  many  central  stations  are  unable  to  con- 
nect a  considerable  number  of  relatively  small  consumers, 
owing  to  the  fact  that  the  amount  of  energy  used  by  each  cus- 
tomer would  be  so  small  as  to  hardly  justify  the  collection  and 
accounting  expense,  which  would  be  a  very  considerable  pei- 
centage  of  the  total  receipts.  For  example,  many  station 
managers  would  hesitate  to  connect  up  consumers  whose  bills 
would  probably  not  average  over  $1  per  month,  and,  further- 
more, these  consumers  do  not  understand  anii  will  not 
agree  to  a  fixed  minimum  charge.  However,  assuming  that  the 
total  revenue  from  such  a  consumer  would  average  $12  per 
year,  and  assuming  the  cost  of  generation  and  distribution  is 
one-half  the  gross  receipts,  it  would  leave  a  remainder  or 
profit  of  $6,  less  the  interest,  collection  and  maintenance  cost 
While  the  gross  profit  would  not  be  very  large,  yet  the  per- 
centage is  very  satisfactory,  and  there  is  the  additional  ad- 
vantage that  a  large  majority  of  these  new  customers  would 
gradually  use  larger  amounts  of  energy  and  :n  time  come 
within  the  class  of  desirable  customers. 

The  use  of  electricity  increases  with  the  knowledge  of  its 
advantages,  and  there  is  no  better  way  of  introducing  its  use, 
especially  with  the  smaller  customers,  than  with  the  prepay- 
ment meter. 

With  the  prepayment  meter,  differential  rates  can  easily  be 
made,  owing  to  the  fact  that  the  rate  per  kw-hour  is  not  shown 
on  the  meter  bills  and  the  central  station  may.  therefore,  place 
meters  adjusted  for  different  rates  to  meet  the  various  con- 
ditions which  arise ;  for  instance,  a  long-hour  consumer  could 
be  supplied  through  a  meter  adjusted  at  a  lower  rate  than  the 
short-hour  consumer.  This  method  of  differential  rates,  though 
not  in  general  use,  is  feasible  for  the  reason  that  with  a  pre- 
payment meter  consumers  feel  they  are  purchasing  light  and 
not  kw-hours. 

Another  use  for  the  prepayment  meter  is  in  connection  with 
electric  cooking  and  heating  appliances,  which  frequently  are 
supplied  with  energy  from  a  separate  circuit  at  a  different  rate 
than  is  charged  for  lighting.  These  appliances  may  be  supplied 
through  a  prepayment  meter,  and  this  system  has  the  additional 
advantage  of  permitting  the  consumer  to  determine  accurately 
just  what  the  electric  cooking  or  heating  outfit  is  costing  for 
the  results  obtained. 

By  preparing  the  meter  for  a  definite  amount,  it  can  be  used 
as  a  time  switch  to  automatically  turn  off  arc  lamps,  electric 
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signs  and  store  window  lighting.  A  case  recently  brought  to 
the  writer's  attention  illustrates  quite  forcibly  another  phase 
of  the  prepayment  method  of  charge  and  its  possibilities  in 
settling  disputes.  A  public  hall  largely  used  for  lodge  room 
purposes  was  electrically  lighted  and  metered  in  the  usual 
manner,  the  bill  being  equally  divided  between  the  several  or- 
ganizations using  the  hall.  The  secretary  of  one  lodge  claimed 
his  bill  for  lighting  was  all  out  of  proportion  to  what  was 
actually  used  for  the  rather  infrequent  meetings^  and  this 
complaint  was  follow-ed  by  that  of  another  lodge  secretary. 
The  prepayment  meter  furnished  a  satisfactory  solution  of  the 
problem,  as  each  lodge  was  enabled  to  prepay  the  meter  a  suffi- 
cient amount  for  each  evening  session.  Occasionally  a  case 
would  arise  where  one  lodge  would  have  a  small  amount  of 
energy  to  its  credit,  but  as  the  load  was  comparatively  constant 
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and  the  approximate  number  of  hours  of  burning  known,  the 
central  station  manager  was  in  a  position  to  instruct  each  sec- 
retary as  to  the  amount  of  money  to  be  deposited  each  evening, 
and  in  the  long  run  these  over-deposits  would  be  compensated 
for  by  the  small  amount  of  prepaid  energy  left  over  by  some 
other  lodge. 

.Another  case  where  the  prepayment  meter  proved  its  worth 
was  in  a  small  tc^n  where  gas  competition  was  quite  severe. 
Several  small  barber  shops  had  both  gas  and  electric  service,  but 
only  used  the  latter  when  obliged  to.  such  as,  for  instance,  on 
hot  nights  when  the  patrons  demanded  it.  The  monthly  consump- 
tion of  electric  energy  would  average  only  about  $1.50.  show- 
ing that  it  was  used  very  sparingly,  and  upon  investigation  it 
was    found   that   the   several   proprietors   regarded   the   electric 


light  as  being  too  expensive.  Prepayment  meters  were  installed 
and  within  four  months  the  revenue  from  these  same  places 
averaged  from  $5  to  $6  a  month.  While  the  exact  falling  off  in 
the  gas  bill  was  not  ascertained,  it  must  have  been  considerable, 
as  the  electric  light  soon  became  a  necessity,  rather  than  luxurj'. 

Many  forms  of  prepayment  meters  have  been  devised,  and 
in  Figs.  I  and  2  are  illustrated  one  of  the  later  types.  The 
device  consists  of  a  regular  single-phase  measuring  mechanism 
used  in  conjunction  with  a  special  register,  automatic  electric 
switching  device  and  coin  chute.  The  entire  mechanism  is 
mounted  in  a  substantial  cast-iron  case,  the  cover  of  which  is 
secured  in  position  in  a  manner  similar  to  that  of  the  regular 
meter. 

The  operation  of  prepaying  and  using  the  meter  is  effected 
by  dropping  a  quarter  in  the  coin  slot  and  turning  the  control 


FIG.   2. — VrKW  OK  PREPAVMENT   METER   MECHA.NISM. 

drum  to  its  maximum  position  toward  the  back  of  meter  base, 
thus  permitting  the  coin  to  enter  the  coin  chute  through  which 
it  drops  into  the  coin  receptacle.  Insertion  of  additional  coins 
repeats  the  operation  up  to  a  deposit  of  10  coins,  when  the 
coin  indicating  pointer  shows  "full."  If  coins  of  a  diameter 
less  than  that  of  a  quarter  arc  inserted,  they  will  not  pass  down 
the  coin  chute  or  register  on  the  coin  wheel,  owing  to  the 
action  of  a  guide,  which  throws  them  into  a  by-pass  through 
which  they  fall  into  the  coin  box  without  registering. 

It  will  be  noted  that  in  addition  to  the  regular  set  of  dials 
as  found  in  the  ordinary  meter,  there  is  also  a  coin  dial  read- 
ing from  o  to  10  and  also  marked  "full."  The  position  of  the 
coin  index  indicates  the  amount  of  money  remaining  to  con- 
sumer's  credit,   the   position   of   the    regular   dial    showing   the 
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lolal  amount  o£  energy  which  has  been  consumed.  Thus,  while 
ihe  coin  indicator  moves  backward  toward  zero,  the  regular 
dials  count  up  or  integrate  as  in  the  standard  meter.  A  con- 
stant check  on  energy  consumed  and  money  received  can  thus 
be  maintained  by  comparing  dial  reading  and  cash  receipts. 

"Beating"  or  defrauding  the  operating  company  by  tamper- 
ing with  the  prepayment  meter  is  extremely  difficult  owing  to 
the  fact  that  the  coin  chamber  or  receptacle  is  a  part  of  the 
meter  base,  and  in  order  to  secure  money  it  would  be  neces- 
sary to  practically  demolish  the  entire  meter.  The  meter  case 
is  bug  and  dust  proof,  thus  preventing  the  introduction  of  for- 
eign material  which  would  prevent  or  impair  its  registration. 
The  scheme  of  tripping  the  coin  wheel  and  switch  by  insertion 
of  coins  attached  to  wires  or  strings  is  prevented  by  the  shear- 
ing operation  of  the  coin  drum,  which  would  immediately  cut 
the  wire  or  string  when  turned  to  drop  the  coin  into  the  chute. 

The  lock  on  coin  receptacle  is  of  "Corbin"  make,  is  prac- 
tically impossible  to  pick,  and  as  every  customer  has  his  own 
combination  and  key  number,  no  two  stations  having  exactly 
the  same  lock  and  key,  keys  cannot  be  interchanged  between 
employees  of  stations. 


The   Dynamo  for   Ignition   Work. 

By  R.  V.  SuTLiiFE. 

I'hat  the  dynamo  will  ultimately  replace  all  other  methods 
of  electrical  generating  for  ignition  purposes  seems  highly 
probable.  The  reasons  which  follow  will,  I  trust,  demonstrate 
that  as  a  direct  or  indirect  source  of  ignition  energy,  its  place 
in  the  ignition  field  is  assured.  Pre-eminently,  the  dynamo  as 
a  generator  is  absolutely  and  permanently  self  contained  and 
independent  of  outside  asistance  at  any  time.  This  means  much 
in  the  long  run  for  Jhe  isolated  plant,  motor-boat  ownei^  and 
commercial   work  generally. 

Perhaps  equally  important  is  the  fact  that  a  dynamo  may  be 
readily  designed  to  generate  sufficient  e.  'Tn.  f.  for  ignition 
work  while  running  at  a  speed  of  not  over  iioo  r.  p.  m.  It  is 
therefore  possible  in  many  cases  to  start  the  engine  direct  from 
the  dynamo  without  the  use  of  any  batteries  whatsoever,  and 
thus  all  "upkeep"  expense  is  permanently  eliminated.  Further- 
more, as  it  is  well  understood,  slow  speed  adds  greatly  to  the 
life   of   bearings   and   moving  parts   and   to  the   wear   on   the 
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brushes  and  commutator.  The  liability  of  insulated  parts 
breaking  down  with  a  slow-speed  generator  is  a  remote  one. 

For  touch-spark  work  (he  dynamo  may  be  used  directly  con- 
nected through  the  coil  to  the  engine,  and  this  will  be  found 
the  most  satisfactory  method  of  igniting,  because  of  the  higher 
voltage  which  it  is  possible  to  obtain  before  the  circuit  is 
closed  and  because  of  the  extreme  durability  and  reliability  of 
a  mechanical  generator,  as  above  stated. 

Owing  to  the  inherent  conditions  of  a  dynamo  it  is  advisable 
tor  jump-spark  work  to  supply  the  energy  to  the  coils  from  a 
storage  battery.  Without  the  slightest  doubt  the  energy  from 
an  accumulator  is  best  suited  for  a  vibrating  jump-spark  coil. 
Both  the  current  and  the  e.  m.  f.  are  constant. 

The  dynamo  is  for  all  practic.il  purposes  the  only  method  of 
keeping   a   storage  battery   in   condition,   and   it   will   be   found 


that  one  furnishing  direct  current  at  the  proper  voltage  and 
amperage  will  be  most  satisfactory.  Alternating  current  may 
only  be  employed  in  connection  with  a  mercury  arc  rectitier 
and  in  a  majority  of  cases  direct  current  from  an  outside 
source  is  not  available. 

Under  any  light  a  generator  especially  designed  for  the  work 
it  has  to  do  is  most  recommended  and  such  an  instrument  may 
be  directly  connected  to  the  battery  to  be  charged  without  the 


FIG.    2, — SKUIONAL   VIEW   OF   IG.VITIO.V    UY.VAMO. 

intervention  of  resistance  material  of  any  kind.  Of  course,  it 
is  well  understood  that  a  magneto  will  not  charge  a  storage 
battery. 

The  writer  has  found  a  surprisingly  large  percentage  of  cases 
where  a  small  dynamo  of  the  type  referred  to  above  is  directly 
connected  to  a  jump-spark  coil  and  used  with  absolutely  satis- 
factory results,  sometimes  with  interposition  of  a  lamp  or  two 
in  parallel  with  the  circuit.  The  reason  why  this  is  not  always 
commended  is  because  of  the  fact  that  the  condensers  of  some 
coils  will  not  discharge  against  the  inductance  of  the  dynamo 
windings. 

There  has  been  some  objection  advanced  against  dynamos 
for  ignition  work,  as  it  is  claimed  they  cannot  or  have  not  been 
satisfactorily  driven.  The  output  of  a  dynamo  varies  almost 
directly  as  to  its  Speed.  It  is  therefore  necessary  on  a  variable 
speed  engine  to  drive  the  dynamo  with  a  speed  governor,  as  a 
constant  output  is  desirable.  This  can  be  and  is  accomplished 
in  a  number  of  successful  ways,  according  to  whether  the 
dynamo  is  driven  by  belt,  gear  or  friction.  It  takes  but  a 
trifle  of  pov^er  to  actually  drive  the  dynamo.  Hence  a  very 
successful  and  reliable  governor  may  be  manufactured.  The 
writer  would'  stSite  from  personal  observatioa  „that  he  has 
seen  types  of  .  faction'  and  belt  drive  governors  jwhich  would 
maintain  the  speed  of  the  dynamo  constant  within  a  varia- 
tion of  IS  r.  p.  m.  regardless  of  the  speed  of  the  engine.  Inas- 
much as  there  are  about  forty  thousand  mechanical  generator.^ 
driven  by  frictional  governors  on  the  market  to-day,  I  hardly 
see  how  this  method  is  other  than  practical. 

The  dynamo  for  ignition  work  has  been  on  the  market  over 
fourteen  years.  It  has  stood  the  test  of  time  and  of  actual 
try-out  in  the  field.  Every  indication  points  to  the  fact  that 
the  numerous  advantages  possessed  by  the  dynamo  over  any 
other  form  of. current  generation  for  ignition  work,  both  as 
regards  efficiency,  aurability  and  economy,  are  such  that  it  will 
eventually  be  universally  employed  for  work  of  this  nature. 


Low  Tension   Magneto-Generator. 

The  General  Electric  Company  has  developed  a  low-tension 
magneto-generator  for  the  ignition  system  of  gasoline  automo- 
biles, the  construction  of  which  embodies  several  advantageous 
features. 

Lubrication  is  effected  by  the  use  of  waste  packing  in  'he 
same  manner  as  has  been  successfully  applied  in  connection 
with  this  company's  automobile  motors.  Generous  oil  wells  are 
provided  with  overflow  holes  to  prevent  excessive  lubrication. 
The  type  of  bearing  used  eliminates  the  small  wick  oiling  de- 
vice heretofore  so  often  employed,  and  insures  the  ample  lubri- 
cation necessary  for  these  machines.  The  oil  wells  are  readily 
:icccssible,   and   when   covers  are  in  place,   arc  dust   proof   and 
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will  operate  for  months  without  attention.  Oil  baffles  are  pro- 
vided on  both  ends  of  the  armature  to  prevent  oil  from  working 
into  the  armature  and  interior  parts  of  the  magneto.  Ample 
bearing  surfaces  are  provided,  as  well  as  shaft  of  large  diameter 
to  insure  strength,  rigidity  and  a  minimum  amount  of  wear. 

Both  the  base  and  the  bearings  are  of  bronze,  which  has  been 
found  a  more  satisfactory  metal  than  aluminum  for  this  use, 
as  it  is  less  fragile,  much  more  durable  and  looks  cleaner  after 
extended  use. 

One  end  of  the  armature  winding  is  brought  out  through  the 
hollow  shafting  by  means  of  a  steel  conductor.  The  insulation 
bushing  between  the  shaft  and  this  conductor  is  of  bone,  and  it 
is,  therefore,  little  affected  by  moisture  or  heat.  The  circuit 
from  the  steel  conductor  is  completed  by  means  of  a  phosphor- 
bronze  spiral  spring  to  the  lever  nut,  which  forms  the  outside 


FIG.    I. — M.\GNET0-GEXERATOR  ASSEMBLED. 

terminal,  thus  avoiding  any  loose  contacts.  A  hard-rubber 
cover  screwed  to  the  bearing  carries  the  contact  with  all  its 
parts.  This  cover  is  provided  with  a  knurled  exterior.  The 
"grounded"  side  of  the  armature  winding  is  firmly  .fastened  to 
the  core,  and  a  carbon  brush  insures  good  contact  between  the 
armature  winding  and  frame  or  ground. 

The  magnet  cores  are  of  the  double  type,  sprung  on  the 
frame  and  secured  by  one  screw  on  each  side,  thus  minimizing 
the  detrimental  effect  of  drilling  the  cores.  The  long  experi- 
ence of  the  manufacturers  in  producing  millions  of  permanent 
magnets  for  meters  and  instruinents  has  materially  assisted  in 
the  production  of  permanent  magnets  for  these  magnetos.  The 
demagnetizing  of  the  field  magnets  is  prevented  by  avoiding  a 
complete  breakage  of  the  permanent  flux  by  allowing  the  arma- 
ture core  to  overlap  the.  pole-gap  slightly  when  it  is  in  a  ver- 
tical position.       ^\.s.  .. 

The  design  of 'thi;  armature  allows  generous  insulation  and 


FIG.    2. — PARTS    OF    .M.M.VF.TO-vKNKRATOR. 

also  permits  two  other  important  advantages.  With  this  mag- 
neto, an  open  circuit  e.  m.  f.  of  over  loo  volts  is  easily  obtained, 
while  a  short-circuit  current  of  approximately  0.4  ampere  is 
available.  In  order  to  secure  this  high  short-circuit  current, 
the  resistance  of  the  armature  winding  is  as  low  as  possible, 
while  the  number  of  turns  is  sufficiently  high  to  give  an  ade- 
quate open  circuit  voltage. 

In  introducing  the  magneto-generator  at  this  time,  after  the 
season's  large  volume  of  business  is  passed,  the  company  states 
that  it  is  prepared  to  supply  magneUj-gcncrators  in  large  quan- 
tities, with  a  view  of  entering  this  part  of  the  electrical  business 


extensively  during  the  next  season.  The  above-described  mag- 
neto-generator will  be  displayed  at  the  various  automobile  ex- 
hibits this  month  and  next  in  New  York  City  and  vicinity. 


Universal   Motor-Starter  Panels. 


The  accompanying  illustrations  show  a  line  of  self-contained 
motor-starting  rheostats,  fuses  and  line  switches  which  are 
designated   as   "universal  panels"  because   they  can  be   used   to 


FIG.    I. — FRONT  VIEW   OF   STARTER   WITH    OVERLOAD  DEVICE. 

Start  any  known  type  of  direct-current  motor,  whether  series- 
connected,  shunt-connected  or  variable-speed.  Fig.  I  gives  a 
front  view  and  Fig.  2  a  rear  view  of  a  universal  motor-starter 


FIG.   2. — REAR  VIEW  OF  STARTER  WITH   OVERLOAD  DEVICE. 

equipped  with  independent  interlocking  overload  circuit-breaker 
and  no-voltagc  release.  Fig.  3  shows  a  motor-starter  equipped 
with    a    no-voltage    release    but    without    ,tii    overload    circuit - 


HG.   J.— I -MNKK.'iAL   STARTFR    WITH    .VO-VOLTAGE   RELEASE. 

breaker.  This  starter  is  provided  with  a  back-mounting  plate, 
and  the  fuse  arrangement  is  suitable  for  use  where  the  load 
requires  more  than  25  amperes.  For  smaller  loads,  use  is  made 
of  a  porcelain-base  combined  switch  and   fuse. 
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On  each  of  these  starters  the  rheostat  lever  is  provided  with 
a  separate  renewable  spring-actuated  "flipper"  switch  connected 
to  it  by  a  flexible  copper  cable.  In  supplement  to  this  there  is 
provided  an  initial  contact,  which  is  a  separate  removable  part 
readily  renewable,  and  is  so  placed  that  no  arc  at  this  auxiliary 
contact  can  burn  the  stationary  contact  segments  or  the  moving 
contact  shoes.  The  spring  flipper  breaks  the  arc  between  it  and 
the  auxiliary  initial  contact  by  a  quick  snap  action  independent 
of  the  slowness  of  movement  of  the  operator's  hand.  In  the 
case  of  starters  for  motors  rated  at  more  than  lo-hp  the  arc 
rupturing  parts  of  the  initial  contact  are  provided  with  an 
efficient  form  of  magnetic  blowout  device.  ^ 

The  above-described  starters  have  been  placed  on  the  market 
by  the  Ward  Leonard  Electric  Company,  Bronxville,  N.  Y. 


Porcelain   Electric  Signs. 


The  accompanying  illustration  shows  a  letter  of  a  porcelain 
electric  sign  as  manufactured  by  the  Colonial  Sign  &  Insulator 
Company,  Akron,  Ohio.  The  letters  are  concave  and  are  of  such 
form  that  they  will  reflect  the  light  in  parallel  rays,  thus  en- 
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abling  the  sign  to  be  read  at  a  great  distance  and  at  any  angle. 
No  paint  is  used  on  the  letters ;  they  are  made  of  vitrified  por- 
celain, with  a  permanent  and  beautiful  glaze,  and  they  will 
withstand   all   conditions  of   heat  and   weather. 

The  above-described  porcelain  electric  sign  letters  have  been 
approved  by  the  Board  of  Fire  Unerwriters. 


Iron-clad    Portable     Instruments. 


voltmeter  and  wattmeter  may  be  used  interchangeably  on  di- 
rect or  alternating  current.  The  ammeter,  although  primarily 
an  alternating-current  instrument,  may  also  be  used  on  direct- 
current  circuits  by  taking  reverse  readings.  The  scales  subtend 
an  arc  of  approximately  90  deg.  and  are  very  legible,  as  may  be 
noted  by  reference  to  the  accompanying  illustration. 
Careful  attention  has  been  given  to  the  construction  of  the 


The  General  Electric  Company,  Schenectady,  N.  Y.,  is  now 
introducing  a  new  line  of  iron-clad  portable  instruments.  The 
voltmeters  and  wattmeters  are  constructed  on  the  direct  readnig 
dynamometer  principle,  while  in  the  ammeters  the  Thomson 
inclined  coil  principle  is  applied.  Mechanically  these  instru- 
ments are  substantial  in  construction,  with  light-weight  moving 
element,  not  susceptible  to  injury  in  transportation.  The  coils 
of  these  "Type  P-3"  instruments  are  entirely  surrounded  by  a 
laminated  iron  shield  which  protects  thoroughly  from  the  influ- 
ence of  external  magnetic  fields.  One  of  the  severest  tests  of 
the  reliability  of  these  instruments  when  used  for  laboratory 
or  general  testing  purposes  is  their  ability  to  give  accurate 
indications  when  used  in  the  vicinity  of  external  magrnetic 
fields. 

The  instruments  excel  in  mechanical  construction,  are  neat  in 
appearance  and  very  substantial.  They  are  contained  in  wooden 
carrying  cases  provided  with  hinged  cover  and  snap  lock.  By 
the  removal  of  the  internal  moulded  cover  and  three  screws, 
the  entire  mechanism  can  be  taken  from  the  case.  The  binding 
posts  are  brought  out  at  the  top  of  the  instrument  and  are  pro- 
vided with  suitable  thumb  screws  for  securing  the  leads  which 
connect   the  instrument  to  external  circuit. 

The  instruments  may  be  used  on  circuits  of  any  frequency, 
wave   form   or  power   factor   without   appreciable   error.     The 


FIG.    I. — I.VSTRUMENT   COMPLETE. 

jewels  and  pivots,  as  these  have  great  influence  upon  the  con- 
tinued accuracy  of  indicating  instruments.  The  pivots  are 
made  from  the  best  grade  of  steel,  specially  hardened  and 
highly  polished,  and  are  suspended  in  high  grade  sapphire 
jewels  which  are  practically  indestructible.  The  pointer  fluctua- 
tions are  damped  by  means  of  Foucault  currents  set  up  in  a 
thin  aluminum  segment  attached  to  the  shaft,  and  it  oscillates 


FIG.  J. — PET.ML  VIEW  OF  INSTRV  MF.NT. 

with  each  movement  of  the  pointer  in  the  licld  of  two  statistic- 
ally arranged  permanent  magnets.  The  weight  of  this  segment 
balances  the  weight  of  the  pointer,  thereby  maintaining  equi- 
librium without  extra  counter  weights. 

The  ammeters  arc  made  self-contained  in  ratings  up  to  and 
including  30  amperes ;  the  voltmeters  up  to  and  including  750 
volts,  and  single-phase  wattmeters  in  ratings  up  to  and  in- 
cluding 30  amperes  and  750  volts. 
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Exhibits  at  the  New   York  Electrical  Show. 


We  described  in  last  week's  issue,  the  exhibits  made  by  the 
various  electric  light  companies  at  the  Electrical  Show  which 
closed  on  Oct.  9,  in  Madison  Square  Garden,  New  York  City. 
Xone  the  less  interesting  were  the  displays  made  by  manu- 
facturers of  electrical  apparatus,  dealers  and  contractors,  brief 
descriptions  of  whose  exhibits  follow. 

The  Westinghouse  Companies  occupied  a  space  of  about 
2000  sq.  ft. ;  the  exhibit,  quite  an  extensive  one,  was  perhaps 
the  most  varied  of  any  at  the  show.  Approximately  20  applica- 
tions of  electric  motors  were  shown,  including  ironing  machines 
for  the  home  and  for  laundries ;  pipe  threading  machinery, 
showing  the  most  compact  arrangement  with  this  sort  of  work 
that  lias  yet  been  made  possible,  the  same  being  operated  by 
means  of  a  motor,  rheostat,  switches  and  wiring  all  on  one 
bed ;  a  blower  for  ventilating  mines,  subways,  etc. ;  vacuum 
cleaner,  made  by  the  Sanitary  Devices  Mfg.  Company,  for  the 
renovation  of  houses,  hotels,  etc. ;  exhaust  fan  made  by  the 
.\merican  Blower  Company,  for  ventilating  purposes ;  the 
Watson-Stillman  pump  for  raising  water  to  small  house  tanks 
for  summer  residences,  hotels,  etc. ;  a  rotary  air  compressot 
for  the  operation  of  compressed-air  tools,  inflation  of  automo- 


to  note  that  apparatus  manufactured  by   live  of  the  Westing- 
house  Companies  was   on  exhibition. 

The  Gexeral  Electric  Company's  exhibit  was  planned  with 
a  view  to  interesting  the  general  public  with  appliances  that 
appeal  most  directly  to  it.  Never  before  has  a  manu- 
facturer's exhibit  been  so  complete  in  both  the  motor  and  heat- 
ing applications  for  household  or  culinary  purposes.  The  com- 
pany occupied  eight  booths  on  the  left  of  the  main  aisle  in  the 
center  of  the  Garden.  The  exhibit  was  laid  out  with  a  main 
booth  roofed  with  an  arched  canopy  forming  a  galaxy  of  light 
and  two  open  wings  on  each  end.  The  front  wing  was  devoted  ■ 
to  the  motor  household  and  culinary  applications  and  electric 
ironing.  The  visitor  could  demonstrate  personally  the  advan- 
tages of  the  electric-driven  sewing  machine,  potato  peeler,  the 
ice  cream  freezer,  and  observe  the  clothes  both  washed  and 
ironed.  Of  particular  interest  was  the  electric  carpet  renovator 
in  which  a  motor  drives  a  cylindrical  brush  and  a  centrifugal 
fan  which  produces  a  suction  at  the  brush  and  delivers  the  dust 
into  a  receptacle.  There  were  also  on  exhibit  in  this  wing, 
motor-driven  dough  mixers,  coffee  grinders  and  meat  choppers. 
To  heighten  the  interest  in  this  wing  a  moving  picture  machine 
illustrated  graphically  the  exciting  race  between  the  General 
Electric  Company's  electric  locomotive  and  a  New  York  Central 
flyer  running  70  miles  per  hour.     There  was  also  an  electrically 
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bile  tires,  etc.;  Yale  &  Towne  hoist  for  factory  uses;  dish 
washing  machinery,  for  cleaning  dishes  in  the  home  and  in 
hotels  and  restaurants;  Singer  sewing  machine  for  domestic 
purposes;  textile  loom,  operated  to  show  the  manner  in  which 
fabrics  are  woven:  dough  mixer,  showing  the  manner  of  mixing 
dough  ;n  the  home  and  in  bakeries,  and  last,  but  perhaps  most 
interesting  to  the  commercial  man,  the  phonograph  in  con- 
junction with  the  shaver.  .\1I  of  this  apparatus  was  driven  by 
Westinghouse  motors,  and  experts  explained  the  operation  of 
the  machinery.  In  the  same  space  the  Westinghouse  Lamp 
Company  gave  demonstrations  of  incandescent  lamp  manu- 
facturing, showing  the  different  processes  through  which  an 
electrical  lamp  passes  before  it  is  ready  for  use.  The  West- 
inghouse Electric  &  Manufacturing  Cfunpany  showed  a  full 
line  of  its  arc  lamps  for  all  currents  and  voltages,  as  well  as 
a  complete  set  of  its  measuring  instruments.  Fan  motors 
for  all  circuits  were  shown  as  well  as  transformers  of  various 
types  and  sizes.  The  space  was  attraciivcly  lighted  with  Nernst 
lamps  mounted  on  columns.  Cooper-Hewitt  mercury  vapor 
lamps  were  also  exhibited  from  the  ceiling  of  the  Garden, 
demonstrating  the  value  of  this  lamp  for  the  lighting  of  large 
areas,  such  as  shops,  factories,  train  sheds,  wharfs,  etc.  The 
Westinghouse  Machine  Company  showed  storage  batteries  for 
central-station  work  and  also  sparking  batteries  for  automobiles. 
A  15-hp  motor  was  shown  in  the  cAhibit,  operating  under  load 
on  a  220-volt.  direct-current  circuit,  and  attached  to  this 
machine  was  a  specd-indiraling  device.     It  may  be  interesting 


operated  Regina  music  box.  The  main  booth  was  devoted  to  a 
model  dining  room  and  a  model  kitchen.  The  former  was  fur- 
nished in  mission.  Over  the  table  hung  an  ornate  shell  dome 
in  which  was  a  40-cp  tantalum  meridian  lamp.  The  electric 
cigar  lighter  and  the  corn  popper  on  the  table  were  suggestive 
dining-room  conveniences ;  the  electrically  wired  side  table  on 
which  were  an  electric  chafing  dish  and  percolator  indicated 
the  best  way  to  provide  for  these  modern  necessities.  The 
electric  fan  was  not  omitted.  In  the  model  kitchen  were  electric 
kitchen  cabinets,  large  and  small  size,  in  which  busy  demon- 
strators prepared  biscuits,  fudge,  rarebits  and  other  delicacies. 
.■\  counter  along  the  side  was  stocked  with  a  complete  assort- 
ment of  electric  heating  and  cooking  appliances,  many  in  opera- 
tion, for  examination  by  the  curious  and  interested.  The  end 
wing  was  devoted  to  industrial  applications.  .Attracting  con- 
siderable attention,  partly  on  account  of  its  noise,  was  an 
Ingcrsoll-Temple  rock  drill  in  operation.  .\  3-hp  motor  drove 
an  air  compressor  and  pulsator,  the  energy  being  transmitted 
to  the  drill  through  the  medium  of  compressed  air.  It  is  a 
machine  which  combines  both  the  advantages  of  the  pneumatic 
and  purely  electrical  drills.  A  l-hp  motor  was  also  shown 
driving  a  cabinet -maker's  circular  mitre  saw.  A  mercury  arc 
rectifier  automobile  charging  set,  which  was  shown  in  operation, 
with  switchboard  equipment  attracted  much  attention.  Of 
special  interest  was  a  ,io-kw,  four-cylinder,  direct-connected 
gasoline  generator  set  which  the  General  Electric  Company  is 
just  placing  on  the  market.     .'\   new   electrically   driven   floor 
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saudcr  in  which  a  j-lip  motor  drives  a  15-in.  sanding  drum, 
was  in  use  for  demonstrating.  A  20-k:w  Curtis  turbine  steam 
generator  set  used  for  train  lighting  and  a  disassembled  turbine 
showing  the  advantages  of  construction;  also  a  Bridgeport 
double  i2-in.  emery  planer  driven  by  a  2-hp  induction  motor 
and  numerous  small  motors  for  various  applications  completed 
the  exhibit  in  this  wing. 

On  the  left  side  of  the  main  booth,  a  color  booth  of  four 
sections  was  placed,  and  each  section  was  lighted  by  a  standard 
illuminant,  viz.,  enclosed  arc  lamp,  Welsbach  gas  lamp,  incan- 
•discent  lamp  and  Nernst  lamp,  for  the  purpose  of  illustrating 
I  he  effect  of  artificial  illuminants  on  colors. 

Tnii  F.  Alexander  Electrical  Company,  Xew  York  City, 
showed  a  number  of  3-ampere  miniature  arc  lamps.  These 
lamps  are  said  to  give  500  candle-power. 

A.  Grothwell,  New  York  City,  exhibited  the  Mogul  electri- 
cal compound,  Mogul  armature  varnish,  and  Mogul  acid  and 
alkali  proof  compound,  together  with  paints  and  varnishes  for 
various  power  house  applications. 

The  Federal  Sign  System  Company,  New  York  City,  made 
a  handsome  display  of  the  various  types  of  Federal  signs,  as 
well  as  samples  of  large  cut-out  letters  for  roof  sign  work. 
The  porcelain  enamel  stencil  unit  letters  and  interchangeable 
panel  signs  were  a  feature  of  the  exhibit. 

The  Excello  Arc  Lamp  Company,  New  York  City,  exhibited 
a  number  of  its  "Sun  Ray"  lamps  in  its  booth  on  the  north  side 
of  the  arena.  Four  of  these  lamps  were  suspended  in  the  tower 
of  the  Garden,  and  a  number  of  "Sun  Ray"  and  "Pearl  White" 
lamps  were  used  in  many  booths.  In  the  booth  of  the  company 
the  mechanism  of  the  different  types  of  lamps  were  shown  in 
detail,  as  well  as  a  number  of  photographs  showing  installalion- 
at  home  and  abroad. 

The  National  Electric  La.mp  Association  had  a  most  up-to- 
date  exhibit.  At  its  booth,  which  was  illuminated  almost  as  though 
by  daylight,  were  to  be  seen  lamps  with  the  following  filaments  : 
Cellulose,  Gem  inetalized,  tantalum  and  tungsten,  each  lamp  in 
turn  being  more  efficient  than  its  predecessor.  The  clear  white 
penetrating  light  from  the  last  two  named  lamps  was  quite 
marked.  A  type  of  tungsten  lainp  in  which  the  filament  is  ar- 
ranged so  that  the  lamp  may  be  burned  horizontally  was  shown. 

'i'liE  Garvin  Machine  Company,  New  York  City,  exhibited  a 
number  of  motor-driven  machine  tools.  These  included  a  uni- 
versal milling  machine  operated  by  a  variable-speed  motor,  twf 
plain  milling  machines  similarly  operated,  and  a  milling  machine 
with  an  automatic  slot-milling  attachment.  There  were  also 
shown  a  radial  drill  operated  by  a  constant-speed  motor,  an 
automatic  tapping  machine  operated  by  a  variable-speed  motor, 
and  a  die-slotting  machine  operated  by  a  constant-speed  motor. 

The  Metropolitan  Engineering  Comp.\ny,  New  York  City, 
displayed  its  various  types  of  signs,  including  roof  signs,  over- 
hanging signs,  panel  signs,  and  sign  fi.xtures.  The  company 
drew  attention  to  the  fact  that  it  built  the  large  sign  used  by  the 
Edison  Electric  Illuminating  Company,  Brooklyn,  and  also  the 
sign  used  by  the  United  Electric  Light  &  Power  Company  at 
the  show.  The  large  signs  on  the  Madison  Square  Garden 
tower  were  also  made  by  this  company,  whose  product  is  so 
well  known  as  to  need  no  further  comment. 

The  Consolidated  Telegraph  &  Electrical  Subway  Com- 
pany, New  York  City,  showed  a  full-sized  brick  and  concrete 
manhole,  together  with  the  connections  from  the  manhole  to 
the  distribution  box  and  to  the  standard  street  arc  lamp  as  used 
in  New  York.  The  methods  of  running  the  cables  in  the  con- 
duit, splicing,  tapping,  and  also  of  draining  the  manhole  were 
clearly  shown.  The  manhole  was  built  from  the  floor  up  and 
illuminated  within  so  that  the  method  of  supporting  the  cables 
on  the  cable-racks  within  the  manhole,  and  also  the  method  of 
making  splices  were  plainly  visible. 

The  Beck  Flaming  Lamp  Company,  New  York  City,  has  six 
of  its  flaming  arc  lamps  illuminating  the  exterior  of  the  Garden 
during  the  Electrical  Show,  and  in  addition,  the  company  showed 
a  l2,ooo-cp  arc  lamp,  which  was  installed  on  the  corner  of  Madi- 
son Avenue  and  Twenty-Sixth  Street.  The  lamp  was  sus- 
pended  about   50   ft.   above  the   street  level   and   illuminated   a 


large  section  of  Madison  Square.  A  number  of  the  company's 
lamps  was  strung  along  the  north  side  of  the  arena;  and  in 
its  booth  the  company  demonstrated  a  complete  line  of  lamps, 
including  scries  and  multiple  alternating-current  types,  and  the 
series  and  multiple  direct-current  types.  In  the  booth  of  this 
company  the  H.  C.  K  Company  also  showed  a  full  line  of 
portables  and  fixtures. 

The  Driver  Harris  Wire  Company  of  Harrison,  N.  J., 
manufacturers  of  resistance  wires,  illustrated  a  few  of  the  many 
applications  of  resistance  wire  to  electrical  appliances.  Among 
the  new  and  novel  uses  may  be  mentioned  an  instantaneous 
hot  water  heater  in  which  the  water  passes  through  a  coil  of 
electrically  heated  "Advance"  resistance  wire;  a  branding  iron 
in  which  the  metal  stamp  is  kept  at  red  heat  continually,  and 
a  sad  iron.  Among  other  appliances  shown  were  portable  cab 
heaters,  arc  lamp  resistances,  stereopticon  rheostats,  cooking 
utensils,  measuring  instruments,  theater  dimmers,  resistance 
units  and  a  new  type  of  motor  starter,  which  is  said  to  be  abso- 
lutely flame  proof  in  case  of  a  burn-out  and  contains  a  resist- 
ance wire  of  negligible  temperature  coefficient.  A  representative 
line  of  "Advance"  and  "Climax"  resistance  wires,  both  bare  and 
insulated,  were  exhibited. 

The  Electrical  Testing  Laboratories,  New  York  City,  dis- 
played a  complete  line  of  standard  apparatus  for  making  tests 
for  resistance,  e.  m.  f.  capacity,  inductance,  etc.  Two  special 
test  tables  arranged  with  voltmeter,  ammeter  and  wattmeter,  and 
provided  with  the  necessary  rheostats,  main  switches,  reverse 
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switches,  iiistruments  and  potentiometer,  were  shown  in  actual 
use  testing  instruments  during  the  exhibition,  energy  being 
supplied  by  140  small  storage  cells  and  two  large  storage  cells. 
An  oscillograph  was  shown  in  operation,  one  curve  showing  the 
e.  m.  f.  wave  of  a  small  rotary  converter,  another  curve  giving 
the  form  of  the  current  wave  produced  by  the  converter  in  an 
inductance  coil,  and  the  third,  the  form  of  the  charging  current 
curve  of  a  condenser  connected  with  the  same  circuit.  The  po- 
sitions of  these  curves  displayed  to  the  eye  the  phase  relations 
between  the  e.  m.  f.  and  the  currents  in  the  inductance  coil  and 
the  condenser.  The  harmonics  of  the  e.  m.  f.  wave  were  exag- 
gerated in  the  condenser  curve,  this  latter  curve  having  a  large 
number  of  saw-tooth  peaks.  A  photometer  for  incandescent 
lamps  was  exhibited,  as  well  as  an  improved  type  of  industrial 
photometer  extensively  used  for  measuring  the  candle-power 
and  watts  per  candle-power  of  incandescent  lamps.  A  spectro- 
photometer and  a  Weber  photometer  used  for  measuring  il- 
lumination were  also  on  exhibition.  A  stroboscope  was  shown 
in  connection  with  the  alternating-current  arc.  The  instrument 
consists  of  a  disc  mounted  on  the  shaft  of  a  single-phase  induc- 
tion motor,  which  is  fed  from  the  generator  supplying  the 
energy  to  the  arc  lamp.  The  disc  has  a  radial  slot  for  each 
pole  of  the  motor.  By  means  of  a  lens  an  image  is  projected 
so  that  the  light  passes  through  the  slots  of  the  disc  The 
motor  runs  at  a  point  near  synchronism,  the  slip  being  sufficient 
to  cause  the  image  to  go  through  its  alternations  on  the  screen 
at  the  rate  of  about  two  cycles  per  second.  The  screen  was 
in  plain  view  of  the  visitors  and  attracted  no  little  attention. 
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The  Amboy  Works^  Perth  Amboy,  X.  J.,  had  a  very  beauti- 
ful display  of  art  glass  globes  and  shades. 

The  Moxaton  Construction  Company,  Brooklyn,  N.  Y., 
contented  itself  with  showing  engineering  plans. 

The  Standard  Roller  Bearing  Company,  Philadelphia,  Pa., 
made  a  very  interesting  e.\hibit  of  its  various  types  of  roller 
bearings. 

The  American  Wire  Brush  Company,  New  York  City, 
showed  a  complete  line  of  wire  brushes  for  cleaning  conduits, 
boilers,  flues,  chimneys,  tracks,  surfaces,  pipes,  etc. 

The  American  Marconi  Wireless  Telegraph  Company  had 
a  station  at  each  end  of  the  Garden  and  demonstrated  the 
method  of  sending  and   receiving  wireless   messages. 

The  Advertising  Mirrorgraph  Company,  Brooklyn,  N.  Y., 
exhibited  its  mirror  signs,  advertising  signs  and  single  lamp 
letters,  together  with  its  flashers  and  "thermoblinks." 

The  Morelite  Company,  New  York  City,  demonstrated  the 
"Just"  tungsten  lamp  in  its  booth  in  the  northwest  corner  of 
the  Garden.  The  lamps  were  shown  operating  side  by  side 
with  the  ordinary  carbon  filament  lamp. 

The  India  Rubber  &  Gutta  Percha  Insulating  Company, 
New  York,  had  on  exhibition  a  full  line  of  Habirshaw  wire, 
cables  and  cores,  together  with  material  for  high-tension 
transmission,  and  underground  and  submarine  work. 

Westerberg  &  Williams,  engineering  contractors,  Tsew  York 
City,  exhibited  some  very  interesting  motor-driven  apparatus. 
A  refrigerating  plant  producing  800  lbs.  of  ice  per  day  was 
shown  in  operation,  as  well  as  a  float-controlled  centrifugal 
pump,  a  vertical  pump,  ice  cream  freezer  and  refrigerator. 

The  National  Dairy  Supply  Company,  New  York  City 
showed  the  Burrell-Lawrence-Kennedy  cow-milker  in  operation. 
The  apparatus  operates  by  means  of  partial  vacuum  and  is  said 
to  give  satisfaction.  A  number  of  cows  were  milked  at  stated 
intervals  for  the  edification  of  a  large  crowd  of  sight-seers. 

The  Baker  Motor  Vehicle  Company,  New  York,  exhibited 
an  electric  automobile,  driven  by  a  2^-hp  motor  and  provided 
with  a  battery  giving  the  vehicle  a  range  of  about  75  miles  on 
a  single  charge.  The  method  of  charging  the  battery  from  the 
Edison  mains  was  clearly  shown. 

G.  M.  Gest,  New  York  City,  displayed  typical  views  of  con- 
duit installations  and  also  his  well-known  cable-rack.  The  H. 
B.  Camp  Company  also  showed  in  this  booth  samples  of  its 
single  and  multiple  duct  conduit;  and  the  Fiber  Conduit  Com- 
pany exhibited  sections  and  full  lengtlis  of  conduit  in  both  its 
untreated  and  treated  state. 

The  Kenny  Electrical  Manufacturing  Company,  New 
York  City,  had  on  exhibition  a  motor-driven  printing  press,  the 
feature  of  which  is  that  it  may  be  stopped  instantly  by  a  move- 
ment of  the  foot-treadle,  without  working  on  the  rheostat.  The 
Kenny  system  of  friction  drive  was  also  shown.  A  motor- 
driven  drill  saw,  a  circular  saw,  and  a  hack  saw  formed  part 
of  the  exhibit. 

The  Safety  Car  Heating  &  Lighting  Company,  New  York 
City,  showed  its  axle-driven  car  lighting  system,  mounted  on  a 
full-sized  railroad  car  truck,  such  as  is  used  by  the  Pullman 
Company.  The  generator  had  a  rating  of  80  amperes  at  50 
volts,  and  the  system  shown  included  the  regulating  apparatus 
and  connections.  The  i-ompany  also  had  on  exhibition  various 
lighting  and  heating  fixtures  used  in  connection  with  its  system. 
The  W.  Green  Electric  Company.  New  York  City,  dis- 
played a  very  interesting  line  of  small  motor-driven  tools  for 
dental,  household  and  light  manufacturing  work.  The  polish- 
ing and  grinding  motors  have  a  doublc-cnd  connection  and  are 
provided  with  a  rheostat  in  the  base  so  that  the  whole  machine 
15  self-contained.  An  alternating-current  machine,  with  a  fric- 
tion drive  and  provided  with  an  automatic  oiling  arrangement 
nd  a  special  jeweler's  lathe  attracted  much  attention. 
Thf.  Simplex  Electric  Heating  Company,  through  Roger 
Williams,  its  New  York  representative,  made  a  very  elaborate  ex- 
hibit of  electric  heating  and  cooking  devices.  In  fact,  this  was 
one  of  the  most  complete  cxhibi's  of  heating  devices  ever  made. 
In  the  booth  were  a  corps  of  demonstrators  explaining  the 
working  of  the  various  devices.    A  new  type  of  range,  the  fea- 


ture of  which  is  that  it  does  away  with  the  angle-iron  frame 
and  the  slate  back  board  for  connections,  was  shown.  The  oven 
o£  this  range  is  made  to  serve  as  a  base  for  the  top  of  the  stove 
and  has  an  iron  framework.  All  connections  are  brought 
through  the  face  plate  above  the  oven,  and  there  are  no  cord 
circuits  in  the  way  to  be  covered  with  grease,  etc.  Four-way 
snap  switches  located  on  a  slate  base  on  the  front  of  the  range 
control  the  connections.  A  patented  method  of  clamping  the 
cooking  utensil  against  the  heating  surface  was  also  shown. 
This  results  in  a  more  effective  heat  transmission  between  the 
heater  and  the  cooking  utensil. 


Open   Sale  of  Bell  Telephones. 


Some  years  ago,  immediately  after  the  expiration  of  the 
earliest  Bell  telephone  patents,  the  American  Bell  Telephone 
Company,  whose  instruments  had  theretofore  been  placed  only 
in  the  hands  of  licensee  companies,  and  not  sold,  began  the  sale 
of  telephones  "across  the  counter"  to  the  general  public.  This 
did  not  continue  very  long,  however,  and  the  practice  was 
dropped  as  suddenly  as  it  had  begun,  and  without  any  explana- 
tion. It  is  now  announced  that  the  Western  Electric  Company, 
which  is  largely  owned  by  the  American  Telephone  &  Tele- 
graph Company,  and  which  makes  the  Bell  telephone  apparatus, 
will  sell  its  telephones  and  telephone  supplies  to  all  buyers. 

President  Theodore  N.  Vail,  of  the  American  Telephone  & 
Telegraph  Company,  has  confirmed  the  report.  He  explained 
that  the  idea  had  been  under  consideration  for  a  long  time,  but 
that  heretofore  one  difficulty  had  been  that  the  Western  Electric 
Company  needed  more  plant,  its  full  energies  being  required 
to  supply  the  demands  of  the  Bell  companies  alone.  This 
obstacle  to  doing  a  general  business  has  been  overcome  by  the 
recent  completion  of  very  large  additions  to  the  Chicago  factory 
of  the  Western  Electric  Company,  and  hence  it  is  now  in  a 
position  to  take  care  of  outside  orders. 

In  reply  to  a  question  as  to  the  probable  effect  of  this  action 
on  the  revenues  of  the  .\merican  Telephone  &  Telegraph  Com- 
pany, Mr.  Vail  said  that  no  considerable  direct  increase  was 
anticipated  but  that  a  great  indirect  advantage  was  looked  for 
from  improved  relations  between  the  public  and  all  of  the 
associated  Bell  companies,  because  there  has  been  an  entirely 
erroneous  idea  more  or  less  prevalent,  that  the  charges  of  these 
companies  for  their  services  were  based  on  a  monopoly  of 
telephone  instruments,  while  the  fact  is  that  the  instrument 
is  but  a  small  part  of  the  plant  required  in  giving  telephone 
service.  It  is  felt  that  this  action  may  cause  it  to  be  more 
clearly  understood  by  the  public  that  the  Bell  companies'  only 
claim  for  patronage  is  based  on  their  ability  to  furnish  the  best 
service  at  reasonable  prices  and  not  on  any  instrument 
monopoly. 

Mr.  Vail  aserted  that  at  the  present  time  many  inefficient 
telephone  instruments  are  in  use  on  local  and  private  lines  and 
that  the  Bell  companies  desire  to  see  these  replaced  by  standard 
instruments  in  order  that  it  may  make  traffic  connections  with 
the  greatest  possible  number  of  properly  equipped  lines,  assur- 
ing proper  service  and  transmission.  For  example,  there  are 
thousands  of  so-called  "Farmers'  lines"  which  will  furnish 
valuable  feeders  for  the  toll  lines  of  the  larger  system  when 
properly  equipped  and  maintained.  This  situation  can  be  pro- 
vided for  through  the  sale  outright  of  Bell  instruments  and 
apparatus. 

In  answer  to  the  question  as  fo  whether  it  was  intended 
that  the  Western  Electric  Company  should  become  an  aggres- 
sive compethor  of  the  independent  manufacturers  who,  up  to 
this  time,  have  had  a  monopoly  of  the  selling  trade,  the  only 
reply  was  that  the  Bell  interests  were  fully  prepared,  either 
from  the  manufacturing  or  operating  side  of  the  business,  to 
meet  all  the  needs  of  the  public,  and  that  they  wished  to  demon- 
strate that  they  claimed  or  asked  no  advantages  other  than 
their  ability  to  meet  those  needs  under  square  competitive 
conditions  of  quality  and  price. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— Reports  from  the  various  trade 
centers  were  somewhat  uncertain  in  tone,  but  not  without  a 
tendency  to  optimisin.  Interest  in  fall  trade  was  active,  and  re- 
sults in  this  direction  are  all  that  could  be  desired.  There  is  no 
sectional  difference  on  this  point,  all  leading  cities  reporting 
a  liberal  distribution  of  seasonable  wearing  apparel.  Ainong 
the  manufacturers  the  most  notable  increase  in  orders  is  re- 
ported by  New  England  shoe  shops,  while  there  is  no  idleness 
al  cotton  mills,  and  the  reduction  of  steel  output  is  not  signifi- 
cant. Crop  news  of  the  week  was  encouraging,  all  the  great 
staples  except  corn  and  cotton  being  beyond  danger  from  frost, 
and  another  week  will  secure  the  former  crop,  with  its  farm 
value  of  approximately  $1,250,000,000,  while  there  is  little  fear 
of  killing  frost  in  the  cotton  states  this  month.  Railway  earn- 
ings thus  far  reported  for  September  exceeded  the  figures  for 
1906  by  7.6  per  cent,  and  foreign  commerce  at  the  port  of  New 
York  showed  a  gain  of  $4,485,363  in  exports  and  a  loss  of 
$1,831,165  in  imports.  Collections,  while  still  dragging,  in  con- 
sonance with  the  tightness  in  money,  appear  to  have  improved 
at  a  number  of  centers.  Many  industrial  lines  are  less  active 
on  new  business,  and  working  forces  in  such  lines  as  iron, 
steel,  car  manufacturing,  electrical  goods,  shoe  manufacturing 
and  copper  mining  are  being  reduced.  Lumber  is  less  active, 
and  new  building  is  lighter,  due  in  part  to  the  approach  of 
the  closed  season,  but  more  particularly  to  the  stringency  in 
money.  Pig  iron  continued  very  dull,  foundry  grades  being 
weaker.  On  the  other  hand,  Bessemer  pig  iron  was  firm  and 
scar.ce  in  the  Central  West.  Demand  for  structural  material 
was  good.  Competition  for  fabricated  work  is  more  active,  and 
as  a  result  the  price  situation  is  easier.  Domestic  orders  for 
steel  rails  are  light,  but  a  contract  for  12.000  tons  has  been 
taken  for  the  Manchurian  railroads,  with  an  additional  70,000 
tons  still  under  negotiation.  Copper  is  again  lower,  lake 
brands  for  future  delivery  being  quoted  at  14^^  to  14J4  cents 
and  electrolytic  at  14  to  14^-^  cents.  At  the  lower  levels  for- 
eign demands  developed  somewhat,  but  domestic  trade  is  still 
of  a  hand-to-mouth  character.  The  leading  interests  curtailed 
production  considerably  in  September,  but  it  is  reckoned  that 
the  actual  decrease  was  not  very  marked,  owing  to  the  de- 
creased outputs  of  other  mines.  Failures  for  nine  months  are 
only  slightly  more  numerous  than  a  year  ago,  but  liabilities, 
swelled  by  a  number  of  large  suspensions,  are  considerably 
heavier.  There  were  6891  failures  reported  to  Bradstreet's 
for  nine  months,  with  liabilities  of  $111,238,064,  an  increase  of 
only  a  fraction  of  i  per  cent  in  the  number,  but  of  25  per  cent 
in  the  liabilities,  as  compared  with  last  year.  The  proportion 
of  assets  to  liabilities  for  nine  months  is  55.1  per  cent,  the 
highest  proportion  noted  since  1897,  indicating  a  larger  number 
of  failures  of  usually  solvent  concerns.  The  number  of  fail- 
ures during  the  week  ending  Oct.  3  was  177,  against  166  in  the 
week  previous,  and  136  in  the  corresponding  week  last  year. 

AMERICAN  RAILROADS.— The  advance  report  of  the  In- 
terstate Commerce  Commission  gives  figures  of  the  steam  rail- 
roads of  the  United  States  for  the  year  ending  June  30,  1906. 
The  .otal  single-track  mileage  was  224.363  miles,  with  51,672 
locomotives  and  1,958,912  cars  of  all  classes  and  1,521,355  per- 
sons on  the  payroll.  The  number  of  passengers  carried  was 
799,507,838.  The  passenger  mileage,  or  the  number  of  passen- 
gers carried  one  mile,  was  25,175,480,383.  the  increase  being 
i.375>330.947  passenger  miles.  The  number  of  tons  of  freight 
shown  as  carried  (including  freight  received  from  connec- 
tions) was  1.631,374,219,  which  exceeds  the  tonnage  of  the 
year  1905  by  203,642,314  tons.  The  ton-mileage,  (5r  the  num- 
ber of  tons  carried  one  mile,  was  215,877,551,241,  the  increase 
being  29,414,441,731  ton-miles.  The  number  of  tons  carried 
one  mile  per  mile  of  line  was  982,401,  indicating  an  increase  in 
the  density  of  freight  traffic  of  121.005  ton-miles  per  mile  of 
line.  The  average  revenue  per  passenger  per  mile  for  the  year 
ending  June  30,  1906,  was  2.002  cents.  The  total  capitalization 
was  $i4,570,42i,'478,  or  $67,936  per  mile.  Of  ithis,  $6,803,760.- 
093  was  stock,  33.46  per  cent  of  which  paid  no  dividends.     The 


gross  earnings  were  $2,325,765,167.  The  total  income  was 
$1.045,527487,  and  the  net,  after  charges,  $385,186,328,  out  of 
which  $272,851,567  was  paid  in  dividends. 

LUSITANIA  TELEPHONES.— The  new  turbine-driven 
monster,  Lusitania,  of  the  Cunard  Steamship  Company,  has 
been  equipped  with  a  telephone  system,  the  most  extensive  in 
use  on  any  vessel.  The  National  Telephone  Company  installed 
the  equipment  and  will  supply  the  sister  steamer,  Mauretania, 
with  another  like  it.  The  installation  on  the  Lusitania  consists 
of  eighty-nine  stations  and  ten  exchange  lines  connected  to  a 
switchboard  having  equipment  for  200  stations  and  twenty  ex- 
change lines.  The  telephone  instruments  are  installed  in  the 
regal  first-class  staterooms,  in  the  cabins  of  the  ship's  physi- 
cian, purser  and  chief  steward  and  in  the  bureau.  When  the 
boats  are  in  port  the  exchanges  are  connected  for  local  and 
long-distance  service  with  the  city  systems. 

WESTINGHOUSE  SHOPS.— Advices  from  Pittsburg  state 
that  the  new  eight-story  factory  building  of  the  Westinghouse 
Electric  &  Manufacturing  Co.  at  East  Pittsburg  is  completed. 
The  tools  and  machinery  have  nearly  all  been  set  up  and  the 
removal  of  the  employes  into  the  structure  will  begin  at  once. 
The  readjustment  in  its  operating  force  at  the  East  Pittsburg 
Works  will  mean  a  saving  of  approximately  $1,000,000  a  year  in 
operating  expenses,  according  to  a  statement  of  the  company. 
During  the  last  t-wo  years,  the  management  has  been  making  a 
large  number  of  improvements.  New  and  improved  machinery 
has  been  installed  in  various  departments,  which  has  greatly 
enhanced  the  productive  efficiency  of  these  branches  of  the 
plant,  at  a  reduction  of  acti;al  labor. 

SOL'THERN  PACIFIC  ORDERS.— The  Southern  Pacific 
Railroad  has  just  ordered  two  5000-kw  turbo-generators  to  be 
built  by  the  Westinghouse  Company  for  the  electric  power 
plant  that  is  to  be  erected  at  the  foot  of  Fruitvale  Avenue  on 
the  Oakland  estuary.  These  generators  will  be  13,200  volts, 
25  cycles,  three-phase.  They  will  cost  close  to  $250,000.  In 
addition  to  these  generators,  and  the  already  ordered  boilers, 
the  company  has  placed  Eastern  orders  for  the  construction  of 
about  90  electric  passenger  cars,  somewhat  like,  but  longer  than 
the  Key  Route  cars.  These  will  be  used  on  the  Alameda  and 
the  Oakland  suburban  systems,  diverging  from  both  the  Oak- 
land shore  piers. 

SOUTH  E.VST  AFRICA.— An  American  business  man  con- 
templates returning  to  Southeast  Africa  in  the  interest  of  his 
concern,  which  makes  rock  drills,  and  states  to  the  Bur^u  of 
Manufactures  that  he  desires  to  represent  other  manufactur- 
ers for  the  sale  of  goods  in  the  territory  from  LourenQO  Mar- 
quez  to  Mombasa  and  Zanzibar.  He  suggests  as  among  the 
salable  lines,  mining  and  electrical  machinery. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET.— The  stock  market  was 
,  dull  and  heavy  with  considerable  bearish  activity.  High  money 
rates  discouraged  buying,  and  most  of  the  week's  incidents,  in- 
cluding the  reduction  in  the  .Anaconda  dividend,  the  receiver- 
ship of  the  Metropolitan  Street  Railway,  and  the  talk  of  fur- 
ther governmental  action  against  railroads,  resulting  in  an  un- 
settled tone.  New  York  Central  was  unfavorably  affected  by 
the  report  that  it  was  negotiating  a  $50,000,000  loan  abroad. 
Brooklyn  Rapid  Transit  showed  a  tendency  to  improve  in  the 
face  of  the  weakness  in  the  other  tractions,  the  talk  being  that 
its  forthcoming  annual  report  will  be  a  verj'  favorable  docu- 
ment. One  of  the  objects  of  bearish  attacks  was  the  L'nited 
States  Steel  issues,  especially  the  common,  this  movement  being 
based  on  further  rumors  of  reduced  demands  and  orders  for 
steel.  In  the  latter  part  of  the  week  a  number  of  low-priced 
stocks  were  taken  in  hand  by  the  bears  and  yielded  rather 
sharply,  some  of  them  touching  the  lowest  prices  they  have 
reached  in  a  long  time.  Brooklyn  Rapid  Transit  ranged  be- 
tween 42V2  and  48' 3,  and  closed  the  week  at  46>4,  this  being 
a  net  gain  of  4  points.  .Metropolitan  Street  Railway  dropped 
2%   points.     No   marked   movements   occurred    in   the    electric 


October  12,  1907. 


ELECTRICAL      W  O  R  L  D 


739 


list,  with  the  exception  of  Westinghouse,  which  closed  with  a 
net  loss  of  9  points,  the  last  quotation  being  129.  The  curb 
market  was  professional,  with  an  absence  of  public  participa- 
tion. The  closing  quotations  of  Oct.  8  are  given  in  the  ac- 
companying table. 

NEW   YORK. 

Oct.  I  Oct.  8  Oct.  I  Oct.  8 

AUis-Chalmers    Co jH       7       General    Electric    123       122 

.\tlisChalmers     pfd 2i;4      jg'A    Hudson    River  Tel —         — 

Am.    Dist.    Tel 20         —       Interborough    Met.    com.     8}i        g'A 

American    Locomotive...   51 J^     50!^    Interborough    Met.    pfd..  23         24^ 

Amer.   Locomotive  pfd. .   gg'A     gg'4    Mackay    Cos 6oj4     sg'A 

American   Tel.   &   Cable..   75  75        Mackay    Cos.    pfd 61  58!/2 

American  Tel.   &  Tel. ..105        104        Marconi  Tel -—         — 

Brooklyn   Rapid  Transit.  47         45H    Metropolitan    St.    Ry 36         35 

Electric    Boat    —        —        N.  Y.  &  N.  J.  Tel 100         99 

Electric    Boat    pfd —         —       Western    Union    Tel 72  72 

Electric    \'ehicle     —         —        Westinghouse  com 120        115 

Electric    Vehicle    pfd...  —         —       Westinghouse   pfd 165        165* 

BOSTON. 

Oct.  I  Oct.  8  Oct.  I  Oct.  8 

American   Tel.    &  Tel.. .105^   105       Mass.    Elec.    Ry.    pfd...   47M     47^4 

Cumberland    Telephone..  —        —       Mexican    Telephone 2         — 

Edison   Elec.   Ilium 206         —       New    England    Telep 141 '<     — 

General    Electric    124!^    125        Western  Tel.  &  Tel —         — 

Mass.    Elec.    Ry —        —       West.  Tel.  &  Tel.  pfd...  —        — 

PHILADELPHL\. 

Oct.  I  Oct.  8  Oct.  I  Oct.  8 

American     Railways 46H     46'/i    Phila.    Electric    ryi        y'/j 

Elec.    Co.    of   America...      8yi       8Ji    Phila.    Rapid    Transit....    19  19J4 

Elec.    Storage    Battery..   44         42        Phila.    Traction    86 M      87 

Elec.    Stor.    Battery   pfd.  —         — 

CHICAGO. 

Oct.  I  Oct.  8  Oct.  I  Oct.  8 

(.-hicago    City    Ry 150        150        National    Carbon    —         — 

Chicago    Edison    —        —       National    Carbon    pfd...  —        — 

Chicago    Subway     —         —       Union   Traction    .'  —         — 

Chicago    Tel.    Co —        —       Union    Traction    pfd....  —        — 

Metropolitan    Elec.    com.   19         19 

•Asked. 

DIVIDENDS.— The  Philadelphia  Company,  of  Pittsburg,  has 
declared  a  regular  quarterly  dividend  of  I'/i  per  cent  on  the 
common  stock,  payable  Nov.  I.  The  directors  of  the  Boston 
Suburban  Electric  Company  have  declared  a  regular  quarterly 
dividend  of  75  cents  on  the  preferred  stock,  payable  Oct.  15. 
Directors  of  the  Public  Service  Corporation  of  New  Jersey 
have  declared  the  regular  quarterly  dividend  of  i  per  cent. 
Directors  of  the  Mexican  Telegraph  Coinpany  have  declared  the 
regular  quarterly  dividend  of  2;/2  per  cent,  payable  Oct.  16. 
Directors  of  the  Shawinigan  Water  &  Power  Company  have 
declared  an  initial  dividend  of  I  per  cent  on  the  common  stock 
for  the  quarter  ended  Sept.  30.  Directors  of  Chicago  Pneumatic 
Tool  Company  have  declared  a  regular  quarterly  dividend  of  i 
per  cent,  payable  Oct.  25.  National  Carbon  directors  have 
declared  the  regular  quarterly  dividend  of  i  per  cent  on  the 
common  stock,  payable  Oct.  15.  Directors  of  the  Cuyahoga 
Telephone  Company  have  declared  the  regular  quarterly  divi- 
dends oi  lYz  per  cent  on  the  preferred  stock,  payable  Oct.  30, 
and  I  per  cent  on  the  common  stock,  payable  Oct.  21.  Diregtors 
of  the  U.  S.  Telephone  Company  have  declared  the  regular 
quarterly  dividends  of  i^  per  cent  on  the  preferred  stock, 
payable  Oct.  15,  and  54  of  i  per  cent  on  the  common  stock, 
payable  Oct.  25.  Directors  of  the  New  York  &  New  Jersey 
Telephone  Company  have  declared  the  regular  quarterly  divi- 
dend of  1)4  per  cent,  payable  Oct.  15.  Directors  of  the  Cin- 
cinnati, Newport  &  Covington  Light  &  Traction  Co.  have  de- 
clared the  regular  quarterly  dividends  of  iJ/r  per  cent  on  the 
preferred  and  Vi  per  cent  on  the  common  stock,  payable  Oct.  15. 

THE  MACKAY  SYSTEM,  now  that  the  New  York- 
Havana  cable  has  just  been  laid,  has  a  total  of  25,000  miles  of 
submarine  cable  operated  by  its  two  subsidiary  companies,  the 
Commercial  Cable  Company  and  the  Commercial  Pacific  Cable 
Company.  The  new  cable  line,  which  has  cost  between  $1,400,000 
and  $1,500,000.  has  been  paid  for  entirely  out  of  earnings.  Of 
the  25,000  miles  of  submarine  cables,  approximately  16,000 
miles  are  operated  in  the  Atlantic  Ocean  by  the  Commercial 
Cable  Company  and  9000  miles  in  the  Pacific  Ocean  by  the 
Commercial  Pacific  Company.  The  company  figures  the  cost 
of  cable  construction  at  $f.000  per  mile,  which  would  represent  a 
property  investment  in  the  entire  cable  system  of  fully  $25,000,- 
000.  The  Commercial  Cable  Company  is  now  operating  five 
trans-Atlantic  cable  lines  which  are  crowded  to  their  utmost 
capacity.  It  seems  likely  that  the  company  will  undertake 
within  another  year  the  laying  of  a  sixth  .\llantic  cable.  For 
operating  purposes  the  officials  of  the  Mackay  Companies  look 
upon  their  land  lines,  represented  by  the  Postal  Telegraph 
Company  and  the  cable  lines  in  the  .Atlantic  and  Pacific  as  one 
system.  For  this  reason  in  pursuing  development  work  it  has 
come  fo  be  the  policy  of  the  management,  when  an  unusual 
amount  of  money  is  spent  in  one  year  on  either  the  cable  or 


land  lines  in  extensions,  to  expend  less  during  that  year  on  the 
other  and  during  the  following  year  reverse  the  course  of  ex- 
penditures. This  year  telegraph  construction  on  land  has  been 
cut  down  very  materially  and  surplus  earnings  in  part  diverted 
to  the  payment  of  the  Cuban  cable. 

B.  R.  T.  ANNUAL.— The  Brooklyn  Rapid  Transit  annual 
report  shows  that  there  were  carried  511,839,437  passengers,  an 
increase  of  59,235,234,  or  13. i  per  cent  over  the  previous  fiscal 
year.  Tne  average  gross  earnings  per  passenger  are  3.60  cents, 
as  compared  with  3.89  cents  for  the  preceding  year,  a  loss  per 
passenger  of  7.5  per  cent.  The  average  net  earnings  per  pas- 
senger, with  no  deductions  for  special  appropriations  or  fixed 
charges  are  1.48  cents,  as  compared  with  1.70  cents  for  the 
previous  year.  The  statement  of  earnings  shows  gross  of 
$19,381,587,  compared  with  $18,473,328  the  previous  year.  The 
operating  expenses  totaled  $11,465,705,  agairst  $10,441,377  in 
1906,  and  the  net  earnings  amounted  to  $7,915,882,  compared 
with  $8,031,951  the  previous  year.  The  balance  sheet  disclosed 
loans  and  bills  payable  o.'  $900,000  and  cash  on  hand  $965,670, 
compared  with  $2,001,559  the  year  before.  The  surplus  stood 
on  June  30  last  at  $3,734,006.  On  June  30,  1906,  the  surplus 
was  $2,075,563.  On  the  subject  of  taxation  President  Winter 
says  that  it  has  been  the  disposition  of  the  public  to  levy  every 
possible  ta.x  against  corporations  holding  public  franchises.  He 
regards  this  as  short-sighted,  and  says  that  every  million  dol- 
lars of  excessive  taxes  would  pay  interest  at  5  per  cent  on 
$20,000,000  invested  in  extensions  or  enlargement  of  transporta- 
tion facilities. 

THE  CONOWINGO  ELECTRIC  COMPANY,  with  charter 
rights  to  dam  the  Susquehanna  River  at  Conowingo,  8  miles 
from  Havre  de  Grace,  is  getting  ready  to  build  a  new  power 
plant  with  ioo,ooo-hp  capacity,  rivaling  the  great  McCall's 
Ferry  power  plant.  The  object  is  to  deliver  power  to  Balti- 
more, Philadelphia,  Wilmington  and  New  York  City.  Men 
are  at  work  converting  the  old  boarding  house  of  the  Cono- 
wingo Paper  Company  into  shape  so  as  to  facilitate  accom- 
modations for  hundreds  of  persons  to  be  employed.  It  is 
proposed  to  construct  the  power  house  on  the  Hartford  County 
side  of  the  river,  the  same  as  the  York  Haven  Water  &  Power 
Company's  plant,  and  make  the  dam  about  the  same  height  as 
the  IMcCall's  Ferry  dam  and  back  the  water  as  far  as  Peach- 
bottom,  a  few  miles  below  McCall's  Ferry.  If  this  is  the  case, 
the  Susquehanna  River  from  Chesapeake  Bay  to  York  Fur- 
nace will  be  navigable.  It  is  said  that  the  capital  backing  the 
company  will  be  about  $10,000,000. 

SALE  OF  NATIONAL  WIRE  PLANT— It  was  announced 
last  week  at  the  office  of  the  United  States  Steel  Corporation 
that  one  of  its  subsidiary  companies  had  purchased  at  receiver's 
sale  the  plant  of  the  National  Wire  Corporation,  at  New 
Haven,  Conn.,  for  $650,000.  The  company  has  two  large  plants 
at  New  Haven,  and  was  capitalized  at  $5,000,000.  Although  it 
is  not  definitely  known  which  one  of  the  subsidiary  concerns 
of  the  United  States  Steel  Corporation  purchased  the  New 
Haven  plants,  it  is  understood  that  it  is  the  American  Steel  & 
Wire  Company.  The  plants  have  been  rated  at  nearly  twice 
the  amount  of  the  sale  price.  The  concern  failed  about  two 
months  ago.  Its  assets  amounted  to  about  $1,000,000  and  lia- 
bilities about  $3,000,000. 

DENVER  IN'TERURBAN  BONDS.— The  Denver  &  Inter- 
urban  Electric  Railroad,  which  is  an  auxiliary  of  the  Colorado 
&  Southern,  has  made  a  first  mortgage  to  the  Guaranty  Trust 
Company,  as  trustee,  to  secure  an  issue  of  $1,250,000  6  per  cent 
bonds,  maturing  July  i,  1937.  This  road  is  under  construction 
from  Denver  to  Louisville  Junction,  about  16  miles,  and  from 
that  point  to  Boulder  will  use  under  lease  Colorado  &  Southern 
tracks,  aggregating  28  miles,  which  are  to  be  electrified.  The 
stock  and  bonds  are  all  held  in  the  treasury  of  the  Colorado  & 
Southern. 

BALTIMORE  CONSOLIDATION.— It  is  stated  that  there 
is  a  plan  on  foot  fo  consolidate  the  Consolidated  Gas,  Electric 
Light  &  Power  Company,  of  Baltiinore.  and  the  Baltimore 
Electric  Company.  An  offer  was  made  by  interests  friendly  to 
the  Consolidated  a  year  ago  for  the  Baltimore  Electric  stock, 
and  it  is  reported  that  this  offer  still  holds  good  and  is  now 
being  considered.  It  is  understood  to  have  been  $10  a  share  for 
the  stock  and  a  guarantee  of  the  bonds,  principal  and  interest. 

CUYAHOGA  TELEPHONE,  of  ClevelaiKl,  shows  an 
August  gross  of  $65,875  and  net  of  $28,356.  The  net  for  the 
eight  months  was  $2.12,747  and  the  surplus  after  charges  $95,273. 
an  increase  over  1906  of  $.'}3,3i6. 
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Construction  NeWs. 

CITRON  ELLE,  ALA.— The  Citrontlle  Light  &  Power  Company  is 
having  plans  and  specifications  prepared  by  E.  N.  Cunningham,  of  New 
Orleans,  for  the  construction  of  a  light  and  power  plant.  When  plans 
arc  ready  estimates  will  be  asked  on  machinery  and  supplies.  J.  A. 
Shannon  is  president  and  S.  E.  Shannon,  secretary  and  treasurer;  present 
;.ddrcss,    Halticsburg,    Miss. 

HARTSELLS,  ALA.— The  Hartsells  Electric  Light  &  Power  Company 
is  being  organized  for  the  purpose  of  constructing  an  electric  light  plant. 
It  is  expected  to  have  the  plant  in  operation  within  eighty  days.  J.  C. 
Rogers  is  interested  in  the  entorprise. 

TUSCALOOSA,  ALA.— Architect  Lockwood  has  been  instructed  to 
prepare  plans  and  specifications  for  the  building  for  the  heating,  lighting 
and  water  plant,  to  cost  $80,000. 

FLORENCE,  ARIZ.— The  Florence  Water,  Light,  Ice  &  Power  Com- 
pany will  soon  incorporate  with  a  capital  stock  of  $50,000.  The  directors 
will  be  Dr.  G.  M.  Brockway,  P.  A.  Chamoer  and  A.  C.  Sieboth.  The 
purpose  of  the  company  is  to  build  water  works,  an  ice  plant,  a  gas  plant 
and  an  electric  light  and  power  plant  in  Florence. 

LITTLE  ROCK,  ARK. — Arrangements  are  being  made  by  the  St. 
Louis,  Iron  Mountain  &  Southern  Railway  Company  to  construct  a 
power  plant  to  furnish  heat  and  light  for  the  Union  Station  now  under 
construction;  light  for  passenger  yards,  heat  for  passenger  equipment 
and  compressed  air  for  cleaning  and  brake  testing.  The  equipment  will 
consist  of  two  24ohp  water-tube  boilers,  two  75-kw  direct-connected 
Kcncrators,  two  exciters,  one  small  generator  and  one  air  compressor 
having  a  capacity  of  800  cubic  feet  per  minute.  The  construction  and 
installation  will  be  done  under  the  direction  of  Westinghouse,  Church, 
Kerr  &   Company,   of   New   York,   N.   Y. 

ALAMED.X,  CAL. — The  annual  report  of  the  municipal  electric  light 
plant  shows  the  gross  earnings  of  $71,447  for  the  year,  and  the  operating 
expenses  to  have  been  $44.49i.  making  the  net  earnings  $26,956.  The 
plant  shows  a  heavy  increase  in  earnings  in  all  departments  and  in  net 
profits  over  the  operation  for  the  preceding  year. 

ALAMEDA,  CAL. — The  Board  of  Electricity  is  advertising  for  bids 
for  additional  machinery  for  the  municipal  electric  lighting  plant  as 
follows:  One  soo-kw  direct-connected  alternating-current  generator  and 
cross-compound  engine,  or  steam  turbine,  with  switchboard  panel  and 
wiring.     A.  D.  Goldsworthy  is  secretary  of  the  board. 

CHICO,  CAL. — It  is  reported  that  plans  are  contemplated  for  electri- 
fying the  Butte  County  Railroad,   from  Chico  to  Paradise. 

FRESNO,  CAL. — The  San  Joaquin  Electric  Power  Company  is  con- 
templating extending  its  transmission  lines  to  the  Mt.  Campbell  district 
and  will  soon  extend  its  line  to  Lac-Jac.  The  company  has  recently 
awarded  a  contract  for  an  engine  to  be  paced  in  its  plant,  two  and  one- 
half  miles  above  Riverdale.  A.  G.  Wishon  is  manager.  The  company 
is  now  engatcd  in  putting  in  a  line  to  the  Stokes  Mountain  country. 

KENNETT,  CAL. — The  two  new  furnaces  at  the  Mammoth  Copper 
Company's  smelter  will  be  put  into  operation  this  month.  A  large  amount 
of  electrical  motor  equipment  is  being  installed  to  operate  the  ma- 
chinery in  the  plant.  Four  blowers  furnish  the  air  blast,  three  of  which 
will  be  operated  by  three  250-hp  General  Electric  induction  motors,  and 
the  fourth  by  a  zoohp  Westinghouse  motor.  A  blower  system  for  the 
converters,  which  is  being  installed,  calls  for  a  750-hp  electric  motorr 
The  hydraulic  system  in  connection  with  the  converters  needs  a  45-hp 
motor.  There  will  be  no  overhead  wires,  the  conduit  system  being  used 
exclusively. 

LODI,  CAL. — ^The  City  Trustees  are  considering  the  question  of  sub- 
mitting to  the  voters  at  the  next  municipal  election  the  proposition  of 
bonding  the  city  for  the  purpose  of  establishing  a  sewer  system  and 
taking  over  the  electric  lighting  plant  and  water  works  system. 

LOS  ANGELES,  CAL. — Contracts  have  been  let  for  the  construction 
of  a  ten-story  office  building  at  Sixth  and  Main  Streets.  A  large  power 
plant  will  be  installed  to  furnish  light,  heat  and  power  for  this  and  other 
buildings.  The  machinery  will  include  a  Corliss  pumping  engine,  electric 
generators  and  boilers. 

N.-\PA,  C.-\L. — .\t  the  last  meeting  of  the  City  Council  the  city  clerk 
was  instructed  to  notify  the  Napa  Gas  &  Electric  Company  that  unless  a 
better  light  service  was  given  the  city,  the  municipality  would  cancel  its 
contr.-ict  with  the  company. 

OAKLAND,  CAL. — The  Mono  Power  Company,  which  is  backed  by 
Edson  F.  Adams,  of  Oakland.  Cal.,  and  for  which  Leon  M.  Hall,  of  San 
Francisco,  is  consulting  engineer,  has  already  expended  about  $40,000 
preliminary  to  installing  a  large  power  plant  on  the  Owens  River  in 
eastern  California.  The  company  has  recently  let  contracts  for  a  tem- 
porary ixiwcr  plant,  which  will  be  used  to  furnish  light  and  compressed 
air  for  driving  the  water  tunnel  leading  to  the  permanent  generating 
plant.  The  tunnel  is  to  be  7x7  feet  and  8000  feet  in  length,  and  is  to 
be  completed  in  six  months.  The  energy  will  be  transmitted  about  100 
miles  to  Goldfield  and  the  principal  mining  camps  of  Nevada.     The  tem- 


porary plant  that  has  been  contracted  for  includes  a  200-hp  IngersoU  air 
compressor,  driven  by  a  Piatt  Iron  Works  turbine  and  a  75-kw  generator 
to  supply  electricity  for  lamps  and  fans.  The  Schaw-Batcher  Company 
has  taken  the  contract  to  install  22  feet  of  40-inch  and  300  feet  of  36- 
inch  steel  pressure  pipe  for  the  temporary  installation.  A  3-miIe  road 
has  been  completed  at  an  expense  of  $25,000  into  the  so-called  "Im- 
passable Canyon,"  where  the  main  power  plant  is  being  constructed,  at 
a  point  20  miles  north  of  Bishop,  Cal.  Bids  have  been  received  on  the 
three  large  generators  which  arc  to  be  installed  in  3  chamber  cut  into 
the  ledge  of  rock  just  above  the  water  in  the  canyon. 

PASADEN.^,  CAL. — The  City  Council  has  granted  a  franchise  to  the 
Pacific  Electric  Railway  Company  to  construct  a  double-uack  railway 
system  in  the  business  section  of  the  city. 

PASADENA,  CAL.— Superintendent  C.  G.  Glass  estimates  the  cost 
of  the  improvements  contemplated  at  the  municipal  electric  plant  at  $i9S.- 
000.  Expert  Scattergood  places  the  figures  at  $245,000.  Because  of  this 
difference  of  opinion  Prof.  C.  L.  Cory  has  been  appointed  to  make  a 
closer  examination   of  the  project. 

PL.XCERVILLE,  CAL.— The  City  Trustees  are  considering  the  ques- 
tion of  constructing  a  municipal  electric  light  plant. 

REDLANDS,  CAL. — ^The  Edison  Electric  Company  is  said  to  be  plan- 
ning to  install  a  new  power  house  to  utilize  the  waters  of  Bear  Creelc 
The  water  will   be  taken   through  a  tunnel  already   partly  constructed. 

SAN  FRANCISCO,  CAL.— Officials  of  the  Metropolitan  Light  &  Power 
Company  state  that  their  company  has,  through  the  Knickerbocker  Trust 
Company,  of  Ntw  York,  N.  Y.,  floated  an  additional  $600,000  of  bonds 
for  extensions  and  improvements  to  its  gas  plant.  It  is  about  to 
close  a  deal  with  the  Stanislaus  Electric  Power  Company  by  which  it 
will  be  able  to  sell  electricity  in  the  city  for  light  and  power  purposes- 
In  addition  to  a  deal  with  the  Stanislaus  Electric  Company,  by  which  the 
company  will  secure  electricity  from  the  hydro-electric  plant  of  the 
Stanislaus  company,  the  company  will  also  have  a  number  of  auxiliary 
power  stations  in   the  city. 

TULARE,  CAL. — ^The  Mount  Whitney  Power  Company,  of  Tulare,  is 
contemplating  extending  its  transmission  lines  into  the  northern  part  of 
Kern  County  to  furnish  electricity  to  use  in  the  development  of  water 
for  irrigating  purposes.  The  line  will  be  extended  from  Porterville  and 
will  probably  extend  to  Wasco. 

MONTEZUMA,  COL.— L.  D.  Bailor,  of  Lead,  secretan'  of  the  Monte- 
zuma Gold  Mining  Company,  writes  that  the  company  wi,l  not  be  ready 
to  commence  work  on  its  proposed  power  plant  until  next  spring. 

HARTFORD,  CONN. — President  A.  C.  Dunham,  of  the  Hartford 
Electric  Light  Company  has  applied  to  the  Board  of  Street  Commission- 
ers for  permission  to  install  new  arc  lamps  in  the  streets  of  the  city. 
The  company  proposes  to  install  50  of  the  new  lamps  subject  to  the  ap- 
proval of  the  Common   Council. 

WjILMINGTON,  DEL. — Owing  to  the  expense  the  Board  of  Water 
Commissioners  has  decided  not  to  install  an  electric  light  plant  in  connec- 
tion with  the  water  works  at  the  present  time.  The  department  will 
arrange  for  the  water  wheel  by  building  an  addition  t"  the  present  gate 
house,  where  the  water  wheel  will  probably  be  placed  at  some  future  timc- 
W.\SHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Oct.  15. 
to  furnish  at  the  navy  yards  and  naval  stations  the  following  supplies: 
New  York,  N.  Y.,  schedule  357 — transformers;  Charleston,  S.  C.  sched- 
ule 361 — motors,  conduit  and  elbows,  snaking  wires  and  electrical  sup- 
plies. Also  until  Oct.  29,  Mare  Island.  Cal.,  schedule  375 — electrical 
fittings,  etc.  Also  until  Oct.  22,  Mare  Island,  Cal,  schedule  336— roury 
blower.  Applications  for  proposals  should  designate  the  schedules  de- 
sired by  number.     F.  B.  Rogers,  Paymaster-General,  U.  S.  N. 

LAKE  CITY,  FLA. — A  company  is  being  organized  to  construct  • 
hydroelectric  plant  of  15.000  horse-rower  to  supply  electricity  to  sur- 
rounding towns.     J.  D.  Callaway  is  interested  in  the  project- 

ST.  AUGUSTINE,  FL.\. — We  are  informed  that  the  St.  Johns  Light 
&  Power  Company  is  planning  to  construct  about  five  miles  of  additional 
track,  and  will  also  purchase  considerable  new  rolling  stock.  T.  R. 
Ormond   is   general    manager. 

T.-\MP.\.  FL.-\. — The  stockholders  of  the  Tampa  &  Sulphur  Springs 
Traction  Company  have  decided  to  increase  the  capital  stock  of  the  com- 
pany from  $100,000  to  $300,000. 

.\TLANT.-\,  G.\. — Bids  will  be  received  until  Oct  16  at  the  office  of 
the  chief  quartermaster,  Atlanta,  Ga.,  for  one  30-hp  boiler  to  be  delivered 
at  Port  Royal,  S.  C.  Address  Charles  C.  Clark,  captain  and  acting  chief 
quartermaster. 

ATL.-\NT.\,  G.-\. — The  State  Railroad  Commission  has  authorized  the 
Atlanta  Telephone  &  Telegraph  Company  to  issue  $1,000,000  in  bonds 
for  the  purpose  of  taking  up  outstanding  bonds  to  the  extent  of  $481,500, 
and  for  making  extensions  of  its  ducts  and  lines  in  and  around  .\tlanta. 
BL.-\CKSI1E.-\R,  G.-\. — It  is  reported  that  the  city  is  considering  the 
question  of  building  an  electric  lighting  plant. 
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DUBLIN,  GA. — An  election  will  probably  soon  be  held  to  vote  on 
the  proposition  of  issuing  about  $60,000  in  bonds  for  improving  the  water 
and  light  plant,  installing  a  fire  alarm  system  and  paving  Jackson  and 
Jefferson    Streets. 

MACON,  GA. — The  Macon  Railway  &  Light  Company  has  applied  to 
the  County  Commissioners  for  the  right  of  way  along  the  Columbia  road 
to   Brown   Place. 

R.XTHDRUM,  IDA.— The  plant  and  holdings  of  the  Rathdrum  Elec- 
tric Light  Company  have  been  purchased  by  A.  O.   Skinner,  of  Rathdrum. 

S.\ND  POINT,  IDAHO.— Charles  R.  Foss,  John  C.  Cleary  and  Peter 
Johnson  have  applied  to  the  City  Council  for  a  franchise  to_ operate  a 
steam  or  electric   railway  on  the  streets  of   Sand  Point. 

CANTON,  ILL. — Plans  are  being  made  by  the  Illinois  Central  Electric 
Railway  to  build  a  power  station  to  operate  a  12-mile  line,  and  to  pur- 
chase   electrical    equipment    for    the    same,    also    three    closed    motor    cars. 

CARLYLE,  ILL. — Plans  are  being  made  for  enlarging  the  municipal 
electric  light  plant  and  e.xtending  the  water  works  system. 

CHICAGO,  ILL.— President  R.  R.  McCormick,  of  the  sanitary  district, 
states  that  the  board  will  make  another  effort  to  obtain  a  permit  from 
the  city  of  Chicago  for  the  erection  of  the  necessary  poles  and  wires  to 
distribute  the  electrical  energy  to  be  generated  by  the  water  power  at 
Lockport.  The  power  plant  of  the  sanitary  district  at  Lockport  was  put 
into  operation  Sept.  25  for  the  first  time.  Edward  B.  EUicott,  electrical 
engineer,  has  announced  that  the  district  will  be  ready  to  furnish  elec- 
tricity to  Chicago  by  Oct.   15. 

FARMER  CITY,  ILL.— The  City  Council  has  granted  the  Corn  Belt 
Ir-.terurban  Railway  Company  a  franchise  for  a  right  of  way  along  the 
east  city  limits  of  the  city. 

PRINCETON,  ILL— Sealed  bids  will  be  received  until  Nov.  29  for 
the  purchase  of  the  municipal  electric  lighting  plant  and  system,  owned 
and   operated  by   the  city   of  Princeton. 

SILVIS,  ILL. — Preparations  are  being  made  by  the  Union  Electric 
Telephone  &  Telegraph  Company  to  extend  its  lines  from  Silvis  to  East 
Moline. 

WATSEKA,  ILL.— The  Home  Telephone  Company  and  the  Central 
Union  Telephone  Company  have  been  consolidated  under  the  name  of  the 
VVatscka  Telephone   Company. 

BICKNELL,  IND.— The  Town  Council  will  receive  bids  for  the  con- 
struction and  equipment  of  a  combined  water  and  electric  plant. 

BRAZIL,  IND. — .-Xmong  the  improvements  decided  upon  by  the  di- 
rectors of  the  Brazil  Farmers'  Telephone  Company  are  the  installation 
of  a  new  switchboard  and  the  construction  of  new  lines  to  a  number  of 
towns  in  the   territory. 

CLAY  CITY,  IND.— The  Clay  City  Lighting  Company  is  stated  to  be 
in  the  market  for  material,  equipment  and  expert  labor  for  the  construc- 
tion of  an  electric  light  plant.  J.  M.  Long  and  H.  R.  Vandevier  are 
among  the  directors. 

DECATUR,  IND.— The  Ft.  Wayne  &  Springfield  Traction  Company 
has  decided  to  ask  for  bids  for  the  construction  of  12  miles  of  road 
from  Decatur  to  Berne. 

FARMLAND,  IND. — The  Farmland  Telephone  Company  has  moved 
its  headquarters  and  exchange  into  a  new  building  recently  bought  for 
that  purpose.  The  company  will  next  install  a  mile  or  more  of  new 
cable   nnd  make  other  improvements  to  the  plant. 

KOKOMO.  IND.— Bids  will  be  received  until  Nov.  8  by  the  Board  of 
Public  Works  for  furnishing  electric  lamps  for  the  streets  and  alleys  and 
public  places  and  buildings  in  the  city.  J.  A.  Burkhalter  is  chairman 
of   the   board. 

LAMB,  IND.— The  Farmers'  Telephone  Company  will  erect  new  lines 
and  a  telephone  system  in  this  place. 

LINTON,  IND. — The  owners  of  the  New  Home  Telephone  Company, 
who  also  own  or  control  the  exchanges  at  Jasonvillc,  Bloomficld. 
Switz  City,  Lyons  and  Worthington,  have  decided  to  expend  $3S,ooo  in 
the  work  of  repairing  and  improving  the  several  exchanges  and  building 
new  toll  lines. 

MISIIAWAKA,  IND.— The  Mishawaka  Textile  Company  has  purchased 
the  north  raceway  of  the  *ocal  water  power  and  will  install  new  ma- 
chinery   to  generate  electricity   for   power   purposes. 

NORTH  JUDSON.  IND.— John  H.  Wilkinson,  who  bought  the  North 
Judson  Telephone  Exchange,  has  taken  charge  and  will  make  a  num- 
ber  of  extensions. 

BOONE,  lA. — ^Thc  Boone  County  Telephone  Company  has  announced 
that  it  would  expend  $5,000  on  its  system  in  this  city  within  the  next 
six  months.     Charles  C.    Dcering  is  general  manager. 

COUNCIL  BLUFFS,  lA.— The  Omaha  &  Council  Bluffs  Street  Rail- 
way Company  has  been  granted  permission  by  the  City  Council  to  build 
the  proposed  line  to  the  School  for  the  Deaf  on  South  Avenue.  The 
line  will  be  about  two  miles  in  length,  work  on  which  will  start  this  fall. 

FORT  DODGE,  lA.— The  officials  of  the  Spirit  Lake,  Emmetshurg  & 
Fort  Dodge  Railway  Company,  which  was  recently  organized  to  construct 
an  intcrurban  line  from  Fort  Dodge  via  Emmct5burg  to  Spirit  Lake, 
which  will  be  62  miles  in  length,  state  that  the  road  will  be  constructed 
without  the  issuance  of  bonds  or  the  contracting  of  any  debt,  and  also 
•Ute  that  they  are  already  assured  of  enough  Mock  subscriptions  not 
only  to  build  the  road,  but  to  equip  and  operate  it. 


FORT  LEAVENWORTH,  KAN.— Bids  will  be  received  until  Oct.  12 
by  Captain  J.  E.  Normoyle.  quartermaster,  U.  S.  A.,  for  furnishing  and 
installing  electric  fixtures  in  eight  double  sets  non-commissioned  staff 
officers'  quarters,  one  double  stable  guard  building  and  two  quarter- 
masters' stables,  and  electric  wiring  in  two  quartersmasters'  stables  at 
this  post. 

LOUISVILLE,  KY. — The  contract  for  the  electric  light  and  steam- 
heating  plant  at  the  City  Hall  and  engine  house  has  been  awarded  to  F. 
A.   Clegg  &  Company,  of  this  city. 

PORTLAND,  MAINE.— Bids  will  be  received  until  Nov.  5,by  Cap- 
tain F.  J.  Morrow,  quartermaster,  U.  S.  A.,  for  the  construction,  plumb- 
ing, electric  wiring  and  electric  fixtures,  etc.,  for  one  double  barrack 
building  at  Fort  Williams,  Maine,  and  one  single  barrick  at  Fort  Mc- 
Kinley,  Maine.  Plans  and  drawings  of  details  can  be  seen  in  the  office 
of  the  quartermaster.  Army  Building,  New  York,  N.  Y.,  or  263  Sum- 
mer Street,   Boston,  Mass. 

ANNAPOLIS,  MD.— The'  Baltimore  &  Annapolis  Shore  Line  Railroad 
is  contemplating  the  erection  of  a  substation  at  Jones  Station,  about  six 
miles  from  Annapolis.  The  equipment  will  be  installed  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  of  Pittsburg,  Pa.  Electricity 
for  operating  the  cars  will  be  supplied  from  the  power  house  of  the  Con- 
solidated Gas,   Electric  Light  &  Power  Company  at  Westport. 

BALTIMORE.  MD.— Bids  will  be  received  until  Oct.  16  by  the  Board 
of  Awards  (J.  Barry  Mahool,  president)  for  installing  a  6o-hp.  direct- 
current.  440-volt  motor  at  the  new  Eastern   Female  High   School.     , 

TOWSON.  MD.— The  Chesapeake  &  Potomac  Telephone  Company  has 
acquired  a  building  and  lot  on  Pennsylvania  Avenue  for  a  telephone 
exchange.  The  company  will  move  its  exchange  into  the  building  and 
install   a   new   and   up-to-date  switchboard  and  other  equipment. 

ASHBURNH.-\M.  MASS. — Arrangements  are  being  made  by  the  town 
oflScials  of  Ashburnham  to  secure  electricity  from  the  Gardner  Electric 
Light  Company  to  furnish  electricity  to  operate  the  local  electric  light- 
ing system.  The  company  offers  to  furnish  electrical  energy  to  the  town 
at  the  rate  of  4  cents  per  kw-hour.  The  town  is  considering  the  pur- 
chase of  the  poles  and  wires  of  the  Greene  Electric  Light  Company, 
which  have  been  offered  at  a  reasonable  price.  Under  the  law  regarding 
municipal  lighting  the  proposition  must  receive  an  affirmative  vote  at  two 
town  meetings  at  least  60  days  apart.  As  the  vote  in  August  was  prac- 
tically unanimous  in  favor  of  the  project,  it  is  expected  that  similar  ac- 
tion will  be  taken  at  the  meeting  to  be  held  Oct.  25. 

CAMBRIDGE,  MASS.— The  Cambridge  Electric  Light  Company  has 
applied  to  the  Gas  and  Electric  Light  Commissioners  for  permission  to 
issue  an  increase  in  capital  of  $100,000,  and  to  determine  the  price  at 
which  the  new  issue  should  be  placed  on  the  market. 

LAWRENCE,  MASS. — The  capacity  of  the  power  plant  of  the  Law- 
rence mills  will  be  doubled  by  the  installation  of  a  steam  turbine  of 
3000  horse-power.  The  machine  was  purchased  from  the  General  Elec- 
tric  Company. 

LEICESTER,  MASS.— The  Worcester  Electric  Light  Company  is 
negotiating  for  the  purchase  of  the  plant  of  the  Rawson  Light  &  Power 
Company,    of   Leicester. 

MARLBORO,  MASS.— The  Marlboro  Electric  Company  will  soon  com- 
mence work  on  extension  of  its  line  to  Northboro,  where  the  company 
has  secured  a  contract  for  lighting  the  streets.  The  company  is  also 
contemplating  extending  its  lines  to  Westboro,  and  is  now  negotiating 
with  the  selectmen  of  the  town  for  lighting  the  streets  of  the  town,  E. 
W.  Godfrey  is  superintendent. 

NORTHAMPTON,  MASS.— Plans  are  being  made  for  the  construc- 
tion of  an  electric  railway  between  Northampton,  Easthampton  and  West- 
hampton.     Eugene  D.  Parks,  of  Russell,  is  interested  in  the  enterprise. 

PITTSFIELD,  MASS.— The  Pittsfield  Electric  Street  Railway  Com- 
pany has  applied  to  the  Railroad  Commissioners  for  permission  to  ex- 
tend its  line  from  West  Pittifield  through  the  town  of  Hancock  to  Le- 
banon.  N.   Y. 

STOCKBRIDGE.  MASS.— The  Stockbridgc  Lighting  Company  is  ex- 
tending its  lines  to  the  farmhouse  of  H.  C.  Eldridge  on  the  West  Stock- 
bridge  road  to  furnish  electricity  to  operate  an  elaborate  private  water 
system. 

TURNERS  FALLS.  MASS.— The  Franklin  Electric  Light  Company 
will  furnish  electricity  for  heating  and  cooking  purposes  for  5  cents  per 
kw-hour.  A  monthly  minimum  charge  of  $1  will  be  made  on  meters  in- 
stalled. The  company  will  renew,  free  of  charge,  burned-out  incandes- 
cent lamps  of    10  or  more  cp. 

BAY  CITY,  MICH.— The  Michigan  Pipe  Works  is  contemplating  the 
installation  of  a  new  power  plant  at  its  works. 

BAY  CITY,  MICH.— The  National  Cycle  Manufacturing  Company  has 
made  extensive  changes  at  its  plant  in  North  Madison,  and  the  entire 
plant  will  be  operated  by  electricity. 

BAY  CITY.  MICH.- It  is  reported  that  the  Aldermen  are  discussing 
the  question  of  removing  the  cast  side  lighting  plant  lo  the  old  water 
works  building  on   the   west   side. 

CORUNNA,  MICH.— The  Shiawassee  Light  &  Power  Company,  which 
has  been  lighting  Corunna,  Perry,  Bancroft  and  Morrice,  is  now  pre- 
pared to  light  Durand,  Vernon  and  Byron.  The  capacity  of  the  plant 
has  been  increased  to  300  horse-power  by  the  installation  of  a  new  350- 
kw  Warren  generator,  which  will  be  doubled  when  the  dam  is  r.ii5cd  to 
give  a   15-foot  head  of  water. 
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ESCANABA,  MICH. — The  Escanaba  Electric  Power  &  Pulp  Company 
has  been  granted  the  right  to  furnish  electricity  to  operate  the  munici- 
pal electric  light  plant  and  also  for  commercial  lighting  and  power  pur- 
poses for  a  term  of  ten  years.  The  officers  of  the  company  are:  O.  L. 
Hule,  of  Marinette.  Wis.,  president;  J.  M.  Malloy,  of  Watertown,  Wis., 
vice-president;  P.  L.  Utley,  of  Watertown,  Wis.,  secretary  and  treasurer. 
GRAND  HAVEN,  MICH. — The  Eagle  Tanning  Company  is  preparing 
to  install  electric  equipment  in  its  factory.  W.  H.  Mead,  of  Holland,  has 
the  contract  for  the  installation  of  the  machinery.  The  plant  has  been 
equipped  with  a  300-hp  engine  and  a  200-kw  generator.  Induction  motors 
of  from  15  to  50  hp  will  also  be  installed. 

MANCHESTER,  MICH.— Prof.  John  R.  Allen,  of  Ann  Arbor,  has 
been  engaged  to  make  an  appraisal  on  the  Kingsley  power  plant  at  this 
place,  with  the  idea  of  establishing  a  municipal  electric  lighting  system. 
Mr.  Kingsley  wants  $22,000  for  the  plant,  which  was  established  15 
years   ago. 

MENOMINEE,  MICH. — It  is  reported  that  plans  have  been  made  by 
the  Michigan  State  Telephone  Company  for  the  entire  rebuilding  of  the 
Menominee  system,  which  will  include  the  removal  of  all  wires  along 
the  principal  streets  to  the  alleyways  and  replacing  the  wires  with  cables 
as  far  as  possible. 

PAINESDALE,  MICH. — W.  O.  Rankin,  of  Painesdale,  is  interested 
in  the  construction  of  a  power  plant  about  five  miles  from  this  town. 

TR.\VERSE  CITY,  MICH. — Work  of  construction  by  the  Electric 
Land  &  Development  Company  on  the  Tyler  dam  site  has  begun  near 
Walton  Junction.  The  survey  has  demonstrated  the  fact  that  four  dam 
sites  are  available;  two  witli  40-foot  head,  one  with  37-foot  head  and  one 
with  35-foot  head. 

WYANDOTTE,  MICH. — The  contracts  for  the  equipment  for  the 
extension  of  the  municipal  electric  light  plant  have  been  awarded  as 
follows:  Arbuckle,  Ryan  &  Company,  of  Toledo,  Ohio,  for  engine,  and 
the  Westinghouse  Electric  &  Manufacturing  Company,  for  other  neces- 
sary equipment  for  extension   to  the  plant  for   $13,566. 

BE.MIDJI,  MINN. — The  City  Council  has  granted  a  franchise  to  Carl 
C.  Gowran,  A.  A.  Carter  and  George  W.  Teitsworth  to  construct  and 
operate  a  street  railway  on  the  streets  of  the  city  for  a  term  of  25  years. 
RED  WING,  MINN.— The  State  Board  of  Control  has  awarded  the 
contract  for  installing  an  addition  to  the  power  plant  at  the  Red  Wing 
training  school  to  the  Northern  Engineering  Company,  of  Minneapolis, 
for  $2,197. 

COLUMBUS,  MISS.— The  Columbia  Ice  Si  Power  Company,  to  which 
a  franchise  was  recently  granted,  will  erect  an  electric  light  plant  and 
ice  plant,  the  cost  of  which  is  estimated  at  from  $40,000  to  $50,000.  Lee 
Elder,  of  Biloxi,  Miss.,  is  manager. 

LAUREL,  MISS. — The  Gulf  States  Investment  Company  has  been 
granted  a  25-year  franchise  by  the  City  Council  for  the  purpose  of  con- 
structing and  operating  an  electric  light  and  power  plant. 

SPRINGFIELD,  MO.— It  is  reported  that  W.  C.  Farmer,  the  Spring- 
field representative  of  the  Pabst  Brewing  Company,  of  Milwaukee,  Wis., 
is  planning  to  move  his  elettric  light  plant  from  Osceola  to  Springfield, 
to  be  operated  in  connection  with  the  Pabst  brewing  establishment  and 
cold   storage    plant,    soon   to   be   erected. 

CENTRAL  CITY,  NEB. — Mr.  Martin,  of  Fremont,  has  made  applica- 
tion for  a  franchise  for  an  electric  light  plant  in  this  place. 

FREMONT,  NEB. — The  city  is  negotiating  with  the  Fremont  Gas  & 
Electric  Light  Company  for  the  purchase  of  its  Fremont  plant  and  fran- 
chise. 

WAHOO,  NEB. — A  commiteee  has  been  appointed  to  make  prepara- 
tions and  secure  estimates  of  the  cost  of  a  municipal  electric  light  and 
water  plant.  The  members  of  the  committee  are  Mayor  E.  Linrud,  Louis 
Milins,  E.   Killian  and  S.  P.  Wahlstrom. 

MORRISTOWN,  N.  J.— The  directors  of  the  Morris  &  Somerset 
Electric  Company  have  decided  to  proceed  with  the  work  of  building 
and  equipping  its  plant,  notwithstanding  the  certiorari  proceedings  insti- 
tuted by  the  Public  Service  Corporation,  decision  upon  which  is  still 
pending. 

LAS  CRUCES,  N.  M. — Extensive  improvements  are  being  made  to 
the  plant  of  the  Las  Cruces  telephone  system  in  this  place.  The  office 
will  be  enlarged  and  cable  will  be  installed  from  the  central  to  all  main 
leads.     W.   E.   Baker  is  manager. 

BUFFALO,  N.  Y. — The  Department  of  Public  Works  is  advertising 
for  bids  for  four  600-hp  boilers  for  the  pumping  station.  F.  G.  Ward 
is   commissioner, 

BUFFALO,  N.  Y. — Bids  will  be  received  until  Oct.  is  for  the  sale  and 
removal  of  two  pumping  engines.  Nos.  3  and  s.  at  the  pumping  station. 
Henry  L.  Lyon  is  Deputy  Water  Commissioner. 

BUFFALO,  N.  Y. — The  Economic  Power  &  Construction  Company  has 
notified  the  Board  of  Aldermen  that  it  proposes  to  begin  at  its  conve- 
nience the  construction  of  steam  mains  and  electric  wire  conduits  in  most 
of  the  streets  of  the  thickly  settled  parts  of  the  city.  B.  L.  Jones  is 
president  of   the   company. 

CLIFTON  SPRINGS,  N.  Y.— Plans  are  being  made  by  Ford  S. 
Burgett.  owner  of  the  grist  mill  and  water  power  north  of  this  village, 
for  the  organiiation  of  a  company  to  develop  the  water  power,  and  to 
furnish   elcclvirily    lor    lik'htini!   the   nearby   villages. 


NEW  YORK,  N.  Y. — Bids  will  be  received  until  Oct.  24  by  James  W. 
Stevenson,  Commissioner  of  Bridges,  for  the  electrical  equipment  of  the 
University    Heights   Bridge. 

EAST  SYRACUSE,  N.  Y.- The  Syracuse  Lighting  Company  has  sub- 
mitted a  proposition  to  the  \'illage  Board  for  lighting  the  streets  of  the 
village.  The  proposed  contract  is  to  run  from  July  1,  1907,  and  pro- 
vides for  43  arc  lamps  to  burn  all  night  at  $70  per  lamp  per  year.  The 
price  under  the  old  contract  was  $85.  The  company  offers  to  furnish 
electrical  power  to  the  pumping  plant  for  the  sewer  system  at  4  cents 
on  a  meter  basis,  to  be  used  at  any  time,  or  3^4  cents  if  used  only  be- 
tween midnight  and  noon.  It  is  stated  that  the  officers  of  the  company 
have  agreed  verbally  to  furnish  electrical  energy  for  private  lighting 
at  9  cents  per  kw-hour  for  September,  and  after  Oct.  1  at  8  cents.  The 
old  rate  was  12  cents  per  kw-hour,  with  2  cents  off  for  prompt  payment. 

LOCKPORT,  N.  Y. — The  city  will  soon  advertise  for  electricity  for 
operating  the  new  pumping  station  on  the  grounds  of  the  Tonawanda 
Iron   &  Steel  Company,  of  North  Tonawanda. 

SYRACUSE,  N.  Y. — The  Syracuse  Independent  Telephone  Company 
will  expend  $450,000  in  extending  and  improving  its  system  in  this  city. 
J.  B.  Pierce  is  general  manager. 

SODUS,  N.  Y. — The  Sodus  Gas  &  Electric  Light  Company  has  been 
granted  franchises  in  the  village  and  town  of  Webster  to  distribute  elec- 
tricity and  gas,  which  completes  the  franchises  needed  for  extending  its 
lines  a  distance  of  more  than  30  miles.  The  company  is  contemplating 
extending  its  lines  to  East  Williamson,  Ontario,  Ontario  Center,  Union 
Hill,  Webster  and  West  Webster  on  the  west,  and  Wallington  and 
Sodus  Point  on  the  east  to  build  up  local  systems  in  those  villages.  It  is 
also  possible  that  the  company  may  extend  its  lines  to  Alton  and  Sodus 
Center  in  this  town.  It  is  expected  that  when  the  new  machinery,  which 
was  recently  ordered,  is  installed  that  a  day  service  will  be  furnished. 

TOTTENVILLE,  S.  I.,  N.  Y.— Plans  are  being  made  for  the  con- 
struction of  an  electric  railway  to  connect  Richmond,  Rossville,  Kreiscb- 
ville  and  Totlenville.  The  road  will  be  10  miles  long  and  will  be  known 
as  the  Richmond  &  Tottenvillc  Railway.  The  cost  of  the  construction 
and  equipment  of  the  road  is  estimated  at  $400,000.  Thomas  B.  Mc* 
Govern  and  Cornelius  G.  Kloff,  both  of  New  York,  are  interested  in  the 
project. 

WHITEH.VLL,  N.  Y. — A  new  iso-kw  generator  has  recently  been  in- 
stalled in  the  plant  of  the  Consolidated  Light  &  Power  Company,  which 
has  doubled  the  capacity  of  the  plant.  The  company  has  several  orders 
to  install  electric  signs  for  business  houses  in  the  town,  and  is  planning 
to   extend   this  branch  of  its  work. 

ANDREWS,  N.  C. — It  is  reported  that  an  electric  light  plant  will  be 
erected  in  this  town  in  the  near  future. 

NEWTON,  N.  C. — The  contract  for  the  construction  of  the  electric 
light  plant  has  been  awarded  to  the  Southern  Hydraulic  Constnictian 
Company,   of    Washington,    D.    C. 

RALEIGH,  N.  C. — The  .Agricultural  &  Mechanical  College  has  awarded 
contracts  for  the  installation  of  a  power  plant  and  electric  lighting  sys- 
tem. The  total  cost  of  the  work  is  estimated  at  about  $50,000.  W.  H. 
Ragan,  of  High  Point,  is  chairman. 

BISMARCK,  N.  D. — Bids  will  be  received  until  Oct.  10  by  the  Board 
of  County  Commissioners  for  wiring  the  county  courthouse.  I.  W.  Hcaly 
is   county   auditor. 

RUGBY,  N.  D.— The  Brazil  Telephone  Company  has  been  granted  a 
franchise  to  operate  a  telephone  system  here. 

CLEVELAND,  OHIO. — .An  increase  of  capital  stock  from  $100,000  to 
$300,000  has  been  announced  by  the  Jandus  Electric  Company  of  this 
city. 

COLUMBUS,  OHIO. — The  capital  stock  of  the  Ohio  4  Southern 
Traction  Company  h^  been  increased  from  $75,000  to  $90,000.  F.  W. 
Schumacher  is  president  of  the  company. 

COLUMBUS.  OHIO.— Wade  M.  Ellis.  .Attorney-General  of  Ohio,  has 
delivered  an  opinion  to  the  State  Board  of  Public  Works  that  the  fran- 
chise that  has  been  held  over  the  towpath  of  the  old  Hockin?  Canal  by 
the  Columbus,  Hocking  Valley  &  .-Vthens  Railroad  Company  is  void,  and 
that  there  is  nothing  in  the  way  of  leasing  the  property  to  the  Logan  & 
.Athens  Construction  Company  for  the  construction  of  an  electric  line 
from  Lancaster  to   Athens. 

HUDSON,  OHIO. — .A  citizen  of  Hudson  has  decided  to  construct  and 
present  to  this  town  an  electric  light  plant  and  water  works  system,  to 
cost  about  $100,000.  Dr.  W.  I.  Chamberlain  and  G.  Mead  will  be  trus- 
tees for  the  donor  and  Mayor  E.  L.   Filius  will  represent  the  town. 

NEW  BREMEN,  OHIO, — -An  election  will  be  held  in  this  village 
Nov.  12  to  vote  on  the  proposition  to  issue  $20,000  in  bonds  to  purchase 
the  electric  light  plant.  The  plant  is  owned  by  private  parties,  who,  it  is 
stated,    are   willing   to   sell. 

SPRINGFIELD.  OHIO,— The  City  Council  on  Sept.  26  passed  a 
resolution  authorizing  the  Service  Board  to  advertise  for  bids  for  light- 
ing the  entire  city  at  the  expiration  of  the  present  contract,  which  will 
expire  Jan.  7.  1911.  The  construction  of  a  municipal  plant  is  said  to 
be  favored  by  many  of  the  councilmen. 

TOLEDO,  OHIO. — The  Citizens'  Lighting  &  Heating  Company  has  ap- 
plied to  the  City  Council  for  a  franchise  to  furnish  light,  heat  and  power 
in   Toledo.      C.    S.    .Ashley    is  interested  in   the  company. 


October  12,  1907. 


ELECTRICAL      WORLD 


743 


TOLEDO,  OHIO. — A  franchise  has  been  granted  to  the  People's  Heat 
4  Power  Company  to  operate  a  heat  and  power  plant  in  the  city.  The 
company  has  agreed  to  spend  $200,000  on  the  west  side  of  the  river  and 
$100,000  on  the  east  side  within  two  years,  and  to  put  up  certified  checks 
for  $30,000  with  the  clerk  of  the  Council  as  an  insurance  of  good  faith. 
The  company  is  not  allowed  to  merge  with  any  other  than  the  company 
now  controlled  by  Homer  T.  Yaryan,  who  is  also  the  promoter  of  this 
company.  The  city  buildings  are  to  be  furnished  with  heat  and  power 
at   half  price. 

WARRENS VILLE,  OHIO.— Bids  will  be  received  until  Oct  18  by  the 
Board  of  Public  Service,  Cleveland  CA.  R.  Callow,  secretary),  for  in- 
stalling complete  electric  wiring  and  conduits  in  the  new.  quadrangle 
building  of  the  Cleveland  Farm  Colony  at  Warrensville. 

WOOSTER,  OHIO. — It  is  announced  that  the  Wooster  &  Mansfield 
Electric  Railway  Company  has  secured  all  the  right  of  way  for  its  pro- 
posed railway  to  connect  Wooster  and  Mansfield.  Davis  Collier  is  vice- 
president  of  the  company. 

HENNESSEY,  OKLA.— The  capital  stock  of  the  Hennessey  Electric 
Light,  Power  &  Ice  Company  has  been  increased  from  $15,000  to  $30,000. 
THOMAS,  OKLA. — The  city  proposes  to  establish  an  electric  lighting 
plant  in  connection  with  the  water  works  system.  The  cost  of  the  com- 
bined plants  is  estimated  at  $30,000.  The  O'Nicl  Engineering  Company, 
of  Dallas,  Tex.,  has  charge  of  the  construction  work. 

ALB.ANY,  ORE. — The  City  Council  has  granted  a  franchise  to  A. 
Welch  to  operate  a  street  railway  on  several  streets  of  the  city  for  a 
term  of   25   years. 

EUGENE,  ORE. — A  committee  has  been  appointed  to  raise  $20,000 
for  an  electric  railway  to  run  through  the  Willamette  Valley  from  Eugene 
tj  Portland.  P.  E.  Snodgrass,  Walter  Griffin,  A.  C.  Woodcock  and 
others  are  on  the  committee.  A  corporation  is  to  be  orgariized  to  com- 
plete the  project  for  an  electric  line  already  commenced  by  A.  Welch 
and   associates. 

HAINES,  ORE. — J.  W.  Anderson,  vice-president  of  the  Baker  City 
Light  &  Power  Company,  states  that  his  company  is  planning  extensive 
improvements   to  its   Rock   Creek  plant. 

PANAMA. — Bids  will  be  received  until  Nov.  4  at  the  office  of  H.  F. 
Hodges,  general  purchasing  officer.  Isthmian  Canal  Commission,  Wash- 
ington.   D.   C,   for  electric  fixtures,  etc.,   as  per  circular   No.   396. 

BUTLER,  PA. — A  charter  will  be  applied  for  a  company  to  be  called 
the  Butler  &  Chicora  Street  Railway  Company,  which  proposes  to  con- 
struct a  street  railway  from  Butler  to  Cams  City,  East  Brady  and  Kay- 
lor.  The  application  will  be  made  by  John  Daly,  W.  J.  Morgan,  W.  Cris- 
wcll,  W.  G.   Stern  and  E.   W.   Dewey. 

CHAMBERSBURG,  PA.— The  Town  Councils  of  Chambersburg  and 
Greencastle  have  granted  franchises  to  the  Chambersburg,  Greencastlc  & 
Waynesboro  Street  Railway  Company  for  the  proposed  extension  from 
Greencastle  to  Chambersburg  and  over  certain  streets  in  Chambersburg. 

RIDGWAY,  PA— The  property  of  the  Ridgway  Electric  Light  Com- 
pany changed  hands  on  July  i,  and  the  new  company  is  building  a  new 
plant,  which  is  expected  to  be  in  operation  by  Dec.  l.  The  machinery 
to  be  installed  comprises  one  iio-hp  and  two  i25-hp  Warren  gas  engines; 
one  5o-kw  and  two  75-kw,  1 100- 1 10- volt,  60-cycle,  two-phase,  Crocker- 
Wheeler  generators.     C.   H.   Law  is  manager. 

RIEGELSVILLE,  PA— John  S.  Riegel,  of  this  place,  has  under  con- 
sideration the  construction  of  a  large  water  power  plant  on  the  Dela- 
ware at  the  Narrows'  lock  to  furnish  power  to  operate  his  paper  mill  at 
Milford. 

STROUDSBURG,  PA.— The  Stroudsburg  Passenger  Railway  Company 
is  contcmpUting  the  installation  of  a  new  water  turbine  and  storage 
battery  in  its  power  station  next  spring.  £.  F.  Smith  is  general  manager. 
WOMELSDORF,  PA.— W.  W.  Lengel,  borough  secretary,  writes  that 
bids  wil!  be  received  on  Oct.  15  for  the  construction  of  an  electric  light 
plant,  t<'  cost  about  $[5,000.  F.  W.  Darlington,  Real  Estate  Trust  Build- 
ing,  Philadelphia,   is  engineer. 

PAWTUCKET,  R.  I.— The  Pawtucket  Electric  Company  has  an- 
nounced a  new  rate  of  sign  advertising  of  15  cents  per  month  per  lamp 
for  lamps  of  4  cp,  to  be  burned  every  night  except  Sunday,  from  6  p.  m. 
until  11  p.  m.,  with  a  minimum  charge  of  $1  per  month.  From  this  rate 
there  is  a  reduction  of  s  per  cent  if  bills  are  paid  before  the  tenth  of  the 
month. 

M.\RION,  S.  C— On  account  of  the  unsatisfactory  service  in  fur- 
nishing water  and  light  to  the  town  by  the  Marion  Water,  Light  &  Power 
Company,  the  town  is  suing  the  company  for  $6o.ono  damages  and  ask- 
ing that  a  receiver  be  appointed,  and  further  that  the  franchise  granted 
by  the  town  be  rescinded  and  annulled.  The  franchise  under  which  the 
company  has  been  operating,  granted  by  the  town  upon  the  vote  of  the 
taxpayers,  is  an  exclusive  one.  The  Town  Council  is  considering  the 
question  of  furnishing  its  own  overhead  system  and  to  purchase  electric 
energy  from  the  Marion  County  Lumber  Company  or  the  Carolina  Yel- 
low  Pine   Lumber   Company. 

ABERDEEN,  S.  D.— C.  F.  Freehauf,  of  Cresco,  Iowa,  has  declined  the 
franchnc  for  the  construction  of  an  electric  light  plant,  recently  granted 
by  the  City  Council.     The  franchise  was  for  a  term  of  25  years. 

EDGEMONT.  S.  D. — Chris  Jensen,  owner  of  an  independent  telephone    ' 
system   operating   through   the   southern   hilU,   is  contemplating   extending 
bis  system  to  cover  the  whole  Black  Hills  country. 


ALVIN,  TEX.— It  is  reported  that  E.  N.  Sanctuary  and  Mr.  Dur- 
land,  of  Galveston,  are  contemplating  establishing  an  electric  lighting 
plant  in  Alvin. 

GONZ.ALES,  TEX. — The  Gonzales  Telephone  Company  is  contem- 
plating extensive  improvements  to  its  system  at  Smiley.  A  new  switch- 
board and  cables  will  be  installed. 

HOUSTON  HEIGHTS,  TEX.— The  new  machinery  for  the  plant  of 
the  Houston  Heights  Water  &  Light  Company  has  been  received  and  in- 
stalled. The  new  machinery  includes  two  loo-hp  boilers,  a  2so-hp  en- 
gine and  a  dynamo  of  150  kw  capacity.  The  cost  of  equipment  is  about 
$25,000  and  gives  the  plant  a,  capacity  of  6000  lamps. 

LAREDO,  TEX. — Capitalists  of  San  Antonio  and  Southwest  Texas  are 
planning  the  construction  of  an  electric  plant  at  Rio  Grande  coal  mines 
to  furnish  power  for  irrigating  several  thousand  acres  of  land  between  the 
mines  at  Laredo.  The  plans  include  the  construction  of  a  transmission 
line  to  Laredo,  a  distance  of  26  miles,  where  a  substation  will  be  erected 
to  furnish  the  city  of  Laredo  with  electricity  for  lighting  purposes.  The 
cost  of  the  work  is  estimated  at  about  $100,000,  work  on  which,  it  is 
stated,  will  begin  within  two  months.  Samuel  Kahn,  chief  engineer  of 
the  San  Antonio  Traction  Company,   will  have  charge  of  the  work. 

SAN  ANGELO,  TEX.— President  J.  H.  Ransom,  of  the  proposed 
street  railway  system,  states  that  work  will  commence  on  the  construc- 
tion of  the  power  house  within  60  or  90  days. 

PROVO,  UTAH.— Plans  are  being  made  by  W.  H.  Lepper,  architect, 
for  the  construction  of  a  large  electrical  plant  on  the  Bear  River,  near 
Grace,  which,  when  fully  developed,  will  have  a  capacity  of  40,000  horse- 
power, .^t  present  the  design  is  for  a  plant  of  half  that  capacity.  The 
power  will  be  supplied  by  v.ater  from  the  Bear  River.  The  system  is  to 
be  operated  in  connection  with  the  Provo  River  system. 

BENNINGTON,  VT.— The  question  of  installing  an  electric  lighting 
plant  at  the  Vermont  Soldiers'  Home  for  the  purpose  of  lighting  the 
buildings  of  the  institution  is  now  under  consideration.  The  buildings  are 
now  lighted  by  the  Bennington  Light  &  Power  Company  at  an  annual 
expense  of  about   $600. 

ST.  ALB.\NS,  VT. — The  Vermont  Power  &  Manufacturing  Company 
lias  made  a  contract  for  the  erection  of  a  duplicate  transmission  line  be- 
tween its  plant  at  Fairfax  Falls  and  Bennington. 

FREDERICKSBURG,  VA.— The  Fredericksburg  Water  Power  Com- 
pany will  soon  commence  work  on  the  construction  of  a  reinforced  con- 
crete dam  across  the  Rappahannock  River,  one  mile  above  the  city,  which 
will  cost  $60,000. 

DEER  PARK,  WASH.— The  Board  of  County  Commissioners  has 
granted  to  A.  M.  Wood  and  R.  H.  Long  3  franchise  for  an  electric 
lighting  system  in  Deer  Park. 

SEATTLE,  W.\SH. — The  City  Council  has  granted  a  franchise  to  the 
Loyal  Railway  Company  to  construct  and  operate  an  electric  railway  in 
Seattle. 

SEATTLE.  WASH.— A  syndicate  headed  by  J.  A.  Moore  has  been 
formed  to  develop  the  old  university  tract.  Plans  will  be  prepared  im- 
mediately for  the  construction  of  the  first  of  the  buildings,  which  will 
consist  of  two  six-story  buildings  on  Union  Street,  between  Fourth  and 
Fifth  Avenues,  at  a  cost  of  about  $500,000.  A  large  heating  and  lighting 
plant  will  be  erected  on  the  grounds  to  light  and  heat  all  the  buildings  on 
the  tract. 

VANCOUVER,  WASH— The  Washington  Railway  &  Power  Company 
has  been  reorganized  and  the  assets  taken  over  by  local  capitalists.  The 
officers  of  the  new  company  are:  E.  M.  Rands,  president;  J.  H.  Elwell, 
vice-president;  H.  C.  Phillips,  treasurer  and  M.  M.  Conner,  secretary. 
The  company  estimates  that  it  will  cost  about  $75,000  to  complete  the 
city  system  and  the  first  four  miles  extension. 

WALLA  WALLA,  WASH.— C.  L.  Whiting  has  applied  to  the  City 
Council  for  a  franchise  to  construct  an  electric  railway  from  Fourth 
and  Alden  Streets  to  the  fair  grounds. 

CHARLESTON,  W.  VA.— The  capital  stock  of  the  Charleston  Home 
Telephone  Company  has  been  increased  from  $300,000  to  $600,000,  the 
proceeds  to  be  used  for  further  extensions  of  the  system. 

ELKINS,  W.  VA. — The  Elkins  Power  Company  is  contemplating  the 
construction  of  an  electric  light  and  power  plant,  the  cost  of  which  is 
estimated  at  about  $35,000.  The  engineer  has  not  yet  been  selected. 
John  T.  Davis  is  president;  N.  I.  Hall,  secretary  and  manager;  C.  C.  Bos- 
worth,   superintendent. 

GRAFTON,  W.  VA. — It  is  reported  that  the  Grafton  Traction  Com- 
pany will  extend  its  lines  to  West  Grafton  and  South  Grafton.  The  com- 
pany has  decided  to  extend  its  system  to  Bluevillc,  a  suburb  two  miles 
east  of  the  city,  and  is  also  contemplating  extending  the  line  to  Prunty- 
town,  Webster,   Simpson  and  other  towns  in  the  west  end  of  the  county. 

PRINCETON,  W.  VA. — The  Princeton  Power  Company,  recently  in- 
corporated with  a  capital  slock  of  $25,000,  will  establish  an  electric  power 
plant  in  this  place.     £.   S.  J.   Evans  is  general  manager. 

LUCK,  WIS. — Peterson  Brothers  have  been  granted  a  franchise  to 
erect  an   electric  light  plant  in  this  village. 

MILWAUKEE.  WIS.— City  Attorney  Kelly  has  notified  the  City 
Council  that  the  city  of  Milwaukee  cannot  enter  the  field  of  commercial 
lighting  without  first  presenting  its  case  to  the  State  Railway  Rate  Com- 
mission and  showing  that  there  is  a  necessity  for  such  action. 
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STRATHCONA,  ALB. — The  Edmonton  City  Council  is  negotiating 
with  the  Council  of  this  town  for  the  purchase  of  electrical  energy.  The 
town  has  decided  to  sell  Edmonton  the  energy  required  at  7  cents  per 
kw-hour,  the  purchaser  to  furnish  the  transmission  lines.  Address  Mayor 
.May,   Edmonton,  Alb.,  or  City  Electrician  Ormsby. 

KINGSTON,  ONT. — The  City  Council  has  decided  to  ask  the  Hydro- 
Electric  Power  Commission  for  Ontario  to  give  the  municipality  an  esti- 
mate of  the  price  to  be  charged  for  1000  to  2000  hor.sc-power  to  be  sup- 
plied at  the  power  station  to  be  distributed  by  the  municipality. 

OTTAWA,  ONT. — Negotiations  are  being  made  for  the  purchase  of 
the  Ottawa  Electric  Railway  Company,  th^  Ottawa  Electric  Light  Com- 
pany and  the  Ottawa  Gas  Company  by  an  American  syndicate. 

SARNIA,  ONT. — ^The  Town  Council  has  granted  the  Sarnia  Street 
Railway  Company  permission  to  construct  a  railway  line,  a  distance  of 
about  one  and  one-half  miles.  It  is  expected  that  work  will  commence 
this  fall,  and  the  company  will  be  in  the  market  for  poles,  wire  and 
electric   equipment   for   the   overhead   work. 

SUDBURY,  ONT.— The  Ontario  Railway  and  Municipal  Board  has 
approved  the  application  of  the  by-law  of  the  town  for  providing  for 
the  extension  of  the  water  works  and  electric  lighting  system.  Deben- 
tures to  the  amount  of  $10,000  will  be  issued. 

MEXICO  CITV'.— Charles  H.  Cahan,  attorney  of  the  Mexican  Light  & 
Power  Company,  Ltd.,  states  that  a  second  large  hydraulic  plant  on  the 
Nccaxa  River  has  been  decided  upon.  It  will  be  installed  near  Huachi- 
nango  and   will  cost   $5,000,000.      R.    F.   Ilayward   is  general   manager. 


New  Industrial  Companies. 

THE  ANDERSON-LACY  ELECTRIC  HEADLIGHT  COMPANY,  of 
Houston,  Tex.,  has  been  incorporated  with  a  capital  stock  of  $jo,ooo  for 
the  purpose  of  manufacturing  electric  headlights.  The  incorporators  are: 
H.  T.  D.  Wilson,  T.  J.  Anderson  and  B.  B.  Lacy. 

THE  ELECTRIC  HOME  SUPPLY  COMPANY,  of  New  York,  N.  Y., 
has  filed  articles  of  incorporation  with  the  Secretary  of  State  with  a  capi- 
tal stock  of  $10,000.  The  directors  are:  Cornelius  D.  Wood,  Jr.,  Max 
Loewenthal  and   Solomon   P.  Mendel,  of  New  York. 

THE  GREEN  INSULATION  COMPANY,  of  Qeveland,  Ohio,  has 
been  incorporated  with  a  capital  stock  of  $50,000  by  J.  E.  Chadwick, 
D.    .T.    Barry    and    otliers. 

THE  REVERSIBLE  ROTARY  ENGINE  COMPANY,  of  Douglas, 
.\riz.,  has  been  incorporated  by  M.  E.  Donohue,  J.  F.  Hassey  and  M. 
J.  Hassey.  The  company  proposes  to  manufacture  steam  engines,  boilers 
and  machinery. 

THE  GEORGE  H.  RICE  COMP.VNY,  of  Brooklyn,  N.  Y.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $40,000.  The  purpose 
of  the  company  is  to  do  electrical  engineering  and  the  directors  are: 
George  H.  Rice,  John  J.  Holshush  and  Thomas  H.  Harvey,  all  of 
Brooklyn. 

THE  UNIVERSAL  CARBON  TRUST  COMPANY,  of  Adams.  Mass., 
has  been  organized  for  the  purpose  of  manufacturing  carbon.  The  trus- 
tees are:  R.  N.  Richmond,  of  Adams;  C.  J.  Howe  and  Enoch  H.  Beer, 
of  North  Adams. 

THE  ZOAR  B.\TTERY  COMPANY,  of  Zoar,  Ohio,  has  been  incor- 
porated with  a  capital  stock  of  $30,000  by  John   Bimeler  and  others. 


Neta  Incorporations. 

SAN  FRANCISCO,  CAL.— The  Hanbridge-Loyst  Electric  Company 
has  been  incorporated  with  a  capital  stock  of  $25,000  by  W.  W.  and 
G.  G.  Loyst  and  W.  S.  Ilanbridge. 

SAN  FRANCISCO,  CAL.— The  Central  Electric  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $25,000.  L.  R.,  H.  W. 
and  J.    L.   Boynton   arc  the   incorporators. 

N.\PA,  CAL. — The  Napa  &  Lakeport  Railway  Company  has  been 
chartered  with  a  capital  stock  of  $2,000,000  to  build  a  road  from  Napa 
to  Lakeport,  a  distance  of  90  miles,  with  a  branch  to  Monticello,  14  miles 
in  length.  The  incorporators  are  E.  C.  Amcdee  of  San  Francisco,  A.  J. 
Brown  and  W.   F,  Ansell  of  .\lameda  County, 

NAP.-\,  C.'\L. — .'\rticles  of  incorporation  have  been  filed  for  the  Napa 
Valley  Electric  Company  with  a  capital  stock  of  $200,000.  The  company 
proposes  to  conduct  and  carry  on  the  business  of  generating,  buying  and 
furnishing  electric  energy  for  lamps,  heaters  and  motors;  to  acquire  and 
operate  electric  light,  heat  and  power  plants  and  systems;  and  also  to 
operate  gas  plants.  The  board  of  directors  for  the  first  year  consists 
of  Attorney  Percy  S.  King.  Dcrrel  L.  Beard  and  Henry  Brown,  of  Napa, 
and  Dr.  G.  S.  Conner  and  H.  J.  Lewelling,  of  St.  Helena. 

TRINIDAD,  COL.— The  Stonewall  Valley  Electric  Railroad  Company 
Itas  been  chartered  with  a  capital  stock  of  $100,000  by  P.  M.  Johnson,  of 
St.  Elmo,  111.;  Frank  P.  Read,  James  McKeough  and  J.  C.  Huddleson,  of 
'i'rinidad.  The  company  proposes  to  extend  the  Trinidad  Street  Railway 
from  Cokcdale  through  the  Stonewall  Valley  into  the  Stonewall  Moun- 
tains. 

GARYSBURG,  N.  C— The  Farmers'  Mutual  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $25,000  to  build  a  telephone 
line  from  Garysburg  to  Roanoke  Rapids.  The  incorporators  arc  W.  H, 
Joyner  and  others. 


WELLSVILLE,  PA.— The  Dillsburg  &  Wellsville  Railroad  Company 
has  been  granted  a  charter  by  the  Secretary  of  State  to  build  an  electric 
r?ilway  from  Dillsburg  to  Wellsville,  a  distance  of  jH  miles.  The 
capital  stock  of  the  company  is  placed  at  $75,000,  and  the  directors  are 
.Augustus  C.  Hetrick,  of  Wellsville,  president;  liobcrt  J.  Beet,  Joseph 
M^ligan,  W.  D.  Brougher,  J.  J.  Seiple,  J.  N.  Logan,  Edward  W.  Shapley, 
Daniel  W,  Beitzel  and  S,  G,  Bushey. 

HOUSTON,  TEX.— The  Galveston-Houston  Electric  Company  has 
been  organized  by  the  Stone  &  Webster  interests,  of  Boston,  Mass.,  with 
a  capital  stock  of  $6,000,000  as  a  holding  company  for  the  Houston 
Electric  Company,  the  Galveston  Electric  Company  and  the  Galveston* 
Licuston  Electric  Railway  Company,  which  has  been  organized  for  the 
purpose  of  constructing  an  intcrurban  line  between  Houston  and  Galves- 
ton, a  distance  of  52  miles.  The  road  will  run  on  private  right  of  way, 
Icr  which  surveys  have  been  made. 

BURLINGTON,  VT.— Articles  of  association  have  been  filed  with  the 
Secretary  of  State  for  the  Green  .Mountain  Lighting  &  Heating  Company. 
The  company  proposes  to  manufacture,  sell  and  deal  in  lighting  and  heat- 
ing plants,  etc.  The  company  is  capitalized  at  $15,000,  and  the  incor- 
porators are  G.  S.  Blodgett,  C.  D.  Ordway,  J.  P.  Cobb,  of  Burlington;  W. 
M,  Spear,  John  T.  Spear,  of  Charlotte,  and  others. 

TACOMA,  WASH. — The  .-^ztec  Power  Company  has  been  incorporated 
with  a  capital  stock  of  $25,000  by  A.  R.  Warren  and  others. 

TOMAHAWK,  WIS.— The  Tomahawk  Power  Company  has  been  in- 
corporated with  a  capital  stock  of  $25,000  by  R.  A.  Curtis,  A.  R.  Reid 
and  others. 


Legal. 


ELECTRIC  COMPANY  HELD  NOT  LIABLE  FOR  FIRE  CLAIMED 
TO  HAVE  BEEN  CAUSED  BY  TROLLEY  WIRE.— A  mill  belonging 
to  one  Imcson,  located  at  Midland.  Washington,  having  been  destroyed 
by  fire,  Imeson  made  a  claim  against  the  insurance  company  with  which 
he  carried  insurance  on  the  destroyed  property.  It  was  Imcson's  concep- 
tion that  the  fire  was  caused  by  the  falling  of  a  trolley  wire  belonging 
to  the  Tacoma  Railway  &  Power  Company  and  in  filing  his  claim  for 
insurance  he  gave  this  as  his  belief  as  to  the  origin  of  the  fire.  The 
insurance  company,  upon  paying  tlic  insurance  money,  took  a  subrogation 
receipt  from  Imeson  and  then  an  action  was  begun  by  Imeson  and  the 
insurance  company  jointly  to  recover  the  amount  of  the  loss.  Imeson 
himself  was  acting  as  watchman  on  the  night  of  the  fire,  and  he  stated 
in  his  testimony  that,  upon  discovering  tbe  conflagration,  he  went  to  the 
rear  of  the  mill  for  the  purpose  of  starting  the  pumps.  In  doing  so  be 
crossed  the  tracks  of  the  electric  railway  company,  over  which  was 
strung  the  wire  which  he  claimed  was  responsible  for  the  fire.  But  be 
did  not  notice  the  wire  at  the  time  and  it  was  not  until  after  the  fire 
had  burned  out  that  the  wire  was  found  lying  on  the  ground.  It  was 
held  that  as  it  was  hardly  possible  that  Imcson  could  have  passed  over 
the  wire  without  having  in  some  way  become  apprised  of  its  presence. 
the  presumption  was  that  \hc  wire  fell  after  the  fire  had  started  and 
that  the  electric  railway  company  could  not,  therefore,  be  held  liable 
in  damages.  Imeson  vs.  Tacoma  Railway  &  Power  Company,  Supreme 
Court  of  Washington,   84  Pac.    Rep.  624. 

TELEPHONE  COMPANY  OPERATING  UNDER  ORDINANCE  FIX- 
ING R.\TES  PRECLUDED  FROM  CHARGING  HIGHER  R.-\TES.— 
The  ordinance  of  the  city  of  Chicago,  passed  Jan.  4,  1889,  which  granted 
permission  io  the  Chicago  Telephone  Company  to  construct  and  operate 
its  system  in  that  city  for  a  period  of  twenty  years,  prohibited  the  com- 
pany from  increasing  to  its  subscribers  at  any  time  the  rates  for  tele- 
phone service  when  established.  ^ome  time  after  the  panting  of  the 
privilege  the  telephone  company  presented  to  its  patrons  in  the  city  of 
Chicago  propositions  to  enter  into  what  they  called  "special  service 
contracts,**  by  which  the  patrons,  taking  advantage  of  the  benefits  so 
offered,  were  to  have  the  improved  ser\-ice  at  higher  rates  than  were 
charged  at  the  time  of  the  passing  of  ilic  ordinance.  This  scheme  of 
presenting  to  the  patrons  an  option  to  retain  the  antiquated  service  at 
the  ordinance  rate  or  to  have  a  l>ettcr  and  more  satisfactory  scr\icc  at  a 
higher  rate  resulted  in  the  substitution  of  the  belter  scr\-ice  as  to  a  very 
large  majority  of  the  company's  subscribers.  In  quo  warranto  proceed- 
ings against  the  company  the  claim  of  the  company  as  to  the  improve- 
ments in  service  was  that  a  proper  construction  of  tlie  ordinance  only 
required  it  to  furnish  the  same  style  of  service  and  equipment  that  was 
furnished  when  the  ordinance  was  passed  at  the  rate  then  fixed  and  that 
it  could  charge  a  higher  rate  for  better  telephone  service  if  the  patrons 
agreed  to  the  special  ser\-ice  contracts.  But  it  was  held,  contrary  to  the 
company's  contention,  that  if  higher  rates  than  those  fixed  by  the 
ordinance  were  charged  to  subscribers  in  the  city  of  Chicago  during  the 
period  of  the  grant  the  same  would  constitute  a  breach  of  the  contract 
which  arose  between  the  company  and  the  city  upon  the  acceptance  of 
the  ordinance  by  the  company.  People  vs.  Chicago  Telephone  Company, 
Supreme  Court  of  Illinois,  77  N.  E.  Rep.  245. 

POWER  COMPANY  HELD  NOT  LIABLE  FOR  INJURY  BY  CON-. 
TACT  WITH  LIVE  WIRE — During  a  very  severe  wind  storm  two  unin- 
sulated electric  wires  belonging  to  the  Grande  Ronde  Electric  Company, 
having  a  power  plant  at  Cove.  Ore.,  where  it  generates  electricity  which 
is  transmitted  to  La  Grande  and  Hot  Lake  for  supply  10  consumers, 
were  blown  down.  The  owner  of  the  land  upon  which  the  wires  fell, 
apprehending  danger  from  one  of  them,  by  using  a  dry  stick  looped  the 
end  over  a  picket  in  a  fence  surrounding  his  property.  Various  tests 
were  tried  by  ilie  persons  living  in  the  vicinity  to  find  out  whether  the 
wire    was    still    possc<^ed    of    electrical    energ>-    and    one    of    the    experi- 
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menters  received  a  shock  from  which  he  did  not  fully  recover  for  several 
-days.  One  of  the  farm  workmen,  although  aware  of  the  fact  that  sev- 
eral persons  had  had  experiences  with  the  wire  indicative  of  danger,  seized 
the  picket  fence  to  which  the  wire  was  fastened  with  one  hand,  and,  in 
his  ignorance  of  electricity,  pointed  the  index  finger  of  his  other  hand 
in  the  direction  of  the  wire.  The  wire  carried  23,500  volts  and  when 
the  workman's  hand  approached  within  about  eight  inches  of  the  wire, 
the  one  or  two  spectators  who  happened  to  be  there  saw  a  sudden  flash 
of  electricity  which  caused  the  workman's  death.  In  the  action  against 
the  power  company  for  damages  the  defense  of  contributory  negligence 
was  depended  upon  and  it  was  held  that  tliough  the  company  was  guilty 
of  negligence  the  workman's  negligence  also  contributed  to  the  accident 
and  that,  therefore,  the  company  could  not  be  held  in  damages.  The 
care  which  the  law  exacts  from  any  person  or  corporation  engaged  in 
operating  a  dangerous  instrumentality  is  always  in  proportion  to  the 
degree  of  danger  reasonably  to  be  apprehended  from  the  use  of  the 
means  employed.  Electricity  is  a  natural  force,  the  power  of  which  is 
fully  comprehended  only  by  experts,  and  the  wires  conducting  it  should 
be  placed  and  kept  beyond  the  reach  of  people  who  have  no  conception 
of  the  danger  to  which  contact  will  necessarily  expose  them.  But,  where, 
35  in  the  present  case,  a  man  of  mature  years,  with  knowledge  that  otTier 
persons  have  come  to  grief  by  getting  into  too  close  proximity  with  a 
live  wire  is  injured  through  a  desire  to  see  how  near  he  can  place  his 
finger  to  the  wire  without  sustaining  a  shock,  there  is  contributory  negli- 
gence and  damages  cannot  be  collected.  Carroll  vs.  Grande  Ronde  Elec- 
tric Company,  Supreme  Court  of  Oregon,  84  Pac.   Rep.  389. 


Educational. 


WASHINGTON  UNIVERSITY.— The  electrical  engineering  depart- 
ment of  Washington  University,  St.  Louis,  Mo.,  received  recently,  as  a 
donation  from  the  United  Railways  Company  of  St.  Louis,  a  pair  of 
G.  E.  800  railway  motors,  appropriately  mounted  for  the  regulation  stand- 
test;  a  K-2  controller  and  necessary  resistance  grids,  and  a  tap  from 
the  feeder  system  of  the  company  into  the  laboratory  building. 


Personal. 


MR.  N.  F.  BR.\DY,  treasurer  of  the  New  York  Edison  Company,  has 
returned  from  Europe,  where  he  spent  the  summer  months  with  his  wife. 

MR.  HAR.^LD  WALLEM  and  Mr.  C.  F.  Schrottke,  chief  engineersTf 
the  Siemens-Schuckert  Werke.  Berlin,  are  now  making  their  first  visit 
to  this  country  for  the  purpose  of  seeing  the  progress  that  has  been  made 
here  in  high-tension  electrical  engineering.  They  will  be  in  and  around 
New  York  during  the  first  two  weeks  of  October. 

MR.  ALPHAMEO  MORRILL,  who  has  served  the  Salem  Electric 
Lighting  Company,  of  Saltni.  Mass..  as  superintendent  for  nearly  twenty- 
five  years,  has  been  promoted  to  the  office  of  assistant  to  the  manager 
and  Mr.  Harry  Kingsley,  who  has  been  assistant  superintendent  under 
Mr.  Morrill,  has  been  promoted  to  the  position  of  superintendent. 

MR.  ROBERT  W.  CL.^RK,  manager  of  the  Union  Light,  Heat  & 
Power  Company,  of  Fargo.  N.  D.,  has  resigned  to  accept  a  position  with 
the  Minneapolis  General  Electric  Company,  of  Minneapolis,  Minn.  Mr. 
Oark  will  remain  in  Fargo  until  Nov.  i  to  complete  the  work  in  con- 
nection with  the  reconstruction  of  the  plant  of  the  Union  Light,  Heat  & 
Power  Company.  Mr.  W.  H.  Thompson,  Jr.,  of  St.  Paul,  Minn.,  will 
succeed  Mr.   Gark. 

DWIGHT-KIRCHHOFF.— The  marriage  took  place  on  Sept.  26.  in 
New  York  City,  of  Mr.  Theodore  Dwight  to  Miss  Linda  Kirchhoff,  sister 
of  Mr.  C.  Kirchhoff,  editor  of  the  Iron  Age.  The  honeymoon  has  been 
spent  in  the  recesses  of  the  Adirondacks.  Mr.  Dwight,  well-known  to 
electrical  engineers  from  his  early  Thomson-Houston  affiliations,  was 
more  recently  assistant  secretary  of  the  American  Institute  of  Mining 
Engineers  and  a  member  of  the  committee  to  erect  the  new  Enginering 
Societies  Building.  He  is  a  member  of  the  board  of  the  Engineers'  Club 
and  chairman  of  the  Library  Committee. 

MR.  PUTNA.M  A.  BATES,  42  Broadway,  New  York,  announces  that 
to  insure  the  best  results,  from  the  point  of  view  of  operation,  he  has 
extended  his  field  of  engineering  to  include  heating  and  ventilating, 
where  problems  in  these  branches  have  to  be  solved  in  conjunction  with 
electric  lighting  and  power  installations.  Owing  to  the  close  intimacy 
of  these  four  branches  of  engineering,  and  the  fact  that  the  proper 
solution  of  the  problems  of  one  often  depended  upon  the  disposition  of 
the  others,  he  has  decided  that  the  best  interests  of  his  clients  will  be 
served  in  cases  where  these  problems  arc  thus  interlinked,  by  having 
them  treated  under  the  direction  of  one  mind.  To  this  end  he  has 
added  to  his  staff  assistants  whose  training  and  experience  has  fitted 
them  especially  for  directing  and  carrying  out  the  details  of  such  work. 
MR.  J.  G.  WHITE,  head  of  the  American  and  British  corporations  of 
J.  G.  White  &  Company,  is  the  subject  of  a  sympathetic  illustrated  article 
in  the  October  Review  of  Fevieus.  It  is  under  the  title,  "A  Yankee 
Engineer  on  Five  Continents."  and  is  written  by  Mr.  David  F.  St.  Clair, 
who  gives  many  interesting  details  about  a  notable  personality.  Mr. 
White,  it  is  said,  "is  one  of  the  great  silent  forces  at  this  moment  in  the 
world's  industrial  development;  silent  because  his  work  and  policies 
nowhere  directly  affect  politics.  As  the  engineer,  contractor  and  business 
man,  this  quiet  dynamic  man  is  building  up  the  world's  industrial  forces 
without  seeking  to  control  or  exploit  them.  •  •  •  With  him,  the  en- 
gineer became  his  own  contractor,  and  the  magnitude  of  the  work  com- 
manded the  alliance  and   partnership  of  the  banks." 


Trade  Publications, 

B.VTTERIES  AND  SPARK  COILS.— If  gas  engine  owners  understood; 
that  the  success  and  regular  running  of  their  engines  depended  more  on'. 
the  reliability  of  their  ignition  than  anything  else,  they  would,  of  course.' 
be  careful  to  buy  only  batteries  and  spark  coils  which  had  proved  these 
qualities  during  the  severest  tests.  The  Edison  primary  battery  and  the 
Edison  spark  coil  have  been  used  under  the  most  unfavorable  conditions, 
in  all  climates,  with  perfect  satisfaction.  The  Edison  primary  battery 
possesses  constant  and  high  electro-motive  force  and  is  able  to  withstand 
heavy  currents  without  damage  because  of  its  very  low  internal  resistance, 
which  in  the  largest  Edison  cell  is  only  0.02  ohm.  The  two  appliances 
natuially  complement  each  other.  Full  particulars  are  given  in  an  int_er- 
esting  booklet,  "Battery  Sparks,"  sent  free  to  any  reader  on  receipt  of 
a  postal  by  the  Edison  Manufacturing  Company,  :o  Fifth  A.enue,  New 
York. 

THE  CURTIS  STEAM  TURBINE-GENERATOR  is  the  title  of  a 
large  pamphlet  (No.  453  0,  issued  by  the  General  Electric  Company, 
Schenectady,  N.  Y.  The  printing  and  general  style  of  the  pamphlet  are 
very  attractive,  but  will  be  found  of  a  special  interest  to  engineers  on 
account  of  the  information  given  with  regard  to  superheat,  vacuum, 
consumption,  etc.,  and  the  details  of  construction  and  operation  of  all 
parts  of  the  Curtis  apparatus.  Under  the  heading  of  "Economy,"  detailed 
tests  are  given  of  9000-kw,  soookw,  2.;50-kw  and  looo-kw  turbines,  which 
show  some  very  remarkable  high  efficiencies.  The  advance  made  by  this 
type  of  turbine  is  illustrated  by  the  statement  that  nearly  1,000,000  kw 
of  Curtis  steam  turbine-generators  have  been  sold.  Special  attention  is 
called  to  the  flat  efliciency  curve,  giving  high  efliciency  at  overloads  and 
light  loads,  the  simplicity  of  design,  the  low  maintenance,  the  economy  in 
space,  etc.  This  publication  seems  to  be  t>pical  of  the  recent  desire  to 
have  such  information  written  by  and  to  engineers,  and  the  following 
synopsis  of  its  contents  will  show  the  wide  field  covered:  .-\dvantage  of 
vertical-shaft  type,  economy  of  space,  building  materials  and  steam,  clear- 
ances, flow  of  steam,  balance,  lubrication,  the  construction  of  buckets, 
governors,  foundation,  low-pressure  turbines,  vacuum,  regulation,  parallel 
operation,  ventilation,  consumption,  etc.  Of  the  illustrations,  the  following 
may  be  taken  as  having  special  interest:  Those  showing  the  interior  of 
the  Fisk  Street  Station  at  Chicago  and  cross  sectional  view  of  a  9000-kw 
turbine,  the  method  of  cutting  and  riveting  buckets,  the  hydraulic  gover- 
nor,  low-pressure  turbine  sets  installed,   and   consumption 


business  f^otes. 

PORCELAIN  SIGNS.— The  Colonial  Sign  &  Insulator  Company,  of 
Akron,  Ohio,  has  just  been  notified  by  the  board  of  underwriters  that 
its  porcelain  electric  sign  letters  were  approved  on  Sept.   10. 

THE  CROCKER-WHEELER  COMPANY  announces  that  its  Birming- 
ham, Ala.,  office  has  been  changed  from  2119  Third  Avenue  to  the 
Woodward  Building,  that  city,  where  all  communications  relative  to 
business   in   that   territory   should  now   be   addressed. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  reports  very 
large  sales  on  Stanley  G  I  arc  lamps,  for  which  it  is  agent  The  com- 
pany claims  for  the  new  type  "K"  lamp  that  it  is  the  simplest  on  the 
market,  and  asserts  that  no  matter  what  the  conditions  of  current  or  cir- 
cuit it  can  furnish  a  type  "K"  lamp  which  will  give  good  light,  and  do 
it  economically.  The  company  is  sending  out  to  its  trade  special  bulle- 
tins on  this  lamp,  and  invites  requests  for  descriptions  and  prices. 

HILL  CLIMBING  CARS.— The  electric  car  is  generally  con.idered  a 
convenient  and  elegant  town  equipage,  but  its  horse-power  is  nit  high  as 
compared  with  that  of  gasoline  cars;  gasoline  is  therefore  generally  con- 
sidered as  putting  eleriricity  out  of  the  running  when  ;t  comes  to  hill 
climbing  or  other  time  contests.  But  intelligent  cutting  out  of  the  va- 
rious elements  that  decrease  efficiency  can  do  much.  The  Woods  electrics 
have  cut  out  journal  friction  by  the  liberal  use  of  Hess-Bright  ball 
bearings  in  the  motor  and  running  gear.  .\s  a  result  at  the  Algonquin 
Hill  climb  on  .\ug.  9  this  year  many  a  big  and  small  gasoline  car  was 
unable  to  approach  the  time  made  by  the  Woods  electrics. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  is  receiving  a 
great  many  inquiries  and  orders  for  the  Just  tungsten  lamps,  for  which 
it  is  Western  distributor.  The  company  is  at  present  importing  only 
the  standard  4ocp  lamp,  Edison  base,  105  to  130  volts.  These  lamps 
consume  but  r  watt  per  candle,  representing  therefore  a  saving  of  70  per 
cent  over  the  3;'j-watt  carbon  filaments.  The  lamps  are  packed  with  the 
lip  downward  and  shipped  in  a  special  package  to  assure  their  being  kept 
this  way  while  in  the  hands  of  the  transportation  company.  Since  the 
adaption  of  this  package  the  Central  Electric  Company  asserts  that  re- 
ports from  its  customers  of  breakage  of  filament   have  been   rare. 

TRUMBULL  ELECTRIC  MANUFACTURING  COMPANY— A  Plain- 
ville  (Conn.)  journal  in  a  recent  issue  dcvolcs  several  columns  to  an 
account  of  the  Trumbull  Electric  Manufacturing  (  ompany,  ihe  occasion 
being  the  completion  and  occupancy  of  a  large  .iddilion  In  the  factory  of 
that  company.  The  Trumbull  Company  began  business  in  Feb.,  1809.  with 
Messrs.  Frank  T.  Wheeler,  president:  John  II.  Trumbull,  treasurer,  and 
Andrew  Trumbull,  secretary,  who  still  occupy  these  poiltions.  The  build- 
ing originally  nrriipied  by  the  old  factory  is  now  used  as  a  storeroom. 
In  1901  a  large  building  was  added  to  the  plant,  and  a  year  and  a  half 
ago  a  four  story  addition  was  found  necessary.  The  capacity  of  this  was 
soon  outgrown  and  the  new  building  just  erected  almost  doubles  the 
capacity  of  Ihe  plant. 
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U.N'ITtU   STATES    PATENTS   ISSUED   OCT.    i,    1.^07. 

[Conducted  by  Rosenbaum  &  Stockbridgc,  Pat.  Attys.,  41  Park  Row,  N.  Y.] 

867,236.  PIPE-CAP;  William  M.  Blood,  Jr.,  Wcllcsley.  Mass.  App. 
filed  Jan.  IP,  1907.  \  form  of  hood  or  cap  designed  to_  be  applied  to 
(lie  verticalfy  projecting  end  or  terminal  of  a  conduit  pipe,  for  exam- 
ple, at  the  telephone  circuit  connections  for  a  dwelling.  The  con- 
duit pipe  has  an  annular  collar  with  a  hood  and  means  for  simul- 
taneously securing  the  hood  to  said  collar  and  the  latter  to  a  support. 

867.256.  SUBAQUEOUS  LIGHT  SYSTEM-  Leon  Dion,  Wilkes-Barre. 
Pa.  App.  filed  Nov.  6.  1906.  Renewed  July  10,  1907.  Tliemethod 
of  imparting  safety  to  navigation,  consisting  in  illuminating  the 
course  by  a  series  of  submerged  practically  fixed  lights. 

867.257.  FUSE  BOX  SUPPORT;  James  S.  Doyle,  New  York,  N.  Y. 
App.  filed  Jan.  24,  1907,  Construction  of  fuse  box  for  street  rail- 
way cars  designed  to  prevent  injury  by  the  jar  and  vibration.  Has 
yielding  means  for  supporting  the  fuse  box. 

867,312.  ELECTRIC  WIRE  CONNECTOR;  John  A.  Shutz,  Richmond, 
Ind.     App.  filed  Dec.  3,  1906.     The  connector  has  two  surfaces  which 


another    by    compression 


are    tightly    wedged    into    contact    with 
springs. 

867,317-  ATTACHMENT  FOR  ICE  BOXES;  Winfield  W.  Stevenson, 
Philadelphia,  Pa.  App.  filed  April  11,  1906.  A»  electric  switch  or 
device  which  serves  to  automatically  turn  on  the  lights  within  a 
refrigerator   when   the  door  is  opened. 

867.319.  ICLECTUODE;  John  W.  Stubbs,  Middlewich,  England.  App. 
filed  April  9,  1907.  Relates  to  electrodes  having  conductors  partly 
protected  from  the  electrolyte  and  carbon  blocks  connected  _  to  the 
conductors  and  exposed  to  the  electrolyte.  Provides  a  composition  of 
high  conductivity  which  may  be  molded  around  the  ends  of  the  con- 
ductors to  protect  them  while  the  surface  of  the  mass  or  composition 
may  be  finished  to  a  form  which  can  be  readily  fitted  into  the  usual 
external  carbon  blocks  so  as  10  render  renewal  of  the  latter  easy. 

867.320.  ELECTROLYTIC  PROCESS  AND  PRODUCT;  Clinton  P. 
Townsend,  Washington,  D.  C.  App.  filed  April  24,  190^.  The  proc- 
ess of  producing  lead  oxide  which  consists  in  decomposing  a_  suitable 
electrolyte  with  an  anode  of  lead  and  producing  compounds  in  which 
lead  occurs  in  the  basic  and  acid  radicals  respectively,  and  effecting 
a  reaction  between  said  compounds. 

867.320.  BLOCK  SIGNAL  APPARATUS;  Frank  C.  Williams,  Phila 
delphia,  Pa.  App.  filed  July  17.  1905.  The  patentee  has  a  pair  of 
trolley  poles  upon  the  locomotive  cab  which  engage  depending  plates 
connected  in  the  circuits  of  semaphore  apparatus  along  the  track. 

867,331.  AUTOMATIC  SAFETY  CONTROLLING  MEANS  FOR 
TRAINS;  David  S.  .Xffleck,  Chicago,  111.  App.  tiled  Aug.  16,  1906. 
Specific  construction  of  an  engineer's  valve  and  throttle  operating 
apparatus  by  which  3  locomotive  is  automatically  stopped  by  the 
completion  of  circuits  from  the  track  rails  dependent  on  tlie  position 
of  a  preceding  train.  ' 

867,349.  TESTING  SYSTEM  FOR  TELEPHONE  LINES;  \V.  W. 
IJean,  Chicago,  111.     App.  filed  July  27,   1903.     In  a_  telephone  systcre 


nbination  wi 
device  common  to  s? 
ciated  with  the  ansv 
said  relay  in  the  cir 
as   described. 


plurality  of  cord  circuits,  of  a  test  responsive 
d  cord  circuits,  a  sleeve  supervisory  relay  asso- 
ering  end  of  the  cord  circuit,  and  contacts  of 
■uit  of   said   test   responsive   device,   substantially 


867,364.  AUTOMATIC  R.MLROAD  SIGNAL;  William  H.  H,arris, 
Stark,  Mont.  App.  filed  Jan.  9,  1907.  Provides  means  to  notify  the 
engineer  and  train  crew,  as  well  as  the  despatcher's  office  where  a 
train  is  located  on  the  line.  Has  a  step-by-step  device  analogous  to 
a  messenger  call. 

867,391.  STORAGE-BATTERY  PLATE  OR  GRID;  Joseph  Marx.  Buf- 
falo, N.  Y.  App.  filed  Jan.  30,  1907.  Storage-battery  plate  compris- 
ing a  frame  embotlying  spaced  side  bars,  top  and  bottom  bars  and 
horizontally  extending  shelves  with  ribs. 

867,406.  RAIL  BOND;  Lewis  T.  Pates.  Upper  Alton,  111.  App.  filed 
Dec.  26,  1906.  Form  of  rail  bond  having  forked  extremities  which 
are  driven  through  divergent  holes  in  the  rail  flange  so  as  to  be 
locked  therein  by  said  divergence. 

867.415.  RAIL  BOND;  Frank  W.  Richey,  Chicago,  III.  App.  filed  Dec. 
5,  1902.  Rail  bond  formed  of  ribbons  bent  so  as  to  avoid  breakage 
by  expansion  and  contraction  of  the  rails  and  pressed  into  copper 
licads. 

867.416.  ELECTRICAL  CONDUCTOR;  Frank  W.  Richey,  Schnectady, 
N.  Y.  .App.  filed  Feb.  jo,  1904.  Relates  to  modifications  of  the 
above. 

867,416.  LEAD  1»1GMF,NT  AND  SIMILAR  COMPOUNDS:  Elmer  A. 
Spcrry,  Brooklyn,  N.  Y.  App.  filed  .Aug.  30,  :oo6.  Process  of  pro- 
ducing lead  compounds  of  salts  such  as  are  used  for  pigments. 

867,440.  THREE-WIRE  MOLDING  RECEPTACLE;  Tames  S.  Stewart. 
New  York,  N.  Y.  App.  filed  June  29,  1906.  Relates  to  several 
features  of  improvonient  in  molding  wire  receptacles  and  particularly 
of  the  three-wire  tvpe.  The  receptacle  is  designed  to  make  connec- 
tion with  one  braiich  or  the  other  of  the  three-wire  system,  being 
systematically  placed  on  the  three-wire  molding  in  all  cases.  For 
ifiis  purpose  the  axis  of  the  threaded  shell  lies  directly  over  the  cen- 
tral wire,  the  remaining  terinin,al  clip  falling  over  one  of  the  outside 
wires,  .^n  additional  feature  of  the  invention  lies  in  the  vitreous 
coated  or  stoneware  metal  outside  housing  for  the  receptacle. 

867,448.  SIGNALING  SYSTEM  FOR  RAILWAYS;  Louis  H.  ThuUen, 
Edgcwood,  Pa.  App.  filed  June  23,  1906.  Relates  to  signaling  sys- 
tems for  railwavs  and  especially  to  railways  the  tr.nck  rails  of 
which  are  included  in  and  form  part  of  the  return  path  or  con- 
ductor to  the  generator  for  tlie  current  employed  for  propelling  motor 
cars  along  the  railway. 

867,452.  ELECTROLYTIC  BLEACHING  OF  COTTON;  August  A. 
Vogelsang,  Dresden,  Germany.  App.  filed  Sept.  21,  1901.  Relates  to 
improvements  in  electrolytic  bleaching  of  cotton  and  textile  materials. 

867  456.  ELECTRODE  FOR  ARC  LAMPS  AND  METHOD  OF  MAK- 
ING THE  SAME;   William   S.   Weedon,    Schenectady, 

filed    Dec.    lo,    1903. 
oxide  of   titanium. 


',475-  MOTOR  STARTING  RIIEU.^  i  .\  1  ,  l..iKei.e  K.  1  iri^„oii.  t^st 
Orange,  N.  J.  App.  filed  May  25,  1905.  Circuit  controller  having  a 
plurality  of  resistance  units  in  series,  a  short-circuiting  device  for 
each  unit,  a  movable  controlling  element  and  means  whereby  said 
devices  may  be  successively  operated  to  cut  out  said  resistance  units 
by  moving  said  element  from  any  position  as  a  starting  point. 

476.  SYSTEM  OF  CONTROL;  Eugene  R.  Carichoff.  East  Orange. 
N.  J.     App.  filed  Jan.  19,  1906.     Relates  to  modifications  of  the  above. 

482.  LOCKING  MECHANISM  FOR  CONTROLLER  HANDLES; 
Archibald  S.  Cubitt,  Schenectady,  N.  Y.  App.  filed  Jan.  2,  1906. 
Mechanical  construction  of  the  handle  of  a  controller  having  a  lock- 
ing lever  depressed  by  a  button  on  the  handle. 

494.  FIRE  ALARM  TELEGRAPH  SYSTEM;  Manious  Garl,  Akron, 
Ohio.  App.  filed  Oct.  20.  1905.  A  fire  alarm  system  magneto  electric 
telegraph  designed  to  avoid  all  batteries  at  local  stations. 
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FUSE;  Henry  Heisenhoncr.  Schenectady,  N.  Y.  App.  61ed 
June  29,  1003.  The  fuse  is  embedded  in  a  compound  which  expands 
and  compels  the  contacts  to  separate  widely  when  the  fuse  blows. 
509.  ELECTRIC  SWITCH;  Edwin  Johnson.  Schenectady.  N.  Y. 
App.  filed  Aug.  24,  1905.  Relates  to  mechanical  cut-outs  for  electric 
circuit*:.  Has  two  sets  of  contacts  and  a  contact  disc  actuated  by  a 
spring  pressed  stem  and  a  toggle  lever. 

METHOD  OF  PRELIMIXARV  TREATMENT  FOR  ACCU- 
ULATOR-PLATES;  Henry  Leitncr,  Maybury.  Woking.  Eng.  App. 
filed  Aug.  25.  1904.  Preliminary  treatment  of  an  accumulator-plate 
by  the  use  of  which  the  formation  of  the  plates  treated  on  the  Plante 
principle  is  facilitated.  Makes  use  of  a  high  current  density  and 
has  artificial   means   for  keeping  the   electrolyte  cool. 

■,519.  ELECTRIC  FURNACE;  John  T.  Marshall,  Uctuchen,  N.  J. 
-*\pp.  filed  Jan.  26,  1907.  Means  for  producing  metallized  filaments 
for  incandescent  lamps.  Includes  a  specially  constructed  furnace  in 
which  the  filaments  may  be  subjected  to  excessively  high  temperatures 
for  a  considerable  period  of  time.  Has  a  graphite  tube  through  which 
the  filaments  are  impelled  in  little  graphite  boats. 

,528.  POINT  SHIFTER  FOR  TR.\MWAYS  AND  THE  LIKE; 
George  D.   A.  Parr,  Leeds,  Eng.     App.  filed   .\uk 


•We 


App. 
An    arc    lamp    electrode    containing    the    sub- 


Mate     or  S07.440-— Three-Wire 

Molding      Receptacle. 

ical  construction  of  a  switch  point  shifter,  including  a  clock-work 
device  released  by  an  electromagnet  so  as  to  cause  successive  actua- 
tions of  the  switch  point  in  alternate  directions. 

ATTACHMENT  FOR  ELECTRICAL  FURNACES.  Samuel  M. 
VeavcT  and  W*illiam  Ambler,  Cleveland.  Ohio.  App.  lilcd  Sept.  29, 
1905.  Relates  to  attachments  for  electrical  furnaces  employed  by 
dentists  in  baking  porcelain  fillings  for  crown  and  bridgework.  Is 
especially  designed  for  use  with  a  therrao-pile. 
867,543.  FILLING  FOR  THERMAL  CUT-OUTS;  F.  H.  Weston,  Sche- 
nectady.  N.  Y.  App.  filed  April  22.  1905.  An  absorpii^e  filling  for 
thermal  cut-outs  consisting  of  granules  or  pellets  of  eiakcd  lime  and 
a  binder. 

867.544-  ELECTRIC  ARC  L.\MP;  Edward  F.  Winfield.  Los  Angeles. 
Cal.  App.  filed  March  14,  190^.  Devices  for  supporting  and  adjust- 
ing the  movable  or  upper  carbon  of  a  lamp.  includes  a  form  of 
disc  clutch  with  tubing  link  connections  to  the  operating  aiagnet. 

867,547.  STARTING  DEVICE  FOR  ALTERNATING  CURRENT 
MOTORS;  William  C.  Yates.  Schenectady.  N.  Y.  App.  filed  Oct. 
18,  1905.  Relates  to  control  ot  alternating  current  motors  and  has 
a  device  for  starting  motors  of  the  induction  type  and  bringing  them 
up  to  running  speed. 

867,561.  MEASURING  INSTRUMENT;  Albert  G.  Da»ik  «ad  Caryl  D. 
Haskins,  Schenectady,  N.  Y.  App.  filed  March  15.  i9«4-  Complete 
features  of  construction  of  a  watt  meter  having  meaas  caergiced  from 
a  source  independent  of  the  torque  of  the  mc.isuring  element  to  carry 
practically  all   of  the   frictional   or   idle   load. 

867. S63.  AUTOM.VTIC  liLOCK  SIGNALING  SYSTEM;  Daniel  J. 
McCanby,  Wilkinsburp.  Pa.  App.  filed  .\ug.  ib,  1^7.  A  block 
signal  of  the  type  h.ivuig  danger  and  caution  signa's  and  track  rails 
energized  by  an  alternating  current  in  separate  block  sections.  Uses 
alternating  current   relays. 

12.700.  ELECTRIC  TRACTION  APPARATUS;  Alfrrd  Zehden,  Frank- 
fort-on-thc-Main,  Germany.  App.  filed  .\ug.  21,  1907.  A  m9n0ra.il 
system  in  which  the  cars  hang  oelow  both  sides  of  a  rail  supported 
on  standards  so  that  the  center  of  gravity  is  below  the  point  of 
support. 
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The  Street  Railway    Convention. 

The  convention  now  being  held  by  the  American  Street  & 
Interurban  Railway  Association  at  Atlantic  City,  promises  to 
be  like  so  many  of  its  predecessors,  one  of  the  most  important 
meetings  of  the  year  in  which  it  is  held.  The  street  railway 
industry  has  grown  tremendously  since  electricity  was  ap- 
plied to  it,  and  the  magnitude  of  the  interests  involved  in 
a  development  that  now  represents  up  to  $4,000,000,000  of  capi- 
talization needs  no  emphasis.  Fortunately  the  association  has 
as  a  body  responded  to  the  call  upon  it,  and  under  able  and 
influential  leadership  exerts  throughout  its  field  a  power  wholly 
for  good.  The  largeness  of  the  attendance  and  the  excellence 
of  the  exhibits  alike  testify  to  the  drawing  capacity  of  the 
annual  convention,  and  we  are  glad  to  note  the  high  quality, 
also,  of  the  papers  brought  before  the  parent  and  allied  associa- 
tions. Prof.  Swenson,  the  secretary,  and  the  special  commit- 
tees, are  indeed  to  be  warmly  commended  for  their  preparatory 
work  along  these  lines.  Moreover,  the  scheme  of  alliance  or 
cooperation  between  the  various  bodies  embraced  under  the 
generic  name  appears  to  be  working  out  admirably.  In  short, 
the  doubts  that  hung  over  the  future  of  this  great  association 
a  few  years  ago  have  been  thoroughly  dissipated,  and  the  new 
career  of  usefulness  lies  ahead,  a  track  of  well-laid,  shining 
rails. 


The  Technicvl  Graduate  and  the  Electric 
Railway. 
Elsewhere  we  print  an  abstract  of  a  paper  presented  this 
week  by  Prof.  H.  H.  Norris  before  the  Atlantic  City  Conven- 
tion of  the  American  Street  &  Interurban  Railway  Association, 
which  invites  the  most  earnest  attention  of  those  in  charge  of 
electric  railway  properties.  The  manufacturing  branch  of  the 
electrical  industry  has  for  many  years  recognized  the  value 
to  it  of  the  technical  graduate,  and  at  present  openings  in  every 
department  of  that  industry  leading  to  positions  of  responsi- 
bility and  profit,  are  reserved  for  him  alone,  and  a  similar  situa- 
tion in  the  central-station  field  is  being  rapidly  developed.  On 
the  other  hand,  as  Prof.  Norris  points  out,  those  in  charge  of 
electric  railway  properties  have  in  recruiting  their  staffs  offered 
little  or  no  encouragement  to  this  element.  Indeed,  their  atti- 
tude of  indifference  has  been  such  as  to  recall  the  earlier  days 
of  the  electrical  industry,  when  the  technical  graduate  was  re- 
garded with  pity  when  he  was  not  ridiculed  as  an  absurdity. 
The  reason  for  this  anomaly  appears  to  be  that  in  the  past 
conduct  of  the  electric  railway,  questions  of  finance*  and  of 
policy  towards  the  public  have  been  considered  of  the  first 
importance,  and  have  been  given  a  preponderating  weight  in 
ihe  selection  of  higher  railway  officials;  and  there  has  been 
lacking  a  form  of  organization  whereby  proper  consideration  of 
such  questions  may  be  possible  without  minimizing  attention 
to  others  of  high  importance  incident  to  the  managerial  and 
technical  conduct  of  electric  railway  properties,  with  respect  not 
only  to  present  conditions,  but  also  with  regard  to  preparations 
for  ihc  conditions  of  the  future.    In  other  words,  Ihcre  appears 
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to  have  ])een  a  lack  of  that  pcriiiancncy  of  organization  policy 
which  cnahU-s  a  telephone  company  to  estimate  conditions  over 
a  future  period  of  a  score  of  years,  and  to  prepare  in  advance 
plans  to  meet  these  conditions  as  they  arise;  and  similarly, 
which  enables  electric  lighting  companies  to  estimate  increase 
ill  business  and  to  prepare  and  file  away  plans  for  future  in- 
crease of  equipment  to  correspond. 


right  than  his  specifications,  and  part  of  the  difficulty  arises 
from  lack  of  a  definite  moral  law  in  such  matters,  and  also 
from  inexactitude  in  describing  the  really  general  properties 
of  the  article  desired. 


It  is  certainly  high  lime  that  the  loose  organization  of  electric 
railways,  so  far  as  pertains  to  staff,  should  be  changed  to 
correspond  with  the  practice  of  other  branches  of  the  electrical 
indu.sitry  and  with  that  of  our  more  successful  steam  railroads. 
This  implies  resort  to  a  definite  system  for  recruiting  the  raw 
material  of  the  personnel  and  for  molding  it  into  shape,  coupled 
with  assurance  of  permanenit  tenure  and  a  chance  of  promotion 
for  faithful  service.  .'\s  to  raw  material,  the  technical  schools 
may  he  drawn  upon  for  an  idi-.il  supply,  not  alone  for  the 
(.■HKinecring  deparlinent  liul  for  utilization,  after  a  probationary 
I)crio(l.  in  every  dcpartmeirt  of  the  electric  railway.  Experience 
with  technical  graduates  extending  now  over  15  years,  has 
completely  demonstrated  that,  owing  'to  the  flexibility  of  mind 
and  systematic  habit  of  thought  and  work  which  results  from 
their  scholastic  training,  and  an  esprit  de  corps  which  dignifies 
any  task  allotted  and  incites  zeal  to  its  performance,  they  can, 
if  taken  as  fledglings  into  an  organization  which  knows  how  to 
adapt  tlicir  capabilities  to  its  needs,  and  after  a  period  of  general 
training,  be  drafted  for  permanent  service  equally  as  efficient 
in  the  executive  and  commercial  branches  of  the  organization 
as  in  the  technical  branch.  Prof.  Norris,  in  his  paper,  outlines 
an  admirable  scheme  for  tlic  preliminary  training  of  the  young 
graduate  for  electric  railway  service,  during  the  period  of 
which  he  is  worked  over  from  raw  material  to  a  state  fitting 
him  for  duly  in  any  hr.UK-b.  'I'liis  scheme  cannot  be  too  strongly 
commended  to  those  who  may  decide  to  recognize  the  technical 
schools  as  a  source  upon  which  to  draw  in  building  up  and  main- 
taining an  efficient  and  permanent  electric  railway  organization 
of  personnel;  for  failure  in  many  cases  may  be  predicted  should 
such  a  decision  merely  result  in  taking  on  the  young  men  with 
no  provision  for  a  probationary  periotl  of  systematic  training 
having  for  its  purpose  the  development  along  specific  lines  of 
llieir   potential    value   at    tile   ])lastic   period   of   life. 


SoMi;   (.)uESTioNS  IN    Ethics. 

One  who  frequently  reads  specil'icalions  for  engineering 
works  is  continually  and  sadly  impressed  with  the  lack  of 
such  definite  canons  of  righteousness  as  should  properly  define 
what  may  and  what  may  not  be  done  in  the  way  of  implicitly 
demanding  the  output  of  particular  makers.  It  is  frequent 
enough  to  find  more  or  less  clumsily  concealed  in  general 
phrases  limitations  which  practically  eliminate  all  chance  for 
open  competition.  Doubtless  such  limitations  may  sometimes 
be  inserted  almost  unconsciously,  the  author  of  them  having, 
perhaps  somewhat  vaguely,  particular  things  in,  mind  and  erring 
merely  in  descriliing  them  somewhat  too  closely.  In  other  cases 
he  evidently  means  to  favor  certain  articles  while  preserving  the 
possibility  of  competition,  and  again  he  may  draw  so  close  a 
description  that  the  terms  could  be  met  only  liy  infringing  the 
patents  of  the  favored  maker.  .'Vnyone  who  is  used  to  reading 
specifications  can  easily  classify  them  in  somewdiat  this  fashion, 
and  gains  thereby  no  great  respect  for  the  integrity  of  their 
authors.    New  in  point  of  fact,  the  author  is  probably  more  up- 


As  regards  the  latter  count  in  the  iiidictineni,  very  few 
engineering  students  get  adequate  training  in  expressing  them- 
selves for  the  purposes  of  their  professional  work.  Such 
training  in  English  as  they  get  is  generally  viewed  from  the 
academic  side  only.  It  would  be  well  if  special  training  in 
writing  specifications  were  regularly  given,  as  it  sometimes  is 
to  a  rather  meagre  extent,  but  bearing  directly  upon  the  mean- 
ing of  descriptions  and  their  legal  force.  The  other  matter 
is  more  difficult.  Sotne  engineers  undoubtedly  think  they  are 
doing  their  full  duty  by  describing  the  concrete  things  which 
they  prefer  and  letting  the  makers  fight  it  out  among  themselves 
afterwards.  Others  go  to  the  opposite  extreme  of  describing  things 
very  vaguely  and  letting  the  bidders  guess  at  the  real  requirements. 
For  instance,  it  is  perfectly  easy  to  draw  such  a  specification 
for  a  traveling  crane  as  shall  give  only  a  single  maker  a  chance 
to  bid  on  a  standard  product,  or  to  specify  it  so  loosely  that 
one  will  be  overwhelmed  with  useless  and  discordant  bids.  Of 
course,  the  use  of  patented  articles  raises  the  specification 
queS'tion  in  its  acutest  form.  It  strikes  us  that  in  this  particular 
matter  the  ethical  considerations  are  perfectly  plain.  If  for 
good  reason  an  engineer  l)elieves  that  the  be.st  interests  of  his 
client  demand  the  use  of  a  particular  patented  thing,  he  should 
fully  inform  his  client  of  the  situation  and  then  call  for  the 
thing  he  wants  in  plain  words,  without  any  attempt  at  open 
competition.  As  a  rule,  by  so  doing  he  is  likely  to  got  fully 
as  good  terms  as  by  inciting  a  bogus  coinpetition.  Moreover, 
an  engineer  who  thus  conducts  his  affairs  does  not  lay  himself 
open  to  the  suspicion  of  unfair  dealing. 


In  case  there  are  no  patents  to  be  infringed  but  makers  have 
very  different  standards,  even  to  the  point  of  diflFcring  widely 
in  method,  it  is  next  to  impossible  to  draw  a  specification  that 
shall  be  both  accurately  descriptive  and  entirely  fair.  In  such 
a  case  the  engineer  either  has  or  has  not  made  up  his  mind  as 
to  what  form  of  apparatus  is  conspicuously  -best  for  the  pur- 
pose in  hand.  If  he  has,  his  duty  is  plain,  just  as  in  the  case  of 
patented  articles.  If  relative  advantages  are  pretty  closely 
balanced,  and  several  makes  can  meet  the  requirements  ac- 
ceptably, though  with  quite  tJiffereiU  appliances,  patented  or 
not,  then  there  is  a  clear  case  for  a  very  open  specification,  to 
be  sent,  not  broadcast,  but  only  to  those  who  are  on  approxi- 
mately even  terms.  It  is  little  short  of  indecent  to  ask  for  bids 
from  people  who  on  the  face  of  things  stand  no  show  of 
putting  in  an  acceptable  offer.  Finally  it  may  be  that  there 
are  no  obvious  leaders  in  the  race,  in  which  case  a  fully  detailed 
.specification  covering  the  thing  wanted  should  be  prepared  with 
scrupulous  care  that  no  peculiarities  of  particular  makers  find 
place  in  it.  Such  a  specification  can  be  sent  out  pretty  freely 
without  doing  injustice  to  anybody.  No  finely  drawn  code  of 
ethics  is  needed  to  enforce  fairness  in  drawing  up  and  sending 
out  specifications,  but  only  a  keen  sense  of  honor  and  a°  de- 
termination to  give  everybody  a  square  deal.  Since,  however, 
electrical  engineers  are  to  be  blessed  with  an  official  code  of 
ethic^,  the  subject  here  considered  might  appropriately  receive 
recognition  in  it.  even  though  exigencies  of  limited  space  would 
thereby  require  the  clesion  from  the  draft  of  the  proposed  code. 
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of  the  delphic  admonition  concerning  "standards  of  con- 
struction," which  ethical  precept  on  occasions  would  probably 
be  construed  against  newly  developed  types  of  apparatus  if 
they  came  in  competition  with  so-called  standard  types  estab- 
lished by  manufacturers. 


Regulations  for  Safety  in  the  Operation  of 
Central  Stations. 
Every  year  brings  along  with  increased  use  of  electricity 
and  electric  apparatus  a  corresponding  need  for  iiKreasing  care 
in  the  handling  and  control  of  this  apparatus.  This  is  particu- 
larly the  case  with  installaitions  that  extend  the  territory  of 
high-tension  transmission,  or  that  increase  their  voltage  over  a 
given  territory.  While  it  is  true  that  year  by  year  there  is 
more  (raining  and  knowledge  of  the  dangers  of  careless  .instal- 
lation, yet  on  the  other  hand,  there  are  ever  more  untrained  and 
unskilled  persons  being  drawn  into  the  service  of  electric  supply, 
either  at  the  generating  stations  or  on  consumers'  premises, 
with  the  result  that  precautions  have  to  be  more  widely  advo- 
cated in  order  to  protect  those  whose  training  has  not  fitted 
them  to  protect  themselves.  The  Ekktroteclinische  Zfitschrift 
has  recently  published  an  additional  series  of  safety  regulations 
for  central-station  service  adopted  by  the  Verband  Deutscher 
Elektrotechniker.  These  are  set  out  with  the  detail  and  pre- 
cision which  characterize  public  precautionary  measures  in 
Germany.  The  most  important  of  these  refer  to  storage-battery 
installations  and  to  high-tension  installation ;  that  is,  to  installa- 
tions employing  pressures  exceeding  750  volts  in  the  case  of  direct- 
current  power.  Some  of  tlie  rules  would  seem  to  be  of  an  obviously 
necessary  character.  For  example,  it  is  set  down  that  eating, 
drinking  and  smoking  are  to  be  forbidden  in  storage-battery 
rooms.  All  epicures  familiar  with  storage-battery  work  would 
certainly  endorse  this  rule.  It  is,  of  course,  well  to  err  on  the 
safe  side  when  deciding  what  to  ordain  and  what  not  to 
ordain,  in  dealing  with  safety  regulations  for  personnel.  Clear 
notices  of  danger  to  person  from  electric  discharge  are  called 
for  in  every  case  of  risk  and  it  is  stated  that  such  notices  must 
be  on  placards  not  less  than  8x4  ins. 


The  Institution  of  Electrical  Engineers  of  Great  Britain 
has  also  recently  issued  a  series  of  Wiring  Rules  for  securing 
satisfactory  results  with  electrical  supply  and  distribution  at 
c.  m.  f.'s  not  exceeding  250  volts.  These  rules  state  in  general 
what  constructions  may  not  be  used.  It  is  questionable  whether 
such  ruks  should  be  promulagted  by  an  engineering  body. 
I  hey  should  unquestionably  be  promulgated  by  a  proper  au- 
thority, but  that  authority  should  be  one  which  possesse<l 
power  to  enforce  the  rules.  \n  engineering  body  naturally 
seeks  to  find  the  best,  safest  and  most  economical  methods  of 
cons»lriiction  and  seeks  to  advocate  such  methods.  It  does  not, 
however,  form  a  court  of  enquiry  into  all  installations,  to  see 
whether  goo<l  methods  have  been  followed,  and  with  a  view 
to  mulcting  or  admfinishing  offenders  who  may  have  carelessly 
or  irregularly  installed.  This  is  the  natural  task  and  dirty  of 
insurance  interests.  It  is  the  insuraiKc  officers  who  should 
be  qualified  lo  say  what  construction  should  not  be  use<l  and 
it  is  the  engineering  institutions  that  should  be  occupied  by 
determining  what  construction  should  be  used.  So  long  as  the 
two  bwlics  cooperate  in  committee,  their  respective  duties  can 
liesi  be  performed  when  llu-y  arc  govcrncfl  by  separate  rules 
and  arc  kept  apart. 


Excitation  Characteristics  of  the  Synchronous 
Motor. 
Although  the  complete  theory  of  the  relations  between  the 
internal  m.  m.  f.'s,  fluxes,  reactances  and  e.  m.  f.'s  of  the 
synchronous  motor  may  be  worthy  of  careful  study  from 
the  standpoint  of  the  designing  engineer,  yet  it  is  a  matter  of 
indifference  from  the  standpoint  of  the  operating  engineer.  The 
operating  engineer  wants  to  understand  the  action  of'the  syn- 
chronous motor  to  the  extent  at  least  of  being  able  to  protect, 
control  and  fully  utilize  the  machine.  But  he  must  have  com- 
paratively simple  rules  and  formulae  to  guide  hun.  Long  and 
difficult  formulas  do  not  usually  help  to  elucidate  ideas,  and 
particularly  do  iK>t  help  the  man  who  has  to  apply  his  knowl- 
edge in  sudden  practical  emergencies.  The  operating  engineer's 
theory  of  the  synchronous  motor  must  be,  quantitatively,  a 
fairly  simple  one.  The  only  hope  we  have  of  keeping  a 
reasonably  simple  set  of  formulae  and  working  theory  of 
synchronous  motor  action  is  to  make  certain  assumptions 
which  are  not  strictly  justified,  and  compare  the  results  so 
arrived  at  with  observations  on  actual  machines.  If  the 
quantitative  results  reached  by  simplified'  fomtulas  are  not 
far  from  the  observed  facts,  the  simplified  theory  becomes 
acceptable,  at  least  to  a  first  degree  of  approximation.  If,  on  the 
other  hand,  the  simplified  assumptions  do  not  lead  to  stibstan- 
tiaUy  verified  conclusions,  then  the  theory  attempted  must  be 
rejected  as  untenable.  The  simplest  assumptions  are,  perhaps, 
that  a  synchronous  motor  has  no  armature  reaction,  but  has  a 
virtual  synchronous  reactaivce,  which  includes  the  effect  of 
armature  reaction,  which  remaiirs  constant  at  all  loads.  It 
may  be  also  assumed  that  the  currents  and  e.  m.  f.'s  are  simple 
sinusoids,  and  that  the  degree  of  saturation  of  the  magnetic 
circuits  is  relatively  low  as  well  as  cortstant.  On  this  simple 
basis  a  working  theory  of  synchroiKJus  motors  has  been 
developed  by  various  students  of  these  machines.  It  is,  how- 
ever, admitted  to  be  applicable  to  a  first  approximation  only, 
although  the  actual  error  or  deviation  between  the  results 
of  the  theory  and  the  results  of  actual  observation  are  but 
imperfectly  understood.  It  is  probable,  however,  that  such 
formulas,  which  are  not  too  difficult  for  the  use  of  the  operating 
engineer,  apply  with  a  sufficient  degree  of  accuracy  for  most 
practical  purposes. 

In  the  article  appearing  on  page  762  of  this  number,  Prof. 
A.  S.  Lai>gdorf  develops  the  theory  of  synchronous-motor  exci- 
tation characteristics  one  stage  further  than  the  above — namely, 
by  taking  into  account  an  arinature-rcaction  m.  m.  f.,  separate 
and  apart  from  the  reactance  of  the  armature.  This  ^s  one 
stage  nearer  to  the  facts  of  the  case.  The  formulas  derived 
arc  not  much  harder  to  handle  than  those  of  the  simpler  syn- 
chronous reactance  theory.  What  would  Ix;  of  great  interest 
in  this  connection  is  a  series  of  careful  observations  on  the 
behavior  of  one  or  more  synchronous  motors  under  definitely 
varied  excitation  and  load,  to  ascertain  how  much  nearer  to 
the  mark  the  new  theory  may  come  than  the  old  theory.  There 
seems  to  be  roam  for  a  careful  set  of  comparative  rcasearches 
on  a  basis  of  motors,  undertaken  with  the  object  of  determin- 
ing how  nearly  our  various  existing  synchronous-motor  theories 
apply.  It  is  important,  however,  that  those  who  conduct  and 
sum  up  these  researches  should  not  allow  themselves  to  he 
inducnccd  by  preconceived  notions  in  favor  of  any  particular 
theory. 
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Convention  of  the  American  Street  &  Inter- 
urban   Railway   Association. 


The  annual  convention  of  the  American  Street  &  Intcr- 
urban  Railway  Association  and  its  affiliated  bodies,  consisting 
of  the  Accountants',  Engineering  and  Claim  Agents'  Associa- 
tions, was  held  in  Atlantic  City,  N.  J.,  Oct.  14  to  j8,  1907.  The 
meetings  of  the  parent  body  were  held  on  the  Steel  Pier  on 
Oct.  16,  17  and  18,  while  the  sessions  of  the  Engineering  Asso- 
ciation were  also  held  on  the  Steel  Pier  on  Oct.  14,  15  and  16. 
The  meetings  of  the  Claim  Agents'  Association  were  held  in 
the  St.  Charles  Hotel,  Oct.  14,  15  and  16,  and  the  Accountants' 
Association  met  in  the  Chalfonte  Hotel  on  Oct.  15,  16  and  17. 
Monday's  session. 

The  opening  session  of  the  Engineering  Association  began  at 
2 :40,  Monday  afternoon,  with  the  president,  Mr.  H.  H.  Adams, 
in  the  chair.  Immediately  after  the  session  opened,  Mr.  John  I. 
Beggs,  president  of  the  parent  association,  made  an  address  in 
which  he  dwelt  at  length  on  the  importance  of  the  work  under- 
taken by  the  Engineering  Association.  He  pointed  out  that  the 
engineers  are  the  right  hands  of  the  e.xecutive  heads  of  the 
railway  companies  upon  whom  rests  the  success  of  the  admin- 
istration of  the  properties.  The  standardization  of  the  various 
methods  of  operation  means,  he  said,  the  saving  of  dollars  and 
cents.  His  motto  was  not  the  best  possible  service,  but  the  best 
service  practicable  under  the  conditions  of  operation.  Mr. 
Beggs  commented  on  the  harmony  existing  between  the  affiliated 
association  and  the  parent  organization,  which  condition,  he 
said,  was  conducive  to  effective  work. 

Following  Mr.  Beggs'  address,  Mr.  C.  L.  S.  Tingley,  presi- 
dent of  the  Accountants'  Association,  delivered  a  few  words  of 
greeting.  He  was  followed  by  Mr.  E.  W.  Olds,  past  president 
of  the  affiliated  association.  President  Adams  then  read 
his  address.  In  it,  he  called  attention  to  the  advantages 
of  committee  work,  and  said  that  the  work  of  the 
standardization  committee  demonstrated  the  necessity  of  going 
further  into  such  work,  so  that  the  various  parts  of  railway 
equipment  might  be  treated  separately.  He  recommended  that 
committees  be  appointed  to  cover  the  subjects  of  wheels,  axles, 
brake-shoes  and  heads,  motors  and  various  other  important 
items  so  that  the  best  results  be  obtained.  Commenting  on  the 
work  of  the  standardization  committee  he  said  that  its  work 
represented  not  only  the  views  of  the  operating  men,  but  those 
of  the  manufacturer  as  well.  The  committee  met  with  a  cordial 
response  from  motor  designers  in  its  work  toward  uniform 
practice  in  gearing  for  motors,  and  in  motor  design.  The 
recommendations  of  the  committee,  he  said,  cover  the  best 
practice,  and  the  importance  of  their  adoption,  from  a  com- 
mercial standpoint  alone,  is  very  great.  In  the  name  of  the 
association  he  thanked  the  committee  for  its  work. 

The  reports  of  the  executive  committee,  treasurer  and  sec- 
retary were  then  read  and  adopted.  The  committee  on  control 
apparatus  in  lieu  of  a  report  had  Mr.  F.  E.  Case,  of  the  Gen- 
eral Electric  Company,  give  what  data  his  company  had  upon 
the  litest  developments  in  control  apparatus  for  railway  equip- 
ments. A  number  of  changes  made  in  controllers  were  noted, 
with  the  reasons  therefor.  The  paper  went  into  the  subjects  of 
changes  to  meet  the  requirements  of  higher  voltages. 

Speaking  on  the  subject,  Mr.  J.  W.  Corning  made  some  re- 
marks with  reference  to  the  adjustment  of  the  steps  on  the 
accelerating  rheostat.  One  of  the  officials  of  the  Boston  Ele- 
vated Railway  Company  reported  cases  of  uneven  acceleration 
on  a  number  of  cars.  Recording  ammeters  were  applied  and  in 
some  instances  it  was  found  that  the  setting  of  the  resistance 
connections  was  very  bad.  For  instance,  it  was  found  that  on 
the  last  step  in  parallel,  just  before  going  into  full  multiple, 
there  was  a  peak  of  about  325  amperes  in  accelerating  on  a 
grade  of  about  5  per  cent.  The  average  current  in  multiple 
on  the  controller  in  question  was  much  larger  than  the  average 
lurrent  in  series  per  motor.  By  a  readjustment  of  the  re- 
•^istances  the  peak  was  brought  down  to  about  190  amperes. 
Much   trouble  was  also  experienced  with   flashing  of  motors, 


blowing  of  fuses  and  short  circuits  in  the  controller;  but  since 
the  readjustment  of  the  resistances  these  troubles  disappeared. 

Mr.  W.  Roberts  stated  that  in  his  opinion  the  secret  of  suc- 
cessful operation  lies  in  the  thoroughness  of  the  inspection  of 
the  equipment,  both  night  and  day. 

Mr.  N.  W.  Storer,  speaking  for  the  Westinghouse  Electric  & 
-Manufacturing  Company,  said  that  his  company  still  has  the 
electro-pneumatic  type  of  multiple-unit  control,  and  is  using 
the  same  contactors  for  both  alternating  and  direct  currenL 
For  direct-current  work  his  company  employs  a  battery  for  the 
valve  magnets,  and  the  same  battery  and  valve  magnet  apply 
for  alternating  current,  the  only  difference  between  the  con- 
tactors being  in  the  blow-out,  which  is  modified  slightly  for 
alternating  currents.  The  heavy  pressure  on  the  contactors, 
combined' with  an  effective  blow-out,  makes  a  good  operating 
switch.  The  Westinghouse  Company,  Mr.  Storer  said,  believes 
in  a  multiple  unit  equipment  not  only  for  heavy  work,  but  for 
street  car  service  as  well. 

Mr.  L.  I.  Smith  then  presented  the  report  of  the  committee 
on  maintenance  and  inspection  of  electrical  equipment.  The 
paper  gives  the  result  of  a  canvass  of  electric  railway  com- 
panies, to  whom  questions  on  the  subject  of  the  committee's 
work  were  sent.  The  committee  discusses  in  detail  many  of 
the  replies  received,  which  together  cover  a  wide  range  of  sub- 
jects, and  in  some  cases  definite  conclusions  are  based  upon  the 
information  received. 

Tuesday's  sessions. 

The  whole  of  the  meeting  on  Tuesday  morning  was  devoted 
to  the  report  of  the  committee  on  way  matters.  F.  G. 
Simmons,  the  chairman  of  the  committee,  stated  that  the  report 
includes  the  results  of  investigations  which  are  embodied  in 
reports  of  the  various  sub-committees.  One  report  was  pre- 
sented in  the  form  of  a  paper  by  L.  Wilson  on  the  care 
of  electric  railway  tracks.  This  paper  dealt  with  interurban 
tracks,  city  tracks,  oil  sprinkUng  and  snow  removal.  The  dis- 
cussion was  opened  by  E.  O.  Ackerman,  who  remarked 
that  the  maintenance  bill  after  the  track  has  been  laid  depends 
very  largely  upon  the  original  construction.  He  expressed  the 
opinion  that  the  most  effective  work  is  done  a;  the  lowest  cost 
when  use  is  made  of  the  best  laborers  available.  C.  H.  Qark 
stated  that  best  results  are  obtained  when  the  maximum  use  is 
made  of  machinery  in  preparing  and  maintaining  the  roadway. 
Mr.  Simmons  said  he  believes  in  amplif>-ing  the  use  of  ma- 
chinery by  preparing  written  specifications  for  all  persons  con- 
nected with  the  work.  A.  M.  Schreiber  remarked  that  one 
great  disadvantage  in  using  track  machinery  is  that  it  inter- 
feres with  the  traffic.  Boardman  Reed  explained  in  detail 
the  working  of  the  plan  used  in  New  York  City  for  paying 
for  the  removal  of  snow.  For  the  last  few  years  the  snow 
has  been  removed  by  contract,  the  price  paid  being  determined 
by  the  depth  of  snow  as  recorded  by  the  weather  bureau 
The  subject  of  the  proper  tiling  for  drainage  was  discussed 
by  E.  N.  T.  Ryder,  E.  O.  Ackerman,  M.  J.  French,  and 
W.  J.  W.   Griffin. 

The  report  of  the  sub-committee  on  rail  corrugations  was 
presented  by  the  chairman,  F.  G.  Simmons.  This  report  em- 
bodied the  replies  to  a  circular  letter  sent  to  the  various 
members.  Out  of  48  replies  only  13  contained  any  definite 
information  on  the  subject,  and  even  these  were  considerably 
at  variance  with  each  other.  The  chairman  remarked  that  the 
investigation  of  rail  corrugation  should  be  referred  in  the 
future  to  a  committee  dealing  with  all  of  the  details  of  the 
rails.  In  opening  the  discussion,  G.  L.  Wilson  called  atten- 
tion to  the  curious  fact  that  although  the  corrugations'  are 
ascribed  to  defects  in  the  foundation,  yet  almost  all  of  the  cases 
of  corrugated  rails  occur  in  paved  streets.  The  irregularities 
may  be  removed  by  filing  the  rails,  but  their  recurrence  is  not 
prevented.  C.  Voynow  expressed  the  opinion  that  the  corru- 
gations are  caused  by  the  elongation  of  the  upper  surface  of 
the  metal  under  traffic.  It  has  been  noted  that  the  firmer  the 
foundation  of  the  rail  the  more  readily  do  the  corrugations 
occur.  It  has  been  found  that  after  the  rail  has  been  thoroughly 
filed  tlie  corrugation  docs  not  occur  again.     It  is  probable  that 
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the  tiling  causes  the  metal  to  be  knitted  into  a  more  tirm 
consistency.  W.  B.  Reed  stated  that  his  observations  confirm 
the  ..theory  of  Mr.  Voynow.  In  reply  to  a  question  by  E.  W. 
Olds,  Mr.  Voynow  said  that  when  the  corrugations  first  form, 
they  are  perpendicular  to  the  rail.  As  ihey  increase  in  size 
they  become  cone-shaped.  They  change  in  form  regularly  and 
constantly  approach  a  nipple  in  shape,  but  no  creeping  has  been 
observed.  Mr.  Voynow  suggested  that  a  systematic  investiga- 
tion of  the  corrugations  should  be  carried  out  by  the  committee 
on  rails. 

The  report  of  the  sub-committee  on  rails  and  rail  matters 
was  presented  by  Chas.  E.  Clark.  As  a  result  of  its  study 
the  sub-committee  recommended  as  a  standard  for  city  con- 
struction in  paved  streets,  a  7-iii.  T-rail,  known  as  the  Lorain 
section  Xo.  95.400  and  the  Pennsylvania  Steel  Company's  section 
\o.  272.  Mr.  Simmons,  as  chairman  of  the  committee  on 
maintenance  of  ways,  said  that  there  are  probably  from  50  to 
100  types  of  rails  in  use  in  the  various  cities,  and  it  is  desirable, 
if  possible,  to  reduce  the  number  of  types  to  two  or  three.  It 
is  not  the  intention,  however,  to  recommend  the  T-rail  as  the 
best  for  all  service  conditions.  The  report,  which  was  not 
discussed,  was  the  last  item  on  the  Tuesday  morning's  pro- 
gram. 

.•\t  the  session  Tuesday  afternoon  the  most  important  com- 
mittee of  the  Engineering  Association,  the  committee  on 
standardization,  presented  its  report.  So  great  was  the  interest 
in  this  report  that  the  convention  hall  was  crowded.  The 
report  deals  with  axles,  journals  and  journal  fittings,  brake 
shoes  and  their  fittings,  wheel  treads  and  flanges  and  rails. 
The  text  of  the  report  consists  principally  of  references  to  a 
large    number    of  >  accotupanying    drawings. 

In  the  discussion  which  followed  the  reading  of  the  report 
.\'.  W.  Storer.  speaking  for  the  VVestinghouse  interests,  a.sked 
that  that  portion  of  the  report  relating  to  the  overhang  of  the 
gear  hub  on  the  gear  for  small  axles  be  changed  so  as  to  per- 
mit the  placing  of  the  gear  flush  on  the  motor  side  and  making 
the  overhang  on  the  wheel  side  I'A  ins.  The  matter  was  left 
in  abeyance  until  after  the  convention.  E.  W.  Olds  said  that 
it  was  a  matter  of  very  great  importance  for  the  association 
to  adopt  standards,  since  by  this  means  it  would  be  possible 
for  the  operating  companies  to  change  one  motor  for  another 
on  the  same  truck. 

M.  Ayers,  speaking  for  the  Boston  Elevated  Railroads, 
suggested  that  some  changes  be  made  in  the  axle  dimensions 
and  that  keyways  be  omitted,  especially  for  high-speed  work. 
Objection,  however,  was  made  to  any  change  since  the  com- 
mittee felt  that  its  report  covered  the  best  practice  of  the  day, 
and  that  it  would  be  difficult  to  reconcile  a  report  of  this 
character  to  the  practice  of  every  individual  road.  C.  S. 
Sergeant  and  E.  G.  Connette,  of  the  American  Association, 
spoke  of  the  need  of  some  standardization  and  sympathized 
with  the  committee  in  its  difficulty  in  arriving  at  recommenda- 
tions with  respect  to  a  department  where  nothing  before  was 
standard.  Mr.  Evans  spoke  of  the  difficulty  in  getting  motor 
designers,  truck  builders,  wheel  manufacturers  and  axle  makers 
to  agree.  The  recommendations  made  by  the  committee,  he 
said,  very  nearly  coincide  with  the  standards  adopted  by  the 
largest  railway  .systems  of  the  country. 

A.  H.  Weston,  speaking  for  journal-box  manufacturers,  said 
that  he  believed  that  the  association  in  a<l.)pting  the  journal-box 
standard  as  recnnmiendcd  by  the  committee  would  confer  a 
great  benefit  on  the  traction  companies.  One  of  the  most  dis- 
couraging things  to  the  jouriial-lwx  manufacturer  up  to  the 
present  time  has  been  the  great  variety  of  patterns  he  had  to 
carry  to  ,^llpply  traction  companies'  demands. 

The  recmimendalions  regarding  brake  shoes  and  brake-shoe 
heads  met  with  the  approval  of  the  manufacturers,  who  were 
anxious  to  reduce  the  number  of  patterns  necessary  to  carry  in 
stock. 

The  section  of  the  report  dealing  with  standard  sections  of 
tread  and  flange  of  wheel  brought  f>ut  a  long  discussion  in  which 
is  was  shown  that  despite  the  objections  made  in  some  quarters, 
a  wide  trcarl  is  desirable  for  intcrurban  work  and  even  in  city 


work,  the  wide  tread  in  the  latter  case  resulting  in  increasing 
the  wheel  mileage  from  15,000  to  20,000. 

The  report  was  finally  adopted  as  read,  and  presented  to  the 
American  Street  &  Interurban  Railway  Association  for  its 
approval.  The  committee  was  given  a  vote  of  thanks  for  its 
work,  and  in  reply  said  that  it  hoped  its  recommendations  would 
.be  put  into  practical  use. 

The  report  of  the  committee  on  open  versus  closed  ter- 
minals for  car  houses  was  then  read.  The  committee  on 
operating  and  storage  car  house  designs  not  being  able  to 
prepare  anything  for  definite  presentation  to  the  association, 
the  final  order  of  business,  the  Question  Box,  was  then  taken 
up  for  discussion.  The  only  questions  brought  up  for  further 
discussion  concerned  lightning  arresters  and  where  to  place 
them.  The  answers  showed  that  many  companies  placed  the 
lightning  arresters  on  high  spots  and  in  deep  railway  cuts ; 
others  distributed  them  at  least  every  half-mile  on  interurban 
lines :  while  still  others  clustered  them  thickly  around  the 
power  house.  One  company  marked  on  a  map  the  points  where 
lightening  struck  oftenest.  By  this  means  it  was  enabled  to 
know  where  to  put  the  lightning  arresters  to  the  best  ad- 
vantage, with  the  result  that  the  burn-outs  due  to  this  cause 
were   reduced  enormously. 

Wednesday's  sessions. 

The  opening  session  of  the  American  Association  and  joint 
meeting  of  the  affiliated  associations  took  place  in  Casino  Hall 
over  the   entrance   to  the   Steel    Pier  on  Wednesday   morning. 

After  the  usual  addresses  and  committee  reports.  Prof.  H.  H. 
.  Xorris  of  Cornell  University  read  his  paper  on  "The  Techni- 
cally Trained  Man  and  the  Electric  Railway  Profession,"  an 
abstract  of  which  appears  elsewhere  in  this  issue.  This  paper 
was  followed  by  one  written  by  Ralph  Sweetland  on  "The 
National  Fire  Protection  Association."  "The  Influence  of  ilu- 
Design  of  Railw-ay  Structures  on  Economy  of  Operation,"  by 
H.  T.  Campion  and  William  McClcUan  was  the  title  of  the 
final  paper  of  the  morning  session. 

At  the  Wednesday  afternoon  session,  the  following  papers 
were  read  before  the  Engineering  .\ssociations :  ".-^  Year's 
Experience  with  Gas  Engines,"  by  Paul  Windsor,  an  abstract 
of  which  will  appear  next  week;  "Some  Practical  Points  in 
Steam  Turbine  Construction,  with  Particular  Reference  to  tlie 
Parsons  Type."  by  St.  John  Chilton;  "Operjution  of  Curtis 
Turbines  in  Railway  Service."  by  .\.  H.  Kruesi.  and  "Recent 
Developments  in  Steam  Turbine  Power  Station  Work."  by  J. 
R.  Bibbins.     .Abstracts  of  these  three  papers  follow. 

The  paper  by  Mr.  Chilton  described  certain  improve- 
ments that  have  been  introduced  in  the  Parsons  type  of  turbine 
as  built  by  the  .Mlis-Chalmers  Company.  He  stated  that  in 
reaction  turbines  small  clearances  between  stationary  and  rotat- 
ing blades,  in  line  with  the  flow  of  steam,  are  unnecessary.  In 
practice  the  clearance  is  never  less  than  %  in.  between  the 
smallest  blades,  and  it  is  often  as  much  as  .^  in.  between  the 
largest  blades.  Thus  ample  room  is  allowed  for  difference  in 
expansion  of  the  rotor  and  the  cylinder.  It  is  essential,  how- 
ever, to  minimize  the  leaking  of  steam  past  the  ends  of  the 
blades,  where  it  does  no  work.  The  necessity  for  small  radial 
dearance  has  demonstrated  the  ailvisability  of  protecting  the 
tips  of  the  blades  to  prevent  them  from  being  knocked  out 
through  accidental  contact  with  the  cylinder  or  the  rotor.  A 
method  that  experience  has  proved  both  practical  and  effective 
is  one  in  which  the  blades  arc  '■ut  from  drawn  stock,  and  each 
blade  is  formed  by  speci>-U  machine  tools  so  thai  at  its  root  it 
is  of  angular  dovetail  shape,  while  at  its  tip  there  is  a  projection. 
To  bold  the  roots  of  the  blades  firmly  there  is  provided  a  foun- 
dation ring  which  is  first  formed  to  a  circle  of  the  proper 
diameter,  and  then  slots  arc  cut  in  it  by  a  special  milling  ma- 
chine, and  these,  accurately  spaced  and  inclined  to  give  the 
required  pitch  and  angle  to  the  blades,  are  of  dovetail  sha|)e 
to  receive  the  roots  of  the  blades.  The  lips  of  the  blades  are 
substantially  bound  together  and  protected  by  means  of  a  chan 
nel-shaped  shroud-ring,  in  which  are  holes  punched  to  receive 
the  pr..i,■^li,.M^  ..M   lb.-  ii|)s   ,,f   ibr  blatl.-v       I  br  bl.ulini.   i<  m.-id,- 


1 


ELECTRICAL      WORLD 


Vol.  L,  No.  i6. 


up  in  half-rings,  built  by  machine  and  not  by  hand.  With  this 
construction  any  blading  trouble  would  be  localized  and  dam- 
aged rings  can  be  removed  and  the  turbine  can  continue  in 
operation  until  such  rings  can  be  replaced  conveniently.  Mr. 
Chilton  stated  that  the  improvements  effected  by  this  construc- 
tion may  be  summed  up  as  follows :  i,  firm  attachment  of 
blades ;  2,  ample  stiffening  of  blades  of  all  lengths  against  effects 
of  vibration ;  3,  accurate  spacing  and  accurate  angles  of  blades ; 
4,  protection  of  blade-tips,  so  that  accidental  contact  will  not 
rip  out  blades;  5,  smaller  clearance,  resulting  in  diminished 
steam-leakage  and,  hence,  increased  economy;  6,  improved  baf- 
fling against  steam-leakage  by  reason  of  the  shape  of  the  shroud- 
ring;  7,  protection  against  a  possibly  defective  blade  coming  out 
and  destroying  other  blades;  8,  accurate  machine  work,  as 
against  uncertain  hand  work;  9,  the  facility  for  thorough  in- 
spection of  workmanship;  10,  the  localizing  of  any  possible 
trouble  and  the  convenience  of  making  quick  repairs. 

A  paper  by  August  H.  Kruesi  outlined  the  results  obtained 
with  Curtis  steam  turbines  in  actual  railway  service.  A  9000- 
kw  turbo-generator  used  by  the  Commonwealth  Electric  Com- 
pany, Chicago,  111.,  consumes  13  lbs.  of  steam  per  kw-hour.  A 
Sooo-kw  unit  installed  in  the  power  station  of  the  Edison  Illu- 
minating Company,  of  Boston,  consumes  14  lbs.  of  steam  per 
kw-hour.  A  2000-kw  unit  in  the  Westville  power  house  of  the 
West  Jersey  &  Seashore  Railroad  Company  consumes  16.2  lbs. 
of  steam  per  kw-hour  at  full  load.  The  tests  on  the  above 
machines  showed  that  the  total  steam  used  per  hour  varies 
regularly  with  the  load  from  a  certain  value  at  no  load.  In 
the  Boston  Edison  unit  the  value  at  no  load  was  12.5  per  cent 
of  the  total  amount  at  full  load.  The  additional  quantity  of 
steam  per  kw  over  and  above  the  fixed  amount  at  no  load  was 
12.1  lbs.  per  hour.  In  a  theoretically  perfect  engine  driving  a 
generator  at  unity  efficiency  the  increase  in  consumption  would 
be  9.27  lbs.  per  kw-hour.  Thus  the  added  amount  of  steam 
was  used  in  the  turbine  at  an  efliciency  of  76.4  per  cent. 

Probably  the  greatest  single  improvement  which  has  been 
effected  in  the  Curtis  turbines  relates  to  the  governors.  All  of 
the  turbines  for  large  25-cycle  generators  arc  now  equipped 
with  hydraulically  operated  valves  controlled  by  balanced  pilot 
valves  connected  to  the  governor  and  taking  oil  from  the  step- 
bearing  pumping  system.  These  governors  have  proved  reliable, 
permanent  in  adjustment,  sensitive  and  responsive  to  abrupt 
changes  in  load  and  they  require  very  little  attention  in  opera- 
tion. They  are  ordinarily  set  for  a  2  per  cent  change  in  speed 
from  no-load  to  full-load,  which  degree  of  regulation  is  suffi- 
ciently large  to  afford  stable  operation  of  generators  in  parallel. 

The  step  bearings  of  the  machines  are  now  lubricated  with  oil 
instead  of  water  which  was  formerly  employed.  The  change  to 
oil  involves  the  use  of  an  additional  shaft  packing  where  the 
turbine  shaft  passes  through  the  base,  but  as  this  packing  has 
only  to  seal  against  the  atmosphere  its  duty  is  relatively  light 
and  its  operation  simple.  The  upper  bearings  of  these  machines 
are  now  being  lubricated  under  pressure  from  the  step  oiling 
system,  thus  dispensing  with  tanks  and  sight-feed  glasses.  The 
pressure  lubrication  enables  the  bearings  to  be  supplied  with  any 
quantity  of  oil  desired.  It  is  found  that  a  flooded  condition  of 
lubrication  in  the  guide  bearings  gives  the  best  operation  of  the 
machines  as  regards  freedom  from  vibration.  The  oil  is  fil- 
tered continuously. 

A  paper  outlining  recent  developments  in  steam-turbine 
generating  stations,  with  special  reference  to  ihe  Spy  Run  sta- 
tion of  the  Fort  Wayne  &  Wabash  yalley  Traction  Company, 
was  presented  by  Mr.  J.  R.  Bibbins.  It  was  shown  that  a 
Westinghouse-Parsons  turbo-generator  of  large  size  requires 
only  1/20  sq.  ft.  of  floor  area  per  generator  horse-power, 
which  is  less  than  H  of  that  required  by  a  horizontal  Corliss, 
and  less  than  VS  of  that  occupied  by  a  vertical  Corliss.  In  a 
few  very  large  stations  (above  10,000  kw)  the  investment  cost 
has  been  somewhat  less  than  $100  per  kw.  In  the  Spy  Run 
8500-kw  station  the  total  cost  was  $66.25  per  kw  of  total 
generating  rating.    This  cost  was  distributed  as  follows :  Build- 


ing $10.97;  generating  plant,  complete,  $30.55;  boiler  plant, 
$13.92;  condenser  plant,  $3.98;  coal-handling  plant,  $0.94;  erec- 
tion superintendence,  engineering  and  miscellaneous,  $5.94. 
It  is  interesting  to  note  that  a  positive  pressure  fan  has  been 
installed  to  insure  ventilation  of  the  generators.  This  system 
of  ventilation  has  the  advantage  of  maintaining  low  generator 
temperature  throughotJt  the  whole  year.  Moreover,  a  large 
excess  of  air  can  be  supplied  to  any  of  the  units  that  may  for 
any  reason  be  overloaded  abnormally.  Thus  the  fan  blast  in 
a  generator  auxiliary  allows  greater  overload  to  be  carried 
without  damage. 


An  Electric  Light  Celebration. 

A  memorable  banquet  was  given  at  Delmonico's,  New  York 
City,  on  Oct.  12,  by  Charles  R.  Huntley,  of  Buffalo,  gast 
president  of  the  National  Electric  Light  Association,  to  his. 
former  associates  in  the  electrical  industrj-.  It  was  his  fiftieth 
birthday,  and  the  generous  and  felicitous  idea  had  occurred  to 
him  on  his  recent  return  from  Europe  to  celebrate  it  in  this 
manner.  There  were  44  guests  present  out  of  the  47  invited, 
and  the  regrets _of  the  absentees  were  poignant  An  epitome  in 
itself  of  25  years  of  electrical  history,  the  gathering  was  also 
delightful. as  a  reunion  of  old  friends,  many  of  whom  had  not 
seen  each  other  in  years ;  and  the  rapidity  of  change  and  of 
events  was  shwvn  by  the  fact  that  C.  W.  Price  was  the 
only  man  present  who  attended  the  preliminary  gathering  to 
organize  the  body  in  Chicago  in  1885.  Mr.  Huntley  gave  a 
place  ne.xt  to  himself,  it  should  be  noted,  to  the  veteran  master 
of  transportation,  C.  O.  Baker,  who,  by  coincidence,  cele- 
brated his  own  fiftieth  birthday  on  the  twelfth. 

The  dinner  was  given  in  the  famous  red  room,  scene  of  many 
notable  festivities,  and  the  guests  assembled  at  a  huge  round 
table  banked  profusely  in  ferns  and  flowers,  in  the  center  of 
which  sparkled  all  the  evening  a  multi-colored  electric  fountain. 
The  sorbet  was  served  in  little  mugs  with  appropriate  inscrip- 
tions and  the  ice  cream  was  served  in  dainty  satin  boxes  con- 
taining a  little  primary  battery,  each  capped  with  an  incan- 
descent lamp  in  full  glow. 

By  request  of  the  host,  T.  C.  Martin  officiated  as  toast- 
master.  Most  admirable  spe^hes  were  made  in  the  following 
order  by  Samuel  Insull,  W.  J.  Clark,  Edward  Weston, 
Nikola  Tesla,  John  J.  Carty,  Wm.  Stanley,  H.  G.  Stott,  C.  L 
Edgar,  G.  F.  Porter,  John  A.  Seely  and  Alex.  Patterson — men 
and  names  in  themselves  suggesting  the  living  story  of  the  arts 
with  which  they  have  been  associated.  It  may  be  noted  that 
there  were  four  past  presidents  of  the  National  Electric  Light 
Association  present,  viz.,  Huntley,  Insull,  Edgar  and  Arthur 
Williams.  Mr.  Stott,  who  spoke  as  president  of  the  American 
Institute  of  Electrical  Engineers,  began  his  professional  career 
in  this  country  in  Mr.  Huntley's  employ,  laying  the  underground 
system  of  Buffalo  and  inaugurating  "Niagara  power"  there. 
Every  speaker  was  full  of  reminiscences  and  data  of  a  most 
interesting  character,  and  every  health  was  a  literal  "sala- 
mander." 

In  addition  to  those  already  named,  were  the  following  well- 
known  "old  timers":  W.  M.  Habirshaw,  H.  L.  Shippy,  Morris 
M.  Mead,  Alex.  Henderson,  George  Jackson,  J.  R.  Lovejoy, 
George  Urban,  W.  C.  Warren,  De  Lancy  Rankine.  .\mbrose 
Butler,  Henry  Stanley,  James  Kempster,  Ed.  Peck.  E.  E.  Bart- 
lett,  A.  J.  de  Camp,  H.  H.  Harrison,  E.  S.  Keefer.  F.  A  C. 
Pcrrine,  R.  B.  Corey,  P.  C.  Ackernian,  C.  D.  Shain.  Mr. 
Huntley  was  accompanied  by  his  two  sons,  both  in  the  indus- 
try, and  Mr.  Urban  by  his  son,  also  engaged  in  work  at 
Buffalo. 

During  the  evening  a  flash-light  photograph  was  taken  of 
the  assemblage,  and  a  copy  was  presented  later  by  the  thought- 
ful host  to  every  one  of  his  guests.  The  dinner  closed  with  a 
llnal  rousing  health  to  "Charlie"  Huntley,  and  the  singing  of 
".Vuld  Lang  Syne,"  but  even  then  the  party  did  not  break  up 
andi  the  jubilee  was  still  in  full  swing  when  Sunday  morning 
drowned  serenclv. 
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October  A.   I.    E.    E.   Meeting. 

The  October  meeting  of  the  American  Institute  of  Electrical 
Engineers  was  held  on  Friday,  the  nth,  in  the  auditorium  of 
the  Engineering  Societies'  Building,  President  H.  G.  Stott  be- 
ing in  the  chair.  The  meeting  was  devoted  to  the  discussion 
of  the  grounded  neutral,  with  and  without  series  resistance,  in 
high-tension  systems,  a  paper  on  this  subject  being  presented 
by  Mr.  P.  M.  Lincoln.  Experience  papers  on  the  same  subject 
were  read  by  Mr.  F.  G.  Clark  and  Mr.  George  I.  Rhodes. 
Abstracts  of  the  above  papers  are  given  elsewhere  in  this  issue. 

President  Stott  stated  that  of  the  5100  members  of  the  Insti- 
tute, 4600  reside  in  this  country,  and  22  per  cent  of  the  latter 
live  within  one  hour's  travel  of  Xew  York  City.  To  meet  the 
needs  of  the  members  who  cannot  conveniently  attend  the  New 
York  section,  17  University  branches  and  20  local  sections  have 
been  organized.  It  is  the  intention  to  broaden  the  scope  of  the 
Institute  work  so  as  to  include  not  only  electrical  engineering 
but  also  the  "allied  arts  and  sciences"  as  mentioned  in  the 
constitution.  The  old  high-tension  transmission  committee  has 
been  made  a  sub-committee  of  the  papers  committee,  and  a 
new  sub-committee  on  railways  has  been  formed.  Moreover, 
a  committee  on  education  has  been  authorized,  and  a  special 
meeting  will  be  devoted  to  educational  subjects.  .  President 
Stott  suggested  the  appointment  of  a  reception  committee  in 
each  large  city  for  assisting  visiting  foreign  engineers.  The 
annual  banquet  will  probably  be  held  in  January,  at  which 
time  several  distinguished  guests  will  deliver  addresses. 


Buying  and   Selling    Illumination. 

A  paper  with  the  above  title  was  presented  before  the  recent 
meeting  of  the  Empire  State  Gas  and  Electric  Association  by 
Mr.  Elliott,  of  which  an  abstract  follows. 

After  a  preliminary  general  consideration  of  the  subject,  the 
question  of  what  measurements  should  be  used  as  a  basis  for 
the  payment  of  street  illumination,  was  discussed.  With  refer- 
ence to  the  intensity  of  illumination,  four  different  measure- 
ments were  detailed  as  determining  factors  in  the  general  re- 
sult: I.  Maximum  illumination;  2.  minimum  illumination;  3. 
average  illumination ;  4.  illumination  at  a  given  distance  from 
the  lamp. 

Which  one  or  more  of  these  measurements  should  be  used? 
Maximum  illumination  was  dismissed  with  little  argument. 
Beyond  a  certain  intensity,  which  is  reached  with  all  ordinary 
light-sources  at  the  present  time,  a  high  maximum  illumination 
is  a  defect,  rather  than  an  advantage,  and  if  any  use  is  made  of 
it,  therefore,  it  should  be  rather  to  limit  it  to  a  certain  intensity. 

Maximum  illumination  has  many  points  of  advantage.  If  a 
certain  minimum  illumination  were  specified,  motives  of  econ- 
omy would  induce  efforts  to  reduce  the  maximum  to  the  lowest 
possible  degree,  with  a  result  that  a  more  nearly  uniform  inten- 
sity of  illumination  would  be  obtained ;  and  this  is  the  one  most 
desirable  improvement  to  be  sought  for  over  the  methods  that 
now  prevail  in  street  lighting.  There  arc  a  considerable  num- 
ber of  cases,  however,  in  which  the  minimum  is  so  low  as  to 
render  its  measurement  too  inexact  for  practical  purposes. 

This  brings  out  the  fact  that  street  lighting  may  be  divided 
in  two  quite  distinct  classes:  First,  street  illumination,  in  which 
every  part  of  the  street  is  sufficiently  illuminated  to  make  it 
plainly  visible;  and,  second,  what  may  be  termed  beacon  light- 
ing, in  which  no  attempt  is  made  at  general  illumination  of  the 
entire  street,  but  merely  to  use  a  sufficient  number  of  light- 
sources  to  indicate  the  direction  and  location  of  the  street.  The 
name  is  suggested  by  the  similarity  of  this  kind  of  lighting  to 
the  use  of  lighthouses  in  harbors  and  waterways.  Beacon 
lighting  forms  by  no  means  an  inconsiderable  part  of  street 
lighting.  In  fact,  it  is  not  improbable  that  the  total  number  of 
miles  of  streets  lighted  in  this  manner  is  larger  than  the  mile- 
age of  illuminated  streets.  This  cannot  generally  be  set  down 
as  a  fault.    There  are  a  great  many  cases  in  which  this  kind  of 


street  lighting  serves  the  purpose  sutficienlly  well,  and  in  which 
the  use  of  a  large  enough  quantity  of  light  to  illuminate  the 
entire  length  of  the  street  would  be  unjustifiable  expense.  If 
minimum  illumination  is  to  be  taken  as  a  standard,  upon  which 
to  base  street  lighting  contracts,  it  is  evident  that  it  can  only 
be  applied  to  those  streets  which  may  be  classed  as  "illumi- 
nated," leaving  beacon-lighted  streets  to  be  provided  for  on 
some  other  basis. 

Average  illumination  is  evidently  subject  to  the  same  limita- 
tions as  minimum  illumination,  i.  c,  it  would  be  practcally  un- 
suitable for  beacon-lighted  streets. 

Illumination  at  a  given  distance  from  the  base  of  the  light- 
source  offers  a  way  out  of  the  difficulties  presented  by  minimum 
illumination,  and  is  the  method  recommended  by  the  committee 
of  the  National  Electric  Light  Association,  which  had  the 
matter  under  advisement  last  year.  This  method  amounts  prac- 
tically to  the  use  of  the  intensity  of  the  light  given  out  by  the 
source  at  a  certain  angle.  This  is  theoretically  objection- 
able, as  putting  a  premium  on  freak  illumination,  i.  e.,  illumi- 
ation  which  has  its  brilliancy  concentrated  in  one  given  spot. 
Practically,  however,  this  objection  is  of  little  force,  since  there 
are  no  available  means  of  abnormally  concentrating  the  light 
at  an  angle  beyond  45  deg.  The  actual  working  of  such  a 
standard  would,  therefore,  be  to  secure  a  minimum  illumination 
at  a  stated  distance  from  the  lamps,  and  a  higher  degree  of 
illumination  between  that  point  and  the  base  of  the  lamp.  The 
height  of  the  lamp  must,  of  course,  in  such  a  case  be  specified. 

In  the  case  of  street  illumination,  as  distinguished  from  bea- 
con lighting,  there  seems  to  be  no  practical  objections  to  the 
use  of  minimum  illumination  as  a  basis.  This  method,  carried 
out  in  its  fullest  sense,  leaves  the  whole  question  of  light- 
sources,  height,  distance  apart  and  accessories  used  wholly 
within  the  choice  of  the  seller. 

The  result  of  making  this  the  basis  of  a  contract  would  in- 
variably be  the  use  of  light-sources  01  small  candle-power,  ex- 
cept possibly  in  the  rare  cases  in  which  a  very  high  minimum 
was  specified  for  the  purpose  of  producing  spectacular  effects. 
In  this  case  arc  lamps  would  probably  hold  their  own,  but  in 
most  other  cases  would  be  hopelessly  outclassed  by  incandescent 
electric  or  gas  lamps. 

The  electric  lighting  interests  have  frankly  admitted  their 
opposition  to  such  a  method  of  measuring  street  illumination, 
for  the  reason  that  it  would  give  the  advantage  to  the  light ; 
but  this  is  only  one  side  of  the  story.  If  better  street  illumina- 
tion can  be  produced  at  less  cost  with  gas  than  electricity,  the 
public,  i.  e.,  the  buyer,  will  naturally  demand  gas  lighting. 
What  the  public  wants  is  the  best  ilhimination  for  the  money 
expended,  and  is  quite  unconcerned  whether  this  is  produced 
by  gas  or  electricity  with  arcs,  incandescents,  or  what  not.  It 
may  be  stated  as  a  safe  prophesy  that  what  the  people  want 
they  will  in  the  end  have.  Ignorance  or  artificial  conditions 
may  for  a  time  restrain  the  march  of  progress,  but  the  fittest 
will  always  survive  and  come  to  the  front. 

In  the  case  of  beacon  lighted  streets,  the  only  possible 
method  of  basing  it  upon  the  ineasurcment  of  illumination,  is 
by  the  illumination  produced  at  a  given  distance  from  the  base 
of  the  lamp  placed  at  a  given  height.  As  previously  stated, 
this  amounts  practically  to  specifying  a  lamp  having  a  certain 
distribution  of  its  rays,  and  it  would  be  simpler  and  more  satis- 
factory to  make  such  a  specification  at  once. 

The  payment  for  street  illumination  on  the  basis  of  the 
illumination  produced  offers  advantages  to  both  buyer  and 
seller.  The  buyer  pays  for  the  actual  goods  delivered,  it  puts 
a  premium  upon  progress  and  improvement,  of  which  the  pro- 
ducer will  reap  the  first  advantage.  Thus,  if  a  more  efficient 
form  of  lamp  is  developed  by  which  the  stated  illumination 
can  be  produced  at  less  cost,  it  is  obvious  that  the  producer 
will  be  the  gainer,  at  least  for  a  greater  or  less  length  of  time. 

A  reform,  therefore,  which  works  to  the  advantage  of  all 
parties,  and  to  the  disadvantage  of  none,  is  worthy  of  at  least 
a  most  careful  and  serious  consideration.  That  there  is  ample 
need  of  reform  in  the  general  practice  of  street  lighting,  both 
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professional  and  laymen  must  agree,  and  there  is  no  surer 
means  of  inaugurating  such  a  reform  than  to  make  better  prac- 
tices profitable  lo  all  concerned. 


Direct-Current  Motor-Control  Systems. 

A  patent  ivsucd  lo  Mr.  VV.  J.  Richards  on  Sept.  24,  contain- 
ing 54  claims,  relates  to  a  modification  of  the  control  system 
for  mill  and  hoisting  motors  described  on  page  610  of  our  issue 
for  Sept.  zK    As  noted  in  l'"ig.  i    tin-  field  windings  of  the  motor 
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and  the  generator  are  in  parallel  with  each  other  and  in  series 
with  the  armatures  of  these  machines.  The  relative  values  of 
the  currents  in  the  field  windings  of  the  two  machines  are 
adjustable  inversely  by  the  movement  of  a  single  rheostat  arm. 
A  second  patent  issued  on  the  same  date  to  the  same  inventor 
deals  with  a  system  for  controlling  a  single  motor  from  a  num 
ber  of  different   positions.     The  controller,   which   is   diagram- 
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matically  illustrated  in  Fig.  2,  is  so  arranged  that  if  different 
operators  conflict  in  simultaneously  attempting  to  tnove  the  con- 
troller, the  one  desiring  to  decrease  the  speed  of  the  motor  or 
to  operate  at  the  smallest  speed  will  prevail.  In  case  two  or 
more  of  the  operating  handles  are  simultaneously  moved  dis- 
similarly, the  controller  arm  will  move  to  the  point  determined 
by  that  handle  which  is  moved  farthest  to  the  left,  the  move- 
ment of  the  other  handle  or  handles  merely  putting  under  ten- 
sion the  spring  or  springs  associated  thcrcnvith. 


Electrical  Development  in    Asia    Minor. 

U.  S.  Consul-Gencral  G.  H.  Ravndal  furnishes  some  inter- 
esting details  as  to  trolley  development  at  Beirut,  Asiatic 
Turkey,  and  Consul  W.  C.  Myelssen  also  states  that  a  trolley 
system  is  to  be  built  from  Bagdad  to  a  suburb,  El  .\zamieh, 
distant  about  three  miles.  In  both  instances,  it  is  urged  that 
.\nierican  manufacturers  should  pay  closer  attention  to  this 
field.  Mr.  Ravndal  says:  Some  of  the  streets  of  Beirut 
are  being  widened  and  buildings  torn  down  to  give  room  for 
this  modern  improvement.  In  the  old  town  a  passage  is  being 
cut  through  an  almost  solid  mass  of  square,  flat-roofed  stone 
houses  erected  more  than  a  century  ago.  Of  all  the  cities 
of  the  Ottoman  Empire,  Damascus  was  the  first  to  employ 
electricity.     Beirut  is  now   following  in  the  wake. 

The  concession  for  Beirut,  which  holds  good  .for  99  years, 
was  granted  by  the  Sultan's  Government  to  an  Ottoman 
corporation,  which  in  turn  leased  its  charter  to  a  Belgian 
company.     The  diroctor-general   informs  me  that   the  company 


is  spending  some  $500,000  for  rails,  rolling  stock,  machinery, 
cables,  buildings,  tools,  etc.,  and  that  a  large  portion  of  the 
material  needed  has  been  ordered  in  Belgium,  some  minor  bills 
being  filled  in  Germany  and  France.  For  the  generation  of 
electricity  the  company  has  decided  to  use  coal. 

Electric  light  will  speedily  be  introduced  in  Beirut  by  the 
owners  of  the  present  gas  plant,  .■\merican  trade  in  new 
markets  would  be  greatly  encouraged  and  promoted  by  Amer- 
ican investments  of  capital  for  the  development  of  natural 
resources  which  lie  dormant  and  in  public  works.  Our  capital 
seems  too  timid  and  too  suspicious  of  foreign  conditions. 


Underground     vs.      Overhead     Distribution. 

In  a  paper  presented  before  the  recent  meeting  of  the  Empire 
State  Gas  &  Electric  Association,  Mr.  W.  \V.  Cole  consid- 
ered the  subject  of  the  agitation  for  the  substitution  of  under- 
ground  for  overhead  distribution   from  central  stations. 

There  is  undoubtedly,  he  said,  an  increasing  desire  to  sub- 
stitute underground  lines  for  overhead,  and  generally  where  this 
is  done  the  company  has  been  granted  a  more  liberal  fran- 
chise, especially  in  cities  of  the  third  class,  on  account  of  the 
small  income  per  hundred  feet  of  conduit,  and  the  city  has 
granted  an  increased  price  per  lamp  and  the  company  has  had 
to  maintain  higher  prices  on  the  sale  of  current.  The  con- 
clusion I  have  come  to  after  considerable  correspondence  and 
investigation  is  that  the  cost  of  installation  of  an  underground 
system,  including  conduit,  manholes  and  cable,  is  about  four 
times  the  cost  of  overhead  construction.  Overhead  services 
can  be  run  to  consumers  free,  while  an  underground  service 
will  cost  from  $1.20  to  $1.50  per  foot,  in  proportion  to  the 
capacity  and  conditions.  In  one  city  in  the  state  the  charge  for 
underground  service  is  at  the  rate  of  $1  per  foot  from  the  curb 
to  the  inside  wall  of  the  customer's  premises,  and  10  cents  per 
foot  for  overhead  service  under  the  same  method  of  measure- 
ment. The  interruptions  from  the  alternating-current  distri- 
bution system  have  been  numerous  and  annoying,  both  to  the 
company  and  consumer.  It  is  estimated  where  s.reet  lighting 
is  furnished  from  underground  ihat  it  costs  $20.50  per  year 
over  and  above  that  of  overhead  service.  In  a  recent  contract 
in  a  city  of  northern  New  York  they  received  $10  per  lamp  per 
year  more.  The  additional  price  of  $10  instead  of  $20  was 
made  on  account  of  their  having  more  than  half  of  the  lamps 
to  be  supplied  from  the  underground  system.  .-Knothcr  city,  in 
a  recent  contract,  was  allowed  $19  more  for  each  new  lamp 
supplied  from  the  underground.  By  referring  to  the  schedule 
of  lighting  prices  throughout  the  country  you  will  observe  that 
all  companies  are  charging  very  much  higher  prices  when  lamps 
are  being  furnished  from  underground  circuits.  But  I  desire 
to  specialize  somewhat  on  cities  of  the  third  class,  and  in  sev- 
eral I  believe  conditions  are  against  the  placing  of  wire?  under- 
ground. First,  additional  cost  of  street  lighting:  second,  ad- 
ditional cost  to  consumers  for  underground  .services :  third, 
service  from  underground  wire  is  less  reliable  than  from  over- 
head. This  applii's  particularly  to  alternating-current  distri- 
bution. One  of  the  chief  arguments  raised  against  overhead 
wire  lines  is  that  they  interfere  with  the  work  of  firemen  and 
are,  therefore,  a  menace  to  the  city,  but  in  answer  to  this 
there  is  the  danger  of  having  the  service  switch  fuses  and  con- 
nections in  the  cellar,  which  is  generally  filled  with  intlammabic 
material,  boxes,  papers,  and  so  forth,  as  we  all  have  seen. 
.\nother  source  of  danger  which  is  not  always  remembered  is 
the  possibility  of  a  service  fuse  blowing:  out.  when  it  then  he- 
comes  necessary  to  carry  a  light  of  some  kind  through  the  eel 
lar  to  reach  the  switch.  In  order  to  reduce  to  a  minimum  the 
danger  of  fire,  it  is  essential  that  a  service  switch  should  be 
located  in  some  accessible  place,  and  cellars  are  generally 
blocked  with  boxes  and  barrels,  and  in  case  of  emergency  very 
difficult  to  get  through.  There  is  one  more  source  of  danger 
from  the  underground  system,  and  that  the  chance  of  explosion 
of  gas  in  junction  Ixixes  and  manholes,  and  I  don't  think  any 
system  yet  developed  has  entirely  obviated  this  danger. 
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Boston   Edison  Company  Discusses  Earnings. 

At  a  hearing  before  the  Massachusetts  Gas  and  Electric 
Light  Commission,  Sept.  30,  the  Boston  Edison  Company  pre- 
sented an  extended  statement  through  its  counsel,  E.  W.  Bur- 
dett,  in  reply  to  the  inquiries  of  the  Public  Franchise  League 
whether  the  company's  total  income  is  proper,  and  whether  it 
is  properly  distributed  among  ;he  different  classes  of  cus- 
tomers. Mr.  Burdett's  statement  was  divided  into  three  parts. 
The  first  part  gave  the  company's  reasons  why  its  income  is 
a  proper  one,  making  numerous  comparisons  with  other  com- 
panies in  the  United  States  and  Great  Britain.  These  statis- 
tics showed  that  the  present  income  is  fully  justified.  The  sec- 
ond part  was  a  discussion  of  reasons  why  the  present  method 
of  apportioning  the  income  among  the  customers  is  correct. 
This  consisted  of  a  historical  review  of  methods  of  charging, 
a  discussion  of  the  maximum-demand  system  and  the  univer- 
sal use  of  differential  rates.  The  company  argues  that  it  is 
not  the  customers  paying  the  maximum  rate  of  15  cents  who 
make  the  profits  for  it,  but  that  the  profits  come  from  the  cus- 
tomers who  pay  10  cents  per  kw-hour  or  under.  The  third 
part  stated  that  present  conditions  are  abnormal,  owing  to  th; 
effect  which  will  be  produced  by  the  introduction  of  high-effi- 
ciency lamps.  These  lamps  are  expected  to  produce  a  reduc- 
tion for  the  consumer  now  paying  15  cents,  the  equivalent  of  a 
decrease  twice  as  great  as  would  be  effected  by  an  alternative 
rate  of  10  cents  per  kw-hour.  The  company  suggested  that 
any  change  in  the  kw-hour  charge  be  postponed  until  the 
effect  of  the  new  lamps  is  ascertained. 

Reviewing  the  main  question  at  issue,  Mr.  Burdett  said : 
"Regarding  the  distribution  of  costs  among  customers,  our 
theory  recognizes  classes  rather  than  individuals.  All  indi- 
viduals taking  current  under  the  same  conditions  receive  ex- 
actly the  same  price,  which  price  bears  a  definite  relation  to 
the  cost  of  serving  fhpse  in  that  particular  class.  The  classifi- 
cation of  these  costs  is  that  common  among  all  the  electric 
lighting  companies,  and  has  already  been  explained  in  the 
answers   submitted   to  the  board   earlier  in   the  year. 

"We  have  pointed  out  tliat  at  least  80  per  cent  of  the  income 
of  the  company  is  required  to  pay  expenses  depending  more 
upon  the  size  of  the  customer  than  upon  any  other  factor, 
the  remaining  expenses  being  dependent  upon  the  kw-hours 
sold.  Hence,  if  the  first  item  is  apportioned  among  the  cus- 
tomers in  proportion  to  their  size,  and  the  second  item  in  pro- 
portion to  their  use,  much  greater  accuracy  of  cost  distribution 
is  secured  than  under  any  other  known  method  of  charging. 

'■.\s  to  the  allegation  that  the  relative  cost  of  the  Edison 
Company's  plant  and  property  is  much  higher  than  in  certain 
other  cities — New  York,  Chicago,  Worcester,  Salem,  Lowell, 
Cambridge,  Fall  River  and  Lynn — this  claim  does  not  conform 
to  the  facts.  As  far  as  we  have  information,  it  is  not  true  of 
Chicago  Stati-stics  show  that  it  is  not  true  of  \cw  York: 
md  that  as  to  the  Massachusetts  cities  named,  it  is  not  true 
when  underground  investment  and  liic  higher  price  of  land  in 
Boston  are  considered,  as  well  as  the  absence  of  distribution 
investment  in  those  cities  where  power  is  supplied  to  railways. 

"As  to  the  relative  higher  cost  of  management  of  this  com- 
pany, as  compared  with  certain  other  Massachusetts  com- 
panies, after  takihg  into  consideration  the  excess  of  our  taxes 
and  of  our  'New  Business  Department,'  this  statement  is  true 
only  wi'hin  very  narrow  limits.  This  excess  of  management 
excess  is  offset  nearly  four  times  over  by  the  saving  in  gener- 
ating and  distribution  expenses :  so  that  the  total  operating 
expenses  even  considering  these  taxes  and  the  '.New  Business 
Department'  are  as  low  as  those  of  the  other  Massachusetts 
companies  named. 

"The  benefits  derived  by  the  community  from  our  acquisi- 
tion of  other  electric  lighting  plants  consists  in  the  distinctly 
lower  costs  of  electricity  as  a  consequence  of  these  purchases, 
not  only  in  the  districts  acquired,  but  throughout  the  com- 
pany's whole  territory.  The  prices  paid  for  these  plants  were 
not  excessive.  Regarding  the  comparison  of  the  maximum 
price  <li-irt"'d   for  electricity  by  thi>  ...mn.-inv  .mr!  rf-rtain  ntbrr 


companies  named  by  the  petitioners  as  having  a  lower  maxi- 
mum price,  it  has  been  impossible  to  obtain  the  necessary  facts 
from  all  of  these  cities.  The  two  following  reasons  will  doubt- 
less cover  the  majority  of  cases:  first,  either  the  investment  in 
these  cities  is  lower  than  ours,  largely  on  account  of  the  dif- 
ference in  underground  investment,  or  the  return  on  the  in- 
vestment is  less  than  a  fair  return ;  second,  that  while  the 
maximum  price  in  some  of  these  cities  may  be  lower,  the  aver- 
age net  price  to  the  retail,  consumer  is  higher  than  ours. 

"In  the  case  of  New  York,  to  which  neither  of  these  reasons 
apply,  we  would  call  attention  to  the  fact  that  the  New  York 
Legislature  at  the  time  of  fixing  the  New  York  price  at  10 
cents,  fixed  the  price  in  Brooklyn  at  12  cents,  and  considering 
the  comparative  sizes  and  conditions  of  the  three  cities,  it  is 
fair  to  assume  that  had  they  at  the  same  time  been  fixing  a 
rate  for  the  city  of  Boston,  they  would  have  made  it  15  cen:s. 
It  is  important  to  note  in  this  connection  that  the  legislative 
act  which  fixed  the  minimum  rate  of  New  York  at  10  cents  and 
in  Brooklyn  at  12  cents,  and  would  have  given  Boston  15 
cents,  resulted  in  an  average  rate  to  retail  customers  in  New 
York  and  Brooklyn  of  substantially  10  and  .  12  cents,  re- 
spectively, whereas  the  net  average  rate  to  retail  customers  in 
Boston  is  actually  well  below   12  cents,  and  not   15  cents. 

"As  to  the  statement  that  the  Boston  Consolidated  Gas 
Company  is  able  to  charge  a  lower  maximum  rate  for  gas 
than  the  companies  in  many  of  the  above  cities,  there  is  noth- 
ing in  common  between  gas  and  electricity  other  than  that 
they  are  both  available  for  light,  heat  and  power.  Generally 
speaking,  there  is  not  the  difference  in  the  cost  of  street  con- 
struction between  large  and  small  cities  which  exists  in  the 
electric  lighting  business,  gas  companies  all  being  underground, 
regardless  of  the  size  of  the  city,  whereas  electric  light  com- 
panies may  or  may  not  be  underground. 

"As  to  the  sliding  scale,  the  company  is  in  thorough  sym- 
pathy with  the  principle,  and  while  there  seem  to  be  some 
difficulties  in  adapting  it  to  the  electric  lighting  business,  these 
can  possibly  be  overcome.  A  definite  plan  has  not  been  sug- 
gested, as  a  basis  can  only  be  determined  upon  on  consultation 
with  the  board.  It  is  impossible  to  measure  the  effect  of  a 
10-cent  per  kw-hour  alternative  rate  at  this  time  on  account  of 
the  complication  of  the  situation  by  the  introduction  of  high 
economy  lamps." 


Inauguration    ot     the     New     York 
Lecture  Course. 


Edi.^ 


For  the  benefit  of  its  employees  the  New  York  Edison 
Company  has  inaugurated  a  course  of  lectures  on  electrical 
engineering  to  be  delivered  weekly  at  its  auditorium,  44  West 
Twenty-Seventh  Street,  throughout  the  coming  fall  and  winter. 
The  first  lecture  was  given  on  Tuesday  evening,  Oct.  i,  to  an 
interested  audience  which  taxed  to  the  utmost  the  seating  capa- 
city of  the  spacious  auditorium. 

Mr.  Alexander  Maxwell,  chairman  of  the  Lecture  Committee, 
called  the  meeting  to  order  and  introduced  Mr.  John  W.  Licb. , 
Jr.,  who  spoke  on  behalf  of  the  management  of  the  New  York 
Edison  Company.  Mr.  Lieb,  in  his  opening  remarks,  dwelt  on 
the  deep  interest  felt  by  the  company  in  the  educational  welfare 
of  its  emi)loyees,  describing  the  successive  steps  in  its  welfare 
work,  such  as  the  building  of  the  auditorium,  the  equipment  of 
an  employees'  library  and  the  institution  of  these  experimental 
lecture.^. 

Prof.  Sydney  V.  .\she  was  then  presented  as  the  lecturer 
conducting  the  course.  In  his  address  he  emphasized  the  fact 
that  there  is  an  imperative  demand  for  technical  training  in 
preparing   to  enter   the  engineering  profession   to-day. 

The  subject  of  his  lecture  was  ".Magnetism"  and  dealt  with 
the  fundamental  principles  governing  the  magnetic  properties 
of  iron.  He  laid  great  stress  upon  the  necessity  for  a  thorough 
knowledge  of  these  peculiar  characteristics  of  iron  in  order  that 
the  effect  upon  the  growth  of  the  electrical  industry  may  be 
comprehensively  grasped  by  the  student, 
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particular,  points  of  the  lecture,  which  terminated  at  lo  o'clock. 
Prof.  Ashe  was  assisted  by  Mr.  C.  S.  Kern,  of  the  Brooklyn 
Polytechnic  Institute. 


The     Colorado     Electric    Light,     Power  & 
Railway  Association's  C^estion   Box. 


The  Colorado  Electric  Light,  Power  and  Railway  Associa- 
tion, at  its  convention,  in  September,  in  Denver,  conducted  a 
question  box  which  was  taken  up  at  various  sessions.  The  fol- 
lowing are  some  of  the  principal  subjects  and  questions  dis- 
cussed, with  the  principal  discussion  they  drew  out. 

BOILER    AND    ENGINES. 

"Has  lignite  coal  been  successfully  used  on  mechanical  stok- 
ers?" brought  the  answer  from  Mr.  John  A.  Beeler,  general 
manager  of  the  Denver  City  Tramway  Company,  that  his  com- 
pany's power  house  had  used  mechanical  stokers  with  lignite 
coal  for  several  years,  and  obtained  a  better  combustion  than 
with  hand-fired  coal,  resulting  in  a  saving  of  probably  25  to 
30  per  cent  in  fuel.  The  load  on  the  plant  is  fairly  steady. 
Stokers  would  probably  not  be  so  successful  in  a  small  electric 
light  plant  with  a  poor  load-factor. 

The  question,  "How  often  do  steam  turbines  have  to  be  ad- 
justed, and  is  the  wear  noticeable?"  brought  the  answer  from 
Mr.  J.  F.  Dostal,  superintendent  of  the  electrical  department  of 
the  Denver  Gas  &  Electric  Company,  that  his  company  had  been 
operating  the  Parsons  turbine  for  a  year  and  without  any  per- 
ceptible wear  in  the  moving  parts. 

"Arc  small  compound  engines  preferable  to  high-speed  tur- 
bines operated  non-condensing?"  brought  the  answer  from  Mr. 
Rogers,  of  the  Westinghouse  Machine  Company,  that  a  small 
compound  engine  would  show  greater  steam  consumption  than 
the  turbine. 

"In  steam  turbine  operation,  what  is  the  economy  gained  by 
superheating?"  brought  the  reply  that  the  saving  is  about  I  per 
cent  for  each  10  deg.  of  superheat  up  to  100  deg.  superheat, 
and  about  i  per  cem  per  5  deg.  above  that.  It  does  not  pay  to 
superheat  over  150  deg. 

TRA\SFORMERS    AND    LINES. 

"What  has  been  the  experience-  of  companies  in  grounding 
their  secondary  systems?"  Mr.  J.  C.  Lawler,  of  the  Colorado 
Springs  Electric  Company,  said  that  with  the  neutral  grounded 
on  a  three-wire  system,  leaks  in  the  custoiners'  wiring  would 
sometimes  cause  the  meter  to  register.  Mr.  R.  P.  Bache,  of 
Colorado  Springs,  said  that  a  company  ought  to  ground  all 
secondaries.  This  question  had  been  brought  up  in  the  National 
Electric  Light  Association  time  after  time,  and  all  authorities 
recommended  it  as  an  important  safeguard.  The  question  was 
raised  whether  transformers  were  more  likely  to  be  burned 
out  by  lightning  with  the  secondaries  grounded.  It  was  said 
that  at  Manitou  the  company  was  losing  many  transformers 
when  secondaries  were  grounded.  Mr.  Bache  said  that  the 
Manitou  plant  did  not  have  good  lightning  protection.  One 
member  said  that  the  interests  .controlling  the  Public  Service 
Company  of  New  Jersey  and  those  of  the  United  Gas  Im- 
provement Company  had  ordered  all  superintendents  to  ground 
secondaries.  He  had  not  believed  in  it  at  first,  but  found 
no  evil  effects.  A  water-pipe  system  was  usually  the  best 
ground  to  be  obtained  in  Colorado.  A  pipe  driven  into  the 
ground  was  satisfactory  in  a  wet,  clay  soil,  but  was  not  likely 
10  give  a  good  ground  in  Colorado.  Mr.  R.  T.  Rossi,  chief  engineer 
of  the  Northern  Colorado  Power  Company,  told  of  an  effective 
lightning  arrester  ground  his  company  had  used  the  past  sum- 
mer. This  consists  of  a  copper  disc,  shaped  like  a  dishpan,  so 
placed  in  the  ground  that  whatever  water  sinks  down  to  it  is 
cauglit   and  held  in  the  pan. 

"Is  it  safe  lo  work  with  the  wires  of  a  three-phase  circuit  of 
13,200  volts  when  the  line  is  dead  with  a  live  circuit  of  the 
same  voltage  on  the  other  side  of  the  pole?"  Mr.  Bache  said 
that  this  was  done  in  the  East.  The  men  wore  rubber  gloves 
and  rubber  boots.     Tlie  line  worked  upon  was  short-circuited. 


Mr.  Clark  told  of  handling  a  12,000-volt  live  line.  Mr.  J.  R. 
Cravath  said  that  on  a  33,aoo-volt  line  in  southern  California, 
where  there  were  two  circuits  on  one  pole  line,  it  was  the 
regular  practice  to  change  poles  and  renew  insulators  without 
interrupting  the  service. 

"What  are  the  relative  merits  of  'carbolinium,'  'antiseptine' 
and  creosote  oil  for  preserving  poles?"  Mr.  G.  R.  Hall,  of 
Westinghouse,  Church,  Kerr  &  Company,  said  he  had  used 
considerable  carbolinium  on  poles.  It  was  applied  hot.  The 
workmen  had  to  cover  hands  and  face,  as  when  handling  the 
hot  liquid  the  fumes  would  affect  the  skin.  It  was  applied  on 
the  pole  butts  up  to  I  ft.  above  the  ground.  Mr.  Rossi  said 
that  in  some  recent  construction  work  he  had  set  aside  a  cer- 
tain number  of  poles  to  be  treated  with  carbolinium.  It  had 
been  suggested  that  a  hole  be  bored  in  the  pole  and  that  kero- 
sene be  poured  into  this  hole  until  it  saturated  the  pole.  Mr. 
Mathews,  of-  the  Denver  City  Tramway  Company,  said  that  he 
had  tried  this  by  boring  a  i-in.  hole  12  ins.  to  14  ins.  deep. 
This  was  tried  on  a  northwestern  cedar  pole  and  on  a  native 
Colorado  pole.  Only  a  small  amount  of  kerosene  soaked  in 
during  the  six  weeks.  Mr.  Buttles  reported  finding  dry  rot 
underneath  the  surface  with  carbolinium-treated  poles.  About 
75  per  cent  of  the  poles  were  so  affected.  Mr.  Hall  said  that 
he  had  had  similar  experience  with  tar. 

"What  is  the  smallest  size  soft-drawn  insulated  wire  you 
use  for  overhead  lines  with  spans  of  120  ft.?"  Some  members 
reported  satisfaction  with  No.  8  wire,  and  even  smaller,  in 
places  where  there  was  no  sleet. 

"What  means  have  been  taken  to  prevent  persons  from  shoot- 
ing and  breaking  insulators?"  Mr.  Rossi  said  that  his  com- 
pany, on  a  new  line,  lost  145  insulators  in  7  miles,  within  a 
short  time.  They  had,  therefore,  placed  a  notice  on  every  fifth 
pole  offering  $150  reward  to  any  one  giving  information  lead- 
ing to  the  conviction  and  punishment  of  persons  shooting  at 
insulators.  A  reward  of  $250  was  offered  to  sheriffs  of  coun- 
ties who  catch  such  persons.  A  similar  advertisement  was  run 
for  five  weeks  in  all  the  local  newspapers  in  the  district  covered 
by  the  transmission  lines,  and  by  properly  presenting  the  matter 
to  the  local  editors,  the  local  newspapers  printed  clitorials  call- 
ing attention  to  the  great  loss  and  inconvenience  caused  a  large 
number  of  people  by  interruption  to  service  and  the  shutting 
down  of  industries  operated  from  transmission  lines.  This 
had  practically  stopped  the  trouble. 

Mr.  Mathews  said  that  the  Denver  City  Tramway  Company 
was  much  troubled  by  persons  shooting  at  insulators.  Signs 
offering  reward   had  done  some  good. 

"What  is  the  best  and  cheapest  method  of  insulating  wires 
when  they  pass  through  trees?"  Mr.  J.  C.  Lawier,  of  Colorado 
Springs,  told  of  a  long  wooden  sleeve  which  he  had  used  at 
some  places  where  it  was  impossible  to  trim  the  trees. 

Mr.  E.  P.  Dillon  thought  the  best  way  was  to  trim  the  trees. 
In  one  case  the  fire  department  had  been  called  upon  to  en- 
force the  trimming  on  the  ground  of  preventing  fires.  In 
another  case  the  trimming  of  trees  in  a  city  required  an  ordi- 
nance passed  by  the  Council.  The  company's  engineer  went 
over  the  whole  city  with  a  professional  tree  trimmer.  A  list 
of  the  trees  to  be  trimmed  was  drawn  up  and  an  ordinance  for 
their  trimming  passed  the  Council.  There  was  thus  no  trouble 
about  the  trimming. 

"How  can  transformer  oil  be  readily  tested  for  moisture  and 
impurities?"  Mr.  G.  R.  Hall  de;?cribed  a  method  of  testing 
with  a  spark-gap.  A  tube  holding  200  cu.  cm  of  oil  was  pro- 
\ided  with  adjustable  brass  knobs  in  the  ends,  set  150  mils 
apart.  .'V  step-up  transformer  connected  with  this  ^park-gap 
was  supplied  from  a  generator,  the  excitation  of  which  could 
be  varied  to  give  different  voltages.  A  light  fuse  in  the  primary 
circuit  was  used  to  blow  and  disconnect  the  transformer  when 
the  spark-gap  broke  down.  He  mentioned  the  method  of  de- 
hydrating oil  with  lime.  The  method  of  testing  for  moisture 
in  oil  with  a  red-hot  wire  was  not  good.  The  theory  was  that 
the  oil  would  hiss,  due  to  the  escape  of  steam  when  the  red-hot 
wire  was  plunged  into  it:  but.  as  a  matter  of  fact,  oil  entirely 
tree  from  moisture,  would  frequently  hiss. 
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Power  Supply   for   Fryeburg,   Maine. 

A  new  power  plant  will  shortly  be  completed  at  Swan's  Falls, 
in  the  Saco  River,  about  three  miles  from  Fryeburg,  Maine.  The 
fall  of  the  river  at  this  point  is  about  10  ft.,  and  the  plans  in- 
clude a  dam  225  ft.  long  and  5  ft.  high,  and  a  smaller  dam  30 
ft.  Iqpg  and  10  ft.  high ;  a  20  ft.  x  40  ft.  wood  and  iron  power 
house,  and  two  300-hp  water-wheels,  with  electric  generators. 
Only  one  wheel  will  be  installed  at  first. 

The  supply  of  water  is  practically  unlimited,  as"  the  river 
channel  is  wide  with  high  banks  for  five  or  six  miles  back  from 
the  power  house  site.  Work  on  the  dam  was  begun  in  June, 
1907,  and  advantage  was  taken  of  the  natural  conditions.  An 
island  in  the  river  channel  forms  a  canal  on  one  side,  in  which 
the  small  dam  has  been  built,  of  concrete,  the  larger  dam  serv- 
ing to  turn  the  water  toward  the  smaller  dam  and  the  pen- 
stock, which  is  over  300  ft.  long.  Energy  will  be  distributed 
from  the  plant  by  the  Fryeburg  Electric  Light  Company,  which 
supplies  the  villages  of  Fryeburg  and  East  Conway,  N.  H.  It 
is  estimated  that  at  least  600  horse-power  will  be  available  dur- 
ing the  nlidsummer  low-water  period,  and  1000  horse-power  for 
the  greater  part  of  the  year.  It  is  hoped  eventually  to  supply 
energy  for  manufacturing  and  for  the  Fryeburg  Street  Rail- 
way, which  will  probably  be  extended  to  the  adjoining  towns 
of  Lowell  and  Chatham.  If  possible,  the  work  will  be  com- 
pleted by  Nov.  I,  but  at  present  high  water  is  delaying  the  work 
in  the  wheel-pits. 


American  Production  of  Tungsten. 

In  view  of  the  growing  importance  of  tungsten-filament 
lamps,  the  recent  report  on  J:he  production  of  tungsten  in  1906 
in  the  United  States,  made  by  Mr.  Frank  L.  Hess,  for  the 
Geological  Survey,  is  of  unusual  interest.  The  tungsten  ores 
produced  in  the  United  States  in  1906  amounted  to  928  short 
tons,  valued  at  about  $349,000.  The  output  for  the  year  is  a 
gain  of  125  tons,  or  15.56  per  cent,  in  quantity,  and  of  $89,191, 
or  29  per  cent,  in  value,  over  the  known  production  of  1905. 

The  noticeable  rise  in  the  price  of  tungsten  during  1905  con- 
tinued during  1906,  and  the  production  was  stimulated  accord- 
ingly. There  was,  however,  a  very  great  discrepancy  in  the 
prices  paid  for  ore  in  various  places,  as  there  is  almost  sure 
to  be  when  an  article  is  produced  spasmodically  in  widely 
separated  and  often  little-known  localities,  while  at  the  same 
time  the  market  is  limited  and  the  isolated  small  producers 
have  slight  chance  to  become  acquainted  with  buyers  and  market 
conditions.  Prices  during  the  year  ranged  from  $5  to  $9  per 
unit  for  the  contained  tungsten  trioxide  or,  as  it  is  often 
erreneously  called,  "tungstic  acid."  The  market  for  tungsten 
ores  is  expanding  and  seems  now  to  be  almost  .as  sure  as  the 
market  for  copper  or  other  staple  ores.  Firms  requiring  large 
quantiiies  of  tungsten  have  had  difficulty  in  obtaining  sufficient 
supplies  to  guarantee  future  deliveries. 

The  greatest  producing  locality  in  1906  was  Boulder  County, 
Col.,  but  tungsten  mining  was  carried  on  also  in  California, 
.Arizona,  Montana,  Xcw  Mexico,  and  Washington.  The 
Boulder  County  ore  i'  wolframite,  but  the  deposits  in  Cali- 
fornia are  chiefly  scheclitc.  No  production  of  tungsten  was  re- 
ported from  the  deposits  in  Alaska,  Connecticut,  Oregon  or 
Idaho,  hut  considerable  development  work  was  done  at  Osceola, 
Nev.  New  deposits  of  schcelite  have  also  been  found  at 
Murray,  Idaho,  where  it  is  hoped  that  production  will  soon 
begin. 

During  the  year,  it  is  noted  in  the  report,  experiments 
that  have  been  carried  on  for  a  long  time  produced  incandes- 
cent lamps,  the  filament  of  which  is  made  of  metallic  tungsten. 
Large  quantities  of  sodium  tungstate  arc  manufactured,  much 
of  which  is  said  to  be  used  in  fireproofing  cloth  for  curtains, 
drapery,  etc.,  and  as  a  mordant  in  dyeing.  Tungsten  salts 
are  also  extensively  used  in  silk  manufacture,  being  added  to 
the  silk  with  the  dye  tn  give  more  apparent  weight  to  the 
fabric 


CURRENT   NEWS  AND  NOTES. 

THE  TELEGRAPH  STRIKE  has  been  called  off  by  Presi- 
dent Small  of  the  Commercial  Telegraphers'  Union,  and  in 
several  places  the  operators  are  seeking  their  old  jobs,  but 
meantime  in  Chicago  the  National  Executive  Board  has  sus- 
pended President  Small  and  declared  the  strike  still  a  fact. 
A  greater  welter  of  confusion  it  would  be  hard  to  imagine. 
The  friends  of  the  strikers  are  exhausted,  and  but  for  the 
sufferings  of  many  of  those  who  went  out,  the  whole  affair 
would  seem  to  have  degenerated  into  a  howling  farce. 


TELEPHONE  CONVENTION.— TXk  annual  convention  of 
the  International  Independent  Telephone  Association  will  be 
held  at  the  Coliseum,  Chicago,  on  Jan.  21,  22  and  23,  1908.  This 
date  falls  during  tlie  period  of  the  third  annual  Electrical 
Show  and  in  connection  with  the  exhibit  of  other  electrical 
lines  the  independent  telephone  manufacturers  have  arranged 
to  make  a  large  combined  exhibit  of  telephones  and  telephone 
apparatus  and  will  occupy  the  entire  Anne.x,  containing  over 
100,000  sq.  ft.  of  floor  area.  This  will  be  the  largest  and 
most  complete  exhibit  of  telephone  devices  ever  held  at  any  one 
time  under  such  circumstances. 


AUSTIN  POWER  DAM— A  special  dispatch  from  Austin, 
Tex.,  of  Oct.  13,  says :  "The  contract  between  this  city  and 
the  New  York  Construction  Company  for  the  rebuilding  of  the 
great  dam  across  the  Colorado  River  at  this  place  has  been 
signed.  The  structure  will  cost  about  one  and  a  half  million 
dollars.  The  original  structure  was  washed  away  by  a  flood 
in  the  river  several  years  ago.  The  dam  will  form  a  lake 
30  miles  long  and  yi  mile  wide,  and  will  afford  power  for  a 
large  hydraulic  electric  plant."  It  will  be  remembered  that 
the  city  has  already  incurred  enormous  indebtedness  and  loss 
over  the  previous  plant  and  dam  that  were  washed  away. 


THE  AMERICAN  SOCIETY  OF  MECHANICAL  EN- 
GINEERS will  hold  its  next  regular  monthly  meeting  on 
Tuesday  evening,  Nov.  12,  at  8:15  o'clock,  in  the  building  of 
the  Engineering  Societies,  29  West  Thirty-Ninth  Street,  New 
York.  The  principal  address  will  be  made  by  Mr.  Charles  R. 
Pratt  and  will  treat  of  features  of  construction  and  operation 
of  the  gearless  traction  electric  elevator,  which  is  being  installed 
in  the  Singer  and  Metropolitan  Life,  New  York's  two  latest 
and  highest  buildings.  The  paper  will  be  discussed  by  engi- 
neers and  architects  from  New  York,  Philadelphia  and  Chicago. 
It  is  expected  that  the  subject  will  be  very  exhaustively  treated 
from  the  view  of  the  architect  and  the  engineer.  The  members 
of  all  professions  are  cordially  invited  to  attend. 


WORK  IN  MANCHURIA— Acxordins  to  a  long  and  inter- 
esting report  by  U.  S.  Consur-General  W.  D.  Stra^ht,  the 
Imperial  Chinese  telegraph  adminis'tration  has  established 
offices  throughout  Manchuria.  New  lines  have  been  constructed 
since  the  w.ir.  and  although  some  opposition  was  offered  by 
the  Japanese  military  authorities  to  their  crossing  the  line  of 
the  South  Manchurian  Railway  this  difficulty  has  been  overcome. 
Wires  formerly  controlled  by  the  Russians  have,  moreover, 
been  transferred  to  Chinese  hands,  and  the  service,  therefore, 
is  now  operating  in  all  centers  of  importance  except  Antung. 
.Ml  offices  accept  English  messages.  At  Mukden  there  are  two 
telephone  services,  the  public  exchange  operated  by  Japanese 
and  the  Chinese  official  line  connecting  the  various  yamens, 
poHce  offices  and  government  bureaus.  The  two  systems  arc 
connected.  •  The  Japanese  have  a  long-distance  service  along 
the  railway  lines  from  Dalny  to  Mengchialun,  with  a  branch 
to  Nerwchwang,  and  a  second  between  Mukden  and  Antung. 
Instruments  arc  also  in  use  at  Liaoyang.  Tiding,  Antung  and 
Tatungkot),  having  in  all  of  these  places  been  originally  in- 
stalled by  the  Japanese  military  authorities.  The  Chinese, 
however,  have  appreciated  the  advarrfage  of  this  method  of 
communication  and  propose  to  control  their  own  lines. 
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SUBMARINE  LIGHTING.— .\  patc-nt  has  been  issued  to 
Mr.  Leon  Dion,  of  Wilkesbarrc,  Pa.,  on  a  means  for  installing 
electric  lamp.';  at  the  bottom  of  the  harbor  or  similar  channels  in 
order  to  allow  vessels  to  make  their  x:ourse  at  night  or  during 
fogs  without  delay. 


LECTURES  ON  PRACTICAL  ELECTRICITY .—\  series 
of  free  public  lectures  on  electricity,  its  principles  and  applica- 
lion,  were  begun  at  the  New  York  Electrical  Trade  School, 
Tuesday  evening,  Octt.  15,  at  8  o'clock,  in  the  lecture  hall  of  the 
school  at  39  West  Seventeenth  Street,  New  York. 


BRITISH  TELEGRAPHS.— T\k  report  of  the  British  Post- 
master General  shows  that  the  number  of  telegrams  dispatched 
during  the  year  was  89,493,000,  against  89,478,000.  The  profit 
on  the  postal  service  was  ^5,07 1,255,  <"■  fi  43.756  less.  The  net 
deficit  on  working  the  telegraphs  was  i88,764  less  at  £652,055. 
The  nominal  profit  on  the  telephone  system  was  £451,787,  most 
of  which  was  absorbed  by  interest  payments  on  a  capital  ex- 
penditure of  £7.255,000  and  by  appropriations  for  depreciation. 


TRANSATLANTIC  WIRELESS.— .\ccQrd\ng  to  a  despatch 
from  Sydney,  N.  S.,  Oct.  8,  Mr.  Marconi,  in  an  interview,  said: 
"I  shall  be  ready  on  Oct.  15.  I  was  speaking  to  Clifden  yesiter- 
da"y,  and  to-day  exchanged  many  private  messages."  The  Mar- 
coni people  at  Clifden,  says  a  London  despatch,  assert  that  re- 
cent highly  successful  daylight  exchanges  of  messages  with 
Cape  Breton  prove  thai  they  have  succeeded  at  Inst  in  overcom- 
ing daylight  transmission  difficulties.  They  say  that  daylight 
work  is  now  almost  on  a  par  with  night  transmissions. 


CALIFORNIA  ELECTRICAL  PErELOPMENT.—ln  1902 
a  "California  Promotion  Committee"  was  organized  to  promote 
the  interests  of  that  .state  generally,  and  in  particular  to  give 
encouragement  to  the  cstablishmem  of  new  industries  and  to 
invite  desirable  immigration.  .Among  the  means  to  this  end  is 
the  issue  of  a  monthly  liidletin,  which  is  now  in  its  fourth  vol- 
ume. The  October  number  of  this  publication  is  devoted  en- 
tirely to  the  electrical  developmem'  in  California,  and  includes 
descriptions  of  some  of  the  more  important  plants,  and  a  table 
giving  a  list  of  106  California  power  stations  generating  elec- 
tricity from  water  power,  itogether  with  the  horse-power  capa- 
city of  each  station. 


A  MODEST  .MILLIONAIRE.— It  is  stated  from  Hudson, 
Ohio,  that  because  the  town  authorities  permitte<I  his  name  to 
be  divulged  to  the  public  as  the  donor  of  $75,000  to  $100,000 
to  be  spent  in  constructing  an  electric  light  and  water  plant 
sewage  system,  James  W.  Ellsworth,  millionaire  coal  operator, 
whose  home  now  is  in  New  York  City,  lias  withdrawn  his  offer. 
Mr.  Ellsworth  offered  to  pay  for  the  improving  of  the  village 
where  he  was  reared,  a  poor  boy,  on  condition  that  no  one 
slinuld  k^ow  who  furnished  the  money.  He  feared  a  deluge 
of  begging  letters.  The  name  became  noised  about  soon,  and 
in  a  letter  Mr.  Ellsworth  takes  the  town's  officers  to  (task  and 
blames  them  for  losing  Hudson  its  chances  to  become  a  model 
village.  Mr.  Ellsworth  is  a  director  of  the  Postal  Telegraph 
Company. 


TELEPHONY  /.Y  (77/.V/J.— Mr.  I.  Laing,  superintendent 
of  telegraphs  in  China,  and  Chow  Tszchi,  first  secretary  of  the 
Chinese  legation  in  Washington,  visited  Columbus,  Ohio,  re- 
cently to  inspect  the  automatic  telephone  system  of  the  Colum- 
bus Citizens'  Telephone  Company.  They  were  the  guests  of 
G.  R.  Johnston,  general  manager  of  the  company,  and  were  en- 
tertained by  him.  They  spent  most  of  the  day  at  the  exchange. 
It  is  said  that  the  Chinese  government  is  considering  the  cstab- 
lishmem of  a  telephone  system,  but  the  visitors  w^ould  not  ad- 
mit that  ihcy  were  securing  information  for  this  purpose.  They 
went  on  to  Chicago  to  continue  their  investigations,  however. 
Some  years  ago  Burton  Ferguson,  a  Columbus  man,  established 
an  automatic  system  in  Shanghai,  and  he  is  now  traveling  in 
China,  Japan  and  poriion-;  of  Siberia  demon-;! ratinir  the  ■;y;tem 


TRADE  PRESS  FEDERATION.— The  second  annual 
conveivtion  of  the  Federation  of  Trade  Press  Associa- 
tions was  held  at  the  VVillard  Hotel,  Washington,  last 
week,  and  was  ably  presided  over  by  Mr.  John  A.  Hill, 
whose  strong  and  forceful  address  will  be  long  remem- 
bered. His  successor  in  the  presidency  is  Mr.  J.  Newton  Hind, 
of  Chicago.  At  the  banquet  Postmaster-General  Meyer  made 
an  important  .speech,  promising  that  no  change  woukl  be 
made  in  the  rate  of  po.stage  for  publications — seconJ-class 
matter — and  outlining  his  whole  plans  as  fo  postage,  parcels 
delivery  and  postal  savings  banks.  The  third  assistant  post- 
master-general, Hon.  A.  L.  Lawshe,  also  made  a  most  interest- 
ing speech  as  to  postal  ideals  and  policies.  During  the  conven- 
tion Mr.  J.  M.  Wakeman  served  as  chairman  of  the  committee 
on  nominations  and  Mr.  T.  C.  Martin  as  chairman  of  the 
committee  on  resolutions. 


THE  LABOR  UNIONS.— It  is  interesting  to  note  that  Presi- 
dent James  W.  Van  Cleave  of  the  National  Association  of 
Manufacturers  believes  and  freely  confesses  that  the  large 
majority  of  the  members  of  labor  unions  are  law-abiding, 
pu1)Iic-spirited  men.  It  is  also  his  belief  that  the  mcapable, 
unfaithful  and  corrupt  leaders  of  unions  are  to  blame  for  most 
of  the  labor  troubles  which  have  been  and  are  being  inflicted 
on  the  country.  In  an  address  recently  delivered  at  Battle 
Creek,  Mich.,  he  said  that  all  good  citizens  should  unite  in 
remedying  the  abuses  which  the  labor  unions  have  perpetrated. 
In  order  to  supply  the  lack  of  apprentices  -which  the  labor 
unions  have  virtually  abolished,  influence  should  be  brought  to 
bear  to  have  manual  training  departments  attached  to  every 
public  school  of  the  primary,  grade  in  the  United  States,  where 
boys  from  10  to  14  years  of  age  would  learn  to  handle  most  of  the 
tools  used  in  the  more  important  mechanical  trades,  and  there 
should  be  established  public  industrial  high  schools  open  to 
boys  who  take  the  manual  training  course  in  the  prttnary 
schools,  and  from  these  industrial  high  schools  after  a  two  or 
three  years'  course  boys  could  graduate  as  first-class  mechanics. 
This  plan  of  making  the  education  of  the  hand  keep  step  with 
the  education  of  the  head,  in  President  Van  Cleave's  opinion, 
would  give  the  country  more  and  better  mechanics  than  the 
dead  and  gone  apprenticeship  system  ever  furnished. 


TRl'ST  CONFERENCE.— As.  already  noted  in  these  col- 
umns, the  conference  on  Trusts  and  Combinations,  which  is 
to  meet  in  Chicago  from  Oct.  22  to  25,  will  probably  be  the 
largest  gathering  of  well-knmvn  people  ever  assembled  in  this 
country  for  the  purpose  of  discussing  trade  combinations.  The 
delegates  are  being  appointed  by  the  National  A.->sociation  of 
State  Railway  Conunissioners,  and  by  .-^Ity.-Gen.  Hadley  of 
Missouri,  the  latter  being  chairman  of  the  recently  formed 
organization  of  attorneys-general.  The  first  day  of  the  con- 
ference will  be  devoted  to  the  discussion  of  the  regulation  of 
trusts  and  combinaHons  by  the  State  and  Federal  Governments. 
In  the  remaining  days  of  the  conference  corporations  and  their 
capitalization  ami  control,  the  protection  of  investors  and  stock- 
holders, the  just  and  practicable  limit  of  regidation  by  state 
and  nation  of  combinations  in  transportation.  prodiTCtion.  dis- 
tribution and  labor,  and  the  relation  of  labor  organizations, 
eipployers'  organizations,  and  the  various  fanners'  organizations 
and  societies  to  the  trust  question  will  be  discussed.  "Is  the 
Tariff  the  Mother  of  Trusts?"  is  another  subject  that  will 
receive  much  attention,  and  the  discussion,  it  is  expected,  will 
be  participated  in  by  many  of  the  best-known  members  of  «he 
American  Protective  Tariff  .Association  and  of  the  .-Vmcrican 
Free  Trade  League.  .-Vnolher  interesting  topic  on  the  pro- 
gramme will  be  presented  for  discussion  by  J.  .A.  Everitt.  the 
president  of  the  .American  S<x-iety  of  Equity,  a  farmers'  organ- 
ization with  a  membership  of  more  than  2.000.000.  In  his 
speech  Mr.  Everitt  will  discuss  that  org.nnization's  proposition 
to  control  prices  of  farm  products.  The  White  Paper  Trust 
and  the  "Labor  Trust"  will  also  be  subjects  handled  by  Herman 
Ridder.  of  the  New  York  Stoats  Zfitung.  Other  well-known 
persons  who  are  interestetl  in  the  paper  question  will  also 
prob.nbly  be   heard. 


OCTODFR    19,    1907 


ELECTRICAL      W  C)  R  L  D 


75y 


The  Park    Royal   Generating  Station  of  the 
G'-eat   Western    Railway,    London. 

THE  new  electric  supply  system  of  the  Great  Western 
Railway  has  been  installed  partly  to  meet  the  require- 
ments of  the  Metropolitan  Railway  Act,  providing  that 
the  Hammersmith  &  City  line,  owned  jointly  by  the  Metro- 
politan Company  and  the  Great  Western  Company,  and  also 
the  lines  of  the  Great  Western  Company  used  in  connection 
with  the  Hammersmith  &  City  Railway,  should  be  operated 
electrically,  concurrent  with  the  electric  operation  of  part  of 
the  Metropolitan  Company's  Inner  Circle  Railway.  The  new- 
electrical  system  also  provides  for  a  supply  of  electrical 
energy  for  arc  and  incandescent  lamps  and  for  small  motor 
work  throughout  the  Great  Western  Company's  system  in  the 
London  district.  For  the  past  23  years,  the  lighting  supply 
of  the  Great  Western  station  at  Paddington  has  been  provided 
by  a  generating  station  at  that  place  which  was  equipped  with 


the  latter  being  lined  on  the  inside  with  fireproof  plaster.  The 
boiler  house  at  the  east  end  of  the  main  building  is  arranged 
in  three  bays.  Over  the  center  bay  is  a  set  of  steel  coal  bunkers 
having  a  total  storage  capacity  of  600  tons.  A  main  flue  is  built 
behind  each  row  of  boilers,  and  the  two  flues  are  joined  outside 
the  east  end  and  are  carried  into  the  base  of  a  chimney  in 
such  a  way  as  to  leave  room  for  a  connection  to  the  same  chim- 
ney of  a  similar  main  flue  when  the  present  station  is  enlarged 
to  twice  its  size.  A  by-pass  flue  is  also  provided  outside  the 
east  end  of  the  boiler  house.  The  flues  are  arranged  so  that 
connection  can  be  made  to  a  second  chimney  which  will  be 
built  outside  the  northeast  corner  of  the  building  when  the 
station  is  extended. 

To  the  west  of  the  boiler  house,  and  separated  therefrom 
by  a  party  wall,  is  the  main  engine  room,  which  is  likewise 
arranged  in  three  bays,  the  two  side  bays  taking  the  engine 
sets,  and  the  center  bay  the  condensing  plant,  which  is  also 
above  floor  level.  The  switchboards  are  arranged  on  galleries 
extending  across  the  breadth  of  the  engine   room   at   the  west 
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K.SHRAI,   ARRAXCEME.ST  OF   THE   PARK   ROVAL   GENERATING   STATION    OF    THE   GREAT    WESTERN    RAILWAY 

This  historic  instal 


low-pressure  alternators  of  unique  design 
lation  has  only  recently  been  displayed. 

The  new  system  includes  a  main  generating  station  at  Park 
Royal  anci  three  sub-stations  at  the  following  points :  Old 
Oak  Ci.nimon,  Royal  Oak  and  Shepherd's  Bush.  The  dis- 
tribuling  centers  arc  situated  as  follows:  one  at  each  of  the 
Royal  Oak  and  Shepherd's  Bush  sub-stations,  two  at  Old  Oak 
Common,  one  at  Weslliournc  Park  station,  one  at  llammer- 
milh,  and  the  remaining  tive  in  the  neighborhood  of  Padding- 

rn  slation. 

The  general  arrangement  of  the  generating  station  at  Park 
Royal  is  slu/wn  in  l-'ig.  I.  The  present  station  only  occupies 
aljout  one-sixth  of  the  available  ground,  the  idea  being  that 
when  future  needs  warrant,  another  station  can  be  designed 
to  satisfy  the  then  conditions,  untrammcled  by  anything  in  the 
<  arlier  station,  and  in  the  light  of  accumulated  experience. 

'Fhc  m.-iin  building  is  a  .steel  structure,  filled  in  with  brick 
.iiid   roofed   with  glass   and   slate,   the   wooden    framework    for 


end.  The  concrete  foundations  for  the  main  engines  and  for 
the  condensing  plant  leave  five  passages  in  the  basement  from 
end  to  end  of  the  engine  room.  The  three  center  passages  and 
the  space  at  the  east  end  of  the  foundation  blocks  contain  all 
the  pipe  lines.  These  passages  and  the  space  are  separately 
drained  and  entirely  shut  oflf  from  the  remaining  two  passage-, 
and  the  .switchboard  basement  at  the  west  end  which  acconmio 
dales  the  cables.  Room  is  provided  for  a  workshop  and  stores 
in  an  annex  to  the  engine  room.  Coal  is  brought  over  a 
siding  in  20-ton  hopper  cars,  which  empty  into  reinforced 
funnel-shaped  concrete  hoppers  having  a  total  capacity  of  about 
4C0  tons  of  coal.  Beneath  these  hoppers  are  two  tray  con- 
veyors which  carry  the  coal  from  any  hopper  to  the  bottom 
of  two  vertical  bucket  conveyors,  -which  lift  the  coal  al)out  50 
ft.  above  the  boiler-room  floor-level  and  there  deliver  it  to  two 
horizontal  bucket  conveyors  running  into  the  Iwiler  house  and 
emptying  into  the  main  coal  bunker.  The  same  horizontal  con 
veynr-  carry  the  ashes  out  of  the  ash  pits  and  discharge  tlu-m 
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into  an  ash-hoppcr,  standing  over  railroad  tracks.    Tliesc  con- 
veyors are  all  driven  by  three-phase  motors. 

Water  is  taken  from  the  canal  at  Old  Oak  Common,  an 
alternative  supply  being  obtained  from  the  Water  Board,  and 
is  delivered  to  the  water  tank  in  a  yard  outside  of  the  west 
end  of  the  engine  room.  From  this  tank,  the  water  passes  to 
the  pump-room  basement  in  the  boiler  house  and  is  taken-thence 
through  two  cylindrical  drain-water  coolers  into  the  overhead 
feed  tank  in  the  engine  room.  The  make-up  feed  water  is 
supplied    from   this   overhead   tank   through   a   water-softening 


FIG.    2. — COiNVEVUK    GANTRY    BETWEEN    BOILER    HOUSE    AND    DRIVING 
HOUSE. 

plant  into  the  hot-well  tanks.  The  feed-water  pumps  are 
connected  to  tlie  hot-well  tanks  and  also  to  the  main  water- 
supply  pipe,  and  deliver  the  water  through  meters  and  feed- 
water  heajters  to  the  boiler.  The  engines  exhausit  normally 
passes  through  mechanical  oil-separators  and  into  surface  con- 
densers, from  which  the  condensed  water  is  drawn  by  means 
of  air  pumps  and  delivered  by  force  pumps  to  the  inlet  of  an 
oil-separating  and  filtering  plant  at  the  west  end  of  the  boiler 
house,  and  thence  to  the  hot-well  tanks.  The  circulating 
water  for  the  condensers  is  drawn  from  lodges  under  tlic 
cooling  towers  by  centrifugal  pumps,  and  after  passing  througli 
the  condensers  is  forced  to  the  top  of  the  cooling  towers ;  make- 
up water  being  supplied  from  the  water-supply  tank  in  the  yard. 

The  boiler-room  equipment  comprises  lo  Babcock  &  Wilcox 
water-tube  boilers  arranged  dn  rows  along  the  walls.  The  coal 
bunker  over  the  stoking  floor  does  not  obstruct  light  from  the 
side  roof  glazing,  so  that  the  boiler  room  is  light  and  airy. 
The  boilers  are  fitted  with  chain-grate  stokers,  and  the  coal 
is  delivered  into  the  feeding  hopper  of  each  furnace  through 
a  chute  from  the  ooal  bunker  above.  The  boilers  are  fitted 
with  superheaters  and  the  tubes  are  divided  up  so  that  thi 
circulation  of  the  feed  water  is  definite,  passing  lirst  through 
a  set  of  tubes  intended  to  art  as  economizers.  The  feed-watci 
pumps  are  installed  at  the  engine-room  end  of  the  boiler  liousi- 
with  the  oil-separating  and  water-softening  plant  on  either  side 
The  main  w^ork  of  oil  separation  is  done  by  mechanical  oil 
separators  placed  between  the  engine  exhausts  and  the  con- 
densers, and  the  last  traces  of  oil  are  removed  from  the  feed 
water  by  means  of  the  "Davis-Porritt"  electrical  process. 

The  water,  in  being  treated  by  this  process,  flows  under  and 
over  a  series  of  cast-iron  plates  fitted  in  a  vat.  Direct  current 
passing  through  these  alteniate  anodes  and  cathodes  exercises 
a  directive  effect  on  the  oil  particles,  the  greater  portion  of 
which  unite  with  the  iron  oxide  formed  on  the  anode  plates 
and  are  precipitated.  The  remainder  is  buoyed  up  by  the 
escaping  hydrogen  .so  that  the  oil  is  thus  separated  and  the 
water  is  said  to  carry  no  trace  of  oil  recognizable  by  analysis. 
The   direction  of   the   current   is   reversed   from   time  to   time 


when  the  instruments  in  the  vat  circuit  show  that  the  resistance 
has  risen  to  a  certain  value. 

In  the  pump  room  there  are  four  vertical  steam-driven  feed- 
water  pumps,  each  of  which  has  a  rated  capacity  of  6000  gals, 
per  hour  delivered  against  the  working  pressure  of  200  lbs. 
per  square  inch.  The  make-up  water  can  be  supplied  direct  to 
the  hot-well  tanks  from  the  supply  mqin,  but  is  normally 
pumped  into  the  overhead  tank  in  the  boiler  room.  The  inlet 
to  the  softening  plant  is  controUc-d  by  a  float  in  the  hot-well 
tank  below  so  that  the  quantity  of  make-up  water  is  regulated 
automatically.  The  water-softening  plant  is  arranged  in 
duplicate,  each  part  being  capable  of  drawing  2500  gals,  of 
water  per  hour.  Lime  and  soda  are  used  as  the  softening 
reagents.  From  the  precipitating  chamber  the  treated  water 
passes  upwards  through  a  wood-fiber  strainer  and  then,  through 
a  filter  bed  of  quartz  sand. 

The  engine  room  contains  eight  main  generating  sets  arranged 
in  two  rows,  of  four  in  each  bay.  In  the  central  bay  are  four 
surface  condensers  with  their  air  and  circulating  pumps.  Each 
generating  set  consists  of  a  Bellis  engine,  direct-connected  to 
a  three-phase,  50-cycle,  6300-6600- volt,  alternator  built  by  the 
Electric  Osnstruction  Company.  Each  alternator  has  a  rating 
of  750  kilowatts  and  an  overload  capacity  of  25  per  cent.  The 
engines  are  of  the  three-crank,  triple-expansion  type.  The 
governor  is  controlled  by  an  electric  motor  from  the  main 
switchboard  gallery,  so  that  the  speed  of  the  engines  may  be 
easily  controlled  for  synchronizing  and  also  for  adjusting  the 
load  between  the  sets  running  in  parallel.  An  emergency 
valve,  electrically  controlled  from  the  switchboard,  is  also  fitted 
to  each  engine  so  that  steam  may  be  entirely  cut  off,  if  neces- 
sary. The  generators  are  of  the  ordinary  revolving-field  type. 
The  stationary  armature  is  wound  in  open  slots  and  is  star 
connected,  but  the  center  point  is  not  permanently  earthed. 
ScrcAvs  are  provided  for  sliding  the  armature  sidewise  for 
inspection. 

The  main  steam  pipes  are  brought  through  from  the  boiler 
room   in  two  lines   and   joined  into  a   ring  by  cross  piping  at 
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the  end  remote  from  the  boilers.  Each  of  the  condensers  is 
capable  of  handling  42,000  lbs.  of  steam  per  hour.  The  air 
pump  of  each  is  steam-driven  and  the  centrifugal  circulating 
pump  is  driven  by  a  three-phase  motor.  The  circulating  pumps 
can  pass  178  gals,  of  water  per  hour.  A  general  \-iew  of  the 
condensing  plant  is  given  in  Fig.  3. 

There  are  four  cooling  towers  of  the  natural-draft,  wood 
type.  Each  tower  can  be  divided  into  two  sections,  and  under 
ordinary  conditions   of   temperature  can  cool    145.000  gals,  of 
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water  35  degs.  from  1 15  deg.  F.  The  cooling  towers  are  104 
ft.  long  and  zr  ft.  wide  at  the  base;  the  height  from  the  base 
to  the  water  inlet  being  24  ft.,  and  to  the  top  of  the  tower 
74  ft. 

The  western  end  of  the  engine  room,  between  the  main  gen- 
erating units  and  the  switchboard,  is  occupied  by  auxiliary 
machinery  for  supplying  direct  current  and  low-tension  three- 
phase  current.  Two  exciter  units  are  provided,  one  being 
steam-driven,  and  the  other  being  driven  by  an  induction  motor. 
There   are   also   two   storage   batteries    used    as   a   standby    for 


FIG.    4. — NORTH    MAIX    CONTROL   BOARD. 

excitation  purposes.  One  of  the  three-phase  generating  sets 
is  steam-driven,  and  the  other  is  driven  by  a  direct -current 
motor  fed  from  the  exciter  bus-bars.  It  will  therefore  be 
evident  that  only  by  an  e.xtraordinary  coincidence  of  break- 
downs in  different  places  can  the  station  be  deprived  of  energy 
for  excitation  and  auxiliary  motors. 

The  three-phase  motors  used  throughout  the  station  are  sup- 
plied with  cuiTent  at  a  potential  of  630  volts  either  from  the 
low-tension  alternators  or  from  two  sets  of  step-down  trans- 
formers supplied  from  the  bus-bars.  The  motor-driven  three- 
phase  generator  can  be  used  for  supplying  energy  through 
the  transformers  mentioned  or  the  set  may  be  reversed  for 
supplying  direct  current.  The  safeguard?  are  thus  rather  com- 
plete and  are  made  so  by  the  various  combinations  of  steam 
and  motor-driven  direct-current  and  alternating-current  ma- 
chines, rather  than  by  duplication  of  apparatus.  Each  main 
engine  room  bay  and  also  the  workshop  is  equipped  with  a 
20-*on  traveling  crane.  The  condenser  bay  is  provided  with  a 
lo-ton  crane.  All  of  the  cranes  are  equipped  wHth  direct- 
current    scries  motors. 

From  the  main  generators,  the  leads  pass  into  tunnels  under 
the  engine-rocm  floors  and  arc  brought  into  a  cross-tunnel  at 
the  western  end  of  the  station  under  the  switchboard  galleries. 
The  switch  gear  includes  two  high-tension  switchboards  for 
controlling  the  6500-voIt  three-phase  circuits,  and  auxiliary 
switchboard  for  controlling  6so-volt,  three-phase  circuits,  and 
two  switchboards  for  controlling  the  220-volt,  direct-current 
circuits.  The  switchboards  were  supplied  by  the  British 
Thomson-Houston  Company.  The  high-tension  part  of  each 
high^cnsion  switchboard  extends  from  the  basement  to  a 
height  of  3,3  ft.,  and  consists  of  a  steel  framework  filled  in  with 
stone  slabs.  Each  circuit  runs  from  the  bottom  to  the  top  of 
the  board  and  is  separated  from  the  rest  by  stone  barriers. 
The  switches,  transformers,  e^c,  on  each  circuit  are  further 
separated  from  each  other  by  four  horizontal  partitions  which 
divide  the  whole  structure  into  a  set  of  fireproof  cells.  Iron 
doors  on  each  gallery  give  access  to  the  individual  cells  so 
that  each  may  be  easily  examined.  The  control  l)oard  is  place*! 
on  a  gallery  about  14  ft.  above  the  engine-room  floor  and 
slightly  in  front  of  the  high-tension  portion  of  the  switch- 
board.   One  of  the  main  control  boards  is  <ihown  in  Fig.  4. 


Each  main  high-tension  switchboard  controls  the  four  750-kw 
main  generators  in  the  bay  opposite  which  the  switchboard  is 
placed ;  three  high-tension  feeders ;  cables  leading  to  an  artificial 
load  tank  and  some  local  branch  circuits.  The  two  main  high- 
tension  switchboards  can  be  worked  independently  or  can 
have  their  bus-bars  connected  for  working  in  parallel.  Each 
board  has  a  duplicate  set  of  main  bus-bars  and  also  a  set  of 
high-tension  synchronizing  bus-bars  which  are  used  in  con-. 
nection  with  the  testing  and  charging  of  the  feeders  as  well  as 
for  synchronizing  the  generators.  Each  set  of  main  bus-bars 
is  placed  in  a  stone  chamber  with  wire-woven  'glass  sliding 
doors  running  the  length  of  the  switchboard  structure  in  front 
of  the  switch  cells.  The  main  switches  are  mechanically 
operated  from  the  control  board.  Advantage  has  been  taken 
of  the  rodding  system  to  interlock  the  switches  by  an  adaptation 
of  the  railway  signal  frame  lock  so  that  a  generator  cannot 
be  connected  to  one  of  the  bus-bars  unless  the  exciting  and 
synchronizing  switches  of  that  generator  have  been  previously 
turned  to  the  proper  positions.  .\11  of  the  instruments  are 
placed  on  the  control  panels  and  are  worked  from  trans- 
formers. 

Immediately  in  front  of  the  control  panels  are  the  main 
generator  field  regulating  resistance  columns,  the  engine  gov- 
ernor and  emergency  valve  switches;  and  also  a  set  of  signal 
columns  and  indicators  by  means  of  which  the  switchboard 
attendant  can  communicate  with  the  engineers  below.  The 
circuit  for  each  main  generator  or  feeder  starts  in  the  basement 
in  a  cell  containing  a  three-core  cable  sealing  and  dividing  box 
to  which  it  is  connected  by  three-phase  changing  links.  These 
links  (Fig.  6)  are  arranged  and  shaped  so  as  to  enable  any 
core  of  the  cable  to  be  connected  to  any  one  of  the  conductors 
of  the  switchboard  circtut  in  order  that  the  phases  of  a  circuit 
may  at  any  time  be  arranged  correctly  and  symmetrically  with 
reference  to  the  phases  of  the  other  circuits,  irrespective  of  the 
position  of  the  cores  of  the  cable  in  the  box.     .\hove  the  phasc- 


FIC.    5. — f.KNFRAI.    \  [FW    OF    SOUTH     MAIN     IIICH-Tl  NSTOV    SWITCH- 
IIIIARD    AND    EXCITF.R    HOARD. 

changing  links  a  set  of  disconnecting  links  is  provided,  which, 
when  open,  disconnects  the  cores  of  the  cable  from  the  switch- 
l)oard  circuit  and  connects  them  direct  to  earth.  The  links 
can  be  locked  in  the  "open"  or  in  the  "earthed"  position.  On 
the  cable  side  of  these  disconnected  links,  a  set  of  glow  tubes 
is  connccird  In  indicate  when  the  cable  is  alive.  The  circuit 
is  coimcctcd  to  three  oil-brake  automatic  switches,  the  lowest 
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i.f  wlm-li  is  directly  connectc-d  to  fhc  .synchronizing  bus-bars, 
while  the  iwo  upper  switches  connect  to  orve  or  the  other  of 
two  sets  of  main  bus-bars.  The  main  bus-bar  switches  arc  used 
as  selector  switxrhes,  and  also  serve  as  a  standby  to  each  other. 

'i"he  generators  or  feeders  may  be  changed  from  one  set  of 
bus-bars  to  ithe  others  through  the  generators'  own  switches  or 
through  a  separate  bar  coupling  switch.  The  necessary  trans- 
formers for  the  instruments  are  connected  on  the  cable  side 
of  the  main  switches  and  are  also  used  to  energize  the  instan- 
laiKous  reverse  and  time  limit  overload  relays  used  in  connec- 
tion with  the  main  switches.  Time  limit  overload  relays  are 
also  provided  on  the  main  feeder  circuits,  the  cables  cross- 
coiniecting  the  two  main  boards,  the  bus-bar  coupling  circuits, 
the  branch  circuits,  and  the  high-tension  .synchronizing  selector 
switch  feeder.  The  tripping  relays  are  mounted  on  the  froift 
of  the  control  panel  and  release  the  main  switches  by  knocking 
out  a  link  or  toggle  joint  in  the  switch  movement.  Pilot  lamps 
are  used  to  indicate  whether  the  tripping  supply  circuit  is  in 
working  order  or  Hot. 

A  charge  and  test  panel  is  provided  on  cacli  main  high-tension 
switchboard  for  the  purpose  of  testing  and  charging  the  main 
l"iigh-teni.sion  feeders,  either  through  water  rheostats  containing 
three-phase  variable  resistances  or  through  the  step-up  trans- 
formers from  the  auxiliary  650-volt  switchboard.  The  feeder- 
charging  gear  was  supplied  by  Messrs.  Ferranti,  Ltd.  The  aux- 
iliary three-phase  iswitch'board  for  controlling  the  6so-volt  alter- 
nating-current circuits  is  placed  in  line  with  and  between  the 
contact  panels  for  the  .two  main  highntension  switehboarcLs.  The 
auxiliary  lx)ard  is  equipped  with  two  sets  of  bus-bars  which  may 
be  coupled  together  when  required.  Each  of  the  three-phase, 
650-volt    generators    and   the   low-'tcnsion    side   of   each    set    of 


IMG,  0. — CIXL  IN  BASEMENT,  SHOWING  PHASE-CHANCING  LINKS. 

slep-up  auxiliary  transformers  can  be  connected  to  cither  seit 
of  l)us-bars  through  one  or  the  other  set  of  contacts  of  a  special 
double  switch,  fiWed  with  an  overload  release  and  an  interlock 
between  the  two  sets  of  contacts.  The  auxiliary  feeder  circuits 
supplying  the  various  three-phase  motors  throughout  the  build- 
ings are  connected  to  the  top  set  of  bus-bars  through  switches 
with  overload  releases. 
The  two  direct -current  exciter  switchboards  or    the  ground 


floor  can  be  worked  separately  or  in  multiple,  and  each  controls 
one  of  the  auxiliary  direct-current  generators,  one  of  the 
Sitoragc  batteries,  three  feeders  for  supplying  the  direct-current 
crane  motors,  and  the  arc  arnl  incandescent  lamps  of  the  power 
house,  together  with  an  excitation  circuit  for  the  main  and 
auxiliary  three-phase  generators.  There  is  no  automatic  pro- 
tection l)otween  the  exciter  board  and  the  exciter  bus-bars,  but 
a  switch  is  provided  with  a  discharge  resistance  and  contacts, 
so  that,  if  necessary,  the  excitation  of  the  fields  of  (he  alterna- 


M(.     ;  ilKOCGH   GENERATOR  CELLS  OF  SWITCHBOARD. 

•  rs  may  be  switched  off  collectively  on  the  exciter  board.  In 
1  shed  outside  the  engine  room  are  two  tanks  supplied  with 
circulating  water,  each  of  which  forms  an  artificial  load  cor- 
nsponding  to  the  output  of  one  of  the  main  generators. 

Between  the  generating  station,  the  sub-stations  and  the  dis- 
tributing centers  are  about  37  miles  of  high-tension,  three-core 
cable,  and  about  14  miles  of  low -tension  concentric  cable,  in 
addition  to  4  miles  of  juniper  cables.  Each  high-tension  feeder 
between  the  generating  station  and  sub-stations  has  three  cores 
of  .15  s(i.  in.  sectional  area,  insulated  wnth  paper,  load  shcatlied 
and  armored  with  galvanized  iron  wire.  The  high-tei>sion  dis- 
tributor cables  are  similar  in  construction.  The  low-tension 
direct-current  and  alternating-current  cables  arc  concentric, 
paper  insulated  aad  lead-covered. 

The  high-tension  supply  mains  are  led  from  the  station  to 
Old  Oak  Common  along  the  railway.  Each  cable  is  laid  in  a 
separate  Howard  asphalt  trough  filled  in  with  bitumen,  and  cov- 
ered with  a.sphalt  coiKretc.  Where  they  cross  railway  lines  a 
concrete  and  brick  trench  is  built,  with  old  rails  or  steel 
troughing  above  to  fonn  a  floor  for  the  sleepers  and  rails. 

M  points  where  the  cables  are  laid  across  railway  bridges. 
the  cables  have  been  laid  on  steel  plates  fixed  to  the  bridge 
girders,  the  ends  of  the  plate  being  buik  into  the  concrete  bed 
of  the  cable  trench  at  each  end  of  the  bridge,  but  left  frj^ 
for  a  few  feet  between  the  bridge  structure  and  the  anchoring 
point  so  as  to  minimize  as  far  as  passible  the  effect  of  \Hbration. 

.Ml  the  laying  and  joining  had  to  be  done  without  interfering 
with  the  traffic,  and  great  care  had  to  Ik-  taken  to  avoid  acci- 
dents. The  usual  method  of  jointing  the  cables  was  departed 
from,  the  last  JO  ft.  or  30  ft.  of  each  length  of  cable  being  left 
unlaid  until  the  end  had  been  jointed  to  the  next  length.     The 
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ends  to  be  jointed  were  laid  on  a  temporary  platform  placed 
over  the  trench  protei^^  by  a  jointer's  tent.  The  continuity 
of  the  armoring  at  th?  joints  is  maintained  by  copper  strips, 
clipped  to  the  armoring  beyond  the  wiped  plumber's  joint. 

The  three-phase  current  is  transmitted  from  Park  Royal  by 
six  liigh-tension  feeder  cables  as  far  as  an  inspection  chamber 
adjoining  the  sub-station  at  Old  Oak  Common.  From  this 
point  five  high-tension  feeders  are  carried  on  to  anotI>er  inspec- 
tion chamber  at  Westboume  Park.  From  Old  Oak  Common 
inspection  chamber  tw^o  high-<teiision  feeders  supply  .the  Old 
Oak  Common  sub-station.  From  the  Westbourne  Park  inspec- 
tion chamber  four  high-tension  feeders  are  carried  to  supply 
Royal  Oak  sub-station,  and  three  to  supply  Shepherd's  Bush 
sub-station. 

The  inspection  chambers  referred  to  are  small  brick  build- 
ings, into  which  the  feeders  are  brx)ught  and  terminated  in  tri- 
furcating-boxes.  The  separate  conductors  are  then  led  to 
sockets  on  vertical  bars.  The  incoming  and  outgoing  feeders 
are  arranged  along  two  walls  of  the  chamber,  and  are  normally 
connected  by  conductors  taken  up  the  walls  and  across  the  roof. 
P>ut  sets  of  horizontal  bars  crossing  the  feeder  bars,  and  also 
socketed,  permit  of  a  ceitain  amount  of  cross-connection  by 
plugs  between  incoming  and  outgoing  feeders,  so  that  spare 
feeders  on  each  side  may  be  connected  up  as  desired.  The  ar- 
rangements admit  of  the  testing  of  every  feeder  or  conductor. 

The  Royal  Oak  sub-station  is  equipped  with  four  400-kw 
motor-converter  sets,  worked  in  parallel  with  a  battery  having 
a  one-hour  discharge  rate  of  1680  amperes,  in  conjunction 
with  reversible  boosters.  The  sub-station  also  contains  two 
200-lav  motor-converters  for  direct-current  lighting  circuits 
and  for  motor  circuits.  The  Shepherd's  Bush  sub-station  is 
equipped  with  seven  400-kw  motor  converters  worked 
in  parallel  with  a  battery  having  a  one-hour  discharge 
rate  of  840  amperes,  in  conjunction  with  reversible  bootsters. 
The  Old  Oak  Common  sub-station  is  equipped  with  one  400-kw 
and  two  200-kw  motor-converter  sets  for  direct-current  lamp 
and  motor  circuits.  All  three  sub-stations  are  designed  on  the 
same  lines. 


Inductive   Paralleling  of  Rotary   Converters. 

The  accompanying  illustration  shows  a  means  for  operating 
two  or  more  rotary  converters  in  a  generating  station  without 
conductively  connecting  the  converters  on  the  alternating-cur- 


Excitation  Characteristics  of  the  Synchronous 
Motor. 

Bv    .■\.     S.    L.A.NCSDORF. 

Numerous  contributions  to  the  theory  of  alternator  regula- 
tion have  made  it  clear  that  a  complete  treatment  of  the  sub- 
ject must  take  account  of  a  large  number  of  more  or  less  inter- 
dependent actions  and  reactions,  such  as  armature  reaction  and 
reactance,  variations  of  magnetic  leakage  with  load,  cyclic 
change  of  magnetic  reluctance,  etc.  It  follows  that  a  like 
analysis  of  the  synchronous  motor  must  also  take  account  of 


INDIXTIVE    PARALLKLINC    OF    RnTARV    CO.NVERTKRS. 


rent  -idc.  for  which  a  patent  was  issued  to  -Nfr.  L.  C.  Marburg 
on  Sept.  24.  The  step-up  transformers  arc  provide*!  with  a 
plurality  of  independent  low-tension  windings  adapted  to  be 
connected  to  bus-bars  or  to  the  converters.  It  will  be  noted 
that  when  the  bus-bar  scctionali;ring  'switch  is  open  each  gen- 
erator supplies  energy  to  the  stop-up  transformers  and  to  a 
rotary  converter,  and  yet  the  Cfmvcrlcrs  arc  not  conductively 
interconnected  on  the  alternating-current  <u\c  and  there  can  he 
no  objectionable  cross-ctirronts  hrtwocn  the  converters. 


FIG.    I. — VECTOR    DI.\CR.\M    OF   CURRENTS,    E.    M.    F.S    A.SD    FI.fXES    OF 
SYNCHRONOUS    MOTORS. 

these  disturbing  factors,  but  the  difficulties  in  the  way  of  such 
an  analysis  are  so  considerable  that  it  appears  necessary  to  as- 
sume certain  ideal  conditions  in  order  to  arrive  at  reasonably 
simple  results.  In  the  following  discussion  of  the  synchronous 
motor  it  has,  therefore,  been  assumed  that  the  magnetic  circuit 
of  the  machine  is  unsaturated,  that  the  reluctance  of  the  mag- 
netic circuit  and  the  armature  reactance  are  constant  (or  that 
their  variable  values  may  be  replaced  by  their  averages)  and 
that  the  m.  m.  f.  of  armature  and  field  circuit  currents  may  be 
combined  vectorially.  The  extent  to  which  these  assumptions 
are  appro.\imate  will  affect  the  results  given  below  in  like 
measure. 

Fig.  1  represents  diagrammatically  the  relations  between  the 
various  quantities  involved.  It  is  drawn  in  such  a  way  that 
counter-clockwise  rotation  is  to  be  considered  positive,  and  in 
consequence  the  complex  expression  for  impedance  is  r  -|-;:r, 
instead  of  r  —  jx,  as  used  by  Steinmetz.  The  figure  is  similar 
to  the  one  given  in  a  recent  paper*  by  Mr.  B.  T.  McCormick. 
Let  £«  =  impressed  e.  m.  f.  at  motor  terminals 

£1  :=  counter-generated  e.  m.  f.  of  motor 
e  r=  resultant  e.  m.  f . 
i  =  armature  current 
F,i  =  armature  m.  ni.  f. 
F  =  field  m.  m.   f . 
Fr  =  resultant  m.  ni.  f. 
Moreover,  let  r  and  x  represent  the  effective  resistance  and  re- 
actance of  the  armature,  respectively. 

The  essential  condition  of  Fig.   I   is  that   F,  shall  be  in  lime 
quadrature  with  Fr. 

Expressed  in  complex  quantities. 

e  n.  — £, 

«-: = (I) 

r-f  ;>        r-f  jx 
Fr  =  F+Fo  (2) 

F<,  =  ki  (i) 

Fr  —  —  jmE,  (4) 

where  k  and  hi  are  constants  whose  values  arc  obvious. 

"Eflrct   of   Armature  Reaction   in   Synchronous  Motors  and   Rotary   Con- 
verter.    Canadian  Sodely  of  Civil  EnKineer*i.  March   14,  1907. 
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Algebraic    traiisfoniiation    and    combinations    of    these    four 
equations  result  in  the  following  equations  for  £,  and  i; 


£.= 


hlU-\-F(r  +  jx) 


where 


o  —  jb 
jmEt  +  F 


a=:  k  -\-  iiix 
b  =:  mr 


(5) 


(6) 


The  power  developed  by  the  motor  is  obtained  by  rriultiply- 
ing  £i  by  that  component  of  i.  which  is  in  time  phase  with  it  (or 
in  time  phase  opposition)  ;  or  in  complex  quantities,  by  taking 
the  real  part  of  the  product  of  £i  and  the  conjugate  of  i; 
that  is,  the  power  is 

P=-[E,i'y  (J) 

where  »'  is  the  conjugate  of  i. 

Counting  time  from  the  instant  when  £0  is  at  its  maximum, 

£0  -  jEo; 
and  noting  from  Fig.  i  that  F  is  itself  of  the  form 

F  =  F'  —  jF", 
there   results   the   following  expression    for   P  on   substituting 
values  in  (7)  : 

aEF"  +  boEF' —  Fr 

P  = (8) 

a'  +  b' 

Treating  the  equation  (6)  in  a  similar  manner,  and  rationaliz- 
ing, the  current  is  given  by 

m'Eo  —  2mEoF'  +  F' 


a'  +  b' 
Referring  to  Fig.  i,  it  will  be  seen  that 
F'  ^^  F  sin  a 
F"  =^  F  cos  a 
hence,  substituting  these  values  in  (8) 

F: 


^=^^l" 


(ID) 


I'here 


£0  £0 

Q  =  —  [a  cos  a  +  b  sin  a]  ^  —  V  a'  +  b'  sin  (o  -|-  *) 
R  R 

The  value  of  *  in  the  last  equation  is  determined  by  the  condi- 

a 
lion  tan  'I'  =  — . 
b 
Equation  (9)  becomes,  after  similar  substitutions, 
Q=       P  (a'  +  fc=) 
i"  (0=  +  6')  =  m'Eo'  + h 


\IF P(a'  +  bT 


2)iiE„sin  a 


tQ  \Q'      P(a'+fc=)-, 


0  I — 

(n) 
Equations  (lo)  and  (11)  give  the  general  values  of  armature 
current  and  field  excitation  in  terms  of  a  variable  parameter,  o, 
and  the  power  developed ;  and  from  them  may  be  drawn  the 
usual  "V-curves"  by  giving  definite  values  to  P,  and  for  each 
value  allowing  o  to  take  all  possible  values.  Certain  special 
cases,  however,  present  features  of  general  interest,  and  will 
be  discussed  in  what  follows. 

Imposing  the  condition  P  =  o,  representing  the  limiting  con- 
dition of  running  light,  (10)  and  (11)  become 


E, 


F  =  —  Va'  +  b'  sin  (a  -f  0) 


(12) 


E. 

i:=±  —  cos  O 


(13) 


The  geometrical  meaning  of   (12)   and   (13)    is  clearly  seen 


FIG.    2. — POLAR    DIACRA.M    OF    E,XCITATION    AND    ARMATURE    CURBENT. 

from  Fig.  2,  the  significance  of  the  parameter  a  being  especially 
prominent.     Evidently,  the  relation  between  F  and  i  is  repre- 


FIC.    3. — PHASE    CHARACTERISTIC    OF    SYNCHRONOUS     MOTOR. 

sented  by  two  ellipses,  as  seen  in  Fig.  3.    The  ellipses  cut  the 
axis  of  i  where 

»i£o 


Vo'  +  b' 

and  the  axis  of  F  where 

F  =  ±  mE, 
The  maximum  value  of  «  (from  (13))  is 
£. 

Imajr  =  — 


and  that  of  F  is 


£. 
r-Vo'TlP 


(14) 
(15) 

(16) 
(17) 


Examinati(.>n  of  (14),  (15)  and  (17)  will  show  that  \(  k  =  o 
(representing  no  armature  reaction),  these  equations  become 
identical  with  those  derived  by  Steinmetz. 

The  maximum  I'aluc  of  P  (from  10)  occurs  when 
a'  +  b'      Q' 

P =  — ; 

r  4 

substituting  the  value  of  Q.  there  is  obtained  for  this  value  of 
maximum  power 

£.' 

Pmax  = jiM'(a-f*)  (18) 

4^ 
but    for  any  given  value  of   F.  P  becomes   a  maximum   when 
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dP 


da 


=  0;   from   (8) 
dP 
da 


■  aEoFsiiia  -T-  bEJ'cosa 


a'-^  b' 


hence  tana  =  —  =zcoian<t>,  or  a^ 0;  hence  (18)  becomes 

a  2 


(19) 


4^ 


or  independent  of  the  value  of  k. 

Minimum  current  at  any  given  power  is  determined  by  the 
condition  that  the  armature  current  must  be  in  phase  with 
the  impressed  electromotive  force.  Since  the  expression  for  the 
latter  is  Ea  =  jEo,  it  follows  that  the  complex  expression  for  • 
must  also  be  of  the  form  » =;i;  if  now  in  equation  (8)  there 
is  substituted  for  F  its  value  {F'  —  jF"),  and  the  resulting 
expression  is  rationalized,  there  results 

[a  (mE,  —  F)  —  bF"\  + ;  [aF"  +  b  (mE,  —  F')] 

i  ^ 

a=  +  fc' 
Hence,  for  in-phase  current,  it  must  follow  that 
a  (mE„  —  F')  —  bF"  =  o 

Substituting   for  F'  and  F"  their  values   in   terms   of   a,   and 
reducing, 

F  Va'-j-b-cos  (a  —  4>)  =  amEo  (19) 

The  real  value  of  the  armature  current  under  these  conditions 
is,  therefore, 

aF"  +  b(mE«  —  F') 


(f+b' 

<.nd  on  substituting  for  F'  and  F"  as  before,  this  becomes 

F  Va'  +  b'  sin  (a  —  <t>)  =  bmE«  —  i  (a'  +  b')  (20) 

Squaring  (19)  and  (20)  and  adding, 

P  =  m^E^'  4-  r"  (a'  +  bV  —  2bmE«i  (21 ) 

Equation    (21)    represents   analytically    the   curve   drawn   in 

dashed    lines    in    Fig.   3.     It    is    obviously    a    hyperbola.     The 

mEta                      bmEo 
coordinates    of    its    vertex    are    F  = and    1  = . 


Va'  +  b'  a'  +  b' 

The  power  corresponding  to  this  point  may  easily  be  found  by 
substituting  these  values  in  (10)  and  (11),  and  eliminating  o; 
the  actual  value*  of  this  particular  power  is  thus  shown  to  be 

m'Eoa'r 
P'  = (22) 

(a'  +  b')' 

Equation  (22)  gives  that  value  of  the  power  which  corre- 
sponds to  the  minimum  excitation  consistent  with  unity  power- 
factor.  It  is  interesting  to  compare  this  value  with  the  maxi- 
mum power  that  the  machine  is  capable  of  yielding  (see  equa- 
tion 19).  As  an  approximation,  made  for  the  sake  of  simplicity, 
assume  that  k  is  negligibly  small,  or  in  other  words,  that  the 
armature  magnetomotive  force  is  small  compared  with  that 
of  the  field  winding;  the  value  of  a  then  becomes  equal  to  mx, 
and  on  substituting  this  value  in  (22)  there  results 

/"  4r'x' 

= =  4siii^<i  cos'<i  =  sin'20  (23) 

Pmnx       (r-  +  X")' 

X 

where  6  is  defined  by  Mn  9  =  — .     Equation   (23)   shows  very 

r 
clearly  that   r  must   be   small   compared   with   x  if   the   motor 
is  to  have  large  overload  capacity  under  normal  operating  con- 
ditions (unify  power-factor  and  moderate  excitation). 


Contact   Method   of   Gas    Engine    Ignition. 

By  E.  J.  Edwards. 

In  the  design  of  a  "contact"  or  "make-and-break"  sparking 
equipment  for  a  gas  engine  there  are,  from  an  electrical  stand- 
point, four  factors  to  be  considered;  electro-motive-force, 
inductance,  resistance  and  time  erf  contact;  all  of  which  are 
constant  or  nearly  so  for  any  given  arrangement  for  igniting 
'at  constant  engine  speed.  If  these  constants  of  the  circuit  are 
known  the  current,  the  energy  stored  in  the  magnetic  field  of  the 
coil  at  the  time  of  break  and  the  efficiency  with  which  this 
energy  is  stored  can  be  calculated. 
Let  E  =  electromotive  force,  in  volts. 

L  =  coefficient  of  self  inductance,  in  henrys. 
R  =  resistance  of  the  circuit,  in  ohms. 
t  ^  duration  of  contact,  in  seconds, 
e^base  of  the  naperian  system  of  logarithms  =  2.718. 
The  current  at  any  time,  t,  after  closing  the  circuit  is 

This  equation  shcnvs  that  for  a  duration  of  contact  of  L  h-  i? 

£ 
seconds,   the   current   at   the   time   of   break   will   be   .632   — ; 

R 
which  is  true  for  all  circuits.    If  time  be  measured  in  terms  of 
the  time  constant  L-^  R  the  rate  of  increase  of  current  will 
be   the   same   for   all  circuits,   as   shown  below,   plotted    from 
equation  (l). 
Letting  H' =  the  energy  stored  magnetically  at  the  end  of  / 


\ 

^ 

N 

y 

/ 

/ 

— -£ 

iijo^ 

t 

/ 

— 

»% 


RELATION    BETWEEN    THE   CURRENT   AND    EFFICIENCY    AND   THE   TIME 
CONSTANT. 

seconds  after  closing  the  circuit  of  the  coil   and  denoting  in- 
stantaneous values  by  small  letters,  div  =  e  idt  (2) 
where  e  is  the  e.  m.   f.  of  self  induction; 
di 
e^-L-  (3.) 

dt 
From    (2)    and    (3) 

di 

div  =  —  iL dl  =  —  Lidi  (4) 

dl 


/: 


Lidi  =  —  ]iLI' 


(5.) 


*In  deriring  (33)  the  work  ii 
form  1'  (a*  -(-*•)  =  (mF,  —  F 


nuch  aiinplificd  by  writing   (11)    in  (he 
I  a)'  +  P*  «"•  o. 


The  negative  sign  indicates  that  work  has  been  done  in  storing 
the  energy  in  the  magnetic  field  during  the  lime  t,  throughout 
which  the  current  was  increasing  to  the  value  /. 

The  efficiency  of  this  process  is  the  ratio  of  the  stored  energy 
to  the  energy  given  to  the  circuit  in  a  given  time.  The  latter 
can  be  determined  as  follows:  The  quantity  of  electricity  in 
ampere-seconds  Q  passed  through  the  circuit  during  the  time  * 
is  proportional  to  the  area  between  the  current  curve,  above, 
the   A'   axis   and   the   vertical    line   through    the   time   /.     This 
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iiniltiplied  by  the  c.  m.   f.  acting  in  the  circuit  gives  the  energy 
consiinicd,  ^F'. 

IV 
Efficiency  = (6. ) 


J  t(-"0" 


R    \  R 

and  the  eMerny  consigned  is 


Rl 
L 


Rt 


E' I  L 

W- 1    T-\ €      L 

R    \  R  R 

>ni   (I)  and   (5)   tlie  energy  stored  is 


2/?= 
Tile  efficiency  is  therefore 


W        2R 

W                            R  T 

L 

L 

T-] 1      L      — 



R 

R 

L 

l.etiiiif;  t  1=  K  ( ).  that  is,  expressing  / 

m  t 

R 

constant,  and  substituting  in  (11)  gives: 

(I-'-*)" 

P'fficiency  =; 

— 

(;■) 


(8.) 


(9.) 


(10.) 


(II.) 


/  in  terms  of  the  time 


(12.) 


2  (A: +  *-«■•— I) 

This  expression  shows  that  the  efficiency  with  which  energy 
is  stored  in  any  inagnetic  field  is  independent  of  the  constants 
of  the  circuit  if  the  time  during  which  the  energy  is  stored 
is  expressed  in  terms  of  the  time  constant.  The  efficiency  when 
K  =  \  is  54.3  per  cent,  and  it  falls  to  22.1  per  cent  when 
Az=:3;  the  complete  curve,  plotted  from  (12)  being  shown 
above.  The  efficiency  of  storing  energy  in  the  magnetic 
field  of  the  induction  coil  will  therefore  be  better  the  shorter 
the  time  of  contact.  The  energy  delivered  to  the  spark  will  in 
general  be  different  from  that  stored  in  the  coil  at  the  time  of 
break.  The  energy  of  the  magnetic  field  of  the  coil  could  be 
greater  because  some  of  the  energy  is  lost  in  the  iron  and 
copper  of  the  coil  as  the  energy  is  given  up  to  the  spark. 
.•\gain  it  could  be  less,  due  to  the  fact  that  the  battery  potential 
acts  in  the  saiue  direction  as  the  e.  m.  f.  of  self  induction  and 
therefore  aids  in  making  the  spark. 

Little  can  be  gained  from  a  malhematical  discussion  of  the 
spark  energy  because  it  would  involve  a  knowledge  of  the 
resistance  inserted  in  the  gap  during  the  time  of  break,  which 
would  vary,  by  some  unknown  law,  from  zero  at  the  instant, 
of  release  to  nearly  infinity  at  the  time  when  the  arc  is  broken. 
There  is  good  reason  to  bolieve  that,  within  working  limits  and 
for  coils  with  properly  built  cores,  the  energy  delivered  to 
the  spark  docs  not  differ  greatly  from  that  stored  in  the  mag 
netic  field  of  the  coil,  since  the  two  unknown  factors  are  of 
necessity  comparatively  small  and  have  opposite  effects. 

In  order  to  obtain  experimental  data  with  which  to  check 
the  above  deductions  a  running  test  was  made  011  a  fully 
loaded  engine.  The  coil  used  was  wound  with  No.  12  B  &  S 
copper  wire,  and  had  about  a  thousand  turns  with  seven  taps 
.irranged  so  that   various   inductances  could  be  obtained  up   to 


.27  henry;  which  range  is  greater  than  is  used  in  practice.  A 
battery  of  seven  2V2  in.  x  6  in.  dry  cells  was  used  as  a  source 
of  energy.  The  sparking  mechanism  of  the  engine  was  re- 
modeled so  that  the  time  of  contact  could  be  varied  without 
changing  the  lime  in  the  engine  cycle  at  which  release  would 
take  place.  This  gave  a  test  with  three  variables ;  inductance, 
e.  m.  f.  and  the  duration  of  contact.  The  object  of  the  test 
was  to  ascertain  how  nearly  the  results  would  conform  to 
the  above-discussed  relations,  and  to  determine  the  quantity  of 
stored  energy  required  to  give  perfect  ignition. 

The  coefficient"  of  self  induction  had  seven  values  (.002  to 
.27  henry  J,  the  time  four  (.006  to  .066  second^  and  the  e.  m.  f. 
seven  (1.5  to  10.5  volts>.  The  engine  was  run  under  the 
several  possible  conditions,  and  the  percentage  of  failure  of 
ignition  was  noted. 

The  results  show  that  the  engine  operated  in  general  as  would 
be  expected  from  the  theory.  For  each  period  of  contact  used 
the  engine  gave  perfect  ignition  at  a  certain  induction  with  a 
minimum  number  of  cells.  For  a  time  of  contact  of  .006  sec. 
perfect  ignition  could  not  be  had  with  less  than  four  cells 
while  for  a  time  of  .066  sec.  the  engine  ran  perfectly  with 
two  cells  with  a  range  of  inductance  from  .04  to  .27  henry. 

Table  i  shows  the  calculated  stored  energy  for  each  value 
of  the  inductance,  and  the  time,  with  the  least  number  of  cells 
which  would  give  perfect  ignition. 

STORED    E.N'ERGY    IN    JOL'LES. 

, Inductance  in    Henrys s 

Time.  Sec.      ,27  .199  .132  .080  .041  .014 

.0062 0064  .0060  .0060  .0100  .0120  .0280 

.0260 0310  .0250  .0160  .025  .040  .063 

.044 051  .062  .090  .057  .085  .093 

.066 045  .056  .080  .100  .129  .168 

One  is  forced  to  the  conclusion  that  the  efficiency  of  "un- 
building" is  not  constant,  but  varies  in  the  same  way  as  the 
efficiency  of  "building."  T+ie  shorter  the  time  and  the  higher 
the  inductance  the  less  the  stored  energy  required.  That  the 
efficiency  of  "unbuilding"'  should  become  less  as  the  inductance 
decreases  is  to  be  expected,  because  the  resistance  becomes 
large  in  comparison  to  the  inductance  and  thereby  causes  a 
large  resistance  loss.  The  fact  that  the  efficiency  of  "unbmld- 
ing"  should  decrease  with  increased  time  used  is  not  ^o  easily 
accounted  for.  This  result  is  due  partly  to  the  fact  that  for  the 
longer  times  polarization  of  the  battery  took  place,  with  the 
result  that  the  calculated  value  of  the  stored  enorg>'  is  some- 
what too  large;  but  this  does  not  fully  account  for  the  differ 
ence.  It  must  then  be  accounted  for  by  the  only  other  variable, 
which  is  the  condition  under  which  the  break  is  made.  With 
the  sparking  mechanism  used,  the  circuit  was  opened  by  a 
hammer  blow,  which  was  hardest  for  that  adjustment  which 
gave  the  longest  time  of  contact.  Therefore  the  conclusion 
that,  within  the  range  afforded  by  this  experiment,  the  slower 
the  separation  of  the  contacts  the  more  efficient  the  spark. 

The  following  facts  must  therefore  be  considered  in  the 
design  of  a  sparking  equipment.  The  shorter  the  time  of 
contact  the  higher  the  inductance  and  the  smaller  tlu-  resistance, 
the   more   efficient    is   the   operation   of   the   system.      .M.so,   the 

L 
shorter  the  liiiu-  in  term...  of  — —  the  higher  the  factor  of  safolv; 
R 
I. 

when   I   is   less   tliaii   ,   if   tlic   engine   speed   should   dccrea.se 

R 
the  spark  inorg}-  wnidd  be  much  increased:  due  to  the  increased 

L 

period   of   coiitacl.      If   /   is   much   greater   ihan   the   spark 

R 
energy  would  in  no  case  be  much  increased  by  a  reiluction  of 
the  engine  speed  and  would  probably  be  decreased  in  most  cases 
due  to  increased  polarization  of  the  battery. 

The  decrease  of  the  resistance  of  the  system  is  liniileil  by  the 
cost  of  construction  or  by  the  size  of  the  coil.  The  inductance 
is  limited  by  the  same  considerations  and  also  by  the  fact 
that   a   high   inductance   requires   a   high   e.   m.    f.      .\    hish   in 
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ductance,  therefore,  involves  a  high  battery  investment  so  that 
the  gain  in  efficiency  is  offset  by  the  fact  that  the  battery  will 
deteriorate  more  from  age  than  from  use.  If  perfect  ignition 
13  to  be  obtained  at  the  least  cost  per  year,  the  number  of -hours 
per  day  that  the  engine  is  to  run  must  be  taken  into  considera- 
tion. When  an  engine  runs  onlj'  a  few  hours  per  day  the 
electrical  efficiency  can  be  sacrificed  in  order  to  keep  down  the 
battery  investment. 

On  the  basis  of  battery  tests  and  prices,  in  connection  with 
the  above  conclusions,  the  following  empirical  formula  for 
determining  the  most  advantageous  number  of  2^2  in.  x  6  in. 
dry  cells  is  offered. 

(I  ^  .4  X  hours  per  day  +3  (13) 

This  gives  3  cells  as  the  minimum,  and  8  cells  for  an  engine 
running  for  12  hours  per  day.  If  the  engine  is  to  be  run  for 
more  than  12  hours  it  is  advisable  to  employ  two  batteries; 
each  being  in  use  half  the  time. 

The  inductance  should  be  rather  high  in  all  cases;  that  is, 
liigher  than  present  practice,  and  never  less  than  .05  henry. 
When  a  battery  of  few  cells  is  used  the  time  of  contact  must 
be  made  long,  in  order  to  have  sufficient  spark  energy.  When 
a  battery  with  a  large  number  of  cells  is  used  the  period  of 
contact  can  be  made  short,  thereby  maintaining  the  same  factor 
of  safety,  but  increasing  the  electrical  efficiency. 

The  relation  of  the  inductance  to  the  time  of  contact  can  be 
obtained  from  equations   (1)   and   (5). 

2  rA     i-e      L      1  (14) 

where  IV  is  the  value  of  the  spark  energy,  taken  from  the  above 
table,  and  multiplied  by  a  factor  of  safety.  The  e.  m.  f.  E 
for  a  dry  battery  is  approximately  1.5  per  cell. 

R  =  r'n  +  r"  +VTC~  (i.v) 

where  )'  is  the  resistance  per  cell  (about  .16  ohm),  )"  the  re- 
sistance of  the  connections  (about  .2  ohm)  and  C  is  a  constant 
depending  on  the  size  of  wire  used  for  the  coil  and  the  relative 
dimensions  of  the  coil  (1.85  for  the  coil  tested).  From  this 
equation  it  is  seen  that  for  any  assumed  values  of  IV  and  E,  L 
bears  a  certain  relation  to  /,  but  it  cannot  fall  below  a  certain 
value.  If  the  value  of  t  is  required  to  bear  a  certain  relation 
L 

to  • the  possible  minimum  value  of  L  is  still  further  limited. 

R 

The    above    relations    can    be    approximately    maintained    by 

expressing  L   and   /  as   straight   line    functions  of   ii,  where   n 

has   previously  been  obtained   from    (13).     Assuming  a   factor 

of  safety  of  3,  the  following  empirical  expressions  are  obtained. 

L=  (.04"  —  .06),  in  hcnrys.  (16.) 

A:  =  (1.45  — .I5«)  (17) 

L 

l  =  K (18.) 

R 
For   an   engine   running    for    12   hours   per   day   using   a   coil 
with  Ct=  1.85  the  following  constants  are  obtained: 
»i  =  8, 

L  =  .26,  in  henrys. 
R  =  2.65  in  ohms. 
L 

—  =  .C98.  in  seconds. 
R 

K  =  .25 
t  ^  .024,  in  seconds 


Water-Jet  Lightning  Arrester. 

In  the  water-jet  lightning  arrester  shown  herewith,  for  which 
a  United  States  patent  was  granted  to  Mr.  S.  Schneider,  of 
Berlin,  Germany,  on  September  17,  the  connection  to  ground 
through  the  water-path  is  incomplete  except  wImmi  extra  high 
potential  exists  on  the  transniissirni  line.    Thus  there  is  nn  con- 


stant consumption  of  energy.  The  arrester  is  of  the  horn  type 
the  horn  which  is  connected  to  the  ground  being  form-ed 
in  part  by  a  jet  of  water  supplied  through  an  insulating  tube. 
Statically  charged  water  drops  in  the  jet  are  attracted  by  means 
of   the   opposite    charge   on   the    high-potential    conductor,    and 


SCHNEIDER     WATER-JET     GRDt'XDER. 

hence  when  the  charges  are  excessive  the  jet  is  deflected  over 
against  the  conductor  and  a  high  resistance  path  is  formed 
from   tl:e   conductor   to   the   ground. 


The    Grounded    Neutral    in    High-Tension 
Systems. 


At  the  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers, held  Oct.  II,  the  subject  of  the  grounded  neutral  with  and 
without  scries  resistance  in  high-tension  systems  was  treated  at 
length  in  a  paper  by  Mr.  Paul  M.  Lincoln.  Papers  relating  ex- 
periences with  the  grounded  neutral  were  presented  by  Mr 
George  I.  Rhodes  and  Mr.  F.  G.  Clark,  .\bstracts  of  these 
three  papers  are  given  below. 

Mr.  Lincoln  showed  that  the  following  advantageous  results 
accompany  the  use  of  the  grounded  neutral :  The  electromotive 
force  between  a  conductor  and  the  ground  remains  fixed  and 
constant.  Abnormal  static  induction  on  neighboring  circuits 
is  eliminated.  Opportunity  for  using  the  ground  as  a  working 
conductor  is  provided.  It  is  possible  to  detect  (and  remove  im- 
mediately if  desired)  a  "ground"  on  any  portion  of  the  sys- 
tem. The  condenser  currents  drawn  from  the  several  phases 
are  rendered  equal.  Among  the  disadvantages  were  noted  the 
following :  One  "ground"  disables  a  part  or  the  whole  of  the 
system.     A  proper  "ground  connection"  is  difficult  to  obtain. 

Even  where  good  engineering  practice  <lict;ites  a  resistance 
in  the  neutral,  the  unavoidable  resistance  in  the  ground  connec- 
tion is  not  so  valuable  as  it  might  be,  because  of  its  extreme 
variability.  The  difference  of  the  seasons,  as  well  as  the  dry- 
ing-out action  of  any  ground  current  that  may  flow,  will  cause 
large  variations  in  ground-resistance.  Moweycr.  on  high-poten- 
tial .systems  the  presence  of  even  the  maximum  .imount  of  re 
sislaiice  that  is  contingent  upon  good  construction  is  r.irely  suf 
ficcnt  to  cause  trouble. 

The  object  sought  in  "grounding"  the  neutral  is  to  take  care, 
not  of  normal  conditions,  but  abnormal  ones.  It  is  the  first 
thought  of  the  operating  engineer  to  maintain  the  syvice,  and 
he  therefore  inst.ills  automatic  circuit-breakers  and  other  devices 
to  protect  the  system  in  case  an  abnormal  condition  arisen 
The  abnormal  conditions  that  may  arise  are;  i,  short  circuits: 
2,  open  circuits,  and  3,  "grounds." 

With  the  neutral  connected  direct  to  earth,  a  "ground"  on 
any  conductor  means  a  short-circuit:  the  action  of  automatic 
circuit  breakers  will  then  take  place.  The  amount  of  current 
that  will  flow  through  such  a  short-circuit  can  be  limited  by  in 
serling  resistntice,  and  pr.ictically  the  only  object  of  resistance 
is  to  cause  such  a  limitation  of  current. 

The  flow  of  excessive  currents,  such  as  wouhl  lake  place  were 
there  no  rcsi.stance.  is  detrimental  for  several  reasons.  It 
throws  an  unnecessarily  great  strain  upon  the  circuit-breakers 
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which  are  called  upon  to  interrupt  the  current.  The  large  cur- 
rent-flow which  takes  place  may  cause  a  phase  distortion  and  a 
drop  in  voltage  which  may,  in  turn,  be  suflicicnt  to  cause  syn- 
chronous apparatus  on  the  line  to  drop  out  of  step.  Almost  in- 
variably an  arc  takes  place  at  the  point  of  "grounding"  of  con- 
ductors, and  an  excessive  current  will  cause  excessive  destruc- 
tion at  this  point.  A  dead  short  circuit  on  any  system  causes  a 
heavy  shock  due  to  the  tremendous  currents,  and  a  consequent 
tendency  to  distort  the  windings  of  any  synchronous  apparatus 
connected  to  the  system. 

All  of  these  objections  can  be  overcome  to  a  greater  or  less 
degree  by  inserting  resistance  in  the  neutral.  Increased  neutral 
resistance,  however,  while  it  limits  the  current  flow  through  a 
grounded  conductor,  and  overcomes  the  above  objections,  can 
do  so  only  by  allowing  an  increase  in  the  potential  of  the  two 
good  conductors  "above  ground"  while  the  current  exists.  If  the 
object  in  "grounding"  is  to  prevent  such  an  abnormal  rise,  the 
insertion  tends  to  defeat  that  purpose.  The  choice  of  the  proper 
resistance  becomes  a  question  of  compromise  between  the  dis- 
advantages of  going  to  either  e.xtreme.  There  seem  to  be  good 
reasons  for  adopting  a  "grounding"  resistance  which  will  lie 
between  the  following  limits — that  large  enough  to  prevent  a 
severe  shock  to  the  system,  or  the  voltage  on  the  affected  phase 
dropping  to  a  point  where  the  synchronous  apparatus  will  drop 
out  of  step  and  that  small  enough  to  permit  sufficient  current 
to  flow  to  trip  the  circuit  breaker. 

In,  relating  the  experience  of  the  Interboro  Rapid  Transit 
Company  with  the  grounded  neutral,  Mr.  Rhodes  stated  that 
the  chief  circumstance  which  led  to  the  grounding  of  the  neutral 
of  the  high-tension  system  was  the  serious  nature  of  cable  burn- 
outs. The  system  was  operated  for  about  three  and  one-half 
years  without  a  grounded  neutral,  in  which  time  about  i6o 
miles  of  cable  was  operated  for  three  years  and  340  miles  for 
one-half  year.  Since  grounding  the  neutral,  the  system  has 
been  in  operation  for  two  years  with  about  340  miles  of  cable. 

Previously  to  grounding  the  neutral,  there  were  twelve  dis- 
tinct operating  burn-outs,  and  since  then  there  have  been  six- 
teen. It  appears  from  this  fact  that  grounding  the  neutral  has 
had  no  material  effect  on  the  number  of  burn-outs.  This  is  as 
was  expected. 

Of  the  twelve  burn-outs  occurring  previously  to  the  grounding 
of  the  system,  four  shut  down  the  power  station ;  one  other  shut 
down  two  sub-stations,  and  four  more  shut  down  one  sub- 
station. Of  the  other  three  which  did  not  shut  down  the  sub- 
station, two  were  isolated  in  time  to  prevent  a  short  circuit. 

Of  the  sixteen  burn-outs  that  have  occurred  since  grounding 
the  neutral,  not  one  has  caused  a  shutdown  of  the  power  sta- 
tion; eight  have  shut  down  the  sub-station  fed  by  the  cable, 
two  have  caused  one  other  feeder  to  open,  and  six  have  caused 
no  disturbance  other  than  the  opening  of  the  switches  of  the 
feeder  in  trouble. 

Previously  to  the  grounding  of  the  neutral,  the  switches 
operated  with  explosive  violence  on  the  short  circuiting  of  a 
cable,  at  limes  throwing  oil  and  burning  the  contacts.  Under 
present  operating  conditions,  however,  the  switches  always  open 
very  quietly,  so  quietly  in  most  cases  that  it  was  necessary  to 
install  a  telltale  to  indicate  when  there  had  been  abnormal  cur- 
rent through  the  neutral  rheostats. 

Before  grounding  the  neutral,  in  all  burn-outs  the  cable  was 
so  badly  injflrcd  that  it  was  impossible  to  make  any  bridge  test, 
and  it  was  necessary  to  open  a  great  many  manholes  before 
locating  the  trouble.  Of  the  sixteen  burn-outs  that  have  oc- 
curred since  the  grounding  of  the  neutral,  fourteen  of  them 
were  in  such  condition  that  the  fault  could  be  easily  located  by 
the  Murray  loop  method. 

In  the  above  system  the  neutral  point  of  only  one  of  the 
generators  is  connected  to  earth,  experience  having  shown  that 
when  the  neutral  points  of  several  generators  are  simultane- 
ously grounded  very  serious  trouble  is  encountered  from  triple- 
frequency  cross  currents  in  the  neutral  connections.  Mr. 
Rhodes  stated  that  probably  something  would  be  gained  by  in- 
creasing the  resistance  between  the  neutral  and  the  earth  con- 
nections.    When    the   scheme   was    first   contemplated    it   was 


planned  to  ground  the  neutral  through  six  ohms,  there  being  at 
that  time  only  one  power  station.  Now  with  two  stations  in 
parallel  the  effective  grounding  is  through  only  three  ohms, 
making  the  possible  ground  current  twice  that  originally  planned 
for.  The  use  of  the  former  resistance  would  have  decreased  the 
number  of   shutdowns  of   the  sub-stations. 

Mr.  Clark  stated  that  in  a  certain  ii,ooo-volt  system,  a  part 
of  the  circuits  of  which  are  aerial  and  a  part  underground,  the 
neutral  point  of  each  generator  is  connected  to  a  bus-bar 
through  a  fourth  pole  of  the  generator  circuit  breaker.  The 
neutral  bus-bar  is  connected  to  one  end  of  a  cast  grid  resistor 
suitably  insulated.  The  other  end  of  the  resistor  is  connected 
to  a  ground  plate  located  in  earth  kept  moist  with  salt  water. 
There  is  6.7  ohms  of  resistance,  or  sufficient  to  allow  1000 
amperes  in  the  neutral  circuit  in  the  event  of  a  "ground."  A 
current  of  1000  amperes  will  raise  the  temperature  of  the  re- 
sistor by  approximately  1000  degs.  Fahr.  in  one  minute.  An 
ammeter  on  the  switchboard  indicates  the  amount  of  current  in 
the  neutral  connection.  A  pilot  lamp  lights  whenever  50 
amperes  or  more  flows  through  the  resistor.  This  lamp  remains 
lighted  until  an  auxiliary  circuit  is  opened,  and  has  been  instru- 
mental in  determining  the  number  of  short  circuits  that  were 
also  grounds. 

During  two  years'  operation  there  have  been  more  than  70 
short  circuits.  About  25  of  these  have  caused  sub-station  inter- 
ruptions, and  six  have  been  at  locations  near  enough  to  the 
power  station  to  cause  power-station  interruptions.  About  one- 
half  of  these  short  circuits  showed  a  ground  connection.  There 
have  been  10  "grounds,"  of  which  the  neutral  ground  connection 
assisted  in  "clearing"  eight.  One  held  for  four  minutes  and  one 
for  three  minutes,  both  developing  into  two-wire  short  circuits. 
.Mthough  in  case  of  a  short  circuit  to  earth  the  resistance  of  the 
ground  path  is  sufficient  to  divert  some  current  to  neighboring 
telephone  lines,  no  serious  telephone  troubles  have  been  en- 
countered, and  there  have  been  no  indications  of  trouble  in 
telephone  or  telegraph  lines  caused  by  induced  potential. 

A  communication  from  Mr.  F.  G.  Baum  was  read  by  Mr. 
Percy  H.  Thomas.  Mr.  Baum  stated  that  experience  has 
demonstrated  that  when  the  equipment  has  been  properly  de- 
signed and  the  insulation  is  ample,  the  system  operates  equally 
as  well  when  delta-connected  as  when  star-connected.  For 
very  high  voltage  work  it  is  preferable,  however,  to  use  the 
star-connection,  in  which  event  the  neutral  can  be  reached  with- 
out trouble. 
•  A  communication  from  Mr.  O.  S.  Lyford,  Jr.,  called  atten- 
tion to  the  great  advantage  of  the  A-conncction,  on  account  of 
the  fact  that  the  system  can  continue  in  operation  with  the 
transformers  V-connected,  when  one  of  the  transformers  has 
been  damaged.  Moreover,  when  the  A-connection  is  used 
without  a  grounded  neutral,  the  system  can  be  continued  in 
operation  when  a  single  ground  occurs  on  one  circuit. 

Mr.  P.  Junkersfeld  related  the  experience  of  the  Chicago 
Edison  Company,  which  has  in  use  about  270  miles  of  cable 
work.  The  neutral  point  of  the  system,  in  almost  all  cases,  is 
connected  solidly  to  ground.  In  a  few  cases,  a  certain  amount 
of  resistance  is  used.  He  expressed  the  opinion  that  it  is  ad- 
vantageous to  ground  the  neutral  point. 

Mr.  Philip  Torchio  slated  that  tJie  New  York  Edison  Com- 
pany has  in  use  about  200  miles  of  cables,  operated  at  66,000 
volts  and  at  11,000  volts.  The  neutral  point  is  not  grounded, 
yet  very  few  troubles  have  been  encountered.  He  stated  that 
the  only  real  advantage  in  using  a  grounded  neutral  is  the  as- 
sistance received  in  disconnecting  the  damaged  circuit.  That 
is  to  say,  the  safety  devices  may  be  made  to  operate  more  posi- 
tively when  a  grounded  neutral  is  used  than  when  such  neutral 
is  omitted.  The  New  Yprk  Edison  Company  has  emfloyed  in 
connection  with  its  ungrounded  system  a  relay  device  for  dis- 
connecting defective  circuits,  which  is  believed  to  be  equally  as 
reliable  as  any  device  employed  with  grounded  systems.  The  de- 
vice consists  of  a  circular  transformer  core,  which  is  placed  over 
the  cable.  When  the  condenser  currents  in  the  three-conductor 
cables  are  in  the  normal  three-phase  relation,  there  is  no  re- 
sultant m.  ni.  f.  in  the  surrounding  iron  ring.    When,  however, 
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there  is  a  ground  on  the  system,  a  certain  amount  of  current 
which  passes  outward  through  one  conductor  of  the  cable  does 
not  return  through  the  other  conductors,  but  reaches  the  power 
house  by  some  other  route.  Thus  magnetism  is  produced  in 
the  surrounding  iron  ring.  A  coil  wound  on  this  ring  is  con- 
nected to  a  relay  device  which  serves  to  open  the  circuit  when 
the  leakage  current  reaches  a  certain  permissible  maximum. 

Mr.  X.  J.  Xeall  discussed  the  bearing  of  the  grounded  neutral 
upon  the  lightning  arrester  equipment,  and  expressed,  the  opin- 
ion that  so  far  as  the  lightning  arresters  are  concerned,  a 
grounded  neutral  is  of  no  real  assistance.  It  is  probably  better 
to  use  a  well-insulated  .  delta-connected  system  without  a 
grounded  neutral. 

Mr.  C.  W.  Stone  called  attention  to  the  fact  that  the  difficulty 
in  selecting  a  proper  value  for  the  resistance  in  the  ground 
circuit,  when  several  generators  are  connected  in  parallel,  can 
be  eliminated  in  part  by  using  a  separate  resistance  for  the 
circuits  of  each  generator. 

The  discussion  of  the  papers  was  closed  by  Dr.  C.  P.  Stein- 
metz,  who  remarked  that  practically  every  opinion  that  had 
been  stated  by  one  speaker  had  been  contradicted  in  equally  as 
strong  terms  by  another  speaker.  This  condition  is  attributable 
to  the  fact  that  each  speaker  discussed  the  problem  from  the 
viewpoint  of  his  own  system.  What  might  be  proper  for  one 
system  operating  under  certain  conditions  would  be  improper 
for  another  system  in  which  the  conditions  were  different. 
Thus  the  solution  of  the  problem  would  be  entirely  different 
for  a  system  in  which  only  cable  work  was  used  and  a  sys- 
tem in  which  only  overhead  transmission  lines  were  used.  He 
stated  that  in  general  it  is  preferable  not  to  ground  the  neutral 
of  a  system  unless  the  conditions  are  such  as  to  necessitate  such 
grounding.  In  former  years,  the  general  plan  was  to  keep 
all  parts  of  the  system  thoroughly  insulated  from  ground.  At 
the  present  time,  the  general  tendency  is  to  connect  everything 
to  ground  that  can  be  so  connected.  Dr.  Steinmetz  stated  that 
it  is  usually  good  practice  for  the  engineer  when  in  doubt  as 
to  whether  to  use  a  certain  scheme  not  to  employ  it  if  such 
scheme  is  in  common  use,  because  he  unintentionally  in  most 
cases  favors  that  side  which  is  the  fad  of  the  time. 


A  New  Mercury-Vapor  Lamp  in  Competi- 
tion with  Arc  Lamps. 


A  series  of  abstracts  published  in  the  Digest  (Kuech  and 
Retchinski,  Jan.  19,  1907,  p.  148;  Arons  and  Kuech,  July  13, 
1907,  p.  97;  Bussmann,  Sept.  7,  1907,  p.  479)  has  given  infor- 
mation relating  to  an  interesting  and  novel  development  of  the 
mercury-vapor  lamp.  From  a  paper  read  by  Director  O.  Buss- 
mann before  the  Berlin  Electrical  Society  and  published  in  the 
last  issue  of  Eleklrotechnische  Zeitschrift  it  appears  that  the 
new  lamp  has  now  passed  from  the  experimental  into  the  com- 
mercial stage.-  In  construction  it  is  nothing  more  nor  less  than 
a  mercury-vapor  lamp;  its  distinguishing  feature  is  that  the 
tube  in  which  the  mercury  arc  plays  is  made  of  fused  quartz 
instead  of  glass,  so  that  it  stands  very  much  higher  tempera- 
tures, while  its  properties  and  form  render  it  a  direct  competitor 
of  the  high<andle-power  arc  lamp  for  general  use. 

Mr.  Bussmann  pointed  out  that  if  the  curve  of  specific  power 
consumption  (with  the  watts  per  candle-power  as  ordinates  and 
the  watts  as  abscissx)  is  plotted  for  the  ordinary  mercury- 
vapor  lamp,  this  curve  has  a  minimum  corresponding  to  a 
specific  consumption  of  0.6  watt  per  candle.  If  the  supply  of 
power  is  increased,  the  candle-power  increases  to  a  less  de- 
gree than  the  watts ;  in  other  words',  the  watts  per  candle  in- 
crease. If  this  experiment  is  pushed  so  far  that  the  glass  tube 
containing  the  arc  begins  to  soften,  the  lamp  consumes  about 
I  watt  per  candle-power. 

This  obserration  was  the  starting  point  of  experiments  of 
Dr.  Richard  Kuech,  engineer  with  W.  C.  Heraeus,  in  Hanau,  a, 
well  known  German  platinum  firm,  which  in  the  past  few  years 
has  developed  a  line  of  fused-quartz  apparatus  for  very  high- 


temperature  work  in  physical  and  chemical  researches.  As  is 
now  well  known,  fused  quartz  has  the  property  of  having  prac- 
tically a  zero  temperature  coefficient  of  expansion,  so  that  it  may 
be  heated  or  cooled  suddenly  without  damage.  It  is,  for  in- 
stance, possible  to  pour  cold  water  into  a  quartz  tube  brought 
up  to  red  heat  without  danger  of  cracking  it. 

Dr.  Kuech,  who  was  acquainted  with  the  possibilities  of 
fused  quartz,  was  led  to  the  consideration  that  the  increase  of 
watts  per  candle-power  with  watts  in  the  mercury-vapor  lamp 
could  certainly  not  go  on  forever  and  for  certain  theoretical 
reasons  he  concluded  the  curve  of  the  specific  consumption 
must  reach  a  maximum  somewhere,  and  would  then  come 
down  to  very  low  values.  This  conclusion  was  confirmed  ex- 
perimentally. With  the  arc  playing  in  a  quartz  tube  it  was  pos- 
sible for  him  to  raise  the  temperature  very  much  higher  than 
could  have  been  done  in  a  glass  tube.  A  curve  determined  ex- 
perimentally by  Dr.  Kuech,  reproduced  in  Fig.  i,  shows  that  the 
expected  maximum  is  reached  at  about  I  watt  per  candle,  and 
that  afterwards  the  specific  consumption  decreases  rapidly 
down  to  about  0.16  watt  per  candle. 

It  is  instructive  to  observe  what  happens  after  the  arc 
is  started.  In  the  new  lamp,  as  in  the  ordinary  mercury-vapor 
lamp,  the  tube  is  exhausted  when  cold.  When  the  circuit  is 
closed,  the  arc  in  the  quartz  lamp  fills  the  whole  tube,  just  as 
is  the  case  of  the  ordinary  lamp;  but  after  some  time  the  arc 
contracts  into  a  thin  line  and  not  only  does  not  increase  in 
candle-power,   but   changes   in  color,   the   unpleasant   greenish- 
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FIG.   I. — VARIATION  OF  SPECIFIC  CONSUMPTION. 

blue  light  of  the  mercury  arc  becoming  a  more  pleasant  yellow- 
white  light.  By  a  comparison  of  the  spectra  of  an  ordinary 
mercury-vapor  lamp  and  the  quartz  lamp,  it  is  found  that  the 
latter  shows  in  addition  to  the  well-known  mercury  line  spec- 
trum, a  continuous  spectrum,  and  the  intensity  of  the  latter  in- 
creases with  the  watts.  Moreover,  the  intensity  of  the  different 
lines  in  this  spectrum  increases  in  a  different  degree.  The  yel- 
low and  red  rays  increase  much  more  in  intensity  than  the 
green  and  blue  rays,  and  the  lamp  emits  distinctly  red  rays. 

In  the  ordinary  mercury-vapor  lamp  the  vapor  pressure  in- 
creases to  about  2  mm.  On  the  other  hand,  in  the  quartz  lamp, 
when  it  is  operated  to  its  best  advantage  in  practice,  the  pres- 
sure has  gone  up  to  about  one  atmosphere.  For  this  reason 
the  new  lamp  may  be  called  a  "high-pressure  mercury-vapor 
lamp."  For  experimental  purposes  it  is  possible  to  push  this 
increase  of  pressure  still  further,  for  instance,  up  to  about  2 
atmospheres,  but  in  practice  this  involves  dangers  from  escap- 
ing mercury  vapor.  For  this  reason  the  commercial  lamp  is 
operated  at  about  i  atmosphere  pressure,  or  slightly  less.  For 
a  vapor  pressure  of  about  i  atmosphere  the  specific  consump- 
tion is  0.2  to  0.25  watt  per  hefner  candle-power,  if  the  electri- 
cal power  is  measured  at  the  terminals  of  the  lamp  and  the 
candle-power  in  a  direction  perpendicular  to  the  axis  of  the 
tube. 

The  third  feature  which  strongly  distinguishes  the  quartz 
lamp  from  the  ordinary  mercury-vapor  lamp  is  that  the  arc  is 
very  much  shorter.  For  this  reason  the  dimensions  of  the  tube 
are  very  much  smaller.  This  will  be  seen  from  the  following 
comparison : 

OUps  Lamp  Quartz  Lamp 

no  cm  length  8  cm  length 

Siie  for  no  volts 3  to  4  cm  diameter  1  to  iVi  cm  diameter 

For  this  reason  it  is  possible  to  use  for  the  new  quartz-tube 
lamp  fittings  similar  to  those  ordinarily  used  for  arc  lamps,  the 
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iKw  lamp  being  intended  to  compete  with  Irigli  candle-power 
arc  lamps.  Fig.  2  shows  a  quartz  lamp  for  3.5  amperes  and  220 
volts.  The  lamps  for  indirect  illumination  appear  to  be  even 
more  agreeable  in  form,  as  is  seen  from  Kig.  3,  whjch  shows  a 
2.S-ampere,  220-voIt  quartz  lamp  in  connection  with  incan- 
descent  lamps. 

The  quartz  tube  of  the  3.5-anipere.  220-voll  lamp  (Fig.  2)  is 
shown  in  Fig.  4.  This  illustration  shows  plainly  two  metal 
vanes  at  the  two  ends  which  serve  for  cooling  purposes.  The 
heat  produced  in  the  mercury  poles  is  conducted  away  by  these 
vanes  and  radiated.  The  size  of  the  vanes  regulates  the  heat  re- 
moval and  determines,  itherefore,  the  current  which  the  lamp 
con'sumcs  after  having  reached  the  stationary  condition.  The 
quartz  tube  is  moval)le  around  a  horizontal  axis  and  may  be 
easily  replaced.  For  ligliting  It  the  tube  is  automatically  tilted 
on  closing  a  switch  by  means  of  a  shunt  electromagnet,  so  that 
.•1    thin    stream   of   mcrcurv   Hows    from   one   end    to   the   other. 


FIG.    2. — 3.5,    200-VOLT    QfARTZ    LAMP. 

Wht-n  the  circuit  is  closed,  tlic  shunt  niagnet  will  carry  no  cur 
rent,  and  the  tube,  therefore,  comes  hack  to  its  normal  posi- 
tion and  the  arc  is  star«ed.  Besides  the  tilting  mechanism,  the 
lamp  contains  the  necessary  resistance  in  series  with  the  line 
comieotion.  Since  no  further  accessories  are  required  and  as 
the  lamp  can  be  operated  singly  at  no  volts  or  220  volts,  its 
installation   is  exceedingly   simple. 

In  teats  of  the  new  lamp  in  the  Keichsanstalt  the  results 
given  in  the  following  table  Avere  obtained.  Tlie  volts  repre- 
seitt  the  potential  difference  at  the  poles  of  the  lamp  (without 
series  resistance).  The  amperes  are  the  current  through  the 
lamp.  The  next  column  gives  the  candle-power  in  hefners, 
measured  horizontally  and  perpendicularly  to  the  quartz  tube, 
followed  by  the  mean  spherical  candle-power.  The  last  two 
columns  give  the  specific  consumption  in  watts  per  befner. 


.Mc 


Watts  Pc 


lUnl        Spllcrical        Horizontal 


Watts  Pit 
Mean 

Spherical 


of  not  more  than  50  per  cent,  there  results,  if  all  losses  arc  in- 
cluded, a  specific  consumption  of  0.25  watt  per  lower  hemis- 
pherical candle-power  if  clear  globes  are  used.  For  globes, 
frosted  inside,  the  consumption  is  5  to  10  per  cent  higher.  For 
"opal  globes"  it  is  20  to  30  per  cent  higher. 

Simultaneously  with  the  increase  of  pressure  in  the  quartz 
tube,  the  resistance  of  the  arc  changes.  Shortly  after  closing 
the  circuit  the  tube  consumes  about  20  to  30  volts.     If  only 
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the  normal  current  passed  through  it,  the  total  normal  watts 
(about  100  watts)  would  not  be  sufficient  to  bring  the  tube 
to  the  required  high  temperature.  It  is.  therefore,  necessary 
to  pass  in  the  begininng  as  high  a  current  through  the  tube  as 
practicable  in  order  to  arrive  as  quickly  as  possible  at  the  high 
temperature.  For  this  reason  the  series  resistance  is  so  de- 
signe<l  thait  the  iititial  currerit  is  more  than  double  the  normal 
current.     .\    few   minutes  after  closing  the  circuit   the  current 


If  it  is  taken  into  consideration  that  the  scries  resistance 
consmnes  abovt  35  to  40  volts,  and  that  the  light  radiated  up- 
wards is  sent  down  by  means  of  a  metallic  reflector  with  a  loss 


m;.  4. — TUBE  OF  ylAKTZ   I.AMI' 

decreases,  but  the  voltage  increases  until  at  iK>rmal  current  i; 
has  reaclKxl  the  normal  value  of  180  to  iqo  volts  with  larger 
lamps  and  160  volts  with  smaller  lamps. 

The  tvmper.T.ure  within  the  tube  is  very  high.  .\  normal 
180-volt  lamp  reaches  a  temperature  of  1700  dcg.  C.  when  it 
is  operated  at  60  volts  only.  When  it  is  operated  at  the  normal 
voltage  of  180  the  temperature  is  estimated  to  be  about  (1000 
deg.  C.     Since   for  experimental  purposes  the  voltage  may  be 


October  19,  1907. 


ELECTRICAL       W  C)  R  L  D 


raised  to  about  250,  whereby  the  pressure  becomes  2  atmos- 
pheres, Mr.  Bussmann  thinks  that  the  temperature  then  reaches 
the  highest  values  which  it  is  possible  at  present  to  obtain. 

The  price  quoted  for  the  3  to  4-ampere  lamps  for  220  volts, 
which  in  energy  consumption  correspond  to  12  to  i6-ampere 
arc  lamps,  is  about  $50,  including  one  quartz  tube.  The  price 
of  the  smaller  2j/2-ampere  lamp  is  $42.50.  The  high  first  cost 
of  the  lamp,  in  comparison  with  ordinary  arc  lamps,  is  due  to 
the  high  cost  of  the  quartz  tube,  for  which  up  to  80  grams  of 
fused  quartz  are  required.  The  market  price  for  fused  trans- 
parent quartz  is  now  about  25  cents  per  gram.  It  may  be  ex- 
pected that  ways  and  means  will  be  found  to  decrease  the  cost 
of  preparing  fused  quartz  so  that  the  quartz  tiibes  which  now 
cost  singly  from  about  $26  to  $32.50  will  also  become  cheaper. 
In  spite  of  this  high  first  cost,  the  quartz  lamp  will  be  found 
satisfaSory  even  now  for  many  applications  on  account  of  its 
long  I^  and  because  practically  no  attendance  whatever  is 
necessary.  The  life  of  a  quartz  tube  is  guaranteed  by  the  fac- 
tory to^  1000  hours,  but  this  is  stated  to  be  a  low  figure  which 
is  greatir  surpassed  by  the  results  in  practice. 

PractSally  the  only  cost  of  operation — besides  power  cost — 
will  be  Tor  replacing  the  quartz  tubes  by  new  ones.  As  men- 
tioned before,  this  is  after  a  use  of  1000  hours,  and  then  the 
charge  for  a  new  quartz  tube  is  only  $S,  if  the  old  quartz  tube 
is  returned,  since  it  can  be  worked  over  again  at  the  factory, 
h  is  stated  that  the  Qi:artzlampen  Gesellschaft,  in  Pankow, 
which  manufactures  these  lamps,  will  put  them  regularly  on  the 
market  during  this  autumn. 

The  new  lamp  is  thought  to  be  specially  suitable  for  light- 
ing extended  railroad  stations  on  account  of  the  high  voltage 
aiKl  the  small  attendance,  and  also  for  lighting  workshops, 
parks  and  streets.  Since  for  interior  lighting  the  lamp  yet 
lacks  sufficient  red  rays,  it  is  useful  to  combine  it  with  ordi- 
nary incandescent  lamps  as  shown  in  Fig.  3.  Besides  the  visi- 
ble radiation,  the  quartz  lamp  has  a  very  strong  ultra-violet 
radiation,  which  makes  it  useful  for  therapeutic  work  and  also 
for  photographic  purposes,  etc.  For  these  purposes  a  special 
type  of  lamp  has  been  developed. 

Since  the  ultra-violet  radiation  is  injurious  to  the  skin  and 
the  eye,  protection  from  the  ultra-violet  radiation  is  afforded 
by  means  of  glass  screens,  which  absorb  this  radiation  com- 
pletely. In  the  lamp  as  shown  in  the  illustrations  for  general 
lighting  purposes,  this  result  is.  of  course,  obtained  by  the  sur- 
rounding glass  globe. 

Mr.  Bussmann's  paper  was  discussed  at  great  length.  Many 
pcikcrs  referred  to  the  difficulty  of  making  accurate  photo- 
metric tests  of  such  sources  of  light  as  the  mercury  arc,  on 
account  of  its  peculiar  spectrum  compared  with  ordinary 
sources  of  light.  Other  speaker*  claimed  there  was  no  diffi- 
culty in  this  case.        . 

Dr.  N'orden  poirvted  out  that  the  new  quartz  lamp  should  not 
be  cfmiparcd  with  the  ordinary  mercury-vapor  lamp  with  re- 
spect to  its  commercial  applications.  The  ordinary  mercury- 
vapor  lamp  IS  a  source  of  light  of  medium  intensity,  say  of,  300 
■o  600  candle-power,  while  the  new  quartz  lamp  has  an  intcn- 
•ity  of  several  tlKnisand  candle-power,  and  is,  therefore,  one 
of  the  strongest  artificial  sources  of  light  which  we  have. 
The  ordinary  mercury-vapor  lamp  is  only  adapted  for  interior 
lighting,  while  the  new  quartz  lamp  should  compete  with  flame- 
irc  lamps  for  strong  light  effects  in  streets,  etc. 

It  was  further  pointed  out  by  Dr.  Gehrckc  that  while  the 
i.-w  lamp  contains  red  rays  it  docs  not  contain  them  in  great 
|iiant»:ics,  and  its  color  cannot  he  called  "beautiful,"  If  an 
amalgam  of  zinc  anrl  mercury  is  use<l  instead  of  mercury,  the 
color  bccfimcs  very  nnich  better,  (hough  the  economy  may  be 
less.  Mr.  VVangcmann  suggested  to  put  <^nnc  highly  refractory 
material  around  the  mercury  arc  and  by  thus  healing  it  to  an 
enormous  temperature  produce  a  strr>ng  artificial  light  of  the 
nature  of  the  Drtimmond  light.  Mr.  H.  Hcracus  replied  that 
l)Oth  these  suggestions  had  been  tried  in  his  works,  but  had  been 
found  impractical.  If  a  zinc  amalgam  is  used  instead  of  pure 
mercury,  a  combination  spectnnn  is  oblained  for  sonic  time, 
but  Sf)on  only  the  pure  mercury   spectrum  stirvive^.     Any  im- 


purity has  a  bad  effect  on  tne  life  of  the  lamp.  His  firm,  how- 
ever, makes  special  lead-bismuth-zinc-cadmium-amalgam  lamps 
as  suggested  by  Dr.  Arons.  This  lamp  is  e.xcellent  for  spectro- 
scopic purposes,  but  not  suitable  for  ordinary  illumination. 

The  Germans  now  make  it  a  practice  to  compare  arc  lamps 
on  the  basis  of  the  mean  lower  hemispherical  candle-power. 
But  it  would  seem  that  for  the  comparison  of  different  types 
of  lamps  the  only  true  criterion  is  the  mean  spherical  candle- 
power. 

It  may,  therefore,  be  interesting  to  compare  this  new  Ger- 
man lamp  with  our  ordinary  arc  lamps  in  this  respect.  Data 
introduced  at  the  hearing  in  the  Colorado  Springs  arbitration 
proceedings  (  Electrical  AVorld.  .April  27.  1907,  v.  49,  p.  821) 
indicated  that  "the  maximum  candle-power  of  the  open  "full 
arc'  is  only  about  1200  instead  of  2000  as  popularly  believed,  its 
mean  spherical  candle-power  being  400  to  450,  or  about  i 
candle-power  per  watt;  while  the  usual  6.6-ampere  enclosed 
arc  gives  only  150  mean  spherical  candle-power,  corresponding 
to  3  watts  per  candle-power." 

According  to  the  Reichsanstak  tests  mentioned  above,  iW 
4.20-ampere  quartz  tube  lamp  gave  2680  and  3110  mean  spherical 
hefner  candle-power,  the  voltage  at  the  terminals  of  the  quart? 
tube  being  174  and  197,  respectively.  If  we  add  40  volts  as 
lost  in  the  series  resistance,  the  voltage  at  the  terminals  of  the 
lamp  becomes  214  and  237,  respectively,  hence  the  watts  899 
and  995.  Since  i  spherical  hefner  candle-power  equals  0.88  sphcr 
deal  British  candle-power  (if  we  i-se  the  older  official  ratio). 
the  corresponding  British  candle-powers  of  the  quartz  lamp 
are  2358  and  2737.  We  therefore  get  for  the  specific  consump 
tion  the  figures  0.38  and  O.36  watt  per  .mean  spherical  (British) 
candle-pcwer  measLTed  without  outer  globe. 


New  Telephone  Patents. 

CO.MIilNEn   JACK    AND    DROP. 

E.  J.  Grenier,  of  Menominee,  Mich.,  has  invented  a  combined 
drop  and  jack.  The  shutter  hook  has  its  upper  face  shaped 
into  a  cam  so  that  in  rising  it  not  only  releases  the  shutter,  but 
also  gives  it  a  positive  kick  outward.  The  falling  shutter  en 
gages  clever,  elevating  it  to  close  the  right  bell  contact  and 
also  swinging  its  farther  end  into  the  plug  channel  of  the  jack 
thimble.  The  entering  plug  thus  actuates  the  lever,  its  for 
ward  end  coming  down  on  the  tube  of  the  shutter.  The  shutter 
thus  is  lifted  back  home  automatically. 

niVIDEII    SIGNALING    AND    TALKING    ClRCflT. 

Except  in  llic  extremely  short  line  house  systems  there  ha> 
been  little  thought  of  dividing  the  signaling  and  talking  circuits, 
it  having  been  considered  decidedly  economical  to  make  tlv 
same  line  and  apparatus  suffice  for  both  in  so  far  as  possibb- 
However,  H.  F.  Joeckel.  of  Clayton,  111.,  has  now  patented  a 
system  wherein  if  two  line  wires  be  provided,  one  is  used  to 
ring  over  to  ground  and  the  second  to  talk  over  to  ground 
There  is  nothing  in  the  patent  .specification  which  shows  where 
f;ne  could  afford  to  use  such  a  system   in  practice. 

TRANSMITTER     MOfTHPIECE. 

In  .some  classes  of  telephone  instruments,  the  transmitter  is 
placed  with  its  edge  to  the  rser.  the  mouthpiece  then  having  a 
right  angle  bend  near  its  base  so  that  its  mouth  will  be  pre 
sented  to  the  user.  With  such  an  arrangement  an  adjustment 
of  the  height  of  the  moulhpi"i-e  can  be  accomplished  by  swing 
ing  it  in  a  vertical  plane  about  its  base  as  an  axis.  To  this 
end  R.  Knoll,  of  .Austria,  has  patented  a  special  mounting  for 
such  a  mouthpiece.  This  consists  of  a  nipple  having  a  flangi 
midway  its  length  and  a  split  end.  the  nipple  being  attached  to 
the  transmitter.  The  metal  mouthpiece  has  an  expanded  slit 
end  which  snaps  off  the  flange,  while  the  split  tube  engages 
its  bore  lightly. 

SWITi  llrioARIl    CIRCt'ITS. 

Whenever  cut-off  relays  have  been  used  in  connection  with 
subscribers'  line  circuits,  there  has  been  found  a  disagreeable 
tendency  to  a  loud  report  at  the  instant  of  operation.     This  i^. 
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of  course,  due  to  the  fact  that  within  the  limits  of  practical 
construction  it  is  found  impossible  to  prevent  an  abrupt  change 
of  the  potentials  impressed  upon  the  line.  Mr.  H.  P.  Clausen 
of  Chicago  has  patented  an  arrangement  of  circuits  designed  to 
reduce  the  click  in  the  telephone.  This  comprises  auxiliary 
contacts  for  the  line  relay  by  which,  as  it  operates  to  display 
the  line  lamp,  it  also  short-circuits  the  line.  When  the  cut-off 
relay  acts,  the  short-circuit  provides  a  path  for  the  disturbing 
currents.  The  short-circuit,  of  course,  opens  after  the  line 
relay  is  cut  off.  Mr.  Clausen  has  assigned  his  patent  to  the 
American  Electric  Telephone  Company. 

In  the  accompanying  Fig.  I  is  shown  the  circuits  of  a  two- 
wire  system  patented  by  E.  E.  Clement,  of  Washington,  D.  C. 
It  will  be  seen  that  in  the  case  of  a  call  in,  the  lower  relay 
responds  to  cut  in  the  line  lamp  and  also  the  upper  or  cut-off 
relay.  This  latter  does  not  operate  because  of  the  resistance 
of  the  line  or  lower  relay.  Now  when  a  plug  is  inserted,  the 
coils  in  parallel  with  the  line  relay  provide  sufficient  current 
to  operate  the  cut-off  relay.  This  clears  the  line  relay  and  puts 
out  the  line  lamp.  It  will  be  seen  that  the  line  relay  must  fall 
back  slowly  enough  to  enable  the  cut-off  to  act  completely 
before  the  line  relay  begins  to  fall  back.  For  an  inward  call, 
the  insertion  of  a  plug  in  the  jack  is  of  no  effect  until  the  sub- 
scriber answers.  When  this  occurs  the  relays  rapidly  operate 
in  succession. 

An  improvement  in  automatic  exchange  circuits  has  been 
patented  by  Mr.  E.  D.  Fales,  of  Chicago.  This  relates  to  the 
release  circuit,  which  during  switching  and  conversation  is 
maintained  to  prevent  the  apparatus  from  returning  to  zero  or 
normal.  It  has  been  usual  to  arrange  this  circuit  so  that  each 
machine  involved  in  a  connection  controlled  the  release  circuit 
of  that  machine  subordinate  to  it  until  the  last  or  connector  ma- 
chine. Now  when  a  subscriber  hung  up,  an  appreciable  time  was 
required  to  restore  the  mechanism,  as  the  first  switch  had  to 


FIG.    I. — Cl.li.MKNT    SWnVHltnARU   CIRCUITS. 

return  clear  to  normal  before  releasing  the  second,  and  so  on. 
In  the  present  improvement  the  various  release  circuits  are  in 
series,  so  that  at  the  first  break  of  this  circuit  all  machines  in- 
volved start  back  home  simultaneously.  This  patent  has  been 
assigned  to  the  Automatic  Electric  Company. 

INTERCOMMUNICATING    SWITCH. 

C.  E.  Lee,  of  Chicago,  has  patented  an  intercommunicating 
switch  with  an  automatic  release  feature.  An  extension  from 
the  hook  lever  latches  over  the  springs  in  a  manner  to  secure 
them  in  the  operative  position  until  the  receiver  is  returned  to 
the  hook.  The  springs  are  set  in  the  operative  position  by 
push  buttons. 

SUPERVISORY     CIRCUIT. 

Supervisory  lamp  signals  are  almost  universally  included  in 
local  circuits  controlled  by  relays  in  the  main  cord  circuit. 
The  number  of  relays  required  has  varied  from  one  to  four,  ac- 


cording to  the  arrangement  of  signals  and  the  type  of  switch- 
board. 

In  Fig.  2  is  shown  a  two-wire  system  in  which  no  relays  are 
required  in  the  cord  circuit  to  control  the  super\'isory,  this 
control  being  accomplished  by  the  arrangement  of  relays  and 
circuits  of  the  line.  The  line  relay  serves  in  a  dual  capacity, 
its  back  and  front  contact  circuits  being  controlled  by  the  cut- 


FIG.  2. — DEAN  SUPERVISORY   SYSTEM. 

off  relay.  The  supervisory  lamp  included  in  the  talking  circuit 
is  so  proportioned  as  not  to  glow  for  the  talking  current,  but 
it  will  glow  when  an  auxiliary  low  resistance  path  is  provided 
by  the  dropping  back  of  the  line  relay  armature.  W.  W.  Dean 
is  the  inventor  of  this  circuit,  his  patent  being  assigned  to  the 
Kellogg  .Switchboard  and  Supply  Company. 


Letter  to  the  Editors. 


Leakage    Reactance     ot    Induction    Motors. 


To  the  Editors  of  Electrical  World: 

Sirs  : — In  the  issue  of  the  Electrical  World  dated  Sept  14, 
there  appears  a  letter  headed  "Standardization  of  Scientific 
Notation,"  by  Mr.  J.  P.  Nikonow,  in  which  reference  is  made 
to  an  article  on  "Leakage  Reactance  of  Induction  Motors," 
by  the  writer,  printed  in  the  Electrical  World,  dated  March 
30,-  1907. 

In  his  letter  Mr.  Nikonow  very  kindly  calls  attention  to  cer- 
tain errors  and  omissions  in  the  article  in  question,  which  I 
should  like  to  correct. 

Mr.  Nikonow  remarks  that  the  article  is  practically  an  ab- 
stract of  Professor  Adams'  papers ;  this  fact  is  mentioned  in 
the  article  itself,  where  it  is  stated  that  the  various  formulas 
are  practically  those  of  Professor  Adams,  rewritten  to  make 
the  computation  easier.  Professor  Adams'  paper  states  that  in 
the  case  of  motors  with  squirrel-cage  rotors  no  belt-leakage 
exists ;  this  is  evidently  incorrect,  and  in  the  article  in  question 
a  formula  is  given  for  this  leakage  element. 

In  my  article  />  represents  the  number  of  phases,  and  q  the 
number  of  poles.  The  expression  for  the  leakage  of  the  end 
connections  contains  the  terms: 

/i  =     length    of    end    connections    per    turn,    in    inches    and 
it.X 

log  where : 

d 
A-,  X  =  the   span   of   the  coil,   k>  being   the   winding-pitch   as   a 
fraction  of  the  pole  pitch  X, 
da  =  diagonal  of  the  cross  section  of  a  phase-bundle,  approxi- 

\ 

mately  equal  to  — . 
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Expressed  in  terms  of  the  machine  dimensions,  we  get : 

k:, 

*.X  q 

log  =  log  =  log  ki  p 

ds  tD 


QP 


The  expression  for  the  belt-leakage   (5)    should  contain  So 
instead  of  So. 
General    formula    (6)    is   therefore   correct   with   the   excep- 

PoSo 

tion   that   one  half  of   the   parenthesis   around   ka-\ ki   is 

P.Sr 

missing. 


The  coefficient  20  applies  to  the  slot  leakage  only;  the  whole 
of  formula  (6)  is  also  expressed  in  inches,  not  partly  in  centi- 
meters as  suggested  by  Mr.  Nikonow,  as  all  the  terms  contain 
the  factor  2.54. 

The  slot  constant  is  exactly  like  Prof.  Adams'  and  the 
multiplying  factor  3.2  is  contained  in  the  factor  20  (3.2  X  2t^ 
20). 

2h  2d  /,o'u  tto+tn 

should   read  ;   should   read  ,   and   d 

ag  a  +  g       2Q  2Q 

should  be  5. 

I  fail  to  see  the  advantage  of  retaining  such  expressions  as 
IT,  2T,  V2,  V3,  etc.,  in  a  final  working  formula,  which  already 
is   builder   than   desirable. 

Indianapolis,    Ind.  I.    E.    Haxssen. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,  Motors    and  Transformers. 

Series  Single-Phase  Motor. — R.  Richtek. — A  detailed  de- 
scription of  the  series  single-phase  motor  of  the.  Siemens- 
Schuckert  Company.  The  left  hand  diagram  in  Fig.  i  shows 
the  original  design.  A  is  the  rotor  of  the  motor,  T  is  a  trans- 
former, and  the  switch  5  serves  for  obtaining  by  voltage  control 
the  desired  speed  and  torque.  By  means  of  U  the  direction  of 
rotation  is  reversed  by  reversing  the  flux  in  the  winding  E. 
There  are  four  stator  windings,  E,  K,  N,  H.  Winding  E 
supplies  the  useful  magnetic  flux,  while  the  three  other  wind- 
ings, K,  H,  N,  the  axles  of  which  are  normal  to  that  of  winding 
E,  serve  for  the  following  purposes :  The  winding  H  is 
placed  on  the  commutating  pole  and  the  flux  produced  by  it 
neutralizes  the  reactance  voltage  in  the  coils  undergoing  com- 
mutation. The  winding  K  neutralizes  the  armature  flu.x  as  far 
as  distortion  and  reactance  are  concerned.  The  auxiliary  wind- 
ing N  produces  a  flux  which  compensates  "the  e.  m.  f.  at  rest" 
in  the  armature  coils  short-circuited  by  the  brushes.  The  right- 
hand  diagram  of  Fig.  i  shows  the  new  construction  of  the  same 
motor;  it  will  be  seen  that  in  this  case  the  four  windings  of 
the   former  construction   are   replaced   by   a   single   winding  by 


Kir,.   I— DIA'.KAM  OF  CONNECTIONS  OF  SF.R1ES  SINGLF.-PHASE  MOTORS. 

simply  connecting  K,  to  rf,  whereby  K  produces  those  results 
which  were  obtained  in  the  former  design  by  the  three  wind- 
ings, K,  H  and  N.  It  will  also  be  seen  that  there  is  only  a 
single-pole  switch,  U,  necessary  for  reversing  the  direction  of 
rotation  of  the  rotor.  The  latter  arrangement  not  only  sim- 
plifies the  construction,  but  the  total  copper  losses  arc  reduced. 
—Elck.  Zeil.,  Aug.  22. 

Supplying  Energy  to  a  Direct-Current  Three-Wire  Network 
from  a  Single  Dynamo.— E.  J.  Brunswick.— An  article  illus- 
trated by  diagrams  summarizing  a  studj?  by  C.  C.  Garrard  on 
dividing  the  tension  at  the  terminals  of  a  single  dynamo  into 


equal   parts   by  stationary  arrangements,   as   in   the   three-wire 
dynamo  of  Dobrowolsky. — L'Industrie  Electrique,  Sept.  25. 

Lamps  and  Lighting. 

Lamps  and  Fittings.^An  illustrated  account  of  a  very  large 
number  of  accessories  and  fittings  for  electric  lamps  of  British 
make,  with  some  additional  notes  on  heating  apparatus  and 
power  appliances.  Among  the  new  lamps  is  mentioned  the 
tungsten  lamp  of  the  British  Westinghouse  Company,  which  is 
suitable  for  alternating-current  or  direct-current  circuits  and 
has  the  same  life  in  either  case  which  is  given  at  1000  hours 
as  a  minimum.  The  specific  consumption  is  one  watt  per  candle- 
power.  This  lamp  is  supplied  for  conS'tant-voItage  circuits  in 
sizes  from  20  to  100  candle-power  for  from  50  to  125  volts.  It 
is  also  adapted  for  series  operation.  Another  British  com- 
pany is  putting  a  metallic-filament  lamp  on  the  market  for 
which  a  specific  consumption  of  1.2  watt  per  candle-power  is 
claimed,  with  a  useful  life  of  1000  hours.  It  is  said  to  be 
equally  suitable  for  alternating  or  direct  current,  and  it  is 
called  the  Metalik,  although  nothing  is  said  concerning  the 
nature  of  the  filament. — Lond.  Electrical  Review,  Sept.  27. 

New  Metallic  Filament  Lamp. — A  note  stating  that  a  British 
company  is  now  introducing  a  50  to  60  candle-power,  100  to 
130-volt  metallic  filament  lamp,  consuming  i  watt  per  candle- 
power.  The  lamp  can  be  used  only  in  a  vertical  position.  The 
average  life  is  given  as  from  800  to  1000  hours,  with  prac- 
tically no  decrease  in  candle-power.  The  lamps  should  be 
operated  only  in  parallel.  Their  price  is  $1  each. — Lond.  Etcc. 
Eng'ing,  Sept.  26. 

Carbon  Suspenders  for  Tungsten  Filaments. — A  note  on  the 
patent  of  the  Deutsche  Gasgliihlicht  A.  G.,  relating  to  the  em- 
ployment of  carbon  in  place  of  metal  or  refractory  oxides  for 
suspending  the  filament  in  tungsten  lamps.  The  carbon-fila- 
ment suspender  is  found  to  remain  comparatively  cool  even 
when  in  contact  with  a  white-hot  metal  filament,  and  can  hence 
be  made  very  thin.  Although  such  suspenders  cannot  be  used 
with  osmium  filaments,  owing  to  the  formation  of  a  carbide, 
this  objection  does  not  apply  in  the  case  of  tungsten  filaments. 
—Abstracted  from  the  British  patent  in  Science  Abstracts. 
Section  B,  Aug.  26, 

Metallic  Filaments.— R.  Jahoda— A  note  stating  that  all 
metalic  filaments  used  in  the  new  high-efficiency  lamps— even 
those  very  thin,  of  about  0.02  mm  diameter — are  not  solid,  but 
are  really  hollow  cylinders.  This  is  the  case  with  the  metal 
not  only  in  the  finished  filaments,  but  also  in  the  raw  state  be- 
fore formation.  He  describes  a  method  for  demonstrating  this 
by  microphotographs.  It  seems  that  the  filament  made  from  a 
plastic  mass,  when  being  dried,  hardens  first  at  the  outside  and 
the  hardening  action  proceeds  from  the  outside  to  the  inside 
leaving  a  hole  in  the  center.  This  phenomenon  is  to  be  taken 
into  consideration  when  calculating  the  conductance  from  the 
diameter —/i/ct  Zeit.,  Aug  22. 
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/I re  Lumps. — .\  note  on  a  British  patent  granted  to  Meyers 
for  an  arc  lamp  in  which  the  feeding  of  the  electrodes  is  con- 
trolled hy  the  expansion  and  contraction  of  a  thermal  strip  or 
wire.  The  lamp  is  provided  with  a  contact  on  the  lever,  which 
is  worked  by  the  thertral  strip.  In  the  event  of  this  strip  be- 
coming overheated,  a  contact  is  made  which  cuts  it  out  of  cir- 
cuit.— Lond.  Elcc.  Eny'iny,  Sept.  26. 

Plamc  Arc  Lamp. — An  illustrated  description  of  a  converg- 
ing carbon  flame  arc  lamp  recently  developed  by  C.  E.  Gilbert, 
in  which  a  number  of  electrodes  are  arranged  in  a  parallel 
group  on  both  positive  and  negative  sides.  Only  one  pair  of 
electrodes  is  used  at  a  time,  however. — Lond.  Elcc.  Eng'ing, 
Sept.  26. 

Power. 

Pourr  from  Feat. — A  review  of  a  number  of  papers  of 
Frank  and  Caro  on  the  utilization  of  peat.  Most  attempts  in 
the  past  have  been  in  the  direction  of  making  fuel  from  peat, 
and  many  special  machines  have  been  devised  for  crushing, 
kneading,  compressing  and  mixing  the  peat  so  as  to  render 
i»  suitable  for  fuel.  Frank  thinks,  however,  that  such  methods 
must  always  lie  restricted  to  certain  localities  where  other 
fuels  are  expensive.  Since  peat  is  essentially  an  inferior  fuel, 
there  is  no  possibility  of  peat  competing  with  coal  in  general. 
.'\nother  process  for  the  utilization  of  peat  is  dry  distillation 
and  production  of  peat  coke  with  by-products.  A  plant  using 
Ihc  Zieglcr  process  of  this  kind  is  in  srccessful  use  in  Ger- 
many. A  third  method  of  utilizizng  peat  is  in  gas  producers 
for  the  production  of  power,  also  with  the  recovery  of  by- 
products. On  the  basis  of  the  Mond  process,  Caro  has  worked 
out  a  new  method  for  gasifying  peat  in  a  mixture  of  air  and 
overheated  steam  in  excess.  One  of  the  chief  features  of  this 
process  is  that  peat  containing  from  50  to  55  per  cent  of  water 
can  be  used.  Moreover,  almost  the  total  nitrogen  contained 
in  the  peat  is  recovered  in  the  form  of  ammonia,  and  can 
easily  be  worked  up  into  ammonium  sulphate,  which  is  sold  for 
fertilizing  purposes.  The  gas  produced  is  suitable  for  use  in 
gas  engines.  The  process  is  now  tested  in  a  large  plant  in  the 
Mont  Cenis  mine  in  Germany.  In  a  letter  by  A.  Frank  the  im- 
portance of  the  subject  for  the  United  States  is  pointed  out.  and 
it  is  stated  that  his  analysis  of  samples  of  peat  from  the 
United  States  and  Canada  have  shown  that  there  are  in  these 
countries  large  deposits  of  peat  containing  considerably  more 
nitrogen  than  does  European  peat,  The  output  of  ammonia 
should,  therefore,  be  correspondingly  greater.  The  subject  is 
also  discussed  in  a  Iting  editorial. — Etectrocbcm.  and  Met.  hid., 
October. 

Electricity  from  Blast  funviecs. — R.  H.  Tiiw.mtk. — .\n  I'-on 
and  Steel  Institute  paper  on  the  economic  distribution  of  elec- 
tric energy  from  blast  furnaces.  The  great  importance  of  using 
electric  cncrnry  throughout  any  iron  and  steel  works  is  pointed 
out.  and  also  ilu-  nljjection  which  has  been  advanced  against 
electric  operation  of  rolling  mills  with  the  aid  of  gas  power, 
namclv,  that  a  heavy  expenditure  is  involved  in  such  a  techni- 
cal reform.  Only  large  companies  can  undertake  it.  The  basis 
of  the  programme  of  the  author  is  to  pool  the  waste  furnace 
gases  from  all  the  furnaces  of  an  iron-making  district  inde- 
pendently of  the  ownership  of  such  furnaces.  The  energy, 
electrically  transformed,  of  the  different  furnaces  would  be 
iransmilted  to  a  central  distributing  and  transforming  station 
in  which  the  e.  m.  f.  is  transformed  to  the  value  to  satisfy 
dilTereut  customers.  The  first  call  on  this  energy  would  be  the 
satisfaction  of  the  internal  demands  of  the  iron  and  steel 
works.  The  balance  of  the  energy  would  be  sold  to  outsiders. 
In  case  the  blast  furnaces  should  be  shut  down,  it  would  be 
possible  to  get  a  satisfactory  gas  from  a  gas  producer,  which 
therefore  would  act  as  a  standby,  its  cost  being  small. — Elcclro- 
cliem.  and  Met.  hid.,  October. 

Pliist  Fiirnaee  Gas. — J.  von  Ehrknwerth. — .\n  Iron  and 
Steel  Institute  paper  describing  a  simple  method  for  determin- 
ing the  total  quantity  of  blast  furnace  gas  for  a  given  make  and 
its  calorific  value,  which  can  be  utilized  for  power  purposes. — 
r.lectrochem.  and  Met.  hid..  October. 


Supcrlicutinij. — O.  H.  Wilut. — The  conclusion  of  this  long, 
illustrated  article  on  the  use  of  superheat  in  electric  generating 
stations,  especially  turbine  stations. — L'hidustrie  Electriquc, 
Sept.  25. 

Traction. 

British  Municipal  Tranruays  .Issucialion. — The  first  part  of 
an  account  of  this  year's  annual  conference  of  the  (British) 
Municipal  Tramways  .Association,  which  was  held  in  Man- 
chester. J.  M.  McElroy  in  his  presidential  address  pointed  out 
that  "in  practically  all  the  cities  and  towns  in  the  United 
Kingdom  the  tramways  have  now  been  taken  over  and  are 
operated  by  the  municipalities,  and  that  the  benefits  accruing 
to  the  traveling  public,  the  ratepayers,  and  the  tramway  em- 
ployees has  been  enormous.  In  the  case  of  unrestricted  private 
enterprises,  such  as  are  found  abroad  [United  States],  however, 
the  undertakings  are  not  up  to  the  high  efficiency  to  be  found 
ill  many  cities  in  England."  Other  papers  abstracted,  together 
with  an  account  of  the  discussion  which  followed,  relate  to  long 
wheel-base  trucks  by  R.  L-  Acland,  hours  of  labor  and  rates 
of  pay  by  A.  Baker,  and  staff  organization  by  J.  Dalrymple. — 
Lond.  Electrician,  Sept.  27. 

Installations,   Systems  and   Appliances. 

Cost  of  Coal  in  Operation  of  Stations. — .An  editorial  note  on 
the  effect  which  the  threatened  increase  in  the  price  of  coal 
will  have  on  the  works  cost.  The  effect  may  be  quite  serious 
in  the  case  of  gas  companies,  because  the  cost  of  coal  con- 
sumed is  more  than  half  of  the  total  cost,  including  capital 
charges,  while  in  electric  stations  it  may  be  as  small  as  one- 
eighth,  as  for  instance  in  Manchester.  There  are,  however. 
cases  in  which  the  price  of  coal  has  considerable  effect  on  the 
cost  of  electricity  supply — namely,  where  the  price  per  kw-hour 
has  been  based  principally  en  running  charges :  that  is,  where 
i;  has  been  assumed  that  stand-by  and  capital  charges  are  less 
important.  .As  an  instance  in  point,  restricted  hour  supply  is 
mentioned,  In  such  a  case  the  coal  costs  probably  account  for 
more  than  one-half  of  the  total  cost  of  supply,  and  it  is  ad- 
visable to  insert  in  any  agreement  with  such  customers  over  a 
lengthy  period  a  provision  whereby  the  price  charged  per  kw- 
hour  would  be  controlled  by  the  prevailing  price  of  coal  In 
general,  the  higher  the  load  factor,  the  greater  is  the  effect 
of  a  rise  in  the  price  of  coal  and  the  more  necessary  is  it  to 
quote  prices  for  electricity  supply  dependent  upon  a  coal  clause. 
— Lond.  Elcc.,  Sept.  27. 

Electricity  on  Board  Ship. — The  first  part  of  an  illustrated 
article  on  the  electric  equipment  of  the  steamship  Maurcta'nij. 
of  the  Cunard  Line,  which  is  an  example  of  the  varied  uses  to 
which  electric  energy  can  be  put  on  a  modern  steamship.  In 
the  present  installment  the  system  of  energy  distribution,  elec- 
tric generating  plant,  fans,  motors  for  dismantling  the  turbines, 
cranes,  lifts,  etc..  are  described,  while  in  the  concluding  article 
the  lighting,  refrigerating  plant,  the  telephone  installation,  and 
the  means  adopted  for  measuring  the  power  of  the  turbines 
will  be  dealt  with. — Lond.  Electrician.  Sept.  27. 

Wires,  Wiring  and  Conduits. 

Aluminum  Cables. — .An  article  on  the  aluminum  cables  which 
are  to  be  used  for  the  Loch  Leven  Power  Company,  in  Eng- 
land. It  will  be  the  most  extensive  plant  using  aluminum 
cables  in  the  United  Kingdoin.  This  power  company  is  affiliated 
with  the  British  .Aluminum  Company,  which  will  furnish  the 
aiuininum.  Owing  to  the  position  of  the  works,  a  tramway 
ibout  1 54  miles  long  is  needed  to  bring  materials  from  the 
vharf  on  the  river  to  the  power  house.  The  trolley  wire  will 
be  of  copper,  but  the  main  and  return  feeders  will  be  of 
aluminum.  These  involve  some  500  yards  of  aluminum  cable, 
and  about  2000  yards  beyond  this  will  be  used  in  connection 
with  the  lighting  of  the  tramway  route,  which  will  be  c.irried 
out  from  the  poles.  For  the  lighting  of  the  model  vHlage 
which  is  being  erected  for  the  workmen,  the  whole  of  the 
feeders  and  distributors  will  be  of  aluminum.  Three  thousand 
seven  hundred  yards  of  aluminum  feeders.  4300  yards  of  dis- 
tributors, and  ijoo  vards  for  bouse  service  will  be  needed.   ..All 
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aluminum  used  in  the  stranded  cables  and  other  conductors  is 
to  have  a  conductivity  of  not  less  than  61  per  cent  of  that  of 
hard-drawn  high-conductivity  commercial  copper.  The  ten- 
sile strength  of  the  aluminum  used  in  the  stranded  cables  and 
other  conductors  is  to  be  not  less  than  1 1  tons  per  sq.  in.,  with 
an  e.xtension  of  not  less  than  4  per  cent  in  5  ins.  The  sec- 
tional areas  of  the  finished  cables  vary  between  0.899  sq.  in. 
for  the  feeders  to  the  factory,  and  0.016  for  house  services. 
.\s  regards  the  joint,  it  is  specified  that  all  permanent  joints 
between  aluminum  conductors  are  to  be  welded,  the  ends  of  the 
wires  being  butted  together  and  enclosed  in  an  approved  metal 
mold,  into  which  molten  aluminum  is  poured.  .\fter  the 
mold  is  removed  the  joint  is  to  be  cleaned  up  and  any  rough- 
ness filed  off.  The  joints  between  the  feeders  and  distributors 
and  at  points  where  the  distributors  may  require  to  be  discon- 
nected, are  to  be  formed  by  aluminum  thimbles  bolted  to- 
gether, and  the  thimbles  are  to  be  welded  to  the  ends  of  the 
wires  as  described  above. — Lond.  Electrical  Engineer,  Sept.  27. 
Insulating  I'arnish. — Several  diagrams  showing  the  effect  of 
linseed  oil  in  insulating  varnishes.  Such  varnishes  which  con- 
tain no  linseed  oil  absorb  moisture  much  more  slowly,  and 
to  a  smaller  extent,  than  do  those  which  contain  linseed  oil. 
A  large  moisture  absorption  necessarily  means  a  low  ohmic 
insulation  resistance,  but,  more  important  than  this,  it  produces 
a  low  dielectric  strength.  The  latter  varies  according  to  the 
drj'ness  of  the  insulation. — Lond.  Electrical  Reziczi.'.  Sept.  27. 

Electrophysics  and  Magnetism. 

Electric  Origin  of  Radiation  from  Hot  Bodies. — J.  J.  Thom- 
so.v. — The  idea  on  which  this  paper  is  based  is  that  the  radia- 
tion from  hot  bodies  is  analogous  to  Roentgen  radiation;  that 
is,  that  it  consists  of  a  series  of  electromagnetic  pulses  pro- 
duced by  the  stopping  or  starting  of  charged  corpuscles  in  the 
hot  body.  Lorentz  formerly  followed  up  this  idea  of  Thomson 
for  the  special  case  of  very  small  frequencies.  The  object  of 
the  present  paper  is  to  solve  the  problem  for  the  general  case. 
The  paper  is  highly  mathematical,  and  the  results  are  some- 
what startling.  The  amount  of  energy  transformed  per  cu.  cm 
of  a  metal  into  radiant  energy  per  second  is  surprisingly  large, 
but  nearly  the  whole  of  this  is  absorbed  by  the  metal  and  passes 
into  a  form  other  than  that  of  radiant  energy.  Under  special 
assumptions,  the  author  finds  that  the  flow  of  radiant  energy 
produced  in  a  cubic  cm  of  silver  represents  about  8000  horse- 
power. "Thus,  though  a  cubic  cm  of  silver  does  not  distribute 
its  radiant  energy  well,  it  produces  as  much  as  a  good-sized 
electric  lighting  station." — Phil.  M.ig..  .August. 

I'raniuni  and  Radium. — F.  SoDnv  and  T.  D.  Mackenzie. — A 
long  account  of  an  experimental  research  concerning  the  change 
from   uranium    into   radium. — Phil.    Mag.,   .\ugust. 

Rays  of  Positive  Electricity.—].  J.  Thomson.— A  reply  to 
Wien's  recent  criticisms  on  this  subject. — Phil.  Magazine, 
.August. 

Electrochemistry  and  Batteries. 

Electrometallurgy  of  Copfer.—]  \V.  Richards. — The  first 
part  of  a  discussion  of  the  different  methods  for  applying  elec- 
tric energy  in  the  metallurgy  of  copper.  In  the  present  in- 
stallment the  author  deals  with  electrolytic  processes,  namely, 
the  electrolytic  treatmen*  of  copper  ores,  the  electrolytic  treat- 
ment of  copper  matte  and  the  electrolytic  extraction  of  cop- 
per from  solutions  with  soluble  iron  anodes. — Electrochem.  and 
Met.  Ind..  October. 

I'hosfhnrus.—G.  VV.  Stose. — A  review  of  the  different  elec- 
-11  furnace  processes  which  have  been  devised  for  the  produc- 
ing of  phosphorus.  While  formerly  phosphorus  was  made 
chiefly  from  rock  phosphate  and  from  apatite.  wavcUitc  h.TS  be- 
come a  new  source  of  phosphorus  in  a  new  electric  furnace 
plant  in  Pennsylvania  —/:/.•<  /ri/r/irm    and  Met    Ind  .  October. 

Units,  Measurements  and  Instruments. 

Short-Period  Electrometer.— E.  T.  Jones.— For  the  study  of 
slow  high-potential  electric  oscillations,  the  author  thinks  that 
an  electrostatic  methnil  would  require  simpler  apparatus  than 
most  of  the  electromagnetic  methods,  and  would  have  the  ad- 


vantage that  no  additional  self -inductance  is  introduced  into 
the  circuit.  He  made  experiments  with  the  apparatus  shown 
in  Fig.  2.  A  piece  of  phosphor-bronze  strip  J  is  soldered  at 
one  end  to  a  terminal  on  an  ebonite  pillar,  P,  and  at  the  other 
to  a  small  spiral  spring.  L.  attached  to  a  screw.  A  second 
ebonite  pillar  supports  the  screw,  which  can  be  drawn  through 
by  a  nut,  thus  allowing  the  tension  of  the  strip  to  be  varied. 
The  strip  rests  horizontally  against  two  vertical  glass  rods,  R, 
about  2  cm  apart.  To  the  middle  of  the  strip  is  attached  a 
small  mirror,  .1/,  of  very  thin  silvered  glass,  rectangular  or 
triangular  in  form,  and  I  Or  2  sq.  mm  in  area.  In  front  of  the 
strip,  and  connected  to  the  terminal  by  a  thin  wire,  is  a  thin 
plate  of  copper  (iKit  shown  in  the  figure),  bent  so  that  i.s  edge 
faces  the  strip  and  is  less  than  i  mm  from  it.  A  gap  in  this 
plate  allows  a  beam  of  li^ht  to  pass  to  and  from  the  mirror. 
Behind  the  strip  is  another  thin  plate  of  copper  imbedded  in  a 
sheath  of  ebonite,  K,  and  also  with  its  edge  facing  the  strip. 
The  whole  is  mounted  on  an  ebonite  support,  and  placed  in  an 
ebonite  vessel  provided  with  a  small  window  and  filled  with 
a  transparent,  insulating  oil  of  suitable  viscosity  and  of  fairly 
high  dielectric  strength.  It  is  also  advantageous  that  the  oil 
should  have  a  high  specific  inductive  capacity.  A  small  plat- 
form, .V,  of  ebonite  tipped  with  cork  can  be  raised  by  a  screw 
until  it  comes  into  contact  with  the  lower  edge  of  the  mirror. 
.A  horizontal  adjustment  of  the  platform  then  allows  the  mirror 
to  be  tilted  so  that  the  reflected  ray  can  be  made  horizontal,  or 
can  be  given  any  desired  small  elevation.  The  phosphor- 
bronze  strip  is  thus  located  between  two  plates,  to  one  of  which 
it  is  connected.  If  the  plates  are  charged  to  a  difference  of 
potential,  the  strip  is  repelled  by  one  plate  and  attracted  by  the 
other.  The  mirror  then,  since  one  of  its  edges  is  fixed,  is  de- 
flected through  a  small  angle  proportional  to  the  square  of  the 


FIG.  2. — diagfa.m  of  electrometer. 

difference  of  potential  of  the  plates  as  in  the  idiostatic  use  of 
the  quadrant  electrometer.  A  beam  of  light,  proceeding 
from  a  .small  circular  aperture  illuminated  by  an  arc  lamp  and 
condenser,  passes  through  a  convex  lens  and  is  reflected  by  the 
small  mirror  on  to  a  rotating  concave  mirror,  driven  by  a 
motor.  It  is  focused  so  that  an  image  of  the  aperture 
is  formed  on  a  plate  of  ground  glass  or  on  a  photographic  plate. 
.A  tuning-fork,  carrying  a  small  mirror,  is  mounted  vertically 
in  front  of  and  close  to  the  window  of  the  oil  vessel.  A  part 
of  the  beam  of  light  falls  upon  this  mirror,  whence  it  is  re- 
flected to  the  rotating  mirror  and  focused  on  the  plate.  When 
the  concave  mirror  rotates,  two  horizontal  lines  arc  thus  traced 
by  the  spots  on  the  ground-glass  plate.  By  adjusting  the  small 
platform  one  of  these  traces  can  be  brought  to  a  short  distance 
from  the  other.  .At  a  certain  point  of  the  rotation  of  the  mir 
ror,  the  ti-ning-fork  is  .struck  by  a  hammer  worked  by  a 
lever,  after  the  manner  of  a  pianoforte-key  action.  The  arc 
lamp  is  enclosed  in  a  light-tight  case  and  the  whole  apparatus 
is  set  up  in  a  dark  room.  The  author's  experiments  relate  to 
measurement  of  periods  of  oscillations,  to  measurements  of 
capacity  of  condensers,  to  measurements  of  damping  factors, 
and  other  applications.— /'/iiV.  Magazine.  August. 

Electric  Pyrometer. — .A  description  of  the  Crompton  pyrom- 
eter in  which  the  thermo-electric  couple  is  used  with  a  suit- 
ably calibrated  indicator  of  the  moving-coil  type,  no  battery 
being  required.  I'ig.  .1  shows  the  method  of  connections  for 
measuring  the  temperature  in  a  furnace  or  flue.  For  tempera- 
tures up  t"  1 100  dc(f.  C.  the  couple  is  composed  of  a  nickel  rod 
inside  a  steel  tube,  the  two  being  welded  together  at  one  end 
and  provided  wifh  terminals  at  the  other.     For  lower  tempera- 
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tures,  up  to  500  cleg.  C,  a  constant-copper  couple  is  used.  The 
terminals  are  marked  N  and  S,  respectively,  and  the  leads  are 
of  nickel  and  steel,  so  that  the  materials  forming  the  couple  are 
continuous  up  to  the  indicating  instrument;  very  slight  in- 
sulation is  required  between  them.     As  the  cold  junction  is  at 


FIG.  3.- 
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the  indicator,  and  is  not  always  at  the  same  temperature,  it  is 
necessary  to  provide  corrections;  this  has  been  accomplished 
by  attaching  a  thermometer  to  the  indicator,  and  constructing 
the  scale  in  the  manner  shown  in  Fig.  4.  The  several  arcs  are 
calibrated  at  different  temperatures  of  the  indicating  instrument 
ranging  from  10  deg.  to  30  deg.  C,  in  steps  of  5  deg.,  and  the 
reading  should  be  taken   on  that  arc  which   corresponds  with 


I-U;.    4.— SCALE    OF    PYROMETER. 

the  thermometer  reading.  The  melting  points  of  sulphur, 
aluminum  and  copper  are  specially  marked  on  the  scale  for  the 
purpose  of  checking  the  readings. — Lond.  Electrical  Review, 
Sept.  27. 

Resistance  Coils.— C.  V.  Drysdai.e.— The  first  part  of  a  fully 
illustrated  paper  read  before  the  British  Association  for  Ad- 
vancement of  Science,  at  Leicester.  The  author  gives  a  survey 
of  resistance  coils,  showing  their  evolution  up  to  the  present 
time,  and  the  methods  used  in  accurate  measurements  of  re- 
sistance. Results  of  tests  on  a  number  of  resistance-alloys  are 
given.  The  desirable  features  and  temperature  compensation 
of  resistance  coils  are  then  discussed,  and  the  author  describes 
attempts  which  he  has  made  at  compensation  by  electro-deposit- 
ing films  of  suitable  thickness  of  certain  metals  on  the  re- 
sistance wires.  In  conclusion,  the  methods  of  standardizing 
coils  and  bridges  are  considered,  and  a  modified  form  of  the 
Cary  Foster  bridge,  due  to  the  author,  is  described.  In  the 
present  installment  a  great  many  different  designs  of  resistance 
coils  are  described  and  illustrated  in  diagrams. — Lond.  Elec- 
trician, Sept.  27. 

Telegraphy,  Telephony  and  Signals. 

L'ndampcd  Oscillations  and  Wireless  Telephony.— S.  Eisen- 
stein.— An  account  of  experiments  which  he  has  made  on  the 
basis  of  Duddell's  well-known  arrangement,  using  the  arc  for 
the  production  of  undamped  oscillations.  In  order  to  increase 
the  oscillation  energy,  the  pressure  of  the  gas  in  which  the  arc 
plays  may  be  raised,  and  this  results  also  in  an  increase  of  the 
frequency.  The  nature  of  the  compressed  gas  which  is  used 
around  the  arc  is  of  no  account  as  long  as  the  gas  is  of  such 
a  nature  that  the  arc  does  not  become  a  stable  one.  Methods 
of  obtaining  an  unstable  condition  of  the  arc  by  means  of 
electromagnetic  devices  or  by  air-blast  are  described.  Fig.  s 
shows  an  arrangement  for  wireless  telephony  with  undamped 
oscillations.  A  microphone  circuit  acts  on  the  machine,  which 
gives  the  exciting  current  for  the  arc.  This  method  has  been 
repeatedly  proposed,  but  always  in  such  a  way  that  an  increase 
of  magnetism  is  produced  in  the  poles  of  the  machine  by  the 
microphone  circuit.  It  is,  however,  evident  that  the  oscillations 
produced  by  the  speech  in  the  microphone  circuit  cannot  pass 
with  sufficiently  large  speed  through  the  coils  of  the  poles  of  the 
machine.  Therefore  a  lag  takes  place,,  .so  that  the- 
weak     higher     harmonics      are     completely     lost,      .ind      only 


the  main  oscillations  exert  the  desired  effect  on  the 
machine.  This  disadvantage  is  overcome  in  the  arrangement 
shown  in  the  illustration,  since  the  microphone  circuit  is  not 
used  for  increasing  the  magnetism  of  the  machine,  but,  re- 
versely, for  demagnetizing  it.  For  this  purpose  special  wind- 
ings, a,  are  placed  on  the  poles  of  the  machine  and  they  are 
supplied  with  current  from  the  microphone  circuit.    The  direc- 


FIC,    5. — DIAGRAM   OF  CONNECTIONS. 

tion  of  this  current,  however,  is  opposite  to  that  in  the  main 
windings,  b.  The  currents  in  a,  therefore,  demagnetize  the 
poles  of  the  machine.  The  demagnetization  is  much  quicker 
than  the  increase  of  magnetization,  and  for  this  reason  the 
transmission  of  speech  is  better  than  with  the  other  ar- 
rangement.— Elek.  Zeit.,  Aug.  22. 

Electric  Oscillators. — ^J.  A.  Flesiing. — While  a  strict  and 
highly  mathematical  theory  of  electric  oscillators  has  formerly 
been  developed,  the  present  author  gives  in  this  article  an  ele- 
mentary theory  for  use  by  workers  in  electric-wave  telegraphy. 
He  elucidates  the  theory  of  the  oscillator  for  a  few  of  the 
simple  and  most  practically  important  forms  of  open  and  closed 
radiating  circuits.  The  article  is  to  be  continued. — Lond.  Elec- 
trician, Sept.  27. 

Wireless  Telephony. — H.  Armacnat. — A  concise  summary, 
with  diagrams,  of  the  present  situation  of  wirelevS  telephony. — 
LTndustrie  Elec,  Sept.  25. 

Paulsen  Arc. — J.  A.  Fleming. — His  British  Physical  Society 
paper  in  full,  with  illustrations,  giving  some  observations  on 
the  Poulsen  arc  as  a  means  of  obtaining  continuous  electric 
oscillations. — Phil.  Mag.,  August. 

Cable  Ship. — A  fully  illustrated  description  of  the  new  cable 
ship.  Guardian,  built  for  a  British  cable  company.  One  novel 
point  in  her  equipment  is  that  her  larger  cable  tanks  are  pro- 
vided with  a  division  wall  which  divides  them  into  two  com- 
centric  parts.  Great  care  has  been  taken  in  all  details  to  ren- 
der the  vessel  suitable  for  continuous  service  in  tropical  lati- 
tudes.— Lond.  Elec.  Eng'ing,  Sept.  26. 
Miscellaneous. 

Machine  for  Working  Metal  Sheets. — R.  Hu.ndhausen. — A 
fully  illustrated  description  of  a  machine  for  treating  metal 
ribbons  or  strips  cut  from  sheet  metal.  The  ribbon  or  strip  is 
moved  with  greatest  accuracy  and  at  high  speed  step  by  step, 
and  is  simultaneously  worked  into  the  desired  form  by  cutting, 
stamping,  bending,  drawing,  etc. — Elck.  Zeit..  .\iig.  22. 

BOOK  REVIEWS. 


■'The  Electrician"  Primers.    Edited  by  \V.  R.  Cooper,  M.  .\., 
B.   Sa    London :  "The  Electrician"  Printing  &   Publishing 
Company.     Three  vols,  in  one.     Illustrated.     Price,  $5. 
The  first  edition  of  this  set  of  primers  of  electricity  appeared 
in  1891,  and   for  this  edition   has  been  thoroughly  revised' by 
Mr.  W.  R.  Cooper,  editor  of  The  Electrician.  London.    The  set 
comprises  25  primers  on  "Theory,"  31   on  "Electric  Traction, 
Electric  Lighting  and  Power,"  and  25  on  "Telegraphy,  Teleph- 
ony, Electrolysis  and  Miscellaneous  Applications  of  Electricity." 
In   plan   and   scope   the  work  resembles   the  instruction  books 
of    nrosent-ilny    rdrr.'spnnil.-nri-    s,-'io%Is.    though    the    origin    of 
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the  primers  antedates  the  latter,  and  in  turn  is  antedated  by 
the  popular  primers  issued  during  the  Philadelphia 'electrical 
exhibition  of  1884. 

The  primers  are  particularly  adapted  for  self-study  by  prac- 
tical men  who  cannot  take  up  a  systematic  and  broad  course 
of  study  in  electrical  science  and  engineering.  Each  primer  is 
devoted  to  a  specific  subject,  the  treatment  of  which  is  com- 
plete, so  far  as  possible,  in  itself,  and  without  reference  to 
other  primers.  The  student  can  thus  select  for  first  reading 
the  topics  which  appeal  most  directly  to  him,  leavingnhe  others 
for  later  consideration  or  for  possible  future  reference.  The 
treatment  is  entirely  practical  and  largely  descriptive.  A 
useful  feature  is  a. list  at  the  end  of  each  primer  referring  to 
books  which  may  be  consulted  for  information  in  fuller  detail. 


Handbook  ox  Exgixeerixg.  By  Henry  C.  T11II.V.  Si.Kth  edition. 
St.  Louis :  Henry  C.  Tully  &  Co.  1072  pages ;  473  illustra- 
tions and  frontispiece  portrait  of  author.  Price,  ?3.50. 
The  author  in  his  preface  says  that  an  experience  of  25 
years  with  all  kinds  of  engines  and  boilers,  pumps  and  "all 
other  kinds  of  machinery"  enables  him  fully  to  understand  the 
kind  of  information  most  needed  by  men  having  charge  of 
steam  engines  of  every  description,  and  that  he  has  excluded 
from  the  book  everything  not  strictly  connected  with  steam  en- 
gineering. The  long  sub-title,  however,  includes  dynamos, 
motors  and  electric  elevators,  and  we  find  that  no  less  than  14 
of  the  31  chapters  deal  with  electrical  subjects.  The  author  is 
at  times  rather  unfortunate  in  his  choice  of  material,  and  its 
arrangement  is  rarely  logical  while  there  is  little  distinction 
between  the  more  and  less  important,  and  old  and  wellnigh 
obsolete  apparatus  is  apt  to  be  described  to  the  exclusion  of  the 
more  modern.  The  chapters  on  electrical  matters  will  doubt- 
less suffice  for  the  practical  steam  engineer  who  has  the  care 
of  electrical  apparatus  thrust  upon  him,  and  who  desires  only 
a  smattering  of  electrical  knowledge.  While  the  book  contains 
much  that  is  good,  its  sins  of  omission  and  commission  are 
many,  and  this  is  hardly  excusable  in  a  sixth  edition. 


Die  Telegraphie  Ohne  Draht.  By  Prof.  Augusto  Righi  and 
Prof.  Bernard  Dessau.  Braunschweig:  Friedr.  Vieweg  & 
Sohn.    665  pages,  312  illustrations.     Price,  IS  marks. 

This  volume  is  the  second  and  revised  edition  of  the  excel- 
lent treatise  on  wireless  telegraphy  by  Prof.  Righi,  of  the 
University  of  Bologna,  and  Prof.  Dessau,  of  the  University  of 
Perugia.  The  matter  in  the  book  has  been  thoroughly  revised 
to  date  of  publication,  and  a  number  of  sections  added  to  take 
account  of  the  latest  developments  in  wireless  telegraphy.  A 
new  section  is  that  on  the  theory  of  electrons  and  the  section 
on  electric  waves  has  been  enlarged  in  order  to  take  account 
of  the  laest  investigations  on  this  subject,  having  particular 
bearing  on  wireless  propagation.  Magnetic  and  electrolytic  de- 
tectors  form  the  subject  of  still  another  new  section. 

About  half  the  book  is  devoted  to  descriptions  of  systems 
and  of  apparatus,  in  which  all  the  newer  apparatus  is  fully  cov- 
ered. An  appendix  is  devoted  to  the  Poulsen  system,  written 
after  the  main  portion  of  the  book  had  gone  to  press.  It  may 
be  added  that  the  authors  in  their  preface  speak  highly  of  the 
possibilities  of  this  syst.m.  Another  appendix  contains  German 
rules  that  have  been  laid  down  for  the  control  of  wireless 
communication,  and  the  full  text  of  the  regulations  laid  down 
at  the  recent  International  Wireless  Telegraph  Congress. 

A  valuable  feature  of  the  book  is  a  list  at  the  end  of  each 
chapter  of  references  to  all  of  the  authorities  quoted  or  re- 
ferred to  in  any  manner,  the  aggregate  of  these  additions  form- 
ing a  valuable  contribution  to  the  bibliography  of  wireless  teleg- 
raphy. References  to  the  principal  patents  are  given  by  num- 
ber and  date. 

All  interested  in  wireless  telegraphy  will  find  t^lis  work  not 
only  of  value  and  interest  as  a  treatise  on  the  subject,  but  a 
most  useful  book  of  reference.  It  is,  in  fact,  the  most  im- 
portant treatise  on  wireless  telegraphy  which  has  thus  far  ap- 
peared in  print,  both  from  its  authoritative  character  and  the 
thoroughness  in  which  every  phase  of  the  subject  is  considered. 


Practical  Magnetism  and  Electricity.    A  First  Year's  Course 
Specially  Adapted  to  the  Wants    of    Technical    Students. 
By  P.  E.  Shaw,  B.  A.,  D.  Sc.     London:  "The  Electrician" 
Printing  &   Publishing  Company.     64  pages    (interleaved), 
51  illustrations.     Price,  $1. 
The  author  in  his  preface  states  that  this  little  book  is  de- 
signed for  the  use  of  a  large  and  growing  class  of  technical 
students  who  have  not  even  a  primitive  mathematical  training, 
and  who  cannot,  or  will  not,  acquire  it  as  a  foundation  for 
physical   science ;  this   class   is  later  referred  to  as   consisting 
of  skilled   or  imskilled  artisans  who  require  some  knowledge 
of  electricity  in  their  daily  work. 

Aside  from  brief  explanations  of  elementary  theory,  the  con- 
tents of  the  book  consists  of  brief  descriptions  of,  and  simple 
experiments  with,  galvanometers,  resistance  boxes,  potentiom- 
eters, ammeters,  voltmeters,  telephones  and  telegraphs.  Vari- 
ous other  subjects  are  briefly  considered,  such  as  primary  cells, 
the  wireless  telegraph,  the  electric  motor,  and  the  candle-power 
and  efficiency  of  the  incandescent  lamp.  The  range  is  a  large 
one  to  be  covered  in  64  pages,  but  the  book  should  be  of  service 
to  those  who  desire  to  obtain  a  speaking  acquaintance  with  elec- 
trical principles  with  the  least  possible  labor,  or  may  serve  as  a 
reference  book  for  manual  training  school  students.  The  sheets 
are  interleaved  with  blank  paper. 

"The  Electrician"  Electrical  Trades  Directory,  1907.  Lon- 
don :  "The  Electrician"  Printing  &  Publishing  Company. 
Price,  $6. 
With  the  present  issue,  the  well-known  "Blue  Book"  com- 
pletes a  quarter  century  of  useful  existence,  during  which  it  has 
grown  from  a  slim  volume  to  a  bulky  tome  of  more  than  2000 
pages.  The  present  edition  returns  to  a  former  practice  by 
including  in  one  volume  the  directory  and  biographical  sections ; 
the  wisdom  of  this  recombination  one  may  well  doubt  in 
handling  the  bulky  results.  To  recapitulate  adequately  the  fea- 
tures of  this  valuable  combination  of  reference  book  and  di- 
rectory would  take  columns  of  space,  and  would  be  unneces- 
sary in  the  case  of  such  a  well-known  publication.  Among 
new  matter  are  notes  on  progress  during  1006  in  electric  trac- 
tion, electric  power,  and  on  the  application  of  electric  motors 
to  industrial  work;  submarine  and  overland  telegraphy,  and  of 
wireless  telegraphic  development,  both  at  home  and  abroad. 
In  addition  are  noted  the  salient  features  of  post  office,  national 
and  municipal  telephone  progress  in  the  United  Kingdom  in 
1906,  the  development  of  the  steam  turbine,  the  progress  made 
in  electric  lamp  improvements.  A  summary  is  given  of  Parlia- 
mentary work  in  the  past  session  so  far  as  legislation  has 
afTected  the  electrical  industry.  The  law  of  electric  lighting, 
electric  power,  electric  traction,  telegraphs  and  telephones  is 
covered  by  a  digest  prepared  by  Mr.  A.  C.  Curtis-Hayward, 
solicitor,  and  the  principal  legal  decisions  of  the  High  Courts 
in  1906  affecting  the  electrical  industry  are  also  digested.  The 
subject  of  patent  law  and  expiring  patents,  of  rules  for  the 
installation  of  electric  light,  power  and  traction  plants  in  Great 
Britain,  the  underwriters'  rules  of  all  the  leading  companies,  as 
well  as  those  which  govern  electrical  installations  in  the  United 
States,  Germany,  France,  Switzerland  and  other  Continental 
countries,  and  also  in  the  British  colonies,  are  included  in  this 
volume. 

EssAis  DES  Machines  a  Courant  Continu  et  Ai.ternatif.    By 
P.  Bourguignon.     Paris:  Ch.  Beranger.    298  pages.     Price, 
IS  francs. 
The  author  of  this  volume  has  presented  a  very  practical  and 
fully  illustrated  treatise  of  elementary  tests  on  direct  and  alter- 
nating-current machines.     The  scope  of  the  work  is  indicated 
by  the  following  brief  analysis  of  the  chapters: 

I,  Introduction;  II,  Rheostats;  III,  Characteristics  of  Gener- 
ators and  Motors ;  IV,  Measurement  of  field  and  annature 
winding  resistances,  and  of  temperature-elevations;  V,  Measure- 
ment of  efficiency;  VI,  Different  types  of  mechanical  brakes; 
VII,  Opposition  methods:  VIII,  Tests  of  series  motors;  IX, 
Analysis  of  lo-ises  in  machines ;  X,  Measurement  of  <he  mag- 
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neiic  leakage  coefficient;  XI,  Determination  of  wave  shape  of 
allernating  currents;  XII,  Tests  of  alternators;  XIII,  Tests  of 
iransfcrniers:  XIV,  Tests  of  synchronous  motors  and  commu- 
tator motors;  XV,  Tests  of  synchronous  motors;  XVI,  Tests 
of  single-phase  commutator  motors;  XVII,  Determinajtion  of 
magnetic  distributicn  along  pole  pieces. 

,\t  the  end  of  the  book  is  a  collection  of  the  standardization 
rules  of  the  ."Xmerican  Insritfte  of  Electrical  Engineers,  of  the 
German  Verband  Deutschcr  Elektrotechniker,  of  the  Associa- 
tion Alsacienne  des  Proprietaires  d'.\ppareils  a  Vapeur  and 
of  the  Syndecat  Professionel  des  Industries,  Elcctriques  in 
Paris.  The  provisions  of  these  various  sets  of  rules  are  re- 
pcctively  compared  in  a  brief  linal  chapter. 

The  treatment  is  clear  and  employs  graphic  methods  to  a 
considerable  extent.  The  hook  will  be  of  value  to  students  of 
electrical  te.'iting  of  machinery  in  all  parts  of  the  world.  An 
index  of  subject-matters  is  nivch  needed  and  i.'  is  hop^'J  that 
a  subsequent  edition  may   furnish  cue. 


McjDERN  Lightning  Conductors.  By  Killingworth  Hedges. 
London:  Crosby,  Lockwood  &  Son.  iig  pages,  74  illus- 
trations.    Price,  6  shillings  6  pence. 

The  author  of  this  useful  book  is  the  honorary  secretary  of 
the  British  Ligljtning  Research  Committee,  and  in  that  capacity 
has  since  1901  personally  or  through  several  hundred  enrolled 
observers  investigated  numerous  cases  of  lightning  stroke  with 
a  view  to  gathering  data  bearing  upon  the  protection  of  life 
and  property  from  this  danger.  The  book  gives  under  a  num- 
ber of  heads  digests  of  the  more  instructive  of  the  reports  re- 
ceived, in  many  cases  accompanied  !)y  illustrations,  which  mat- 
ter is  supplemented  with  practical  information  on  the  subject 
of  lightning  protection,  toge  her  with  notes  en  a  wide  range  of 
subjects  having  more  or  less  connection  with  lightning.  In 
fact,  the  book  lacks  logical  arrangement,  and  has  rather  the 
character  of  a  collection  of  notes,  many  of  a  random  nature, 
than  that  of  a  systematic  treatise  on  the  subject  indicated  by 
the  title.  It  supplies,  however,  a  much  needed  contribution  to 
a  subject  represented  by  a  very  meagre  literature. 

The  book  opens  .with  a  reprint  of  Sir  Oliver  Lodge's  intro- 
duction to  the  Lightning  Research  Committee's  Report  of  1905, 
which  is  short  and  perfunctory.  Chapter  I  gives  an  account  of 
the  formation  of  the  committee.  The  following  chapter  has 
the  head,  "Characteristics  of  a  Flash  of  Lightning,"  and  con- 
sists principally  of  abstracts  from  the  committee's  report  and 
Lodge's  "Lightning  Conductors."  Chapters  111  and  IV  are  the 
most  important  in  the  hook,  consisting  of  a  reprint  of  the  com- 
mittee's suggestions  and  rules  for  lightning  protection,  with  an 
illustrated  account  of  methods  of  protection  and  testing.  Chap- 
ter V,  entitled  "Considerations  as  to  Cost  and  Specifications," 
includes  a  specification  by  the  author  for  various  kinds  of 
buildings.  Chapter  VI  consists  of  notes  on  American  and 
Continental  practice,  and  the  two  following  chapters  contain 
selections  from  observers'  reports.  The  two  final  chapters 
consist  of  miscellaneous  notes.  A  method  patented  by  the 
author  for  lightning  protection  figures  largely  in  the  text  and 
in  an  advertising  section  bound  with  the  book. 


Brakes  for  Tramway  Cars.  By  Henry  M.  Sayers,  London: 
"The  Electrician"  Printing  &  Publishing  Company.  76 
pages;  illustrated.  Price,  $1.50. 
This  little  pamphlet  is  based  upon  a  series  of  articles  con- 
tributed by  the  author  to  The  Electrician,  of  London.  The 
opening  chapter  treats  of  general  considerations;  the  three 
following  chapters  are  devoted  to  wheel  brakes ;  chapter  5  has 
for  subject  track  brakes,  mechanical  and  magnetic;  chapter  6 
treats  of  the  adjustment  and  maintenance  of  brakes,  and  the 
following  chapter  givoi  a  reprint  of  a  long  report  on  an  acci- 
dent caused  by  a  defective  brake,  while  in  the  final  chapter 
arc  formulas  and  constants  for  the  calculation  and  tests  of 
brakes  and  of  acceleration  and  retardation.  The  descriptions 
of  brakes  are  confined  to  somewhat  summary  accounts  of  the 
Raworth's  regenerative  brake,  the  General  Electric  magnetic 
track  brake,  and  the  Westinghouse  combined  track  and  wheel 
brake. 


Electricity  in  Mixing.  By  Sydney  F.  Walker.  New  York: 
D.  Van  Nostrand  Company.  385  pages,  163  illustrations. 
Price,  $5.00.  ,,^ 

The  author  is  well  known  as  an  authority  on  application  of 
electricity  to  mining  work,  of  which  he  has  been  a  doughty 
advocate  for  a  score  of  years  or  more,  through  the  technical 
press  and  in  papers  before  professional  societies.  He  is 
therefore  particularly  fitted  to  be  the  author  of  a  book  on  the 
subject.  While  the  work  has  little  of  the  character  of  a 
systematic  treatise,  it  enters  fully  into  the  practical  side  of  the 
subject,  although  the  dlflfercnt  phases  of  it  are  treated  without 
much  connection  with  each  other.  Considerable  space  is  given 
to  the  description  of  boilers,  prime  movers  and  the  accessories, 
which  have  no  further  connection  with  the  subject  than  that 
they  are  necessary  in  the  generation  of  electric  power,  and 
similarly  many  of  the  descriptions  of  electrical  apparatus,  such 
as  the  mechanism  of  various  types  of  arc  lamps,  appear  out 
of  place.  The  book  opens  with  the  inevitable  chapter  on 
electrical  theory.  Its  real  subject  is  taken  up  in  the  second 
chapter,  which  deals  with  electric  mining  signals  in  detail. 
blasting  by  electricity,  and  electrical  firing  apparatus.  Ap- 
parently in  order  to  be  considered  up  to  date,  the  author  has 
added  a  section  on  "Wireless  Telegraphy  for  Mines."  The 
following  section  is  on  electric  lighting  for  mines,  very  little 
of  which,  however,  relates  specifically  to  electric  mining  work 
except  the  final  section  on  portable  electric  lamps.  Chapters 
4  and  5  on  the  generation  of  electricity  and  distribution  of 
power  by  electricity  deal  largely  in  descriptions  of  apparatus 
that  would  appear  to  have  only  an  academic  interest  to  the 
average  person  connected  with  mining.  Here  and  there,  in 
these  chapters,  however,  there  are  pages  in  which  specific  ap- 
plications to  mining  work  are  described.  Chapter  6  is  on  appli- 
cation of  electricity  to  driving  machines,  etc..  in  mines,  and  this 
is  directly  to  the  point,  relating  specifically  to  the  use  of  electric 
motors  at  the  shaft-head  and  in  the  mines  for  cutting,  hauling 
and  ventilation.  The  final  chapter  is  on  faults  isoelectric 
apparatus,   their   detection    and  correction.  ^^ 

Owing  to  the  rather  haphazard  arrangement  of  tbe  book. 
and  the  large  amount  of  extraneous  matter,  the  work^js  not  so 
well  fitted  for  consecutive  reading  as  it  is  for  reference ;  but  in 
the  latter  respect,  it  will  be  found  useful  by  everyone  interested 
in  mining  operations. 


Prufung    Elektrischer    Maschinen    und    Transfor.matoren. 

By  Friedrich  Weickert.     Hannover:     Dr.    Max    Janecke. 

119  pages,  64  illustrations.  Price,  1.80  marks. 
This  little  book  is  No.  50  in  the  Janecke  "Bibliothek  der 
Gesamten  Technik,"  which  at  present  includes  almost  60  titles. 
It  is  intended  more  particularly  as  a  handbook  for  working 
electricians  in  the  testing  of  electrical  generators,  motors  and 
transformers.  The  first  section  gives  brief  descriptions  of 
various  forms  of  measuring  apparatus.  The  second  section 
treats  the  methods  of  measurements,  and  the  third  section — 
which  occupies  more  than  half  the  book — gives  instructions  for 
the  application  of  the  methods  to  direct-current  machines, 
alternators,  synchronous  motors,  and  single,  two  and  three- 
phase  motors  and  transformers.  The  book  should  be  useful  to 
the  class  for  which  it  is  intended,  and  is  not  without  interest 
to  electrical  engineers  in  general. 


Die    Krankheiten     Elektrischfj«    Maschinen.      By    Ernst 
Schulz.     Hannover:    Dr.    Max   J.   Jiineckc.     88   pages,   +2 
illustrations.     Price,  1.40  marks. 
The  English  translation  of  the  above  title — "The  Diseases  of 
Electrical    Machinery" — indicates   clearly   the  character  of   the 
contents.     The  present  is  a  second  and  revisetl  edition  of  the 
book.     There  are  four  main  sections,  treating  respectively  the 
subjects  of  difcct-current  machinery,  single  and  polyphase  gen- 
erators, single  and  polyphase  motors,  and  single  and  polyphase 
transformers.     A    fifth   section   considers   the   subject    of    effi- 
ciency.   .\11  the  various  troubles  that  may  arise  in  the  operation 
of  these  types  of  machinery  are  considered  in  turn,  and  dircc 
tions  given  as  to  how  they  may  be  remedied. 
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Electric    Blasting,    Apparatus    and    Explosives,    with    Special 
Reference    to    Colliery     Practice.       Xew     York :     D.    Van 
Nostrand    Ccmpany.      166    pages.    84    illustrations.     Price, 
$3.50. 
While  written  with  reference  more  especially  to  coal  mining, 
this    work    will    be    found    useful    to    all    having    to    do    with 
electric   blasting.     The   subject   is   treated   under   the   heads   of 
electric    fuses    and    detonators,    exploders,    wires    and    cables, 
testing,    explosives    and    explosive    risks,   practical    applications, 
laws   and   regulations   relating  to   the   storage   and   us'e   of   ex- 
plosives.    The  sections  of  the  book  of  the  greatest  value  from 
the  practical  standpoint  are  the  two  latter.     That  on  practical 
applications   gives   instructions   in    full   detail    for   drilling,   ad- 
justing the  charge  to  the  work  in  hand,  tamping,  connecting  up. 
precautions  to  observe,  etc.     The  British  laws  and  regulations 
relating  to  the  use  and  storage  of  explosives  are  valuable  both 
for  reference  and  information  of  direct  practical   value. 


Explanations  of  Switch  and  Signal  Circuits.     By  John  T. 
Doran.     New  York :   Doran  &   Kasner.     140  pages :   illus- 
trated.     Price,  $1.50. 
Evidently  intended  for  the  guidance  of  railway  men  needing 
practical   information   relating  to   the   connections   and   mainte- 
nance of  railway  track  signals,  this  little  book  merits  favorable 
consideration  from  this  class.     Numerous  diagrams  of  circuits 
are  given  with   accompanying  descriptions  in  many  cases,  and 
a  number  of  half-tone  plates  illustrate  apparatus  in  place.    The 
text   also   includes   a   short   section   on   storage  batteries   and   a 
reprint  of  such  rules  of  the  National   Electrical  Code  as  apply 
more  particularly  to  the  conditions  of  signal  wiring  in  railroad 
buildings. 

Electrical     Equipment     ot     the     Laurentide 
Pulp   &    Paper   Company. 

Bv  Norman  G.  Meaue. 

The  mills  of  the  Laurentide  Pulp  &  Paper  Company  are 
located  at  Grand  Mere,  Province  of  Quebec,  Canada,  on  the 
hanks  of  the  St.  Maurice  River,  which  supplies  water  power 
for  the  generating  staition  and  the  departments  that  are  oper- 
ated by  hydraulic  power.  The  credit  for  the  successful  design 
and  installation  of  this  plant  is  due  to  Mr.  George  F.  Hardy, 
mill  architect  and  hydraulic  engineer,  of  New  York  City,  who 
was  one  of  the  first  engineers  to  a<lvocate  electric  drive  for 
pulp  and  paper  machinery. 

The  generating  equipment  consists  of  two  300-kw,  three-phase. 
25-cycle,   440-voIt    revolving-field    generators   direct-coupled    to 


machines  for  ground  wood  pulp,  with  a  combined  capacity  of 
from  130  to  150  tons  per  day,  and  20  Decker  screens;  one  40- 
hp  motor  driving  14  screens ;  one  200-hp  motor  driving  the 
variable  speed  end,  and  one  50-hp  motor  driving  the  wet  end 
of  a  Fourdrinier  paper  machine  making  newspaper  114^  ins. 
wide   at   the    rate   of   374    ft.   per   minute.       This     machine     is 


1  li..    _".  —  ICO-Hr    I.VDUCTIO.X    .MOTOR    DRIVl.NG    TRll'LE.X    PUMPS. 

equipped  with  30  dryers;  one  200-hp  motor  driving  the  vari- 
able-speed end,  and  one  7,S-hp  motor  driving  the  wet  end  of  a 
Fourdrinier  paper  machine  making  newspaper  92  ins.  in  width 
at  the  rate  of  503  ft.  per  minute.  This  machine  is  equipped 
with  20  dryers ;  one  40-hp  motor  driving  a  beater,  used  for 
heating  waste  paper   from   the  paper  machines.     By  means   of 


a  Morse  chain-drive,  slippage  with  belts  is  avoided,  and  the 
vertical  adjustment  of  the  beaiter  roll  is  easily  accomplished. 
One  40-hp  motor  operating  a  block  chain  for  conveying  wood 
blocks  to  the  wood  room.  This  chain  runs  at  an  angle  to  a 
height  of  65  ft.  ami  e.xtends  350  ft.  horizontally.  One  loo-hp 
motor    driving    five   triplex    pntnps    for    general    water    supply 
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40-in.  walcr-whccis  rated  at  550  horsepower  each.  Lombard 
water  wheel  governors  arc  used,  and  direct  current  for  excita- 
tion I-  furnished  by  a  37V2-kw.  125-volt.  direct-current  generator. 
1  he  molnr  equipment  is  supplied  witli  energy  from  a  three 
phase.  25-cycle,  440-voIl  system  of  disirilnttion  and  consists  of 
the   following  applications:     One  .sO-)ip  motor  driving  six   wet 


One  30-hp  ni  itor  oi)craling  an  incline  elevator  and  small  repair 
shop;  one  20-hp  motor  operating  a  small  elevator,  and  one 
iS-hp  motor  1  peraling  an  elevator  in  the  acid  lower. 

The  motors  arc  all  of  the  polyphase  induction  type  and 
were  supplied,  with  ihc  rext  of  the  electrical  equipment,  by  the 
VVef>tinghoi:s-  Electric  &  Manufacturing  Company. 
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\'ertical   Turbo-Cjenerators. 


The  accompanying  illustrations  indicate  some  interesting  solu- 
tions of  the  many  difficult  problems  encountered  in  the  design 
of  high-speed  turbo-generators.  A  four-pole  smooth-core  rotor 
field  structure  in  course  of  construction  is  shown  in  Fig.  I. 
The  main  body  of  the  magnetic  material  is  built  up  of  steel 
discs  containing  uniformly  spaced  dovetails.  The  pole  faces 
are  built  up  into  place  by  inserting  bundles  of  steel  "teeth" 
which   fit   snugly   into   the   dovetailwl   slots,   the   coils   are  then 


Fl<;.       1. — I'OUR-POLE      SMOOTH-CORE     ROTOR      IN      COURSE      OF      CON- 
STRUCTION. 

laid  on  the  remaining  surface,  and  additional  teeth,  with  recesses 
for  containing  the  coils,  are  slipped  into  place.  When  the 
"dental  work"  is  completed,  the  form-wound  field  coils  are  con- 
tained in  slots  that  are  almost  closed,  and  from  which  they  can 
not  possibly  be  thrown  by  centrifugal  force.  The  end  portions 
of  the  field  coils  are  held  in  position  against  the  outward  thrust 
by  means  of  heavy  steel  bands,  which  are  bolted  to  the  armature 
spider.     The  rii^id  method  of  supporting  the  field  coils  insures 


FIG.    3. — STATIONAKV    AR.MArUKIC     Wl.NniNC. 

the  maintenance  of  perfect  balance    and  gives  wonderful  me- 
chanical strength  to  the  whole  revolving  structure. 

Fig.  3  shows  the  solid  support  used  for  the  end  portions  of 
the  stationary  armature  coils,  which  effectually  prevents  the  pos- 
sibility of  injury  by  motion  which  otherwise  would  be  caused  in 
the  end  portions  by  the  magnetic  strains  imposed  by  short  circuits. 


The  rotor  core  is  so  designed  that  it  acts  as  a  powerful  im- 
peller, which  forces  a  large  volume  of  air  definitely  into  the 
parts  of  the  generator  structure  requiring  ventilation.  The  air 
is  taken  into  the  generator  usually  through  a  single  opening 
and  is  discharged  after  it  has  circulated  through  the  cores  and 
windings.  The  outside  casing  of  the  stator  is  a  closed  casting 
which  serves  to  deaden  the  sounds  which  may  be  occasioned  by 
movements  of  air  in  the  machine,  and  at  the  same  time  it  does 
not  prevent  proper  flow  of  air  to  all  parts  which  it  should  reach. 
The  air-impelling  force  of  the  rotor  is  so  definite  that  the  air 
supply  can  be  drawn  through  a  pipe  from  ^ome  outside  source. 


FIG.    2. — SMOOTH-CORE    ROTOR    FOR    pOOO-KW    TUKIIU  GK.NEKATOR. 

which  is  generally  desirable  in  order  to  secure  cool  air.  It  is 
stated  that  the  generators  provided  with  the  ventilating  devices 
described  above  operate  practically  without  noise. 

The  method  of  constructing  turbo-generators  here  outlined 
IF  the  one  employed  by  the  General  Electric  Company  with  its 
large  machines  that  are  driven  by  vertical  Curtis  turbines.  The 
illustrations  show  parts  of  r-ne  of  four  9000-kw  turbo-generator 
units  installed  in  the  Fisk  Street  station  of  the  Commonwealth 
Electric  Company  of  Chicago.  It  is  interesting  in  this  con- 
nection to  note  that  at  a  load  of  10,186  kilowatts,  a  steam  gauge 
pressure  of  176  lbs.  per  sq.  in.,  superheat  of  147  degs.  F.,  and  a 
vacuum  of  29.47  'ns.  mercurj',  the  steam  consumption  was  12.9 
lbs.  per  kw-hour. 


Motor-Driven   Valves. 


One  of  the  great  inconveniences  of  a  large  water-works  sys- 
tem resides  in  the  fact  that  the  valves  and  gates  cover  such  a 
large  area  that  control  of  them  is  very  difficult.  This  incon- 
venience is  very  simply  overcome  by  operating  the  valves  by 
means  of  electric  motors,  each  valve  being  equipped  with  a 
small  motor.  Not  only  does  this  system  permit  control  from 
:i  distance,  but  the  time  consvimed  in  opening  and  closing  the 


FIG.     I. — FLOOR     STAND     A.NP     C0NTR01.LIXC     I'ANEL. 

valve  is  reduced  to  a  minimum  as  is  also  the  labor  expended. 
In  the  case  of  valves  of  any  considerable  size  the  latter  is  an 
important  item. 

Eacli  valve  equipment  consists  of  valve  and  gearing,  a  motor 
and  an  automatic  limit  switch.  The  controlling  mechanism  con- 
sists of  a  doublc-tlirow  s-witch  and  a  starter.    A  floor  stand  and 
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controlling  panel  are  shown  in  Fig.  i,  and  a  complete  equipment 
in  Fig.  2. 

The  operation  of  the  valve  is  as  follows :  The  limit  switch 
is  so  constructed  that  when  the  valve  is  at  either  end  of  its 
motion  the  motor  can  be  operated  only  in  the  proper  direction. 
If  the  valve  be  open  and  it  is  desired  to  close  it,  the  double- 
throw  switch  on  the  panel  is  thrown  over  and  the  motor  is 
thus  started.  When  the  valve  closes,  the  limit  switch  auto- 
matically opens  the  circuit  and  stops  the  motor.  The  motor 
can  then  be  started  only  in  the  opposite  direction.  This  is  done 
'  by  throwing  over  the  double-throw  switch  and  re-starting  the 
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FIG.    2. — COMPLETE    MOTOR-DRIVEX    VALVE    EQUIPMENT. 

motor.  When  the  valve  opens  fully  the  limit  switch  again 
opens  the  circuit.  Thus,  it  will  be  seen  that  the  operation  is 
very  simple  and  accidents  from  misuse  impossible. 

The  motors,  which  are  built  by  the  Crocker-Wheeler  Com- 
pany of  Ampere,  N.  J.,  are  of  very  compact  construction, 
have  a  large  torque,  and  are  capable  of  withstanding  heavj- 
over -loads.  For  this  reason  very  small  space  is  necessary  for 
the  motor,  in  comparison  with  the  force  required.  A  large 
number  of  these  valve  equipments  have  been  recently  installed 
in  the  Cincinnati  Water  Works,  and  have  given  satisfaction. 


Sectional 


Cooling    Tower 
Preventer. 


and    Sprav 


The  principal  difficulties  that  have  been  experienced  in  the 
operation  of  cooling  towers  of  the  open,  natural  draft  type 
have  been  the  limited  exposure  of  the  water  to  the  air  currents, 
due  to  the  spray  in  the  outer  portion  of  the  tower  blanketing  the 
inner  portions  of  the  tower,  and  the  loss   of  water   in   spray 


COOLING    TOWER    AND    SPRAY    PREVENTER. 

blown  by  the  wind  beyond  the  limits  of  the  tower.  These  have 
both  been  eliminated,  it  is  claimed,  in  the  new  design  of  tower 
construction  recently  perfected  by  B.  Franklin  Hart,  Jr.,  & 
Company,  New  York,  which  is  here  illustrated.  The  feature 
of  the  new  tower  is  the  use  of  a  new  form  of  sectional  cool- 
ing tray  with  serrated  edges  causing  the  water  to  fall  frotn  stage 
to  stage  in  finely  divided  streams,  and  yet  prrmitting  the  gen- 
eral distribution  of  air  currents  throughout  all  portion*  of  the 


tower  between  the  sectional  trays.  The  sectional  trays  as  in- 
stalled are  long,  shallow  troughs  a  few  inches  in  width  w^hich 
are  built  in  any  length  required  by  the  capacity  of  the  tower 
and  are  located  in  the  tower  in  stages  with  small  spaces  between 
edges.  While  ordinarily  built  of  galvanized  iron,  they  may  be 
built  of  copper,  wood  or  cast-iron  where  the  liquid  to  be 
cooled  might  attack  the  sheet  metal,  it  only  being  necessary  to 
cut  grooves  in  both  edges  at  frequent  intervals  through  which 
the  water  may  run  over  the  edges.  The  trays  are  of  light  con- 
struction, and  are  supported  by  structural  iron  framing,  the  at- 
taching bolts  at  either  ends  of  the  trays  serving  as  the  spacers 
between  edges.  This  permits  them  to  be  easily  removed  at  any 
time  desired  for  replacement  or  for  change  in  arrangement. 
The  entire  construction  is  well  adapted  to  installation  in  old 
towers  which  have  been  found  of  insufficient  capacity  or  where 
tower  construction  is  not  permissible  and  it  is  necessary  to 
install  the  system  in  ill-adapted  spaces.  Owing  to  the  spaces 
between  trays,  the  efficiencj'  of  this  tj'pe  of  construction  in 
operation  is  claimed  to  be  greater  than  that  of  the  other  forms. 
The  spray  preventer  construction  involves  the  use  of  galvan- 
ized-iron  baffle  plates  or  enclosures,  which  are  hung  at  each  stage 
and  on  such  sides  as  to  catch  the  spray  carried  outside  by  pre- 
vailing winds.  The  baffles  are  hung  some  distance  out  from 
the  tower  so  as  not  to  interfere  with  the  wind  currents  of 
ordinary  intensity,  and  are  inclined  inward  toward  the  bottom 
which  is  flanged  into  a  gutter  to  collect  the  water  and  deliver 
it  to  the  tower  again.  The  tower  is  intended  for  cooling 
water  and  liquids  for  any  purpose  and  is  effective  without  the 
use  of  fans  or  moving  machinery. 


Electrically- Driven   Milling  Machine. 

The  illustration  herewith  shows  a  recent  application  of 
motor  drive  to  a  milling  machine.  A  2-hp.  ,l-to-i  variable-speed 
motor  is  mounted  on  a  plate  on  the  rear  side,  and  geared  direct 
to  the  spindle.  The  motor  is  thus  located  in  the  most  desirable 
position  as  regards  space,  protection  from  dirt,  and  efficiency  of 
transmission.  The  rheostat  and  switch  are  mounted  on  the 
front  plate  in  convenient  reach  of  the  operator.     The  gearing 


U,K(TRKAI.LV-IIR1\TN     .MILLING    MACHINE. 

is  totally  enclosed.  The  machine,  which  is  simple  and  sub- 
stantial, is  intended  fur  general  plain  milling.  The  table  has  a 
screw  feed,  with  automatic  trip  and  quick  movement  by  a  large 
hand  wheel.  Micrometer  vertical  adjustment  of  the  knee  is 
provided,  and  the  telescope  arm  carries  a  hardened  and  ground 
outboard  bearing  for  the  arbor.  The  weight  of  the  machine 
is  1700  lbs.  The  maker  is  the  Garvin  Machine  Company,  of 
New  York. 


;82 


E  I.  K  C  T  R  [  (■  A  L       \V  o  R  I.  I) 


Vol,   I..  X.,.   1 6. 


Industrial  and  Commercial  News 


Commercial  Intelligence. 


THE  WEEK  IX  TRADE.— Reports  of  the  mercantile  agen 
cies  indicate  that  a  larger  vohinie  of  business  was  transacted 
during  the  week  than  in  the  same  period  last  year,  although 
the  conditions  in  1906  were  more  favorable  and  there  is  now 
the  handicap  of  almost  prohibitive  rates  for  commercial  paper. 
Many  contemplated  undertakings  await  more  normal  financial 
conditions,  but  general  business  throughout  the  country  is 
making  fairly  good  progress.  Seasonable  merchandise  moved 
briskly  but  reports  of  collections  were  irregular.  In  agricul- 
tural districts  the  marketing  of  the  crops  at  high  prices  makes 
the  ])ayments  satisfactory,  but  at  many  Eastern  centres  there 
is  complaint  of  delayed  settlements.  Several  strikes  are  still 
retarding  prggress  and  some  machinery  is  idle  at  woolen  mills, 
but  most  industrial  plants  are  well  occupied  and  are  assured  of 
continued  activity,  up  to  the  end  of  the  year,  at  least.  Rail- 
way earnings  in  September  were  ii.i  per  cent  larger  than  in 
1906,  and  foreign  commerce  at  the  port  of  Xew  York  during 
the  week  showed  a  gain  of  $5cS<S,i8i  in  exports,  and  a  loss  of 
$2,114,735  in  imports.  'Building  materials  as  a  whole  are 
quieter.  Iron  is  quiet  and  the  volume  of  finished  goods  ordered 
is  smaller  tlian  some  time  ago,  although  rails  and  structural 
material  are  slightly  more  active.  Future  trade  in  the  latter, 
however,  is  not  up  to  expectations,  for  which  the  tightness  of 
the  money  market  is  largely  responsible.  The  demand  for 
steel  rails  is  somewhat  improved,  hut  financial  ditliculties  and 
the  failure  of  the  manufacturing  and  railroad  interests  to 
agree  on  speciiications  retard  the  placing  of  much  new  busi- 
ness. Copper  was  weaker,  the  pressure  to  sell  being  very 
marked.  Quotations  for  lake  brands  for  future  delivery  are 
now  on  the  basis  of  14  to  I4}4  cents,  while  for  electrolytic  as 
low  as  iy/2  to  I3j4  cents  has  been  named.  Lake  closed  at  14 
cents;  electrolytic  13^  cents:  casting  131/2  cents.  Bradstrcci's 
reports  192  business  failures  in  the  United  States  during  the 
week,  against  177  in  the  previous  week  and  192  in  the  corre- 
sponding period  of  1906. 

THE  B.  F.  STURTEV.'VXT  COMPAXV,  Hyde  Park, 
Mass.,  reports  the  following  sales  of  electric  generating  sets, 
noted  by  F.  R.  Chinnock  of  the  electrical  department  from  its 
Xew  York  office,  Engineering  Building,  114  Liberty  Street: 
Benj.  Hitchings,  Flatbush,  Brooklyn,  X.  Y.,  one  9x8  vertical 
engine,  22!/2-kw  generator.  David  Rodgers  Company,  Pater- 
son,  X.  J.,  one  13  X  12  horizontal  engine,  50-kw  generator. 
International  Paper  Company,  Xew  York  City,  one  5x5  verti- 
cal engine,  6-kw  generator.  Chas.  E.  Ring  &  Company,  Brook- 
lyn, X.  Y.,  one  9x9  vertical  engine,  30-kw  generator.  Peter 
Hauck  Brewing  Company,  Harrison,  X.  J.,  one  13  -nI  13  hori- 
zontal engine,  50-kw  generator.  Chas.  Hakemeyer  Company, 
Paterson,  X.  J.,  one  i7^^-kw  generator.  Bedford  Reformatory 
for  Women,  Bedford,  X.  Y.,  one  13  x  12  horizontal  engine, 
50-kw  generator.  Department  of  Docks  and  Ferries,  Xew  York 
City,  ferryboat  AVw  York,  two  9x8  vertical  engines,  30-kw 
generators;  ferryboat  Richmond,  two  9x8  vertical  engines, 
30-kw  generators :  ferryboat  Casllcloii,  two  9x8  vertical  en- 
gines, 30-kw  generators ;  ferryboat  Qiicciis,  two  9x8  vertical 
engines,  30-kw  generators;  ferryboat  Middlcloiai,  two  9x8 
vertical  engines,  30-kw  generators ;  ferryboat  Gowniiiis.  two 
9x8  vertical  engines,  30-kw  generators ;  ferryboat  Bay  Ridijc. 
two  9x8  vertical  engines,  30-kw  generators.  J.  G.  White  & 
Company,  Xew  York  City,  two  iVi  x  3  vertical  engines,  3-kw 
generators.  American  Sapphire  Company,  Colorado,  one  7x7 
vertical  engine,  15-kw  generator.  Chrome  Steel  Company, 
Chrome,  X.  J.,  one  3JX  x  3  vertical  engine,  3-kw  generator. 
American  Can  Company,  Lubec,  Maine,  one  13  x  12  horizont.il 
engine,  50-kw  generator;  one  lo-hp  motor;  one  15-hp  motor. 
Wm.  Shcehan  &  Company,  Xew  York  City,  one  1 1  x  to  hori- 
zontal engine.  H.  Wales  Lines  Company,  Meriden,  Conn.,  one 
ti  X  10  horizontal  engine,  30-kw  generator:  one  7x7  vertical 
engine,  15-kw  generator.  Eagle  Brewing  Company,  Xcwark, 
N.  J.,  one  It  X  10  horizontal  engine,  40-kw  generator.  James 
Shewan  &  Sons,  New  York  City,  four  7x7  vertical  engines, 
2S-kw     generators.     Vulcan     Detinning     Company,     Scwaren, 


\.  J.,  one  7x7  vertical  engine.  Tintern  .Manor  Water  Com- 
pany, Redbank,  X.  J.,  one  4V.-  x  4^  vertical  engine.  5-kw  gen- 
erator ;  one  6x5  vertical  engine,  --kw  generator.  Hudson 
Companies,  York  Street  operations,  Jersey  City,  X.  J.,  three 
10-18  X  10  vertical  cross-compound  engines  with  loo-kw  gen- 
erators: one  8-14  X  8  vertical  engine,  50-kw  generator;  two 
8-14  X  8  vertical  engines,  50-kw  generators:  two  12  x  10  verti- 
cal engines,  50-kw  generators. 

WESTIXGHOUSE  FACTORIES.— A  prominent  official  of 
the  Westinghouse  Electric  is  reported  from  Boston  as  follows : 
"Both  the  General  Electric  and  Westinghouse  Electric  Com- 
panies have  been  conducting  their  manufacturing  operations 
under  such  high  pressure  during  the  past  five  or  six  years  that 
they  have  fallen  far  short  of  the  best  manufacturing  results 
obtainable  under  normal  conditions.  Until  within  a  few  months 
the  OKlers  of  both  companies  had  greatly  exceeded  their  re- 
spective manufacturing  facilities,  and  all  operations  were  neces- 
sarily conducted  under  high  tension  and  with  much  crowding. 
The  Westinghouse  Company  is  taking  advantage  of  the  present 
general  condiiion,  vv'hile  maintaining  its  output  at  the  rate  of 
$40,000,000  per  year,  to  make  rearrangements  and  changes 
which,  when  completed,  will  greatly  increase  the  total  capacity 
of  its  several  works.  In  carrying  out  these  changes  many  em- 
ployees who  have  been  engaged  in  night  work  can  be  dispensed 
with,  as  well  as  a  large  number  who  have  been  engaged  in 
building  operations,  which  are  now  practically  completed." 

XEW  METHOD  OF  IXSUL.\TIXG  WIRE.— An  inven- 
tion for  insulating  wire  for  electrical  purposes  with  an  enamel 
finish  instead  of  with  silk  or  cotton,  has  been  sold  by  Charles 
H.  Shaffer,  of  -Muskegon,  Mich.,  to  W.  H.  Reynolds.  Harry 
Diefcndorf  and  .Abraham  Weymouth,  of  Chicago.  Mr.  Shaffer 
retains  the  royalty  of  10  per  cent  and  the  right  to  manufacture. 
The  machine  consists  of  a  slender  perpendici  ar  i.ive  1  ci  . 
tall,  through  which  the  wire  passes  to  be  heited  for  the 
process,  and  of  a  chemical  bath  beneath,  in  which  the  wire  is 
dipped.  1  he  solution  is  a  secret  one.  Wire  as  fine  as  a  Xo. 
40  has  been  thus  prepared  in  the  tests  and  it  is  asserted  works 
successfully  at  double  the  voltage  as  in  the  old  method.  The 
buyers  say  that  they  are  now  negotiating  to  sell  their  acquisition 
to  a  large   Chicago  wire  firm. 

TURBO  ALTERXATORS  FOR  YOUXGSTOWX  — The 
Y'oungstown  Sheet  &  Tube  Company,  of  Youngstown,  Ohio, 
has  just  completed  the  purchase  of  two  1500-kw  .-Xllis-Chalmers 
steam  turbine  units  for  addition  to  the  present  plant  at 
VoungstowMi.  Mr.  Julian  Kennedy,  of  Pittsburg,  was  the 
consulting  engineer.  Both  units  are  for  25-cycle,  3-phase  cur- 
rents at  6600  volts,  one  to  operate  condensing  and  the  other 
non-condensing  with  steam  pressure  of  150  lbs.  per  sq.  in. 
The  e.xhaust  from  the  non-condensing  turbine  will  be  utilized 
for   heating  boiler   feed   water   in  an   open-type  heater. 

CATALOGUES  AXD  PRICES— Mr.  Miller  Ree.^e  Hutchi- 
son, exporting  engineer,  i  Madi.son  .\venue,  Xew  York  City, 
representing  in  the  L^nited  States  several  foreign  importing 
concerns,  requests  six  catalogues  and  six  export  price  lists  of 
the  following :  mining  machinery  and  supplies :  steam  plant  ma- 
chinery and  supplies:  pipe  fittings  aTid  pipes;  electrical  machin- 
ery and  supplies :  sawmill  machinery  and  supplies ;  industrial 
railway  machinery  and  supplies :  gasoline,  gas  and  oil  engines : 
building  materials ;  machine  and  hand  tools. 

X.WY  BIDS. — The  Bureau  of  Supplies  and  .\ccounts,  .Vavy 
Department,  Washington,  will  open  bids  Oct.  29  for  electrical 
supplies,  as  follows:  22  distribution  cabinets  and  panels  for  the 
Charleston,  S.  C,  Xavy  Yard  (schedule  Xo.  4131;  eli-ctrical 
supplies  and  40,000  glass  tube  fuses  for  the  Mare  Island.  Cal. 
Xavy  Yard  (schedule  Xo.  375)  :  1  motor  generator  outfit  for 
the  Xorfolk,  Va..  Xavy  Yard  (.schedule  Xo.  378).  and  \  motor 
drive  outfit  for  the  Charleston.  S.  C.  Xavy  Yard  (schedule 
Xo.  381). 

XEW  JERSEY  ELECTROCUTIOX.— The  Board  of  State 
Prison  Inspectors  of  Xew  Jersey  has  just  awarded  the  contract 
for  the  electrical  apparatus  for  the  new  electrocution  building 
to  the  .-\dams  Electric  Company,  of  Trenton,  for  $1,640.     The 
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bid  calls  for  the  work  to  be  completed  in  six  weeks.  From  the 
appropriation  of  $10,000  which  tlie  Legislature  appropriated  for 
the  electrocution  building  the  board  has  only  $362  left.  The 
matter  of  the  expense  of  the  electrocutions  for  which  the  Legis- 
lature made  no  appropriation  has  been  taken  up  by  James 
Mitchell,  of  Millville,  president  of  the  board  of  inspectors,  with 
Attorney-General  McCarter,  who  was  asked  by  Mitchell  if  the 
surplus  left  from  the  general  state  prison  appropriation,  which 
will  amount  to.  about  $7,000  this  year,  could  be  used  to  defray 
the  e.xpenses  of  electrocuting  condemned  murderers.  The  at- 
torney-general recommended  that  a  special  act  or  appropriation 
be  asked  for  of  $2,500.  It  is  stated  that  the  average  cost  per 
electrocution  in  other  states  is  $200. 

Financial  Intelligence. 

THE  WEEK  IX  WALL  STREET.— The  stock  market  was 
nervously  irregular  and  showed  decided  weakness  at  times,  with 
declines  throughout  the  list,  due  to  high  money  rates,  threatened 
gold  export,  and  heavy  foreign  liquidation.  Other  unfavorable 
features  were  the  failure  of  the  expected  Northern  Pacific  extra 
dividend  to  materialize,  and  disquieting  revelations  regarding 
traction  finance  at  New  York.  Both  industrial  and  railroad 
stocks  suffered  equally;  the  copper  shares  being  also  depressed 
on  renewed  concessions  in  the  metal.  There  was  further  pres- 
sure on  the  United  States  Steel  shares,  coupled  with  reiterated 
statements  that  the  company's  orders  were  diminishing.  South- 
ern Railway  was  again  the  object  of  selling,  and  made  another 
low  record  for  the  year.  There  was  little  business  transacted 
in  electric  stocks  and  in  some  cases  the  declines  were  heavy. 
Westinghouse  led  the  declines  with  a  net  loss  of  i6j/^  points, 
the  closing  quotation  being  no.  General  Electric  followed  with 
a  net  decline  of  10  points,  closing  at  ii45-'2  after  touching  113^. 
On  the  curb  market,  prices  reached  new  low  levels  for  the 
year  in  some  issues  under  renewed  liquidation.  The  mining 
group  suffered  most,  but  various  high-priced  shares  stood  the 
pressure  of  the  selling  very  well.  Following  are  the  closing 
quotations  of  October  15 : 

NEW   YORK. 

Oct.  8  Oct  15  Oct.  8  Oct.  15 

Allis-Chalmers    Co    7  6j|     General   Electric    122       iiiJi 

Allis-Chalmers    Co.    pfd..   191/2     16        Hudson  River  Tel —        — 

Am.    Dist.    Tel —         20        Interborough   Met.  com..     954        8 

American    Locomotive...  5o54     45!^     Interborough    Met.    pfd..  24!^     2^^ 

Amer.    Locomotive    pfd..  gg%     92        Mackay   Cos 59^4     575^ 

American  Tel.  &  Cable...   -5  75         Mackays  Cos.   pfd 58!^     56 

.American  Tel.   &  Tel...  104        100         Marconi    Tel —         — 

Brooklyn  Rapid  Transit  45M     4'        Metropolitan    St.    Ry 35         35 

Electric    Boat    —        —        N.  Y.  &  N.  J.  Tel 99         — 

Electric    Boat   pfd —        —        Western    Union   Tel 72         69 

Electric    Vehicle    —        —        Westinghouse   com    ....115       110 

Electric    Vehicle    pfd...  —        —       Westinghouse  pfd    165*       — 

BOSTON. 

Oct.  8  Oct.  15  Oct  8  Oct  IS 

.10;       102        Mass.   Elec.  Ry.   pfd....   47j^     — 

98  5"^    Mexican    Telephone —  i  >i 

198         New   England  Tclcp....   —         — 

II2J4     Western   Tel.  &  Tel —  4'-$ 

—        West.  Tel.  &  Tel.   pfd..  —        — 
PHILADELPHL\. 

Oct  8  Oct  IS  Oct  8  Oct  15 

American   Railways 46K     46V3    Phila.    Electric    7J4       7}i 

Elec.   Co.   of   America...     8Ji       Sl/i    Phila.    Rapid   Transit...    19"^     lyVi 

Elec.    Storage    Batter)-. . .  42         39         Phila.   Traction    87         86)< 

Elec   Stor.   Battery  pfd..  —         — 

CHICAGO. 

Oct  8  Oct.  15  Oct  8  Oct.  15 

Chicago    City    Ry 150       140  National    Carbon    —         60 

Chicago    Edison    —         85  National  Carbon  pfd —       117 

Chicago  Subwaj-    —         l654  Union  Traction    —         - — 

Chicago    Tel.    Co —       105  Union   Traction   pfd....  —        — 

Metropolitan    Elec.    com.    19         2o* 

•Asked. 

WESTERN  UNION  REPORT— The  annual  report  of  the 
Western  Llnion  Telegraph  Company,  whicji  was  made  public 
last  week,  shows  the  largest  increase  in  gross  earnings  in  the 
past  eight  years.  The  actual  gain  in  gross  was  $2,180,752.  or 
7.1  per  cent,  of  which  approximately  $1,100,000  appears  to  have 
been  created  through  new  business,  and  $1,000,000  by  an  advance 
of  2.1  cents  in  the  average  gross  receipts  per  message.  At  the 
end  of  the  1905  year  the  company  had  $593,514  greater  current 
liabilities  than  current  assets.  On  June  30  last  the  balance  had 
turned  to  a  credit  item  of  $3.,386,&x>,  of  which  $3,164,616  was 
in  cash.  This  is,  of  course,  the  direct  result  of  the  issuance, 
during  the  year,  of  $7,200,000  4  per  cent  convertible  bonds. 
Another  favorable  factor  is  the  persistency  with  which  the  com- 
pany has  kept  up  its  maintenance  charges  against  earnings,  in 
spite  of   a   very   heavy   increase   in   other   operating  expenses. 

In  the  past  seven  years  the  gross  receipts  of  the  company 


American  Tel.   &  Tel 
Cumberland    Telephone 
Edis"'!    Elec.    Ilium... 

General    Electric    

Mass.    Elec.    Ry 


have  increased  $8,097,837,  or  32.7  per  cent.  Wire  mileage  has 
grown  400,987  miles,  or  35.6  per  cent.  Maintenance  charges 
per  mile  of  wire  have  been  considerably  increased,  being  $3.45 
per  mile  last  year,  against  $2.63  per  mile  in  1900,  a  gain  of  31. i 
per  cent.  Some  of  the  essential  features  in  the  seven  years' 
growth  are  contained  in  the  following; 

Per  Cent 
1907.  1900.  Increase.         Inc. 

Gross    $32,856,406.00     $24,758,569.00     $8,097,837.00     32.7 

Operating    expense...   26,532,196.00       18,593,205.00       7,938,991.00     42.1 

Operating    ratio 80.7%  75. 1%  5.6%     .... 

Miles  wire  and  cable.      1,526.845  1,125.858  400,987  35.6 

Maintenance   5,278,293  2,959,998  2,318,295  78.3 

Main,  per  mile  wire..  $3.45  $3.63  $0.82     31. i 

Av.  toll  per  message. . .  33.7C  30.8c  20.9c       9.4 

Av.  cost  per  message. .  30.2c  25.1c  5.1c     30.3 

Av.  profit  per  message.  3.5c  5.7c  22.2c 

•Decrease. 

President  Robert  C.  Clowry  says  that  the  increase  in  operat- 
ing expenses  is  due  to  the  necessary  outlay  to  care  for  the  large 
number  of  messages  handled,  to  the  increase  of  10  per  cent  in 
salaries  of  all  the  operators,  which  went  into  effect  last  March, 
and  to  the  continued  high  prices  of  materials. 

WESTERN  ELECTRIC  FINANCES.— Official  announce- 
ment is  made  that  the  Western  Electric  Company  will  create  a 
bond  issue  of  $15,000,000.  The  directors  have  called  a  special 
meeting  of  the  stockholders,  which  will  be  held  in  Chicago  on 
Nov.  5  for  the  purpose  of  ratifying  the  proposition  made  by 
the  board.  The  belief  prevails  that  the  company  is  preparing 
to  increase  its  business  and  perhaps  to  engage  in  some  other 
branches  of  the  electrical  line.  This  may  involve  the  purchase 
of  other  interests,  although  the  possibilities  of  this  theory  are 
not  conceded  by  its  officers.  President  E.  M.  Barton  says  that 
the  bonds  probably  will  not  be  sold  for  some  time.  In  1906 
the  Western  Electric's  gross  sales  aggregated  $69,245,331,  to 
finance  which  necessitated  the  piling  up  at  one  time  during  the 
year  of  a  floating  debt  of  $24,000,000.  The  company  has  at  pres- 
ent but  $15,000,000  capital  stock  outstanding,  so  that  the  percent- 
age of  gross  sales  to  capitalization  in  1906  was  461  per  cent. 
How  much  of  an  anomaly  there  was  in  this  situation,  says  the 
ll'all  Street  Journal,  may  be  judged  by  the  following  com- 
parison of  the  gross  sales  and  capitalization  of  the  three  large 
electrical  companies  during  their  last  fiscal  year : 

Gross  Gross 

Company.                                                      sales.                 Capital.  to  cap. 

Western    Electric    $69,245,331  $15,000,000  461% 

General    Electric    60,483,659           66,455,550  91% 

VV  estinghouse    Electric    34, 1 70,647           48,274, 1 50  70% 

The  above  comparison  makes  no  allowance  for  the  floating 
debt  which  the  Western  Electric  was  obliged  to  accumulate. 
This  debt  has  been  reduced  through  payments  made  by  the 
telephone  companies  for  supplies,  and  now  ,  stands  at  about 
$16,000,000.  Adding  to  the  $15,000,000  of  stock  $15,000,000  of 
floating  debt,  which  probably  represents  a  fair  average  for  the 
year,  gives  a  total  of  $30,000,000  "capitalization,"  and  makes  the 
percentage  of  gross  sales  to  "capitalization"  230  per  cent. 

TELEPHONE  SALE.— The  United  States  Independent 
Telephone  Company  has  sold  its  holdings  in  the  Home  Tele- 
phone Company,  of  Jamestown,  N.  Y.,  to  a  group  of  James- 
town capitalists,  represented  by  Arthur  C.  Wade,  of  Jamestown. 
Negotiations  looking  to  this  sale  were  begun  last  winter.  It  is 
said  that  the  Consolidated  Telephone  Company,  of  Buffalo,  and 
the  Jamestown  Company,  through  the  Inter-Ocean  Telephone 
Company,  a  long-distance  subsidiary  of  the  Consolidated,  will 
hereafter  hold  a  close  working  agreement  as  a  result  of  this 
sale. 

CANADIAN  GENERAL  ELECTRIC— A  special  meeting 
of  the  shareholders  of  the  Canadian  General  Electric  Company 
will  be  held  Oct.  23  to  amend  the  by-laws  recently  passed  to 
issue  $2,000,000  preference  stock  having  priority  of  claim  over 
the  common  stock  in  the  matter  of  dividends.  English  capital- 
ists, who  will  take  the  bulk  of  the  stock,  have  demanded  for 
the  new  stock  having  this  preference  a  priority  also  in  the 
matter  of  assets  of  the  company, 

DIVIDENDS. — The  Boston  Edison  Company  has  declared 
the  regular  quarterly  dividend  of  z'/i  per  cent,  payable  Nov.  I. 
Directors  of  the  Mexican  Telephone  &  Telegraph  Company 
have  declared  the  regular  semi-annual  dividend  of  2V2  per  cent, 
payable  Nov.  I. 

BELL  TELEPHONE  STOCK —Application  has  been  made 
to  the  New  York  Stock  Exchange  to  list  $2i.02S..ioo  additioi^il 
capital  stock  of  the  American  Telephone  &  Telegraph  Com- 
pany. 
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DECATUR,  ALA. — The  North  Alabama  Traction  Company  is  con- 
templating further  extensions  and  improvements  to  its  street  railway  sys- 
tem in   Decatur,   which  will   involve  an  expenditure  of   about  $10,000. 

JACKSON,  ALA.— The  Jackson  Light  &  Power  Company  has  perfected 
organization  and  will  purchase  and  enlarge  the  present  cJcctric  light  plant, 
and  will-furnish  energy  for  the  proposed  water  works  system,  and.  also  for 
several  gravel  pits  near  the  city.  It  is  proposed  to  construct  a  dam  across 
Bassett's  Creek,  where  a  35-foot  head  of  water  may  be  secured  and  about 
600  horse-power  developed.  The  capital  stock  of  the  company  is  $16,000, 
with  the  privilege  of  increasing  it  to  $20,000.  The  officers  are:  B.  H. 
Warren,  president;  S.  H.  Andrews,  vice-president,  and  S.  A.  Stewart, 
secretary  and  treasurer. 

EUREKA  SPRINGS.  ARK.— The  plant  and  holdings  of  the  Citizens* 
Electric  Company  have  been  purchased  by  a  syndicate  organized  by 
George  Sengel  and  George  Tillcs,  of  Ft.  Smith.  The  company  operated 
the  street  railway  system,  electric  light  plant  and  ice  plant.  It  is  said 
that  the  electric  line  will  be  extended  south  three  miles  to  the  lake, 
where  a  club  house  will  be  built,  and  also  to  Beaver,  a  distance  of  six 
miles,  where  an  amusement  park  will  be  established.  The  following 
officers  have  been  elected:  George  Sengel,  president  and  treasurer; 
George  Tilles,  vice-president,  and  L.  P.  Miles,  secretary,  all  of  Ft.  Smith. 

PINE  BLUFF.  ARK. — The  Central  Arkansas  Electric  Railways  Com- 
pany is  contemplating  the  construction  of  an  electric  power  plant  to  oper- 
ate its  proposed  railway.  The  present  plan  is  to  purchase  coal  mines 
and  build  the  power  plant  at  the  mines,  but  as  yet  nothing  definite  has 
been  decided  upon.     A.  M.  Van  Auken  is  chief  engineer. 

ALAMEDA,-  CAL.— F.  E.  Browning,  city  clerk,  writes  that  it  is  pro- 
posed to  erect  a  fireproof  building  for  the  municipal  electric  light  plant 
and  install  some  new  machinery. 

BADITO,  CAL.— The  Southern  Colorado  Power  Company  has  been 
incorporated  to  construct  a  reservoir  and  water  power  plant  on  Huerfano 
River  at  Badito  The  plant  will  have  a  capacity  of  about  10,000  horse- 
power and  will  supply  electricity  to  'all  the  towns  and  mines  in  the  vi- 
cinity of  Badito.  It  is  probable  that  the  company  will  furnish  electric 
energy  to  operate  the  mines  of  the  Colorado  Fuel  &  Iron  Company. 

CHICO;  CAL. — L.  D.  Macy  has  applied  to  the  City  Council  for  a  fran- 
chise to  construct  and  operate  an  electric  lighting,  heating  and  power 
plant  in  this  city  for  a  term  of  50  years.  Mr.  Macy  owns  water  rights 
on  Little  Chico  Creek,  near  West  Branch,  and  contemplates  erecting  a 
plant  at  that  .place. 

ENCINAL,  CAL. — Plans  are  being  made  by  the  Northern  Electric 
Railway  Company  to  erect  a  freight  and  passenger  depot  and  a  substation 
at  this  place.  The  power  house  is  now  located  in  a  portable  car  used 
for  installing  f)owcr-house  machinery. 

EUREKA,  CAL.— The  North  Mountain  Power  Company  has  recently 
secured  additional  water  power  in  Trinity  County  by  another  high  head 
located  on  Canyon  Creek,  a  tributary  to  the  main  Trinity  River.  The 
company  is  now  building  another  large  plant  near  this  new  head,  which 
has  a  fall  of  1200  feet,  and  is  located  16  miles  above  the  present  power 
station  at  Junction  City.  The  new  plant  when  completed  will  have  a 
minimum  capacity  of  14,000  horse-power.  H.  L.  Jackman  is  superin- 
tendent of  the  company. 

FRESNO,  CAL.~The  San  Joaquin  Light  &  Power  Company  has  been 
awarded  contracts  for  furnishing  electricity  to  the  Redbanks  Orchard 
and  other  orchards  and  farms  in  Antelope  and  Stone  Coral  country  for 
pumping  water.  The  company  is  making  arrangements  to  obtain  fran- 
chises for  its  transmission  line,  work  on  which  will  commence  at  once. 
The  line  will  be  extended  from  Dinuba. 

GLENDALE,  CAL.— The  right  of  way  has  been  granted  and  a  bonus 
subscribed  for  an  extension  of  the  Los  Angeles-Pacific  Railway  from  the 
Eagle  Rock  line  to  the  centre  of  Glcndalc.  Work  will  soon  commence 
on  the  construction  of  the  line. 

MONTEREY,  CAL. — Extensive  improvements  and  extensions  are  being 
made  to  the  power  plant  of  the  Monterey  Gas  &  Electric  Company  at  a 
cest  of   $100,000. 

NEVADA  CITY,  C.\L.— Work  has  been  abandoned  for  the  season  on 
the  Deer  Cretk  power  plant  of  the  California  Gas  &  Electric  Corporation 
owing  to  the  company  not  being  able  to  secure  water  pipe. 

OROVILLE,  CAL.— The  Southern  Pacific  Company  is  said  to  have 
purchased  water  rights  on  the  Robinson  place  near  Orovillc,  where  10,000 
horse-power    can    be    developed. 

PASADENA,  CAL. — A  franchise  for  a  double-track  railway  was 
awarded  to  the   Pacific  Electric   Railway   for  $5,000. 

PAS.XDENA,  CAL.— Heman  Dyer,  city  clerk,  writes  that  there  is  talk 
of  calling  an  election  to  vote  on  the  proposition  to  issue  bonds  for  an 
addition  to  the  municipal  electric  light  plant.  Charles  C.  Glass  is  man- 
ager  of    the    plant. 

SAN    BERNARDINO.    CAL.— The    Rialto    Electric    Light    Company    is 


making  plans  to  erect  a  substation  in  this  place  and  a  transmission 
line  from  the  plant  of  the  Edison  company  to  connect  with  its  system 
in  this  city.  The  company  has  elected  the  following  officers:  I.  C. 
Boyd,  president;  A.  B.  Paddock,  vice-president,  and  I.  F.  Martin,  secre- 
tary. • 

SAN  DIEGO,  CAL.— The  City  Council  has  granted  a  franchise  to  the 
Point  Loma  Electric  Railway  Company  to  construct  and  operate  a  street 
railway  system  on  certain  streets  of  the  city. 

SAN  FRANCISCO,  CAL.— Plans  have  been  completed  by  the  South- 
ern Pacific  Company  for  another  large  extension  of  its  local  system,  con* 
sisting  of  an  electric   railway  to   Hayward. 

SAN  JOSE,  CAL. — The  Board  of  County  Commissioners  has  granted 
J.  A.  Belloli  permission  to  erect  transmission  lines  or  underground  con- 
duits over  roads  and  public  highways  in  the  townships  of  Milpitas,  Al- 
viso,  Santa  Clara  and  all  that  part  of  San  Jose  township  extending  south 
as*  far  as  the  northern  limits  of  the  city  of  San  Jose.  The  franchise 
is  for  50  years. 

YREKA,  CAL. — The  Siskiyou  Electric  Power  Company  has  insulled 
another  1500-hp  generator  at  the  Fall  Creek  plant,  which  gives  the  plant 
a  capacity  of  2200  horse-power.  Another  generator  of  1500  hp  wilt  soon 
be  added  to  the  plant. 

ESSEX,  CONN. — The  citizens  on  Oct.  7  voted  to  accept  the  proposition 
offered  by  the  Essex  Light  &  Power  Company  to  light  the  streets  from 
Essex  steamboat  dock  to  Ivoryton.  The  company  offers  to  supply  47 
lamps  at  $1,259  pt^r  year  for  a  three-year  contract. 

HARTFORD,  CONN. — The  Park  Board  has  granted  the  Hartford 
Electric  Light  Company  permission  to  lay  a  conduit  across  Lafayette 
Park. 

TORRINGTON,  CONN.— The  W.  W.  Mcrtz  Company,  which  has 
operated  its  own  electric  light  plant  for  15  years,  is  making  arrangements 
with  the  Torrington    Electric   Light  Company    for   service. 

DUBLIN,  GA.— .\n  election  will  soon  be  held  to  vote  on  the  proposi- 
tion of   issuing  $60,000   in  bonds   to   improve  the   water  and  light  plants. 

FITZGERALD,  G.\.— A  franchise  has  been  granted  to  C.  A.  Holtzen- 
dorf  and  associates  to  construct  and  operate  an  electric  railway  on  cer- 
tain streets  in   Fitzgerald.     The  franchise  is  for  a  term  of  40  years. 

MADISON,  GA. — The  citizens  on  Oct  7  voted  in  favor  of  issuing 
$50,000  in  bonds  for  water  works,  sewerage  and  improvement  of  the 
municipal   electric   light  plant. 

OROFINO,  IDAHO. — Plans  are  being  made  for  the  instillation  of  a 
water  and  electric  light  plant  at  Orofino  at  a  cost  of  about  $12,000.  F. 
G.  Lynch  is  interested  in  the  project. 

BUNKER  HILL,  ILL.— The  Wood  River,  East  Alton  &  Bunker  Hill 
Traction  Company  is  contemplating  the  construction  of  an  electric  railway 
from  Wood  River  through  East  Alton.  Bcthalto.  Moro  and  Bunker  Hill, 
a  distance  of  20  miles.  The  Rude  Engineering  Company,  of  East  St. 
Louis,  is  in  charge  of  the  engineering  work.  J.  T.  \V.  Rudisill  is  presi- 
dent of  the   traction  company.  * 

CHICAGO,  ILL. — Application  has  been  made  to  the  Secretary  of  State 
by  Fred  W.  Blocki,  William  F.  Brennan,  Jeremiah  P.  Bartholow,  James 
P.  Early  and  Kurt  Stoehr  to  incorporate  the  Chicago  Heat.  Power  & 
Refrigerating  Company.  The  capital  slock  of  the  company  is  placed  at 
$10,000.  An  ordinance  asking  for  a  franchise  to  operate  in  the  streets 
of  the  city  will  soon  be  presented  to  the  City  Council  by  the  company. 

NASHVILLE.  ILL.— New  machinery  is  being  installed  in  the  i»Iant  of 
the  Nashville  Electric  Light  Company.  Owing  to  the  great  increase  in 
demand  for  electricity  it  has  been  necessary  to  increase  the  capacity  of 
the  plant.      K.   A.   Steinhauser  is  manager. 

CENTERVILLE,  IN D.— The  Council  is  contemplating  establishing  a 
lighting  plant. 

EAST  CHICAGO.  IND.— The  sale  of  the  property  by  a  m.istcr  in 
chancery  of  the  East  Chicago  Water  Works  Company  and  the  East  Chi- 
cago Light  &  Power  Company,  practically  one  concern,  has  been  con- 
firmed by  the  Federal  Court.  The  property  was  bid  in  by  the  bond- 
holders to  be  taken  over  by  the  East  Chicago  &  Indiana  Harbor  Water 
Company  and  the  Indiana  Harbor  &  East  Chicigo  Electric  Company, 
recently  incorporated.  It  is  understood  that  the  city  received  $154,000 
for  its  interest  in  the  plant  and  for  a  new  franchise  for  the  two  new- 
companies.  The  city  will  also  receive  certain  concessions  for  light  ^nd 
water. 

EVANSVILLE,  IND.— Bids  will  be  received  until  Oct,  a8  by  the 
r.oard  of  Cotmty  Commissioners  for  wiring  the  new  county  infirmaiy , 
building.      Harry   Stinson   is  county  auditor. 

MADISON,  IND. — Capitalists  of  this  city,  headed  by  Richard  John- 
sen.  Edward  and  W'illiani  Powell,  are  organizing  a  company,  the  object 
of  which  is  to  purchase  outright  the  plant  and  holdings  of  the  Madison 
Lif:hting  &  Electric  Railway  Company,  which  is  now  owned  by  Indian- 
apolis and  Chicago  paities.  The  company  holds  the  municipal  lighting 
contract. 

FT.  DES  MOINES.  lA.— Bids  will  l>c  received  until  Nov.   1  b>   Captain 
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MARSHALLTOWX.  IOWA.— The  business  men  of  Marshalltown 
have  agreed  to  subscribe*  §-25.000  for  the  Melbourne  interurban  project, 
promoted  by  Hamilton  Browne.  It  is  expected  that  the  banks  here  will 
take  over  another  $25,000,  and  if  they  do  Mr.  Browne  agrees  to  build  the 
road.  A  3  per  cent  tax  has  already  been  voted  to  aid  the  project,  but 
to  get  the  tax  the  road  must  be  built  and  in  operation  by  July  i,   1908. 

COVINGTON,  KY.— The  Board  of  Aldermen  has  agreed  to  a  proposed 
contract  with  the  Union  Light,  Heat  &  Power  Company  for  lighting  the 
streets  of  the  city  and  furnishing  electricity  for  private  purposes,  which 
will  be  submitted  to  the  Council  for  consideration.  Under  the  terms  of 
this  contract  the  company  is  to  furnish  2000  cp  arc  lamps  at  $65  per 
lamp  per  year,  with  a  rebate  of  $5  per  lamp  if  the  contract. is  renewed 
ar  the  end  of  the  year,  providing  more  than  380  and  less  than  450  lamps 
are  used,  or  $iO  per  year  in  case  more  than  450  lamps  are  used.  The 
contract  also  provides  for  32-cp  incandescent  lamps  at  $27  each  per  year. 
A  reduction  of  about  10  per  cent  has  been  made  in  the  cost  of  electricity 
for  private  use  and  a  list  of  discounts  will  be  allowed,  according  to  the 
amount  of  the  bills,  as  follows:  From  $1  to  Sio  a  month,  10  per  cent; 
from  Sio  to  $15,  15  per  cent;  from  $15  to  $30,  20  per  cent;  from  $30  to 
$50,  25  per  cent;  from  S50  to  S75,  30  per  cent;  from  $75  to  $100.  35 
per   cent:    from    Si 00   up.   40   per  cent. 

GEORGETOWN,*  KY. — The  City  Council  has  decided  to  enter  suit 
against  the  Georgetown  Water,  Gas,  Electric  Light  &  Power  Company  to 
annul  its  franchise,  or  compel  compliance  with  its  contract,  which  it  is 
charged  that  it  has  violated  in  both  light  and  water  service. 

LATONIA,  KY. — Bids  were  opened  recently  for  a  thirteen-year  exclu- 
sive franchise  for  electric  lighting  as  follows:  Dr.  R.  Lee  Bird  agrees 
to  furnish  lamps,  2000  cp,  for  $59  per  lamp  per  year;  incandescent  street 
lamps  of  32  cp  for  $24  each  per  year;  commercial  lighting.  9  cents  per 
kw-hour,  with  a  discount  of  5  per  cent  on  cash  payments.  The  Ken- 
tucky Electric  Company  will  furnish  any  number  of  lamps  for  the 
first  three  years  at  $60  per  lamp  per  year  and  during  the  remaining  ten 
years  for  $58  per  lamp  per  year;  any  number  of  32cp  lamps  during  the 
thirteen  years  for  $24  each  per  year;  electricity  for  commercial  purposes, 
10  cents  per  kw-hour,  less  15  per  cent  for  payment  within  ten  days;  for 
power  and  heat,  10  cents  per  kw-hour,  less  20  per  cent  discount  for  pay- 
ment within  ten  days  after  date  of  the  monthly  bill.  In  addition  to  the 
proposition  for  light,  heat  and  power  the  Kentucky  Electric  Company 
agrees  to  give  the  village  the  ground  on  which  the  Cincinnati,  Newport 
&  Covington  Railway  &  Light  Company  is  operating  after  leaving  Madi- 
son Avenue  io  the  tunnel  under  the  Louisville  &  Nashville  Railroad 
tracks  to  be  used  for  street  purposes  and  in  order  to  avoid  the  pay- 
ment of  toll  on  the  Madison  Pike.  In  addition  $1,000  will  be  given 
toward  the  construction  of  the  street  and  $5,000  is  offered  toward  the 
expenses  of  constructing  subways  under  the  car  tracks.  The  company 
has  made  these  propositions  in  order  to  secure  the  adoption  of  plans 
that  will  prevent  the  street  cars  passing  over  the  steam  railroad  tracks 
and  to  increase  the  facilities  of  transportation  on  the  electric  lines 
between   Latonia   and   Cincinnati. 

PADUCAH,  KY.— Bids  will  be  received  until  Oct.  18  by  the  Board 
of  County  Commissioners,  at  Paducah,  to  install  steam  heating  and  elec- 
tric light  system  in  the  county  court  house  and  jail. 

BUCKSPORT,  ME.— The  Penobscot  Bay  Electric  Company,  which  is 
building  a  power  house  at  East  Orland,  is  making  surveys  of  the  country 
in  this  vicinity  under  the  charge  of  Engineer  W.  F.  Greenleaf,  of  Boston, 
Mass.,  and  expects  to  set  the  poles  to  Orland  at  once.  They  also  con- 
template opening  an  office  in  the  village  soon. 

MILO,  ME. — The  Milo  Electric  Light  &  Power  Company  has  been 
granted  permission  by  the  town  officials  to  operate  a  steam  engine  in  its 
new   power    station. 

B.\LTIMORE,  MD. — Charles  L.  Stockhauscn,  of  Baltimore,  has  se- 
cured the  contract  for  the  construction  of  the  power  house  for  use  of 
the  Dr.  Samuel  Leon  Frank  Memorial  Hospital.  Boilers,  electric  and 
laundry  machinery  will  be  installed. 

CONOWINGO,  MD.— Plans  arc  being  made  by  capitalists,  headed  by 
James  H.  Harlow,  president  of  the  Conowingo  Bridge  Company,  for  util- 
izing the  Susquehanna  River  with  anothrr  large  dam  to  generate  elec- 
tricity to  supply  Baltimore,  Philadelphia  and  other  markets.  The  plant 
will  be  erected  at  Conowingo,  near  Havre  de  Grace,  Md.,  about  nine 
miles  above  the  mouth  of  the  river.  The  plant  will  have  a  capacity  of 
100.000  horse-power.  The  company  is  capitalized  at  $10,000.  and  bonds 
to  the  amount  of  $10,000,000  will  be  issued.  The  five  turbines  in  the  old 
paper  mill  will  be  utilized  to  generate  electricity  for  lighting  and  operat- 
ing purposes  during  the  construction  work.  An  electric  railway  will  also 
be  built  from  the  reservoir  site  to  Havre  de  Grace  to  handle  material, 
etc.,   for   construction  work. 

OAKLAND,  MD.— The  Youghioghcny  Li^ht  &  Power  Company^  which 
was  recently  incorporated  to  erect  a  power  plant  below  Deep  Creek  Falls 
to  furni«h  electricity  in  Oakland,  Mountain  Lake  and  other  towns  in 
Maryland.  West  Virginia  and  Pennsylvania,  has  been  organized,  and  the 
following  officers  elected:  Alfred  G.  Sturgiss,  president;  Truman  West, 
vice-president;  Bowie  Johnson,  secretary;  James  D.  Hamill,  treasurer, 
and   Hiram  P.  Talker,  general  manager. 

CHARLEMONT,  MASS.— The  Frary  Manufacturing  Company  is  in- 
stalling a  dynamo  to  operate  its  own  electric  lighting  plant. 

CHICf>PEE.  MASS.— The  Chicopec  Manufacturing  Company  is  in- 
stalling an  additional  generator  in  its  power  plant,  which  will  enable  the 
company  to  operate  its  manufacturing  plant  at  its  full  capacity  at  all 
•caaons  of  the  year   as  well   as  to  operate  the  new  machinery    which    is 


now  being  installed.     The  machines  are  operated  by  individual  motors,  of 
which  20  have  already  been  installed,  and  30  more  will  be  added  to  the  plant. 

NEWBURYPORT.  MASS.— The  Newburyport  Ga%  &  Electric  Company 
is  installing  an  additional  engine  and  generator,  which  will  increase  the 
capacity  of  the  plant  by  550  horse-power,  to  provide  for  the  increasing 
demand  for  electricity  for  commercial  work.  Two  new  panels  will  be 
added  to  the  switchboard  and  a  new  auxiliary  condenser  will  be  among 
the  other  additions  made  to  the  plant.  It  is  expected  to  have  the  work 
completed  by  Nov.    i. 

OR.'VNGE,  MASS. — Negotiations  and  plans  are  under  way  whereby  the 
Rodney  Hunt  Machine  Company  will  purchase  the  water  power  privileges 
of  E.  S.  Handy  at  Eagleville,  two  miles  distant  from  the  company's 
plant.  The  company  proposes  to  utilize  the  water  power  to  generate  elec- 
tricity to  operate  the  machinery  in  the  Rodney  Hunt  shops  in  place  of 
steam,    which   is   now    being  used. 

B.AY  CITY,  MICH.— Bids  will  be  received  until  Oct.  30  by  the  City 
Controller  for  furnishing  a  steam  turbine,  generator,  exciter,  switch- 
board, boilers,  Scotch  type,  and  lamps,  to  re-establish  the  city's  electric 
light  plant.  Albert  Boston,  Deputy  Recorder,  writes  that  specifications 
have  been  prepared,  and  bids  will  probably  soon  be  called  for  by  the 
City  Controller  for  dismantling  the  east  side  electric  light  plant  and  re- 
establishing same  on  the  west  side.  William  H.  Fitzhugh  is  superin- 
tendent. 

BIRMINGHAM,  MICH.— The  Detroit  United  Railway  Company  is 
making  arrangements  to  enlarge  the  power  house  to  make  room  to  install 
additional   machinery   in   the   plant. 

BOYNE  CITY,  MICH.— The  dam  of  the  Boyne  River  Power  Company 
has  been  completed  and  the  plant  has  been  put  into  operation  and  is 
furnishing  electricity  for  lighting  the  streets  of  the  city. 

CENTRALIA,  WASH.— B.  T.  Weeks,  of  Tacoma,  is  interested  in  a 
project  to  build  an  electric  railway  between  Centralia  and  Chehalis,  to  be 
known  as  the  Centralia,  Chehalis  &  Western  Railway,  a  distance  of  eight 
miles,  and  a  branch  line  of  two  miles  to  a  freight  centre.  It  is  stated 
that  $150,000  worth  of  bonds  has  been  subscribed. 

GRAND  RAPIDS,  MICH.— At  an  election  held  recently  the  citizen? 
voted  in  favor  of  granting  a  new  franchise  to  the  Grand  Rapids-Muske- 
gon  Power  Company.  The  company  is  making  plans  of  extensions  to  its 
system  in   the  city. 

MANCHESTER,  MICH.— A  special  election  will  soon  be  held  to  vote 
on  the  proposition  of  the  village  establishing  a  municipal  electric  light  plant. 

COLD  SPRING,  MINN.— The  Minnesota  Central  Telephone  Company 
is  contemplating  extending  its  lines  to  Avon. 

ST.  PETER,  MINN. — Plans  are  being  considered  for  extensive  im- 
provements to  the  municipal  electric  light  plant.  Several  hundred  dol- 
lars will  be  spent  on  repairs  to  the  pole  lines,  and  it  is  proposed  to  in- 
crease the  capacity  of  the  plant  by  the  installation  of  new  dynamos. 
When  improvements  are  completed  a  day  power  service  will  be  fur- 
nished to  local  manufacturers.  The  plant  has  proven  a  paying  invest- 
ment ever  since  it  has  been  in  operation,  and  it  is  expected  that  the  adop- 
tion of  the  new  plan  will  materially  increase  the  receipts. 

COLUMBUS,  MISS.— The  Fayette  Telephone  Company,  of  Fayette. 
Ala.,  has  applied  to  the  City  Council  for  permission  to  erect  poles  and 
wires   in   the  streets  of   Columbus. 

PHILADELPHIA,  MISS.-The  Philadelphia  Compress  Company  is 
contemplating  installing  an  electric  lighting  plant.  Contracts  have  not 
yet  been  placed  for  machinery  and  supplies. 

ST.  LOUIS,  MO.— The  Union  Electric  Light  &  Power  Company,  of 
St.  Louis,  a  subsidiary  corporation  of  the  North  American  Company, 
will  presently  increase  its  capital  slock  from  $10,000,000  to  $18,000,000. 
Stockholders  will  meet  Dec.  2  to  ratify  the  action  of  the  board  in  recom- 
mending the   increase. 

AURORA.  MO. — The  Aurora  Light.  Power  &  Refrigerator  Company, 
recently  incorporated,  will  erect  a  new  building  and  install  new  ma- 
chinery at  a  cost  of  about  $25,000.  J.  R.  Woodfill,  Jr.,  is  president  and 
treasurer;  S.  E.  Post,  vice-president,  and  J.  M.  Hawkins,  superintendent. 

STEVENSVILLE.  MONT.— H.  C  Hodge,  of  Tacoma.  Wash.,  is  re- 
ported interested  in  the  construction  of  an  electric  light  plant  to  furni<li 
electricity  to  light  Stevensvillc  and  Victor.  Mr.  Hodge  is  planning  to 
develop  the  water  power  in  the  Big  Creek  Canyon   west  of  Victor. 

PLATTSMOUTH,  NEB.— Earl  C.  Wcscott  has  been  granted  a  fran 
chise   to  construct   an   electric  light   plant 

NASHUA.  N.  H.— The  Nashua  Street  Railway  Company  has  applied  to 
the  State  Board  of  Railroad  Commissioners  for  permission  to  issue  $25.- 
000  of  capital  stock. 

COLLINSWOOD.  N.  J. — Application  has  been  made  to  the  Borough 
Council  for  franchise  privileges  for  lighting  the  borough  and  supplying  it 
with  water.  The  company,  which  is  to  be  known  as  the  Collingswoo»l 
Mutual  Water  Improvement,  agrees  to  furnish  eight  arc  lamps  for  liRhl- 
ing  the  borough  at  a  charge  of  not  more  than  $70  per  lamp  per  yrar 
and  $20  per  lamp  per  year  for  75  incandescent  lamps,  and  agree*;  to  ex- 
tend its  lines  to  any  part  of  the  borough.  The  company  also  agrees  to  sell 
both  the  lighting  and  water  plants  to  the  borough  during  a  term  of  five 
years  upon  payment  of   10  per  cent  over  the  actual  cost  of  the  plant-*. 

CLIFTON  SPRINGS.  N.  V  — Ford  S.  Burgett.  who  is  interested  in  the 
organization  of  ;<  company  to  develop  a  water  power  and  to  furni'^h  elec- 
tricity for  lighting  this  and  nearby  villages,  writes  that  plans  are  now 
being   drawn    up  and   will   be   presented  to  the   Village   Board   for   consid- 
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cration,  and  that  bids  for  the  work  will  be  received  about  Nov.  i,  the 
cost  of  which  is  estimated  at  $16,500. 

FLUSHING.  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent of  school  buildings,  New  York  City,  until  Oct.  21  for  installing 
heating  and  ventilating  and  electric  generating  apparatus  and  electric 
elevator  in   the  Parental    School   in   Flushing,   Borough   of   Queens. 

NICW  YORK,  N.  Y— Bids  will  be  received  until  Oct.  21  by  C.  B.  J. 
Snyder,  superintendent  of  school  buildings.  New  York  City,  for  installing 
electric  cfiuipmcnt  in. additions  to  and  alterations  in  School  59;  also  in 
connection  with  alterations  in  School  171,  both  in  Borough  of  Man- 
hattan. 

ONEIDA,  N.  Y.— The  Board  of  Trustees  of  Sylvan  Beach  has  granted 
Peter  Kippal,  of  Buffalo,  a  franchise  to  erect  and  operate  an  electric 
light  plant  in  Carnival  Park.  Mr.  Kippal  will  furnish  electricity  for 
lighting  purposes  to  business  places  and  residences  at  $1  per  lamp  of  16 
cp  per  month,  or  $2  for  the  season.  He  also  proposes  to  build  a  scenic 
railway  on  the  jjark  to  be  operated  by  electricity. 

ROCHESTER,  N.  Y. — The  United  States  Independent  Telephone  Com- 
pany has  sold  its  holdings  in  the  Home  Telephone  Company,  of  James- 
town. N.  Y.,  to  a  group  of  Jamestown  capitalists,  represented  by  Arthur 
C.  Wade,  of  Jamestown.  It  is  said  that  the  Consolidated  Telephone  Com- 
pany, of  Buffalo,  and  the  Jamestown  company,  through  the  Inter-Ocean 
Telephone  Company,  a  long  distance  subsidiary  of  the  Consolidated,  will 
hereafter  hold  a  close  working  agreement  as  a  result  of  this  sale. 

STATESVILLE,  N.  C— The  Southern  Power  Company,  of  Charlotte, 
has  completed  its  transmission  line  to  this  place  and  is  now  constructing 
a  substation.  As  soon  as  the  station  is  completed  a  24-hour  service  will 
be  furnished.  Several  of  the  manufacturing  industries  will  use  electricity 
to  operate  taeir  plants. 

VALLEY  CITY,  N.  D.— ^Plans  have  been  made  to  enlarge  the  mu- 
nicipal electric  light  plant,  and  contracts  placed  for  a  new  boiler  and 
dynamo. 

CINCINNATI,  OHIO.— Surveys  have  been  completed  for  the  pro 
posed  route  of  the  Cincinnati,  Reading  &  Middle-town  Street  Railway 
Company  from  Middletown  and  Franklin  to  Bond  Hill  and  Norwood,  a 
■distance  of  35  miles.     It  is  estimated  that  the  road  will  cost  $875,000. 

EUGENE,  ORE.— A.  G.  Hendricks,  president  of  the  National  Bank  of 
Eugene,  and  F.  L.  Chambers,  president  of  the  Chambcrs-Bristow  Bank. 
Iiavc  filed  on  100  miner's  inches  of  water  under  six  inches  pressure  in  the 
McKenzic  River  at  Haydens  Rapids,  seven  miles  northeast  of  Eugene. 
The  canal  will  run  through  solid  rock  and  will  be  50  feet  wide,  20  feet 
deep  and  700  yards  long. 

EUGENE.  ORE.— The  Pacific  Light  &  Power  Company  has  awarded  a 
contract  for  100,000  feet  of  lumber  with  which  to  build  the  flume  for  a 
large  electric  plant  which  it  intends  to  erect  near  Triangle  Lake,  30  miles 
west  of  Eugene.  It  is  the  intention  to  build  the  flume  this  winter  and 
erect  the  plant  next  spring  and  summer.  The  company  plans  to  extend 
its  lines  to  Eugene,  Corvallis  and  Junction  City  and  other  towns  in  the 
valley.  The  company  has  appropriated  50,000  miner's  inches  of  water  of 
the   lake. 

PORTLAND,  ORE. — The  United  Railways  will  soon  make  application 
to  the  county  court  for  a  franchise  for  a  broad  gauge  electric  railway 
from  Portland  through  Linnton  to  the  county  line,  to  construct  and  oper- 
ate the  same  as  part  of  the  interurban  system  which  the  company  is  in- 
stalling. 

ALLENTOWN.  PA.— The  Arbogast  &  Bastian  Company  has  pur- 
chased electrical  equipment  and  ■  machinery  from  the  Lehigh  Electric 
Company  to  operate  its  plant  by  electricity.  The  machinery  consists  of  a 
225hp  Murray  Corliss  engine  direct  connected  to  a  125-kw  generator  and 
a  new  switchboard  and  other  electrical  equipment. 

ALLENTOWN,  I*.\. — The  power  house  at  Broadhead  station,  which 
has  furnished  electricity  for  operating  the  Bethlehem  &  Nazareth  Elec- 
tric Railway  ever  since  it  was  built,  has  been  abandoned.  Electric  energy 
for  operating  the  road  is  now  furnished  from  the  storage  plant  at  Heck- 
town,   which   is  supplied  from   the  main   plant   in   Allentown. 

ALTOONA,  P.A. — The  Citizens'  Electric  Light,  Heat  &  Power  Com- 
pany is  installing  two  large  boilers  at  its  plant  at  Ninth  Avenue  and 
Twentieth  Street,  and  making  other  improvements  to  increase  the  capacity 
of  the  plant   and  increase  the  service. 

BETHLEHEM,  PA.— The  Town  Council  of  Northampton  Heights  has 
awarded  the  contract  for  lighting  the  streets  of  the  borough  to  the  Bethle- 
hem Electric  Light  Company  for  23^  cents  per  lamp  per  night.  The 
contract   is  for    10  years. 

MT.  CARMEL,  PA. — The  Citizens*  Company  has  been  organized  by 
focal  business  men  to  construct  and  operate  an  electric  light  plant. 

PHILADELPHIA,  PA. — The  contract  for  installing  three  turbine- 
driven  generators,  including  condenser,  air  pump,  piping  and  switch- 
board complete  at  Torresdale  pumping  station,  has  been  awarded  to  Dravo, 
Doyle  &  Company.  Philadelphia,   for  $25,150. 

HURON,  S.  D. — The  Dakota  Central  Telephone  Company  is  seeking  a 
renewal  of  its  franchise  and  proposes  to  establish  an  automatic  system. 

PIERRE.  S.  D.-— Bids  will  be  received  by  C.  F.  Larrabcc,  Acting  Com- 
missioner of  Indian  .\ffairs,  Washington.  D.  C,  until  Nov.  4  for  con- 
structing an  electric  light  plant  and  construction  of  a  brick  office  build- 
ing with  electric  light,  steam  heat,  a  brick  warehouse  with  electric  light 
and  brick  addition  to  the  workshop  with  electric  light  and  plumbing.  For 
"further  information  apply  to  J.  C.  Levengood,  superintendent,  Pierre. 
BEAUMONT,    TEX. — The    directors    of    the    Beaumont    Ice.    Light    & 


Refrigerator  Company  have  decided  to  increase  the  capital  stock  of  the 
company  for  the  purpose  of  enlarging  the  plant- 

BEEVILLE,  TEX.— E.  J.  Kinkier  is  contemplating  insUlling  an  electric 
lighting  plant,  which  will  have  a  capacity  of  300  lamps.  Contracts  for 
machinery  have  not  yet  been  placed. 

ASHLAND,  VA. — The  Virginia  Light  &  Power  Company  has  notified 
the  Town  Council  that  it  is  ready  to  furnish  electricity  for  both  light- 
ing and  power  purposes-  The  system  will  be  put  into  operation  as  soon 
as  the  plans  are  approved  by  the  street  committee. 

MANASSAS,  VA, — We  arc  informed  that  all  bids  opened  by  O.  E. 
Newman,  chairman  improvement  committee  of  Council,  on  Sept.  28  for 
furnishing  material  and  installing  water  works  and  an  electric  light  plant 
and  macadamizing  the  streets  of  this  town  have  been  rejected  on  account 
of  the  town  being  unable  to  sell  its  bonds.  A  new  election  will  be  held 
and  after  bonds  are  sold  new  bids  will  be  called  for. 

ELMA,  WASH, — The  Elma  Light  &  Power  Company  is  constructing  a 
large  dam  on  Cloquallum  Creek  to  utilize  the  water  power  to  operate  its 
electric  plant  in  Elma.  The  present  plant,  which  has  been  in  operation 
about  three  years,  is  operated  by   steam. 

MONTESANO,  WASH, — Owing  to  the  unsati5factor>'  service  given  by 
the  Montesano  Light  &  Water  Company  the  City  Council  has  revoked  the 
franchise  of  the  company.  C.  H.  Kiehl,  of  Seattle,  is  president  of  the 
company. 

PUYALLUP,  WASH. — The  Mayor  has  appointed  a  committee  of  three 
to  look  into  the  matter  of  buying  or  building  a  municipal  electric  light 
plant. 

GREEN  BAY,  WIS.— The  lighting  controversy  in  this  city  is  fast  ap- 
proaching the  stage  where  an  appeal  to  the  rate  commission  will  be  nec- 
essary. The  Council  has  again  rejected  bids  of  the  Minahan  Building 
Company  and  the  Green  Bay  Gas  &  Electric  Company,  asserting  that  the 
figures  of  both  for  lighting  the  city  streets  are  too  high.  The  Minahan 
company  is  a  new  arrival  in  the  field  and  agrees  to  furnish  electricity 
for  lighting  the  city  at  the  rate  of  $69  per  lamp  per  annum,  which  is  $1 
lower  than  the  Green  Bay  Gas  &  Electric  Company's  offer.  Bids  have 
been  rejected  three  times  within  the  last  year  and  a  half,  and  as  a  result 
the  city  is  getting  very  poor  service  in  the  residence  district-  The  Green 
Bay  Gas  &  Electric  Company,  present  holder  of  the  franchise,  stands 
ready  to  install  new  lamps  throughout  the  city  and  remedy  the  existing 
defects  if  given  the  franchise.  In  the  meantime  it  is  not  furnishing  serv- 
ice in  the  residence  portion  as  a  result  of  the  Council  refusing  to  pay  in 
full  a  bill  presented  for  lighting  early  in  the  season. 

LAKE  NEBAGAMOK.  WIS.— Owing  to  the  shutting  down  of  the 
mill  the  electric  lamps  have  been  removed  and  the  streets  are  in  dark- 
ness. A  plant  was  installed  to  light  the  mill,  and  also  furnish  elec- 
tricity for  lighting  the  streets.  The  company  has  removed  all  the  elec- 
tric light  lines  and  closed  down  the  entire  plant.  J.  P.  Weyerhaeuser, 
former  manager  of  the  mill,  has  removed  to  St,  Paul, 

WATERLOO,  WIS.--At  a  special  election  held  Oct,  10  the  citizens 
voted  to  purchase  the  electric  light  plant  owned  by  Elizabeth  Nelson, 
Robert  Entwhistle  and  H.  Nelson.  The  city  will  issue  $10,000  in  bonds 
to  purchase  the  plant  and  for  improvements. 

WAUSAU,  WIS.— Neal  Brown  states  that  his  company  is  now  operat- 
ing five  and  one-half  miles  of  its  line  and  will  ultimately  extend  from 
Schofield  to  Merrill  via  Wausau  and  Brokaw,  a  distance  of  25  miles. 
The  grading  has  been  completed  the  entire  distance.  The  company  is 
planning  to  construct  a  water  power  plant  at  the  Trappe  Rapids  on  the 
Wisconsin  River,  about  ten  miles  south  of  Wausau.  where  4000  horse- 
power is  available.  Electricity  for  operating  the  road  is  now  supplied 
by  the  Wausau  Electric  Company. 

SAR.\TOGA,  WYO.— It  is  reported  that  the  Carbon  Timber  Company 
is  endeavoring  to  purchase  the  plant  of  the  Saratoga  Light  A  Power 
Company,  owned  by  John  M.  Kuykcndall,  Harry  Brown,  J.  M.  Barker 
and  other  Denver  men.  If  they  purchase  the  plant  ihcy  propose  to  oper- 
ate it  from  the  sawmill  and  will  develop  enough  power  to  supply  the 
Saratoga  Springs  bottling  plant,  a  laundry  and  possibly  for  the  proposed 
municipal    water   plant. 

C.ALG.VRY,  ALB.— At  a  recent  meeting  of  the  City  Council  it  was 
decided  to  at  once  call  for  tenders  for  tlie  construction  of  the  municipal 
street  railway  system.  Address  City  Engineer  Thorold  or  Mayor 
Cameron. 

OLDS,  ALB. — The  Board  'of  Trade  is  arranging  to  secure  expert 
opinion  on  the  development  of  power  at  Little  Red  Deer,  13  miles  distant. 
Address    S.    Craig,    Olds. 

KELOWN.\,  B.  C— The  ratepayers  have  passed  a  by-law  authoriring 
the  raising  ot  $40,000  by  the  sale  of  debentures  for  waterworks  and 
electric  light  plants.     Address  J.  F.   Burne.  Kelowna. 

VANCOUVER.  B.  C— The  directors  of  the  British  Columbia  Electric 
Railway  Company  have  voted  to  expend  $1,000,000  for  extension  and 
improvements  to  its  system  during  1908.  R.  N.  Sperling,  of  \*ancouver, 
is  general  manager. 

C.XRNDUFF.  CAN. — Mr.  Stinsell,  representing  the  Minneapolis  Street 
&  Town  Lighting  Company.  Minneapolis,  Minn.,  has  applied  for  m  fran- 
chise to  furnish  electricity  for  light  and  power  and  to  install  a  telephone 
system  in  the  town. 

PORTAGE  L.\  PRAIRIE.  MAN.— The  directors  of  the  Centra!  Elec- 
tric Light  Company  have  decided  to  spend  $35,000  on  enlarging  their 
power  plant.  The  company  offers  to  double  the  number  of  street  lamps 
if  the  town  will  extend  the  street  lighting  contract. 
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WOODSTOCK,  N.  B.— The  Woodstock  Electric  Light  &  Power  Com- 
pany is  contemplating  changing  its  plant  from  direct  to  alternating  cur- 
rent. 

CHIHUAHUA,  MEX. — It  is  announced  that  more  than  $1,000,000 
will  be  spent  irt  constructing  the  new  electric  railway  system  in  this  city 
and  the  suburban  lines  to  Santa  Eulalia  and  to  the  new  smelter  of  the 
American  Smelting  &  Refining  Company,  16  miles  distant  from  the  town. 
Enrique  Greel  is  the  principal  owner  of  the  company. 

LIX.\RES,  MEX. — Jose  Benilla,  of  this  city,  has  purchased  the  local 
street  railway  system.  It  is  said  that  he  will  greatly  improve  the  lines 
and  will  build  extensions  to  two  smaller  towns  in  this  section. 

MEXICO  CITY,  MEX. — The  city  of  Mexico  has  decided  to  operate  the 
water  works  pumping  stations  by  electricity,  and  the  contracts  for  the 
machinery  have  been  awarded  to  the  Westinghouse  Electric  &  Manufac- 
turing Company,  of  Pittsburg.  Pa.  The  plans  call  for  three  large  motors 
of  1200  hp  each,  which  are  to  be  direct  connected  with  centrifugal  pumps 
at  the  pumping  station.  The  Mexican  Light  &  Power  Company  will  fur- 
nish  electricity   for  operating  the  water  works  system. 

OAXAC.A,  MEX. — Eduardo  J.  Cummings.  of  Guanajuato,  has  secured 
concession  grants  to  use  30,000  liters  of  water  per  second  on  the  Quiote- 
pec  River,  near  Tomellin.  A  fall  of  400  feet  is  available  and  4S.000 
horse-power  can  be  developed-  It  is  proposed  to  install  a  hydro-electric 
plant  and  to  transmit  electrical  energy  to  Oaxaca  and  the  raining 
camp  of  Taviche  and  intervening  towns  to  the  north  as  far  as  the  city 
of  Puebla  and  south  to  the  towns  of  San  Antonia,  Tehuacan,  Tlacote- 
pec,  Tecamachalco  and  Tepeaca.  The  length  of  the  transmission  line  to 
Puebla  will  be  130  miles,  and  the  line  to  Oa.xaca  70  miles,  and  to  Taviclje 


30 


liles. 


-    of    capitalists,    headed    by    G'uillermo 
organized   a    syndicate   to   construct   an 


SALTILLO.  MEX.— A  numb 
N'elasco  and  Rodolfo  Garza,  hav 
electric   railway  in   this  city. 

SULTEPEC,  MEX.— The  Sultepec  Electric  Light  &  Power  Company 
has  completed  the  installation  of  its  large  power  plant  at  Temascaltepec, 
and  also  its  25,000-voIt  transmission  line  to  Sultepec,  where  a  substation 
has  been  built.  The  company  furnishes  electricity  to  many  mines  and 
mills. 

\'ERA  CRUZ,  MEX.— The  Vera  Cruz  Electric  Light  &  Power  Com- 
pany has  completed  arrangements  to  provide  the  city  with  electric  trac- 
tion in  addition  to  its  lighting  and  power  service.  The  power  plant  is 
bang  greatly  enlarged  and  the  work  of  rebuilding  the  tracks  will  soon 
commence. 


New  Industrial  Companies. 

THE  FOLLETT  TIME-RECORDING  COMPANY,  of  New  York, 
N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $300,000. 
The  directors  are:  Albert  Blackburne,  Edward  \V.  O'Meara  and  Thomas 
Dowdell,  all  of  New  Y'ork  City. 

THE  SAVITZKY  &  GOLOMG  COMPANY,  of  New  York.  X.  Y..  has 
been  incorporated  with  a  capital  stock  of  $20,000  for  the  purpose  of 
manufacturing  gas  and  electric  fixtures.  The  directors  are:  Louis 
Savitzky,  Miles   Roscniuth  and  Isaac  M.  Golomb,  all  of  New  York.  N.  Y. 

THE  WESTERN  ELECTRIC  COMPANY,  of  Cincinnati.  Ohio,  in- 
corporated recently  with  ^  capital  stock  of  $50,000.  is  said  to  be  successor 
to  the  Standard  Electric' Company.  The  charter  of  iTie  new  company 
gives  it  authority  not  otiTy  to  handle  and  sell  electrical  equipment,  but 
to  operate  Ic'cphone.  telegraph  and  electric  light  and  power  plants. 
This  pan  rf  the  business  will  not  be  taken  up,  however,  according  to 
present  intentions.  The* incorporators  arc:  Eldon  R.  James.  Stanley  M. 
Withrow.  Fred  F.  Dort-ns.  \V.  S.  Berry  and  L.  T.  Miller. 


New  Incorporations. 

EATON,  COL.— The  Eaton  Electrical  Company  has  been  incorporated 
with  a  capital  stock  of  $25,000  by  W.  A.  Farr,  Roscoc  Farr  and  others. 
The  company  proposes  to  furnish  electricity  for  light,  heat  and  jrtiwer  in 
Eaton. 

CHICAGO,  ILL. — A  charter  has  been  granted  to  the  Western  Illinois 
Electric  Traction  Company  by  the  Secretary  of  State.  The  company  is 
capitalized  at  $100,000  and  proposes  to  construct  a  railway  from  the 
town  of  Lyons  to  Aurora.  The  incorporators  and  the  first  board  of  di- 
rectors arc:  M.  M.  Miller.  Edmund  J.  Schmidt.  Louis  Crollan.  Lee 
Michael  and  William   Klein. 

FARMERSni'RG.  INI).— The  Tarr  Electric  Company,  of  this  cily. 
ha^  filed  articles  of  incorporation  wiili  the  Secretary  of  State.  The 
capital  stock  i»  $20,000.  The  object  of  the  company  is  to  construct  and 
equip  a  new  plant  to  generate  electricity  fgr  light,  heat  and  power 
purposes.  The  directors  arc:  A.  D.  Tarr,  W.  F.  Baldridgc  and  E.  W. 
Jenning-*. 

INDIANA  HARBOR.  IND.— The  Indiana  Harbor  &  East  Chicago 
Electric  Company  has  been  incorporated  by  H.  H.  Philips.  R.  M.  Cole. 
H.  S.  Oakley  and  C.  B.  Woods.  The  company  propo«rv  to  erect  and 
operate  an  electric  plant  to  supply  the  city  of  East  Chicago  and  other 
cities  and  villages  along  its  lines  with  electricity  for  lighting,  heating  and 
power  purposes. 

Ml'SKOGEE.  I.  T.— The  Falls  Construction  Company  has  been  incor- 
r' rated  by  E.  A.  Hill,  P.  L.  Soper,  S.  M.  Rutherford.  Ira  L.  Reeves  and 


J.  M.  Brogan.  The  company  has  been  formed  to  construct  the  Musko- 
gee Navigation  Electric  Railway  from  Muskogee  to  Fort  Smith,  Ark. 
The  present  plan  is  to  utilize  the  water  power  of  the  Grand  River  to 
operate  the  railway. 

CLINTON.  lA.— The  Wenatchee  Valley  &  Northern  Railway  Company 
has  filed  articles  of  incorporation  with  the  Secretary  of  State.  The 
capital  stock  of  the  company  is  placed  at  $100,000,  and  the  officers  are 
L.  Lamb,  president;  C.  R.  Lamb,  vice-president;  Petrel  Davis,  treasurer, 
and  G.   E.   Lamb,   secretary,  all  of  Clinton. 

WEBSTER  CITY',  IOWA.— Articles  of  incorporation  will  soon  be  filed 
for  the  Boone,  Webster  City  &  Northern  Railway  Company.  The  com- 
pany will  be  capitalized  at  $600,000,  which,  it  is  said,  will  be  sufficient  to 
build  and  equip  the  road,  which  will  be  31  miles  in  length  and  connect 
Boone  and  Webster  City.  The  officers  of  the  company  will  be:  E.  E. 
Hughes,  of  Boone,  president;  F.  A.  Sackett,  of  Webster  Cit>-,  vice-presi- 
dent; J.   S.   Crooks,  of   Boone,   secretary;  J.   H.   Herman,   of  Boone,  treas- 

ALEXANDRIA,  LA. — The  Kent  Company,  Ltd..  has  been  chartered 
with  a  capital  stock  of  Sioo.ooo.  The  company  proposes  to  operate  electric 
and  other  street  railways.  The  officers  are:  A.  Albert,  president;  Will- 
iam   M.   Cady,   vice-president;    Benjamin   Weil,   secretary  and  treasurer. 

SEMINARY,  MISS.— The  People's  Telephone  &  Telegraph  Company 
has  been  organized  with  a  capital  stock  of  $10,000,  and  will  be  ready  for 
service  within  a  short  time. 

AURORA.  MO.— The  Aurora  Light.  Power  &  Refrigerator  Company 
has  been  incorporated  w^ith  a  capital  stock  of  $50,000  by  J.  M.  Hawkins, 
C.   K.  Gimlerling,   Mrs.  E.   1.   Martin  and  others. 

EAST  WORCESTER,  N.  \'. — Articles  of  incorporation  have  been  filed 
for  the  Great  Bear  Light  &  Power  Company  with  the  Secretary  of  State. 
The  capital  stock  is  placed  at  $20,000.  and  the  company  proposes  to 
operate  in  the  counties  of  Otsego  and  Schoharie.  The  incorporators  are: 
James  E.   Dante,  A.   D.   Hallenbeck  and  Lucy  Dante,  of  East  Worcester. 

MT.  VERNON,  N.  V.— The  Mount  Vernon  &  Eastern  Railroad  Com- 
pany has  been  formed  with  a  capital  of  $1,000,000  to  construct  a  steam  or 
electric  railway  from  Mount  Vernon  to  Lewisboro.  a  distance  of  35  miles. 
The  directors  are:  Oakleigh  Thorne,  William  H.  Chesbrough,  Carleton 
Bunce,  Howard  K.  Wood  and  Charles  E.  Mitchell,  of  New  York,  N.  Y.; 
Marsden  J.  Perry,  of  Providence,  R.  I.;  George  H.  Hansel,  of  Cran- 
ford,  N.  T.;  Kennett  K.  McLaren,  of  Jersey  City.  N.  J.,  and  Allen  Ward- 
well,  of  Lawrence.   N.   Y. 

:.IANGUM.  OKLA. — A  charter  has  been  granted  to  the  Southwestern 
Interurban  Railway  Company  to  build  an  interurban  railway  from  Man- 
gv;n  to  HoUis  by  the  way  of  Francis;  to  Granite  and  Cordell.  with  a 
bixnch  from  Granite  to  Hobart,  and  from  Mangum  to  Altus.  the  total 
mileage  being  119  miles.  The  capital  stock  of  the  company  is  placed  at 
$1,000,000,  and  the  directors  are  W.  T.  Funderburk.  D.  J.  Doyle,  E. 
E.  Pinkerton.  T.  P.  Clay,  H.  M.  Ferguson  and  R.  C.  Echols,  all  of 
Mangum. 

OKLAHOMA  CITY,  OKLA.— The  Oklahoma  City  Ce>itral  Interurban 
Railway,  Telephone,  Telegraph.  Light  &  Power  Comp.iny  has  been  char- 
tered for  $5,000,000  with  headquarters  in  this  city  and  at  South  McAllis- 
ter, I.  T..  to  build  an  electric  line  westward  from  South  McAIIi*ter.  via 
Holdenville.  Wonoka  and  Shawnee  to  Oklahoma  Ciiy.  then  to  El  Reno, 
Geary  and  Wcatherford  to  Cheyenne  in  Roger  MiUs  County.  The  in- 
corporators are  C.  D.  Freeman,  of  Denver,  Col. ;  Lcjti  Brown,  of  St. 
Louis,  Mo.;  B.  F.  Sharp,  of  Memphis.  Tenn. ;  G.  M.  Watsoi,  ^f  Nevada, 
Mo.;  Louis  Landsman,  of  Jefferson  City,  Mo.;  Dr.  R.  X.  W.tde.  .1.  B. 
Bloucher.  F.  M.  Stone  and  H.  H.  Codington,  of  Weatherford,  Okla. 

OKLAHOMA  CITY,  OKLA.— The  Oklahoma  City  Electric  Terminal 
Company  has  been  granted  a  charter  with  a  capital  stock  of  $2,500,000. 
The  incorporators  are  Guy  V.  McClure,  Charles  Combs.  Warren  E. 
Moore.  J.  J.  Johnson  and  Fred  S.  Combs.  The  company  proposes  to  build 
a  street  railway  system  on  both  the  east  and  west  side  of  the  city;  the 
two  divisions  of  the  system  will  give  about  12  miles  of  service.  Applica- 
tion will  soon  be  made  to  the  City  Council  for  a  franchise. 

NASHVILLE,  TENN.— The  Rock  City  Electric  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  John  A.  Bell,  Louis  Left- 
wich,   Hamilton   Parks  and   others. 

LUBBOCK.  TEX.— The  Staked  Plains  Telephone  Company  has  filed 
rrticles  of  incorporation  with  a  capital  stock  of  $60,000  by  C.  W.  .Mcx- 
ander  and  others. 

KENT,  WASH.- The  Independent  Telephone  &  Telegraph  Company 
lias  been  incorporated  with  a  capital  stock  of  $^70,000  by  A.  T.  Wrt.t 
and   others. 

ELKINS,  \\\  VA. — The  Elkins  Power  Company  has  been  incorporated 
vith  a  capital  stock  of  $75,000  by  Stephen  B.  Elkins  and  others. 

W'ELLSBURG.  W.  VA.— The  Bethany  Trolley  Syndicate  has  been 
chartered  with  a  capital  stock  of  $10,000  to  construct  an  electric  railway 
from  Wellsburg  to  Bethany,  and  to  maintain  a  power  plant  and  water 
works  system.  The  incorporators  are:  J.  L.  P.  Queen,  R.  M.  .Addlnnan. 
H.  O.  Moon.  B.  S.  Honecker  and  C.  J.  Schuck.  all  of  Wheeling. 

MATTOON.  WIS.-Thc  Mattoon  Telephone  Company  has  been  or- 
ganized with   a  capital  slock  nf  $2,500  by   Thcotlorc  Kroz  and  others. 

PARDEEVILI-E,  WIS— Articles  of  incorporation  have  been  filed  for 
the  Pardccvillc  Telephone  Company  by  Frank  H.  Smith  and  others.  The 
company  is  capitalized  at  $4,000. 


lU 


788 


ELECTRICAL      WORLD 


Vol.  L,  No.  i6. 


POYNETTE,  WIS. — The  Poynctte  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $io,ooa  by  E.  E.  Hinkson,  J.  S.  Hink- 
son  and  H.  P.  Jamieson. 


Legal. 


SALIC  OI'  ELICCTRICAL  KN'KRGV'.— An  important  decision  was 
handed  down  last  week  by  Supreme  Court  Justice  Fitzgerald  by  which  it 
is  held  that  the  Intcrborough  Rapid  Transit  Company  and  the  New  York 
City  Railway  Company  must  pay  the  city  of  New  York  for  energy  used 
by  the  latter  company  in  running  the  surface  cars  operated  in  connection 
with  the  subway.  The  court  also  restrained  the  Inteiljorough  Company 
fiom  delivering  electrical  energy  to  the  City  Railway  Company,  and  the 
latter  company  from  using,  disposing  of,  or  selling  the  energy  so  ob- 
tained. An  interlocutory  judgment  was  also  issued  on  condition  that  an 
immediate  appeal  be  taken  by  the  two  railway  companies  from  the  de- 
cision. The  action  was  brought  last  November  by  the  Board  of  Rapid 
Transit  Commissioners,  who  asserted  that  the  Interborough  Company, 
which  operated  the  subway,  was  violating  the  provisions  of  its  contract 
with  the  city  in  supplying  electricity  to  a  subsidiary  corporation  which 
operated  surface  cars  running  from  the  Bronx  to  the  upper  part  of  Man- 
hattan. Justice  Fitzgerald  appointed  ex-Supreme  Court  Justice  Edward 
Clinch  as  referee  to  compute  the  amount  due  to  the  city  by  the  de- 
fendant companies  for  their  misuse  or  appropriation  of  the  electric  energ>'. 

RIGHT  OF  LOCAL  TELEPHONE  COMPANY  TO  CONNECT  WITH 
THE  LONG  DISTANCE  WIRES  OF  ANOTHER  COMPANY.— The 
Hillings  Mutual  Telephone  Company,  a  local  concern  operating  some  350 
telephones  in  the  vicinity  of  Billings,  Mont,  after  attempting  to  make 
an  agreement  with  the  Rocky  Mountain  Bell  Telephone  Company  by 
which  it  could  connect  with  the  latter  company  so  as  to  be  able  to 
transmit*  messages  over  its  long  distance  lines,  brought  an  action  to  com 
pel  the  Rocky  Mountain  Company  to  permit  such  a  connection.  The 
defendant  answered  by  admitting  that  the  connection  with  and  use  of 
defendant's  lines  by  the  plaintiff  would  increase  the  revenue  of  the 
plaintiff  and  acconiniodatc  its  customers,  but  it  denied  that  the  use  of 
defendant's  lines  by  plaintiff  was  necessary  to  the  proper  operation  of 
the  telephone  line  of  the  plaintiff  and  alleged  among  other  things  that 
such  connection  was  desired  by  plaintiff  to  save  it  the  great  expense  of 
building  its  telephone  lines  through  the  territory  covered  by  the  tele- 
phone lines  of  the  defendant.  Article  15,  Section  14,  of  the  Constitu- 
tion of  Montana  provides  that  any  person  or  corporation  organized  for 
the  purpose  "shall  have  the  right  to  construct  or  maintain  lines  of 
telegraph  or  telephone  within  this  slate  and  connect  the  same  with 
olhcr  lines,  and  the  legislative  assembly  shall  by  general  law  of  uniform 
operation  provide  reasonable  regulations  to  give  full  effect  to  this 
section."  Civ.  Code  Mont.,  Sec.  looi,  after  repeating  such  provisiont 
provides  that  "in  case  such  persons  or  corporations  cannot  agree  as  to 
the  compensation  to  be  paid  for  the  privilege  of  such  connection,  the 
acquiring  of  the  right  by  the  one  to  use  the  line  of  the  other  may  be 
had  ...  as  provided  in  the  Code  of  Civil  Procedure."  It  was  held 
that  under  such  provisions  a  telephone  company  operating  a  local 
exchange,  such  as  the  plaintiff,  on  payment  of  compensation  to  be  ascer- 
tained as  provided  by  ihc  statute,  ^ould  require  the  defendant  company 
operating  long  distance  lines  to  permit  a  connection  with  such  lines  and 
also  their  '*use''  by  receiving  and  forwarding  messages  through  such 
connection  from  subscribers  of  the  other  company  substantially  as  it  did 
messages  tendered  by  its  own  local  subscribers.  Billings  Mutual  Tele- 
phone Company  vs.  Rocly  Mountain  Bell  Telephone  Company,  United 
.Slates  Circuit  Court,   155   Fed.  Rep.  207. 

DISTINCTION  BETWEEN  LIABILITY  OF  ELECTRIC  COMPAN\ 
FOR  MAINTAINING  UNINSULATED  WIRES  AND  LIABILITY  OF 
RAILROAD  COMPANY  FOR  RUNNING  INTO  PERSONS  ON  ITS 
TRACKS. — A  telephone  company  employee,  who  had  previously  been 
a  foreman,  was  required  in  the  course  of  bis  employment  to  climb  a 
telephone  pole  and,  while  going  up  the  pole,  received  a  shock  of  2000 
volts  from  a  wire  from  which  the  insulation  had  worn,  causing  him  to 
fall  to  the  ground,  a  distance  of  about  25  ft.  In  an  action  against  the 
tcleplionc  company  it  appeared  from  his  testimony  that  he  approached  the 
pole,  walking  on  a  stone  wall  at  the  side  of  the  road  and  that  from  his 
position  it  was  impossible  for  him  to  detect  the  absence  of  insulation  on 
the  wire  or  to  see  a  burnt  place  which  the  insulated  wire  had  made 
upon  the  pole.  There  was  evidence,  however,  that  by  going  a  short 
distance  into  the  road  he  might  have  seen  the  defective  conditions.  But 
the  fact  that  he  did  not  see  that  there  was  anything  wrong  and  that, 
while  prior  to  the  accident,  he  had  been  in  good  physical  condition,  he 
was  thereafter  continuously  ill,  it  was  held  that  a  verdict  of  $5,200  was 
not  excessive.  It  was  argued  that  the  case  was  parallel  to  certain  rail- 
road cases  in  which  a  person  who  goes  upon  a  railroad  track  without 
taking  the  customary  precaution  of  looking  and  listening  is  denied  ^ 
damages  in  event  of  his  being  run  down  by  a  train,  but  the  court  con- 
cluded that  ilie  cases  were  essentially  different.  In  railroad  cases  the 
dangers  upon  a  railway  are  so  well  known  that  failure  to  look  and  listen 
is  as  a  matter  of  law  held  to  be  negligence;  but  a  railroad  track  is  for 
the  purpose  of  the  running  of  railway  trains.  Tlic  man  who  .ipproaches 
it  has  full  knowledge  that  such  is  its  primary  and  rightful  use,  and  the 
use  of  it  by  him  is  subject  to  its  dominant  use.  On  the  other  hand,  the 
man  who  climbs  a  telephone  pole  is  not  charged  with  knowledge  that 
its  rightful  use  "is  for  uninsulated  and  dangerous  wires.  He  knows,  on 
the  other  hand,  that  there  is  a  duty  to  keep  the  wires  insulated,  and 
thai,    while   the   purpose   for   which   the   structures  are   used    renders   some 


danger  from  electrical  currents  unavoidable,  be  has  some 
expect  that  the  wires  will  be  kept  protected.  He  knows,  to  be  sure, 
that  it  is  difficult  to  do  this,  and  that  there  is  liability  that  there  may 
be  a  lack  of  insulation  of  some  'wire,  but  the  risk  of  defective  insulation 
varies  with  the  circumstances  and  the  case  is  not  like  that  of  a  railroad 
track,  where  the  danger  is  always  well  known,  distinct  and  incident  to 
its  lawful  use.  Dover  vs.  Gloucester  Electric  Company,  United  States 
Circuit  Court,   155  Fed.  Rep.  256. 

TEMPORARY  INJUNCTION  RESTRAINING  INFRINGEMENT  OF 
ELECTRICAL  PATENT  REFUSED.— In  a  motion  for  a  temporary  in- 
junction restraining  the  infringement  of  a  patent  for  an  electrical  safety 
fuse,  it  was  complained  by  the  plaintiff  that  one  of  the  defendants  had 
invented  a  new  and  useful  improvement  in  fuses,  upon  which  he  had 
obtained  a  patent,  and  which  he  sold  to  the  plaintiff  for  a  valuable  con- 
sideration. Later,  and  after  having  granted  to  the  plaintiff  all  rights 
in  the  invention,  the  inventor,  according  to  the  claim  of  the  plaintiff, 
organized  a  corporation  for  the  purpose  of  manufacturing  and  selling 
safety  fuses  constructed  on  the  same  principle  as  that  in%'olved  in  the 
invention.  The  novelty  covered  by  the  invention  consisted  in  uniting  a 
wide,  thin  strip  with  the  filling,  so  as  to  envelop  completely  the  fuse 
and  thus  best  utilize  the  properties  of  the  ready  fusibility  and  tlie  quick 
dispersion  of  the  heat  of  the  strip  when  melted.  The  fuse  consisted  of 
a  ffat  fused  strip  of  metallic  ribbon  inclosed  in  a  case  of  non-conducting 
fiber  with  metal  end  caps,  usually  of  brass,  to  which  the  ends  of  the 
fusible  metallic  ribbon  were  joined  by  terminals,  the  tilling  material  of 
the  fuse  forming  a  non-conductor  about  the  fusible  metallic  ribbon.  The 
defendant  admitted  the  sale  of  the  patent  to  the  plaintiff,  but  claimed 
a  new  discovery,  namely,  the  adjustment  of  a  very  thin,  metallic  ribbon 
with  an  extended  area  within  the  casing  of  the  fuse,  so  thin  and  so 
extended  in  its  area  that  the  non-conducting  material  encased  about  it 
being  likewise  extended,  thus  giving  such  a  maximum  contact  with  the 
non-conducting  filling  material  that  the  circuit  is  immediately  opened 
when  any  portion  of  the  metallic  ribbon  or  strip  becomes  molten  and 
the  electrical  continuity  is  immediately  severed  while  in  this  molten 
condition.  Ih  fuses  previously  manufactured  the  filling  material  so 
supported  the  molten  material  that  the  melting  of  the  fuse  did  not  imme- 
diately cut  the  circuit,  but  would  arc  or  hang,  and  such  failure  of  imme- 
diate interruption  of  the  circuit  upon  the  melting  of  the  ribbon  or  strip 
under  the  old  process  resulted  in  inaccuracy  and  unreliability  as  to  its 
operation  in  the  presence  of  "unequal  current  value."  The  court  was  of 
the  opinion  that  this  principle  above  set  forth  as  the  defendant's  clai 
was  the  real  novelty,  if  any,  and  the  gist,  of  the  invention, 
defendant  had  not  made  and  sold  a  fuse  like  that  covered  by  the  patent. 
The  fuse  which  he  made  was  like  those  in  general  use  by  other  manufac- 
turers, which  are  understood  by  the  trade  generally  not  to  be  covered 
by  any  enforceable  patent.  Soon  after  obtaining  the  patent  in  suit  it 
was  discovered  that  fuses  of  the  patent  lacked  mechanical  stability  and 
ease  of  manufacture  and  t'lat  the  advantages  secured  by  it  were  not 
sufficiently  superior  to  fuses  made  under  the  old  means  of  manufacture 
to  warrant  the  increased  cost  which  was  entailed,  and  therefore  the 
plaintiff  never  adopted  it  in  practical  use  and  never  marked  his  fuses 
as  having  been  manufactured  under  this  patent.  For  these  reasons  it 
was  held  that  the  preliminary  injunction  could  not  be  granted.  It  is 
a  well-settled  rule  of  the  law  that  where  grave  doubt  arises  as  to  what 
the  final  decree  upon  the  merits  must  be,  either  as  to  fact  or  law,  the 
summary  power  of  the  court  to  grant  preliminary  injunctions  should  not 
be  exercised  unless  it  may  be  to  preserve  the  status  quo  of  the  parties 
under  circumstances  that  will  not  work  serious  hardship  to  the  party 
enjoined.  It  is  also  a  settled  rule  of  law  that  in  acting  upon  applications 
of  this  sort  the  court'  "should  regard  the  comparative  injury  which  would 
be  sustained  by  the  defendant  if  the  injunction  were  granted  and  by 
the  complainant  if  it  were  refused."  John-Pratt  Company  vs.  Sachs  Com- 
pany, United  States  Circuit  Court,   155  Fed.   Rep.   129. 


X 


Educational. 


H.\RV.\RD  UNIVERSITY.— The  electrical  department  of  the  Har- 
vard engineering  school  has  added  a  considerable  amount  of  valuable 
apparatus  to  its  equipment  during  the  summer  months.  .Among  the  most 
valuable  is  a  large  c!cctric  motor,  which  will  be  set  up  in  Pierce  Hall 
for  e.sperimcntal  use.  .Vnother  piece  is  a  mercury  arc  converter,  .\bout 
$4,000  was  expended  for  the  new  equipment,  which  will  make  a  valuable 
addition  to  the  demonstration  work  of  the  electrical  engineering  department. 


Obituary. 


MR.  PUILir  FITZSIMMONS,  pvi>i,lciu  .ind  principal  owner  of  the 
Fitisimnions  Telephone  Company,  of  Cincinnati,  Ohio,  was  killed  Oct.  8 
at  the  home  of  his  daughter  in  Birmingham,  Ala.,  by  falling  from  the 
second-story  window  while  walking  in  his  sleep. 

MR.  CU.\RLES  ANDREW  WILSON,  of  Sussex,  X.  J.,  died  sud- 
denly Oct.  7,  at  Sioux  City,  la.,  in  the  course  of  a  Western  trip.  Mr. 
Wilson,  who  was  born  6-  years  ago  in  the  borough  of  Sussex,  was 
prominent  in  many  corporations  in  that  part  of  the  stale.  He  was 
president  of  the  Farmers'  National  Bank  of  Sussex,  the  First  National 
Bank  of  Butler,  the  Woodbume  Electric  Light  &  Power  Company,  the 
Unionville  Water  Works  and  the  Wantage  Outing  Club.  He  was  an 
officer  in  many  other  corporations  and  part  owner  of  the  Sussex  Inde- 
pendent. 
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Personal. 


MR.  A.  HALL  BERRY,  of  New  York,  left  this  week  for  Europe  on 
an  extended  trip  for  both  business  and  pleasure.  Mrs.  Berry  accompanies 
him. 

MR.  CHARLES  E.  WADDELL.  Biltmore,  N.  C,  is  the  author  of  a 
paper  printed  in  the  September  issue  of  the  Franklin  Institute,  entitled 
"Southern  Appalachian  Streams." 

MR.  LYNN  A.  WILLIAMS,  for  the  past  six  years  assistant  to  Mr. 
Charles  A.  Brown,  patent  attorney,  Chicago,  has  been  admitted  to  part- 
nership with   Mr.  Brown.     The  firm  name  will  be  Brown  &  Williams. 

MR.  ERNEST  CARSTENS,  who  has  had  an  experience  of  many 
years  in  this  country  and  in  England  as  an  accountant,  has  opened  an 
office  at  56  Rose  Street,  New  York,  for  practice  as  a  public  accountant 
and  auditor. 

MR.  A.  C.  BELL,  who  has  been  in  charge  of  the  patent  department 
of  the  Stromberg-Carlson  Telephone  Manufacturing  Company,  has  joined 
the  staff  of  Brown  &  Williams,  patent  attorneys,  Chicago.  Mr.  Bell  will 
give  attention  chiefly  to  the  work  of  patent  soliciting. 

MR.  WILLIAM  A.  JACKSON  has  resigned  from  the  presidency  of 
ihe  Michigan  State  Telephone  Company  and  has  been  elected  president 
of  the  executive  committee,  a  place  left  vacant  since  the  death  of  William 
C.  McMillan.  Mr.  N.  C.  Kingsbury,  former  vice-president,  was  appointed 
president  to  succeed  Mr.  Jackson.  Mr.  B.  W.  Trafford  has  been  made 
one  of  the  vice-presidents  and  will  also  be  general  manager. 

MR.  ARTHUR  S.  MERRILL,  who  has  been  in  the  electrical  business 
for  the  past  ten  years,  most  of  the  time  in  New  York  City,  and  who  has 
been  assistant  western  sales  agent  for  Pass  &  Seymour,  'Inc.,  Solvay, 
N.  Y.,  with  headquarters  at  130  W.  Jackson  Blvd.,  Chicago,  for  over  a 
year,  has  tendered  his  resignation  in  order  to  carry  out  plans  which  he 
has  had  in  mind  for  some  time.  He  is  a  brother  of  Mr.  Wm.  W.  Merrill, 
secretary  of  the  Chicago  Fuse  W'ire  and  Manufacturing  Company,  Chicago. 

MR.  J.  E.  FRIES,  of  Milwaukee,  has  found  his  services  in  demand 
since  he  left  the  Allis-Chalmers  Company,  and  has  now  joined  the  forces 
of  the  Canadian  General  Electric  Company  as  a  commercial  engineer. 
When  with  the  Allis-Chalmers  Company  he  was  employed  as  electrical 
engineer  in  their  contracting  department.  In  his  new  capacity  he  will  do 
designing  and  commercial  engineering  work  for  the  sales  department 
on  electrical  as  well  as  mechanical  apparatus. 

MISS  C.  BECK\\7TH.— We  note  with  regret  the  serious  illness  of 
Miss  Carmelita  Beckwith,  who  was  stricken  down  at  her  desk  last  week 
while  at  work  in  the  office  of  "Profitable  Advertising,"  which  she  shared 
with  her  friend,  Miss  Kate  Griswold,  the  publisher.  The  hemorrhage  of 
the  brain  while  slight  has  left  a  condition  of  aphasia,  but  her  rally  has 
been  quick  and  it  is  hoped  that  the  recovery  may  be  complete.  She 
was  removed  as  soon  as  possible  to  her  rooms  in  the  Hotel  Martha 
Washington  and  has  since  been  in  the  hands  of  trained  nurses.  Miss 
Beckwith's  literary-electrical  work  began  when  she  was  with  the  General 
Electric  Company  and  was  continued  on  the  bulletin  of  the  New  York 
Edison  Company.  Many  of  her  interesting  articles  have  been  contributed 
to  the  pages  of  the  Electrical  World,  while  several  of  her  little 
brochures,  such  as  the  "Electric  Jingles"  and  "When  the  Sad  Iron 
Smiled,"  are  in  wide  circulation.  Of  late  her  business  had  grown  rapidly 
and  when  taken  ill  she  was  at  work  on  the  new  bulletin  of  the  National 
Electric  Light  Association.  Admired  everywhere  for  her  sunny  and 
buoyant  disposition,  it  is  the  belief  of  a  host  of  friends  that  her  youth 
and  ahundant  vitality  will  restore  this  amiable  and  talented  woman  to  full 
health. 

MR.  F.  E.  DRAKE,  managing  director  of  the  French  Wcstinghouse 
Company,  who  will  shortly  return  to  Paris,  has  devoted  the  past  several 
weeks  to  conference  with  the  offkials  of  the  Wcstinghouse  Electric  and 
Wcstinghouse  Machine  Companies,  and  has  made  a  careful  study  of  the 
latest  developments  of  both  works.  He  is  arranging  for  the  sale  in  his 
territory  of  so.-ne  of  the  important  sp'cialties  now  made  at  the  East 
Pittsburg  works  of  the  two  companies,  notably  steam  turbines  and  turbo- 
generators. Mr,  Drake  has  also  arranged  to  forward  to  the  machine 
company,  which  owns  the  patents  for  this  country,  sc\-cral  sizes  of  the 
Lcblanc  condenser,  in  order  to  hasten  their  introduction  in  this  country. 
The  Lcblanc  condenser,  after  an  extended  use,  is  now  considered  by 
leading  European  steam  engineers,  l>ccause  of  the  almost  perfect  vacuum 
secured  in  so  simple  a  manner,  to  be  one  of  the  most  scientific  develop- 
ments of  recent  years.  The  French  Wcstinghouse  Company,  by  reason 
of  its  control  of  the  Leblanc  inventions,  is  already  doing  an  important 
business  in  their  manufacture  and  sale,  which  is  adding  to  the  net  profits 
of  the  company,  which,  for  August,  exceeded  the  monthly  requirements 
for  debenture  interest  and  dividends  on  the  preferred  stock.  The  orders 
received  by  the  French  Wcstinghouse  Company,  from  Jan.  i  to  Sept.  30, 
being  nine  months  of  the  fiscal  year,  indicate  that  the  total  business 
for  iyo7  will  approach  20,000,000  francs.  .Among  these  orders  is  an 
important  one  for  an  installation  of  single-phase  traction  at  Ly<^ns. 


Trade  Publications. 


ELECTRIC  EXHAUST  FANS  are  the  subject  of  Bulletin  3504,  just 
issued  by  the  Emerson  Electric  Manufacturing  Company  of  St.  Louis. 
Such  apparatus  associated  with  Emerson  motors  is  illustrated  and  de- 
scribed with   full  details,  for  both  alternating  and  direct  circuits. 

RHEOSTATS. — Bulletin  No.  4510  of  the  General  Electric  Company 
describes  electrically  operated,  ratchet-driven  rheostat  switches.  The 
handles  of  these  switches  are  rotated  by  a  ratchet  wheel  and  pawl  move- 
ment actuated  by  solenoids  which  consume  a  small  amount  of  power. 

RHEOST.AT5  consisting  of  a  series  of  cast  grids  supported  on  insu- 
lated rods  between  cast  end  pieces  are  discussed  at  length  in  Bulletin  No. 
4499  of  the  General  Electric  Company.  These  rheostats  are  especially 
suited  for  railway  service  on  account  of  their  uniformity,  strength  and. 
reliability. 

DIRECT-CURRENT  RAILWAY  MOTORS.— The  Westinghouse  Elec- 
tric &  Mfg.  Company  has  issued  circular  No.  1124  dealing  with  90-hp 
railway  motors  intended  for  interurban  service.  Motors  of  a  simila  type, 
but  rated  at  75-hp,  are  described  in  circular  No.  1106  of  the  same  com- 
pany. 

TOBIN  BRONZE.— The  Ansonia  Brass  &  Copper  Company.  New  York, 
has  issued  a  pamphlet  on  the  subject  of  Tobin  bronze.  The  uses  for 
this  metal  are  many,  and  the  America's  cup  defenders,  "Vigilant/* 
"Columbia"  and  "Reliance"  were  made  of  it.  The  properties  of  Tobin 
bi  cnze  are  defined  and  the  advantages  derived  from  its  use  are  described 
in  many  testimonials. 

SINGLE-PHASE  WATT-HOUR  METERS.— The  Fort  Wayne  Electrical 
Works  has  issued  a  new  edition  of  its  instruction  book  for  single-phase 
induction  watt-hour  meters.  Full  instructions  are  given  covering  every 
detail  of  installing  and  operating  this  type  of  meter,  including  speed 
adjustment,  change  in  frequency  and  testing.  Thirty-five  diagrams  are 
included  relating  to  every  matter  in  connection  with  the  instrument  which 
is  ever  likely  to  be  required. 

BLACK  ENAMELED  WIRE.— The  Western  Electric  Company  has 
published  a  little  booklet  on  black  enameled  wire,  which  deals  with  the 
many  direct  and  incidental  advantages  to  be  secured  with  this  type  of 
insulation,  viz.,  an  elastic  yet  resistant  and  firmly  adhering  film.  The 
insulation  is  applied  by  special  machinery,  and  the  plant  to  produce  it 
has  lately  been  greatly  increased.  One  of  the  leading  merits,  it  is  said, 
ia  that  as  compared  with  cotton  or  silk,  it  is  very  much  less  affected  by 
heat,  and  will  carry  electrical  energy  under  heat  conditions  that  would 
csuse  cotton  and  silk  to  become  charred  and  destroyed.  The  enamel 
will  withstand  a  temperature  as  high  as  500  deg.  Fahr.  for  a  considerable 
time  without  injury  to  its  insulating  qualities.  It  is  not  waterproof,  but 
is  proof  against  the  moisture  of  the  air,  even  in  conditions  of  extremely 
high  humidity  over  long  periods.  Data  are  given  on  these  and  other 
points. 

FUEL  ECONOMIZERS. — "Fuel  Economizers  at  the  Manhattan 
Fewer  Station  of  the  Interborough  Rapid  Transit  Company,  New  York 
City,*'  is  a  reprint  of  a  paper  read  by  R.  B.  Tomlinson  before  the  New 
Ycrk  Railway  Club,  showing  by  a  careful  analysis  of  tests  and  monthly 
lecords  that  the  economizers  in  this  plant  are  paying  a  net  rate  of  30-S 
per  cent  upon  the  initial  outlay.  This  is  based  upon  a  price  of  $3.00  per 
ton  for  coal  and  the  average  load  -at  the  time  the  economizers  were  put 
in.  The  output  of  the  plant  has  been  increased  since  the  test  was  made. 
The  plant  contains  64  boilers  of  520  b.h.p.  each  and  the  draft  is  pro- 
duced by  four  brick  chimneys.  The  pamphlet  is  well  illustrated  and 
should  be  of  interest  to  designers  and  operators  of  large  steam  plants. 
It  may  be  obtained  by  addressing  the  Green  Fuel  Economizer  Company, 
of  Matteawan,  N.   Y. 


'Business  J^otes. 


SELF-CONTAINED  ALTERNATORS.— Bulletin  No.  205.  of  Fair 
banks.  Morse  &  Company,  is  devoted  to  belt-driven  revolving-field  alter 
naiors  rated  at  from  20  to  150-kva.  Standard  machines  are  built  for  one 
t  Ao  or  three  phases.  60  cycles  and  for  from  230  to  2300  volt*. 


MASSACHUSETTS  CIIKMIC.XL.— Tlic  M.iss.ichusctts  Chemical  Com- 
pany, of  Walpole,  Mass.,  is  exhibiting  at  the  American  Street  &  Interur- 
ban Railway  Manufacturers'  Association  at  Atlantic  City,  N.  J.,  this  week. 
Messrs.  A.  T.  Baldwin,  L.  O.  Duclos  and  A.  E.  Duclos  represent  the 
company  with  a  full   line  of  samples,  descriptive  literature  and  souvenirs. 

WIRT  APPARATUS.— Some  months  ago  the  Cutler-Hammer  Manu- 
facturing Company,  of  Milwaukee,  announced  its  purchase  of  the  Wirt 
Electric  Company,  of  Philadelphia.  The  Wirt  business  has  now  been  con- 
solidated into  the  Cutler-Hammer  New  York  plant  at  Park  Avenue  and 
130th  Stwet,  where  its  manufacture  will  be  continued.  AM  outstanding 
Wirt  accounts  should  be  remitted  to  the  general  offices  at   Milwaukee. 

RIDGWAY  TEMPLETS.-The  Ridgway  Dynamo  &  Engine  Company. 
of  Ridgway,  Pa.,  has  sent  us  a  set  of  templets  showing  the  floor  space 
occupied  by  its  standard  generating  units  in  sizes  from  10  kw  to  200  kw, 
inclusive.  These  templets  arc  made  to  a  scale  of  \i  in.  to  the  foot  and 
should  be  of  great  value  to  consulting  engineers,  architects  and  others 
who  have  occasion  to  lay  out  power  plants.  The  company  is  distributing 
these  templets  to  all  who  will  have  use  for  tbcm  and  will  gladly  send  a 
set   on   application. 

THE  BECK  PACIFIC  LAMP  COMPANY,  of  San  Francisco.  Cal.,  has 
been  in  business  on  the  Pacific  Coast  for  over  a  year.  It  owns  the 
patent  rights  on  the  Beck  flaming  arc  lamp  for  the  field  west  of  the 
Continental  Divide.  Mr.  Threw,  president  and  general  manager  of  the 
company,  states  that  notwithstanding  the  chaotic  conditions  under  which 
all  business  has  been  conducted  in  San  Francisco  during  the  past  year, 
his  company  is  well  sati>ificd  with  the  reception  it  has  received  from  the 
electrical  trade  and  central  station  men  of  the  Western  Slope,  and  faces 
the  future   with  perfect   confidence. 
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UNITED    STATES    PATENTS    ISSUED    OCT.    8,    1907. 
[Conducted  by  Rost^nbaum  &  Stockbridge,  Pat.  Attys.,  41  Park  Row,  N.  Y.] 

867,564.  ADVERTISING  AND  ILLUMINATING  DEVICE;  James  E. 
Auclair,  St.  Marys,  Pa.  App,  filed  Feb.  26.  1906.  A  form  of  incan- 
descent lamp  bulb  made  of  ground  glass  in  the  form  of  an  object  in 
common  use.  such  as  a  shoe  or  a  glove.  The  oDject  is  in  all  cases 
made  with  projections  and  protuberances  by  which  it  is  self -sup- 
porting. 

867,575.  PROCESS  OF  REDUCING  FORMIC  ACID;  Carleton  Ellis, 
White  Plains.  N.  Y..  and  Karl  P.  McEIroy.  Washington,  D.  C.  App. 
filed  May  2,  1907,  The  process  of  reducing  formic  acid,  which  con- 
sists in  electrolyzing  the  same  in  the  presence  of  a  stronger  mineral 
acid. 

867.579.  ELECTRICAL  CONDENSER;  Leon  Gerard,  Brussels,  Bel- 
gium.    App.  filed  June   14,   1905.     An  oil-bath  condenser  for  high-frc- 


Polo.    111.      App.    filed   Jan. 

rchanical  vibrations  of  a  tele- 
wind    adjacent    to    a    frame 

ubber    blocks    held    so    as    to 

Becker,   Chicago.    111.      App. 
detail   features   of   improve- 


quency  currents  having  vertically  arranged  annular  condensing  sur- 
faces separated  by  annular  spaces  of  gradually  increasing  widths  at 
the  ends. 

867.624.  SWITCH  BOX:  Harry  J.  Warthen.  Washington.  D.  C.  App. 
filed  July  28,  1906.  Form  of  outlet  box  designed  to  be  adjustable  to 
accord  with  the  surface  of  a  wall.  The  front  plate  has  a  screw  con- 
nection  with  the  body  of  the  box. 

867,627.  INDUCTION  COIL  APPARATUS;  Ernest  C.  Wilcox.  Meri- 
den.  Conn.  App.  filed  June  19.  1907.  A  bridge  member  for  an  in- 
duction coil  vibrator  having  a  pointer  and  an  adjustable  member  ad- 
jacent the  pointer  and  having  a  plurality  of  scales  from  the  zeros 
of  which  the  member  is  adapted  to  be  moved. 

867,629.     WIRE    HOLDER;    Noah    L.    Wine. 
J 6,   1907.     A  device  for  taking  up  the  1 
phone    wire    where    it    is    exposco    to    tl 
house.      The    wire    passes    through    two 
produce  a  bend  in  the  wire  between  th 

867.635.     ELECTRIC  SIGN:    William   A.   : 
filed   Oct.    26,    1906.      Relates   to    varioi 

ment  in  an  electric  sign  by  which  the  letters  can  be  applied  .-  _-. 
spaced  relation,  and  arc  offset  from  the  sign  in  use  so  as  to  avoici 
leaving  a  dust-imprinted  outline  on  their  supporting  surface  when 
removed  therefrom. 

867.659-  ELECTRIC  CONDUCTOR;  William  Iloopes,  Pittsburg,  Pa. 
App.  filed  Jan.  16.  1905.  An  aluminum  conductor  designed  to  have 
considerable  tensile  strength  so  as  to  be  capable  of  use  in  aerial  spans. 
The   aluminum   is  extruded   from   a   die   and   reinforced  by  a  core  of 

stronger  metal. 

867.681.  AUTOMATIC  FIRE  ALARM;  Charles  Smith,  South  Broydon. 
England.  App.  filed  July  9.  1907.  Automatic  fire  alarm  of  the  type 
having  a  wire  extending  throughout  the  building  and  wrapped  around 
fusible  objects  at  various  points.  In  case  of  a  fire  the  extension  of 
the   wire  closes  an   alarm  circuit. 

867,721.  ELECTRIC  BELT  AND  APPLIANCES  THEREFOR:  Michael 
Hatzcnbuehler.  Chicago,  111.  App.  filed  Jan.  7.  1907.  .V  form  of 
medical  belt  having  a  pocket  to  receive  three  drv  cells  and  a  con- 
trolling device  by  which   the  voltage  can  be  regulated. 

867.7.17-  HARD-RUBBER  SUBSTITUTE  AND  PROCESS  FOR  M.\K- 
ING  THE  SAME:  Caesar  Martcr.  London.  England.  App.  filed 
July  1.  1907.  A  hard-rubber  substitute  composed  of  a  powdered 
vegetable  material  containing  a  considerable  proportion  of  tannin 
or  tannic  acid  mixed  with  sulphur,  the  whole  mass  beinp  healed  and 
stirred,  and  finally  heated  and   molded,   substantially  as  described. 

867,743-  PLUG-IN  SWITCH;  Henrv  D.  Murdock.  New  York,  N.  Y. 
App.  filed  March  ai,  1907.  A  block  switch  of  somewhat  the  type 
used  on  telephone  circuits  and  having  a  tip  and  a  ring  connection. 
The  tip  connection  also  serves  to  interrupt  the  continuity  of  the  line 
at  the  point  the  plug  is  inserted. 

867,744.  MAGNETIC  SEPARATOR;  James  B.  McCabe,  Buffalo.  N.  Y. 
Api>.  filed  Nov.  13.  1906.  .\  magnetic  separator  comprising  a  drum 
having  inner  and  outer  magnetic  surfaces  adapted  to  serve  inde- 
pendently in  the  separation  of  the  magnetic  particles  from  the  ore. 


867.809.  SERIES-PAR.\LLEL  CONTROLLER;  Arthur  C.  Eastwood, 
Cleveland,  Ohio.  App.  filed  Sept.  6,  1906.  In  a  system  of  sericft- 
parallel  control,  means  for  connecting  the  motors  in  series  with  a  re- 
sistance, means  for  reducing  the  resistance  and  finally  short-circuiting 
the  same,  means  for  opening  the  short  circuit  and  simultaneou^y 
connecting  the  motors  in  parallel. 

867.810.  AUTOMATIC-ACCELERATING  CONTROLLER:  Arthur  C 
Eastwood,  Cleveland,  Ohio.  App.  filed  Jan.  15.  1907.  In  an  electric 
controller,  sections  of  resistance,  magnetically  operated  switches  for 
controlling  said  resistance,  and  a  relay  for  controlling  the  action  of 
said  switches,  said  relay  having  its  winding  in  a  circuit  connected  in 
a  shunt  to  a  portion  of  said  resistance. 

867,846.  THERMOELECTRIC  CONTROLLING  MECHANISM;  Harrie 
C.  Smith.  New  York,  N.  Y.  App.  filed  Oct.  7.  1905.  Has  a  thermo- 
stat which  controls  the  circuit  01  an  electric  motor  geared  to  a  hoist- 
ing or  winding  apparatus  so  as  to  raise  and  lower  the  doors  or 
dampers  of  a  furnace. 

867.863.  ELECTRIC  WATER  HEATER:  Mcndai  W.  Eillson.  St  Louis, 
Mo.  App.  filed  Dec.  «6,  1906.  An  electrode  of  the  heater  comprises 
a  metal  rod  with  a  carbon  jacket  detachably  fixed  thereto. 

867,876.  OSCILLATION-RESPONSIVE  DE\'ICE;  Lee  Dc  Forest,  New 
York,  N.  V.  App.  filed  Feb.  2,  1905.  An  oscillation-responsive  de- 
vice comprising  a  gaseous  medium,  electrical  means  for  rendering  said 
medium  sensitive  to  electrical  oscillations  and  means  for  impress- 
ing   electrical    oscillations  upon   said   gaseous  medium. 

867,877-  ART  OF  DETECTING  OSCILL.-VTIONS;  Lee  De  Forest.  Mcw 
York,  N.  Y.  App.  filed  June  12,  1907.  As  an  improvement  in  the 
art  of  receiving  electromagnetic  signal  waves,  the  method  herein 
described  which  consists  in  establishing  in  a  circuit  a  gas  having 
dissociated  and  conducting  ions,  altering  by  the  energy  of  the  elec- 
trical oscillations  resulting  from  the  waves  to  be  received,  the  con- 
ductive properties  of  said  gas,  and  translating  the  resulting  current 
variations   into   signal   indications. 

867,878.  OSCILLATION  DETECTOR:  Lee  De  Forest,  New  York,  N.  Y. 
App.  filed  June  12,  1907-  An  oscillation-responsive  device  comprising 
a  Bunsen  burner,  an  electrode  placed  in  the  flame  thereof,  a  local 
circuit  connecting  said  burner  and  electrode,  a  signal-indicating  de- 
vice and  a  source  of  electromotive  force  connected  in  said  local  cir- 
cuit, and  means  whereby  the  oscillations  to  be  detected  may  be  im- 
pressed  upon   said   flame. 

867.802.  TELEPHONE  SYSTEM;  Frank  E.  Mayberry.  Medford,  Mass. 
App.  filed  Aug.  II,  1902.  The  combination  with  the  line  conductors, 
of  a  third  conductor,  an  electro-magnet  in  a  circuit  including  one  of 
said  line  conductors  and  said  third  conductor,  a  second  electro- magnet 
in  a  circuit  including  the  other  of  said  line  conductors  and  said  third 
conductor;  a  signal  controlled  by  both  of  said  magnets,  and  means 
for  separately  controlling  said  circuits. 

867.895-  WIRELESS  TRANSMISSION  OF  SONOROUS  VIBRA- 
TIONS:  Francis  J.  McCarty.  deceased.  San  Francisco.  Cal.  App. 
filed  Sept.  20.  1906.  An  apparatus  by  which  sound  vibration  may  be 
transmitted  without  the  aid  of  wires.  Has  a  transmitter  in  a  local 
circuit  including  a  magnet  acting  on  an  arc  in  the  oscillation  circuit. 

867.896.  WIRELESS  TRANSMISSION  OF  SONOROUS  VIBRA- 
TIONS; Francis  J.  McCarty,  deceased.  San  Francisco.  Cal.  App. 
filed  Sept.  20,   1906.     Relates  to  modifications  of  the  above. 

867,898.  SPACE  ELECTROMECHANICAL  SYNCHRONIZING 
MEANS;  Austin  H.  Stewart.  Nashville.  Tcnn.  .Vpp.  filed  June  18. 
1903.     An   apparatus  for  synchronizing  clocks  by   wireless  telegraphy. 


^67,635. — Electric    Sign. 

whereby  all  ot  the  clocks  within  a  predetermined  range  are  con- 
trolled by  a  single  station  without  circuit  connections.  The  apparatus 
is  designed  to  be  independent  of  ordinary    wireless  emanations 

,900.  TELEGRAPH  TRANSMITTER;  T.  C  Barclay.  New  York. 
N.  Y.  App.  filed  March  24,  1905.  In  a  telegraph  transmitter,  the  com- 
bination with  a  movable  carrier,  circuit-controlling  devices  carried 
thereby,  and  means  for  driving  said  carrier  comprising  a  clutch,  of 
finger    keys,    selecting    mech.inism.    means    for    adtuscmg    said   circuit- 


controlling   devices,    and   a    master    bar    operated  W 
and  controlling  said  clutch. 


lid   finger   keys 


S67.O01.  INSULATOR:  John  C.  Barclay.  New  York.  N.  Y.  App.  filed 
July  2j.  1907.  The  insulator  is  provided  with  the  usual  groove  to 
receive  the  conductor  and  has  a  spiral  groove  communirating  there- 
with by  which  the  insulator  can  oe  unscrewed  without  interfering 
with  the  loop  of  the  wire. 

867,918.  ELECTRICALLY-OPERATED  RAILWAY  SWITCH:  Frank 
T.  Johns,  Scranion,  Pa.  App.  filed  March  20.  1907.  Mechanical 
features  of  a  track  switch  including  solenoid  magnets  in  the  railroad 
bed  beneath  the  switch  point,  and  circuits  established  by  a  depending 
shoe  or  tappet  on  the  car. 
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The  Marconi  Achievement. 

He  must,  indeed,  be  of  a  grudging  temperament  who  does 
not  congratulate  Mr.  Marconi  on  his  achievement  in  establish- 
ing commercial  wireless  telegraphy  across  the  Atlantic.  This 
is  one  of  the  great  new  achievements  of  the  new  century,  and 
like  other  deeds,  has  been  attended  by  doubt,  disaster,  delay  and 
difficulty.  But  the  spirit  and  ability  of  the  inventor  have  risen 
superior  to  every  fresh  trial,  and  without  any  boasting,  in  quiet 
persistence  and  endurance,  he  has  worked  onward  to  his  goal, 
the  conquest  of  the  ether  for  the  transmission  of  intelligence. 


It  is  needless  for  us  to  add  that  all  the  obstacles  in  the  way 
of  a  perfect  service  have  not  been  removed ;  nor,  on  the  other 
hand,  have  all  the  advances  and  perfections  yet  been  attained. 
Mr.  Edison,  in  his  generous  endorsement  of  a  great  rival,  says 
that  Mr.  Marconi  is  likely  in  ten  years  to  send  1000  words  a 
minute.  But  there  may  meantime  be  interruptions  of  the  ser- 
vice, as  there  have  been  with  cables.  Litigations,  or  at  least 
international  disputes  as  to  "control"  of  the  ether,  are  sure  to 
spring  up.  The  financial  side  of  the  art  is  not  yet  clearly  de- 
fined. The  London  Economist  figures  out  that  3,000,000  words 
will  not  pay,  but  it  looks  to  us  already  like  a  much  higher  trans- 
missive  ability  than  that.  After  all  is  said  and  done,  the  drift 
of  events  and  invention  is  with  Mr.  Marconi,  who  has  now 
added  so  immeasurably  to  the  world's  resources,  yet  in  a  sense 
uses  nothing  up  in  doing  so.  We  trust  that  Mr.  Marconi  will 
give  American  electrical  engineers  an  early  opportunity  of 
offering  him  in  person  their  hearty  felicitations  on  his  splendid 
work,  just  as  they  did  when  first  he  jumped  the  signal  "s" 
across  the  broad  ocean  in  1901. 


The  Copper  Crash. 

The  long  e-xpected  crash  in  copper  has  come  at  last,  develop- 
ing other  troubles  in  turn,  so  that  New  York  has  had  a  most 
anxious  and  disturbed  week.  Stock  values  have  crumbled 
away,  financial  institutions  have  been  in  trouble,  public  confi- 
dence has  been  broken,  and  the  whole  machinery  of  banking 
and  commerce  has  been  put  out  of  proper  running  order. 
Fortunately  the  prolonged  depression  of  the  past  spring  »nd 
summer  had  already  resulted  in  a  healthy  check  to  speculation 
or  over  production.  It  is  distressful  to  think  of  what  might 
have  happened  had  such  a  storm  burst  two  years  ago,  when 
every  inch  of  canvas  was  spread.  But  for  some  lime  past, 
prudent  men  have  limited  their  purchases  and  their  commit- 
ments, and  it  is  evident  that  the  days  of  soundness  and  sanity 
will  soon  be  here  again,  when  business  will  be  conducted  on  a 
normal  basis,  and  honesty  will  be  accepted  once  more  as  the 
best  policy — even  in  high  places. 


Out  of  all  this  hurly-burly  comes  good,  and  this  week  we  have 
heard  but  one  note — that  of  rejoicing — as  to  copper.  A  price 
of  12  or  13  cents  may  be  low,  but  it  is  at  least  nearer  real 
true  values  than  the  absurd  price  of  25  cents  marked  up  by 
gamblers  and  cornerers  as  the  point  to  which  public  necessity 
and  endurance  could  be  stretched.    It  will  be  a  long  time  before 


792 


ELECTRICAL      WORLD 


Vol.  L,  N'o.  17. 


2S-cent  copper  is  seen  again,  and  when  it  is  ever  seen  it  will 
mark  actual  relations  of  supply  and  demand  and  not  an 
outrageous  exaction  by  artificial  monopoly.  The  electrical  in- 
dustries as  a  whole  breathe  more  freely  at  their  escape  from 
such  an  intolerable  tax,  and  have  no  sympathy  with  the  men 
who,  in  overreaching  themselves,  have  sustained  losses  reported 
to  be  so  heavy.  Our  knowledge  of  the  situation  and  condi- 
tions goes  to  satisfy  us  that  the  larger  electrical  interests  were 
never  exposed  to  the  higher  range  of  price  demanded,  but  we 
happen  to  be  aware,  also,  of  large  orders  that  were  and  have 
been  held  back  for  months  by  purchasers  determined  not  to  be 
gouged.  Now,  however,  it  would  seem  that  all  can  buy  freely 
and  safely. 

Received  Energy  in    Wireless  Telegraphy. 

The  only  hope  we  have  of  a  systematic  increase  in  our 
knowledge  concerning  the  quantitative  actions  involved  in  wire- 
less telegraphy  is  by  extending  the  range  and  number  of  meas- 
urements on  the  properties  of  wireless-telegraph  waves  under 
a  number  of  different  conditions,  the  theory  of  the  subject 
is  as  yet  only  mapped  out  in  rough  outlines  and  much  work 
must  be  done  before  it  can  be  expected  to  be  satisfactorily 
detailed.  A  contribution  to  the  subject  of  the  interception  of 
energy  in  wireless  telegraphy  by  Mr.  C.  A.  Culver  appears  in 
the  September  number  of  the  Physical  Review.  A  sending  anten- 
na 8  meters  high  was  installed  about  50  meters  away  from  a 
receiving  antenna  at  which  the  energy  intercepted  was  measured. 


A  number  of  experimental  results  are  appended  to  the  paper, 
some  of  which  are  in  general  accordance  with  results  obtained 
by  wireless  telegraph  tests,  and  some  of  which  do  not  appear 
to  be  in  agreement  with  results  recorded  elsewhere  It  is  to 
be  remembered  that  although  the  wave  lengths  emitted  in  the 
case  here  considered  are  given  as  about  500  meters,  the  distance 
between  the  sending  and  receiving  antennas  was  only  about 
50  meters,  or  about  one-tenth  of  one  wave-length.  This  prox- 
imity would  be  capable  of  introducing  actions  that  might  not 
be  found  at  a  distance  of  many  wave-lengths,  such  as  is 
ordinarily  presented  in  wireless  telegraphy.  For  example, 
there  might  be  appreciable  direct  electrostatic  influence  between 
the  two  antennas  at  so  short  a  distance.  It  is  also  understood 
that  in  the  neighborhood  of  a  sending  antenna  there  are  two 
radiations,  one  on  electromagnetic  radiation  with  its  maximum 
at  the  earth's  surface  and  with  an  energy  intensity  inversely 
as  the  square  of  the  distance;  the  other  an  electric  force  with 
its  maximum  in  the  vertical,  /iwindling  with  the  inverse  fourth 
power  of  the  distance.  Consequently,  the  phenomena  produced 
within  tlie  first  few  wave-lengths  of  the  sending  antenna  may 
differ  materially  in  detail  from  those  presented  at  a  considerable 
distance. 


the  natural  circulation  is  not  sufficient  to  heat  the  rooms.  A  fan 
so  used  converts  many  an  unsalisfactory  heating  system  into  a 
satisfactory  one  at  a  cost  which  is  far  more  agreeable  to  the 
customer  than  throwing  out  his  hot-air  furnace  altogether  and 
putting  in  steam  or  hot  watei".  The  temperature  of  the 
furnace-heated  house  can  be  brought  up  much  more  rapidly 
with  the  artificial  circulation  produced  by  the  fan  than  when 
natural  circulation  is  depended  upon,  with  the  result  that  con- 
siderable heat  which  otherwise  goes  up  the  chimney  during  the 
hot-fire  period  in  the  morning  is  saved.  It  is  interesting  to  note 
that  tests  recently  carried  on  by  the  U.  S.  Geological  Sur\'ey 
in  connection  with  steam-boiler  efficiency,  and  described  in  a 
paper  by  Messrs.  W.  T.  Ray  and  Henry  Kreisinger,  presented 
before  the  Western  Society  of  Engineers  at  Chicago,  Sept. 
18,  indicate  a  higher  boiler  efficiency  from  accelerated  fan  draft 
than  from  natural  draft  If  the  same  principle  holds  true  with 
regard  to  air  passing  over  the  heated  shell  of  a  furnace  (and 
it  seems  likely  that  this  is  approximately  true)  it  can  be  seer> 
why  increasing  the  velocity  of  air  circulating  through  a  furnace 
can  greatly  accelerate  the  rise  of  temperature  in  the  house. 
But  theory  aside,  it  is  now  well  established  that  this  little  plan 
works  well  in  practice  and  gives  promise  of  adding  considerable 
to  the  total  revenue  of  central-station  companies  the  coming 
winter  if  it  is  properly  followed  up.  There  is  no  worthy  ap- 
pliance for  household  use  that  receives  so  enthusiastic  a  wel- 
come as  this  when  it  comes  to  a  house  which  is  chronically 
hard  to  heat.  The  electric  fan  can  also  be  similarly  used  in 
connection  with  steam  heat,  by  locating  it  so  that  it  will  direct 
a  current  of  air  against  a  radiator.  In  this  manner  the  tem- 
perature of  the  air  in  a  cold  room  may  be  raised  within  ten 
minutes  to  that  of  normal  warmth. 


The  Fan  for  Winter  Service. 

During  the  coming  two  months,  there  is  open  to  central- 
station  companies  in  all  latitudes  where  hot-air  furnaces  pre- 
vail a  method  of  increasing  revenue  from  residence  customers. 
witliout  any  increase  in  investment  by  the  use  of  fans  for 
circulating  air.  In  a  hot-air  furnace  the  fan  is  placed  in  the 
cold-air  intake  before  the  air  enters  the  furnace.  Its  function 
is  to  assist  the  natural  circulation  of  hot  air  around  the  furnace 
and  up  the  hot-air  pipes  to  the  rooms  above.  Its  chief  value 
is  in  warming  up  the  house  quickly  in  the  morning,  and  in 
forcing  air  to  rooms  on  the  windward  side  of  a  house  where 


Direct-Current  Power  Transmission. 

The  very  striking  discussion  of  the  Thury  system  of  power 
transmission  at  constant  current  which  we  publish  elsewhere 
in  our  columns  will  well  repay  study.  We  in  this  country 
are  so  wedded  to  alternating-current  working  that  it  is  hard 
to  realize  the  possibilities  of  anything  else,  and  harder  yet  to 
grasp  the  fact  that  on  the  Continent  transmissions  on  the 
Thury  system  have  approximated  the  highest  voltages  and  the 
longest  distances  commercially  undertaken  on  the  three-phase 
system.  A  station  working  at  a  full-load  voltage  of  5~.6oo  over 
more  than  100  miles  of  circuit  must  assuredly  be  taken  seriously, 
however  far  it  may  depart  from  standard  .\merican  practice. 
The  details  of  operation  seem  to  have  been  very  carefully 
worked  out  and  the  practical  working  of  all  these  plants  seems 
to  be  satisfactory.  The  success  of  M.  Thury  in  building 
high-voltage  generators  has  certainly  been  remarkable,  albeit 
there  seems  to  be  a  limit  of  output  which  it  is  at  present 
impracticable  to  surpass.  The  generators  for  the  Moutiers- 
Lyons  plant  are  for  75  amperes  and  3660  volts  each,  about  275 
kilowatts;  and  even  for  somewhat  lower  voltage  400  or  500 
kilowatts  seems  to  represent  the  upper  limit  of  output.  It  is 
possible  that  the  auxiliary-pole  construction  may  facilitate 
the  building  of  larger  machines,  yet  there  seems  to  be  smaU 
chance  for  reaching  the  sizes  now  common  in  alternating- 
current  machines.  It  is  unfortunate  that  a  system  otherwise 
of  especial  applicability  to  very  long  transmissions  which  for 
economy  should  be  for  great  output,  should  be  thus  handi- 
capped in  capacity  of  its  individual  machines.  Group-driving 
of  course  siniplities  the  layout  of  the  station,  without,  however. 
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helping  much  in  the  matter  of  cost.  The  inconvenience  is  not 
without  compensations  since  the  entire  raising  transformer 
equipment  is  done  away  with,  so  that  the  comparison  should  be 
between  the  small  direct-current  machines  and  the  large  three- 
phase  ones  w^ith  their  transformers.  Another  gain  is  the 
relatively  simple  switching  sj-stem  as  compared  with  the  fright- 
fully intricate  and  costly  switchboard  equipment  common  in 
large  alternating  stations.  We  have  several  times  of  late 
commented  on  this  feature  of  present  construction,  which 
increases  the  total  cost  of  the  station  by  from  a  third  to  a 
half  the  cost  of  the  generators  and  sometimes  more.  Mr.  Thury 
appears  to  have  worked  out  his  problems  of  regulation  in  a 
very  workmanlike  manner,  so  that  from  an  operating  standpoint 
there  is  little  to  be  feared.  Regulation  takes  various  forms 
according  to  the  result  desired,  being  commonly  by  reducing  the 
generator  speeds  or  cutting  out  part  of  the  machines  or  by 
a  combination  of  these  methods.  At  full  load  the  efficiency  of 
the  high-voltage  generators  is  very  creditable,  say  betwen  93 
and  94  per  cent,  approximately  the  same  therefore  as  that  of 
alternating-current  generators  with  their  transformers.  The 
essential  difference  comes  in  the  fact  that  the  losses  in  constant- 
current  machines  are  nearly  independent  of  load,  so  that  at  light 
output  the  alternating-current  system  may  have  the  advantage. 
Of  course,  so  far  as  the  station  is  concerned,  this  difficulty 
can  be  for  the  most  part  avoided,  if  the  load  variations  are 
reasonably  slow,  by  cutting  out  generators. 


It  is  in  the  line  itself  that  the  strongest  claims  are  made  in 
behalf  of  the  constant-current  system.  It  must  be  admitted 
at  the  outset  that  a  direct  current  is  easier  to  insulate  than  an 
alternating  current  of  the  same  effective  voltage.  Further,  it 
has  been  pretty  well  established  experimentally  that  the  dif- 
ference is  greater  than  would  be  indicated  merely  by  the  extra 
height  of  the  alternating-current  wave  crest.  It  is  not  unlikely 
that  a  direct-current  voltage  of  50,000  is  not  materially  harder 
to  insulate  than  an  alternating-current  voltage  of  25,000 ;  at  least 
recent  results  point  to  about  this  ratio.  And  this,  even,  excludes 
questions  of  surging  and  actual  resonanc  which  compel  a  still 
greater  factor  of  safety  on  the  alternating-current  lines.  In 
the  article  before  us,  the  author  works  out  at  some  length  the 
economics  of  direct-current  and  alternating-current  lines,  as- 
suming the  same  maximum  voltage  between  line  and  earth, 
leaving  out  of  account  abnormal  voltages  on  the  alternating- 
nrrent^  three-phase  system.  The  result  is  a  bit  startling, 
-aijwing  that  with  a  power  factor  of  0.8,  by  means  of  an  un- 
usually low  figure  the  three-phase  system  requires  about  three 
times  the  weight  of  copper  required  for  the  direct -current 
vstcms.  At  unity  power  factor  the  difference  would  be  less, 
:■  lower  power  factors  more.  And  from  the  standpoint  of 
naintenance  there  is  ihc  further  difference  that  the  altcrnating- 
iirrent  system  is  under  its  full  insulation  strain  all  the  time 
while  the  direct-current  system  reaches  it  only  at  full  load, 
under  ordinary  circumstances  but  a  few  hours  per  day.  One 
f  the  startling  but  rather  fantastic  possibilities  of  high-voltage 
lircct-currcnt  transmission  is  the  use  of  ground  return  cither 
ngularly  or  in  emergencies.  This  has,  in  fact,  been  proposed 
fur  single-phase  transmissions,  but  in  this  latter  case  would 
certainly  involve  somewhat  greater  chance  of  serious  inter- 
ference with  other  grounded  systems. 


It   is   on    the   matter   of    distribution    that    the    direct-current 
transmission  gets  into  difficulties.     For  a  uniformly  distributed 


load  its  gain  over  the  constant-potential  three-phase  system  in 
amount  of  copper  required  is  relatively  small,  perhaps  negligible 
when  distribution  in  fairly  large  units  is  considered,  which  in 
alternating-current  work  are  likely  to  give  high  power  factors 
through  being  synchronous  or  for  lighting  loads.  On  the 
Thury  "systems  power  is  not  infrequently  taken  off  at  several 
points  on  the  line,  but  the  main  delivery  is  en  bloc.  And  obvi- 
ously the  receiving  machines  have  the  same  limitations  as  to 
size  as  in  the  case  of  the  generating  station,  which  is  a  very 
material  disadvantage.  As  regards  reliability  of  service,  the 
Thury  plants  certainly  have  not  acquired  bad  reputations. 
They  are  free  from  some  of  the  troublesome  characteristics 
of  alternating-current  systems,  but  have  difficulties  of  their 
own,  particularly  in  the  way  of  insulation  of  the  machines. 
The  oil  insulation  on  the  high  voltage  side  of  an  alternating- 
current  transmission  plant  is  no  mean  advantage,  both  as 
respects  general  safety  and  protection  against  abnormal  line 
voltages.  Even  in  the  case  of  lightning,  an  oil-insulated  trans- 
former is  something  of  a  safeguard.  In  a  direct-current  station 
the  machines  are  very  much  exposed,  although  by  the  free  use 
of  choke-coils  it  is  possible  to  reduce  the  danger  very  materi- 
ally. The  disturbances  classified  as  lightning  probably  take 
all  forms  from  the  single  mighty  wave  crest  of  a  direct  bolt 
to  oscillation  discharges  of  high  frequency  in  the  more  common 
secondary  disturbances ;  and  they  are  bad  upon  any  system  what- 
ever, so  that  perhaps   this   phase  of   the  question  may  be  laid 

aside.  

The  serious  way  in  which  the  constant-current  system  has 
been  considered  for  the  Victoria  Falls  project  is  evidence  that 
whatever  may  be  the  final  judgment  as  to  its  merits,  it  certainly 
cannot  be  set  aside  offhand  when  very  long  transmissions 
are  under  discussion.  Xo  alternating  transmission  has  yet 
been  undertaken  in  which  the  length  of  line  has  been  so  great 
as  to  bring  the  phenomena  of  major  resonance  conspicuously 
to  the  front.  A  line  500  to  1000  miles  long  will  unquestionably 
bring  out  some  features  of  alternating-current  theory  which 
have  heretofore  been  wholly  negligible.  Its  natural  period 
would  be  in  perilous  proximity  to  the  fundamental  and  low 
harmonics  of  the  operating  frequency.  The  economical  voltage 
would  be  so  high  and  the  amount  of  line  exposed  to  trouble 
so  great,  that  the  requisite  factor  of  safety  in  the  insulation 
would  be  difficult  to  maintain.  It  is  for  such  extreme  cases 
that  direct-current  transmission  must  be  seriously  considered. 
.\s  a  matter  of  fact,  most  electrical  power  transmissions  arc 
under  conditions  very  easily  met  by  the  three-phase  system  with 
simplicity  and  economy.  Voltages  of  50,000  to  Co.ooo  and  even 
somewhat  higher,  are  now  managed  with  comparative  ease, 
and  give  satisfactorily  reliable  service  over  long  lines.  It  is 
when  one  needs  to  double  these  pressures  that  one  reaches 
a  region  of  unknown  and  probably  troublesome  coiuplications. 
Were  it  not  for  the  fact  that  most  extremely  long  transmissions 
are  likely  to  be  those  involving  also  very  great  amounts  of 
power,  the  direct-current  system  would  come  in  for  more 
frequent  consideration.  A  plant  of  50.000  kilowatts  in  275- 
kw  units,  however,  looks  like  anything  except  a  cheap  and 
manageable  proposition,  particularly  when  a  similar  receiving 
plant  is  necessary.  If  by  adopting  inter-pole  construction  or 
other  improvements,  M.  Thury  can  get,  say,  a  10,000-volt 
generator  for  100  amperes,  he  will  come  somewhere  near  to  a 
serious  competitive  basis  for  large  work.  He  certainly  deserves 
immense  credit  for  building  up  a  .system  which,  despite  its  ap- 
parent  eccentricity,  has  done  excellent  work. 
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Regular  Wireless  Service   Between   America 
and    Europe. 


With  larger  plant  and  better  apparatus,  Mr.  Marconi  has 
now  resumed  the  transoceanic  wireless  service  begun  two  years 
ago,  and  the  system  is  now  in  regular  commercial  operation 
between  Glace  Bay,  Nova  Scotia,  and  Clifden,  Ireland.  On 
Friday,  Oct.  18,  no  fewer  than  14,000  words  were  transmitted 
across  the  Atlantic,  and  the  work  is  admittedly  excellent.  Busi- 
ness is  being  carried  on  at  a  notable  reduction  from  cable 
rates.  The  London  Economist  estimated  recently  that  the  sys- 
tem must  transmit  3,000,000  words  annually  to  be  a  financial 
success  and  might  be  regarded,  after  all,  as  equal  only  to  a 
thirteenth  cable  under  the  Atlantic.  At  the  present  initial  rate, 
over  5,000,000  words  a  year  are  being  transmitted,  and  Mr. 
Edison  informed  the  writer  last  week  that  in  his  sober  judg- 
ment, by  "hitting  it  up"  Mr.  Marconi,  within  10  years,  ought 
easily  to  be  able  to  transmit  1000  words  a  minute.  He  stated 
moreover  that  in  due  time  dependence  on  coast  stations  would 
not  be  necessary,  but  that  New  York  and  London  could  be 
placed  in  easy  communication.  Mr.  Edison  also  ventured  the 
opinion  that  the  courts  would,  if  the  question  arose,  hold  Mr. 
Marconi  free  from  interference  as  the  first  man  to  establish 
and  maintain  this  great  ethereal  system  of  communication  be- 
tween the  Old  World  and  the  New.  He  would  be  protected 
by  both  common  law  and  equity.  Meantime,  Mr.  Marconi  has 
been  worthily  the  recipient  of  a  multitude  of  congratulations 
directly  and  indirectly,  including  those  from  President  Roose- 
velt, King  Edward,  Earl  Grey,  governor  of  Canada,  Sir  W. 
Laurier,  Premier  Clemenccau,  of  France,  Lord  Strathcone,  etc. 
The  engineers  of  the  system  state  that  at  present  they  can 
readily  send  20  words  a  minute,  or  1200  words  an  hour. 
Dispatches,  as  received,  are  "O.  K.'d"  back  as  in  cable  work. 
While  the  cable  rates  are  25  cents  a  word,  the  wireless  rates 
from  this  side  are  15  cents  and  from  Great  Britain  13  cents. 
Press  cable  rates  are  usually  10  cents  a  word,  but  the  wireless 
rate  is  5  cents,  plus  land  tolls,  and  in  Canada  y'A  cents.  It  is 
understood  that  further  facilities  will  soon  be  afforded  by 
putting  the  Cape  Cod  plant  again  in  commission  with  new  and 
more  powerful  apparatus. 

It  is  natural  that  a  great  deal  of  interest  should  attach  to 
the  effect  of  this  great  success  of  a  rival  method,  on  submarine 
cables  and  on  cable  securities.  The  quotations  for  cable  stocks 
have  been  weaker,  but  in  reality  not  more  than  the  general 
decline  in  the  market  would  explain.  The  opinions  of  cable 
and  telegraphic  experts  have  been  difficult  to  obtain,  as  they 
all  consider  it  too  early  to  form  a  fair  estimate  of  permanent 
conditions.  The  most  prominent  cable  manager  on  both  conti- 
nents, however,  is  Mr.  George  G.  Ward,  the  able  vice-president 
and  general  manager  of  the  Commercial  Cable  Company,  who 
gave  out  the  subjoined  statement  last  week:  "We  would  not 
be  understood  as  minimizing  Marconi's  achievements,  but 
submarine  cables,  being  more  reliable,  we  do  not  believe  that 
wireless  will  ever  prove  a  serious  rival  to  them.  As  proof  of 
our  estimation  of  the  commercial  future  of  the  wireless,  I  might 
say  we  have  this  minute  completed  a  new  direct  cable  from  New 
York  to  Havana.  In  other  words,  cable  companies  which  are 
free  to  adopt  wireless  methods,  if  they  see  fit  to  do  so,  continue 
to  invest  in  new  cables.  Furthermore,  while  it  is  expected 
that  the  Marconi  system  will  be  improved  in  the  course  of 
years,  we  anticipate  that  any  such  advances  will  have  the  effect 
of  stimulating  telegraph  business  generally.  .  History  will  un- 
doubtedly repeat  itself  in  this  case,  as  it  has  in  many  other 
kindred  enterprises." 

Mr.  Marconi  and  Mr.  W.  W.  Bradfield,  cliief  electrician  of 
the  American  Marconi  Wireless  Telegraph  Company,  are  ex- 
pected in  New  York  next  Friday  from  Glace  Bay,  the  dis- 
tinguished inventor  proposing  to  return  to  England  as  soon  as 
possible  and  resume  work  there.  It  may  be  well,  meantime, 
to  recapitulate  briefly  the  stages  of  advance  that  have  brought 
the  system  to  the  present  point  of  perfection.  On  Jan.  23.  1901, 
Mr.  Marconi  established  wireless  communication  on  his  system 


between  St.  Catherine's,  in  the  Isle  of  Wight  and  the  Lizard, 
in  Cornwall,  a  distance  of  183  miles,  thus  proving  the  principle 
of  the  non-interference  of  the  curvature  of  the  earth,  an  inter- 
ference anticipated  by  many  men  of  learning,  and  predicted  by 
cable  experts. 

These  results  justified  Mr.  Marconi  in  recommending  the 
erection  of  a  high-power  station,  with  the  object  of  telegraphing 
wirelessly  across  the  Atlantic.  Such  a  station  was  erected  at 
Poldhu,  in  Cornwall,  and  on  Dec.  12,  1901,  the  first  clear  and 
intelligible  signals  sent  across  the  Atlantic  were  received  from 
Poldhu  at  a  temporary  station  located  near  the  city  of  St. 
Johns,  in  Newfoundland.  To  commemorate  this  event,  an 
oflficial  complimentary  luncheon  was  given  to  Mr.  Marconi  by 
the  then  Governor  of  Newfoundland,  Sir  Cavendish  Boyle. 
Soon  after  this,  he  was  given  a  memorable  banquet  on  his  arrival 
in  New  York,  by  the  .\merican  Institute  of  Electrical  Engineers, 
at  the  Waldorf,  when  Mr.  Marconi  made  his  first  appearance 
before  an  American  gathering,  and  his  first  statement  of  his 
work  and  aims  to  an  American  audience. 

This  splendid  achievement,  about  which  there  was  a  good  deal 
of  scepticism  at  the  time,  so  disturbed  the  .\nglo-.\merican 
Cable  Company  that  they  commenced  a  suit  against  Mr. 
Marconi,  and  asked  for  an  injunction  to  prevent  his  continuing 
his  operations  in  Newfoundland.  In  July,  August  and  Sep- 
tember of  1902,  Mr.  Marconi,  at  the  invitation  of  the  Italian 
Government,  made  a  cruise  in  the  warship  Carlo  Alberto,  and 
during  the  voyage  carried  out  important  tests  in  wireless  teleg- 
raphy. During  these  experiments  messages  transmitted  from 
Poldhu  were  received  across  land  and  water  (1)  nearly  as  far 
as  Kronstadt,  in  the  Gulf  of  Finland,  Russia,  a  distance  of  1400 
miles,  (2)  at  Gibraltar  across  the  whole  of  Spain,  over  a  distance 
of  1000  miles,  and  (3)  in  the  Mediterranean,  off  the  coast  of 
Corsica,  over  a  distance  of  1000  miles,  although  the  whole  of 
France  and  part  of  the  Alps  intervened  between  the  two  sta- 
tions. Messages  in  nearly  all  positions  and  places  visited  by  the 
cruiser  were  received  either  on  Mr.  Marconi's  receiver,  working 
a  tape  instrument,  or  by  means  of  his  magnetic  receiver.  The 
reports  of  these  tests  were  signed  by  .\dmiral  Mirabello,  the 
present  head  of  the  Italian  Navy. 

As  a  result  of  the  success  of  these  tests,  the  Italian  Minister 
of  Marine,  at  the  request  of  the  King  of  Italy,  issued  orders 
that  the  Carlo  Alberto  should  be  placed  at  Mr.  Marconi's  dis- 
posal for  the  purpose  of  assisting  him  in  the  establishmeirt  of 
communication  between  Canada  and  England.  On  the  aoth 
October,  1902,  the  Carlo  Alberto  left  Plymouth  and  sailed  for 
Sydney,  Nova  Scotia,  and  messages  were  received  from  Poldhu 
throughout  the  voyage  to  Sydney,  a  distance  of  2500  miles. 
.■Vfter  a  few  weeks'  preliminary  work  at  the  sta'ion,  which  had, 
in  pursuance  of  arrangements  made  between  the  Canadian 
Government  and  ISlv.  Marconi,  been  erected  at  Glace  Bay,  Cape 
Breton,  messages  were  transmitted  on  Dec.  16,  1902,  to 
the  London  Times  by  Dr.  Parkin,  its  own  special  corre^ondent 
and  other  work  was  done.  It  was  soon  decided,  however. 
that  for  general  and  sustained  work,  more  powerful  and  more 
sensitive  apparatus  was  necessary,  and  to  that  end  Mr.  Marconi 
has  worked  with  the  results  now  noted. 


Entertainment  at   Atlantic  Citv   Convention. 


The  program  arranged  by  the  entertainment  committee  of  the 
.American  Street  &  Interurban  Railway  Association  provided 
for  many  and  varied  receptions,  entertainments,  divergences 
from  routine  work,  etc.,  when  business  sessions  were  not 
pressing,  for  the  delegates  and  ladies  in  attendance  during  the 
week  of  the  convention. 

On  Monday  evening  Miss  Kitty  Cheatham  entertained  |n 
the  solarium  in  the  Marlborough-Blenheim  Hotel.  Informal 
dancing  followed.  On  Tuesday  evening  the  annual  reception 
in  honor  of  the  presidents  and  other  officers  of  the  various 
associations  with  their  ladies  was  held  in  the  solarium  of  the 
Marlborough-Blenheim. 

Tea  was  served  for  the  ladies  at  the  Country  Club  of  .Atlantic 
City  on  Wednesday  afternoon,  where  golf  and  tennis  were  also 
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played.  In  the  evening  theater  parties  were  held  at  the  Savoy 
Theater  and  at  Young's  Pier  Theater.  During  the  day  many 
of  the  ladies  availed  themselves  of  automobile  trips. 

On  Thursday  evening  the  annual  supply  men's  amateur  vaude- 
ville performance  was  given  at  Young's  Pier  Theater.  The 
performance  was  followed  by  an  informal  dance  at  the 
Marlborough-Blenheim.  For  Friday  evening  the  entertainment 
committee  provided  an  informal  affair  in  the  solarium  of  the 
Marlborough-Blenheim.  There  was  dancing  until  midnight  and 
between  the  dance  numbers  a  quartet  sang  a  number  of  selec- 
tions. The  arrangements  made  for  the  use  by  delegates  of 
roller  chairs  was  greatly  appreciated. 


American   Electrochemical  Society  Meeting. 


The  twelfth  general  meeting  of  the  American  Electrochemical 
Society  was  held  in  New  York  City  on  Oct.  17  to  19.  The 
programme  of  the  professional  papers,  as  well  as  that  of  the 
excursions  and  social  functions,  had  been  carefully  arranged 
and  the  attendance  was  very  large.  Not  less  than  284  members 
and  guests  registered,  which 
rumber  surpassed  the  best 
records  of  any  previous 
meeting.  For  most  of  the 
preparatory  work  done  to 
insure  success,  the  president, 
Prof.  Charles  F.  Burgess, 
and  the  secretary  of  the 
National  Society,  Prof.  J. 
W.  Richards,  as  well  as  the 
New  York  section  and  its 
indefatigable  secretary,  Mr. 
Alois  von  Isakovics,  deserve 
the  cordial  thanks  of  the 
society. 

The  Chemists'  Club  and 
Columbia  University  acted 
as  hosts  of  the  society  dur- 
ing the  professional  ses- 
sions. The  meeting  was 
opened  with  a  reception  of 
members,  guests  and  friends 
by  the  president  and  officers 
of  the  society  at  the  Chem- 
ists' Club  on  the  evening  of 
Thursday,  Oct.  17.  .-X  spe- 
cial feature  of  this  occasion 
were  two  illustrated  lec- 
tures. 

Dr.  George  F.  Kunz.  the 
well-known  gem  c  x  p  i-  r  t  . 
spoke  on  diamond  .ind 
moissanite — natural,  artifi- 
cial and  meteoric.  The  lec- 
ture was  well  illustrated  by  lantern  slides,  and  an  interesting 
exhibit  was  shown.  Mr.  H.  G.  Acheson,  of  Niagara  Falls,  lec- 
tured on  "deflocculated"  graphite,  or  what  is  the  same,  colloidal 
graphite,  and  its  use  for  lubricating  purposes,  with  demonstra- 
tions and  experiments.  This  subject  has  already  been  covered 
in  our  columns  in  connection  with  Mr.  Acheson's  paper  at  the 
Niagara  meeting  of  the  .\merican  Institute  of  Electrical 
Engineers. 

For  the  afternoons,  various  exceedingly  enjoyable  excursions 
had  been  arranged.  On  Friday  afternoon  a  visit  was  paid  to  the 
laboratories  of  Mr.  Thomas  A.  Edison,  in  Llewellyn  Park.  Mr. 
Edison  received  the  party  most  cordially  and  the  visitors  highly 
enjoyed  the  pleasure  of  being  presented  to  Mr.  Edison  and 
being  shown  around  the  various  laboratories.  For  Saturday 
afternoon  the  choice  was  left  between  visits  to  the  new  Penn- 
sylvania Railroad  power  plant  in  Long  Island  City  or  to  the  New 
York  Electrical  Testing  Laboratories,  or  to  the  U.  S.  Metals  Re- 
fining Company,  at  Chrome,  N.  J.     The  latter  plant,  which  has 
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recently  been  much  enlarged,  is  one  of  the  finest  examples  of 
modern  practice  in  copper  refining.  .\11  the  various  processes 
of  copper  smelting,  converting  and  electrolytic  copper  refining 
and  the  subsequent  electrolytic  parting  of  the  ore  bullion  into 
silver  and  gold  were  shown  to  the  visitors. 

On  Friday  evening  a  most  enjoyable  subscription  dinner  was 
held  in  Liederkranz  Hall.  The  attendance  was  about  130, 
among  them  quite  a  number  of  ladies.  Dr.  Charles  F.  Chand- 
ler was  a  most  jovial  toastmaster.  A  smoker  tendered  by  the 
Chemists'  Club  to  the  society,  on  Saturday  evening,  formed  the 
happy  conclusion  of  probably  the  most  successful  meeting 
which  the  society  has  ever  held. 

In  the  following  we  give  abstracts  of  the  papers  presented  in 
the  professional  sessions,  of  which  the  Friday  morning  session 
was  held  at  the  Chemists'  Club  and  the  Saturday  morning  ses- 
sion in  Earle  Hall,  Columbia  University. 

ELECTROMETALLURGY    OF    IROX. 

Two  papers  dealt  with  the  reduction  of  iron  ore  in  the  electric 
furnace.  The  first,  by  Messrs.  A.  E.  Greene  and  F.  S.  Mac- 
Gregor,  described  experiments  made  by  the  authors  at  the 
Massachusetts  Institute  of  Technology.  They  used  an  expeii- 
mental  furnace  of  about  60- 
kw  capacity  (an  illustrated 
description  of  which  may 
be  found  in  an  article  of 
the  same  authors  in  Elec- 
trochemical and  Meitlurgieal 
Industry,  September,  1907). 
They  used  three  samples  of 
ore,  two  of  which  were  iron 
sands  from  the  Pacific 
Coast,  and  the  other  was  a 
titanium-iron  ore  from  New 
York  State.  In  tests  of  the 
latter  the  special  object 
looked  for  was  to  determine 
the  character  of  the  charge 
and  the  temperature  limits 
for  which  no  reduction  of 
titanium  takes  place.  Some 
figures  as  to  efficiency  were 
given.  Details  may  be  found 
in  the  article  above  referred 
to.  The  paper  was  briefly 
discussed. by  Dr.  Whitney 
and  Dr.  Richards. 

The  second  paper  on  iron 
reduction  in  the  electric 
furnace  was  presented  by 
Dr.  J.  W.  Richards,  and  was 
a  critical  discussion  of  the 
well  -known  experiments 
made  at  Sault  Stc.  Marie 
with  the  Heroult  furnace 
under  the  auspices  of  the 
Canadian  Government.  Dr.  Richards  reviewed  the  various  runs 
made.  Concerning  the  manufacture  of  silicon  pig  by  simul- 
taneous reduction  of  iron  oxide  and  silica  in  the  electric  fur- 
nace in  the  same  operation,  he  thought  that  this  complicates 
matters  and  that  it  is  preferable  to  restrict  the  operation  fo 
iron  reduction  and  introduce  as  much  silicon  as  desired,  after- 
wards in  the  form  of  ferrosiliv.on. 

The  chief  point  brought  out  by  Dr.  Richards  was  that  in  some 
of  the  runs  too  much  carbon  had  been  used  in  the  form  of  charcoal 
in  the  charge.  There  is  in  the  iron  oxide  only  so  and  so 
much  oxygen  which  can  combine  with  the  carbon.  The  less 
carbon  is  used,  the  more  COi  will  be  formed.  If  more  carbon 
is  used  than  is  necessary  to  form  CO>  with  the  oxygen  in  the 
iron  oxide,  then  carbon  monoxide  will  also  be  formed  and  the 
percentage  of  it  will  be  the  higher  the  greater  the  amount  of  car- 
bon in  the  charge.  If  even  more  carbon  is  used  in  the  charge 
than  is  taken  care  of  by  the  oxygen  in  the  ore  in  the  formation 
of  carbon  monoxide,  complications  will  result,  since  in  the  dec- 
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Iric  furnace  there  is  no  oxygen  from  air  to  combine  with  the  ex- 
cess of  carbon  as  in  the  blast  furnace.  More  ore  must  then  be 
added.  Analyses  of  the  furnace  gases  (ratio  of  CO  to  CO:) 
would  go  a  long  way  to  indicate  how  the  furnace  is  running. 
Within  certain  limits  the  less  carbon  is  used  the  higher  the 
electrical  efficiency  of  the  furnace.  Of  course,  if  too  little 
carbon  is  used,  one  gets  a  pig  high  in  sulphur. 

SILICON    MONOXIDE. 

Dr.  H.  N.  Potter  presented  a  very  interesting  paper  on  silicon 
monoxide.  Clemens  Winkler  had  formerly  tried  to  get  a  reac- 
tion between  silicon  and  silica  (silicon  dioxide),  but  had  failed. 
The  reason  of  this  failure,  as  Dr.  Potter  showed,  was  the  low 
range  of  temperatures  within  which  Winkler  had  worked. 
When  working  between  1700  and  1800  deg.  C,  Dr.  Potter  found 
quite  a  brisk  reaction.  But,  of  course,  it  is  quite  possible  that 
the  silicon  monoxide  which  is  formed  dissociates  at  cooling. 

The  chief  part  of  Dr.  Potter's  paper  was  an  account  of  very 
elaborate  researches  offering  strong  evidence  that  the  author's 
brown  powder  "monox"  (see  abstract  of  a  second  paper  of  the 
author  below)  contains  silicon  monoxide  mixed  with  silicon 
.and  silica.  The  paper  was  discussed  at  some  length  by  Messrs. 
Burgess,  Richards,  Whitney,  Tucker,  Hering  and  Zimmerman. 

A  paper  by  Mr.  A.  B.  Albro  dealt  with  the  analysis  of  silicon 
compounds.  He  showed  that  the  usual  method  is  not  reliable 
in  so  far  as  it  does  not  permit  distinguishing  sharply  between 
free  and  combined  carbon.  Mr.  Albro  described  a  new  method 
which  overcomes  this  difficulty  and  discussed  the  precautions 
(for  example,  the  use  use  of  platinum)  which  must  be  taken 
in  the  analysis  of  silicon  compounds. 

BOILING    POINTS    OF    MF.TALS. 

A  paper  by  Dr.  O.  P.  Watts  was  then  presented  in  abstract 
dealing  with  the  metals  in  order  of  their  boiling  points,  as  ar- 
ranged from  Moissan's  experiments  in  the  distillation  of  metals 
and  alloys.  From  Moissan's  published  results,  Dr.  Watts  has 
constructed  the  following  series : 

Zinc,  940  deg.  C. ;  cadmium,  1025;  lead,  1250;  silver,  1850; 
copper,  2100;  tin,  2170;  manganese,  2200;  nickel,  2450; 
chromium,  2500;  iron,  2600;  platinum,  2650;  titanium,  2700; 
rhodium,  2750;  ruthenium,  2780;  gold,  2800;  palladium,  2820; 
iridium,  2850;  osmium,  2950;  uranium,  3100;  molybdenum, 
3350;  tungsten,  3700. 

All  the  figures  represent  degrees  C.  But  only  the  figures  for 
zinc  and  copper  are  measured  boiling  points.  The  figure  for 
tungsten  must  be  some  unknown  temperature  above  the  melt- 
ing point  (3200  degrees)  and  3700  has  been  assumed  arbitrarily. 
All  other  figures  are  not  claimed  to  stand  for  the  exact  boil- 
ing points,  but  only  to  indicate  the  relative  position  ^jf  the  metal 
in  the  series. 

Dr.  Richards  remarked  that  the  volatilization  point  of  a  pure 
metal  is  different  from  its  volatilization  point  from  an  alloy 
and  that  this  fact  nuist  be  taken  into  consideration  in  the  use  of 
the  above  tabic,  which  was  determined  from  experiments  with 
alloys. 

CHLORINE  IN    METALLURGY. 

A  paper  on  a  new  application  of  chlorine  in  metallurgy  was 
presented  by  Mr.  C.  E.  Baker.  It  dealt  with  the  treatment  of 
sulphide  ores.  The  author  argues  that  in  the  electrolytic  pro- 
duction of  chlorine  and  caustic  soda  from  common  salt  the 
caustic  soda  pays  for  the  process  and  the  chlorine  costs  noth- 
ing. The  chlorine  gas  is  supplied  to  a  rotating  tube  mill  con- 
taining pulverized  dry  sulphide  ore  and  acts  on  the  ore,  pro- 
ducing the  chloride  of  the  metal  and  sulphur,  or  at  a  higher 
temperature  sulphur  chloride.  The  sulphur  or  siilphur  chloride 
distils  off  and  is  condensed  outside.  In  case  of  lead-zinc  sul- 
phide ore,  when  the  chlorination  is  finished,  the  contents  of  the 
tube  mill  are  supplied  to  leaching  tanks,  the  soluble  chlorides 
are  removed,  leaving  l)chind  in  the  gangue  with  the  free  gold 
any  insoluble  silver  or  lead  chlorides  remaining.  The  gold  is 
recovered  from  the  gangue  by  cyanidation  or  wet  chlorination 
or  amalgamation  in  barrels.  The  solution,  after  proper  purifi- 
cation, contains  zinc  chloride,  which  is  clectrolyzod.  The  prod- 
ucts are  zinc  and  chlorine,  which  is  used  over  again.     The  ap- 


plications of  analogous  methods  to  other  metallurgical  problems 
was  also  discussed. 

HEAT  CONDUCTIVITY  OF  CARBON. 

The  comparative  heat  conductivity  of  amorphous  carbon  and 
graphite  was  the  subject  of  a  paper  by  Mr.  F.  A.  J.  FitzGerald. 
This  is  an  important  matter  for  the  question  whether  graphite 
or  amorpJious  carbon  electrodes  should  be  used  in  electric  fur- 
nace work.  Graphite  has  four  times  the  electric  conductivity 
of  amorphous  carbon ;  hence  with  the  same  ohmic  loss  it 
is  possible  to  double  the  (Current  density  by  substituting 
graphite  for  amorphous  carbon.  But  if  this  is  done  one  has  to 
consider  that  the  heat  conductivity  of  graphite  is  also  greater 
than  that  of  amorphous  carbon.  This  results  in  increased  heat 
losses.  In  any  case,  one  has  to  consider  the  total  effect.  Mr. 
FitzGerald's  tests  show  that  graphite  conducts  the  heat  18 
times   as  well   as  amorphous  carbon. 

DETERMINATION  OF   SILICA. 

A  paper  by  Mr.  W.  R.  Mott  dealt  with  electrochemical  meth- 
ods for  the  qualitative  and  quantitative  determination  of  free 
silicon  in  the  presence  of  silica,  silicates,  oxides,  free  carbon 
and  carborundum.  The  author  states  that  a  direct  process  for 
determining  free  silicon  consists  in  the  treatment  of  the  mate- 
rial to  be  analyzed  with  metallic  fluorides,  such  as  copper 
fluoride,  silver  fluoride,  etc.  In  one  step  the  solid  metallic  sili- 
con electrochemically  replaces  the  metal  in  solution,  which  metal 
is  deposited  and  may  then  be  weighed,  or  may  be  dissolved  and 
determined  in  any  regular  way.  These  methods  are  direct  and 
are  not  interfered  with  by  the  presence  of  silica,  silicates, 
metallic  oxides,  free  carbon  or  carborundum. 

GRANULAR   CARBON    RESISTORS. 

The  first  paper  of  the  Saturday  morning  session  was  pre- 
sented by  Prof.  S.'A.  Tucker,  with  Messrs.  A.  Doty  and  R.  W. 
Canchois  as  joint  author',  on  the  use  of  granular  carbon 
resistors.  Various  mixtures  of  carbons  of  different  grades 
were  tried  both  with  direct  and  alternating  current.  While 
most  of  the  results  are  given  in  form  of  tables,  the  general 
conclusions  which  may  be  drawn  are  as  follows. 

Alternating  current  seems  as  suitable  as  direct  current; 
moreover,  a  change  of  frequency  with  alternating  cur- 
rent does  not  appear  to  make  any  essential  difference. 
The  more  frequently  the  coke  is .  used  as  resistor, 
the  smaller  appears  to  be  the  temperature  which  is 
obtainable  for  the  same  expenditure  of  energy.  Through- 
out the  experiments  it  was  found  that  the  coarser  the 
grade  of  coke,  the  greater  its  conductivity.  Further,  any  single 
grade  of  coke  is  more  efficient  than  a  mixture  of  all  grades. 

INDUCTION    FURNACE. 

A  paper  by  Mr.  Gustave  Gin  on  the  theory  of  the  induction 
furnace  was  read  very  briefly  in  abstract,  since  it  consisted 
almost  completely  of  formulas.  In  the  discussion  the  necessity 
of  having  the  primary  sufficiently  remote  from  the  secondary 
was  dealt  with.  Mr.  Carl  Hering  said  that  the  effect  of  the  high 
temperature  in  the  secondary  on  the  insulation  of  the  primary 
might  be  overcome  by  using  asbestos-covered  wire.  But  a  more 
serious  difficulty  is  that  if  the  iron  core  gets  heated  to  a  high 
temperature,  its  permeability  goes  down  seriously.  Dr.  E.  F. 
Roebcr  stated  that  the  well-known  formulas  of  the  induction 
motor  would  represent  a  good  starting  point  for  the  theory  of 
the  induction  furnace,  since  both  are  special  cases  of  the 
general  alternating-current  transformer  and  both  have  in  com- 
mon the  characteristic  feature  of  high  leakage. 

ELECTROMETALLURGY  OF  ZINC. 

A  second  paper  by  Mr.  Gustave  Gin  discussed  the  use  of  the 
induction  furnace  for  zinc  metallurgy.  He  proposes  to  use  the 
induction  furnace,  but  in  a  somewhat  modified  form  so  as  to 
get  efficient  circulation.  For  this  purpose  the  crucible  which 
forms  the  secondary  of  the  induction  furnace  is  made  of  a 
series  of  channels,  the  bottoms  of  which  are  inclined  longi- 
tudinally, the  deepest  part  of  each  being  connected  by  a  conduit 
with  the  more  shallow  part  of  the  next  channel.  This  crucible 
contains  a  bath  of  molten  iron,  on  the  surface  of  which  is 
spread  a  mixture  of  oxide  of  zinc  and  carbon  or  of  zinc  sulphide, 
lime  and  carbon. 
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When  the  proper  temperature  is  reached,  the  distillation  of 
zinc  begins  and  zinc  vapor  and  oxide  of  carbon  are  carried  off 
to  the  condensing  chambers.  An  estimate  of  cost  is  added.  The 
author  is  convinced  that  such  countries,  like  Sweden,  in  which 
are  united  in  the  same  regions  considerable  quantities  of  com- 
plex ores  with  powerful  waterfalls,  are  well  suited  for  the 
adoption  of  electrothermic  methods.  In  the  discussion  of  the 
paper  Messrs.  Johnson  and  Richards  criticized  some  special 
points  in  the  author's  estimate  of  cost  of  the  process,  while  llr. 
Hering  remarked  that  by  his  particular  construction  of  the 
furnace  Mr.  Gin  invites  the  "pinch  phenomenon." 

SIL\-ER    COfLOMETER. 

Dr.  George  A.  Hulett  and  Dr.  L.  H.  Duschat  presented  a  pre- 
liminary paper  on  the  silver  coulometer.  It  was  an  account 
of  an  exceedingly  careful  research  giving  conclusive  proof  of 
the  e-xistence  of  a  certain  amount  of  impurities  in  the  silver 
deposit.  In  the  discussion  Mr.  Carl  Hering  suggested  using 
gold  instead  of  platinum  as  electrode  material  so  as  to  overcome 
any  troubles  which  may  come  from  occluded  gases. 

MOXOX. 

A  second  interesting  paper  presented  by  Dr.  H.  N.  Potter 
described  the  furnace  for  making  nionox.  It  is  an  electric  far 
nace  with  an  attached  chamber  for  condensing  the  material. 

ELECTROLYTIC    THEORY    OF    THE    CORKOSION    OF    IRON. 

The  last  paper  was  presented  at  the  meeting  by  Dr.  A.  S. 
Cushman  on  the  corrosion  of  iron  as  an  electrolytic  phenome- 
non. The  fundamental  idea  is  that  when  an  iron  surface  is  in 
contact  with  moisture  (acting  as  electrolyte),  differences  in  the 
comf>osition  of  the  iron  will  result  in  making  some  parts  of 
the  iron  surface  anodes  and  the  other  parts  cathodes.  .\t  the 
anodic  spaces  the  iron  will  pass  into  solution,  assuming  the 
ferrous  ionic  state,  while  hydrogen  is  evolved  at  the  cathode. 
The  ferrous  ions  are  subsequently  oxidized  to  ferric  by  the 
oxygen  of  the  air,  result-ng  in  the  formation  of  rust.  Dr. 
Cushman,  in  cooperation  with  Dr.  Walker,  has  succeeded  in 
making  the  anodic  and  cathodic  zones  on  iron  visible  in  different 
colors  by  means  of  a  chemical  indicator.  Several  exceedingly 
pretty  samples  were  exhibited. 

.\  paper  by  Mr.  H.  W.  Gillett  on  the  electrolytic  separation 
of  silver  and  copper  was  read  in  abstract  by  Prof.  Tucker,  while 
Mr.  E.  E.  Free  presented  a  paper  on  the  electrolytic  separation 
of  silver  and  copper.  The  papers  by  Dr.  Henry  .S.  Carhart  on 
the  theory  of  concentration  cells.  Dr.  H.  E.  Patten  on  electro- 
lytic reduction  of  nitric  acid,  Dr.  Herman  Schlundt  on  the 
elect ro.-copic  determination  of  radium,  were  read  by  title. 


Store   Lighting. 


The  announcement  that  Mr.  Frederick  J.  Pearson,  electrical 
engineer  of  Marshall  Field  &  Company,  would  present  a  paper 
on  the  "Lighting  of  a  Large  Retail  Store"  brought  out  an 
attendance  of  over  70  at  the  meeting  of  the  Chicago  section  of 
the  Illuminating  Engineering  Society,  Oct.  10.  The  experi- 
ments which  have  been  carried  out  on  a  large  scale  in  Marshall 
Field  &  Company's  great  store  in  Chicago  the  past  18  months 
had  aroused  the  interest  of  all  having  to  deal  with  illuminating 
problems.  Mr.  Pearson's  paper  gave  in  condensed  form  a 
large  amount  of  valuable  information  of  practical  importance 
to  illuminating  engineers.  Mr.  Pearson  stated  that  two  years 
ago  his  concern  decided  to  take  up  the  question  of  changing 
the  entire  lighting  system  in  its  store.  .\t  that  time  the  con- 
nected lighting  load  of  the  establishment  amounted  to  the 
equivalent  of  32,000  16-cp  lamps.  Recent  additions  and  en- 
largements have  brought  up  the  connected  load  to  5'fioo. 
Tests*  of  various  lighting  systems  were  carried  on  over  a 
periofi  of  18  months.  Mr.  Pearson  staled  that  while  illumina- 
tion calculated  from  the  photometric  curves  of  individual  lamps, 
as  well  .1';  measurements  of  illumination  at  the  counter  level 
in  the  actual  installations,  were  made  use  of  in  comparing  re- 
sults, he  attached  far  more  value' to  visual  tests  mad"-  '■>'  "-"m 


paring  the  general  appearance  of  large  rooms  or  sections  of 
rooms  lighted  in  different  ways. 

There  were  25  acres  of  floor  space.  To  show  the  multiplicity 
of  requirements,  he  stated  that  there  were  350  sections  in  the 
store,  nearly  every  section  having  a  different  class  of  goods, 
and  therefore  presenting  somewhat  different  requirements.  It 
was  therefore  necessary,  if  uniformity  throughout  the  store 
was  to  be  secured,  to  select  a  compromise  system  which  would 
serve  fairly  well  all  requirements.  The  general  plan  of  testing 
the  different  illuminating  systems  offered  by  the  different 
manufacturers  was  to  take  a  large  room  about  150  x  250  ft., 
equipping  one-half  with  one  lighting  system  and  the  other  half 
with  another.  This  he  thought  the  best  way  to  bring  before  the 
non-technical  public  and  the  sales  managers  the  relative  effects 
and  efficiencies  of  the  various  systems. 

Test  Xo.  I  was  on  four  sections,  each  22  x  22  ft.,  containing 
1936  sq.  ft.  Each  section  had  live  125-watt  Gem  incandescent 
high-efficiency  lamps  placed  pendant  near  the  ceiling  in  pris- 
matic bowl  reflectors.  Walls,  pillars  and  ceilings  were  white; 
the  store  fixtures  are  of  mahogany,  and  there  is  dark  carpet 
on  the  floor  of  the  room  devoted  to  dress  goods.  Lamps  were 
II  ft.  8  ins.  above  the  counters.  Tests  were  made  at  five  sta- 
tions in  each  panel  with  three  observers,  each  taking  a  reading 
at  each  station,  making  60  observations  in  all.  The  watts  per 
square  foot  were  1.296,  and  the  average  foot-candles  at  stations 
tested,  3.96. 

Test  No.  2  was  made  under  the  same  conditions  as  Test 
Xo.  I.  but  with  two  three-glower  alternating-current  Xernst 
lamps  to  each  22  x  22-ft.  ceiling  panel.  The  watts  per  square 
foot  were  i.i  and  the  average  foot-candles  at  points  tested,  3.42. 

Test  Xo.  3  was  made  with  lamps  14  ft.  6  ins.  above  the 
counters  in  a  room  with  maple  floor  and  mahogany  store 
fixtures,  containing  miscellaneous  merchandise.  The  test  cov- 
ered four  sections  22  x  22  ft.  in  which  were  located  24  test 
stations  at  which  72  observations  were  made.  The  lamp  equip- 
ment consisted  of  five  250-watt  Gem  lamps  for  each  section, 
placed  near  the  ceiling  pendant  in  prismatic  bowl  reflectors. 
The  watts  per  square  foot  were  2.56,  and  the  average  foot- 
candles  at  stations  tested,  5.63. 

Test  Xo.  4  was  made  in  the  same  room  with  the  same  num- 
ber of  sections  as  test  Xo.  3  and  with  the  same  number  of 
observations  and  test  stations.  The  equipment  consisted  of 
two  six-glower  alternating-current  Nernst  lamps  for  each 
22  X  22-ft.  section.  The  lamps  were  at  the  ceiling  enclosed  in 
sand-blasted  globes.  The  watts  per  square  foot  were  2.17,  and 
the  average  foot  candles  at  stations  tested,  5.04. 

Test  Xo.  5  was  made  on  the  same  floor  as  test  Xos.  i  and  2, 
and  included  2288  sq.  ft.  There  were  24  50-watt  16-cp  lamps, 
lamps  rated  at  3.1  watts  per  mean  horizontal  candle,  in  each 
panel,  grouped  in  six-light  fixtures  with  the  lamps  hung  at  an 
angle,  in  6-in.  ground  glass  shades.  Lamps  were  7  ft.  2  ins. 
above  the  counter  level.  Sixty  observations  were  taken.  The 
watts  per  .square  foot  were  2.48,  and  average  foot  candles  at 
test  stations,  3.11. 

Test  Xo.  6  was  made  on  the  same  number  and  size  of  sec- 
tions and  with  the  same  number  of  observations  and  location 
of  test  stations  as  test  Xo.  i.  The  room  had  dark  walls,  and 
contained  glassware  and  china  merchandise.  Eighty-five-watt 
tantalum  lamps  with  Holophane  reflectors  were  placed  11  ft. 
8  ins.  above  the  counter  level,  near  the  ceiling.  The  watts  per 
square  foot  were  1.12.  and  the  average  foot-candles  at  test 
stations,  3.15. 

In  test  Xo.  7,  a  6oo-watt  arc  lamp  with  light-balancing  selec- 
tive diffnser  was  placed  in  a  section  22  x  22  ft.  The  lamp  was 
8  ft.  2  ins.  above  the  counters.  The  walls  per  square  foot  were 
1.23,  and  the  average  foot-candles  at  the  five  test  stations,  2.95. 

Test  Xo.  8  includc<l  five  panels  22  x  22  ft.  Five  Gem  lamps 
were  placed  on  ceiling  fixtures  with  bowl  reflectors  it  ft.  8 
ins.  above  the  counters.  Four  of  these  were  125-watt  lamps 
and  one  187  watts.  The  watts  per  square  foot  were  1.42,  and 
average  foot  candles  at  test  stations,  3.96. 

Test  .\'o.  9  was  made  on  the  same  number  and  size  of  panels 
as  test  Xo.  8.    Thf  room  r.ini-.inril  rliinaware  merchandise  and 
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had  dark  walls.  The  lamps  were  85-watt  tantalum,  with  Holo- 
phane  reflectors.  The  watts  per  square  foot  were  1.12,  and 
the  average  foot-candlcs  at  stations  tested,  3.15. 

Test  No.  10  was  made  with  two  three-glower  Nernst  lamps  to 
each  22  X  22-ft  ceiling  panel.  These  lamps  were  at  the  ceiling 
in  8-in.  alabaster  globes.  The  watts  per  square  foot  were  1.09, 
and  the  average  foot  candles  at  stations  tested,  3.42. 

Mr.  Pearson  then  gave  a  few  figures  on  life  tests  of  the 
various  lamps.  The  Nernst  lamp  on  short  chain  pendants  was 
finally  selected  for  the  lighting  of  the  establishment.  It  was 
decided  that  the  following  average  illumination  in  foot  candles 
was  desirable  for  the  various  floors:  The  first  floor,  4.5  to  S-ft. 
candles;  all  above  the  first  floor,  2.5  to  3;  first  basement,  3.5 
to  4;  second  and  third  basements,  devoted  to  packing  and 
shipping,  2.25  to  2.5. 

In  the  discussion,  Mr.  J.  R.  Cravath  called  attention  to  the 
probable  reasons  for  the»grcat  difference  in  efiiciency  of  the 
old  low  chandelier  arrangement  as  compared  with  the  ceiling 
arrangements  tested.  While  part  of  the  difference  was  due  to 
the  higher  efficiency  of  the  Nernst,  Gem  and  tantalum  lamps, 
much  of  the  saving  was  due  to  the  fact  that  with  the  ceiling 
lamps,  reflectors  were  used  which  delivered  a  large  percentage 
of  the  total  light  on  the  counter  level.  If  proper  reflectors  were 
used  to  deliver  most  of  the  light  down  on  the  working  plant,  the 
height  of  the  lamp  had  little  influence  on  the  efiiciency  in  a 
large  installation. 

Mr.  Albert  Scheible  inquired  whether  the  blackening  of  the 
reflecting  surface  above  the  Nernst  glower  had  been  considered 
in  connection  with  these  tests.  Mr.  Pearson  said  that  all  tests 
were  made  after  lamps  had  been  used  200  hours. 

Mr.  W.  R.  Bonham  asked  as  to  the  different  lamps  mentioned 
in  the  paper.  Mr.  Pearson  stated  that  the  selection  of  the 
Nernst  lamp  was  made  because  of  low  maintenance  cost  and 
.because  of  the  color  and  good  general  effect  of  the  Nernst  lamp 
as  indicated  by  the  preference  of  the  management  and  the 
various  section  managers  in  the  store. 

Mr.  G.  H.  Stickney  advocated  the  arc  lamp  for  lighting  such 
stores  because  of  its  high  efficiency  and  approach  to  daylight 
color  values.  Mr.  Pearson  replied  that  the  arc  lamp  was  not 
seriously  considered  in  this  case  for  the  reason  that  out  of 
the  350  section  managers  in  the  store  not  ten  of  them  would 
say  that  the  arc  lamp  was  what  they  wanted  to  sell  goods 
under. 

Mr.  George  C.  Keech  called  attention  to  the  fact  that  inas- 
much as  the  test  stations  were  not  located  at  regular  intervals 
throughout  the  area  tested,  the  average  foot-candle  values  given 
were  not  the  true  average  illumination  in  the  section  under 
consideration. 

Mr.  Stickney  said  that  he  had  conducted  many  tests  on 
illumination  in  stores  of  this  kind  and  had  frequently  adopted 
the  plan  of  measuring  the  illumination  on  a  line  of  counters 
across  the  room. 

Mr.  G.  W.  Barlow  asked  why  the  tungsten  cluster  of  four 
lamps  in  series  would  not  have  been  better  than  Nernst  lamps. 
Mr.  Pearson  replied  that  between  now  and  the  time  when  it 
seemed  likely  that  tungsten  lamps  would  be  available  in  large 
quantities,  the  saving  over  the  old  system  of  lighting  would 
pay  for  several  installations. 


Fixture  Designing. 

The  October  meeting  of  the  New  York  section  of  the 
Illuminating  Engineering  Society  was  held  on  Monday,  the 
I2th,  at  which  time  a  paper  having  the  title  "Fixture  Design 
from  the  Standpoint  of  the  Illuminating  Engineer,"  by  Messrs. 
V.  R.  Lansingh  and  C.  \V.  Heck  was  read  and  discussed.  The 
paper  pointed  out  some  methods  of  obtaining  satisfactory 
illumination,  without  in  any  way  sacrificing  the  artistic  re- 
quirements. The  authors  attempted  to  show  that  the  require- 
ments of  illumination  and  artistic  effect  are  not  incompatible. 
By  means  of  numerous  illustrations  taken  from  dealers'  cata- 
logues. Government  specifications,  books  on  illumination  and 
original  sketches,  the  authors  pointed  out  certain  general  princi- 
ples of  design  which  should  be  carried  out. 


Mr.  Bassett  Jones,  Jr.,  opened  the  discussion  upon  the  paper 
by  commenting  upon  the  authors'  designation  of  certain  fixtures 
as  artistic  and  others  as  inartistic,  pointing  out  that  a  fixture 
which  with  certain  environments  might  qualify  as  artistic  in 
design  and  workmanship,  under  other  conditions  might  prove 
very  inartistic.  In  the  design  of  the  fixtures  used  to  illustrate 
the  paper  there  is  much  to  be  criticized  in  the  way  of  inap- 
propriate structural  lines,  failure  to  carry  out  consistently  the 
original  motif  in  the  design  and  the  use  of  supports  of  unsuit- 
able size  and  weight  which  would  offend  the  trained  eye  of  an 
architect. 

Mr.  Beauchelle,  referring  to  Mr.  Lansingh's  statement  that 
statistics  showed  34  per  cent  of  the  Vermont  school  children 
to  have  defective  eyesight,  attributed  much  of  the  diflficulty  to- 
the  high  intrinsic  brilliancy  and  unsuitable  color  values  of 
modern  gas  and  electric  illuminants. 

Mr.  Wahle  endeavored  to  defend  much  of  the  unsatisfactory 
fixture  design,  citing  instances  where  cost  limitations  practically 
prohibited  artistic  design.  The  fixture  man  was  seldom  con- 
sulted until  all  matters  of  cost  and  location  of  lamps  had  been- 
decided.  Improvement  in  design  means  usually  increased  cost, 
which  renders  abortive  the  fixture  designer's  efforts  to  secure 
artistic  effects. 

Mr.  A.  J.  Marshall  referred  to  the  recent  change  in  the  atti- 
tude of  many  architects  who  now  manifest  a  disposition  to  wel- 
come conferences  with  illuminating  engineers  regarding  lighting 
installations. 

Mr.  E.  Y.  Porter  concurred  in  the  previously  expressed 
opinion  that  high  intrinsic  brilliancy  of  modern  electric  illumi- 
nants is  responsible  for  much  defective  eyesight.  The  necessity 
for  concealing  or  modifying  such  illuminants  cannot  be  too 
highly  emphasized. 

Mr.  P.  S.  Miller  observed  that  while  the  trend  of  modern 
incandescent  electric  lamps  is  toward  higher  intrinsic  brilliancy 
and  higher  light  intensity  toward  the  violet  end  of  the  spectrum,. 
the  tendency  is  reversed  in  the  development  of  modern  types 
of  electric  arc  lamps.  The  authors  of  the  evening  had  made 
an  unfortunate  choice  of  a  title,  because  their  paper  dealt  al- 
most entirely  with  the  value  of  reflectors  as  adjuncts  to  other 
glassware  on  ceiling  fixtures.  Considering  the  paper  as  a  dis- 
cussion of  fixture  equipments,  it  was  suggested  that  improved 
effects  might  be  obtained  by  the  substitution  of  opaque  for 
prismatic  glass  reflectors  in  ceiling  fixtures. 

Mr.  Lansingh,  in  closing  the  discussion,  concurred  in  the 
opinion  that  an  inappropriate  title  had  been  selected  for  the 
paper  of  the  evening.  He  questioned  the  choice  of  opaque 
rather  than  glass  reflectors  because  the  former  are  often  not 
available  in  desired  forms  and  sizes,  and  because  they  are 
liable   to   change   and   deteriorate   after   a   time. 


American  Street  &  Interurban  Railway  Asso- 
ciation  Officers. 


At  the  convention  of  the  .\merican  Street  &  Interurban  Rail- 
way Association  and  its  allied  organizations  held  at  .\tlantic 
City,  N.  J.,  last  week,  the  following  officers  were  elected : 

A.MERICAN    STREET    AND    INTERURBAN    RAILWAY    ASSOCIATION. 

President,  C.  G.  Goodrich,  Minneapolis ;  vice-presidents, 
Messrs.  James  F.  Shaw,  Boston;  Arthur  W.  Brady,  .\nderson, 
Ind.,  and  Thomas  N.  McCarter,  Newark,  N.  J.  Prof.  B.  V. 
Swenson,  a  West  Thirty-Ninth  Street,  New  York,  is  secretary 
of  the  parent  organization. 

AMERICAN       STREET       AND       INTERCRllAN       RAILWAY       ENGINEERING- 
.  ASSOCIATION. 

President,  Mr.  F.  G.  Simmons.  Milwaukee:  vice-presidents, 
Messrs.  Paul  Winsor,  Boston ;  F.  H.  Lincoln,  Philadelphia,  and 
W.  H.  Evans,  Buffalo;  secretary  and  treasurer.  Mr.- J.  W. 
Corning,  Boston. 

AMERICAN   STREET  AND  INTER<.-RPAN   RAILWAY    ACCOVNTANTS'  ASSO- 
CIATION. 

President,  Mr.  V.  R.  Henry,  St.  Louis:  vice-presidents,. 
Messrs.    R.    \.    Wallis.    Fitehburg.    Mass.;    W.    H.    Forse.   Jr. 
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secretary 


Anderson,  Ind.,  and  S.   C.  Rogers.  Xew  Castle,   Pa. 
and  treasurer,  Mr.  E.  M.  White,  Birmingham,  Ala. 

AMERICAN      STREET     AND     IXTERLRBAN      RAILWAY      CLAIM      AGEXTS' 
ASSOCIATION. 

President,  Mr.  H.  R.  Goshorn,  Philadelphia;  vice-presidents, 
Messrs.  A.  J.  Farrell,  Buflfalo ;  W.  F.  Weh,  Cleveland,  and  J.  S^ 


C,    C.    GOODRICH,    PRES 


AMERICAN    STREET    &    INTERURBAN    RAtLW.W 
ASSOCIATION. 


Harrison,    Jacksonville:    secretary    and    treasurer,    Mr.    B.    B. 
Davis,  Columbus,  Ohio. 

AMERICAN     STREET    AND     INTERCRBAN     RAILWAY      MANUFACTURERS' 
ASSOCIATION. 

The  officers  of  this  association  are  elected  by  the  executive 
committee,  which  consists  of  Messrs.  W.  H.  Heulings,  Jr., 
Philadelphia ;  A.  S.  Partridge.  St.  Louis ;  E.  M.  Williams, 
Cleveland;  H.  F.  Martin,  Philadelphia;  Otis  Cutler,  New  York; 
James  H.  McGraw,  New  York;  l-'rank  C.  Randall,  New  York; 
J.  R.  Ellicott,  New  York;  Henry  C.  Evans,  New  York;  K.  D. 
Hequembourg,  Syracuse;  C.  K.  Knickerbocker,  Chicago;  C.  C. 
Peirce,  Boston;  A.  H.  Sisson.  St.  Lnuis.  and  H.  H.  Wilson, 
Chicago. 


CURRENT  NEWS  AND  NOTES. 


OUR  JAPANESE  FRIENDS.— U.  S.  Consul-Gencral  H.  B. 
Miller,  of  Yokohama,  says:  "Much  of  the  trade  coming  to  the 
L'nited  States  in  electrical  appliances  can  be  traced  to  Japanese, 
who  have  had  training  in  that  line  in  America." 


NEIV  YORK  ELECTRICAL  SOCIETY.— The  next  meeting 
of  the  New  York  Electrical  Society  will  be  held  at  Columbia 
University,  Wednesday.  Oct.  30.  Mr.  E.  G.  Acheson  will  give 
a  lecture  entitled  "A  New  Departure  in  Lubrication." 


A  NEW  SUBWAY. — The  Public  Service  Commission  now 
proposes  that  instead  of  giving  out  a  contract,  New  York  City 
itself  shall  build  the  new  subway  for  Third  Avenue,  and  possi- 
bly operate  it  when  constructed.  It  will  connect  with  the 
Brooklyn  subway. 

EARLY  ENCLOSED  ARC  LA.Ul'— The  Sibley  Journal  of 
Enginfcring  for  October  contains  an  interesting  account  by  Mr. 
L.  Ii.  Marks  of  his  early  work  on  the  enclosed  arc  lamp.  The 
various  difficulties  he  had  to  overcome  to  produce  a  commercial 
lamp  are  detailed.  The  result  of  Mr.  Marks'  investigation's 
showed  that  the  solution  lay  in  a  long  arc  of  abnormal  voltage 
with  a  suitably  restricted  and  regulated  air  inlet  to  the  enclosing 
glnhc. 


CLOCK  FOR  ALL  PARIS.— .\  special  cable  dispatch  from 
Paris,  of  Oct.  19,  says:  "The  Eiffel  Tower  now  tells  the  time 
to  Parisians  and  suburbanites  for  miles  around.  Far  up  on  the 
tower  this  week  was  installed  a  set  of  electric  numerals  which 
change  every  minute.  These  are  visible  at  night  far  beyond 
the  city  limits,  and  record  the  official  time  of  Paris  in  order  to 
obviate  the  old  complaint  that  no  two  public  clocks  agree." 


PRIVILEGED  TELEGRAMS.— The  U.  S.  War  Department 
has  passed  upon  an  iinportant  point  regarding  the  right  of  a 
civil  court  to  call  upon  military  telegraphers  for  copies  of 
messages  which  figure  in  lawsuits.  The  decision  is  that  when 
properly  subpoenaed  the  operator  may  produce  private  tele- 
grams in  court,  but  that  in  the  case  of  Government  messages 
he  must  report  the  call  to  higher  authorities  before  responding. 


A  HEAVY  DEATH  ROLL.— The  New  York  City  Public 
Service  Commission  has  compiled  a  table  of  accidents  taking 
place  on  the  surface,  elevated  and  subway  lines  of  the  city 
for  the  month  of  September,  as  made  up  from  the  reports 
which,  under  the  new  law,  all  companies  operating  under  its 
jurisdiction,  are  obliged  to  submit.  Fifty-six  persons  were  killed 
and  208  seriously  injured.  Of  casualties  of  all  kinds  there  ap- 
pear to  have  been  no  fewer  than  4906,  but  this  was  smaller  than 
in  August. 


IVIRELESS  TELEPHONY.— .\dykes  from  Washington 
state  that  the  wireless  telephones  wliich  have  been  on  trial 
on  the  battleships  Virginia  and  Loiiisiaii.i,  of  the  .\tlantic  fleet, 
for  several  weeks  have  been  given  formal  indorsement  of  the 
Navy  Department  by  the  purchase  of  27  sets  of  instruments. 
The  cost  of  this  equipment,  outside  of  the  expense  of  its  instal- 
lation, will  be  more  than  $35,000.  Extension  of  the  wireless 
system  has  also  been  authorized  m  an  order  issued  for  its 
installation  on  the  supply  ships  Glacier  and  Culgoa,  which  will 
accompany  the  Pacific  fleet,  and  on  the  Paiitlnr.  now  being  fitted 
out  at  the  New  York  Navy  Yard  as  a  repair  ship.  The  wireless 
installation  will  also  extend  to  the  supply  ship  Celtic,  now  being 
overhauled  at  the  Boston  Navy  Yard,  although  the  Celtic  is  not 
expected  to  accompany  the  fleet.  Wireless  has  also  been 
ordered  installed  on  the  Arethusa,  the  supply  ship  now  fitting 
out  at  Norfolk  to  accompany  the  flotilla  of  torpedo  boat 
destroyers  to  the  Pacific  coast.  The  apparatus  will  be  supplied 
by  the  Radio  Telephone  Company,  being  built  under  patents 
granted  to   Dr.   Lee  De  Forest. 


NATURAL  RESOURCES.— \n  a  speech  at  Memphis,  Tenn., 
on  his  recent  Mississippi  River  trip,  President  Roosevelt  laid 
great  emphasis  on  the  preservation  of  natural  resources,  and 
said :  "I  have  asked  the  Waterways  Comiriission  to  take  account 
of  the  orderly  development  and  conservation,  not  alone  of  the 
waters,  but  also  of  the  soil,  the  forests,  the  mines,  and  all  the 
other  natural  resources  of  our  country.  Coal  mines,  oil  and  gas 
fields,  and  iron  mines  in  important  numbers  arc  already  worked 
out.  The  coal  and  oil  measures  which  remain  are  passing 
rapidly,  or  have  actually  passed,  into  the  possession  of  great 
corporations,  who  accfin'rc  ominous  power  through  an  unchecked 
control  of  these  prime  necessities  of  modern  life;  a  control 
without  supervision  of  any  kind.  We  arc  consuming  our  forest '; 
three  times  faster  than  they  are  being  reproduced.  To  allow 
the  public  lands  to  be  worked  by  the  tenants  of  rich  men  for 
the  profit  of  the  landlords,  instead  of  by  freeholders  for  the 
livelihood  of  their  wives  and  children,  is  little  less  than  a  crime 
against  our  people  and  our  institutions.  As  I  have  said  else 
where,  the  conservation  of  natural  resources  is  the  fundamental 
problem.  Unless  we  solve  that  problem  it  will  avail  us  little 
to  solve  all  others.  As  a  preliminary  step,  the  Inland  Water- 
ways Commission  has  decided,  with  my  full  approval,  to  call 
a  conference  on  the  conservation  of  natural  resources,  including, 
of  course,  the  streams,  to  meet  in  Washington  during  the  com- 
ing wit>ter.  This  conference  ought  to  be  among  the  most  im- 
portant gatherings  in  our  history,  for  none  have  had  a  more 
vital  qiir^tion  to  cfinsider." 


ELECTRICAL'    WORLD 


Vol.  L,  No.  17. 


IW'Il'.  OF  ILUXOIS  GRAOrATE  SCHOOL.  — The 
graduate  school  of  the  University  of  Illinois,  which  has 
recently  been  reorganized  under  Dean  l:)avid'Kinley  and  given 
substantial  support  by  the  legislature,  has  now  145  students 
enrolled,  more  than  three-fourths  of  whom  are  doing  their  work 
in  residences.  There  are  now  27  candidates  for  the  degree  of 
Doctor  of  Philosophy.  . 


PL'TVRIl  or  CANADA —^\r.  J.  A.  Osborne,  a  well-known 
editor,  has  just  returned  to  Winnipeg  after  exploring  the 
Hudson  and  James  bays  regions.  He  located  several  huge 
iiiounlains  of  iron  ore  which  abounds  in  almost  inexhaustible 
quantities  to  the  east  of  Hudson  Bay,  and  only  needs  railroad 
facilities  to  become  one  of  the  richest  countries  on  the  Ameri- 
can continent.  Near  these  huge  iron  ore  deposits  are  immense 
rivers,  from  which  thousands  of  electrical  horse-power  can  be 
developed.  Copper,  silver,  nickel,  asphaltum,  oil,  coal,  molyb- 
denum and  other  riclies  of  the  soil  were  discovered  by  Mr. 
Osborne  in  varying  quantities.  Here  and  there  small  particles 
of  gold  were  found,  l)ut  not  in  paying  quantities. 


Tllli  STRlKIi  THAT  FAILED.— The  recent  strike  of  com- 
mercial telegraphers  is  ending  rapidly,  and  more  and  more 
men  are  going  back  •  to  work  if  they  can  secure 
it.  Every  day  sees  a  number  seeking  reinstatement. 
The  New  York  City  superintendents  of  the  Western  Union 
Company  have  all  been  notified  that  the  bonus  paid  to 
all  its  present  employes  in  this .  city  would  cease  on  Satur- 
day, Oct.  18,  but  the  present  system  of  double  pay 
for  overtime  will  continue  until  further  iiotice.  Sunday  work 
will  be  on  a  basis  of  seven  hours  for  a  day's  work ;  all  Sunday 
work  after  regular  tour  of  duty  will  be  paid  for  at  double  the 
hourly  rate.  Last  week,  the  Postal  system  withdrew  its  '"subject 
to  delay"  notice  from  all  offices  and  messages.  The  Western 
I'liion  intends  to  increase  tlie  salaries  if  its  loy;d  operators. 


DISPUTE  AT  CHESTER.— Thf  selectmen  of  Chester  have 
asked  the  Board  of  Gas  and  Electric  Light  Commissioners  in 
Massachusetts  to  hold  a  public  hearing  in  the  town  on  the  ques- 
tion of  the  local  central  station  rates.  The  plant  is  owned  by 
Mr.  E.  Leroy  Gardiner.  A  comiuittec  of  citizens  requested  this 
irii(}ii  in  the  hope  of  securing  lower  rates  than  those  obtaining. 
\  public  hearing  will  shortly  be  assigned  in  the  town,  and  the 
rngunifnts  for  and  against  changes  in  rates  will  be  considered 
liy  tile  board.  It  has  been  stated  that  a  new  plant  will  be  in- 
sialled  by  the  lire  district  in  the  event  of  an  unsatisfactory  ad- 
justment of  the  problem,  but  as  the  town  rather  than  the  fire 
district  has  the  necessary  authority  to  petition  the  commission. 
ii  is  unlikely  that  matters  will  take  this  turn.  A  more  probable 
Mihition  would  be  the  purchase  of  the  existing  plant,  but  the 
hearing  will  delerniinc  (lie  resulting  situation. 


models  for  cheap  cement  houses  for  the  million,  to  take  the 
place  of  wood  and  brick.  His  inventions  in  this  line,  he  said, 
will  make  it  possible  for  a  three-story  dwelling  to  be  built  in 
12  hours  of  actual  labor  at  a  cost  not  to  exceed  $1,000.  ^^odels 
have  been  prepared  from  designs  by  prominent  architects,  and 
during  next  summer,  the  inventor  said,  he  will  build  the  first 
of  these  ideal  homes.  "The  house  of  the  future  is  to  be  made 
of  concrete,  in  cast-iron  moulds  that  will  be  formed  in  sections 
and  fitted  together  so  they  can  readily  be  removed  as  soon  as 
the  concrete  has  hardened,"  he  stated.  "These  moulds,  for 
a  tliree  story  house,  such  as  I  shall  build  first,  will  cost  $30,000, 
.  but  an  infinite  number  of  houses  can  be  made  from  one  set  of 
moulds.  When  the  house  is  finished,  the  bathtubs,  stairs  and 
everything  of  that  sort  will  be  in  it,  all  integral  parts  of  the 
building.  The  only  wood  necessary  will  be  the  doors  and 
window  sashes.  I  own  the  largest  cement  factory  in  the 
world,  and  of  course  am  interested  in  promoting  the  sale  of 
cement.  I  shall  permit  the  use  of  my  invention,  however,  to 
any  contractor  who  will  undertake  to  mix  his  concrete  according 
10  my  formula,  whether  he  uses  Edison  cement  or  not.  I  have 
found  that  a  concrete  made  of  one  part  of  cement,  three  of  sand 
and  five  of  crushed  stone  gives  perfect  results,  and  I  believe 
•the  workingmen  of  the  future  will  be  housed  in  dwellings  con- 
structed of  that  material."  * 


.JITO.U.IT/C  LONG-DISTANCE  TELEI'riONV.-Soiue 
interesting  experiments  are  now  being  tried  liy  Manager 
Idlmston,  of  the  Citizens'  Telephone  Company,  Columbus, 
( )hio,  in  handling  long-distance  messages  through  the  automatic 
1  xcliangc.  A  line  has  been  arranged  between  Columbus  and 
Dayton,  which  also  has  an  automatic  exchange,  •and  il  has  been 
I  lund  that  an  operator  in  Columbus  is  able  to  call  any  sub- 
briber  in  Dayton  without  difficulty.  This  result  had 
already  been  accomplished  in  the  case  of  very  short  lines  with 
apparent  sitccess,  but  as  far  as  known  no  experiments  have  been 
made  at  as  great  a  distance  as  this.  Tf  it  is  found  that  operat- 
ing directly  through  the  exchanges  is  practicable,  a  great  sav- 
ing of  time  and  trouble  will  be  made,  as  the  work  of  calling  a 
subscriber  to  an  automatic  exchange  on  long-distance  lines  will 
he  little  more  than  calling  on  local  lines,  and  there  will  be  no 
<lelay  at  the  other  end.  unless  the  line  called  should  be  busy,  in 
which  case  the  fact  will  be  indicated  to  the  caller. 

HOMES  FOR  THE  MILLION.— Dming  the  visit  of  the 
American  Electrochemical  Society  to  his  laboratory  at  Orange. 
X.    1.,   on   Oct.    18.    Mr.    E.dison   showed   practical   designs   and 


SENT  A  REAL  CALF.— The  following  story  is  told  as 
'authentic  of  a  recent  electrical  incident :  A  young  man  cm- 
ployed  as  a  construction  superintendent  by  one  of  the  large 
Bell  companies  operating  in  the  south,  received  as  his  first 
assignment,  the  job  of  restoring  service  in  Mobile,  in  a  certain 
section  of  the  city  where  cable  would  be  required  immediately 
for  temporary  repairs.  The  company  had  none  in  stock  and  the 
railroad  officials  would  not  promise  delivery  from  Chicago 
inside  of  three  weeks.  The  young  man,  after  some  study,  tele- 
phoned his  order  to  the  Western  Electric  Company  and  in- 
structed the  salesman  to  go  to  the  stock  yards  and  purchase  a 
calf.  It  was  some  time  before  the  idea  penetrated  the-  cranium 
of  the  W.  E.  representative,  but  when  it  did,  he  tuuihled  hard. 
Three  days  later,  a  large  reel  of  cable,  with  a  calf  tied  to  it. 
arrived  at  Mobile,  addressed  to  the  telephone  company,  bearing 
a  large  placard,  "Livestock !— Please  Rush!"  This  is  the  best 
use  ever  made  of  watered  stock  in  the  electrical  field. 


POSTAL  TELEGRAPH  EMPLOYES.— ^h.  Clarence  H. 
Mackey,  president  of  the  Mackey  Companies,  has  made  the 
following  important  announcement:  "The  Postal  Telegraph- 
Cable  Company,  appreciative  of  the  loyal  spirit  displayed  by  the 
employes  who  remained  faithful  and  by  those  who  came  to  its 
aid  when  so  many  old  employes  abandoned  their  duties,  believes 
that  this  loyal  spirit  may  be  strengthened  by  association  into 
a  powerful  agency  for  maintaining  good  relations  between  the 
company  and  its  employes,  and  the  prevention  of  such  move- 
ments as  culminated  in  the  occurrences  of  last  .\ugusi.  and  ii 
has,  therefore,  in  conjunction  with  its  employes,  decided  to  form 
an  association  of  those  employes  who  have  a  faith  in  the  dis- 
position of  the  company  to  deal  equitably  with  them,  who  are 
opposed  to  strikes,  commotions  or  coercive  measures,  and  who 
recognize  the  plain  truth  that  their  own  prosperity  is  bound  up 
in  the  prosperity  of  the  company.  Such  an  association  will  be 
called  the  Postal  Telegniph  Employes'  .-\ssociation,  and  "  its 
object  will  be  to  secure  to  the  company  a  loyal  working  force 
and  to  its  members  employment  undisturbed  by  f.nctions  seeking 
;o  coerce  or  embarrass  or  harass  the  company  or  its  employes; 
and  its  further  object  will  be  to  render  financial  aid  to  its 
employes  when  sick  or  dis.nbled.  and  .also  in  case  of  death.  The 
directions  in  which  such  an  association  may  extend  its  activities 
for  the  benefit  of  its  members  may  easily  be  seen.  The  com- 
pany contemplates  that  this  association  may  be  made  the  means 
tif  remedying  local  complaints  by  affording  a  ready  means  by 
which  such  complaints  may  be  properly  considered,  and  also, 
that  it  may  be  turned  to  the  purposes  of  self-help  and  the  ad- 
vancement of  its  members,  socially,  educationally  and  m.iterially 
— .Hll  of  which  objects  will  have  the  support  of  the  company."' 


October  26,  1907. 
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The  Supply  of  Electrical  Energy  for  Industrial 
Purposes  by  the  Manchester  Corporation. 

Up  to  within  the  pa^t  six  years.  Manchester.  England,  was 
considered  a  bulwark  for  muhi-wire  direct-current  distri- 
l)Ution.  Since  that  time,  however,  the  Manchester  corpora- 
tion, with  commendable  enterprise,  has  established  one  of  the 
largest  municipal  alternating-current  stations  in  the  United  King- 
dom, and  is  now  supplying  polyphase  currents  for  rtlotors  direct 
to  consumers'  premises.  The  Stuart  Street  station  of  the  corpo- 
ration was  primarily  designed  to  furnish  a  large  number  of  sub- 
stations with  three-phase  currents  which  are  converted  and  dis- 
tributed as  direct  current  for  railway,  lamp  and  motor  circuits. 
During  the  past  year  or  two,  a  large  number  of  consumers  of 
electrical  energy  has  been  supplied  directly  from  the  three-phase 
mains  through  step-down  transformers. 

.■\t  present  the  Stuart  Street  station  contains  low-speed  verti- 
cal engines  and  flywheel  alternators  with  an  aggregate  rating 
of  27.000  horse-power.  In  addition,  a  6ooo-kw  turbo-generator 
is  Hearing  completion  and  will  shortly  be  connected  to  the  lines. 
Appro.ximately  10,000  horse-power  is  required  by  the  motors 
connected    to    the    corporation's    lines,    the    remaining   portion 


termincs  appro.ximately  the  size  of  the  sub-station.  An  interior 
view  of  a  typical  sub-station  for  alternating-current  supply 
exclusively  is  shown  in  Fig.  4.  The  building  contains  high- 
tension  and  low-tension  switch-gear,  together  with  groups  of 
transformers.  The  high-tension  switch-gear  and  transformers 
are  separated  from  the  low-tension  board  by  an  iron  grating. 
The  high-tension  connections  arc  carefully  shielded,  and  the  bus- 
bars are  placed  out  of  reach  at  the  top  of  the  panels.  The 
feeder  panels,  of  which  there  are  two,  one  incoming  and  ont- 
outgoing,  are  fitted  with  three-pole  oil-break  switches,  ammeters, 
and  voltmeters.  Each  switch  has  a  lock-on-and-oflf  bolt,  the 
switch  handle  projecting  through  a  slot  in  the  panel.  The 
supply  for  the  feeders  is  carried  through  bus-bars  to  the  trans- 
former panels,  on  each  of  which  are  mounted  three  double-pole, 
oil,  circuit-breakers  for  controlling  the  circuits  to  the  three 
transformers,  forming  a  complete  three-phase  unit.  Each  circuit- 
breaker  has  an  overload  relay  and  a  time-limit  device,  and  the 
tripping  coils  are  mounted  below  the  operating  handles.  The 
handle  in  each  case  is  free  of  the  switch  release  so  that  a 
circuit-breaker  cannot  be  held  closed  on  an  overload  or  short 
circuit. 

The  transformers  used  are  of  the  air-cooled,  radiating,  single- 
phase  type.    'One  of  these  having  a  rating  of  200  kilowatts  is 


INTERIOR   OF    Sl'B-STATIOX    AT    WORKS   OF    .VATHKR    &   PLATT. 


being  used  on  railway  and  lighting  circuits.  Thirty-two  high- 
tension  feeders  are  run  from  the  generating  station  at  present, 
and  it  is  interesting  to  note  the  methods  adopted  for  supplying 
energy  to  consumers  with  a  view  to  economy  of  main  feeders. 

Where  consumers  are  on  the  route  of  the  high-tension  feeder 
lines  from  Stuart  Street  to  the  sub-stations,  one  cable  is  looped 
into  the  consumer's  sub-station.  Duplicate  cables  for  lighting 
and  traction  circuits  are  always  run  between  the  main  stations 
and  sub-stations  to  separate  sets  of  bus-bars  for  each  section. 
Selector  switches  at  the  sub-slntion  ci>nncct  cither  cable  to  either 
traction  or  lighting  bus-bars,  the  Imscs  being  also  lined  with 
coupling  switches  so  that  a  number  of  changes  may  be  made 
in  the  supply  of  energy  to  the  customer  through  the  looped 
feeder.  The  supply  is  therefore  well  safeguarded  against 
interruption. 

The  consumers'  sub-station  e(|iiipmcnt  in  the  case  of  new 
installations  is  supplied  with  polyphase  currents  exclusively. 
Where  dirccl-curent  private  plants  have  been  supplemented  anti 
the  motors  are  too  numerous  to  replace  with  allernaling-currcnt 
motors,  provision  is  made  for  converting  the  alternating  to 
direct    current.     The   ultimate  capacity   of  the   installation   de- 


shown  in  Fig.  2.  This  is  3  ft.  4  ins.  high.  3  ft.  in  diameter, 
and  has  an  extreme  height  over  the  high-tension  terminals  of 
4  ft.  2  ins.  The  transformers  make  very  compact  units  and 
being  free  from  oil  insulation  re(iu'irc  little  or  no  attention. 
Each  transformer  is  mounted  on  four  wheels  so  as  to  facilitate 
transportation,  and  also  to  keep  the  case  clear  of  the  ground. 
The  windings  arc  not  exposed  at  any  point,  and  the  high-tension 
terminals  on  the  top  arc  recessed  deeply  in  porcelain  hoods. 
A  porcelain  cap  is  cemented  on  as  a  cover  to  the  incoming 
high-tension  cable  terminal  so  that  there  are  no  loose  insulating 
parts  to  be  dropped  or  incautiously  removed.  The  high- 
tension  cables  are  taken  undergrounil  in  trenches  in  the  Moor 
from  the  transformers  to  the  switchboard  outside  the  high 
tension  enclosure.  The  sub-station  illustrated  contains  appa- 
ratus having  a  rated  capacity  of  approximately  2400  kilowatts. 
The  floor  area  is  approximately  (joo  .sr|.  ft.,  or  0.3  sq  ft.  per 
horse-power  installed. 

The  low-tension  switchboard  is  located  in  a  narrow  portion 
of  the  sub-station,  outside  the  high-tension  enclosure.  The 
cables  from  the  transformer  secondaries  supply  the  low-tension 
bus-bars  through  a  triple-pole  switch  and  three  ammeters:  the 
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distributing  feeders  leave  the  board  by  way  of  threc-polc 
switches  and  fuses.  The  transformers  are  connected  up  in 
delta  on  both  the  hjgh-tension  and  low-tension  sides,  so  that 
three-phase  currents  may  be  supplied  from  any  two  trans- 
formers of  one  set,  should  one  break  down. 

When  direct  current   is   to  be  supplied   from   the  polyphase 
mains,    somp    fnrm    of    rnnvrtf-r    is    iispil       Tlic    iiitcrinr    ni    :t 


I  IG.     2. — 200-KW     BEKRV     SINGLE-PHASE     TRANSFORMER. 

typical  sub-station  for  supplying  direct  current  is  shown  in 
Fig.  3.  The  building  in  this  case  was  specially  erected  and 
contains  three  motor-converters  rated  at  500  kilowatts  each, 
together  with  the  necessary  switch  gear.  The  floor  area  is  ap- 
proximately 870  .sq.  ft.,  and  assuming  the  capacity  of  the  sub- 
station at  2000  horse-power,  this  rcf|niri-«   nlunit   1.2  ?q.   ft.  per 


with  the  switch  provided  for  the  purpose  on  the  machine.  The 
efficiency  of  the  motor-converter  is  very  high,  so  that  from  the 
standpoint  of  the  consumer  the  use  of  such  apparatus  will  be 
attended  with  losses  much  lower,  in  comparison,  than  those  with 
a  steam  or  gas-driven  installation. 

In  certain  installations,  both  alternating-current  and  direct- 
current  supply  are  needed  from  the  polyphase  mains,  so  that 
both  stationary  transfo.rmers  and  converting  apparatus  are 
required.  In  one  sub-station  of  this  type,  fed  from  the  corpora- 
tion's mains,  the  apparatus  is  placed  in  one  of  the  bays  of  an 
existing  engine  room  containing  a  number  of  steam-driven 
generators  now  out  of  commission.  The  high-tension  switch- 
board is  arranged  to  divide  the  transformers  from  the  rest  of 
the  station  at  one  end,  and  the  motor-converters  occupy  the 
other  end.  There  are  six  transformers  with  an  aggregate 
rating  of  900  kilowatts  and  two  motor-converters  with  an  ag- 
gregate rating  of  400  kilowatts.  The  floor  area  of  the  station 
is  about  460  sq.  ft.,  so  that  the  space  occupied  per  horse-power 
is  about  0.27  sq.  ft.,  assuming  an  installation  of  about  1700 
horse-power.  In  this  instance,  no  provision  is  made  for 
extensions,  and  the  space  referred  to  does  not  include  the  low- 
tension  switchboard,  which  is  placed  in  another  bay  of  the 
station.  Each  of  the  feeder  panels  has  a  hand-operated,  oil- 
switch  and  the  transformers  are  connected  through  double-pole, 
oil,  circuit-breakers  fitted  with  overload  relays.  The  tripping 
coils  arc  supplied  witli  alternating  current,  since  direct  current 
is  not  always  available  for  these  and  the  other  circuit-breakers. 
The  motor-converter  panels  provide  for  a  single,  triple-pole, 
circuit-breaker  on  each  pan^,  an  ammeter  and  an  overload 
relay.  The  cables  connecting  the  high-tension  switch-panels 
and  the  transformers  are  placed  in  trenches,  as  are  also  the 
cables  connecting  the  motor-converter  panels  and  the  machines. 


I  11;.  3. — INTERIOR  OF  SUB-STATION   AT  Wl  HKS  OF  ARMSTRIlXi;.  WHIT- 
WORTH    H  CO. 

horsc-powcr.  The  motor-converters  are  bolted  to  concrete 
foundations,  the  center  of  which  is  recessed  for  air  circulation 
to  the  windings  and  for  the  cable  connections.  Trenches  arc 
cut  into  these  recesses  at  each  end  of  the  machine,  and  in 
these  are  placed  the  low-tension  eable^  and  the  high-tension 
cables  running  from  their  respective  switchboards. 

The  use  of  motor-converters  dispenses  with  the  necessity  of 
step-down  transformers,  as  the  transmission  voltage  can  be 
applied  directly  to  the  stator  of  the  motor.  Where  space  is 
iluable,  this  tends  to  economize  it  considerably.  The  con- 
i  iters  in  this  particular  case  are  run  in  parallel  with  a  large 
private  plant.  The  resistors  for  the  converters  are  placed  under 
the  switchboard  gallery  facing  their  respective  machines  and 
the  synchronizing  voltmeter  is  placed  on  a  bracket  so  situated 
that  the  attendant  can  watch  its  movements  when  he  short- 
circuits    the    allernating-current    ends    of    ihc    rotor    windings. 


FIG    4. — I.VTERIOR    OF     SLB-STATION     AT     WlRKS    OF    R.     JOHNSON     & 
NEPHEW. 

The  transformers   are   of   the   Berry  pattern,   similar   to  those 
shown  in  Fig.  2. 

Not  infrequently,  it  is  difficult  to  find  a  building  in  which  to 
accommodate  the  sub-station  equipment  so  that  a  separate 
building  must  be  erected  for  this  purpose.  In  one  sub-station 
specially  erected  the  area  is  very  much  restricted  and  the  floor 
space  per  horse-power  is  0.6  sq.  ft.  In  this  instance,  motor- 
converters  occupy  a  corner  of  the  station  and  between  them  is 
placed  the  high-tension  switch  gear.  The  apparatus  installed  is 
rated  at  500  kilowatts  and  consists  of  two  motor-converter  units 
and  the  necessary  switch  mechanism  for  both  the  high  and  low- 
tension  circuits.  The  motor  starters  and  switches  are  placed 
adjacent  to  their  respective  machines  and  space  is  provided  be- 
hind the  high-tension  board  for  access  to  the  connections.  This 
space  is  enclosed  by  an  expanded  metal  door  kept  under  lock 
and  key. 
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In  contradistinction  to  the  foregoing  example,  Fig.  i  illus- 
trates the  arrangement  of  a  sub-station  where  ample  room  is 
available.  The  equipment  consists  of  induction  motor-gene- 
rators for  the  conversion  of  the  polyphase  supply,  to  direct 
current.  The  floor  area  in  this  station  is  about  1650  sq.  ft.,  and 
inasmuch   as   space   is    not    at   a   premium,    the   floor   area   per 


with  motor-converters  for  installations  of  500  kilpwatts.  The 
rate  per  unit  of  electrical  energy  is  a  matter  for  settlerhent  be- 
tween the  customer  and  the  corporation  and  depends  mainly 
upon  the  demand,  character  and  time  of  the  load  and  special 
capital  expenditure  incidental  to  each  supply. 

The  number  of  consumers  of  energy  for  industrial  purposes 
on  the  three-phase  mains  of  the  Manchester  corporation  at 
present  is  10.  and  the  total  rating  of  the  sub-station  plants  in- 
stalled is  7160  kilowatts.    Motor-converters  make  up  about  3800 


FlC.   5. — L.ARCF.  L.\THE  DRIVEN   BV   DIREC'T-CURREN'T    MOTOR, 

horse-power  installed  is  somewhat  high.  With  a  rating  of  1080 
horse-power,  1.5  sq.  ft.  per  horse-power  is  the  amount  of  space 
allotted  to  the  plant  and  switch  gear.  Substantial  concrete 
foundations  are  provided  for  the  motor-generators  and  an 
abundance  of  space  is  available  below  the  floor  level  for  the 
cable  connections.  The  switch  gear  consists  of  a  three-pole, 
oil,  circuit-breaker  with  a  water  resistor,  the  former  being 
mounted  on  the  main  switchboard  and  the  latter  in  a  corner. 

The  agreements  made  by  the  Manchester  corporation  with 
consumers  of  electrical  energy  supplied  in  the  manner  indicated, 
provide  that  the  sub-station  building  shall  be  supplied  by  the 
consumer.     Unless   special   provision   is   made,   the   corporation 


FIG.   7. — SPINNING   MILL  OF   SH.^W  J.^RDINO. 

kilowatts  of  this,  and  transformers  the  balance.  The  combined 
annual  consumption  of  the  ten  consumers  of  energy  is  over 
12,000.000  kw-hours 

The  varied  character  of  the  load  sustained  may  be  gathered 
from  the  industries  supplied  with  electrical  energy.  Connected 
to  the  corporation's  lines  are  two  spinning  mills,  a  wire  works,  a 
locomotive  works,  armor-plate  works,  chain  works,  electric  mo- 
tor factories,  machine  tool  factories,  chemical  works,  etc.  The  mo- 
tors installed  in  these  works  range  in  size  from  y'/i  horse-power 
to  150  horse-power,  the  largest  induction  motor  supplied  from  the 
mains  having  the  latter  rating.  Fig.  7  shows  a  spinning  room 
in  a  cotton  mill  which  is  driven  by  ropes  from  a  large  induction 
motor.  The  main  driving  pulley  can  be  seen  in  the  back- 
ground against  the  wall.  The  motor  is  supplied  from  a  trans- 
lormer  sub-station  in  the  basement  of  the  mill.  In  Fig.  5 
ri  !:■-_—  '  i''--  ■;     '-—  •-    ,1-;.-...  1...  ..  .1; — .    ...........  .,.  ..r,^  mpplicd 


FIG.  '■  ■:  •  I  ■  ■  mWCRTKR. 
furnishes  the  transformers,  converters,  the  high-tension  and  the 
low-tension  switchboards,  and  the  cable  connections  between 
these  and  the  plant.  The  substation  building  when  specially 
built  must  comply  with  the  plans  of  the  corporation,  and  when 
existing  premises  are  utilized  the  consumer  provides  cable 
trenches,  enclosed  gratings,  doors,  etc.  The  heavier  capital  out 
lay  is  borne  by  the  corporation,  and  it  is  imderstood  that  the 
cost  per  kilowatt  installed  is  approximately  $10  with  trans 
formers,  and  $16.20  including  expenditure  on  high-tension  mains 


III.     8. — THREE-PHASE    MOTOR,    IilRKl  T    CEAREP    TO    Pl.ATF-STRAlr.HT- 
ENINC   MACHINE. 

from  the  motor-converter  station  shown  in  Fig.  3.  Fig.  8 
shows  a  three-phase  slip-ring  motor  geared  to  a  plate-straight- 
ening roll  in  the  Peacock  works  of  Messrs.  Beyer.  The  illus- 
tration shows  the  convenient  location  of  the  switchboard  and 
drum-type   reversing  controller. 

It  is  anticipated  that  in  another  year  the  demand  for  poly- 
phase electrical  energy  for  industrial  purposes  will  exceed 
20,oc»,ooo  kw-hours  per  year. 
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The     Thurv 


Direct-Current    Transmission 
System. 


By  D.  Kos. 

THOUGH  the  Thury  power  transmission  system  is  gene- 
crally  known,'  its  very  special  character  and  the  im- 
portance of  some  of  its  applications  in  Europe  may 
justify  ;i  discussion  of  its  principal  features  as  developed  to 
date  and  its  possibilities. 

This  system  was  first  practically  operated  in  1889  in  Genoa 
(Italy;,  since  which. time  various  other  transmission  plants 
have  been  added  with  constantly  increasing  voltages.  The  two 
best  known  examples  are  the  St.  Maurice-Lausanne  (Switzer- 
land) transmission,  with  22,000  volts,  and  the  Moutiers-Lyons 
(France)  transmission,  with  57,600  volts.  In  the  last  men- 
tioned plant  there  arc  in  the  generating  station  four  hydraulic 
turbine-driven  units,  each  consisting  of  four  generators. 
The  individual  generator  e.  m.  f.  is  3660  volts,  the  e.  m.  f.  of 
the  system  being  57,600  volts.  By  grounding  one  line  the  volt- 
age can  be  doubled  later  on.  The  transmission  line  consists 
of  180  kilometers  of  copper  overhead  wire  circuit,  with  con- 
ductors of  9  mm  diameter  and  4  kilometers  of  underground 
cable  circuit,  the  cable  having  a  cross-section  of  75  sq.  mm. 
Hence,  the  total  resistance  of  the  entire  circuit  is  100  ohms, 
and  the  line  drop  amounts  to  7500  volts,  the  constant  current 
being  75  amperes.     The  loss  at  full  load  is  13  per  cent. 

A  more  ambitious  project  is  to  provide  Paris  with  power 
from  the  rapids  of  the  Rhone,  near  the  Swiss  frontier.  A 
voltage  of  140,000  is  being  contemplated,  with  the  neutral 
point  grounded.  Taking  equal  maximum  potential  from  wire  to 
ground  as  a  basis  of  comparison,  this  is  the  equivalent  of 
85,000  volts  (wire  to  wire)  three-phase,  a  value  slightly  exceed- 
ing recent  practice  in  this  country.  As  far  back  as  1901,  an  ex- 
perimental direct-current  generator  was  built  and  used  for 
testing  purposes  in  connection  with  the  St.  Maurice- Lausanne 
plant,  which  gencralcd  22,000  volts. 

REGULATION'. 

Generating  Station. 

The  distinguishing  feature  of  the  Thury  system  is  that  the 
current  is  kept  constant,  which  is  accomplished  by  inolor- 
operated  regulators,  cut  in  or  cut  out  by  relay,  consisting 
of  electromagnets  through  which  a  certain  fixed  part  of  the 
current  flows,  and  which  operates  as  soon  as  the  current  varies 
either  way  from  its  normal  value.  The  torque  necessary  to  pro- 
duce a  current  in  a  series  generator  is  proportional  to  the  current 
and  the  magnetic  flux,  which  latter  again  is  a  function  of  the 
current.  Thus,  considering  a  prime  mover  with  constant  torque 
under  all  speeds  and  no  speed  regulation,  when  the  current 
increases  through  some  decrease  of  the.  load  in  the  receiving 
stations,  the  prime  mover  must  slow  down.  This  will  result 
in  a  lower  e.  m.  f.  of  the  generator  and  consequently  in  a  lower 
\alue  of  the  current,  which  will  again  reach  its  normal  value. 
When  tlic  current  decreases  the  prime  mover  will  speed  up,  and 
so  restore  its  original  value.  Consequently,  there  exists  a  ten- 
dency toward  self -regulation  which,  of  course,  must  be  assisted 
by  a  regulating  ilevice,  operated  by  the  current  itself,  that  will 
change  the  speed  of  all  prime  movers  simultaneously  so  as  to 
give  such  an  e.  m.  f.  as  will  produce  again  the  required  con- 
stant amperage. 

Instead  of  changing  the  speed,  one  can  also  change  the  (lux, 
the  e.  m.  f.  being  proportional  to  the  product  of  the  two.  The 
flux  may  be  changed  by  weakening  the  field  current  through  a 
shunt  device,  or,  as  was  done  in  the  first  Thury  installation  in 
Genoa,  by  providing  a  separate  common  exciter,  the  speed  of 
which  is  controlled  by  the  regulating  device.  This  last  solution 
is  the  simplest  of  all,  but  would  be  too  difficult  for  real  high- 
tension  work,  because  the  exciter  circuit  must  be  connected  to 
all  of  the  generators  with  their  very  different   voltages   from 

'Sec  I:l,-elroleclinisclie  Zeilschrifl,  190.;.  p.ngc  looi  (a  very  complete 
description):  niso  tlic  saiiic  jourii.il.  1906,  page  1091.  Klectricil 
Would,  1906,  Vol.  .18.  page  755.  .Arnold.  "Die  Gleichslrommaschine," 
Vol.  II,  page  6j8.  y.citschrift  ties  J 'rrriHr.*  Deutschcr  Ingcnieurr.  1903, 
page  73. 


ground,  which  would  result  in  e.\cccdingly  expensive  insulation 
of  the  fuld  coils  from  the  frame. 

1  he  e.  m.  f.  could  not  very  well  be  reduced  by  means  of  field 
weakening  below  66  per  cent  of  the  maximum  value,  on  ac- 
count of  sparking  difficulties,  so  thai  further  reduction  must 
lie  accomplished  by  moving  the  brushes  along  the  collector,  or 
by  cutting  part  of   the  generators  out  of  the  circuit. 

With  hydraulic  turbines  there  is  no  need  for  these  things 
because  the  solution  involving  speed  regulation  has  been  worked 
out  in  a  satisfactory  way  for  this  class  of  prime  movers.  .\t 
lower  speed  the  efficiency  decreases  considerably,  but  this  is 
not  disadvantageous  for  hydraulic  plants  without  a  storage 
reservoir. 

There  is  only  one  regulator  for  all  the  turbines,  or  two  in 
case  the  central  point  is  grounded,  as  the  loads  on  the  two 
halves  may  then  differ  from  each  other.  The  Thury  regulator 
i.;  a  complicated  piece  of  machinery,' but  so  are  all  waterwheel 
govrrnors/and  the  fact  that  only  one  (or  two)  must  be  used, 
results  in  a  great  saving  as  compared  with  a  plant  of  many 
units,  where  each  turbine  has  its  own  expensive  governor.  .\5 
the  Thury  system,  moreover,  requires  very  few  apparatus,  all 
of  which  are  of  surprising  simplicity,  aiid  thus  does  away  with 
bus-bar  galleries,  endless  rows'  of  oil  switches,  numerous 
switchboard-  panels  with  complicated  apparatus  and  wiring,  and 
also  with  transformers  and  accessories,  the  saving  should  more 
than  balance  the  greater  cost  of  direct-current  generators,  with 
their  relatively  expensive  insulation  and  greater  sub-division. 
;ind  with  several  generators  for  one  turbine,  as  compared  with 
three-phase  generation.  Aloreover.  there  is  a  saving  in  the 
size  of  the  station  building,  which  is,  of  course,  much  smaller 
in  the  absence  of  the  things  above  mentioned. 

In  the  matter  of  governor  economy,  it  must  be  understood 
that  only  the  governor  proper  is  meant,  as  every  turbine  re- 
quires preferably,  though  not  necessarily,  its  own  ser\'omotor; 
it  is  necessary  to  mention  this  because  one  sees  frequent- 
ly, especially  in  American  manufacture,  •water-wheel  gov- 
ernor and  servomotor  incorporated  in  a  whole.  It 
might  also  be  added  that  in  transmission  plants  with  the  cen- 
tral point  grounded,  one  single  governor  might  suffice,  provided 
only  one  such  point  is  grounded,  for  instance,  in  the  generating 
station.  The  other  neutral  point  must  remaui  without  physical 
connection  to  earth  and  will  be  more  or  less  shifting,  accord- 
ing to  distribution  of  load.  Furthermore,  it  is  not  essential, 
though  desirable,  that  all  generators  should  have  exactly  the 
same  voltage,  no  more  than  that  generators  in  parallel  should 
all  have  the  same  amperage.  In  either  case  this  means  only 
that  the  load  is  not  equally  distributed  among  the  different  ma- 
chines, and  it  is  this  very  fact  that  allows  in  either  system  the 
connection  and  disconnection  of  generators  to  and  from,  the 
system.  But  if  such  an  individual  regulation  is  resorted  to,  the 
switchboard  attendant  will  have  to  see  that  each  unit  gets  its 
proper  share  of  the  load,  just  as  in  any  parallel  system. 

In  case  there  is  more  than  one  generating  station  in  the 
circuit,  corresponding  to  the  case  of  several  alternating-current 
systems  getting  their  power  from  widely  distributed  power  houses, 
each  power  station  must  necessarily  have  its  own  regulator,  which 
may  be  common  for  all  the  turbines  in  that  station.  .\  reserve 
steam  plant  may  be  built  somewhere  on  the  line,  and  it  is  even 
possible  to  use  the  generators  as  motors  if  desired.  In  this 
case  both  generator  and  motor  regulating  devices  must  be  in- 
stalled and  the  regulation  must  be  done  by  changing  the  flux 
and  not  by  changing  the  speetl. 

Taking  things  as  a  whole,  the  Thury  regulation  in  the  power 
house  t'ompares  very  favorably  with  tlic  ordinary  alternating  sys- 
tem in  the  case  of  water  power  without  a  storage  reservoir.  When 
water  power  with  a  storage  reservoir  is  used,  conditions  are  less 
favorable  on  account  of  lower  efficiency  with  lower  speed. 
With  steam,  probably  the  same  objection  will  hold,  and  another 
design  for  regulation  would  have  to  be  made,  unless  the  un- 
desirable method  of  regulating  the  e.  m.  f.  by  changing  the 
flux  were  chosen.  Moreover,  vertical  turbines  could  probably 
not  be  used,  because  one  prime  mover  must  be  coupled  with 
several  generators   (unless   future  designs  will  allow  a  greater 
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e.   m.   1.   per  generator)    and   the   choice  i5   narrowed   down   to 
tur'nines  of  the  liorizontal  type. 

Sl'B-STATlO.VS. 

For  the  motors  in  the  receiving  5tation>,  constant  speed  is  in 
most  cases  required.  There  is  no  tendency  toward  self- 
regulation  in  the  motor  itself.  The  torque  of  a  series  motor 
is  proportional  to  the  current  and  the  field  flux,  and  hence 
with  a  constant  current  is  constant  save  for  variations  in  the 
efliciency  with  different  speeds.  Consequently,  when  the  motor 
load  is  decreased,  the  motor  tends  to  run  away,  and  when  the 
lead  is  increased,  it  tends  to  come  to  a  statidstill. 

Of  course,  if  the  load  is  a  generator  supplying  a  secondary 
system  w-ith  energy,  an  increase  of  speed  would  jnean  an  in- 
crease of  both  the  secondary  e.  m.  f.  and  current,  and  con- 
sequently an  increase  of  the  motor  load,  which  would  speedily 
create  a  new  condition  of  equiliLirium.  .\  decrease  of  speed 
will  decrease  the  ^notor  load  in  a  similar  way.  At  any  rate,  it 
may  be  expected  in  this  case  that  the  secondary  voltage  will 
lluctuale  heavily.  The  regulating  device  for  motors  is  also 
motor-driven,  but  its  relay  is  operated  by  an  ordinary  centrif- 
ugal governor,  receiving  its  speed  from  the  motor-shaft.  The 
only  possible  method  of  regulation  is  to  change  the  field  flux, 
which  is  mostly  done  by  shunting  the  field  current  until  the 
counter  e.  m.  f.  is  reduced  to  66  per  cent  of  its  full  yalue,  and 
after  that  by  changing  the  brush  position.  It  will  be  seen  that 
the  motor  cannot  be  overloaded,  even  for  a  short  time,  which , 
is  a  serious  disadvantage,  especially  for  electric  railway  work. 

The  necessity  of  motor  regulation  rs  a  great  drawback  to  the 
Thury  system.  The  writer  of  this  article  had  occasion,  a  .few 
years  ago.  to  visit  frequently  one  of  the  older  and  smaller 
rhury  plants  (in  Batoum.  Russia)*  and  was  surprised  to  find 
I  he  plant  running  reasonably  well  with  all  the  regulating  ap- 
paratus in  both  generating  and  .receiving  station  disconnected, 
the  operators  not  knowing  how  to  repair  them.  As  far  as  the 
generating  system  is  concerned,  this  is  not  surprising  after  the 
theoretical  considerations  given  above,  but  tlie  motors  in  the 
receiving  station,  driving  direct-current  generators,  which  sup- 
plied current  for  a  2  x  110-volt  lighting  system  without  a  bat- 
tery in  parallel,  operated  with  some  hand  regulation  by  the  at- 
tendant. The  secondary  voltage  was  not  very  constant,  but 
still  it  was  tolerable  and  by  no  means  worse  than  what  one 
sees  in  many  small  towns.  With  better  operators,  the  result 
might  have  been  even  better. 

In  most  of  the  large  Thury  systems,  the  secondary 
systems  are  three-phase  for  motor  and  limp  service,  and  the 
regulator  seems  indispensable.  When  the  motor  is  used  to 
drive  a  generator  employed  for  battery  charging,  the  regulator 
is  unnecessary.  Probably  for  any  direct-current  system  with  a 
battery  in  parallel,  the  regulator  could  also  be  dispensed  with. 
When  the  direct-current  system  is  used  solely  for  railway 
purposes,  where  the  voltage  need  not  be  so  very  constant,  it 
might  be  practicable,  in  case  of  an  emergency,  to  operate  with- 
•  iitt  the  regul.-iling  device,  even  when  there  is  no  battery,  but  the 
heavy  and  sudden  fluctuations  of  load  winch  may  be  expected 
in  this  case  would  make  the  outcome  doubtful. 

I.r.NK   ECdXOMV. 

It    is    intended   in    what    follows    to   compare    three    systeins. 
I'.'imely :      i.  Direct-current    series'  system    with    neutral    point 
.  roundc<l.     2.  Direct-current  series  system  with  grounil  return. 
;    Threc-iihase  system. 
The  following  symbols  will  be  used  : 
fl'  =  transmitted  power  in  walls 
«'  =  loss  in  watts 

-I' 
/>  =: =:  relative    U>ss    of    transmission 

w 

1  =  current  per  wire  in  aniporcs 
/;  =  c.  m.   f.   from  grfiuix!  in  wire  in  volts 

r  =  resistance  in  ohms  per  foot   fonc  way) 
I)  =  length  of  the  transmission  line  (one  way)   in   feet 
r,  refers  to  the  fii^t  5ystcm  ;  r,  to  the  second,  etc. 


The  loss 

i  in  watts  of  a 

transmission  line  of  the 

simply  > 

X'  =  2/r  n  D 

Hence, 

n  -             ;  h  = 
2i:-D              2£i 

2/.£r 

DW 


first  type  is 


(I) 


For  direct-current  transmission  with  ground  return,  the  sum 
of   the   loss   in   wire   and   ground   return   is    taken    as    (  i  -f  a ) 
W 

I'Dr^.     In  this  case  !■•  = and 

£= 
/•£== 

'•=  = (2) 

(l-|-a)£»fr 

where  a  is  a  verj-  small  fraction.  For  instance,  e.Kperitnents 
with  ground  return  on  the  St.  Maurice-Lausanne  plant  showed 
the  resistance  through  ground  to  be  two  ohms.  This  was  prob- 
ably only  the  constant  resistance  of  the  ground  plates,  and 
the  resistance  in  their  immediate  vicinity :  by  making  better 
connections  to  earth  the  resistance  was  reduced  to  0.5  ohm. 
In  such  installations  as  Moutiers-Lyons,  where  the  resistance 
of  the  line  is  50  ohms  (one  way)  a  would  be  respectively 
.04  or  .01. 

These  experiments  have  also  siiown  that,  as  far  as  could  be 
ascertained,  perfect  service  is  possible  in  this  way  and  that  it 
does  not  injure  the  interests  of  third  parties. 

For  the   three-phase  system   we   have 
ir  =  2h'rsD 

If  If 

r,  = ;     I,  — 


3/>£3"  cos  6 


3£3<a.f » 


(3) 


where  £3  is  the  potential  from  the  wire  to  the  ground. 

.The  basis  for  comparison  of  the  three  systems  is  an  equal 

maximum  e.  m.  f.  from  the  wire  to  the  ground, 

£,  =  £,  =  £:,  V2 

For  one  wire  the  copper  volume  is  inversely  proportional  to 
the  resistance  per  fo6t  for  the  same  length  of  transmission  D. 
Bearing  in  mind  that  the  first  system  has  two  wires,  and  the 
second  only  one,  we  have,  calling  the  total  copper  volumes  I'l 
and  I':,  the  follouHng  ratio  for  transmission  of  the  same  power 
over  the  same  distance  with  equal  loss. 

I  'i         31  •  I 

—  = or   nearly  =   i.   which   migln   be  expected 

V,        ,;        l+a 
because  the  first  system  is  practically  a  duplication  of  the  sec- 
ond, there  being  no  flow  of  current  through  the  ground.    With 
three-phase,    there   arc   three   wires   against   two  with   the   first 
system,  and 

I  '1       2        rj        Ei'cos^  O        cos^  9 

I'l       3        '">  EEi  2 

Hence,   in   case   the   three-phase   transmission   has   a   power- 
factor  of  0.8,  cither  one  of  the  direct-current  systems  consid- 
.64 

cred  would  require  only  =  32  of  the  line  copper  necessary 

2 

for  the  three-phase  system.  Strictly  speaking,  it  would  -be  still 
a  trifle  less,  because  none  of  the  extra  losses  peculiar  to  alter- 
nating current  (skin  cfTecl,  dielectric  hysteresis,  etc.)  will  occur. 
The  number  of  insulators  required,  compared  with  three- 
phase,  is  one-third  for  direct  current  with  ground  return,  and 
two-thirds  for  direct  current  without  ground  return.  This 
makes  also  Ihc  pole  construction  simpler,  especially  when,  as  in 
accordance  with  very  recent  practice,  suspended  insulators  for 
very  high  voltages  arc  used,  since  it  is  simpler  to  make  a  cheap 
pole  conslruclion  for  two  wires  than  it  is  for  three.    Both  these 
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factors  mean  a  great  additional  superiority  in  line  economy  of 
the  Thury  system.  As  there  is  less  liability  of  excessive  volt-  . 
ages  caused  by  surges  in  a  direct-current  system,  the  factor  of 
safety  can  properly  be  taken  less  than  that  which  is  customary 
for  alternating-current  lines,  which  would  mean  cheaper  insu- 
lators ;  the  usual  factor  of  safety  of  insulators  for  high-tension 
lines  being  often  criticized  as  being  somewhat  low,  it  is  perhaps 
better  not  to  do  so,  but  that  would  mean  again  greater  safety 
against  insulator  trouble,  when  direct  current  is  used.  The 
line  loss  of  the  Thury  system  is  the  same  in  watts  for  all  loads, 
and,  consequently,  the  loss  in  per  cent  is  inversely  proportional 
to  the  load.  With  an  ordinary  alternating-current  parallel  sys- 
tem, the  line  efficiency  is,  on  the  contrary,  better  instead  of 
worse   when   the   loss   is   less   than    full    load,    the    line    loss 

r-R 

being  proportional  to  or  to  /;  in  other  words,    to  the 

EI  cos  e 
load  EI,  supposing  £  and  9  to  be  constant.     This  is  a  great 
argument  against  the  Thury  system  when  steam  or  water  power 
with  storage  is  used ;  for  water  power  without  storage  it  does 
not  make  any  difference. 

The  foregoing  considerations,  which  tend  to  show  the  su- 
periority of  the  Thury  system,  apply  only  to  such  cases  where 
all  the  power  is  transmitted  in  bulk  to  the  extreme  end  of  the 
line.  When  it  is  intended  to  distribute  the  energy  over  many 
sub-stations,  it  will  be  seen  that  the  advantages  disappear  to  a 
certain  extent.  In  a  scries  system  it  does  not  make  any  differ- 
ence whether  the  power  has  to  be  transmitted  to  the  extreme 
end  or  part  of  it  to  intermediate  points,  the  loss  in  watts  remains 
always  the  same  I'R,  because  all  of  the  current  has  to  go 
through  the  entire  line.  In  order  to  be  able  to  make  a  compari- 
son with  the  parallel  system,  we  assume  a  line  which  dis- 
tributes its  power  equally  along  its  length,  i.  c,  the  sub-stations 
are  supposed  to  be  equidistant  and  of  equal  size.  The  volume 
of  copper  necessary  to  transmit  the  power  W  over  a  distance  D 
with  a  loss  of  P  per  cent  is 

DU- 
PE' 
where  K  is  vl  constant  depending  upon  system  and  power-factor. 
The   corresponding   volume   of   copper,   when   the   power    is 
equally  distributed  along  the  line,  is  found  as  follows :     In  Fig. 


FIG.    I. — mACR.\M    FOR    FIXDl.NG    LINE   LOSS    WITH    UNIFORM    PISTRI- 
BVTIOX. 

I   a  quantity  of  power.rfK',  is  to  be  delivered  at  dx  at  a  dis- 
tance of  .r  from  the  generating  station.     Having  equal  distribu- 
dx 

!i.in,   (/((■  = II'.     If   the   loss   in   tlie  line  must  average  P 

D 
per     cent,     we    must     allow     at     the    end     of     the     line     2P 
ptT    cent.     As    the    loss    in    the    beginning    of    the  line    will 
W  zero,   the  average  loss  will   be.   for   equal   distribution  and 
constant  density  of  current  along  the  line,  equal  to  P  per  cent. 

2Px 

ami  dW  will  be  transmitted  with  a  loss  of per  cent. 

D 
I  he  amount  of  copper  necessary  to  transmit  dW  is: 
dx 
K  —  Ux 

D                Kll'dx 
dV = 


■  PP 


2PE' 


rn         KHD 

/     '^'-  = 

J    o  2PE' 


loss  P  in  the  second  case  equal  to  the  loss  P  in  the  tirst  case 

Hence,  for  approximately  equal  or  uniform  distribution  of 
power  along  a  line,  only  about  half  the  copper  is  necessary 
that  would  be  required  for  transmission  of  the  total  power  to 
the  end  of  the  line. 

For  transmission   in  bulk  the  ratio  of  line  copper  required 
respectively  by  the  three-phase  and  the  Thury  system  was  found 


to  be- 


fore 


-  in  favor  of  the  Thury  system ;  for  equal  distribu- 


tion it  is  only  . 

core 
The  following  table  gives  values  for  different  power-factors. 
The  ratios  in  the  cases  considered  will  be  seen  to  vary  from  1 
!o  4.C8  in  favor  of  the  Thury  system. 

Cos  e  '         -95         -9  .85         -8  .-5         -7 

Ratio  for  transmission 
•  n    bulk 2         2.22         2.47         2.77         3.12         3.55         4.08 

Ratio  for  equal  dis- 
tribution        I  I. II  1.23         1.38         1.56         1.77         X04 

With  equal  distribution  and  a  high  power-factor  the  advan- 
tages of  the  Thury  system  in  respect  of  copper  economy  are 
very  slight.  If  the  greatest  part  of  the  power  is  taken  on  the 
first  part  of  the  line,  three-phase  is  decidedly  superior.  The 
direct-current  series  system,  on  the  other  hand,  will  give  good 
results  when  most  of  the  energy  is  delivered  at  the  farther  end. 
In  the  European  Thury  installations,  almost  invariably  nearly 
all  the  power  is  delivered  to  the  extreme  end,  but  small  blocks 
of  power  are  taken  off  en  route.  The  popular  objection  to  the 
Thurj'  system  that  it  is  only  practicable  for  transmission  be 
tween  a  generating  station  and  one  receiving  station  is  unwar- 
ranted. But  it  is  only  desirable  to  use  this  system  when  the  sub- 
stations are  more  or  less  concentrated  near  the  end  of  the  line. 

.\  few  illustrations  out  of  the  many  possibilities  may  be  given 
below.  In  Figs.  2,  3  and  4,  A  is  supposed  to  be  the  generating 
station  and  the  black  dots  the  sub-stations.     In  Figs.  2  and  3 


FIGS.    2,    3    A.VD    4. — ^ASSUMED    DISTRIBITIXC    SCHEMES. 

it  is  supposed  that  the  sub-stations  occur  only  beyond  B,  and 
are  of  such  size  and  location  that  conditions  approximate  more 
or  less  equal  distribution  on  that  part  of  the  line  where  they 
occur. 

Calling  the  ratio 

cofper    folume    for    alternating    current,    three-fhase 

=  R 

copper  I  olumc  for  direct-current  series 
we  ha\-e  in  Fig.  2 

Rab  =  2.77  for  a  power-factor  of  .Sp  (see  Table) 
Rbc=^  1.3S  for  a  power-factor  of  .85. 

300  X  2.77  +  100  X  1-38 

For   the    entire   line    R  = ^2.42    for 

300—  100 
equal  total  loss  in  the  line. 
In  Fig.  3  we  have  again 

^06^2.77  for  a  power-factor  of  .85. 
On  the  stretches  BC  and  BD,  three-phase  would  require  as 
much  copper  as  when  all  the  sub-stations  occurred  on  BC,  be- 
cause there  are  simply  two  parallel  lines  of  equal  power  rating 
and  distance. 

When  using  the  Thury  system,  it  is  clear  that  when  a  physical 
connection  is  made  between  C  and  D,  twice  as  much  copper 
will  be  required  as  compared  with  the  case  when  all  these  sub- 
stations occur  on  the  stretch  BC.  Applying  the  ratio  1.38  we 
must  allow  100  miles  for  the  Thury  system  and  50  miles  for 
the  three-phase  system,  to  get  the  comparison  correct.  Thi« 
gives  the  following  ratio  for  the  entire  line : 
300X2.77  +  50X  I  38 
R  = =  2.25 


Comparing   I'  and   I',  we  find  that   if   we  make  the   .Tverago 
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However,  it  is  entirely  unnecessary  to  have  a  line  between  C 
and  D  in  the  special  case  assumed,  because  the  power  was  sup- 
posed to  be  evenly  divided  over  the  two  branches  B  C  and  B  D, 
so  that  C  and  D  may  be  grounded.  The  current  will  flow 
through  ground  between  C  and  D,  as  indicated  by  a  dotted  line, 
with  negligible  resistance.  In  that  case  50  miles  must  be  al- 
lowed for  both  systems,  which  gives  R'  =  2.57. 

In  Fig.  4  the  transmission  line  is  a  ring.  It  is  supposed  again 
that  the  sub-stations  are  such  that  equal  distribution  is  ap- 
pro.ximated.  By  following  the  same  right  of  way  we  could 
build  two  three-phase  lines  from  A  to  B  along  two  different 
routes  (a  link  between  two  of  the  sub-stations  may  be  left  out 
in  either  system),  and  the  ratio  R  for  the  entire  line  would 
be  1.38  for  a  power-factor  of  .85. 

But  in  general,  it  will  be  feasible  to  build  a  three-phase  line 
in  an  entirely  different  way,  by  using  a  main  line  with  branches, 
as  indicated  by  dotted  lines,  which  may  give  a  much  better 
economy,  so  that  R  might  be  even  less  than  i.  1.  c,  in  favor  of 
three-phase. 

A  diagram,  giving  the  potential  between  the  two  wires  and 
ground,  is  show-n  in  Fig.  5  for  a  direct-current  series  distribu- 


FIG.     5. — POTF.XTI.M.     DIFFERENCE    EETWEE.X     TWO     WIRES. 

tion  with  neutral  points  grounded.  The  line  AI  represents  the 
transmission  line ;  C,  E,  G  and  /  are  sub-stations  on  the  positive 
wire;  B,  D,  F  and  H  are  sub-stations  on  the  negative  \vire. 
Between  H  and  /  one  wire  is  grounded.  The  ordinates  on  either 
side  of  the  ground  potential  line  give  the  positive  and  negative 
voltages  of  the  respective  wires.  It  will  be  seen  at  a  glance  that 
only  a  limited  stretch  has  full  voltage  between  wire  and  ground. 
\ear  the  end  of  the  line  the  voltage  is  quite  low,  and  between 
//  and  /  there  is  no  voltage  at  all  on  one  of  the  two  wires. 
The  diagram  is  supposed  to  be  drawn  for  full  load  on  all 
stations;  if  the  load  of  any  or  all  decreases,  this  can  only  re- 
sult in  a  still  lower  voltage,  as  indicated  by  a  dotted  line.  Con- 
sequently, high-voltage  insulators  are  only  necessary  on  part 
of  the  line,  and  various  cheaper  kinds,  designed  for  lower  volt- 
age, can  be  used  on  each  succeeding  section.  This  illustrates 
in  an  indirect  way  that  for  wide  distribution  the  full  benefits 
of  the  Thury  system  cannot  be  realized.  The  line  is  only  a 
high-tension  line  at  the  start,  but  degenerates  into  a  low-tension 
line  towards  the  end. 

Under  such  circumstances,  the  advantages  of  direct  current 
are  more  or  less  neutralized  by  the  use  of  the  series  system.  .\ 
direct-current  parallel  system  would  take  in  all  advantages,  but 
as  each  sub-station  would  necessarily  require  a  sub-division  of 
the  voltage  over  many  motors,  it  would  be  hardly  practicable, 
save  in  the  case  where  there  are  only  one  or  two  large  receiv- 
ing stations.  With  one  receiving  station  only,  it  is,  of  course, 
identical  with  the  series  system. 

It  might  also  be  possible  to  regulate  the  scries  system  on 
constant  voltage  instead  of  constant  current.  This  would 
bring  the  system  on  a  par  with  the  ordinary  method  as  regards 
line  efficiency  for  lower  loads  than  normal.  It  is,  however, 
immaterial  for  water  power  without  storage,  and  the  system 
would  lose  much  of  its  simplicity.  Moreover,  none  of  these 
alternate  schemes  has  been  worked  out,  and  if  this  would  be 
done,  many  difficulties  in  solving  the  regulation  and  other  prob- 
lems would  have  to  be  overcome.  As  this  has  already  been 
achieved  for  the  Thury  system,  it  has  at  least  for  the  pres- 
ent, commercially  speaking,  the  direct-current   field    for  itself. 

CONTIMJITY    OF    SF.RVICF,. 

[.ifilttning  Troubles. 

Quoting  from  an  article  on  the  Thury  system  in  the  Elec- 
trical World  of  Aug.  27,  1907,  page  352:  "A  principal  source 
of  trouble  with  the  direct-current  transmission  system  is  from 


lightning  on  the  overhead  lines.  This  is,  however,  a  source  of 
trouble  with  almost  all  transmission  lines  in  Switzerland,  and 
there  seems  to  be  no  reason  for  supposing  that  the  trouble  is 
increased  ifi  the  case  of  a  direct-current  system." 

However,  it  would  seem  that  a  static  discharge  may  be  much 
more  destructive  when  it  finds  its  path  through  a  motor  of  the 
Thury  system,  than  when  it  lands  in  an  oil-filled  high-tension 
transformer.  In  a  grounded  station,  the  discharge  finds  its  way 
to  earth  through  a  series  of  generators  or  motors,  where  it  is 
liable  to  work  much  havoc,  but  in  the  alternating-current 
station  it  would  have  to  work  its  way  through  a  strong  insula- 
tion, while  the  oil  will  smother  any  arc  which  might  occur  if  it 
succeeded.  Consequently,  it  would  seem  that  much  more  care 
should  be  given  to  protection  of  Thury  stations  <han  is 
customary  for  alternating-current  stations.  Choke  coils 
can  be  introduced  in  a  direct-current  system  without  any  other 
loss  than  that  caused  by  ohmic  resistance.  The  main  source  of 
trouble,  the  line  itself,  offers  the  same  opportunity  to  lightning, 
no  matter  whether  direct  current  or  alternating  current  is  used. 
Other  Protective  Apparatus. 

Where  the  alternating  current  has  its  overload  relays,  re- 
verse-power relays,  etc.,  the  Thury  system  has  its  overvoltage 
short-circuiting  switch,  excess  speed  short-circuiting  switch,  and 
inverse  rotation  short-circuiting  switch.  The  latter  should  be 
more  reliable  than  the  reverse-power  relay,  because  it  is  actu- 
ated by  direct  current  and  hence  there  is  no  possibility  of  be- 
coming inoperative  in  case  of  trouble,  because  there  is  no  angle 
of  lag  W'hich  can  suddenly  jump  to  nearly  90  deg.  Further- 
more, there  can  be  no  surges  on  account  of  resonance  and  other 
troublesome  alternating-current  phenomena. 

A  more  or  less  prevailing  opinion  that  the  Thury  system 
should  be  less  reliable,  because  all  of  the  current  has  to  go 
through  each  individual  sub-station  and  through  each  individual 
motor  in  those  sub-stations,  is  of  course  not  correct.  If  in  a 
parallel  system  a  sub-station  or  transformer  is  troubled  by  a 
short  circuit,  it  will  have  to  be  disconnected,  for  instance,  by  an 
automatic  circuit-breaker,  or  otherwise  the  whole  transmission 
system  will  suffer.  In  the  same  way,  when  the  current  is  in- 
terrupted in  a  Thury  sub-station  or  one  of  its  motors,  the 
automatic  short-circuit  device  must  operate  to  let  the  current 
pass  by.  Supposing  the  automatic  circuit-breaker  and  the 
automatic  short-circuiter  to  be  of  equal  reliability,  it  can  hardly 
make  any  difference  whether  all  of  the  voltage  or  all  of  the  cur- 
rent is  admitted  in  each  sub-station,  as  is  respectively  the  case 
in  the  two  systems. 
Breakdoii'n  of  n  Line. 

In  respect  to  line  breakdown,  the  three-phase  system  with 
grounded  neutral  has  very  little  that  is  commendable.  If  one 
of  its  three  wires  breaks  or  gets. grounded,  the  entire  service  is 
interrupted  until  repairs  can  have  been  made.  To  be  sure, 
operation  with  two  wires  and  ground  is  theoretically  pos- 
sible, but  this  is  seldom  attempted  and  it  is  of  slight 
practical  value.  As  a  rule,  where  continuity  of  ser- 
vice is  an  important  factor,  a  duplicate  line  is  pro- 
vided. Mr.  E.  J.  Young*  proposes  for  that  reason  a  single- 
phase  transmission  with  grounded  neutral,  which  for  the  same 
voltage  between  groimd  and  wire  obviously  has  the  same  line 
economy  as  the  three-phase  system,  and  by  means  of  a  system 
of  double-pole,  double-throw  switches  for  every  transformer, 
continuity  of  service  is  assured  when  one  of  the  line  wires 
breaks  down.  If  the  two  wires  were  carried  on  separate  poles 
or  structures,  continuity  of  service  would  be  almost  certain,  as 
it  would  take  two  coincident  accidents  to  cause  an  interruption. 

Such  favorable  conditions  cannot  be  realized  with  the  Thury 
system.  If  only  one  wire  and  ground  are  used,  a  breakdown 
will  give  a  complete  interruption,  at  least  in  that  part  of  the 
line  which  is  beyond  the  break.  If  there  are  any  sub-stations 
between  the  power  house  and  the  point  of  trouble,  the  line 
should  be  grounded  at  the  last  sub-station  on  the  generating 
station  side  of  the  break,  in  a  grounding  cabin,  which  should 
be  installed  in  every  sub-station.  Pending  repairs,  that  first 
part  of  the  system  could  continue  to  give  service.     Where  con- 
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tiiiuity  of  service  is  of  great  importance,  a  duplicate  line  must 
be  installed  over  the  entire  stretch,  entailing  lOO  per  cent  extra 
line  investment.  When  two  wires  and  a  grounded  neutral  point 
are  used,  conditions  are  better,  as  only  one  extra  Rne,  or  50 
per  cent  extra  line  investment,  would  be  required  to  insure  con- 
tinuity of  service. 

In  the  Lyons-Moutiers  installation  as  yet  no  grounded  central 
point  is  used,  the  present  plant  being  considered  one-half  of  the 
future  plant,  or  at  least  has  been  laid  oivt  with  that  possible 
iiid  in  view.     At   present  when   one  of   the  two  wires  breaks 
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down,  the  return  can  be  made  through  ground,  so  that  no 
ixtra  provisions  are  necessary  to  insure  continuity  of  service. 
But  at  the  same  time,  it  is  practically  equivalent  to  a  30,000- 
volt  installation  and  has  6o.OOO-volt  insulation. 

In  the  Paris  transmission  scheme,  which  involves  the 
grounded  central  pojnl,  it  is  considered  sufficient  that  one-half 
of  the  power  supply  can  be  continued  if  one  wire  breaks  down. 
The  two  wires  will  be  carried  on  separate  pole  lines,  to  ex- 
clude the  possibility  that  the  two  wires  might  be  disabled  at 
the  same  time. 

In  case  no  transmission  in  bulk,  but  transmission  over  a  wide 
area  is  involved,  Fig.  6  represents  the  conditions  arising  after  a 
breakdown,  which  is  supposed  to  occur  between  sub-stations 
4  and  5  on  the  negative  wire.  It  will  be  seen  that  in  this  case 
only  sub-station  4  is  shut  off  until  repairs  arc  made.  It  will  be 
necessary  to  close  the  switch  in  the  grounding  cabin,  shown  in 
sub-station  5.  If  the  line  were  capable  of  withstanding  a 
higher  voltage,  the  two  permanent  grounds  could  be  discon 
necled.  a  second  grounding  switch  in  sub-station  4  (not  shown) 
closed  and  the  whole  system  could,  pending  repairs,  be  operated 
again,  though  with  excessive  voltage  on  the  positive  wire. 

If  the  break  occurs  between  the  power  house  and  either  i 
or  6,  the  line  would  be  subjected  to  100  per  cent  extra  voltage. 
Hence  the  first  suggestion  is  of  very  limited  applicability,  in 
general  only  when  the  break  occurs  very  near  the  end  of  the 
line. 

.\  second  suggestion  may  prove  to  be  of  more  general  inter- 
est, though  entailing  some  additional  copper  and  switching  ap- 
paratus. It  is  indicated  in  Fig.  7.  There  are  in  this  particu- 
lar case  eight  sul)-s;ations,  and  it  is  supposed  that  the  first  four 
take  together  as  mi;ch  power  as  the  last  four.  Each  sub-station, 
and  if  desired  each  of  its  individual  motors,  can  be  switched 
either  on  the  positive  or  on  the  negative  wire.  The  details  of 
this  arrangement  will  be  shown  later  on.  Double-throw 
switches,  ./.  fl,  C  and  D.  permit  either  the  positive  or  the  nega- 
tive current  to  be  conducted  to  a  point  just  beyond  sub-station 
4  through  the  reserve  wire,  instead  of  through  its  regular  wire. 

Suppose  a  breakdown  occurs  at  the  point  E,  on  the  positive 
wire  between  6  and  7.    The  ground  in  sub-station  8  must  now 


be  disconnected  and  the  positive  section  6-7  grounded  in  both 
sub-stations  7  and  6  (the  ground  switches  are  not  shown). 
Consequently,  E  is  the  new  grounded  neutral  point,  and  sub- 
stations 7  and  8  must  be  connected  to  the  negative  wire, 
while  in  sub-stations  I,  2,  3,  4,  5  and  6  connections  must  be  made 
in  such  a  way  that  four  of  them  run  on  the  positive  side  and 
the  remaining  two  on  the  negative  side.  It  will  be  seen  that 
when  the  breakdown  occurs  beyond  sub-station  4  (or,  in  the 
case  of  approximately  equal  distribution,  on  the  last  half  of 
the  line)  no  reserve  wire  is  required.  If,  however,  a  break  oc- 
curs between  the  power  house  and  sub-station  4,  the  loads  can- 
not be  divided  evenly  on  the  two  polarities  and  the  reserve  wire 
becomes  necessary.  If  the  break  takes  place',  for  instance,  at  F. 
between  i  and  2,  on  the  negative  side,  the  negative  current  must 
be  made  to  flow  through  the  reserve  wire  between  the  power  house 
and  D,  while  sub-stations  I,  2,  3  and  4  must  be  switched  on  the 
positive  side,  and  sub-stations  5,  6,  7  and  8  on  the  negative  side. 
The  ground  connection  at  8  could  remain  if  this  sub-statfon  is 
of  comparatively  small  size,  or  otherwise  the  connection  made 
on  its  positive  side.  In  this  particular  case,  each  of  the  sub- 
stations 5,  6  and  7  would  require  four  grounding  switches,  the 
sub-station  8  two  (not  including  the  one  that  is  shown),  while  ■ 
I,  2,  3  and  4  need  not  have  any  grounding  devices. 

For  equal  distribution  this  scheme  requires  25  per  cent  extra 
copper  and  insulators.  For  distribution  in  bulk,  as  shown 
previously,  50  per  cent  extra  is  necessary  in  order  to  give  com 
plete  protection  against  possible  shutdowns.  .\s  the  transmis- 
sion in  bulk  requires  half  as  much  copper  as  equal  distribution, 
it  is  interesting  to  note  that  the  extra  amount  of  copper  neces- 
sary in  both  cases  for  continuity  of  service  is,  therefore,  e.x- 
actly  the  same,  being  respectively  50  per  cent  for  one-half,  and 
25  per  cent  for  one. 

The  possibility  of  switching  each  sub-station  or  motor  on 
either  the  positive  or  negative  side  gives  the  additional  advan- 
tage of  always  being  able  to  balance  the  system  correctly.  On  . 
the  other  hand,  savings  in  insulators  (as  outlined  under  line 
economy)  cannot  be  made.  The  details  of  switching  at  each 
sub-station  are  shown  in  Fig.  8.  The  switches  G  arc  ground- 
ing switches,  only  necessary  in  sub-stations  beyond  the  junction 
with  the  reserve  wire,  as  previously  explained,  and  the  switches 
.1  are  over-voltage,  short-circuiting  switches. 

Two  double-pole,  double  throw  switches  arc  necessary  for 
every  motor  or  group  of  motors.  These  two  switches  must 
be  either  mechanically  (as  shown)  or  electrically  interconnected. 
so  as  to  operate  simultaneously,     .\ccording  to  what  may  be 
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desired  in  each  individual  case,  such  a  pair  of  switches  may 
operate  the  entire  sub-station,  or  again,  the  sub-station  may  be 
divided  into  several  groups — if  need  be  as  many  as  there  arc 
motors.     Fig.  8  shows  a  division  in  two  groups. 

When  a  ground  occurs  somewhere  on  the  line,  voltmeters 
in  two  of  the  sub-stations  will  show  by  their  zero-indication 
which  section  is  affected.  Someone  on  the  system,  for  instance 
I  the  power-house  operator,  must  perform  the  duties  of  "load 
idespatclier,"  and  as  soon  as  he  is  informed  where  the  trouble 
is,  must  telephone  orders  to  the  different  sub-station  operators. 
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There  is  available  yet  another  method  which  is  analogous 
10  the  one  used  in  ordinary  three-phase  practice.  In  a  Thury 
system  with  ground  return,  it  is  possible  to  divide  the  system 
into  two  halves,  each  having  its  own  line  to  the  receiving  sta- 
tion. In  case  of  trouble  on  one  of  these  two  lines,  the  two 
halves  can  be  connected  in  multiple,  using  together  the  remain- 
ing line.  Similarly  with  a  Tlmry  system  using  two  wires  and 
a  grounded  neutral,  the  switching  equipment  can  be  made  so 
as  to  permit,  in  case  of  an  emergency,  a  connection  of  the 
generators  in  the  same  way  as  mentioned  above,  using  the  in- 
tact line  only  with  ground  return.  For  this  multiple  connection 
it  is  necessary  to  subdivide  each  turbine-driven  unit  into  two 
semi-units,  one  of  which  is  to  be  connected  in  one  half  and  the 
other  one  in  the  other  half  of  the  system.  This  feature  insures 
the  practicability  of  operating  in  parallel  two  groups  consisting 
of  series  generators  in  series.  In  the  receiving  station  similar 
arrangements  must  be  made ;  two  motors  for  one  dynamo.  It 
is  to  be  noted  that  each  of  the  two  lines  must  have  sufficient 
current-carrying  capacity  for  twice  its  normal  current  and  thait 
the  line  loss  will  be  doubled,  as  compared  with  operation  over 
two  wires.  It  will  be  seen  tliat  this  is  exactly  like  the  standard 
practice  for  three-phase  transmission,  where  t^vo  lines  are 
provided,  each  one  being  able  to  transmit  the  entire  power. 
I"or  distribution  to  several  siib-starions,  one  of  the  additional 
disadvantages  is  that  even  the  smallest  sub-station  must  have 
two  motors  instead  of  one.  in  order  to  make  series-parallel 
connection  possible. 


Lightning   Protection   in   Colorado. 

M  the  comention  of  the  Colorado  Mlcctric  Light,  Power  & 
Railway  Association,  at  Denver,  in  September.  Mr.  Leonard 
Wilson,  engineer  of  the  Denver  office  of  the  General  Electric 
Company,  gave  an  address  on  "Lightning  Protection  in  Colo- 
rado." dealing  especially  with  high-tension  transmission  lines. 
Mr.  Wilson  stated  that  protection  against  lightning  is  one  of 
the  chief  problems  to  be  met  in  connection  with  successful  high- 
tension  transmission  in  the  state  of  Colorado,  because  it  is 
lightning  that  puts  the  maximum  strain  upon  line  insulators 
The  Central  Colorado  Power  Company  is  planning  to  deliver 
power  at  90,000  volts.  Such  lines  will  be  successful  if  the  light- 
ning protection  is  able  to  keep  the  maximum  voltage  down  to 
within  90  per  cent  above  normal.  The  effect  of  interrupting  a 
short-circuit  is  to  cause  an  abnormal  rise  of  voltage  on  the 
line,  this  depending  on  the  natural  frequency  of  the  line,  which 
in  turn  depends  on  its  length.  The  natural  frequency  of  the 
tine  in  cycles  per  second  is  equal  to  47.000  divided  by  the 
length  of  the  line  in  miles.  Measurements  on  lines  in  Colo- 
rado show  that  frequencies  of  liglitning  discharges  measured 
varied  between  2000  and  10,000.  The  low-frequency  discharges 
were  measured  pliotographically  1)y  the  oscillograpli.  while  the 
high  frequencies  were  measured  l)y  tuned  coils  after  methods 
employed  in  wireless  telegraphy.  The  arresters  in  use  in  Colo- 
rado are  mostly  of  the  multi-gap  type.  The  coimections  of 
the  two  principal  types  were  >hown  diagramatically  on  the 
blackboard.  One  has  a  number  of  spark  gaps  in  scries  and 
with  non-inductive  resistance  in  series  with  the  gaps  between 
line  and  ground.  The  other  has  a  number  of  spark  gaps  in 
series  between  line  and  ground  with  non-inductive  resistances 
shunted  around  a  part  of  the  gaps  in  order  to  assist  the  initial 
discharge  in  jumping  gaps.  These  arresters  give  good  protec- 
tion for  line  oscillation,  but  discharges  of  high  frequency  and 
high  energy  will  jump  through  insulation  from  five  to  ten  times 
that  represented  by  the  arresters,  rather  than  go  through  the 
arresters. 

He  then  described  two  types  of  electrolytic  arresters  whiclt 
had  been  tried  in  Colorado  the  past  season.  The  liquid-elec- 
trode arrester  consists  of  two  terminals  supported  a  short  dis- 
l.nnce  above  the  surface  of  a  jar  of  electrolyte.  One  of  these 
j.irs  was  used  for  every  1500  volts  line  pressure.  The  discharge 
passed  fi'om  the  terminal  to  the  electrolyte  and  from  the  elec- 
trolyte to  the  other  terminal.  The  action  of  this  arrester  is 
dependent  on  the  air  gap  between  tile  terminal  and  the  surface 


of  the  liquid  and  on  the  mechanical  action  of  the  liquid,  which 
is  borne  away  from  the  terminal  by  the  discharge.  The  other 
type  of  arrester  tried  was  the  aluminum  cell,  making  use  of 
the  well-known  afition  of  aluminum  electrodes  in  opposing  the 
discharge  of  current  in  a  certain  direction.  These  aluminum 
arresters  were  made  for  300  volts  per  cell.  He  seemed  very 
confident  that  either  of  these  liquid  arresters  would  take  care 
of  any  discharge,  and  that  they  will  be  intriduced  for 
lightning  protection  in  Colorado.  In  the  east,  he  said,  little 
difficulty  was  experienced  with  lightning  protection  on  low- 
voltage  circuits,  but  in  Colorado  there  was  considerable.  He 
cited  a  lot  of  500-volt  arresters  which  on  test  would  not  dis- 
charge on  a  pressure  of  less  than  20,000  volts.  He  thought  the 
solution  of  the  difficulty  in  this  case  was  also  the  aluminum 
cell. 

Mr.  Clark,  of  Victor,  said  that  on  the  Pueblo  &  Suburban 
Company's  20,000-volt  line,  both  the  liquid-electrode  and  the 
alumiimm-cell  arresters  had  been  tried  the  past  season,  but 
that  the  season  had  been  a  very  mild  one  for  lightning.  Mr. 
E.  P.  Dillon  said  that  at  Colorado  Springs  there  had  been  no 
bad  storms  this  year.  Combination  shunted-resistance  and 
multi-gap  arresters  had  worked  well.  He  asked  as  to  the  dry- 
ing out  of  the  aluminum  cell.  Mr.  Wilson  replied  that  the 
aluminum  cell  was  sealed  in  a  case  to  prevent  drying  out.  It 
would  probably  need  overhauling  'once  a  year  to  renew  the 
plates.  Mr.  Wallace,  manager  of  the  Canon  City  to  Cripple 
Creek  transmission  line,  said  that  his  company,  after  much 
trouble  with  lightning,  had  put  in  two  sets  of  arresters— one 
inside  the  power  station  and  one  outside.  In  the  last  three 
years  practically  no  damage  had  been  done  by  lightning.  This 
season  there  had  been  20  or  25  storms.  Previous  seasons  there 
would  be  one  along  the  line  nearly  every  afternoon.  Mr. 
Corbett,  of  Georgetown,  said  he  had  taken  down  the  overhead 
ground  wires  from  his  company's  lines  because  of  their  inclina- 
tion to  get  tangled  up  with  the  transmission  line.  Mr.  Clark, 
of  Leadville,  reported  operating  a  6600-volt  line  at  an  altitude 
of  10,000  ft.  Most  of  his  lightning  trouble  was  with  meters  on 
the  secondary  circuits  on  low  portions  of  the  line. 


Experience  with  Gas    Engines. 

.At  llie  recent  .Atlantic  City  meeting  of  the  American  Street 
and  Interurban  Railway  Association,  Mr.  Paul  Winsor.  chief 
engineer  of  motive  power  and  rolling  stock  of  the  Boston 
Elevated  Railway  Company,  read  a  paper  on  the  experience 
during  the  past  year  with  the  gas-engine  generating  plant  at 
the  Somerville  Park  station.  This  paper  supplemented  one  on 
a  similar  subject  presented  at  the  meeting  last  year  of  the 
.Association. 

The  Somerville  station  is  equipped  with  two  (Soo-hp  Crossley 
gas  engines  supplied  by  a  pair  of  Loomis-Pettibone  gas  pro- 
ducers, the  engines  being  direct-connected  with  .350-hp  Crocker- 
Wheeler  generators.  The  plant  was  started  in  May,  1906.  and 
since  then  there  have  been  no  shutdowns,  accidents  or  failures. 
Ignition  current  is  supplied  by  14- volt  generators  in  con- 
nection with  floating  storage  batteries.  The  igniters  originally 
had  platinum  tips  which  were  expensive  and  gave  considerable 
trouble,  but  during  the  past  four  months  they  have  been  oper- 
ated without  platimnn  and  with  less  trouble.  The  average  coal 
consumption  during  the  period  from  January  to  August  of  this 
year  was  2.0.34  lbs.  per  kw-hour.  or  1.404  lbs.  per  brake  hp-hour. 
This  showing  is  larger  than  that  of  last  year,  when  1.45  llis.  per 
kw-hour  was  reported,  The  paper  states  that  the  smallness  of 
this  figure  was  due  to  errors  in  weighing  and  checking  coal.  Dur- 
ing the  same  period  of  seven  months,  the  coal  consumption  of 
the  steam  plants  average  3-47"  "'S-  pcr  kw-hour,  thus  showing 
a  superior  efficiency  of  41  5  pc'r  c^'"'  Ic  "'*^  gas-engine  plant. 
In  conclusion,  Mr.  Winsor  said  he  believed  that  a  gas-engine 
plant  milking  itf  own  producer  gas  will  operate  at  least  as 
reliably  as  a  steam  plant  and  will  use  from  30  to  60  pcr  cent 
less  fuel,  depending  somewhat  upon  the  size  of  the  steam  plant 
with  which  it  is  compared.  The  drawback.^  of  the  gas  plant 
are,   first,  cost,  which   approximates   $200  pcr  kw   when   rated 
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.so  as  to  have  a  33  1/3  per  cent  overload  capacity;  and  second, 
the  small  size  of  units,  the  statement  being  made  that  the 
largest  gas  engine  now  built  is  only  of  3000  kw  capacity. 


Technically  Trained  Men  for  Electric  Rail- 
way  Service. 


Professor  H.  H.  Xorris,  of  the  Cornell  University,  in  a  paper 
presented  before  the  Atlantic  City  meeting  of  the  American 
Street  and  Interurban  Railway  Association,  brought  out  the 
advantages  of  the  technical  graduate  to  the  electric  railway  in- 
dustry. "The  technical  school,"  he  said,  "is  intended  to  educate 
young  men  in  the  best  sense  of  the  word,  and  the  education 
which  does  not  make  young  men  better  business  or  professional 
men  is  not  a  satisfactory  education.  A  few  years  ago  there 
were  three  classes  of  employers ;  one  placing  too  high,  the 
second  too  low,  and  the  third,  a  correct  estimate  upon  the  value 
of  a  technical  education.  The  first  class  of  employers  placed 
too  much  responsibility  upon  the  young  rhen  at  first,  supposing 
that  they  were  already  engineers.  As  a  consequence  many 
failed  to  meet  the  expectations,  and  gave  apparent  reason  for 
criticism  of  their  technical  training.  The  second  class  of  em- 
ployers, not  realizing  the  purpose  of  technical  education,  failed 
to  take  advantage  of  it,  and  did  not  give  the  young  men  suitable 
opportunity  to  rise.  The  third  class  of  employers  fortunately 
realized  both  the  shortcomings  and  the  merits  of  technically 
trained  young  men.  Opportunity  was  given  for  overcoming  the 
former,  and  the  latter  were  utilized  by  placing  such  responsi- 
bilities upon  the  shoulders  of  young  men  as  they  were  able 
comfortably  to  carry. 

"The  manufacturers  were  the  first,  and  have  been  foremost  in 
utilizing  the  product  of  the  technical  schools.  They  have  car- 
ried this  to  such  an  extent  that  apprentice  courses  are  offered 
by  all  of  the  large  companies,  and  the  young  men  are  given 
every  possible  opportunity  to  develop  normally  and  quickly. 
They  are  taken  through  all  departments  of  the  works,  learning 
in  each  enough  of  the  detail  to  enable  them  to  appreciate  the 
reasons  for  the  development  of  existing  forms  of  apparatus, 
and  for  the  employment  of  present  methods  of  construction. 
They  test  the  finished  product  and  so  learn  what  to  expect  of 
the  various  classes  of  machines. 

"The  operating  companies  are  now  taking  this  matter  actively 
in  hand,  and  a  few  lighting  companies  have  developed  courses 
similar  in  purposes,  but  necessarily  different  in  plan  from  those 
of  the  manufacturers.  The  Denver  Gas  and  Electric  Company 
was  a  pioneer  in  this  direction,  and  their  example  is  being  fol- 
lowed by  other  companies. 

"The  men  who  are  now  controlling  the  electric  railway  com- 
panies have  largely  grown  up  with  the  industry.  The  experience 
of  many  dates  back  before  the  early  nineties,  when  the  horse 
was  supplanted  by  the  electric  motor.  These  officials  are  now 
training  young  men  to  take  their  places  when  they  retire,  and 
they  naturally  desire  to  find  for  this  purpose  individuals  with 
the  necessary  characteristics  and  training.  For  many  reasons 
they  have  the  right  to  expect  the  technical  schools  to  supply  the 
class  of  men  required.  The  first  of  these  is,  that  the  technical 
schools  should,  and  probably  do,  attract  a  large  proportion  of 
industrious,  active  and  capable  students.  .\  young  man  who 
has  the  nerve  and  ability  to  conquer  the  difficulties  of  a  tech- 
nical training,  especially  if  he  is  financially  handicapped,  ought 
to  be  one  who  is  needed  in  business.  In  the  second  place,  the 
mental  and  physical  discipline  tends  to  bring  out  his  good  quali- 
ties and  make  him  self-reliant  and  original.  It  increases  his 
initiative  power,  the  most  important  business  qualification  which 
he  can  possess. 

"It  is  surprising  that  such  a  comparatively  small  number  of 
the  technical  graduates  find  their  way  in  the  electric  railway 
business.  Of  the  more  than  two  thousand  graduates  of  Sibley 
College,  probably  not  more  than  fifty  are  directly  or  indirectly 
engaged  in  this  line.  Of  these,  quite  a  proportion  are  in  the 
supply  business,  and  only  a  small  number  arc   .ictuallv  in   the 


field.  This  is  probably  not  because  railway  work  is  not  attrac- 
tive, but  other  lines  have  been  so  much  easier  to  enter  that  they 
have  attracted  the  bulk  of  the  graduates.  Some  kind  of  an 
apprentice  course  would  be  welcomed  by  technical  students. 
They  enjoy  any  work  in  this  direction  that  is  given  in  the 
schools,  and  they  show  great  aptitude  for  it." 

Professor  Norris  suggested  the  following  arrangement  for 
such  a  one  and  one-half  year's  course: 

(i)  Three  months  in  Master  Mechanic's  Department.  This 
time  should  be  largely  spent  in  the  car  barns  and  repair  shops. 
The  apprentice  can  serve  as  helper  on  car  inspections  and  re- 
pairs, construction  of  special  parts,  tests,  etc. 

(2)  One  month  in  Purchasing  Agent's  Department,  partly  as 
assistant  to  the  store-keeper,  and  partly  as  general  assistant  to 
the  purchasing  agent. 

(3)  Three  months  in  Motive  Power  Department  This  time 
should  be  spent  as  general  helper,  oiler  or  in  any  other  capacity 
in  which  the  apprentice  could  be  made  useful.  He  could  also 
assist  on  tests,  designs  for  repairs  and  inspections.  He  could 
also  act  as  emergency  supply  for  sub-station  attendance.  A 
short  time  in  the  superintendent's  office  would  familiarize  him 
with  the  details  of  administration. 

(4)  Two  months  in  Transportation  Department.  The  appren- 
tice could  be  given  miscellaneous  work  in  connection  with  the 
preparation  of  time  tables,  familiarizing  himself  with  the  train 
despatching  system,  and,  in  general,  making  himself  useful  to 
the  superintendent.  In  many  ways  he  could  assist  in  this  de- 
partment as  emergency  supply  in  ticket  office,  on  express  cars, 
etc. 

(5)  Two  months  on  outside  line  work.  The  appientice  could 
be  employed  as  assistant  with  the  repair  gang,  and  he  could 
also  make  himself  useful  in  construction  of  new  work,  testing, 
repairs  to  instruments,  etc. 

(6)  Three  months  in  Way  Department.  This  time  should  be 
spent  in  office  work,  laying  out  details  of  new  construction  of 
track,  bridges,  etc.  The  apprentice  should  also  assist  in  sur- 
veying and  other  field  work. 

(7)  Two  months  in  Comptroller's  Department.  This  time 
should  be  spent  as  general  office  assistant,  and  in  conducting 
special  investigations  for  the  financial  officers  of  the  company. 
A  technically  trained  man  would  be  well  equipped  by  this  time 
to  be  of  great  assistance  in  compiling  statistics.  These  cover 
not  only  the  operation  of  the  company  itself,  but  of  other  com- 
panies. The  appretice  would  thus  become  familiar  with  the 
methods  of  accounting  used,  and  of  the  relation  of  this  depart- 
ment to  the  others. 

(8)  Two  months  in  General  Manager's  Office.  The  appren- 
tice should  now  be  in  a  position  to  be  of  practical  use  to  the 
iTianager,  and  could  be  detailed  to  special  duties  which  happened 
to  demand  attention. 

One  and  a  half  years  have  thus  been  scheduled  and  sub 
divided  among  various  departments  with  3  view  to  preparing 
the  apprentice  for  any  line  of  work  in  the  railway  field,  which 
may  happen  to  be  open  to  him.  He  has  had  the  opportunity  to 
demonstrate  his  peculiar  abilities  and  disabilities,  and  if  he  has 
"stood  by"  for  the  full  period,  he  has  shown  his  appreciation  of 
the  opportunit>'.  It  is  obvious  that  a  very  large  company  could 
handle  a  number  of  such  apprentices  without  serious  difficult}-, 
if  the  officers  in  charge  of  them  were  in  hearty  sympathy  with 
the  idea.  The  plan  requires  the  cooperation  of  the  heads  of  all 
departments,  and  there  are  numerous  objections  which  appear 
as  soon  as  the  scheme  is  suggested.  The  young  men  are  in  the 
various  departments  such  a  short  time  that  they  are  not  able 
to  work  at  maximum  efficiency.  Further,  it  requires  a  little 
effort  on  the  part  of  the  superintendents  of  the  various  depart- 
ments to  lay  out  the  work  for  the  apprentices.  The  young  men 
are  apt  to  leave,  and  thus  the  company  loses  the  benefit  of  the 
effort  expended.  On  the  other  hand,  opportunities  are  con- 
stantly arising  in  every  company,  demanding  loyal,  well-trained 
employes.  Tliese  are  difficult  to  obtain  and  could  be  picked  out 
instantly    from    the   apprentice   corps.      Smaller   companies    by 
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slight  modifications  could  use  the  same  general  plan,  and  with 
the  same  results. 

The  matter  of  pay  for  the  apprentices  is  one  of  practical  im- 
portance. It  is  not  to  be  expected  that  they  will  be  able  to  earn 
as  much  as  men  regularly  employed  in  the  departments.  On 
the  other  hand,  they  should  be  expected  to  earn  for  the  com- 
pany as  much  as  possible.  Their  wages  should  be  based  more 
upon  a  reasonable  living  expense,  than  upon  their  earning 
capacity.  This  will  depend  upon  the  cost  of  living  in  various 
communities.  Probably  from  10  to  12  dollars  per  week  at  the 
start,  with  a  reasonable  increase  at  the  end  of  each  six  months' 
period  would  be  reasonable  and  satisfactory  to  all  concerned. 

This  paper  is  not  intended  to  recommend  that  companies  go 
into  the  apprentice  business  on  a  wholesale  scale.  If  each  year 
one  or  two  men  could  be  employed  by  the  smaller  companies, 
and  half  a  dozen  or  so  by  the  larger  companies,  there  would  be 
a  sufficient  supply  of  new  material  always  in  processes  of  devel- 
opment. Of  the  men  hired  probably  one-half  would  drop  out 
before  the  end  of  the  period,  and  those  who  remain  would 
naturally  be  the  ones  best  fitted  for  the  work. 


Freight  Service  on   Electric  Railways. 

Two  papers  dealing  with  the  handling  of  freight  by  electric 
railways  were  presented  at  the  recent  convention  of  the  Ameri- 
can Street  &  Interurban  Railway  Association.  A  paper  by  Mr. 
P.  P.  Crafts  gave  a  brief  description  of  the  freight  business  con- 
ducted by  the  Iowa  &  Illinois  Railway  Company.  Within  the 
first  year,  with  only  one  freight  car  engaged  in  the  business, 
and  the  use  of  passenger  coaches  for  carrying  some  freight, 
the  income  reached  a  total  of  more  than  $10,000.  On  package 
freight  the  railway  is  able  to  lessen  the  time  of  the  steam 
railroads  by  24  hours  between  Davenport  and  points  on  the 
Chicago  &  Xorthwestern  Railway.  A  specialty  is  made  of  rush 
orders  by  telephone.  The  earnings  from  the  freight  business 
amount  to  15  per  cent  of  the  total  income  of  the  electric  rail- 
way. 

The  second  paper  was  presented  by  Mr.  H.  H".  Polk,  who 
slated  that  farmers,  merchants  and  manufacturers  prefer  to 
ship  freight  over  the  electric  railway  rather  than  the  steam 
railroad.  Moreover,  the  steam  railroads  prefer  to  handle  freight 
in  car-load  lots  rather  than  package  freight.  The  less-than-car- 
Icad  shipments  on  the  Colfax  division  of  the  Interurban  Rail- 
way Company  (Des  Moines,  la.)  are  handled  in  express  cars, 
at  freight  rates.  Car-load  shipments  on  this  division  are 
handled  by  an  electric  locomotive  when  necessary.  On  the 
Beaver  Valley  division  a  way-freight  leaves  Des  Moines  at 
4  o'clock  in  the  morning.  This  train  is  composed  of  an  electric 
locomotive,  merchandise  cars,  car-loads,  and  a  caboose.  It 
picks  up  all  car-loads  and  does  ail  the  switching  at  the  various 
stations,  out  and  back,  setting  loaded  cars  and  empties  at  the 
various  elevators,  stock-yards,  coal  mines,  etc.  The  author 
suggested  that  each  station  along  the  electric  railway  should 
have  a  freight-room  in  charge  of  the  station  agent,  who  should 
receive  and  issue  train  orders,  sell  tickets,  and  solicit  passenger 
as  well  as  freight  business.  Data  were  given  to  show  that  the 
energy  consumption  of  freight  trains  making  a  speed  of  15 
m.  p.  h.  between  stops  varies  from  19  watt-hours  per  ton-mile 
at  the  locomotive  for  a  gross  weight  of  500  tons  to  28  watt- 
hours  for  a  weight  of  100  tons.  The  energy  consumption  of 
interurban  cars  reaching  a  maximum  speed  of  45  m.  p.  h.  varies 
from  67  watt-hours  per  ton-mile  for  a  50-ton  car  making  one 
stop  per  two  miles  to  92  watt-hours  per  ton-mile  for  a  20-ton 
car  making  one  stop  per  mile.  The  cost  of  repairs  and  main- 
ttnance  of  a  40-fon  locomotive  equipped  with  direct-current 
motors  when  hauling  a  200-ton  train  about  100  miles  per  day 
will  average  about  1.5  cents  per  locomotive  mile.  This  in- 
cludes repairs  to  motors  and  control  equipment  and  the  care 
of  ihc  locomotive.  The  cost  of  repairs  and  maintenance  of 
interurban  cars  will  average  about  IS  cents  per  car-mile.  This 
value  includes  cost  of  repairs  to  motors  .ind  rnntrnl  equipment 
and  the  cost  of  cleaning  the  car  bodic-. 


The     Atlantic     City    Street     Railway    Con- 
vention.   . 

The  convention  of  the  American  Street  and  Interurban  Rail- 
way Association  and  its  affiliated  bodies^  at  Atlantic  City,  N.  J., 
Oct.  14  to  18,  was  the  largest  ever  held  by  that  body.  Certainly 
the  exhibits  made  under  the  auspices  of  the  Manufacturers' 
Association  exceeded  in  number,  character  and  interest  any 
exhibit  ever  made  in  the  history  of  the  composite  organization. 
The  character  of  the  papers  presented  and  the  interest  mani- 
fested in  them,  especially  in  the  report  of  the  committee  on 
standardization,  indicate  that  the  American  Street  and  Inter- 
urban Railway  Association  is  taking  its  place  among  the  other 
great  national  organizations.  The  list  of  incoming  officers  of 
the  various  associations  included  in  the  American  Street  and 
Interurban  Railway  Association  is  published  elsewhere  in 
this  issue.  , 

Last  week's  issue  contained  abstracts  of  a  number  of  the 
papers  presented,  together  with  the  discussions  on  these  to  the 
close  of  Tuesday's  sessions.  Below  are  given  abstracts  of 
papers  not  previously  published,  and  of  the  discussions  which 
followed  the  reading  of  them  and  of  the  papers  read  at  the 
Wednesday  sessions. 

^  The  annual  report  of  the  secretary  and  treasurer  of  the 
American  Street  and  Interurban  Railway  Association  presented 
at  the  opening  session  of  that  body  on  Wednesday,  showed 
that  the  number  of  active  members  in  good  standing  is  227,  the 
associate  membership  numbers  148,  and  the  total  receipts 
were  $31,701. 

The  report  of  the  standardization  committee  of  the  Engineer- 
ing Association  was  presented  at  this  meeting  and  was  adopted 
by  unanimous  vote.  The  first  paper  presented  was  entitled  "The 
Technically  Trained  Man  and  the  Electric  Railway  Profes- 
sion," by  Prof.  H.  H.  Norris.  The  abstract  of  this  paper  was 
inadvertently  omitted  from  last  week's  issue  and  will  be  found 
on  page  810  of  this  issue. 

TECHNICAL     GRADUATES     FOR     ELECTRIC     RAILWAYS. 

The  discussion  on  Prof.  Norris'  paper  was  opened  by  Mr.  H. 
W.  Blake,  of  the  Street  Railway  Journal.  Mr.  Blake  referred  at 
length  to  the  compilation  of  universities,  colleges  and  techni- 
cal schools  of  this  country  published  in  the  July  27  number  of 
the  Electrical  World,  and  said  that  while  no  statistics  were 
obtainable  as  to  how  many  graduates  had  entered  the  electric 
railway  field,  it  was  safe  to  say  that  many  of  them  are  pre- 
pared to  do  good  service  in  this  branch  of  electrical  engineer- 
ing. The  mental  discipline  received  enables  the  graduate  10 
adapt  himself  quickly  to  practically  any  department  in  which 
he  may  be  placed.  He  said  that  the  paper  suggests  a  concrete 
plan  by  which  the  results  secured  in  other  branches  of  the 
electrical  industry  in  utilizing  the  college  graduate  may  be  car- 
ried out  by  street  railway  companies.  The  proposed  course  of 
18  months  should  form  an  excellent  method  for  learning  the 
practical  application  of  the  principles  acquired  at  the  university, 
and  the  establishment  of  a  trained  corps  of  men  in  the  way  sug- 
gested should  be  of  great  future  assistance  to  the  railway 
companies. 

Mr.  Blake  was  followed  by  Prof.  Richey,  of  the  Worcester 
Polytechnic  Institute,  who  related  his  experience  with  graduates 
when  he  was  connected  with  the  Indiana  Union  Traction  Com- 
pany, and  also  spoke  of  the  course  in  electric  railway  engineer- 
ing at  the  Worcester  Polytechnic  Institute.  C.  S.  Sergeant,  while 
believing  in  rotation  from  one  department  to  another  as  out- 
lined in  Prof.  Norris'  paper,  criticized  the  brevity  of  the  course 
in  each  department.  There  is  danger,  he  said,  that  the  young 
man  who  flits  about  from  a  couple  of  months  in  one  department 
to  a  month  and  a  half  in  another  will  think  he  knows  it  all  in 
a  year  or  two.  Mr.  Wyman  said  his  firm  was  fortunate  to 
secure  from  10  to  20  graduates,  who  were  instructed  along  the 
line  of  investigating  statistics  derived  from  the  operation  of  its 
various  companies.  After  being  given  a  broad  and  general  view 
of  the  principal  lines  of  work,  they  were  willing  and  anxious  to 
undertake  practical  work  with  some  of  the  different  companies 
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controlled    by    his    firm,    eventually    becoming    superintendents, 
managers  or  presidents  of  the  various  companies. 

W.  H.  Evans  said  much  depended  on  the  apprentice.  He  had 
employed  four  apprentices  and  felt  that  they  would  fail  unless 
they  got  down  to  the  level  of  those  with  whom  they  associate. 
They  must  disabuse  their  minds  of  the  fact  that  they  are  there 
to  gain  all  and  give  nothing.  W.  Saryl  Ely  said  that  it  was  a 
mistake  to  think  that  a  man  has  to  be  born  with  a  red  flannel 
shirt  on  him  to  enable  him  to  get  down  to  good,  hard,  com- 
mon work  that  greases  his  hands  .and  smuts  his  face.  C.  L.  S. 
Tingley  thought  the  time  allotted  to  the  apprentice  in  the 
accounting  department  was  too  short. 

Ralph  Sweetland,  of  the  New  England  Insurance  Exchange, 
then  read  his  paper,  entitled,  "The  N'ational  Fire  Protection 
Association  and  Its  Work  in  the  Street  and  Interurban  Rail- 
way Field."  Mr.  Sweetland  slated  the  objects  of  the  N'ational 
F'ire  Protection  Association,  the  character  of  the  work  per- 
formed by  it,  and  closed  by  inviting  the  street  railway  associa- 
tion to  take  an  active  interest  in  the  wok  of  the  fire  protection 
association  so  that  the  enormous  fire  waste,  amounting  in  the 
United  States  this  year  to  nearly  $185,000,000,  may  be  dimin- 
ished. At  the  suggestion  of  Mr.  McClellan  the  paper  by  Mr. 
Campion  and  himself,  entitled,  "The  Influence  of  the  Design 
of  Railway  Structures  on  Economy  of  Operation,"  was  read  by 
title,  the  hour  for  adjournment  of  the  morning  session  having 
passed.  • 

.  .At  the  closing  session  of  the  Engineering  Association  on 
Wednesday  afternoon  the  first  paper  presented  was  the  one 
by  Paul  Winsor,  an  ab.stract  of  which  will  be  found  on  page 
809.  In  opening  the  discussion  G.  W.  Farmer  enquired  if 
3.447  lbs.  of  coal  per  kw-hour  was  the  average  of  all  the  Boston 
elevated  steam  plant  consumption.  J.  W.  Corning  said  it  was 
the  average  of  all  but  an  old  non-condensing  plant  operated 
only  on  peak  loads.  In  reply  to  Mr.  Farmer's  question  asking 
if  comparisons  were  available  as  to  the  total  cost  of  energy 
per  kw-hour  delivered  from  the  gas  plant  and  the  average 
steam  plant,  including  supplies,  repairs,  etc..  he  said  that  such 
figures  were  undoubtedly  available.  J.  R.  Bibbins  said  he  had 
in  mind  two  plants  giving  practically  the  same  figures. 

DISCUSSION   ox   THE  STFAM   TURBINE. 

Mr.  Chilton  then  read  his  paper  entitled  "Some  Practical ' 
Points  in  Steam  Turbine  Construction,  with  Particular  Refer- 
ence to  the  Parsons  Type,"  an  abstract  of  which  appeared  in 
last  week's  issue.  This  paper  was  followed  by  one  prepared 
by  A.  H.  Kruesi,  entitled,  "Operation  of  Curtis  Turbines  in 
Railway  Service,"  an  abstract  of  which  was  also  published  in 
last  week's  issue. 

Mr.  Roberts,  referring  to  the  last  part  of  Mr.  Krucsi's 
paper,  relating  to  the  guarantee  of  the  boiler  makers  of  200  lbs. 
for  .a  boiler  practically  guaranteed  for  150  lbs.,  thought  that 
in  so  far  as  superheated  steam  is  concerned  the  increa.se  of  50 
lbs.  was  advisable ;  but  whether  the  boiler  makers  would  stand 
by  the  tubes  or  nOt  under  those  conditions  was  questionable. 
With  increased  pressure  he  felt  there  should  be  some  dif- 
ferent construction  in  the  boiler.  Mr.  Kruesi,  he  said,  failed  to 
point  out  that  the  great  increase  of  maintenance  means  a  great 
drawback  to  the  use  of  both  economizers  and  superheated 
steam.  One  thing,  he  maintained,  should  be  pointed  out  to 
those  contemplating  the  purchase  of  turbines,  and  that  is  that 
under  varying  loads  at  varying  steam  pressures  the  turbine 
can  be  depended  on  to  do  work  that  a  reciprocating  engine  can- 
not. Me  mentioned  a  recent  incident  where  his  company  had 
seven  300-hp  boilers  working  over  natural  gas,  and  the  re- 
mainder of  the  boiler  equipment,  five  300-hp  boilers,  was 
being  fired  up.  The  steam  pressure  dropped  to  85  lbs.,  and  yet 
the  turbine  was  operating  at  that  pressure  and  carrying  all  the 
load  possible,  while  a  isoo-hp  and  an  8oo-hp  reciprocating  en- 
gine were  working  with  their  valves  wide  open  and  were  in- 
clined to  "lay  down."  He  advised  the  avoidance  of  water  step- 
bearings  for  turbines,  and  the  subslilulion  of  oil  step-bearings. 
The  trouble  with  water  step-bearings  is  that  though  they  have 
practically  pure  water,  eight  gallons  of  water  are  used  per 
minute  on  the  step  bearing,  which  at  6  cents  per  1000  cu.   ft. 


amounts  to  about  $7  in  24  hours,  and  this  would  pay  for  a  large 
amount  of  oil.  Besides  very  slight  impurities  in  the  water 
seriously  aflfect  the  face  of  the  bearings  so  that  frequent  re- 
newals are  necessary.  With  regard  to  auxiliaries,  he  said,  he 
would  not  use  a  steam-driven  circulating  pump  and  would 
have  a  barometric  condenser.  His  company  is  operating  its 
condenser  with  a  dry  vacuum  pump  and  is  getting  from  28  ins. 
to  28.'4  ins.  of  vacuum  at  1080  ft.  above  sea  Jcvel.  This  is  prac- 
tically 29  ins.  The  trouble  is  to  get  the  water  over  without  a 
dry  vacuum  pump ;  but  once  the  water  is  over,  the  vacuum  is 
assured.     The  pumps  should  be  electrically  'driven. 

Mr.  Mitchell  said  that  his  company  has  two  turbines  with 
water  step-bearings  in  operation,  and  that  the  water  from  the 
bearings  is  used  for  boiler  feed  purposes.  Mr.  Roberts  said 
that  the  waler  from  the  step  bearings  ordinarily  goes  into  the 
discharge  end  of  the  turbine  and  is  wasted ;  but  Mr.  Mitchell 
said  his  ran  into  the  service  connections.  He  also  stated  ihat 
surface  condensers  are  more  satisfactory  and  give  «he  best 
boiler  water.  The  cooling  water  often  is  very  dirty  and  he  was 
obliged  to  use  a  surface  condenser  to  get  good  feed  water. 

Charles  Hewitt  doubted  if  there  was  much  to  choose  between 
water  s.tep-bearings  and  oil  step-bearings,  or  between  surface 
condensers  and  barometric  condensers.  He  had  no  trouble 
with  water  step-bearings  for  two  years.  F.  E.  Hcnshaw 
thought  it  might  be  interesting  if  Mr.  Roberts,  who  advocated 
electrically-driven  au.xiliarfes,  would  expound  a  little  further 
on  that  point  since  there  were  many  who  regarded  them  with 
disfavor.  He  thought  steam  drive  was  preferable  to  any  sec- 
ondary source  of  power.  He  had  seen  boiler-feed  multi-stage 
pumps  driven  by  steam  turbines  in  the  Waterside  Station  of 
the  New  York  Edison  Company. 

Mr.  Roberts  in  reply  stated  that  the  pumps  in  his  station  are 
driven  by  a  vertical  engine.  The  speed  his  company  desires  to 
operate  at  is  480  r.  p.  m.,  which  is  a  natural  speed  for  an  alter- 
nating-current motor.  The  speed  of  the  engine  has  to  be  in- 
creased to  430  r.  p.  m.  occasionally  to  get  the  water  over  the 
head.  That  is  why  he  favored  motors.  His  company  has  an- 
other plant  in  which  the  pump  is  motor-driven  and  the  plant 
was  not  shut  down  four  hours  a  year  because  of  any  trouble 
with  the  motor-driven  pump. 

Mr.  C.  F.  Baker  thought  the  troubles  mentioned  by  Mr. 
Roberts  could  be  overcome  by  increasing  the  size  "of  the  rotor 
in  the  pump  so  that  the  engine  speed  would  be  suflicient. 

Dudley  Farrand  said  that  the  Public  Service  Corporation  of 
New  Jersey  had  changed  from  water  step-bearings  to  oil  step- 
bearings,  and  had  found  the  change  advantageous,  although  the 
water  step-bearings  gave  the  company  no  serious  trouble.  The 
use  of  oil  step-bearings  enabled  the  turbines  to  run  with  greater 
clearance.  His  company  is  using  surface  condensers  on  all  its 
turbines.  .As  to  first  cost,  Mr.  Farrand  said  he  did  not  sec 
how  any  company  can  afford  to  put  in  any  other  than  turbine 
units  in  large  installations. 

Mr.  Mitchell  said  that  the  Edison  station  in  New  Orleans  had 
supplanted  all  its  electrically-driven  auxiliary  apparatus  by 
steam-driven  units.  Mr.  Farmer  stated  that  the  Old  Colony 
Street  Railway  Company  had  a  similar  experience.  In  Quincy 
all  the  auxiliaries  were  electrically  driven,  and  while  they  ex- 
pected great  results  from  electrically-driven  apparatus,  they 
found  it  advantageous  to  change  from  electric  drive  to  steam 
drive.  The  operation  of  the  plant  was  much  more  flexible 
with  s.team-driven  units,  and  besides'  exhaust  steam  was  needed 
for  heating  the  feed  water.  His  company  was  forced  to  use 
surface  condensers  at  Quincy  because  the  feed  water  had  to  be 
purchased  and  salt  water  was  used  for  circulating  in  the  con- 
densers. The  water  from  the  step-bearing  discharges  directly 
into  the  condenser  at  the  Quincy  station.  Oil  step-bearings 
are  used  at  the  Newport  station,  and  in  each  case  the  operation 
is  such  that  no  change  is  contemplated. 

Mr.  Farmer  asked  Mr.  Kruesi  if  the  figures  quoted  for  the 
percentage  in  gains  in  economy  for  steam  pressure,  vacuum 
and  superheat  are  those  which  apply  generally  for  all  sizes  of 
machines,  to  which  the  latter  replied  that  they  did ;  so  did  the 
I  per  cent  for  every  12.5  degrees  of  superheat. 


October  26,  1907, 


ELECTRICAL       WORLD. 


SiJ 


Mr.  Kreusi,  in  replying  to  Mr.  Roberts,  said  in  regard  to 
water-step  bearings  that  he  was  safe  in  saying  there  are  over  100 
machines  operating  satisfactorily  in  various  parts  of  the  world 
with  water-step  bearings.  Similar  reports  have  been  made  of 
satisfactory  operation  with  oil.  He  thought  Mr.  Roberts' 
trouble  was  due  to  the  deposit  of  salts  on  the  lower  wheel, 
caused  by  the  spraying  of  the  water  in  passing  the  turbine 
which  would  throw  ,the  latter  out  of  balance.  A  similar  case 
arose  where  good  water  was  not  available  in  Cuba  and  one  or 
two  other  places,  and  it  may  be  necessary  to  design  oil-step 
bearings  for  these  machines,  such  a  case  being  cited  in  his 
paper.  With  reference  to  Mr.  Roberts'  difficulty  wfth  boiler 
tubes,  he  said,  any  number  of  instances  might  be  cited  where 
satisfactory  operation  has  been  had  with  boilers  at  175  lbs.  and 
190  lbs.  pressure  in  connection  with  steam  turbines.  In  the  same 
way  he  believed  it  to  be  an  error  to  condemn  engine-driven  cir- 
culating pumps,  because  in  one  particular  instance  the  pump 
was  designed  for  too  high  speed.  A  circulating  pump  for  the 
conditions  such  as  Mr.  Roberts  had  to  deal  with  can  be  de- 
signed for  a  wide  range  of  speed  and  there  is  no  reason  why  it 
could  not  be  designed  for  75  r.  p.  m. 

The  question  of  motor-driven  or  engine-driven  auxiliaries 
was  too  large  to  be  entered  on.  Motor-driven  auxiliaries  are 
open  to  the  same  objections  as  motor-generator  exciter  sets. 
Sufficient  steam  could  be  had  for  motor-driven  auxiliaries  by 
taking  steam  from  the  first  and  second  stage.  All  Curtis  tur- 
bines are  furnished  with  openings  so  that  if  any  orfe  desires  to 
heat  water  in  that  way  it  can  be  done.  The  turbine  uses  the 
steam  down  to  the  point  where  all  of  its  energy  is  abstracted, 
and  has  a  higher  efficiency  than  most  of  the  engines  which  would 
be  used  for  driving  auxiliaries  so  that  it  would  be  economical 
to  use  no  steam-driven  auxiliaries.  There  are  other  objections 
on  the  score  of  reliability  with  motor-driven  auxiliaries  which 
would  ofT-set  that.  He  thought  the  turbine-driven  auxiliaries 
are  absolutely  reliable.  They  have  been  used  in  several  in- 
stances, and  he  expected  very  rapid  increase  in  their  number. 
Many  troubles  due  to  the  auxiliaries  are  laid  to  the  turbine 
just  because  they  went  in  at  the  same  time  as  the  turbine.  He 
thought  many  of  Mr.  Roberts'  troubles  were  really  condenser 
troubles.  With  reference  to  the  point  raised  by  Mr.  Roberts 
on  steam  consumption,  he  quoted  a  statement  from  the  last 
report  of  the  turbine  committee  of  the  Edison  Association  to 
the  effect  that  engines  are  no  longer  in  the  same  class  with 
turbines  as  to  steam  consumption.  ,• 

With  regard  to  the  figures  of  superheat,  pressure  and  vaccum, 
Mr.  Kreusi  said  such  statements  as  he  had  made  must  naturally 
be  general  unless  he  gave  tables  applying  to  each  particular 
turbine,  showing  the  percentage  of  improvement  to  be  gained 
from  a  given  amount  of  superheat.  This  would  depend  upon 
the  size  of  the  turbine,  because  a  looo-kw  unit,  for  example 
would  have  a  water  rate  of  about  20  lbs.,  whereas  a  5000-kw 
turbine  would  have  a  water  rate  of  17  lbs.,  and  naturally  i  per 
cent  on  17  lbs.  is  different  from  I  per  cent  on  2b  lbs.  He  could 
make  statements  as  to  the  gains  obtained  from  superhe.it,  which 
would  naturally  be  different  from  that  guaranteed.  There  must 
be  a  margin  in  the  guarantee.  No  conservative  manufacturer 
will  guarantee  up  to  the  full  limit  of  gain  which  he  knows  will 
be  realized,  and  that  might  account  for  the  difference  between 
12  and  14  degs. 

J.  R.  Bibbins  then  read  an  abstract,  of  his  paper  entitled  "Re- 
cent Developments  in  Steam  Turbine  Power  Station  Work," 
and  in  conclusion  presented  some  results  of  the  lest  on  the  tur- 
bine installed  in  the  New  York  Edison  Company's  Waterside 
Station  No.  2.  The  details  of  this  test  appeared  in  oi'r  issue 
of  Oct.  12,  and  an  abstract  of  Mr.  Hibbins'  paper  was  published 
last  week.  After  the  reading  of  Mr.  Bibbins'  paper,  officers 
for  the  ensuing  year  were  elected,  and  the  sessions  of  the 
.\merican  Street  &  Inlcrurban  Railway  Engineering  Associa- 
tion were  brought  to  a  'close. 

At  the  Thursday  morning  session  of  the  American  Street  & 
Interurban  Railway  Association,  the  committee  on  "Rules  for 
the  Government  of  Motornien  and  Conductors"  presented  its 
report   of   progress.     Following   the   report    Mr.    P.    P.   Crafts 


read  his  paper  entitled  "Light  Freight  Handling  by  Electric 
Lines."  He  added  that  a  20-per  cent  reduction  in  tariff  required 
by  the  railroad  commission  of  Iowa  has  resulted  in  an  appreci- 
able increase  in  the  amount  of  freight  carried.  Mr.  Crafts 
also  described  the  blanks  and  sheets  used  in  conducting  the 
freight  business. 

The  paper,  "Freight  Service  on  Electric  Railroads,"  by  Mr. 
H.  H.  Polk,  was  next  read  and  both  papers  were  opened  for 
discussion  at  the  same  time.  Abstracts  of  these  two  papers 
are  given  on  page  811.  Mr.  C.  E.  Emmons  said  that  his 
company's  last  year's  accounts  show  that  the  freight  business 
was  responsible  for  about  60  per  cent  of  the  gross  receipts. 
In  the  territory  covered  by  his  company,  the  freight  business 
is  a  large  factor  in  the  development  of  the  company's  properties. 
Mr.  E.  F.  Peck  stated  that  the  Schenectady  Railway  Company 
is  operating  a  freight  and  express  business  to  its  profit.  Mr. 
J.  H.  Pardee  said  the  matter  of  a  paying  or  non-paying  freight 
business  depends  on  the  locality.  He  felt,  however,  that  there 
was  profit  in  the  freight-handling  business.  Mr.  C.  L.  Allen 
was  of  the  same  opinion.  Mr.  Hippee  said  he  would  rather 
have  the  freight  business  than  the  passenger  business,  if  for  no 
other  reason  than  the  question  of  hazard.  Mr.  W.  S,  Dimmock 
stated  that  his  company  ha'S  in  service  between  300  and  400 
freight  cars  and  that  the  business  handled  is  such  that  he 
wished  he  had  200  more  cars. 

The  paper  on  ".A.  Department  of  Publicity,"  by  Mr.  J.  H. 
White,  was  then  presented,  followed  by  one  on  ".Advertising 
from  the  Street  Railway  Standpoint,"  by  Mr.  A.  W.  Warnock, 
The  former  paper  described  the  work  of  the  publicity  depart- 
ment of  the  Boston  Elevated  Railw^^y  Company,  and  the 
latter  paper  was  dcvote<I  to  the  admirable  publicity  work  of  the 
Twjai  City  Rapid  Transit  Company.  There  being  no  discussion 
offered  on  these  two  papers,  the  paper  prepared  by  Mr.  H.  S. 
Cooper,  entitled  "Problems  of  a  Small  Road,"  was  then  pre- 
sented. Mr.  Cooper's  paper  dealt  with  the  organization  of  the' 
various  departments,  .the  direct  and  personal  relations  with  its 
patrons  and  the  problems  connected  with  employes  and  ma- 
terials. After  connncnting  on  the  excellence  of  the  paper. 
President  Beggs  adjourned  the  meeting. 

The  first  committee  report  presented  on  Friday  was  on  "Insur- 
atice."  The  report  pointed  out  that  a  large  part  of  the  cost 
of  conducting  insurance  business  consists  of  commissions  paid 
to  agents,  brokers,  etc.  This  item  of  expense  could  be  elimi- 
nated either  by  cooperation  among  traction  companies  to  mutu- 
ally insure  tlieir  own  propeVties,  or  by  direct  arrangement  with 
existing  insurance  companies  without  the  intervention  of  middle- 
men. H.  N.  Staats  gave  the  names  of  three  insurance  com- 
panies organized  to  permit  electric  railway  companies  to  carry 
their  insurance  at  cost. 

The  report  of  the  committee  on  "Rules  for  the  Construction 
of  Modern  Car  Houses"  was  then  presented  and  on  motion 
was  adopted  and  its  reconmiendations  earnestly  connncnded 
to  companies  about  to  build  or  overhaul  car  houses. 

i  lie  report  of  the  committee  on  "Municipal  Ownership"  was 
accepted.  It  was  followed  by  the  reports  of  the  committee  on 
"Heavy  Electric  Traction"  and  on  "Compensation  for  Carrying 
Mail."  Mr.  C.  G.  Reel's  paper  on  "The  Use  of  the  T-rail  in 
Cities"  was  then  read.  The  author  pointed  out  that  the  Trail 
can  be  used  and  is  used  in  many  cities  without  in  any  way 
interfering  with  the  condition  of  the  street  pavement. 

A  paper  entitled  "Public  Policies  of  the  Past  and  Future," 
by  Mr.  C.  L.  .Mien,  was  then  read  by  title.  .\  paper  entitled 
"Interurban  Railw.iy  Fares,"  by  Mr.  T.  Stebbins,  was  next  pre- 
sented, followed  by  one  on  "Miuiicipal  Ownership  in  Great 
Britain  and  in  the  United  Slates,"  by  Mr.  W.  J.  Clark,  The 
committee  on  "Public  Relations"  then  presented  its  report  for 
.icccptancc. 

Before  the  ass.iriation  .-idjourned  sine  die  Mr.  W.  C.  Ely 
presented    the    following    resolution,    which    was    adopted: 

"Whereas,  Experience  has  demonstrated  the  desirability  and 
usefulness  of  our  existing  affiliated  organizations;  and 

"Whereas,  It    has   appeared    from    discussion     that     another " 
organizalion  nf  similar  character  should  be  organized,  to  which 
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.shoiiW  be  committed  lines  of  work  pertaining  to  transportation, 
traffic  and  general  operation,  now,  therefore,  be  it 

"Resolved,  That  the  executive  committee  be,  and  hereby  is, 
requested  to  take  such  steps  as  it  may  deem  desirable  to  en- 
courage the  formation  of  such  an  organization." 


New  Telephone   Patent. 

MULTIPI,E   SWITCHBOARD    BUSY    TEST. 

The  busy  test  for  multiple  switchboards  has  almost  always 
been  made  by  the  introduction  of  a  sudden  slight  current  upon 
the  operator's  set.  At  first  the  best  current  flowed  through  the 
receiver  directly,  but  of  late  a  tertiary  has  been  provided  upon 
the  induction  coil  to  receive  the  test  impulse  and  inductively 
repeat  it  in  the  receiver  circuit.  In  many  systems,  where  the 
test  circuit  is  entirely  independent  of  the  talking  circuits,  the 
test  current  is  fed  to  the  tertiary  direct.  Where  with  the 
two  wire  systems,  however,  the  test  and  line  contacts  are  com- 
mon, the  diversion  of  a  sufficient  amount  of  current  to  cause 
a  satisfactory  busy  sound,  will  disturb  the  busy  line.  With 
such  systems  it  is  usual  to  provide  a  very  sensitive  relay  of 
high  resistance  to  receive  and  be  operated  by  a  very  minute 
diverted  current.  Then  the  contacts  of  this  relay  apply  a 
secondary  audible  current  to  the  operator's  tertiary.  It  is 
readily  seen  that  with  this  arrangement  an  appreciable  time 
elapses  between  the  contact  of  the  testing  plug  and  the  click 
which, •  if  the  test  contact  be  brief,  may  result  in  a  false  move 
by  the  operator.  Mr.  W.  W.  Dean  has  endeavored  to  reduce 
this  time  interval  by  reversing  the  action  of  the  test  relay.  He 
causes  the  test  relay  to  maintain  the  secondary  circuit  through 
its  back  or  normal  contact.  This  circuit  becomes  severed  at 
the  first  move  of  the  armature,  thus  quickening  the  test.  The 
secondary  circuit  is  not  closed  except  when  the  supervisory 
relay  of  one  or  more  cards  is  pulled  up.  The  patent  for  this 
system  is  assigned  to  the  Kellogg  Switchboard  and  Supply 
Company. 


the  portions  of  the  metal  first  reduced  do  not  come  into  contact 
either  with  free  silicon  or  free  carbon  and,  therefore,  do  not 
absorb  the  same  to  any  injurious  extent. 

An  interesting  special  application  of  silicon  as  a  reducing 
agent  is  the  direct  reduction  of  vanadium  sulphide  to  metallic 
vanadium,  SiSj,  being  formed. 

A  basic  flux  is,  of  course,  used  in  these  processes  to  take 
care  of  the  silica  which  is  being  formed  during  the  process 
and  of  that  which  may  be  already  contained  in  the  ore  under 
treatment. 

Silicon,  however,  is  a  comparatively  expensive  reducing 
agent,  and  it  is,  therefore,  advisable  to  restrict  its  quantity  as 
much  as  possible.  As  is  often  true  in  metallurgy,  this  may  be 
accomplished  by  breaking  up  the  process  into  various  steps. 
For  instance,  the  reduction  of  vanadic  oxide,  ViOs,  is  best  car- 
ried out  in  two  successive  operations ;  first  the  vanadic  oxide 
is  reduced  to  a  lower  oxide,  VsOj,  by  means  of  carbon  in  a 
gas  furnace,  and  then  the  Vs03  is  reduced  to  elimentary  vana- 
dium by  means  of  silicon  in  an  electric  furnace.  This  method 
results  in  a  considerable  saving  of  electric  energy  and  of 
silicon,  which  are  two  expensive  items  in  the  cost  sheet. 

Finally,  it  is  a  fact  that  even  if  silicon  is  used  as  the  reduc- 
ing agent,  some  carbon  will  come  into  the  reduced  metal,  chiefly 
from  the  carbon  electrodes.  To  obviate  this  as  much  as  pos- 
sible, Mr.  Becket  proposes  to  make  the  carbon  cross-section  as 
small  as  possible,  and,  since  this  renders  a  high  current  density 
necessary,  he  protects  the  carbon  ends  against  premature  de- 
terioration by  special  water  cooling  devices. 


Recent  Electrochemical  Developments. 

BATTERIES. 

A  recent  improvement  in  the  old  Edison-Lalande  cell  has 
just  been  patented.  In  the  original  cell,  zinc  and  copper  oxide 
electrodes  arc  used  in  potassium  hydrate  as  the  electrolyte.  Mr. 
Edison  has  now  found  that  by  adding  silicate  of  potash  to  the 
electrolyte,  its  solvent  power  or  the  capacity  of  the  solution  for 
zinc  is  more  than  doubled.  The  best  composition  is  to  add  to  a 
20  per  cent  hydrate  solution  about  J5  per  cent  of  potassum  sili- 
cate. 

This  cell  may  be  modified  and  used  as  a  secondary  bat- 
tery by  employing  nickel  Iiydroxide  as  depolarizer,  while  a  plate 
of  metallic  magnesium  is  used  to  receive  the  zinc  deposit  plated 
out  of  the  alkaline  zincate  solution  by  the  charging  current.  In 
this  modification  the  proportions  of  potassium  hydroxide  and 
of  the  alkaline  silicate  can  be  increased  conveniently,  because 
there  is  less  likelihood  of  the  solution  freezing  than  with 
primary  batteries  which  are  frequently  employed  in  exposed 
places. 

FERRO-ALLOYS. 

We  have  already  referred  in  these  columns  to  the  extensive 
work  which  is  being  done  in  the  production  of  ferro-alloys  in 
the  electric  furnace  by  Messrs.  F.  M.  Becket  and  E.  F.  Price,  of 
the  Electro  Metallurgical  Company.  Numerous  patents  recent- 
ly granted  to  these  inventors  give  much  information  concerning 
a  number  of  interesting  electrochemical  relations. 

One  is  the  extensive  use  they  are  making  of  silicon  as  a  re- 
ducing agent.  It  is,  of  course,  now  well  understood  that  steel 
manufacturers  want  ferro-alloys  free  from  carbon,  and  that 
aluminum  has  been  used  successfully  as  a  reducing  agent  for 
making  such  alloys.  Messrs.  Becket  and  Price  use  silicon  in 
various  forms,  mostly  in  the  form  of  a  high-percentage  ferro- 
silicon.  They  have  also  found  carborundum,  that  is  carbon  sili- 
cide,  to  be  quite  suitable.  Mr.  Becket  states  that  in  this  case 
high  yields  of  a  product  low  in  carbon  may  be  obtained,  since 
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Distortion   in  Telephonic   Transmission. 

To  the  Editors  of  Electrical  World: 

Sirs  : — The  writer  has  read  with  great  interest  the  article 
by  Mr.  Louis  Cohen  and  the  editorial  in  your  issue  of  Sept. 
21,  on  "Distortion  in  Telephonic  Transmission."  The  increase 
in  attenuation  due  to  "skin  effect"  in  the  large  wire  under 
consideration,  is  interestingly  shown,  and  is  of  value  as  not 
having  usually  been  considered  by  previous  mathematical  in- 
vestigators. That  this  causes  any  noticeable  proportion  of  the 
distortion  in  telephonic  transmission,  however,  does  not  follow. 

The  case  considered  by  him  is  one  which  would  show  the 
greatest  possible  distortion  due  to  "skin  effect,"  as  to  the  best 
of  the  writer's  knowledge  the  line  cited  is  of  the  largest  diam- 
eter in  commercial  use  for  telephonic  transmi?sioa  Ninety- 
nine  per  cent  of  telephonic  connections  are  over  wires  of 
smaller  diameter  than  this,  where  the  "skin  effect"  is  far  less. 

A  500-mile  length  of  a  line  of  the  constants  mentioned,  with 
no  auxiliary  apparatus  or  cable  at  either  end,  will  give  as 
nearly  perfect  speech  transmission  as  is  ever  found  in  tele- 
phonic service.  Such  a  connection  would  be  many  times  clearer 
than  the  average  short-distance  conversation  in  a  city  where 
cable  is  used,  and  it  would  be  impossible  to  detect  the  small 
percentage  of  distortion  indicated  by  the  attenuation  calcula- 
tions. Indeed,  it  might  be  shown  by  carrying  the  calculations 
further,  that  the  distortion  due  to  the  essential  apparatus  of 
the  telephone  instruments  themselves  is  greater  than  that  of 
the  line  in  question. 

Each  piece  of  auxiliary  telephone  apparatus,  such  as  a  relay, 
repeating  coil  or  condenser,  produces  greater  distortion  than 
that  of  the  line  mentioned.  The  combination  of  such  apparatus 
with  a  number  of  miles  of  No.  19  or  No.  22  B.  &  S.  gauge 
cable,  such  as  is  largely  used  for  telephonic  transmission,  may 
give  a  difference  of  attenuation  of  several  thousand  per  cent 
between  the  frequencies  of  200  and  2000,  and  still  give  good 
commercial  transmission. 

As  an-  example,  take  the  simple  case  of  a  25-mile  length  of 
19  gauge  cable,  loop  resistance  90  ohms,  and  mutual  capacity 
.08  m.  f.  per  mile,  with  a  local  battery  instrument  at  each 
end.  If  the  instruments  are  equipped  with  cut-out  buttons  to 
short-circuit  the  secondary  winding  of  the  induction  coil,  they 
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may  be  considered  as  equivalent,  when  listening,  to  having  the 
receiver  bridged  across  the  line. 

The  self-induction  and  skin  effect  of  such  a  line  may  be 
shown  to  be  practically  negligible,  and  the  receiving  and  im- 
pedance is  represented  by  the  formula : 

Zr  =  Zi  sink  ax  +  Za  cosh  ax  * 
where  Zi  is  the  line  impedance,  Za  the  impedance  of  apparatus 
at  the  terminal  end,  and  a  =  Vjrc.    Assuming  for  the  receiver, 
i?  =  60,   L  ^  .1    (3  =  0,    /  =  o)    we   have    for    the    frequencies 
of  200  and  2000  p.  p.  s. 

200  p.  p.  s.  Zr  =  2518    758°  30'  ohms. 

2000  p.  p.  s.  Zr  =  1 11,000    7380°  ohms. 

This  result  is  rather  startling,  and  shows  the  full  effect  of 
distortion,  both  as  regards  attenuation  and  phase  relation  of 
wave  components.  It  is  still  more  striking  when  one  considers 
that  this  hypothetical  circuit  does  not  represent  the  extreme 
limit   of   possible  conversation.     Fair   conversation   is   possible 

•Kennelly.      Transactions  Int.   Elec.   Cong.,    1904,  Vol.    i.   p.    73. 


over  such  a  length  of  cable  and  through  all  the  auxiliary  ap- 
paratus of  a  modern  exchange  system,  although  the  distortion 
would  be  much  greater  than  the  above,  and  poor  conversation 
is  possible  over  10  or  15  additional  miles  of  cable. 

This  simple  example  will  show  that  the  distortion  occurring 
in  cable  circuits  is  very  many  times  greater  than  that  due  to 
"skin  effect,"  even  where  the  largest  commercial  telephonic 
conductors  are  used. 

Jn  a  mixed  circuit  composed  partly  of  aerial  wire  and  partly 
of  underground  cable  (a  typical  long-distance  connection),  it  is 
readily  seen  that  the  distortion  in  the  aerial  line  is  very  small 
compared  to  that  in  the  cable  and  apparatus  at  either  end;  so 
that  the  distortion  due  to  "skin  effect"  in  telephonic  transmis- 
sion is  usually  a  negligible  factor  in  the  total  distortion  of  a 
telephone  connection,  and  is  always  an  unimportant  one. 

The  case  calculated  is  also  interesting  as  indicating  that  a 
frequency  of  2000  p.  p.  s.  is  higher  than  the  maximum  which 
it  is  necessary  to  transmit  to  give  intelligible  speech. 

Chicago.  III.  W.  C.  Ye.atman'. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,    Motors   and   Transformers. 

Train-Lighting  Dynamo. — M.  Os.nos. — .\  description  of  a 
new  train-lighting  dynamo  built  by  the  Felten  &  Guilleaumme- 
Lahmeyer  Company.  The  voltage  is  maintained  automatically 
constant  within  wide  limits  of  speed,  and  the  current  has  always 
the  same  direction  whatever  the  direction  of  rotation.  The 
dynamo  itself  has  no  special  features:  the  novelty  rests  in  the 
exciter.  The  voltage  of  the  exciting  machine  decreases  with 
the  speed  and  reverses  its  direction  with  the  direction  of  rota- 
tion of  the  machine.    The  principle  is  shown  in  Fig.  i,  in  which 


FIG.    I. — TRAI.V-LIGHTING    DYNAMO. 

/.*  is  the  dynamo,  which  gives  the  current  for  lighting  the  lamps ; 
Si  is  the  exciting  winding  of  this  dynamo,  and  is  supplied  with 
current  from  the  brushes,  aa,  of  the  exciter,  E.  The  exciter 
has  another  pair  of  brushes,  bb,  in  series  with  the  winding  Sz. 
The  exciting  current  is  furnished  by  the  battery  Si.  The  turns 
of  the  winding  Sx  are  adjusted  when  testing  the  machine  so  as 
to  get  the  correct  intensity  of  the  armature  "quadrature  field." 
The  battery  Bz  is  charged  from  the  dynamo  D.  The  principle 
of  operation  is  as  follows :  The  current  I'j  which  is  taken  off 
from  the  brushes  a  produces  an  armature  field  in  the  direction 
of  these  brushes.  In  this  "quadrature  field"  the  armature 
rotates  and  there  is,  therefore,  at  the  auxiliary  brushes  bb  an 
e.  m.  f.  d  which  counteracts  the  battery  voltage  C\  so  that  the 
exciting  current  of  the  exciter  is  i,  =  ki  (ei  —  <■>)  where  k, 
is  constant.  Since  Ci  is  produced  by  the  rotation  of  the  arma- 
ture in  the  field  generated  by  i,,  Cj  =  kii^n  where  n  is  the  speed 
and  fea  is  another  constant.  Thirdly,  i,  is  produced  from  the 
e.  m.  f.  between  a  and  a  which  is  due  to  the  rotation  of  the 
armature  in  the  field  produced  by  I'l  so  that  i,  =:  A',i',m.  From 
these  three  equations  it  follows  that  tlie  exciting  current  t,  of 
the  main  dynamo  D  bears  the  following  relation  to  the  speed  n. 


a  -f  bit' 
where  a  and  b  are  constants.  Since  h  is  in  the  numerator  and 
n'  in  the  denominator  it  follows  that  I'l  decreases  with  n  be- 
ginning with  a  certain  value  of  n.  Ry  a  suitable  choice  of  the 
constants  a  and  b,  which  determine  the  magnetic  properties  of 
the  exciter,  if  is  possible  to  predetermine  the  point  from  which 
ij  begins  to  decrease.     When   the  ilircction  of   rotation   is   re- 


versed, the  voltage  of  the  exciter  and,  tliercfore,  the  exciting 
current  of  the  main  dynamo  D,  changes  in  direction.  The 
voltage  of  the  main  dynamo  D,  therefore,  has  always  the  same 
direction  whatever  may  be  the  direction  of  rotation.  In  order 
to  get  good  results,  the  exciter  must  be  saturated  in  a  peculiar 
way.  The  author  finally  shows  how  it  is  possible  to  use  the 
exciter  itself  as  a  train-lighting  machine. — Elek.  Zeit.,  Sept.  19. 

Alternators  in  parallel. — F.  Emde. — Goerges  has  formerly 
pointed  out  that  in  the  operation  of  alternators  in  parallel  the 
damping  winding  does  not  always  diminish  the  oscillations  of 
power,  but  makes  matters  worse  if  the  frequency  of  the  free 
oscillations  of  the  pole  wheel  is  below  0.707  times  the  fre- 
quency of  the  forced  oscillations.  Rosenberg  has  also  dis- 
cussed the  matter  in  great  detail.  The  present  author  en- 
deavors to  discuss  the  same  subject  from  a  new  and  simple 
point  of  view  by  means  of  diagrams. — Elek.  u.  Masch.,  Sept.  22. 

Compound  Alternators. — J.  Rezelman  and  J.  Ferret. — A 
mathematical  note  illustrated  by  diagrams  on  a  method  of  com- 
pounding alternators. — L'Eclairage  Electriquc,   Sept.   7. 

Testing  Dynamos. — C.  F.  Guilbert. — The  first  part  of  an 
article  illustrated  by  diagrams  on  practical  methods  of  deter- 
mining the  characteristic  curves  of  dynamos  and  motors.  The 
author  first  discusses  direct-current  dynamos. — L'Eclairage 
Electrique,  Sept.  14. 

Lamps  and  Lighting. 

Metallic-Filament  Lamps. — .\  note  on  a  recent  British  patent 
of  the  British  Thomson-Houston  Company  according  to  which 
in  the  manufacture  of  metallic  filaments  for  incandescent  lamps 
water-gas  is  used  as  an  inert  or  reducing  atmosphere  in  which 
to  treat  the  filaments.  Its  advantages  are  low  thermal  con- 
ductivity and  cheapness. — Lond.  Elec.  Eng'ing,  Oct.  3. 

Quarts  Lamp  as  Competitor  of  Arc  Lamps. — O.  Bussmann. 
— His  full  paper  on  the  quartz  lamp  of  Kiich,  which  is  a  high- 
efficiency  mercury-vapor  lamp  with  a  life  of  1000  hours,  and  is 
intended  to  compete  with  high  candle-power  arc  lamps. — Elek. 
Zeit.,  Sept.  19.  A  long  illustrated  abstract  of  this  paper  was 
given  in  last  week's  issue  on  page  769. 

Melting  Point  of  Pure  Tungsten. — H.  von  Wartenberg. — 
Pure  tungsten  was  melted  in  a  vacuum  tube  and  the  melting 
point  foimd  to  be  between  2800  deg.  C.  and  2850  dcg.  C.  (be- 
tween S072  deg.  F.  and  5162  deg.  F.). — From  Bcrichtc,  1907,  v. 
40,  p.  3287,  abstracted  in  Jour.  Soc.  Chem.  Industry,  Aug.  31. 
Power. 

Electricity  in  the  Austrian  Iron  Industry — \V.  Kestranek. — 
An  Iron  and  Sled  Institute  paper,  in  which  the  author  states 
that  the  most  extensive  application  of  electricity  is  found 
everywhere   in   .\ustrian   iron  and  steel  works,  mostly  in  con- 
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juriclion  with  Ijlasl-furnacc  gas  engines,  and  al.so  coke-oven 
gas  engines  for  the  fjeneration  of  power;  as  an  example,  in 
VVitkowilz  a  plant  of  this  description  of  5700  horse-power 
exists.  At  the  Austrian  blast  furnaces  which  yield  790,000  cii. 
meters  of  gas  per  hour,  263,000  cubic  meters  are  used  for  blast 
heating,  so  that  527,000  cubic  meters  are  availablie.  Of  this 
quantity,  at  the  present  time,  358,000  cubic  meters,  or  68  per 
cent,  are  utilized  for  boiler  heating,  and  34,000  culric  meters,  or 
6.5  per  cent,  representing  12,000  horse-power,  in  gas  engines, 
whilst  the  remainder  of  tlie  gas  is  used  partly  for  ore-roasting 
or  in  drying  kilns,  ai^d  partly  drawn  off  unutilized.  The 
Bohmische  Montangesellschaft,  which  at  present  is  utilizing 
blast-furnace  waste  gases  on  the  most  extensive  scale,  utilizes 
23  per  cent  of  the  available  gas  in  gas  engines.  In  the  Austrian 
coke  works,  the  coke  ovens  yield  86,000  cubic  meters  of  gas 
per  hour,  of  which  quantity  the  coke  ovens  themselves  absorb 
62,000  cubic  meters,  so  that  24,000  cubic  meters  are  available. 
Of  this  quantity  5700  cubic  meters,  or  24  per  cent,  are  utilized 
in  gas  engines,  whilst  the  remainder  is  used  for  boiler  heating. 
The  most  complete  application  of  electricity  to  the  driving  of 
rolling  mills  is  in  Teschen,  -where,  not  only  the  finishing,  inter- 
mediate and  roughing  trains,  but  also  the  reversing  rolling- 
mills  are  driven  by  electric  motors.  High-grade  alloy  steels, 
especially  tool  steels,  are  now  being  made  in  various  Austrian 
plants  in  the  electric  furnace,  the  Kjellin  process,  Keller  pro- 
cess and  the  Heroult  process  being  used.  The  author  also 
speaks  of  the  importance  to  the  iron  industry  of  sufficiently 
high  protective  import  duties,  of  the  association  of  iron  works 
into  a  syndicate,  and  of  the  concentration  of  smaller  wurks 
into  larger  units. — Elcclrochem.  and  Met.  Ind.,  October. 

Italian  Transmission  Plant. — An  illustrated  description  of  the 
transmission  system  from  Caffaro  to  Brescia.  The  energy  is 
furnished  to  a  caustic  soda  factory  in  Brescia,  and  is  also  used 
for  lighting  and  power  purposes  in  the  cities  of  Manerbio, 
Brescia,  Cremona  and  Ponle  Viggio.  There  will  be  five  sets  of 
macliincs,  each  of  2500  horse-power,  of  which  four  are  already 
in  operation.  The  generating  e.  m.  f.  is  from  9000  to  10,500 
volts.  The  e.  m.  f.  is  raised  in  transformers  to  40,000  or  46,000 
volts  for  transmission  to  a  large  distribution  and  transformer 
station  in  Brescia,  where  the  e.  m.  f.  of  part  of  the  energy  is 
transformed  down  to  3600  volts,  while  the  balance  is  trans- 
rtiitted  at  36,000  volts  to  the  other  cities  mentioned  above. — 
Schtveis.  Elck.  Zcit.,  1907,  pp.  2,  13,  27  and  37;  abstracted  in 
Elek.  Zeit.,  Sept.  26. 

Poiver  Plant. — J.  Rkyval. — A  Swiss  company  is  erecting  at 
present  two  new  hydro-electric  plants  of  large,  capacity.  The 
first  is  located  in  the  district  of  Claris,  in  Switzerland,  and  will 
have  a  maximum  output  of  36,000  horse-power,  furnishing  en- 
ergy exclusively  for  lamps  and  motors  to  this  very  active  in- 
dustrial district.  It  will  be  electrically  connected  with  the 
generating  station  at  Beznau.  The  second  plant  utilizes  the 
falls  of  the  Tessin  River,  in  the  Biaschiana  district.  Various 
data  are  given  on  the  hydraulic  development  of  the  latter 
station. — I.'lu-lairayc  Elcctriquc,  Sept.  14. 

Peat  as  Fuel. — A  net  work  of  canals,  of  a  total  length  of  24 
miles,  has  been  built  in  an  extensive  peat  district  in  northern 
Germany,  and  a  large  electric  station  is  to  be  erected  which  will 
furnish  piimarily  energy  for  the  operation  of  electric  ploughs 
and  otlier  machinery  needed  for  rendering  the  peat  district 
available  for  farming.  Energy  is  also  to  be  transmitted  for 
lighting  and  power  purposes  to  various  cities  within  a  distance 
of  13  miles.  Peat  will  be  used  exclusively  as  fuel  in  the 
station. — Elch.  Zcit.,  Sept.  26. 

Charginy  Afiparatus  for  Blast  Furnaces. — G.  Meykr. — A  fully 
illustrated  detailed  description  of  the  electric  equipment  of  the 
charging  apparatus  for  the  blast  furnaces  in  a  German  works. 
It  is  stated  that  the  Ward-Leonard  system  of  control  has 
proved  very  successful  for  such  work. — Elck.  Kraftbetr.  u. 
Bahiieii,  Aug.  3. 

Electric  IVindinn  in  Mines. — L.  "  Bkckkr. — A  very  long 
mathematical  article  discussing  the  advantages  of  the  Ilger  sys- 
tem and  endeavoring  to  refute  the  objections  which  have  been 
rais>Hl   .Ti<:iiii<t   ii        VU,-  .inllinr   discus'so';   in   detail   llie   ilitTorent 


mechanical  and  electrical  losses,  and  shows  how  to  determine 
the  most  favorable  slip  necessary  to  allow  the  flywheel  to  take 
up  the  variations  of  load. — Elek.  Kraftbetr.  u.  Bahncn,  Sept.  4, 
14  and  24. 

Traction. 

Municipal  Traniu.'ays  Association. — .\  full  account  of  the 
Manchester  convention  of  the  (British)  Municipal  Tramways 
.■\ssociation.  In  A.  L.  C.  Fell's  paper  on  "rail  corrugation" 
the  importance  of  the  initial  condition  of  the  rail  was  insisted 
on,  and  the  weight  of  the  discussion  which  followed  also  em- 
phasized the  predominance  of  the  rail  as  a  factor  in  producing 
the  evil,  although  the  usual  contradictory  variety  of  opinions 
was  expressed.  J.  Dalrymple  in  his  paper  on  "Staff  Organiza- 
tion" plactd  particular  emphasis  upon  the  necessity  of  the  head 
officer  of  a  tramway  department  having  effective  control  over 
all  parts  of  the  work,  even  though  the  actual  execution  might 
be  entrusted  to  other  officers,  and  he  laid  down  a  scheme  of 
organized  development  which  is  designed  to  leave  the  general 
manager  free  to  manage,  whilst  the  detail  executive  work  is  dis- 
tributed among  subordinates  responsible  to  him.  An  advocacy 
of  "Long  Wheel-base  Trucks,"  by  Acland,  revealed  much  dif- 
ference of  opinion  on  the  subject  of  truck  design,  the  present 
English  practice  in  which  is  generally  felt  to  be  unsatisfactory 
in  several  particulars.  In  the  course  of  the  discussion,  an  ac- 
count was  given  of  a  new  type  of  truck  now  under  trial  at 
Burnley.  Baker  contributed  a  paper  summarizing  the  condi- 
tions of  employment  in  municipal  tramways  throughout  the 
United  Kingdom,  provoking  a  discussion  on  rates  of  pay  and 
other  labor  conditions  generally,  the  greater  part  of  which  was 
held  in  private.  The  subject  of  the  maintenance  of  the  paving 
of  tramway  tracks  and  margins  was  brought  forward  by  F. 
Spencer,  and  relegated  to  the  executive  committee  to  consider 
collective  action.  The  new  president  is  Aldworth,  of  Notting- 
ham.— Lond.  Elec.  Eng'ing,  Oct.  3. 

Rail  Corrugation. — A.  L.  C.  Fell. — His  paper  read  before  the 
(British)  Municipal  Tramways  Association.  After  study  and 
investigation  on  various  tramway  systems,  the  author  has  come 
to.  the  conclusion  that  corrugations  are  not  due  entirely  to  one 
cause.  The  following  are,  in  his  opinion,  some  lif  the  chief 
producers  of  the  trouble:  (i)  Original  roughness  of  rail  after 
rolling:  (2)  cold  rolling  of  rails  by  the  car  wheels:  (3)  soft 
rails  and  heavy  cars;  (4)  sand  and  grit  on  head  of  rail;  (5) 
defective  and  open  joints;  (6)  tight  or  wide  gauge  of  track 
or  wheels;  (7)  loose  or  springy  rails  and  points;  (8)  defective 
trucks  being  out  of  square  and  buckling;  (9)  slip  of  wheels  at 
curves;  (10)  wheels  not  being  of  same  diameter;  (11)  flats  on 
wheels;  (12)  rapid  acceleration  and  retardation,  causing  wheelf 
to  slip;  (13)  defective  brake  mechanism,  or  by  too  rapid  appli- 
cation of  the  brakes,  causing  chattering  and  a  series  of  short 
skids.  Any  of  the  aljove  matters  may  be  responsible  for  the 
trouble,  but  the  author  still  considers  that  the  "original  sin"  is 
produced  when  the  rails  are  rolled,  and  it  will  quickly  develop 
into  corrugation  unless  the  surface  of  the  rails  is  ground  im- 
mediately after  they  are  laid.  On  the  Vauxhall  to  Victoria 
route  of  the  L.  C.  C.  tramways  the  rails  were  rubbed  with  c.ir-. 
borundum  blocks  before  electric  cars  began  to  run.  DistiiKt 
signs  of  corrugation  then  appeared,  and  were  ground  out.  .A 
heavy  service  of  cars  has  been  in  operation  over  these  lines 
during  the  past  14  months,  and  there  are  only  very  slight  signs 
of  corrugation,  except  on  the  Vauxhall  Bridge  crossing  the 
Thames,  where  the  corrugation  is  more  serious.  This  is.  no 
doubt,  due  to  the  spring  of  the  rails  on  the  bridge.  In  another 
case  where  fully  developed  corrugations  along  the  Claphani 
Road  were  rubbed  out  in  a  similar  manner  at  the  same  time, 
the  rails  arc  now  badly  marked  again,  the  service  of  cars  and 
the  speed  in  each  case  being  practically  the  same.  .An  im- 
portant question  which  has  to  be  answered  before  the  root  of 
the  evil  can  be  discovered  is :  Why  are  corrugation  waves  the 
same  length  with  varying  speeds  within  certain  limits,  say, 
from  4  to  16  miles  per  hour?  One  possible  explanation  is  that 
corrugation  may  be  in  some  instances  caused  by  the  cold  rolling 
of  the  rail  by  the  car  wheels.  With  a  light  car.  such  as  a 
horse  i-:ir,  the  rolliiii;  is  almost  imperceptible.     With  a  heavier 
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electric  car  the  weight  is  sufficient  to  start  cold  rolling,  and  a 
wave  starts  at  the  softest  part  of  the  rail  and  travels  forward 
until  the  weight  of  the  car  is  not  sufficient  to  carry  the  wave 
further ;  the  wheels  then  ride  over  the  top  of  the  wave  and 
violent  oscillation  is  set  up  and  the  corrugation  gradually  ex- 
tends. This  theory  will  possibly  partly  account  for  the  non- 
appearance of  corrugations  on  heavy  railways.  In  this  case  the 
weight  of  the  train  would  be  sufficient  to  roll  the  rail  through- 
out its  whole  length,  especially  as  the  whole  of  the  wheels 
under  the  carriages  are  simply  acting  as  rollers. — Eond.  Elec- 
trician, Oct.  4. 

Three-Phase  Locoinotizes. — G.  Jacobv. — With  respect  to  the 
locomotives  in  the  Simplon  Tunnel,  the  author  discusses  in  a 
simple  way  the  general  principles  of  speed  control  by  means 
of  changing  the  number  of  poles. — Elek.  Kraftbetr.  u.  Bahnen, 
Sept.  14. 

Single-Phase  Traction. — H.  M.  Hobart. — .\n  illustrated  de- 
scription of  the  Heyland  "cascade  single-phase  railway  sys- 
tem," which  was  recently  described  in  the  Digest. — Lond.  Elec. 
Eng'ing,  Oct.  3. 

Installations,   Systems  and   Appliances. 

Electric  liistnUatiou  of  Dcfartmcnl  Store— R.  Zaudv.— A 
fully  illustrated  description  of  the  electric  installation  of  a 
new  department  store  in  the  western  part  of  Berlin,  which 
consumes  per  year  about  1,000,000  kw-hours.  The  number  of 
carbon- filament  and.  metallic-filament  lamps  is  5200,  the  num- 
ber of  Xernst  lamps  2925,  the  number  of  arc  lamps  635.  There 
are  also  in  use  59  motors  having  a  total  rating  of  654  horse- 
power. On  account  of  lack  of  space  it  w;is  impossible  to  erect  an 
isolated  plant,  and  the  energy  is  bought  from  the  electricity 
works  of  Charlottenburg,  the  motors  being  directly  connected 
to  the  supply  network.  On  the  other  hand,  in  order  to  get  an 
acceptable  tariff  from  the  station,  it  was  necessary  to  install 
storage  batteries  for  lighting  in  the  evening,  and  for  this  rea- 
son direct  current  had  to  be  chosen.  The  three-phase  currents 
supplied  from  the  central  station  are  converted  into  direct  cur- 
rent by  three  motor-generators,  the  direct-current  machines  of 
which  have  ratings  of  300,  300  and  165  kilowatts,  respectively. 
These  motor-generators  change  the  3000-volt,  three-phase  cur- 
rent into  direct  current  of  25  volts.  Details  are  given  of  the 
construction  of  the  switchboard  and  the  method  of  wiring. 
On  account  of  the  lack  of  walls  within  the  building  the  cables 
are  placed  in  the  floor.  For  three  floors,  arc  lamps  are  used, 
while  the  floor  devoted  to  ladies'  wearing  apparel  is  lighted  by 
Xernst  lamps.  Emergency  lamps  are  fed  by  means  of  a 
separate  network  from  the  storage  battery. — Elek.  Zeit., 
Sept.  26. 

Hamburg. — \n  account  of  the  development  of  the  Hamburg 
Electricity  Works.  The  first  plant  was  erected  in  1888,  but 
there  are  now  four  different  plants,  with  a  total  rating  of  35.100 
horse-power  or  22.700  kilowatts.  Besides  this  the  storage  bat- 
teries- which  are  placed  in  the  power  stations  and  in  the  sub- 
stations, have  an  aggregate  rating  of  S125  kilowatts,  so  that 
the  total  electrical  rating  of  generators  and  storage  batteries 
is  30,825  kilowatts.  For  the  whole  lighting  network  the  three- 
wire  system  at  2  x  no  volts  is  used.  With  the  exception  of 
the  network  in  the  St  Pauli  district,  the  neutral  conductor  is 
insulated. — F.lck.  Kraftbetr.  u.  Bahnen,  Sept.  4. 

Electrophysics  and  Magnetism. 

Kiidium  in  Hocl.s—.\.  S.  F.vk  anh  1).  .M(  Intosh. — Strutt 
has  formerly  investigated  the  amount  of  radium  present  in 
specimens  of  rocks  obtained  from  sources  differing  widely  in 
geographical  distribution  and  in  geological  time.  .As  the  aver- 
age result  of  his  investigation  there  is  1.4  X  10"  gram  of 
radium  in  every  gram  of  earth.  From  this  it  follows  that  near 
the  earth's  surface  there  is  about  28  times  as  much  radium 
present  as  wiH  account  for  the  existing  temperature  gradient 
within  the  earth.  Since,  however.  .Strutt  did  not  select  a  single 
specimen  for  investigation  from  .\nirrica,  the  present  authors 
have  determined  the  amount  of  radium  present  in  typical  rocks 
in  the  immediate  neighborhood  of  Montreal  anrl  have  found 
that  the  amount  of  the  content  of  radium  is  of  the  same  order 


of  magnitude  as  that  found  by  Strutt.  Three  explanations  may 
be  offered.  Either  the  interior  of  the  earth  is  different  in 
constitution  from  the  earth's  crust,  or  the  disintegration  of 
radium  is  retarded  or  stopped  under  the  extreme  pressure  in 
the  earth's  interior,  or  radium  may  have  reached  the  earth 
from  external  sources. — Phil.  Mag.,  August. 

A  A'cii'  Radioactii'e  Element. — B.  B.  Boltwood. — A  note 
pointing  out  that  strong  evidence  has  been  obtained  of  the 
existence  in  uranium  minerals  of  a  new  radioactive  element, 
which  emits  both  alpha  and  beta  radiations,  which  produces 
no  emanation  and  which  resembles  thorium  in  its  chemical 
properties.  It  is  without  doubt  a  disintegration  product  of 
uranium,  and  is  in  all  probability  the  immediate  parent  of 
radium.  The  name  "ionium"  is  proposed  for  this  new  sub- 
stance, a  name  derived  from  the  word  "ion."  This  name  is 
believed  to  be  appropriate  because  of  the  ionizing  action  which 
it  possesses  in  common  with  the  other  elements  which  emit  alpha 
radiations. — American  Journal  of  Science,  October. 

Rays. — C.  D.  CooKSEV. — An  experimental  investigation  of 
corpuscular  rays  produced  in  different  metals  by  roentgen  rays. 
Some  of  his  results  do  not  appear  to  agree  well  with  the  e.x- 
planation  suggested  by  J.  J.  Thomson,  according  to  which  the 
energy  of  the  corpuscular  secondary  rays  is  due  to  an  explosion 
of  the  atom  and  not  directly  to  the  energy  in  the  primary  rays. 
The  author  found,  for  instance,  that  the  more  penetrating 
primary  rays  give  rise  to  corpuscles  of  higher  velocity  than 
the  softer  rays  do,  while  the  intensity  of  the  primary  rays 
makes  no  difference  in  their  velocitj'. — American  Journal  of 
Science,  October. 

The  Disappearance  of  Magnetism. — M.  Gildemeister. — 
When  iron  is  placed  in  a  magnetic  field  whose  intensity  de- 
creases or  increases  suddenly,  it  does  not  immediately  assume 
the  corresponding  magnetic  state,  but  only  after  a  few  minutes. 
The  change  occurring  seems  to  consist  of  two  parts,  one  of 
which  takes  place  very  rapidly,  and  the  other  slowly,  with  a 
pause  between  them.  The  present  investigation  is  concerned 
with  the  cessation  of  magnetization  after  the  removal  of  the 
magnetizing  field,  within  l/2aooth  second  after  break.  The  con- 
clusions from  the  author's  experimental  research  are  as  fol- 
lows: In  i/300,oooth  second  the  magnetization  falls  to  less 
than  half  its  initial  value.  If  only  the  best  results  arc  counted, 
the  time  may  be  reduced  to  two-thirds  or  one-half  the  above. 
In  i/i50,oooth  second  the  magnetization  falls  to  less  than  one- 
tenth  of  its  initial  value,  and  after  l/l50,ocoth  second  it  has 
totally  disappeared.  In  the  interval  between  i/5o,oooth  and 
I, ''2000th  second  the  magnetization  does  not  fall  perceptibly. 
The  slow  demagnetization  evidently  docs  not  set  in  until 
I /2000th  second  has  been  exceeded. — Lond.  Electrician,  Sept.  27. 

Magneto-Optics. — ].  Becqu'erel. — .\  long  paper  in  which  the 
author  first  describes  experiments  on  magneto-optical  phe- 
nomena in  crystals.  Xenotim  and  tysonit  crystals  were  experi- 
mented with,  and  the  author  investigated  the  propagation  of 
light  in  directions  perpendicular  to  and  parallel  with  the  lines 
of  magnetic  flux,  and  also  magnetic  rotation  polarization.  In 
the  second  part  of  his  paper  he  modifies  Voigt's  theory  to  ex- 
plain his  observations. — Phys.  Zeit.,  Oct.   i. 

Units,  Measurements  and  Instruments. 

Measuring  Electrolytic  Resistance. — W.  S.  Fra.nkli.v  and 
L.  A.  Frei-deniiercer. — Since  in  determining  the  conductivity 
of  electrolytes  it  is  important  to  eliminate  the  influence  of 
electrodes,  the  authors  have  developed  a  method  in  which  no 
electrodes  are  used  at  all.  The  principle  may  be  best  seen  from 
their  first  arangcment,  which  is  shown  in  Fig.  2.  The  two 
primary  coils,  /'  and  P',  are  connected  in  scries  across  no 
volts,  i.i3-cycle  mains;  producing,  with  open  secondaries,  a 
magnetic  flux  in  the  transformer,  as  shown  by  the  dotted  line. 
The  reluctances  of  the  various  legs  of  the  'ransformer  are  ad- 
justed so  lh.-*t  no  flux  passes  through  the  test  coil,  .U.  which  is 
connected  to  a  telephone  receiver  or  alternating-current  gal- 
vanometer. If  now  a  load  is  thrown  on  the  transformer  by 
filling  the  glass  vessel  with  an  cleotrolyte,  the  balance  of  m.  in. 
f.    is   disturbed,    some    fltix    crosses   through    the    lest   coil.    M, 
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producing  sounJ  in  ihe  telephone  receiver.  If  the  other  sec- 
ondary coil  is  now  closed  through  an  adjustable  resistance,  Rz, 
a  balance  of  m.  ni.  f.  may  again  be  obtained,  and  no  sound 
heard  in  the  telephone  receiver;  then  Rt  is  equal  to  the  re- 
sistance of  the  electrolyte  in  the  glass  vessel.     This   arrangc- 
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FIG.   2. — MEASURING   ELF.CTROLYTIC   RESISTANCES. 

ment  and  the  second  one  described  by  the  authors  were  not 
sensitive  and  finally  the  arrangement  shown  in  Fig.  3  was  used 
for  the  actual  tests.  It  represents  a  Wheatstone  bridge  in 
which  the  electrolyte  is  connected  electromagnetically  to  one 
of  the  arms  of  the  bridge.  A  slide  wire,  AB,  consisting  of  120 
ft.  of  No.  16  B.  &  S.  German  silver  wire,  is  wound  back  and 
forth  on  a  flat  wood  surface  of  convenient  size.  With  sec- 
ondaries open-circuited  the  slider,  P,  is  adjusted  for  zero  gal- 
vanometer deflection.  With  the  galvanometer  used  (20  ohms) 
and  a  sensibility  of  lo-°  amperes  per  cm  of  scale  deflection,  a 
movement  of  P  of  1/16  in.  in  the  120  ft.  of  slide  wire  caused  a 
galvanometer  deflection  of  10  cm  (scale  divisions.)  With  a  tele- 
phone receiver  the  balance  point  on  the  slide  wire  could  only 
be  located  within  6  ins.    The  secondary  coil  actually  used  con- 


FIG.  3. —  MEASURING  RESISTANCE  OF  ELECTROLYTE. 

sisted  of  nine  turns  (instead  of  one  turn)  so  that  the  re- 
sistance (i?:)  necessary  to  balance  the  electrolyte  of  one  turn 
must  be  divided  by  81  (the  square  of  the  ratio  of  turns)  to 
obtain  the  actual  resistance  of  the  electrolyte  contained  in  the 
glass  vessel.  The  slider  P  being  set  so  as  to  give  zero  gal- 
vanometer dcflcclion,  10,000  ohms  {Ri)  produced  a  deflection 
of  2  cm  (scale  divisions).  This  method  was  applied  to  the  de- 
termination of  the  conductivity  of  various  salt  solutions,  and 
in  all  cases  a  close  agreement  within  experimental  error  was 
found  between  the  results  of  this  electrodeless  ring  method  and 
the  results  of  Kohlrausch  and  Holborn. — Physical  Rcviciv, 
October. 

Condensers. — F.  W.  Grover. — A  long  paper  on  the  simulta- 
neous measurement  of  the  capacity  and  power-factor  of  con- 
densers. Four  bridge  methods  (one  of  them  due  to  Wien)  for 
simultaneously  obtaining  the  ratio  of  two  capacities  and  the 
difference  of  their  power  factors  are  described,  and  the  equa- 
tions for  calculating  these  quantities  from  the  observations  are 
derived.  Various  sources  of  error  and  methods  of  eliminating 
them  arc  discussed.  By  the  use  of  an  auxiliary  condenser,  two 
condensers  may  be  compared  by  substitution.  This  procedure 
h;x<  \h,'  .iilriiiii',.  ih.i;   ilie  electrostatic  effects  are  eliminated. 


and  only  the  relative  values  of  the  resistances  and  inductances 
of  the  bridge  arms  need  be  accurately  determined.  These  four 
methods  are  compared  with  one  another,  and  are  shown  to  give 
results  in  good  agreement.  When  used  as  substitution  methods, 
the  capacity  ratios  of  condensers  of  o.l  mf  and  greater  may  be 
measured  to  a  few  parts  in  100,000  or  better,  and  a  phrase  dif- 
ference of  only  a  few  seconds  of  arc,  due  to  a  <iifTerence  in  the 
absorption,  may  be  detected  with  certainty.  The  small  tem- 
perature coefiicicnts  of  good  mica  condensers  may  readily  be 
determined  with  accuracy.  By  the  use  of  a  variable  air  con- 
denser, reliable  comparisons  of  the  capacities  and  power  factors 
of  condensers  of  o.ooi  mf  or  less,  such  as  short  lengths  of 
cable,  may  be  easily  made.  Methods  are  given  by  which  the 
power  factor  of  tl^e  condensers  to  be  used  as  standards  may  be 
measured.  The  Bureau  of  Standards  makes  such  determina- 
tions when  requested.  Examples  are  given  to  show  what  values 
of  the  power  factor  may  be  expected  in  condensers  by-  leading 
manufacturers.  A  knowledge  of  the  power  factor  of  a  con- 
denser gives  reliable  information  as  to  the  order  of  magnitude 
of  its  absorption  effects.  The  determination  of  the  power  fac- 
tor is  the  best  single  test  of  the  quality  of  a  condenser  which 
can  be  made. — Bull.  Bureau  of  Standards,  Vol.  Ill,  No.  3, 
August. 

Coefficient  of  Self-induction. — G.  Athanasiadis. — An  illus- 
trated note  on  the  use  of  the  differential  electrometer  for  de- 
termining the  coefficient  of  self-induction. — Phys.  Zeit.,  Sept.  15. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy. — C.  R.  Fountain  and  F.  C.  Blake. — 
An  account  of  an  experimental  investigation  of  the  relative 
amounts  of  energy  radiated  in  various  directions  about  a 
Righi  vibrator.  In  computing  the  total- energy  in  the  field  about 
a  Righi  vibrator  it  is  necessary  to  consider  the  radial  component 
of  the  electric  force  as  well  as  the  transverse  components  of 
the  electric  and  magnetic  forces.  The  electromagnetic  waves 
spread  out  from  the  spark-gap  in  such  a  manner  that  the  en- 
ergy at  any  point  is  approximately  proportional  to  the  square 
of  the  cosine  of  the  angle  between  the  radius  vector  and  the 
equatorial  plane  and  inversely  proportional  to  the  square  of 
the  distance  from  the  spark-gap.  The  energy  due  to  the  radial 
component  of  the  electric  force  varies  approximately  as  the 
square  of  the  sine  of  the  angle  between  the  radius  vector  and 
the  equatorial  plane  and  inversely  as  the  fourth  power  of  the 
distance  from  the  spark-gap.  In  order  to  receive  the  maximum 
energy  the  thermal  element  of  the  Klemencic  type  should 
everywhere  be  perpendicular  to  the  radius  vector  except  near  the 
poles,  where  it  should  be  parallel  to  the  radius  vector.  The 
thermal  element  used  in  thesfe  experiments  when  placed  in  the 
equatorial  plane  with  its  axis  parallel  to  the  direction  of  pro- 
pagation of  the  electromagnetic  waves  absorbs  more  tban  14 
per  cent  as  much  energj'  as  when  it  is  in  the  resonating  posi- 
tion. This  type  of  receiver  absorbs  a  small  amount  of  energy 
when  it  is  on  the  polar  axis  and  perpendicular  to  it,  and,  there- 
fore, perpendicular  to  the  radius  vector.  Two  such  receivers 
in  the  same  field  greatly  influence  each  other.  A  Righi  vibrator 
does  not. continue  to  give  out  wave-trains  of  the  same  strength 
or  character  as  shown  by  its  "deterioration"  with  use.  The 
waves  from  a  Righi  vibrator  appear  to  become  le?s  plane 
polarized  as  they  proceed  from  the  vibrator.  A  theory  based 
upon  the  assumption  that  the  waves  from  a  Righi  vibrator  are 
identical  with  those  from  a  vibrating  "electric  doublet"  and 
also  that  the  thermal  clement  of  the  Klemencic  type  acts  as  a 
"point  receiver"  holds  with  a  fair  degree  of  accuracy  up  to 
within  three-quarters  ^  for  the  vibrator. — Physical  Rcciew, 
October. 

Electric  Oscillations.— K.  E.  F.  Schmibt.— In  laboratory  ex- 
periments on  electric  oscillations  produced  by  the  spark  method 
he  found  that  when  the  spark  was  produced  in  air  the  results 
were  not  uniform  from  day  to  day.  but  that  when  the  sparks 
were  produced  in  an  atmosphere  of  hydrogen,  very  uniform 
and  constant  results  could  be  obtained.  When  he  tried,  how- 
ever, 10  use  snarks  through  hydrogen  for  the  purposes  of  wire- 
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less  telegraphy  he  found  that  the  results  were  by  no  means 
satisfactory.  With  the  hydrogen  spark-gap  the  oscillations  are 
of  much  less  intensity  and  considerably  more  damped  than 
with  an  air-gap.  The  same  issue  contains  another  paper  by 
the  author  on  damping  in  transmitting  and  receiving  stations 
for  wireless  telegraphy.  Methods  of  connection  are  described 
which  reduce  the  damping  of  the  oscillations.  The  author  also 
gives  results  of  measurements  which  show  the  great  influence 
of  the  atmosphere  on  the  propagation  of  the  electric  wave.  He 
also  shows  that  the  receiving  effect  is  a  maximum  fer  earthed 
systems,  and  discusses  the  influence  of  the  position  of  the 
earthed  wire  on  the  intensity  of  the  received  wave.  He  de- 
scribes an  experiment  in  which  a  differential  action  between 
the  oscillation  in  a  vertical  and  in  a  horizontal  antenna  is 
obtained. — Phys.  Zeit.,  Oct.  I. 

Electric  Oscillators. — J.  A.  Fleming. — A  continuation  of  his 
serial  on  the  elementary  theory  of  electric  oscillators  and  the 
production  of  electric  waves  thereby.  The  first  part  deals  with 
the  action  of  a  Hertzian  oscillator,  and  it  is  shown  how  to 
obtain  expressions  for  the  electric  and  magnetic  forces  at  any 
point  in  space  around  it.  The  second  part,  in  like  manner,  dis- 
cusses the  closed  or  magnetic  oscillator,  and  expressions  are 
obtained  for  the  forces  and  radiative  power.  In  the  third  part 
combinations  of  open  and  closed  oscillators  are  discussed,  and 
the  elementary  theory  of  the  bent  oscillator,  which  radiates  un- 
symmetrically,  is  given.  The  article  is  to  be  continued. — Lond. 
Electrician,  Oct.  4. 


BOOK   REVIEWS. 


Hendricks'  Co.mmekcial  Register  of  the  United  States  for 
Buyers  and  Sellers.  By  Samuel  E.  Hendricks  Company, 
of  Xew  York.  Sixteenth  edition.  1224  pages.  Price,  $10. 
This  director}'  contains  over  350,000  names  and  addresses, 
with  upwards  of  15,000  business  classifications.  It  is  per- 
haps the  most  complete  directory  of  its  kind  in  existence.  The 
present  edition  requires  76  pages  for  its  index,  which  will  give 
some  idea  of  the  comprehensiveness  of  its  classifications.  The 
policy  of  the  publishers  of  this  directory  is  to  make  no  charge 
for  fully  classifying  a  firm's  business,  and  in  this  way  a  com- 
plete representation  is  obtained.  The  electrical  headings  are 
particularly  complete,  and  the  book  will  undoubtedly  be  of 
great  value  to  any  one  who  has  occasion  to  look  up  the  ad- 
dressee of  manufacturers  or  to  learn  who  are  the  manufac- 
turers of  different  devices. 


Elements  of  Electric  Traction.    For  Motormen  and  Others. 

By  L.  W.  Gant.     New  York :    D.  Van  Xostrand  Company. 

217  pages,  38  illustrations.  Price,  $2,50. 
The  author  in  his  preface  states  that  this  book  is  based  upon 
a  short  series  of  lectures  and  practical  demonstrations  given 
to  a  class  of  motormen  and  others  at  the  Leeds  Institute 
Technical  School,  and  is  put  forth  to  serve  as  an  introduction 
to  the  more  advanced  works  on  electric  traction,  and  to  supple- 
ment the  information  given  in  various  handbooks  for  motor- 
men  and  others.  The  first  five  chapters  deal  with  the  ele- 
ments of  electricity  and  magnetism,  and  the  principles  of  the 
dynamo  and  direct-current  motor.  Chapters  S  and  6  are,  re- 
spectively, on  power  and  power  measurement,  and  the  mechanics 
of  traction,  and  Chapters  8  and  9  on  the  characteristic  proper- 
ties of  the  direct-current  motor  and  its  application  to  traction. 
The  book  ends  with  Chapter  10,  devoted  wholly  to  brakes.  Ex- 
amples have  been  added  to  some  of  the  chapters,  showing  the 
numerical  application  of  the  formulas  and  practical  principles 
developed.  We  fear  that  the  book  is  far  beyond  the  mental 
grasp  of  motormen,  excepting  the  rare  ones  who  wish  to  ac- 
quire knowledge  which  will  enable  him  to  pass  from  the  car 
platform  tothe  car  house  or  repair  shop.  On  the  other  hand, 
the  book  will  be  found  of  much  value  by  all  men  employed  in 
technical  work  on  electric  railway  systems,  and  also  by  the 
student  as  a  preliminary  of  the  reading  of  the  literature  of 
electric  traction  engineering. 


New  Type  of  Direct-Current   Generator. 

To  meet  the  increasing  demands  for  direct-current  generators 
direct  connected  to  the  prime  mover,  the  Sprague  Electric  Com- 
pany, 527  West  Thirty-Fourth  Street,  New  York  City,  has  re- 
cently brought  out  a  new  line  of  generators,  ranging  in  rating 
from  23-kw  upward.  A  distinctive  feature  in  the  design  of 
these  generators  is  the  use  of  soft  steel  instead  of  cast  iron  for 
the  magnet  j'oke.  Their  compactness,  shown  in  the  accompany- 
ing illustration,  is  specially  advantageous  in  modern  central  sta- 
tions, hotels,  office  buildings  and  apartment  houses  where  econ- 
omy of  floor  space  is  important.  Low  armature  reaction  and 
low  armature  resistance  are  other  special  features  of  the  genera- 
tors, making  them,  it  is  said,  highly  efficient,  of  excellent  regula- 
tion, and  of  good  commutation  on  overloads  without  shifting 
the  brushes.  The  machines  are  compound-wound  and  have 
laminated  poles.  This  latter  feature,  it  is  claimed,  permits  both 
elevators  and  lamps  to  be  supplied  from  the  same  generator  with- 
out troublesome  blinking  of  the  lamps. 

The  armature  core  is  also  laminated.  The  punchings  are 
made  of  sheet  steel  having  a  low  hysteresis  loss  and  are  clamped 


direct-current  generator. 
between  cast-iron  end  plates  which  have  a  projecting  flange  for 
supporting  the  end  winding,  on  a  substantial  cast-iron  spider 
to  which  they  are  securely  keyed.  Space  plates  and  a  large 
opening  through  the  center  of  the  core  permit  of  ample  ventila- 
tion. The  copper  armature  conductors  have  a  rectangular  sec- 
tion and  are  shape<l  on  a  former.  On  machines  of  standard 
speed  they  are  retained  in  the  slots  by  heavy  bands  over  the 
end  windings,  but  treated  wooden  wedges  are  also  used.  The 
commutator  is  insulated  throughout  with  micanitc  and  clamped 
by  a  cast-steel  ring  to  a  cast-iron  shell  rigidly  supported  by  the 
armature  spider.  The  brush  holders,  brushes,  rocker  arm  and 
hand  wheel  are  of  the  simple  and  substantial  construction  used 
for  years  on  Sprague  generators. 


Seventy-Two-Ton    Electric   Locomotive. 

One  of  the  most  interesting  exhibits  at  the  .\tlantic  City 
convention  of  the  American  Street  &  Interurban  Railway 
Association  was  the  15-cycle,  single-phase  locomotive  built  by 
the  Westinghouse  Electric  &  Manufacturing  Company,  and 
shown  on  the  switch  on  Virginia  Avenue,  near  the  Board  Walk 
This  locomotive  was  built  for  demonstration  purposes  under 
an  agreement  with  the  Pennsylvania  Rnilruad,  as  described 
on  page  117  of  our  issue  for  July  20,  11W7.  We  are  able  tn 
give  below  an  outline  of  certain  details  not  covered  in  our 
earlier  note. 

The  locomotive  shown  is  of  the  articulatcil  type,  and  it  con- 
sists of  two  separate  halves,  each  of  which,  Ipiwovcr,  is  complete 
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in  itself.  Each  half  has  a  maximum  draw-bar  pull  of  20,000 
lbs.  Only  one  of  these  halves  has  been  built  arid  that  one 
formed  the  exhibit  at  Atlantic  City  and  is  illustrated  in  the 
accompanying  engraving. 

The  underframing  of  the  locomotive  is  of  the  Atlantic  type, 
of  cast  steel,  with  cast  steel  end  sills  and  cross  girders,  and 
provides  for  two  driving  axles  with  wheels  72  ins.  in  diameter 
and  a  pilot  truck  with  wheels  36  ins.  in  diameter.  The  total 
wheel  base  of  the  half-locomotive  illustrated  is  20  ft.  7  ins.; 
the  rigid  wheel  base  is  7  ft.  6  ins.,  and  the  wheel  base  of  the 
pony  truck  is  6  ft.  2  ins.  The  motors  are  mounted  on  the 
driving  axles  with  the  same  sort  of  suspension  as  employed 
in  the  Xcw  Haven  locomotives  but  are  more  powerful,  having  a 
one-hour  rating  of  500  horse-power,  with  a  maximum  of  800 
horse-power  and  a  continuous  rating  of  375  horse-power.  This 
gives  a  tractive  effort  for  total  locomotive,  maximum,  40,000 
lbs.,  or  on  the  one-hour  rating  of  14.700  lbs,,  or  a  continuous 
draw-bar  pull  of  9,200  lbs. 

An  inspection  of  the  interior  of  the  locomotive  shows  great 
simplicity  as  compared  with  the  N'cw  Haven  locomotive,  owing 
principally  to  the  fact  that  no  provision  is  made  for  direct- 
currfiit  (j|)cralion.  Moreover,  the  main  transformer,  the  most 
bulky  i)f  all  the  auxiliaries,  is  carried  under  the  floor  on  the 
bolster  over  the  pony  truck,  where  it  is  entirely  out  of  the  way. 
The  rest  of  the  auxiliaries  are  mounted  on  a  raised  platform 
extending  down  the  center  of  the  car  with  passage  ways  on 
each  side,  and  at  this  height  are  capable  of  easy  inspection. 
The  end  of  this  raised  platform  nearest  the  motorman's  posi- 
tion is  given  up  to  the  unit  switches,  15  in  number,  for  the 
transforirier  taps,  and  directly  in  the  rear  of  these  switches  are 
the  three  compensating  coils  used  in  passing  from  one  tap  to 
another.  These  are  followed  by  the  electric  blower  with  air 
ducts  leading  to  the  transformer  and  motor  casings.  Directly 
in  the  rear  of  the  blower  are  the  air  reservoir  and  reverser, 
the  latter  provided  with  four  pneumatic  switches.  These 
switches  are  of  the  standard  pneumatic  type  but  larger  than 
those  used  in  ordinary  car  control.  The  rest  of  the  apparatus 
on   the  platform   i-onsi^ts  of  n   pnrumatio  track-sander,  a  com- 
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pressor    molor    and    a    20-voIt    storage    battery    with    a    small 
motor-generator  for  charging. 

The   following  are  some  general  data  of  the  complete  loco- 
motive : 

Total  weight,  tons i.(0 

Weight  on  each  driver,  pounds 50.000 

Weight  on  each  of  the  two  pony  trucks,  pounrls.  .40.000 

Weigjit  of  each  motor,  pounds 19,500 

Length  over  all  (half  locomotive) 31  ft. 

1  Kiglit    of    locomotive '.?  ft.  4  ins. 

Width  of  locomotive 10  ft. 

Tlie  center  of  gravity  of  the  locomotive  is  about  55  ins.  above 
the  beads  of  the  rails. 


The  locomotive  is  designed  to  operate  with  an  e.  m.  f.  of 
11,000  volts  on  the  trolley  wire  and  275  on  each  motor. 

A  sign  mounted  on  the  locomotive  shown  at  Atlantic  City 
stated  that  during  the  past  two  and  a  half  years  630  Westing- 
house  single-phase  locomotives  had  been  shipped  to  18  railway 
companies  in  .America  and  Europe.  These  motors  range  from 
40  to  250  nominal  horse-power,  and  make  a  total  of  79.380 
nominal  horse-power.  There  are  now  on  order  310  Westing- 
house  single-phase  railway  motors  for  shipment  to  11  difTerent 
railway  companies,  totalling  34,135  nominal  horse-power.  This 
makes  a  grand  total  of  940  Westinghouse  single-phase  motors 
delivered  to  or  on  order  for  25  different  railway  companies, 
and  aggregating  113,515  nominal  horse-power. 


Soft-Drawn   Steel   Instrument   Cases. 

The  American  Instrument  Company,  Newark,  N.  J.,  has  de- 
veloped an  effective  form  of  magnetic-shielding  case  for  its 
electrical  instruments.  The  case  is  made  of  soft-drawn  sheet 
steel  of  uniform  texture  and  thickness.  There  arc  no  hard 
spots  in  the  material,  and  no  sharp  corners,  and  it  is  stated 
that   the  case   cannot   become   permanently   magnetized. 

The  magnitude  of  the  influence  of  a  strong  external  field 
upon  the  readings  of  a  permanent-magnet  moving-coil  in- 
strument, when   housed   in   the  type  of  case   described  aoove, 
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may  be  learned  by  comparing  Fig.  i  with  Fig.  2.  Fig.  I  shows 
an  instrument  in  which  the  current  had  the  value  indicatetl  by 
the  pointer.  While  the  current  was  maintained  constant  a 
magnet  such  as  is  used  inside  of  the  instrument  was  placed 
on  the  case  directly  over  the  poles  of  the  inside  magnet.     A 


IXCOKKVi'T    IMHiATlOX, 


very  slight  change  in  indication  of  the  instrument  took  place, 
as  noted  in  Fig.  2.  When  the  position  of  the  outside  magnet 
was  reversed  so  as  to  change  the  polarity,  the  ctTcct  upon  the 
indication  of  the  instrument  was  ovei^  less  than  shown.  The 
tests  indicate  the  efficacy  of  the  case  for  use  in  close  proximity 
to  cables  in  which  large  values  of  currents  exist 
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The  "American"'  instruments  are  being  placed  on  the  market 
by  James  G.  Biddle,  11 14  Chestnut  Street,  Philadelphia,  who  is 
general  sales  agent  for  the  manufacturer. 


Large   Gas-Engine  Generating  Station. 

On  account  of  the  excellent  results  obtained  from  gas  engines 
the  Indiana  Steel  Company  has  adopted  this  type  of  prime 
mover  for  its  mills  at  Gary,  where  gas  engines  are  to  be  used 
exclusively. 

The  entire  electric  generating  equipment  of  this  plant  is 
being  supplied  by  AUis-Chalmers  Company.  The  portion  now 
under  contract  consists  of  17  4000-hp  gas  engines,  15  of  which 
are  direct  connected  to  25-cycle,  three-phase  alternators,  which 
will  operate  in  parallel  and  supply  energy  to  more  distant 
portions  of  the  mill ;  two  serve  for  driving  direct-current  gene- 
rators supplying  energy  for  portions  of  the  plant  immediately 
adjacent  to  the  generating  station. 

The  .-Mlis-Chalmers  Company  is  also  building  eight  blowing 
engines  with  the  same  sized  gas  cylinders  as  the  electrical  units 
for  the  same  plant,  making  25  engines,  or  a  total  of  100.000  hp 
in  gas  engines  which  the  company  is  supplying  for  this  power 
house  alone. 

It  will  require  approximately  1000  carloads  to  complete  the 
shipment  of  these  engines.  The  electrical  power  house,  in  which 
will  be  installed  the  17  electrical  units,  is  1000  ft.  long  and  105 


With  ^ases  being  wasted  which  were  suitable  for  use  in  gas 
engines,  it  was  but  natural  that  the  iron  and  steel  industries 
should  be  the  first  to  adopt  the  use  of  gas  engines  on  a  large 
scale.  The  saving  in  the  first  cost  of  fuel,  however,  is  to  a 
certain  extent  offset  by  the  interest  charges  on  the  cleaning 
apparatus  which  is  necessary  in  order  to  remove  from  blast 
furnace  gas  the  abrasive  dust  with  which  it  is  charged ;  this 
extensive  cleaning  apparatus,  however,  is  not  necessary  where 
producer  gas  is  used.  It  is  manifest  that  the  gas  engine  using 
producer  gas  is  now  to  take  its  place  permanently  as  a  prime 
mover  in  situation?  where  the  cost  of  fuel  makes  economy  in 
'this  direction  especially  desirable. 


Lifting  Magnets. 

Two  different  forms  of  lifting  magnets  for  lifting  purposes 
have  recently  been  placed  on  the  market  by  the  Cleveland 
Armature  Works,  Cleveland,  Ohio.  The  magnets  are  desig- 
nated as  the  "intcr-pole  bell"  and  the  "inter-pole  flat."  The 
former  consists  of  heavily  annealed  steel  casting  which,  as  the 
name  implies,  is  bell-shaped.  There  are  two  magnetizing  coils, 
so  placed  in  relation  to  each  other  that  they  form  a  solenoid 
in  two  steps  separated  by  an  iron  ring  and  the  so-called  inter- 
pole.  The  outer  shell  of  the  casting  extends  belsw  the  under 
face  of  the  outside  coil,  and  a  heavy  shield  of  non-magnetic 
material  bridges   from  pole  to  pole  to  protect  the  magnetizing 


LIFTING    MAGNET   FOR    F.r.ErTRIC   RAILWAY   CONSTRfCTION    WORK. 


ft.  wide.  It  will  l)c  one  of  the  largest  power  houses  in  the 
world,  and  the  electrical  generating  station  at  this  plant  alone 
will  be  twice  as  large  as  any  previous  gas-engine  installation 
either  at  home  or  abroad. 

The  power  house  containing  the  hlnwing-cngine   units   is   of 
the   same   width   as   the   ilc  <     ■  and   is   600   ft.    long. 


coil.  Various  sizes  of  the  bell  magnets  are  made.  The  largest 
size  is  52  ins.  in  diameter  and  weighs  4900  lbs. :  it  requires 
4403  watts.  This  magnet  will  lift  from  1000  to  1350  lbs.  of 
sand-cast  pig  iron  or  about  1200  lbs.  of  plate  scrap.  It  is  able 
to  lift  15  tons  in  a  single  piece. 

The  inter-pole  flat  magnets  are  designc<l  on  the  same  prin- 
ciple as  arc  the  bell  magnets,  but  they  are  intended  especially 
for  handling  large  pieces  of  material,  such  as  heavy  castings, 
billets,  or  corded  pig  iron,  etc.  The  accompanying  illustration 
shows  such  a  magnet  in  use  on  a  derrick  car  in  electric  rail- 
way construction  work. 


CAS    F.NCINE    GF.NERATING    INIT. 

1  hese  figures  give  some  idea  of  the  magnitude  of  this  gas-engine 
installation  and  of  the  confidence  which  the  designers  of  this 
great  plant  repose  in  the  Allis-Chalmcrs  gas  engine  as  a  prime 
mover.  The  realization  of  this  is,  in  large  measure,  responsible 
for  the  interest  in  gas  engines  shown  by  power  users  in  general. 


Speedy   Erection   of  Turbo-Generators. 

What  is  probably  a  record  for  the  furnishing  and  installing 
of  steam  turbines  was  made  by  .Mlis-Chalmers  Company  in 
connection  with  two  loco-kw  steam  turbines  and  accessories 
which  that  company  built  for  the  South  Works  of  the  Illinois 
Steel  Company,  at  South  Chicago,  III.  The  contract  was  signed 
on  May  i.i,  1907;  shipment  commenced  from  the  factory  on 
May  25,  an<l  finished  on  May  Jl  ;  the  erection  of  both  units 
was  completed  July  16.  .-muI  commercial  load  was  put  on  the 
machines  July  22.  Since  that  time  they  have  operated  almost 
continuously,  carrying  loads  up  to  1500  kilowatts  each:  that  i- , 
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loads  so  per  cent  above  their  rated  capacity.  At  one  stretcb  the 
tiirijinos  ran  over  three  weeks  day  and  night  without  being 
Slopped.  The  turbines  are  installed  in  a  temporary  wooden 
building  and,  as  no  crane  or  the  usual  facilities  were  available 
during  the  erection,  the  record  given  above  is  remarkable. 
Since  starting  the  turbines .  have  given  no  trouble  whatsoever, 
and  the  manufacturer's  engineers  left  them  in  charge  of  the 
Illinois  Steel  Company's  operators  within  a  few  days  after  load 
was  first  carried. 

The  installation  consists  of  two  units,  each  comprising  a 
looo-kw  steam  turbine  coupled  to  a  I0oo-k^v,  25  cycle,  three- 
phase,  2300-volt  turbo-alternator,  together  with  necessary  sur- 
face condensing  apparatus,  pipe  connections  and  switchboard. 
The  speed  of  the  turbines  is  1500  r.  p.  m. ;  each  is  provided  with 
a  direct-connected  exciter.  The  steam  turbine  is  of  the  hori- 
zontal, full  annular  flow,  reaction  type,  and  is  provided  with  a 
number  of  special  features,  such  as  improved  methods  of  hold- 
ing and  protecting  the  blades,  improved  balance  pistons,  etc. 

Some    New    Electric    Lighting     Specialties. 

The  Benjamin  Electric  Manufacturing  Company,  of  Chi- 
cago, is  bringing  out  this  fall  a  number  of  useful  socket  and 
receptacle  devices.  Figs.  I  and  2  show  a  very  neat  Swivel  at- 
tachment plug  which  is  much  smaller  and  more  compact,  as 
well   as   in   some   ways  more   substantial   than  the   attachment 


IIGS.    I    AND   2. — SWIVEL   ATTACHMENT    PLUG. 

plugs  heretofore  offered.  The  plug  has  a  porcelain  body  with 
a  rotating  sleeve,  in  which  sleeve  the  screw  thread  is  stamped. 
This  rotating  sleeve  is  provided  with  a  fibre  flange  wiih  a 
milled  edge  for  the  fingers  to  take  hold  of  when  screwing  it 
into  a  lamp  socket.  The  binding  screws  and  terminals  are 
fastened  on  the  porcelain  inside  this  screw  sleeve.  The  plug 
is  provided  with  a  cap  in  which  either  standard  or  reinforced 
cord  can  be  used.  The  wire  passes  through  a  soft  rubber  ring 
in  the  cap,  and  when  the  cap  is  screwed  down  tight  it  presses 
this  ring  so  iis  to  form  a  cord  grip.     The  plug  has  very  little 


I-IGS.  J  A.NU  4. — CURKENT  TAP  AND  TWIM    AlTACllMENT   PLUG. 

porcelain  exposed.  Parts  which  would  naturally  receive  blows 
are  of  brass,  fiber  and  composition.  This,  together  with  the 
small  size  of  plug,  renders  it  not  as  liable  to  injury  as  many 
other  plugs. 

Fig.  3  shows  a  new  current  tap,  by  means  of  which  an  ex- 
tension cord  can  be  led  off  from  the  socket  in  addition  to  the 
regular  lamp  at  that  socket.  This  has  a  threaded  sleeve  which 
turns  in  the  same  way  as  that  of  the  extension  plug,  so  that 
the  whole  device  docs  not  have  to  be  rotated  in  screwing  it  into 
a  socket.  One  of  the  improvements  in  this  current  tap  over 
others  prcvimisly  brought  out  is  that  it  permits  the  use  of  any 


standard  shade  holder,  so  that  the  proper  reflector  can  be  used 
over  the  lamp  if  desired.  The  omission  of  this  important  fea- 
ture has  made  many  current  taps  almost  worthless  for  a  large 
percentage  of  the  locations  where  thoy  might  be  used.  This 
current  tap  is  also  made  with  a  series  connection,  so  that  the 
device  tapped  off  may  be  in  series  with  the  lamp  in  the  sorkct. 
Fig.  4  shows  a  new  twin  attachment  plug,  whereby  two 
receptacles  can  be  obtained  from  one  socket.  It  is  not  neces- 
sary to  turn  this  device  to  screw  it  into  the  socket,  and  it  will 
remain  at  any  angle  at  which  it  is  placed  after  it  is  screwed 
in.  It  is  believed  that  this  will  prove  useful  in  such  locations 
as  show  windows,  where  a  merchant  already  has  border  lights 
which  he  would  like  to  change  to  lamps  carrying  parabolic  half 
reflectors.  This  twin  attachment  plug  can  also  be  supplied  for 
lamps  to  be  operated  in  series,  so  that  two  iio-volt  tantalum  or 
other  high-efficiency  lamps  can  be  operated  on  a  220-volt  cir- 
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FIG.    6. — RECEPTACLE. 
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cuit.  Fig.  5  shows  the  twin  receptacle  modified  so  as  to  afford 
one  receptacle  at  right  angles  to  the  socket  in  which  it  is 
screwed. 

Fig.  6  is  a  receptacle  which,  besides  taking  the  place  of  the 
ordinary  wall  receptacle,  also  permits  the  use  of  a  Benjamin 
shade  holder.  This  makes  a  neater  and  stronger  device  tor 
use  with  a  shade  holder  than  the  standard  wall  socket  which 
it  would  otherwise  be  necessary  to  employ  if  a  shade  holder 
were  needed.  This  receptacle  in  its  improved  form  has  its  shell 
held  in  place  by  screws  and  not  by  the  porcelain  bushing,  as  in 
the  older  forms. 

Fig.  7  is  a  portable  hand-lamp  holder  and  guard  made  en- 
tirely of  insulating  material.  This  is  intended  especially  for  the 
use  of  wiremen  working  around  switchboards  in  power  stations 
and  for  pitmen  in  electric  railway  shops.  The  guard  parts  are 
placed  edgewise  radially  to  the  lamp.  The  guard  is  of  hard 
fiber  and  the  handle  of  composition. 


Automatic    C'lit-Ott    \'alve. 


There  are  many  devices  on  the  market  which  prevent  steam 
from  flowing  back  into  the  boiler,  but  which  make  no  provision 
against  accident  to  the  steam  piping:  the  steam  escaping  in  the 
latter  case  until  the  boiler  is  emptied.  The  valve  shown  here- 
with is  claimed  to  act  not  only  as  a  non-return  valve,  but  as 
an  automatic  cut-off  valve  as  well.  It  docs  not  depend  upon 
difference  of  pressure  for  its  action,  but  upon  the  flow  of 
steam  through  it.  The  operation  of  the  valve  may  l>e  fol- 
lowed by  the  aid  of  the  illustration.  The  upper  valve  nor- 
mally rests  upon  the  seat  and  prevents  steam  from  the  main 
entering  the  boiler.  When  the  steam  pressure  in  the  boiler 
exceeds  that  in  the  main,  the  valve  lifts  and  steam  passes  from 
the  boiler  to  the  main.  The  valve  is  nearly  counterbalanced 
by  a  weight,  the  leverage  being  adjustable  to  different  rates  of 
flow.     With  the  normal  flow  of  steam,  the  discs  are  in  the  mid- 
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position  shown.  In  case  of  emergency,  such  as  a  break  in  the 
line,  the  excessive  rush  of  steam  carries  the  lower  valve  up 
against  its  seat  and  steam  is  shut  off.  The  upper  valve,  in 
case  of  a  reverse  flow,  drops  to  its  seat  with  a  similar  effect. 
The  balancing  lever  is  provided  with  light,  adjustable  springs, 


Exhibits  at  the  Atlantic  City  Convention  ot 

the  American   Street  &   Interurban 

Railway  Association. 


AUTOMATIC   CUT-OFF   VALX'E. 

which  are  said  to  prevent  the  chattering  or  closing  of  the 
valve  under  ordinary  conditions,  but  which  are  not  strong 
enough  to  prevent  closure  in  case  of  accident,  although  per- 
mitting momentary  rushes  of  steam.  The  maker  of  the  valve 
is  the  Lagonda  Manufacturing  Company,  Springfield.  Ohio. 


New   Knife  Switch. 


The  accompanying  cuts  show  a  new  knife  sivltch  recently  put 
out  by  the  Trumbull  Electric  Manufacturing  Company,  of 
Plainville,  Conn.,  and  known  as  the  "Kappa"  switch.  It  is 
made  in  25-ampere  size  only,  single,  double  and  three  pole,  un- 


KNtFE     SWITCHES. 


fused  and  fused,  for  Ixrth  enclosed  and  open  link  fuses.  The 
switch,  which  has  been  approved  by  the  underwriters,  is  de- 
signed for  light  work  and  is  intended  to  meet  the  demands  for 
an  inexpensive  switch,  which  if  at  the  same  titnc  thoroughly 
reliable. 


The  exhibits  on  the  Steel  Pier,  at  .\tlantic  City,  during  the 
convention  of  the  American  Street  and  Interurban  Railway 
Association  eclipsed  any  heretofore  made  under  the  auspices 
of  the  American  Street  and  Interurban  Railway  Manufactur- 
ers' Association.  At  the  meeting  of  the  Manufacturers'  Asso- 
ciation on  Thursday  afternoon,  Oct.  17,  the  report  of  the  presi- 
dent, Mr.  James  H.  McGraw,  showed  that  since  the  matter  of 
exhibits  was  taken  up  by  that  association,  the  arrangemeHt  had 
proved  more  advantageous  than  heretofore.  The  report  of  the 
treasurer  revealed  the  fact  that  there  were  now  315  members 
in  the  association,  210  of  whom  made  exhibits  at  Atlantic  City. 
Space  limitations  preclude  our  describing  all  of  these  exhibits, 
but  the  accompanying  notes,  although  brief,  may  convey  an 
idea  of  their  extent  and  variety. 

DossERT  &  Company,  of  New  York,  exhibited  their  line  of 
solderless  connections  and  couplings. 

The  Sherwix-Williams  Company,  of  Cleveland,  Ohio,  dis- 
played samples  of  its  various  paint  and  varnish  products. 

The  Heany  Fireproof  Wire  Company,  York,  Pa.,  had  speci- 
mens of  its  fireproof  tape,  wire  and  other  materials  on  exhi- 
bition. 

The  a.  &  J.  M.  Anderson  Company,  of  Boston,'  presented 
many  specimens  of  its  Aetna  insulation,  together  with  a  line 
of  switches,  etc. 

The  D.  &  W.  Fuse  Company,  Providence,  R.  I.,  showed  an 
interesting  line  of  fuses  and  other  of  its  specialties,  including 
deltabeston  wire. 

The  Van  Dorn  Electric  &  MANUFACTintiNG  Company, 
Cleveland,  Ohio,  showed  armature  and  field  coils,  commutators, 
pinions,  drills,  etc. 

A.  Grothwell,  of  New  York,  had  several  cans  of  Mogul 
paints  and  varnishes  on  exhibition,  together  with  specimens 
of  work  done  by  them.  « 

The  Ridgway  Dynamo  &  Engine  Company,  of  Ridg\vay, 
Pa.,  while  making  no  exhibit,  distributed  literature  relating  to 
its  engines  and  dynamos. 

The  Gould  Storage  Battery  Company,  Depew,  N.  Y.,  made 
a  telling  display  of  storage  batteries  and  elements,  together  with 
photographs  of  installations. 

The  Chicago  Pneu.matic  Tool  Cu.mpany,  of  Chicago, 
showed  a  full  line  of  its  pneumatic  and  electric  tools,  many  of 
which  were  shown  in  operation. 

The  Union  Electric  Company,  of  Pittsburg,  had  several 
boards  with  samples  of  bonds,  headlights,  fuses,  lamps,  pinions 
and  trolley  stands  on  exhibition. 

The  Ball  &  Wood  Company,  Elizabeth,  N.  J.,  had  some 
interesting  photographs  of  recent  installations  to  show,  as  well- 
as  specimens  of  its  piping  work. 

The  Buckeye  Engine  Company,  of  Salem,  Ohio,  exhibited 
a  collection  of  photographs  of  its  engines,  and  gave  away 
tlfiwcrs  and  buckeyes  as  souvenirs. 

The  France  Packing  Company,  of  Philadelphia,  displayed 
metallic  and  fibrous  packing,  such  as  is  used  in  many  of  the 
largest  power  houses  in  the  country. 

The  Western  Electric  Company  had  headquarters  at  the 
Hotel  Islesworth,  and  made  an  exhibit  on  the  Steel  Pier  cover- 
ing a  full  line  of  electric  railway  supplies. 

The  Rail  Joint  Company,  of  New  York,  displayed  its  "base 
supporting"  type  joints,  known  to  the  trade  as  the  "continuous," 
the  "Weber,"  and  the  "Wolhaupter"  rail  joints. 

The  American  Sewer  Pipe  Company,  of  Pittsburg,  Pa., 
exhibited  a  number  of  vitrified  clay  conduits  with  single  and 
multiple  ducts   for  underground  electrical  work     ' 

J.  G.  White  &  Company,  Inc.,  of  New  York,  had  several 
representatives  from  the  New  York  office  present,  as  well  as 
a  number  from  the  company's  operating  properties. 
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Thk  Xational  Carbon  Company,  Cleveland,  Ohio,  exhibited 
carljon  products,  including  brushes  for  motor.s  and  dynamos, 
dry  batteries  and  arc  carbons. 

The  Sterung  Varnish  Company  anu  Pittsburg  Insulat- 
ing Company,  allied  companies  of  Pittsburg,  made  a  joint  ex- 
hibit of  varnishes,  protective  coatings  and  insulated  linens. 

The  Locke  Insulator  Manufacturing  Company,  of  Victor, 
N'.  Y.,  had  a  number  of  its  new  ioo,ooo-volt  suspended  type 
insulators  on  exhibition.     These  attracted  no  little  attention. 

The  Southern  Exchange  Company,  of  New  York,  had  on 
exhibition  samples  of  long-leaf  pine  octagonal  poles.  South- 
ern white  cedar  round  poles,  and  Georgia  long-leaf  pins  and 
cross-arms. 

The  George  W.  Lord  Company,  of  Philadelphia,  maker  of 
boiler  water  purifying  compound,  was  on  hand  to  welcome  its 
guests  and  persons  interested  in  water  purification  for  boiler 
feed  purposes. 

The  Standard  Paint  Company,  of  New  York,  had  on  ex- 
hibition a  complete  line  of  varnishes,  insulating  tape  and  pre- 
servative paints.  Apparatus  was  shown  treated  with  the  com- 
pany's products. 

The  Peerless  Rubber  Manufacturi.ng  Company,  of  New 
York,  manufacturer  of  the  celebrated  Rainbow  packing,  ex- 
hibited a  full  line  of  mechanical  rubber  goods,  including  hose, 
packing,  step  treads,  etc. 

The  Yale  &  Towne  Manufacturing  Company,  New  York, 
made  a  fine  exhibit  of  chain  blocks,  hoists,  overhead  trolleys, 
a  model  of  a  jit  crane,  etc.  The  hoists  shown  were  both  motor- 
driven  and  hand-operated. 

The  .'\ivtERicAN  Blower  Company-,  Detroit,  Mich.,  included 
!n  its  exhibit  an  8o-in.  steel  plate  fan,  a  pressure  and  a  volume 
blower,  a  bank  of  heating  coils,  a  model  dry  kiln,  and  a  small 
direct-connected  generator. 

The  Electric  Service  Supplies  Company,  of  Philadelphia, 
Chicago,  etc.,  entertained  its  guests  in  a  tastefully  arranged  par- 
lor and  exhibited  samples  of  various  lines  handled  by  the  com- 
pany, too  numerous  to  mention. 

The  HoloAane  Company,  of  New  York,  showed  a  number 
of  its  scientific  and  prismatic  reflectors  for  car  lighting.  These 
included  reflectors  for  general  car  illumination  and  also  reflect- 
ors for  individual  lamps  over  seats. 

The  .American  Fehrofix  Brazing  Company,  of  Philadelphia, 
showed  a  line  of  brazing  torches  and  miscellaneous  apparatus 
for  performing  the  work  of  mending  broken  and  cracked 
machinery  by  the  Ferrofix  process. 

The  Dearborn  Drug  &  Chemical  Company,  of  New  York, 
showed  different  boiler  compounds,  as  well  as  tubes  betraying 
pitting  and  corrosion  due  to  impure  water.  Oils  and  greases 
for  elevators  also  formed  part  of  the  exhibit. 

The  Franklin  Electric  Manufacturing  Company,  of 
Hartford,  Conn.,  demonstrated  the  qualities  of  its  "Novi"  street 
railway  lamps  by  means  of  a  vibrating  machine  Various 
forms  of  high-efficiency  lamps  were  also  a  feature. 

The  Stromberc-Carlson  Company,  Rochester,  N.  Y.,  had  as 
the  chief  feature  of  its  exhibit  a  telephone  dispatching  system 
connected  up  for  service.  Portable  telephones  and  several  tele- 
phones of  standard  type  were  shown  in  addition. 

The  Massachusetts  Chemical  Company,  of  Walpole, 
Mass.,  manufacturer  of  friction  tape  and  insulating  com- 
pounds, had  a  full  line  of  samples  displayed,  together  with 
descriptive  literature  and  souvenirs   for  distribution. 

The  Allis-Chalmers  Company  displayed  an  extensive  line 
of  air-brake  apparatus,  together  with  photographs  of  turbines, 
reciprocating  engines,  rotaries,  motors,  etc.  .'Xn  interesting 
feature  was  a  new  emergency  valve  for  air-brake  equipments. 
The  Lord  Electric  Company,  of  New  York  and  Boston,  ex- 
hibited a  rotating-type  lightning  arrester  and  abnormal  poten- 
tial discharger.  The  Shaw  lightning  arrester,  soldered  rail 
bonds  and  an  automatic  car  seat  heat  deflector  were  also  shown. 
The  Samson  Cordage  Works,  of  Boston,  RLiss.,  showed 
saniples    of    its    prodncls.       Proniinonl     among    !lie';i'    w.is    iho 


mahogany  wire  center  cord,  which  is  made  up  with  a  galvan- 
ized steel  wire  cable  center,  ensuring  durability  and  absence  of 
stretching. 

The  Standard  Varnish  Works,  New  York,  had  samples  of 
solid  compounds  for  use  in  connection  with  vacuum  drying 
and  impregnating  apparatus  on  exhibition.  Among  the  com- 
pounds shown  was  "Voltalac,"  which  is  well  known  to  the  elec- 
trical  fraternity. 

The  Joseph  Dixon  Crucible  Company,  of  Jersey  City,  X.  J., 
had  a  rather  unique  display  in  the  shape  of  an  old  horse  car 
bearing  Dixon  signs.  The  various  graphite  products  of  the 
company  were  shown  and  pencils,  dice  pails  and  aluminum 
trinkets  were  distributed  as  souvenirs. 

The  Crocker-Wheeler  Company,  of  Ampere,  N.  J.,  showed 
photographs  of  installations  containing  its  well  known  genera- 
tors for  railway  service,  as  well  as  photographs  of  the  plant  of 
the  California  Gas  &  Electric  Corporation,  where  three  4000- 
kw  alternators  driven  by  gas  engines  are  installed. 

The  Blake  Signal  &  Ma.vufacturing  Company,  of  Boston, 
Mass.,  had  a  complete  working  exhibit  of  standard  signal  ap- 
paratus, together  with  a  competent  train  dispatcher  for  explain- 
ing its  operation.  Various  types  of  railway  telephones  and 
standard  blanks,  etc.,  for  telephone  train  dispatching  were 
shown. 

The  H.  W.  Johns-Manville  Co.mpany,  of  New  York,  had 
an  attractive  exhibit.  Victor  combination  meters,  overhead 
line  material,  "Noark"  fuse  devices,  asbestos  lumber,  molded 
mica  sockets,  arc  lamp  hangers,  high-tension  insulators,  rail 
bonds,  friction  tape,  doors  for  transformer  stations,  controller 
linings,  etc.,  were  all  shown  to  advantage. 

The  Ohio  Brass  Company,  Mansfield,  Ohio,  occupied  a 
large  space  at  the  exhibition.  The  various  sales  divisions  under 
which  the  extensive  products  of  the  company  are  classified  were 
well  represented,  including  the  high-tension  division,  rail  bond 
and  third-rail  insulator  division,  overhead  line  material  division, 
car  equipment  division,  and  mining  division. 

The  Electric  Storage  Battery  Company,  Philadelphia, 
had  an  interesting  exhibit.  Among  the  products  shown  were 
one  element  of  type  ~i-R  in  a  containing  tank  large  enough  to 
hold  83  plates  of  this  type;  a  l2-polc  carbon  regulator,  record- 
ing hydrometer,  automatic  cell  filler  and  compensating  hydrom- 
eter, and  examples  of  positive  and  negative  plates  of  all 
types. 

The  McGraw  Publishing  Company  occupied  a  prominent 
position  facing  the  entrance  to  the  pier  and  directly  opposite 
the  registration  booths.  Here  copies  of  the  souvenir  issue  of 
the  Street  Raiki'ay  Journal  were  distributed,  as  well  as  copies 
of  the  Electrical  World,  The  Engineering  Record,  and  the 
"Directory  of  Electric  Railway  Material."  Engineering  books 
covering  every  branch  of  science  were  also  shown. 

The  General  Electric  Company's  exhibit  occupied  one  of 
the  largest  spaces  on  the  pier.  The  parts  of  a  loo-k-w,  12.000- 
volt  Curtis  turbo-generator  were  shown,  as  well  as  a  complete 
installation  of  an  emergency  straight  air-brake  outfit.  For  the 
first  time  at  any  convention  a  commufating  pole  motor  was 
.shown  in  operation.  A  collection  of  contactors  and  similar  de- 
vices used  in  railway  equipment  were  exhibited,  together  with 
a  new  controller  designed  for  four  500-voU,  50-hp  motors.  Arc 
'lamps  for  railway  service,  incandescent  lamps,  bonds,  line  ma- 
terial, etc.,  were  displayed  to  advantage.  The  whole  space  was 
arranged  to  facilitate  easy  inspection. 

The  Westinghouse  Electric  &  Manufacturing  Company 
showed  a  large  single-phase  electric  locomotive  described  else- 
where. The  control  equipment  was  also  exhibited,  show- 
ing the  method  by  which  the  voltage  is  reduced.  The 
catenary  line  construction  used  on  single-phase  roads  was 
also  shown,  as  well  as  the  pantograph  trolley.  There  were  also 
on  exhibition  direct-current  line  material,  full  repair  parts 
for  motors,  several  direct-current  railway  motors,  two  inter- 
pole  railw.iy  motors,  arc  lamps,  etc.  In  conjunction  with  the 
Westinghouse  Machine  Company,  a  500-kw  steam-turbine  gen- 
(T.iic^r  ■iot  was  displayed  for  close  inspection. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  IN'  TRADE. — The  favorable  weariier  stimu- 
lated trade  and  collections  showed  improvement.  While  reports 
were  almost  unanimous  regarding  the  satisfactory  volume  of 
retail  distributions  of  seasonable  goods,  in  other  sections  of 
commerciaV  and  industrial  activity  there  was  some  irregu- 
larity, attributed  in  most  cases  to  high  rates  for  money,  which 
induces  conservatism  in  preparations  for  the  future.  The  crop 
news  of  the  week  was  not  favorable.  Killing  frosts  were 
reported  to  have  destroyed  the  probability  of  any  important 
quantity  of  top  crop  in  the  northern  half  of  the  cotton  belt, 
while  the  effect  of  frosts  at  the  north  will  be  to  increase  the 
quantity  of  soft  corn  beyond  that  of  recent  years.  The  car- 
shortage  trouble  is  reported  still  affecting  the  movement  of 
grain,  coal  and  lumber,  but  gross  receipts  tend  to  become  more 
moderate,  while  net  returns  show  a  swallowing  up  of  earlier 
gains  in  increased  operating  expenses.  The  features  of  the 
foreign  trade  returns  for  September  are  the  shrinkage  shown 
in  the  imports  of  merchandise  as  compared  with  tlie  preceding 
month  of  August  and  the  decrease  shown  in  leading  lines  of 
export  (such  as  breadstuffs,  cotton  and  provisions)  and  in  all 
exports  as  compared  with  September  a  year  ago.  Thus  imports 
in  September  were  15.5  per  cent  smaller  than  those  of  August, 
though  3.6  per  cent  larger  than  in  .September  a  year  ago,  while 
leading  exports  fell  6  per  cent  behind  September  a  year  ago, 
and  all  exports  were  2.2  per  cent  smaller.  Business  in  iroa  and 
steel  was  very  quiet,  but  prices  on  the  whole  are  well  main- 
tained at  recent  declines.  The  industry,  however,  is  very 
active  in  general  on  old  orders.  Business  in  steel  rails  was 
light  and  demand  for  structural  steel  small.  Copper  was  again 
weaker  and  more  competition  for  small  orders  developed.  Lake 
copper  for  future  delivery  is  quoted  on  the  basis  of  12^  to  13 
cents  per  pound,  while  the  figures  on  electrolytic  range  from 
12^  to  I2j^  cents.  Outputs  have  fallen  off  considerably  and 
the  price  has  been  cut  in  half  within  the  past  five  or  six  months, 
from  which  tw'O  facts  some  argue  that  business  must  soon 
develop.  On  the  other  hand,  there  arc  many  who  look  for  a 
lower   level   than    T2  cents. 

ORDERS  FOR  PLAXT.— Judge  Lacombc,  of  the  U.  S. 
Circuit  Court,  has  issued  an  order  giving  the  receivers  of  the 
Metropolitan  Street  Railway  Company  permission  to  spend 
$3,000,000  for  new  cars  and  other  equipment  to  take  the  place 
of  that  destroyed  by  fire  and  needed  for  increasing  business. 
Although  the  .\'cw  York  City  Railway  Company  had  ordered 
new  cars  to  take  the  place  of  those  destroyed,  but  thirty  of 
them  have  been  delivered  up  to  date.  The  petitioners  are  ad- 
vised, they  saj'.  that  nine  new  cars  can  be  purchased,  ready  for 
delivery,  and  eighty  additional  cars  of  the  closed  or  winter  type 
contracted  for.  with  deliveries  on  or  about  Jan.  15  next.  It  is 
also  possible,  the  two  receivers  state,  for  155  additional  cars  of 
special  type  and  of  large  capacity  to  be  bought  for  delivery 
from  lime  to  time  before  the  close  of  the  year.  Properly  to 
operate  the  system,  the  receivers  also  ask  permission  to  replace 
the  destroyed  car  barns  at  146th  Street  and  Lenox  Avenue, 
where  repair  shops  wre  located.  Since  the  fire  the  system 
has  been  seriously  crippled  in  its  operation,  it  is  alleged,  because 
of  the  lack  of  these  shops. 

THE  B.  F.  STURTEVANT  COMPANY  reports  the  follow- 
ing sales  of  electric  generating  sets  by  Mr.  l-'.  R.  Chinnock,  of 
the  electrical  department  of  its  New  York  office.  Engineering 
Building.  If4  Liberty  Street,  New  York  City:  Kiernan  &• 
Hughes  Company,  Jersey  City,  X.  J.,  one  gx8  vertical  engine, 
30-kw  generator:  Millard  &  McLean,  New  York  City,  one 
4'/ix4'/j  vertical  engine.  5-kw  generator;  Henry  Steers.  Inc., 
New  York  City,  one  4^-2x4^2  vertical  engine.  5-kw  generator; 
two  6x5  vertical  engines,  7^^-kw  generators:  Sonora  Company. 
New  York  City,  three  lo-hp  motors:  Washburn  Brothers  Com- 
pany. .Saugerlics,  N.  Y..  13x12  horizontal  engine.  50-kw  genera- 
tor. 20-hp  motor;  Eberhard  Fabcr  Pencil  Company,  Brooklyn. 
N.  Y.  16x14  horizontal  engine,  loo-kw  generator;  Dcparlmcnt 
of  Water  Supply.  Babylon.  L.  I..  9x8  vertical  engine,  40-kw 
generator ;   Samuel   Smith   &   Sons   Company,   Patcrson.   N.  J., 


16x14  horizontal  engine,  lOO-kw  generator;  Isidor  Fajans,  New 
York,  9x8  vertical  engine,  30-kw  generator ;  Charles  Hakemeyer 
Company,  Paterson,  X.  J.,  i/J/^-kw  generator,  three  5-hp  motors. 
TELEPHONY  IN  CHICAGO.— It  is  stated  from  Chicago 
that  the  Armour  interests  will  develop  the  telephone  possibil- 
ities of  the  Chicago  Subway  Company  themselves,  and  the 
plan  to  lease  telephone  rights  to  independent  interests  has  been 
abandoned. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET.— There  was  a  violent 
break  in  prices,  led  by  the  copper  shares,  and  two  suspensions 
of  stock  exchange  houses.  A  reduction  of  the  Amalgamated 
Copper  Company  dividend  from  an  8  to  a  4  per  cent  basis ;  a 
disastrous  manipulation  of  L^nited  Copper — a  curb  stock;  in- 
creased firmness  in  money,  and  apprehensions  about  the  posi- 
tion of  speculative  institutions,  were  among  the  leading  un- 
settling factors.  -At  the  .same  time,  the  genera!  stock  list  de- 
veloped extensive  liquidation  in  all  directions,  resulting  in  a 
general  decline,  with  the  lowest  quotations  for  thf  year  in  the 
greater  part  of  the  active  stocks.  United  Copper  on  Tuesday 
was  forced  up  from  35  to  6o,  and  on  the  following  day  it  col- 
lapsed, falling  to  20.  On  Thursday  the  stock  fell  as  low  as  10, 
but  assurances  that  the  unsoundness  of  the  situation  did  not 
extend  beyond  the  clique  directly  concerned  in  an  attempt  to 
corner  United  Copper  stock,  had  a  steadying  effect  upon  the 
market,  which  continued  the  rest  of  the  week.  .Ml  of  the 
electric  and  traction  stocks  declined  with  the  rest  of,  the  list, 
all  falling  to  the  lowest  levels  for  the  year,  with  the  exception 
of  Allis-Chalmers  common  which  kept  steady  at  6'A.  Follow- 
ing are  the  highest  and  lowest  quotations  of  the  year  for  the 
principal  electric  stocks,  showing  the  great  shrinkage  in  values : 

High,  Low. 

.Mlis-Chalmers,    rommoil 16K  4 

Allis-Chalmers,  preferred    43  M  J  5 

,\nierican    Telephone   &   Telegraph 133  100 

Brooklyn    Rapid    Transit 83H  37'A 

General    Electric    163  109H 

Interborough-Metropolitan      39  7^ 

Inlerboroiigli-Metropolitan,  preferred    7516  18 

Mackay    Company    75%  53 J^ 

Mackay    Company,    preferred 71  54 

Metropolitan    Street    Railway 107  35 

Western    Union     84'/$  65 

W'estinghouse     154  1 08 

The  week's  curb  market  was  attended  with  heavy  liquida- 
tion, with  suspensions  resulting  from  sensational  declines  in 
United  Copper  and  with  the  sacrifice  of  many  speculative  ac- 
counts. The  trading  was  the  heaviest  of  the  year,  being  some 
ten  times  the  volume  of  the  ordinary  week.  Following  arc  the 
closing  quotations  of  Oct.  22 : 

NEW    YORK. 

Oct.   15  Oct.  !2  Oct.      <  Oct.  i2 

Allis-Chalmers    Co 6'A       $'/•  C.eneral    Electric    illM  "o6 

.MlisChalmcrs    Co.    pfd..   16         14^5  Hudson    River    Tel —  — 

Am.    Oist.    Tel 20        —  Interborough  Met.  com..     8  $% 

.\nierican     Locomotive..   45'/j     43'/i  Intcrhorough    Met.    pfd..   22^  ts'.i 

Amcr.    Locomotive    pfd..  92         SS'A  Mackay    Cos 5754  47 

.American  Tel.  &  Cable. .    75         75  Mackays    Cos.    pfd 56  52 

.\merican    Tel.    &    Tel..  100        —  Marconi    Tel —  — 

Brooklyn   Rapid  Transit.  41          37'/^  Metropolitan    St.    Rv 35  — 

?:iectric    Boat     —         —  N.   V.   &  N.  J.  Tel —  — 

Electric    Boat   pfd —         —  Western    fnion    Tel 69  65 

Electric    Vehicle     —         —  Westinghonse     com no  8o!5 

Electric    \'ehiclc   pfd....   —         —  Wcstinghnusc    pfd —  — 

BOSTON. 

Oct,  1 5  Oct.  22  Oct.  I  s  Oct.  22 

.American   Tel.    &  Tel...  102         99  Mass.    Elec.    Ry.    pfd....   —  38 

Cumberland     Telephone..  98^     —  Mexican     Telephone i  fi  ■; 

Edison    Elec.     Ilium 198        199  New    England    Tclep —  — 

C.eneral     Electric     112;^    laiH  Western    Tel.    &   Tel...       4VS  — 

.Mass.    Elec.    Ry .-.   —           9  West.   Tel.    &  Tel.   pfd..   —  — 

PIin..\I)ELPIlIA. 

Oct.  1  s  Oct.  22  Oct.  1 5  Oct.  22 

American    Railways 4b'/i     4s  Phila.    Electric    7U  6^ 

Elec.    Co.    of    America..     »'/i       »%  Phila.    Rapid    Transit...    I7!4  i6'4 

Tlec.    Storage   Battery...   39         35  Phila.    Tr.iction    g6H  86 

Elec.    Slor.    Battery    pfd.  —         — 

CHICAGO. 

Oct.  15  Oct.  22  Oct.  15  Oct.  22 

Chicago    City    Ry 140       140  National    Carbon    60  — 

Chicago    Edison     8.S         —  National    Carbon    pfd...  117  — 

Chicago    Subway     iftVi      is  Union    Traction     —  — 

(  hicago    Tel.     C. n;           -  I'ninn    Traction    pfd....    —  — 

Metropolitan    Elec.    com.   20"       j<i' 

•Asked. 
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TRACTION  I.MVESTIG.MION.— Commenting  on  the 
traction  inquiry  in  New  York,  the  Philadelphia  Ledger  says: 
"The  story  of  the  sale  of  the  Wall  &  Cortlandt  Street  Ferries 
Railway  Company  to  the  Metropolitan  Securities  Company,  of 
New  York,  as  developed  in  the  Public  Service  Commission's 
inquiry,  has  a  significance  much  beyond  the  sum  involved  in 
this  particular  'deal.'  It  is  a  typical  example  of  'high  finance' 
in  traction  affairs  that  commands  attention  by  its  simplicity  and 
completeness  and  because  of  the  light  it  throws  upon  other 
and  larger  transactions  that  have  not  been  so  explicitly  set 
forth.  Parlies  in  this  city  said  to  be  involved  in  the  transac- 
tion make  emphatic  denial  that  they  shared  in  the  illicit  profits, 
alleging  that  the  moneys  received  by  them  were  for  money 
loaned.  However  that  may  be,  the  fact  remains  that  a  fran- 
chise worth  $250,000  was  foisted  upon  the  unsuspecting  invest- 
ing public  by  promoters  at  a  cost  to  the  investors  of  nearly  a 
million  dollars.  It  does  not  relieve  the  baldness  of  this  'graft' 
to  plead  that  such  transactions  are  customary.  That  is  the  mis- 
chief of  it.  The  very  worst  of  it  all  is  that  these  methods 
have  actually  become  so  common,  or  have  been  so  long  toler- 
ated, that  any  one  who  publicly  denounces  them  is  thought  to 
•be  'knocking'  corporations  generally.  The  crowd,  unfortu- 
nately, is  not  discriminating.  It  is  all  too  ready  to  generalize 
and  to  put  the  broadest  interpretation  upon  statements  that  are 
meant  to  be  specific.  This  should  teach  caution  to  those  who 
can  discriminate,  for  reform  can  never  be  wrought  through 
destruction.  But  if  there  were  not  an  obvious  necessity  for 
reform;  if  reckless  and  dishonest  finance  did  not  flaunt  itself; 
if  the  pressure  of  sound  conservatism  were  brought  to  bear  for 
the  suppression  of  wrong  rather  than  for  the  suppression  of 
all  mention  of  it,  the  'knocker'  would  have  no  audience  and  the 
voice  of  the  agitator  would  be  unheard  in  the  land." 

ST.  LOUIS  INDEPENDENT  TELEPHONY.— The  Kin- 
loch  Long-Distance  Telephone  Company  by  circular  to  its 
stockholders  has  announced  that  the  company  would  pass  its 
regular  quarterly  dividend  of  ll4  per  cent  due  this  month  on 
its  capit,al  stock  of  $2,800,000.  The  circular  informs  the  share- 
holders that  in  order  to  carry  on  new  construction  work  the 
company  has  been  using  its  profits,  as  the  directors  deemed  it 
unwise  to  sell  bonds  of  the  company  during  the  present  de- 
pressed condition  of  the  money  market.  The  statement  is  made 
that  the  company  will  continue  to  use  the  surplus  profits  to  pay 
for  this  work  and  will  temporarily  discontinue  payment  of  divi- 
dends until  bonds  can  be  sold  at  a  satisfactory  price.  Accom- 
panying the  circular  the  company's  statement  and  balance  sheet 
for  the  year  to  date  was  sent  out  with  the  following  comment 
over  the  signature  of  President  W.  D.  Orthwein :  "The  company 
is  in  strong  financial  condition  and  its  surplus  earnings  applica- 
ble to  dividends  after  payment  of  all  interest  charges  exceed  7 
per  cent  per  annum  on  its  outstanding  stock.  The  net  earnings 
after  paying  interest  on  bonds  were  more  than  $40,000  in  e-xcess 
of  last  year  or  an  increase  of  29  per  cent.  The  number  of  tele- 
phones in  service  has  increased  4939,  or  over  25  per  cent  during 
the  twelvemonth  ending  Sept.  I."  The  Kinloch  Long-Distance 
Company  has  paid  a  5  per  cent  annual  dividend  since  shortly 
after  the  formation  of  the  company  in  1899.  About  two  years 
ago  it  absorbed  the  Kinloch  Telephone  Company,  of  St.  Louis, 
which  operated  the  St.  Louis  plant.  The  bonded  indebtedness 
of  the  two  companies  is  $3,314,000. 

ABNER  DOBLE  COMPANY,  of  San  Francisco,  has  found 
itself  embarrassed  for  want  of  funds  and  has  placed  itself  in 
the  hands  of  its  creditors,  chiefly  one  or  two  large  local  banking 
interests  and  some  Eastern  steel  concerns.  A  meeting  of  35 
or  40  of  these  creditors  was  held  in  New  York  on  Oct.  22.  A 
plan  proposed  for  carrying  on  the  business  is  for  the  Hibernia 
Bank  to  hold  a  first  mortgage  for  its  claims,  on  the  factory,  etc., 
now  being  finished,  and  for  the  other  large  creditors  to  take 
preferential  bonds  to  the  full  amount  of  their  accounts.  Smaller 
creditors  below  $500  would  be  liquidated  with  cash  at  50  cents 
on  the  dollar.  Such  a  plan,  it  is  believed,  in  view  of  the  energy 
and  ability  of  Mr.  Doble,  and  the  productive  character  of  his 
business,  will  protect  and  satisfy  everybody  in  the  long  run, 
while  a  peremptory  closing  of  liens  would  do  the  reverse.  The 
current  assets  are  placed  at  $8.14,695,  and  the  liabilities  at  $426,- 
646,  leaving  an  apparent  net  of  $428,048.  The  land  occupied  is 
inventoried  at  $426,000,  and  the  various  buildings  at  slightly  over 
$200,000.  Accounts  receivable  net  at  $45,311,  and  the  mer- 
chandise inventory  shows  $70,000. 

DIVIDENDS.— Directors  of  the  Commonwealth  Edison 
Company  have  declared  a  d^^^idend  at  the  rate  of  8  per  cent 
on    the    first    installments    paid    on    Chio.iuo    Fdi'son    Company 


stock  covering  a  period  from  Sept.  10  to  Nov.  i.  Directors  of 
the  Automatic  Electric  Company  have  declared  the  regular 
quarterly  dividend  of  2  per  cent,  payable  Nov.  i.  Directors  of 
the  Montreal  Light,  Heat  &  Power  Company  have  declared  the 
regular  quarterly  dividend  of  Ij4  per  cent,  payable  Nov.  15. 
Directors  of  the  Amalgamated  Copper  Company  have  reduced 
the  dividend  from  a  quarterly  payment  of  2  per  cent  to  I  per 
cent,  making  the  annual  rate  4  per  cent  in  place  of  the  8  per 
cent  hitherto  paid.  This  action  followed  a  reduction  of  the 
Boston  &  Montana  Mining  Company  dividend  of  $2  a  share 
and  $4  extra  in  place  of  the  $2  share  and  $10  e.xtra  formerly 
paid.  The  Twin  City  Rapid  Transit  Company  has  declared 
a  quarterly  dividend  of  iJ4  per  cent  on  the  common  stock,  pay- 
able Nov.  15.  The  International  Steam  Pump  Company  has 
declared  a  regular  quarterly  dividend  of  I'/i  per  cent  on  the 
preferred  stock,  payable  Nov.  I. 

GENERAL  ELECTRIC  BUSINESS.— It  is  understood  that 
the  General  Electric  Company  has  put  in  operation  a  new  credit 
system  which,  when  fully  worked,  out,  is  expected  to  increase 
the  available  working  capital  from  15  to  20  per  cent,  making  it 
possible  for  the  company  to  do  from  $10,003,000  to  $12,000,000 
more  gross  business  than  at  present  without  any  increase  in 
capitalization.  Under  the  company's  old  credit  system  settle- 
ment for  goods  was  made  on  the  basis  of  one-third  of  the  face 
of  the  bill  at  the  time  of  shipment,  one-third  in  thirty  days  and 
the  balance  in  sixty  days.  Under  the  new  system,  settlement  is 
made  as  follows:  Fifty  per  cent  of  the  face  of  the  bill  at 
time  of  shipment,  40  per  cent  in  thirty  days  and  the  balance  in 
sixty  days.  In  other  words,  the  company  now  receives  25 
per  cent  more  cash  inside  the  first  thirty  days  than  under  the 
old  system  and  thus  has  greater  command  over  its  own  large 
cash  resources. 

AMERICAN  TELEPHONE  STOCK.— .Advices  from  Bos- 
ton state  that  the  listing  of  -American  Telephone  &  Telegraph 
stocTc  on  the  London  Exchange  carries  out  the  plan  which  the 
company  announced  in  July  after  the  close  of  subscriptions  to 
the  $22,000,000  of  new  stock,  when  30,000  shares  of  stock  were 
taken  by  a  prominent  London  financier  to  be  distributed  to 
investoi's  in  England  and  Scotland.  The  American  Telephone 
Company  has  had  for  several  years  a  considerable  number  of 
stockholders  in  England.  The  listing  of  the  stock  on  the  Lon- 
don Exchange  will  give  a  near  market  to  these  holders  as  well 
as  afford  a  means  for  distribution  of  the  stock  sent  abroad  in 

July. 

BELL  TELEPHONE  BONDS.— The  under^vriters  of  the 
American  Telephone  &  Telegraph  Company's  $100,000,000  of 
convertible  4  per  cent  bonds  will  be  called  upon  within  the  next 
few  days  for  a  10  per  cent  payment  on  the  underwriting  sub- 
scription due  Oct.  15.  This  will  make  a  total  call  of  90  per 
cent  upon  the  underwriters.  In  July,  1907,  the  call  was  for  10 
per  cent,  and  in  April,  1907,  30  per  cent.  The  remaining  call 
of  10  per  cent  will  be  made  on  Jan.  I,  1908.  I.ast  March  the 
undervvriters  received  a  check  for  10  per  cent  from  the  syndi- 
cate managers  which  is  said  to  have  .approximated  the  amount 
of  bonds  sold  to  the  public. 

INTERNATIONAL  GRAPHOPHONE.— A  motion  has 
been  granted  by  Justice  McCall  for  the  appointment  if  a  re- 
ceiver of  the  International  Graphoptione  Company,  a  New  York 
corporation,  in  an  action  brought  by  Attorney-General  Jackson 
to  dissolve  the  company,  which  has  ceased  to  transact  active 
business.  Its  plant  and  property  were  transferred  to  the  Edison 
United  Phonograph  Company,  a  New  Jersey  corporation.  James 
F.  Lynch  will  be  appointed  receiver.  The  company  was  incor- 
porated in  1889,  with  an  authorized  capital  stock  of  $5.oocooa 

ECCLESTON  LUMBER  COMPANY.— The  Eccleston  Lum- 
ber Company,  of  44  Broadway.  New  York,  with  an  office  at 
Hackensack,  N.  J.,  made  an  assignment  this  week  to  .\rthur  A. 
Michell.  The  company  deals  in  lumber,  railroad  ties,  cross  arms, 
and  poles  for  electrical  purposes.  It  has  a  capital  stock  of 
$50,000.  John  B.  Eccleston  is  president  and  Samuel  C.  Eccleston 
treasurer.  Most  of  the  lumber  came  from  the  South.  The 
company  did  a  large  business,  it  is  said,  for  the  actual  working 
capital. 

WESTERN  ELECTRIC— It  is  stated  from  Boston  that  the 
gross  business  of  the  Western  Electric  Company  up  to  Oct.  I 
showed  a  decrease  of  15  per  cent,  compared  with  the  same 
period  of  1006.  This  means  that  for  the  first  nine  months  of 
this  year  the  company  has  been  doing  at  the  rate  of  approxi- 
mately $60,000,000  of  gross  business,  as  compared  with  $70,000,- 
000  for  1936. 


October  26,  1907. 
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ALLIS-CHALMERS  ANNUAL  REPORT.— At  the  mo- 
ment of  going  to  press  we  are  in  receipt  of  the  sixth  annual 
report  of  the  Allis-Chalmers  Company  dated  Oct.  21  and 
signed  by  President  W.  H.  Whiteside.  It  is  an  interesting  and 
encouraging  document  and  embraces  the  transactions  of  the 
year  ending  June  30,  1907.  The  figures  show  steady  and  sub- 
stantial improvement  since  April,  1907,  at  which  time  the 
company  first  began  to  receive  benefits  from  the  newly  devel- 
oped lines  of  machinery  built  in  its  enlarged  West  AUis  plant, 
provided  therefor;  the  net  earnings  in  excess  of  all  fixed 
charges  for  that  period  have  been  $489,267.86.  '  The  figures 
follow  for  the  June  and  September  quarters : 


Gross  pro6t   $;So,2-7.i8 

Less  general  and  selling  expenses,  interest  on  bonds,  etc 579,919.21 


Net   profit    $200,357.97 


Gross    profit     $852,836.49 

Less  general  and  selling  expenses,  interest  on  bonds,  etc 563,926.60 


Net   profit    ■. $288,909.89 

The  report  includes  the  consolidated  balance  sheet  for  the 
year,  showing  .-Mlis-Chalmers  and  Bullock  affairs  for  the  year 
and  giving  a  value  of  $37,028,120  for  the  real  estate  and  fac- 
tories and  $15,337,200  in  current  assets,  including  $5,004,032 
in  notes  receivable  and « $8,739,354  in  stocks  of  merchandise. 
The  company  has  $10,456,000  5  per  cent  bonds  issued,  $16,150,- 
000  in  preferred  stock  and  $19,820,000  in  common  stock.  The 
balance  sheet,  consolidated  profit  and  loss  account  is  as  follows : 

Balance  June  30,   1906,  as  per  last  annual  report* $157,481.19 

Profit  on  operations  of  the  last  fiscal  year  after 
deducting  expenses  of  manufacturing  and  sell- 
ing, interest,  dividends  on  preferred  stock  of 
The  Bullock  Electric  Manufacturing  Company, 
and  provision    for    doubtful   accounts $1,226,242.00 

Charges  for  maintenance,  repairs 
and  renewals  on  buildings,  ma- 
chinery,  plant,  tools,  etc $854,503.32 

Depreciation  on  buildings,  machin- 
ery, plant,  tools,  etc 253,987.42 

Interest  on  bonds,  loans  and  notes 
payable    505.049.40 


Operating  deficit  for  tlu 


387,298.14 


Deficit  June  30,   1907,  as  per  balance  sheet $229,816.95 

With  regard  to  the  balance  sheet  it  is  slated:  'Following  the 
established  practice  of  the  company,  all  expenditures  during  the 
year  for  repairs  to  and  replacement  of  standard  patterns,  also 
for  the  general  up-keep  of  the  plants,  amounting  to  $854,503.32, 
together  with  $253,987.42  for  depreciation  of  property,  a  total  of 
$1,108,490.74,  have  been  deducted  in  arriving  at  the  net  manu- 
facturing profits.  In  addition  to  this  substantial  sum  we  have 
also  reserved  in  the  accounts  and  charged  against  the  opera- 
tions during  the  year  $73,000  for  bad  and  doubtful  accounts. 
etc.  Losses  for  the  year  on  account  of  bad  debts  amount  to 
about  one-twentieth  of  i  per  cent.  The  most  imporlant  transac- 
tions of  the  year  reflected  in  the  balance  sheet  relate  to  the  bond 
issue.  Of  tlie  $15,000,000  authorized,  $12,854,000  have  been 
issued,  $854,000  of  which  were  to  reimburse  the  company  for 
expenses  incurred  by  additions  to  the  West  .\llis  extensions,  be- 
ing a  part  of  the  $3,000,000  of  bonds  reserved  for  specific  pur- 
poses. Of  the  $12,854,000,  $2,398,003  are  Treasury  bonds,  leaving 
a  net  amount  of  $10,456,000  taken  by  stockholders  and  the 
syndicate.  The  stockholders'  subscriptions  had  been  fully  paid 
at  the  close  of  the  fiscal  year,  but  tlicrc  were  still  outstanding 
the  last  two  installments  of  the  syndicate,  both  of  which  have 
since  been  paid,  thus  fully  discharging  the  syndicate's  obligations 
to  the  company."  It  may  be  added  that  the  company  on  June  30 
had  on  hand  orders  aggregating  $15,478,000. 

It  is  in  the  power  apparatus  items  that  interest  next  lies,  an  1 
with  regard  to  these  President  Whiteside  may  be  quoted  as 
follows:  "Probably  the  most  important  work  which  has  been 
brought  to  a  commercial  consummation  has  been  in  the  develop- 
ment of  our  steam  turbine  units,  the  unique  features  of  which 
arc  fully  protected  by  various  patents  owned  by  the  company. 
In  1903  we  designed  and  built  our  first  turbo-generator,  and  its 
detail  has  required  no  material  change — a  strong  testimony  to 
the  scienti£c  accuracy  of  the  principles  first  adopted.  It  is 
asserted  with  confidence  that  our  turbo-generators  arc  the  best 
designed  and  most  efficient  machines  on  the  American  market. 


Sizes  ranging  from  500  to  7500  kilowatts  have  been  completed 
and  tested,  and  the  success  of  these  units  under  actual  operating 
conditions  is  thoroughly  established.  Notwithstanding  our  re- 
cent advent  into  this  field  our  sales  of  steaip  turbines  have 
already  reached  nearly  100,000  kilowatts  normal  capacity,  and 
compared  with  the  previous  year  show  in  orders  booked  an 
increase,  of  $800,000. 

"In  the  important  gas  engine  branch  of  our  business  substan- 
tial progress  has  been  made.  Each  of  our  standard  sizes  has 
been  designed,  constructed  and  installed  during  the  year,  and 
our  first  gas  engines  are  in  successful  operation.  Orders  to 
-\ug.  I,  1907,  for  the  horizontal,  tvvin-tandem  and  double-acting 
type  of  gas  engines,  ranging  in  capacity  from  500  to  5000  horse- 
power, aggregate  189,350  horse-power.  One  of  our  notable  con- 
tracts covers  the  electrification  of  a  steel  plant  requiring  gas 
engine  electrical  units  of  an  aggregate  capacity  approximating 
60,000  horse-power.  This  order  is  believed  to  be  the  forerunner 
of  a  great  many  others  of  similar  character,  because  of  the 
great  saving  effected  by  this  means  in  the  utilization  of  gases 
produced  in  the  manufacture  of  steel  and  hitherto  wasted.  An- 
other important  contract,  which  has  been  awarded  us  by  an  elec- 
tric railway  company,  is  for  traction  purposes  the  largest 
installation  in  America  of  electrical  units  driven  by  gas  engines 
to  operate  on  producer  gas.  The  equipment  comprises  three 
horizontal,  twin-tandem  gas  engines  of  1500  horse-power  each, 
direct-connected  to  looo-kw,  3-phase,  25-cycle  alternators  of  our 
manufacture  and  includes  all  sub-station  apparatus. 

"Although  we  have  but  recently  undertaken  the  manufacture 
of  hydraulic  turbines,  we  installed  and  placed  in  operation  dur- 
ing the  year  ten  complete  hydro-electric  plants,  having  a  com- 
bined output  of  105,000  horse-power,  and  it  is  gratifying  to  re- 
port duplicate  orders  from  the  largest  companies  interested  in 
these  plants.  Particular  reference  is  made  to  the  highly  satis- 
factory performance  of  a  32,000-hp  installation  furnished  one  of 
the  largest  water  power  developments  in  the  South,  for  which 
we  have  recently  contracted  to  supply  six  additional  units  of 
identical  design. 

"The  air-brake  department  was  organized  about  July  i,  1906, 
to  exploit  the  sale  of  air-brake  equipments,  pursuant  to  an 
arrangement  made  with  Mr.  N.  A.  Christensen,  inventor,  where- 
by your  company  possesses  the  exclusive  patent  rights  to  manu- 
facture and  sell  the  'Christensen'  air-brakes  to  urban  and  in- 
terurban  electric  railways.  The  'Christensen'  brake  has  been 
extensively  used  for  years,  and  its  merits  are  widely  recognized. 
A  reasonable  degree  of  success  has  already  rewarded  our 
efforts  to  establish  ourselves  in  this  line  of  business. 

"During  the  past  year  we  have  completed  the  development 
and  manufacture  of  a  considerable  number  of  large  alternat- 
ing-current and  direct-current  generators,  rotary  converters, 
induction  and  direct-current  motors  in  all  sizes  and  capacities, 
transformers  for  both  power  and  lighting  service,  street  rail- 
way motor  equipments  and  electric  hoists,  all  of  which  are  in 
successful  operation. 

"It  is  worthy  of  note  that  notwithstanding  the  large  inroads 
made  by  the  steam  turbine  and  gas  engine,  our  Corliss  engine 
business  continues  in  steady  volume,  particularly  for  the 
medium  and  smaller  sizes." 

This  important  annual  report  shows  that  the  finance  and 
executive  committees  have  been  abolished ;  this  places  the 
management  of  the  company  in  the  hands  of  Elbert  H.  Gary 
and  W.  II.  Whiteside.  The  newly  elected  directors  are:  El- 
bert H.  Gary,  Edmund  C.  Converse,  Charles  MacVeagh,  gen- 
eral solicitor  of  the  United  States  Steel  Corporation,  and 
Alexander  F.  Banks,  president  of  the  Jolict  Eastern  Railroad, 
which  is  operated  by  the  L^nited  States  Steel  Corporation.  This 
materially  strengthens  the  board  and  places  the  financial  affairs 
of  the  company  in  excellent  hands.  The  company  has  ample 
funds  now  to  carry  on  its  operations  in  an  efficient  manner. 
The  full  list  of  directors  is  as  follows:  Term  expiring  1907 — 
William  W.  Allis,  Milwaukee,  Wis.;  Lahman  F.  Bower,  Mil- 
waukee, Wis.;  Ellicrt  11.  Gary,  New  York;  Charles  MacVeagh, 
New  York ;  William  A.  Read,  New  York ;  Cornelius  Vander- 
bilt,  New  York.  Term  expiring  I908 — Edward  D.  Adams,  New 
York;  Alexander  I".  Banks,  Chicago,  III.;  Edmund  C.  Con- 
verse, New  York;  Mark  T.  Cox,  East  Orange,  N.  J.;  Joseph 
S.  Xcavc,  Cincinnati,  Ohio;  Henry  Woodland,  Milwaukee.  Wis. 
Term  expiring  1909 — Charles  Allis,  Milwaukee,  Wis. ;  George 
Bullock,  New  York;  Herman  W.  Falk,  Milwaukee,  Wis.;  Will- 
iam V.  Kellcy,  Chicago,  III.;  Max  Pam,  Chicago,  111.;  Walter 
H.   Whiteside,  Milwaukee,  Wis. 
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Construction  NeWs, 


UOTIIAN'.  ALA.— Plans  arc  being  made  by  A.  J.  Smith,  of  Dothan,  to 
organizt:  a  company  to  erect  a  3000-hp  hydraulic  plant. 

FORT  MORGAN,  ALA.— Bids  will  be  received  until  Nov.  14  by  Cap- 
tain L.  F.  Garrard  for  construction  of  building:  for  pump  house,  installing 
two  horizontal  tubular  boilers  (50  bp),  two  compound  duplex  pumps,  ice 
plant  and  cold  storage  plant. 

MONTGOMERY.  ALA. — Extensive  improvements  and  additions  have 
been  authorized  to  be  made  to  the  plant  and  system  of  the  Montgomery 
Light  &  Water  Power  Company,  which  will  involve  an  expenditure  of  over 
$100,000.  The  new  work  consists  of  an  additional  transmission  line  from 
Montgomery  to  the  water  power  plant  on  the  Tallapoosa  River,  30  miles 
di*=tant.  In  connection  with  the  new  transmission  line  additional  trans- 
formers and  the  latest  methods  of  lightning  arresters  will  be  installed.  The 
company  will  extend  both  the  gas  and  electric  lighting  service  to  the 
suburbs,  and  also  make  extensive  improvements  to  its  gas  system  in  this 
city.     R.  J.  Chambers  is  general  manager. 

GLOBE,  ARIZ.— The  city  has  entered  into  a  contract  with  the  Globe 
Electric  Light  &  Gas  Company  for  arc  lamps  for  street  lighting.  The  com- 
pany  will  put  in  an  entire  new  system  for  this  service.  The  dynamo 
ordered  has  a  capacity  of  50  lamps,  new  poles  will  be  erected  and  the 
entire  city   rewired   for   the  arc  system. 

EARL,  ARK. — The  Earl  Light  &  Power  Company  has  been  organized 
with  a  capital  stock  of  $10,000.  The  directors  are:  L.  J.  Machen,  W.  E. 
Duffus.  C.  C.  Bird  and  others. 

SMITHVILLE,  ARK.— The  Arbuckle  Mining  &  Milling  Company  is 
reported  to  be  interested  in  the  construction  of  a  dam  on  Strawberry 
Creek,,  near  Smithville,  to  be  300  feet  long  and  13  feet  high.  The  power 
will  be  used  to  generate  electricity  for  use  in  crushing  ore  at  the  various 
zinc  mines  at  Smithville  and  Calamine.  The  company  also  proposes  10 
construct  another  dam  on  Spring  River  to  furnish  power  for  operating 
an   electric   car   line. 

SULPHUR  SPRINGS,  ARK.— Plans  are  being  prepared  by  Smith  & 
Powers,  of  this  city,  for  an  electric  light  plant  and  water  works  combined, 
to  cost  about  $25,000. 

BODIE.  CAL.— The  Green  Creek  Electric  &  Water  Power  Company 
has  been  incorporated  for  the  purpose  of  furnishing  electrical  energy  to 
Bodie,    Masonic,    Bridgeport   and   Aurora. 

CHICO,  CAL.— The  application  of  Guy  R.  Kennedy  in  behalf  of  L. 
D.  Macy  for  a  franchise  to  construct  and  operate  an  electric  lighting  and 
power  plant  in  this  city  was  granted  in  amended  form  by  the  City  Council. 

COMPTON,  CAL.— Work  has  been  discontinued  by  E.  Riveroll  &  Com- 
pany, contractors,  on  the  construction  of  the  plant  for  the  Compton  Elec- 
tric Light  &  Power  Company,  and  an  investigation  is  demanded  by  \V.  D. 
Gould,  acting  as  an  attorney  for  the  stockholders  of  the  company,  who 
declare  that  they  were  mulcted  in  building  the  plant. 

FRESNO,  CAL.— Bids  will  be  received  at  the  office  of  the  Treasury 
Department,  Washington,  D.  C,  until  Oct.  30,  for  furnishing  lamp  fix- 
tures for  public  buildings  at  Fresno,  under  the  control  of  the  Treasury 
Department. 

LOS  ANGELES.  CAL. — The  Los  Angeles-Pacific  Railroad  has  made 
application  to  the  City  Trustees  for  a  franchise  commencing  at  the  tnd 
of  its  Franklin  Avenue  franchise,  Hollywood,  running  west  on  Franklin 
Avenue   to   Cahuenga,  thence  to   Highland   Avenue  to  the  city   limits. 

OAKL.AND,  CAL. — ^The  Oakland  Traction  Company  has  petitioned  for 
a  franchise  for  an  electric  railway  from  the  city  limits  to  North  Pied- 
mont  Heights. 

PALO  ALTO.  CAL.— The  Pacific  Telephone  &  Telegraph  Company 
is  remodeling  its  telephone  plant  in  this  city  at  a  cost  of  between  $60,000 
.  and  $75,000.  The  company  is  placing  its  wires  in  underground  con- 
duits in  the  business  section  of  the-  city,  and  the  common  battery  system 
is  to  replace  the  system   now   in   use. 

PLACER\TLLE,  CAL.— The  city  clerk  writes  that  the  city  has  not 
taken  any  steps  in  regard  to  establishing  a  municipal  plant  and  is  only 
seeking  information  relative  to  the  plant.  He  also  states  that  the  city 
has  an  excellent  opportunity  to  install  a  plant,  but  must  first  submit  the 
proposition  to  the  vote  of  the  people. 

PASADENA,  CAL.— Superintendent  William  Glass,  of  the  Municipal 
Lighting  Department,  has  discovered  that  the  city  can  save  $329,000  by 
entering  into  an  arrangement  with  the  Sunset  Telephone  Company, 
whereby  the  company  will  permit  the  municipality  to  have  free  use  of 
its  poles  :md- certain  ducts  in  conduits,  provided  the  city  does  not  insist 
upon  the  telephone  company  paying  anything  for  the  privilege  for  doing 
business  in  Pasadena.  If  the  scheme  is  carried  out  there  may  be  no 
need   for  an  additional   bond   issue  to  enlarge  the  plant. 

REDDING.  CAL.— The  Northern  California  Power  Company  will  have 
3.', 000  hp  of  electrical  energy  developed  in  less  than  a  year.  The  com- 
p.iny    has  closed   :i   dc.il    in    Red    BhiiT   for   2700  acres  in   Manton   scrti.^n 


particularly  valuable  for  the  water  rights  on  connection,  and  means  the 
beginning  of  construction  work  on  a  fifth  p<Aver  plant  of  the  company. 
The  capacity  of  this  unit  is  to  be  5000  hp.  The  new  plant  will  be  on 
Battle  Creek,  five  miles  south  of  the  twin  power  plants  now  in  operation 
and  located  at  Volta,  near  Shingletown.  The  company  has  a  third  plant 
in  operation  at  Kilare  on  Cow  Creek.  The  fourth  plant,  the  largest  of 
all,  is  under  construction  on  Battle  Creek  at  Horseshoe  Bend.  This 
plant  will  generate  16,000  hp,  or  as  much  as  the  other  four  combined. 
The  dam  for  this  plant  is   110  feet  high. 

RIVERSIDE,  CAL.— J.  E.  Tibbetts  and  associates  have  asked  for  a 
franchise  from  the  city  of  Newport  to  cover  a  gas.  electric  and  water 
plant,  which  the  syndicate  desirts  to  establish  there.  The  company  pro- 
poses to  have  one  central  power  plant  and  pump  water  by  electricity.  The 
surrounding  place*  will   be   taken  in. 

RIVERSIDE,  CAL. — A  franchise  has  been  granted  for  the  construc- 
tion of  an  electric  railway  from  Riverside  to  the  new  town  of  Cre^tmore, 
but  owing  to  the  expense  of  poles,  the  Crescent  City  Railroad  Company, 
which  was  incorporated  to  build  the  road,  will  endeavor  to  have  the 
franchise  changed  to  allow  the  use  of  gasoline  motor  power  to  run  the 
cars  to  the  connection  with  the  main  street  car  line. 

S/VN  DIEGO,  CAL. — The  San  Diego  Electric  Railway  is  contemplating 
the  construction   of  a  power  plant  to  cost  about  $25,000. 

SAK  DIEGO.  CAL. — The  San  Diego  Electric  Railway  Company  is 
building  an  extension  to  the  boiler  room  of  its  power  plant.  Three  new 
boilers  will  be  installed,  one  of  250  hp  and  two  of  400  hp  each.  This 
improvement  will   involve  an  expenditure  cf  about  $25,000. 

SAN  FRANCISCO,  CAL.— The  Centurj-Klein  Electric  Company  has 
applied  to  the  Superior  Court  to  change  its  name  to  the  Sterling  Electric 
Company. 

SAN  FRANCISCO,  CAL.— The  franchise  of  the  Parkside  Traction 
Company  has  been  passed  by  the  Board  of  Supervisors,  the  company 
agreeing  to  sell  the  road  to  the  city  at  a  fair  valuation  any  time  during 
the  last  10  years  of  its  25-year  franchise,  and  also  to  build  its  main  line 
on   Twentieth   Avenue   instead  of   the  present  boulevard. 

SAN  JOSE,  CAL. — Charles  H.  Pieper,  city  engineer,  has  presented  his 
report  on  the  construction  of  a  municipal  electric  light  plant  for  the  city 
to  the  Mayor  and  City  Council,  and  recommends  the  selection  of  an 
electrical  steam  driven  unit  of  not  less  than  300-kw  capacity,  arranged 
t'j  permit  of  future  extension ;  the  total  cost  of  the  proposer'  plant,  to- 
gether with  pole  lines,  underground  conduits,  lamps,  apparatus  and  ap- 
purtenances,  would  cost  about  $200,000. 

SAN  LUIS  OBISPO,  CAL.— The  San  Luis  Obispo  Gas  &  Electric 
Company's  electric  plant  was  damaged  by  fire  Oct.  13.  caused  from  an 
explosion  of  oil  under  the  boiler.  The  city  will  be  in  darkness  for  about 
a  week.     The  loss  is  estimated  at  about  $2,500.     B.  Call  is  superintendent. 

S.ANTA  ROSA,  CAL.— The  Snow  Mountain  Water  &  Power  Company 
has  petitioned  the  Board  of  Supervisors  for  permission  to  erect  iS  addi- 
tional lines  through  Sonoma  County,  to  be  feeders  from  the  main  wires. 
.\mong  the  places  to  be  touched  by  these  wires  will  be  Scbastopool,  by 
the  way  of  Forestville;  Trenton,  Fulton,  the  Todd  district.  GuemcTille 
and  all  the  country  adjacent  thereto:  Sonoma.  Windsor,  Occidental, 
Molino.  Duncan's  Mills,  Bodega  Corners.  Bloomfield,  Valley  Ford,  Two 
Rocks.  Penngrove,  Danman's  Station.  Tomales,  Marin  County  and  other 
places. 

\'ENTUR.\.  CAL. — .\pplication  has  been  made  to  the  Beard  of  Super- 
visors by  F.  M.  Packard  and  Julian  Jones,  of  Los  Angeles,  for  a  fran- 
chise for  an  electric  railway  to  the  cement  rock  mines  in  the  Matitija 
Canyon.  They  have  asked  for  a  franchise  through  X'entura.  along  Oak 
Street  to  Ventura  Avenne  to  the  city  limits. 

NEW  HAVEN,  CONN.- The  New  York.  New  Haven  &  Hartford 
Railroad  Company  is  contemplating  making  some  changes  in  the  machin- 
ery at  its  power  house  in  Danielson,  known  as  Dyer  Dam.  to  consist  of 
it.ooo-volt.  25-cycle,  three-phase  equipment,  to  take  the  place  of  the  ii.ooo- 
volt,  6o-cycle,  three-phase  equipment  now  in  use.  The  substitution  is 
being  made  for  the  purpose  of  operating  the  power  house  in  connection 
with  the  2S-cycle  system  of  the  Norwich  power  house,  some  miles  distant. 

TERRVVILLE,  CONN. — At  the  town  meeting  held  recently  a  commit- 
tee was  appointed  and  authorized  to  make  a  contract  for  lighting  the 
streets  of  the  town  with  electricity  for  five  years  at  an  annual  cost  of  $700. 

WASHINGTON.  D.  C.^Thc  plans  of  Secretary  Wilson,  of  the  E>c- 
partment  of  Agriculture,  for  an  underground  conduit  between  the  Bureau 
of  Engraving  and  the  printing  building  and  (he  new  buildings  of  the 
Department  of  Agriculture,  in  order  to  furni.sh  encrg>'  for  electric  illumi- 
nation and  heating  of  the  latter  buildings,  is  reported  to  have  been  ap- 
proved by  the   District  Commis.'iioners. 

W.VSHIXGTON,  D.  C— The  Wagner  Electric  Company,  of  St.  Louis. 
Mo.,  was  awarded  the  contract  to  supply  transformers  for  *se  in  connec- 
tion with  the  telephone  and  electric  lighting  work  at  the  Inivemment 
ii  ritr.Ttion     plant     at     Salt     River.     .\riz.       The    amount    of    the    contract    i«. 
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$23,970.  The  contract  was  also  awarded  for  the  switchboard  apparatus 
for  the  Salt  River  project  to  the  General  Electric  Company,  of  Schenec- 
tady,   N.   Y. 

KEV  WEST  BARRACKS,  FLA.— Bids  will  be  received  until  Nov.  9 
by  the  quartermaster  at  this  post  for  furnishing  3  steam  boiler  of  125  hp 
with  all  accessories  complete.  Bids  to  state  price  f.  o.  b.,  both  Key  West, 
Fla..  and  Mallory  Steamship  Line,  New  York  City,  N.  Y. 

ALBANY,  GA. — It  is  reported  that  the  Albany  Power  Company  will 
scon  call  for  bids  for  tiie  construction  of  a  dam  and  power  house  and 
electrical  machinery  for  generating  electricity  at  Porter  Shoals  on  Flint 
River,  near  Albany.  The  company  plans  to  develop  i2j>oo  horse-power. 
Alexander  W.  Smith,  Frank  L.  Meufville  and  E.  M.  Underwood  are  in- 
terested  in    the    enterprise. 

AMERICUS.  GA.— The  Americus  Railway  &  Light  Company,  recently 
incorporated,  will  soon  commence  work  on  the  construction  of  the  new 
power  plant.  The  new  company  has  already  purchased  the  old  gas  and 
electric  lighting  plant  in  Americus,  but  will  erect  the  new  buildings  in 
another  part   of  the  city  and  install   new   and   more   powerful   machinery. 

ATLANTA.  GA. — Sealed  proposals  and  specifications  in  duplicate  will 
be  received  by  the  Board  of  Water  Commissioners  and  special  committee 
of  the  Council  until  No\'.  25  for  furnishing  and  erecting  complete,  within 
the  building  and  on  foundation  furnished  by  the  city,  and  making  neces- 
sary connections  to  36-inch  suction  and  30-inch  discharge  mains  of  water 
works,  and  also  lo-inch  steam  main,  at  the  pumping  station  No.  2.  At- 
lanta water  works,  about  three  miles  from  the  city,  on  the  Southern  Belt 
Railroad,  for  one  20-niillion  and  one  25-million  gallon  centrifugal  pump, 
to  be  operated  by  electric  motor,  compound  triple  expansion  condensing 
engine  or  steam  turbine,  and  for  direct  pumpage  against  a  head  of  120 
lbs.  domestic  and  160  lbs.  fire  pressure.  Said  proposals,  to  state  the  num- 
ber of  million  foot-pounds  duty  guaranteed  per  1000  lbs.  steam,  and  no 
propositon  to  furnish  anything  but  pump  complete  with  power  to  operate 
it  (this  not  to  include  boilers'),  and  to  make  connections  to  mains,  as 
above  specified,  both  water  and  steam,  will  be  considered.  F.  P.  Rice 
is  chairman  of  joint  committee.     • 

B.XTNBRIDGE.  GA. — It  is  reported  that  a  Chicago  corporation,  through 
Col.  W.  H.  Krause,  T.  E.  Greer  and  others,  has  made  application  to  the 
City  Council  for  a  franchise  to  construct  and  operate  a  street  railway 
system  on  several  streets  of  the  city. 

FORT  VALLEY,  GA  — The  Fort  Valley  Telephone  Company  has  filed 
application  with  the  Railroad  Commission  for  its  approval  for  an  issue 
of  $10,000  in  bonds,  the  proceeds  to  be  used  in  refunding  i>resent  in- 
debtedness   and    making    certain    extensions    and    improvements. 

GAINESVILLE.  GA. — The  management  of  the  North  Georgia  Electric 
Company  on  Oct.  15  was  taken  from  the  hands  of  the  receiver  and  placed 
under  the  control  and  management  of  its  officers,  by  order  of  Judge  New- 
man, of  the  United  States   District  Court. 

MACON.  GA. — The  Macon  Power  Company  has  applied  to  the  State 
Railroad   Commission   for  permission   to  issue  $150,000   in   capital   stock. 

MACOX,  GA. — The  new  company  owning  the  property  of  the  Macon 
Railway  &  Light  Company  has  been  organized  and  has  assumed  the  con- 
trol of  the  railway  and  lighting  system  in  the  city.  The  officers  of  the 
company  are  as  follows:  W.  J.  Massee,  president;  Jacob  S.  Collins,  of 
Savannah,  vice-president ;  J.  E.  Jaudon,  secretary  and  treasurer;  J.  W. 
McFarland,   of   Chattanooga,   general   superintendent. 

SAVANNAH,  G.\.— The  City  Council  on  Oct.  16  opened  the  bids  sub- 
mittcd  for  lighting  the  city.  The  Savannah  Electric  Company  submitted 
several  propositions  for  lighting  the  streets.  The  company  offered  as  an 
economical  measure  to  the  city  to  continue  the  present  contract  for  a 
period  of  two  years  for  the  sum  of  $25  per  lamp  per  year.  This  would 
mean  a  «>aving  of  $25,380  a  year,  and  the  lamps  would  cost  $13,700;  for 
all-night  and  every  night  schedule.  $28  per  lamp  per  year.  Another 
proposition  offered  by  the  company  is  to  furnish  the  city  with  service  for 
an  additional  five  or  ten  years  at  the  city's  option  at  actual  cost,  which 
will  include  the  cost  of  operation,  depreciation  and  a  return  upon  the 
investment  devoted  to  the  city  lighting  of  8  per  cent.  In  case  the  city 
accepts  this  offer  the  company  offers  to  install  such  a  system  as  a  com- 
petent board  of  engineers  shall  determine  best  suited  to  the  needs  of 
the  city  at  the -lime  of  their  recommendation.  Under  a  five-year  contract, 
with  privilege  of  running  for  another  five  years  for  540  lamps  or  more. 
the  company  offer**  to  furnish  magnetite  lamps  manufactured  by  the  Gen- 
eral Electric  Company,  the  Wcstinghousc  Company,  or  any  other  standard 
manufacturer  af  follows:  .Straight  five-year  contract,  or  five-year  contract 
with  privilege  of  renewal  for  additional  five  years,  moonlight  .schedule, 
$66  per  lamp  per  year;  all-night.  $68  per  lamp  per  year.  Ten-year  con- 
tract: Moonlight  schedule,  $^  per  tamp  per  year;  all-night.  $61  per  lamp 
per  year.  For  lamps  on  ornamental  poles  in  underground  district,  $15 
extra  each,  pole*  not  to  coat  more  than  $50  each.  For  incandescent  lamps 
for  five-year  contract,  with  privilege  of  the  city  to  renew  for  another 
five  year«,  were  as  follows:  Moonlight  schedule,  25-cp  lamps.  $22.50  per 
lamp  fKT  year;  sncp  lamps.  $28;  j^cji  lamps.  $34:  all-night  schedule.  2$- 
cp  lamps,  $23;  .so-cp  lamps.  $30;  75fp  lamps.  $41.  Under  ten-year  con- 
tract, moonlight  schedule,  the  following  prices  were  given:  ascp  lamps, 
$ifh.t,n  per  lamp;  7S-cp  lamps,  $36;  all-night  schedule:  2s,-cp  lamps.  $21; 
5ocp  lamps.  $28:  7S-<^P  lamps.  $38.  The  company  also  agrees,  in  case 
any  of  the  bids  for  arc  lamps  are  accepted.  In  furnish  free  of  cost  to  the 
city  electricity  for  lamps  an'l  motor*  to  the  same  total  sum  paid  by  the  city 
during  the  year  ending  Sept.  jo,  1907.  All  electricity  used  in  excess  of 
this   to   be    paid    for    by    the   city    at    the    rate   of    7%    cents   per   lew-hour. 


The  proposition  submitted  by  the  Savannah  Lighting  Company  for  light- 
ing the  city  is  as  follows:  For  the  first  five  years  for  all-night  service, 
$65  per  lamp  per  year:  moonlight  schedule.  $64  per  lamp  per  year;  for 
the  second  five  years,  S6o  each  per  year.  For  incandescent  lamps  for 
the  five  and  ten  years  as  follows:  For  20-cp  lamps,  $17  per  lamp  per 
year;  50-cp  lamps.  $30;  6s-cp  lamps,  $37.  The  Savannah  Lighting  Com- 
pany guaranteed  to  commence  operations  within  five  months  after  the 
contract   was  awarded. 

LEWISTON.  IDA.— The  Washington-Idaho  Light  &  Power  Company 
has  recently  closed  contracts  with  the  City  Councils  of  Uniontown  and 
Colton  for  furnishing  the  towns  with  electric  energy  for  lighting  and  for 
pumping  the  city  water.  The  company  has  secured  a  25-year  franchise 
to  erect  transmission  lines  on  the  streets  of  the  towns.  The  extension  of 
the  company's  lines  will  involve  an  expenditure  of  about  $25,000.  The 
addition  of  Uniontown  and  Colton  makes  ten  cities  in  the  Inland  Empire 
that  are  served  with  electricity  by  the  Washington-Idaho  Light  &  Power 
Company.  These  towns,  with  Genesee,  Moscow  and  Pullman,  receive 
power  from  the  water  power  plant  of  the  Lewiston-Clarkson  Company,  of 
Asotin,  while  Palouse,  Garfield,  Oakesdale,  Farmington  and  Tekoa  re- 
ceive their  service   from  the  Post  Falls  plant. 

ASHLEY,  ILL. — The  City  Council  has  granted  a  franchise  to  Charles 
W.  Lafferty,  of  Casey,  to  erect  and  maintain  a  telephone  and  telegraph 
system  in  this  city. 

CAIRO,  ILL. — The  Cairo  Electric  &  Traction  Company  is  planning  to 
make  extensive  changes  and  improvements  to  its  power  plant,  and  will 
soon  place  orders  for  the  following  equipment:  Two  turbine  generators, 
500  kw;  one  300-kw  motor  generator  set,  2300-volt  alternating  current  to 
550-volt  direct  current;  one  2oo-kw  motor  generator  set,  2300-volt  alter- 
nating current  to  550-volt  direct  current.     O^  C.  Macy  is  manager. 

BRIDGETON,  ME.— The  Bridgeton  Water  &  Electric  Company  has 
notified  its  patrons  that  the  meter  system  will  be  used  exclusively  in  the 
consumption  of  electricity  for  lighting  purposes,  as  soon  as  the  meters 
can  be  installed.  The  reason  of  the  change  is  due  to  the  installation  of 
a  day  ser\'ice,  which  was  not  contemplated  when  the  present  flat  rates 
were  established. 

BALTIMORE.  MD.— The  United  Railways  &  Electric  Company  has  not 
yet  prepared  plans  for  the  reconstruction  of  its  power  plant,  which  was 
recently   destroyed  by   fire. 

ADAMS.  M.\SS.— The  Selectmen  have  granted  the  Berkshire  Street 
Railway  Company  permission  to  erect  poles  for  its  high-tension  line  from 
Pittsfield  to  the  Zylonite  power  station.  The  contract  for  the  work  has 
been  awarded  to   Fred  T.   Ley  &  Company,  of  Springfield,  for  $65,000. 

CLINTON.  MASS.— The  Bigelow  Carpet  Company  is  making  arrange- 
ments to  erect  a  new  power  plant. 

MIDDLEBORO,  MASS.— The  management  of  the  municipal  electric 
lighting  plant  is  making  arrangements  to  establish  a  day  service  in  the 
near    future. 

STOCKBRIDGE.  MASS.— The  Stockbridge  Electric  Light  Company 
has  petitioned  the  State  Boafd  of  Gas  and  Electric  Light  Commissioners 
for  authority  to  issue  $25,000  of  capital  stock  to  be  used  in  building  a 
new  plant. 

BERRIEN  SPRINGS,  MICH.— Bids  will  be  received  by  the  village  of 
Berrien  Springs  until  Nov.  4  for  the  construction  of  a  municipal  electric 
light  plant.  The  street  lighting  system  will  consist  of  25  street  lamps 
and  about  five  miles  of  wire,  etc.  A.  B.  Ayers  is  president  of  the  Board 
of   Trustees. 

CORUNNA,  MICH.— The  Shiawassee  Light  &  Power  Company  is  pre- 
paring to  raise  its  dam  at  Shiatown  from  eight  to  fifteen  feet. 

GRAND  RAPIDS,  MICH.— We  are  informed  that  the  Grand  Rapids 
Electric  Railway  Company  will  place  contracts  during  the  next  30  days 
for  the  construction  of  two  new  electric  lines;  one  from  Bay  City  to 
Grand   Haven  and  the  other  from   Grand   Rapids  to  Montpelier.   Ohio. 

MANCHESTER,  MICH.— W.  J.  Hoffer.  village  clerk,  writes  that  the 
citizens  have  voted  in  favor  of  purchasing  the  electric  light  ]>tant  owned 
by  J.  H.   Kingsley,  to  be  operated  as  a  municipal  plant. 

PAINESDALE,  MICH.— W.  A.  Rankin,  engineer,  writes  that  no  con- 
tracts  will  be  let  until  spring  for  the  proposed  power  plant  to  be  con- 
structed about   five   miles  from  Painesdale. 

SAGINAW,  MICH.— The  contract  for  building  the  new  exchange 
building  of  the  \"alley  Telephone  Company  has  been  awarded  to  Kerns  & 
Spindlcr.  A  complete  equipment  for  lighting  and  heating  the  building 
will  be  installed  in  the  basement.  The  company  is  extending  its  conduit 
system  as  rapidly  as  possible  and  an  additional  force  of  men  will  be  put 
to  work  as  soon  as  available. 

AKELV,  MINN.— The  Red  River  Lumber  Company  has  placed  an 
order  for  a  3on-hp  engine  and  a  new  dynamo  to  double  the  capacity  of  the 
electric  light   plant. 

CROOKSTON,  MINN.— The  City  Council  has  granted  W.  A.  Marin  a 
franchise  to  operate  a  strcci  railway  system  in  the  city. 

ELK  RIVER.  MINN.— The  Mississippi  River  Electric  Power  Company, 
which  already  owns  undeveloped  water  power  on  the  Mississippi  River 
at  this  place,  Monticello  and  Clearwater,  has  purchased  another  dam  site 
near  Anoka.  Flowage  riRhts  along  the  river  from  Anoka  to  this  village 
have  also  been   purchase<l. 

LUVERNK.  MINN —Extensive  improvements  are  being  made  to  the 
plant  and  system  of  the  Luverne  Telephone  Company  in  this  place. 
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MINNEAPOLIS,  MINN. — Instructions  have  been  given  by  the  City 
Council  to  advertise  for  bids  for  supplying  the  city  with  7000  lamp  sockets 
with  incandescent  attachments.  Bids  will  also  be  invited  for  furnishing 
gas,  and  also  for  electric  and  gas  incandescent  lighting. 

MINNEAPOLIS,  MINN. — Bids  will  be  received  at  the  office  of  L.  A. 
Lydiard,  city  clerk,  until  Nov.  8,  for  lighting  the  streets  and  avenues  of 
this  city  with  gas  and  electricity  for  the  year  1908;  also  for  supplying 
gas  for  the  street  lamps  of  the  city  for  the  year  1908;  bids  will  also  be 
received  for   furnishing  about   7000  incandescent  gas  street  lamps. 

ST.  CHARLES,  MO.— The  City  Council  has  sent  a  notice  to  J.  T.  W. 
Rudsill,  of  East  St.  Louis,  111.,  and  other  promoters,  signifying  its  willing- 
ness to  consider  granting  a  50-year  street  railway  franchise.  The  Coun- 
cil last  spring  refused  to  grant  Mr.  Rudsill  a  street  railway  franchise 
for  50  years,  but  the  demand  of  the  people  for  a  street  railway  system 
has  led  the  Council  to  reconsider  its  action. 

ST,  JOSEPH,  MO.— It  is  said  that  the  St  Joseph  Railway,  Light  & 
Power  Company  will  begin  work  on  the  construction  of  the  extension  of 
the  Krug  Park  line  between  St.  Joseph  and  Savannah  within  60  days. 
J.  H.  Van  Brunt  is  manager  of  the  company. 

ST.  MICHAEL'S,  MD.— Walter  L.  Butler,  of  Philadelphia.  Pa.,  has 
applied  to  the  Town  Commissioners  for  a  franchise  to  establish  an  electric 
light  plant. 

BEAR  CREEK,  MONT.— It  is  reported  that  an  electric  light  plant 
and  water  works  system   will  be  installed   in   this  town. 

VIRGINIA  CITY,  MONT.— An  electric  light  plant  will  be  installed 
here,  and  the  water  power  of  Blaine  Springs  Creek  will  be  developed 
to   furnish    power    for   operating   the    plant. 

ARLINGTON,    NEB.— The    Arlington    Electric    Light    &    Power    Com-  , 
pany    is   contemplating    improvements    to    its,  power    plant,    which    include 
the  building  of  an  additon  to  the  power  house  and  installation  of  a   130- 
hp  boiler  and  an  engine  of  90  hp. 

CENTRAL  CITY.  NEB.— The  City  Council  on  Oct.  11  passed  to  its 
second  reading  an  ordinance  granting  an  electric  light  franchise  to  L.  S. 
Jenkins  and  11.  D.  Forrest,  of  Omaha.  The  ordinance  provides  at  the  end 
of  five  years  the  city  may>  if  it  desires,  purchase  the  plant  at  a  fair 
market  value  to  be  determined  by  appraisers.  Messrs.  Jenkins  and  For- 
rest will  put  in  a  plant  at  a  cost  of  about  $15,000  and  will  erect  a 
power  house  on  a  site  near  the  city  roller  mill.  The  city  on  Oct.  8 
severed  all  relations  with  the  gas  company,  and  since  that  time  the 
streets  have  been  in  darkness. 

EXETER,  NEB.— W.  W.  Kimbcrly.  village  clerk,  writes  that  bids  will 
be  received  until  Nov.  1  for  the  construction  of  a  power  plant  to  cost 
$15,000.  The  National  Construction  Company,  of  South  Bend,  Ind.,  has 
charge  of   the   conslruction   work. 

PLATTSMOUTI-l.  NEB.— The  Plattsmouth  Telephone  Company  is 
contemplating  increasing  its  capital  stock  to  $300,000. 

PLATTSMOUTH,  NEB.— The  Omaha  Electric  Light  &  Power  Com- 
pany has  secured  the  contract  for  lighting  the  city  of  Plattsmouth. 

PLATTSMOUTH,  NEB. — Earl  H.  Wescott.  of  Plattsmouth,  writes 
that  he  proposes  to  build  a  transmission  line  eight  miles  in  length  to 
connect  with  the  power  plant  of  the  Omaha  Electric  Light  &  Power  Com- 
pany .  at  Omaha,  and  will  need  sub-station  equipment  including  trans- 
formers. 

ST.  PAUL,  NEB. — The  question  of  issuing  $10,000  in  bonds  for  an 
electric  light  plant  is  under  consideration. 

SCOTTS  BLUFF.  NEB.— The  construction  of  an  electric  light  plant 
is  now  under  consideration, 

TECUMSEH,  NEB. — Work  has  comnimenccd  on  the  rebuilding  of  the 
municipal  electric  lightning  plant  and  surveys  are  being  made  for  the 
location  of  street  lamps.  An  addition  will  be  built  to  the  old  power  house 
to  make  room  to  place  the  new  machinery.  Arc  lamps  will  be  placed  in 
the  business  section  of  the  city.  The  Mayor  and  Council  are  now  con- 
sidering establishing  an  all  night  service  when  the  new  plant  is  installed. 
J.   E.   Marx  is  superintendent. 

TEKAMAH,  NEB.— The  City  Council  has  awarded  the  contract  for 
installing  the  electric  light  plant  to  Bortcnlanger  &  Company,  of  Omaha. 
The  contract  calls  for  a  125-hp  engine,  two  70-hp  boilers  and  a  dynamo 
of  75-kw   capacity. 

WAHOO,  NEB.— Edward  Lehnkuhl,  Mayor,  writes  that  the  proposed 
water  works  and  electric  light  plant  will  cost  between  $50,000  and  $60,- 
000.     The  engineer  has  not  yet  been  selected. 

CASTILE,  N.  Y. — James  C.  Horning,  of  Lamont,  writes  that  the 
proposed  dam  to  be  constructed  across  East  Koy  Creek  to  develop  power 
for  electricity  to  supply  Castile,  Silver  Springs  and  Gainesville  will  cost 
from  $15,000  to  $20,000.  The  company  has  not  yet  been  organized,  but 
it  is  hoped  to  have  the  work  completed  by   next  spring. 

GLENS  FALLS,  N.  Y.— The  International  Paper  Company  is  con- 
templating building  a  large  dam  about  two  miles  south  of  Spier  Falls  to 
furnish  power  for  a  pulp  mill  or  an  electrical  plant.  William  Curtis,  Jr., 
is  superintendent  of  construction. 

LINDENHURST.  L.  I.,  N.  Y.— The  Town  Board  and  Board  of  High- 
way Commissioners  have  granted  the  South  Shore  Traction  Company  a 
street  railway  franchise. 

BROOKLYN,  N.  Y,— Bids  will  be  received  by  C.  B.  J,  Snyder,  super- 
intendent  of  school  buildings.  New  York  City,  until  Oct.  a8,  for  installing 
electric  equipment  in  new  School  s,  Borough  of  Brooklyn. 


NEW  YORK,  N.  Y.— Bids  will  be  received  until  Oct.  28  by  Robert 
Watchorn,  commissioner  of  immigration,  Ellis  Island,  for  furnishing 
material  and  installing  electric  conduits  and  wiring  in  new  dormitories, 
first  and  second  cabin  rooms  and  balcony,  third  floor  main  building,  at  the 
United  States  Immigration   Station,   Ellis  Island. 

WATERTOWN,  N.  Y. — Justice  Andrews  has  made  an  order  return- 
able Nov.  2,  directing  the  stockholders  of  the  Citizens'  Telephone  Com- 
pany to  show  cause  why  it  should  not  be  dissolved,  it  having  been  de- 
clared  bankrupt.     Oliver  Watson  is  receiver  for  the  company. 

WOLCOTT,  N.  Y.— O.  M.  Curtis,  proprietor  of  the  Wolcoit  electric 
light  plant,  is  contemplating  the  construction  of  a  dam  across  Wolcott 
Creek. 

SMITHFIELD,  N.  C. — The  Town  Commissioners  have  appointed  a 
committee,  consisting  of  N.  M.  Lawrence,  N.  B.  Grantham  and  E.  H. 
Brooks,  to  investigate  the  cost  of  constructing  an  electric  light  plant, 
water   works  and  sewerage  systems. 

CINCINNATI,  OHIO.— Bids  will  be  received  until  Nov.  14  by  the 
board  of  trustees.  Memorial  Association  of  Hamilton  County,  at  the  office 
of  Samuel  Hannaford  &  Sons,  architects,  for  furnishing  material  and 
installing  light  fixtures  for  the  Soldiers*  and  Sailors'  Memorial  Building 
at  Grant  and  Elm  streets.     Elias  R.  Montfort  is  president  of  the  board. 

CLEVELAND,  OHIO. — The  Cuyahoga  Light  Company  has  petitioned 
the  City  Council  for  an  electric  lighting  and  steam  and  hot  water  fran- 
chise in  the  downtown  business  district.  The  lighting  committees  of  the 
Board  of  Public  Service  and  the  Council  on  Oct.  16  voted  to  recommend 
the  granting  of  a  franchise  to  the  Cuyahoga  Light  Company.  A  maxi- 
mum price  of  s^  cents  per  kw-hour  was  agreed  upon  for  electric  light- 
ing and  other  important  provisions  were  embodied  in  the  proposed  fran- 
chise. Municipal  ownership  was  provided  for,  and  at  any  time,  on  six 
months*  notice,  the  city  may  purchase  the  plant  for  the  cost  of  reproduc- 
tion, less  depreciation,  plus  10  per  cent.  The  franchise  is  to  be  revoked 
in  case  o4  consolidation  or  working  agreement  with  the  Cleveland  Elec- 
tric ■  Illuminating  Company.  The  company  agreed  to  accept,  should  the 
city  demand  it  at  any  future  time,  an  extension  of  the  franchise  requir- 
ing it  to  extend  its  service  to  the  city  limits.  Heating  will  be  charged 
for  at  the  rate  of  271/2  cents  per  sq.  ft.  of  radiation.  This  charge  is  to  be 
readjusted   at  the  end   of   two   years. 

COLUMBUS,  OHIO.— Bids  will  be  received  until  Oct.  30  by  the 
Board  of  Public  Service  (E.  F.  McGuire,  secretary)  for  furnishing  ma- 
terial and  doing  the  following  woijc  at  the  municipal  electric  light  plant. 
Dublin  Avenue:  Boilers,  blow-off  tunnel,  foundation  for  additional 
boilers,   continuation   of   ash  pit  tunnel,    retaining  wall   and  driveway. 

EUGENE,  ORE.— The  Pacific  Light  &  Power  Company,  of  Junction 
City,  is  considering  the  construction  of  a  power  plant  at  Triangle  Lake, 
about  30  miles  west  of  Eugene,  and  will  extend  its  transmission  lines  to 
Eugene,  Corvallis  and  Junction  Citj*. 

BRACKE^^RIDGE,  PA.— The  Saxonburg,  Tarentum  &  Butler  ^eet 
Railway  Company  has  accepted  the  franchise  granted  some  time  ago  by 
the  Town  Council  for  a  right  of  way  through  the  town. 

CORRY,  PA.— C.  P.  Northrop,  president  of  the  Corry  &  Columbus 
Street  Railway  Company,  writes  that  15  miles  of  track  will  be  bailt  dur- 
ing the  next  season.  The  company  is  also  considering  the  purchase  of  a 
generator  and  gas  engine  and  a  double  truck  combination  passenger  and 
baggage  car.  He  also  states  that  the  company  will  install  a  lighting  plant 
in   the  future. 

E.ASTOX,  PA. — The  Warner  Arc  Lamp  Company,  manufacttirer  of 
the  lamps  now  in  use  in  the  city  of  Easton,  which  have  caused  the 
management  of  the  municipal  electric  light  plant  so  much  trouble,  has 
notified  C.  S.  Neiman,  superintendent,  that  it  will  replace  the  present 
lamps  with  another  type  of  lamp  without  any  additional  cScpensc  to  tht 
city. 

GREENSBURG,  PA.— The  West  Penn  Railways  Company  has  se- 
cured a  right  of  way  for  a  new  electric  railway  between  Hunker  and 
Scott  Haven,  connecting  with  West  Newton. 

KANE,  PA.— The  new  plant  of  the  Kane  Electric  Light.  Heat  &  Power 
Company  is  nearly  completed  and  will  soon  be  put  into  operation.  A 
i2S-hp  Struthers  &  Wells  engine  has  been  placed  and  a  generator  in- 
stalled; another  250-hp  engine  of  the  same  make  will  be  tn^^talled  as  soon 
as  the  foundation  can  be  built.  The  plant  when  completed  will  have  a 
capacity  of  500  hp. 

NEWTOWN,  PA.— The  Newtown  Electric  Street  Railway  Company 
has  been  authorized  by  the  State  Department  to  change  its  corporate  title 
to  the  Bucks  County  Electric  Railway  Company.  The  old  Buck  County 
Electric  Railway  has  passed  out  of  existence,  its  property  having  been 
purchased   by   the   Doylestown   &   Willow   Grove   Railway   Company. 

PEN  ARGYL,  PA. — Arrangements  are  being  made  to  improve  ihc 
electric  lighting  system  in  this  place.  A  new  dynamo  has  been  recently 
installed  at  the  power  house  and  also  other  equipment.  The  present 
transmission  lines  will  be  replaced  with  new  and  heavier  wire  than  that 
now  in  use.  and  new  poles  will   be  erected. 

SHAMOKIN,  PA.— The  Shamokin  &  Edgcwood  Electric  Railway  Com- 
pany has  filed  notice  at  the  State  Department  of  53  miles  of  extensions, 
which  will  be  constructed  as  soon  as  possible.  Monroe  H.  Kulp  is 
president, 

SHEFFIELD.  PA— The  YoungsviUe  &  Sugar  Grove  Street  Railway 
Company    has   notified   the   State   Department   of  an   increase  indebtedness 
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from  $34,000  to  $500,000;  also  of  an  increase  in  capital  stock  from  $^r 
000  to  $200,000,  for  the  purpose  of  extending  the  line  from  Youngsviire 
to   Warren. 

WAYNESBORO,  PA— The  Chambersburg,  Greencastle  &  Waynesboro 
Street  Railway  Company  has  increased  its  indebtedness  from  $300,000  to 
$600,000  and  its  capital  stock  from  $300,000  to  $600,000.  The  company 
has  commenced  work  on  an  extension  from  Greencastle  to  and  beyond 
Chambersburg  and  over  certain  streets  in  Chambersburg.  The  work  is 
being  done  by  the  company  itself,  and  it  is  expected  to  have  the  new  line 
in  operation  in  about  eight  months.  The  company  will  add  another  en- 
gine and  generator  to  the  Waynesboro  plant,  and  boosters  and  trans- 
formers will  be  placed  along  the  new  line. 

PASCOAG,  R.  I.— A  new  Dillon  boiler  of  125  hp  has  been  purchased 
for  the  municipal  electric  light  plant.  The  old  boiler  will  be  taken  out 
and  the  boiler  house  enlarged. 

PROVIDENCE,  R.  I.— The  Board  of  Aldermen  has  adopted  a  reso- 
lution  recommending  that  the  Narragansett  Electric  Lighting  Company 
be  permitted  to  install,  at  its  own  expense,  a  system  of  underground 
wires,  conduits  and  appurtenances  on  the  premises  of  the  City  Hospital 
on  Eaton  Street.  The  electricity  to  be  used  for  light  and  power  will 
then  be  purchased  at  meter  rates,  effecting  a  saving  of  $14,000  for  an 
electric  light  plant,  exclusive  of  the  wiring  and  appurtenances,  and  nearly 
$500  per  annum  over  the  cost  of  maintaining  the  plant.  The  estimated 
cost  of  an  electric  plant  for  the  City  Hospital  is  $14,000,  exclusive  of  the 
wiring  and  appurtenances,  and  the  cost  of  operating  such  a  plant  would 
be  $5,325  per  annum,  while  the  cost  of  purchasing  electricity  from  the 
Narragansett  Electric  Lighting  Company  will  be  $4,900  per  year.  The 
heating  and  ventilating  system  recommended  by  the  consulting  engineers 
and  architects  and  adopted  by  the  committee  provides  for  a  plant  in 
which  no  changes  will  be  necessary  outside  of  the  engine  and  boiler 
room  in  case  an  electric  plant  is  installed  later. 

UNION,  S.  C. — J.  A.  Brown,  of  this  city,  acting  as  agent  for  other 
parties,  has  applied  to  the  Town  Council  for  a  perpetual  franchise  to  con- 
struct and  maintain  an  electric  light  and  power  plant,  guaranteeing  to 
construct  the  plant  within    12  months. 

ABERDEEN,  S.  D.— The  Wagner,  Lake  Andes  Si  Armour  Traction 
Company  has  petitioned  the  City  Council  for  a  franchise  for  an  electric 
light  and  power  plant.  The  company  proposes  to  install  a  plant  at  a  cost 
of  about  $150,000,  and  will  furnish  an  all-night  service  to  business  houses 
and  residences. 

MITCHELL,  S.  D. — ^The  City  Council  has  granted  another  extension 
of  time  on  the  electric  light  franchise  proposition  in  order  to  give  the 
Mitchell  Gas  Company  an  opportunity  to  get  through  with  the  receivership 
and  start  out  on  a  new  basis.  When  the  business  is  settled  in  the  fed- 
eral court  the  plant  will  be  purchased  by  a  new  company,  which  has.  just 
made  application  to  the  Council  for  a  franchise,  which  will  probably  be 
granted. 

CLEVELAND,  TENN. — J.  W.  Adams  and  associates,  of  Chattanooga, 
have   received  a  franchise  for  an   electric  light  and  power   plant. 

COLUMBIA,  TENN.— Owing  to  the  inefficient  service  furnished  by  the 
Columbia  Water  &  Light  Company  the  city  of  Columbia,  through  its  at- 
torney, has  entered  suit  in  the  chancery  court  against  the  company  to 
have  the  contracts  between  the  city  and  the  company  annulled  and  also 
the  franchise  of  the  company  annulled.  The  city  has  frequently  been  in 
darkness,  especially  during  the  past  few  months,  and  has  for  days  at  a 
time  been  without  water. 

JOHNSON  CITY,  TENN.— The  Johnson  City  Traction  Company  will 
soon  place  contracts  for  the  one-half  mile  extension  of  track  to  the  Na- 
tional Soldiers'  Home.  It  is  reported  that  the  company  is  also  contemplat- 
ing building  an  addition  to  its  car  sheds  and  will  purchase  a  sookw. 
3300-volt,  three-phase  alternator. 

McKENZIE.  TENN.— Edward  Moseley,  cashier  First  State  Bank,  and 
others  are  considering  the  matter  of  installing  an  electric  light  plant  here 
in  cr>njunctton  with  an  ice  plant. 

NASH\ILLE,  TENN.— William  E.  Hamilton,  of  Columbus,  Ohio,  is 
reported  to  be  interested  in  plans  for  extensive  water  power  develop- 
ments and  the  erection  of  an  electric  light  and  power  plant  in  Tennessee. 

NEWPORT,  TENN.— The  city  has  voted  to  issue  $50,000  in  bonds  for 
the  construction  of  an  electric  light  plant,  water  system  and  sewer 
system. 

ABILENE.  TEX.— The  Roberta  Telephone  &  Electric  Company  has 
been  placed  in  the  hands  of  receivers  appointed  by  Judge  J.  H.  Calboun. 

EL  PASO,  TEX.— L.  D.  Gilbert,  secretary  of  the  Cement  Engineering 
Company,  of  Los  Angeles.  Cal..  engineers  in  charge  of  the  construction 
of  the  cement  plant  for  the  Southwestern  Portland  Cement  Company 
to  be  erected  in  EI  Paso,  wrote  under  date  of  Oct.  12  that  machinery 
had  not  yet  been  purchased  at  that  date,  but  that  requests  for  prices 
have  been  sent  out  for  most  of  it,  and  he  expects  to  let  contracts  for  the 
machinery  in  about  four  weeks.  There  will  be  14  buildings  erected, 
with  an  aggregate  floor  space  of  80.000  square  feel.  The  equipment  of 
the  proposed  power  plant  will  consi»t  of  two  7Sokw,  440-volt,  35-cycIc, 
three-phase  generators,  cither  direct  connected  to  cross-compound  Corliss 
engines,  or  steam  turbines,  to  operate  on  175  lbs.  gauge  steam  pressure 
•nd  125  degrees  superheat.  The  plant  will  be  motor  driven  throughout, 
motors  being  direct  connected   to   all   the   large   size   grinding  machines. 

SALT  LAKE  OTV,  UTAH— The  City  Council  has  granted  the  Utah 
Light  &  Railroad  Company  a  franchise  to  lay  additional  tracks  from  the 
intersection  of  Twelfth  West  Street  to   Fourth  North   Street. 


FAIRHAVEN,  \T.^The  Fairhaven  Electric  Company  has  recently  in- 
stalled additional  machinery  in  its  plant  and  is  arranging  to  improve  the 
ser^ce  by  increasing  the  voltage. 

CHEHALIS,  WASH.— B.  E.  Clement  has  been  granted  a  franchise  to 
erect  and  operate  an  independent  telephone  exchange  in  this  place. 

CHEWELAH,  WASH.— The  City  Council  has  awarded  the  contract  for 
the  electric  plant,  wire  and  electric  fixtures  to  the  Fairbanks  &  Morse 
Company;  the  12-in.  water  pipe  to  the  Washington  Pipe  &  Foundry  Com- 
pany. The  Council  has  rejected  the  bids  on  the  power  house,  which,  with 
the  excavation  and  refilling  for  the  pipe  line,  will  be  done  under  the 
supervision  of  the  Council. 

PASCO,  WASH.— The  capital  stock  of  the  Pasco  Light  &  \\*ater  Com- 
pany has  been  increased  from  $25,000  to  $50,000. 

ASHLAND,  WIS.— The  City  Council  on  Oct.  11  voted  to  accept  the 
proposition  of  the  Chippewa  Valley  Construction  Company  to  transmit 
electricity  to  this  city  from  its  plant  at  Copper  Falls,  the  city  to  lease 
the  power  plant  of  the  Chippewa  Valley  Electric  Railway  for  three  years, 
with  the  option  of  purchase  at  that  time.  A.  E.  Appleyard,  of  Boston, 
Mass.,  is  president  of  the  company,  and  promises  to  supply  6000  hp  from 
its  plant  at  Copper  Falls,  18  miles  south  of  Ashland,  by  next  June.  The 
contract  is  for  a  period  of   15  years. 

EAU  CLAIRE,  WIS. — The  Northwestern  Lumber  Company  has  de- 
cided to  build  a  high  dam  on  Eau  Claire  River  to  develop  power  for 
manufacturing  purposes. 

ONALASKA,  WIS. — The  La  Crosse  Water  Power  Company  has  ap- 
plied for  a  franchise  to  erect  its  lines  through  this  village. 

OSCEOLA,  WIS. — Harry  C.  Harding  and  others  are  arranging  to 
establish  an  electric  lighting  system  here  by  a  connection  with  the  plant 
of  the  General   Electric  Company  at   St.    Croix  Falls. 

RIPON,  WIS. — A  committee  of  the  Common  Council  has  been  ap- 
pointed to  secure  the  services  of  the  State  Railway  Commission  for  an 
investigation  of  the  Ripon  Light  &  Water  Company's  charges.  A  new 
schedule  was  put  in  operation  recently  and  it  is  alleged  that  the  charges 
for  light  and  water  are  excessive  in  comparison  with  other  cities  simi- 
larly situated. 

STRATHCONA,  ALB. — A  by-law  to  grant  a  franchise  to  the  Stralh- 
cona  Radial  Terminal  Tramway  Company  will  be  submitted  to  the  people 
en  Oct.   30- 

REVELSTOKE,  B.  C. — The  contract  for  the  addition  to  the  electric 
power  plant  has  been  awarded  to  the  Canadian  General  Electric  Com- 
pahy,  of  Montreal,  for  $25,762.  The  addition  will  consist  of  a  6ocycle. 
isokw  type  generator,  making  600  revolutions  per  minute.  Superin- 
tendent Holden  will  have  charge  of  the  construction  on  behalf  of  the  city. 

MORDEN,  MAN. — The  town  has  taken  over  the  electric  lighting  plant 
here  operated  by  a  local  company  known  as  the  Winnipeg  Electric  Com- 
pany.    Address  S.   Scott,  of  this  town. 

GRESHAM.  ORE. — A  surveying  party  is  out  on  Oak  Grove  Creek, 
above  Eslacada,  on  the  Clackamas  River,  surveying  for  a  new  power 
plant  A  canal  will  be  built  for  a  distance  of  eight  miles,  which  will  give 
a  fall  of  1000  feet  and  will  generate  40,000  horse-power.  The  railroad 
is  to  be  extended  up  the  Clackamas  before  actual  construction  work  will 
commence. 

HAMILTON,  ONT.— At  a  meeting  of  the  Board  of  Works  held  Oct. 
15  Engineer  Sothman,  of  the  Hydro-Electric  Power  Commission,  sub- 
mitted a  report  of  the  cost  of  installing  an  electric  light  system  in  Ham- 
ilton, with  a  conduit  system  in  the  center  of  the  city.  Mr.  Sothman  esti- 
mated that  a  four-duct  system  would  cost  $57. h8,  and  the  total  cost  of 
four-duct  system  and  500  magnetite  arc  lamps  with  the  necessary  equip- 
ment was  estimated  at  $175,580.  A  two-duct  system  would  be  $900  less. 
The  cost  per  lamp,  according  to  the  former  system,  was  $51-03  a  year, 
and  for  the  two-duct  $49.70  a  year.  He  also  submitted  figures  showing 
the  cost  of  six,  eight, twelve  and  sixteen  ducts.  Mr.  Southman  estimated 
that  a  plant  could  be  placed  in  operation  within  one  year,  and  also  said 
that  the  Hydro-Electric  Power  Commission  would  be  in  a  position  in  a 
few  days  to  state  when  power  could  be  delivered  from  Niagara   Falls. 

KENOR.\,  ONT.— The  ratepayers  have  passed  a  by-law  providing  $75.- 
000  for  completion  of  the  power  development  and  water  works  system. 
Address  C.  S.   Draper. 

MANILA,  P.  I. — Plans  and  specifications  are  on  file  at  the  office  of 
the  Electbical  Would,  239  West  Thirty-ninth  Street,  New  York,  N.  Y.. 
for  furnishing  and  installing  electrically  driven  pumps  and  motors  for 
the  new  sewerage  system  for  the  city  of  Manila,  bids  for  which  will  be 
received  at  the  office  of  the  Municipal  Board  (John  M.  Tuthcr,  secre- 
tary) until  Jan.  15.  There  will  be  one  main  station  and  five  substations, 
each  equipped  with  two  pumps  and  corresponding  motors,  making  a  total 
of   13  pumps  and  motors. 

MONTREAL,  QUE. — The  City  Council  has  decided  to  advertise  for 
tenders  for  supplying  gas  and  electricity  for  illuminating  and  for  heating 
for  the  city  and  citizens,  and  also  for  manufacturing  purposes.  The  ten- 
ders will  be  received  until  Dec.  i  and  are  to  be  submitted  separately  for 
gas  and  electricity. 

HUMBOLT,  SASK. — Ratepayers  of  this  town  arc  organizing  a  com- 
pany for  the  purpose  of  installing  an  electric  lighting  plant  and  telephone 
system  and  have  applied  for  a  franchise.     Address  Telfen   Brothers. 

SASKATOON.  SASK— The  Saskatchewan  Telephone  ft  Electric  Sup 
ply  Company  hat  been  taken  over  by  the  Northwestern  Telephone  Com 
pany. 
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Company  Elections. 

ASHLEY,  ILL.— .M  tlic  .innual  mccling  of  the  Ashley  Telephone  Com- 
pany, held  recently,  the  following  officers  were  elected ;  J.  A.  Dycus, 
president;  W.   H.    Seibcrt,  secretaiy,  and  Henry  Gilbert,  treasurer. 

WORCESTER,  MASS. — At  a  meeting  of  the  Worcester  Electric  Light 
Company,  held  Oct.  9,  the  following  officers  were  elected:  Gen.  A.  B.  R. 
Spragiic,  Herbert  H.  Fairbanks,  treasurer  and  clerk.  The  directors  are; 
A.  B.  R.  Sprague,  Theodore  C.  Bates,  Josiah  Pickett,  George  T.  Dewey, 
Otis  E.  Putnam,  W.  H.  Coughlin,  Frank  L.  Goes,  Herbert  H.  Fairbanks 
and  John  C.  Maclnncs. 

VICTOR,  N.  Y.— The  Ontario  Mutual  Telephone  Company,  recently 
organized,  has  elected  the  following  officers;  Dr.  D.  S.  Partridge,  of  East 
Bloomiield,  president:  C.  R.  White,  of  East  Bloomfield,  vice-president; 
Robert  F.  Shay,  of  Holcomb,  secretary;  O.  M.  Dibble,  of  Holcomb,  treas- 
urer.    The  company  will  be  capitalized  at  $30,000. 


New  Industrial  Companies. 

THE  CEXTR.xr.  riCLKl'llDNE  &  SUl'lM.V  e  O.Ml'A.N^',  of  Spring- 
field, HI.,  has  been  incorporated  with  a  capital  stock  of  $25,000  by  Ed- 
ward J.  Novak,  Sidney  S.  Pollack  and  Otto  Kerncr.  The  company  pro- 
poses to  manufacture  telephone  supplies. 

THE  DAVIS  ELECTRIC  COMPANY,  of  Parkersburg,  W.  Va.,  has 
been  incorporated  with  a  capital  stock  of  $350,000  by  J.  Mentor  Caldwell, 
Henry  W.  Dils,  Jesse  R.  Davis  and  others.  The  company  proposes  to 
manufacture  and  deal  in  dynamos,  batteries  and  other  electrical  ma- 
chinery. 

THE  GLOBE  ELECTRIC  SPECIALTIES  COMPANY,  of  New  York. 
X.  Y..  has  filed  articles  of  incorporation  with  the  Secretary  of  State  with 
a  capital  stock  of  $25,000.  The  directors  are:  Harry  Bessing.  Robert 
Oppenhcim  and  George  IT.   King,  all  of  New  York. 

THE  WORKUM  COMPANY,  of  Augusta.  Maine,  has  been  incorpo- 
rated with  a  capital  stock  of  $100,000  to  manufacture  and  deal  in  elec- 
trical apparatus,  etc.  J.  Berry  is  president  and  treasurer  and  L.  A.  Bur- 
Kigh,  clerk,  both  of  .Augusta. 

New  Incorporations. 

RIALTO,  CAL.— The  Rialto  Light  &  Power  Company  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by  L.  E.  Newcombe.  A.  B.  Pad- 
dock, A.  H.  Morgan,  J.  C.  Boyd,  F.  Slade.  W.  P.  and  J.  F.  Martin,  all 
of  Rialto. 

BROWNSTOWN.  IND.— The  Home  Telephone  Company  has  been  in- 
corporated to  build,  equij)  and  operate  a  telephone  system  and  exchange 
in  this  city.  The  capital  is  $20,000.  C.  E.  Brown,  W.  H.  McPherson 
and  C.   F.   Robertson  are  the  directors.  , 

BUTLERVILLE.  IND.— The  Harlan  Telephone  Company  has  incor- 
porated to  establish  and  equip  a  new  exchange  and  system  in  this  place. 
J.  T.  Sharp,  E.   H.   Smith  and  E.   D.  Jones  arc  the  directors. 

CLINTON,  KY.— The  Electric  &  Manufacturing  Company  has  been 
incorporated  with  a  capital  stock  of  $20,000  by  A.  C.  Moss,  R.  L.  John- 
son and  Mrs.  M.  E.  Watson,  all  of  Clinton,  Ky.,  and  L.  N.  Pollock  and 
M.  D.  Moss,  of  Campbell.  Mo.  The  company  proposes  to  operate  electric 
light  and  power  plants  at  Clinton.  Campbell,  Mo.,  and  other  places,  and 
furnish  electricity  for  lighting  and  power  and  establish  ice  and  cold 
storage    plants. 

PORTLAND,  ME.— The  Eromfield  Electric  Company  has  been  incor- 
porated with  a  capital  stock  of  $500,000.     C.  M.  Drummond  is  clerk. 

LOUISVILLE,  MISS.— The  Louisville  Light  &  Water  Company  has 
been  incorporated  with  a  capital  of  $20,000  by  W.  L.  Strong,  J.  L.  Mc- 
Crackcn  and  others. 

BURLINGTON  JUNCTION,  MO.— The  Burlington  Junction  Electric 
Light  &  Power  Company  has  been  incorporated  with  a  capital  stock  of 
$6,000  by  D.  T.   Garrett,  Jesse   F.   Robertson,  T.  E.   Fordyce  and  others 

EAST  BLOOMFIELD,  N.  Y. — Articles  of  incorporation  have  been 
filed  for  the  Ontario  County  Mutual  Telephone  Company  with  the  Secre- 
tary of  State.  The  company  is  capitalized  at  $30,000  and  the  incorpora- 
tors are  B.  A.  Partridge,  O.  Dibble,  of  East  Bloomfield,  and  C.  R.  White, 
of  Ionia. 

NEW  YORK,  N.  Y.— The  Regal  Electric  Company  has  filed  articles  of 
incorporation  with  a  capital  stock  of  $5,000.  The  directors  arc:  Albert  L. 
Sansvillc,  John  M.  Willingham  and  Paul  Jeffrey,  all  of  New  York  City. 

irONESDALE,  PA.— The  Hones.lale.  Hawley  &  Seelyville  Automobile 
Company  has  been  incorporated  with  a  cipital  stock  of  $15,000  to  operate 
an  automobile  service  between  Hawley'  and  Seelyville  via  Iloncsdalc. 
Henry  Buerket  is  president,  and  E.  E.  Fowler,  George  W.  Conncrs. 
Fletcher  Bunnell  and  William  Taylor,  directors. 

MIDL.AND,  TEX. — The  Midland  Light  Company  has  been  incorporated 

with  a  capital  stock  of  by  E.  R.  Bryan,  F.  F.  Cary,  George  1>. 

Elliot  and  C.  Harbaur. 

PADUCAH,  TEX.— The  Paducah  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $15,000  by  J.  T.  Richardson  and  others. 

PARIS,  TEX.— The  Texas-Oklahoma  Telephone  Company  has  been 
incoriKirated  with  a  capital  stock  of  $5,000  by  T.   A.  Johnson  and  others. 


.SEATTLE,  WASH. — .\rticles  of  incorptiration  have  been  filed  for  the 
Seattle-Tacoma  Short  Line  by  Merle  J.  Wigbtman,  C.  E.  Muckler  and 
1'.  J.  Eitcl.  The  company  is  capitalized  at  $6,000,000  and  proposes  to 
build  a  new  interurban  line  between  Tacoma  and  Seattle.  The  new  com- 
pany will  acquire  the  franchises  obtained  in  Seattle,  Tacoma,  Pierce  and 
King  counties   for  the  road  by    Merle  J.   Wightman  and  C.   E.   Muckler. 

PARKERSBURG,  W.  VA.— The  Davis  Electric  Company  has  been 
incorporated  with  a  capiul  stock  of  $350,000  by  J.  .Mentor  Caldwell  and 
others. 


Legal. 


THREE-CENT  FARES.— Ju.lgc  Lawrence,  of  the  Cleveland.  Ohio.  Com- 
mon Pleas  Court,  handed  down  a  decision  last  week  holding  illegal  all 
franchises  granted  by  the  Council  for  so-called  3cent  fare  lines  on  the 
East  Side,  except  a  small  section  constructed  in  East  Fourteenth  Street, 
which  covers  about  two  blocks.  The  court  rules  that  the  franchises  for  3- 
ccnt  lines  on  the  West  Side  arc  valid,  because  they  were  granted  prior 
to  the  date  upon  which  Mayor  Johnson  is  alleged  to  have  become  financially 
interested  in  the  roads. 

SOFT  COAL. — Last  month  the  Brooklyn  Rapid  Transit  Company  was 
made  defendant  in  an  action  to  stop  the  use  of  soft  coal  at  the  big  power 
house  at  Kent  and  Division  Avenues,  Brooklyn.  The  residents  of  the 
Eastern  District  won  a  victory.  It  was  indicted  for  maintaining  a  public 
nuisance,  and  last  week  the  jury  which  has  been  hearing  the  case  before 
Judge  Fawcctt  in  the  Kings  County  Court  brought  in  a  verdict  of  guilty. 
Judge  Fawcett  granted  a  postponement  before  passing  sentence.  The 
licnalty  for  maintaining  a  public  nuisance  is  $500  fine  and  the  absolute 
discontinuance  of  the  cause  of  annoyance. 

LIGHTING  MORRISTOWN.— Chief  Justice  Gummerc,  in  the  Su- 
preme Circuit  Court,  has  granted  to  the  Public  Service  Corporation  a 
writ  of  certiorari  to  review  the  ordinance  passed  by  the  Morristown  City 
Council  granting  a  franchise  to  the  Morris  &  Somerset  Electric  Company 
for  furnishing  the  municipality  with  electric  light,  .\pplication  had  been 
made  for  a  writ  to  review  not  only  the  ordinance  passed  by  the  Council, 
but  also  the  contract  made  by  the  members  of  the  Council  with  the  Mor- 
ris &  Somerset  Company.  The  court  denied  the  right  to  review  the  con- 
tract. 


EducationaL 


COLU.MBI.V  IINI\ERS1TV.  N.  V.  will  offer  at  night  during  the 
year  1907-1908  twenty  evening  coufses  specially  adapted  to  the  needs  of 
technical  and  professional  workers.  This  includes  work  in  applied 
mechanics,  architecture,  electricity,  fine  arts,  industrial  chemistry, 
mathematics,  surveying  and  structures.  The  work  begins  Oct.  28  and 
continues  for  twenty-five  weeks.  A  full  description  of  the  courses  is 
contained  in  the  "Announcement  of  Extension  Teaching,"  which  may  be 
obtained  on  application  to  the  director  of  extension  teaching. 


Obituary. 


MR.  T.  II.  W  1I,1.I.\.\IS.— .Mr.  Thomas  Hilton  Williams.  Sr..  of  Jersey 
City,  died  on  Oct.  20  at  his  residence,  574  Bergen  .■\venue.  He  was  59 
years  old,  and  had  lived  in  Jersey  City  for  nearly  half  a  century.  He 
was  president  of  the  .V.  .V.  Griffing  Iron  Company  and  the  E.  A.  Williams 
&  Son  Brass  Foundry,  both  of  Jersey  City.  He  was  a  member  of  the 
American  Society  of  Mechanical  Engineers,  the  Engineers'  Club,  the 
Lawyers'  Club  of  New  York  ami  the  I  ;ntaict  Club  of  Jersey  City. 


Personal. 


MR.  H.  B.  I\ERS  has  bc»n  appointed  treasurer  of  the  Bangor  Ra:l- 
way  &  Electric  Company,  of  Bangor.  Maine. 

MR.  ALBERT  UHL,  formerly  of  Memphis,  Tenn.,  has  joined  the 
sales  forces  of  the  Ncrnst  Lamp  Company,  being  attached  to  the  St. 
Louis  office. 

MR.  F.  D.  S.MITH,  formerly  superintendent  of  construction  for  the 
Stevens-Hewitt  Engineering  Company,  has  resigned  that  position  and  has 
opened  offices  at  123  Liberty  Street,  New  York,  where  he  will  carr)'  on 
an  electrmical  contracting  and  specialty  business. 

MR.  WILLIAM  T.  TAYLOR,  M.  I.  E.  E.,  superintendent  Compania 
industrial  Mcxicana.  Chihuahu.i.  arrived  in  New  York  on  the  "St.  Paul" 
last  Salurd.iy  from  England.  He  is  expecting  to  leave  here  soon  and 
extend  his  personal  interests  in   Peru,   South   .\merica. 

MR.  J.  E.  MONT.\GUE. — We  regret  to  note  the  serious  illness  of  Mr. 
J.  E.  Montague,  general  manager  of  the  ButTalo  &  Niagara  Falls  Electric 
Light  &  Power  Company,  who  underwent  an  operation  recently  for  ap- 
pendicitis.    .\  host  of  friends  will  welcome  the  news  of  his  recovery. 

REAR  ADMIRAL  G.  W.  MELVILLE,  former  enginecr-inchicf  of  the, 
navy  and  a  famous  hero  of  .\rctic  exploration,  was  married  last  week  to 
Miss  Estella  B.  Polls,  of  Philadelphia.  The  admiral  has  receiveii  many 
congratulations  from  the  electrical  field,  where  he  has  a  great  m.ivv 
friends. 
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MR.  C.  J.  FIELD  has  been  for  the  past  two  years  building  and  oper- 
ating a  large  sugar  centrale,  railway,  etc.,  in  Porto  Rico  and  has  intro- 
duced more  or  less  electrical  apparatus  in  connection  therewith.  He  is 
now  taking  up  similar  work  at  Bartle.  Cuba,  while  retaining  his  Porto 
Rico   connections. 

MESSRS.  D.  C.  AND  W.  B.  JACKSOX.  consulting  engineers  and 
experts,  announce  that  they  have  removed  their  Western  office  from 
Madison,  Wis.,  to  the  Commercial  National  Bank  Building,  Chicago. 
They  have  also  opened  an  Eastern  office  in  Boston.  Mr.  W.  J.  Crimpton 
is   in   charge   of   the   Chicago   office. 

MR.  HARRY  PICKHARDT,  who  was  formerly  occupieii  in  electrical 
construction  work  with  the  Etdlitz  Company,  has  become  associated  with 
the  Holophane  Company  and  will  devote  his  attention  to  the  sale  of  its 
well-known  glassware  specialties.  His  headquarters  will  hereafter  be  with 
the  Western  sales  department  of  the  Holophane  Company,  Wabash 
Avenue.   Chicago. 

DR.  LUCKE,  professor  of  mechanical  engineering  at  Columbia  Uni- 
versity, New  York  City,  delivered  a  lecture  on  Oct.  18  before  the 
Mechanical  Society  of  the  College  of  the  City  of  New  York,  on  "The 
Various  Engineering  Professions  and  the  Preparation  Necessar>'  for 
Each."  This  interesting  lecture  was  delivered  in  the  physics  lecture 
room  in  the  main  building. 

COL.  R.  C.  CLOWRY  has  just  been  re-elected  president  of  the  West- 
ern Union  Telegraph  Company — a  mark  of  confidence  in  him  after  the 
recent  strike.  Col.  Clowry  was  born  in  Will  County,  111.,  on  Sept.  8, 
1838.  He  received  an  ordinary  public  school  education  and  early  took 
up  the  telegraphic  art.  Mr.  Clowry  married  Miss  Caroline  .V  Estabrook 
on  Aug.  29.  1865.  at  Omaha.  She  died  in  April,  1896.  He  is  one  of  the 
powers  in  the  telegraph  and  telephone  corporations  not  only  in  the  United 
States  but  abroad.  Mr.  CIowr>'  served  in  the  Union  Army  and  made  a 
gallant  record   during  his  service. 

MR.  WALTER  B.  SNOW,  who  has  been  connected  for  nearly  25 
years  with  the  B.  F.  Sturtevant  Company,  of  Hyde  Park,  Mass.,*  and  has 
done  some  veri'  successful  publicity  work  in  its  behalf,  has  now  opened 
offices  as  a  "publicity  engineer"  at  1 70  Summer  Street,  Boston,  Mass. 
His  regular  service  will  cover  the  conduct  on  a  salary  basts  of  the  publicity 
departments  of  a  limited  number  of  non-competitive  clients.  Service  will 
also  be  rendered  to  others  in  the  form  of  general  advertising,  catalogue 
work,  technical  articles,  etc.  He  has  issued  an  interesting  little  pamphlet 
as  to  himself  and  what  he  proposes  to  do. 


Trade  Publication^. 


H.  W.  lOH.VS-MA.WILLE  COMI'A.W  ha=  i-sucd  two  neat  four-page 
bulletins.  One  of  them  deals  with  the  "Leak-No''  metallic  compound  for 
stopping  all  manner  of  leaks  in  pipes  or  fittings.  The  great  value  of 
"Leak-No'*  to  the  user  is  because  of  its  peculiar  chemical  action  in 
metallizing  and  its  power  of  amalgamation.  During  its  metallizing  proc- 
ess it  expands  so  that  it  perfectly  fills  the  leak,  and  as  it  expands  equally 
with  iron  and  steel,  it  makes  a  permanent  repair.  It  is  a  chemical 
metallic  compound,  prepared  in  powder  form  and  used  by  mixing  with 
water  to  a  stiff  putty.  When  in  this  state  it  is  a  chemical  plastic 
ir>i^t/'riii    ^^^'.f    >.  ;n    mf.tTii;7«    ir.    -,    »v,.     i,,..,.-c    .ind    become    n    pnrt    of    the 


casting  to  which  it  is  applied.  When  hard  it  has  the  same  color  as 
cast  iron.  The  other  circular  deals  with  the  "J.  M.*'  cross  overs  and 
section  insulators  of  special  design  and  construction. 

HEATING  BOILER  FEED.— "Heating  Boiler  Feed  Water  Where  the 
Main  Engine  Is  Run  Condensing"  is  the  title  of  a  treatise  recently  pub- 
lished by  the  Harrison  Safety  Boiler  Works.  Philadelphia,  Pa.  It  is 
shown  that  by  using  the  exhaust  steam  of  boiler  feed  pumps,  circulating 
pumps  and  air  pumps  for  preheating  the  boiler  feed  water  the  efficiency  of 
these  pumps  becomes  much  higher  than  that  of  the  best  triple-expansion, 
condensing  engine.  At  the  same  time,  steam-driven  machines  of  this 
character  are  much  less  expensive  in  first  cost  and  the  cost  of  attendance, 
are  less  liable  to  get  out  of  order  and  may  be  operated  when  the  main 
engine  is  standing  idle.  The  illustrations  and  text  cover  the  engineering 
phases  of  the  subject,  including  methods  of  operating  barometric  and  sur- 
face condensers,  the  effect  of  air  in  the  condensers  off  steam  turbine  plants, 
description  of  a  t>-pical  street  railway  power  plant,  etc.  Copies  of  this 
booklet  will   be  supplied  upon  application. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  III,  is  mailing 
out  to  the  trade  a  price  list  dated  October,  1907.  which  applies  to  the 
company's  1906  and  1907  general  catalogue  No.  34.  This  price  list  has 
been  revised  to  date  and  contains  the  very  latest  market  figures  in  force 
at  this  time  on  all  electrical  appliances  shown  in  the  company's  catalogue. 
It  will  therefore  be  of  considerable  interest  and  benefit  to  all  purchasers 
of  electrical  material,  and  the  company  requests  that  all  holders  of  its 
catalogue  who  have  not  received  a  copy  should  write  for  one.  In  the 
back  of  the  price  list  considerable  space  is  devoted  to  the  W .  U.  steel 
bracket,  which  is  intended  to  replace  the  ordinao'  oak  wood  brackets. 
Attention  is  also  called  to  the  Central  Electric  Company's  fixture  depart- 
ment, a  cut  of  a  very  attractive  reading  lamp  is  shown,  and  the  company 
states  that  this  department  is  carrying  a  large  assortment  of  the  most 
up-to-date  lamps  and  lighting  fixtures  and  will  be  glad  to  submit  designs 
and    quotations    upon    request. 


'Business  J^otes. 

KEUFFEL  &  ESSER  COMPAXY,  the  well-known  maker  of  scientific 
instruments,  drawing  materials,  etc.,  has  opened  its  new  building  in 
San  Francisco  at  48-50  Second  Street,  where  it  will  carry  a  ver>-  large 
and  complete  stock.  A  special  feature  of  the  new  branch  will  be  the  fine 
blue  printing  establishment. 

THE  CHIC.\GO  SHOW. — In  order  to  assist  in  the  general  publicity 
plans  for  the  third  electrical  show  in  Chicago  3  number  of  the  exhibitors 
have  promised  Manager  Xiesz  to  insert  in  their  advertisements  in  the 
trade  papers  a  line  referring  to  their  exhibit  This  is  a  new  and  novel 
scheme  of  co-operation  that  ought  to  do  good. 

THE  HELIOS  MANUFACTURING  COMPANY,  of  Philadelphia,  is 
now  ably  represented  in  New  York  City  by  Messrs.  F.  S.  Gassaway  and 
L  \V.  Brownrigg.  who  have  opened  offices  at  18  East  Forty-second  Street. 
Mr.  Gassaway  is  very  widely  known  among  the  supply  men.  and  Mr. 
Brownrigg  is  devoting  his  attention  particularly  to  the  export  trade.  The 
combination  is  a  strong  one,  and  not  only  promises  to  be  a  decidedly 
advantageous  arrangement  for  the  Helios  company,  but  also  a  great  con- 
venience to  the  New  York  dealers  and  contractors  who  desire  the  Helios 
lamp?,    batteries    TiM    other    H-v;.-.-- 
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84R.IIO. — Electric   T^mp. 

SWITCH     FROG     FOR     EI.F.CTRIC     RAII^ 
J.    Beck,    Winburnr,    Pa.     App.    filed    Jan.    ;.    i<)"t 


Ha^  .1  r'urality  of  splice-pieces,  one  of  which  is  movable,  and  pro- 
vidcil  with  a  pivotal  connection  with  the  body  part.  Provides  for 
shifting  at  will  the  angle  of  inclination  of  the  main  line  splice-piece 
with  respect  to  any  branch  line. 

868,110.  ELECTRIC  LAMP:  Alexander  P.  McArthur,  Orange.  N.  J. 
.•\pp.  filed  Oct.  9.  190s.  Form  of  incandescent  lamp  having  a  re 
fldctor  fixed  within  the  usual  globe  so  as  to  be  kept  in  the  most  cffi 
cient  relation  to  the  filament  at  all  times. 

868J22.  ELECTRIC  INSUL.\TOR:  Francis  J.  Poinan.  Rochester.  N.  Y. 
.\pp.  filed  .luly  30,  1906.  In  order  to  present  puncture  of  an  in- 
sulator by  hiKli  potential  currents,  patentee  has  a  composite  structure 
including  a  layer  of  laminated  mica. 

868.1J?.  CATAPHORIC  APPARATl'S:  Thomas  J.  Randall,  Los  An- 
geles. Cal.  App.  filed  Nov.  30.  ion6.  Has  a  plurality  of  plates 
adapted  to  receive  the  necessary  medicaments,  and  means  for  adjust- 
ing said   plates  to  various  rigid   frames. 

868,ii8.  EI.KCTRIC.M.  MEASlRlNf.  INSTRUMENT;  Frank  W.  Rol- 
ler. Plainfirld.  N.  .1  App  lil(,l  .\pril  25.  iQort.  Has  a  movable  ele- 
ment and  springs  tending  to  hnlrl  said  element  in  a  definite  position, 
and  a  guiding  element  about   which  the  movable  element   rotates. 

868.141.  FI'SE  noX;  John  O.  Stivers.  Denver,  Col.  .\pp.  filed  Oct.  j6, 
1906.  .\  plurality  of  fuses  arc  carried  on  the  periphery  of  a  rota- 
lable  block  which  is  propelled  by  a  ratchet  device  so  as  to  place  the 
different    fuses  successively   in   circuit   closing   relation. 

868,171,  CONTROL  OF  ALTERNATING  CURRENT  MOTORS; 
Friedrich  Eichbi-rg,  Berlin,  Germany.  App.  filed  Jan  j6,  1907.  The 
method  of  cnntrolling  an  alternating  current  motor  having  a  com- 
mutatnr  and  lirushcs  short  circuiting  the  rnlor  on  the  line  of  mag- 
nctiratinn  of  the  slator  winding,  which  consists  in  connecting  the 
•tatnr  in  •erir«  with  half  the  roli-r  wimling  at  starting  by  using  the 
short-circuited  bru»hcs  as  one  rolnr  terminal,  and  impressing  a  shunt 
excitatifin  nn  the  whole  rotnr  winding  when  the  motor  is  up  to  speed. 

8««.iQn       HVN  \MO      KI.EtTRK        MACHINE;      Charles      D.       Knight. 

s,-l,,t,,<l.-,,lv        \       V  \,.,,      I.lr.i      I'.l,       1,,      10..-  \     .onslrn.  IiMM     of 
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j  .:„„..<  In  withstand  the  hich  centrifugal  stresses  of  tur- 

^  "^^'  fecH  VNMSM    KOr'  GONGs'  ETC      Henry    E.    Reeve,    New 
•  Virk    N     Y      APP    fi  cd  OcT.    .9,    .906.     Details  of  an  electric  gong 

havtng  arotatabrhammcr  magnetically  released  «°  ^'"'''•''e  gong. 
1  ,,,      FI  ECTRIC    RAII-WAY    SWITCH    AND    SIGNAL;    Alice    A. 
'•  ,?  :u     li   ff,,„    V     Y      Ann    filed  May    14.    >907.     A  track  switch  de- 

^vl'^inchS  ^DaT;  ofXpring  plates   ad  acent   the  trolley   conductor 

Franz  Von  Kugelgen,  Holcombs  Rock.  ^„^-  ■  ,fPP;Ji¥  °nsis?l'in'the 

i^^  °fo^^^^jv:!i^.rf  ^rinS"s3gm3t  .he 

electrolyte  becomes  heavier  than  the  separated  ">f8""'"'"-  __-„,pV 

r^fo^^^^eve^r  ofa^n  i^rloS  ^ach^  having  a^^re  fnd  a  cc,. 
S^el^l^sir^rri^ir  ^sUlf^-L-a-yiL  ^n^t^^S 

^£Sy"rst^^^"r^?sr'rai^^s.--' ° 

'«'Tp-ri.^3f '^^ok^A^lor-    o^iSatPn^g^LTtr^tYeNr^/me  ^f^a  f^fe^- 


868, 


868, 
868. 
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868.232— Relay. 

eranh  relay    including  sheet  metal  plate  with  a  hard  rubber  covering. 

fie  me  al^eing  cut  away  at  the  location  of  the  various  screws,  etc. 
1,  ,      FTT-rTRIC  IGNITER  FOR  G.-VS   STOVES;  Alfred  M.  Turk- 
'•''"•.        Ti;hi,.vra1      Ado    filed  Sept.  25,  1906..  A  lever  is  mounted 

rbTmoredb^^hlturnfng  of  the  valve 'fo?  the  gas  so  as  to  swing 

"mo    contact    w^ith    a    fixedSlade    or    pin    include3    m    the    sparking 

i^T''^"'AUDIPnONE:    John    A.     Baker,     Seguin,     Texas.     App.     filed 
'Aug     ,     "904      Defails  of  apparatus  having  a  plurality  of  horns  and 

B.t"'MTNutrc™Rro"uTffOPONES    BV    ELECTROLYSIS; 

Id"  E^rr5"\^e^^?ces?of^man'^r^  wi^f 

si^^'^t-A^ErAtxtM  APPAR..TUS  FOR  VESSELS;  Francis 
iSaniel  West  Somerville.  Mass.  App.  filed  June  10,  .907.  An  ap- 
naratus  located  in  the  hold  of  a  vessel  to  indicate  the  Pi-«ence  of 
Sater  thereii      Includes  a  float  which  rises  to  engage  a  push  button 

,8.7/  SUPPORT  FOR  ELECTRICAL  RES'STANCES^  Frederick 
&=Son  ^'r^JS-nSi  h^^e^'^encfose'^-resE^n^l 

i8  jlr^ELECTRIC    INCANDESCENT    LAMP    BASE;     Frederic    H. 

1&t^[ic^tSrSii^.^ve^i?'^hf£fs;^a^'in:^es^r!;;;;p 

is  insulated  from  the  threaded  shell.  rr-rBir 

S8-.00  TERMINAL  OR  CONNECTING  CLIP  FOR  ELECTRIC 
WIRES  llarrvE  Soluner  and  William  II.  Benjamin,  Montclair.  N  J. 
Ann  hied  \prilu,  906.  A  metallic  hook  designed  to  form  the 
terminal  of  a  Ipark  plus  conductor  so  as  to  lock  against  jarring  loose 
when  engaged  upon  the  plug.  ,      .     •  ti 

6R,oj      SinWLLING      SYSTEM      FOR      RAILWAYS:      Louis      H. 

^'•^rhulle'n,  E<igewood  Park,  Pa.  App  filed  May  .8,  .906  ^^^S'ff  ^y^ 
tern  having  sectional  track  rails,  the  separate  rails  of  a  pair  at  a 
seclionbei?,g  connected  by  inductive  bonds.  Has  alternating  current 
and  polarized   relays.  ..„,,-      „,  c^vtt^tt 

;68,«..  PROCESS  OF  TREATING  FERRUGINOUS  BLENDE; 
Woolsey  McA.  Johnson.  lola,  Kans.  App.  tiled  Jan.  11,  1904-  ine 
nro«ss  of  producing  zinc  which  consists  in  passing  an  electric  cur- 
?ent  IhrSuX  a  charge  containing  a  compound  of  zinc  and  metallic 
fron    thereby  heating  the  charge  and  reducing  the  compound  of  zinc. 

!68,348.  DOOR  OPERATED  ELECTRIC  SWITCH  FOR  ELECTRIC 
LIGHT  CIRCUITS;  John  Kramer.  Syracuse,  N.  \.  App.  hied 
Sept  2,  .906.  The  dior  is  engaged  by  a  soring  impelled  lever  arm 
which  I1.1S  .1  mechanical  connection  with  a  knife  blade  switch  in  the  arc 

ac<!  ,r,"'*  Sir.N  \I  SYSTEM-  Bernard  F.  Merkcl,  Salida.  Col.  App. 
•filed  May  1.  .907  Mechinical  and  electrical,  features  of  a  construe- 
tion  by  which  a  signal  is  displayed  directly  in  advance  of  the  train 
•      to  insure  its  observance.  ,.     ,     x,    v       a 

868  168  WIRE  SUPPORT;  Louis  Steinbergcr,  New  York,  N.  V.  App. 
filed  Oct  5. -1906^  A  form  of  hanger  for  trollcv  wires  having  a 
forn,  of  bayonet  joint  fastening  between  the  insufator  and  its  con- 
nccted  parts.  *-,    *    t   i        c 

868,376.  RAIL  BOND;  Darwin  Ulke.  Chicago  111.  App  filed  July  »8 
1006.     The   rail    bond   is   formed  of   flat  end  plates   which   have   pro 


tubcrance.   ."creon   engaging   the   weight  of   the   rail    and   forming   a 
space  into  which  solder  may  be  flowed.  qj,-.      f,,,^ 

?„7rerulaX"reau^^5'i;rovldi'"-  '-^'"    "'   ''' 

r"sYSTEM      OF      ELECTRICAL  ^.DISTRIBUTION;  ^Ez«hiel 
Weintraub,  Schenectady.  N.  Y.     App.  tiiea  juiy  ^j.     vj 
modifications  of  the  above.  urhii,    Schenectady. 

?ality  of  points  and  to  operate  slowly  when  °"'"='' _,  p^„,rAi  lY 
.38        APPAR.).TUS     FOR     INCLOSING     AN  D^ 
CONNECTING    MINERS     S-VFLTY    L.VMrs    i  ^  ^„^^_., 

■\pp.  filed  Feb.  >5.  '907^  A  complete  ^gna^  ^rtlllatioo  must  be  had 
for  steam  railroads  where  a  less  '=*i^"°'.'r,  ,i„n~  the  track  which 
han  the  usual  block  ^'S''^}- ,^^''\'TtS^^^\-ft"^uonoy^T  a  single 

^ra7hri!gnaT\rn|^\e'Hnrino^nL''nr slo'wn  at  the  despatch- 

lJ;?u"r>^  "kls'a"  fab'c  "hLlhiSg'  wEich    constitutes    the    part    .0    be 

disrupted.  cysTEM-    Arthur    S.    Mann,    Schenectady,    N.    Y'- 

8.464.     CONTROL    5'',=  ^,'=-'*h„   "°"  atus  for  pumping  the  condensed 

App.  fied   Dec     18.    190=.     An  aPPaj^'"^J2     Pthe  boiler  whenever  a 

P'?te?m\!;t<f'?mou°^t^lr^^«^\ulaud.     Switch  is  closed  by  mechan- 

8  VTrUSh'h'oLDeI  ^ed  P^l^cBerty.  Warren.  Ohio.  -W 
^  W^^^  /^^^9^:^^^^"i^;aKr  I"^ 

^^^tB££^a;iridd«'i««  ^ 

01  inc  V.O  FTFrTRODE-     C      F.     Ste  nmeu.     Scbenecudy. 

,502.     ARC-LAMP     ELEClKUUt.      "--J-,  -f ,  '   -g.      ..vn    arc 

>!     Y.     App.    filed    Dec.    7,    1904-     Roc "O  ^"^j-r'ith  granules  of 

ight  electVide  consisting  of  a  mixture  of  a  powder  with  granules 

a  more  refractory  material  than  the  PO»f"-  . 

r-^T»TF   tlANT.FR-  Thomas  A.   Walsh,  \  onkers.  N.  Y.       App. 
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?.;?  FCRAPH     vTd    TELEPHONE    INSUL.^TOR;    John    A 
',^o°opei."u?cury^Tex'''.?pp^filed>ne  ,8,  .907.     Insulator  :n,de  of 
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——fy:  ----re  -•  _,,rr,w  o'roove  'for  The  insert'ion  of  the  wire  and 
?o™ed  in  e  iorfy  on"  s^me'what'the  lines  of  a  mousetrap  so  as  .0 
pr™ent    he  wire  from  escaping  through  said  groove. 

To  as  to  orevent  a  too  rapid  movement.  _      ,         ol        — 

e  TELEPHONF     XTTACHMENT:   Joseph    A.    Gordon.    Shawnee. 

544.      lEl^t^rrty.^"^  -^^ '"^'  auviiiarv  mouth-piece   f^r   tele- 

-Okla.      App.    filed    Feb     1,    .937.     An^^^Jn^al    "lining  and  with  a 

Tdge  of   'aid  inclined  flange,  and  locking  levers  .earned  by  the  mar 

i''^.'ui  ^if  pe,'rod;?ally    -"g^'^d    de.,^.r^i£  by    a    cir^t 
breaker  ha%-ing  carbon  points  and  moved  by  a  reducing  gear  co 
tion    from   the   shaft.  .       ,     ..,  j     nt.:^       »„„    filed 

-'P-  ^o°7,^°^b!m;oSr"Jrr  LcV^ic''•m^t^h^^nf''a^n?e?Jocf^ 
^efha'nism"b'etwe?n"'tTe"miin  switch  and  the  cut-out  switch  of  a 
railway  controller.  ,        t    j        a.»«, 

.      ^      i>nT  F    riTWr.FR-    EwinK    McLean.    Grcencastie.    Ind.      App- 

?otn'«?io°n^;i%1he'TolaTi"ed"be1fs^';hereof.     The%urren.  U  derived 

rZt'^o.   g^cKJr.'lr'^with   rki^ct   to  .the   a™=>">«   »   «   '"   ""'" 

he    ame  and  lock  the  parts  in  any  particular  »d,us.ment 

-S,       SELF   WINDING    CLOCK;    Arthur   F.    Poole.    Santa    Barbara. 

'c.i        Von     filed   Feb     10.1904.      Motor   controlling    apparatus    for   an 

eSectric'?i^o.„'r'used  to  eflec'  tU  --.natic  winding  o^  a  .c_lock^__H|;s 

?b"ereor'lnrL,u.rd'"b7  a^la^.ic-rnlbef on  ?1.  »™--^„       „ 

SHS^^cfci:Vi5hA^&^i^K 

;Nai?^^^u^^^t^Hi^^iH;;?sis 

for  cutting   lines  not  in  use  out  of  circuit  and  operaDle  iro 
,J6"P0TENT..XL      ST.XRTER      .XTT..VCHMENT;^^^^^^^^ 

slrappeS'^to  the  slee«   o?  'the  operator  and  operating  to  .feliver  the 
signals  by   a   sense  of  touch. 
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Direct-Current  Motors. 

While  the  design  of  electrical  machinery  is  abundantly 
covered  in  books,  the  operating  characteristics  of  such  machin- 
ery has  had  meagre  treatment,  notwithstanding  the  fact  that 
for  1000  men  who  operate  dynamos  and  motors,  there  are 
perhaps  not  a  dozen  engaged  in  their  design.  There  are,  it  is 
true,  a  number  of  so-called  "practical  books  for  practical  men" 
which  profess  to  treat  of  the  operation  of  electrical  machinery, 
but  these  when  not  merely  perfunctory  compilations,  are  usually 
based  only  on  the  limited  personal  experience  of  the  writer. 
A  notable  exception  as  a  practical  treatise  is  "The  Management 
of  Dynamos  and  Motors,"  by  Crocker  and  Wheeler,  which  owes 
its  great  success  to  the  fact  that  the  information  conveyed 
is  associated  with  the  principles  of  the  apparatus  considered, 
whereby  the  reader's  understanding  of  the  subjects  presented 
is  broadened  and  practical  deductions  are  firmly  impressed  on 
his  mind.  With  this  issue  we  begin  the  publication  of  a  series 
of  articles  written  by  Prof.  F.  B.  Crocker,  one  of  the  authors 
of  the  bock  above  mentioned,  in  collaboration  with  Prof. 
Morton  Arendt,  which  work  is  also  exceptional  in  its  method 
of  treatment  as  compared  with  other  treatises  on  the  direct- 
current  motor.  This  treatment  consists  in  emphasizing  the 
action  and  control  of  the  motors  rather  than  their  design. 
Heretofore,  writers  in  dealing  with  the  electric  motor  have  not 
given  to  the  matter  of  control  the  attention  which  it  appears 
to  deserve.  Sometimes  one  or  two  methods  are  set  forth  prac- 
tically, but  many  of  the  important  ones  are  merely  referred  to 
or  omitted  altogether.  Another  fault  characteristic  of  writing 
on  this  subject  is  the  employment  of  imaginary  machines  as 
examples.  The  armature  and  field  circuit  resistances  are  assumed, 
the  change  of  resistance  by  temperature  rise  probably  overlooked, 
and  the  voltage  drop  occurring  at  the  brush  contacts  is  in- 
cluded in  the  armature  resistance,  notwithstanding  that  it  docs 
not  vary  with  the  current.  In  the  present  series  of  articles, 
every  factor  entering  into  the  action  of  motors  is  taken  account 
of  and  given  its  due  weight,  and  all  examples  and  the  conclu- 
sions based  upon  them  are  real  and  with  relation  to  the  standard 
machines  of  to-day.  The  first  article  deals  with  general  princi- 
ples of  the  direct-current  motor,  and  in  succeeding  articles  the 
various  types  of  motors  and  methods  of  control  will  be  taken 
up  and  thoroughly  considered  in  detail. 


The  Ukrlin  Ckntral  Station. 

In  the  Digest  will  be  found  an  abstract  from  the  Elcktro- 
lechnischc  Zeitschrifl  of  a  very  complete  and  instructive  account 
of  the  station,  or  rather  group  of  stations,  supplying  Berlin 
with  electrical  energy.  As  in  the  case  of  every  great  city,  the 
electric  supply  service  of  Berlin  has  been  an  evolution,  pro-' 
ceeding  somewhat  timidly  and  slowly  at  first,  and  then  with 
splendid  rapidity.  At  the  start  the  distribution  was  over  the 
usual  three-wire  network  at  2  x  no  volts,  and  the  result  was, 
as   in   most    large   cities,   a    futile   reduplication   of    stations   in 
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the  vain  endeavor  to  keep  up  with  the  game.  In  various 
places  different  temporary  expedients  were  adopted  to  ex- 
tend the  radius  of  distribution.  Paris  went  to  a  five-wire 
system,  most  American  stations  ran  up  their  feeder  losses  to 
amounts  which  they  would  now  hardly  care  to  confess,  and 
Berlin  built  more  stations.  Eventually  everybody  had  to 
step  up  and  take  his  medicine,  laying  aside  the  ancient  preju- 
dice against  alternating  current  and  adopting  polyphase  distri- 
bution from  large  and  economical  generating  plants  and  using 
the  output  in  the  form  best  fitting  existing  conditions.  In 
Berlin  the  inner  city  is  supplied  with  direct  current  as  before, 
while  the  outlying  districts  are  supplied  with  a  three-phaso, 
3  X  220-volt  service,  with  all  primary,  and  most  secondary, 
mains  underground.  The  transforming  stations  are  mostly  in 
little  kiosks  where  the  apparatus  is  very  accessible. 


The  evolution  of  the  system  is  as  yet  far  less  complete  than 
in  Chicago,  for  instance,  which  has  not  far  from  the  same 
population.  The  American  city  has  worked  out  more  fully 
the  centralization  of  the  generating  plant  and  the  organization 
of  the  service.  Berlin  still  has  six  stations  in  which  energy 
is  generated,  besides  eight  more  in  which  there  is  transforma- 
tion from  alternating  to  direct  current.  All  save  the  two  great 
generating  stations,  Oberspree  and  Moabit,  and  a  single 
smaller  station,  have  storage  batteries.  Yet  the  Berlin  plant 
has  taken  the  step  at  which  several  of  the  big  American  cities 
have  hesitated  and  put  in  its  three-phase  equipment  at  50  cycles. 
Both  motor-generators  and  rotary  converters  are  used  at  this 
frequency,  the  latter  being  generally  provided  with  an  auxili- 
ary regulating  armature,  a  feature  substantially  unknown  in 
American  practice.  The  transformers  are  generally  of  the 
combined  three-phdse  type,  which,  while  long  standard  in 
Europe,  we  on  this  side  of  the  water  are  just  beginning  to  make 
acquaintance  with.  The  equipment  of  the  Berlin  plant  is  still 
far  from  reaching  the  unity  of  apparatus  common  here ;  the 
machinery  is  more  diversified  and  the  progress  towards  con- 
sistent development  has  been  less  rapid  than  here.  In  the  large 
features  the  American  stations  are  certainly  ahead;  in  some 
of  the  technical  details  they  are  as  certainly  behind,  owing  less 
to  lack  of  enterprise  than  to  over-hasty  standardization.  In 
point-  o-f  efficiency,  the  German  apparatus  compares  very  favor- 
ably with  that  of  the  best  makers  here.  A  three-phase  trans- 
former is  mentioned,  for  example,  which,  although  of  but  1200 
kilo-volt-ampere  output,  has  a  full-load  efficiency  of  98.7 
per  cent. 


Some  interesting  details  of  the  steam  practice  are  given, 
which  should  furnish  food  for  thought.  As  in  this  country, 
the  steam  turbine  is  making  rapid  progress  in  Germany  and  has 
been  introduced  in  all  the  recent  work  in  Berlin.  Not  only  is  its 
importance  in  saving  space  fully  recognized,  but  it  seertis  to 
have  been  well  established  that  it  gives  materially  higher 
economy.  It  also  appears,  however,  that  the  reciprocating 
engines  in  the  Berlin  stations  beat  out  not  only  all  their  class 
here,  but  the  vast  majority  of  American  turbines  of  anything 
like  the  same  output.  A  3000-hp-reciprocating-enginc  set,  for 
example,  giving  the  kw-hour  on  14I4  lbs.  of  steam  should 
make  the  American  engineer  sit  up  and  take  notice.  This  per- 
formance is  a  little  belter  than  that  of  a  7500-kw-turbine  set 
recently  tested  in  one  of  the  largest  central  stations  here,  and 
consideraBly  better  than  the  figures  reached  by  the  usual  .\nieri- 


can  turbine  of  similar  output.  The  Berlin  turbines,  however, 
have  this  engine  performance  badly  beaten,  since  for  a  3000-kw 
unit  they  have  reached  the  low  figure  of  13.2  lbs.  of  steam  per 
kw-hour,  and  on  occasion  they  have  knocked  10  per  cent  off 
even  this  result.  This  beats  the  best  recorded  figure  for  Ameri- 
can turbines  even  of  three  times  the  output.  To  do  our  turbine 
builders  justice,  the  extraordinary  German  results  are  due  mainly 
to  the  use  of  liberal  superheating.  Most  American  engineers 
are  mere  tyros  at  this  game,  plodding  along  10  years  behind 
the  times,  putting  up  long-winded  excuses  instead  of  super- 
heaters. When  they  once  pluck  up  courage  and  get  into  the 
business  with  the  energy  they  have  displayed  in  some  other 
things,  the  records  will  get  a  shaking  up.  But  to-day,  afloat 
and  ashore,  they  are  lagging,  as  witness  one  of  the  big  foreign 
freighters  plodding  on  her  daily  course  with  a  consumption  of 
less  than  one  pound  of  coal  per  hp-hour,  thanks  to  superheat 
and  high  expansions.  Perhaps  a  few  years  of  such  teaching 
by  example  will  produce  results  where  precepts  have  failed. 


Direct-Current  Arc  Lamp  for  Testing  Purposes. 

It  is  well  known  that  the  direct-current  arc  lamp  may  be 
made  to  produce  high-frequency  alternating  currents,  by  ap- 
plying to  the  arc  a  branch  or  shunt  circuit  containing  a  suitable 
condenser  and  inductance  coil  in  series,  the  phenomenon  having 
first  been  recorded  by  Prof.  Elihu  Thomson.  The  arc  and  the 
branch  circuit  tend  to  form  a  closed  local  alternating-current 
circuit.  '  The  arc  is  traversed  by  the  exciting  direct  current  and 
also  by  a  locally  superposed  alternating  current.  The  resultant 
current  through  the  arc  is,  therefore,  pulsating.  The  rapid 
pulsations  of  current  give  rise  to  corresponding  pulsations  of 
vapor  pressure,  that  set  up  sound  waves  in  the  surrounding 
air,  and  the  arc  tends  to  sing,  or  emit  a  musical  note,  of  a 
pitch  corresponding  to  the  frequency  of  the  alternating  current. 
The  properties  of  the  singing  arc  have  been  investigated  by 
Duddell.  A  rough  mechanical  analogue  of  the  singing  arc  is 
presented  by  various  prenomena  of  friction.  If  we  rub  a 
finger  over  the  moistened  surface  of  a  massive  solid,  such  as  a 
wooden  table,  we  do  not  readily  elicit  therefrom  a  musical 
note.  The  frictional  pressure  along  the  table  is  steady.  If, 
however,  we  similarly  rub  the  finger  over  the  surface  edge  of  a 
small  body  which  is  adapted  to  vibrate,  such  as  a  small  bell, 
a  glass  tumbler,  or  a  glass  bowl,  we  may  readily  throw  the 
body  into  vibration,  and  make  it  sing.  Owing  to  the  elasticity 
of  the  body,  the  frictional  pressure  along  its  edge  exerted  by 
the  finger,  is  not  steady,  but  becomes  vibratory  in  conformity 
with  the  natural  rate  of  vibration  of  the  tumbler.  In  the  same 
way,  the  ordinary  direct-current  arc  lamp  may  be  regarded  as  a 
simple  frictional  resistance  which  does  not  present  any  elasticity, 
or  tendency  lo  oscillate,  under  the  stimulus  of  a  steady  current ; 
but  when  shunted  by  an  elastic  circuit  containing  a  condenser 
and  induction  coil,  the  stimulus  of  a  direct  current  may  throw 
the  arc  and  elastic  circuit  into  vibration.  The  frequency  of  the 
alternating  current  set  up  in  the  elastic  local  circuit  of  the  arc 
will  depend  upon  the  natural  frequency  of  that  circuit  as 
determined  by  the  magnitudes  of  the  capacity  and  inductance 
jointly,  with  a  correction  for  the  resistance  of  the  circuit.  If 
the  capacity  and  inductance  arc  both  small,  the  frequency  of 
oscillation  will  be  relatively  high,  and  the  arc  will  tend  to  sing 
a  high  note.  If  the  capacity  and  inductance,  or  either  of  them, 
is  enlarged,  the  frequency  of  oscillation  will  be  lowered. 
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The  oscillating  arc  in  air  has  been  used  in  Germany  for  pro- 
ducing oscillations  in  a  wireless  telegraph  air-wire  at  the  send- 
ing station,  and  Poulsen  has  applied  the  oscillating  arc  in 
hydrogen  to  the  same  purpose;  An  article  by  Mr.  C.  Heinl^e, 
of  Munich,  as  noted  in  our  Digest,  appeafs  in  a  recent  number 
of  the  Elektrotechnische  Zeitschrift  on  the  application  of  the 
singing  arc  to  alternating-current  measurement.  The  article 
shows  that  an  ordinary  small  direct-current  arc,  taking  about 
2  amperes  with  50  volts  at  carbons  or  condensing,  say,  100 
watts  from  a  direct-current  circuit,  may  excite  an  alternating 
current  of  about  5  amperes  at  an  alternating  e.  m.  f.  of  some 
35  volts  or  say  175  volt-amperes  of  apparent  power,  the  fre- 
quency being  perhaps  from  30,000  to  50,000  cycles  per  second. 
Jhese  frequencies  are  above  the  limit  of  audibility,  so  that  the 
arc  does  not  emit  under  these  conditions  any  audible  note. 
If  an  attempt  is  made  to  take  prwer  from  the  arc,  the  elas- 
ticity of  the  shunt  circuit  is  destroyed  after  a  certain  amount 
of  load  is  included,  so  that  only  a  relatively  small  amount  of 
alternating-current  power  can  be  taken  from  the  oscillating 
circuit,  say  30  watts  in  the  case  of  a  single  little  arc  lamp. 
This,  however,  is  sufficient  for  many  testing  purposes,  where 
the  alternating-current  power  required  is  trivial.  The  interest- 
ing fact  is  thus  emphasized,  and  illustrated  in  a  variety  of 
experimental  ways,  that  an  ordinary  direct-current  arc  lamp 
may  be  looked  upon  as  a  possible  laboratory  generator  of 
sinusoidal  alternating  currents.  Whereas,  an  ordinary  alter- 
nating-current generator  has  a  fixed  frequency,  the  arc-lamp 
generator  can  be  made  to  give  any  frequency  from  a  few 
hundred  up  to  hundreds  of  thousands  of  cycles  per  second,  by 
adjusting  the  capacity  and  inductance  in  its  circuit.  As  against 
the  advantage  of  this  fle.xibility  of  control  in  frequency  there  is, 
of  course,  some  oflfsetting  disadvantage  in  unsteadiness  of  fre- 
quency if  any  change  be  made  in  the  alternating-current 
circuit. 


the  actual  competitive  figures  on  cost  are  for  the  most  part  very 
uncertain.  It  seems,  therefore,  worth  while  to  examine  some 
of  the  common  failings  of  isolated  plants  with  a  view  to  ex- 
amining their  causes  and  possibly  the  appropriate  remedial 
agents. 


Small  Isolated   Plants. 

It  is  well  understood  in  the  present  state  of  the  art  that  elec- 
tric hghting  from  isolated  plants  is  being  hard  pushed  by  the 
central  stations.  The  day  of  special  rates  for  the  purpose  of 
knocking  out  isolated  plants  is  perhaps  waning,  yet  the  secret 
rebate  or  its  equivalent  in  case  central  station  service  is  taken 
and  the  obnoxious  dynamo  removed  from  the  basement  is  a 
well-known  though  none  too  respectable  member  of  electrical 
society.  Some  day  the  public  will  get  tired  of  paying  the  basic 
price  to  help  central  stations  extinguish  competition  and  there 
will  be  rigorous  regulations  established  to  prevent  this  unjust 
discrimination.  But  even  so,  the  central  station  can  profitably 
replace  isolated  plant  service  in  a  singularly  large  number  of 
cases,  considering  the  ease  with  which  an  isolated  plant  can  be 
built  and  operated.  Of  course,  the  station  has  the  advantage  of 
generation  on  a  very  large  scale,  but  to  offset  this  it  has  a  very 
heavy  general  and  distribution  expense  and  is  usually  trying 
to  pay  dividends  on  the  capitalized  depreciation  of  the  last  dec- 
ade, so  that  in  total  cost  of  product  its  advantage  is  less  than 
would  at  first  seem  probable. 


The  reports  of  operation  of  isolated  plants  arc  generally  too 
inipcrfcit  to  allow  a  fair  judgment  of  the  real  cost  to  be  made 
and  the  quality  of  the  service  is  not  taken  into  account,  so  that 


In  principle  an  isolated  plant  of  moderate  size,  say  a  hundred 
kilowatts  or  so,  should  generate  energy  if  the  load  factor  be 
reasonably  high  at  a  figure  that  would  make  the  central  station 
man  groan.  It  is  not  that  the  generating  costs  themselves  are 
high  in  the  latter's  practice,  but  that  the  incidental  and  distribu- 
tion expenses  run  to  necessarily  large  figures.  Yet  we  think 
that  the  reputed  economy  of  the  isolated  plant  is  very  often  ren- 
dered illusory  by  bad  load  factor  and  a  relatively  very  large  cost 
of  labor.  Of  late  it  has  been  the  fashion  for  the  gas  companies 
in  hustling  for  business  to  put  out  statements  of  a  very  roseate 
character  concerning  the  cost  of  producing  energy  by  gas  en- 
gines. Now  there  is  no  manner  of  doubt  that  given  steady  load 
at  a  good  load  factor,  a  gas  engine  plant  judged  by  the  fuel 
bill  alone,  can  deliver  energy  at  a  very  low  figure,  say  at  the 
rate  of  a  quarter  of  a  cent  per  lamp-hour  or  some  such  figure. 
On  the  other  hand,  the  usual  attendance,  repairs  and  deprecia- 
tion account  at  the  present  time  make  so  large  an  increase  in 
the  cost  of  output  per  kw-hour  as  to  give  a  very  sorry  looking 
balance  sheet  in  the  majority  of  cases.  And  unless  there  is 
skilled  attendance  the  regulation  of  the  gas  engine  plant  is 
likely  to  be  shockingly  bad.  Even  in  the  case  of  comparatively 
large  steam  driven  isolated  plants  the  service  is  frequently  very 
bad,  as  we  showed  in  several  articles  recently  published.  An 
engineer  who  looks  after  an  electric  plant  incidentally  generally 
delivers  a  merely  casual  voltage.  When  an  isolated  plant,  say 
in  a  big  hotel,  rises  to  the  dignity  of  a  proper  operating  force 
and  a  large  load  it  can  give  thoroughly  first-class  service  and 
can  and  does  make  the  central  station  hustle  to  cut  under  it  in 
price. 


The  fact  is  that  up  to  the  present  lime  no  one  seems  to  have 
made  a  specialty  of  fool-proof  isolated  plants.  A  generator  of 
the  kind  that  comes  handy  is  coupled  to  any  gas  engine  that  the 
glib  tongued  agent  unloads,  a  cheap  switchboard  is  put  in  and 
the  afi^air  starts  off.  The  possibility  of  a  compact  direct 
coupled  engine  set  with  really  good  automatic  regulation,  and 
the  safety  appliances  that  will  enable  it  to  run  practically  with- 
out more  than  casual  attention,  has  not  yet  been  realized.  How- 
ever, if  one  bears  in  mind  the  really  wonderful  work  of  gaso- 
line engines  in  the  "sealed  bonnet"  automobile  competitions,  and 
realizes  that  a  stationary  gas  engine  should  do  much  better,  it 
seems  reasonable  to  suppose  that  a  self-contained  automatic 
lighting  set  is  well  within  the  range  of  possibility,  not  to  say 
probability.  Such  apparatus  could  very  well  be  produced  up  to 
fairly  large  capacities — large  enough  to  replace  steam-driven 
sets  in  all  but  the  largest  installations.  Or  supplied  with  gaso- 
line it  could  be  used  without  the  least  dependence  on  the  gas 
companies,  anywhere.  To  be  really  in  competition  with  gas 
lighting  and  acetylene,  the  isolated  electric  plant  ?nust  be  re- 
duced to  some  such  simple  terms.  Per  se  electric  light  is  far 
more  desirable  than  any  other  illumination,  but  it  is  still  loocos'- 
ly  to  comptic-  with  g.ts  on  anything  like  even  terms  save  whcri* 
cheap  hydraulic  power  is  available.  Improvement  must  come 
through  improved  lamps  and  cheaper  generation  on  a  modest 
scale,  or  else  by  a  reversal  of  policy  and  the  cultivation  of  the 
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smaller  consumers  by  the  electrical  supply  companies.  Tan- 
talum and  tungsten  lamps  and  automatic  lighting  sets  would 
form  a  combination  able  to  put  electric  light  in  thousands  of 
places  where  it  is  not  now  used.  In  the  long  run  even  the  cen- 
iral  stations  would  reap  the  benefit,  since  every  electric  lamp 
installed  helps  on  the  general  demand. 


Free  Residence  Wiring. 

In  the  early  days  of  electric  lighting  many  central-station 
companies,  in  order  to  get  the  electric  light  introduced,  did  a 
large  amount  of  free  wiring  for  their  customers.  This  prac- 
tice rapidly  disappeared,  however,  because  it  came  to  be  gen- 
erally recognized  that  electric  wiring,  like  gas  piping  and 
plumbing,  is  an' integral  part  of  the  house,  and  that  it  should 
therefore  be  paid  for  by  the  owner  of  the  structure  rather  than 
by  the  company  supplying  the  service.  To  some  old-time 
central-station  men  who  were  glad  enough  to  get  rid  of  the 
electric  wiring  burden,  the  article  elsewhere  in  this  issue  on 
the  wiring  of  1200  houses  free  at  Pueblo,  Col.,  may  cause 
somewhat  of  a  shock.  It  seemed  like  a  rather  radical  proposi- 
ti >n  to  the  central-station  men  at  the  Colorado  convention  when 
Mr.  J.  F.  Vail,  of  Pueblo,  told  what  he  had  been  doing. 
Further  investigation  of  the  conditions  under  which  it  was 
done  shows  that  the  method  of  getting  business  is  not  quite 
as  heroic  as  it  would  seem  at  first  thought.  In  fact,  it 
probably  cost  less  to  get  these  residence  customers  in  this  way 
than  if  the  company  had  spent  several  years  soliciting  them. 
In  the  meantime  they  are  on  the  lines  and  paying  the  regular 
revenue.  It  is  not  every  place  that  conditions  are  as  favorable 
to  a  movement  of  this  kind  as  at  Pueblo.  Its  success  depends 
on  the  presence  of  a  large  number  of  small  houses  which  can 
be  cheaply  wired  and  which  are  occupied  by  tenants  earning 
good  wages  who  will  spend  money  freely  for  electric  light  after 
once  it  is  installed.  In  a  community  where  the  cost  of  wiring 
per  house  would  be  8  or  10  times  that  under  the  peculiar  condi- 
lions  at  Pueblo,  and  where  the  revenue  per  house  would  prob- 
ably be  no  greater,  the  plan  of  course  would  not  be  successful. 
The  plan  is  one  which  should  work  best  in  manufacturing  and 
mining  communities,  and  there  are  doubtless  many  places  be- 
sides Pueblo  where  it  is  the  cheapest  way  to  get  this  fairly 
profitable  class  of  business.  This  business  is  more  profitable 
than  that  from  large  scattered  residences,  as  it  has  a  better 
load  factor,  and  more  revenue  can  be  obtained  from  a  given 
investment  in  transformers  and  lines.  In  fact,  the  load  factor 
of  this  class  of  business  is  frequently  .better  than  of  store  light- 
iiiK,  which  pays  a  lower  rate. 


Data  on  City  Water  Pumping. 

The  data  given  by  Mr.  H.  P.  Gunnison  on  the  Grosse 
Pointe  waterworks'  electrically  operated  centrifugal  pumps  at 
the  Michigan  Electric  Association  convention,  published  else- 
where in  this  issue,  are  of  considerable  interest  to  companies 
which  contemplate  entering  into  pumping  contracts  with  their 
city  waterworks.  The  present  instance  represents  about  what 
<:an  be  done  with  centrifugal  pumps  of  very  good  efficiency  op- 
erating under  the  rather  adverse  condition  of  a  suction  lift 
of  from  15  ft.  to  20  ft.  Such  high  suction  lifts  are  not  favor- 
•ible  for  either  the  economy  or  best  operation  of  the  centrif- 
ugal pump,  but,  as  shown  by  the  Grosse  Pointe  experience,  the 
economy  and  rcli.ibility  are  far  better  than  those  of  the  steam 


pumping  station  which  such  a  plant  usually  supersedes.  For 
ideal  operating  conditions  centrifugal  pumps  should  be  so 
located  as  to  be  below  the  water  level  at  starting.  When  this 
is  done  the  necessity  for  attendance  is  reduced  to  a  minimum 
and  they  can  be  operated  with  automatic  starting  appliances, 
as  are  many  reciprocating  waterworks  pumps  at  the  present 
time.  Another  interesting  feature  about  the  Grosse  Pointe 
plant  is  the  terms  of  the  contract  with  the  city,  payment  being 
based  upon  a  certain  amount,  per  million  gallons  of  water 
pumped.  This  is  probably  the  most  satisfactory  form  of  con- 
tract to  both  parties,  as  city  officials  naturally  prefer  to  con- 
tract for  gallons  of  water  delivered  rather  than  kw-hours 
supplied  to  the  pump  motors.  The  information  on  cost  of 
pumping  with  steam  and  electric  pumps  and  on  kw-hours  fCT 
1000  gallons  given  by  Mr.  Gunnison,  while  not  laying  any 
claims  to  extreme  accuracy,  nevertheless  gives  central-station 
companies  figuring  on  city  pumping  contracts  much  data  that 
may  prove  of  value.  The  results  show  roughly  that  about 
I  gal.  per  watt-hour  can  be  counted  on  with  41  lbs.  average 
water  pressure  and  16  ft.  to  20  ft  of  suction  lift 


Unprogressive  Gas  Users. 

Unquestionably,  a  gas  mantle  burner  operating  on  cheap  gas 
or  gasoline  can  produce  a  large  amount  of  light  for  little 
money  if  fuel  expense  only  is  considered.  Nevertheless,  gas 
and  gasoline  lighting  are  rarely  found  in  the  most  progressive 
stores.  When  a  central-station  company's  rates  are  right  and 
service  good,  gas  and  gasoline  competition  should  not  be  very 
serious  in  any  town,  provided  the  central-station  company  puts 
the  matter  before  merchants  in  the  proper  light.  The  opinion 
of  a  successful  merchant,  quoted  elsewhere  in  this  issue  in  the 
"Sale  of  Current"  department,  expresses  very  concisely  the 
opinion  of  a  community  generally  as  to  the  unprogressiveness 
and  inferior  standing  of  a  merchant  who  persists  in  using  gas 
or  gasoline  for  lighting.  Gas  is  recognized  as  out  of  date  by 
the  public  generally,  and  the  merchant  A'ho  insists  on  using  it 
for  the  sake  of  an  apparent  saving  of  a  few  cents  is  likely  to 
fall  in  the  public  estimation  the  moment  he  does  so  unless  the 
general  policy  and  the  illuminating  engineering  ability  of  the 
central-station  company  are  so  atrociously  bad  that  the  gas 
lighting  seems  good  by  comparison  with  the  electric  installa- 
tions in  the  town.  The  best  way  of  bnnging  home  to  a  mer- 
chant the  bad  position  in  which  he  puts  himself  before  his  cus- 
tomers when  adopting  gas  lighting  is  to  call  his  attention  to 
how  absurd  it  would  seem  to  think  of  the  most  successful 
merchants  in  the  larger  cities  using  gas  for  lighting.  The  un- 
thinkable nature  of  such  a  proposition  and  the  personal  pride 
of  the  merchant  in  his  business  will  do  more  to  throw  out 
gas  and  gasoline  competition  than  anything  else,  provided,  of 
course,  as  we  said  before,  the  electric  service  and  rates  are 
what  they  should  be. 


Increasing   Revenue  from   Present  Customers. 

Some  information  of  direct  commercial  value  to  central- 
station  companies  is  contained  in  the  account  published  else- 
where in  this  issue  of  the  experience  of  the  central-station 
company  at  Denver  with  a  class  of  solicitors  called  ser\-ic« 
supervisors.  It  is  the  duty  of  these  service  supervisors  to  look 
after  increasing  the  revenue  from  the  company's  present  cus- 
tomers.    They   make   no  eflfort  to   get    new   customers.     The 
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work  so  far  afr  Denver  has  been  confined  to  the  residence  dis- 
tricts. No  central-station  man  worthy  the  name  needs  to  be 
told  that  an  increase  of  revenue  from  existing  residence  cus- 
tomers is  one  of  the  most  profitable  forms  of  increased  busi- 
ness there  is.  It  is  the  kind  of  business  that  shows  up  on  the 
right  side  of  the  ledger  at  the  end  of  the  year,  for  it  usually 
involves  no  additional  construction  cost  and  little,  if  any,  in- 
crease in  the  maximum  demand.  The  majority,  however,  before 
reading  the  Denver  experience  would  probably  much  under- 
estimate the  amoimt  of  increased  revenue  which  could  be  se- 
cured with  a  given  amount  of  solicitation  in  this  class  of  busi- 
ness. When  a  dollar  spent  in  solicitation  means  an  increased 
yearly  revenue  of  from  $2  to  $3,  and  when  the  revenue  from 
existing  customers  can,  in  a  short  time,  be  increased  28  per 
cent  without  any  investment  on  the  company's  part  other  than 
that  invested  in  solicitation,  the  proposition  is  worth  looking 
into.  Of  course,  Denver  conditions  are  decidedly  different  from 
those  which  prevail  in  the  majority  of  Eastern  cities  of  the 
same  size.  The  great  majority  of  residences  already  use  elec- 
tric light  Growth  of  business  in  the  residence  district  is  there- 
fore dependent  on  the  natural  growth  of  the  city  and  the  possi- 
bilities of  increasing  revenue  from  existing  customers.  As 
our  readers  well  know,  the  Denver  field  has  been  very  thorough- 
ly worked  by  a  large  and  efficient  central-station  commercial 
department  for  five  .jfgars  past.  The  recent  changes  in  that 
company's  soliciting  organization  which  provide  for  a  much 
larger  percentage  of  s61iciting  effort  to  be  devoted  to  increasing 
the  revenue  of  old  customers,  is  a  natural  outgrowth  of  the  acti- 
vities displayed  in  Denver.  It  is  also  an  evidence  that  imder 
Denver  conditions  thcsprvice  supervisor  is  able  to  show  greater 
results  per  dollar  expended  in  his  work  than  a  man  who  is 
looking  after  all  classes  of  business.  The  conclusion  must  not 
be  reached,  however,  that  in  other  cities  where  the  field  is 
much  under-developed  as  compared  with  Denver,  the  time 
is  yet  ripe  for  devoting  so  large  a  proportion  of  the  attention 
to  existing  customers.  In  the  residence  districts  of  the  ma- 
jority of  cities  there  are  so  many  residences  which  are  on  or 
near  existing  secondary  lines  and  which  could  be  connected  at 
very  small  cost,  that  a  great  deal  of  attention  should  be  paid 
to  getting  this  class  of  customers.  If  a  company  has  been  at 
all  wide-awake  about  its  distribution  system,  nearly  every  resi- 
dence in  town  is  within  reach  of  the  service  and  every  new 
residence  customer  connected,  means  an  increase  in  the  per- 
centages of  gross  and  net  revenue  earned  on  the  investment. 


The  Lightinc;  of  a  Large  Retail  Store. 

Illuminating  engineers,  as  well  as  merchants,  have  been  watch- 
ing with  much  interest  the  past  eighteen  months  the  practical 
tests  on  a  large  scale  of  several  modern  competitive  systems 
of  store  lighting  which  have  been  carried  on  in  Chicago's 
largest  retail  dry  goods  establishment.  The  presentation  of  Mr. 
Frederick  J.  Pearson's  paper  on  the  lighting  of  that  store  be- 
fore the  recent  meeting  of  the  Chicago  section  of  the  Illumin- 
ating Engineering  Society  was,  therefore,  an  affair  of  more 
than  local  interest.  Probably  never  before  in  the  history  of 
illumination  have  comparative  tests  been  carried  out  on  such  a 
large  scale  as  in  this  case.  Large  areas  of  a  large  store  were 
given  over  to  trial  installations,  and  fortunately  these  installa- 
tions were  so  located  that  direct  visual  comparisons  could  be 
made  by  any  observer.  Such  visual  tests  were  supplemented 
by  engineering  calculations  and   by  measurements  of  the  illu- 


mination in  foot-candles  at  certain  points  on  the  store  counters. 
Mr.  Pearson  is  undoubtedly  right  when  he  lays  emphasis  on 
the  fact  that  a  direct  comparison  by  inspection  made  by  any 
ordinary  person  and  by  the  sales  managers  of  the  store  is 
more  to  be  considered  than  the  results  of  measurements  of 
illumination  open  to  more  or  less  error,  although  such  tests 
were  given  due  weight.  While  the  tests  of  several  competing 
modern  highly  efficient  installations  are  of  much  interest,  even 
more  interest  attaches  to  the  striking  difference  between  the 
old  inefficient  arrangement  and  the  modern,  well-designed  in- 
stallation. Those  who  have  frequently  visited  the  store  during 
the  progress  of  these  tests  know  full  well  that  the  improve- 
ment in  general  appearance  and  good  impression  on  the  public 
is  fully  as  marked  as  the  improvement  in  efficiency  shown  by 
the  engineer's  figures.  Roughly  speaking,  almost  any  of  the 
well-designed  modern  systems  tried  in  this  store  gave  better 
illumination  on  the  counters  than  the  old  system  with  one-half 
the  power  used  by  the  latter,  and  this  too  with  an  immense 
improvement  in  the  general  appearance  of  the  store.  Could 
anything  more  strikingly  illustrate  the  practical  importance  of 
good  illuminating  design?  The  difference  in  efficiency  is  by  no 
means  to  be  credited  entirely  to  the  better  efficiency  of  the 
recent  high-efficiency  lamps.  It  is  due  fully  as  much  to  the 
fact  that  the  new  methods  make  use  of  a  larger  percentage  of 
the  total   light  given  out   from  the  lamps. 


The  old  method  of  lighting  was  by  chandeliers  hung  low  with 
lamps  in  glassware  which  allowed  the  light  to  escape  about 
equally  in  all  directions,  with  the  result  that  a  large  percentage 
never  reached  the  counters.  All  of  the  well-designed  modern 
systems  tried  consisted  of  units  in  which  a  large  percentage  of 
the  useful  light  was  directed  toward  the  counters,  thus  secur- 
ing high  efficiency  even  though  the  units  were  placed  high  up 
near  the  ceiling  where  they  were  out  of  the  line  of  vision. 
Thus,  the  new  systems  allowed  the  customer  to  look  far  across 
the  store  and  see  well-lighted  goods  rather  than  an  array  of 
blinding  lamps  on  low  chandeliers.  Furthermore,  the  units 
placed  high  near  the  ceiling  obviate  the  many  annoying  shadows 
from  store  fixtures  and  goods  hung  up  for  display  that  were 
present  with  the  old  system.  As  to  the  relative  efficiency  of  the 
various  modern  installations  tried,  it  was  a  very  close  battle, 
judging  both  from  the  figures  given  by  Mr.  Pearson  and  by  the 
every-day  observation  of  a  number  of  illuminating  engineers 
who  have  been  watching  the  game.  The  final  selection  seems 
to  have  hinged  on  color,  general  impression  created  on  sales 
managers  and  others  and  on  the  guarantees  manufacturers 
were  willing  to  make  on  cost  of  lamp  maintenance  covering  a 
considerable  period.  As  Mr.  Pearson  remarked  during  the  dis- 
cussion, such  guarantees  embodied  in  a  contract  l(X)ked  very 
different  from  the  off-hand  figures  given  as  to  the  probable  life 
of  lamps.  Another  interesting  thing  brought  out  during  the 
discussion  was  that  even  Ihougii  we  are  in  the  midst  of  great 
improvements  in  lamp  efficiency,  and  a  decision  reached  to-day 
may  not  be  the  decision  which  would  be  reached  to-morrow  in 
deciding  upon  the  lamp  use  in  a  large  installation,  it  was,  never- 
theless, entirely  safe  in  this  case  to  change  the  entire  system  of 
illumination  without  hesitation,  for  the  reason  that  enough 
operating  expense  could  be  saved  in  a  short  time  with  the 
new,  as  compnrc<l  with  the  old  installation,  to  pay  for  the 
change,  even  though  the  new  system  were  thrown  out  for 
something  more  efficient  within  a  relatively  short  time. 
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Economic   Changes  in  a   City  Charter. 


Association  of  Iron  and  Steel    Electrical 
Engineers. 


The  Mcrclianis'  Association  of  New  York,  through  its  board 
of  directors  lias  made  a  number  of  suggestions  to  the  Charter 
Revision  Commission  as  to  desirable  changes  in  the  city  charter. 
One  of  the  most  important  of  these  is  that  a  special  commis- 
sion be  appointed  to  analyze  the  functions  of  every  branch  of 
the  city  government,  and  formulate  a  proper  system  of  account- 
ing and  statistical  record  for  each,  in  order  that  the  annual 
outlays  of  each  may  be  effectively  scrutinized  and  the  annual 
requisitions  presented  in  such  form  that  the  Board  of  Estimate 
and  Apportionment  can  act  thereon  with  full  knowledge.  The 
association  contends  that  at  present  the  city  budget  is  largely 
voted  upon  requisitions  in  bulk  without  adequate  ex- 
hibits of  expenditures  in  detail,  and  without  the  statistical 
records  necessary  to  intelligent  judgment  upon  the  proposed 
outlays.  In  consequence  many  of  the  appropriations  for  vari- 
ous purposes  are  largely  in  excess  of  the  amounts  actually 
needed,  and  cover  great  waste. 

The  association  believes  chat  such  a  commission  should  be 
composed  principally  of  business  men  with  large  experience  in 
directing  the  accounting,  reporting  and  auditing  of  large  busi- 
ness enterprises  with  a  view  to  economical  administration  by 
means  of  concrete  and  readily  understandable  reports  in  such 
form  as  to  fully  exhibit  all  transactions;  and  that  the  comp- 
troller should  be  ex-officio  a  member.  The  commission  should 
have  at  its  command  an  adequate  force  of  expert  accountants, 
engineers  and  clerical  assistants. 

To  do  away  with  present  conflicts  of  jurisdiction  and  con- 
centrate responsibility,  the  association  recommends  that  the 
borough  presidents  be  divested  of  the  control  of  highways, 
sewers  and  incumbrances ;  that  the  Department  of  Street  Clean- 
ing be  abolished,  and  that  the  Department  of  Water  Supply, 
Gas  and  Electricity  be  divested  of  the  control  of  gas  and 
electricity,  of  lighting  of  the  streets,  and  of  the  restoration 
of  pavements  removed  for  the  laying  of  water  pipes.  It  further 
reconmiends  the  creation  of  a  new  Department  of  Street  Con- 
trol, to  have  sole  jurisdiction  throughout  the  city,  (a)  of 
regulating  and  grading  highways;  (b)  of  construction  and 
maintenance  of  pavements  and  sidewalks;  (c)  of  openings  in  • 
streets,  pavements  or  sidewalks  and  the  restoration  of  the  pave- 
ment or  sidewalk  disturbed  by  such  openings,  including  pave- 
ment removed  by  the  Department  of  Water  Supply;  (d)  of  ' 
cleaning  the  streets,  and  disposal  of  street  wastes;  (e)  of 
building  materials  and  other  incumbrances  in  the  streets; 
(f)  of  the  operations  in  the  streets  of  gas,  electric  lighting, 
telephone,  steam  and  other  public  service  corporations;  (g) 
of  lighting  the  streets;  (h)  of  the  construction  and  maintenance 
of  sewers;  (i)  of  the  construction  and  control  of  vaults  under 
sidewalks,  openings  into  vaults,  protection  of  areas,  hoistways, 
etc.;  (j)  of  showcases,  awnings,  obstructions  on  sidewalks, 
structures  within  the  stoop  lines,  and  similar  street  encum- 
brances. 

It  is  suggested  that  when  a  new  pavement  is  to  be  laid  or 
a  pavement  opened  for  any  large  constructive  work,  notice  be 
sent  to  all  public  service  corporations  to  the  effect  that  the 
pavement  will  be  opened  at  a  specified  time  and  that  such  under- 
grpund  structures  as  they  desire  to  make  must  be  made  forth- 
with; and  that  no  public  service  corporation  be  permitted  to 
make  any  opening  for  the  installation  of  mains  in  such  street 
for  a  period  of  one  year  thereafter.  In  the  case  of  residence 
streets  it  might  be  desirable  to  require  that  when  water  and 
gas  pipes  and  electric  wires  are  laid  in  the  street,  service  con- 
nection for  each  lot  be  extended  from  the  mains  to  the  curb 
line,  in  order  that  when  connection  with  any  residence  is 
thereafter  desired,  such  connection  may  be  made  without  break- 
ing the  pavement.  An  official  map  of  underground  structures 
in  the  streets  is  recommended,  the  absence  of  such  map  causing 
great  delay  in  the  construction  of  underground  works,  the 
removal  of  needlessly  great  expanses  of  pavement,  thereby 
resulting  in  the  unduly  long  continuai;)ce  of  openijigs  in  the 
pavement. 


The  recent  meeting  in  Pittsburg  (Oct.  9  and  lo)  of  the  Asso- 
ciation of  Iron  and  Steel  Electrical  Engineers  was  unusually 
successful  for  the  first  meeting  of  a  body  so  recently  organized. 
The  object  of  the  association  is  the  advancement  of  the  appli- 
cation of  electrical  machinery  in  the  iron  and  steel  industries, 
and  membership  is  limited  to  electrical  engineers  and  electrical 
superintendents  in  that  industry  and  to  those  who  have  done 
original  work  of  recognized  value  to  the  industry.  Representa- 
tives were  present  at  the  meeting  from  the  leading  iron  and  steel 
companies  of  the  United  States.  At  an  election  held  during 
the  meeting,  the  following  officers  were  elected : 

President,  Mr.  James  Farrington,  superintendent  of  the  elec- 
trical department  of  LaBelle  Iron  Works,  Steubenville,  Ohio; 
first  vice-president,  Mr.  J.  C.  Reed,  electrical  engineer  of  Penn- 
sylvania Steel  Company,  Steelton,  Pa. ;  second  vice-president, 
Mr.  G.  W.  Sturgess,  electrical  superintendent  of  the  Lacka- 
wanna Steel  Company,  Buffalo,  N.  Y. ;  secretary,  Mr.  G.  H. 
Winslow,  electrical  engineer  of  the  National  Tube  Company, 
Pittsburg,  Pa. ;  treasurer,  E.  W.  Yearsley,  electrical  engineer  of 
Midvale  Steel  Company,  Philadelphia,  Pa. 

At  the  meeting  the  first  day,  papers  were  read  by  two  mem- 
bers, as  follows :  "Auxiliary  Control  and  .Automatic  Accelera- 
tion of  Electrical  Motors,"  by  Mr.  E.  W.  Yearsley;  "Heavy 
Duty  Load  Starting  Direct-Current  Motors  in  Steel  Plants,"  by 
George  W.  Richardson. 

Contributions  to  the  proceedings  in  the  form  of  papers  or 
informal  talks  were  made  by  the  fallowing  representatives  of 
manufacturing  companies :  Messrs.  B.  A.  Behrend,  Gano  S. 
Dunn,  D.  B.  Rushmore,  D.  S.  Kendall.  R.  B.  Treat,  E.  Heit- 
mann,  Jr.,  F.  R.  Fortune.  R.  D.  Wright,  C.  T.  Henderson, 
R.  P.  Jackson,  Paul  M.  Lincoln  and  H.  D.  James. 

On  Tuesday  evening,  the  Crocker-Wheeler  Company  gave  a 
dinner  to  the  members,  at  which  there  was  a  discussion  of  mill 
motors  in  continuation  of  Mr.  Dunn's  talk  in  the  morning.  On 
Wednesday  evening  the  AUis-Chalmers  Company  ijave  a  din- 
ner at  the  Duquesne  Club  to  the  association,  at  which  also  there 
was  a  continuation  of  the  discussion  of  the  day.  At  the  end  of 
the  sessio/i  of  Wednesday  morning,  the  members  visited,  by  in- 
vitation, the  Westinghouse  works  at  East  Pittsburg,  and  after 
a  luncheon  given  there  by  the  Westinghouse  Company,  they 
made  a  tour  of  inspection  of  the  various  shops. 


Electrical    Purification   of  Water. 


Prof.  Leon  Gerard,  the  eminent  Belgian  scientist,  past  presi- 
dent of  the  National  Society  of  Electrical  Engineers  of  Belgium, 
gave  a  lecture  before  the  Western  Society  of  Engineers  at 
Chicago,  Oct.  25,  on  "The  Use  of  Electricity  in  the  Purification 
of  Water."  The  lecturer  dealt  entirely  with  the  electrical  pro- 
duction of  ozone  and  the  effects  of  treating  water  with  ozone 
to  burn  out  the  organic  matter.  By  way  of  introduction  he 
reviewed  briefly  the  three  methods  of  treating  water  to  destroy 
bacteria.  The  chemical  method  consists  of  adding  free  agents 
which  may,  to  a  certain  e.xtcnt,  poison  the  water  while  destroy- 
ing the  organic  matter.  The  mechanical  method,  or  filtration, 
attempts  to  strain  out  the  bacteria.  The  electrical  method,  or 
treatment  of  the  water  with  ozone  produced  electrically,  burns, 
or  oxidizes,  the  bacteria  without  producing  any  injurious 
changes  in  the  water.  He  described  apparatus  for  producing 
ozone  devised  by  various  investigators,  and  also,  after  the 
lecture,  described  the  apparatus  devised  by  himself  by  special 
request.  He  stated  that  with  this  apparatus  50  watt-hours 
would  produce  enough  ozone  to  purify,  entirely  and  surely, 
1000  gallons  of  ordinary  water. 

In  the  discussion,  Mr.  L  .\.  Ferguson,  vice-president  of  the 
Commonwealth  Edison  Company,  Chicago,  stated  that  such 
processes  arc  of  great  interest  to  central-station  companies 
looking  for  work  which  would  utilize  generating  capacity  during 
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hours  of  light  load,  and  he  inquired  into  the  commercial 
feasibility  of  such  purification  systems.  Prof.  Gerard  showed 
that  the  cost  of  treating  water  even  for  such  a  large  per  capita 
consumption  as  exists  in  Chicago  would  be  so  small  a  propor- 
tion of  the  total  cost  of  supply  that  it  would  be  entirely  feasible, 
being  probably  not  over  two  per  cent  of  the  present  cost.  Mr. 
Ferguson  also  asked  as  to  the  feasibility  of  purification  appa- 
ratus in  small  sizes  for  schools,  large  hotels  and  apartment 
buildings.  Prof.  Gerard  said  that  apparatus  as  low  as  10  watts 
capacity  is  feasible  from  an  engineering  standpoiirt,  but  that 
the  cost  of  such  a  small  apparatus  is  too  great.  The  working 
voltage  of  the  apparatus  is  from  9000  to  13,00a.  About  11,000 
volts  is  best.  A  frequency  of  60  cycles  is  admirably  adapted 
to  the  work. 


The  Osmin   Tungsten   Lamp   in   i\usrria. 

Below  are  given  the  results  of  some  oflScial  tests  made  in 
Austria  of  osmin  tungsten  lamps,  manufactured  by  the  West- 
inghouse  Metallfaden  Gluhlampenfabrik,  of  Vienna.  The  fac- 
tory occupied  by  this  company  is  the  one  in  which  Dr.  Auer 
von  Welsbach  made  his  experiments  some  years  ago  which  re- 
sulted in  the  osmin  incandescent  lamp ;  and  it  was  here  that 
Dr.  Anton  Lederer,  one  of  the  former  assistants  of  Dr.  Wels- 
bach, developed  the  osmin  tungsten  filament  lamp.  Dr.  Lederer 
started  as  far  back  as  1902  to  experiment  with  tungsten  fila- 
ments, the  original  osmium  process  having  clearly  indicated  the 
way  to  the  use  of  similar  metals  for  lamp  filaments.  It  was 
from     these    works     that    the     German     Welsbach     Company 


WESTINCHOUSE    LAMP    WORKS,    \lt.N.SA. 

(Deutsche  Gasgluhlicht  Gesellschaft)  origijially  received  infor- 
mation on  which  it  started  the  manufacture  of  tungsten  lamps 
in  Germany.  The  factory  passed  under  the  control  of  the 
Wcstinghouse  Company  July  I,  190(1,  together  with  all  of  the 
rights  for  the  manufacture  there  ;if  osmin  lamps. 

The  Technical  Commercial  Museum  of  Vienna  (Tech- 
nologisches  Gewerbe-Museum)  has  tested  a  number  of  osmin 
lamps  with  the  result  given  below. 

Watts  per  Hefner 
After   i7?6  Hoi.rs. 


Initial 

amp  No. 

Watts 

per  Hefner 

99A 

rofi 

1002 

1.03 

1004 

1. 01 

A  hcfncr  is  about  0.9  crindlc-powcr.  Of  the  six  lamps  tested, 
one  burned  out  at  the  end  of  1776  hours,  which  ended  the  test. 

The  osmin  lamp  has  been  tested  by  the  Vienna  Municipal 
Central  Station  for  variation  of  candle-power  with  life.  The 
falling  off  in  candle-power  at  the  end  of  2239  hours  was  found 
to  be  16  per  cent,  the  wdtts  during  the  same  period  increasing 
from  1. 10  to  1.28  per  hefncr.  The  initial  candle-power  of  31  hcf- 
ners  increased  to  31.5  licf iters  at  the  end  of  180  hntirs;  at  600 
hours  it  became  29.3  hcfncrs ;  28.6hcfncrs  at  the  end  of  tooo 
hours,  and  26.6  hefncrs  at  the  end  of  2239  hours. 

At   the   present   time  osmin   lamps   are  made  at   the   Vienna 


factory  as  follows  :  100-130  volts,  25,  30,  40,  50  and  lOO  hef- 
ners;  150-160  volts,  40,  50,  60  and  100  hefners;  200-220  volts, 
SO  and  100  hefners ;  50-60  volts,  20,  30  and  40  hefners.  Stor- 
age battery  lamps  are  also  made  for  the  following  voltages : 
1.8-2.0,  3.5-4,  5.4-6,  7.2-8,  10,  12,  14,  16,  20  and  24,  and  in  hefners 
ranging  from  0.5-1.6  for  the  smaller  voltages  to  12-24  for  24 
volts. 


Electrical  Advances   in   Mexico. 


The  electrical  development  of  Mexico  is  attracting  world- 
wide attention.  The  fact  that  the  hydraulic  plant  of  the  Mexican 
Light  &  Power  Company,  at  Necaxa  is  developing  more  than 
50,000  horse-power  gives  some  idea  of  the  magnitude  of 
electrical  enterprises  in  this  country.  The  Mexican  Ligh:  & 
Pow-er  Company  is  a  Canadian  concern  which  has  invested 
iTiore  than  $40,000,000  gold  in  the  installation  of  electrical 
plants  in  Mexico.  The  energ)'  which  is  generated  at  itS  NecaKi 
plant  is  transmitted  to  Mexico  City,  Puebla  and  El  Oro,  where 
it  is  used  for  lamps  and  to  operate  street  railway  systems  and 
various  industrial  plants;  The  system  has  been  fully  described 
in  the  pages  of  the  Electrical  World.  The  German  govern- 
ment sent  a  commission  of  electrical  experts  to  Mexico  to  in- 
spect and  investigate  the  great  electrical  power  plants  of  the 
country.  This  German  commission  is  headed  by  Geheinira* 
Gustav  Wittfeld.  It  consists  of  six  other  members.  They 
have  been  in  Mexico  for  some  time  and  mi»ch  of  their  time 
has  been  spent  at  Necaxa.  The  original  concession  which  the 
Mexican  government  granted  to  the  Mexican  Light  5:  Power 
Company  called  for  the  developinent  of  30,000  h-orse  j)  nver 
within  10  years.  This  was  in  the  spring  of  1903.  .Vov,  ni  a 
little  less  tlian  one-half  the  time,  20,000  horse-power  more 
than  the  required  amount  of  30,000  horse-power  has  been 
developed,  wliilc  with  the  improvements  at  the  plant  which  h.ive 
been  under  way  for  some  time,  this  capacity  will  be  increased 
to  about  1 10.000  horse-power.  The  German  commission  wi'l 
also  inspect  the  El  Dura  hydro-electric  plant  of  the  Guanajuato 
Light  &  Power  Company,  which  furnishes  many  of  the  mines  of 
the  Guanajuato  district  with  energy  for  motors  as  well  as  lamps 
for  the  cities  of  Guanajuato,  Irapuato  and  other  places  of  that 
region.  A  number  of  electrical  men  from  Germany  are  ac- 
companying the  government  cominission  on  their  trip. 

The  improvements  and  enlargements  which  the  Compania 
Electrica  e  Irrigadora  is  making  to  its  hydro-electric  plants  and 
transmission  system  in  the  state  of  Hidalgo  will  have  cost  lUore 
than  $3,250,000  when  completed.  Plans  ha^c  been  adopted  for 
the  erection  of  a  new  hydro-electric  plant  at  Tctcpango.  D'ds 
■  have  been  received  from  manufacturers  of  electrica!  macliinery 
in  the  L^nited  States  and  Europe  for  electrical  and  turbine  equip- 
ment for  the  proposed  plant.  It  will  have  a  capacity  of  6000 
horse-power.  The  new  Tetcpango  plant  will  cost  more  than 
$2,500,000.  The  company  is  also  installing  a  new  plant  at  La 
Canada  at  a  cost  of  about  $750,000.  This  plant  will  have  a 
capacity  of  1250  horse-power.  The  two  plants  which  the 
company  already  has  in  operation  at  Juando  and  Elba  have  a 
total  of  7000  horse-power.  The  water  for  the  turbines  of  la 
Canada  plant  will  be  piped  through  pipes  90  ins.  in  diameter 
for  a  distance  of  nearly  1000  ft.  It  is  said  that  these  pipes 
are  the  largest  in  diameter  ever  attempted.  The  contract  for 
them  was  awarded  to  an  Atnerican  manufacturer  in  open 
competition  with  Europeans.  La  Canada  plant  will  supply 
the  great  cement  works  and  other  industrial  enterprises  01 
Dublan   with   energy. 

Manuel  Cuesta  Gallardo,  of  Guadalajara  will  install  a  hydro- 
electric plant  at  Pucnte  dc  Tololotlan,  on  the  Santiago  River, 
about  IS  miles  from  Guadalajara.  It  will  have  an  initial 
capacity  of  2050  horsc-powcr.  He  has  entered  into  a  conditional 
contract  to  supply  the  mining  districts  of  Etzallan  and  Hostoti 
paquillo,  slate  of  Jalisco,  with  electric  power.  He  will  build 
transmission  lines  into  those  districts  and  expects  to  have  .'.\r 
plant  coniplcled  and  in  operation  within  18  months.  .\  propo;' 
lion  is  also  pending  from  the  Compania  de  Tranvias,  Luz  y 
Fucrza.  of  Guadal.ajara   to   furnish   the  mines  of  the   Etzallan 
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and  Hostotipaquillo  districts  with  electric  power.  This  company 
estimated  that  a  double  transmission  line,  with  the  necessary 
sub-stations  and  branch  lines  would  cost  $960,000,  and  a  single 
transmission  line  $650,000.  The  mining  interests  were  asked 
to  advance  one-half  the  cost  of  the  proposed  transmission  line. 
The  prices  quoted  were  $120  per  horse-power  a  year  in  the 
Etzatlan  district  and  $135  in  the  Hostotipaquillo  district.  Mr. 
Gallardo  has  asked  an  advance  of  $200  per  horse-power  con- 
tracted for  or  a  total  of  $410,000,  the  amount  to  be  paid  back 
in  power.  He  promises  to  invest  not  less  than  $1,000,000  in 
the  project. 

.A.  syndicate  of  men  from  Montreal,  Canada,  which  owns  a 
concession  to  install  a  hydro-electric  plant  on  the  Conchos 
River,  in  the  state  of  Chihuahua,  has  contracted  with  mine 
owners  of  the  Parral  district  to  supply  them  with  20,000  horse- 
power. It  is  stated  that  the  syndicate  has  planned  to  build 
transmission  lines  to  the  cities  of  Parral,  Chihuahua,  Santa 
Rosalina  and  Jimincz.  The  proposed  plant  will  have  a  capacity 
of  30,000  horse-power.  The  plans  for  the  plant  are  now  being 
drawn  and  its  construction  will  soon  be  begun,  according  to 
recent  advices. 

A  hydro-electric  plant  of  1000  horse-power  is  to  be  installed 
on  the  Ameca  River  in  the  San  Sebastian  district,  state  of 
Jalisco,  by  the  Natividad  Mines  &  Reduction  Company.  The 
plans  of  the  company  call  for  the  driving  of  a  tunnel  700  ft. 
long,  and  the  construction  of  a  canal  one  mile  in  length.  These 
works  will  give  the  water  a  fall  of  more  than  100  ft.  It  will 
furnish  power  for.  other  mines  of  the  district  as  well  as  its  own. 

Edward  J.  Cummings,  a  capitalist  of  Guanajuato  and  associ- 
ates, are  preparing  to  install  a  large  hydro-electric  plant  on  the 
Quiotepec  River  near  Tomellin,  state  of  Oaxaca.  The  plant 
will  have  a  capacity  of  48,000  horse-power.  The  electrical 
energy  will  be  transmitted  to  Puebla,  a  distance  of  130  miles; 
Oaxaca,  a  distance  of  70  miles,  and  Taviche,  a  distance  of  loo 
miles.  Energy  will  also  be  supplied  the  intermediate  towns  of 
Cuicatlan,  Etia,  Huitzo,  Ocoflan  and  other  smaller  places.  It 
is  expected  that  this  cheap  power  will  greatly  stimulate  the 
mining  industry  of  a  number  of  districts  of  the  state  of  Oaxaca. 
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Narcotic   Effects  of  Electricity. 


Mr.  Nikola  Tesla  in  a  recent  communication  to  the  New  York 
Times  says :  "I  have  read  with  interest  the  reports  referring 
to  Prof.  Leduc's  discovery  of  causing  sleep  by  electric  means. 
While  it  is  possible  that  he  has  made  a  distinct  advance  there  is 
no  novelty  in  the  efffct  itself.  The  nS'rcotic  influence  of  certain 
periodic  currents  was  long  ago  discovered  by  me  and  has  been 
pointed  out  in  some  of  my  technical  publications,  among  which 
I  may  mention  a  paper  on  'High  Frequency  Oscillators  for 
Electro  Therapeutic  and  Other  Purposes,'  read  before  the 
American  Electro-Therapeutic  Association,  Sept.  13,  1898.  I 
have  also  shown  that  human  tissues  offer  little  resistance  to  the 
electric  flow  and  suggested  an  absolutely  painless  method  of 
electrocution  by  passing  the  currents  through  the  brain.  It  is 
very  likely  that  Prof.  Leduc  has  taken  advantage  of  the  same 
general  principles,  though  he  applies  the  currents  in  a  different 
manner. 

"In  one  respect,  however,  my  observations  are  at  variance 
with  those  reported.  From  the  special  dispatch  in  the  Times 
of  the  13th  inst.  it  would  appear  that  sleep  is  induced  the  mo- 
ment the  currents  are  turned  on,  and  that  awakening  follows 
as  soon  as  the  electrodes  are  withdrawn.  It  is,  of  course,  im- 
possible to  tell  how  strong  a  current  was  employed,  but  the 
resistance  of  the  head  might  have  been,  perhaps,  3000  ohms,  so 
that  at  30  volts  the  current  could  have  been  only  about  l/loo 
of  an  ampere.  Now,  I  have  passed  a  current  at  least  5000 
times  stronger  through  my  head  and  did  not  lose  consciousness, 
but  I  invariably  fell  into  a  lethargic  sleep  some  time  after. 

"I  have  always  been  convinced  that  electric  anaesthesia  will 
become  practical,  but  the  application  of  currents  to  the  brain  is 
so  delicate  and  dangerous  an  operation  that  the  new  method 
will  require  long  and  careful  experimentation  before  it  can  be 
used  with  certitude." 


It  may  no;  be  generally  known  that  Thomas  A.  Edison  is  the 
originator  of  a  formula  for  the  alleviation  of  physical  pain. 
It  seems  that  early  in  his  career  he  compounded  a  medicinal 
preparation  intended  to  relieve  neuralgic  pains  by  external  ap- 
plication. It  was  first  made  for  the  personal  use  of  Mr.  Edi- 
son and  his  assistants,  and  not  for  sale.  In  the  year  1879,  a 
Mr.  Lewis  and  a  Mr.  Jacobs  went  to  his  laboratory  in  Menlo 
Park  to  examine  his  inventions.  While  there,  Mr.  Edison  hap- 
pened to  mention  the  fact  that  he  had  been  a  sufferer  from 
facial  neuralgia,  and  that  he  had  made  a  preparation  which  he 
had  called  "Polyform,"  and  which  he  had  found  to  be  a  good 
pain  killer.  Lewis  and  Jacobs  were  so  impressed  with  its 
merits  that  they  asked  him  to  sell  it.  He  finally  agreed  to  sell  ■ 
for  $5,000.  The  arrangement  was  that  he  would  apply  for  a 
patent  and  execute  an  assignment.  The  patent  does  not  appear 
to  have  been  issued,  but  a  written  assignment  of  his  right  to  it 
and  to  the  preparation  was  made  on  Sept.  2,  1879.  Several  dif- 
ferent companies  were  organized  to  exploit  the  preparation 
and  each,  in  turn,  failed.  Finally  the  Edison  Polyform  Manu- 
facturing Company,  the  present  defendant,  was  incorporated 
and  took  up  the  business.  On  each  bottle  was  a  picture  of  Mr. 
Edison  and  the  following  words :  "Edison's  Polyform.  I  cer- 
tify that  this  preparation  is  compounded  according  to  the 
formula  devised  and  used  by  myself.    Thomas  A.  Edison." 

Recently  an  action  was  brought  for  the  purpose  of  restrain- 
ing the  use  of  the  name  and  picture  of  Mr.  Edison  in  connec- 
tion with  the  sale  of  the  medicine.  Mr.  Edison  testified  ihat 
he  never  authorized  the  use  of  his  picture  and  that  he  never 
made  nor  authorized  this  certificate.  An  injunction  was 
granted  restraining  the  defendant  from  holding  out,  either  in 
the  name  of  the  company,  or  by  pictorial  representation,  that 
Mr.  Edison  was  in  any  way  connected  with  the  business.  The 
decision  is  based  upon  the  theory  that  a  man  has  a  "property" 
right  in  his  features.  This  right  seems  to  have  originated  in 
an  article  appearing  in  the  Harvard  Law  Review  in  1890,  and 
has  come  to  be  known  as  the  right  of  privacy.  Prior  to  that 
time,  if  a  man's  picture  was  made  use  of  by  commercial  pirates 
for  the  purpose  of  advertising  their  goods,  he  had  no  cause  of 
action  for  damages.  Several  States,  however,  have  since  held 
that  the  unauthorized  use  of  one's  picture  as  an  advertisement 
is  a  proper  ground  for  legal  damages.  The  well-known  case 
of  the  Rochester  Folding  Box  Company  has  a  similarity  to  the 
present  action.  There  the  New  York  Court  of  .\ppeals  held 
that  a  young  w'oman,  whose  likeness  had  been  printed  upon 
posters  advertising  flOur,  was  not  entitled  to  damages.  The 
decision  was  made  by  a  bare  majority  of  »he  court,  former 
Judge  Alton  B.  Parker  writ'ng  the  opinion,  and  it  has  been  dis- 
approved of  in  other  jurisdictions.  The  matter  is  now  con- 
trolled by  statute  in  New  York  State,  and  the  use  of  the  pic- 
ture of  any  living  person  for  advertising  purposes  without  the 
consent  of  that  person  is  prohibited. 


Electrochemistrv   in    France. 


Some  details  as  to  recent  electrochemical  advances  in  France 
are  given  by  Mr.  W.  H.  Hunt,  U.  S.  consul  at  St.  Etienne. 
With  regard  to  the  electrolytic  refining  of  copper  he  says  that 
there  are  several  plants  in  France,  and  notably  at  Eguilles, 
near  Sorgues,  in  Vaucluse,  belonging  to  the  Societe  de  Cuivre 
de  France,  producing  2  tons  a  day:  Civet,  in  .\rdennes,  with  a 
production  of  7  tons  daily.  There  arc  also  several  minor 
factories  scattered  through  the  territory.  All  these  factories 
produce  copper  in  a  very  pure  state,  but  it  has  to  be  always 
melted  beforehand,  on  account  of  its  physical  conditions,  .^t 
Dives,  in  Calvados,  however,  this  operation  is  rendered  un- 
necessary by  the  Elmore  process,  producing  directly  plates  and 
tubes  of  copper  by  electrolysis,  r2  tons  daily. 
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The  decomposing  of  water  into  hydrogen  and  oxygen  is 
exploited  by  the  following  concerns :  Manufactory  of  St. 
A'rain,  near  Ballancourt,  employs  the  Hazard-Flamand  process, 
and  produces  200  cubic  meters  of  hydrogen  and  100  cubic 
meters  of  oxygeh  per  day.  La  Societe  Oxydrique  Frangaise 
utilizes  in  its  factories  at  St.  Andre,  near  Lille,  and  Villeur- 
banne,  near  Lyon,  the  Garuti  process,  in  which  the  cathodic 
and  anodic  compartments  are  separated  by  an  iron  partition 
pierced  with  a  multitude  of  small  holes.  The  daily  production 
of  these  works  is  about  400  cubic  meters  of  hydrogen  and  200 
cubic  meters  of  oxygen. 

The  Electro  Chemical  Company  furnishes  hydride  of  lime 
(CaH),  which  gives  off  hydrogen  in  contact  with  water.  This 
body,  which  sells  at  present  at  $1.93  per  kilo  (2.2  pounds), 
is  commercially  known  under  the  name  of  "hydrolith."  In 
the  manufacture  of  soda  by  the  electric  process,  the  Volta 
Company,  whose  works  are  situated  near  Moutiers,  utilizes 
the  Outhenin-Chalandre  process,  and  turns  out  800  tons  of  soda 
and  2000  tons  of  chloride  of  lime  per  year.  About  4000  tons 
of  caustic  soda  manufactured  annually  by  this  method  in 
France.  Chlorate  of  potash  is  manufactured  at  St.  Michel 
de  Maurienne  by  the  Gall  process,  and  at  Chedde,  near  Chamo- 
nix,  by  the  Corbin  and  Ledcrlin  method.  The  total  production 
is  about  7000  tons  annually. 

Aluminum  is  produced  principally  by  three  companies,  that  of 
Chemical  Products,  of  Alais  and  the  Camargue;  at  Calypso 
and  St.  Felix,  near  St.  Jean  de  Maurienne;  the  French  Electro- 
Metallurgic  Company,  at  St.  Michel  and  Chedde,  near  Chamo- 
nix.    The  total  annual  production  is  estimated  at  6000  tons. 

Carbide  of  calcium  is  already  manufactured  on  a  very  large 
scale  in  France.  It  furnishes  not  only  acetylene  gas,  but  also 
cyanide  of  calcium  as  a  fertilizer  and  as  an  agent  for  producing 
ammonia.  Numerous  companies  employ  electricity  in  the  pro- 
duction of  ozone,  used  in  the  preparation  of  certain  organic 
products — vanaline,  heliotropine,  essence  of  hawthorn,  etc. 
The  electro-chemical  industry  has  developed  considerably 
within  the  last  few  years  in  France,  and  the  amount  of  horse- 
power used  is  estimated  at  100,000. 


Wireless  Telegraph   Receiver. 

Three  patents  recently  issued  to  Dr.  Lee  de  Forest  disclose 
means  for  detecting  aerial  electric  oscillations  by  the  aid  of  a 
telephone.  The  wireless  telegraph  signals  are  received  by 
causing  the  electric  oscillations  developed  in  a  wireless  telegraph 
receiving  system  to  vary  the  conductivity  of  a  gas  maintained 
in  a  condition  of  intense  molecular  and  ionic  activity,  and 
having  associated  and  conducting  ions. 

One  of  the  arrangements  used  by  the  inventor  is  illustrated 
herewith.    The  gas  flame  serves  to  maintain  the  medium  sepa- 
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rating  the  electrodes  in  the  proper  ionic  activity.  The  electrode 
which  is  placed  in  the  flame,  is  kept  at  a  high  temperature  rela- 
tive to  the  lip  of  the  burner.  Thus  there  is  formed  a  local  re- 
ceiving circuit  possessing  a  certain  asymmetric  electrical  con- 
ductivity, whereby  the  current  from  the  battery  from  the  rela- 
tively cool  burner  to  the  more  highly  heated  electrode.  The  in- 
fluence of  the  electric  oscillations  reaching  the  antenna  pro- 
duces current  variations  in  the  local  battery  circuit  and  results 
in  a  signal  in  the  telephone. 


Reorganized  Extension  Courses  in  Mechanical 
Engineering  at  Brooklyn  Polytechnic. 

The  Polytechnic  Institute  of  Brooklyn  starting  this  year 
with  the  reorganized  department  of  Mechanical  Engineering  in 
charge  of  Prof.  William  D.  Ennis,  is  oiTering  enlarged  courses 
of  extension  work  through  its  evening  classes.  These  classes 
began  with  purely  lecture  courses  about  three  years  ago,  and 
have  developed  into  valuable  adjuncts  to  the  regular  college 
work.  They  offer  to  the  student  employed  during  the  day 
opportunities  for  study  or  review  of  elementary  and  advanced 
mathematics,  besides  practical  courses  on  engineering  subjects. 

During  the  past  summer  the  mechanical  laboratories  of  the 
institute  have  been  greatly  enlarged  and  large  expenditures 
made  for  new  equipment,  which  now  includes  two  steam  en- 
gines with  high  pressure  boiler,  one  gas  engine,  one  gasoline 
engine,  one  loo,ooo-lb.  testing  machine,  one  small  testing  ma- 
chine, pumps,  meters,  etc.,  besides  the  usual  small  equipment 
for  field  and  laboratory  testing.  Laboratory  courses  are  offered 
to  evening  students,  involving  the  use  of  portions  of  this  ap- 
paratus, and  the  training  of  the  student  in  the  precise  meas- 
urements of  engineering.  A  thorough  course  in  machine  de- 
sign is  also  to  be  given  under  the  direction  of  Prof.  F.  De  R. 
Furman;  this  will  be  open  to  men  who  have  completed  the 
eqilivalent  of  one  year's  work  in  mechanical  drawing,  and  is 
intended  to  fit  such  men  for  positions  as  detail  draughtsmen. 
This  course,  in  common  with  others  offered,  will  be  practical 
in  its  nature  rather  than  mathematical.  It  is  given  on  Fridays 
at  7.30  p.  m. 

The  courses  in  heating  and  ventilating,  by  Prof.  Taggart, 
given  on  the  same  day  and  hour,  are  planned  to  train  men  in 
the  practical  design  of  the  commercial  forms  of  direct  and 
indirect  heating  systems. 

On  Wednesdays  at  7.30  p.  m.  there  is  to  be  given  a  thorough 
course  in  mill  engineering  by  Prof.  Ennis.  This  will  cover  the 
problems  met  with  in  the  arrangement  of  buildings,  tracks  and 
yards  for  large  industrial  works  and  especial  discussion  of  the 
various  elements  entering  into  their  engineering  equipment. 
Attention  is  to  be  given  particularly  to  the  practical  design  of 
such  features  as  crane  installations,  automatic  sprinkler  equip- 
ment, apparatus  for  generating  and  utilizing  compressed  air 
and  hydraulic  operative  machines.  The  general  principles  cov- 
ering the  economical  design  of  mill  buildings  will  be  discussed 
and  exemplified,  and  the  broad  relations  of  engineering  equip- 
ment to  factory  organization  will  be  analyzed. 

The  major  course  of  the  scries  will  be  that  on  power  plant 
design,  given  by  Prof.  Ennis,  on  Thursday  evenings.  This 
will  start  with  a  consideration  of  the  power  house  as  a  manu- 
facturing plant,  its  location  with  regard  to  the  raw  material 
and  the  market,  the  choice  of  site  and  standard  types  of  build- 
ings. The  various  items  of  equipment  wHl  then  be  discussed, 
their  performance  analyzed  and  their  relations  to  the  general 
problems  of  design  investigated.  The  object  of  the  course  is 
to  fit  engineers  for  actual  practice  in  the  design  and  construc- 
tion of  steam  or  gas  power  generating  plants.  The  mathemat- 
ical knowledge  required  for  admission  is  elementary  only,  the 
subject  being  one  that  permits  of  thorough  treatment  without 
an  extended  use  of  higher  algebra  or  calculus. 

The  evening  work  at  the  Polytechnic  Institute  is  largely 
pursued  by  men  who  are  candidates  for  a  degree.  A  certain 
amount  of  credit  is  allowed,  based  upon  the  courses  taken  dur- 
ing the  evening,  and  the  student  has  the  encouragement  of 
working  toward  the  same  definite  end  as  the  usual  day  student. 


Self-Excited   Alternator. 


Three  patents,  issued  Oct.  22,  to  Mr.  M.  Latour,  of  France, 
arc  interesting  at  this  time,  particularly  on  account  of  the  date 
of  application,  July  9,  tool.  The  patents  reveal  an  induction 
motor  with  a  commutator  on  the  rotary  secondary  used  as  a 
sclf-cxciting   asynchronous   generator.     The    scheme   employed 
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seems  to  iJiflfer  from  that  with  which  the  name  of  Heyland  is 
frequently  connected  in  that  no  resistance  is  connected  between 
the  commutator  segments.  One  of  the  patents  deals  with  a 
self-exciting  alternating-currenf  generator,  consisting  of  an 
armature  having  a  distributed  winding  and  a  many-part  com- 
mutator, and  a  distributed  field  winding  supplied  with  poly- 
phase current.  The  other  two  patents  are  limited  to  the  use  of 
this  machine  as  a  shunt-wound  generator  and  as  a  compound- 
wound  generator,  respectively. 


George  Westinghouse. 

The  New  York  Times,  in  speaking  of  the  recent  financial 
storm,  and  its  results,  says:  For  Mr.  Westinghouse  himself, 
the  utmost  sympathy  will  everywhere  be  felt.  The  regret  will 
be  general  and  sincere  that  he  should  suffer  even  temporary 
embarrassment.  He  has  done  so  much  for  the  splendid  in- 
dustrial evolution  of  the  country,  his  enterprises  have  been  so 
varied  and  so  important,  he  has  carried  the  name  and  the 
fame  of  American  invention  and  development  in  the  application 
of  novel  scientific  principles  over  such  wide  areas  and  every- 
where has  won  for  his  nation  such  admiration,  confidence  and 
respect,  that  he  presents  Himself,  in  a  way,  as  an  American 
institution  in  whom  we  have  patriotic  pride.  The  wish  will 
be  universal  and  the  belief  general  that  he  will  come  through 
the  difficulties  he  has  encountered  safely  with  his  material  and 
intellectual  resources  undiminished,  and  ready  for  new  triumphs. 

The  Boston  Herald  says :  This  undaunted  man  will  surely 
emerge  triumphant  from  the  predicament  in  which  the  financial 
disturbances  culminating  this  week  have  placed  him  and  several 
of  the  great  industrial  companies  of  which  he  is  the  illustrious 
and  honored  head.  George  Westinghouse  is  a  man  who  knows 
no  fear  and  always  conquers.  ******  y^^iy  serious 
reverse  to  a  man  of  this  character  and  force  would  partake 
of  the  nature  of  a  public  calamity.  But  he  will  not  permit  the 
present  difficulty  to  seriously  retard  him.  He  will  go  on.  It 
may  truly  be  said  of  him  that  he  has  long  been  a  creator  of 
wealth,  a  discoverer  of  opportunity,  a  powerful  influence  in 
the  advance  of  the  age.  In  all  lands  men  will  rejoice,  for  his 
sake  as  well  as  for  their  own,  that  his  industrial  organizations 
are  solvent,  and  everywhere  there  is  hope  that  he  will  be  spared 
for  many  more  years  of  superb  achievement  by  which  armies 
of  labor  benefit  and  the  whole  body  of  civilization  is  aided  in 
its  onward  march. 


Development  of  the  Central  Station  Industry. 

Below  is  given  an  interesting  classification  of  the  central 
stations  of  the  country,  made  on  the  basis  of  McGraw's  "Central 
Station  Directory,"  issued  by  the  Electrical  World.  The  com- 
pilation has  been  made  by  the  Q>-operative  Electrical  Develop- 
ment Association.  As  will  be  seen  no  fewer  than  5577  places 
are  dealt  with,  but  of  these  1020  are  supplied  from  other  points, 
leaving  4557  as  the  apparent  number  of  communities;  but  this 
would  include  duplications  where  more  than  one  central  station 
exisu  in  any  given  place.  Thus  it  will  be  observed  that  one  cen- 
tral station  is  returned  in  a  city  of  1,000,000  population  and  over 
as  not  giving  night  service.  This  would  be  both  improbable  and 
impossible,  but  for  the  fact  that  the  city  in  question  happens  to 
be  Chicago,  which,  of  course,  whatever  minor  plants  it  may 
have,  enjoys  the  splendid  service  of  the  Commonwealth  Edison 
system. 

With  regard  to  the  subsidiary  table  showing  a  total  of  1020 
towns,  these  arc,  as  stated,  included  in  the  larger  table,  but  are 
those  listed  in  the  Directory  as  being  lighted  by  companies  or 
plants  in  other  towns.  For  instance,  the  Houghton  County 
Electric  Light  Company  lights  some  15  or  20  towns  around 
Houghton,  Mich.,  and  this  "tfritorial"  drift  of  central  station 
work  becomes  more  pronounced  each  year,  with  the  consolida- 
tion of  enterprises  and  the  extension  of  high-voltage  circuits. 
The  issue  of  the  Directory  used  is  that  of  March.  1907.  We  are 
indebted  Mr.  J.  Robert  Crouse  for  the  data. 
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CURRENT  NEWS  AND  NOTES. 


XATIONAL  TELEPHONE  COXl'EXTIOX.— The  Nation- 
al Interstate  Telephone  Association  will  hold  its  convention  at 
Chicago  during  the  progress  of  the  Chicago  Electrical  Show. 
The  convention  dates  are  Jan,  21,  22  and  23,  1908. 


All  of  these  subjects  will  be  treated  by  prominent  engineers  of 
Europe  and  America,  professors  of  our  universities,  and  men 
eminent  in  the  particular  work  of  which  they  write. 


A.  I.  E.  E.  MEETING. — The  .\merican  Institute  of  Elec- 
trical Engineers  will  hold  its  two  hundred  and  twenty-second 
meeting  in  the  auditorium  of  the  Engineering  Societies  Building, 
on  Friday,  Nov.  8,  at  8:15  p.  m.,  when  Mr.  A.  H.  Armstrong, 
of  the  General  Electric  Company,  will  read  a  paper  entitled 
"Comparative  Performance  of  Steam  and  Electric  Loco- 
motives." 


TELEPHONES  AS  COMMON  CARRIERS.— \?  a  result 
of  the  sale  of  the  Marion  County  Telephone  plant,  Marion, 
Ohio,  to  the  Bell  interests,  trouble  has  arisen  that  will  probably 
result  in  the  courts  being  asked  to  decide  whether  telephone 
companies  are  common  carriers.  It  seems  that  the  United 
States  Telephone  Company  has  refused  to  accept  messages 
from  the  company,  and  it  has  charged  that  both  the  long-dis- 
tance companies  are  common  carriers  and  are,  therefore,  com- 
pelled under  the  law  to  accept  the  messages.  The  Bucyrus 
Telephone  Company,  of  Bucyrus,  has  refused  to  make  a  trunk- 
line  connection  with  the  Marion  County  plant,  and  it  is  believed 
that  most  of  the  other  independent  companies  will  do  likewise. 


SUICIDE  BY  ELECTRICITY.— A  special  cable  despatch 
from  London,  of  Oct.  20,  says :  "The  story  of  what  is  believed 
to  be  the  first  case  of  suicide  by  electricity  was  told  at  the 
inquest  at  Kingston  into  the  death  of  William  Brown,  secre- 
tary of  the  local'  football  club.  Brown  was "  engaged  as  a 
carpenter  at  the  electric  lighting  works,  and  it  was  stated 
that  a  little  while  before  his  death  he  made  inquiries  as  to 
dangerous  parts  of  the  switchboard.  It  was  supposed  at  the 
time  he  was  anxious  to  avoid  risking  his  life  and  the  fullest 
information  was  supplied  him.  Subsequently  he  was  seen  with 
his  hands  on  two  of  the  terminals,  and  instantly  thereafter 
he  fell  dead.  The  evidence  showed  he  had  had  no 
worry,  but  had  suffered  from  a  religious  mania,  the  recurrence 
of  which  he  feared,  A  letter  was  found  indicating  his  inten- 
tion to  commit  suicide." 


MANUFACTURE  OF  DIAMONDS.— A  special  cable  dis- 
patch of  Oct,  26,  from  Paris,  says :  "Aristide  Charette,  a  little- 
known  chemist,  attained  sudden  fame  this  week  when  a  report 
was  read  before  the  Academy  of  Science  telling  how  he  had 
crystalli/.ed  carbon  by  an  entirely  new  process  and  had  thus 
manufactured  diamonds.  A  test  tube  with  tiny  diamonds  at- 
tached to  the  sides  was  shown  to  the  assembled  savants  and 
later  submitted  to  analysis.  Mr.  Charette's  method  is  as  fol- 
lows: A  feeble  electric  current  is  made  to  pass  during  several 
days  through  sulphuret  of  carbon  in  the  presence  of  iron.  The 
operation  is  carried  nut  in  a  vacuum,  and  thus  electrochemically 
treated,  the  iron  is  transformed  into  sulphuret  of  iron,  and  the 
freed  carbon  being  iin.ible  to  combine  with  the  oxygen  in  the  air, 
is  deposited  in  the  form  of  crystals.  Although  very  small,  the 
light  and  brilliancy  of  these  artificial  diamonds  equal  that  of  the 
finest  natural  gems. 


A.  S.  M.  E.  ANNUAL  MEETING— The  fifty-fourth  annual 
meeting  of  the  American  Society  of  Mechanical  Engineers  will 
be  held  in  the  Engineering  Societies  Building,  New  York,  Dec, 
3  to  6,  1907.  Symposiums  on  foundry  practice,  giving  the  ex- 
periences of  prominent  men  in  that  work,  have  been  arranged. 
The  specific  heat  of  superheated  steam  will  be  taken  up.  and  a 
vciy  important  and  exhaustive  work  by  a  professor  of  engineer- 
ing at  Cornell  will  be  presented.  The  utilization  of  low-grade 
fuels  in  gas  producers,  combustion  control  in  gas  engines,  tests 
of  producer  gas  engines,  etc.,  will  be  given  a  session.  Other  live 
topics,  such  as  industrial  education,  power  transmission  by 
friction  driving,  cylinder  port  velocities,  etc.,  will  be  discussed. 


INCANDESCENT  LAMP  FILAMENTS.— Two  patents 
were  issued  Oct,  22  to  Eugene  McOuat  and  Henry  W,  F,  Law- 
rence, of  Amsterdam,  N,  Y,,  on  filaments  for  incandescent 
lamps.  The  patent  earlier  in  date  of  application  relates  to  a 
process  which  consists  in  dipping  a  carbonized  core  in  a  caramel 
solution  containing  finely  divided  metallic  light-emitting  par- 
ticles in  mechanical  suspension,  the  coat  thus  deposited  on  the 
core  then  being  carbonized.  By  this  means,  finely  divided 
metals,  including  o.xides  or  nitrides,  are  cemented  together  by 
particles  of  carbonaceous  matter,  and  form  a  continuous  and 
uninterrupted  enveloping  coat.  The  second  patent  relates  to  a 
process  for  making  incandescent  lamp  filaments,  which  consists 
of  incorporating  a  metal  and  silicon  in  the  filament  and  forming 
a  silicide  by  reaction  between  the  metal  and  the  silicon  com- 
ponents. One  method  described  consists  in  mixing  with  the 
usual  filament  cellulose  material  when  in  a  plastic  state,  a  quan- 
tity of  a  silicon  and  a  metal,  both  in  finely  divided  state,  the 
amount  being  about  50  per  cent  of  the  plastic  mass.  The  fila- 
ment is  then  squirted  and  treated'  as  usual,  the  heat  when  it  is 
brought  to  incandescence  serving  to  create  the  reaction  which 
produces  the  silicide. 


FOREIGN  COMMERCE.— Advices  from  Washington  state 
that  with  a  view  to  rendering  practical  aid  to  the  commercial 
and  industrial  interests  of  the  United  States  and  to  the  promo- 
tion of  the  foreign  commerce  of  this  country.  Secretary  Straus 
of  the  Department  of  Commerce  and  Labor  has  caused  to  be 
prepared  a  pamphlet  by  N.  I.  Stone,  the  tariff  expert  of  the 
bureau  of  manufactures.  The  pamphlet  contains  a  study  of 
the  commercial  situation  and  conditions,  together  with  a  state- 
ment of  the  results  already  achieved  by  the  Department  of 
Commerce  and  Labor  in  promoting  America's  foreign  com- 
merce. It  urges  that  "Congress  be  brought  to  a  realization  of 
the  magnitude  and  the  importance  of  this  task,"  and  give  its 
support  with  funds  commensurate  with  the  work  to  be  done. 
With  a  view  to  developing  the  most  practical  plan  for  rendering 
the  department  of  greater  service  to  the  commercial  interest? 
of  the  country,  and  at  the  same  time  to  enable  the  department 
to  enlist  the  cooperation  of  such  interests.  Secretary  Strai  s 
has  invited  the  chambers  of  commerce  and  boards  of  trade  from 
20  of  the  leading  cities  of  the  country  to  appoint  committees 
to  meet  in  Washington  on  Dec.  5,  to  consider  with  him  ways 
and  means  of  accomplishing  these  objects. 


FLAME  ARC  LAMP  ELECTRODE.— Dt.  C.  P.  Steinmetz 
has  been  granted  a  patent,  dated  Oct.  15,  on  an  arc-lamp  elec- 
trode of  the  type  used  in  luminous  arc  or  flame  lamps.  It  is 
stated  that  during  the  operation  of  arc  lamps  of  the  type  to 
which  the  patent  relates,  a  fluid  pool  of  molten  metal  exists  at 
the  top  of  the  lower,  and  generally  the  negative  electrode.  The 
arc  in  its  passage  is  carried  by  means  of  a  bridge  of  vapor 
issuing  from  a  point  on  the  negative  electrode  and  has  appar- 
ently the  characteristics  of  a  high  velocity  blast,  which  causes 
a  noticeable  depression  in  the  liquid  pool.  The  arc,  however, 
tends  always  to  pass  across  the  shortest  distance  between  the 
electrodes,  and,  therefore,  tends  to  climb  up  the  sides  of  the 
depression,  and  in  so  doing,  a  new  spot  in  the  electric  pool  is 
depressed.  The  result  of  this  action  is  a  more  or  less  rapid  mo- 
tion of  the  negative  spot  over  the  electric  pool  and  a  consequent 
tremble  or  rapid  flicker  of  the  arc  flame.  Instead  of  using  a 
homogeneous  mixture  for  the  electrode  from  which  the  arc  blast 
issues,  the  patent  proposes  a  mixture  consisting  of  a  practically 
homogeneous  body  interspersed  with  refractory  granules  of 
1/32  in.  to  1/16  in.  in  diameter.  When  the  liqi'id  pool  is 
formed,  these  grains  project  above  the  surface  and  serve  to 
center  the  arc  blast;  except  for  relatively  infrequent  transitions 
of  the  arc  from  one  granule  to  another,  the  arc  flame  thus  remains 
absolutely  steady.  An  electrode  described  is  composed  of  powdered 
magnelilc  and  tantalum  intermixed  with  granules  of  chromitr 
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ILLUMINATING  ENGINEERING  LECTURES.— .\  course 
of  II  public  lectures  on  illuminating  engineering,  under  the 
auspices  of  the  Department  of  Education,  New  York  City,  is 
being  delivered  in  the  Y.  M.  C.  A.  hall,  5  West  125th  Street, 
New  York.  The  lectures  are  delivered  Wednesday  evenings, 
by  Mr.  Theodore  I.  Jones,  and  will  conclude  Dec.  11. 


PROTECTION  AGAINST  ACCIDENTS.— Tht  Baltimore, 
Md.,  Gas  &  Electric  Company  has  made  a  good  point  in  one  of 
its  recent  circulars  advocating  the  use  of  electric  motors.  The 
circular  on  its  title  page  calls  attention  to  the  fact  that  "pro- 
tection against  accidents  to  machinery  and  operators  comes 
with  electric-motor  power;"  and  the  text  shows  how  starting 
rheostats,  overload  releases,  no  voltage  releasea,  etc.,  speed  con- 
trollers, etc.,  serve  as  safeguards  and  as  protective  devices  in 
time  of  emergency.  The  point  is  well  made,  and  cannot  be  too 
strongly  urged. 


HARD  RUBBER  SUBSTITUTE.— A  patent  issued  Oct.  8  to 
Caesar  Martcr,  of  London,  England,  describes  a  composite 
substance  which  is  claimed  to  have  some  or  all  of  the  properties 
of  vulcanite  or  ebonite,  and  which  can  be  produced  at  a  much 
less  cost  than  these  materials.  Spent  tan  bark  or  bark  contain- 
ing considerable  portions  of  tannin  is  reduced  to  a  powder,  with 
which  is  mi.xed  from  25  to  33  per  cent  of  sulphur.  After  heat- 
ing the  mixture,  with  continuous  stirring,  the  coarse  black 
powder  resulting  is  allowed  to  cool,  then  ground  to  fine  powder 
and  placed  in  a  suitable  mold  under  pressure;  the  mold  is  then 
heated,  and  the  contents  set  into  a  hard,  durable  mass  of  the  shape 
of  the  mold  and  possessing  the  properties  of  vulcanite  or  ebonite. 


CENTRAL  STATION  STATISTICS.— The  September 
number  of  the  Central  Station  List,  just  issued  by  the  McGraw 
Publishing  Company,  contains  the  data  of  5232  central-station 
plants  in  the  United  States,  Canada,  West  Indies,  etc.  Of 
these,  220  are  new,  not  having  been  enumerated  before.  .\'o 
fewer  than  2767,  or  more  than  half,  carry  lines  of  electrical 
supplies.  The  greatest  number,  though  not  the  great- 
est capitalization,  is  shown  in  Illinois,  with  385.  New 
York,  with  the  largest  capital,  has  318.  Out  of  the 
total,  386  are  credited  to  Canada  and  44  to  Mexico.  Pennsyl- 
vania has  325 ;  Ohio,  275 ;  Michigan,  252,  and  Texas,  no  fewer 
than  208;  while  Indiana  has  205,  Indian  Territory  has  already 
33,  Oklahoma  Territory,  27,  and  Alaska,  6. 


A  BLEACHED  COIF.— George  W.  Eberhardt,  superinten- 
dent of  the  municipal  electric  light  plant  at  Lawrenceburg, 
Ind.,  reports  a  strange  transformation  of  his  cow.  The  cow 
was  formerly  a  coal  black  animal.  A  wire  from  the  pole  of 
the  electric  street  railway  broke  and  struck  the  cow  on  the 
back.  The  animal  dropped  as  though  slrot,  but  was  soon  on 
her  feet  again.  She  continued  to  tremble  for  three  days.  White 
spots  were  discovered  in  various  places  on  the  cow  after  a  few 
days,  which  continued  to  grow  until  now  the  cow's  hair  is  white. 
The  theory  is  that  fright  and  not  the  shock  occasioned  the 
complete  transformation.  Mr.  Eberhardt  has  brought  suit 
against  the  company  for  $100,  because  the  cow  has  given  no 
milk  since  the  shock,  although  apparently  in  the  best  of  health. 


A.  I.  E.  E.  AT  LAFAYETTE,  IND.— The  Purdue  Uni- 
versity branch  of  the  American  Institute  of  Electrical  Engineers 
held  a  meeting  on  Oct.  18,  in  honor  of  Professor  Benjamin,  the 
new  dean  of  the  engineering  school.  After  a  brief  address 
by  Professor  Benjamin,  in  which  he  expressed  a  deep  interest 
in  the  institute,  the  discussion  centered  on  the  protection  of 
electrical  construction  from  damage  by  lightning.  It  was 
brought  out  by  Professor  Plumb  that  no  arresters  are  in  use 
at  Purdue,  and  because  of  this  omission  the  3-k\v  transformer 
in  the  science  building  was  disabled  dusing  a  recent  storm. 
Instances  of  trolley  lines  having  been  put  out  of  service  were 
discussed.  A  variety  of  lightning  arresters  were  described  by 
Professor  Eslcrline,  who  said  it  was  a  bold  move  upon  the 
part  of  any  aho  to  expound  a  theory  of  lightning  arresters. 


MISSOURI  LIGHT  ASSOCIATION.— The  Missouri  Elec- 
tric Light  Association  was  formed  recently  at  St.  Louis  by 
representatives  of  electric  and  gas  lighting  and  street  car  com- 
panies from  different  parts  of  the  state.  The  meeting  was 
held  at  the  Marquette  Hotel.  The  first  officers  of  the  associa- 
tion chosen,  are  at  follows :  President,  Dr.  J.  D.  Porterfield, 
of  Cape  Girardeau ;  first  vice-president,  W.  B.  Hays,  of  Poplar 
Bluff;  second  vice-president,  W.  H.  Ledford,  of  Bowling  Green; 
third  vice-president,  R.  Irvine,  of  Marshall ;  secretary,  C.  Z. 
Pierson,  of  St.  Charles.  The  executive  committee  consists  of 
C.  L.  Clary,  of  Sikeston ;  Thomas  Fox,  of  Cape  Girardeau,  and 
Harry  Markham,  of  Brookfield.  When  the  meeting  was  called 
the  visitors  were  welcomed  on  behalf  of  the  city  by  A.  J. 
O'Reily,  president  of  the  Board  of  Public  Improvements.  Hugo 
Wurback  welcomed  them  on  behalf  of  the  local  electric. supply 
men  and  Br.  Porterfield  responded  for  the  new  association. 


PRODUCTION  OF  GRAPHITE.— The  U.  S.  Geological 
Survey  has  given  out  some  data  as  to  the  production  of  graph- 
ite. Although  this  country  consumes  about  35  per  cent  of 
the  world's  total  output  of  graphite  it  furnishes  but  20  per 
cent  of  it.  The  amount  imported  into  the  United  States  in 
1906,  chiefly  from  Ceylon,  was  valued  at  $1,554,212,  and  th^; 
value  of  the  domestic  production  was  only  $340,239.  The  purest 
graphite  is  carbon  with  0.05  to  0.20  per  cent  of  hydrogen,  but 
the  commercial  grades  of  crystalline  graphite  contain  clayey 
impurities,  even  the  best,  such  as  some  of  that  from  Ceylon, 
comprising  as  high  as  15  per  cent  of  ash.  The  production 
of  artificial  graphite  has  steadily  increased  since  1897,  the  year 
of  its  introduction,  and  the  quantity  manufactured'^n  1906 — 
5-074,757  pounds,  valued  at  $337,204 — is  the  largest  yet  reported. 
The  use  of  this  product  is  being  rapidly  extended,  ahd  it  prob- 
ably comes  into  competition  with  the  natural  graphite  in  many 
lines  of  manufacture. 


LEGISLATION  IN  CHICAGO.— A  draft  of  a  statute  to 
compel  the  electrical  equipment  of  all  railroads  in  the  city  was 
completed  by  the  council  committee  on  state  legislation,  recently, 
and  will  be  sent  by  Mayor  Busse  to  Springfield  with  a  recom- 
mendation for  its  enactment  into  law.  Another  proposed  bill 
to  enable  the  city  to  regulate  public  utilities  so  far  as  rates 
are  concerned  was  laid  over  for  further  discussion.  The 
law  for  the  electrical  equipment  of  railroads  provides  that 
in  all  cities  of  more  than '200,000  population  locomotives  must 
be  operated  by  electricity,  compressed  air  or  some  other  motive 
power  which  does  not  require  steam  or  combustion  on  the 
locomotives.  The  railroads  must  make  the  change  within  three 
years  after  the  law  becomes  effective.  The  railroad  companies 
are  made  liable  to  a  fine  of  $500  per  day  for  each  locomotive 
operated  by  steam  after  that  date.  Plans  for  the  change  must 
be  submitted  to  the  respective  city  authorities  within  si.\  months 
after  the  passage  of  the  law. 


CORNELL  UNIVERSITY.— The  report  of  President  Schur- 
man  to  the  Board  of  Trustees  of  Cornell  University,  which 
has  just  been  issued,  shows  that  for  the  year  ending  Septem- 
ber, 1907,  the  total  number  of  regularly  enrolled  students  was 
3523.  Of  this  number  82  were  studying  architecture,  466  civil 
engineering  and  1081  mechanical  and  electrical  engineering. 
The  report  proposes  a  momentous  change  at  Cornell  University. 
Hitherto  students  upon  graduation  at  the  high  schools  have  been 
admitted  to  the  Cornell  courses  in  law.  medicine,  civil,  mechan- 
ical and  electrical  engineering,  and  architecture,  and  on  com- 
pletion of  their  professional  courses  have  received  the  profes- 
sional degrees.  President  Schurman's  recommendation  is  that 
in  the  near  future  matriculants  at  Cornell  University  shall 
spend  one  or  more  years  in  the  study  of  language,  literature, 
history,  economics,  political  science,  etc.,  before  admission  to 
any  professional  courses  of  the  University.  It  is  noteworthy 
that  of  the  total  income  of  the  University  for  the  year  1906-7. 
Si. 270.875.67,  scarcely  one-third — $400.873.51 — was  received  from 
the  students  in  the  form  of  tuition,  laboratory  and  other  fees. 
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Remodeled  Station  of  the  Watertown   Light 
&   Power   Company. 

IN  the  early  days  of  electric  lighting,  it  was  customary  for 
the  parent  companies,  as  they  were  called,  to  instalU  an 
exhibition  electric-light  plant  in  a  town  and  light  the  busi- 
ness district.  Local  capital  was  then  interested  and  the  parent 
company  would  sell  out  to  the  stockholders.  Thits  was  electri- 
city introduced  in  Watertown,  K.  Y.,  in  1884,  by  the  Excelsior 
■  Electric  Company,  of  Brooklyn ;  most  of  the  merchants  sub- 
scribing for  stock.  Shortly  afterwards  several  armatures  were 
burned'  out  by  lightning  during  a  severe  thunder  storm  and 
many  of  the  stockholders'  parted  with  their  holdings  to  Messrs. 
D.  C.  Middleton  and  F.  L.  Baker.  The  latter  died  in  1895  and 
Mr.  Middleton  directed  affairs  until  July,  1906,  when  the  old 
company,  the  Watertown  Electric  Light  Company,  was  bought 
by  the  present  Watertown  Light  &  Power  Company. 

The  Black  River,  from  which  the  Watertown  Light  &  Power 
Company  derives  its  power,  has  its  source  in  the  Adirondack 
Mountains  and  flows  in  a  westerly  direction  into  Lake  Ontario, 
below  Dexter,  N.  Y.  The  river  is  a  rather  rapid  stream,  so 
that  from  its  source  to  its  mouth,  there  is  a  chain  of  dams  and 
falls;  there  being  no  less  than  20  such  dams  with  a  total  fall 
of  500  ft.  in  the  last  30  miles  of  its  length.  Within  the  city 
limits  of  Watertown  alone,  there  is.  a  total  drop  of  112  ft. 
It  can  readily  be  seen,  therefore,  that  with  an  average  flow  for 
nine  months  of  the  year  of  10,000  cu.  ft.  of  water  per  second, 
and  with  an  average  flow  of  1771  cu.  ft.  per  second  at  its 
lowest  stage,  the  river  is  of  vast  importance  to  the  villages 
and  towns  which  line  its  banks.  Most  of  the  power  is  utilized 
by  paper  mills. 

The  power  house  of  the  Watertown  Light  &  Power  Company 
is  well  situated  on  the  Black  River  as  to  center  of  distribu- 
tion, being  but  a  thousand  feet  from  the  public  square,  the 
center  of  business  activity.  At  the  power  house  site  there  is  a 
natural   fall  in  the  river  which  is   further  increased  by  a  low 


Thomson-Houston  500-volt  generators  and  one  loo-kw  General 
Electric  generator  delivering  current,  also  at  a  potential  of 
500  volts.  Stationary  motors  only  were  used  on  the  soo-volt 
circuits.  Previous  to  the  installation  of  the  500-volt  generators, 
however,  a  fair-sized  motor  load  was  operated  from  the  arc- 
light  system.  The  motors  used  were  of  the  Excelsior  Company's 
make  and  gave  good  satisfaction.  In  fact,  one  of  the  motors 
rated  at  10  horse-power,  was  in  operation  in  the  station  until 


FIG.    2. — BLACK    RIVI-.R    FALLS    AT    WATERTOWN. 

last  spring.  Previous  to  the  installation  of  the  first  alternator, 
series  and  multiple-series  incandescent  lamps  were  fed  from  the 
arc-light  dynamos,  and  it  is  interesting  to  note  that  from  18&4 
until  late  in  1906  the  streets  wpre  illuminated  by  the  same 
lamps,  supplied  from  the  same  generators ;  or  in  other  words 
the  original  equipment  was  operating  until  last  year. 
When  the  present  company  assumed  control,  it  was  decided 
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iMODIJ.KD     STATION     OF     THE    WATtRTOWN     LIGHT    &     POWKR    COMPANY. 


dam  across  the  ledge  of  rock  at  the  crest,  making  an  available 
head  of  32  ft.  As  previously  stated,  the  first  equipment  con- 
sisted of  Excelsior  arc-light  machines  until  1889,  when  a  25-kw, 
lioo-volt,  i2S-cycle  alternator  was  installed.  With  the  growth 
of  the  city  other  alternators  were  added,  until,  in  1906,  the 
rating  of  the  alternating-current  machinery  aggregated  550 
kilowatts.    During  this  period  there  were  also  added  two  62-kw. 


10  scrap  all  the  old  belted  machinery  and  to  replace  it  with 
new  and  up-to-date,  direct-connected  machinery.  To  do  this  it 
was  necessary  to  remodel  the  buildings  to  a  great  extent.  At 
the  sainc  time  it  was  decided  to  make  them  practically  fire-proof, 
so  that  rein  forced-concrete  construction  was  used  throughout. 
The  old  wooden  flume  was  also  replaced  by  one  of  reinforced 
concrete.     The  old  wooden  dam,  however,  is  still  used.     This 
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is  about  200  ft.  long  and  is  lo  ft.  high.  About  3600  horse- 
power is  available  at  the  falls,  but  of  this  the  Watertown 
Light  &  Power  Company  has  a  right  to  only  1500  horse-power 
at  normal  flow. 

With  the  rebuilding  of  the  station,  three  Holyoke  twin  water- 
wheels  were  installed,  each  of  which  has  direct-connected  to  it  a 
240-kw,  three-phase  generator.  At  the  other  end  of  the  plant 
arc  two  vertical  wheels  geared  to  a  horizontal  jack  shaft.  This 
shaft  formerly  drove  small  belted  generators,  but  now  has  a 
240-kw  generator  direct-connected  to  it  by  a  flexible  coupling. 


ashes  will  be  thrown  into  the  hopper  and  from  there  washed 
into  the  river  by  a  stream  of  water  under  pressure.  The 
engine  is  supplied  with  steam  from  a  14-in.  header  through  a 
lo-in.  pipe  and  separator,  and  will  operate  non-condensing. 
Because  of  the  rock  on  which  the  station  is  built  the  engine  is 
set  five  feet  above  the  old  floor  on  a  concrete  foundation.  This 
was  much  cheaper  than  excavating  and  blasting  and  brings 
the  floor  even  with  that  of  the  water-power  plant. 

Fig.  3  shows  a  cross-sectional  view  of  the  rebuilt  water-power 
building,  a  general  view  of  which  is  given  in  Fig.  i.    The  flume 


is  17  ft.  6  ins.  wide  and  19  ft.  deep.  It  is  approximately  180  ft. 
long.  The  gates  leading  to  the  forebay  are  operated  from  in- 
side the  station  by  hand-wheels.  Anchor  ice  causes  much 
trouble  in  winter  and  a  stream  of  water  under  a  hea\-y  pressure 
is  used  to  drive  the  anchor  ice  out  through  an  opening  in  the 
flume. 

Each  of  the  three  generators  has  an  exciter  unit  direct-con- 
nected to  it,  and  there  are.  in  addition  a  i6-kw  belted  unit  and 
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FIG.     3. — CROSS-SECTIONAL    VIEW    OF     HYURO-ELECTRIC    STATIO.N". 

This  water  power  was  acquired  after  the  original  development, 
which  accounts  for  its  separation  from  the  other  water-wheel 
units. 

Between  the  buildings  housing  the  water-wheel  generators, 
is  the  steam-driven  apparatus.  The  old  equipment  consisted  of 
a  400-hp  Watertown  Corliss  engine  and  this  has  been  replaced 
by  a  looo-hp  Quincy  Corliss  engine  which  is  direct-connected 
to  a  General  Electric,  6oo-kw  generator  delivering  three-phase 
current  at  a  potential  of  2300  volts.  Steam  is  obtained  from  two 
500-hp  Stirling  water-tube  boilers  situated  in  a  boiler  room  ad- 
joining. The  boilers  are  titled  with  stationary  herring-bone 
grates  for  burning  bituminous  slack  and  are  hand  fired.  The 
furnaces  operate  under  an  induced  draft  supplied  by  a  Sturte- 
vant  engine-driven,  induced  draft  outfit.  The  feed-water  will 
eventually  be  taken  from  the  flume;  but  is  at  present  purchased 
from  the  city.  The  ashes  from  the  pits  will  be  washed  out  into 
the  river  when  the  alterations  are  completed.  A  lO-in.  pipe 
will   run   from   a  hopper    across  the  (lupie   to  the  river.     The 


FIG.     4.— STEAM-DRIVEN     UNIT. 

a  25-kw  Steam  turbine-driven  unit  available  for  excita:i.  n  pur- 
poses. 

The  switchboard,  shown  in  Fig.  I,  is  of  the  General  E'cctric 
Company's  standard  type.  The  panels  are  arranged  in  the  fol- 
lowing order :  One  regulator  panel,  five  exciter  panels,  six  gen- 
erator panels,  three  double  feeder  panels,  one  rotarj-  converter 
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panel,  three  panels  for  500-volt  circuits,  one  panel  for  arc 
busses,  and  six  mercury-rectifier  panels  for  the  street  lighting 
system.  The  transformer  equipment  consists  of  six  so-light 
tub  transformers,  three  transformers  for  the  rotary  converter 
and  the  necessary  reactance  coils  for  the  mercury  arcs.  The 
feeders  are  carried  in  iron  conduit  from  the  switchboard  to  a 


wire  tower  on  one  corner  of  the  roof.  This  portion  of  the  roof 
is  concreted  to  make  it  fireproof,  and  the  tower  is  constructed 
of  iron  with  wooden  cross  arms. 

The  main  part  of  the  building  is  equipped  with  a  traveling 
crane.  A  gallery  e-xtends  across  the  north  end  of  the  building 
at  the  street  grade,  allowing  a  wagon  to  back  to  the  doorway, 
where  the  load  can  be  lifted  by  the  crane. 

The  streets  of  Watertown  are  lighted  by  means  of  250  mag- 
netite arc  lamps  fed  through  50  light  mercury  rectifiers.  Mul- 
tiple arc  lamps  are  also  used  for  commercial  lighting.  Motors 
are  fed  from  a  500-volt  circuit  supplied  by  a  150-kw  rotary 
converter.  No  more  motors  are  being  connected  to  the  500-volt 
circuits,  however,  and  in  time  this  service  will  be  discarded 
altogether,  alternating-current  motors  being  used  instead.  The 
three  feeder  panels  control  six  2300-volt,  three-phase  circuits  to 
which  both  motors  and  lamps  are  attached.  Large  motors  are 
fed  direct  from  the  lines  and  small  motors  arc  fed  from  the 
secondaries  of  step-down  transformers.    The  lines  of  the  com- 
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pany  aggregate  60  miles,  entirely  within  the  city  limits,  and  arc 
all  overhead.  The  day  load  at  present  averages  550  kilowatts, 
and  the  night  load  averages  800  kilowatts.  The  connected 
load  is  approximately  1500  horsc-pnwcr  in  motors  and  50,000 
l6-cp  equivalents. 
The  rates  for  energy  for  lighting  circuits  is  10  cents  per  kw- 


hour,  subject  to  a  2-cent  penalty  for  non-payment  within  15 
days.  The  rates  for  energy  for  motor  circuits  range  from  10 
cents  to  2  cents  per  kw-hour.  Arc  lamps  for  street  lighting 
bring  $73  per  lamp  per  jear.  On  the  6o-cycle  alternating-cur- 
rent motor  circuits  the  rates  are  as  follows :  A  minimum 
charge  of  $1  per  month  per  horse-power  or  fraction  thereof  is 
made  on  all  motors  up  to  lo  horse-power  in  size ;  on  all  motors 
from  10  horse-power  to  50  horse-power,  the  charge  is  50  cents 
per  horse-pcwer  per  month,  and  on  all  motors  over  56  horse- 
power in  size  the  charge  is  25  cents  per  month.  Energy  is  sold 
as  follows : 

For  the  first    50  kw-hours 10  cents  per  kw-hour 

For  the  next    50  kw-hours 6  cents  per  kw-hour 

For  the  next  100  kw-hours 5  cents  per  kw-hour 

For  the  next  ;:oo  kw-hours 4  cents  per  kw-hour 

For  the  next  200  kw-hours 3  cents  per  kw-hour 

.-Ml  over  600  kw-hours 2  cents  per  kw-hour 

A  discount  of  5  per  cent  is  allowed  on  bills  paid  before  the 
loth  of  the  month.  On  the  500-volt  circuits  the  minimum 
charge  per  month  is  the  same  as  with  alternating-current  mo- 
tors;  but  the  rates  for  energy  are  10,  ",  6,  5,  4  and  3  cents  re- 
spectively. 

The  company  has  just  recently  started  a  new  business  depart- 
ment, never  having  been  in  a  position  before  to  take  on  much 
load.     At  present  three  canvassers  and  one  manager  are  em- 
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ployed.  This  department  has  not  been  in  existence  long  enough 
to  give  any  facts  regarding  its  working. 

The  Watertown  Light  &  Power  Company  has  also  purchased 
froiTi  the  H.  Remington  &  Son  Pulp  &  Paper  Company  its 
water-power  rights  in  the  village  of  Black  River,  six  miles 
above  Watertown.  The  building  and  flume  will  he  rebuilt,  new 
water-wheels  installed  and. a  tail  race  excavated,  etc.  The  head 
at  this  fall,  as  at  present  developed,  is  20  feet  and  as  the  com- 
pany owns  all  the  water  rights  at  this  point,  about  3500  horse- 
power is  available.  Pulp  machinery  was  installed  on  all  but  one 
of  the  water-wheel  units.  To  this  one  a  6oo-kw,  ii,ooo-volt, 
three-phase  generator  will  be  direct-connected.  The  generator 
is  now  being  erected,  as  is  also  the  transmission  line  to  Water- 
town.  It  is  the  intention  to  replace  the  pulp  grinders  with 
generators  as  business  increases.  The  station  at  Watertown  is 
now  using  all  the  water  power  available  under  its  rights,  and 
steam-driven  units  arc  required  at  times.  All  increase  in  de- 
mand will  therefore  have  to  be  supplied  from  the  station  now 
building  at  Rlack  River  through  the  Watertown  station. 

The  olTicers  of  the  company  arc  as  foll...vs:  President,  Mr. 
James  T.  Lynn ;  vicc-prcsidcnf,  Mr.  George  H.  Babcock ;  treas- 
urer, Mr.  J.  B.  Taylor;  secretary,  Mr.  F.  A.  Rogers;  manager, 
Mr.  J.  I.  Mange;  and  superintendent,  Mr.  J.  C.  Fagan. 
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The  ioo,ooo-Volt,  Steel  Tower  Line  of  the 

C/rand   Rapids-Muskegon   Power 

Company. 

Descriptions  have  previously  appeared  in  these  columns  of 
the  wooden-pole  line  system  of  the  Grand  Rapids-Muskegon 
Power  Company,  which  has  been  used  for  some  time  to  trans- 


FIGS.    I    AND    2. — VIEWS    OF    TOWER    LINE. 

mit  electrical  energy  at  voltages  over  70,000.  In  order  to  pro- 
vide a  duplicate  line  over  the  most  important  link  in  this  com- 
pany's extensive  transmission  system,  35  miles  of  steel  tower 
line  is  now  being  built  between  the  Croton  power  plant,  on  the 


FIG.    3. — SUSPENSION     INSULATOR    ASSEMBLED. 

Muskegon  River,  to  a  sub-station  in  Grand  Rapids.  This  line 
is  designed  for  operation  at  100,000  volts.  It  is  being  built 
over  a  right  of  way  some  distance  from  that  of  the  wooden- 
pole  line,  in  order  that  local  thunder-storms  may  not  alTect 
both  lines  at  the  same  time. 


The  triangular  steel  towers  used  on  this  line  are  from  40  ft. 
to  60  ft.  high,  and  were  built  by  the  Aermotor  Company,  of 
Chicago.  They  are  spaced  about  500  ft.  apart.  Each  leg  is 
anchored  to  a  3-in.  steel  angle,  7  ft.  10  ins.  long,  buried  in  the 
ground.  The  steel  angles  are  enclosed  in  concrete  to  prevent 
corrosion,  except  for  about  10  ins.  at  the  bottom,  which  is  left 
bare  to  provide  an  effective  ground  for  the  steel  towers. 
Stranded  copper  cables  with  hemp  centers,  and  having  a  con- 
ductivity equal  to  No.  2  solid  wire,  are  used  for  conductors. 
Figs.  I  and  2  show  views  of  this  line,  and  also  the  suspension 
insulators  used.  The  conductors  are  hung  from  cantilever 
arms,  two  arms  being  placed  on  one  side  of  the  pole  and  one 
on  the  other. 


FIG.    4.^CR0SS    SEC.ION    OF    STRAl.S    INSULATOR. 

The  suspended  insulators  are  of  the  type  described  by  Mr. 
E.  M.  Hewlett  in  his  paper  presented  at  the  last  convention  of 
the  American  Institute  of  Electrical  Engineers,  at  Niagara 
Falls,  June  26.  Figs.  3  and  4  show  the  construction  of  the 
members  of  this  insulator.  Five  of  these  insulators  are  sus- 
pended in  series  to  insulate  the  Une.  The  diameter  of  each 
porcelain  link  is  10  ins.,  and  the  rated  voltage  that  each  link 
will  withstand  is  25,000,  although  the  links  arc  over  when  wet 
at  approximately  65,000  volts  each.  Fig.  4,  while  showing  the 
interior  construction,  also  shows  the  form  of  petticoat  on  the 
insulator  used  in  a  horizorbtal  position  as  a  strain  insulator  at 
curves  and  at  intervals  to  anchor  the  line. 

The  steel  angles  to  wliich  the  links  of  the  tower  are  anchored 
were  set  in  concrete  at  a  mixing  plant  at  one  end  of  the  line 
and  were  afterward  transported  to  points  needed.  Each  com- 
plete anchor  weighs  about  275  lbs.  The  concrete  envelope  is 
elliptical  in  section,  the  axes  of  the  ellipse  being  43/i  ios.  and 
6  ins.,  respectively.  One  3-in.,  4-lb.  steel  channel  and  several 
short  reinforcing  rods  were  fastened  horizontally  near  the  bot- 
tom of  each  main  angle  as  anchors.  These  channels  and  rods 
also  were  enclosed  in  concrete  discs;  sheet-iron  molds  being 
used  for  that  purpose. 


Electrical   Equipment  of  the  Grosse   Pointe 
Water  Works. 


Mr.  H.  P.  Gunnison,  at  the  convention  of  the  Michigan  Elec- 
tric Association,  on  Aug.  23,  gave  some  interesting  facts  re- 
garding the  motor-driven  centrifugal  pumps  and  equipment  of 
the  water  works  at  Grosse  Pointe,  near  Detroit.  The  villages 
of  Grosse  Pointe  and  Grosse  Pointe  Farms  were  formerly 
supplied  with  water  by  a  small  plant  which  also  supplied  elec- 
tricity for  commercial  incandescent  lighting  in  the  \-illagc  of 
Grosse  Pointe  Farms.  The  street  lighting  in  the  village  of  Grosse 
Pointe  Farms  was  done  by  gasoline  vapor  lamps,  which  had 
been  in  use  about  six  years,  and  sometimes  a  number  of  lamps 
in  a  row  would  be  out  of  order  at  the  same  time.  The  water 
works  were  located  12  miles  up  the  lake  in  an  aristocratic  resi- 
dence district  and  had  no  railwav  facilities,  so  that  coal  had  to 
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works  were  located  12  miles  up  the  lake  in  an  aristocratic  resi- 
dence district  and  had  no  railway  facilities,  so  that  coal  had  to 
be  hauled  from  the  city.  The  rates  were  very  high,  and  electric 
lamps  were  used  only  by  the  wealthy  citizens,  who  perhaps 
lived  in  the  city  during  the  winter.  The  electric  light  and  water, 
company  barely  managed  to  exist,  and  its  patrons  were  com- 
plaining both  of  the  service  and  of  its  cost,  while  neighbor- 
ing villages  were  well  supplied  from  Detroit  at  much  cheaper 
rates.  The  water  rates  were  $1.80  per  1000  gals.;  the  electric 
light  rates  40  cents  per  kw-hour  from  Oct.  i  to  May  i,  and  20 
cents  from  May  i  to  Oct.  i. 

The  Peninsular  Electric  Light  Company,  which  retails  energy 
for  the  Detroit  Edison  Company  in  outlying  districts  around 
Detroit,  in  looking  for  new  business,  found  this  district  a  very 
desirable  one  to  increase  its  summer  load,  but  it  was  not  de- 
sirous of  going  into  the  water  works  business.  However,  in 
order  to  get  a  contract  for  furnishing  electricity  for  lighting, 
it  was  also  necessary  to  pump  the  water.  An  appraisal  was 
made  for  the  Peninsular  Company  by  Mr.  C.  \V.  Hubbell,  civil 
engineer,  who  also  made  the  selection  of  pumps  and  designed 
the  water  works  plant  hereinafter  described.  The  Peninsular 
Electric  Light  Company  purchased  the  water  works  plant  under 
a  contract  whereby  the  village  at  the  end  of  a  lo-year  contract 
may  purchase  the  equipment  at  an  appraised  valuation.  The 
company  extended  a  three-phase,  4600-volt  transmission  line 
from  an  adjoining  village  to  the  water  works.  A  three-phase 
automatic  regulator  is  used  for  maintaining  the  voltage  on  the 
commercial  lighting  circuits.  The  village  distributing  e.  m.  f. 
was  changed  from  1000  to  2200  volts,  and  small  transformers 
were  replaced  by  larger  ones,  capable  of  carrying  the  load  of 
several  customers. 

The  electrical  energy  for  operating  the  Grosse  Pointe  water 
works  is  generated  at  the  steam  turbine  station  at 
Delray  and  is  transmitted  underground  to  the  easterly  limits 
of  Detroit  by  three-phase,  4600-volt  cables  and  then  overhead 
on  three  Xo.  2  bare  wires  to  a  transformer  house  in  the  rear 
of  the  water  works,  where  the  e.  m.  f.  is  stepped-down  to  2200 
volts,  which  value  is  used  directly  on  the  pumping  station 
motors.  The  transmission  line  is  designed  for  22,000  volts,  both 
on  the  underground  and  overhead  portions,  and  soon  will  be 
operated  at  this  e.  m.  f.  The  switchboard  at  the  water  works 
has  eight  panels,  one  for  the  commercial  lighting  circuit,  one 
for  the  series  alternating  arc  circuit,  two  for  series  incandescent 
lamp  circuits,  one  for  each  of  the  three  pump  motors,  and  a 
totalling  panel. 

After  receiving  prices  and  guarantees  from  four  makers  of 
centrifugal  pumps  as  to  power  consumption,  duties  and  charac- 
teristics, three  De  Laval  pumps  were  ordered.  Two  of  these 
were  two-stage  pumps  of  400  gals,  per  minute  capacity,  with 
4-in.  suction  and  discharge  pipes,  and  driven  by  35-hp,  2200- 
volt,  three-phase.  60-cycle  induction  motors.  The  third  unit, 
for  lire  service,  was  a  three-stage  pump  of  1600  gals,  per  minute 
capacity,  driven  by  a  75-hp  induction  motor.  This  pump  has 
8-in.  suction  and  discharge.  Thf  guaranteed  mechanical  effi- 
ciency was  60  per  cent  for  the  small  pum|is  and  64  per  cent 
for  the  large  one.  This  guarantee  was  fulfilled  and,  in  fact, 
slightly  exceeded  by  accurate  tests  made  at  the  factory  before 
the  pumps  were  acceo'ed. 

The  steel  reservoir  tank  for  holding  the  water  has  its 
bottom  55  ft.  and  its  top  88  ft.  above  its  foundations,  and  the 
foundations  are  20  ft.  above  the  pumps.  Its  capacity  is  100,000 
gals.  These  pumps  take  up  very  small  floor  space,  considering 
their  capacity.  The  small  pumps  arc  .?  ft.  wide  by  6  ft.  8  ins. 
long,  and  the  large  one  4  ft.  x  10  ft.  The  pumps  are  not  self- 
priming.  The  suction  pipe  must  be  absolulely  air-tight  and  the 
system  designed  so  that  the  suction  pipe  can  he  filled  before 
attempting  to  start  the  pumps.  These  requirements  have  been 
met.  and  the  installation  has  given  no  trouble  whatever  since 
its  installation. 

The  meter  at  the  plant,  according  to  which  the  output  of 
water  is  measured  and  paid  for  liy  the  village,  is  a  lo-in. 
Premier  meter  of  the  Vcnluri  type,  made  by  the  National  Meter 
Company.     It  has  a  4-in.  throat  opening  and  registers  correctly 


within  very  wide  limits;  200  gals,  per  minute  being  thought  to 
be  about  the  average,  the  maximum  being  about  1600  gals,  in 
case  of  fire,  and  the  minimum  50.  A  Crosby  gauge  reading  to 
100  points  and  also  a  Bristol  recording  commercial  gauge  are 
connected  to  the  water  system  at  the  plant.  The  gauge  is  con- 
nected with  the  suction,  which  indicates  either  pressure  or 
vacuum.  Xo  telltale  float  is  used  on  the  tank,  as  the  pressure 
on  the  gauge  indicates  the  height  of  water  in  the  tank  more 
satisfactorily  than  a  telltale.  The  pressure  of  the  water  is 
maintained  between  45.5  lbs.  and  37  lbs.  per  sq.  in.  The  town 
water  supply  system  is  maintained  by  running  one  pump  for 
from  three  to  six  hours  per  day.  depending  on  the  particular 
season  of  the  year. 

TESTS. 

The  amount  of  water,  in  gallons,  pumped  from  Feb.  1  to 
.\ug.  I  was  as  follows : 

February     2,079,800 

March   1,765,600 

April    2,01 7,800 

May    2,801,700 

June    3,642,500 

.'"ly     3.928,900 

Total 16.236,300 

For  July  933  gals,  of  water  were  pumped  per  kw-hour.  If 
the  village  had  paid  for  energy  at  4  cents  per  kw-hour,  the  en- 
ergy would  have  cost  20  per  cent  less  than  the  coal  burned  for 
the  month  of  July,  1906.  Some  experimenting  was  done,  how- 
ever, which  made  the  reported  energy  consumption  for  this 
month  somewhat  larger.  Tests  on  the  water  meter  were  not 
as  extensive  as  they  would  have  liked,  nevertheless  they  justi- 
fied the  conclusion  that  the  meters  were  registering  very  close 
to  the  makers'  guarantee,  which  was  s'/z  per  cent  slow  at  too 
gals,  per  minute;  correct  at  208  gals,  per  minute;  2  per  cent 
fast  at  348  gals,  per  minute. 

In  the  discussion  following  the  reading  of  the  paper,  Mr.  E. 
F.  Phillipps,  of  Detroit,  brought  out  the  point  that  the  Peninsu- 
lar Electric  Light  Company  pumps  water  for  the  village  of 
Grosse  Pointe  Farms  at  $40  per  million  gals,  for  the  first  50,- 
000,000  gals,  pumped,  with  a  minimum  of  $2,000  per  annum ;  for 
the  second  50,000,000  gals.  $20  per  million,  and  for  any  excess 
over  100,000,000  gals.,  $15  per  million,  the  payment  being  based 
entirely  on  the  gallons  of  water  pumped  rather  than  on  the 
kw-hours  of  energy. 

Mr.  Gunnison  being  asked  as  to  the  possibility  of  operating 
such  a  system  automatically  without  an  attendant,  said  it  would 
not  be  safe  on  account  of  the  suction,  which  is  from  16  ft.  to 
20  ft.  in  height,  varying  with  the  rise  and  fall  of  the  lake. 
Sometimes  a  little  air  creeps  in  and  the  pumps  accumulate 
enough  air  in  the  upper  chamber  to  lose  their  suction.  There 
are  remote  control  motors  on  the  market,  and  if  one  can  put  in 
a  centrifugal  pump  below  the  water  level  so  that  it  would  be 
primed  at  all  times  and  ready  to  pump,  this  system  could  be 
used.  An  ideal  equipment  would  be  a  vertical  deep-well  centrif- 
ugal pump  to  raise  water  at  a  reservoir  and  another  pump  to 
supply  water  to  the  tank  and  system.  Mr.  Gunnison  further 
stated  that  this  equipment  could  be  worked  automatically,  as 
there  would  be  no  danger  of  the  deep-well  centrifugal  pump 
losing  its  suction. 

President  Chandler  said  that  the  pumping  question  is  one 
of  the  most  important  that  is  at  the  present  time  before  elec- 
tric lighting  companies.  There  are  few  places  in  the  state 
where  the  question  is  not  worth  investigation.  The  lighting 
company  should  be  able  to  pump  the  water  for  the  city  and 
save  the  city  a  large  proportion  of  the  amount  it  is  paying  for 
the  present  steam  pumping  and  make  money  for  the  electric 
light  company. 

Mr.  Marshall  asked  whether  the  water  meter  is  considered 
accurate  enough  for  an  electric  light  company  to  make  a  cer- 
tain charge  per  thousand  gallons  instead  of  per  kw-hour.  City 
officials  and  water  commissioners  are  usually  more  favorable  to 
basing  a  contract  on  water  pumped  rather  than  kw-hours.  Mr. 
Phillipps  replied  that  the  Peninsular  Electric  Light  Company 
has  confidence  enough  in  the  water  meter  to  do  so  at  the 
prices  previously  mentioned. 
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Direct-Current    Motors,   Their   Action    and 
Control—  I. 


By  F.  B.  Crocker  and  M.  Arendt. 

MANY  types  of  electric  motors  are  manufactured  and  each 
has   its    characteristics   of   design    and   operation.      In 
general   electric  motors  may  be  divided  into  those  of 
the  direct-  and  alternating-current  groups,  and  these  may  be  sub- 
divided into  particular  types.    The  types  of  direct-current  motor 
are  as  follows : 

UIRECT-CURRRNT    MOTORS. 

Type.  Operative  Characteristics. 

Sluint-vvound  motors Starting    torque     usvally    50    to 

100  per  cent  greater  than 
rated  running  torque,  and 
fairly  constant  speed  over  wide 
load  ranges. 

Series-wound  motors Powerful  starting  torque,  speed 

varying  greatly  (inversely) 
with  load  changes. 

Compound-wound   motors Compromise  between   shunt  and 

series  types. 

Differently-wound  motors Starting  torque  very  small,  speed 

can  be  made  almost  absolutely 
constant     for     load     changes 
within  rated  capacity. 
1  he  conditions   under   which   machinery   operates,   m   regard 

to  varying   speed   and   power   required   of   the   driving   motor, 

may  be  divided  into  four  classes,  and  certain  types  of  motors 

are  usually  best  suited  to  these  divisions,  which  are  as  follows: 

(a)  Work  which  requires  the  motor  to  operate  automatically 
at  a  practically  constant  speed,  regardless  of  load  changes  or 
other  conditions. 

(b)  Work  requiring  frequent  starting  and  stopping  and 
wide  variations  in  speed,  including  sometimes  rapid  acceleration. 

(c)  An  approximately  steady  load  or  work  that  varies  as 
some  function  of  the  speed  should   it  change. 

(d)  Work  in  which  the  power  varies  regardless  of  the  speed, 
or  where  speed  variations  with  constant  torque  may  be  desired. 

The  first  case  (a)  applies  to  line  shaft  equipments  with  many 
machines  operated  by  the  same  motor  and  where  slight  speed 
variations  may  be  allowed  ;  the  direct-current  shunt  or  slightly 
compounded  motor  or  the  alternaling-currcnt  induction  motor 
would  answer,  depending  naturally  upon  the  character  of  elec- 
tric current  available.  A  refinement  of  this  problem  is  encoun- 
tered in  the  driving  of  textile  machinery,  especially  silk  looms 
with  which  even  a  slight  speed  variation  might  affect  the  ap- 
pearance of  the  finished  product.  In  such  instances  the  alter- 
nating-current motors,  polyphase  induction  or  polyphase  syn- 
chronous, are  generally  employed  because  the  speed  of  direct- 
current  motors  varies  considerably  with  voltage  changes  and  the 
variation  in  temperature  which  occurs  after  several  hours  of 
operation,  whereas,  the  speed  of  the  alternating-current  motors, 
luiless  the  voltage  varies  greatly,  is  primarily  dependent  upon 
the  frequency  of  the  supplied  current. 

The  second  class  (b)  is  divided  into  two  parts,  the  first  being 
electric  traction  and  crane  service,  in  which  the  motcr  is  fre- 
quently started  and  stopped  and  rapidly  accelerated  al  starting; 
or  where  the  speed  is  to  be  adjusted  automatically  to  the  load, 
slowing  down  when  heavily  loaded  or  climbing  a  steep  grade. 
These  conditions  are  well  satisfied  by  the  series  motor  of  either 
the  direct  or  alternating-current  types,  depending  upon  the 
current  supplied.  Elevator  service  is  of  this  character  as 
regards  frequent  starting  and  stopping,  but  after  rapid  accel- 
eration it  calls  for  a  speed  independent  of  the  load  Hence, 
to  fulfill  both  requirements,  elevator  motors  when  of  the  direct- 
current  type  are  heavily  over-compounded  to  give  the  series 
characteristic  at  starting;  then,  when  the  motor  is  up  to  speed, 
the  series  field  winding  is  short-circuited  and  it  operates  as  a 
shunt  machine.  Re.cently,  however,  two-speed  shunt  motors 
have  been  employed  for  this  service,  the  field  being  of  maximum 


strength  for  starting  and  sparking  prevented  by  use  of  inter- 
poles.  If  only  alternating  current  is  available  the  polyphase 
induction  motor  should  be  employed,  but  for  powerful  starting 
torque  either  slip-ring  or  compensator  control  would  be  neces- 
sary. For  the  second  subdivision  of  this  class  the  motor  must 
be  started  and  stopped  frequently  and  not  rapidly  accelerated, 
but  on  the  contrary,  simply  "inched"  forward  at  the  start,  as  in 
the  operation  of  printing  presses,  gun  turrets,  etc.  These  con- 
ditions of  service  are  satisfied  by  a  direct-current  compound 
motor  provided  with  double  armature  and  series-parallel  con- 
trol of  the  machine,  as,  for  example,  that  manufactured  by 
the  C.  &  C.  Electric  Company.  This  character  of  work  is  also 
well  performed  by  having  a  double  or  variable  potential  source 
of  current  supply  for  the  working  motor,  low  voltage  being 
used  for  starting  and  "inching"  and  higher  voltages  for  running 
T  hese  features  are  supplied  by  the  Bullock  "teazer"  system,  by 
the  Holmes-Chatworthy  two-motor  method,  or  by  the  Ward- 
Leonard  motor-dynamo  equipment;  the  latter,  however,  being 
somewhat  expensive  its  use  is  almost  entirely  restricted  to  the 
operation  of  gun  turrets  and  such  special  service,  in  which  cost 
is  a  secondary  consideration. 

The  third  class  (c)  of  work  is  the  operation  of  pumps,  fans 
or  blower  equipments  and  its  requirements  are  satisfied  by  the 
series  motor,  whose  speed  adjusts  itself  to  the  work,  and  also 
because  it  exerts  the  maximum  torque  required  at  starting.  It 
must  be,  however,  either  geared  or  directly  connected  to  the 
apparatus,  because  the  breaking  of  the  belt  or  the  sudden  removal 
of  the  load  would  cause  a  series  motor  to  race  and  become 
injured.  The  operation  of  pumps  by  electric  motors  is  usually 
effected  by  gearing,  since  ordinary  plunger  pumps  do  not 
operate  efficiently  if  driven  in  excess  of  fifty  strokes  per  minute, 
and  to  accomplish  this  by  direct  connection  would  demand  a 
very  low  speed  and  costly  motor.  Centrifugal  pumps  operating 
at  high  speed  may  be  direct  driven. 

The  fourth  class  (d)  is  found  in  individual  machine-fool 
service,  for  which  the  maximum  allowable  cutting  or  turning 
speed  requires  the  number  of  revolutions  of  the  work  or  tool 
to  vary  inversely  as  the  diameter  of  the  cut.  This  condition  is 
satisfied  best  by  the  direct-current  shunt  or  slightly  compounded 
motors,  as  they  are  readily  controlled  in  speed  by  variation  of 
the  applied  voltage,  shunt  field  weakening,  etc.,  as  described 
later. 

It  is  to  be  noted  that  a  and  c  regulate  automatically  to  main- 
tain a  constant  speed,  while  b  and  d  are  controlled  by  hand  to 
give  variable  speeds.  Furthermore,  b  is  usually  under  control 
of  the  hand  all  the  time,  whereas  rf  is  set  to  operate  at  a  de- 
sired speed  for  some  time  and  regulates  automaticallj-  when  so 
adjusted. 

The  Speed  Classification  of  Motors  recommended  in  the 
Standardization  Rules  of  the  American  Institute  of  Electrica' 
Engineers  is  as  follows : 

1.  Cotistaiit-spccd  motors,  in  which  the  speed  is  either  con- 
stant or  does  not  materially  vary,  such  as  synchronous  motors, 
induction  motors  with  small  slip  and  ordinary  direct-current 
shunt  motors. 

2.  Multispeed  motors  (two-speed,  three-speed,  etc.),  which 
can  be  operated  at  any  one  of  several  distinct  speeds,  these 
speeds  being  practically  independent  of  the  load,  such  as  motors 
with  two  armature  windings. 

3.  Adjustable-speed  motors,  in  which  the  speed  can  be  varied 
gradually  over  a  considerable  range;  but  when  once  adjusted 
remains  practically  unalTected  by  the  load,  such  as  shunt  motors 
designed  for  a  considerable  range  of  field  variation. 

4.  I'aryiiig-specd  tiiotors,  or  motors  in  which  the  speed  varies 
with  the  load,  decreasing  when  the  load  increases,  such  as  series , 
motors. 

niRECT-CURREXT   SHL'NT   MOTORS. 

Let  us  consider  first  the  action  of  shunt-wound  motors  under 
various  conditions  of  load,  temperature,  speed,  etc.  To  make 
the  results  as  significant  as  possible,  standard  shunt-wound  ma- 
chines have  been  selected  as  examples.  Three  sizes  are  taken, 
I.  e.,  I,  ID  and  no  horse-power.    It  is  to  be  remembered  that  the 
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average  size  of  motors  is  less  than  that  of  generators,  several  of 
the  former  being  usually  fed  by  one  of  the  latter.  Hence  these 
sizes  represent  small,  medium  and  fairly  large  machines.  It  is 
also  a  fact  that  the  iio-hp  size  is  sufficiently  large  so  that  still 
larger  motors  will  correspond  closely.  For  example  the  efficien- 
cies of  the  three  sizes  are  about  81,  86  and  93  per  cent,  respect- 
ively, above  that  the  efficiency  would  increase  only  i  or  2  per 
cent.  Therefore,  the  characteristic  diffierences  are  found  below 
110  horse-power,  and  these  machines  may  be  taken  tcr  represent 
commercial  practice,  using  shunt  motors. 

A  few  simple  tests  determine  the  fundamental  facts  from 
which  the  action  of  these  machines  under  almost  any  reasonable 
conditions  may  be  readily  calculated.  Most  of  the  tests  are  well 
known,  but  they  are  included  here  as  a  desirable  part  of  the 
definition  of  the  fundamental  quantities  to  avoid  any  uncertainty 
in  regard  to  them. 

I.  The  Voltage  V,  for  which  the  motor  is  designed  and  at 
which  it  normally  operates,  is  assumed  to  remain  constant,  be- 
ing applied  to  the  terminals  of  the  armature  and  field  circuits, 
which  are  in  parallel  (Fig.  i).     If  K  is  not  constant  it  should 
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be  maintained  so  (for  experimental  investigation)  by  inserting 
a  rheostat  which  can  be  adjusted  to  correct  any  variations. 
This  voltage  should  be  that  marked  on  the  manufacturer's 
name  plate  and  is  generally  known  as  the  rated  voltage.  It  may 
he  found  later  that  some  other  voltage  is  preferable  in  order  to 
obtain  a  different  speed  or  other  result,  in  which  case  a  new 
series  of  tests  should  be  made  at  the  modified  voltage. 

2.  The  Total  Current  I  faken  by  the  inotor  at  rated  load  is 
also  marked  on  the  name  plate.  This  may  be  found  later  to 
differ  from  the  current  at  which  the  rated  horse-power  is  de- 
veloped, or  it  may  cause  heating  in  excess  of  the  limit  specified 
in  (4).  In  either  case  another  series  of  observations  should 
be  taken  with  the  corrected  current.  For  the  present,  how- 
ever, it  will  be  assumed  that  the  rated  voltage  V  and  the  rated 
current  /  are  both  correctly  given  on  the  maker's  name  plate. 

3.  The  Room  Temperature  t  is  taken  at  25  degs.  C.  in  stand- 
ardizing electrical  apparatus.  If  it  differs  from  25  degs.  C. 
allowance  should  be  made. 

4.  The  Temperature  Rise  9  permissible  in  the  armature  or 
field  is  so  degs.  C.  as  measured  by  increase  in  resistance  of 
these  respective  windings.  This  gives  a  working  temperature 
of  r -f  0  =  75  degs.  C.  =  7",  at  whicli  the  machine  is  said  to  be 
"hot"  in  contradistinction  to  "cold"  at  the  room  temperature  /. 
To  determine  whether  the  temperature  rise  6  is  within  the 
limit  of  so  degs.  C,  the  motor  is  supplied  with  the  rated  voltage 
V  and  operates  with  sufficient  load  to  draw  the  rated  current* 
la  until  a  constant  temperature  T  is  reached,  requiring  from 
6  to  i3  hours,  depending  upon  the  size,  speed  and  ventilation 
of  the  machine.  The  resistance  of  the  field  and  armature  cir- 
cuits is  measured  before,  during  and  after  the  run,  as  ex- 
plained in  (5)  and  (6).    This  resistance  at  25  degs.  C.  is 

/?.-f  (.0042/(?.  X25)  = '105/?.  and  at  75  degs.  C.  it  is  i?.+ 
(.0042  /?.  X  75)  =  J-S'S  R»,  where  R>  is  the  value  at  o  deg.  C. 

Hence  the  resistance  at  working  temperature  or  "hot  re- 
sistance"  is   as   1.31S  :  i.ios  : :  1.19  :  I,   or    19  per   cent   greater 
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than  the  "cold  resistance."  If  the  increase  in  resistance  is  found 
to  be  less  than  19  per  cent  so  much  the  better,  not  only  for 
safety,  but  also  for  constancy  of  speed  as  shown  later. 

5.  The  Field  Current  Ish  in  the  shunt  motor  is  determined 
by  connecting  the  field  terminals  directly  to  the  supply  circuit, 
the  voltage  of  which  is  F.  This  should  be  measured  when  the 
machine  is  "hot,"  that  is,  after  the  run  specified  in  (4)  to 
obtain  working  conditions.  The  field  current  should  also  be 
determined  with  the  machine  "cold,"  before  the  run,  because 
speed  variations  are  caused  by  the  temperature  changes,  as  ex- 
plained later.  Furthermore,  with  both  values  known,  the  in- 
crease in  resistance  and  temperature  rise  may  be  easily  calcu- 
lated. The  shunt  field  resistance  "hot"  Rsh  =;  V  -^  Ish  and  the 
corresponding  values  cold  are  R'sh  =  K  -^  J'sk,  from  which 
Rah  -^  R'lis  =  I'sh  -f- 1  ah.  With  temperatures  of  75  deg.  and 
25  deg.,  C,  respectively,  it  was  shown  in  (4)  that  Rttf)-i-R't  = 
1. 19,  hence  J'ah^i.iglah.     In  any  case,  however,  the  tempera- 

Ri 
ture    rise     in     degrees     C.     is     0  =  (238.1 -)- ^) 1 

R" 
where   ti   and   i?i    are   the   initial    temperature    and    resistance, 
while  R"  is  the  final  temperature. 

6.  The  Armature  Resistance,  Ra  including  resistance  of 
brushes  and  brush  leads,  but  not  brush  contacts,  is  also  meas- 
ured "hot."  Potential  difference  or  voltage  "drop"  due  to  the  brush 
contacts  which  depends  upon  the  current  density  should  be 
measured  at  the  rated  current  value  and  deducted  from  the  total 
drop  in  the  armature  circuit,  to  get  the  true  resistance  of  that 
circuit,  or  that  quantity  which  multiplied  by  the  current  gives 
the  IR  drop.  The  armature  before  it  has  time  to  cool  off  after 
the  run,  is  supplied  with  its  rated  current  la,  but  is  not  allowed 
to  rotate,  under  which  condition  suitable  resistance  must  be  in- 
serted in  series  to  compensate  for  the  absence  of  counter  e.  m.  f. 
The  total  drop  V  in  volts  across  the  armature  terminals  is 
then  measured,  also  the  drop  Dt,  due  to  the  brush  contacts,  and 
we  have  7?a  =:  {V'  —  Db)  -i- la.  The  armature  circuit  resistance 
"cold,"  if  entirely  of  copper,  is  then  /?'a  =  i?ii -^  1.19  =84/?o, 
assuming  "cold"  and  "hot"  temperatures  of  25  degs.  and  75  degs. 
C,  respectively.  As  a  rule,  however,  since  the  armature  circuit 
resistance  includes  that  of  the  carbon  brushes,  which  latter 
have  a  negative  temperature  coefficient,  the  total  increase  be- 
tween 25  degs.  and  75  degs.  C.  is  about  15  per  cent,  or 
/f'a  = /?a -r- 1.15  =  .87y?a.  This  variation  in  armature  resistance 
is  not  very  important,  however,  as  it  will  be  shown  later  that 
it  has  little  effect  upon  the  "efficiency,  regulation,  etc.,  of  the 
machine. 

Before  proceeding  with  the  various  problems  to  be  considered 
in  connection  with  electric  motors,  it  is  desirable  first  to  study 
their  counter  electromotive  force  as  it  plays  an  exceedingly  im- 
portant part  in  the  action  of  such  machines. 

The  counter  e.  m.  f.  of  a  motor  armature  is  the  e.  m.  f.  that 
it  would  develop  as  a  generator  when  operated  at  the  same 
speed  and  field  strength. 

Let  *  ^  flux  entering  or  leaving  the  armature  per  pole 
n  ^=  total  number  of  inductors  on  the  armature 
N  =  revolutions  per  minute 
p  z=  number  of  pairs  of  poles 

b  =  number  of  circuits  in  parallel  in  the  armature  winding 

*nN,p 

then  f  =  c.  e.  m.  f.  of  motor  armature  = (K) 

60  X  10'  X  6 
By  inspection  of  the  equation  (V)  it  can  readily  be  seen  that 
with  *,  M,  p  and  b  maintained  constant,  the  c.  c.  m.  f.  varies  di- 
rectly with  S'  the  number  of  r.  p.  m.,  and  conversely  we  may  state 
that  the  speed  of  a  motor  varies  directly  as  the  c.  c.  m.  f.,  other 
factors  being  constant.  This  is  a  very  important  fact,  especially 
in  shunt  motors,  because  these  quantitirs  do  remain  practically 
constant  unless  purposely  varied.  -The  c.  c.  m.  f.  can  be  calcu- 
lated if  the  various  quantities  listed  above  are  known. 

Experimental  Method  of  Determining  the  C.  E.  M.  F. — The 
armature  shaft  may  be  fitted  with  a  heavy  flywheel,  so  that  the 
stored  energy  in  the  revolving  parts  is  great.  T^he  motor  is 
then  operated  without  load,  but  at  rated  speed  by  slightly  re- 
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duciiig  the  voltage  applied  to  the  armature  by  introducing  re- 
sistance, while  the  field  is  excited  with  the  proper  line  voltage  K. 
When  the  rated  speed  is  attained,  the  armature  circuit  is  sud- 
denly opened,  while  ihe  flywheel  effect  will  cause  the  armature 
to  maintain  almost  constant  speed  for  a  short  time,  during 
which  the  c.  e.  m.  f.  can  be  measured  by  a  voltmeter  since  it 
then  becomes  the  e.  m.  f.  of  the  machine  acting  as  a  generator. 
.2.  Determinations  of  C.  E.  M.  F.  from  True  Torque  of  a 
Gcner.ilor  or  Motor. — Connect  the  field  windings  to  the  supply 
lines,  and  allow  rated  field  current  hh  to  pass  through  them ; 
then  connect  the  armature  to  the  mains,  through  such  resistance 
that  the  rated  load  current  In  flows  through  its  winding,  but  de- 
velops only  a  static  torque  (i.  c,  armature  not  revolving).  At- 
tach a  brake  arm  or  lever  of  known  length  to  the  machine  pul- 
ley and  measure  in  pounds  the  pull  plus  friction  of  bearings  and 
brushes,  also  the  pull  minus  friction,  add  these  togctlu-r  and 
divide  by  two,  the  result  muliplied  by  the  length  of  brake  arm 
in  feet  will  be  the  true  torque  {Tt)  provided  the  weiglfl  of  arm 
or  lever  is  eliminated.  Then  at  any  speed  jV  in  r.  p.  m.,  the 
total  power  developed  would  be  zi^TtN  foot-pounds  per  minute, 
which  divided  by  33,000  is  the  total  mechanical  horse-power 
evolved  in  the  armature  and  corresponds  to  the  indicated  horse- 
power of  a  steam  engine.  This  must  equal  the  electrical  horse- 
power supplied  to  the  armalnre,  hence 

27r7-,.V      EU  2nTi.\'746         Ti.\' 

.13,000       746  33.000/,,  7-03/" 

Where  E  is  the  motor  c.  e.  pi.  f.  or  generated  voltage  at  any 
speed  N.  The  true  torque  or  turning  effort  of  a  motor  depend.-- 
upon  the  armature  current,  the  number  of  armature  inductors 
and  the  flux  through  the  armature.  It  is  independent  of  the 
speed  and  the  equation  for  the  determination  of  its  value  is 
Tt  =  A'/a*,  where  K  is  constant,  depending  upon  the  number 
of  poles,  effective  conductors,  etc.  This  true  torque  includes 
not  only  the  effective  torque  developed  by  a  motor  at  its  pulley 
when  running,  but  also  the  torque  required  to  overcome  friction, 
windage  and  core  losses.  In  the  case  of  a  generator,  the  total 
torque  is  that  necessary  to  revolve  the  armature  and  overcome 
friction,  etc.  Hence  effective  motor  torque  -|-  (friction  -|-  windage 
-[■core  loss  torque)  =  true  torque  =  generator  torque — (fric- 
tion +  windage  +  core  loss  torque). 

In  the  case  of  belt-driven  machinery,  the  effective  torque  is 
equal  to  the  difference  in  tension  on  the  two  sides  of  the  belt 
multiplied  by  the  radius  of  the  pulley  in  feet. 

Calculation  of  C.  E.  M.  F. — In  the  armature  circuit  of  a  direct- 
current  shunt  motor  the  applied  voltage,  Z',  overcomes  three 
factors,  namely,  resistance  drop,  brush  contact  drop  and 
the  c.  e.  m.  f . ;  hence,  V  ^  laRa-i-Db  -{-  c.  c.  m.  /.,  or  rear- 
ranging r.  c.  III.  f.  =  V—  (IJia  -f  Du).  (VIT.) 


Electric  Light  and  Power  at  Danbury,  Conn. 

By  Wii.i.iA.M    11.   Stuart. 

Danbury,  Connecticut,  is  a  city  of  some  22,000  inhabitants,  the 
county  seat  of  Fairfield  County,  and  the  center  of  a  truck- 
farming  district.  Danbury  is  noted  for  its  hats,  their  manu- 
facture being  its  principal  industry.  Scattered  through  the  city 
are  more  than  two  score  hat  factories,  and  also  a  number  of 
factories  for  the  production  of  hat-making  machinery. 

The  first  electric  light  plant  was  started  in  Danbury  along 
about  1888,  and  was  known  as  the  Schuyler  Electric  Light  Com- 
pany. The  Schuyler  Electric  Light  Company  existed  for  a  period 
of  one  year,  when  a  consolidation  was  made  with  the  Danbury 
Gas  Light  Company,  and  the  new  concern  assumed  the  title  of 
the  Danbury  &  Hetbel  Gas  &  Electric  Light  Company. 

The  station  is  a  two-story  brick  building,  containing  the  en- 
gine and  dynamo  room,  boiler  room,  office,  store  room  and 
meter  room.  The  equipment  consists  of  four  Heine  boilers,  two 
of  300  bp  and  two  of  150  hp.  There  are  two  Buckeye  engines  of 
150  hp  direcl-connected  to  ;wo  150-kw,  2300-volt  generators. 
The  voltage  is  220  volts  for  motor  service  and  110  volts  for 
lighting.    A  500-kw  Curtis  steam  turbine  is  now  being  installed 


to  be  run  from  the  present  batteries  of  boilers.  The  engine 
room  is  large  and  well-lighted,  with  a  concrete  floor.  The 
switchboard  is  on  the  floor  level,  and  made  up  of  15  panels. 
Behind  the  engine  room  is  the  office  of  the  superintendent,  the 
storeroom  and  the  meter  room.  There  is  also  a  large  locker 
room  fitted  up  for  the  station  employees.  Coal  is  received  on 
a  spur  from  the  railroad  and  hoisted  to  a  large  bin,  and  is  de- 
livered to  the  boiler  room  by  an  industrial  railway.  The  boilers 
are  fired  by  hand,  although  within  a  very  short  time  mechanical 
stokers  will  be  installed.  The  ashes  are  taken  away  in  carts 
and  dumped  in  a  swamp  near  the  station  as  filling. 

Distribution  is  by  means  of  pole  lines,  Danbury  as  yet  having 
bad  no  agitation,  political  or  otherwise,  toward  requiring  the 
placing  of  its  mains  underground.  Transformers  arc  all  placed 
on  the  poles  and  used  individually,  save  at  two  congested  points, 
where  they  are  grouped.  The  arc  circuits  are  tested  out  every 
day  before  tlie  current  is  turned  on  for  grounds,  crosses  and 
open  circuits.  The  arc  system  is  operated  on  six  circuits  with 
from  10  to  24  lamps  on  each.  The  contract  with  the  city  re- 
quires that  130  1200-cp  enclosed  arcs  be  burned  until  I  a.  m  on 
the  moonlight  schedule.  The  company  is  now  negotiating  with 
the  town  of  Bethel  to  illuminate  the  streets  with  about  40  arcs 
of  the  enclosed  type.  The  commercial  lighting  shows  a  con- 
nected load  of  about  4500  incandescent  lamps,  i6-cp  equivalent. 
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The  power  load  is  about  900  hp  in  motors,  10  per  cent  of  which 
are  for  no  volts  and  the  remaining  for  220  volts.  The  station 
load  during  the  summer  months  reaches  its  peak  at  from  9 
a.  m.  to  1 1  a.  m.,  when  the  motor  load  is  heaviest.  In  the  winter 
months  the  peak  occurs  at  5  p.  m.  when  the  motor  and  the  light- 
ing loads  lap.  During  the  month  of  .Vugust.  1907,  the  total  out- 
put was  105,000  kw-hours.  and  in  December  will  probably  reach 
130,000  kw-hours.  The  Danbury  Company  had  to  discontinue 
taking  on  now  business  in  the  spring  on  account  of  the  station 
having  reached  its  maximum  capacity :  this  condition  will  of 
course  be  changed  when  the  soo-kw  turbine  unit  is  started  up. 

The  force  maintained  to  operate  the  station  consists  of  a 
superintendent  anil  an  assistant,  three  engineers,  three  firemen, 
five  linemen,  one  meterman  and  a  laborer. 

When  a  meter  is  received  from  the  factory,  it  is  tested  in  (he 
meter  department,  given  a  number,  and  placed  in  stock.  When 
sent  out  the  form  reproduced  in  Eig.  i  is  filled  out  in  full  and 
then  filed  away.  .\  card  reci..rd  of  the  meters  is  also  kept  which 
includes  the  information  on  this  form.  .Ml  changes,  tests  and 
repairs  are  noted  on  the  cards  under  respective  dates.  When 
a  consumer  complains  of  high  bills  .ind  requests  that  the  meter 
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be  tested,  it  is  replaced  by  another  and  the  questionable  one 
brought  to  the  station  for  testing.  If  found  to  be  in  good  con- 
dition and  to  register  correctly,  it  is  placed  in  stock  again  and 
the  consumer  informed  as  to  the  result  of  the  test.  If  the  meter 
was  at  fault  and  fast,  a  proper  credit  is  made  on  the  consumer's 
bill. 

The  meters  are  read  at  the  end  of  each  month.  The  readings 
are  taken  by  men  who  have  no  connection  whatever  with  the 
meter  department  at  the  station.  Instead  of  an  inde.K  book  or 
card,  blank  bill  forins  with  the  name  and  address  of  the  con- 
sumer are  used.  The  meter  reader  draws  in  pencil  the  index 
hands  in  their  exact  position  over  the  dials  of  the  meters. 
When  returned  to  the  office,  the  bill  clerk  gets-  the  previous 
month's  reading  from  the  ledger  and  computes  the  amount  of 
the  bill.  The  bills  are  delivered,  but  the  carrier  does  no  collect- 
ing, collectors  calling  later  in  the  month.  A  reproduction  of  a 
bill  is  given  in  Fig.  2.  The  coupon  shown  is  detached  when  the 
bill  is  paid.  The  same  form  is  used  both  for  the  lighting  and 
power  service.  Fig.  3  shows  the  reverse  side  of  the  bill,  which 
gives  the  rates  for  both  lighting  and  power  service,  and  also 
the  "Rules  and  Regulations"  the  consumer  agrees  to  abide  by 
when  signing  an  application  for  electricity.  On  the  stub  will  be 
noted  a  little  reminder  for  large  consumers,  the  only  advertising 
matter  appearing  on  the  bill. 

The  offices  of  the  company  are  located  in  the  center  of  the 
city  in  the  Public  Library  Building  on  Main  Street,  and  have 
two  large  windows  facing  the  street  in  which  from  time  to  time 
arc  placed   various   electrical   display;.     In   going  to   the   office 


FIG.   2. — ELECTRieiTi-   BILL. 

to  pay  a  bill,  make  a  complaint  or  to  transact  any  business,  the 
visitor  passes  through  the  show  room,  which  contains  various 
electrical  heating  and  cooking  appliances,  arranged  so  that  a 
quick,  practical  demonstration  can  be  afforded  an  interested 
person. 

Fig.  4  shows  a  copy  of  the  application  for  electrical  service  a 
consumer  is  asked  to  sign.  Mr.  Hodgson,  the  electrical  superin- 
tendent, in  commenting  on  its  brevity,  said  that  he  believed  it 
was  just  as  binding  and  more  satisfactory  than  an  application 
containing  a  great  many  clauses  which,  when  boiled  down, 
amounted  in  the  end  to  about  the  same  thing.  After  experi- 
menting, he  found  that  a  simple,  short  form  caused  less  hesita- 
tion about  signing  on  the  prospective  consumer's  part,  than  did 
the  form  of  contract  including  a  number  of  legal  clauses. 

The  rate  for  energy  for  lamps  ranges  from  15  cents  to  10 
cents  per  kw-hour,  according  to  the  quantity  used,  as  will  be 
seen  by  reference  to  Fig.  ,3.  A  consumer's  bill  for  a  consump- 
tion of  218  kw-hours,  amounting  lo  $24.80,  is  computed  as 
follf)ws : 

io  lew  hour*  at  15   cents $3.00 

20         "  "  14       •■     i.8o 

JO         "  "  13       "     J.60 

20         '*  '*  12       *'     - a. 40. 

JO         "  "  II       "     J. 20 

118  k»  hour*  at    10  ccnt» il.8n 

$24.80 

The  first  too  kw-hours  thus  cost  $i,i.oo.  the  remaining  118 
kw-hours  ttcing  sold  at  10  cents  per  kw-hour  net.  Energy  for 
^ign  lamps  is  sold  at  s  cents  per  kw-hour  net :  this  low  rate  is  a 
special  one  to  encourage  this  form  of  lighting. 

Energy  ralct  for  motors  range  from  10  cents  to  3  cents  per 
kw-hour.  Thus  a  motor  installation  of  six  hp  would  get  energy 
at  4'/j  cents  per  kw-hour,  while  a  60-hp  consumer  would  get  a 


3/4-cent  rate.  There  is  a  minimum  charge  on  all  installations 
of  $1  per  month.  A  discount  of  live  per  cent  is  allowed  on  all 
bills  paid  on  or  before  the  isth  of  the  month  following  the  one 
for  which  it  was  rendered. 

Mr.  C.  R.  Hodgson,  in  speaking  of  the  amount  and  character 
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FOR  LARGE  CONSUMERS 

OF  POWER. 

INQUIRE  ABOUT  IT. 

FIG.    3. — RKVERSE    SIDE    OF    ELECTRICITY    BILL. 

of  the  new  business  in  Danbury,  said  that  the  motor  business  is 
the  greatest  revenue  producer.  "Some  years  ago  we  began  to 
interest  the  hat  factories  of  our  city  in  the  use  of  individual 
motors :  it  was  some  time  before  we  made  any  headway  along 
this   line,   but   alter   one   installation   was   in   operatiipii    aiiil    the 


APPLICATION     HLANK. 


results  showed  that  electric  motors  reduced  production  costs,  it 
was  not  long  before  the  other  factories  were  making  inquiries. 
To-day  nearly  every  factory  in  Danbury  uscso  ure  nergy  lo  some 
extent.    The  size;  •■'  •'"   •^^^•l•^T•<  vary,  the  largesf  one  connected 
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being  30  hp,  which  drives  a  coal  hoist  for  the  New  Haven 
Railroad.  This  business  reached  such  proportions  that  the  sta- 
tion became  overloaded  and  we  had  to  stop  taking  on  new 
business  while  awaiting  the  enlargement  of  the  plant.  A  good 
deal  of  persistent  and  continuous  work  was  required  to  obtain 
this  business  even  after  we  had  got  started,  and  good,  straight- 
from-the-shoulder  talks  with  the  consumer  did  more  toward 
landing  him  than  newspaper  advertising  or  circular  letters. 

"In  our  lighting  business  we  have  had  to  contend  against  the 
condition  that  our  city  population  is  composed  mostly  of  factory 
hands,  but  we  have  nevertheless  done  quite  a  little  residence 
lighting.  Along  the  main  shopping  street  the  stores  have  all 
been  wired  up  and  present  a  well-lighted  appearance  during  the 
two  evenings  a  week  when  they  are  open.  The  outside  and 
window  lighting  is  done  on  the  outline  plan  and  we  have  con- 
siderable of  it  in  Danbury.  The  sign  proposition  has  not  been 
pusiicd  in  Danbury  and  vvliat  signs  there  are  have  been  erected 


The    Brooklyn    Edi.son     Company's    Model 
Apartment  and  Its   Attributable  Results. 

The  model  apartment  exhibit  of  the  Edison  Electric  Illu- 
minating Company  of  Brooklyn  at  the  recent  electrical  show 
in  Madison  Square  Garden,  New  York,  attracted  widespread 
attention  and  comment,  so  that  a  brief  statement  as  to  the 
method  of  arranging  for  and  conducting  this  example  of 
spectacular  and  effective  publicity  will  doubtless  be  of  interest 
to  central-station  men  throughout   the  country. 

When  the  model  apartment  was  decided  upon  as  an  exhibit, 
it  was  determined  to  furnish  the  rooms  in  as  complete  and 
artistic  a  manner  as  possible  and  to  equip  the  apartment  with 
every  electrical  appliance  practicable  for  household  use.  At 
the  same  time  the  item  of  expense  was  to  be  kept  down  to 
the  lowest  possible   figure  consistent  to  the  adequate  carrying 
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by  the  consumers ;  we  have,  however,  encouraged  this  class  of 
business  with  a  s-cent  rate.  The  heating  load  is  small  at 
present.  There  are  about  100  flat  irons,  a  few  curling  irons  and 
some  heating  pads  in  use." 

In  regard  to  advertising  Mr.  Hodgson  said  that  while  he 
believed  in  it,  not  much  had  been  done  along  that  line  in  the  past 
owing  to  the  limited  capacity  of  the  station.  He  has  done  some 
newspaper  advertising  and  gotten  up  a  booklet  which  describes 
the  electric  service  and  its  varied  uses. 

There  has  been  considerable  active  soliciting  done  for  new 
business  by  Mr.  Hodgson,  while  the  employees  have  always 
been  on  the  outlook  and  any  prospects  reported  by  them  have 
been  followed  up  by  the  superintendent.  Incandescent  lamps  are 
renewed  free  of  charge  by  the  company.  The  bookkeeping  is 
all  done  by  one  set  of  bookkeepers  for  both  gas  and  electric 
service.    The  ledgers  used  are  the  loose-leaf  style. 

The  present  capitalization  of  the  company  is  $200,000  and 
bonds  have  been  issued  for  $150,000.  The  officials  and  heads 
of  departments  are :  President,  Mr.  C.  H.  Merritt ;  secretary 
and  general  superintendent,  Mr.  G.  E.  Cowperlhwaite;  treasurer, 
Mr.  A.  N.  Wildman ;  electrical  superintendent,  Mr.  C.  R.  Hodg- 
son ;  assistant  superintendent,  Mr.  G.  E.  Stubbs ;  chief  engi- 
neer, Mr.  A.  N.  Pillow. 


UOWl.NC    ALSO    A    rcRTION    OF    THE    IM.MENSE    SIGN. 

out  of  the  conception;  due  regard  being  given  to  ;he  fact 
often  lost  sight  of,  that  under  certain  conditions  economy  is 
the  wildest  extravagance. 

The  furnishing  and  decorating  of  the  apartment  was  planned 
between  the  advertising  department  of  the  Edison  Company  and 
the  art  and  furniture  departments  of  one  of  Brooklyn's  largest 
department  stores,  which  latter  company  was  glad  to  supply, 
without  charge,  the  furniture,  rugs  and  general  tittings  of  the 
apartment  for  the  sake  of  the  advertising  obtained  thereby. 
This  scheme  of  cooperation  worked  out  nicely  in  more  ways 
than  one.  It  was  thus  possible  to  secure  an  outfit  of  the  most 
expensive  and  up-to-date  character  that  otherwise  would  be  out 
of  consideration  for  a  temporary  exhibit  of  this  nature.  Rugs 
valued  at  $500  each  for  instance,  were  placed  on  the  floors,  and 
pictures  many  times  this  value  were  hung  on  the  walls.  More- 
over the  Edison  Company  secured  the  benefit  of  the  department 
store's  advertising  of  the  model  apartment,  which  advertising 
was  done  on  a  large  scale.  The  Edison  Company  paid  for  the 
wall  hangings,  window  draperies  and  all  material  and  utensils 
that  could  not  be  returned  in  the  same  condition  as  received. 
The  general  result  was  harmonious  and  striking. 

The  majority  of  the  electrical  apparatus  was  also  secured 
on  a  cooperative  basis.     The   refrigerating  machinery,   clothes 
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washing  and  ringing  machine,  electric  water  heater,  dish-washing 
-machine,  vacuum  cleaner,  electric  piano,  sewing  machine,  etc., 
were  supplied  bj'  the  manufacturers  of  the  apparatus  and  the 
ordinary  heating  and  cooking  appliances  were  taken  from 
stock. 

The  illumination  of  the  apartment  was  planned  by  Mr.  Lan- 
singh,  whose  company  also  supplied  the  glassware  and  original 
sketches  of  suitable  fixtures.     All  the  concerns  supplying  feat- 


Edison  Company's  office  detailing  interesting  features  connected 
with  the  model  apartment.  This  information  was  supplemented 
with  photographs,  many  of  which  are  shown  herewith.  The 
amount  expended  by  the  Edison  Company  for  newspaper  adver- 
tising was  about  $1,500,  while  $25,000  would  he  a  conservative 
estimate  of  the  value  of  the  publicity  secure  1. 

In   addition   to  newspaper  publicity,  the  company  mailed   to 
each    of    its    ct:stomers    r.■^d    to    many    thoi:sand    prospective 


ures  of  the  exhibit  were  given  credit  for  the  same,  not  only 
on  placards  conspicuously  posted,  but  also  in  printed  matter 
distributed   to  the   crowd   attending  the   exhibition. 

The  publicity  work  in  connection  with  the  show  was  begun 
about  10  days  before  the  opening  day.  The  Brooklyn  news- 
papers were  requested  to  send  representatives  to  the  office  of 
the  Edison  Company  and  these  were  told  of  the  wonders  of 
the  coming  electrical  show.  There  is  in  connection  with  such 
an  event,  a  very  real  and  powerful  news  interest,  which  if 
properly  presented  to  newspaper  men  results  in  a  great  deal 
of  free  and  valuable  publicity.  Advertising  was  not  issued 
until   the  day  before   the  show  opened   and   then   quarter-page 


Hu.   4. — DINING  ROOM. 

customers,  a  well-worded  letter  describing  briefly  the 
show  and  the  company's  exhibit  and  offering  to  those 
requesting  them  two  tickets  of  admission.  To  this  letter  about 
75  per  cent  of  the  recipients  replied.  The  tickets  mailed  to 
customers  and  others  who  responded  were  enclosed  with  another 
letter  requesting  the  persons  favored  with  tickets  to  register 
at  the  Brooklyn  Edison  booth.  This  letter  also  enuinerated 
different  prizes  which  were  to  be  distributed  among  about  50 
persons  registering;  each  person  so  doing  receiving  a  number. 
Only  two  tickets  were  allowed  in  each  case.  As  a  conse- 
quence the  box-office  receipts  at  the  Garden  were  much  higher 
than    expected ;    in    fact    the    publicity    methods    brought    such 


FIG.  3. — REFRtGERATING  ROOM. 

advertisements  were  inserted.     Prior  to  this,  however,  columns 
of  news  had  been  printed  in  the  newspapers  without  charge. 

On  the  opening  evening  Mr.  Scelman  of  the  Edison  Company 
entertained  the  Brooklyn  newspaper  men  at  dinner  and  accom- 
panied them  from  the  hotel  to  the  show.  This  resulted  in 
more  columns  of  news  publicity  the  next  day.  During  the  show 
the  newspapers  were  supplied  each  day  with  matter  from  the 


FtG.    5. — DRAWI.NG    ROOM. 

immense  crowds  to  the  show  that  it  was  necessary  on  several 
occasions  to  close  the  doors  for  from  one-half  hour  to  an 
hour  and  a  half  to  prevent  possible  accidents  from  over- 
crowding. 

Ten  well-instructed  women  demonstrators  were  constantly 
in  attendance  at  the  model  apartment.  Each  of  these  was 
supplied    by    the   company   with   two   tastefully   designed   pink 
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dresses  so  as  to  obtain  a  uniform  effect.  The  solicitors  and 
other  members  of  the  contract  department  were  also  in  constant 
attendance  as  per  schedules  framed  in  advance.  While  no 
effort  was  made  to  sell  appliances,  more  than  150  were  actually 
sold  (luring  the  show.  The  exhibit  certainly  fulfilled  its  puropse 
in  educating  thousands  of  people  to  the  household  possibilities 
of  an  electric  service,  besides  giving  the  Edison  Company  a 
great  deal  of  valuable  advertising  it  could  not  have  otherwise 
secured. 

The  entire  cost  to  the  Edison  Electric  Illuminating  Company 
of  Brooklyn  for  its  exhibit  was  in  the  neighborhood  of  $10,000. 
The  number  of  persons  registered  at  the  company's  booth  was 
14,190.  More  could  have  registered,  but  the  crowd  at  some 
times  was  so  dense  that  it  was  necessary  to  desist  registering 
in  order  to  avoid  congestion. 

Many  plans  have  been  formed  by  the  company  and  some  are 
already  in  operation,  to  secure  the  largest  amount  of  business 
from  those  represented  in  the  registration,  and  so  to  reap  the 
utmost  benefit  from  its  expenditure  in  connection  with  the  show. 
All  those  registered  who  are  off  the  lines  of  the  company  are 
for  the  present  eliminated  from  consideration.  The  rest  are 
divided  into  two  classes — customers  and  non-customers.  To 
thi'    f'lrniiT   1)y   :hI\  ri-;i,in!^    and    ]nr-- .;i;il    ,oli,-i!:iii.pii   an  active 


The    Free    Wiring  of    1 200    Residences    at 
Pueblo. 
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campaign  for  tlie  installation  of  electrical  appliances  other 
than  for  illumination  will  be  carried  on.  To  a  limited  list  of 
such  customers  who  can  afford  such  apparatus,  the  question  of 
electrical  refrigeration,  sweeping,  dish  washing,  silver  polishing, 
etc.,  will  l)c  brought  home ;  while  to  a  much  larger  list  will  be 
addressed  a  campaign  for  the  introduction  of  washing,  ironing, 
cooking  and  heating  appliances. 

Special  solicitors  have'  been  engaged  to  do  night  work  in 
connection  with  the  non-customers  along  the  lines.  Letters 
making  appointments  for  these  solicitors  to  call  will  be  sent 
out  ill  advance  and  each  registrar  will  be  canvassed  while  the 
impression  made  by  the  exhibit  at  the  electrical  show  is  fresh 
in  mind.  In  tliis  way  it  is  hoped  to  secure  the  wiring  of  a 
great  many  residences.  The  Edison  Company  will  agree  to  pay 
for  the  wiring  contracted  for  by  any  responsible  householder, 
receiving  payments  therefor  in  monthly  installments  covering 
a  period  of  one  year.  Before  this  canvass  was  started  a  num- 
ber of  rc(|uests  by  mail  and  by  telephone  to  supply  estimates 
for  wiring  of  residences  whose  owners  were  impressed  with 
tlic  value  of  an  electric  service  by  the  model  apartment  at  the 
■-I10W,  was  received.  It  is  hoped  in  the  ways  outlined  above, 
md  by  other  methods  now  being  planned,  to  secure  an  amount 
of  business  from  this  advertising  expenditure  that  will  repay 
the  company  over  and  over  again,  and  present  indications  are 
that  this  hope  will  be  amply  realized. 

A  detailed  description  of  the  model  apartment,  and  also  of  the 
immense  electric  sign  over  it,  was  published  in  the  first  issue 
of  October. 


At  the  Colorado  Electric  Light,  Power  &  Railway  Associa- 
tion Convention  at  Denver  in  September,  Mr.  J.  F.  Vail,  gen- 
eral manager  of  the  Pueblo  &  Suburban  Traction  &  Lighting 
Company,  mentioned  the  fact  that  his  company  had  wired  free 
1200  residences  in  Pueblo  for  the  sake  of  getting  these  cus- 
tomers on  the  company's  lines.  As  this  appeared  to  be  a  rather 
radical  move,  wc  have  secured  from  Mr.  Vail  further  infor- 
mation on  the  reasons  for  doing  this  free  wiring,  its  cost  and 
the   returns   obtained    from   it. 

The  condition  with  which  the  company  was  confronted  was 
that  in  a  town  with  about  5000  dwellings  only  2000  were 
electrically  lighted.  Efforts  to  get  additional  residence  business 
gave  very  discouraging  results.  Many  of  the  houses  were 
rented,  and  while  the  occupants  said  they  w-ould  be  glad  to  use 
electricity  if  they  could  get  it,  they  would  not  pay  the  cost 
of  wiring,  and  the  landlords  would  not  pay  for  wiring  because 
they  argued  that  the  house  would  not  rent  for  any  more  than 
before.  Accordingly,  it  was  decided  that  it  would  be  better  to 
wire  a  lot  of  these  houses  free  and  get  them  on  the  lines  as 
paying  customers  immediately  than  to  spend  an  equal  amount 
of  money  distributed  over  several  years  to  get  a  portion  of 
them  by  solicitation.  Of  the  1200  houses  wired,  all  were  on 
the  company's  secondary  circuits.  The  majority  were  rented 
houses,  and  most  of  them  were  not  piped  for  gas.  The  two 
regular  solicitors  whom  the  company  keeps  in  the  residence 
districts  were  given  the  work  of  taking  orders  for  free  wiring. 
The  free  wiring  offer  was  not  advertised  and  was  announced 
by  solicitors  as  open  only  for  a  limited  time.  The  company 
wired  the  houses  and  installed  drop-cords  free.  The  customer 
paid  for  the  lamps  and  for  any  fixtures  he  might  want.  An 
extra  charge  was  also  made  for  wiring  a  porch  lamp  with  a 
switch.  The  company  employed  25  wiremen,  most  of  whom 
were  boys  learning  the  business,  working  under  competent 
supervision  and  drawing  abont  $40  per  month.  Tne  wiring 
was  begun  in  .-Xpril.  1906,  and  continued  to  February.  1907. 
The  cost  of  wiring  during  the  first  part  of  this  period  was  less 
than  during  the  latter  part,  because  of  city  ordinances  which 
went  into  effect  in  June,  which  made  the  requirements  more 
rigid  and  increased  the  cost. 

The  cost  of  wiring  the  first  348  houses  was  S7.64  per  house. 
In  these  houses  there  were  2387  drop  lamps,  making  the  cost 
$1.11  per  lamp,  and  the  average  number  of  drop  lamps  per  house 
about  seven.  The  second  set  of  116  houses  wired  under  the 
more  rigid  requirements  costs  $11.06  per  house  with  786  drop 
lamps  at  $1.60,  the  number  of  lamps  per  house  being  about  seven. 
The  cost  for  532  houses  was  $57.66,  being  about  $10.85  per  l>f>use. 
In  this  figure  is  included  the  time  spent  by  the  solicitors  on 
this  class  of  business,  which  amounted  to  about  10  per  cent  of 
the  total  cost,  and  a  further  10  per  cent  was  added  to  the  cost 
shown  on  the  books  to  provide  for  the  use  of  teams,  store- 
room expense,  etc.  The  actual  cost  of  wiring  came  below  the 
company's  preliminary  estimates,  and  the  revenue  which  these 
customers  have  brought  in  amounts  to  more  than  that  estimated. 

It  was  thought  before  the  work  was  begun  that  it  would  pay 
to  do  it  if  a  revenue  of  $1.50  per  month  per  customer  could  be 
secured.  There  is  a  minimum  bill  of  $t.  Mr.  Vail  states  that 
as  a  matter  of  fact  these  i20o  customers  have  increased  the 
company's  revenue  an  average  of  $3,000  per  month,  or  S36.000 
per  year.  This  seemed  to  be  a  rather  high  figure  for  such  a 
class  of  houses.  However,  Pueblo  is  a  railroad  and  manu- 
facturing town,  and  the  class  of  people  who  live  in  small, 
rented  houses  of  the  kind  wired  are  inclined  to  I>e  extrava- 
gant users  of  any  commodity  as  long  as  they  have  n]0!icy. 
While  the  proposition  appears  as  a  rather  startling  and  r.vlical 
one  at  first  glance,  when  the  facts  are  investigated  it  is  seen 
that  with  the  cheap  class  of  wiring  done,  the  gross  revenue 
from  this  class  of  business  will,  in  any  event,  more  than  pay 
for  the  wiring  the  first  year;  and  under  conditions  as  favorable 
as   those  in   ruebli>,  within  much  loss  time  than  thai. 
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Isolated    Plant    in    Haverhill, 
Alass. 


One  of  the  most  compact  folders  recently  issued  in  central- 
station  service  in  the  campaign  against  isolated  plants  is  a 
3'A  in.  X  6  in.  leaflet  prepared  by  the  Haverhill  (Mass.) 
Electric  Company  for  distribution  among  its  customers  and  the 
general  public.  One  page  of  the  folder  is  reproduced  herewith 
and  needs  no  explanation,  though  emphasis  might  be  laid  upon 
the  blank  spaces  to  the  right  of  the  list  of  21  expense  items 
which  make  up  the  total  cost  of  operating  an  isolated  plant. 
It  is  safe  to  say  that  many  a  "prospect"  has  never  realized  the 

Items  chargeable  monthly  to  the  cost  ol  operating 
ISOLATED  PLANTS. 


OPERATING  EXPENSES. 
r.    Saperintrndence 

3.     Wages.— En  gloeers    and     Englae 
Attendance 

3.  Wages,— Firemen  and  Coa  1  Paners, 

4.  Fuel 

5.  Cost  of  Removing  Aahcs. 

6.  Water  for  Boiler. 

7.  Repairs  to  Engines. 

8.  Repairs  to  Boilers 

— 

- 

— 

- 

9.     Repairs  to  Dynamos. 

10.     Repairs  to  Belts 

n.     Repairs  to  Steara  Elevators.    .       ,. 
13.     Repairs  to  Hydraulic  Elevators,   . 
13.     Repairs    to    Pomps    and     Miscel- 
laoeoas  Machinery. 

14-     Miscellaneons    Ezpeose,    OM. 
Waste,  racking.  Etc 

15.  Insnrance  — Fire  and  Boiler, 

TOTAL   OPERATIN-G   EXPENSES. 
FlXtD  CHARGES. 

16.  Interest  on  PUnt  Investment,  5%, 



— 

— 

17-     Depreciation     on     Plant     Invest- 
ment,   rfv.         ,        .        .        .        . 

18.    Rexilal  Value  of  Space  Occnpled 
by  Plant.           .                 ... 

19     De.-reased   Rental  Value  of  Space 
made  less  desirable  by  Heat  of 
Plant  In  Snmmer, 

ao.    Taxes  on  Plant,          .... 

ai.     Risk  of  Damage  to  Employees  and 
Public  through  Accident.     . 

Co^for  Mainlaxning  Plant,  per  Month, 

== 

- 

Hor»«    Power  of   PUnt.  ., 
Cost  Per  Horse  Power  Per  Montb.  J.. 


BI.AXK    FORM    FOR    EXPENSE    ITEMS. 

number  of  items  which  enter  the  case,  the  usual  plan  being  to 
figure  the  fuel  and  supply  cost,  with  a  possible  repair  an<l 
wages  allowance  in  case  it  is  clear  that  the  attendants  are  not 
needed  for  other  than  plant  duties  a  large  part  of  the  time. 
The  blank  spaces  invite  every  business  man  to  put  down  the 
cost  of  the  various  items  in  the  operation  of  his  isolated  plant 
for  two  definite  periods ;  to  compare  them  with  what  he  though, 
it  was  costing  him,  and  then  to  send  the  estimate  to  the 
Havtrhill  Company  to  see  if  a  lower  charge  cannot  be 
made. 


An  Interesting  I>ighting  Contract  Experience. 

.•\n  interesting  account  was  given  in  the  Ki.ectkk  Ai.  World  rif 
-Vov.  18,  1905.  of  the  use  made  at  .Maryvillc,  Mo.,  of  a  special 
daily  newspaper,  by  the  Maryvillc  Electric  Light  &  Power  Com- 
pany, in  its  struggle  for  a  franchise  and  lighting  contract. 
This  newspaper  was  used  as  a  medium  of  appealing  to  the 
public,  and  was  issued  outright  by  the  company  with  a  frank 
avowal  of  its  purpose.  Mr.  J.  C.  Donnell,  the  energetic  secre- 
tary and  manager,  now  furnishes  us  the  sequel  as  follows: 

I  wish  to  give  you  the  linal  result,  which  developed  at  an 
election  Sept.  2,  1907.  This  election  gave  us  a  new  franchise 
f'lr  20  years  and  authorized  the  city  council  to  enter  into  a  very 
■atisfactory  contract  for  lighting  the  streets  for  a  period  of 
five  years.  Our  contest,  for  two  years,  has  l)cen  very  vigorously 
waged  and  at  no  time  has  the  public  interest  in  our  city  or  the 


efforts  of  our  company  relaxed,  from  the  first  batt?le  until  the 
final  issiie,  which  was  passed  upon  by  the  people  at  the  last 
election. 

During  this  time  we  were  compelled  to  issue  seven  more 
issues  of  our  paper,  of  which  we  changed  the  name  on  Nov. 
9,  1905,  from  the  "Gas  News"  to  "The  Searchlight"  and  issued 
one  number  on  that  date:  then  from  March  30,  to  April  2,  we 
issued  three  numbers ;  from  Oct.  6  to  Oct.  18,  1906,  we  issued 
three  numbers  with  a  supplement.  During  this  time  we  met  and 
defeated  another  gas  franchise,  and  a  municipal  ownership 
proposition,  and  lacked  only  17  votes  of  carrying  a  renewal  of 
our  franchise  and  a  lo-y«ar  contract  by  a  necessary  two-thirds 
vote.  We  have  had  two  city  elections  at  which  tlie  light  ques- 
tion was  the  paramount  issue,  not  by  our  choice  but  by  the 
choice  of  the  people. 

The  city  council  was  lighting  our  streets  with  gasoline  lamps 
when  they  were  not  in  darkness,  under  a  contract  unauthorized 
by  law,  and  then  the  whole  city  council  including  the  mayor 
resigned.  The  citizens  elected  a  new  city  government  last  April, 
which  was  favorable  to  resubmitting  our  proposition  to  the 
people.  This  was  done  on  Sept.  2,  and  resulted  as  follows : 
For  granting  us  a  20-year  franchise,  loi  votes  more  than  two- 
thirds  of  all  votes  cast,  a  majority  only  being  necessary;  for 
authorizing  the  city  council  to  enter  into  the  contract  90  votes 
more  than  two-thirds  of  all  votes  cast,  a  two-thirds  vote  being 
necessary :  the  total  vote  being  702. 

It  is  unnecessary  to  state  that  I  feel  greatly  relieved  and 
complimented  in  the  results,  considering  the  efforts  we  made 
in  defending  a  public  service  corporation,  in  the  face  of  an 
antagonistic  press,  the  popular  craze  that  is  going  over  the  coun- 
try, of  condemning  all  private  corporations  for  everything  they  t 
have  done  in  the  past  and  the  extreme  effort  being  made  to 
regulate  such  corporations  by  legislators  and  city  governments. 
All  this  makes  our  victory,  which  received  such  an  overwhelm- 
ing indorsement  from  our  people,  the  more  gratifying. 


Convenient    Tests    for    Central     Station 
Operators. 


By  \V.  M.  Mollis. 

Without  laying  claim  to  originality  or  novelty  of  treatment, 
the  writer  is  of  the  opinion  that  the  following  enumeration  and 
descriptions  of  convenient  tests  for  central  station  operators 
will  be  of  interest  to  those  directly  concerned  in  such  work. 
There  are  times  when  tests  are  necessary,  and  if  these  can  be 
made  with  ordinary  instruments  and  apparatus  by  the  station 
man,  this  is  to  his  credit. 

Several  methods  will  first  be  shown  for  obtaining  alternating 
current  of  various  voltages  from  the  regular  station  lines.  Fig. 
I  shows  a  bundle  of  iron  wires  serving  the  same  purpose  as  the 
core  of  a  transformer ;  and  wound  upon  this  bundle  of  iron 
wires  are  two  coils  A  and  B,  each  containing  the  same  num- 
ber of  wires,  similar  ends  being  connected  to  the  same  line 
wire.  The  station  wires  have  a  potential  difference  of  1000 
volts  between  them.  On  the  same  core  is  wound  another  coil 
of  wire,  C,  containing  a  lesser  number  of  turns  of  wire  than 
the  coils  A  and  B,  and  serving  the  purpose  of  the  secondary 
winding  of  a  transformer.  When  the  similar  ends  of  the  coils 
.•/  and  R  are  connected  to  the  alternating-current  mains,  a  flux 
is  set  up  in  the  iron  core  and  the  counter  c.  m.  f.  induced  in 
the  primary  winding  is  directly  proportional  to  the  number  of 
turns.  The  flux  set  up  by  the  magnetizing  current  in  (he 
primary  cuts  the  turns  of  wire  in  the  secondary  coil,  C,  and 
the  voltage  generated  in  the  closed  secondary  circuit  will  be  ap 
proximately  proportional  to  the  number  of  turns  of  wire  in  tlu- 
coil.  ,'\s  connected,  the  effect  of  the  coils  is  additive.  Il  now 
the  connections  of  one  of  the  primary  coils  be  reversed,  tlu- 
direction  of  the  lines  of  force  will  be  reversed  and  both  coils 
having  the  same  number  of  turns,  a  neutral  effect  results  and 
no  secondary  e.  m.  f.  will  be  generated  in  the  coil  C. 

In  order  to  show  the  practical  application  of  the  above,  con 
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sider  the  case  of  a  transformer  with  two  primary  and  two  sec- 
ondary coils,  the  ends  of  which  are  brought  out  to  a  suitable 
connecting  board  on  the  casing  of  the  transformer.  The  con- 
nections should  be  arranged  so  that  various  multiple  and  series 
combinations  can  be  easily  made. 

In  Fig.  2  a  single  transformer  is  shown  with  the  primary 
coils  connected  in  multiple  and  the  secondary  coils  connected 
in  series;   the  ratio  of  transformation  being  S   to  2.     In  Fig. 
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FIG.   I.— DIAGRAM  OF  TRANSFORMEK  CONNECTIONS. 

3,  the  primary  coils  are  shown  connected  in  series  and  the  sec- 
ondary coils  connected  in  multiple;  the  ratio  of  transformation 
being  10  to  I.  If  the  pairs  of  coils  are  connected  both  in  series 
and  both  in  multiple  the  ratio  would  be  S  to  I ;  so  that  with  an 
e.  m.  f.  of  1000  volts  on  the  primary  wires  a  secondary  voltage 
of  100,  200  or  400  may  be  obtained.  In  practice,  however,  most 
transformers  are  adapted  for  only  two  changes,  as,  for 
'  instance,  for  100  and  200  volts. 

In  Figs.  4  and  5  connections  are  shown  whereby  various  in- 
termediate voltages  may  be  obtained  for  use  in  various  tests. 
It  should,  of  course,  be  borne  in  mind  that  in  the  arrangements 
immediately  following  the  voltages  are  those  of  the  primary 
side  and  the  secondary  current  due  to  the  secondary  e.  m.  f. 
generated  depends  on  the  resistance  in  the  secondary  circuit 
and  on  the  primary  input. 

When  a  voltage  higher  than  the  line  voltage  is  desired,  the 
transformer   is    arranged    for   "boosting,"    and   when    a   lower 


readings  are  essential.  It  is  the  purpose  here  to  consider  some 
of  the  uses  to  which  a  voltmeter  may  be  adapted.  For  the 
purpose  of  illustration  consider  a  direct-current  voltmeter  with 
a  150-750  volt  scale.  For  convenience,  assume  that  the  series 
resistance  for  the  750-voIt  scale  is  about  75,ooo  ohms,  and  that 
for  the  iso-volt  scale  about  15,000  ohms.  As  a  matter  of  fact, 
the  deflection  of  the  needle  is  directly  dependent  upon  the  cur- 
rent flowing  in  the  movable  coil.  With  a  full-scale  deflection, 
the  current  flowing  is  equal  to  750  -^  75,ooo,  or  o.oi  ampere. 

With  a  calibrating  coil  having  a  resistance  of  about  75  ohms 
and  with  a  current  of  o.oi  ampere  flowing,  the  applied  e.  m.  f. 
would  be  0.75  volt.  By  using  an  additional  resistance  of  suitable 
value  in  series  with  the  other,  the  instrument  may  be  used  as  a 
millivoltmeter.  For  a  full-scale  deflection  of  1.5  volts  with  a 
current  of  o.oi  ampere,  this  resistance  should  be  150  ohms.  1 
The  instrument  may,  therefore,  be  used  for  measuring  voltages] 
as  high  as  750,  and  may  be  used  with  a  full-scale  deflection  of( 
150  volts  or  1.5  volts.  If  in  addition  it  is  desired  to  measure  cur- 
rents by  means  of  a  metal  shunt  in  series  with  the  line  the 
voltmeter  may  be  used  for  that  purpose.  In  every  case  where 
current  flows  through  a  resistance  there  is  a  definite  drop  of 
potential  equal  to  the  product  of  the  resistance  and  current. 

Suppose  it  is  desired  to  measure  currents  up  to  150  amperes. 
With  a  current  of  o.oi  ampere  flowing  through  the  instrument 
a  full  scale  deflection  of  150  is  obtained  in  the  voltmeter. 
Therefore,  the  shunt  should  have  such  resistance  that  with  150 
amperes  passing  through  it  and  the  connections  to  the  instru- 
ment, the  drop  across  the  terminals  should  give  a  full  scale 
reading.  Using  the  1.5  volt  scale,  the  resistance  of  the  shunt 
should  be  such  that  there  will  be  a  drop  of  1.5  volts  when  the 
shunt  passes  150  amperes.  Therefore,  the  resistance  of  the 
shunt  and  connections  should  be  1.5  -^  150,  or  o.oi  ohm.  Skill 
will,  of  course,  be  required  to  make  such  an  instrument. 

A  convenient  method  of  ascertaining  resistances  rapidly 
where  accuracy  is  not  desired  is  by  comparison  with  some 
known  resistance.  For  this  purpose  the  millivoltmeter  readily 
adapts  itself.  The  known  resistance  is  placed  in  series  with 
the  voltmeter  and  the  resistor  whose  resistance  is  to  be  ascer- 
tained. By  means  of  a  resistor  of  adjustable  resistance,  such 
as  a  water  rheostat,  a  convenient  current  may  be  obiained  to 
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4    AND    5. — TRANSFORMER    CONNECTIONS    FOR    OBTAINING  VARIOUS  VOLTAGES. 


voltage  is  desired  the  connections  are  arranged  for  "bucking." 
In  this  latter  case  the  secondary  coils  contain  a  less  number 
of  turns  than  the  primary  coils  and  arc  connected  so  that  the 
voltages  added  to  or  subtracted  from  the  line  are  only  a  part 
of  the  same  and  are  not  completely  neutralized.  If  the  sec- 
ondary lead  to  be  connected  to  the  line  wire  for  boosting,  for 
instance,  is  not  known,  after  connecting  the  secondary  coils  in 
series,  connect  either  outside  lead  at  random  and  then  meas- 
ure the  voltage  of  the  line  and  then  that  between  the  uncon- 
nected secondary  lead  and  the  other  wire  by  means  of  a  regu- 
lar instrument  transformer  with  a  voltmeter  in  the  secondary 
circuit. 

If  the  voltage  is  less  than  that  of  the  line,  the  primary  circuit 
should  be  opened  and  the  outer  secondary  leads  reversed.  Fig. 
5  shows  connections  for  obtaining  a  reduced  voltage,  the  ar- 
rangement being  opposite  to  that  shown  in  Fig.  4.  With  the 
transformer  shown  in  Figs.  2  and  3,  voltages  may  be  obtained 
from  800  to  1200,  or,  in  some  instances,  from  600  to  1400. 

In  order  to  make  a  single  test  or  a  series  of  widely  different 
tests  upon  lines,  insulation,  apparatus,  etc.,  a  number  of  instru- 
ments  are   ordinarily   needed,    especially    where    simultaneous 


give  a  fair  scale  deflection.  By  maintaining  the  current  con- 
stant, the  voltage  is  measured  across  the  known  resistance  and 
then  across  the  unknown  resistance.  The  resistances  are  di- 
rectly proportional  to  the  deflections,  so  that  the  value  of  the 
unknown  resistance  is  readily  ascertained  by  proportion. 

If  the  only  instrument  at  hand  has  a  considerably  loss  range 
than    desirable,    lamp   banks    may   be    employed    for   obtaining 
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CONNECTIONS    FOR    TESTING. 


rough  values  by  measuring  between  points  within  the  range  of 
the  instruments  and  adding  the  results.  If  a  large  number  of 
such  readings  is  likely  to  be  taken  from  time  to  time,  a  multi- 
plier may  be  used.  See  Fig.  7.  The  resistances  in  this  case  are 
equal  between  binding  posts,  and,  as  used  here,  the  multiplier 
allows  a  voltage  five  times  as  large  as  the  instrument  can 
measure  directly  to  be  ascertained. 
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Wiring  with   Iron   Conduit. 

By  Louis  J.  .\uerbacher. 
The  installation  of  electric  wires  in  conduit  is  recognized  as 
exemplifying  the  best  practice  known  in  the  art.  There  are  two 
kinds  of  conduit  on  the  market — -the  lined  and  the  unlined. 
The  latter  is  used  almost  exclusively  and  is  either  galvanized 
or  enameled  with  some  insulating  varnish.     For  out-door  use 

TABLE    I. — CONDUIT   FOR   VARIOUS    WIRE   SIZES. 


Si7ES  OP  Pipe. 
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or  installations  in  damp  places,  and  for  work  imbedded  in 
cement,  ithe  galvanized  conduit  should  be  used.  The  code 
requirements  permit  the  use  of  single-braided  wire  in  lined 
conduit,  but  call  for  double-braided  rubber-covered  wire  in 
Ihe   unlined   coudni'       Inrnmnrh    n^    the   lined   conduit   is    fast 


becoming  obsolete,  the   author  in   this   article   will   treat   only 
of  the  regular  unlined  type. 

The  use  of  iron  conduit  has  resulted  in  standardizing  various 
accessories  and  fittings,  enabling  the  contractor  to  install  a  neat, 
safe  and  superior  electrical  installation  without  much  trouble. 

When  laying  out  a  conduit  installation,  the  size  of  wire 
necessary  for  the  various  circuits  should  first  be  determined. 
Afterwards  the  necessary  size  of  conduits  to  enclose  the  mains 
and  feeders  may  be  ascertained.  The  branch  circuits  are 
usually  run  in  Yz-'m.  conduit,  since  this  is  the  smallest  size  per- 
missible under  the  code  rules,  and  since  the  branch  circuits 
are  usually  of  a  size  easily  accommodajted  by  a  conduit  of  this 
dimension.  It  is  usual  to  draw  both  wires  of  the  circuit  in  the 
conduit  regardless  of  whether  the  supply  be  alternating  current 
or  direct  current.  In  the  former  case,  the  running  of  both 
wires  of  the  circuit  in  the  same  conduit  is  mandatory,  while 
in  the  latter  case  it  is  strongly  recommended.  Table  I  shows 
the  sizes  of  conduit  required  for  various  sizes  of  wire.  Al- 
lowance has  been  made  in  this  table  for  easy  pulling  of  the 
wires  around  three  elbows,  so  that  in  straight  short-line  runs, 
conduit  a  size  smaller  than  specified  may  be  used.  Table  II 
gives  the  actual  inside  and  outside  diameters  and  also  the  weight 
of  standard  conduit.  The  outside  diameters  are  given  so  that 
the  necessary  size  of  drill  and  bit  may  be  readily  ascertained 
for  drilling  Holes  in  panels,  pull-boxes,  etc. 
In  laying  out  long  runs,  or  runs  requiring  more  than  three 
elbows,  a  pull-box  may  be  substituted  for  bends  to  advantage. 
The  pull-box  may  be  of  iron  or  may  be  made  of  wood 
iron  lined;  the  sheet-iron  of  the  iron-lined  pull-box  should 
not  be  smaller  than  No.  12  gauge.  Pull-boxes,  properly 
drilled  should  be  made  up  and  sent  to  the  job,  as 
workmen  are  liable  to  waste  much  time  if  required  to  make 
them  on  the  spot.  When  running  a  number  of  large  conduits 
together,  an  angle  pull-box  is  preferable  to  elbows.  Elbows, 
especially  if  they  are  large,  are  quite  expensive,  and  one  pull- 
box  may  easily  displace  two  or  more  elbows.  Fig.  i  shows 
a  pull-box  substituted  for  three  elbows.  Another  advantage 
of  the  pull-box  over  the  elbow  is  that  a  size  smaller  conduit  can 
often  be  used,  owing  to  the  absence  of  the  elbow. 

Conduits  should  always  be  of  such  size  that  wires  may  be 
easily  pulled  in.  One  of  the  objects  of  the  conduit  system  is  to 
provide  a  substantial  raceway  for  the  conductors.  The  prac- 
tice of  pulling  wires  through  a  conduit  by  means  of  a  block  and 
fall  is  objectionable,  and  the  underwriters  should  compile  a 
table  showing  the  smallest  size  of  the  conduit  allowed  for 
various  sizes  and  groups  of  wires.  It  is  evident  that  if  wires 
are  pulled  in  forcibly,  the  insulation  becomes  damaged  and  it  is 
also   next   to  impossible  to  pull  them  out  again.     This  is  cs- 

TABLE    II. — SIZES    AND    WEIGHTS    OF    CONDUIT. 
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pocially  true  in  very  warm  places,  where  if  the  conduit  is  too 
small  and  ihc  lining  softens  because  of  the  heat,  the  remov.il 
of  the  wires  becomes  very  difficult  indeed.  In  fireproof  build- 
ings, the  conduit  is  run  on  the  firebrick  floors,  the  ends  being 
bent  so  as  to  reach  the  nutlet  box,  as  shown  in  Fig.  2.     There 
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should  be  no  burrs  in  the  conduit  and  all  joints  should  be  well 
screwed  together.  It  is  generally  necessary  to  rerun  the  threads 
of  the  conduit  in  order  that  the  joints  may  be  well  and  rapidly 
screwed  together.  In  a  large  installation,  this  work  should  pref- 
erably be  done  on  a  threading  machine. 

There  are  many  devices  on  the  market  for  bending  conduit, 


when  the  building  is  being  erected  so  as  to  avoid  drilling  of 
holes  in  the  concrete  as  much  as  possible.  If  the  wiring  is  to 
be  congealed,  ithe-Upcation  of  the  outlets  should  be  marked 
by  a  sheet-iron  tube  lar-ge  enough  to  accommodate  the  conduit 
lines.  This  tube,  properly  plugged,  may  be  set  in  the  false 
Work  before  the  concrete  is  poured,  as  shown  in  Fig.  6.  For 
/risers  a  threaded  piece  of  conduit  of  proper  size  should  be  put 
'  in   the   false  work  before   the  concrete   is  poured.     This   pipe 


Coniiti 
FIG.     I. — PULL    DOX 

but  one  of  the  chief  disadvantages  of  these  devices  is  that  the 
conduit  must  be  brought  to  them  to  be  bent.  For  this  reason, 
a  very  simple,  efficient,  and  home-made  device  known  as  the 
"hickey"  is  extensively  used.  The  hickcy  illustrated  in  the  upper 
I^art  of  Fig.  3  is  made  of  an  ordinary  T  pipe-fitting,  and  a  piece 
of  pipe.  The  lower  hickey  is  a  commercial  form.  By  means 
of  either  of  these,  the  conduit  may  be  bent  while  being  laid. 
For  bending  -large  conduit,  a  heavy,  substantial  support,  as 
shown  in  Fig.  4,  is  often  used.  This  consists  of  two  pieces  of 
wood,  bolted  to  a  column  or  other  support  in  the  manner  shown. 

Finish..,!  Fl 


FIG.    3. — TWO   FORMS   OF   HICKEV. 

should  have  a  running  thread  so  that  the  conduit  can  be  readily 
joined  to  it.     See  Fig.  ". 

For  open  wiring  on  concrete  ceilings,  a  series  of  cast-iron 
supports  should  be  set  in  the  mould.  These  supports,  one  of 
which  is  sliown  in  Fig.  8.  should  be  drilled  and  tapped,  and 
when  liberally  used,  form  good  supports  for  other  piping  as 
well.  The  supports  should  be  inserted  in  the  ceiling  moulds 
at  regular  intervals   in  order  to  obtain  the  greatest  flexibility 


i-Cotlii  "- Outlet 

FTG.    2. — CONDUIT   IN'    FIRE-I'KOOK    FLOOR. 

For  fastening  conduit  to  firebrick,  ceilings  or  other  plastered 
walls,  toggle  bolts  are  extensively  used.  In  fastening  conduit 
to  a  brick  wall,  expansion  bdlts  and  screws  should  be  used. 
When  running  conduit  on  iron  beams,  girder  hooks,  fastened 
to  wooden  or  iron  supports  may  be  used,  or  special  girder 
clamps,  of  which  there  are  a  nuiiilicr  on  the  market.  Fig.  5 
shows  some  forms  of  girder  clamps  for  Ihi.s  work.     In  fastening 


FIGS.    6,    7    AND    8.— DEVICES    FOB    REINFORCED    CONCRETE   BVILDISCS. 

in  installing  the  pipe  lines.  For  use  in  connection  with  open- 
conduit  wiring,  outlet  and  switch  boxes  similar  to  those  used 
in  concealed  work  should  be  used.  Figs.  g.  10  and  II  illustrate 
a  number  of  these. 

It  is  very  important  that  the  insulating  quality  of  the  wire 
used  in  conduit  work  should  be  the  best.  Very  often  condensa- 
tion takes  place  in  a  conduit  and  the  insulating  material  de- 
teriorates. In  such  cases  the  importance  of  having  conduits 
of  ample  size  is  apparent.  In  running  circuits  requiring  No. 
12  and  No.  14  wire,  duplex  wires  are  usually  used.  No  wires 
should  be  drawn  in  the  conduit  system  until  the  finishing  coat 
of  plaster  is  in  place.  Tliis  is  done  in  order  to  test  all  the 
conduit  after  all  the  other  work  in  the  building  has  been 
completed.  If  no  obstructions  are  encountered  when  pulling 
through  the  wires,  it  indicates  that  the  conduit  system  has 
suffered  no  damage. 

Where  conduit  is  used  outdoors  or  in  damp  places,  a  lead- 


FIG.   4. — CONDUIT 
BENDER. 


FIGS,    g,    10    AND    II. — OUTLET    AND    SWITCH     BOXES. 


conduit  to  wooden  beams,  the  ordinary  pipe-hook,  staple  or 
strap  may  be  used,  and  in  long,  vertical  runs,  straps  which 
securely  grip  the  pipe  are  preferable. 

A  now  class  of  buildings,  made  entirely  of  reinforced  concrete, 
presents  a  new  problem  to  the  electrical  contractor.  This 
problem  may  best  be  solved  by  laying  out  the  preliminary  work 


FIGS.      12     AND     13. — LOCK 
NUT   AND   BUSHING. 

encased  wire  should  preferably  be  used.  Great  care  shouW 
be  exercised  in  drawing  in  the  lead  cables  so  as  not  to  puncturt 
the  casing. 

In  all  conduit  systems  the  fittings  such  as  outlet  and  switch 
boxes  should  be  iron  or  iron-lined.  The  selection  of  fittings 
and  the  method  of  installing  them  are  very  important  from  the 
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standpoint  of  cost.  The  fittings  should  be  adapted  for  the 
purpose  so  that  it  will  not  be  necessary  for  the  wiremen  to 
tinker  with  them.  The  iron  outlet  box  should,  for  use  in 
fireproof  buildings,  preferably  be  of  stamped  steel  of  the 
"knock-out"  type.  These  boxes  are  made  with  a  number  of 
easily  removable  discs  known  as  "knock-outs,"  any  of  which 
the  wireman  may  knock  out  with  a  hammer,  thereby  giving  him 
holes  in  anj-  part  of  the  box  as  maj'  be  required.  Figs.  15,  16,  17 
and  18  illustrate  a  number  of  outlet  bo.xes  of  this  type.  Boxes 
used  in  concealed  work  in  fireproof  buildings  are  fastened  to  the 
conduit  by  means  of  a  lock-nut  and  bushing,  and  wherever  a 
conduit  terminates,  the  bushing  must  be  used.  Figs.  12  and  13 
illustrate  the  standard  lock-nut  and  bushing  for  this  purpose. 
All  boxes  should  be  set  so  that  the  edges  are  flush  with  the 
finishing  coat  of  plaster. 

Switch  boxes  for  the  use  of  switches  and  receptacles  should 


FIG.    14. — ELBOW    FITTI.VC. 

also  be  of   the  knock-out   type,  and   securely   fastened   to   the 
wall  by  means  of  toggle-bolts  or  expansion  bolts. 

To  supply  the  demand  for  a  neater-fitting,  as  well  as  a  more 
substantial  one,  a  new  and  distinctive  line  of  outlet  boxes,  etc., 
covering  the  wide  range  of  adaptability  has  recently  made  its 
appearance  in  the  market.  These  fittings  are  made  in  a  large 
variety,  and  while  they  would  tend  to  complicate  the  already 
overburdened  stock  room,  they  are  nevertheless  a  boon  to  the 
contractor.  P'ig.  19  illustrates  an  outlet  fitting  of  this  type 
which  can  be  used  to  advantage  for  outlets  between  beams.    As 


L"TLET   BOXES 


the  fitting  screws  rigidly  to  the  conduit,  no  support  is  necessary. 
In  buildings  of  mill  construction  this  is  a  decided  advantage. 
The  cover  of  the  fitting  is  interchangeable  and  either  a  drop- 
lamp  fixture  or  a  stem  may  be  used.  Fig.  21  illustrates  an  end 
fitting  where  an  outlet  also  terminates  the  circuit.  The  end 
fitting  used,  as  shown,  requires  no  support,  and  besides  saving 
time  and  money,  presents  a  neat  appearance. 


FIGS.    19    A.M)    20.— COXVEXIE.NT    FlTTIXo.'^. 

Fig  .70  »hows  a  T-fitting  applicable  for  any  branch  w-rk  and 
also  as  a  pull-box.  Where  it  is  desirable  to  continue  open  wir- 
ing from  conduits,  or  the  character  of  the  wiring  requires  the 
conductors  to  be  brought  over  from  the  conduit,  as  fur  instance 
in  <^iring  an  arc  lamp,  a  good  combination  of  jhe^t  fittings,  as 
'lown  in  Fig.  24.  may  be  employed.  The  wircf  brnu^-ht  out 
t    ^m  the  conduit  system  are  2'/j   ins.   apart,  and   thus   a  neat 


and  safe  job  is  secured.  Fig.  14  shows  a  good  elbow  fitting, 
serving  also  as  a  pull-box,  which  is  especially  useful  for  wiring 
on  wooden  columns  or  making  complicated  turns,  since  it  does 
away  with  awkward  elbow  work.  For  wiring  outlets  in  groups 
on  outdoor  awnings,  a  receptacle  like  that  shown  in  Fig.  22 
answers  very  well.  It  is  advisable  to  make  up  these  outdoor 
circuits  in  the  shop  so  that  all  that  remains  for  the  wiremen  to 
do  is  to  screw  the  lines  in  place.     A  good  feature  of  this  line 


gjsgj;gagg:gaggagg;g^-:" 


-a^ 


52. — RECEPT.ACLE     FOR 
OUTBOOR    WORK. 


FIG.    2^. — GROUND    CLAMP. 


of  fittings  is  that  they  make  good  electrical  contact  with  the 
conduit.  Such  is  not  the  case  with  the  ordinary  outlet  boxes, 
and  since  all  conduit  systems  are  required  to  be  grounded,  this 
is  important.  Fig.  23  shows  a  type  of  ground  clamp  applicable 
for  conduit  work.  The  conduit  should  be  scraped  clean  before 
the  clamp  is  applied.  .Another  clamp  of  this  description  should 
be  fastened  to  a  water  main  and  the  two  joined  together  with 
a  copper  wire  sweated  in  the  lugs. 

For  terminating  a  conduit  line  outside  a  building,  a  fitting 
designed  to  prevent  the  ingress  of  moisture  should  be  used. 
Fig.   25    illustrates   a   good  'flevice    for    this    purpose,   one   ad- 


-ARC-LA.MP    WIRINX. 


25. — SERVICE     ENTRANCE. 


vantage  of  which  !■;  that  the  porcelain  cover  spreads  the  wires 
the  proper  distance  apart. 

Where  cond:;;  terminates  in  a  switch  or  panel  box.  the  lining 
or  casing  of  the  panels  must  be  of  iron,  and  the  con 
duits  should  be  securely  fasteiud  to  it  so  as  to  make  a  good 
tleclrical  tonlacr.  1  l'^-  iml-  •>(  ili.>  conduit,  of  course,  must  be 
properly  bushed 
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The    Right    to  a    Patent    as    Between   Em- 
ployer and   Employee. 

By  John  Edson  Brady. 

To  determine  which  of  two  or  more  parties  is  rightfully  en- 
titled to  a  patent  is  a  task  frequently  placed  upon  the  courts  of 
the  United  States.  No  fixed  rule  can  be  laid  down  which  will 
cover  all,  or  even  a  majority  of  the  cases,  each  case  being  neces- 
sarily decided  upon  the  facts  presented.  The  respective  rights 
of  the  parties  are  in  many  cases  difficult  of  determination,  but 
in  no  case  is  the  question  presented  more  complicated  than 
when  the  parties  bear  to  each  other  the  ordinary  relationship 
of  employer  and  employee.  The  rule  that  the  "first  and  original 
inventor"  is  entitled  to  a  patent  always  holds  true.  However, 
it  is  obvious  that  a  prospective  inventor  may  dispose  before- 
hand of  his  rights  to  a  patent  upon  any  device  or  process  which 
he  may  invent,  and  in  such  case,  not  the  original  inventor,  but 
his  assignee  is  entitled  to  the  patent.  Thus,  an  employee  may 
agree  to  devote  his  inventive  faculties  to  the  service  of  his 
employer,  and  thus  confer  upon  him  all  the  fruits  of  his  in- 
ventive skill  during  the  period  covered  by  his  contract.  This, 
in  effect,  is  an  assignment  in  advance  by  the  employee  of  any 
inventions  which  he  may  make  during  the  term  of  his  employ- 
ment. An  agreement  of  this  kind,  however,  must  be  unequivo- 
cal, and  cannot  be  implied  from  a  general  bargain  for  his  time, 
skill  and  labor,  nor  is  it  proved  conclusively  by  the  fact  that  the 
experiments  resulting  in  the  invention  were  made  at  the  request 
and  expense  of  the  employers. 

But  it  is  in  cases  where  the  parties  have  made  no  contract 
other  than  the  ordinary  contract  of  employment  that  the  rights 
of  the  parties  must  often  become  most  intricately  involved. 
There  is  no  doubt  that  the  mere  fact  that  a  person  is  in  the 
employ  of  another  does  not  preclude  him  from  making  im- 
provements in  the  machines  with  which  he  is  connected,  and 
obtaining  patents  therefor,  as  his  individual  property,  and  that 
in  such  case  the  employer  would  have  no  more  right  to  seize 
upon  and  appropriate  such  property  than  if  the  relation  of  em- 
ployer and  employee  had  never  existed  between  the  parties. 
On  the  other  hand,  it  is  equally  clear  that,  if  the  patentee  be 
employed  to  invent  or  devise  certain  improvements,  the  patents 
which  he  obtains  on  such  improvements  belong  to  the  employer, 
since  in  making  the  improvements  he  is  merely  doing  what  he 
was  hired  to  do.     Gill  vs.  United  States,  i6o  U.  S.  426. 

In  the  case  of  Deane  vs.  Hodge,  35  Minn.  146,  it  appeared  that 
the  director  of  a  corporation  engaged  in  the  business  of  manu- 
facturing harvesting  machines  invented  an  improvement,  which 
was  immediately  taken  up  by  the  company  and  placed  on  every 
harvester  turned  out.  It  was  advertised  in  the  circulars  sent 
out  and  materially  increased  the  profits  of  the  business,  while 
the  additional  expense  of  adding  it  to  each  machine  was  trifling. 
There  was  no  express  agreement  between  the  company  and  the 
inventor,  and  it  was  held  that  the  inventor  owned  the  right  to 
the  patent  and  might  recover  a  reasonable  compensation  from 
the  company  for  the  use  it  had  made  of  his  invention.  Where 
a  party  has  availed  himself  of  the  services  or  used  valuable 
property  of  another,  such  as  an  invention,  the  law,  in  the  inter- 
est of  justice,  will  imply  an  agrement  to  pay  a  reasonable  com- 
pensation, unless  the  circumstances  attending  such  use  are  of 
such  a  character  as  to  justify  the  conclusion  that  it  was  the 
understanding  of  the  parties  that  the  use  was  to  be  gratuitous. 
It  is  true  that  a  man  has  a  right  to  render  a  voluntary  service, 
or  give  a  right  to  use  his  property  to  another,  without  remu- 
neration, and  if  he  does,  he  cannot  afterwards  recover  for  such 
services  or  use  of  his  property;  but  it  does  not  follow  that  his 
mere  neglect  to  demand  a  specific  agreement  for  compensation, 
or  to  forbid  the  use  of  his  property,  necessarily  deprives  him 
of  his  right  to  a  reasonable  remuneration.  The  circumstances 
may  be  such  as  to  show  that  the  understanding  of  the  parties 
was  that  the  services  rendered,  or  the  use  of  the  property,  was 
to  be  without  compensation ;  and  in  such  case,  the  party  can- 
not recover.  Where  the  evidence  fails  to  disclose  an  express 
agreement  or  understanding,  the  law  may  imply  a  contract  from 


the  circumstances  or  the  acts  of  the  parties;  and  where  there 
is  nothing  from  which  a  contrary  intention  or  understanding 
is  to  be  inferred,  it  is  a  just  and  reasonable  presumption  that 
he  who  has  received  the  benefit  of  the  services  or  property  of 
another  impliedly  undertakes  to  pay  for  it. 

In  another  case  the  plaintiff,  while  in  the  employ  of  the  de- 
fendant railroad,  invented  a  spark  arrester,  an  automatic  air 
brake  and  other  improvements  intended  for  use  on  railway  roll- 
ing stock.  The  general  manager  of  the  road,  upon  being  ap- 
prised of  the  inventions  of  the  master  mechanic,  ordered  a  por- 
tion of  the  rolling  stock  to  be  equipped  with  them.  After  the 
inventor  left  the  employ  of  the  railroad  he  brought  suit  to 
recover  damages  from  the  company  to  compensate  him  for  the 
use  by  the  company  of  his  patented  improvements.  It  was  held 
that  inasmuch  as  none  of  the  company's  labor  or  material  had 
entered  into  the  discovery  or  perfection  of  the  inventions,  the 
company  was  not  entitled  to  use  the  inventions  merely  because 
the  inventor  was  in  its  employ,  and  the  latter  was  allowed  to 
recover  the  reasonable  value  of  his  patents  to  the  company. 
The  use  of  the  patents  by  the  railroad  was  compared  to  the 
taking  of  coal  or  any  other  commodity  by  the  railroad.  If 
the  railroad,  for  instance,  had  run  out  of  coal,  and,  knowing 
that  its  master  mechanic  was  plentifully  supplied  therewith, 
had  ordered  him  to  bring  down  a  thousand  bushels  for  the  use 
of  the  company,  it  was  said  by  the  court,  "no  one  would  claim 
that  the  master  mechanic  should  not  be  paid  for  it,  because  he 
was  an  employee,  and  the  coal  was  necessary  to  the  proper 
carrying  on  of  his  department,  even  though  nothing  was  said 
about  pay."  Fort  Wayne,  Cincinnati  &  Louisville  Railroad 
Company  vs.  Haberkorn,  15  Ind.  479. 

In  1876  an  employee  of  a  manufacturing  corporation  was  in- 
structed to  devise  and  build  an  iron  sulky  plough  which  would 
retain  the  valuable  features  of  the  wooden  plough,  which  had 
previously  been  made  by  the  company,  and  would  also  have 
certain  new  features  suggested  by  the  president  and  other  offi- 
cers of  the  company.  The  employee  accordingly  went  to  work 
and  constructed  a  sulky  plough  of  wrought  and  malleable  iron 
whfch  met  with  the  approval  of  the  company's  pres'dent.  Dur- 
ing all  the  time  he  was  engaged  in  getting  the  new  plough 
ready,  the  employee  drew  a  salary  from  the  corporation  of 
$3,000  a  year,  and  the  men  who  did  the  manual  part  of  the 
work  were  in  the  employ  of  and  paid  by  the  corporation. 
While  the  employee  remained  with  the  company  he  never  made 
any  claim  of  property  in  the  new  plough,  and  never  claimed 
that  he  was  entitled  to  a  patent.  But  after  his  connection  with 
the  corporation  ceased,  and  after  the  corporation  had  been  en- 
gaged for  many  months,  with  his  consent,  in  the  manufacture 
of  the  ploughs  the  employee  applied  for  and  was  granted 
patents  covering  certain  parts  of  the  plough.  The  corporation 
having  in  the  meantime  dissolved,  its  trustee  brought  action 
against  the  employee  to  compel  him  to  convey  to  them  the  let- 
ters patent  which  he  had  obtained  upon  the  plough.  There  was 
nothing  in  the  contract  of  employment  which  gave  the  corpo- 
ration any  right  to  the  patents  on  the  plough,  and  it  was  held 
that  the  most  that  could  be  claimed  for  the  company  was  a 
mere  license  to  manufacture  the  ploughs,  which  right,  being  a 
mere  personal  one,  was  extinguished  by  the  dissolution  of  the 
corporation.  The  right  to  a  patent  belonged  to  the  employee. 
Hapgood  vs.  Hewitt,  119  U.  S.  226. 

There  are  many  other  cases  in  which,  while  the  employee  has 
been  regarded  as  being  the  proper  person  to  take  out  the 
patent,  it  has  been  held  that  the  employer  is  entitled  to  use  the 
subject  of  the  patent.  A  draftsman,  employed  by  the  United 
States  at  the  Frankford  Arsenal  in  Pennsylvania,  as  master 
armorer,  invented  during  the  term  of  his  service,  a  cartridge 
loading  machine  and  several  other  devices,  upon  all  of  which 
he  took  out  patents.  These  patents  he  assigned  to  various  per- 
sons, but  reserved  in  each  instance  the  right  of  the  government 
to  use  them.  His  engagement  required  him  to  perform  manual 
labor  and  exercise  mechanical  skill  in  the  service  of  the  gov- 
ernment, but  did  not  require  the  exercise  of  inventive  genius. 
.\fter  he  left  the  service  he  brought  an  action  against  the  gov- 
ernment to  recover  the  reasonable  value  of  the  use  of  his  in- 
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ventions  by  the  government.  The  case  raised  the  question 
whether  an  employee  paid  by  salary  or  wages,  who  devises  an 
improved  method  of  doing  his  work,  using  the  property  or 
labor  of  his  employer  to  put  his  invention  into  practical  form, 
and  assenting  to  the  use  of  such  improvements  by  his  em- 
ployer, may,  by  taking  out  a  patent  upon  such  invention,  re- 
cover a  royalty  or  other  compensation  for  such  use.  In  a  series 
of  cases  it  has  been  held  that  this  cannot  be  done.  The  in- 
ventor may  not  have  intended  to  give  the  benefit  of  iiis  discovery 
to  the  public  and  may  have  supposed  that,  by  giving  permission 
to  a  particular  individual  to  construct  for  others  the  thing 
patented,  he  could  not  be  presumed  to  have  done  so.  But  it 
is  not  a  question  of  intention  which  is  involved,  but  is  rather 
one  of  legal  inference,  resulting  from  the  conduct  of  the  inven- 
tor. It  was  here  held  that  the  draftsman  could  not  recover. 
"Clearly,"  said  the  court,  "a  patentee  has  no  right,  either  in 
law  or  morals,  to  persuade  or  encourage  officers  of  the  gov- 
ernment to  adopt  his  inventions,  and  look  on  while  they  are 
being  made  use  of  year  after  year  without  objection  or  claim 
for  compensation,  and  then  to  set  up  a  large  demand  upon  the 
ground  that  the  government  had  impliedly  promised  to  pay  for 
their  use.  A  patentee  is  bound  to  deal  fairly  with  the  gov- 
ernment, and  if  he  has  a  claim  against  it,  to  make  such  claim 
known  openly  and  frankly  and  not  endeavor  silently  to  raise 
up  a  demand  in  his  favor  by  entrapping  its  officers  into  making 
use  of  his  inventions."  Gill  vs.  United  States,  160  U.  S.  426. 
So,  also,  when  one  is  in  the  employ  of  another  in  a  certain  line 
of  work  and  devises  an  improved  method  of  work  or  instru- 
ment for  doing  that  work,  and  uses  the  property  of  his  em- 
ploj'er  and  the  services  of  other  employees  to  develop  and  put 
in  practical  form  his  invention,  and  e.xplicitly  assents  to  the 
use  by  his  employer  of  such  invention,  a  jury  or  court  trying 
the  facts  is  warranted  in  finding  that  he  has  so  far  recognized 
the  obligations  of  service  flowing  from  his  employment  and  the 
benefits  resulting  from  his  use  of  the  property  and  the  as- 
sistance of  the  co-employees  of  his  employer  as  to  have  given 
to  such  employer  an  irrevocable  license  to  use  the  invention. 
Solomon  vs.  United  States,  137  U.  S.  342. 

A  person  in  the  employ  of  a  smelting  company  invented  a 
new  method  of  tapping  and  withdrawing  molten  metal  from  a 
smelting  furnace.  He  took  out  a  patent  for  it  and  permitted 
the  company  by  which  he  was  employed  to  use  it  without 
charge  so  long  as  he  remained  in  its  employ,  which  was  about 
ten  years.  After  that  his  employer  continued  to  use  it,  and 
when  the  patent  was  about  to  expire  the  patentee  filed  a  bill 
against  the  company,  praying  for  injunctions,  preliminary  and 
perpetual,  and  for  an  accounting.  On  the  trial,  it  appeared 
that  the  invention  had  been  used  for  more  than  17  years  with 
the  knowledge  and  assent  of  the  patentee,  and  without  any 
complaint  on  his  part,  except  that  the  company  had  not  paid 
royalties  after  he  quitted  its  employment.  It  was  held  that  the 
employee  was  not  entitled  to  an  injunction.  Kcyes  vs.  Eureka 
Consolidated  Mining  Company,  158  U.  S.  150.  In  McClurg  vs. 
Kingsland,  17  How.  202,  the  inventor,  whose  name  was  Har- 
ley,  was  employed  by  the  defendants  at  their  foundry  in  Pitts- 
burg. In  1834,  while  he  was  so  employed,  Harlcy  invented 
an  improved  roller  ai  a  result  of  which  his  wages  were  in- 
creased. Harley  continued  in  his  employment  and  some  time 
after  making  the  invention  he  suggested  that  his  employers  take 
out  a  patent  and  purchase  his  right,  which  they  declined  to  do. 
He  made  no  demand  on  them,  however,  for  any  compensation 
for  using  his  improvement,  nor  did  he  give  them  any  notice 
not  to  use  it  until  a  misunderstanding  in  regard  to  another 
subject  arose  and  he  left  the  foundry.  It  was  held  that  the 
facts  amounted  to  a  "consent  and  allowance  of  such  use"  and 
gave  the  defendants  a  right  to  continue  the  use  of  the  invention. 

Many  contracts  of  employment,  in  which  it  is  contemplated 
that  the  employee  will  exercise  his  inventive  skill  for  the  bene- 
fit of  his  employer,  are  so  framed  that  under  them  any  inven- 
tions which  are  made  by  the  employee  belong  in  toto  to  the 
employer.  For  instance,  where  one  employs  another  to  make  a 
device,  pointing  out  the  distinct  and  dominating  feature  of  his 
improvement,  although  he  docs  not  make  anything  resembling 


a  perfect  drawing  for  the  guidance  of  the  other,  or  describe 
the  proposed  construction  in  detail,  the  maker  of  the  device  is 
not  entitled  to  claim  the  invention,  although  by  reason  of  his 
mechanical  skill,  he  may  have  made  a  neater  and  more  perfect 
device  than  was  in  the  mind  of  his  employer.  A  member  of  a 
firm  which  was  engaged  in  the  jobbing  sale  of  various  novel- 
ties wishing  to  get  out  an  improvement  upon  a  device  which 
his  firm  handled,  employed  a  person  engaged  in  the  manufac- 
ture of  electrical  and  brass  goods  to  prepare  a  model  for  him. 
The  novelty  consisted  of  an  arrangement  intended  to  be  fast- 
ened to  bath  tubs,  there  to  perform  the  functions  of  a  soap 
holder.  The  employer  was  something  of  a  mechanic,  having 
spent  the  years  of  his  youth  as  apprentice  and  journej'man  in 
the  shops  of  manufacturing  jewelers.  He  claimed  that  the  im- 
provement was  suggested  to  him  by  objections  raised  to  a  soap 
holder  which  was  on  sale  by  his  firm.  In  giving  directions 
for  the  making  of  the  novelty,  the  employer  did  not  make 
anything  resembling  a  drawing  for  the  guidance  of  the  party 
who  was  to  do  the  work,  nor  did  he  describe  the  improvement 
in  detail.  But  he  pointed  out  the  distinctive  and  dominating 
feature  of  his  improvement,  and  he  •  reasonably  accounted  for 
the  lack  of  particularity  of  detail  by  saying  that  he  was  talking 
to  a  mechanic  familiar  with  similar  devices  then  in  use  and  one 
who  had  been  employed  in  their  manufacture.  When  the  de- 
vice was  finished  each  party  filed  an  application  for  a  patent, 
but  the  employee  got  his  application  in  four  days  ahead  of  his 
employer.  In  an  appeal  from  the  decision  of  the  Commissioner 
of  Patents  it  was  held  that  the  employer  was  nevertheless  en- 
titled to  the'  patent.  It  was  undoubtedly  true  that  the  em- 
ployee, by  means  of  his  mechanical  skill  and  knowledge  of  the 
art,  had  made  a  neater  and  more  perfect  device  than  had  been 
in  the  mind  of  the  person  by  whom  he  was  employed,  but  he 
was  not  entitled  to  claim  the  invention  on  that  ground  alone. 
An  inventor,  who  employs  a  mechanic  to  embody  his  concep- 
tion in  practical  form  retains  his  exclusive  right  to  the  per- 
fected improvement  notwithstanding  the  perfection  is  partly 
due  to  the  e.xercise  of  the  mechanical  skill  of  the  employee. 
In  order  to  be  entitled  to  anything  in  the  premises  the  latter 
must  "invent"  something,  not  merely  improve,  by  the  exercise 
of  his  mechanical  skill,  upon  the  conception  which  he  has  been 
employed  to  work  out.  Huebel  vs.  Bernard,  15  App.  Cas. 
(D.  C.)   510. 

In  Annin  vs.  Wren,  44  Hun.  253,  the  plaintiff  was  engaged  in 
the  manufacture  of  iron  trucks  and  wheelbarrows  of  sheet 
iron.  In  February,  1883,  he  employed  the  defendant,  George 
Wren,  at  a  weekly  salary  of  $18,  to  apply  himself  personally  to 
the  development  of  the  business  and  to  develop  the  truck  and 
wheelbarrow  made  by  the  plaintiff.  Wren,  being  a  skilful 
draughtsman,  made  detailed  drawings  of  the  proposed  im- 
provements and  patterns  were  made  in  accordance  wi;h  the 
drawings.  The  design  was  to  get  patents  for  the  improve- 
ments and  engage  outside  capital  in  the  enterprise,  and  the 
patents  were  expressly  to  be  in  the  name  of  the  plaintiff.  In 
1884,  the  employee  made  application  for  a  patent  for  truck 
improvements  and  assigned  the  same  to  the  defendant,  Wil- 
liam Wren,  who  obtained  a  patent  therefor  in  his  own  name. 
This  action  was  brought  to  compel  William  Wren  to  assign 
the  letters  patent,  which  had  been  issued  to  him,  to  the  plain- 
tiff, and  it  was  held  the  patent  equitably  belonged  to  the  plain- 
tiff. The  special  service  of  inventing  was  the  entire  scope  of 
the  employment.  There  was  no  room  left  within  the  employ- 
ment for  inventing  by  the  employee  on  his  own  hook.  The 
employee  had  no  right  to  think  or  invent  for  himself  on  the 
particular  subject  matter  in  hand.  He  could  not  carry  off  both 
his  salary  and  the  only  valuable  product  of  his  work  under 
such  employment,  leaving  his  master  with  his  useless  models, 
the  result  of  his  uselessly  spent  money  on  tools,  machinery,  time, 
labor  of  self  and  employees,  with  only  a  license  or  shop  right 
which  is  not  assignable  or  useful  in  any  way  save  to  himself. 
Such  a  result  would  necessarily  have  defeated  the  whole  pur- 
pose of  the  contract  and  the  contracting  parties. 

In  Sparkman  vs.  Higgins,  i  Blatch.  205,  the  plaintiffs  brought 
a  bill  to  enjoin  the  making  of  oilcloths  of  a  certain  patented 
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I),itu-rn  ;nid  the  defendants  set  up  in  defense  that  the  plaintiffs 
wore  not  the  original  inventors,  but  that  one  in  their  cm- 
ploy  actually  made  the  invention.  This,  if  true,  would  be  a 
sufiicient  ground  upon  which  to  deny  the  plaintiff  any  rights 
in  the  matter.  In  regard  to  the  making  of  the  invention,  it 
appeared  that  the  plaintiffs  would  inform  the  employee  in 
question  that  they'  wished  him  to  get  up  a  pattern  and  would 
instruct  as  to  what  they  wanted  in  a  general  way.  If  the  pat- 
tern, when  finished,  did  not  meet  their  approval,  they  would 
criticize  and  suggest  and  perhaps  alter  and  improve  upon  it. 
It  was  held  that  the  plaintiffs  and  not  their  employee  were  the 
inventors.  To  constitute  an  inventor  it  is  not  necessary  that 
he  should  have  the  manual  skill  and  dexterity  to  make  the  pat- 
terns. If  the  ideas  are  furnished  by  him,  for  producing  the 
result  aimed  at,  he  is  entitled  to  avail  himself  of  the  manual 
skill  of  others  to  carry  out  practically  his  contrivance. 

Where  an  employer  conceives  the  result  embraced  in  the  in- 
vention, or  the  general  idea  of  a  machine  upon  the  particular 
principle,  and,  in  order  to  carry  his  conception  into  effect,  it  is 
necessary  to  employ  manual  dexterity,  or  even  inventive  skill 
in  the  mechanical  details  and  arrangements  requisite  for  carry- 
ing out  the  conception,  the  employer  is,  nevertheless,  the  inven- 
tor and  the  employee  the  mere  instrument  through  which  he 
realizes  his  idea.  If  any  of  the  essential  parts  and  principles 
of  the  machine  are  invented  by  the  employee  and  introduced 
into  the  machine  on  his  suggestion,  a  patent  taken  out  by  the 
employer  is  void.  But  if  it  appears  that  the  employee  merely 
suggests  alterations  in  the  form  or  proportions  oj  the  machine, 
then  the  employer  is  entitled  to  the  patent.  If  a  contrary  doc- 
trine were  to  be  maintained,  very  few  patents  could  be  upheld. 
Except  in  those  cases  where  the  inventor  is  also  the  mechanic 
who  constructs  the  machine,  patents  would,  in  general,  be 
necessarily  held  invalid.  One's  genius  may  be  equal  to  the 
task  of  conceiving  all  the  principles  as  well  as  the  general 
structure  and  form  of  a  machine.  But  he  may  be  unacquainted 
with  the  use  of  tools,  and  be  quite  unable  to  anticipate  in  what 
manner  the  contemplated  form  of  any  particular  part  of  the 
machine  may  affect  its  operation  until  the  work  is  in  progress 
and  the  materiality  of  fortn  can  then  be  readily  discerned. 
That  some  alterations  of  the  contemplated  form  or  proportions 

should  be  found  necessary  would  be,  in  most  instances,  to  be 
expected.  And  who  is  more  likely  to  perceive  the  necessity 
of  it,  and  to  suggest  it,  than  the  workman  who  is  engaged  in 
constructing  the  machine?   If  such  suggestions  were  sufficient  to 

invalidate  the  patent,  few  patents  would  be  found  equal  to 
the  test.    Wellman  vs.  Blood,  29  Fed.  Cas.  17,385. 

An  employee,  performing  work  assigned  to  him,  may  exer- 
cise his  inventive  faculties  in  any  direction  he  chooses,  with 
the  assurance  that  whatever  invention  he  may  thus  conceive 
and  perfect  is  his  individual  property.  But  this  general  rule  is 
subject  to  certain  limitations.  If  one  is  employed  to  devise  or 
perfect  an  instrument,  or  a  means  for  accomplishing  a  pre- 
scril)cd  result,  he  cannot,  after  successfully  accomplishing  the 
work  for  which  he  was  employed,  plead  title  thereto  as  against 
his  employer,  Whatever  rights  as  an  individual  he  may  have  had 
in  and  to  his  inventive  powers,  and  that  which  they  are  able  to 
accomplish,  he  has  sold  in  advance  to  his  employer.  One 
Clark,  employed  by  the  United  States  government  as  chief  of 
the  Bureau  of  Printing  and  Engraving,  was  assigned  the  duty, 
by  the  Connnittee  on  Ways  and  Means,  of  getting  up  the  best 
self-cancelling  revenue  stamp  which  he  could  devise.  Clark 
made  use  of  the  machinery  and  other  property  of  the  govern- 
ment and  perfected  a  stamp  which  was  accepted  by  the  com- 
mittee and  the  commissioner  of  internal  revenue.  No  agree- 
ment was  entered  into  between  the  government  and  Clark  con- 
cerning the  right  of  the  former  to  use  the  stamp  or  the  re- 
numeration,  if  any,  which  should  be  paid  for  it.  But  it  was 
understood  that  Clark  was  to  make  no  charge  lo  the  govern- 
ment on  accoimt  of  the  invention,  as  he  was  employed  for  the 
purpose  of  devising  it.  However,  Clark  assigned  all  his  rights 
in  the  matter  to  a  man  named  Solomons,  in  payment  of  a 
long-standing  obligation,  and  the  latter  secured  a  patent  and 
notified  the  government   that   he   would  like  lo   arrange   for   a 


proper  compensation  to  be  paid  him  for  allowing  the  govern- 
ment to  use  the  patented  stamp  upon  whiskey  barrels.  No 
attention  being  paid  to  his  communication,  he  brought  suit 
in  the  Court  of  Claims.  It  was  held  that  Solomons'  patent 
was  invalid  for  the  reason  that  Clark  had  never  secured  the 
right  to  a  patent.  Solomons  vs.  United  States,  137  U.  S.  342. 
To  sum  up,  the  employer  is  the  inventor  and  entitled  to  the 
patent  where  he  conceives  the  idea  of  the  invention,  and  em- 
ploys others  to  carry  out  the  conception,  even  though  the  lat- 
ter use  inventive  skill  in  the  details.  But  the  mere  fact  that 
the  actual  inventor  is  at  the  time  in  the  employ  of  another  does 
not  entitle  the  latter  to  a  patent  for  an  invention  made  by  his 
employee.  Inventions  made  and  introduced  without  the  em- 
ployer's knowledge  cannot  be  appropriated  and  patented  by 
the  employer.  Even  in  cases  where  the  inventor  \yzs  expressly 
employed  to  exercise  his  inventive  skill,  the  employer  is  not 
entitled  to  the  patent  unless  there  is  an  express  or  an  implied 
agreement  for  an  assignment,  but  the  right  to  the  patent  belongs 
to  the  actual  inventor.  The  employer,  however,  in  such  a  case 
has  an  implied  license  to  use  the  invention  thus  made  at  his 
expense,    .American  and  English  Encyc.  of  Law,  vol.  22,  p.  349. 


Boiler   Blow-Oft   Connections. 


By  R.  T.  Strohm. 
The  varioi's  impurities  that  are  carried  into  the  steam  boiler 
in  the  feed-water  and  that  arc  left  there  by  the  subsequent 
evaporation  of  the  water  give  rise  to  the  necessity  of  periodi- 
cal cleaning.  But,  thorough  cleaning  of  all  the  interior  sur- 
faces and  water  passages  involves  the  shutting  down  of  the 
boiler  and  the  cooling  of  its  setting,  a  matter  which  is  of  no 


IMI'LE   FORM   OF   SURFACE   BLOW-OFF. 


small  importance  in  a  plant  where  cutting  out  a  boiler  is  fol- 
lowed by  a  decrease  in  output  and  a  pecuniary  loss. 

To  obviate  the  necessity  of  opening  up  the  boiler  so  fre- 
•juently  aixi  thus  wasting  valuable  time,  metliods  have  been 
devised  whereby  foreign  matter  may  be  drawn  off  from  time 
lo  time  without  interfering  with  the  regularity  of  worWng  of 
the  plant. 

The  impuiitici  in  feed-water,  having  once  entered  the  boiler, 
will  manifest  themselves  in  one  or  both  of  two  ways.  Those 
that  are  light  and  flocculent  will  flcat  on  the  upper  surface  of 
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the  water,  and  the  heavier  ones  will  sink  to  the  bottom.  .\s 
a  consequence,  it  will  be  found  that  there  are  two  distinct 
.systems  by  which  such  impuri;ies  may  be  removed.  One  of 
these  is  the  surface  blow-off.  and  the  other  the  bottom  blow- 
off.     Each  consists  of  piping  so  arranged  that  at  any  desired 
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moment  the  accumulated  foreign  matter  may  be  blown  out  by 
the  pressure  in  the  boiler. 

The  simplest  form  of  surface  blow-off  would  consist  of  some 
such  arrangement  as  that  shown  in  Fig.  i,  in  which  a  small 
pipe,  a,  fitted  with  a  valve,  b,  is  screwed  into  the  rear  head  of 
the  boiler  at  the  water  level,  a  pan,  c,  being  fixed  inside  to  col- 
lect as  much  of  the  floating  matter  as  possible  and  hold  it  near 
the  outlet.  By  opening  the  valve  fc  at  intervals  and  for  short 
periods,  the  impurities  could  be  easily  discharged.  Such  an  ar- 
rangement is  objectionable,  however,  in  several  respects.  The 
pipe  a  is  not  a  large  one.  and  if  the  water  level  falls  to  any 
great  extent,  the  outlet  will  be  wholly  uncovered,  so  that  upon 
opening  the  valve,  b,  only  steam  would  escape.  Again,  this  de- 
vice would  be  intermittent  in  its  action,  depending  upon  the 
care  or  thoughtfulness  of  the  attendant. 

As  an  improvement  on  such  a  crude  system,  the  continuous 
automatic  surface  blow-off  or  skimmer  was  devised.  Fig.  2 
shows  an  apparatus  of  this  kind.  It  consists  of  three  skimming 
funnels,  a.  that  open,  at  their  small  ends,  into  the  discharge 
pipe,  b.  leading  into  the  lower  chamber,  c,  of  the  blow-off  tank, 
d.  The  foreign  matter  is  caught  at  the  surface  of  the  water 
in  the  boiler  by  the  funnels  and  is  carried  to  the  chamber,  c. 
From  this  point  the  water  rises  through  the  filtering  material,  e, 
leaving  the  sludge  behind  in  the  bottom  of  the  tank,  d.  from 
which  it  may  be  blown  by  opening  the  valve  /.  The  filtered 
water  passes  upward  into  the  chamber,  g,  and  thence  to  the 
boiler  through  the  pipe  h.    A  continuous  circulation  takes  place 


boiler  is  such  as  to  cause  much  of  the  scale  to  settle  near  the 
blow-off  pipe,  from  where  it  may  be  blown  out  by  opening  the 
cock  b. 

However,  it  must  be  remembered  that,  with  the  blow-off  pipe 
connected  at  a,  it  is  directly  in  the  path  of  the  hot  gases  as  they 
pass  from  the  furnace  to  the  tubes.  Further  than  this,  the 
blow-off  is  used  intermittently  and  there  is  no  circulation  of 


FIG.  3. — FLCATISC   SKIMMER   FOR  SlRFACE  BLOW-OFF. 

•iiroughout  this  system  when  the  boiler  is  in  service,  and  hence 
the  skimming  action  is  uninterrupted  and  independent  of  out- 
side attention.  Moreover,  the  hot  water  carrying  the  sludge 
to  the  settling  tank  is  returned  to  the  boiler,  purified,  and  there 
is  no  heal  loss  beyond  that  due  to  radiation. 

The  device  in  Fig.  2  would  become  inoperative  if  the  water 
level  should  rise  above  or  fall  below  the  mouths  of  the  funnels, 
and  they  are  made  wide  to  allow  of  sonic  fluctuation.  The 
arrangement  in  Fig.  3.  however,  provides  for  any  change  of 
height  of  the  water  level,  since  the  single  funnel,  a,  is  fitted 
with  a  pair  of  floats,  b,  b.  The  discharge  pipe  has  a  swinging 
joint  at  1".  by  virtue  of  which  the  floats  arc  cnabUvl  to  keep  the 
funnel  alw.iys  at  the  level  of  the  water.  The  remainder  of  the 
system  differs  only  in  details  from  the  one  already  described 
and  Ihc  principle  of  action  is  the  same. 

The  niethcx]  of  arranging  the  br>ttoin  bUrw-off  will  depend 
on  the  type  of  boiler.  Obviously,  the  blow-off  pipe  must  he 
connected  at  a  point  where  the  scale  and  sludge  would  naturally 
collect,  which  would  be  at  the  lowe-st  point  of  the  water  space. 
Another  reason  for  locating  it  at  the  lowest  point  is  that  the 
blow-off  must  serve  as  a  means  of  draining  the  boiler  com- 
pletely when  it  is  desirc<l  to  inspect  it  internally. 

The  ordinary  return-tubular  Iwiilcr  gives  greater  difficulty 
in  the  location  and  pt'/tection  of  the  blow-off  pipe  than  any 
other  type  of  boiler.  As  ordinarily  set,  the  rear  end  of  the 
boiler  is  an  inch  or  so  lower  than  Ihr  frotrt  end.  and  the  blow- 
off  pipe  is  screwed  into  the  urulcr  side  of  the  shell  plate  at  the 
rear,  as  at  a  in  Fig.  4        The  circulation  in  the  rcturn-tnliular 


FIG.      4. — BLOW-OFF     COXXECTIOX 
O.V  RETURN   TUBULAR  BOILER. 


FIG.   5. — PROTECTED  BLOW-OFF  FOR 
RF.TURX    TUBULAR    BOILER. 


water  in  the  pipe.  As  a  consequence,  trouble  is  certain  to  arise 
unless  reasonable  precautions  are  taken  to  prevent  it.  VVith 
the  arrangement  shown  in  Fig.  4  it  would  be  only  a  matter 
of  time  before  sediment  would  collect  in  the  elbow,  c,  where 
it  would  be  baked  hard  by  the  intense  heat  and  lack  of  cir- 
culation. The  elbow  and  the  vertical  pipe  would  then  rapidly 
clog  with  scale,  and  this  scale  would  further  prevent  the  heat 
from  being  transmitted  to  the  water  in  the  pipe.  .\s  a  result, 
the  pipe  would  be  burned  out,  and  would  have  to  be  replaced. 
That  such  trouble  as  this  is  very  real  and  not  uncommon  may 
be  inferred  from  the  fact  that  some  engineers  have  had  to  re- 
new the  bottom  blow-off  pipe  as  frequently  as  once  in  six 
weeks.  Hence  the  need  of  proper  protection  of  this  important 
Ptting. 

First  of  all,  the  elbow  should  not  be  in  the  path  of  the  hot 
gases.  The  arrangement  shown  in  Fig.  5  will  accomplish  this, 
since  the  bend  is  beneath  the  floor  of  the  setting,  where  it  is 
protected  by  the  brick  and  soot  covering  it.  The  blow-off  pipe, 
b.  is  enclosed  in  a  larger  pipe,  a,  the  space,  c.  between  them  be- 
ing filled  with  mineral  wool  or  asbestos.  Outside  of  all,  a  third 
pipe,  d.  is  placed,  reaching  from  the  shell  to  the  floor  beneath. 
Thus  the  vertical  pipe.  b.  is  completely  protected  from  the  action 
of  the  flames  and  hot  gases. 

Another  method  of  protecting  this  pipe  is  shown  in  Fig.  6. 
Here  a  brick  pier  is  built  up  around  the  pipe,  extending  from 
the  boiler  to  the  floor.  The  bricks  are  laid  carefully  in  a  mor- 
tar of  fireclay  and  the  whole  is  covered  with  a  layer  of  fire- 


FIG.  6. — l-ROTtCTED  BU)W-OFF.       FIG.  ;.— SURFACE  AND  BOTTOM  BLOW 

OFF    OINNEITION. 

clay  after  being  built.  This  is  a  simple  and  effective  way  and 
is  much  used.  Sometimes.  instca<l  of  a  rectangular  pier  sur 
rounding  the  pipe,  a  V-shapcd  guard  is  built,  with  the  point 
toward  the  front  of  the  boiler.  This  is  open  at  the  rear,  how 
ever,  and  is  not  so  good  as  the  enclosing  brickwork.  Still  an 
other  way  of  preventing  the  pipe  from  burning  out  is  to  wrap 
it  tightly  and  thickly  with  asbestos  rope. 
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The  manner  of  connecting  the  vertical  pipe  to  the  boiler 
should  be  carefully  observed.  It  is  not  satisfactory  to  screw 
the  pipe  directly  into  the  plate,  for  the  plate  may  be  too  thin 
to  enable  a  good  connection  to  be  made.  Instead,  a  steel 
flange  should  be  riveted  to  the  boiler,  and  the  blow-off  pipe  at- 
tached to  this.  Also,  the  pipe  should  be  free  to  have  a  rea- 
sonable amount  of  expansion,  which  demands  that  it  shall  not 
be  fixed  too  tightly  in  the  rear  wall  or  in  the  floor  of  the 
setting. 

An  additional  means  of  prolonging  the  life  of  the  blow-off 
pipe  is  to  maintain  a  circulation  through  the  pipe,  as,  for  ex- 
ample, by  the  arrangjment  shown  in  Fig.  7.  This  shows  a  coln- 
bination  of  surface  and  bottom  blow-off,  the  discharge  pipes,  a 
and  b,  being  connected  by  the  riser,  c.    When  the  boiler  is  in 


FIG.  8. — BLOW-OFF  CONNECTION   OF  BABCOCK   &  WILCOX   BOILER. 

operation,  the  blow-off  cock,  d,  is  closed  and  the  valves,  e  and 
/,  are  open,  and  there  is  a  continuous  circulation  through  the 
pipes,  a,  b  and  c,  that  prevents  the  collection  of  sediment  in, 
and  overheating  of,  the  bottom  blow-off  pipe.  When  it  is  de- 
sired to  use  the  surface  blow-off,  the  valve  e  is  closed  and  the 
cock  d  is  opened.  When  the  bottom  blow-off  is  to  be  used,  the 
valve  /  is  closed  and  the  cock  d  opened. 

In  all  cases  where  the  blow-off  pipe  is  exposed  to  the  hot 
gases  it  should  be  made  of  extra-heavy  pipe  in  order  to  re- 
duce the  chances  of  failure.  In  fact,  many  specifications  name 
extra-heavy  pipe  whether  there  is  any  protecting  device  to  be 
used  or  not. 

Where  there  are  several  boilers  in  service,  it  is  not  unusual 
to  find  them  connected  to  a  common  blow-off  main  leading  to 
the  sewer.  This  is  a  questionable  practice,  inasmuch  as  it  may 
become  dangerous.  Suppose  that,  while  one  boiler  of  the  bat- 
tery is  open  for  inspection,  the  blow-off  cock  on  one  of  the 
others  should  be  opened.  The  consequences  to  an  inspector  in- 
side the  idle  boiler  would  be  terrible.  This  is  no  hypothetical 
case.    Accidents  of  precisely  this  character  are  on  record,    Evi- 


FIG.    9. — BLOW-OFF    CONNECTION    OF    HEINE    BOILER. 

dcntly  the  safe  plan  is  to  have  each  boiler  discharge  through  its 
own  pipe. 

In  the  Babcock  &  Wilcox  water-tube  boiler  as  illustrated  in 
Fig.  8,  the  water  is  forced  into  the  upper  drum  through  the 
feed-pipe,  a.  The  circulation  then  is  downward  through  the 
risers,  b,  upward  toward  the  front  header  through  the  tubes,  c, 
and   thence   back  to  the   rear   in   the  drum   above.     The   rear 


header  is  connected  to  a  mud  drum,  d,  that  forms  the  lowest 
part  of  the  water  space.  To  this  drum  the  blow-off  pipe,  e, 
is  attached. 

The  Heine  boiler,  also  of  the  water-tube  type,  has  a  double 
blow-off  system.  The  usual  bottom  blow-off  is  provided  at  a, 
the  lowest  part  of  the  rear  water  leg.  An  auxiliary  blow-off, 
however,  is  installed  at  b.  Suspended  inside  the  steam  drum, 
beneath  the  water,  is  a  long  drum,  c,  closed  at  the  rear  end  but 


FIG.     10. — BLOW-OFF    CONNECTIO.V     OF     STIRLING    BOILER. 

open  at  the  front.  Into  this  drum  the  feed-pipe,  d,  discharges, 
and  thus  the  incoming  feed-water  is  heated  to  nearly  the  tem- 
perature of  the  surrounding  water  before  it  begins  to  circu- 
late through  the  tubes.  The  result  is  that  a  large  part  of  the 
soluble  impurities  are  precipitated  in  the  drum  c,  from  which 
they  are  removed  at  intervals  by  the  opening  of  the  valve  at  b. 
The  Stirling  water-tube  boiler,  differing  in  design  from  either 
of  thfe  foregoing,  is  shown  in  Fig.  10.  The  feed-water  enters 
the  rear  upper  drum  at  a,  passes  downward  through  the  tubes 


FIC.    II. — liLOW-OIF   CO.N.NtCnuN    UK    CAU.Mi.   BOILER. 

b  into  the  mud  drum,  c,  and  thence  upward  through  the  other 
tubes.  .\t  the  bottom  of  the  drum  the  blow-off  pipe,  d,  is  attached.  ■ 
In  the  case  of  the  Cahall  vertical  boiler,  consisting  of  upper 
and  lower  drums  connected  by  tubes  almost  vertical,  as  in  Fig. 
II,  the  lowest  part  of  the  water  space  is  at  the  bonom  of  the 
drum,  (I,  and  this  is  the  logical  point  of  attachment  of  the  blow- 
off  pipe,  h.  Had  the  boiler  been  a  fire-tube  instead  of  a  water- 
tube,  the  blow-off  pipe  would  have  been  connected  to  the  w^ater 
leg  at  its  lowest  point. 


November  2,  1907. 


ELECTRICAL      WORLD. 


LETTERS    ON    PRACTICAL 
SUBJECTS. 


THE    CARE    OF    ELECTRIC    DRILLS. 

Few  pieces  of  electrical  apparatus  receive  harder  usage  than 
motor-driven  drills,  and  in  many  cases  lack  of  proper  care, 
coupled  with  severe  service,  have  given  rise  to  the  impression 
that  electric  drills  are  not  reliable  tools.  The  proper  main- 
tenance of  an  electric  drill  is  not  a  serious  difficulty.  Operation 
with  reasonable  care  contributes  its  part  to  the  reliable  service 
which  may  be  expected  of  a  good  drill,  and  a  little  intelligence 
exercised  in  the  field  will  save  many  an  interruption.  The  prac- 
tice of  using  the  wrong  size  of  fuses  in  drill  sockets  opens  the 
door  'to  trouble,  as  does  the  habit  often  seen  of  dragging  the 
drill  around  by  its  cable.  When  a  drill  refuses  to  start,  ignor- 
ant operators  will  sometimes  take  it  to  pieces  before  finding 
whether  the  fuse  is  blown,  or  whether  current  is  on  the  line. 

In  some  styles  of  drills  the  use  of  oil  on  the  armature  bear- 
ings leads  to  insulation  troubles.  Even  on  spindle  bearings,  oil 
should  be  used  sparingly.  Small,  rather  than  large  quantities 
of  grease  in  the  gear  bo.xes  are  desirable,  and  in  most  cases  an 
application  once  a  week  or  two,  depending  on  the  service,  should 
be  sufficient.  Attempting  to  drill  with  dull  drills,  using  larger 
drills  than  the  outfit  is  rated  for,  and  feeding  too  fast  when 
the  point  of  the  drill  is  breaking  through  the  stock,  often  lead 
to  damage  in  the  motor  windings. 

In  case  a  drill  refuses  to  operate,  the  first  course  should  be  to 
look  at  the  commutator  and  brushes,  throwing  the  drill  switch 
several  times.  If  no  spark  can  be  seen  at  the  brushes  when  the 
switch  is  thrown  in,  the  drill  should  be  disconnected  from  the 
line,  and  a  test  made  by  lamp  or  otherwise,  to  find  out  if  the 
power  is  on.  If  the  fuse  is  intact  and  the  commutator  all 
right,  a  careful  inspection  of  the  commutator  and  brushes 
should  be  made  to  see  whether  one  of  the  brushes  is  not  being 
held  off  the  commutator  by  dirt  or  grease.  The  remedy  here 
is,  of  course,  to  wipe  off  both  commutator  and  brushes,  turn- 
ing the  armature  completely  over  in  so  doing.  If  the  trouble  is 
not  here,  it  may  be  in  the  switch.  This  applies  to  a  search  for 
an  open  circuit  or  a  condition  in  which  the  drill  does  not  get 
current. 

If  an  electric  drill  refuses  to  work  properly  or  overheats 
with  an  excessive  spark  visible  at  the  brushes,  the  commutator 
should  be  examined  for  burning  in  any  particular  spot.  If  it  is 
not  burned,  but  simply  dirty,  a  few  drops  of  kerosene  applied 
to  it  on  a  cloth  will  be  sufficient  to  stop  sparking.  The  brushes 
should  bear  on  the  commutator  with  a  moderate  pressure. 

It  occasionally  happens  that  a  field  wire  is  broken,  which 
causes  excessive  sparking  and  may  cause  the  drill  to  run  at  far 
above  normal  speed.  This  can  be  found  by  removing  the 
arm&ture,  then  switching  on  the  current,  and  trying  the  pole 
pieces  for  magnetism  with  a  piece  of  iron  or  steel.  If  no  mag- 
netism is  present,  the  field  circuit  is  open,  and  an  examination 
must  be  made  to  determine  the  exact  point.  Unless  a  break  can 
be  very  easily  repaired,  it  is  better  to  send  it  back  to  the  makers. 
If  the  commutator  shows  a  decided  burn  between  any  two 
bars,  or  the  armature  coils  arc  burned,  as  indicated  by  the  in- 
sulation being  scorched,  the  armature  should  be  returned  to  the 
factory  where  it  was  made  for  repairs,  or  a  new  armature  sub- 
stituted. It  is  generally  inadvisable  to  have  local  electricians 
mend  such  armatures.  The  only  electrical  trouble  likely  to 
occur  is  a  ground,  causing  the  workman  to  receive  a  shock 
when  handling  the  drill.  This  can  be  located  by  testing  the 
armature,  fields  and  switch  separately,  using  a  test  lamp  and 
trying  the  circuit  between  the  winding  and  the  armature  shaft 
or  the  housing  of  the  drill.  In  cases  where  drills  are  operated 
from  trolley  circuits  with  a  pole  for  the  connection  staff,  a 
fuse  block  should  be  placed  near  the  top  of  the  pole  so  as 
to  make  it  necessary  for  the  operator  to  remove  the  pole  from 
the  line  in  order  to  replace  the  fuse. 

Boston,  Mass.  K.  S.  Howarb. 


TINNING   BLOCK    FOR   ELECTRIC    SOLDERING   TOOL. 

During  several  years'  use  of  the  electric  soldering  tool,  the 
writer  has  tried  many  ways  of  keeping  the  tool  coated  with 
solder,  or  "tinned,"  but  thus  far,  a  substitute  for  the  homely 
but  efficient  "tinning  brick"  has  not  been  found.  Some  sort  of 
support  must  be  used  for  the  electric  tool  when  it  is  being 
heated,  and  when  not  in  actual  use.  All  kinds  of  stands  have 
been  tried  for  this  purpose,  but  a  common  clay  brick  answers 
just  as  well. 

Fig.  I  shows  the  method  used  by  the  writer,  in  which  two 
"soft"  bricks  comprise  the  entire  outfit  needed  for  supporting 
and  for  tinning  the  tool.    As  shown,  one  brick  is  used  merely 


FIG.  I. — ELECTRIC  SOLDERING  TOOL. 

as  a  support  for  the  soldering  tool,  while  the  other  brick  is 
used  to  contain  the  tinning  material  and  to  furnish  a  material 
which  will  keep  the  copper  bit  bright  enough  to  receive  its 
coating  of  "tin." 

Fig.  2  represents  a  section  of  the  tinning  brick,  which  is 
scooped  out  on  top  as  shown  by  the  lower  line.  The  brick 
need  not  be  hollowed  out  as  much  as  shown.  If  a  hollow  place 
Vz  in.  deep  is  dug  in  the  middle  of  the  brick  with  a  cold  chisel, 
it  will  be  enough  to  start  with,  and  subsequent  use  of  the  tool 
in  the  act  of  tinning,  will  hollow  out  the  brick  as  shown.  In  time, 
of  course,  it  will  dig  a  hole  through  the  bottom  of  the  brick, 
when  a  new  brick  will  be  necessary. 

Into  one  end  of  the  hollow  in  the  brick,  some  sal-ammoniac 
is  placed  to  help  tin  the  copper  bit.  Sal  ammoniac  is  a  natural  flux 
for  copper  and  aids  greatly  in  keeping  the  tool  well  tinned. 
Next,  as  shown  by  Fig.  2,  some  melted  solder  is  run  into  the 
hollow  in  the  brick,  and  lastly  enough  resin  to  fill  the  cavity 
nearly  to  the  top. 

When  the  tool  is  not  in  use,  the  electricity  is  switched  off  and 
the  tool  permitted  to  lie  in  the  resin.  If  it  is  desired  to  repair 
the  tin  coating  a  little  when  the  tool  is  in  use,  the  latter  is 
rubbed  on  the  brick  below  the  layer  of  solder  and  the  layer  of 
resin.     If  the  tool  is  in  very  bad  condition,  it  may  be  pushed 


FIG.   2. — CROSS    SECTION    OF   TINNING   BLOCK. 

into  the  sal-ammoniac  once  or  twice  and  then  rubbed  in  the 
solder  again.  It  requires  but  little  heat  to  keep  the  brick  and 
its  contents  ready  for  instant  use.  In  fact,  the  brick  is  a  fair 
non-conductor  of  heat  and  prevents  the  escape  of  heat  from 
one  side  of  the  tool. 

When  momentarily  not  in  use,  the  tool  remains  in  the  solder 
which  becomes  melted  underneath  the  layer  of  resin.  When 
the  copper  bit  becomes  too  hot,  it  will  begin  to  volatilize  the 
resin,  thus  calling  the  attention  of  the  workman  to  this  fact, 
whereupon,  the  electricity  will  be  turned  off  from  the  tool,  or 
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the  amount  reduced  by  means  of  a  suitable  resistance.  Thus 
the  apparatus  is  not  only  a  stand  for  the  tool,  a  continuous 
tinning  arrangement,  but  it  is  an  alarm  as  well,  giving  a  smoke 
notice  whenever  the  tool  is  getting  hot  enough  to  burn  the 
tinning  od  of  the  copper. 

Only  a  very  soft  brick  should  be  used  for  this  purpose.  A 
vitriticd  paving  brick  is  of  no  use.  A  soft  yellow  brick  is 
preferable,  although  a  fire  brick  can  be  made  to  answer  fairly 
well.  A  sandlime  brick  does  not  work  very  well.  It  seems  to 
"kill"  the  solder  as  well  as  the  resin  and  the  sal-ammoniac. 

Detroit,  Mich.  John  Jackson. 


SOME    IIOILER    A.Nl)    I'UMP    TK0UHLES. 

A  recent  boiler  and  pump  experience  may  be  of  interest  to 
readers.  When  the  boiler  in  question  was  opened  and  nearly 
three-sixteenths  inch  of  very  hard  scale  was  found  coated  fast 
to  the  inside  of  the  water  tubes,  it  was  high  time  that  something 
was  done  to  lessen  the  coal  bills.  The  scale  was  so  hard,  and 
adhered  so  firmly  to  the  inner  sides  of  the  tubes,  that  it  seemed 
almost  impossible  to  start  the  scale  without  destroying  the  tubes. 
For  two  days  all  the  men  that  could  get  at  the  tubes,  hammered 
away  with  cold  chisels  without  seeming  to  make  an  impression 
upon  the  scale. 

Next,  a  turbine  scale  remover  was  tried  with  60  lbs.  pres- 
sure in  the  water  inains,  and  that  tube  cleaner  made  about  as 
much  impression  upon  the  scale  as  a  cheese  bullet  would  upon 
a  war  ship.  Next,  a  6  in.  x  4  in.  x  6  in.  duplex  Worthington  pump 
was  placed  convenient  to  the  front  of  the  boiler  and  con- 
nected direct  to  the  turbine  by  means  of  very  strong  wire- 
wound  rubber  hose.  The  suction  of  the  pump  was  connected 
direct  to  the  water  main  and  its  60  lbs.  pressure,  which  forced 
a  considerable  stream  of  water  through  the  pump  when  air 
was  cut  off  from  that  appliance. 

Compressed  air  was  used  in  the  business  which  operated  the 
power  plant  and  air  at  90  lbs.  pressure  was  turned  into  the 
steam  end  of  that  duplex  pump.  It  can  be  easily  understood 
that  the  pressure  in  the  air  chamber  of  that  pump  was  some- 
thing worth  having.  A  pressure  gauge  applied  to  the  water  vent 
of  the  pump  showed  a  fluctuating  pressure  between  180  and 
240  lbs.  to  the  square  inch,  and  the  manner  in  which  the  hose 
which  was  attached  to  the  turbine  cut  up  around  the  front  end 
of  the  boiler  was  lively,  to  say  the  least,  and  it  required  the 
united  efforts  of  two  men  to  keep  the  turbine  to  its  work  and 
to  control  the  very  lively  hose  connection. 

But,  alas,  though  the  turbine  ran  mightily,  and  tons  of  city 
water  was  wasted  through  the  pump  and  the  tube  cleaner,  the 
scale  seemed  to  have  decidedly  the  best  of  it,  and  two  days' 
work  only  saw  15  tubes  cleaned — and  of  those  15,  out  of  70, 
how  many  of  them  would  be  tight  after  the  scaling  operation 
is  complete?  That  is  a  mighty  question,  and  it  is  pretty  safe 
to  say  that  many,  if  not  all  of  those  tubes  will  leak  so  badly 
that  it  will  be  impossible  to  run  the  boiler  without  further 
repairs.  Once  a  water  tube  is  so  badly  coated  with  scale  on 
the  inside,  that  so  heavy  a  pressure  is  necessary  to  remove 
the  scale,  it  is  almost  a  foregone  conclusion  that  the  tubes  will 
be  so  nearly  destroyed  in  forcibly  removing  the  scale,  that  they 
will  prove  worthless  and  must  be  replaced  before  the  boiler 
can  be  operated  to  advantage  after  the  cleaning. 

Instead  of  letting  a  boiler  go  until  such  a  heavy  scale  forma- 
tion results  in  enormously  increasing  the  coal  consumption, 
how  much  better  it  is  to  use  continuously  the  necessary  amount 
of  the  proper  solvent,  that  the  scale  may  be  chemically  removed 
from  the  tubes.  Then,  use  the  necessary  chemical  in  the  feed 
water  to  prevent  the  formation  of  scale,  or  use  such  purifiers 
as  may  be  found  necessary.  But,  the  question  is  asked:  "How 
is  all  this  to  be  determined— the  'proper  solvent'  and  the 
'necessary  chemical'?"  Well,  that  is  easy.  Just  send  a  sample 
of  the  water  to  a  reputable  chemist  and  have  the  liquid  ex- 
amined for  substances  detrimental  to  steam  boilers. 

The  chemist  will  very  soon  tell  just  what  salts  are  contained 
in  the  water,  and  he  will  also  tell  what  chemicals  should  be  used 
be  used  to  prevent  scale  formation.  If  the  impurities  held  in 
solution   in   the   water   are  of   such   nature   tliat   they  may   best 


be  removed  by  means  of  a  feed-water  purifier,  then  the  chemist 
will  determine  that  fact  also,  and  by  following  his  advice, 
the  steam  boiler  will  never  have  its  tubes  knocked  to  pieces  by 
240  lbs.  hydrostatic  pressure  in  a  turbine  tube  cleaner. 

The  detection  of  leakage  in  the  water-end  of  a  duplex  pump 
was  most  graphically  illustrated  during  the  use  of  the  steam 
pump  as  described  above.  It  was  thought  that  there  was  con- 
siderable leakage  past  one  of  the  water  pistons,  and  to  de- 
termine which  one,,  a  pressure  gauge  reading  up  to  300  lbs.  was 
attached  to  the  pump  by  removing  the  pet-cock  from  the  top 
of  the  water-end  of  the  pump.  The  water-delivery  pipe  was 
throttled  by  means  of  a  valve  until  the  pump  was  working 
up  to  about  240  lbs.  as  indicated  by  the  gauge.  Of  course,  this 
pressure  would  not  be  maintained  all  the  time,  but  would 
fluctuate  during  each  stroke,  but  it  was  noted  that  the  pres- 
sure was  maintained  very  steadily  while  one  of  the  water  cylin- 
ders was  working,  and  that  the  pressure  fell  off  very  fast  while 
the  other  cylinder  was  at  work. 

This  occurrence  demonstrated  that  one  of  the  cylinders  leaked 
badly  and  it  furthermore  showed  that  there  was  more  leakage 
at  one  end  of  the  water  cylinder  than  there  was  at  the  other 
end.  By  completely  closing  the  valve  in  the  discharge  pipe, 
and  then  running  the  pump,  the  amount  of  leakage  which 
existed  was  plainly  shown.  When  it  was  demonstrated  that  this 
pump  would  make  nine  complete  strokes  a  minute  with  the 
discharge  valve  tightly  closed,  then  the  owner  commenced  tc 
figure  what  the  existing  leakage  in  the  water  cylinder  was 
costing  him  for  coal.  This  leakage  is,  of  course,  in  addition 
to  the  leakage  of  steam  which  might  be  taking  place  past  the 
steam  piston.  This  leakage  is  easily  detected  by  removing  the 
exhaust  pipe  and  running  the  pump  very  slowly  with  the  ex- 
haust passing  freely  from  the  pump  into  the  room. 

Sometimes  it  is  found  that  steam  literally  blows  right  through 
the  pump,  and  that  the  waste  of  coal  from  this  cause  alone, 
is  something  enormous.  In  more  than  one  instance,  steam 
enough  thus  leaks  past  the  pistons  to  run  another  pump  of 
the  same  size  as  the  one  under  consideration.  The  steam 
leakage,  added  to  the  steam  used  by  nine  strokes  a  minute  extra 
for  water  slippage,  sent  the  steam  consumption  of  this  pump 
up  to  325  lbs.  of  water  to  each  horse-power-hour !  Rather  an  ex- 
pensive pump  to  operate?  And  this  pump,  with  all  its  expense, 
can  be  found  running  in  duplicate  in  many  an  engine  room. 

The  two  easily  made  tests  above  described  should  be  fre- 
quently applied  to  every  steam  pump  and  the  results,  if  carefully 
noted  and  acted  upon,  will  save  a  considerable  amount  of  coal 
to  the  engine  owner. 

WiLLOUGHBV,  Ohio.  Ja.mes   F.   Hobart. 


A     SHEET-IRON    BELT. 

When  looking  over  a  thirty-year-old  book  recently.  I  came 
across  the  following  description  of  a  sheet-iron  belt,  which 
may  be  of  interest  to  your  readers : 

"Mr.  John  Spiers,  of  Worcester,  Mass.,  gives  us  an  account 
of  a  sheet-iron  belt.  A  lathe  used  for  turning  rolling-mill 
rolls,  compound  geared,  has  a  48-in.  pulley  on  it :  this  is  driven 
by  an  18-in.  pulley  on  the  countershaft  which  makes  120  r.  p.  m. 
and  is  8  ft.  from  the  48-in.  pulley  measured  from  center  to 
center.  Both  pulleys  are  of  iron,  smoothly  turned  on  faces. 
.■\  7-in.  double-leather  belt  was  used  on  these  pulleys,  but  would 
slip  when  the  turning  tool  became  dull.  This  belt  was  replaced 
by  one  made  of  Russia  sheet  iron,  such  as  is  used  for  stove 
pipes  and  .parlor  stoves,  and  was  riveted  together  in  the  ordi- 
nary way:  it  was  7  ins.  wide  and  2  ins.  longer  than  the  l.-a:her 
belt.  This  extra  length  made  up  for  the  want  of  elasticity  in 
the  iron.  During  one  year's  steady  run  this  iron  belt  could  not 
be  slipped,  even  when  a  heavy  cut  on  a  25-in.  roll  was  taken, 
which  broke  a  'Sanderson'  steel  tool  having  a  section  of  2  ins.  x 
2'/j  ins.,  a  cutting  surface  of  2' j  ins.,  a  feed  of  l-i  in.  per 
revolution,  and  an  overhang  of  4  ins."  This  is  certainly  a 
novelty  in  belt  drive  and  appeared  to  have  worked  very  satis- 
factorily, although  one  would  hardly  have  expected  sheet  iron 
to  stand  constant  bending  for  such  a  length  of  time. 

BuFFAi.o.  N"    Y.  GeoRCE  C.  Pearce.    - 
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GROUND    PLATES    FOR    CENTRAL    STATION     WORK. 

I  give  herewith  a  method  of  making  a  ground  which  appeals 
to  me  as  being  very  serviceable.  The  writer  has  been  im- 
pressed of  late  with  the  vagueness  of  the  data  available  with 
regard  to  the  proper  size  and  method  of  installing  ground 
plates  for  central  station  work.  The  method  of  grounding 
described  has  been  adopted  in  our  new  plant  and,  while  orig- 
inal with  us,  may  be  of  service  to  others  who  have  similar  work 
to  do.  We  procured  a  plate  of  Xo.  16  gauge  copper  3  ft.  x  6  ft. 
as  advised  in  the  National  Electric  Code,  and  dug  down  until 
we  struck  earth  which  seemed  to  be  permanently  damp.  The 
plate  was  pierced  by  five  }^-'m.  holes,  spaced  equally  and  laid 
in  the  bottom  of  the  hole  to  be  used  as  a  template.  Five 
lengths  of  Yi-m.  galvanized  pipe  were  threaded  about  \y2  ins. 
at  one  end  and  shaped  into  a  rough  point  on  the  other  end. 
These  pipes  were  driven  into  the  earth  by  means  of  a  driving 
cap,  through  the  holes  in  the  copper  plate,  care  being  taken 
not  to  injure  the  threads.  About  6  ins.  of  the  pipe  were  left 
projecting  above  the  plate.  The  latter  was  then  removed  and 
powdered  coke  filled  around  the  projecting  pipe  ends  to  a 
depth  of  about  6  ins.  A  copper  lock-nut,  made  from  a  piece 
of  bus-bar  drilled  and  tapped,  was  screwed  on  the  end  of  each 
pipe  and  the  copper  plate  replaced.  Another  copper  lock-nut 
was  then  screwed  on  each  pipe,  thus  fastening  the  copper  plate 
securely  in  position  over  the  powdered  coke.  Powdered  coke 
tc.  a  depth  of  6  ins.  was  tlien  spread  (iver  tlie  copper  plate  and 


shown  by  the  illustration,  the  wall  follows  the  curve  of  the 
boiler  and  is  built  from  10  to  15  ins.  distant  from  it.  The 
writer  has  seen  some  72-in.  boilers  with  less  than  8  ins.  be- 
tween the  curving  bridge  wall  and  the  shell  of  the  boiler.  Why 
some  people  should  imagine  that  more  heat  will  be  imparted 
to   the   boiler   when   the    hot  gases   are   all    driven   against   the 


FIG.   I. — COMMON-SENSE  BRIDGE  WALL. 

shell  in  one  spot,  is  more  than  he  can  figure  out.  If  this  theory 
were  true,  it  would  be  unnecessary  to  have  any  heating  surface 
to  the  boiler  except  a  small  portion  against  which  all  the  prod- 
ucts could  be  driven,  and  as  close  to  the  grate  as  possible. 

The  inen  who  set  boilers  in  this  way,  or  who  design  such 
settings,  do  not  seem  to  consider  that  it  requires  a  little  time 
for  heat  to  pass  through  any  conducting  material,  be  it  boiler 
shell  or  water,  and  that  when  the  velocity  of  the  hot  gases  is 
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the  hole  filled  with  earth.  The  usual  form  of  connection  to 
the  plate  was  varied  a  tritU-  to  make  it  a  little  more  secure. 
A  No.  2  bare  wire  was  doubled  on  itself  and  the  loop  soldered 
the  length  of  the  copper  plate,  giving  two  ends  to  which  the 
lightning  arresters  and  other  apparatu«  were  connected.  The 
accompanying  illustrations  show  very  clearly  the  manner  in 
which  the  ground  connection  was  made.  In  addition  to  this 
plate,  a  wire  was  run  from  the  arrester  to  the  water  piping 
of  the  building,  thus  making  two  separate  grounds. 

.Ames.  Iowa.  Frank  K.  Snui-H. 


BOILER    IIRIUCE-WALLS. 

Why  is  it  that  so  many  people  use  inferior  things  when  it 
costs  no  more — perhaps  much  less — to  have  the  best?  It 
surely  is  a  sort  of  inherent  depravity  to  which  mankind  is  heir. 
The  writer  is  thus  moved  to  express  himself  after  looking  at 
a  bad  case  of  boiler  selling  which  seems  rather  more  a  monu- 
ment of  stupidity  than  a  creation  fif  a  supposedly  competent 
'  iiginecr. 

Fig.  I  illustrates  a  cnmmnn-sense  bridge  wall,  one  made 
for  the  purpose  of  preventing  the  fuel  from  being  pushed  oflf 
the  back  end  of  the  grate  before  the  fuel  is  consumed.  In 
the  engraving,  the  wall  is  shown  at  a  as  having  been  built  up 
about  10  ins.  above  the  grate,  and  as  shown  at  /'.  b,  in  the  end 
elevation,  the  wall  is  straight  from  one  side  of  Ihe  furnace  to 
the  other.  Behind  the  bridge  wall  is  a  generous  back-combus- 
tion chamber,  the  passage  through  which  imparls  a  very  slow 
velocity  to  the  gases  during  Ihe  combustion  period,  giving  time 
for  combination  of  oxygen  and  carbon,  and  Ihe  full  devclop- 
nirnt  of  most  of  Ihc  heal  possible.      \ 

Fig,  2  represents  a  very  common  form  of  bridge  wall,  and 
fine   which   the   writer   never  could    find   any   excuse    for.     As 


made  very  high  by  passing  all  the  products  of  combustion 
through  a  contracted  area,  the  heat  cannot  have  the  time  neces- 
sary to  pass  through  the  boiler  shell ;  consequently,  the  gases 
pass  into  the  chimney  at  a  very  high  temperature  and  the  best 
results  are  not  obtained  from  the  amount  of  fuel  burned. 

It  is,  therefore,  necessary  that  the  flame  and  smoke  passages 
be  so  large  that  the  products  of  combustion  have  plenty  of  time 
to  give  up  their  heat  to  the  contents  of  the  boiler  and  do  not 
get  a  free  ticket  to  the  smoke-stack.  In  many  instances,  com- 
bustion does  not  begin  to  be  completed  by  the  time  the  gases 


CIRCULAR   IIRIDCE 
WALL. 


FIG.    3. — LOCATION    OF 
CLEANING    noons. 


get  to  the  entrance  to  Ihc  tubes  at  Ihe  back  end  of  the  boiler. 
When  this  is  Ihe  case,  it  will  readily  be  seen  that  anything 
which  hurries  the  gases  through  the  passages  under  and  inside, 
Ihc  boiler,  is  a  source  of  loss  instead  of  gain.  Hence  ihe 
value  of  plenty  of  room  under  the  boiler,  and  the  injury  done 
by  contracting  any  of  ihc  passages  with  walls  or  other  slruc 
tural  work,  so  as  to  increase  Ihe  gas  velocity  at  any  point. 
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Another  way  in  which  the  passages  are  cramped  under  the 
boiler,  is  shown  by  Fig.  4.  In  this  case,  the  man  who  set  the 
boiler  evidently  got  it  into  his  head  that  the  flame  should  be 
kept  as  close  to  the  boiler  as  possible,  hence  the  trouble  he  went 


FIG.    4. — BACK    COMBUSTION    CHAMBER   OMITTED. 

to  to  put  in  a  paved  surface  back  of  the  bridge  wall,  and  the 
keeping  of  the  surface  in  question  as  high  as  possible,  instead 
of  allowing  lots  of  room  in  back  of  the  bridge  wall  for  the 
completion  of  the  combustion  process. 

Fig.  4  illustrates  an  example  of  this  kind  of  boiler  setting. 
A  front  was  secured  which  had  the  fire  doors  too  close  to  the 
boiler  to  begin  with,  and  not  even  being  satisfied  with  that,  the 
boiler  setter  raised  the  grates  from  their  bearing  plate  shown 
at  y,  and  placed  them  on  top  of  the  dead  plate,  where  they  re- 
mained gloriously  in  the  way,  and  in  constant  danger  of  falling 
off  the  back  bearing  plate  into  the  ash  pit.  The  manner  of 
placing  the  grates  is  shown  at  k,  and  in  addition  to  this,  instead 
of  the  back  end  of  the  grate  being  lower  so  as  to  get  the  fuel 
in  place  with  the  least  work  possible,  the  grates  were  raised 
as  shown  at  /,  still  further  contracting  the  already  too  small 
combustion   chamber  above   the  grates. 

To  make  bad  matters  worse,  the  bridge  wall  was  carried  up 
very  high  as  shown  at  h,  and  the  space  back  of  the  wall,  which 
should  have  been  a  large  combustion  chamber,  was  filled  full 
of  earth  and  paved  with  bricks  as  shown  at  h,  x.  This  answered 
so  perfectly  to  cut  down  the  combustion  space,  that  it  was  im- 
possible to  burn  any  kind  of  fuel  without  causing  smoke  in 
abundance.  The  gases  did  not  have  time  to  burn,  so  quickly 
were  they  forced  through  the  boiler  by  the  most  direct  way 
possible. 

Just  one  more  "knock"  against  the  manner  in  which  some 
boilers  are  set,  and  the  writer  will  stop  off  his  "unconsumed 
gas."  Fig.  3  shows  the  manner  in  which  this  abomination  is 
sometimes  placed.  The  only  opening  through  which  the  com- 
bustion chamber  may  be  reached  for  cleaning,  is,  as  shown, 
very  small,  and  the  cast-iron  frame  is  set  nearly  3  ft.  from  the 
ground  or  floor  line.  The  only  way  to  get  the  dirt  and  fine 
ashes  out  of  the  combustion  chamber  is  for  a  man  to  crawl 
through  the  small  opening  m  (which  is  closed  by  means  of  a 
small  loose  door  or  cover)  and  shovel  out  the  ashes  with  a 
small  shovel  which  can  work  through  the  opening  m.  When- 
ever a  door  is  placed  in  the  back  combustion  chamber,  let  it 
be  placed  on  the  floor  line  as  shown  at  n.  Then  the  ashes  can 
be  easily  shoveled  out  into  a  barrow,  with  some  degree  of 
comfort. 

New  York  City.  James  Francis. 


POSSIBLE   SOURCES   OF  ECONOMY  IN    STATIONS. 

There  appear  from  time  to  time  elaborate  theoretical  disser- 
tations on  possible  sources  of  economy  in  steam  plant  opera- 
tion, and  while  these  are  interesting  in  that  they  show  in  which 
direction  to  look  for  best  results,  they  seldom  are  within  the 
grasp  of  the  ordinary  operating  engineer  in  many  plants  or  in 
many  cases  to  the  owner,  either.  The  latter  is  confronted  with 
coal  bills,  engine  bills,  etc.,  to  which  no  theory  is  attached,  and 
which  he  is  able  to  comprehend  at  a  glance.  Few  firemen,  I 
take  it,  ever  concern  themselves  with  the  question  of  evapora- 
tion ;  notwithstanding  that  the  rate  at  which  water  is  evaporated 


is  a  factor  in  fuel  economy,  and  that  there  is  a  most  economical 
rate  of  combustion  per  square  foot  of  grate  surface  for  a  cer- 
tain make  of  boiler  using  a  certain  quality  of  fuel.  Opinions 
differ  as  to  what  the  best  rate  of  steaming  is,  so  that  it  would 
be  best  to  determine  this  in  each  individual  case.  To  ascer- 
tain positively  the  best  rate  of  steaming  for  a  given  battery  of 
boilers,  a  number  of  tests  should  be  made  at  various  rates  of 
evaporation,  and  with  the  quality  of  coal  that  is  ordinarily  used. 
The  fuel  consumption  per  unit  rate  of  evaporation  should  be 
compared  in  each  case.  Where  it  is  possible  to  obtain  more 
than  one  kind  of  fuel,  a  complete  set  of  tests  at  different  rates 
of  steaming  should  be  made  with  each  kind  of  fuel  and  the  re- 
sults compared.  Instances  have  been  cited  where  it  was  found 
economical  to  increase  the  load  on  boilers  already  heavily  over- 
loaded by  cutting  out  of  a  battery.  Other  boiler-room  econ- 
omies have  been  pointed  out  in  this  and  other  publications  from 
time  to  time,  so  that  it  will  not  be  necessary  to  touch  on  them 
here.  One  question,  however,  has  not  been  given  the  attention 
it  merits,  and  that  is  the  question  of  superheated  steam. 
Economy  is  the  central  idea  involved  in  the  use  of  superheated 
steam,  and  this  gain  arises  through  an  improvement  in  the 
limiting  conditions  to  engine  economy.  The  condenser  pres- 
sure furnishes  the  limit  to  the  temperature  of  the  exhaust,  but 
by  elevating  the  admission  temperature  economy  is  possible. 
Leakage  is  reduced  in  the  engine  cylinder  also,  as  well  as  con- 
densation in  the  steam-engine  cylinder  and  steam  pipes.  The 
number  of  types  of  superheaters  is  large.  Some  are  indepen- 
dent of  the  boiler;  others  are  in  the  boilers  themselves,  but  both 
can  be  installed  without  much  disturbance  to  the  existing  plant. 
The  use  .of  superheated  steam  leads  to  the  question  of  best 
engine  installation.  Can  the  combination  of  an  efficient  recipro- 
cating engine  and  good  condenser  be  bettered?  Under  ordinary 
working  conditions  a  condensing  engine  represents  a  closed 
cycle,  so  that  another  cylinder  may  be  added  to  get  all  the  work 
possible  out  of  the  steam  and  still  have  all  the  advantage  by 
condensing  it.  Lately  instead  of  adding  another  cylinder,  a 
steam  turbine  has  been  introduced  between  the  engine  and  the 
condenser,  and  in  this  way,  it  is  said,  very  great  economies  are 
obtained.  So  well  has  this  proposition  been  received  that  there 
is  now  building  a  large  steamship  in  which  two  sets  of  quad- 
ruple expansion  reciprocating  engines  will  be  used  in  connection 
with  a  low-pressure  turbine,  each  having  its  shaft  and  propel- 
ler. Low-pressure  turbines  are  used  in  connection  with  recipro- 
cating in  Philadelphia,  and  also  in  Scranton,  Pa.  Reciprocating 
engines  lend  themselves  admirably  to  the  utilization  of  high- 
pressure  steam ;  but  not  so  to  low-pressure  steam.  .Any  attempt 
to  attain  complete  expansion  would  result  in  friction  losses, 
exceeding  large  and  cumbersome  cylinders,  etc.  The  turbine, 
on  the  contrary,  is  able  to  use  steam  at  low  pressure  and  to  de- 
rive the  benefit  of  the  vacuum  given  by  a  condenser.  It  is  for 
this  reason  that  improved  condenser  efficiency  has  been  given  an 
impetus,  since  the  reciprocating  engine  cannot  make  so  ad- 
vantageous a  use  of  a  high  vacuum  as  the  steam  turbine.  The 
facts  regarding  the  Philadelphia  and  Scranton  low-pressure  tur- 
bins  have  already  appeared  in  type,  and  it  would  be  interesting 
if  readers  having  definite  information  as  to  very  low  back  pres- 
sures in  reciprocating  engines  and  also  information  as  to  their 
economy  would  send  in  the  facts  for  publication.  The  use  of 
low-pressure  turbines  does  not  seem  to  be  increasing  rapidly,  so 
that  possibly  the  marked  economy  claimed  for  them  is  not 
realized. 
New  York  City.  Charles  J.  Thomas. 


NON-PATENTED     ARTICLES. 

In  reading  the  article  by  Mr.  J.  E.  Brady  in  the  first  issue  of 
October,  in  which  the  use  of  the  caveat  in  protecting  inven-  , 
tions  is  described,  a  plan  having  an  end  quite  different  from 
that  of  a  caveat  was  brought  to  mind,  and  which  first  occurred 
to  me  some  years  ago.  This  is  an  arrangement  whereby  an 
inventor  may  register  his  invention  at  the  Patent  Office  as 
non-patentable,  thus  placing  on  file  a  record  which  in  cases  may 
prevent  a  patent  being  issued  on  the  same  idea  to  a  later  in 
vcntor,  wliich  patent  might,  throuph  litic-ition.  cause  expense  to 
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the  prior  inventor  if  he  is  manufacturing  the  article  on  which, 
for  one  reason  or  other,  he  did  not  care  to  take  out  a  patent. 
Any    expense    to    the    Patent    Office    could    be    covered    by    a 
small   fee. 
Pittsburg,  Pa.  I.  T.  Heinz. 


CONSTRUCTION    OF    HIGH-TENSION    CONDENSERS. 

The  best  known  form  of  condenser  for  high-tension  work  is 
the  Leyden  jar.  In  cases  where  a 'fairly  large  capacity  is  de- 
sired, this  form  of  condenser  becomes  entirely  inadequate,  due 
to  its  bulky  size,  and  provisions  must  be  made  for  piling-up  a 


FIG.    I. — HIGH-TENSION    CONDENSER. 

large  number  of  tinfoils  and  dielectrics  into  a  smaller  space 
than  that  occupied  by  the  Leyden  jars. 

One  of  the  best  dielectrics  for  high-tension  condensers  is 
glass.  AH  of  the  glass  used  must  be  of  a  nearly  uniform 
thickness  and  free  from  blow-holes.  Common  window  glass,  if 
properly  selected,  answers  the  purpose  admirably. 

A  good  insulating  material  in  which  to  dip  the  condenser 
plates  consists  of  the  following;  Rosin,  four  parts;  ozokenite, 
one  part ;  vaseline,  one  part,  by  weight. 

All  of  these  materials  must  be  pure  and  free  from  acids. 
The  compound  has  the  desirable  property  of  adhering  to  the 


FIG.    2. — DETAILS    OF    rONDF.NSKR. 

glass  at  all  temperatures.  It  is  extremely  flexible,  and  if  the 
plates  are  properly  dipped,  it  will  possess  a  marked  freedom 
from  air-bubbles. 

In  Fig.  I  is  shown  one  of  eight  condensers  constructed  with 
these  materials  by  Mr.  George  M.  Albrccht  and  the  writer  at 
the  electric  laboratory  of  the  University  of  Minnesota.  Four 
of  these  were  arranged  with  five  terminals  leading  to  one,  two, 


four  and  eight  surfaces  (total,  15),  and  the  other  four  had  16 
active  surfaces  of  tinfoil  each.  Some  of  the  principal  details  in 
their  mechanical  construction  will  be  briefly  given. 

The  tinfoils  were  cut  i  in.  wider  than  necessary  on  one  edge 
and  an  incision  was  made  therein  extending  to  within  an  inch 
of  the  edge  of  the  foil.  This  construction  provided  a  flap  of 
tinfoil  which  by  suitable  folding  was  formed  into  an  ear  and 
used  as  a  terminal  for  the  foil. 

The  tinfoils  were  fastened  to  the  glass  with  turpentine,  all 
air-bubbles  being  removed  from  between  the  two  surfaces  by 
means  of  a  roller.  They  were  then  heated  for  some  time  at  a 
temperature  of  from  100  degrees  C.  to  115  degrees  C.  in  order 
to  dry  the  turpentine. 

After  this  treatment  the  slates  were  dipped  into  a  pan  con- 
taining the  aforementioned  molten  mixture,  precautions  being 
taken  to  have  the  bow  of  the  glass  all  in  the  same  direction. 

After  the  mass  had  cooled  it  was  removed  from  the  pan,  and 
the  excess  of  insulating"  mixture  was  removed  from  the  edges. 

To  form  the  connections  with  the  binding  posts  the  foUow- 
iti.ar  scheme  was  used:  A  flexible  wire  was  soldered  to  the  ears 
of  the  foils,  and  led  through  the  base  of  the  binding  posts. 
These  binding  posts  were  mounted  upon  a  hard  rubber  base 
(B,  Fig.  2),  the  surface  being  corrugated  to  prevent  leakage. 

The  method  of  making  connections  is  shown  in  Fig.  2,  where 
C  is  the  condenser,  IV  the  wire  leading  through  the  base  B, 
which  is  attached  by  the  screw  i'  passing  through  the  threaded 
brass  plug  /f  to  the  binding  post  P.  The  whole  is  then  screwed 
into  the  base  B  and  a  suitable  connection  is  thereby  formed. 

The  condenser  is  then  inverted  and  filled  with  the  molten 
mixture,  and  the  bottom  of  the  box  is  screwed  down. 

The  following  data  are  from  eight  condensers  having  124 
active  surfaces  of  8.5  in.  x  10.5  in.  and  glass  plates  12  in.  x 
14  in.,  varying  in  thickness  from  .085  to  .102  in. 

Total  capacity  on  instantaneous  charge,  .168  m.  f. 

Total  capacity  on  slow  charge,  .215  m.  f. 

Thus  the  absorption  was  about  25  per  cent. 

These  condensers  safely  withstood  20.000  volts  alternating 
and  they  showed  no  tendency  toward  breaking  down. 

A  test  condenser  made  up  of  three  plates  of  glass  .075  in. 
thick  and  two  sheets  of  foil  dipped  into  the  above  mixture 
withstood  3.'i,6oo  volts.  It  is  noteworthy  that  when  the  con- 
denser broke  down  the  glass  cracked  near  the  corner  of  a 
foil;  that  is,  where  the  charge  was  the  most  intense. 

Minneapolis,  Minn.  E.  L.  Weber. 


WORTHLESS    SPECIFICATIONS    FOR    ELECTRIC    WORK. 

Accompanying  this  is  a  copy  of  the  complete  specifications 
issued  from  the  office  of  an  architect  and  supposed  to  cover 
the  wiring  of  a  building.  The  copy  is  given  verbatim.  The 
architect  states  that  the  specification  is  intended  to  cover  a 
"knob  and  tube"  job.  We  have  had  hundreds  of  specimens  in 
the  past  few  years  which  were  worthy  of  attention,  but  the 
present  one  we  believe  is  the  most  interesting  curiosity  we  have 
ever  run  across.  Very  likely  it  may  be  of  some  interest  to  your 
readers.  Any  man  engaged  in  contracting  business  at  least  will 
appreciate  the  real  humor  of  a  specification  of  this  kind. 

ELECTRICAL    WORK. 

The  contractor  shall  pay  all  charges  for  the  inspection  of  the  work, 
and  upon  its  completion  secure  a  satisfactory  certificate  of  its  accept- 
ance, at  his  own  expense,  the  very  best  service  and  secure  likewise,  at 
his  own  expense,  for  a  period  of  two  years,  the  efficiency  of  the  system, 
and  shall  submit  both  to  the  architect. 

SVSTtM. 

The  building  shall  be  thoroughly  equipped  from  the  service  of  supply 
to  each  outlet  with  best  insulated  condition,  put  up  in  such  manner  as  to 
piovide  continuous  insulating  channels  for  all  wires,  and  the  tubes  to  be 
so  well  connected  as  to  exclude  water  and  gas.  All  wiring  shall  be 
done  in  a  thorough  and  workmanlike  manner,  and  to  be  well  insulated 
and  wrapped  at  each  and  every  joint.  Place  wires  as  shown  on  plans 
and  leave  enough  wire  so  as  to  be  able  to  connect  with  fixtures  when 
necessary.  The  owners  will  provide  all  lights  and  the  electrician  set  same 
in  place.  Place  all  necessary  shulofis  and  cut-ods  on  each  fixture  and 
place  a  switch  at  head  of  stairway  to  cut  off  hall  lights  on  first  floor. 
AUo  place  a  switch  at  bottom  of  stairway  to  shut  off  or  turn  off  lights 
at    head   of  stairway. 

Wilkf.s-Barre,  Pa.  G.  E.  Shepherd. 
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QUESTIONS  AND  ANSWERS. 


e  placed  in  the  top  of  slot 
more  convenient  to  wind. 


and  bottom  of  slot  ten? 


If  so.  it  would 
C.  H.  H. 


I  low  ma.v  a  direct-current  generator  which  has  stood  idle  for  a  long 
time  in  an  unused  factory  be  dried  out?  U.   W. 

If  the  generator  is  a  compound-wound  machine,  short  circuit 
the  armature  through  the  series  winding  and  increase  the 
speed  from  rest  until  full-load  current  is  obtained. 

Where  can  copies  of  the  results  of  the  fuel  tests  at  the  Louisiana 
Purchase  Exposition  be  obtained?  We  understand  that  these  tests  have 
been  published.  L.  C.  I.  L.  &  W.  Co. 

The  results  of  the  tests  were  published  by  the  U.  S.  Geo- 
logical Survey  in  three  volumes.  For  copies  apply  to  the 
Department  of  Interior,  Washington,  D.  C. 


Kindly    advise    me    wha 
and  how  to  test  for  then 


npurities    to    look    for    in    storage-battery    ac 
J.   II.   O. 


The  ordinary  commercial  acid  is  liable  to  contain  traces  of 
metals  and  also  traces  of  other  acids.  Other  impurities  present 
may  be  due  to  the  use  of  ordinary  water  from  the  water  mains 
rather  than  distilled  water.  Tests  for  these  may  be  found  in 
any  liook  on  analytical   chemistry. 

In  a  recent  issue  mention  was  made  of  a  dynamo  giving  approximately 
a  constant  output  with  varying  speeds.  A  machine  of  this  character 
should  be  suitable  for  use  with  a  wind  mill,  and  as  we  have  inquiries  for 
such  installations,  we  would  be  obliged  for  further  information  on  this 
dynamo.  L.    H.   &   Co. 

The  machine  referred  to  is  known  as  the  Rosenberg  dynamo. 
This  generator  was  described  in  the  columns  of  the  Elfxtrical 
World  and  Engineer  of  July  15,  1905. 

Will  a  Westinghouse  synchroscope  designed  for  60  cycles  operate  sat- 
isfactorily on  a  25-cycle  circuit,  or  vice  versa?  If  not.  what  changes  are 
necessary?  T.  T.   B. 

If  the  synchroscope  is  designed  for  60  cycles  and  it  is  desired 
to  operate  it  on  a  25-cycle  circuit,  the  following  changes  will 
be  necessary:  The  field  coils  should  be  connected  in  scries  in- 
stead of  in  parallel  and  the  impedance  coil  should  be  readjusted 
for  one  ampere  at   100  volts. 

What  is  the  resistance  of  a  person's  body  from  hand  to  hand  and  from 
hands  to  feet?  How  much  current  does  it  take  to  kill  a  person?  Will 
two  contacts  on  an  arm  or  leg  have  as  great  an  effect  as  when  the  current 
passes  through  the  body?  H.  C.  T. 

The  resistance  of  a  person's  body  and  the  amount  of  elec- 
tricity it  takes  to  produce  fatal  results  depend  entirely  upon  the 
person.  It  is  generally  recognized  that  the  most  dangerous 
patli  through -the  body  is  from  hand  to  hand  across  the  region 
of  the  heart. 


of   the 


lils   used 


conjunction    wr 
S.    B.    C. 


'^'.W-(j..is    the    functii 

Reactance' 

traction   nurn'^   ^''^   "^^''    '"   conjunction   with    ro'taries    for 
These  reactinr  > '°  obtain   the  necessary  compounding  eflfect. 

which  enable  tl  '^  would  be  replaced  by  induction  regulators 

consequcntiv  tl  ■•''sssed  e.  m.  f.  on  the  rotary  slip  rings  and 

the  rotarics  w  •        '-current  voltage  to  be  varied  at  will,  if 

circuits.  ^'^''->r  delivering  direct  current  for  lighting 

How   may   the   direction    of 

""""•m   of  a   rotary   converter   be   changed? 

Of  the'pE?  tr^ir'' ''"'""  ""^  '*°'«5''^  °^  ""''■"  °"' 

!^vo  leads.     Should  the  maelZ   ^''   '^''•"''P^^'l  '^''"''  ^^''^ 
't  will  be  necessary    n  '^'""'^  "^^"^'^  '"  niainta"  "^  voltage, 

so  that  the  field  current'mTl   ""'  '"■""""•''''  °^  "'^^  "^''^  "'""" 
magnetism.  '^  '''"  '"  "■'  <I'>ection  to  as.j^'  "'<=  ^^^''^ 

I  have  several  s-hp  armatu 
fm,  four-path  winding.  with"lV"i  ?"""'.•  ''"''"*  ••"^'^  of  th'=  '<'"^'"'"= 
«"•<  are  pl.-,ced.thus:  Tl  e  o,  i.'u  .'°'^  ""<•  ••••  ""^  i"  two  p"'^'  ''""' 
l'^"-  •••nd  are  so" arrange  tl  a  ,,  "W  ""'  ""«  ">«  bottom  h""  "'  »'<" 
'7  «ils  that  are  .ogeM, 'r  "  .1 1  V°  '^  ''"  ""'  "">'  '"  Pairl  ""  '^'  ""= 
of  slots  nine  and  ten.  Will  ,1'  "  ''"'  °"=  »«  divided  in  t'"  '"'"°"' 
"  ""  """"""^«  «ork  jus,  as  well  ,f ','"""  ""' 


The  armature  will  revolve  at  the  same  speed  and  give  the 
same  output  if  the  coils  are  placed  as  suggested.  The  motor, 
however,  would  possess  a  greater  tendency  to  spark  with  this 
arrangement,  than  with  the  old  arrangement. 

liow  can  gas  be  excluded  from  conduit  lines? 

The  best  that  can  be  done  in  conduit  work  is  to  minimize  the 
entrance  of  gas  into  the  conduit  system.  Paint  the  joining 
ends  of  the  conduit  with  a  hot  compound  of  pitch  tar,  refined 
asphalt  and  wax  tailings,  and  after  saturating  cheesecloth  in 
the  same  compound  apply  the  wrapping  to  the  painted  joint.  A 
joint  made  in  this  manner  is  somewhat  expensive,  but  the  re- 
sults obtained  by  this  method  appear  to  justfy  its  use.  Burlap 
and  liquid  asphaltum  is  also  used  at  the  joints.  After  the  appli- 
cation of  the  wrapping,  the  whole  system  should  be  enveloped 
in  concrete. 

Will  a  gasoline  engine  be  serviceable  for  direct  connection  to  a  75-kw 
direct-current  dynamo,  the  output  from  which  is  used  by  incandescent 
lamp  and  elevator  motors?  H.   R. 

There  is  no  reason  why  a  gasoline  engine  cannot  be  used  for 
this  purpose.  Some  of  the  electric  manufacturing  companies  are 
Iniilding  at  present  portable  gasoline  engine  and  generator  out- 
fits with  ratings  as  high  as  25  kilowatts.  We  understand  that 
the  building  of  larger  sizes  is  in  contemplation.  However,  gaso- 
line engines  suitable  for  direct-connection  to  standard  generators 
may  be  obtained.  Any  tendency  to  irregularity  of  speed  may 
be  overcome  by  equipping  the  engine  shaft  with  a  heavy  fly- 
wheel. 

There  is  a  difference  of  opinion  between  the  several  state  engineers 
as  to  the  value  of  a  steel  and  a  wrought-iron  boiler  tube,  and  I  am 
taking  the  liberty  of  asking  for  your  opinion  as  to  which  is  the  better 
of  the  two?  L.  C.  R. 

For  ordinary  use  there  is  little  to  choose  between  the  lap- 
welded  wrought-iron  tube  or  the  lap-welded  steel  tube,  some 
conditions  being  favorable  to  the  use  of  one  and  some  condi- 
tions being  favorable  to  the  other.  The  insurance  companies 
report  that  the  tendency  to  pitting,  other  conditions  being  the 
same,  is  more  prevalent  in  the  steel  tube  than  in  the  wrought- 
iron  tube.  The  hot-finish  steel  tube  is  not  as  brittle  as  the 
cold-drawn  steel  tube  and  would  appear  to  be  the  better  of 
the  two  for  boiler-tube  purposes.  There  is  a  prevailing  im- 
pression that  the  charcoal  iron  tube  of  20  years  ago  was  much 
better  than  the  charcoal  iron  tube  of  to-day.  The  drawn  steel 
tube  is  without  doubt  much  better  than  the  lap-welded  steel 
or  lap-welded  charcoal  iron  tube  and  is  now  being  used  to  a 
very  great  extent,  especially  in  marine  work.  The  U.  S.  Navy 
Department  specifies  the  drawn  steel  tube  e.xclusively. 

What  is  a  motor  converter,  and  for  what  purpose  is  it  used?       O.   B. 

.^  motor  converter  is  a  modification  of  the  ordinary  induc- 
tion motor-generator.  It  consists  of  a  direct-current  generator 
coupled  to  an  induction  motor,  the  two  machines  being  elec- 
trically as  well  as  mechanically  interconnected.  The  high- 
tension  current  circulates  in  the  stator  windings  of  the  induction 
motor  without  the  intervention  of  a  step-down  transformer. 
Owing  to  the  counter  e.  m.  f.  of  the  direct-current  machine  the 
synchronous  speed  of  the  rotor  does  not  correspond  to  the 
speed  of  the  revolving  field  of  the  induction  motor,  but  it  de- 
pends on  the  pole  ratio  of  the  machines.  Assuming  that  the 
two  machines  have  equal  numbers  of  poles,  the  synchronous 
speed  would  correspond  to  half  that  of  the  revolving  field. 
Currents  are  therefore  generated  in  the  rotor  windings  at  one- 
half  of  the  supply  frequency  and  these  currents  pass  into  the 
direct-current  armature  by  suitable  cross-connections  and  are 
there  conjmutated.  Theoretically,  in  the  case  assumed,  one-half 
of  the  power  of  the  combination  is  transmitted  through  the 
shaft  and  the  remaining  portion  through  the  electrical  cross- 
connection.  In  the  case  of  the  rotary  the  direct -current  machine 
acts  as  a  generator :  in  the  latter  case  the  motor  acts  as  a  trans- 
former and  the  direct-current  machine  as  a  generator.  To  a 
certain  extent,  therefore,  the  machine  combines  the  advantages 
possessed  by  both  a  motor-generator  and  a  rotary  converter. 
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CENTRAL    STATION    SALE    OF    CURRENT. 


Electric   Power    Business  in   New   England. 

The  Xew  England  town  as  a  field  for  new  business  differs 
somewhat  from  towns  in  other  sections  of  the  country.  Each 
city  or  town  has  one  or  more  large  industries  or  a  number  of 
smaller  ones,  which  furnish  the  greater  proportion  of  the  reve- 
nue earned  by  the  citizens.  Examples  of  such  cities  are  Dan- 
bury,  Conn.,  with  its  40-odd  hat  factories,  and  Fall  River,  Mass., 
with  its  great  cotton  mills,  each  industry  employing  the  greater 
part  of  the  population  of  its  respective  city.  With  a  popula- 
tion thus  consisting  so  largely  of  mill  or  factory  hands,  the  field 
for  lighting  is  much  narrower  than  that  for  motor  applications. 

The  sale  of  electric  energy  to  large  mills  in  New  England  is, 
however,  beset  with  difficulties,  and  especially  so  when  water 
power  has  to  be  contended  with.  Throughout  Xew  England 
the  numerous  streams  were  quickly  seized  upon  as  a  means  to 
furnish  power  so  that  today  almost  every  watercourse  of  any 
size  has  a  dam  across  it  wherever  there  is  an  available  fall  for 
the  development  of  power.  In  some  places,  like  Holyoke,  Mass., 
on  the  Connecticut  River,  and  Shelton  and  Derby,  Conn.,  on 
the  Housatonic  River,  large  water  powers  have  been  developed 
by  companies  who  sell  the  power  at  very  moderate  rates. 
Fortunately  for  the  electrical  companies  there  are  two  seasons 
of  the  year  when  water  power  is  apt  to  prove  inadequate; 
namely,  during  the  winter,  when  the  ice  holds  back  the  water, 
and  in  the  summer  when  the  river  is  low.  Consequently  other 
power  sources  have  to  be  maintained  for  these  emergencies,  and 
the  question  of  continuous  operation  resolves  itself,  on  the  one 
hand,  into  whether  a  manufacturer  will  pay  a  lighting  company 
a  high  rate  for  energy  to  tide  him  over  the  period  of  insuffi- 
cient water  power  or  invest  in  a  power  plant,  or,  on  the  other 
hand,  whether  the  electric  company  can  and  will  furnish  him 
energy  all  the  year  at  a  satisfactory  rate  to  both  parties. 
Xaturally  the  importance  of  this  class  of  business  has  incited 
effort  on  the  part  of  central  stations  to  secure  it.  When  the 
same  company  controls  or  owns  both  gas  and  electric  interests, 
which  is  the  case  in  nearly  every  city,  no  attempt  is  made  to  in- 
troduce the  gas  engine  as  a  source  of  power. 

As  an  example  of  what  has  been  done  in  the  way  of  power 
business  in  Xew  England,  the  case  of  the  city  of  Fitchburg, 
Mass.,  will  be  taken.  Mr.  A.  H.  Kimball,  the  superintendent 
of  the  Fitchburg  Gas  &  Electric  Company,  who  has  made  a 
special  study  of  power  for  the  last  15  years,  presents  the  Fitch- 
burg situation  as  follows : 

"Our  business  of  supplying  energy  for  motors  began  with 
the  installation  of  a  15-hp,  500-volt  direct-current  motor  in  June, 
1892,  and  from  that  time  until  July.  1903,  the  date  of  starting 
our  present  new  three-phase  station,  the  growth  of  this  business 
was  very  slow.  This  was  due  to  several  causes.  The  business 
was  new.  and  people  were  skeptical  regarding  our  ability  to  give 
them  good  service.  Rates  were  high  and  the  electric  motor  was 
not  the  simple,  reliable  machine  it  is  to-day.  The  modern  meth- 
ods of  business  getting  of  to-day  were  unknown  and  the  prin- 
cipal argument  we  made  to  our  prospective  customer  was  that 
'the  electric  motor  was  a  good  thing.'  This  also  seemed  to  be 
the  general  opinion  of  the  customer,  too.  but  looking  from  the 
company's  standpoint  only.  We  had  two  actual  cases  where  we 
could  not  give  the  energy  away,  and  business  in  this  department 
was  slow.  Gradually,  however,  matters  began  to  improve,  small 
customers  were  added  here  and  there,  and  spoke  well  of  elec- 
tric motors  to  their  neighbors,  and  by  the  spring  of  1900  our 
connected  load  had  increased  to, 1 10  horse-power  in  motors.  In 
igoo  plans  were  started  for  an  alternating  system  supplying 
lamps  and  motors  frr.m  the  same  unit,  but  it  was  not  until  the 
beginning  of  1902  that  orders  were  given  for  apparatus  and 
material  that  now  comprise  our  new  station,  which  wc  started 
July  I,  I90.V 


"At  that  time  our  motor  load  consisted  of  234  horse-power  in 
500-volt  direct-current  motors.  These  we  replaced  as  rapidly 
as  possible  by  550-volt,  three-phase  motors  and  started  to  ac- 
quire a  larger  motor  load.  It  was  at  once  apparent  that  to 
attract  the  attention  of  the  manufacturers  and  business  men  to 
the  advantages  of  electric  motors,  arguments  regarding  their 
economy,  reliability,  etc.,  must  be  backed  by  some  actual  facts 
and  figures.  The  old  argument  that  the  electric  motor  was  a 
good  thing  still  held  good,  but  the  customer  wanted  to  have  the 
good  things  shown  up  in  a  detailed  and  comprehensive  manner. 
In  order  to  do  this,  I  tabulated  data,  which  are  now  made  up 
every  six  months,  ending  January  and  July  i.  Opposite  the 
names  of  all  our  motor  users  are  printed  the  horse-power  the 
customer  has  installed,  the  kw-hours  used  for  six  months  as 
shown  by  his  watt-hour  meter,  the  rate  which  he  is  paying  per 
year  per  horse-power  installed  based  on  his  six  months'  con-  ' 
sumption,  and  the  average  horse-power  used,  which  is  based 
on  a  day  of  ten  hours,  or  1500  hours  for  the  six  months.  From 
these  figures  can  be  obtained  at  once  the  amount  the  customer 
has  paid  for  six  months,  and  the  ratio  of  the  horse-power  used 
to  the  horse-power  installed.  These  figures  have  been  of  great 
assistance  to  us  in  obtaining  new  business,  gs  we  were  able  to 
demonstrate,  to  a  prospective  customer  that  the  electric  motor 
is  economical  and  efficient  by  showing  Iiim  in  detail  the  actual 
conditions  as  they  exist  in  different  classes  of  manufacturing  in 
his  own  city. 

■'One  of  the  first  questions  we  ask  a  customer  who  is  con- 
sidering the  installation  of  motors  is  the  size  of  the  motor  he 
desires.  He  may  say  5  horse-power,  and  follow  this  statement 
with  the  question,  'How  much  is  S  horse-power  going  to  cost 
me?'  .\ccording  to  our  rates,  a  5-hp  motor  on  a  meter  basis 
running  fully  loaded  ten  hours  a  day  would  cost  the  customer 
$50  a  month,  which  statement  in  99  cases  out  of  100  would  ter- 
minate our  business  transaction  then  and  there.  However,  we 
find,  for  example,  that  this  customer  wishes  a  5-hp  motor  for 
a  wood  yard  for  both  sawing  and  splitting;  we,  therefore,  turn 
at  once  to  the  same  class  of  customers  similarly  equipped  and 
find  that  Mr.  Smith  with  a  5-hp  motor  has  used  286  kw-hours  in 
the  last  si.x  months,  and  that  the  average  horse-power  use  for 
that  period  was  .254  horse-power.  We  also  find  another  cus- 
tomer of  the  same  class  who  has  used  511  kw-hours  at  a  cost 
for  energy  of  $46.82,  and  with  an  average  horse»power  use  of 
.445,  while  still  another  customer  had  used  602  kw-hours  at  a 
cost  for  energy  of  $52.78,  or  an  average  horse-power  use  of 
•5.15-  These  figures  are  at  once  conclusive  and  show  our  pros- 
pective customer  that  he  can  afford  to  use  electric  motors. 
These  figures  give  an  actual  condition  taken  from  a  period  of 
six  months. 

"This  is  simply  one  illustration  of  the  method  which  we  have 
used  with  very  satisfactory  results,  and  we  find  the  figures  not 
only  valuable  for  business  getting,  but  extremely  interesting  in 
showing  the  load  conditions  in  different  classes  of  business,  it 
also  gives  an  excellent  opportunity  for  comparing  the  efficiencies 
of  the  electric  drive  in  use  by  different  customers,  and  I  think 
an  excellent  example  is  to  comoare  the  results  obtained  by  two 
nrms  in  this  city  engaged  in  the  same  class  of  manufacturing, 
as  follows : 

"One  has  30  horse-power  in  motors  installed,  consisting  of 
one  15-hp,  one  lO-hp  and  one  5-hp  motor,  all  belted  to  lines  of 
shafting  from  which  all  machines  arc  driven.  For  a  period  of 
six  months,  the  aver.nge  horse-power  used  by  this  customer  was 
11.23  The  other  customer  has  25  horse-power  installed,  con- 
sisting of  three  5-hp,  three  2-bp,  one  3-hp  and  one  i-hp  motor. 
In  this  case  no  shafting  whatever  is  used,  each  machine  being 
driven  directly  by  an  individual  mot  or  with  the  switch  within 
easy  reach  of  the  operator.  The  average  horse-power  used 
for  the  same  period  of  six  months  in  this  case  was  only  3.22. 
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This  shows  to  a  marked  degree  the  saving  made  by  the  elimina- 
tion of  friction  and  intelligent  installation  of  motors,  and 
should  be  very  forcibly  brought  to  the  customer's  attention 
when  bidding  for  his  business. 

"It  is  seldom  that  a  steam  engine  can  be  replaced  by  a  singb 
motor  belted  to  the  same  driving  shaft,  and  highly  economical 
results  obtained.  We  make  a  point  in  every  new  installation  of 
10  horse-pow/er  or  over,  and  often  in  smaller  installations,  tJ 
test  the  total  and  individual  loads  of  the  motors,  showing  both 
friction  and  working  loads.  These  tests  are  given  to  the  cus- 
tomer with  full  details  which  show  him  the  exact  condition  of 
his  power  plant,  and  it  is  then  optional  with  him  whether  he 
shall  make  any  changes  to  better  this  condition,  which  in  man> 
cases  would  warrant  a  considerable  outlay  and  be  the  means  of 
reducing  his  cost  of  energy. 

"Over  two  years  ago  we  were  called  upon  to  meet  a  demand 
for  large  power,  something  over  300  horse-power  from  one 
company  manufacturing  cotton  goods.  This  power  was  divided 
between  two  mills,  one  6000  ft.  and  the  other  10,000  ft.  from 
out  station,  and  both  adjacent  to  our  main  pole  line.  In  ordi^r 
to  obtain  this  business  we  realized  that  our  rates  must  be  re- 
duced for  quantity,  and  I  prepared  some  careful  estimates  of 
the  present  and  probable  cost  of  production.  Our  minimum  rate 
at  that  time  was  2.7  cents  per  kw-hour  for  5000  kw-hours  and 
over.  This  rate  was  reduced  by  steps  to  1.95  cents  per  kw-hour 
for  37.500  kw-hours  and  over,  based  on  monthly  readings ;  these 
tsrms  were  acceptable  to  the  new  company  and  a  contract  for 
three  years  was  ol»tained.  In  September  we  were  called  u[to".  to 
furnish  energy  to  a  third  mill  of  this  same  company.  In  this 
mill  the  entire  steam  plant  was  shut  down  and  125  horse-power 
in  motors  installed.  Since  then,  several  other  additions  have 
been  made  in  the  three  mills,  and  to-day  the  motor  installation 
aggregates  715  horse-power.  In  order  to  obtain  the  addition 
of  125  horse-power  mentioned,  we  made  a  further  slight  reduc- 
tion in  rates,  bringing  the  minimum  kw-hour  rate  down  to  1.85 
cents,  or  $40  a  year  per  horse-power  of  3000  hours,  and 
obtained  a  new  three  years'  contract  on  all  three  mills.  A  great 
deal  of  persistent  and  continuous  work  was  required  to  obtain 
this  business,  but  it  was  finally  secured  and  is  giving  excellent 
service  and  satisfaction." 

The  Fitchburg  Company  has  for  distribution  a  handsomely 
printed  and  illustrated  pamphlet  of  36  pages  entitled  "Facts 
Regarding  Electric  Power  Used  in  Fitchburg."  The  left-hand 
pages  of  the  pamphlet  contain  illustrations  of  motors  and  their 
application  to  various  classes  of  work.  On  the  right-hand 
pages  and  opposite  marginal  classifications,  such  as  "Operating 
Elevators,"  "Making  Combs,"  are  lists  of  the  users  in  Fitch- 
burg of  electric  energy  for  motors.  The  pamphlet  is  gotten  up 
so  attractively  that  it  invites  attention,  and  everyone  contem- 
plating the  use  of  electric  motors  cannot  avoid  being  impressed 
by  the  showing  the  pages  make.  The  following  list,  compiled 
from  the  pamphlet,  of  the  applications  of  electric  motors  in 
Fitchburg,  indicates  the  effectiveness  of  Mr.  Kimball's  work : 

Operating  traveling  cranes,  operating  trip  hammer,  operating 
lathes,  operating  ruling  machine,  making  paper  sttippers,  mak- 
ing novelties ;  piano  playing,  medical  apparatus,  blowing  forges, 
making  ginghams,  printing  presses,  operating  dental  engines, 
cancelling  stamps,  charging  storage  batteries,  telephone  ring- 
ing, sawing  and  splitting  wood,  operating  blast  furnace,  ven- 
tilating, making  candy,  mixing  dough,  mixing  clay,  crushing 
stone,  operating  carbonator,  operating  portable  drill,  opei-^ting 
elevators,  making  ice  cream,  cleaning  and  grinding  castings, 
grinding  grain,  grinding  and  roasting  coffee,  crushing  coke, 
grinding  meats,  cutting  leather,  operating  wood  working  ma- 
chines, running  circular  saws,  making  combs,  making  curtains, 
blowing  organs,  washing  bottles,  making  brooms,  operating  cash 
system,  hoisting  coil,  making  cotton  yarn,  compressing  waste, 
horse  clipping,  saw  manufacturing,  running  sewing  machines, 
pumping,  making  shoes,  operating  machine  shops,  cream  separa- 
tor, buffing,  polishing  and  grinding,  linotype  machines, 
massaging. 

Mr.  G.  L.  Sadler,  manager  and  superintendent  of  the  Nashua, 
N.  H.,  Light,  Heat  &  Power  Company,  speaking  of  the  rapid 


growth  of  the  power  business  and  the  methods  he  used  in 
Nashua,  said:  "I  believe  that  the  business  was  there  waiting 
for  us,  and  after  introducing  the  required  generating  capacity 
at  our  station,  we  started  after  this  business.  We  knew  every 
manufacturer  and  his  needs  in  Nashua.  We  went  from  one 
to  the  other  presenting  arguments  containing  facts  that  were 
easily  demonstrated  or  proved.  I  found  that  personal  heart- 
to-Heart  talks,  driving  home  conclusive  facts,  were  of  much 
greater  value  than  advertising  campaigns.  A  contract  was  ob- 
tained first  here  and  there,  business  began  to  amount  to  some- 
thing and  to-day  we  are  furnishing  energy  in  amounts  beyond 
our  dreams  of  years  ago.  Our  largest  consumer  is  one  of  the 
largest  glazed  paper  concerns  in  the  world,  to  whom  we 
furnish  energy  24  hours  a  day,  every  day  in  the  year.  At 
present  we  operate  only  their  finishing  department,  with  an 
average  consumption  of  3S,coo  kw-hours  per  month,  with  such 
satisfactory  results  to  them  that  we  expect  to  furnish  energy  for 
the  entire  concern.  Our  business  is  still  growing  and  is  bound 
to  grow  for  some  time.  We  are  making  a  thorough  campaign 
on  small  motors,  our  energy  man  going  through  the  territory 
like  a  fine  comb." 

The  New  Bedford  Gas  &  Edison  Light  Company,  operating 
in  New  Bedford,  Mass.,  has  just  started  a  small-motor  solicit- 
ing campaign.  Mr.  Charles  R.  Price,  treasurer  of  the  company, 
in  speaking  of  the  motor  business  said :  "We  have  for  a  long 
time  been  aware  of  its  value,  of  the  manj'  advantages  it  held 
over  other  power,  and  that  if  a  satisfactory  rate  was  offered 
we  would  have  little  difficulty  in  obtaining  business.  The 
effect  of  our  power  campaign  thus  far  has  justified  our  opinion. 
Our  increase  has  been  steady  and  we  hope  soon  to  have  the  small 
manufacturers  of  the  city  generally  using  our  energy.  Every- 
thing possible  is  done  for  the  consumer  in  order  to  hold  his 
business,  and  results  have  shown  us  that  the  helping-hand 
policy  is  an  excellent  one." 


Colorado   Discussion  on  the  Sale  of  Energ\' 
for  Motors,  Signs  and  Heating  Devices. 

Mr.  Charles  Robbins,  of  the  Wcstinghouse  Electric  &  Manu- 
facturing Company,  presented  a  paper  at  the  September  con- 
vention of  the  Colorado  Electric  Light,  Power  &  Railway 
Association,  on  "Central-Station  Power  Problems."  The  first 
part  of  his  paper  took  up  an  analysis  of  the  cost  of  supplying 
a  load  which  is  on  only  a  few  hours  per  day.  He  showed 
that  the  cost  per  kw-hour  for  purely  peak  load  business  is  ex- 
cessive. In  order  to  sell  energy  more  hours  per  day,  he  sug- 
gested that  central  stations  divide  the  24  hours  of  the  day 
into  three  periods;  one  period  including  the  evening  peak  light- 
ing load,  the  second  period  including  the  day  load  up  to  the 
peak,  and  a  third  period  including  the  balance  of  the  day. 
They  should  then  strive  mainly  to  get  business  for  the  second 
and  third  periods.  He  stated  that  the  daylight  motor  load 
should  ordinarily  be  from  50  to  60  per  cent  of  the  peak  load. 
Most  of  the  effort  should  be  devoted  to  increasing  the  load 
during  the  second  and  third  periods.  He  suggested  that  sep- 
arate solicitors  should  be  assigned  to  the  different  periods.  He 
also  suggested  that  the  solicitor  looking  after  the  peak  load 
business  should  seek  to  sell  light  rather  than  kilowatt-hours, 
and  should  look  after  the  securing  of  the  best  results  with  mini- 
mum demand  by  the  customer  by  the  exercise  of  good  illumi- 
nating engineering.  In  this  way  the  investment  needed  to  ser\'e 
the  most  unprofitable  class  of  load  would  be  kept  down.  .\11- 
day  load  and  the  load  after -the  peak  should  be  canvassed  to 
the  limit.  This  is  the  business  upon  which  there  is  profit. 
The  electric  light  company,  like  the  merchant,  sells  some  goods 
at  little  or  no  profit,  but  must  make  up  this  lack  on  the  general 
run  of  the  business. 

In  the  discussion  following  (his  paper.,  Mr.  Cowling,  of  Den- 
ver, said  that  the  Denver  company  had  a  contract  with  the 
North  Denver  Water  Company  for  pumping  of  water  in 
which  it  was  provided  that  pumps  would  be  shut  off  between 
7  and  9  p.  m.  in  the  winter.     On  account  of  this,  a  lower  rate 
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was  given.  The  company  has  two  wells  at  the  present  time, 
but  expects  to  put  in  30.  This  is  therefore  an  important 
prospect  for  load  of  the  character  classified  under  the  second 
and  third  periods  by  Mr.  Robbins. 

Mr.  C.  K.  Durbin,  of  Denver,  said  that  among  the  central- 
station  companies  which  he  represented,  he  had  in  mind  two 
contracts  where  the  right  was  reserved  of  cutting  off  the 
service  during  the  peak.  President  Tripp  said  that  pumping 
for  irrigation  purposes  was  also  non-peak  load  and  should  get 
a  low  rate. 

Mr.  Robbins  showed  how  the  central-station  illuminating 
engineer  could  help  the  company  by  keeping  down  the  invest- 
ment necessary  to  serve  the  peak-load  customer  by  skilfully 
planning  the  illumination  so  as  to  cause  the  least  maximum 
demand.  As  an  extreme  case  of  this,  he  mentioned  church 
lighting,  where  the  revenue  is  very  small  and  where  a  difference 
in  planning  the  illumination  may  make  considerable  difference 
in  the  investment  necessary  to  serve  the  church.  He  said  that 
one  station  in  eastern   Pennsylvania   is   trying   this   policy. 

Mr.  C.  N.  Stannard,  of  Denver,  asked  for  an  enumeration 
of  the  different  classes  of  business  which  Mr.  Robbins  would 
seek  under  his  second  and  third  classifications.  Mr.  Robbins 
replied  that  under  the  second  class  would  come  all  kinds  of  day 
motor  service.  For  load  after  the  peak,  or  the  third  class,  he 
suggested  water  pumping,  operation  of  compressors  and 
breweries. 

Mr.  J.  C.  Lawler,  of  the  Colorado  Springs  Electric  Company, 
inquired  as  to  what  success  central-station  companies  were  hav- 
ing in  getting  architects  to  consult  with  them  on  illuminating 
problems  and  on  the  wiring  of  buildings  to  include  all  modern 
electrical  appliances. 

Mr.  C.  N.  Stannard,  of  Denver,  said  that  his  company  found 
it  was  easy  to  interest  architects  in  all  progressive  measures 
which  would  enable  the  architects  to  keep  up  to  date.  They 
have  men  detailed  to  call  on  the  architects  and  make  sugges- 
tions. In  the  case  of  new  store  buildings  these  men  would  ask 
for  separate  feeders  to  be  provided  for  sign,  show-window 
and  display  lighting,  which  would  be  taken  on  a  flat  rate.  This 
field  had  been  cultivated  until  now  the  architects  will  call  up 
the  company  and  ask  for  its  man  to  give  advice  on  various 
subjects.  He  believed  this  money  well  spent.  It  secures 
lighting  and  motor  business  that  could  not  be  obtained  if 
provision  were  not  made  for  it  at  the  time  the  building  was 
erected. 

Mr.  Robbins  called  attention  to  the  extensive  field  for  the 
operation  of  beer  pumps  by  electric  motors.  This  was  the 
cheapest  known  method,  and  could  be  operated  cheaper  than  a 
water  motor  or  a  pressure  tank  of  carbon  dioxide  frequently 
used. 

HEATING    AND    COOKING. 

The  question  was  then  asked  as  to  the  extent  to  which  elec- 
tric heating  appliances  had  been  pushed  in  small  towns.  Mr. 
Stannard  said  that  he  recently  talked  with  the  engineer  of  a 
small  central  station,  in  the  East,  who  said  that  enough  irons 
.  had  been  placed  on  his  company's  circuits  to  make  the  Tuesday- 
morning  peak  load  higher  than  the  evening  peak  had  been 
previously.  Another  ouestion  was  asked  as  to  the  effect  of  elec- 
tric heating  and  cooking  appliances  on  the  evening  peak  load. 
Mr.  R.  P.  Bache,  of  Colorado  Springs,  thought  it  wrong  to 
push  electric  cooking  appliances  for  the  reason  that  the  load 
overlapped  the  peak.  President  Tripp  also  agreed  in  the  main 
with  Mr.  Bache  on  account  of  the  difficulty  of  competing  with 
gas  in  cheapness,  and  because  of  the  load  overlapping  the 
evening  peak,  but  he  admitted  later  in  the  discussion  that  in 
some  towns  where  gas  competition  was  not  present  it  would 
be  worth  while,  and  that  there  might  be  a  number  of  small 
appliances  that  could  be  profitably  pushed. 

Mr.  J.  F.  Vail  said  that  his  company  loaned  out  1200  flat- 
irons  to  get  them  introduced.  Many  people  preferred  to  own 
the  iron,  however,  and  they  had  been  gradually  changing  over, 
so  that  now,  at  the  end  of  two  years,  about  800  of  these 
customers  owned  their  irons,  and  only  400  were  loaned.  During 
the  summer  season  he  figures  the  increase  in  revenue   from  a 


customer  due  to  the  use  of  the  iron  at  $1  per  month  per  iron,  or 
70  cents  average  for  the  year  around.  His  company  now  sells 
irons  at  cost  and  does  not  loan  them.  They  are  put  out  on  two 
weeks'  trial,  under  the  supervision  of  a  lady  solicitor  and 
demonstrator,  who  is  given  the  services  of  a  wagon  to  carry 
the  irons.  They  had  also  done  something  with  heating  and 
cooking  appliances.  He  personally  has  a  coffee  percolator, 
water  boiler  and  other  devices  on  the  dining-room  table,  and 
practically  gets  breakfast  on  the  table.  These  devices  are  not 
used  for  the  evening  meal,  and  therefore  do  not  come  on  the 
evening  peak.  He  believed  there  would  be  considerable  profit 
for  central-station  companies  in  the  future  from  this  class  of 
business.  One  of  his  customers  was  installing  a  modern  electric 
kitchen  for  the  consumption  of  which  he  would  be  allowed  a 
rate  of  3  cents  per  kw-hour.  This  would  be  the  equivalent  of 
gas  at  $1  per  thousand.  The  regular  lighting  rates  in  Pueblo 
were  10  cents  for  the  first  two  kw-hours  per  lamp  connected 
per  month,  and  6  cents  for  energy  consumed  in  excess  of  that. 
As  heating  devices  were  not  counted  as  connected  load,  this 
practically  gave  the  customer  a  6-cent  rate  on  small  heating 
appliances  and  irons.  He  believed  that  small  stations  in  Colo- 
rado where  there  was  no  gas  competition  and  where  coal  was 
very  high,  could  obtain  considerable  electric  cooking  load,  and 
that  for  small  appliances  there  was  a  field  everywhere. 

Mr.  C.  K.  Durbin,  speaking  of  irons,  said  that  he  under- 
stood the  Denver  company  had  introduced  3000  irons  the  past 
summer.  A  small  Oklahoma  central  station  which  his  company 
controlled,  and  which  had  just  started  day  service,  had  introduced 
60  electric  irons  in  the  last  three  months.  In  Sheridan,  Wyo., 
(population  6000)  75  irons  had  been  placed.  Mr.  Sewall  said 
that  in  one  case  with  123  consumers,  117  irons  had  been  placed 
on  trial  and  92  had  been  sold. 

Mr.  Putnam,  of  Denver,  said  that  the  advantage  of  placing 
the  iron  on  trial  was  that  it  let  the  solicitor  into  the  house,  so  that 
he  could  perhaps  secure  the  introduction  of  other  useful  ap- 
pliances. Mr.  I.  A.  Hoy,  of  Leadville,  said  that  since  May  i, 
1907,  his  company  had  placed  loi  irons,  of  which  60  were  paid 
for  and  41  were  loaned  on  a  deposit.  Mr.  J.  F.  Vail  said  that 
in  Pueblo  the  revenue  amounted  to  about  $6  per  year  per  iron. 

Mr.  C.  N.  Stannard,  of  Denver,  said  that  the  average  of 
those  upon  which  they  had  kept  records  was  67  cents  a  month. 

Mr.  Monroe  cited  the  case  of  one  customer  who  formerly 
used  gas  irons  and  put  in  seven  electric  irons  in  July.  The 
net  increase  in  gas  and  electric  bills  combined  for  the  month 
of  August  was  $23.35.  The  net  increase  for  September  was 
$33.10.  He  paid  9  cents  per  kw-hour  for  energy  used  in  the 
irons.  The  gas  and  electric  company's  revenue  was  therefore 
increased  by  the  substitution  of  electric  for  gas  irons  and  the 
customer  was  better  satisfied. 

ELECTRIC  SIGNS. 

The  question  was  opened  of  getting  electric  sign  business  in 
small  towns.  Mr.  C.  K.  Durbin  said  that  it  was  hard  work 
getting  such  signs  in  the  smallest  towns  where  his  company  con- 
trolled the  central  stations.  In  towns  of  10,000  and  over,  such 
as  Albuquerque,  N.  M.,  and  Tucson,  Ariz.,  it  was  easier.  He 
used  a  flat  rate,  the  signs  being  turned  on  a  certain  number 
of  hours  each  night.  The  rate  is  calculated  to  give  the  com- 
pany six  cents  per  kw-hour.  A  question  was  asked  as  to 
the  advisability  of  furnishing  signs  free  to  customers.  Mr. 
R.  P.  Bache,  manager  of  the  Colorado  Springs  Electric  Com- 
pany, said  that  he  was  opposed  to  free  signs  because  of  his 
experience  with  this  practice  in  eastern  companies  before  he 
came  to  Colorado.  He  liked  the  plan  which  he  found  in  effect 
at  Colorado  Springs  much  better.  There  the  customer  cither 
pays  cash  for  his  sign  or  buys  it  on  the  installment  plan. 

Mr.  C.  N.  Stannard  thought  that  if  a  company  went  into  the 
business  of  selling  signs  it  ought  to  sell  them.  The  customer 
who  is  likely  to  want  the  free  sign  or  whose  payment  is 
scattered  over  a  long  period,  is  likely  to  be  a  man  with  poor 
credit,  who  may  go  under  and  leave  the  sign  on  the  company's 
hands.  He  did,  however,  believe  in  doing  wiring  for  show- 
window  and  outline  lighting  free,  provided  the  contract  was 
made  for  two  years  and  the  cost  of  construction  was  not  above 
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tlie  gross  revenue  which  would  be  received  under  the  contract 
ihe  first  three  months.  This  concession  undoubtedly  brought 
in  business  which  could  not  have  been  secured  otherwise. 

Billboard  Lighting  in  Various   Cities. 

The  electric  lighting  of  billboards  to  make  them  valuable  at 
night  as  well  as  during  the  daytime  is  now  getting  a  good  foot- 
hold and  becoming  recognized  as  a  desirable  thing  by  both 
billboard  companies  and  by  advertisers.  Last  year  we  pub- 
lished some  account  of  the  work  begun  at  St.  Louis  in  the 
lighting  of  billboards,  both   for  advertising  the  central  station 


the  central  station  company  has  sold  electric  lighting  service 
direct  to  the  billboard  advertiser,  independently  of  the  billboard 
company,  as  such  companies  have  as  a  rule  been  indifferent 
and  in  some  cases  even  antagonistic  to  the  electric  lighting 
feature.  The  sentiment  of  billboard  companies,  however,  has 
been  rapidly  changing  about  this,  and  they  are  now  looking 
upon  it  more  favorably,  as  it  undoubtedly  adds  much  to  the 
total  value  of  advertising  to  have  billlxiards  lighted  at  times 
when  people  are  most  likely  to  read  them. 

Fig.  I  shows  a  couple  of  lighted  billboards  across  the  street 
from  the  Wilson  Avenue  terminus  of  the  Northwestern  Ele- 
vated Railroad  in  Chicago.  One  of  these  signs  is  turned  on 
and  off  by  a  flasher  at  intervals  of  about  four  seconds.  The 
fiasher  feature  undoubtedly  attracts  attention  to  a  billboard, 
even  more  than  to  a  sign,  because  of  the  large  surface  lighted 
up.     Both  of  the  billboards  in  Fig.    I    have  dark  letters  on  a 


FIG.      I. — liILMl(>.\KUS      NK.-\R      NORTH  WESTKR.V      EI.KV.XTKU      KAII.ROAI) 
TERMINUS. 

company's  own  business  and  that  paid  for  Ijy  the  regular  bill- 
board advertisers. 

In  Chicago,  Kansas  City  and  Indianapolis  the  Thomas 
Cusack  Company,  a  billboard  concern  operating  in  those  three 
cities,  has  begun  to  sell  day  and  night  billboard  service,  pur- 
chasing energy  from  the  electric  lighting  companies  and  bill- 
ing the  advertising  customer  for  the  total  cost  of  his  l)ill- 
board  service  plus  the  electric  lighting  feature.  Some  Gun- 
ning system  billboards  are  also  lighted  in  Chicago,  the  Gunning 
system  buying  its  energy  from  the  Commonwealth  Edison 
Company.  The  Commonwealth  Edison  Company  in  Chicago 
gives  service  for  billboards  at  the  same  rates  as  its  sign  light- 
ing service  and  turns  the  electricity  on  and  off  at  stipulated  hours, 
maintaining  a  patrolman  service  for  this  purpose.  As  the 
number  of  hours'  use  per  month  is  thus  entirely  under  the  con- 
trol of  the  company,  a  flat  rate  is  made,  this  flat  rate  being  the 
equivalent  of  tlic  company's  regular  lighting  rates  for  the  same 
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white  background.  They  are  lighted  with  i6-cp  incandescent 
lamps  placed  about  12  ins.  apart  in  a  metal  trough  painted 
white  inside.  The  trough  has  a  flat  bottom  which  holds  the 
lamp  sockets.  The  sides  are  straight.  Fig.  2  shows  another 
Chicago  billboard  at  Thirty-Fifth  Street  and  Cottage  Grove 
Avenue.  This  is  over  a  store  at  the  intersection  of  two  streets 
where  it  can  be  seen  for  a  considerable  distance.  This  sign  is 
also  flashed.    It  is  equipped  with  deep,  conical  reflectors. 

Fig.  3  shows  a  billboard  on  Sixteenth  Street  in  Denver.  In 
this  city  the  Denver  Gas  &  Electric  Company  contracts  direct 
with  the  billboard  advertiser  for  the  lighting  of  the  billboard. 
The  company  furnishes  the  lamps,  wiring  and  trough  in  which 
the  lamps  are  concealed.  This  is  done  under  a  two  years'  con- 
tract, where  the  cost  of  construction  to  the  company  will  not 
exceed  the  revenue  the  billboard  lighting  brings  in  the  tirst 
three  months  of  its  operation.  The  rate  charged  is  a  flat  rate 
which  is  equivalent  to  the  company's  regular  readiness-to-serve 


number  of  hours'  service  per  month.  As  this  lighting  rate  is 
15  cents  per  kw-hour  for  the  first  thirty  hours'  use  of  the  maxi- 
mum demand  and  9  cents  for  all  over  that,  the  cost  of  a  16-cp 
lamp  on  a  billboard  lighted  six  hours  per  night  or  180  hours 
per  month  would  be  about  88  cents  per  month. 

In  most  other  places  whore  billboard  lighting  has  been  begun. 


1\    CHIC.\0O. 


rate,  figured  for  the  number  of  hours  the  billboard  is  lighted 
per  month.  The  company  turns  the  lamps  on  and  off.  just  as 
in  the  case  of  sign  and  show-window  lighting.  vVhich  is  also 
largely  taken  at  a  liat  rate.  This  rcadiness-to-serve  rate  is  Si 
service  charge  per  month  plus  15  cents  per  16-cp  lamp  con- 
nected plus  5  cents  per  kw-hour   for  energy  consumed,  less  a 
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discount  of  10  per  cent  if  paid  within  ten  days  from  date  of 
bill.  This  makes  the  cost  approximately  6o  cents  per  i6-cp 
l?mp  per  month  if  the  board  is  lighted  six  hours  per  night,  or 
l8o  hours  per  month. 

In  Chicago,  on  an  important  junction  station  on  the  Metro- 
politan Railroad  at  Marshfield  .Avenue,  a  nuthber  of  billboards 
an-  phiJcd   Mil    the    riM.f-  (if  a.Ii-iiiin-    li.  t.-..--       On.:   •■<    'lu-c   a^ 


FIG.    5. — DENVER    BILLBOARD    BY    D.\Y. 

it  appears  by  daylight  is  shown  in  Fig.  4.  This  illustrates  the 
appearance  of  the  trough  in  the  daytime,  showing  how  un- 
obtrusive it  is. 

Fig.  5  is  a  view  of  a  Denver  billboard  by  day,  showing  the 
appearance  of  the  troughs.  On  the  billboards  recently  erected 
in  Denver,  however,  the  supports  are  not  placed  on  the  surface 
of  the  board,  as  in  Fig.  5.  The  general  form  of  the  trough  is 
semi-circular.  Lamps  in  the  trough  are  supported  horizon- 
tally on  weather-proof  porcelain  sockets.  This  arrangement 
appears  to  be  not  very  satisfactory,  however,  as  the  socket  sup- 
ports frequently  get  bent  so  that  the  lamps  project  below  the 
trough.  Fig.  6.  shows  a  billboard  placed  on  top  of  a  Denver 
garage  which  it  advertises. 

Besides  billboards  lighted  with  incandescent  lamps  in  Chi- 
cago, experiments  are  being  made  with  teaming  arc  lamps  for 
this  purpose,  the  most  notable  example  being  at  Jackson  Boule- 
\ard  and  Dearborn  Street,  in  the  heart  of  the  business  district. 
One  450-watt  flaming  arc  is  more  than  ample  for  25  ft.  of 
billboard.  The  arc  lamps  are  fitted  with  metal  guards  or  re- 
flectors on  the  side  toward  the  street,  to  prevent  the  light  from 
b'ii-'lini;    thu^e    locking    toward    tlu-    board.     The    flaming    arc 


FIG.    6. — nllJ.nOARD    OV    DENVER    GARAGE. 

lamp  rnqueslionably  oflFers  a  cheaper  method  of  lighting  a  bill- 
board than  incandcsccnts  where  as  much  as  50  ft.  of  board  is 
to  !><•  lighted,  so  that  two  lamps  can  be  placed  in  scries  on  no 
volts. 

The  chief  trouble  to  be  avoitird  in  using  flaming  arc  lamps 
for  billboard  lighting  is  to  lo  place  them  high  enouKh  above  the 
iKjard  so  that  the  glare  of  regular  rcllcction  from  the  paint  will 


not  interfere  with  the  reading  of  what  is  on  the  board.  Wher- 
ever the  angle  of  the  lamp  to  the  board  equals  that  from  the 
observer's  eye  to  the  board,  this  trouble  is  sure  to  be  serious, 
as  the  flaming  arc  lamp  is  such  a  powerful  source  of  light. 
At  present  there  seems  to  be  no  way  of  avoiding  this  trouble, 
save  to  hang  the  flaming  arc  lamp  some  distance  above  the  top 
edge  of  the  board. 

In  the  incandescent  system  the  chief  defect  at  present  is  that 
too  much  light  is  thrown  on  the  top  of  the  board  and  not 
enough  on  the  bottom,  as  is  apparent  in  the  illustrations.  This 
contrast  is  great  enough  to  interfere  with  the  reading  of  bill- 
boards some  distance  away.  Xear  by,  it  is  not  of  so  much 
importance.  If  the  illumination  could  be  distributed  evenly 
over  the  board  and  light  escaping  in  useless  directions  directed 
on  the  board,  doubtless  considerable  saving  could  be  made.  It 
must  not  be  understood  from  this  that  the  electric  lighting  of 
billboards  is  not  at  the  present  time  in  a  satisfactory  condition 
from  the  advertiser's  standpoint.  It  simply  means  that  future 
developments  may  make  it  possible  to  reduce  the  cost  of  light- 
ing a  given  amount  of  billboard,  and  so  from  the  central  sta- 
tion standpoint  increase  the  amount  of  such  business. 

In  Pittsburg  the  lighting  of  billboards  has  been  gone^into 
very  extensively.  Mr.  G.  G.  O'Brien,  who  gives  billboard 
service  in  that  city,  has  made  extensive  use  of  electricity  for 
illuminating  his  boards.  In  one  case  a  board  300  ft.  long  has 
been  lighted  and  flashed  in  a  number  of  sections.  Another 
board  200  ft.  long  is  flashed  in  sections. 


Grand    Rapids,   Mich.,    Electrical   Situation. 

By  L.  W.  Bailey. 

The  ultimate  success  of  the  Grand  Rapids-Muskcgon  Power 
Company  in  securing  a  new  franchise  in  the  city  of  Grand 
Rapids,  Mich.,  marks  the  beginning  of  a  new  era  in  that  city. 
The  publicity  campaign  of  the  company  was  described  in  the 
Oct.  5  issue  of  the  Elecj-rical  World,  and  it  won  out  by  a 
pleasing  majority  at  the  polls.  The  franchise  obtained,  while 
a  good  one  for  the  company,  is  one  of  the  most  favorable  in 
the  country  for  a  city  the  size  of  Grand  Rapids.  It  puts  the 
rates  for  both  lamps  and  motors  far  below  the  terms  of  the 
old   franchise. 

Following  its  campaign  for  a  new  franchise  the  company 
has  continued  its  publicity  policy  in  a  campaign  for  new  busi- 
ness. The  advantages  of  electricity,  particularly  for  lighting 
purposes,  are  emphasized  in  the  newspaper  advertisements,  and 
the  city  is  circularized  carefully  with  both  circulars  and  book- 
lets. A  page  advertisement  in  the  daily  papers,  run  several 
times,  sets  forth  a  proposition  for  wiring  a  six-room  house  for 
$12,  and  then  tells  what  can  be  done  with  a  kilowatt-hour  of 
electricity. 

The  city  is  preparing  cither  to  enlarge  the  capacity  of  its 
street  lighting  plant  or  to  buy  energy  from  the  power  com 
pany.  However,  the  gas  company  is  endeavoring  to  secure  a 
contract  for  street  lighting,  and  permission  has  been  given  to 
both  concerns  to  place  lamps  on  both  a  business  and  a  residence 
street  for  demonstration  purposes.  The  system  of  street  light- 
ing by  the  use  of  the  tungsten  lamps,  as  employe<l  in  Hartford, 
Conn.,  has  been  reported  on  favorably  by  an  investigating  com- 
mittee and  the  power  company  will  experiment  with  'hese 
lamps.  .'X  plan  is  also  on  foot  lo  equip  the  lighting  plant  with 
machinery  for  operating  the  city  pumping  station. 

The  Canal  Street  Business  Men's  .\ssociation  is  figuring 
with  the  power  company  on  a  proposition  to  light  that  street 
from  end  lo  end  in  a  manner  which  will  give  it  the  appellation 
of  the  "great  red  way."  Al  present  the  street  is  lighted  with 
festoons  of  incandcsccnts  strung  thickly  from  curb  to  curb  the 
whole  length  of  the  thoroughfare.  The  fire  marshal  has  ob- 
jected to  this  system,  and  one  of  the  new  type  arc  lamps  may 
replace  the  incan<lesccnls,  but  at  intervals  of  120  ft. 

The  Grand  Rapids  I-'ast  Side  Power  Company,  which  now 
obtains  its  power  from  a  canal,  may  change  its  system  to  elec- 
tricity.    The  city's  flmid  protection  plans  include  the  filling  of 
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the  power  canal.  A  station  may  be  installed  at  the  head  of  the 
canal  and  water  taken  through  a  sluiceway  to  operate  an  elec- 
tric power  plant.  The  central  power  plant,  if  erected,  will  cost 
about  $10,000.  Robert  W.  Irwin  and  Alexander  Dodds  rep- 
resent the  company  in  the  matter. 


A   New   Power  Station   Report. 

The  accompanying  form  of  power  station  report  has  been 
in  use  for  the  past  six  months  by  the  Sheboygan  Light,  Power 
&  Railway  Company,  and  has  also  been  adopted  by  the  Milwau- 
kee Northern  Railway  Company,  both  companies  being  under 
the  management  of  Mr.  Ernest  Gonzenbach.  Mr.  Gonzenbach 
has  been  getting  out  power-station  reports  for  the  past  15 
years  and  has  always  wanted  something  clear  and  concise  by 
means  of  which  he  could  read  the  story  of  the  day  at  the  power 
station  without  wading  through  a  mess  of  figures.  About  a 
year  ago  Mr.  Gonzenbach  began  to  experiment,  with  the  result 
that  last  spring  he  put  into  service  the  form  of  report  shown 
herewith,  which  has  so  far  been  entirely  satisfactory,  and 
whichf  has  been  pronounced  satisfactory  by  everybody  who 
has  used  it.  The  record  is  very  simple,  is  easily  read  and  can 
be  understood  at  a  glance.  Possibly  the  only  explanation 
required  is  the  little  break  in  the  straight  lines,  indicating  the 
runs  of  the  various  units.  This  little  break  in  the  straight  line 
is  put  in  to  show  the  time  when  the  men  changed  shifts.  The 
amount  of  apparatus  in  operation  during  the  hours  of  peak 
load  can  be  seen  at  a  glance,  and  it  is  very  readily  observed 
if  any  machine  has  been  run  too  long  after  the  peak  was  oSf 
or  if  it  was  started  too  late.     The  time  of  switching  on  and 


interesting.  All  of  the  charts  and  curves  are  made  by  the 
engineer  in  charge  of  the  shift  at  the  power  station  and  they 
involve  no  labor  of  any  kind  at  the  office.  The  pads  are  ac- 
curately registered  and  a  carbon  copy  sheet  is  put  under  the 
first  leaf.  The  power-station  engineer  or  his  assistant  then 
plots  a  curve  every  hour  by  making  pencil  points  with  an  ordi- 
nary lead  pencil.  At  the  end  of  his  shift  he  connects  all  the 
pencil  points  with  a  line.  The  engineer  on  the  next  shift  does 
the  same  thing.  This  necessarily  makes  the  sheet  somewhat 
grimy,  but  the  top  sheet  is  kept  by  the  power-station  force 
for  its  own  record.  In  this  way  the  manager  has  a  complete 
history  of  the  power  station  in  the  most  complete  form  avail- 
able at  all  times.  The  load  factor  given  is  the  percentage 
which  the  average  load  is  of  the  maximum.  The  station  factor 
is  the  percentage  which  the  average  load  is  of  the  total  capacity 
of  the  station.  The  railway  demand  factor  is  the  percentage  the 
maximum  railway  load  is  of  the  station  capacity,  and  the  lighting 
demand  factor  is  the  corresponding  figure  for  the  lamp  load. 


Special   Street   Lighting  in   Denver. 

special  plans  have  been  completed  for  the  lighting  of  Fif- 
teenth Street,  Denver.  Sixteenth  Street,  the  most  important 
thoroughfare  of  the  city,  has  been  lighted  by  arc  lamps  placed 
on  special  ornamental  poles  for  some  time  past.  Pictures  of 
the  pole  used  on  Sixteenth  Street,  Denver,  were  published  in 
the  Electrical  World  of  April  13,  1907.  The  poles  used  on 
Sixteenth  Street  are  of  very  heavy  cast  iron  and  were  designed 
to  be  used  for  supporting  both  trolley,  span  and  feed  wires  and 
arc  lamps.     The  new  design  for  Fifteenth  Street,  made  by  Art 
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POWER   STATION  REPORT  BLANK. 

off  the  street  lamps  is  also  shown  by  the  last  straight  line  at 
the  bottom.  The  load  curves  are  obtained  by  reading  watt- 
hour  meters  in  the  power  station  every  hour.  This  has  been 
found  very  practical  and  no  extra  trouble  for  the  power- 
station    force.     The    method    of    making    up    these    curves    is 


a 


COMBINATION 

RAILWAY  AND 

LIGHTING 

POLE. 


Commissioner  Henry  Reed,  contemplates  the  use  of  a  special 
bracket  on  standard  street  railway  steel  tubular  poles.  This 
design  is  illustrated  herewith.  Along  each  block  will  be  placed 
eight  6.6-ampere  alternating-current  arc  lamps.  Eleven  blocks 
will  be  thus  equipped. 
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Service    Supervisor     Work    in     the     Denver 
Gas   &   Electric  Company. 


The  recent  convention  of  the  Colorado  Electric  Light,  Power 
&  Railway  Association,  at  Denver,  Sept.  i8  to  20,  brought  out 
some  interesting  and  valuable  experiences  of  the  Denver  Gas 
&  Electric  Company  in  increasing  the  revenue  from  its  cus- 
tomers. The  subject  was  opened  by  a  paper  on  "Business 
Building  by  Commercial  Departments,"  by  George  E.  Putnam, 
of  the  new  business  department  of  the  Denver  Gas  &  Electric 
Company,  which  was  followed  by  a  general  discussion,  in  which 
Mr.  C.  N.  Stannard,  secretary  of  the  company,  gave  additional 
information. 

The  company  has  in  the  past  year  been  giving  special  atten- 
tion to  increasing  the  gas  and  electric  consumption  of  its 
customers.  For  this  purpose,  in  1906,  seven  service  supervis- 
ors were  appointed  from  among  the  men  in  the  new  business 
department.  It  was  the  duty  of  these  men  to  secure,  if  possible, 
increased  revenue  from  consumers.  The  regular  district  so- 
licitors kept  away  from  customers  upon  whom  the  service 
supervisors  were  working.  These  service  supervisors  appeared 
first  to  the  customer  as  men  looking  after  the  quality  of  the 
service  rendered  by  the  company,  to  see  wherein  improvements 
could  be  made  which  would  give  the  customer  better  satisfac- 
tion for  the  money  expended.  In  straightening  out  any  little 
troubles  the  customer  might  have,  these  service  supervisors 
would  get  an  entrance  to  the  customers'  premises  and  become 
acquainted,  so  that  the  way  would  be  open  for  the  supervisor 
to  introduce  new  appliances.  Mr.  Stannard  stated  that  when 
these  service  supervisors  were  started  in  their  work  of  getting 
more  business  from  customers  he  almost  felt  sorry  for  the 
men,  because  he  thought  that  they  were  undertaking  a  very 
difficult  task,  in  which  they  might  not  be  able  to  show  the 
results  expected  by  the  higher  officers  of  the  company.  The 
results,  however,  have  been  fine  and  exceed  all  expectations. 
The  added  business  is  lucrative  because  it  involves  no  cost  of 
construction,  as  the  lines  and  meters  are  already  in  place. 

The  actual  results  obtained  were  shown  by  figures  given  for 
a  period  of  ten  months  with  seven  service  supervisors  at  work. 
Each  one  of  the  men  was  given  a  list  of  300  residences  to 
visit.  After  a  period  of  about  3%  months,  a  second  list  of 
300  houses  per  man  was  selected.  At  the  end  of  the  second  3% 
months  another  set  of  300  houses  per  man  was  assigned.  At 
the  end  of  ten  months,  therefore,  the  seven  service  supervisors 
had  been  assigned  in  the  three  installments,  63CO  residences. 
The  work  was  confined  entirely  to  residences,  because  these 
seemed  the  most  promising.  The  men  worked  both  the  electric 
and  the  gas  fields.  Results  for  the  first  ten  months  showed  39 
per  cent  gain  in  the  kilowatt-hour  consumption  of  the  residences 
using  electricity  worked  upon  over  the  corresponding  period 
of  the  previous  year.  The  gross  revenue  from  this  source  was 
increased  28  per  cent.  The  gas  consumed  by  the  customers 
worked  upon  was  increased  44  per  rent,  and  the  revenue  27 
per  cent.  The  increase  in  revenue  in  the  first  instance  amount- 
ed to  $10,307,  and  in  the  latter  instance,  $10,892  for  a  period 
of  ten  months. 

When  it  is  considered  that  the  business  brought  in  by  service 
siipcrvi.sors  involves  no  conslruction  costs,  it  will  be  seen  that  it 
doubtless  yields  the  highest  returns  to  the  company  for  the 
amount  spent  in  soliciting  it.  The  successful  experience  of 
the  Denver  Gas  &  Electric  Company  with  its  service  super- 
visors has  already  resulted  in  a  considerable  change  in  the 
organization  of  its  new-business  force.  Whereas,  there  were 
formerly  14  district  solicitors,  each  having  an  assistant,  and  a 
few  service  siipervisors  and  specialists  in  various  branches  of 
the  work,  there  are  now  14  district  solicitors,  no  assistant  district 
solicitors,  14  service  supervisors,  and  specialists  in  motor  work, 
show-wmdow,  sign  and  display  lighting.  In  the  combined  gas 
and  electric  business,  it  is  approximated  that  for  each  dollar 
spent  in  a  year  for  solicitation,  the  increase  in  gross  revenue 
for  that  year  will  be  about  $2.  In  the  electric  end  of  the  busi- 
nrss  alone,  some  of  the  classes  of  business  giving  the  best  re- 


turns for  solicitation  will  yield  as  high  as  $3  increased  yearly 
revenue  for  each  dollar  spent  within  the  year  for  solicitation. 

How  elfectively  a  well-organized  new-business  department 
such  as  that  of  the  Denver  company  can  introduce  a  new  device 
is  shown  by  the  rapidity  with  which  electric  flatirons  have  been 
put  in  service  last  summer.  Until  last  spring  the  company  had 
not  taken  up  the  work  of  pushing  the  electric  iron  to  any  ex- 
tent. Since  last  spring  over  3000  irons  have  been  purchased 
and  put  in  service  by  customers.  The  average  increase  in  reve- 
nue due  to  the  use  of  these  irons  so  far  has  been  about  67 
cents  per  month  per  customer.  Irons  are  sold  at  $5  each. 
The  Pacific  iron  has  been  the  one  most  extensively  used,  al- 
though a  large  number  of  American  and  Simplex  irons  have 
also  been  put  out. 

The  service  supervisors'  work,  although  confined  heretofore 
to  the  residence  district,  will  probably  be  extended  to  down- 
town districts. 

In  connection  with  service  supervisor  work,  a  knowledge  of 
illuminating  engineering  is  of  considerable  importance  to  the 
service  supervisor,  in  order  that  he  may  win  the  customers' 
confidence  and  pave  the  way  for  the  introduction  of  new  devices 
by  showing  the  customer  how  he  can  get  better  results  for  the 
money  he  is  spending  for  light.  The  Denver  Gas  &  Electric 
Company  was  one  of  the  first  to  recognize  this  fact  and  act 
upon  it  in  a  practical  way.  In  the  fall  of  1905,  a  corps  of 
si.x  men  was  selected  in  the  new-business  department  to  become 
trained  specialists  in  illuminating  engineering.  Mr.  J.  R. 
Cravath,  western  editor  of  the  Electrical  World,  was  retained 
as  consulting  illuminating  engineer  to  guide  the  study  and  train- 
ing of  these  men  and  advise  with  them  by  correspondence  on 
practical  problems  in  illumination  coming  up  in  the  company's 
work.  Since  then  the  illuminating  engineering  corps  has  been 
a  recognized  part  of  the  company's  new-business  departmeiu. 
On  account  of  the  removal  of  a  number  of  the  original  men 
to  other  companies,  there  have  been  many  changes  in  the  corps, 
but  it  has  always  kept  up  its  work  and  at  the  present  time 
holds  regular  weekly  meetings  to  discuss  illuminating-engineer- 
ing problems. 


A  Merchant's  Opinion  of  Gas  Lighting. 

The  leading  clothing  merchant  in  a  prosperous  Western 
city,  when  talking  recently  of  the  possibility  of  gas  lighting  in 
his  new  store,  remarked,  "1  figure  the  fly  specks  begin  to  col- 
lect the  minute  a  man  adopts  gas  for  store  lighting."  He  spoke 
figuratively,  of  course,  but  ver>  much  to  the  point,  as  he  ex- 
pressed the  effect  on  the  public  as  to  general  inferior  standing 
and  unprogressiveness  of  the  stores  which  cling  to  antiquated, 
ill-smelling,  slock  ruining  and  troublesome  gas  or  gasoline 
lighting. 


Electric    Railway   Advertising. 

At  the  meeting  last  week  of  the  American  Street  and  Inter- 
urban  Railway  Association  at  Atlantic  City,  two  papers  were 
presented  on  the  subject  of  electric  railway  publicity  and  ad- 
vertising. One  of  these  was  by  Mr.  J.  Harvey  White,  pub- 
licity manager  of  the  Boston  Elevated  Railway  Company,  and 
dealt  more  particularly  with  relations,  with  the  newspaper 
press  in  connection  with  the  supply  of  information  relating 
to  the  railway  having  an  interejt  to  the  general  public.  The 
publicity  department  of  the  Boston  Elevated  was  organized  for 
the  purpose  of  furnishing  a  central  source  of  supply  to  which 
newspaper  men  could  go  for  information  relating  to  accidents, 
complaints  against  service,  construction,  finance,  etc.  To  this 
end,  the  office  keeps  on  file  statistics,  etc.,  and  when  the  oc- 
casion arises  calls  upon  any  officer  of  the  company  for  infor- 
mation. 

The  second  paper  was  by  Mr.  A.  W.  Warnock,  general 
passenger  agent  of  the  Twin  City  Rapid  Transit  Company  of 
Minneapolis  and  St.  Paul,  Minn.,  who  described  the  means 
adopted  by  his  company  for  furthering  the  increase  of  passen- 
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(^cr  traffic.  This  company  has  developed  a  summer  residence 
district  and  excursion  amusement  resort  at  Lake  Minnetonka, 
i8  miles  from  Minneapolis,  where  it  owns  about  a  dozen  steam 
vessels  on  the  lake.  The  attractions  at  this  place  during  the 
summer  season  are  constantly  kept  before  the  public  by  various 
advertising  means,  and  traffic  to  other  lakes,  parks,  etc.,  reached 
by  the  lines  of  the  company,  is  similarly  promoted.  The 
paper  describes  in  detail  the  various  methods  used  in  obtain- 
ing publicity. 


Commercial  Progress  in  Seattle  Central 
Station  Work. 


During  the  past  summer  the  Seattle  Electric  Company  has 
been  putting  out  250  to  300  electric  flatirons  per  month  on  trial, 
and  not  more  than  8  per  cent  have  been  returned.  To  intro- 
duce the  use  of  electric  heating  pads  each  of  the  hospitals  in 
the  city  was  presented  with  a  pad,  and  also  some  ten  prominent 
physicians,  calling  attention  to  the  advantage  of  such  a  pad 
over  the  ordinary  hot-water  bottle,  and  requesting  that  the  pad 
be  made  useful.  The  company  also  informed  the  doctors  tha; 
it  would  welcome  their  opinion  of  the  merits  of  the  pad  when 
they  bad  had  opportunity  to  observe  its  work.  In  almost  every 
instance  gratifying  replies  were  received. 

In  connection  with  the  display  of  heating  devices  many  have 
been  shown  in  actual  operation  in  the  show  windows  of  the 
company,  such  as  the  coffee  percolator  with  boiling  coffee,  tea- 
pot steaming,  cereal  cooker  in  service,  chafing  dish  at  work, 
bucket  boiling  potatoes,  griddle  frying  pancakes,  broiler  cooking 
steak,  and  so  on.  These  actual  working  displays  have  mate- 
rially helped  in  the  sales,  and  the  result  has  been  an  increased 
non-peak  output.  In  tlie  last  two  years  the  Seattle  Electric 
Company  has  sold  over  4000  flatirons,  besides  many  small  heat- 
ing devices,  and  a  considerable  number  of  the  larger  cooking 
utensils. 

The  city  of  Seattle  has  just  let  the  largest  contract  for  re- 
grading  in  its  history,  namely,  the  taking  down  of  Denny  Hill. 
This  work  will  cost  over  $1,000,000,  and  will  be  largely  done  by 
the  hydraulic  process.  A  large  electric  motor  installation  will 
lie  used  for  pumping  the  necessary  water  from  Puget  Sound. 


Financial  Methods  in  Floating  Electric  Light 
Securities. 


I'v  E.  H.  Mather. 

It  certainly  appears  as  though  financial  methods  detrimental 
to  the  future  welfare  of  electric  light  properties  were  becoming 
more  common  at  this,  the  most  dangerous  period,  for  such 
practice,  within  the  history  of  the  electric  light  industry.  The 
practice  which  deserves  criticism  is  the  over-capitalization  of 
electric  companies  followed  by  the  publication  of  misleading 
statements  of  earnings  and  expenses.  The  former,  although 
under  the  ban  at  the  present  time,  is  unjust  only  when  coupled 
with  unreasonably  large  dividends,  or  other  profits,  taken  from 
the  business,  but  when  followed  by  the  latter  immediately  be- 
comes a  matter  of  much  concern,  and  the  practice  will  sooner 
or  later  injure  the  innocent  stockholders  as  well  as  the  guilty 
promoters. 

The  public  is  well  aware  that  public  service  corporations  have 
in  many  instances  abused  the  privileges  given  them,  and  it  is 
quick  to  suspect  that  any  and  all  such  corporations  are  securing 
from  the  public  more  than  that  to  which  they  are  justly  entitled. 

There  is,  as  is  well  recognized,  a  general  feeling  that  electric 
light  companies,  as  well  as  other  public  utility  corporations,  have 
been  and  still  are  charging  too  high  rates  for  the  service  ren- 
dered. As  a  result  of  this  feeling,  the  public  is  looking  for  and 
adopting  methods  to  prevent  this  practice. 

The  operating  managers,  quickly  seeing  the  importance  of 
checking  this  move,  have  set  about  to  give  the  public  better 
service,  and  in  many  cases,  lower  rates.  They  are  clearly  show- 
ing that  better  service  and  lower  rates  cannot,  generally  speak- 
ing, be  secured  by  municipal  ownership,  the  remedy  commonly 


adopted  by  municipalities  for  the  evils,  real  or  imaginary  as 
they  may  be,  that  may  exist.  Of  late,  more  attention  has  been 
given  to  the  individual  rctfuirements  of  customers,  their  wants 
have  been  anticipated,  complaints  have  been  received  cheerfully 
and  promptly  attended  to  by  young  men  of  ability  and  diplo- 
macy ;  they  have  been^  educated  to  a  much  wider  field  for  the 
use  of  electricity,  and  able  solicitors  have  been  sent  throughout 
the  territory.  Since  these  representatives  are  to  the  public  the 
personnel  of  the  companies,  the  customers  have  come  into  much 
closer  touch  with  many  corporations  supplying  electricity ;  all  of 
which  has  worked  to  the  great  advantage  of  both  the  producers 
and  consumers. 

While  the  operating  managers  have  been  striving  to  secure 
public  confidence,  the  financial  managers  have  in  many  cases 
adopted  methods  of  financing  which  will  more  than  counteract 
the  benefits  secured  by  the  operating  departments.  It  is  not  un- 
common for  a  local  electric  light  company  to  be  purchased  by 
outside  parties,  and  then  bonded  for  a  sum  sufficient  to  pay 
practically,  if  not  quite,  the  entire  cost  of  the  property  to  the 
new  owners,  and  also  make  all  necessary  improvements  and 
extensions  for  several  years  to  come.  In  addition,  an  issue  of 
stock  is  brought  out  which  not  infrequently  equals  the  bond 
issue,  and  represents  but  very  little,  if  any,  cash  investment. 
While  this  is  beyond  the  bounds  of  conservative  financing  and 
while  the  public  may  wonder  at  such  an  increased  capitalization, 
it  can  be  shown  that  the  value  in  the  original  stock  has  simplj 
been  transferred  to  the  new  issue  of  bonds,  leaving  under  them 
practically  no  equity. 

To  assist  in  floating  such  issues  of  bonds,  statements  of  earn- 
ings and  expenses  have  been  published.  These  have  frequently 
shown  a  reasonable  increase  in  gross  earnings,  but  most  ex- 
traordinary increases  in  net  earnings.  In  some  cases  the  net 
earnings  as  shown  have  been  sufficient  to  pay  the  interest  on 
all  the  outstanding  bonds  and  from  five  to  ten  per  cent  on  the 
total  issue  of  stock,  which  is  practically  all  water. 

What  is  the  result?  An  impression  is  made  on  the  minds  of 
the  local  public  that  there  are  enormous  profits  in  the  electric 
light  business  when  properly  conducted,  and  therefore  the  rates 
must  be  altogether  too  high,  even  though  they  in  fact  be  com- 
paratively low.  The  public  becomes  dissatisfied,  and  efforts  are 
made  to  secure  lower  rates  by  one  method  or  another. 

.\ny  electric  light  company  which  shows  net  earnings  of  15 
to  20  per  cent  on  the  entire  cost  of  the  property  is,  in  my 
opinion,  either  charging  too  high  rates  or  its  statements  are  not 
entirely  correct.  Cost  in  such  cases  as  these  usually  includes  a 
good  profit  on  the  actual  cost  of  the  entire  property  to  the 
original  stockholders. 

.\n  analysis  of  the  published  statements  of  some  of  these 
companies  will  often  clearly  show  that  the  accounts  were  kept 
with  a  view  of  making  as  good  statements  as  possible.  The 
operating  expenses  have  been  reduced  to  the  lowest  amount, 
and  in  some  cases  the  construction  accounts  have  carried  a 
portion  of  the  expense  that  properly  belonged  to  the  operating 
accounts,  and  depreciation  has  frequently  been  lost  sight  of 
entirely.  Such  statements  have  been  prepared  solely  for  the 
purpose  of  inducing  the  investing  public  to  purchase  the  bonds 
of  the  companies. 

To  one  familiar  with  the  electric  light  business,  it  is  apparent 
that  the  financial  managers  or  promoters  of  companies  making 
such  statements  have  been  rather  over  ambitious,  and  in  prepar- 
ing such  statements  as  are  often  seen  in  circulars  describing 
issues  of  bonds,  have  told  the  truth  and  nothing  but  the  truth, 
but  not  quite  the  whole  truth. 

On  such  statements  of  earnings  and  expenses,  bankers  are 
induced  to  purchase  the  bonds  which  are  retailed  to  their 
clients  as  first-class  securities,  and  so  long  as  the  interest  is 
paid  and  such  statements  are  published,  the  Iwnds  will  be  so 
considered.  If.  however,  the  net  earnings  arc  decreased  by 
forced  reduction  in  rates  caused  by  legislative  .iction  or  by  com- 
petition with  competing  companies  or  municipal  plants  or  by 
dull  times  or  by  heavy  replacement  expenses  caused  by  depre- 
ciation which  was  not  provided  for.  this  now  desirable  class  of 
securities  will  not  stand  in  good  favor  with  the  investing  public. 
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Any  practice  that  educates  the  general  public  to  believe  that 
the  profits  in  the  electric  light  business  are  greater  than  they 
actually  are,  should  be  strongly  condemned  by  all  conservative 
electric  light  managers,  for  it  is  suicidal  to  the  business. 

The  over-capitalization  of  electric  light  properties,  followed 
by  the  publication  of  incomplete  and  misleading  statements  of 
net  earnings,  is  an  injustice  to  the  bondholders,  who  are  led 
to  believe  they  have  purchased  securities  with  a  large  equitj' 
under  them,  and  to  the^stockholders  in  companies  conservatively 
financed,  and  if  continued  will  lead  to  one  or  more  of  the 
following  conditions : 

1.  Municipal  ownership,  which  with  few  exceptions  is  of  no 
benefit  to  the  general  public. 

2.  Unprofitable  low  rates  caused  by  competition  or  legislative 
action. 

3.  Over-stringent  state  laws  which  will  prevent  even  reason- 
able capitalization. 

4.  Loss  of  confidence  by  investors  in  electric  light  securities. 


western  offices  of  the  Electrical  World  are  on  Dearborn 
Street.  Other  streets  are  now  organizing  associations  with  a 
similar  purpose. 


Letter  to  the  Editors. 


Better  Li2;hting  for  Chicago  Business  Streets. 

Arrangements  have  been  made  for  the  improvement  of  a 
street  in  the  heart  of  Chicago's  down-town  district,  which  will 
very  likely  result  in  improved  lighting  for  all  of  the  streets  in 
that  district.  The  Dearborn  Street  Improvement  Association  has 
been  formed  by  property  owners  to  pay  for  the  improved  paving 
and  lighting  of  Dearborn  Street  for  a  distance  of  about  nine 
blocks  from  Van  Buren  Street  north  to  the  river.  .\t  a  meeting 
of  Dearborn  Street  property  owners  held  Oct.  22,  owners  of 
over  half  of  the  frontage  involved  pledged  their  support  to  the 
lighting  scheme  which  is  to  be  carried  out  immediately.  Al- 
though no  details  have  been  worked  out,  it  is  generally  under- 
stood that  ornamental  boulevard  posts  at  frequent  intervals, 
with  incandescent  lamps,  will  be  used.  Mr.  J."  R.  Cravath  is 
consulting     illuminating     engineer     for    the    association.      The 


Calculating  Show-Window  Illumination. 

To  the  Editors  of  Electrical  World: 

Sirs  : — We  find  that  a  very  curious  and  ine.Kcusable  error 
slipped  into  the  article  on  the  "Engineering  of  Show-Window 
Illumination"  by  the  writers  which  appeared  in  the  Electric.m. 
World  of  Sept.  7,  1907.  In  regard  to  the  illumination  curve 
necessary  evenly  to  illuminate  any  show  window,  the  writers 
in  effect  stated  that  this  curve  should  be  plotted  by  taking  tlie 
square  roots  of  the  distances  from  the  lamps  to  the  points  in 
the  window  to  be  illuminated ;  whereas,  as  must  be  apparent 
to  all_  engineers,  the  correct  method  is  to  take  the  square  I't 
these  distances.  This  error  of  employing  square  roots  instead 
of  squares,  of  course,  will  make  considerable  change  in  the 
forms  of  the  ideal  distribution  curves  given  in  that  article. 
As  to  the  selection  of  reflectors,  however,  the  reflectors  com- 
mercially available  are  so  far  from  giving  the  ideal  distribu- 
tion that  in  the  majority  of  cases  the  selection  of  reflectors 
given  in  the  article  would  not  be  changed. 

The  writers  will  not  attempt  to  explain  the  psychological 
reasons  why  two  apparently  sane  engineers,  who  have  fre- 
quentl}'  used  this  method  and  used  it  correctly  in  times  past, 
should  allow  such  a  |nathematical  twist  to  get  into  a  pub- 
lished article.  They  can  only  apologize  to  anj'  who  may  have 
been  led  astray  by  the  error. 

Chicago,  III.  J.  R.  Cr.\vath. 

Xew  York,  X.  Y.  V.  R.  Lansinch. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,    Motors   and   Transformers. 

Turbo-Dynamos. — The  conclusion  of  the  illustrated  article 
on  turbo-alternators  and  turbo-dynamos  of  Brown-Boveri  & 
Company.    The  field-core  system  adopted  for  the  direct-current 
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FIG.    1. — WINDING    DIAGRAM. 

machines  is  shown  in  Fig.  i.  The  field  structure,  which  is 
practically  smooth  all  around,  is  very  similar  to  that  of  the 
stator  of  an  induction  motor,  it  being  built  up  of  stampings 
provided  with  slots  spaced  around  the  inner  periphery.  There 
are  two  sizes  of  slot,  into  which  the  main  windings  and  com- 
pensating windings  arc  respectively  placed.  The  main  windings 
coniisi  of  former-wound  coils,  and  tlicy  are  placed  in  the  larger 
slots,  into  which  they  arc  secured  by  means  of  metal  wedges; 
the  compensating  windings  consist  of  copper  strip,  placed  edge- 
wise in  the  smaller  slots,  and  also  secured  therein  by  wedges. 
The  field  distribution  thus  obtained  is  such  that  perfectly  satis- 
factory commutation  is  obtained  at  all  loads  with  a  fixed  posi- 
tion of  the  brushes.  This  special  type  of  machine  is  built  in 
all  sizes  from  100  to  l8oo-kw  individual  output.— I-ond.  Elec- 
trician, Sept.  27. 

Single-Phase  Commutator  Motors. — J.  Betiievod. — \  mathe- 
matical article  on  the  mean  losses  due  to  commniation  during 


the     period     of    starting    single-phase    commutator    motors. — 
L'Eclairayc  Electrique,  Aug.  31. 

Lamps  and  Lighting. 

Determination  of  Mean  Horizontal  Cp. — E.  P.  Hyde  a.nh 
F.  E.  Cady. — With  reference  to  the  paper  of  Uppenborn,  which 
is  liable  to  discredit  the  determination  of  mean  horizontal  cp 
by  the  convenient  method  of  rotating  the  lamp  about  its  axis 
of  figure,  the  authors  have  again  carefully  tested  this  method, 
which  is  the  one  in  almost  universal  use  in  this  country.  Up- 
penborn attributed  the  errors  of  this  method  found  by  him  to 
the  distortion  of  the  filament  by  the  rotation.  The  present 
authors  found  that  the  maximum  error  observed,  due  to  a 
bending  of  the  filament,  was  not  in  any  case  greater  than  1.5 
per  cent,  provided  the  filament  did  not  touch  the  bulb,  cmii 
though  the  filament  was  bent  so  as  almost  to  touch  the  bulb. 
The  speed  of  rotation  necessary  to  force  the  filament  against 
the  bulb  was  not  less  than  600  r.  p.  m.,  except  for  special  32-cp. 
220-volt  lamps  without  anchors,  and  for  these  it  was  about  4J5 
r.  p.  m.  For  most  common  types  of  lamps  the  speed  would  In- 
much  higher  than  600  r.  p.  m.  and  it  is  probable  that  for  sonu- 
types  a  rupture  of  the  filament  would  occur  before  the  filanuiii 
would  touch  the  bulb.  When  the  filament  touches  the  bulb, 
changes  in  candlcpowcr  of  as  much  as  6  or  7  per  cent  may  lako 
place,  but  as  these  large  changes  arc  always  accompanied  by 
relatively  large  changes  in  resistance,  it  is  probable  that  iluy 
are  due  to  a  cooling  of  the  filament  owing  to  the  contact  with 
the  glass.  As  to  the  efl^cct  of  flicker,  the  authors  stale  that  for 
many  of  the  common  types  of  lamps  in  use  in  the  L'nited  Stales 
the  error  due  to  flicker  at  a  speed  of  300  or  400  r.  p.  m.  is  prob- 
ably not  very  great  with  most  experienced  observers,  and  since 
the  error  due  to  bending  is  quite  small  at  these  speeds  the  ri>- 
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iting  lamp  method  is  convenient  and  reliable  in  commercial 
iLsiing.  For  the  photometry  of  lamps  having  an  annoying 
dicker,  or  for  the  more  accurate  photometric  test  of  lamps  with 
a  moderate  flicker,  the  simple  experiment  of  employing  an 
auxiliary  mirror  as  described  in  detail  in  their  former  paper 
will  be  found  very  satisfactory. — Bulletin,  Bureau  of  Standards, 
Vol.  Ill,  No.  3,  August. 

Power. 
Electric  Power  in  Metallurgical  IVorks. — A  fully  illustrated 
description  of  the  electric  installation  of  the  Burbacherhiitte  in 
Germany,  where  power  is  used  for  driving  the  rolling  mills, 
and  a  great  many  other  purposes.  There  are  in  the  whole  about 
300  motors  with  an  aggregate  rating  of  3000  hp,  while  4000  in- 
candescent lamps  and  300  arc  lamps  serve  for  lighting  the  plant. 
The  old  power  plant  contains  three  gas  engines  driven  by  blast- 
furnace gases.  Each  is  coupled  to  a  240-volt,  420-kw,  direct- 
current  dynamo,  so  that  this  work  has  a  total  rating  of  1260  kw ; 
it  feeds  energy  to  a  240-volt,  two-wire  system.  With  the  in- 
creasing use  of  electric  power  for  different  purposes  it  became 
necessary  to  erect  a  second  power  plant.  This  contains  a  gas 
engine  operated  by  coke-oven  gas  and  driving  a  980-kw,  2x240- 
volt,  double-commutator  dynamo.  This  new  plant  also  contains 
a  i2S0-hp  steam  turbine  driving  two  turbo  generators,  each  of 
420  kw,  which  also  supply  energy  to  the  2x240-volt,  three-wire 
network  to  greater  distances  from  the  plant.  The  electric  in- 
stallation of  the  rolling  mill  is  described  and  illustrated. — Elek.. 
Kraftbet.  it.  Bahncn,  July  24. 

Electric  Power  for  Tunnel  Construction. — In  the  construction 
of  the  Taucrn  tunnel  which  will  make  connection  between  Salz- 
burg and  Karnten,  and  after  the  completion  of  which  the  new 
large  railroads  in  the  Alps  can  begin  full  operation,  electric 
energy  is  used  to  a  very  large  extent.  Near  the  southern  end 
of  the  tunnel  a  water  power  of  iioo  hp  has  been  developed,  the 
electrical  energy  being  transmitted  to  the  entrance  of  the  tunnel 
where  three  motors  of  a  total  rating  of  540  hp  serve  (or  driving 
3  blowers  for  ventilating  the  tunnel.  At  the  other  end  of  the 
tunnel  another  station  has  been  erected.  Both  hydraulic  and 
electric  drills  are  used.  The  hauling  is  done  electrically;  the 
lighting  is  carried  out  exclusively  by  electric  lamps.  In  the 
whole  there  are  installed  on  both  sides  of  the  tunnel  machines 
and  transformers  of  7500  hp,  of  which  1900  hp  are  simultane- 
ously used.  Direct-current  machines  of  550  volts  and  three- 
phase  machines  of  no,  220,  350,  2000  and  5000  volts  are  in- 
stalled. After  completion  of  the  tunnel  the  stations  will  be 
used  for  lighting  and  industrial  purposes. — Elek.  Zeit.,  Sept.  26. 
Inclined  Electric  Lift. — An  illustrated  description  of  a  pe- 
culiar form  of  inclined  electric  lift  recently  installed  in  a  hotel 
in  St.  Moritz  in  Switzerland,  in  which  the  car  always  hangs 
vertically  although  the  inclination  of  the  track  upon  which  the 
trolleys  run  is  variable.  Push-button  control  is  employed. — 
Lond.  Elec.  Eng'ing,  Sept.  26. 

Electric  Percussion  Rock  Drills. — L.  Bri.mkmann.— Illustrated 
ilescriptions  of  various  types  of  that  drill.  The  drills  dealt 
with  include  examples  of  solenoid  drills,  motor-driven,  spring 
drills,  pneumatically  cushioned  and  electro-pneumatic  drills. 
Figures  are  given  showing  the  superiority  of  electric  over  air 
drills  in  the  matter  of  efficiency,  and  a  table  compares  the 
weights  and  efficiencies  of  the  types  described.  The  class  of 
work  and  conditions  for  which  each  form  is  most  suited  are 
discussed.— £/f it.  Kraftbet.  u.  Bahncn,  Aug.  14  and  24;  Lond. 
Elcc.  Eng'ing,  Oct.  3. 

Lifting  Electromagnets. — C.  R.  Benjamin. — An  illustrated 
article  on  the  construction  of  electromagnets  for  lifting  and 
handling  materials  of  iron,  etc. — Cassicr's  Magazine,  October. 

Wear  and  Tear  of  Turbines. — J.  Dalemont. — The  conclusion 
if  his  serial  on  the  wear  and  tear  of  hydraulic  turbines.  The 
■uthor  deals  with  Pelton  wheels  and  then  summarizes  the 
:iuses  of  abnormal  wear  and  tear. — L'Eclairagc  Electrique, 
\ng.  31. 

Traction. 

Steam  and  Electric  Traction  for  High-Speed  Railroads.— K. 
RiXKEL. — An  article  in  which  the  author  first  shows  that  the 


capacity  of  steam  locomotives  cannot  be  further  increased  for 
higher  speeds  without  necessitating  reconstruction  of  the  road- 
bed under  present  German  conditions.  To  increase  the  speed 
on  the  present  roadbed  electric  traction  offers  the  only  solution. 
A  comparison  is  made  of  the  operating  cost  for  steam  and 
electric  traction,  and  the  final  conclusion  is  that  in  addition  to 
the  increased  speed  the  electric  operation  which  does  not  necessi- 
tate strengthening  the  roadbed  and  track  will  be  cheaper  than 
the  present  steam  operation  of  express  trains  even  if  the  elec- 
trical energy  must  be  generated  from  coal.  It  is  assumed,  how- 
ever, that  large  power  plants  not  below  10.000  kw  are  built  and 
that  not  more  is  charged  for  the  coal  than  is  charged  at  present 
for  the  coal  used  on  locomotives  on  Prussian  state  railways. 
"If  we  consider  all  circumstances  it  does  not  seem  to  be  too 
optimistic  to  say  that  electric  high-speed  traction  with  trains  of 
9  or  10  cars  with  a  speed  of  72  miles  per  hour  will  be  about 
40  per  cent  cheaper  than  steam  traction  with  two  steam  loco- 
motives. With  one  steam  locomotive  such  trains  cannot  be 
operated  on  the  present  strongest  roadbed  of  Germany."  It 
is  strongly  recommended  to  give  electric  traction  a  trial  in 
the  Westphalia  industrial  district  on  the  road  from  Hamm  to 
Diisseldorf  of  a  length  of  66  miles. — Elek.  Kraftbet.  u.  Bahnen, 
Aug.  3  and  14. 

Tramway  Brake. — A  note  on  a  new  tramway  brake  which  is 
being  experimented  with  on  the  Leeds  Tramways.  It  is  a  track 
brake  of  the  magnetic  type,  in  which  the  drag  of  the  magnetic 
shoe  is  employed  to  apply  other  track-brake  shoes,  instead  of 
wheel  brakes.  In  the  experimental  car  the  wheel  brakes  are 
entirely  dispensed  with. — Lond.  Elec.  Eng'ing,  Oct.  3. 
Installations,   Systems  and   Appliances. 

Berlin  Electricity  IVorks. — K.  Wilkexs. — .\  very  full  sum- 
mary of  the  equipment  of  the  Berlin  electricity  works  in  the 
beginning  of  1907.  Negotiations  between  the  company  and  the 
municipality  of  Berlin  have  led  to  an  understanding  according 
to  which  the  output  of  the  works  is  no  longer  restricted  and 
the  works  will  be  obliged  to  satisfy  any  demand  for  electric 
energy  within  the  city  limits.  The  company  has  the  right  to 
use  the  public  streets  and  squares  for  placing  its  cables  until 
the  city  makes  use  of  the  privilege  of  taking  over  the  works. 
Nothing  has  been  changed  in  the  former  arrangement  as  to 
taxes,  but  the  electricity  works  will  have  to  increase  the  rate 
of  amortization  if  they  should  be  allowed  to  operate  the  works 
after  the  year  1915.  Further,  if  the  company  wants  to  change 
the  charge  for  motor  service  it  must  first  get  permission  from 
the  city.  There  are  14  stations,  and  during  the  year  1906  there 
were  generated  182,808,881  kw-hours  by  means  of  generators  of 
81,566  kw  rating.  Ax  the  end  of  1906  the  connections  for 
lamps  were  52,885  kw  and  those  for  motors  68.494  kw  without 
taking  the  electric  railways  into  consideration.  The  total  energv- 
sold  during  1906  was  138,140,613  kw-hours,  including  that  for 
traction.  A  maximum  load  of  75.982  kw  was  reached  in  De- 
cember, 1906.  At  this  time  a  capital  of  $27,000,000  had  been 
invested,  of  which  already  $6,700,000  had  been  written  off.  It 
is  estimated  that  the  central  stations  will  have  to  double  their 
equipment  during  the  next  10  years  to  satisfy  the  requirements, 
and  that  a  capital  of  about  $10,000,000  will  be  required  for 
this.  Originally  each  part  of  the  city  had  a  direct-current  gen- 
crating  station,  but  this  soon  became  unfeasible  on  account  of 
the  expense  for  the  ground  and  difficulty  of  water  supply  and 
coal  transport,  etc.  For  this  reason  the  scheme  is  now  to  trans- 
mit energy  from  a  few  very  large  stations  by  means  of  high- 
tension,  three-phase  currents  to  substations  distributed  over 
the  whole  city.  In  the  substations  the  three-phase  currents  are 
changed  to  direct  current  which  is  distributed  at  2x220  volts  for 
lighting  and  at  550  for  traction.  The  old  direct-current  cen- 
tral stations  have  a  2xiio-volt  net-work.  While  the  inner  city 
is  supplied  with  direct  current,  the  suburbs  get  three-phase  cur- 
rents at  3x220  volts,  and  consumers  with  large  motor  connec- 
tions get  in  some  cases  a  secondary  voltage  of  3x500.  The 
di!Tcrent  suburbs  have  a  closed  secondary  net-work  which  is 
nio.^ily  placed  underground.  All  the  primarj-  feeders  are  under- 
ground. The  high-tension,  three-phase  currents  are  changed  to 
low-tension,   three-phase   currents    by    means   of    transformers 
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placed  in  columns  which  also  serve  for  advertisements,  signs, 
etc.  There  are  now  three  high-tension  stations  supplying  three- 
phase  currents  at  3x6000  volts;  one  of  them  also  supplies  cur- 
rents at  3  X  10,500  volts.  The  author  then  discusses  the  arrange- 
ments provided  for  coal  transport  and  the  boiler  plants.  The 
steam  engines  have  increased  in  size  with  the  size  of  the  work, 
but  more  recently  steam  turbines  are  exclusively  used.  The 
saving  of  space  which  is  thereby  rendered  possible  became 
evident  at  the  station  in  Moabit  where  at  the  place  occupied 
before  by  a  reciprocating  engine  of  1830  kw  it  became  possible 
to  place  3  steam  turbines  with  a  total  rating  of  13,000  kw.  The 
3000-kw  steam  turbines  of  the  AUgem.  Elek.  Ges.  consume  6.0 
kg  of  steam  per  kw-hour  at  a  steam  temperature  of  300  de- 
grees C.  For  a  steam  temperature  of  350  degrees  C.  this  is 
reduced  to  5.5  kg  per  kw-hour ;  the  3000-hp  reciprocating  steam 
engine  consumes  at  300  degrees  C.  6.7  kg  of  steam  per  kw- 
hour.     The  article  is  to  be  continued. — Elek.  Zeit.,  Oct.  3. 

Short-Circuit  Brake. — M,  Kallmann. — The  author  has  for- 
merly made  manifold  applications  of  the  "ballast"  resistance 
used  in  the  Nernst  lamp,  consisting  of  a  resistor  with  high  posi- 
tive temperature  coefficient,  for  instance,  iron.  As  recently  de- 
scribed in  the  Digest,  he  applied  such  resistors  to  the  automatic 
starting  of  motors.  He  now  uses  them  for  automatic  short- 
circuit  braking.  TJie  advantage  of  his  automatic  method  is 
that   one   gets   independent  of   the   speed   of  braking.     Fig.   2 


FIG.     2.^RESIST0RS. 

shows  a  small  and  a  large  resistor  of  this  type  which  is  ca!led 
by  him  a  variation  resistor.  The  dimensions  in  the  diagram 
represent  millimeters.  The  diagram  at  the  left  hand  shows  a 
small  variation  resistor  consisting  of  various  pairs  of  iron 
spirals,  two  of  which  are  i/io  mm  thick  and  are  heated  to  red 
heat  by  a  current  of  l  ampere.  A  resistor  of  this  type  con- 
sumes about  70  volts  at  2  amperes,  that  is,  140  watts.  When 
the  current  increases  by  20  per  cent  the  e.  m.  f.  varies  from  10 
to  70  volts.  A  larger  resistor  is  shown  in  the  hight-hand  dia- 
gram in  which  a  bunch  of  thin  iron  wires  is  wound  around 
and  fastened  to  the  frame  3.  With  a  current  of  10  amperes  it 
consumes  from  100  to  200  volts,  or  from  i  to  2  kw.  The  re- 
sistance when  cold  is  I  ohm,  at  red  heat  10  ohms.  The  "inertia" 
is  quite  different  for  the  two  sizes;  the  smaller  resistor  becomes 
red  hot  in  about  i/io  second  after  having  been  connected  to 
full  voltage  while  the  large  resistor  becomes  red  hot  in  i 
second.  According  to  the  purpose  for  which  the  resistor  <s  to 
be  used  the  size  mus*  be  chosen.  The  resistance  is  very  low 
when  cold  so  that  in  the  first  moment  after  closing  the  circuit 
there  is  a  strong  rush  of  current.  If  necessary,  this  rush  of 
current  is  diminished  by  connecting  an  ordinary  constant  re- 
sistor of  nickeline  wire  in  series  with  the  iron  resistor  in  order 
to  get  the  original  value  of  both  resistances  sufficiently  high. 
This  rush  of  current,  however,  lasts  only  for  a  short  time,  and 
when  red  hot  the  resistance  increases  to  about  5  or  10  times  the 
value  in  a  cold  state.  The  resistors  then  rapidly  cool  off  with 
the  rapidly  decreasing  armature  voltage  of  the  motor  which  is 
being  braked,  the  resistance  decreasing  to  almost  zero  when 
the  motor  comes  to  rest.  An  arrangement  for  hand-braking 
is  shown  in  Fig.  3,  where  7  is  a  shimt-wound  motor  with  the 
field  roils  8.  After  disconnecting  the  starting  resistor  11  by 
means  of  the  lever  12,  and  after  disconnecting  from  the  net-work, 
the  armature  of  the  motor  is  connected  in  series  with  the  vari- 
ation  resistor  9  and    10,   and   part   of  the  starting   resistor   it 


when  the  lever  bridges  the  contacts  13  and  14.  Fig.  4  shows 
an  automatic  braking  arrangement.  When  the  lever  17  bridges 
the  contacts  26  and  16,  the  motor  7  is  connected  to  the  net-work 
in  series  with  the  nickeline  resistor  19  and  the  variation  re- 
sistors 20  and  21.  The  winding  of  the  starting  relay  25  is  in 
this  position  in  shunt  with  the  armature  of  the  motor.  When 
the  motor  is  connected  to  the  circuit  the  relay  armature  22  is 
attracted  and  makes  contact  at  2^  and  24,  whereby  the  starting 
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FIGS.     3     AND    4. — DIAGRAMS    OF     HAND    AND     AUTOMATIC     BRAKING 
ARRANGEMENTS. 

resistor  is  disconnected  and  the  motor  is  started.  For  braking, 
the  lever  17  interrupts  the  connection  with  the  line  and  makes 
contact  with  18,  whereby  the  motor  is  connected  in  series  with 
the  braking  resistors  9  and  10,  and  the  resistors  19,  20  and  21, 
because  the  contacts  23  and  24  of  the  relay  armature  are  simul- 
taneously opened.  Several  other  arrangements  are  shown,  and 
the  application  to  series^  motors  and  to  three-phase  motors  is 
also  discussed. — Elek.  Zeit.,  Sept.  26. 

Liquid  Starter. — An  illustrated  description  of  a  liquid  starter 
of  English  make  which  has  been  designed  to  overcome  the 
difficulties  sometimes  experienced  in  wire  starters  in  connec- 
tion with  the  no-volt  release  arrangement,  possibility  of  start- 
ing-up  too  quickly,  heating  through  starting  too  slowly,  and 
also  separately  exciting  the  motor  field,  irrespective  of  the  re 
sistance  in  the  armature  circuit.  The  starter  is  totally  en 
closed  in  a  wooden  case,  with  th-  starting  handle  projecting 
at  one  side.  On  turning  the  starting  arm,  the  plunger  is  lowered 
through  the  liquid  resistor,  and  a  weighted  magnet-shoe  fixed 
in  a  slide,  is  lifted,  the  raising  of  the  latter  immediately  allow 
ing  the  shunt  switch  to  drop  by  its  own  weight  before  thr 
plunger  reaches  the  liquid,  thus  completing  the  shunt  circuit 
before  the  armature  circuit  is  formed.  The  plunger  is  fixed  tc 
a  wooden  float  of  a  slightly  smaller  diameter  than  the  jar  con 
taining  the  liquid,  compelling  it  to  displace  the  latter  bcfort 
sinking,  and  therefore  making  it  impossible  for  the  armaturf 
circuit  to  be  completed  too  rapidly.  The  plunger  reaches  th« 
contact  at  the  bottom  of  the  jar  before  the  magnet-shoe  reaches 
the  top  of  the  slide,  which  then  at  once  cuts  out  the  liquid 
resistor.  This  weighted  magnet-shoe  is  held  up  by  means  of  > 
magnet  coil  (in  series  with  the  shunt  circuit),  so  that  the  mo 
ment  the  main  switch  is  opened  the  coil  is  demagnetized,  allow 
ing  the  magnet-shoe  to  fall  by  gravity,  the  weight  of  th» 
magnet-shoe  at  the  same  time  allowing  it  to  draw  up  thf 
plunger  to  the  off  position.  A  resistor  is  inserted  in  the  shun 
circuit  (which  comes  into  play  automatically  as  soon  as  th< 
main  switch  is  opened)  to  deal  with  the  "extra"  e.  m.  f.  Th< 
overload  release  is  operated  by  a  solenoid  device.  "The  liquio 
used  is  fireproof,  and,  unlike  acids  or  soda,  has  very  little  effect 
on  metals."  These  starters  are  thought  to  be  specially  usefu: 
for  motor  hiring  schemes  as  only  four  sizes  are  required  foi 
dealing  with  motors  up  to  30  hp.  The  resistor  solution  ii 
specially  gradc<l  for  any  given  hp  and  can  be  altered  or  re- 
newed in  a  few  minutes  at  the  cost  of  a  few  cents  — Lond 
Electrical  Review,  Oct.  4. 

Wires,  Wiring  and  Conduits. 

Alternating-Current  Cables. — C.  Breitff.ld. — Roessler  ha> 
shown  that  for  a  clear  insight  into  the  phenomena  in  alter 
nating-current  cables  and  for  the  practical  calculation  of  al' 
cable  problems  two  quantities  are  of  decisive  importance, 
namely,  the  apparent  resistances  of  the  short-circuiled  and  ihf 
open  cable.  The  present  author  shows  how  to  get  simple 
formulas  for  such  calculations.  If  the  no-load  and  the  short- 
circuit  resistance  of  an  alternating-current  cable  for  any  short 
length  is  determined  by  measurement,  these  resistances  may  be 
easily  calculated  for  other  lengths. — Elek.  u.  Mnsclt..  Sept.   15, 
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Selection  of  Cables. — R.  Goktzke. — For  an  electric  dis- 
liuuling  system  there  is  always  a  certain  cross-section  of  cable 
ujr  which  the  sum  of  interest  and  amortization  of  first  installa- 
tion, cost  of  maintenance  and  cost  of  energy  lost  in  the  cable 
is  a  mininunn.  The  author  gives  simple  formulas  for  finding 
this  commercially  most  favoraliU-  cniss-'icclion. — Elck.  Kraft- 
hrlr.  II.  Bahnen,  Aug.  3. 

Electrophysics  and  /yia^netism. 

/ititio  of  the  Eleclromaynetie  to  the  liieclrostatie  Unit  of 
Electricity. — E.  B.  Rosa  and  X.  E.  Dorsey. — The  first  part  of 
I  very  long  account  of  a  new  and  mcjst  careful  rcdelcrniinatioii 
■1  the  ratio  of  the  electro-magnetic  to  the  electrostatic  unit  of 
Icctricily.  The  authors  believe  tlic  condenser  method  to  be  the 
tirsc  one  known  at  present,  the  ratio  of  the  units  being  derived 
from  the  ratio  of  the  electrostatic  to  the  elcctroinagnetic  ca- 
liacity  of  a  condenser.  By  this  method  the  ratio  is  determined 
111  terms  of  a  resistance,  but  inasmuch  as  the  ratio  of  the  units 
is  ctjual  to  the  square  root  of  tlic  ratio  of  the  capacities,  the 
uncerlajnty  due  to  an  error  in  a  value  of  the  ohm  is  divided  by 
2  so  that  if  an  uncertainty  of  2  parts  in  5000  in  the  value  of  the 
International  ohm  is  admitted,  an  uncertainty  of  only  i  part  in 
5000  is  involved  in  the  ratio  of  the  electrostatic  to  the  electro- 
inagnetic  units.  The  present  installment  of  no  pages  deals  with 
tlie  determination  of  the  electrostatic  capacity. — Bulletin. 
Hnrcau  of  Standards,  Vol.  Ill,  No.  3,  August. 

Electric  Sparks. — H.  Barj<hausen. — A  spark  discharge  is 
>imply  a  special  case  of  an  alternating-current  arc,  and  on 
iliis  basis  the  author  gives  a  simple  theory  of  spark  discharges. 
-Phys.  Zeit.,  Oct.  i. 

Units,  Measurements  and  Instruments. 

Universal  Shunt-Bo.w — J.  K.  -\.  W.  .Sai.o.nki.ssun. — .\  de 
^cription  of  an  improved  universal  shuiit-lio.x  which  not  only 
allows  a  dcrinite  fraction  of  the  current  which  is  to  be  measured 
lo  be  sent  through  the  galv;inoineter  but  also  enables  one  to 
adjust  the  total  resistance  of  the  sliuiit-bo.\  so  that  it  is  neither 
loo  large  nor  too  small  compared  with  a  galvanometer  resist- 
ance. It  may  therefore  be  used  with  any  galvanometer.  The 
arrangement  is  indicated  in  Fig.  5.  which  sliows  the  ordinary 


DIAGRAM   OF  SHUNT  lio.\. 


iiniversal  slniiU-box  with  a  dial  switch  to  alter  the  shunting 
|)ower  and  with  a  second  dial  switch,  permitting  part  of  the 
resistance  to  be  cut  off  from  the  galvanometer  circuit,  so  as  to 
reduce  its  total  resistance.  In  the  sliunt  box  the  total  resistance 
imoiints  to  100,000  ohms.  The  eleven  shunt  powers  arc 
I,  3,  10,  30,  100,  300,  1000,  3000,  10,000,  30,000  and  100.000.  By 
means  of  the  right-hand  dial  switdi  the  total  resistance  can  be 
reduced  from  100,000  ohms  lo  10,000,  1000  or  100  ohms.  If 
the  box  is  used  with  one  of  the  lower  resistances,  the  shunt 
powers  are  reduced  in  the  same  proportion.  The  number  of  the 
useful  shunt  powers  is,  of  course,  also  modified  when  the  right- 
band  pointer  does  not  point  to  the  largest  resistance.  With 
lo.ono  ohms  nine-shunt  powers  are  available,  with  looo  ohms 
^evcn,  with  loo  ohms  there  are  five  shunt  powers  left.  This 
modified  universal  shunt'  is  particularly  useful  with  moving- 
coil  instruments,  as  it  allows  1  the  absolute  sensitiveness  as  well 
as  the  damping  to  be  modified.  Every  galvanometer  of  this 
kind  proviilcd  with  it  can  he  used  with  a  periodic  or  an  aperiodic 


movement  of  the  coil.  .A.  critical  damping  can  always  be  ob- 
tained, but  necessitates  the  introduction  of  a  suitable  additional 
resistance,  the  amount  of  which  depends  on  the  external  re- 
sistance.— Lond.  Electrician,  Sept.  27. 

Alternating-Current  Relays. — R.  David  asd  K.  Simo.vs. — 
The  authors  first  give  a  brief  calculation  of  the  torque  which 
is  exerted  by  two  alternating-currents  differing  in  phase,  on  a 
disc  as  in  the  well-known  Ferraris  experiment.  They  then  dis- 
cuss the  possibility  of  devising  a  relay  on  this  principle.  They 
deal  with  different  methods  of  obtaining  electrically  a  torque 
which  is,  up  to  the  beginning  of  motion,  proportional  to  the 
square  of  the  current  or  to  the  voltage  or  to  the  product  of  cur- 
rent and  voltage.  They  then  discuss  the  possibility  of  devising 
relays  for  various  jmrposes  by  combining  such  electric  torques 
with  mechanical  torques. — Elek.  Zeit.,  Sept.  26. 

Tlic  Arc  Lamp  for  Measuring  Purposes. — C.  Heixke. — If  a 
direct-current  arc  lamp  with  -two  homogeneous  electrodes  is 
shunted  by  a  capacity  and  a  smaller  self  induction,  pure  al- 
ternating currents  of  high  frequency  are  generated  automati- 
cally and  continuously  in  the  latter  circuit.  The  author  shows 
that  for  this  reason  the  arc  represents  a  valuable  and  con- 
venient means  for  testing  purposes  in  alternafing-current 
engineering.  It  is  specially  suitable  for  measuring  coefficients 
of  self-induction  and  capacities.  A  number  of  arrangements 
for  this  purpose  are  described  and  explained  by  numerical  ex- 
amples.— Elck.  Zeit.,  Sept.  19. 

Compensation  Instrument. — C.  Paim.us. — .\n  illustrated  de- 
scription of  the  technical  compensation  instrument  of  the  Euro- 
pean Weston  Instrument  Company. — Elek.  u.  Mascli.,  Sept.  ^9. 

Single-Phase  Meters. — .\  note  on  a  British  patent  of  the 
Compagnie  de  Construction  Electrique.  In  meters  of  the  in- 
duction type  for  single-phase  circuits,  the  phase  displacement  be- 
tween the  series  and  the  shun'  field  tlux  is  obtained  by  the  use  of 
two  shunt  coils  connected  in  series  but  wound  in  opposite  direc- 
tions on  the  limbs  of  an  electro-magnet  provided  with  four  pole- 
pieces.  The  series  winding  is  disposed,  partly  on  two  of  these 
pole-pieces  and  partly  on  a  separate  electromagnet  facing  them. 
The  resulting  fluxes  are  practically  90  time  degrees  apart,  a"d 
react  upon  an  ordinary  metal  disc  and  cause  it  to  rota;;. — Loud 
Elec.  Eny'ing,  Oct'.  3. 

-Resistance  Coils.-r^-  V.  Dkysdale. — The  continuation  of  his 
paper  on  resistance  coils  and  comparisons.  The  author  gives 
some  forms  of  standards  of  low  resistances  less  than  o.i  ohm 
and  then  gives  a  full  account  of  numerous  resistance  alloys 
.and  their  electrical  and  mechanical  properties,  like  nickeline. 
consfantan,  niag.-inine.  etc.  The  article  is  to  be  contimied. — 
Loijd.  Electrician,  Oct.  4. 

Testing  hisulation  Resistance. — J.  Sahii.ka. — .\n  illustrated 
iranslation  in  abstract  of  his  German  paper  on  the  measure- 
ment of  insulation  resistance  and  capacity  of  individual  con- 
ductors of  an  alternating-current  net-work  without  interrup'ion 
iif  service. — Lond.  Electrician.  Oct    4. 

Telegraphy,  Telephony  and  Signals. 

Therniophonc  and  Continuous  Electric  Oscillations. — F. 
Weinberc;. — The  author  first  refers  to  the  old  thcrmophone  of 
Preece,  and  then  shows  how  hot  rheostats,  electric  furnaces, 
etc.,  may  be  used  as  ihermophones.     For  instance,  a  rhe<.stat 


FIC.    6.— RHEOSTAT. 


(Fig.  6)  which  is  sufficiently  long  and  so  constructed  as  to  en- 
able good  air  circulation,  when  connected  to  a  lighting  circuit 
at  no  volts,  reproduces  clearly  the  sound  of  the  running  ma 
chines  (commutator  interruptions)  in  the  central  station.  The 
author  found,  that  this  phenomenon  look  place  when  the  wire 
had  been  heated  to  37  degrees  C,  and  the  temperature  of  the 
air  was  19  degrees  C.    When  the  air  was  cooled  and  the  speed 
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of  ventilation  was  increased  the  sound  became  stronger.  An 
arc  lamp  inserted  in  the  same  circuit  as  shown  in  Fig.  7  re- 
produces sounds  and  speech  spoken  into  the  microphone  Mi, 
the  microphone  currents  being  transmitted  to  the  arc  circuit 
by  means  of  the  transformer  T.  If  several  rheostats  are  con- 
nected in  series  the  intensity  of  the  sound  is  considerably  in- 
creased. The  surprisingly^  strong  effect  obtained  with  this  ar- 
rangement is  thought  by  the  author  to  be  due  to  the  following 
circumstances.  The  current  oscillations  of  the  microphone  are 
transmitted  by  means  of  the  transformer  to  the  arc,  the  re- 
sistance of  which  is  varied  according  to  the  oscillations,  where- 
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FIG.   7. — THERMOPHOXE  CIRCUITS. 

by  the  main  current  of  the  lighting  circuit  and  the  rheostat  in 
the  same  are  acted  upon.  When  the  lighting  circuit  w-as  Sud- 
denly disconnected  and  at  the  same  time  the  hof  rheostat  and 
transformer  were  short  circuited,  as  indicated  by  the  dotted 
lines  in  the  illustration,  the  rheostat  reproduced  the  words  of 
the  microphone  with  greatly  reduced  intensity  and  only  until  it 
had  cooled  down  to  about  35  degrees  C.  The  author  thinks 
that  any  little  wire  piece  of  a  telephone  circuit  when  artificially 
heated  would  reproduce  the  telephone  message  to  a  sufficiently 
sensitive  ear.  Fig.  8  shows  an  experiment  in  which  a  rheostat 
was  brought  to  incandescence  by  means  of  a   1  lo-volt  storage 


FIG.   8. — THERMOPHONE  CIRCl'lTS. 

battery.  The  telephone  T  which  was  in  inductive  connection 
with  the  storage-battery  circuit  by  means  of  a  transformer,  re- 
produced the  sounds  spoken  into  the  m^aphone.  Another 
experiment  is  shown  in  Fig.  9  in  which  the  Duddell  arrange- 
ment using  a  capacity  and  a  self-induction  in  shunt  with  the 
heated  element  was  used.  As  heated  element,  rods  of  thorium, 
cerium  (well  Known  from  the  Nernst  lamp)  are  suitable.  A  K 
K  represents  a'  storage  battery,  M  the  microphone.  Jf  the 
thorium  rod  i^  'used  in  a  hydrogen  atmosphere  hydrogen  gas 
being  passed  tiffough  the  box  in  the  direction  of  the  arrows 
shown  in  the  1?^urc,  the  arrangement  represents  a  stable  gen 
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erator  of  undamped  electric  oscillations  and  may  be  used  as  a 
substitute  for  the  unstable  arc  in  the  Poulson  method.— ^/ct. 
Zeit..   Sept.   26. 

Chungc-oicr  of  Telefhonc  System— \\.  V.  LoNNON.— I  he 
change-over  of  the  Gerrard  telrphonc  exchange  in  I^ondon  to 
central-battery  working  was  rort-nlly  carried  out.  Fifteen  min- 
utes had  been  allowed  for  the  transfer,  although,  uf  course, 
many  months  had  been  occupied  in  the  requisite  preparation  and 
organization,  and  the  actual  change  over  was  accomplished  well 
within  that  period.  The  new  pl.Tiit  has  been  erected  in  a  build 
ing  adjoining  the  old  exchange.  ,ini|  the  lines  had  been  diverted 
and    tied   to   ihc   new   main    fratiie,   so  that   the  old   and   new 


equipments  were  connected  in  parallel.  The  necessary  altera- 
tions had  also  been  made  in  the  subscribers'  instruments,  and 
the  junction  circuits  incoming  from  Gerrard  in  other  exchanges. 
Previous  to  the  transfer,  the  cut-off  relays  on  the  subscribers' 
circuits  in  the  new  exchange  were  disconnected  by  the  inser- 
tion of  wooden  pegs,  so  that  the  heat  coils  could  be  fitted  on  the 
new  main  frame.  The  heat  coils  on  the  old  test-board  were 
looped  together  in  small  groups  by  means  of  tape.  At  the 
ifiven  time,  these  heat  coils  were  pulled  out,  and  then  men 
waiting  at  the  relay  racks  were  given  the  signal  to  pull  out  the 
pegs  from  the  cut-off  relays. — Lond.  Elcc.  Eng'ing,  Oct.  3. 

Wireless  Telephony. — R.  A.  Fessenden. — ^An  illustrated  paper 
in  which  the  author  gives  an  account  of  the  wireless  telephone 
system  of  the  National  Electric  Signalling  Company  in  opera- 
tion between  Brant  Rock  and  New  York,  a  distance  of  nearly 
-!00  miles.  The  apparatus,  which  includes  a  high-frequency 
alternator,  worked  at  81,760  periods,  and  telephonic  relays,  is 
described,  and  the  conlmercial  possibilities  of  wireless  telephony 
arc  discussed. — Lond.  Eleclriciaii,  Oct.  4. 
Miscellaneous. 

Ltibrieatiiig. — K.  Lenz. — A  long  discussion  on  the  best 
methods  of  lubricating  high-speed  machinery. — Zeit.  d.  Ver. 
Peutscher  Ing.,  June  I,  abstracted  in  Elek.  u.  Masch.,  Sept.  15. 

London  /{j-Ziifri/iOH.— Illustrated  descriptions  of  the  various 
exhibits  at  the  engineering  exhibition  at  the  Olympia  in  I.-on- 
don.  Machine  tools  seem  to  represent  the  predominant  feature 
as  illustrated  in  London  Eleetrical  Rctiezv,  Oct.  4,  while  several 
apparatus  for  the  scientific  control  of  combustion  in  raising 
steam  and  its  subsequent  utilizati'm  in  power  plants  are  de- 
scribed in   Lond.  Elcetrician,   Oct.   4. 
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MOTEURS   .\   COLLECTEUR  A   CoURAXTS   Altermatifs.      By   Dr.    F. 

Xiethammer.      Paris:   L'Eclairage    Electrique.      131    page*: 

138  illustrations.  Price,  5  francs. 
The  book  presents  the  electrotechnical  theory  of  alternating 
current  commutator  motors  from  the  engineer's  standpoint.  It 
also  briefly  discusses  the  history  of  the  development  of  this 
type  of  motor.  The  work  is  divided  into  three  chapters. 
Chapter  I  contains  a  general  discussion  of  the  subject,  including 
its  outline  history.  Chapter  II  deals  with  the  theory  of  such 
motors  with  relation  to  vector  diagrams,  ajid  covers  their 
torque,  power-factor,  spced-regul.ition,  braking  and  commuta- 
tion. Chapter  III  relates  to  structural  details,  and  refers  to 
various  installations  and  applications  of  these  motors.  In 
view  of  the  importance  of  the  modern  alternating-curren* 
series  motor,  the  book  deals  with  :i  prominent  technical  subject 
of  the  present  day.  It  is  clearly  written.  The  work  will  b 
appreciated  by  students  and  designers  of  alternating-curr.- 
motors. 

A  n<»  electrical  engineers"  i)(ickct-l»>ok  with  the  title  of 
"Standard  Handbook  for  Electrical  Engineers."  is  announced 
by  the  McGraw  Publishing  Company  of  New  York,  to  appear 
about  Nov.  15.  \  partial  list  tif  the  authors  and  subjects  is 
as  follows:  .\.  S.  McAllister,  Ph.  D.  "Transformers  and 
Motors":  H.  M.  Ilobart,  "Generators'":  George  Shaad,  "Cen- 
tral Stations":  Louis  Bell,  Ph.  \^.,  "Illumination":  A.  H.  Arm 
strong.  "Electric  Traction";  E.  F.  Koeber,  Ph.  D,  "Electro- 
chemistry"; Kcmpster  B.  Miller,  ■Telephony."  The  book  is 
divideil  into  20  sections  as  follows:  Units,  circuits,  instrument."! 
and  measurements,  materials,  magnets,  transformers,  generators, 
motors,  batteries,  central  stations,  transmission  and  distribution, 
illumination,  electric  traction,  electrochemistry,  telephony,  teleg- 
raphy, miscellaneous  applications  of  electricity,  wiring,  standardi- 
zation rules,  tables  and  statistics.  The  book  will  be  printed  on 
"bible"  paprr,  bound  in  flexible  morocco,  and  will  contain  over 
1300  pagrs  and  more  Ihan  1500  illustrations,  all  of  which  were 
especially  prcparr-l   f..r  'lu-  l.onk      The  prirr  will  he  %\  \w\ 
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Time-Limit   Relays. 


Bv  M.  C.  Rypinski. 

Continuity  of  service  is  an  essential  consideration  in  all  in- 
stallations, and  interruption  of  the  service  cannot  be  tolerated 
unless  the  protection  of  the  apparatus  demands  it.  There  are, 
liov.cver,  certain  abnormal  conditions  of  current  which  may 
exist  for  a  short  time  on  a  circuit  without  causing  serious 
damage,  such  as  swinging  "grounds,"  intermittent  short-cir- 
cuits, synchronizing  cross-currents,  etc.  The  simple  instan- 
taneous relay  would  in  such  cases  act  instantly  and  interrupt 
the  service  unnecessarily.  There  has,  therefore  arisen  the 
necessity  for  a  relay  having  a  retarded  or  time-element  action. 
For  certain  service  it  is  sufficient  that  this  retarded  action  have 
a  definite  predetermined  value  independent  of  the  load  condi- 
tion. Such  a  relay  is  termed  a  "definite  time"  limit  relay.  For 
other  service,  it  is  necessary  that  this  time  element  vary  in- 
versely with  the  load ;  that  is,  with  greater  load,  the  time  ele- 
ment should  be  less  and  vice  versa.  Such  a  relay  is  termed  an 
"inverse  time"  limit  relay. 

Instantaneous  relays  are  used  where  it  is  desired  to  give  pro- 
tection only  at  the  limiting  current  carrying  ability  of  the 
apparatus. 

Definite-time-limit  relays  are  used  where  it  is  necessary  to 
maintain  service  on  a  given  circuit  at  all  hazards  for  a  prede- 
termined time.  This  relay  allows  temporary  "grounds"  and 
short-circuits  to  "clear"  by  burning  themselves  out,  and  it  pre- 
vents synchronizing  cross-currents  from  opening  the  breakers. 
Most  desirable  of  all,  however,  it  enables  instantaneous  and  in- 
versc-timevlimit  relays  on  contiguous  circuits  of  less  im- 
jKjrtance  to  operate  and  "cut  off"  under  disturbances  without 
opening  the  important  circuit,  even  though  the  latter  is  tempo- 
rarily heavily  overloaded  during  the  disturbance. 

Inverse-time-limit     relays    possess    two    valuable    character- 
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FIG.   I.— DIAGRAM   SHOWING  FAULT  ON  FEEDER. 

istics,  as  follows:  (l)  Their  delay  in  operation  is  inversely 
proportional  to  the  strain  on  the  system ;  the  greater  the  strain 
the  quicker  the  relay  will  operate.  (2)  By  virtue  of  (i)  they 
act  "selectively"  those  nearer  a  point  of  disturbance  in  a  sys- 
tem, and  which,  therefore,  receive  the  greatest  load,  operating 
first — disconnecting  the  affected  portion  and  "clearing"  the 
system  while  confining  the  disturbance  to  a  minimum  area.  As 
an  example — consider  a  system  of  three  feeders,  i,  2  and  3  of 
Fig.  I — connecting  a  set  of  power  station  bus-bars  A  with  a 
set  of  sub-station  bus-bars  B  and  protected  with  automatic  cir- 
cuit-breakers controlled  by  overload  invcrse-time-limit  relays 
at  D,  E,  F,  and  reverse  power  inverse-time-limit  relays  at 
P,  Q  and  R.  Each  overload  relay  will  be  adjus'ted  for  opera- 
tion at  the  same  current  as  the  others ;  likewise  each  reverse 
power  relay  will  be  adjusted  for  operation  at  the  same  current 
as  the  others. 

Assume  now  that  a  short-circuit  develops  in  i  at  point  A'. 
.-Ml  three  feeders  will  at  once  supply  energy  to  the  short  circuit 
from  A.  If  S  is  a  synchronous  converter  sub-station,  the  con- 
verters by  virtue  of  their  enormous  stored  rotative  energy,  may 
tend  to  supply  energy  also,  but  as  this  has  no  particular  bearing 
on  the  facts  to  be  brought  out,  it  will  not  be  further  considered. 
D  being  nearest  the  fault  A',  and,  therefore,  in  the  circuit  of 
the  least  line  drop,  will  receive  more  current  than  E  and  F.  By 
virtue  of  the  inverse  time  law  it,  therefore,  operates  first  or 
"selectively"  disconnecting  the  feeder  i  from  ./  before  E  and  F 
have  time  to  act.  Simultaneously  P  has  been  receiving  energy 
in  the  reverse  direction  through  bus-bars  B  from  feeders  2 
and  3,  and  has  disconnected  feeder  i  from  B.  Q  and  R  will 
not  operate,  as  they  receive  energy  only  in  the  normal  direction 
and  E  and  F  will  not  operate  as  the  fault  has  been  isolated 
and  they  have  been  relieved  of  their  overload  before  they  have  had 


time  to  act.  In  actual  practice  on  alternating  circuits,  relays  F, 
Q  and  R  will  operate  on  both  overload  and  reversal  of  power, 
and  they  are  so  designed  that  the  operation  on  reversal  of 
power  is  at  a  much  lower  value  of  current  than  on  overload 
(about  one-third  to  one-eighth  in  representative  types).  If 
overload  and  reverse  power  relays  were  used  at  P,  Q  and  R,  the 
relay  at  P  would  operate  sooner  than  Q  and  R,  for  the  reverse 
fault  current  through  P  is  the  sum  of  the  normal  fault  currents 
through  Q  and  R. 

Where  only  two  feeders  exist,  such  as  i  and  2,  both  P  and 
Q  would  receive  the  same  amount  of  fault  current  and  the 
selective  action  is  not  so  great,  but  is  still  amply  sufficient  to 
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FIG.   2. — RELAYS   IN    A   FOUR-WIRE  THREE-PHASE   SYSTEM. 

allow  P  to  operate  before  Q,  on  account  of  the  difference  be- 
tween their  reverse  and  overload  tripping  values. 

Similarly  to  the  definite-titne-limit  relay,  the  inverse-time- 
limit  relay  will  allow  temporary  "grounds"  or  short-circuits 
to  "clear"  themselves,  and  it  will  prevent  synchronizing  cross- 
currents from  opening  the  breakers.  The  action  is  somewhat 
more  limited  in  the  latter  on  account  of  the  inverse  feature,  but 
it  is  amply  sufficient  for  all  ordinary  conditions. 

Time-limit  relays  in  their  simplest  form  consist  of  .hree  ele- 
ments:  (l)  the  actuating  mechanism  energized  by  the  line 
source  to  be  protected;  (2)  a  set  of  contacts  operated  thereby; 
(3)   the  time-limit  feature. 

The  actuating  mechanism  may  assume  any  form  which  will 
give  operation  under  the  desired  conditions.  It  usually  in- 
volves a  motive  device  consisting  of  a  solenoid  and  a  core,  a 
rotating  motor,  or  some  form  of  instrument  movement. 

Tripping  mechanism  usually  consists  of  a  set  of  moving  plat- 
inum, silver  or  carbon-tipped  contacts  engaging  a  corresponding 
set  of   stationary  contacts.     Some  relays  have  single  contacts 


FIG.   3. — RELAY   FOR  TRANSFORMFJ*   PROTECTION. 


for  closing  a  single  tripping  circuit;  others  are  provided  with 
multiple  contacts  for  closing  two  or  more  tripping  circuits,  as 
in  the  operation  of  double-throw  systems,  where  a  relay  in 
the  main  circuit  has  to  operate  circuit  breakers  in  each  of  the 
duplicate  feeder  bus-bars. 

The  usual  arrangement  of  relay  contacts  provides  for  their 
closure  upon  the  operation  of  the  relay,  in  which  case  the  relay 
is  spoken  of  as  being  provided  with  "shunt-trip  contacts."  The 
contacts  are  connected  in  series  with  the  tripping  circuit  of  the 
breaker   and   an   independent   source   of   electrical   energ>*   and 
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upon  closing  energize  the  tripping  circuit  and  open  the  breaker. 
The  tripping  coils  are  wound  for  shunt  operation  from  the 
independent  source,  which  is  usually  a  direct-current  exciter 
circuit  or  a  storage  battery,  and  the  circuit-breaker  is  spoken 
of  as  being  equipped  with  shunt-trip  coils.  The  operation  of 
shunt  tripping  coils  from  the  circuit  being  protected  is  inad- 
visible,  owing  to  the  liability  of  the  trip  coil  failing  to  operate 
on  the  low  voltage  existing  under  short-circuit  and  overload 
conditions. 

On    an    alternating-current    system,    where    an    independent 
source  of  energy  is  not  available,  the  circuit-breakers  are  pro- 


FIG.  4. — POLYPHASE  OVERL().\D   RELAY    WIIH    l.WERSE  TIHUC   ELEME.NT. 

vided  with  series  tripping  coils  wound  for  operation  from 
series  transformers  in  the  main  circuit.  Overload  relays  are 
also  provided  with  series-trip  contacts,  which  differ  from  the 
shunt-trip  contacts  in  being  normally  closed  instead  of  open 
and  opening  upon  operation  of  the  relay.  They  are  connected 
in  shunt  with  the  series  trip  coils,  thereby  short-circuiting  them. 
Upon  operation  of  the  relay  they  open,  sending  the  transformer 
secondary  current  through   the  trip  r  -ils  and  trip  the  breaker. 


FIG.   5. — l)IRF.CT-CURKENT  RKVERSE-POWKK   KKI.AV   WITH    INVERSE  TI.ME 
EI.E.MFNT. 

As  there  is  always  sufficient  current  under  overload  and  short- 
circuit  conditions  to  operate  the  trip  coils,  this  arrangement  is 
as  satisfactory  as  shunt  tripping. 

The  application  of  relays  to  any  certain  system  depends 
almost  entirely  upon  the  local  conditions  of  operation,  varying 
somewhat  with  each  installation.  Representative  practice  rec- 
ommends the  placing  on  generator  circuits  of  either  a  reverse- 


power  relay  with  a  time-limit  feature  or  else  the  entire 
elimination  of  automatic  protection. 

Feeder  Circuit  Protection:  For  feeders  at  the  power  station 
end  overload-inverse-time-limit  relays  are  desirable.  For  feed- 
ers at  the  sub-station  end  overload  and  reverse-power  inverse- 
time-limit  relays  are  desirable. 

With  synchronous  converters,  an  overload  inverse-'time-limit 
relay  in  the  high-tension  side  of  the  main  transformers  will 
give  protection  for  the  alternating-current  side.  For  the 
direct-current  side  a  reverse-power  inverse-time-limit  relay 
operating  the  direct-current  breakers  .will  be  required. 

An  example  of  the  relaying  required  in  a  typical  four-wire, 
three-phase  system  is  illustrated  in  Fig.  2.  Three  generators, 
operating  with  their  neutral  points  grounded  through  a  resis- 
tance, feed  a  common  bus  system,  four  sets  of  feeders,  main 
transformers,  converters,  etc.,  for  alternating-current  and  direct- 
current  distribution  of  energj'.  .Automatic  circuit  breakers 
are  inserted  operated  by  relays  as  follows :  at  A,  alternating- 
current  overload  and  reverse-power  inverse-time-limit  re- 
lays ;  at  B,  alternating-current  overload  inverse  time-limit 
relays :  at  C,  alternating-current  overload  and  reverse- 
power  inverse-time-limit  relays ;  at  D,  alternating-current 
overload  inverse-time-limit  relays ;  at  E,  direct-current  re- 
verse-power  inverse-time-element  relays. 

The  relays  at  A  are  intended  for  reverse  protection  only  and 
so  have  their  overload  adjustment  set  at  the  maximum  value. 

In  sub-stations,  where  many  transformers  are  operated  in 
parallel,  a  damaged  transformer  may  be  disconnected  by  means 
of  the  arrangement  illustrated  in  Fig.  3.  Here  T  represents 
any  one  of  a  bank  of  transformers  connected  in  parallel,  in 
the  high  and  low-tension  sides  of  which  are  connected  relay 
transformers  H  and  L,  arranged  so  that  their  secondaries  are 
in  series  and  e.  m.  f.'s  oppose  each  other.  These  relay  trans- 
formers are  so  selected  as  to  tend  to  give  the  same  secondary 
current  under  all  normal  conditions,  under  which  therefore 
the  overload  relay  R  will  not  be  affected.  In  the  event,  how- 
ever, of  a  short-circuit  developing  witliin  the  transformer  the 
two  sides  will  be  unbalanced  and  the  resultant  current  wiU 
be  sufficient  to  operate  the  relay  and  disconnect  both  the  high 
and  low-tension  sides  of  the  transformer.  Figs.  4  and  5 
represent  types  of  inverse-'time-limit  relays. 


Meeting  of  General  Electric  Managers. 

The  managers  of  the  General  Electric  Company  have  just 
held  their  annual  meeting  at  the  main  office  of  the  company  in 
Schenectady.  Owing  to  the  national  interest  taken  in  the 
business  affairs  of  the  industrial  world  to-day  the  principal 
topic  during  the  afternoon  was  a  discussion  of  the  general 
situation  in  the  electrical  field.  Due  to  the  fact  that  Vice- 
President  J.  R.  Lovcjoy  has  not  entirely  recovered  from  his 
recent  illness,  Vice-President  B.  E.  Suijny,  of  Chicago,  presided. 

TIi£  satisfactory  condition  of  the  company's  business  was 
indicated  by  a  statement  that  orders  received  during  the  current 
year  to  date  exceeded  those  of  the  corresponding  period  of 
last  year  by  fully  i.i  per  cent.  The  volume  of  orders  and  the 
prospective  demand  for  supplies  and  for  the  various  lines  of 
smaller  electrical  devices  which  the  company  manufactures, 
are  very  satisfactory. 

Dr.  Thomas  .Xddison,  manager  of  the  Pacilic  Coast  territory, 
reported  a  recent  order  for  a  Curtis  steam  turbine  generator 
of  unusual  size.  This  machine,  which  will  be  one  of  the  largest 
energy  producers  ever  built  for  electrical  purposes,  will  have  a 
normal  capacity  of  20,000  horse-power. 

Generally  encouraging  sentiment  regarding  the  business  out  ■ 
look  prevailed  among  the  company's  managers.  The  company's 
foreign  business  continues  to  show  gratifying  increases. 

Among  those  in  attenrlancc  were  the"  following:  C.  A.  Coffin, 
president;  E.  W.  Rice,  Jr.,  vice-president;  Hinsdill  Parsons, 
vice-president;  B.  E.  Sunny,  vice-president,  Chicago;  Anson  \V. 
lUirchard,  assistant  to  president;  M.  F.  Wcstover,  secretary; 
H.  W.  Darling,  treasurer;  Edward  Clark,  general  auditor; 
J.   R.   McKce,  manager  power  and  mining  department ;   \V.   J. 
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Clark,  manager  foreign  dciiartiiuin ;  C  11.  Haskins,  manager 
lighting  department;  J.  G.  Barry,  manager  railway  department; 
D.  R.  Bullen,  manager  supply  department;  G.  E.  Emmons, 
manager,  Schenectady  works;  W.  C.  Fish,  manager  Lynn 
works;  George  E.  Morrison,  manager  Harrison  works;  Thomas 
Addison,  Pacific  Coast  manager;  E.  D.  Mullen,  manager  Phila- 
delphia office;  C.  B.  Davis,  manager  Boston  office;  Gen.  Irving 
Hale,  manager  Denver  office ;  T.  Beran,  manager  New  York 
office ;  .\.  F.  Giles,  manager  Atlanta  office ;  J.  B.  Pevear,  man- 
ager Cincinnati  office;  E.  E.  Gilbert,  turbine  spies  manager ; 
P.  D.  Wagoner,  transformer  sales  manager;  A.  D.  Page, 
manager  incandescent  lamp  sales;  W.  L.  R.  Emmett,  engineer 
lighting  department;  D.  B.  Rushmore,  engineer  power  and 
milling  dcparlinent ;  M.  P.  Rice,  publication  bureau;  F.  H.  Gale, 
in  cliarcc  of  advertising. 


Annual  Show  of  Automobile  Club  of  America. 


The  eighth  annual  exhibition  of  the  Automobile  Club  of 
.\nicrica  was  held  in  the  Grand  Central  Palace,  New  York 
City,  Oct.  24-31.  Affiliated  with  the  Automobile'  Club  of 
•America  was  the  American  Motor  Car  Manufacturers'  Associa- 
tion, whose  members  contributed  a  majority  of  the  machines 
on  exhibition.  One  of  the  interesting  sidelights  of  the  show 
was  the  presence  of  the  aeronauts  and  of  the  balloons  which 
competed  in  the  recent  international  balloon  race  at  St.  Louis. 
1  lie  Motor  &  Accessory  Manufacturers'  exhibits  were  more 
niiMicrous   than  ever. 

Of  the  numerous  pleasure  and  other  vehicle  manufacturers 
represented  but  two  were  makers  of  electric  vehicles.  The 
.^nderson  Carriage  Company  of  Detroit,  Mich.,  exhibited  two 
pleasure  vehicles  and  the  Lansden  Company  of  Newark,  N.  J,, 
showed  one  pleasure  and  a  number  of  commercial  vehicles. 
Ofifsetting  these  were  about  65  manufacturers  of  gasoline 
vehicles,  eight  of  whom  showed  commercial  trucks  also.  Taken 
as  a  whole  the  show  offered  nothing  radical  in  automobiles, 
the  tendency  being,  if  anything,  towards  a  standard  practice 
so  that  new  yearly  models  are  becoming  things  of  the  past. 

Six-cylinder  cars  have  greatly  increased  in  number;  but  one, 
two  and  four-cylinder  engines  still  hold  their  own.  Jump 
spark  ignition  leads  and  is  double  in  a  great  many  vehicles; 
while  make  and  break  are  occasionally  seen.  The  use  of  the 
magneto  both  for  jump  and  make  and  break  spark  has  largely 
increased;  more  than  half  of  the  cars  shown  being  thus 
equipped.  Many  of  the  other  cars  were  equipped  with  two  sets 
of  batteries.  Storage  cells  apparently  predominated  although 
the  present  dry  cell  has  been  so  thoroughly  adapted  to  auto- 
mobile use  by  its  makers  that  excellent  results  are  obtained 
from  it. 

I!l1ow  are  given  brief  descriptions  of  some  of  the  exhibits 
made  by  the  Motor  &  Accessory  Manufacturers : 

The  Olivkr  M.\nuf.\cturing  Company  displayed  its  line  of 
j.icks  for  automobile  use. 

The  Electric  Storage  Battery  Company  showed  a  line  of 
its  well-known  chloride  accumulators  for  automobile  work. 

The  Ampere  Manufacturing  Company  displayed  a  line  of 
"Best"  dry  cells  for  automobile,  gas-engine  and  telephone 
work. 

The  Joseph  Dixon  Crucible  Company  had  on  exhibition 
various  forms  of  its  graphite  products,  as  applied  to  automobile 
lubrication. 

The  Western  Electric  Company  showed  battery-charging 
dynamos  and  motor-generators  made  by  the  company  for  the 
automobile  trade. 

The  Whitney  Manufacturing  Company  displayed  various 

cs  of  chains  and  a  patent  system  of  keying  largely  used  in 

V    construction  of  automobiles. 

The  B.  F.  Goiuirich  Company  exhibited  its  regular  clincher 
type  of  smooth,  Bailey  and  flat  threads.  .\n  opportunity  was 
also  given  of  testing  the  company's  quick-detachable  tires  and 
rims. 

The  William  Cramp  &  Sons  Ship  &  Engine  Building  Com- 
pany displayed  manganese  bronze  castings  of  every  conceivable 


shape  for  automobile  use.  This  great  shipbuilding  house  has 
specialized  in  work  of  this  kind. 

The  Eastern  Carbon  Works  showed  their  gas  engine  dry 
cells,  particularly  designed  for  the  rigorous  service  required  in 
automobile  work.  Battery  connectors  guaranteed  not  to  shake 
loose  under  the  most  severe  conditions  of  vibration  and  jolting 
were  also  a  feature. 

America.v  Electric  .  Novelty  &  Manufacturing  Company, 
the  originators  of  "Ever  Ready"  specialties,  had  on  exhibition 
a  line  of  dry  cells  especially  made  for  automobile  ignition 
service.  These  batteries  are  made  in  many  sizes  and  are  put 
up  for  automobile  and  motor-boat  use. 

Morgan  &  Wright  had  as  the  most  prominent  feature  of 
their  exhibit  the  improved  Midgley  universal  rim  for  use  with 
iheir  clincher  or  Dunlop  tires.  This  rim  will  accommodate 
every  type  of  mechanically  fastened  tire  but  one.  A  full  line 
of  Morgan  &  Wright's  tires  was  also  on  view. 

The  National  Carbon  Company  displayed  its  well-known 
line  of  Columbia  dry  cells,  prominent  among  which  was  the 
"Red-Top  Columbia  Igniter''  cell  manufactured  especially  for 
automobile  use.  The  company  also  distributed  a  pamphlet 
entitled  "Helps  and  Hints  of  the  Motor  Car." 

The  Heinz  Electric  Company  which  has  long  been  identi- 
fied with  the  manufacture  of  induction  coils  for  use  with  X-ray 
apparatus  displayed  its  coils  for  ignition  purposes.  These  are 
made  in  interchangeable  unit  types,  from  2  to  6  cylinder  styles, 
and  are  mounted  in  waterproof  cases  with  switch. 

The  Whitlock  Coil  Pipe  Company's  automobile  department 
exhibited  a  number  of  different  types  of  coolers,  hoods,  and 
motor  manifold  connections  of  special  construction,  and  in  a 
variety  of  designs.  These  consist  of  inlet  manifolds  of  copper 
and  brass,  steel  exhaust  manifolds,  and  other  specimens  of  bent- 
pipe'work. 

The  Hess-Bright  Manufacturing  Company  had  on  exhibi- 
tion a  full  line  of  its  annular  ball-bearings.  .\  feature  of  the 
company's*  exhibit  consisted  of  two  railway  axles  taken  from  a 
standard  passenger  coach  that  had  traveled  65,000  miles.  No 
appreciable  wear  or  other  depreciation  was  visible,  demon- 
strating in  a  striking  manner  the  capabilities  of  the  company's 
ball  bearings  under  severe  service  conditions. 

The  Veeder  Manufacturing  Company  had  on  exhibition 
its  tachodometer.  The  indicator  shows  the  speed  of  the  car 
from  o  to  64  miles ;  or  when  required  to  have  close  readings  at 
slower  speeds  the  scale  reads  from  o  to  32  miles  an  hour. 
It  is  only  necessary  to  move  a  small  lever  to  the  right  and  the 
instrument  is  adjusted  for  high-speed  work.  Xo  springs  or 
delicate  moving  parts  are  incorporated  in  the  system. 

The  Connecticut  Telephone  &  Electric  Company  displayed 
spark  coils  in  both  automobile  and  marine  types ;  lever  switches, 
plug  switches,  indicators,  etc.  The  company's  standard  unit 
type  dash  coils  were  shown  with  all  numbers  of  units  from 
2  to  6.  These  were  enclosed  in  a  mahogany  case  with  protected 
terminals.  The  switch  is  made  waterproof  so  that  the  efficiency 
of  the  ignition  apparatus  will  not  be  lessened  through  leakage. 

The  National  Battery  Company  featured  the  complete 
components  of  its  cell,  mounted  on  an  ornamental  panel,  so 
that  the  features  of  construction  were  easily  studied.  Sparker, 
vehicle  and  truck  batteries  were  shown,  a  new  method  of  as- 
sembling and  sealing  the  sparker  batteries  having  been  made 
in  the  1908  model  of  these  accumulators.  The  company's 
method  of  sealing,  which  dispenses  with  the  use  of  the  usual 
sealing  compounds,  was  also  shown. 

C.  F.  Splitdorf's  synchronized  distributing  coil  was  one  of 
the  chief  objects  of  attraction  amongst  the  numerous  ignition 
specialties  exhibited.  By  means  of  this  coil  the  firing  of  a 
multi-cylinder  engine  is  accomplished  in  each  cylinder  at  the 
proper  time  without  any  of  the  detrimental  effects  usually  ex- 
perienced with  a  single  coil,  as  a  different  ujn"t  supplies  the 
secondary  current  for  each  cylinder.  These  new  coils  are  made 
up  in  any  number  of  units  and  arc  suitably  mounted  in  a 
standard  type  of  mahogany  case. 

The  Dayton  Electrical  Manufacturing  Company's  exhibit 
consisted  of  a  dynamo  and  storage-battery  charging  system  in 
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complete  working  order.  The  outfit  comprises  the  well-known 
Apple  dynamo,  a  switchboard  and  a  portable  lead  bottle-type 
of  accumulator.  The  dynamo  is  friction-driven  from  the  fly- 
wheel of  the  engine  and  charges  the  battery.  The  timers, 
coils  and  plugs  of  the  system  were  all  in  plain  sight  of  the 
spectator  at  the  show,  so  that  the  working  of  the  system  could 
be  seen  at  a  glance.  The  nature  of  the  spark  produced  was 
also  shown. 

The  Atwater-Kext  Manufacturing  Works  made  one  of 
the  .most  interesting  exhibits  shown  in  the  line  of  ignition 
apparatus.  A  spark-generating  outfit  with  six  small  dry  cells 
was  sealed  in  a  glass  case  and  driven  from  outside  by  means 
of  a  small  motor,  a  speedometer  and  odometer  being  attached 
to  indicate  the  equivalent  rate  of  speed  traveled  and  the 
distance  covered  during  the  time  of  the  test.  The  exhibit  was 
intended  to  demonstrate  the  reliability  and  low  consumption 
of  the  Atwater-Kent  apparatus.  The  regular  line  of  spark 
generators,  meters  and  switches  was  also  displayed. 


Illumination   ot   Baltimore  in  Home  Week. 


By  Lacraxce  Jones. 
'  Baltimore  signalized  Maryland's  Home  Coming  Week,  Oct. 
13  to  20,  by  an  illumination  of  the  principal  thoroughfares  and 
public  buildings  upon  a  scale  far  surpassing  any  previous  dis- 
plays of  this  character.  The  installation  was  approximately  the 
equivalent  of  45,000  4-cp  lamps.  Baltimore  street  for  a  dis- 
tance of  one  mile.  Eutaw  Street  for  half  that  distance,  Lexing- 
ton and  Charles  Streets  for  a  number  of  blocks  were  spanned 
at  frequent  intervals  by  streamers  of  incandescent  lamps.  The 
City  Hall,  Post  Office  and  Court  House,  occupying  three  ad- 
jacent city  blocks,  were  elaborately  outlined  and  decorated. 
Numerous  minor  public  buildings  in  various  parts  of  the  city 
were  similarly  treated.  Arches,  brightly  illuminated,  wel- 
comed the  home  comer  at  the  principal  railway  stations.  An 
electric  fountain  was  erected  at  the  intersection  of  Baltimore 
Street  and  the  principal  wholesale  thoroughfare.  A  Court  of 
Honor,  composed  of  staff  columns  spirally  wreathed  in  incan- 
descent lamps  and  streamers  of  lamps,  all  surmounted  by  a 
crown  of  orange-colored  lamps,  marked  the  geographical  center 
of  the  city. 

The  street  loops,  supported  by  spans  of  No.  12  iron  wire  at- 
tached to  buildings  upon  opposite  sides  of  the  street,  and  sus- 
pended therefrom  at  two  points,  one  over  each  curbline,  con- 
sisted of  No.  10  weatherproof  wire ;  receptacles  were  of  the 
"pigtail"  type,  spaced  15  ins.  apart.  Feeders,  consisting  of  three 
strands  of  No.  8  weatherproof  wire,  equally  balanced  on  oppo- 
site sides  of  an  Edison  three-wire,  120-240-voIt  system,  were 
supported  by  cleats  fastened  to  a  wooden  backing  banded  to 
the  trolley  poles.  Connections  between  loops  and  feeders  were 
made  througJi  fuse  blocks  adequately  protected  from  the 
weather.  Energy  was  supplied  through  11  overhead  emergency 
connections,  each  controlled  by  a  fused  knife  switch.  Eighty- 
five  loops  were  erected,  averaging  60  4-cp  lamps  to  the  loop, 
aggregating  about  5000  4-cp  lamps. 

The  City  Hall  dome,  rising  to  a  height  of  200  ft.,  was  out- 
lined in  every  detail  with  8-cp  lamps  spaced  15  ins.  apart.  The 
cornices  of  this  building  were  also  outlined,  lamps  of  4  candle- 
power  being  placed  at  intervals  of  15  ins.  The  Elblight  system 
was  used  throughout.  The  load  was  equally  balanced  on  opposite 
sides  of  an  Edison  three-wire,  120-240-volt  system,  and  was 
controlled  by  a  fused  knife  switch.  Approximately  5000  8-cp 
and  .3500  4-cp  lamps  were  used. 

The  towers,  windows  and  cornices  of  the  Post  Office  were 
outlined  with  4-cp  lamps  spaced  15  ins.  apart,  in  Fielding  cleat 
receptacles.  Circuits  of  No.  12  wire  connactcd  through  fuse 
blocks  to  sub-feeders  of  No.  10  weatherproof  wire;  these  were 
in  turn  connected  through  fuse  blocks  to  feeders  of  .300,000  cir. 
mil  cable  controlled  by  fused  knife  switch.  The  load  was  bal- 
anced on  an  Edison  three-wire.  120-240-volt  system.  About  6000 
4-cp  lamps  were  used. 

The  cornices,   windows   and   doorways  of  the   Court   House 


were  outlined  in  4-cp  lamps  spaced  15  ins.  apart;  surmounting 
the  cornices  were  16  flower  pots  consisting  of  vari-colored  lamps. 
The  Elblight  system  was  used  throughout.  The  load  was 
balanced  on  an  Edison  three-wire,  120-240-volt  system.  Ap- 
proximately 15,000  4-cp  lamps  were  installed. 

The  minor  public  buildings  were  outlined  and  festooned  in 
4-cp  lamps,  the  Elblight  system  and  the  Fielding  cleat  receptacle 
being  used.  The  respective  installations  were  as  follows :  En- 
trance to  Fifth  Regiment  Armory,  1200  4-cp  lamps;  "Number 
Six"  Engine  House,  800  4-cp  lamps ;  Shot  Tower,  800  4-cp 
lamps.  The  Wells  and  McComas  Monument  was  lighted  by 
200  4-cp  lamps. 

Each  street  arch  was  equipped  for  600  4-cp  lamps  placed  in 
Fielding  cleat  receptacles.  The  electric  fountain  was  lighted 
by  seven  15-ampefe  and  two  5-ampere  arc  lamps,  together  with 
105  8-cp  lamps.  The  color  changes  were  accomplished  by 
means  of  revolving  screens  rotated  by  a  small  motor.  The 
Court  of  Honor  contained  about  1500  4-cp  lamps. 

The  wiring  and  construction  was  performed  under  specifi- 
cations which  required  compliance  with  the  very  rigid  inspec- 
tion laws  in  force  in  this  city,  and  was  satisfactory  in  every 
respect,  both  from  the  mechanical  and  electrical  standpoints. 
In  the  decoration  of  the  public  buildings,  contractors  were  for- 
bidden to  use  nails  or  screws,  and  were  compelled  to  rely  upon 
bands  and  clamps  to  support  all  the  equipment. 

From  the  detailed  description  of  the  equipment,  it  will  be  seen 
that  a  total  of  approximately  the  equivalent  of  45,000  4-cp 
lamps  was  used.  This  equipment  was  lighted  at  7  o'clock 
each  night  and  extinguished  at  midnight.  In  all,  42  hours'  use 
was  made  of  the  entire  installation,  requiring  about  38,000 
kw-hours  of  electrical  energy. 

All  the  energy  was  contributed  generously  free  of  cost  by  the 
Consolidated  Gas,  Electric  Light  &  Power  Company,  of 
Baltimore. 

In  commenting  upon  the  success  of  the  Home  Coming  Week 
celebration,  the  mayor  of  Baltimore  stated  that  "Most  of  that 
success  was  due  to  the  glorious  illumination  which  marked  our 
nights." 


Synchronism  and  Constant-Speed  Apparatus. 

The  development  of  automatic  and  machine  telegraphy  has 
necessitated  the  production  of  synchronously  operating  rotary 
mechanisms;  that  is,  a  motor  at  one  terminal  of  a  telegraphic 
line  must  be  so  controlled  that  it  will  run  at  precisely  the  same 
speed  as  a  generator  at  the  other  end  of  the  line.     This  syn- 


FIC.    I. — SVN'CHRONOUS    CONVERTER    WITH    ATTACHED    COMMUTATOR. 

chronism  can  only  be  considered  perfect  when  the  two  machines 
run  as  if  they  were  both  attached  to  opposite  ends  of  a  rigid 
shaft  extending  from  one  station  to  the  other.  To  accomplish 
such  synchronism,  many  complicated  devices  have  been  re- 
sorted to.  The  problem  involved  in  the  case  of  synchronism  for 
telegraphic  purposes  is  to  cause  a  rotary  device  to  run  with  a 
speed  of  rotation  strictly  proportional  to  the  speed  of  vibra- 
tion of  some  vibrating  reed  or  relay  tongue.  If  the  vibrating 
member  gradually  varies  in  its  speed  of  vibration,  the  rptating 
machine   will   vary   in   its   speed  of   rotation.     If  the  vibrating 
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member  has  a  constant  periodicity,  the  rotation  of  the  rotating 
machine  will  also  be  constant.  If  the  rotating  machine  is  an 
alternator  and  the  controlling  vibrating  member  is  a  tuning 
fork,  having  constant  frequency  of  vibration,  the  alternating 
current  furnished  by  the  generator  will  have  constant  fre- 
quency, provided  the  generator  runs  in  perfect  synchronism 
with  the  vibrating  tuning  fork.  Such  an  alternating  current  of 
known  and  constant  frequency,  from  which,  by  well  known 
methods,  the  harmonics  may  be  removed,  is  extremely  useful  in 
measuring  many  electrical  quantities.  There  are  many  methods 
for  determining  inductances  and  capacities,  in  which  the  fre- 
quency enters  into  the  formulae  expressing  the  values  to  be 
measured.  If  the  frequency,  therefore,  is  accurately  known,  the 
quantities  can  be  measured  in  very  simple  ways. 

The  Leeds  &  Northrup  Company  has  developed  an  extremely 
simple,  novel  method  of  running  an  alternator  in  perfect  syn- 
chronism with  any  rapidly-vibrating  contact  maker.  It  is  now 
placing  upon  the  market  a  200-watt  synchronous  converter,  with 
a  commutator  attached  for  purposes  to  be  described,  and  a  large 
electrically  driven  tuning  fork,  which  controls  the  speed  of  the 
synchronous  converter  in  a  very  perfect  manner.  A  trans- 
former is  also  furnished  as  a  part  of  the  o\itti'  I'ig.  I  shows 
the  rotary  converter  with  its  attached  commutator;  Fig.  2,  the 
electrically-driven   tuning   fork.     The  diagram   of   connections. 


spring  pressing  against  the  prongs.  This  spring  can  be  moved 
by  a  screw  parallel  to  the  prongs  while  the  tuning  fork  is 
vibrating,  and  "so  vary  the  speed  of  vibration  by  infinitesimal 
steps  over  a  small  range.  Thus,  with  the  weights,  and  the 
spring,  the  fork  can  be  driven  at  any  desired  speed,  and  the 
rotary  converter  will  produce  any  desired  frequency.  The  speed 
of  rotation  of  the  generator  will,  of  course,  be  as  constant  as 
the  vibration  of  the  tuning  fork.  Experiments  have  shown  that 
a  good  fork  will  give  the  same  number  of  vibrations  in  one 
hour  as  in  the  succeeding  hour,  within  one-fiftieth  of  I  per  cent. 

The  commutator,  which  is  mounted  upon  the  shaft  of  the 
rotary  converter,  has  no  connection  whatever  with  the  running 
of  the  apparatus  in  synchronism,  but  serves  the  purpose  of  con- 
verting the  alternating  current  into  direct  current.  By  pass- 
ing alternating  current  through  four  arms  of  a  Wheatstone 
bridge  arrangement  and  rectifying  it  with  the  aid  of  this  com- 
mutator, an  ordinary  D'Arsonval  galvanometer  may  be  used  to 
indicate  when  the  bridge  is  balanced  for  alternating  currents ; 
thus  the  arrangement  becomes  suitable  for  the  accurate  com- 
parison of  inductances  and  capacities. 

The  commutator  on  this  machine  may  be  somewhat  modified 
so  as  to  make  and  break  contact  in  circuit  with  a  secondary  of 
a  transformer,  the  primary  of  which  is  connected  to  the  ter- 
inals  of  an  alternator  of  large  rating.     It  thus  becomes  prac 


FIG.    2. — ELECTRICALLY-DKIVEN    TUNING    FORK. 

Fig.  3,  together  with  a  few  words  of  explanation,  will  make  it 
plain  how  the  tuning  fprk  is  able  to  control  the  speed  of  the 
rotary  converter..  The  direct-current  side  of  the  converter  is 
joined  through  a  resistor  of  variable  resistance  to  a  lio-volt 
circuit.  Leads  from  the  alternating-current  terminals  go  direct 
to  the  load  circuit  of  the  machine,  and  other  leads  go  from  the 
same  terminals  to  the  primary  of  a  small  transformer.  The 
secondary  of  this  transformer  is  joined  by  a  pair  of  leads  to 
the  speed-controlling  tuning-fork  mechanism.  A  study  of  the 
diagram  will  show  that  as  the  tuning  fork  vibrates,  two  con- 
tacts, a  and  b,  are  opened  and  closed,  throwing  the  load  taken 
by  a  32-cp  lamp  off  and  on  the  secondary  of  the  transformer. 
Two  small  condensers,  shown  in  the  diagram,  serve  for  elim- 
inating the  sparking  whicli  otherwise  would  occur  at  the  con- 
tacts, a  and  b,  as  well  as  at  the  contact  d.    This  last  contact  is 


FIG.  .3. — SIMPLIFIED  DIAGRAM  OF  CONNECTIONS. 

used  to  maintain  the  vibration  of  the  fork,  the  fork  itself  be- 
ing operated  by  an  electromagnet  on  the  direct-current  circuit. 
.\  telephone  receiver,  shunted  over  a  small  resistance,  enables 
one  readily  to  ascertain  when  the  rotary  converter  has  come  into 
synchronism  with  the  tuning  fork. 

Fig.  4  is  a  diagram  showing  all  of  the  connections,  including 
the  operating  circuit  for  the  fork.  There  are  supplied  with 
the  tuning  fork  adjustable  weights,  which  being  set  at  differ- 
ent positions  on  its  prongs,  enable  the  speed  of  the  tuning 
fork  to.  be  greatly  varied  in  coarse  steps.  A  small  U-shaped 
spring  is  placed  betwen  the  prongs  of  the  fork,  the  ends  of  this 


FIG.   4. — CO.MPLETE   DIAGRAM   OF   CONXECTIO.XS 


ticable  to  control  with  the  tuning  fork,  through  the  intermedia- 
tion of  a  small  machine,  the  speed  of  a  very  large  alternator. 
The  difficulties  encountered  with  many  previous  methods  of 
obtaining  synchronism  have  come  largely  from  a  tendency 
which  large  machines  have  to  "hunt."  By  the  methods  of  syn- 
chronism here  described,  such  tendency  is  entirely  damped  out 
electrically,  and  no  mechanical  devices  are  required  to  damp  out 
the  "hunting,"  such  as  are  used  on  the  synchronized  machines 
which  are  used  in  connection  with  "machine  telegraphy."  The 
constant  speed  of  rotation  obtained  enables  chronographs  to  be 
driven  with  very  great  precision,  and  other  uses  of  constant 
rotation  are  readily  suggested  to  those  working  on  physical 
problems. 


Variable  Transtorniation   Ratio  Synchronous 
Converter. 


The  accompanying  illustration  shows  a  special  form  of  syn- 
chronous converter  designed  for  use  in  connection  with  storage 
batteries.  The  machine  is  provided  with  "split-poles,"  the 
field  winding  being  so  arranged  that  the  flux  distribution  over 
the  pole  face  may  be  changed  during  operation.  Thus,  since 
the  direct  voltage  bears  to  the  alternating  voltage  the  ratio  of 
the  maximum  of  the  alternating  e.  m.  f.  wave  to  its  etTecive 
value  as  measured  between  phase  lines,  the  ratio  of  the  delivered 
direct  e.  in.  f.  to  the  supplied  alternating  e.  m.  f.  changes  with 
the  change  in  flux  distribution.  In  consequence  of  the  "split- 
pole"  construction  and  special  field  windings  there  is  a  large 
range  of  voltage  at  the  commutator  with  a  constant  value  of 
e.  m.  f.  at  the  collector  rings,  and  hence  series  re-' 
actance  need  not  be  used  in  the  supply  leads,  and 
a  booster  is  not  required  in  the  leads  between  the 
converter  and  the  storage  battery.  The  variation  of  the  voltage 
at  the  brushes  to  which  the  battery  is  directly  connected,  and 
which  is  effected  by  the  special  field  winding  controlled  by  a 
carbon-regulator,  compels  the  battery  to  charge  and  discharge 
in   response  to  fluctuations  of  load  on  the  alternating-current 
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circuits,  energy  being  transmitted  in  either  direction  between  the 
battery  and  the  alternating-current  circuits.  Thus  the  load 
on  the  supply  generators  may  be  kept  approximately  constant 


VARIABLE  TRAXSrORMATI'iN    RATIO   SY-NCHRONOtTS   CON'VERTER. 

at  the  average  demand  although  the  instantaneous  demand  may 
fluctuate  throughout  a  very  wide  range. 

The  above  described  regulating  equipments  are  built  by  the 
Electric  Storage  Battery  Company,  .\lleghcny  .\venue  and 
Nineteenth  Street,  Philadelphia,  Pa. 


Motor  Bottle-Conveying  System. 

.\  new  bottle-conveying  system  having  a  capacity  exceeding 
20,000,000  bottles  a  year,  was  recently  installed  in  the  brewery 
of  S.  Liebmann's  Sons,  Brooklyn,  Xew  York,  by  the  Philadel- 
phia works  of  the  Link-Belt  Company.  The  general  view  of 
this  installation.  Fig.  I,  which  was  dtvised  from  plans  by  Mr. 
Adolph  Liebmann,  shows  the  bottles  en  route  from  the  filling 
and  cap{)ing  machines  to  the  labeling  machines.  The  equipment 
comprises  two  horizontal  chain  conveyors  made  up  of  single- 


FIG.     I. — CENkRAL    VIEW    OF     BOTTLE-t  OSVEVING     I.NSTAU.ATIO.N. 

■it'and  Ewart  link-belt,  and  supplcmrntcd  by  two  belt  conveyors. 
The  'chain  conveyors  run  on  angle-iron  tracks  supported  at 
intervals  by  the  cast-iron  framc«  shown  in  detail  cross-section 
view,  Fig.  3.  These  frames  arc  made  in  two  styles,  one  a 
combination  chain  and  bell  conveyor  support,  and  the  other 
to  accommodate  the  side-by-sidc  runs  of  l)olh  chain  conveyors. 


The   bottle   holders,   of   cast-iron   and   rigidly   attached   to  the 
chain,   are  designed  to  permit  quick,  easy  loading   and,   by   a 
sufficiently  snug  fit,  to  assure  safety  in  transportation. 
The   operation   of   the   system   is   set   forth   in   the   diagram 


FIGS.     2    AXD    3. — DIAGRAMS    OF    BOTTLE-COXVEVI.VG     IXSTALLATION. 

illustrated.  Fig.  2.  The  chain  conveyors  traverse  rectangular 
paths  of  different  size,  that  followed  by  the  larger  or  "outer" 
conveyor  approximating  45  ft.  in  length  by  II  ft.  in  width,  the 
dimensions  for  the  smaller  ("inner")  conveyor  being  about  42 
ft.  X  6  ft.  The  belt  conveyors,  before  mentioned,  parallel  the 
labeling-run  of  each  chain  conveyor. 

.•\s  the  bottles  are  filled  and  capped,  they  are  transferred 
manually  to  the  chain  conveyors  for  delivery  to  the  labeling 
machines,  four  of  which  are  served  by  the  "outer"  conveyor 
and  two  by  the  "inner"  one.  As  they  pass  in  front  of  the  label- 
ing operators  attending  the  outer  conveyor,  the  first  man  picks 
up  every  fourth  bottle,  the  operators  at  the  succeeding  machines 
each  removing  one  of  the  remaining  three;  bottles  are  taken 
alternately  from  tlie  inner  conveyor.  The  labeled  bottles  are 
placed  upon  the  contiguous  belt  conveyor  and  delivered  to  the 
casing  department.  The  conveyors  are  driven  by  General 
Electric  motors. 


Turbines  for  the  Utilization   of  Exhaust 
Steam. 


Willans  &  Robinson,  of  Rugby,  England,  the  builders  of 
high-speed  turbines  and  steam  engines,  have  been  recently  en- 
gaged on  the  construction  of  turbines  for  the  utilization  of 
exhaust  steam,  and  have  at  present  under  construction  at  their 
works  two  machines  of  the  normal  output  of  1350  kilowatts 
with  an  overload  capacity  of  2000  kilowatts.  These  are  the 
largest  exhaust  turbines  constructed  in  Europe.  These  machines 
are  for  the  Samuelson  shops  at  Middlesborough,  and  have 
been  arranged  to  take  steam  from  a  number  of  non-condensing 
blowing  engines,  used  for  si^>plying  air  to  blast  furnaces. 

The  turbines  are  coupled  to  three-phase  generators  working 
at  40  cycles,  3000  volts,  and  running  at  a  speed  of  2400  revolu- 
tions per  minute.  This  is  a  very  high  speed  for  the  outpu" 
developed.  The  machines  will  work  in  parallel  with  a  numbei 
of  other  turbines  in  the  same  district,  and  will  supply  electrica" 
energy  to  iron  works  and  also  power  in  bulk  to  the  local  power- 
distribution  company. 

Each  steam  turbine  exhausts  into  a  surface  condenser  of 
Willans  &  Robinson  type,  each  condenser  being  designed  to 
give  a  vacuum  of  29  ins.  with  a  temperature  of  rirculaling  water 
of  60  deg.  F. ;  the  quantity  of  steam  to  be  dealt  with  at  nornial 
load  being  45,000  lbs,,  and  about  70,000  lbs.  at  overload. 

One  special  feature  of  the  plant  is  the  arrangement  of  relief 
valves,  all  the  low  pressure  steam  that  is  not  required  for  d'^ing 
work  in  the  turbine  being  by-passed  direct  into  the  condenser, 
so  that  all  the  steam  output  of  the  blowing  engine  is  returned 
to  the  boilers  as  condensed  'water. 

The  condensing  plant  is  fitted  with  Edwards  three-throw  air 
pumps,  driven  by  means  of  three-phase  induction  motors  through 
machine-ciil  gearing.  The  circulating  pumps  of  the  centriftipal 
type    arc   also   driven   by   low-tension   induction   motors.     The 
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water  for  circulating  is  pumped  from  the  river  and  forced 
through  27-in.  cast-iron  mains  to  the  turbine  house,  a  distance 
of  some  250  yards,  the  amount  of  circulating  water  being  about 
4S00  gallons  per  minute. 

Messrs.  Willans  &  Robinson  have  also  on  hand  200-kw 
exhaust  turbines  for  the  South  Wales  District,  the  machines 
being  arranged  to  work  in  conjunction  with  heat  accumulators, 
the  exhaust  steam  in  this  case  being  furnished  by  colliery 
winding  engines.  Among  other  sets  on  hand  at  Rugby  is  a 
Soo-kw  exhaust  turbo-alternator  for  an  iron  works  and  colliery 
in  the  Staffordshire  district,  working  in  conjunction  with  a 
vertical  noii-coridcnsing  blowing  machine. 


Heavy   Power    Press    for    Electrical    Work. 

The  forming  of  sheet  niclal  requires  considerable  pressure 
and  when  the  surface  is  large  or  the  design  deep  and  intricate 
or  the  sheet  met-nl  is  of  an  unusually  thick  gauge  the  pressure 
necessary  may  run  into  thousands  of  tons.  For  the  heaviest 
pressures,  hydraulic  machinery  is  indispensable.  An  objection 
to  hydraulic  machinery,  however,  is  that  its  speed  is  usually 
loo  slow  and  that  the  press  ram  does  not  come  down  so 
defmitely  to  the  same  point  every  time  as  with  motor-operated 
presses. 

The  press  shown  in  the  accompanying  illustration  is  motor- 
driven  and  was  designed  especially  for  electrical  work.  A 
large  electrical  manufacturing  company  had  been  corrugating 
heavy  sheet-iron  transformer  cases  in  a  hydraulic  press  which 
did  the  work  satisfactorily  but  was  very  slow.  It  had  recently 
built  for  it,  by  the  Ferracutc  Machine  Company,  of  Bridgeton, 
N.  J.,  a  heavy  press  to  take  the  place  of  the  hydraulic  machine, 
the  new  press  making  15  strokes  per  minutel  thereby  trebling 
the  output. 

The  construction  of  the  press  is  con.paratively  simple,  the 
more  apparent  features  being  the  heavily  trussed  bed  and  ram 
which  reduce  the  "spring"  to  a  minimum,  and  the  twin  gears 
on  the  end  of  the  main  shaft,  which  relieve  the  torsional  stress, 
affording,  it  is  said,  an  even  pressure  at  both  ends,  besides 
dividing  the  load  between  the  gears.  The  rods  which  project 
down   from  the  ram   and   up   throiigh  the  bolster   are   positive 
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knockouts,   the    former   being   attached   to  the    frame   and    the 
latter  to  the  ram. 

The    adjustment    of    the    ram    is    attained    by    means    of    a 
bevel-gear  and   pinion   at   each  end ;   the  pinions  being  on  the 


same  shaft,  a  construction  which  insures  accurate  adjustment. 
The  gears  are  protected  by  guards  and  the  eccentric  sleeve  is 
fitted  with  oil-cups.  The  press  is  equipped  with  a  "multi-disc" 
friction  clutch  and  is  driven  by  a  20-hp  variable-speed  electric 
motor.  The  clutch  is  of  the  automatic-stop  type  but  can  be 
quickly  adjusted  for  stopping  the  ram  by  hand  at  any  point  of 
its  decent  or  ascent,  or  if  desired,  can  be  set  for  continuous 
running.  The  dimensions  of  the  machine  are  as  follows : 
Distance  between  coluVnns,  10  ft.  4  ins. ;  height  from  bed  to 
ram  when  up,  28'/2  ins. ;  stroke  of  ram,  9  ins.,  but  any  stroke 
up  to  17  ins.  can  be  made  if  ordered;  adjustment  of  ram,  6  ins.; 
flywheel,  35  ins.  diameter  and  6  ins.  face ;  pressure  exerted, 
200  tons;  height  of  press,  10  ft.  6  ins.;  floor  space  occupied, 
S  ff.  front  to  back  and  16  ft.  right  to  left.  The  total  weight 
is  52,000  lbs. 


Automatic   Oil   Switches. 


The  Hartman  Circuit  lireaker  Company,  of  .\lanitield21^h'Ci 
has  recently  brought  out  a  light,  compact,  automatic  oilJfcitch 
for  potentials  of  3300  volts  or  less.  The  switch  is  of  very 
simple  construction,  consisting  essentially  of  a  double-break 
knife  switch  immersed  in  oil.  The  parts  have  been  reduced 
to  the  least  possible  number  and  extreme  compactness  has  been 
secured  by  the  use  of  a  double-break  contact.  The  overload 
coils  are  connected  in  series  with  the  main  circuit,  thus  dis- 
pensing with  the  use  of  series  transformers.  Overload  coils 
to  be  operated  from  the  secondaries  of  series  transformers  can 
be  supplied,  however,  when  desired.  The  insulation  of  the 
scries  coils  has  been  worked  out  with  great  care,  and  this 
^nothod  can  be  safely  used  where  the  potential  does  not  exceed 
2500  volts.  One  coil  is  furnished  with  the  double-pole  switch 
and  two  coils  with  the  three  and  four-pole  switches.  The 
operating  lever  is  made  in  two  parts,  which  arc  held  together 
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luirmally  by  a  trigger-shaped  catch.  This  feature  prevents  the 
I'losing  of  the  switch  as  long  as  the  overload  continues,  as  the 
inner  lever  will  be  instantly  disconnected  from  the  outer  or 
handle  Icvcr  should  the  attendant  undertake  to  close  the  switch 
while  overload  conditions  exist.  The  switch  can  be  opened  by 
hand  by  pressing  a  trigger  under  the  operating  lever.  The 
single-throw  switch  is  shown  in  Fig.   i. 

The  double-throw  switch  is  made  automatic  on  both  sides, 
which  is  the  standard  form,  or  automatic  on  one  side  and  non- 
automatic  on  the  other.  The  latter  form  is  shown  in  Fig.  2. 
This  stylo  of  switch  is  frequently  furnished  for  controlling  in- 
duction motors,  the  non-automatic  or  starting  side  of  the  switch 
being  connected  to  the  low-voltage  taps  of  an  auto-transformer. 
.Ml  double-throw  switches  arc  made  to  interlock,  so  (hat  it  is 
impossible  to  close  both  elements  at  the  same  lime. 
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Commercial  Intelligence. 

THE  WEEK  L\  TRADE.— The  financial  upheaval  in  New 
York  and  other  cities  affected  trade  and  industry  unfavorably, 
tending  to  cause  wise  conservatism  in  preparations  for  the  future. 
Current  retail  trade,  however,  was  generally  active  and  the 
leading  industries  kept  their  machinery  busy.  An  encouraging 
sign  was  the  absence  of  cancellations.  Transporters  were  un- 
able to  handle  promptly  all  of  the  freight  offered.  Recent  de- 
clines in  prices  of  cereals  and  cotton  have  encouraged  foreign 
demand  for  the  country's  products.  The  lumber  ni:irket  was 
quiet  and  prices  were  shaded  to  stimulate  business.  Ircfli  and 
steel  were  dull.  Pig  iron  continued  quiet  and  prices  were 
weaker.  New  orders  for  structural  material  were  of  moderate 
proportions,  and  steel  rails  were  quiet,  the  railways  being  out 
of  the  market  altogether.  Copper  found  new  low  levels  of 
prices,  lake  being  quoted  as  low  as  12  cents,  and  electrolytic  for 
future  delivery  115  g  to  11  ^g  cents.  Domestic  business  was  light, 
but  shipments  to  Europe  were  heavy.  Gross  and  net  railway 
earnings  point  to  the  continuance  of  favorable  conditions.  The 
gross  earnings  for  August  show  a  gain  of  12.4  per  cent,  while 
net  gained  only  1.4  per  cent.  The  earnings  for  October  thus  far 
show  a  gain  of  6.8  per  cent  over  those  of  the  same  period  last 
year.  Bradstrect's  reports  220  business  failures  during  the  week 
ended  Oct.  24,  as  against  194  in  the  previous  week  and  184  in 
the  corresponding  week  last  year. 

BLOCK  SIGXAL  EQUIPMENT— It  is  stated  that  the 
Harriman  railroads  have  undertaken  probably  the  most  e.x 
tensive  installation  of  block  signals  on  record.  Some  $12,000,000 
■  has  already  been  spent  by  the  present  management  of  tlu- 
Union  Pacific  and  Southern  Pacific  for  safety  appliances,  and. 
with  the  completion  of  additional  installations  already  author- 
ized, the  two  systems  will  have  a  total  of  5786  miles  of  auto- 
matic signals.  According  to  information  compiled  in  the  office 
of  the  chief  engineer  of  the  company,  the  Union  Pacific  now 
has  in  operation,  all  equipped  with  electric  automatic  signals, 
469  miles  of  single  track  and  244  miles  of  double  track.  An 
additional  176  miles  of  double-track  and  197  miles  of  single^ 
track  installation  is  under  construction,  and  will  soon  be  put 
into  service.  More  than  300  distant  switch  signals,  protecting 
the  movement  of  trains  toward  158  stations  and  spurs  on  the 
main  line  of  the  Kansas  and  Colorado  divisions,  have  also  been 
put  in  place.  When  all  the  work  now  authorized  and  under 
construction  is  completed  the  entire  main  line  of  the  Union 
Pacific  from  Council  Bluffs,  la.,  to  Green  River.  Wyo..  will  be 
protected  by  automatic  signals.  The  main  line  of  the  Kansas 
Division  from  Kansas  City  to  Topeka  is  already  equipped  with 
automatic  block  signals.  The  remainder  of  the  line  into  Denver 
is  protected  at  stations  with  distant  switch  signals,  as  are  also 
the  lines  between  Denver  and  Cheyenne,  and  Denver  and  Jules- 
burg,  Col. 

THE  QUEBEC  BRIDGE.— At  the  huge  canlilever  bridge 
over  the  St.  Lawrence  at  Quebec,  which  fell  down  recently  while 
imfinished,  electricity  was  used  cNclusively  for  all  the  hoists. 
etc.  The  electrical  energy  for  operating  all  the  motors  is 
generated  by  the  hydro-declric  jjlant  of  the  Canadian  Electric 
Light  Company  at  I-a  Cliaudiere  I'"all?.  three  miles  from  Ihe 
bridge,  and  among  the  units  installed  there  is  a  laookw  Allis- 
Chalmcrs  water-wheel  type  alternator.  Thi'i  current  i';  trans 
mittcd  as  a  240O-vo!t  alternating  current  to  motor-generator 
sets  installed  on  the  approach  span  to  the  bridge,  where  it  is 
transformed  to  a  550-volt  direct  current  and  distributed  to  all 
parts  of  the  work.  Air  for  operating  the  pneumatic  hammers, 
drills,  reams,  etc.,  is  furnished  by  two  motor-driven,  air  com- 
pressors also  placed  on  the  approach  span  and  connected  lo  a 
.^•in.  main  nmning  through  the  center  of  the  bridge,  from 
which  branch  lines  were  lapped.  The  cost  of  the  complete  !■ 
structure  was  estimated  at  $10,000,000.  of  which  $5,000,000  ha<l 
already  been  spent.  The  concrete  work  alone,  which  has  bcoi) 
completed  for  nearly  three  years,  and  for  which  40.orK)  bids, 
have  been  used,  cost  about  $2,000,000. 

WESTINGHOUSE  EXI'ORTS.— The  export  business  of  the 
Wrsiinghonse    I'.leclric    &•    Manufacturing    Company    ha«    been 


unusually  fiourishing  of  late,  and  among  the  contracts  taken  by 
the  company,  two  from  the  republic  of  Colombia,  South  Amer- 
ica, are  of  more  than  ordinary  interest.  This  work  calls  for 
the  complete  equipment  of  two  city  electric  lighting  plants. 
One  is  for  the  city  of  Tunja  and  the  other  for  Bucaramanja. 
Tunja  is  located  9000  feet  above  the  level  of  the  sea  in  the 
Colombia  mountains,  while  Bucaramanja  is  located  2000  feet 
lower  down  the  slope.  The  electric  plant  for  the  former  will  be 
steam  driven,  but  at  Bucaramanja  is  a  splendid  water-power, 
and  the  plant  w'ill  be  operated  in  that  manner.  A  peculiar 
feature  of  this  mountainous  country  is  that  the  mule  is  the 
only  method  of  transportation,  and  all  the  apparatus,  boilers, 
steam  engines,  electric  generators,  switchboard  appliances,  etc., 
will  have  to  be  hauled  from  the  seaport  up  into  the  mountains 
on  muleback. 

ALLIS-CHALMERS  STEAM  TURBINES.— Among  the 
noteworthy  features  of  the  textile  industry  this  fall  has  been 
the  ordering  of  steam  turbines  of  the  improved  type  built  by  the 
Allis-Chalmers  Company  for  installation  in  some  of  the  largest 
mills  of  New  England  and  the  Central  and  Southern  States. 
Power  machinery  of  that  company's  build  has  long  been  promi- 
nent throughout  the  country  in  jnanufacturing  plants  of  every 
description,  and  in  the  electrification  of  textile  mills,  .Mlis- 
Chalmers  steam  turbines  and  generators,  as  well  as  its  "induc- 
tion" motors  for  alternating  current,  are  now  playing  a  leading 
part.  Contracts  recently  awarded  by  textile  manufacturers- 
include  three  turbines  for  the  new  io,ooo-hp  plant  of  the  Pacific- 
.Mills,  Lawrence,  Mass.,  one  of  2200  hp  for  the  .American. 
Thread  Company's  Watuppa  Mills,  one  of  3000  hp  for  the 
Tremont  &  Suffolk  Mills  and  machines  of  800  hp  each  for  the 
Jame^town  Worsted  Mills  and  Cherry  Cotton  Mills. 

NEW  HAVEN  SINGLE-PHASE— The  New  York,  New 
Haven  &  Hartford  Railroad  is  now  running  its  35  Westing- 
house  electric  locomotives  with  local  trains  between  the  Grand 
Central  Station,  New  York,  and  Stamford.  The  success  of 
the  operations  involved  has  exceeded,  it  is  said,  the  expectations 
of  the  officials  of  the  railway  company  and  of  the  manufac- 
turers, and  it  is  understood  that  a  considerable  addition  to  the 
locomotive  equipment  is  under  negotiation.  The  New  Haven 
company,  it  is  authoritatively  stated,  has  paid  the  manufacturers 
practically  in  full  for  the  entire  work  done  to  date,  and  con- 
.  tinues  to  pay  as  the  work  makes  progress.  Each  locomotive 
was  intended  to  haul  only  five-car  local  trains,  but  it  happens 
frequently  that  trains  of  as  many  as  eight  cars  are  handled 
with  ease  by  a  single  unit,  and  on  a  recent  occasion  one  of  these 
locomotives  pulled  a  broken-down  steam  locomotive  with  its 
train  into  Stamford  so  that  a  new  engine  could  be  attached. 

NEW  YORK  TURBO-GENERATORS.— The  rapidity  with 
which  the  steam  turbine  has  come  into  popular  favor  is  one  of 
the  phenomena  of  modern  steam  engineering.  It  is  less  than 
a  decade  ago  since  the  first  turbine  was  sold  in  the  .American 
market,  but  there  are  to-day  about  700  in  use  throughout  th^- 
country,  aggregating  a  total  capacity  of  approximately  r.ooo.oo  > 
kw,  or  about  1,500,000  hp.  An  interesting  test  conducte<l  re- 
cently by  the  engineers  of  the  New  York  Edison  Company  at 
the  Waterside  Station,  near  Thirtieth  Street,  is  said  to  have 
developed  results  hitherto  unallained  by  any  steam  prime  movrr 
in  this  country.  The  unit  under  lest  was  a  Weslinghouse  lur 
bine  of  10,000  hp  capacity.  It  hail  been  sold  under  a  steam  con- 
sumiition  guarantee  of  15.9  lbs.  of  steam  per  kw-hour,  but  .the 
test  recorded  the  phenomenally  low  steam  consumption  of  a 
shade  less  than  14.9  lbs.  per  kw-hour.  The  steam  consmnptioif 
figures  less  than  ij/'  ""'■  of  <"">'>'  PC  kw-hour. 

J.  ("..  WHITE  &  COMPANY  have  contracted  with  Ihe 
.Mliance  Gas  &  Power  Company,  of  .Mliance,  Ohio,  to  act  as 
consulting  engineers  and  supervise  Ihe  purchase  and  installa- 
tion of  new  machinery,  consisting  of  a  large  turbine  generator 
and  a  battery  of  .l.50-lip  boilers,  with  complete  auxiliaries  for 
both  electrical  and  sleam  ends.  The  new  e(|uipineTil  will  be 
installed  in  Ihe  old  plant  of  the  .Mliance  (ias  &■  Power  Com- 
pany through  the  winter,  and  will  be  transferred  later  lo  a  new 
plant,  the  construction  of  which  will  be  begun  by  the  engineers 
early  in  the  spring 
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THE 'TUNGSTEN  LAMP  IN  ENGLAND— Julius  Auer- 
bach,  president  of  the  Electrical  Accessaries  Company,  New 
York  City,  informs  us  that  he  has  received  advices  of  the 
formation  in  London  of  the  "Tungsten  Metal  Filament  Electric 
Lamp  Company,  Ltd."  The  founders  of  this  company  are  the 
International  Tungsten  Lamp  Company,  of  Budapest,  owners 
of  the  Just-IIanaman  patents ;  the  Auer  Company,  of  Berlin, 
and  the  GenergI  Electric  Company,  of  London.  The  new  Eng- 
lish company  has  acquired  all  patents  of  Dr.  Just  and  Hanaman 
and  of  the  Ostram  Company,  and  will  manufacture  lamps  in 
England  according  to  both  methods.  The  capital  of  the  com- 
pany is  $500,000,  all  fully  paid  in  in  cash.  The  Tungsten  Metal 
Filament  Electric  Lamp  Company,  of  London,  has  already 
started  to  build  a  factory,  which  will  have  an  initial  capacity  of 
10,000  lamps  daily.  Mr.  Auerbach,  who  represents  the  European 
syndicate,  the  owners  of  the  Just-Hanaman  patents  in  this  coun- 
try, left  for  Europe  on  Tuesday  to  arrange  further  details  with 
reference  to  the  transfer  of  the  patents  to  an  American  company. 

THE  VVILLARD  STORAGE  BATTERY  COMPANY, 
Cleveland,  Ohio,  has  recently  moved  into  a  new  factory,  located 
on  the  corner  of  Marquette  Road  and  Lakeside  Avenue.  The 
new  building  affords  a  large  increase  of  floor  space  over  the  old 
factory,  and  a  correspondingly  larger  output  will  be  possible. 
The  new  factory  consists  of  one  large  three-story  brick  building, 
in  addition  to  which  there  is  a  one-story  frame  building.  The 
total  floor  space,  including  the  frame  building,  is  400  x  200  ft. 
The  power  for  the  factory  is  generated  by  three  Crocker- 
Wheeler  generators,  operated  by  two  Bruce-Meriam-Abbott  gas 
engines,  and  one  steam  engine.  The  ground  floor  is  devoted  to 
rolling,  cutting,  forming,  Icac^burning,  assembling,  etc.  On  the 
second  floor  are  located  the  assembling  department  and  offices. 
On  the  third  floor,  the  carpentering  and  painting  departments. 
The  VVillard  Storage  Battery  Company  will  continue  in  the 
manufacture  of  batteries  for  all  purposes. 

WESTINGHOUSE,  CflURCH,  KERR.— Mr.  Walter  C. 
Kerr,  president  of  Westinghouse,  Church,  Kerr  &  Company, 
one  of  the  largest  construction  engineering  companies  in  this 
country,  speaking  this  week  of  the  work  his  company  is  doing 
at  present,  stated  that  they  have  on  hand  about  40  contracts, 
representing  some  very  important  construction  work.  In  this 
work  are  engaged  upward  of  100  engineers  and  about  7000 
operatives.  One  of  the  largest  contracts  this  company  is  en- 
gaged in  is  the  work  of  the  Pennsylvania  Railroad  terminal  in 
New  York  City.  Other  contracts  are  for  the  Erie,  the  New 
York,  New  Haven  &  Hartford  and  the  Wabash  railroads. 
The  amount  of  money  involved  in  the  completion  of  this  work 
approximates  from  $25,000,000  to  $50,000,000.  Mr.  Kerr  says 
his  company  has  never  been  busier  than  at  present  and  that  the 
outlook  for  the  future  is  exceedingly  bright. 

HEAVY  ORDER  FOR  ELECTRIC  RAILWAY.— J.  G. 
White  &  Company,  operating  managers  and  purchasing  agents 
for  the  Eastern  Pennsylvania  Railways  Company,  have  just  or- 
dered $200,000  worth  of  electric  railway  material  for  the  Tama- 
qua  and  Middleport  connecting  link  between  Mauch  Chunk  and 
Pottsville.  The  order  includes  all  the  material  required  for  the 
permanent  way  and  overhead  electrical  work  of  a  standard  in- 
tcrurban  railway.  Considerable  grading  has  alreatly  been  done. 
When  the  line  is  finished  Pottsville  and  neighboring  towns  will 
he  nearer  New  York  in  actual  lime  by  trolley  to  Mauch  Chunk 
and  the  Lehigh  Valley  Railroad  than  by  the  usual  railroad 
detour  through  Philadelphia. 

APPARATUS  FOR  RUSSIA.— The  Central  Electricity  Sta- 
tion, Vilna,  Russia,  requests  tenders  for  the  svipply  of  one 
dynamo,  one  water-tube  boiler,  240  m,  and  one  steam  turbine, 
SCO  horse-power. 

Financial  Intelligence. 


THE  WEEK  IN  WALL  STREET.— The  slock  market  was 
nervous  with  frequent  fluctuations  of  an  irregular  character  due 
to  the  announcements  of  failures  of  minor  banks  and  trust  com- 
panies. Prices  were  very  irregular,  but  with  good  gains  from 
the  lowest  figures  of  the  week.  A  feature  was  the  very  heavy 
buying  of  stocks  for  investment,  particularly  in  small  lots.  On 
Friday  the  market  was  very  irregular  from  beginnin.g  to  end. 
New  low  level  prices  were  made  by  all  the  electric  and  tr.ittion 
stocks  and  sonic  heavy  declines  are  recorded,  the  heaviest  being 
in  Westinghouse,  which  lost  63^  points.  The  quotations  of  this 
stock  ranged  between  106,  the  highest,  and  ,14'4,  the  lowest,  the 
closing  price  being  45-3-4.     General   Electric   fell  below  par,  to 


8g'/2,  but  recovered  and  closed  at  105,  which  is  a  net  decline  of 
5  points.  American  Telephone  &  Telegraph  also  dropped  below 
par,  closing  at  the  lowest  quotation  of  the  week,  96,  which  is  a 
net  loss  of  6  points.  Following  are  the  closing  quotations  of 
Oct.  29: 

NEW  YORK. 
Oct.  21  Oct.  29  Oct.  22  Oct.  20 

S'A       i'/i    General    Electric    106       losn 

4^      14H    Hudson    Kivcr  Tel —         — 

Interborough    Met.    com.      s'A 


Ailis-Chalmcrs    Co. 
AllisChalmers   Co.    pfd 

Am.    Dist.    Tel — 

American     Locomotive..    43I/I 
Amcr.    Locomotive    pfd..    88 J4 
American  Tel.  &  Cable..  75 
American    Tel.    &    Tel...   — 
Brooklyn   Rapid  Transit.  Z7% 

Electric    Boat    — 

Electric   Boat    pfd — 

Electric   Vehicle    — 

Electric    Vehicle    pfd....   — 


ioy 


Interborough    Met.    pfd..  is% 

Mackay   Cos 47 

Mackays   Cos.    pfd 52 

Marconi   Tel — 

Metropolitan    St    Ry...  — 
■•    ■■    &  N.  ;.  Tel. 


48 
53 


—  Western    Union    Tel 66         65 

—  Westinghouse    com- 8oj4      50 

—  Westinghouse    pfd —         — 

BOSTON. 

Oct.  22  Oct.  29  Oct.  22  Oct  29 

American  Tel.  &  Tel...   99         97        Mass.    Elec.   Ry.   pfd....   38         38 

Cumberland    Telephone..  —         —       Mexican    Telephone 5         — 

Edison    Elec.    Ilium 199       19754    New  England  Telep —       100 

General    Electric    106H   106        Western  Tel.  &  Tel —         — 

Mass    Elec.    Ry 9         10        West.   Tel.   &  Tel.  pfd..  —        — 

PHILADELPHIA. 

Oct.  22  Oct  29   _  _  Oct  2*  Oct  29 


American     Railways 
Elec.   Co.   of  America...     S'A 
Elec.    Storage    Battery..   35 
Elec.   Stor.   Battery  pfd..  — 

Oct.  2. 

Chicago   City   Ry 140 

Commonwealth-Edison     .  — 

Chicago    Subway     15 

Chicago    Tel.    Co — 

Metropolitan    Elec.   com.  20* 


44 


Phila.     Electric 6'/ 

r'A    Phila.    Rapid    Transit...   i6}4      i6i4 
3        Phila.    Traction    86         85 


CHICAGO 
Oct  29 
140 


Oct  22  Oct  29 

National    Carbon    —         55     , 

National  Carbon  pfd....  —        — 

Union   Traction    —         — 

Union  Traction   pfd —        — 


•Asked. 

THE  N.ATIONAL  ENGINEERING  CORPOR.\TION.  of 
Baltimore,  of  which  James  B.  Hoge,  of  Cleveland,  was  the 
head,  has  been  consolidated  with  the  North  Electric  Company, 
of  Cleveland,  and  Mr.  Hoge  has  been  made  vice-president  of 
that  company.  The  capital  stock  was  recently  increased  from 
$250,000  to  $2,000,000.  The  National  Engineering  Company  was 
formed  to  develop  and  manufacture  what  is  known  as  the 
Clement-.'Xutomanual  telephone  switchboard  and  has  been  in 
existence  several  years.  The  system  has  now  been  perfected,  and 
it  was  found  that  more  extended  facilities  would  be  needed  to 
manufacture  and  put  it  on  the  market.  This  system  does  away 
with  many  of  the  elements  of  the  manual  board.  One  of  the 
principal  advantages  is  that  when  subscribers'  stations  are  once 
connected  central  and  all  third  parties  are  cut  out  until  cither 
one  or  the  other  hangs  up  his  receiver.  When  parties  are 
through  talking  and  the  receivers  are  replaced  on  the  hooks,  the 
board  disconnects  the  wires  automatically  and  they  are  ready 
for  other  service.  When  calling  the  exchange  girl  presses  a 
button  before  her,  at  the  same  time  calling  the  number  back  to 
the  subscriber.  With  this  her  work  ends,  as  the  connection  is 
made  with  the  other  line.  The  board  also  shows  "busy"  when  a 
call  is  made  for  a  line  that  is  in  use,  and  the  exchange  girl  will  be 
excused  from  calling  this  back.  One  of  the  features  about  the 
board  is  that  calls  will  pass  sections  where  the  operators  are 
busy  and  select  one  who  is  not  or,  at  least,  this  is  the  claim 
made  fo*  it.  A  contract  has  been  made  for  the  installation  of 
one  of  the  new  boards  at  Ashtabula,  Ohio. 

INTERBOROUGH  EARNINGS— The  Interborough  Rapid 
Transit  Company,  of  New  York,  made  public  last  week  its 
statement  of  earnings  for  the  fiscal  year  ended  June  30,  1907, 
in  comparison  with  the  earnings  of  the  preceding  year.  The 
statement  showed  a  gain  of  $i.4r5.7oo.77  in  net  earnings  and 
of  $547,553  in  net  income,  while  the  surplus  earned  in  the  year 
after  the  payment  of  charges  and  the  dividend  on  the  $35,000,000 
Interborough  stock  increased  $286,653  over  the  surplus  for  the 
year  ended  June  30,  1906.  The  dividends  declared  on  the  Inter- 
borough stock  went  to  pay  the  interest  on  the  $70,000,000  Inter- 
borough-Metropolitan  bonds  when  received  by  the  holding  com- 
pany as  owner  of  substantially  all  the  stock  of  the  Interborough. 
That  was  the  only  income  derived  by  the  Interborough-Metro- 
politan  as  holding  company,  the  surplus  earnings  of  the  Inter- 
borough remaining  in  its  own  treasury. 

BELL  TELEPHONE  EARNINGS— The  American  Tele- 
phone &  Telegraph  Company  reports  to  the  New  York  Stock 
Exchange  the  following  income  account  from  Jan.  i  to  June  30 
as  follows;  Revenue— Dividends.  $5.08.^.080:  rental  of  instru- 
ments. $2,478,497;  telephone  traffic.  S4.22S.560;  real  estate.  $37.- 
541 ;  interest,  $1,535,531  ;  total,  $13,965,218.  Disbursements — Ex- 
penses of  administration,  $912,570;  interest  and  taxes,  $3,619,792; 
telephone  traffic,  $2,336,445:  dividends  paid,  $5,262,056;  revenue 
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balance,  $i,834>355;  total,  $13,965,218.  An  estimate  of  the  dis- 
position of  the  proceeds  of  the  company's  new  issue  of  stock, 
just  added  to  the  list,  is  given  by  the  company  as  follows: 
For  the  New  England  States  and  Canada,  $2,500,000;  for  the 
Middle  States,  $6,000,000;  for  the  Middle  Western  States,  $6,- 
000,000;  for  the  Western  States,  $3,000,000;  for  the  Southern 
and  Gulf  States,  $1,500,000;  for  the  purchase  of  instruments  and 
construction  of  long-distance  lines,  $3,000,000. 

WESTIXGHOUSE  RECEIVERS.— The  acute  financial 
panic  involving  stringency  in  the  money  market  last  week  was 
followed  by  the  appointment  of  receivers  for  the  Westinghouse 
Electric  &  Manufacturing  Company,  the  Westinghouse  Machine 
Company,  the  Securities  Investment  Company  and  the  Xernst 
Lamp  Company.  All  the  other  numerous  Westinghouse  inter- 
ests were  not  disturbed.  Judge  X.  Ewing,  Pittsburgh,  in  the 
United  States  Circuit  Court,  appointed  receivers  as  follows :  T. 
Hart  Given,  president  of  the  Farmers'  Deposit  Bank;  H.  S.  A. 
Stewart,  real  estate  man  and  financier,  and  E.  M.  Herr,  vice- 
president  of  the  company,  were  named  to  assume  charge  of 
the  Westinghouse  Electric  &  Manufacturing  Company.  Wil- 
liam McConway,  president  of  the  McConway  &  Torley  Com- 
pany; W.  H.  Donner,  president  of  the  Union  Improvement 
Company,  and  E.  E.  Keller,  vice-president  of  the  Machine  Com- 
pany, were  appointed  receivers  for  the  Westinghouse  Machine 
Company.  The  Fidelity  Title  &  Trust  Company,  of  Pittsburgh, 
was  named  receiver  for  the  Securities  Investment  Company. 
Later  T.  W.  Siemon,  E.  W.  Childs  and  C.  H.  Hill  were  ap- 
pointed receivers  for  the  Westinghouse  Lamp  Company.  For 
the  Xernst  Lamp  Company  W.  P.  Updegraff  has  since  been 
appointed  receiver.  In  regard  to  the  situation  Mr.  Westing- 
house has  made  the  following  statement :  "The  necessity  for 
the  receiverships  is  due  solely  to  the  acute  financial  stringency 
and  consequent  inability  to  renew  our  maturing  paper.  Both 
the  electric  and  the  machine  company  are  solvent  and  are  doing 
the  largest  and  most  satisfactory  business  in  their  history,  and 
each  company  is  earning  liberal  dividends  on  its  stock  and  has 
quick  assets  substantially  equal  to  its  liabilities.  I  confidently 
believe  that  every  creditor  of  each  company  will  be  paid  in  full, 
and  that,  with  wise  management,  under  the  direction  of  the 
receivers  appointed  by  the  court,  the  properties  will  soon  be 
restored  to  the  stockholders.  The  loans  to  the  Securities  In- 
vestment Company  and  myself  are  secured  by  the  stocks  of  the 
Westinghouse  manufacturing  companies,  chiefly  stock  of  the 
electric  and  machine  companies,  the  sudden  decline  in  the  mar- 
ket value  of  which  on  Monday  and  Tuesday  of  this  week  has 
made  it  impossible  for  us  to  margin  our  loans.  I  strongly  ad- 
vise all  holders  of  such  loans  to  hold  their  collateral,  the  value 
of  which,  I  am  confident,  will  in  time  be  sufficient  to  pay  the 
loans.  The  sacrifice  of  the  collateral  in  the  present  condition 
of  the  market  can  benefit  no  one.  A  policy  of  patience  and  for- 
bearance is  what  the  situation  requires."  The  Securities  Invest- 
ment Company,  whose  embarrassment  has  crippled  temporarily 
the  other  concerns,  is  a  corporation  organized  five  or  six  years 
ago,  with  a  capital  of  $6,000,000,  all  of  which  is  owned  by  Mr. 
Westinghouse.  The  company  has  been  accustomed  to  take  se- 
curiiies  of  corporations  to  which  the  manufacturing  companies 
have  sold  apparatus,  paying  the  manufacturing  companies  in 
cash,  and  itself  negotiating  the  sale  of  such  securities.  In  addi- 
tion the  Securities  Investment  Company  had  been  a  depositary 
for  a  considerable  portion  of  Mr.  Westinghousc's  personal  hold- 
ings of  stocks,  of  his  own  and  other  companies,  and  has  been 
the  medium  through  which  Mr.  Westinghouse  has  negotiated 
many  of  his  loans  with  these  securities  as  collateral.  In  this 
trying  emergency  nothing  but  warm  sympathy  and  praise  are 
expressed  for  Mr.  Westinghouse.  Avhosc  leadership  as  a  captain 
of  industry  was  never  more  realized  than  at  this  moment.  The 
strain  put  upon  his  personal  finances  and  those  of  his  corpora- 
tions is  readily  understood  when  it  is  stated  that  the  business 
of  the  Electric  Company  aUmc  rose  from  $t8,8oo.ooo  in  1905  to 
$.'?8..ioo,ooo  this  year,  and  the  other  companies  have  enjoyed  a 
similar  growth.  At  the  same  time  it  proved  impossible  to  se- 
cure from  the  stockholders  all  tlir  new  capital  necessary.  If  is 
announced  that  a  plan  has  been  formed  to  finance  the  personal 
obligations  of  Mr.  Westinghouse,  the  three  trustees  having 
been  appointed  for  the  securities  which  he  will  turn  over  to 
secure  the  payment  of  loans  aggregating  $8,000,000  Of  this 
amount  $2,500,000  is  due  Pittsburgh  banks.  $3,003,000  to  New 
York  banks  and  $2..soo.ooo  to  banks  in  the  New  England  States. 
Members  of  the  syndicate  met  with  Mr.  Westinghouse  and 
signed  the  agreement  by  which  an  extension  of  three  years  will 


be  given  him.  Announcement  was  also  made  this  week  that 
notwithstanding  the  receiverships,  foreign  contracts  aggregating 
$7,000,000  were  obtained  since  the  troubles  of  last  week.  The 
British  Westinghouse  Electric  &  Manufacturing  Company  has 
obtained  a  $2,000,000  contract  to  install  apparatus  at  several 
sub-stations  of  the  Manchester  Electric  Lighting  Corporation 
and  for  equipping  a  lighting  station  in  the  East  End,  London. 
The  Mexican  X'ational  Railroad  has  awarded  the  Westinghouse 
Electric  &  Manufacturing  Company  a  contract  to  equip  its  big 
shops  at  Durango  and  Monclova.  The  Rio  de  Janeiro  Tram- 
way, Light  &  Power  Company  has  also  given  this  company  a 
$4,000,000  contract  for  the  entire  outfit  of  a  lighting  plant  for 
the  big  Brazilian  capital.  Mr.  Westinghouse  says :  "Our  ship- 
ments for  this  month  are  among  the  largest  in  the  history  of 
the  several  companies,  and  additional  orders  are  being  received 
daily.  We  have  about  17,000  men  employed  at  the  various 
plants,  and  this  big  force  will  not  be  reduced  unless  conditions 
materially  change.  It  will  be  a  very  short  time  until  all  the 
companies  will  be  released  from  the  receivers." 

BOSTOX   EDISOX  REPORT.— The  twenty-second  annual 
report  of  the  Edison  Electric  Illuminating  Company,  of  Boston, 
submitted  to  stockholders  at  the  annual  meeting,  for  the  year 
ended  June  30,  1907,  compares  with  previous  years  as  follows : 
1907.  1906.  1905-  1904- 

Gross      $4,020,620         $3,780,911  $3,346,027         $3.i25,S"6 

Expenses     2.569,657  2,410.485  2,143.106  2,009.691 

Net     $1,450,963         $".370,426         $1,202,921  $1,115,825 

Misc.    profit    41.340  49.256  33.28s  37.396 

Total     net $1,492,303         $1,419,682         $1,236,206         $1,153,221 

Int.    and    divs 1,406,700  1,227,776  1,164.790  1.075.813 

Surplus     $85,603  $191,906  $71,416  $77,408 

Included  in  expenses  this  year  are  taxes  amounting  to  $453.- 
479,  compared  with  $445,508  the  previous  year  and  $366,450 
two  years  ago. 

Lamps  and  motors  connected  as  of  date  June  30  compare  as 
follows : 

1907.  1906.  1905.  1904. 

Incan.    lamps    863,313  788,560  708,384  627,441 

Arc   lamps    10.339  10,534  10,102  9.358 

Motors,    hp 35.095  30.432  26,416  24.150 

As  no  new  properties  were  absorbed  during  the  past  year, 
the  above  table  shows  only  the  increase  which  the  company 
obtained  through  its  regular  growth.  It  is  l;y  far  the  largest  in 
the  history  of  the  company.  The  balance  sheet  as  of  date 
June  30  compares  as  follows : 

ASSETS. 

1907.  1906.  1905.  1904. 

Installation    $19,440,047  $18,161,329  $17,545.1 '3  $16,251,146 

Cash    on    hand 1,590,897  133.873  2i3.7ii  135.339 

Stock    on    hand 458.766  403.078  447.407  409-342 

Notes  and   Accts.    Rec.        1,847.689  1,780.421  1,856,075  1.757.471 

Open  accounts    78.859  9.208  49.633  78,130 

Sinking   funds    26,128  23,914  20.594        

Total $23,442,388     $20,511,823     $20,132,536     $18,631,429 

LIABILITIES. 

Capital    stock    $12,643,600  $11,488,100  $11,488,100  $10,444,500 

Mortgage   bonds    1,485,000  1,486,000  1,486.000  1,342.000 

Notes  and  Accts.   Pay.  1,753.100  1,483,029  1,012,096  i.3'4.8os 

Dividend  payable 442,526  287.202  287.202  261,112 

Res.    for    Maintenance.  238,4,18  95. 114  341.201  806.930 

Premium  on  new  stock.  6,501,170  s. 307.150  5.307.150  4.261,250 

Accrued  Int.  &  taxes..  61,132  89.355  68,253  84.511 

Replacinc    account 24.311  9.062  19.023  4.644 

Coupon   notes   49,000  52.500  56.000  S9.500 

Profit    and    loss 241,108  213.409  67,509  52.174 

Total $23,442,388     $20,511,823     $20,132,53$     $18,631,429 

DIVIDENDS— The  American  Light  &  Traction  Company 
has  declared  the  regular  quarterly  dividend  of  1 54  per  cent  on 
the  preferred  slock  and  I'/i  per  cent  on  the  common  stock,  pay- 
able Nov.  I.  Directors  of  the  Electrical  Securities  Company 
have  declared  the  regular  semi-annual  dividend  of  2'/i  per  cent 
on  the  preferreil  stock,  payable  Nov.  i.  Directors  of  the  Mulli- 
phonc  Operating  Company  have  declared  the  regular  monthly 
dividend  of  l  per  cent,  payable  Nov.  i  to  stockholders  of  record 
Oct.  25.  The  J.  G.  Brill  Company  has  declared  a  dividend  of 
l}.j  per  cent  on  its  preferred  stock  and  1  per  cent  on  its  com- 
mon stock.  The  preferred  is  payable  Nov.  I.  The  common  is 
payable  Dec.  14.  The  directors  of  the  New  England  Telephone 
&  Telegraph  Company  have  declared  a  regular  quarterly  divi- 
dend of  I'/i  per  cent,  payable  Nov.  15.  Directors  of  the  Amer- 
ican Gas  &  Electric  Company  have  declared  the  regular  quar- 
terly dividend  of  1^4  per  cent  on  the  preferred  stock,  payable 
Nov.  I. 
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ENSLKY,  ALA.— It  is  reported  that  iJic  Enslcy  Street  Railway  Com- 
pany, which  was  organized  to  construct  a  street  railway  system  in 
Enslcy,  will  construct  and  operate  an  electric  light  plant.  J.  J.  Waller 
is   president. 

HUNTSVILLE,  ALA.— Messrs.  Denham  and  Dupont,  of  the  HunU- 
villc  Railway,  Light  &  Power  Company,  have  been  in  the  city  recently 
making  investigations  of  the  condition  of  the  power  plant  and  the  local 
electric  street  car  stystem.  It  is  stated  that  ihey  will  recommend  the 
construction  of  a  new  power  house  and  that  the  street  railway  system 
be  extended.  The  improvements  contemplated  will  involve  an  expenditure 
ot  about  $50,000.     Erancis  N.   Lawton  is  general  manager, 

CALAMINE,  ARK.— The  Arbuckle  Mining  &  Milling  Company,  which 
is  building  a  dam  across  Strawberry  River,  5  miles  from  Calamine  Mine, 
will  develop  525  horse-power.  The  equipment  of  the  plant  will  consist  of 
generators  and  transformers  for  6600  volts.  Electricity  will  be  trans- 
mitted to  operate  a  20o-ton  concentrating  plant  for  zinc  and  lead  orts 
being  developed  by  the  company  near  Calamine,  5  miles  west  of  the 
dam.  Machinery  and  transmission  lines  have  not  yet  been  purchased. 
D.  A.  Estill  is  president  and  W.  II.  Vaughn,  general  manager;  E.  S. 
Mcrkic,  of  Imboden,  is  engineer  and  has  charge  of  the  work  and  pur- 
chasing of  the  machinery.  The  company  next  year  will  build  a  dam  at 
Imboden,  on  Spring  River,  and  construct  a  hydro-electric  plant  and 
develop  800  horse-power. 

CALISTOGA,  CAL. — The  City  Trustees  have  granted  a  franchise  to 
Henry  Brown  to  construct  and  operate  an  electric  light,  heat  and  power 
system. 

FRESNO,  CAL.— The  City  Trustees  will  receive  bids  until  Nov.  i» 
for  a  light  and  power  franchise  as  applied  for  by  the  Fresno  Home  Light 
&   Power  Company. 

LOS  ANGELES,  CAL. — The  City  Council  has  awarded  the  contract 
for  an  electric  generator  and  transformers  for  the  Cottonwood  Creek 
hydro-electric  plant  to  the  Wcstinghouse  Electric  &  Manufacturing  Com- 
pany for  $18,039. 

NAPA,  CAL. — Machinery  to  be  used  in  the  new  cars  and  power  houses 
of  the  Vallcjo,  San  Francisco  &  Napa  Valley  Electric  Railroad  has  ar- 
rived. The  poles  and  wires  for  the  transmission  lines  are  now  being 
erected. 

NEEDLES,  CAL.— Carl  F.  Schrader  has  petitioned  the  Board  of  Su- 
pervisors at  San  Bernardino  for  a  franchise  to  operate  a  gas  and  electric 
system  at  Needles.  He  will  secure  electricity  from  the  Victor  &  Virgin 
Mining  Company  and  will  install  a  gas  plant. 

OAKLAND,  CAL.— The  Southern  Pacific  Company  has  notitkd  the 
City  Council  of  the  withdrawal  of  its  application  for  permission  to 
change  the  Webster  Sticet  line  into  Oakland  from  steam  to  electricity. 

REDLANDS,  CAL.— The  Pacific  Telephone  &  Telegraph  Company  has 
decided  to  make  many  changes  and  improvements  to  the  local  telephone 
system.  The  entire  exchange  will  be  supplanted  by  a  new  one  of  later 
design,  and  new  equipment  will  be  installed  where  needed.  O.  Cole,  of 
San   Francisco,   is   superintendent. 

S.\N  DIEGO,  CAL. — It  has  been  announced  that  the  San  Diego. 
(  uyamaca  &  Eastern  Railway  Company  has  secured  an  option  on  the 
electric  car  line  which  circles  the  water  front.  It  is  proposed  to  electrify 
the  Cuyainaca  road  at  some  future  time.  E.  S.  Babcock  is  president  of 
the  company. 

SAN  FRANCISCO,  CAL.— The  Central  California  Power  Company  has 
filed  a  mortgage  deed  on  its  water  and  land  rights,  also  its  plant,  in  trust 
to  the  California  Safe  Deposit  &  Trust  Company  to  secure  an  issue  of 
$5,000,000  in  bonds. 

SAN  FRANCISCO,  CAL.— It  has  been  announced  in  Washington. 
n.  C,  that  the  Forestry  Bureau  has  granted  to  the  Southern  Pacific 
>  onipany  a  permit  to  buitd  a  power  house  and  conduits  in  the  Cascade 
National  Forest  Reserve  in  Oregon.  This  recalls  announcements  regard 
iiig  the  purpose  of  Mr.  Marriman  to  electrically  equip  the  Pacific  roads  in 
the  mountain  regions  and  is  probably  in  line  with  those  plans,  although  in 
tin-  face  of  his  recent  retrenchment  orders  it  is  not  probable  thai  active 
work   will  be  done  just   now. 

SAN  JUAN,  CAL. — The  Stanislaus  Power  Company  is  making  surveys 
ti»r  its  transmission  line  to  run  from  the  Joaquin  to  the  cement  plant  in 
il'is  town. 

COLEBROOK,  CONN.— The  Colcbrook  Manufacturing  Company, 
Mnail,  telephone  and  telegraph  address  Winsted)  writes  that  it  is  in  the 
market  for  a  full  steam  and  water  power  electric  transmission  equip- 
ment and   wood-working  machinery   for  light  wt>rk  and  specialties. 

HARTFORD.  CONN.— The  stockholders  of  the  Hartford  Electric 
1  ijiht  Company  on  Oct.  33  voted  to  accept  the  act  recently  passed  by  the 
Legislature  authorizing  it  to  increase  its  capital  stock  to  $5,000,000.  The 
I '  mpany    now   has   an   outstanding  e.ipitalization    of   Jj.i 00,000, 


U  ASHINOTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Nov.  12, 
to  furnish  at  the  navy  yards  and  naval  stations  the  following  6uppUc«: 
Brooklyn,  N.  Y.,  schedule  449 — steam  disinfecting  plant.  Pensacola,  Fli., 
schedule  438 — 8000  lbs.  ingot  copper,  etc.  New  Orleans,  La.,  tchedulc 
435 — electrical  supplies.  Bids  will  also  be  received  until  Nov.  iq  as 
follows:  Pensacola,  Fla.,  schedule  448 — one  motor-driven  rotar>'  or 
centrifugal  pump;  four  transformers  and  four  motor-generator  sets;  erect- 
ing complete  one  hot  water  heating  system.  California  City  Point,  Cal.. 
schedule  450 — 50-kw  generating  set.  Norfolk.  Va.,  schedule  445 — twelve 
2-ton  trolley  hoists;  one  motor-driven  drilling,  boring  and  milling  machine. 
Portsmouth,  N.  H.,  schedule  446~-one  motor-driven  pipe-threading  ma- 
chine, one  engine  lathe.  Applications  for  proposals  should  designate  the 
schedule  desired  by  number.     E.   B.   Rogers,  paymaster-general,  U.  S.  N.  * 

PALMETTO,  FLA.— John  A.  Graham  has  been  granted  a  franchise  to 
furnish   electricity    for  lighting   in  this  town. 

ASHBURN,  GA.— The  citizens  on  Oct.  20  voted  in  favor  of  issuing 
$50,000  in  bonds,  $45,000  of  which  is  to  be  used  for  the  erection  of  an 
electric  light  plant  and  water  works  system.  Work  will  commence  on 
construction  of  the  plant  as  soon  as  the  bonds  are  sold. 

ATLANTA,  GA. — A  petition  has  been  filed  in  the  United  States  Court 
tu  place  the  Southern  States  Electric  Company  in  the  hands  of  a  re- 
ceiver. 

MACON,  GA. — The  State  Railroad  Commission  on  Oct.  i;  approved 
the  proposed  issue  of  $150,000  in  capital  stock  which  the  Bibb  Power 
Company,  of  this  city,  proposes  to  issue.  This  company  has  just  been 
oiganlzed,  and  plans  to  develop  certain  water  powers  in  Bibb  County  to 
supply  electricity  for  lamps  and  motors  in  Macon.  It  is  also  expected  that 
the  company  will  supply  electricity  to  the  new  interurban  electric  railway 
soon  to  be  built. 

M.ACON.^GA. — The  Citizens'  Electric  Company  has  applied  to  the 
City  Council  for  a  franchise  to  furnish  electricity  for  lamps  and  motor* 
in  the  city  of  Macon.  The  company  proposes  to  furnish  electricity  to 
the  citizens  of  Macon  for  lighting  purposes  at  10  cents  per  kw-hour 
and  8  cents  per  kw-hour  for  manufacturing  purposes  and  will  allow  la 
per  cent  discount  for  ail  bills  paid  before  the  loth  of  the  month.  W.  A. 
Burney.  of  Savannah,  is  at  the  head  of  the  company.  The  capital  stock 
of  the  company  is  placed  at  $100,000. 

MADISON,  GA. — Moses  Cohen,  city  clerk,  writes  in  regard  to  the  con- 
struction of  an  electric  light  plant,  water  works  and  sewerage  system  for 
which  the  citizens  were  recently  reported  to  have  voted  to  issae  $85,000 
in  bonds,  that  contracts  have  been  awarded  and  the  work  has  been  under 
way  for  about  three  months. 

W.AVCROSS,  GA.— The  Waycross  Electric  Light  &  Power  Company 
is  planning  to  install  additional  machinery  to  increase  tbe  capacity  of 
the  ice  plant.     J.   E.  VVadley  is  president  and  manager. 

CHICAGO.  ILL.— It  is  reported  that  all  bids  received  on  Oct.  15  by 
City  Electrician  Carroll  for  2500  lamps  and  their  equipment  have  been 
rejected  and  new  bids  will  be  received.  Four  bids  were  received,  all  bid- 
ders submitting  the  same  price,  a  total  of  $84,395. 

MOLINE,  ILL.— The  People's  Power  Company  is  insuUing  a  largt 
turbine  engine  in  its  power  plant  at  the  foot  of  Fourth  Street  in  this  city. 

ROCKFOKD.  ILL.— The  Third  National  Bank,  of  this  city,  is  pre- 
paring to  install  an  electric  light  system  in  the  new  addition  to  the 
building  now  being  erected  to  furnish  light  for  tbe  entire  building. 

DECATUR.  IND.— We  arc  informed  that  the  Illinois  Traction  Com 
pany  has  purchased  all  the  apparatus  required  for  the  present  year,  with 
the  exception  of  an  exhaust  base  turbine  condenser  for  a  30oo-kw  turbine, 
three  looo-kw  transformers  and  switchboard  apparatus  for  a  turbine  of 
3000-kw  capacity.      H.    C.   Iloagland   is   electrical  engineer. 

G.'\RV,  IND.— The  Town  Board  has  granted  a  fifty-year  franchise  to 
the  Chicago  Telephone  Company  to  erect  a  telephone  system  in  the  town, 
'fhe  company  proposes  to  erect  a  plant  at  a  cost  of  $500,000. 

HAGERSTOWN,  IND.— The  Town  Board  has  pa«:sed  an  ordinance 
authorizing  the  issue  of  bonds,  the  proceeds  to  be  used  in  the  procuring 
of  an  electric  light  plant  recently  voted  for  hy  the  citizens  of  the  town. 
Plans  and  specifications   for  the  new    plant   have  been   ordered. 

HLTNTINGTON,  IND. — .\  large  number  of  citizens  have  petitioned  the 
City  Council  to  grant  the  Fort  Wayne  &  Wabash  \*alley  Traction  Com- 
pany the  franchise,  recently  applied  for  by  the  company,  to  furnish  elec* 
tricity  in  the  city.  The  company  proposes  to  transmit  electricity  from 
Kort  Wayne  to  Huntington  and  to  utilise  its  old  power  house  in  this 
place  for  a  sub-station.  The  company  slates  that  it  will  sell  electricity  at 
a  lower  price  than  that  now  charged  by  the  local   company. 

INDIAN.\POLIS,  IND. — ^The  Grand  Central  Traction  Company,  which 
is  preparing  to  construct  an  electric  railway  from  Indianapolis  to  Erans- 
ville,  has  applied  to  the  Board  of  Public  Works  for  two  franchises  to 
enter  the  city. 

KMGHTSTOWN,  IND.— The  City  Council  has  passes!  an  ortlinance 
providing  for  an  issue  of  $12,000  in  bonds  for  the  purchase  of  new 
inu-liiiiii  V     boiK-rs   nn.I    etiiiip'"*""'    f'"'i"   tbe   electric   liphi    and    power   house. 


November  2,  1907. 


ELECTRICAL      WORLD 


899 


LAFAYETTE,  IND.— A  franchise  has  been  granted  by  the  Commis- 
sioners of  Tippecanoe  County  to  the  Chicago  &  Western  Indiana  Traction 
Company  to  construct  and  operate  an  interurban  railway  through  Fair- 
field, Wea  and  Randolph  townships  in  Tippecanoe  County.  The  fran- 
chise is  for  50  years  and  stipulates  that  the  company  must  provide  its  own 
bridges  and  also  prohibits  operation  by   steam. 

WASHINGTON,  IND.— The  City  Council  has  passed  a  resolution 
asking  that  an  ordinance  be  prepared  looking  to  the  disposal  of  the  munic- 
ipal electric  light  plant. 

MUSKOGEE,  I.  T. — Contracts  have  been  awarded  by  the  Bartlesville 
Interurban  Company  for  grading  its  line  between  Bartlesville  and  Dewey, 
a  distance  of  four  -miles.  Contracts  for  bridges  and  trestles  have  been 
awarded.  Joseph  J.  Curl,  president  of  the  company,  is  now  in  the  East 
contracting  for  the  equipment  of  the  road. 

KANSAS  CITY,  KAN. — The  Bradley-AIderson  Implement  Company 
has  purchased  a  site  in  Rosedalc  and  will  erect  a  new  building  at  a  cost 
of  $50,000.  Two  electric  elevators  will  be  installed.  J.  Oliver  Hogg 
New  York  Life  Building,  Kansas  City,  Mo.,  is  the  architect. 

•LIBERAL,  KAN.— The  Liberal  Light.  Ice  &  Power  Company  has 
placed  contracts  for  the  construction  of  an  electric  light  and  ice  plant. 
The  main  power  house  will  be  60x65  feet,  and  the  boiler  house  32x42 
feet.  The  equipment  of  the  plant  will  consist  of  two  loo-kw,  three-phase. 
6o-cycle,  sjoo-volt  generators;  a  14x36  in.  Corliss  engine,  built  by  the 
Murray  Iron  Works,  Burlington,  la.,  and  a  loo-hp  Lycoming  high-speed 
engine ;  one  50-hp,  three-phase  motor  for  compressor,  circulating  pumps 
driven  by  a  lo-hp  motor,  and  boiler  feed  and  other  pumps,  also  motor 
driven.  The  company  is  planning  to  install  a  machine  shop  later  on,  for 
which  new  equipment  of  machine  tools  will  be  required.  J.  W.  Tyner 
is  superintendent. 

LATONI A.  KY.— The  City  Council  has  granted  a  franchise  to  the 
Kentucky  Electric  Company  for  a  term  of  thirteen  years  in  accordance 
with  the  proposition  recently  submitted  to  the  Council.  The  company 
agrees  to  furnish  any  number  of  arc  lamps  for  the  first  three  years  at 
S60  per  lamp  per  year  and  during  the  remaining  ten  years  for  $58  per 
himp  per  year;  incandescent  lamps  of  32  cp  at  $24  each  per  year;  elec- 
tricity for  commercial  purposes,  10  cents  per  kw-hour,  less  15  per  cent 
discount  for  payment  within  ten  days;  for  motors  and  heat,  10  cents 
per  kw-hour,  less  20  per  cent  discount  for  payment  within  ten  days 
after  dale  of  monthly  bill. 

EUNICE.  LA — The  City  Council  has  granted  a  franchise  to  Charles 
Lauve,  of  Franklin,  for  an  electric  light  plant.  The  plant  will  cost  about 
$30,000  and  will  furnish  electricity  to  light  the  streets,  business  and  pri- 
vate houses  and  for  fan  service.  Warren  B.  Reid,  of  New  Orleans,  will  be 
as>>ociated  with  Mr.   Lauve  in  the  construction  of  the  plant. 

PIONEER  (P.  O.  FLOYD),  LA.— The  Pioneer  Cooperage  Company 
Is  installing  an  electric  light  plant  and  water  works. 

MILLINOCKET.  ^L\INE.— The  large  dam  of  the  Great  Northern 
Paper  Company  at  the  Dolby  Rips,  on  the  Penobscot  River,  has  been  com- 
pleted and  will  soon  be  put  into  service.  This  dam  will  furnish  power 
t-D  operate  the  large  electrical  plant  of  the  Great  Northern  Paper  Com- 
pany, which  will  furnish  electricity  to  oi>eratc  the  grinders  and  other 
machinery  in  the  new  pulp  mill  at  East  Millinocket  and  the  old  mill  in 
Millinocket,  and  also  for  lighting  both  towns.  It  will  also  furnish  power 
for  a  ground  wood  pulp  mill,  which  will   be  located  at   Dolby. 

PRESQUE  ISLE,  MAINE.— The  new  water  plant  of  the  Maine  &  New 
Brunswick  Electrical  Power  Company,  located  at  the  falls  on  the  Aroo- 
stook River,  was  formally  opened  Oct.  17.  The  plant  will  furnish  elec- 
tricity to  be  used  in  New  Brunswick  and  Maine  towns  along  the  border. 
The  plant  has  a  capacity  of  15,000  horse-power,  and  will  be  ready  to  fur- 
nish electricity  in  Prc^uc  Isle  about  the  middle  of  November.  James 
1>.   Seely.  of  St.  John.  N.   B.,  is  secretary  of  the  company. 

BALTIMORE.  MD.— The  Board  of  Awards  on  Oct.  18  rejected  all  bids 
recently  r-jceivcd  for  a  dynamo  to  be  installed  in  the  Eastern  High  School, 
and  will   receive  new  bids, 

AYER,  .MASS.— The  Aycr  Electric  Lighting  Company  is  now  furnish- 
ing a  24- hour  service.  Several  firms  have  installed  motors  to  operate 
their  machinery.  Jn  order  to  meet  the  increased  demand  for  electricity 
the  company  has  increased  the  capacity  of  its  plant,  adding  aoo  horse- 
power in  machinery  to  its  equipment. 

BOSTON,  MASS.— The  Boston  &  Worcester  Street  Railway  Company 
liaA  petitioned  the  State  Railroad  Commission  for  permission  to  issue 
$50,004  additional   capital   stock. 

BOSTON.  MASS.-  E,  Moody  Boynton.  inventor  of  the  bicycle  rail- 
way and  promoter  of  the  proposed  railway  to  be  known  as  the  Boston. 
Quuuy  &  Fall  River  Railway,  has  applied  to  the  Board  of  Stale  Rail- 
road f'tmmiMioners  for  authority  to  isoue  $500,000  in  capital  stock  and 
$500,000  in  bonds.  If  permiwxion  is  granted  it  is  proposed  to  construct 
ten  milp<*  of  the  road  between  Quincy  and  Brockton,  starting  with  this  as 
a  section,  and  eventually  to  construct  the  whole  line  between  Bosttm 
and  Fall  River. 

FALL  RI\'KR.  MASS.  — Mayor  Coughlin  has  signed  the  new  contract 
with  the  Fall  River  El'-r(ric  Light  Company,  which  will  result  in  a  saving 
oF  about  $14,000  annually. 

FITCIIBURG.  MASS.— The  directors  of  the  Fitchburg  Gas  &  Electric 
Light  Company  have  announced  a  reduction  in  the  rales  for  electricity  for 
lighting  amounting  lo  about  25  per  cent.  In  addition  to  the  material 
.-..I    ,«    •n'-nndcscent  and   arc   lamp   rates,   a  special   5-cent  rate   for  outside 


sign  and  decorative  lighting  has  been  established.  Under  the  new  sched- 
ule the  base  rate  is  16  cents  per  kw-hour,  with  10  per  cent  discount  on 
all  bills  paid  before  the  20th  of  each  month.  The  old  schedule  was  on  a 
base  of  20  cents  per  kw-hour,  with  a  varying  scale  of  discounts  in  pro- 
portion to  the  amount  used.  The  new  schedule  is  as  follows:  For  the 
first  100  kw-hours  used  per  month.  16  cents;  for  the  next  200,  12  cents; 
for  the  next  300,  10  cents;  for  next  400,  8  cents,  and  all  over  1000  kw- 
hours  used,  7  cents.  For  arc  lamps,  the  minimum  monthly  charge  will 
be  according  to  the  length  of  the  contract,  as  follows:  One  year  or  more, 
$2  per  month  per  lamp;  six  months  or  more,  $3  per  lamp  per  month; 
three  months  or  more,  $5  per  month  per  lamp.  A  minimum  charge  of 
$1  per  month  will  be  made  for  each  meter  set.  Conditions  under  which 
a  fiat  rate  of  5  cents  per  kw-hour  for  all  outside  decorating  and  sign 
lighting  is  given  are:  AH  such  lighting  shall  be  connected  by  an  inde- 
pendent meter  to  be  located  by  the  company,  and  all  wiring  shall  be 
placed  in  an  iron  conduit.  The  customers  shall  agree  to  burn  these  lamps 
not  less  than  nine  hours  a  week  for  the  months  of  June,  July,  August 
and  September,  15  hours  a  week  for  the  months  of  October,  November, 
December  and  January,,  and  12  hours  a  week  for  the  months  of  February, 
March,  April  and  May.  These  hours  of  burning  shall  constitute  a  mini- 
mum monthly  charge  to  be  made  the  customer  based  on  the  amount  of 
lighting  contracted   for. 

GREENFIELD,  MASS.— The  Greenfield  Electric  Light  &  Power  Com- 
pany is  erecting  an  addition  to  its  power  plant  to  meet  the  increasing 
demands  for  electricity  for  lamps  and  motors.  A  new  5oo-kw  General 
Electric  generator  and  a  75o-hp  cross-compound  Mcintosh  &  Seymour  en- 
gine will  be  installed.  The  company  is  building  a  pole  line  to  transmit 
electric  energy  from  the  plant  of  the  Turners  Falls  Company.  A  new 
storage  battery  is  to  be  installed  at  Cheapside  to  take  the  place  of  the  one 
that  has  become  obsolete.  The  company  has  practically  reconstructed  its 
line  in  the  village,  which  has  resulted  in  a  great  improvement  to  the  serv- 
ice.    J.  W.   Stevens  is  president  of  the  company. 

LEICESTER,  M.\SS.— The  control  of  the  Rawson  Electric  Light  & 
Power  Company  has  passed  into  the  hands  of  the  Worcester  Electric  Light 
Company.  The  Worcester  company  will  operate  the  system  from'  its 
plant  in  Worcester  and  establish  a  24-hour  service.  A.  B.  R.  Sprague  is 
president. 

MERRIMAC,  MASS. — The  citizens  are  considering  the  proposition  of 
installing  an  additional  dynamo  and  engine  in  the  municipal  electric  light 
plant  to  meet  the  increased  demands  made  on  the  plant  to  furnish  elec- 
tricity  for  lighting  purposes. 

NORTHBORO,  MASS. — The  Selectmen  have  received  a  notice  from  the 
lilair  Light  Company,  which  has  been  lighting  the  streets  of  the  town  at 
a  cost  of  $1,750  a  year,  that  after  Nov.  i,  unless  a  contract  be  agreed 
upon,  it  will  have  to  charge  the  town  $10  a  night  for  lighting  the  streets, 
which  would  cost  $-'io  per  month,  making  a  toUl  of  $2,520  per  year. 
The  Selectmen  in  reply  have  notified  the  company  that  its  services  would 
not  be  needed  after  Nov.  1,  as  other  arrangements  have  been  made  for 
lighting  the  town. 

SPRLNGFIELD,-  MASS.— The  United  Electric  Light  Company  has  pe- 
titioned the  State  Gas  and  Electric  Light  Commissioners  for  approval  of 
an  issue  of  capital  slock  to  realize  $750,000  to  retire  its  floating  debt  and 
additions  to  floating  debt. 

.\LLEGAN.  MICI-L— F.  Littlcjohn  and  associates  have  applied  for  a 
franchise  to  erect  and  operate  an  electric  power  plant  in  this  city.  Energy 
will  be  secured  from  the  Commonwealth  Power  Company.  It  will 
be  sold  on  a  flat  rate  basis.  There  is  already  an  electric  company  operat- 
ing in  the  city. 

BYRON,  MICH. — The  Village  Council  has  granted  a  twenty-year  fran- 
chise to  the  Shiawasse  Light  &  Power  Company  to  light  the  village  with 
ten  arc  lamps. 

CADILLAC,  MICH. — Surveys  arc  now  being  made  by  the  Electric 
Land  &  Development  Company  for  railway  spurs  to  the  site  of  the  first 
dam.  Chief  Engineer  Ilubbell  states  that  it  will  require  fourteen  months 
lo  build  this  dam,  one  of  the  five  to  be  built  by  the  company.  The  con- 
struction of  the  first  dam  is  associated  with  the  project  for  constructing 
an  interurban  road  from  Traverse  City  to  Charlevoix.  The  proposed  elec- 
tric road  is  to  be  built  by  the  Carter  Construction  Company,  which  has 
already  placed  an  order  for  60.000  steel  rails.  The  cost  of  the  road  is 
estimated  at  $15,000  a  mile. 

CADILLAC,  MK  II.— The  Manistee  River  Power  Company  has  been 
organized  with  a  cipital  stock  of  $1,000,000  for  the  purpose  of  dcvclop- 
nig  power  on  the  Manistee  River.  As  soon  as  the  organization  is  per- 
fected contracts  for  construction  will  be  given  out,  preliminary  work 
uill  lie  commenced  this  fall  and  heavy  construction  work  in  the  spring 
en  the  first  dam.  The  first  dam.  developing  5000  hp,  will  be  built  in 
(irccnwood  township.  The  company  will  construct  four  dams  on  the 
Manistee  Kivcr  with  a  capacity  of  20.000  hp.  The  transmission  lines 
from   the  first   dam    will    run   to   Cadillac.    Elk   Rapids  and   Traverse   City. 

FLINT.  MICH.— Detroit  capital,  represented  by  Joseph  W.  Martin, 
has  presented  a  petition  to  the  Common  Council  for  a  franchise  for  a  new 
tricphonc  system.  The  ordinance  provides  that  the  company  be  allowed 
to  etect  and  f'perate  a  system  for  a  period  of  thirty  years.  It  is  undcr- 
ftttwd  that  the  proposed  system  will  operate  in  connrction  with  the  new 
grange   system. 

ESCANABA,  MICH.— The  E^ranaba  Electric  Pulp  &  Power  Company 
is  now  building  a  dam  at  Flat  Rock,  two  miles  from  the  city,  which  it 
expects  lo  have  completed  and  ready  for  operation  by  Jan.    i.     The  com- 
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pany  was  recently  granted  a  franchise  to  furnish  electricity  to  operate  the 
municipal  electric  light  plant,  and  also  for  commercial  lighting  and  power 
purposes  in  this  city  for  a  term  of  ten  years.  P.  L.  Utely,  of  Water- 
town,  Wis.,  is  secretary  and  treasurer. 

IRON  RIVEK,  MICH.— A.  J.  Lytic  and  F.  A.  Morrison  arc  contem- 
plating the  purchase  of  machinery  for  an  electric  light  plant  consisting 
of  boiler,   engine,  dynamo  and  other  equipment. 

IRON  MOUNTAIN,  MICH.— Contracts  have  been  placed  by  the  Iron 
Mountain  Electric  Light  &  Power  Company  for  extensive  improvements 
to  its  plant.  The  new  equipment  will  include  a  new  150ICW  generator 
with  switchboard,  etc.  The  street  lighting  system  will  be  improved  by 
the  installation  of  new  lamps  of  2000  cp,  and  of  improved  design.  The 
company  will  establish  a  24-hour  service  when  the  improvements  are 
completed.  The  improvements  contemplated  will  involve  an  expenditure 
of  about  $10,000.     ^ 

NEGAUNEE,  MICH.— Work  has  commenced  on  improvements  to  the 
plant  of  the  Marquette  County  Gas  &  Electric  Company  in  this  place,  for 
which  the  machinery  has  been  ordered.  A  new  500-kw  turbine  and  gener- 
ator have  been  purchased  and  will  be  installed  in  the  electric  light  plant. 
A  direct-connected  engine  and  generator  has  also  been  ordered  to  operate 
the  street  railway  system.  A  large  storage  battery  will  be  provided  for 
the  latter  to  carry  the  excess  load  of  the  railway.  A  new  300-hp  Bab- 
cock  &  Wilcox  water-tube  boiler  will  be  installed,  but  the  four  boilers 
now  in  use  will  be  retained  for  the  present.  Later  two  of  the  boilers 
will  be  abandoned  and  another  3oo-hp  boiler  installed  in  their  place.  An 
addition  43  feet  in  length  will  be  built  to  the  boiler  bouse.  W.  J.  Mc- 
Corkindale,  of  Ishpeming,  is  manager. 

TRENTON,  MICH. — The  Village  Council  is  considering  the  proposition 
to  sell  the  electric  light  plant  and  water  works  to  the  Detroit  Illuminating 
Company  to  be  continued  under  a  ten-year  contract. 

BURLINGTON  JUNCTION,  MO.— The  Burlington  Junction  Electric 
Light  &  Power  Company,  recently  incorporated,  will  erect  a  one-story 
brick  power  house  at  a  cost  of  $1,000,  and  will  install  machinery,  includ- 
ing a  gas-producing  plant,  at  a  cost  of  about  $8,000.  An  engineer  has 
not  yet  been  engaged.  D.  T.  Garrett  and  others  are  interested  in  the 
company. 

CAMPBELL,  MO. — A,  C.  Morse,  proprietor  of  the  local  electric  light 
plant,  is  planning  to  organize  a  stock  company,  to  be  composed  of  busi- 
ness men  of  Campbell,  St.  Louis  and  Cairo,  to  increase  the  present  capac- 
ity of  the  plant  and  to  install  an  ice  plant  later  on.  It  is  proposed  to 
install  a  new  150-kw  alternator,  a  Corliss  engine  of  150  hp,  a  150-hp 
tubular  boiler  and  a  lo-ton  ice  plant. 

MAYSVILLE,  MO. — The  citizens  are  considering  the  question  of  hold- 
ing an  election  to  vote  on  the  proposition  of  issuing  $10,000  in  bonds  to 
construct  an  electric  light  plant. 

HELENA,  MONT.— The  Montana  Electric  Company  has  f^led  a  cer- 
tificate showing  an  increase  in  its  capital  stock  from  $100,000  to  $250,000. 

KALISPELL,  MONT.— The  Flathead  V'alley  Water  Power  Company 
purchased  the  property  of  the  Big  Fork  Electric  Light  &  Power  Com- 
pany in  January,  1907,  and  is  building  an  entirely  new  plant.  The  water 
power  plant  is  located  in  Big  Fork,  Mont.,  at  the  junction  of  the  Big 
Fork  River  and  Flathead  Lake.  The  new  plant  will  contain  soo-kw, 
6ocycle,  thrccphasc,  22oovolt,  514  r.  p.  m.  Wcstinghousc  alternators  and 
step-up  transformers  delta  connected  to  step  the  voltage  from  2200  to 
33,000.  The  company  now  has  under  construction  igj^  miles  of  trans- 
mission line  and  a  new  sub-station  at  KalispcU.  The  sub-station  will 
be  equipped  with  step-down  transformers,  from  33,000  volts  to  2200  volts, 
all  three-phase  work.  The  old  plant  and  transmission  line  will  be  aban- 
doned when  the  new  plant  is  completed  and  the  old  generators  will  be 
rewound  to  three-phase,  2200  volts  and  run  in  parallel  with  the  new 
plant.  The  plant  is  owned  by  Howard,  Simmons  ,&  Company,  of  Chicago, 
111.,  of  which  H.  M.  Byllcsby  &  Company  are  engineers,  managers-  and 
part  owners.     O.  A.  Farrar  is  manager. 

GENEVA,  NEB.^Thc  Geneva  Electric  Company  is  making  arrange- 
ments to  enlarge  and  improve  its  plant  and  has  placed  orders  for  a 
loo-hp  boiler  and  an  engine  of  175  hp  to  be  installed  in  the  plant. 

STELLA,  NEB. — It  is  reported  that  an  electric  light  plant  will  be 
installed  in   this   place. 

UNIVERSITY,  NEB. — The  Council  is  considering  the  proposition  of 
purchasing  electricity  for  operating  the  municipal  electric  lighting  plant 
instead  of  erecting  a  new  power  house. 

PATERSON,  N.  J.— The  directors  of  the  Patcrson  Heat,  Light  & 
Power  Company  have  voted  to  dissolve  the  corporation.  The  company 
was  formed  with  the  intention  of  erecting  a  plant  to  furnish  gas  and  elec- 
tricity in  opposition  to  the  Public  Service  Corporation.  As  the  city  a  few 
months  ago  made  a  new  contract  with  the  Public  Service  Corporation  at 
a  cheaper  rate,  and  the  commissioners  did  not  favor  the  wholesale  tear- 
ing up  of  improved  streets,  the  corporation  deemed  it  best  to  close  up 
its  business. 

NEW  PALTZ,  N.  Y.— The  Electric  Light  Company  of  New  Paltr 
is  planning  to  change  its  system  from  133  to  60  cycles  and  to  connect  its 
system  with  the  Poughkeepsie  Electric  Light,  Heat  &  Power  Company 
or  with  the  Honk  Falls  Power  Comp.iny  and  will  furnish  a  24-hour 
service.  The  company  will  also  install  a  15-hp  single-phase  motor.  S.  L. 
Johnston  is  treasurer  and  manager. 

NEW  YORK,  N.  Y. — ^The  contract  for  installing  electric  equipment  in 
addition    to    and    alteration    in    School    59,    Borough    of    Mjinhattan,    was 


awarded  by  C.  B.  J.  Snyder,  superintendent  of  schools,  on  Oct.   21,  to  T. 
Fred.  Jackson,   Inc.,   592   Columbus  Avenue,  for  $7,250. 

NIAGARA  FALLS,  N.  Y.— The  Niagara  Falls  Lighting  Company  has 
been    granted    a   franchise   by   the   City    Council. 

ROSYLN,  X.  Y. — The  Nassau  Light  &  Power  Company  has  applied  to 
the  Public  Service  Commission  for  permission  to  issue  $532,000  in  capi- 
tal stock  and  $1,000,000  in  bonds  and  also  for  authority  to  purchase  the 
capital  stock  of  the  Oyster  Bay  Light  &  Power  Company. 

STUYVESANT  FALLS,  N.  Y.— The  Collins  Bag  Company,  ot  New 
York  City,  has  leased  the  old  Van  Alen  milts  in  this  place  and  is  mak- 
ing improvements  to  the  plant.  New  buildings  are  to  be  erected  and  an 
electric  plant  will  be  installed. 

HAMLET,  N.  C. — An  electric  lighting  plant  will  soon  be  placed  in 
operation  in  this  town.     J.  A.  Williams  is  owner. 

HENDERSONVILLE,  N.  C— The  Board  of  Aldermen  has  ordered 
that  bids  be  invited  for  furnishing  thirty  or  more  1200-cp  electric  lamps 
for  lighting  the  streets  of  the  city.  The  present  contract  expires  Dec  i. 
The  company  securing  the  contract  for  the  street  lighting  will  have  the 
privilege  of  supplying  electricity  for  domestic  and  commercial  use. 
Michael  Schenck  is  Mayor. 

LINCOLNTON,  N.  C— The  Newcome-Maury  Company,  of  Atlanta, 
Ga.,  has  been  awarded  the  contract  for  the  equipment  of  the  new  electric 
light  plant.  The  Southern  Power  Company  will  supply  the  power  for 
the  plant. 

NEWTON,  N.  C. — The  Soathern  Power  Company  has  completed  its 
transmission  line  to  Newton,  90  miles  west  of  the  principal  bydro-electric 
plants,  and  will  erect  a  sub-station  here  at  a  cost  of  $10,000. 

SALISBURY.  N.  C— The  Whitney  Power  Company  has  selected  Salis- 
bury as  the  distributing  point  for  its  45,000-hp  plant  being  erected  on 
the  Yadkin  River,  30  miles  distant.  It  is  expected  to  have  the  plant  in 
operation  by  July,  1908. 

SMITH  VI LLE,  N.  C-— The  committee,  recently  appointed  by  the 
Town  Commissioners  to  secure  estimates  on  the  cost  of  constructing 
an  electric  light  plant,  water  works  and  sewerage  system,  is  inviting 
plans,  specifications  and  estimates  on  the  construction  of  an  electric  light 
plant.  N.  M.  Lawrence,  Jr.,  N.  B.  Grantham  and  F.  H.  Brooks  arc 
members  of  tlie  committee. 

THOM.ASVILLE,  N.  C— The  Thomasville  Light  &  Power  Company 
has  been  granted  a  franchise  to  furnish  electricity  to  light  the  town.  It 
is  proposed  to  erect  a  plant  at  a  cost  of  $20,000  and  furnish  a  r4-bour 
service.     B.   F.  W.   Bryant,  of  Boston,  Mass.,  is  interested  in  the  project. 

WILMINGTON,  N.  C. — Final  negotiations  in  connection  with  the 
transfer  of  the  control  of  the  Consolidated  Railway,  Light  &  Power  Com- 
pany to  the  Tidewater  Power  Company  have  been  made.  The  Consoli* 
dated  Company  has  been  taken  over  by  the  Tidewater  Power  Company 
under  a  lease  for  ninety-nine  years. 

ALLIANCE,  OHIO.— The  Alliance  Gas  &  Power  Company  has  con- 
tracted with  J.  G.  White  &  Company,  of  New  York,  N.  Y.,  to  act  as  con- 
sulting engineers  and  supervise  the  purchase  and  installation  of  new  ma- 
chinery, consisting  of  a  large  turbine  generator  and  a  battery  of  350-hp 
boilers,  with  complete  auxiliaries  for  both  electrical  and  steam  ends. 
The  new  equipment  will  be  installed  in  the  old  plant  of  the  Alliance  Gas 
&  Power  Company  through  the  winter,  and  will  be  transferred  later  to  a 
new  plant,  the  construction  of  which  will  be  begun  by  the  engineers  early 
in  the  spring. 

BRYAN,  OHIO. — The  City  Council  has  passed  an  ordinance  to  issue 
bonds  for  enlarging  and  improving  the  municipal  electric  light  plant  and 
water  works  system.  New  machinery  will  be  added  to  the  plant  and  new- 
street  lamps  wilt  also  be  installed. 

CLNXINN-ATI.  OHIO.— Contracts  will  soon  be  awarded  for  rewiring 
the  old  City  Hospital  Building.  The  cost  of  the  work  is  estimated  at 
about  $7,000.     Elzner  &  Anderson  are  the  architects. 

ELYRIA,  OHIO.— The  City  Council  has  granted  the  Cleveland.  Sontb- 
wcstern  &  Columbus  Railway  Company  a  35-year  franchise  for  a  belt 
line  around  the  town  and  the  old  franchise  has  been  extended  for  the 
same  length  of  time. 

ELYRIA,  OHIO.— The  Elyria  Milling  4  Power  Company  has  secured 
the  contract  for  lighting  the  city  for  ten  years  at  $64  per  lamp  per  year. 
The  bid  of  the  Citizens'  Gas  &  Electric  Company,  which  has  the  present 
contract  for  city  lighting,  was  $67-50  per  lamp  per  year.  The  new  com- 
pany  is  to  use  water  power  in  generating  electricity.  G.  N.  Arnold  is 
president. 

NEWBURGH  HEIGHTS.  OHIO— Bids  will  be  received  until  Not. 
iS  at  the  ofitcc  of  P.  S.  Ruggles,  village  clerk,  for  lighting  the  streets 
of  the  village. 

PORTSMOUTH.  OHIO.— The  Knox  Dickey  Telephone  Company  U 
preparing  to  enlarge  its  plant  at  Second  and  Jefferson  Streets  with  a 
view  of  branching  out  on  an  extensive  scale. 

YOUNGSTOWN.  OHIO.— The  lighting  committee  of  the  Gty  Coaocil 
h.is  decided  to  report  favorably  on  the  proposition  for  a  municipal  electric 
lighting  plant. 

BAKER  CITY.  ORE.— Work  has  commenced  on  the  right  of  war  from 
the  power  station  of  the  Baker  Light  &  Power  Company  to  the  mines  at 
Bourne.  The  company  has  contracted  to  furnish  electricity  for  mining 
and  milling  in  the  Bourne  district  and  expects  to  finish  the  project  this 
winter.     The  company  has  completed   its  transmission   line   to  the  "Uncle 
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Dan"  mine  east  of  the  city,  and  is  now  furnishing  power  for  operating 
the  machinery  in  the  mine  and  for  lighting.  J.  L.  Lambirth  is  manager. 
PANAMA. — Bids  will  be  received  until  Nov.  19  at  the  office  of  H. 
F.  Hodges,  general  purchasing  officer.  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  for  electrical  fi.xtures,  conductor,  wire,  wrought  iron,  steel 
tubing,   etc.,   as   per   circular   No.    399. 

BUTLER,  PA. — The  People's  Telephone  Company  has  arranged  to 
issue  $40,000   in  bonds,   the  proceeds  to  be  used  for  extension  purposes. 

DUBOIS,  PA. — The  Borough  Council  has  awarded  the  contract  for 
■street  lighting  to  John  E.  Dubois  for  a  term  of  five  years. 

HARRISBURG,   PA.— The  Central  Pennsylvania  Traction  Company  is 
planning  to    extend   the  double   track  of  its   Paxtang  line   from   this   city* 
to  Paxtang  this  fall.     Negotiations  are  now  under  way  with  the  company 
and   the   Pennsylvania    Railroad    Company    for   the   use   of   the  old   canal 
towpath   for  the  extension  to  Dauphin. 

HARRISBURG,  PA.— The  State  Water  Supply  Commission  has  ap- 
proved the  applications  for  charters  of  the  Iroquois  Power  Company  and 
the  Watts  Power  &  Water  Company.  Both  companies  have  recently 
made  large  purchases  and  propose  to  build  large  power  plants  to  develop 
the  water  power  of  the  Juniata  River  and  generate  electricity  for  light- 
ing and  motor  purposes. 

M.-\UCH  CHUNK,  PA. — J.  G.  White  &  Company,  operating  managers 
and  purchasing  agents  for  the  Eastern  Pennsylvania  Railways  Company, 
has  placed  orders  for  $200,000  worth  of  railway  material  for  the  Tama- 
qua  &  Middleport  extension,  connecting  link  between  Mauch  Chunk  and 
Pottsville.  ■  The  order  includes  all  material  required  for  the  permanent 
way  and  overhead  electrical  work  of  a  standard  interurban  railway. 

•MILLERSBURG,  PA.— The  stockholders  of  the  Hegins-Millersburg 
Electric  Railway  have  decided  to  commence  work  on  the  construction 
of  the   line. 

PARSONS,  P.\. — The  Borough  Council  has  passed  an  ordinance  grant- 
ing the  Wilkes-Barre  &  Plains  Street  Railway  Company  permission  to 
construct  and  operate  a  railway  on  Main  and  Mill  Streets. 

WOMELSDORF.  PA.— W.  W.  Lengel,  borough  secretary,  writes  that 
the  contract  for  the  construction  of  a  municipal  electric  light  plant  has 
been  awarded  to  the  Reading  Electric  Company,  of  Reading,  for  $11,275. 
F.  W.   Darlington,  Philadelphia,  Pa.,  is  the  engineer. 

PROVIDENCE,  R.  I. — Plans  are  being  considered  for  the  construc- 
tion of  a  large  addition  to  the  Manchester  Street  power  house. 

.ARMOUR,  S.  D. — The  City  Council  has  entered  into  a  contract  with 
the  Wagner,  Lake  Shore  &  Armour  Traction  Company,  which  is  install- 
ing an  electric  light  and  power  plant  in  this  city,  to  install  four  i2oo-cp 
arc  lamps  at  $6  per  month. 

CHARLOTTE,  TENN. — The  citizens  are  considering  the  question  of 
issuing  $5,000  in  bonds  for  the  construction  of  an  electric  light  plant. 
Address  Mayor  Taylor. 

SOUTH  PITTSBURG.  TENN.— It  is  reported  that  the  municipal  elec- 
tric lighting  plant,  which  has  been  in  operation  about  a  year,  has  proved  a 
failure  and  is  now  on  the  market  for  sale. 

BRENIIAM,  TE.X— The  Southwestern  Telegraph  &  Telephone  Com- 
pany is  contemplating  moving  into  another  building  and  will  install  en- 
tirely  new   equipment 

ELGIN.  TEX. — Mr.  Graham,  of  Smithville.  is  contemplating  the  con- 
struction of  a  light,  water  and  ice  plant  in  this  place  at  a  cost  of  about 
$60,000. 

MIDLAND,  TEX.— The  Midland  Light  &  Ice  Company,  which  was 
recently  incorporated,  is  planning  to  install  an  electric  light  plant. 
Gtorge  D.    Elliott  is  president  of  the  company. 

McKINNEY,  TEX.— An  election  will  be  held  in  November  to  vote 
o.i  the  proi»osition  to  issue  $8,000  in  bonds  to  improve  and  enlarge  the 
municipal   electric   light  plant. 

MARBLE  FALLS,  TEX.— C.  H.  Alexander,  of  Dallas,  Tex.,  who  re- 
cently purchased  the  water  power  property  at  Mafble  Falls,  is  contem- 
plating the  construction  of  a  loft.  dam  on  top  of  the  present  natural 
dam  10  provide  for  generating  additional  power  to  be  transmitted  by 
electricity  for  operating  manufacturing  plants, 

BIG  STONE  GAI',  VA.— Thi  electric  plant  of  the  Wise  Electric  Com- 
pany has  been  purchased  by  the  Powell  Valley  Light  &  Power  Company, 
which  was  recently  incorporated.  The  new  company  proposes  to  improve 
and  enlarge  ihc  plant.  Ihe  officers  are:  R.  A.  Morrison,  president  and 
general  manager,  and  J.    B.   Ayers,  secretary  and  treasurer. 

WAYNESBORO,  VA— We  are  informed  that  the  local  electric  light 
plant,  which  waw  recently  damaged  by  fire,  has  been  sold  to  Gardner  & 
Quarly,  of  Basic  City,  who  are  arranging  to  put  in  a  new  plant 

CHEIIALIS,  WASH.— The  City  Council  has  granted  the  Centralia- 
Chchalis  Electric  Railway  &  Power  Company  a  franchise  to  operate  an 
electric  railway  in  this  city  and  between  the  city  and  Centralia.  B.  J. 
Weeks  and  a^^ociates  are  interested  in  the  company. 

SPOKANE.  WASH.— The  lighting  contract  between  the  city  and  the 
Washington  Power  Company  has  been  signed  by  the  officials  of  Ihe  city 
and  Ihc  president  and  secretary  of  Ihe  company.  By  the  terms  the 
company  is  to  supply  Ihe  city  with  525  lamps  at  an  annual  rale  of  $48 
each    for   a    period   of   five    years. 

STEVEN.'ON.  WASH— H.  C.  F^kensbergcr,  general  freight  agcni 
•t   I'ortland  for  the  New   York  Central  lints,  has  filed  water  rights,  appro 


pnating  10,000  cu.  ft.  of  water  per  second  at  the  Upper  Cascades,  on  the 
Columbia  River,  to  be  used  for  power  and  manufacturing  purposes.  It  is 
said  that  the  project  contemplates  the  construction  of  a  power  plant  of 
30,000  hp. 

TACOMA,  WASH.— The  City  Council  has  voted  to  award  the  contract 

for    furnishing  electric    power  to  the  city   for   the   next  five  years  to   the 

Seattle-Tacoma  Power  Company  at  the  rate  of  I'A  cents  per  kw-bour. 
The  contract  is   for   5000  hp. 

EAU  CLAIRE.  WIS.— We  have  been  informed  by  the  Northwestern 
Lumber  Company,  of  Eau  Qaire,  that  the  company  has  no  definite  plans 
as  yet  for  building  its  dam  on  the  Eau  Claire  River.  It  has  been  buying 
flowage  rights  and  will  probably  build  a  dam  within  a  year  or  two. 

EAU  CL.-MRE,  WIS.— The  new  power  plant  of  the  Chippewa  Valley 
Electric  Railway  &  Power  Company  at  Menominie  has  been  completed 
and  w-ill  soon  be  placed  in  operation.  When  the  plant  is  put  in  operation 
electricity  will  be  transmitted  to  the  power  station  in  this  city.  The 
new  dam  at  Menominie  has  been  completed  and  will  be  capable  of  develop- 
ing  10,000  hp. 

CRANDON,  WIS.— Otto  Eckhoff,  of  Wittenberg,  is  contemplating  in- 
stalling an  electric  light  system  for  street,  residence  and  commercial 
lighting  and  will  soon  submit  a  proposition  to  the  Council,  and  if 
granted    a   franchise,    will    erect   a   modern   lighting   system   in   the   town. 

GREEN  BAY,  WIS.— The  City  Council,  on  Oct.  19,  adopted  a  resolu- 
tion to  award  the  contract  for  lighting  the  city  to  the  Green  Bay  Gas  & 
Electric  Company  at  $70  per  lamp  per  year. 

WATERLOO,  WIS.— The  city  has  taken  over  the  local  electric  light 
plant  and  is  preparing  plans  for  the  construction  of  a  power  house  in 
which  to  place  the  plant  and  electric  equipment  already  purchased.  A 
bond  issue  of  $10,000  was  made  recently  to  provide  for  this  improvement 

EDMONTON,  ALB.— R.  R.  Keely,  general  manager  of  the  municipal 
electric  railway  system,  writes  that  a  1000  producer  gas  engine  is  now 
being  installed  in   the  power  plant. 

EDMONTON,  ALB. — The  Commissioners  are  considering  the  purchase 
of  the  street  railway  franchise  from  the  town  of  Strathcona.  If  negotia- 
tions are  successful  the  two  systems  will  be  operated  under  one  cor. 
poration.     Address  Mayor  Mills,  Edmonton,  Alberta. 

STRATHCONA,  ALB.— A  schedule  of  charges  has  been  made  for 
electricity  by  the  manager  of  the  municipal  electric  light  and  power 
plant.  To  consumers  using  less  than  100  kw  the  charge  will  be  14  cents 
per  kw-hour  with  a  sliding  scale  up  to  600  kw,  when  the  charge  will  be 
5  cents  per  kw-hour. 

KELOWN.\,  B.  C— R.  Morrison,  city  clerk,  writes  that  the  proposed 
$40,000  water  and  electric  light  bonds  to  be  issued  have  not  yet  been 
sold. 

PENTICTON,  B.  C. — The  ratepayers  are  discussing  the  advisability 
of  installing  an  electric  lighting  plant     Address  the  Mayor. 

VANCOUVER,  B.  C— City  Electrician  McCrossan  has  resigned.  The 
City  Council  has  decided  to  advertise  for  applicants  for  the  position. 
Address   Mayor   Bethune. 

VANCOUVER.  B.  C— Hon.  Maurice  Gifford,  one  of  the  directors  of 
the  British  Columbia  Electric  Street  Railroad  Company,  announces  that 
the  company  will  spend  $1,500,000  next  season  in  extensions  and  improve- 
ments.    Address  R.  H.  Sperling,  general  superintendent,   Vancouver. 

VANCOUVER,  B.  C— W.  J.  Sutherland,  11  Old  Broad  Street.  Lon- 
dcn,  England,  has  been  in  the  city  in  connection  with  the  Alaska  Perse- 
verance mine  near  Juneau.  Alaska.  This  mine  will  be  operated  by  elec- 
tricity. The  company  will  generate  40,000  hp,  of  which  12,000  will  be 
used  at  the  mine,  the  balance  being  transmitted  to  the  mines  at  Silver 
Bow   Basin. 

BRANTFORD,  ONT. — General  Manager  Vcrner.  of  Ihe  Grand  Valley 
Radial  Company,  has  announced  changes  which  will  be  made  on  the  trans- 
fer of  interests  to  the  new  company  of  Pittsburg  capitalists.  The  Brant- 
ford  Street  Railway  will  be  thoroughly  overhauled  and  loop  lines  extended 
to  Eagle  Place  and  Terrace  Hills,  and  a  line  will  also  be  built  to  Cains- 
ville,  three  miles  cast  A  new  line  will  be  constructed  to  Ihe  south  to 
Port  Dover,  on  Lake  Erie,  a  distance  of  thirty  miles.  The  road  from 
Brantford  and  Gait  will  be  reconstructed  and  new  rails  laid,  and  a  spur 
will  be  built  to  St.  George.  From  Brantford  a  new  line  will  also  be  con- 
structed west  via  Burford  and  Cathcart  to  Woodstock,  where  the  Thames 
Valley  Road,  which  has  been  acquired,  will  be  used  to  Ingeraoll. 

FORT  FRANCIS,  ONT.— Work  on  Ihe  large  power  dam  will  be  re 
sumcd  very  shortly  and  will  be  under  the  management  of  G.  J.  Huss, 
chief  engineer  of  Ihe  Minnesota  &  Internalional  Railroad,  which  is  build' 
ing  10  International  Falls  on  Ihe  American  side  of  the  river.  He  stales 
that  work  will  be  rushed  on  the  power  development,  especially  on  the 
Canadian  side. 

HAMILTON,  ONT. -The  Cataract  Power  Company  has  announced  ■ 
reduriion  in  its  rates  for  domestic  lighting,  commencing  Dec.  i.  The 
rale  is  now  10  cents  per  kw  hour.  After  Dec.  i  Ihe  rale  will  be  graded 
fiom  5.94  to  7.65  cents  per  kw-hour,  according  to  the  consumption.  The 
company  will  renew  all  lamps  free  of  charge,  but  will  continue  to  charge 
a  rental  of  25  cents  a  month  for  meters,  and  will  refuse  to  renew  its 
flat-rate  contracts.  For  commercial  purposes  Ihe  rale  will  be  4H  cents 
per  kw  hour  in  addition  to  a  fixed  charge,  depending  on  the  kind  and  size 
of  lamps  used. 
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LONDON,  ONT.— The  City  Council  on  Oct.  21  voted  to  instruct  the 
city  engineer  to  make  estimates  of  the  cost  of  a  distributing  plant  for 
Niagara  Falls  power, 

MARKIIAM,  ONT.— The  citizens  on  Oct.  22  voted  in  favor  of  a  by- 
law providing  for  $3,000  for  extensions  to  the  municipal  electric  light 
plant. 

PORT  ARTHUR,  ONT. — The  town  has  awarded  the  contract  for  the 
development  of  electrical  energy  at  Dog  Kails  to  Kerry,  Smith  &  Chance. 
Confederation  Life  Building,  Toronto.  About  30,000  hp  will  be  developed 
at  an  approximate  cost  of  $800,000.     John  McTeiguc  is  city  clerk. 

NIAGARA  FALLS,  ONT.— Fitzgerald  &  Bcnnie,  the  Canadian  repre- 
sentatives of  the  American  Electrical  Furnace  Company,  have  arranged  0 
witli  the  Canadian  Niagara  Power  Company  to  supply  electricity  to  a 
plant  to  be  constructed  at  Niagara  Falls,  Ont,  not  only  for  the  demon- 
stration of  the  utility  of  the  present  methods,  but  also  for  investigation 
into  improvements  of  melting  metal  by  electricity.  At  first  an  80-hp 
furnace  of  the  Colby  type  will  be  set  up.  This  furnace  at  the  Flerton 
Saw  Works  in  Philadelphia,  furnished  ingots  of  metal  weighing  70  lbs. 
with  an  expenditure  of  34  to  54  hp,  according  to  the  composition  of  the 
steel.  From  England  will  be  brought  a  furnace  of  the  Kjellin  type 
which  will  require  energy  of  200  hp.  This  furnace,  when  installed  at 
the  plant,  will  be  supplied  from  the  Canadian  Niagara  Power  Company's 
line.  The  furnace  will  yield  1000  lbs.  of  steel  at  a  single  heat  and  has 
a  capacity  of  six  heats  in  twenty-four  hours.  A  crane  of  5  tons  capacity 
is  being  built  for  the  plant  by  the  Niagara  Falls  Machine  &  Foundry 
Company. 

ST.  CATHARINES.  ONT.— The  Dunnville  Consolidated  Telephone 
Company  has  purchased  the  poles,  wires  and  all  other  outside  equipment 
of  the  Bell  Telephone  Company  in  this  territory  except  what  is  reserved 
for  long-distance  service,  and  after  Nov.  i  the  Bell  company  will  cease 
to  maintain  a  local  exchange  in  this  place  or  to  do  business  in  the  terri- 
tory covered  by  the  Dunnville  company,  which  includes  the  entire  county 
of  Haldimand  arul  adjacent  sections. 

TORONTO,  ONT. — A  proposition  for  the  development  of  water  power 
at  Milleroches,  on  the  St.  Lawrence  River,  at  a  cost  of  $20,000,000, 
was  submitted  Oct.  24  to  the  International  Waterways  Commission  for 
its  approval  by  the  St.  Lawrence  River  Company,  of  Canada,  and  the 
l^ng  Sault  Development  Company.  The  Canadian  company  proposes  to 
spend  $5,000,000,  having  already  expended  $1,000,000,  and  the  American 
company  is  to  invest  $15,000,000.  It  is  proposed  to  develop  power  at 
the  lower  end  of  Barnard  Island,  where  both  companies  would  work 
together.  The  St.  Lawrence  company  at  present  supplies  Cornwall  with 
electricity.  Its  present  plant  has  a  capacity  of  1200  hp  and  the  new- 
plan  provides  for  50,000  hp.  The  St.  Lawrence  company  was  repre- 
sented by  George  Foster,  K.  C.,  of  Montreal.  Que.,  president  of  the 
company,  and  L.  G.  McCarthy,  M.  P.,  and  the  -American  company  by 
Arthur  V.  Davis,  of  Pittsburg,  Pa.;  W.  F.  Rickey,  of  Massena,  N.  Y., 
ind   E.    B.   Freeman,   of  Hartford,   Conn. 

TORONTO  JUNCTION,  ONT.— The  Town  Council  has  awarded  the 
contract  for  street  lighting  to  the  Stark  T.  L.  &  P.  System,  Ltd.,  for  a 
term  of  three  years  at  the  rate  of  9  cents  per  lamp  per  night.  The  com- 
pany holds  the  present  contract  for  furnishing  street  lamps.  The  Elec- 
tric Development  Company,  which  submitted  a  proposition  to  furnish 
street  lighting  on  the  same  terms  as  was  accepted  from  the  Stark  system, 
asked  for  permission  to  furnish  electricity  to  private  corporations  in  the 
town  for  manufacturing  purposes,  which  was  referred  to  a  special 
committee. 

WOODSTOCK,  ONT. — A  company  is  being  formed  here  for  the  pur- 
pose of  building  a  telephone  system.  Already  over  $5,000  worth  of  slock 
has  been  subscribed.     Address  D.  Holyokc,  secretary,  Woodstock,  Ont. 

BATTLEFORD,  SASK.— The  contract  for  the  erection  of  the  power 
house  here  in  connection  with  the  municipal  plant  has  been  awarded  to 
W.  J.  Brok-y.  The  arrival  of  poles  is  delaying  the  work,  but  it  is  hoped 
to  have  the  power  in  use  by  the  latter  part  of  December. 

FORT  SASKATCHEWAN,  SASK.— The  civic  power  plant  was  re- 
cently  destroyed   by  fire. 


Company  Elections. 

HARTSELLS,  ALA. — At  a'  meeting  of  the  stockholders  of  the  Hart- 
sells  Electric  Light  &  Power  Cotiipany,  held  recently,  the  following  offi- 
cers were  elected:  J.  J.  Curley,  president;  J.  Leydon  Day,  secretary 
and  treasurer.  The  board  of  directors  consists  of  J.  L.  Day,  M.  D.  Wig- 
gins, J.  C.  Rogers,  J.  R.  Sample  and  J.  J.  Gould.  A  purchasing  commit- 
tee was  also  elected  and  a  plant  will  be  purchased  and  installed  at  itnce. 
BUCYRUS,  OHIO.— At  the  annual  meeting  of  the  Marion  Bucyru^ 
Railway  &  Light  Company,  held  Oct.  14.  the  following  directors  wen- 
elected:  Francis  L.  Judd,  William  Duke,  E.  C.  Braun,  F.  W.  Long. 
Frank  S.  Pelton  and  A.  C.  Shoeman.  The  control  of  the  company  has 
been  purchased  by  Messrs.  Duke  and  Judd  and  their  associates.  The 
company  will  push  the  work  of  construction  of  the  road  to  completion, 
when  it  will  be  taken  over  by  the  Marion-Galion  Electric  Railway  Company. 


THE  F.  ALEXANDER  ELECTRIC  &  MANUFACTURING  COM 
PANY,  of  New  York,  N.  Y.,  ha»  been  incorporated  with  »  eapiul  stock 
of  $2S,ooo.  The  directors  are  Louis  Liebes,  Hannah  Liebe»  and  F. 
Alexander,  of  New  York,  N.  Y. 

THE  ATLANTIC  ELECTRIC  GOODS  COMPANY,  of  JerKy  City. 
N.  J.,  has  been  incorporated  with  a  capital  stock  of  $40,000  for  the  pur- 
pose of  manufacturing  electrical  appliances.  The  incorporators  are:  Rus- 
sell Dart,  William  S.   Brown  and  Franklin  Ntvius. 

THE  ELECTRIC  EQUIPMENT  COMPANY,  of  Memphis,  Tenn.,  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  Fred  Clayton,  W.  S. 
Counscll,  J.  H.  Short,  W.  B.  Morgan  and  George  H.  Harsh. 

THE  ELECTRO  GALVANIZING  COMPANY,  of  New  York,  N.  Y.. 
has  been  incorporated  with  a  eapiul  stock  of  $2,400.  The  directors  arc: 
Louis  J.  Aul,  L.  Louis  Salant  and  Samuel  Fischer. 

THE  NATIONAL  ELECTRIC  COMPANY,  of  Indianapolis,  Ind.,  has 
filed  articles  of  incorporation  with  the  Secretary  of  State.  The  object  of 
the  company  is  to  erect,  equip  and  operate  a  plant  for  the  manufacture  of 
electrical  ap;iaratus,  equipment  and  supplies  and  to  do  a  general  bu«i- 
ness  of  installing  light  and  power  plants.  Henry  C.  Schildmier.  C.  B. 
Campbell  and  R.  ().   Balsey  are  the  directors. 

THE  ST.  LOUIS  ELECTRIC  HEATING  COMPANY,  St.  Louis, 
.Mo.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $lo.ooo. 
The  object  of  the  corporation  is  to  manufacture  and  deal  in  machinery 
for  generating  and  transmitting  electric  heat,  etc.  The  incorporators 
arc:     Joseph  H.  Beckwith,  Ilenrj'  C.  Beckwith  and  James  A.   Hawie. 

THE  THOMAS  BATTERY  CO.MPANY.  of  New  York.  N.  V..  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  Dr.  Julian  P.  Thomas, 
Thomas  S.    Witherljee  and    Frederick  T.    Mclntyrc. 


New  Incorporations. 


New  Industrial  Companies. 

THE  ADVANCE  ENGINE  5;  MANUFACTURING  COMPANY,  ..i 
Jersey  City,  N.  J.,  has  been  incorporated  with  a  capital  stock  of  $25,000 
by  II.  O.  Coughlin,  A.  C.  Bear  and  John  R.  Turner.  Tlie  company  pro 
poses   to   manufacture   motors   and   automobiles. 


LOUlS\  ll.LK.  ALA.  — The  I..oui5ville  Light  &  Water  Company  has 
been  incorporated  with  a  capital  stock  of  $20,000  by  W.  L.  Strong  and 
others. 

GOSPOKT,  INU.— The  Gosport  Electric  Light  &  Power  Company  has 
filed  ^?rticlcs  of  incorporation  with  the  Secretary  of  Slate.  The  company 
proposes  to  build,  equip  and  operate  an  electric  light  and  power  plant  to 
generate  and  distribute  electricity  for  light,  heat  and  power  purpose*. 
W.  A.  Montgomery,  J.  S.  Davis  and  J.  C.  Brown  are  the  diiectors. 

NEW  YORK,  N.  Y*. — The  Southern  Power  Company  has  been  incor- 
porated with  a  capital  stock  of  $1,000.  The  directors  are:  William 
O.  Spring,  Tompkinsville,  S.  I- ;  Frank  S.  Wright  and  St.  Julien  Grimke. 
of  New  York. 

MILLERSBURG,  OHIO.— The  Millersburg  &  Eastern  Railroad  Com- 
pany has  been  chartered  with  a  capital  stock  of  $i.O'K).ooo  by  O.  S. 
Olmstead,  D.  M.  Miller  and  W.  W.  Adams,  of  Millersburg,  and  Samuel 
P.  Dunn  and  J.  A.  Burke,  of  Cleveland.  The  company  propose*  to  build 
a  line  between  this  city  and  Beach  City,  a  distance  of  26  miles.  The 
capital  stock  is  to  be   increased  to  $500,000  later  on. 

PUTN.AM,  OKL.V — The  Citizens'  Light  &  Power  Company  has  been 
organized  with  $250,000  capital  stock  to  build  an  electric  light  plant  at 
Putnam  and  later  to  enter  Oklahoma  City,  The  officers  are:  C.  G. 
Jones,  president;  W,  H,  Philips,  vice-president;  W,  L,  Peck,  treasurer; 
W.  E,  Grisby,  secretary,  and  F.  H,  Peek  is  general  manager,  who  will 
have  charge  of   the   erection  of  the   plant, 

ERIE,  PA, — A  charter  has  been  granted  to  the  East  Erie  Connecting 
Railroad  to  construct  a  line  2'/j  miles  long  in  the  suburbs  of  Erie,  The 
company  is  capitalized  at  $25,000.  Matthew-  C,  G'riswald  is  president  of 
the  company, 

SYKESVILLE,  P.\,— .\  charter  has  been  granted  to  the  United  Trac 
tion  Extension  Company  to  build  an  electric  railway  7  miles  in  length 
over  private  right  of  way  from  this  town  to  Big  Run,  The  company  is 
capitalized  at  $1,000,000  and  the  directors  are:  .\ustin  Blakeslee,  presi- 
dent; J,  B.  Sykes,  Frank  Hahne.  M,  I,  McCrcight,  W.  H.  Cannon,  J,'E. 
Merris  and   W.   C,   Newcome. 

T.\RENTUM.  PA.— The  Butler,  Saxonburg  &  Tarentum  Electric  Rail- 
way Company  has  been  chartered  with  a  capital  stock  of  $50,000  to  con- 
struct an  electric  railway  from  Tarentum  to  Saxonburg  and  Butler,  24 
miles  in  length.  The  directors  of  the  company  are:  Joseph  Cirighano, 
president;  Emil  T,  Ruderi,  Edward  C,  Rudert,  John  E,  Winder  and 
Otto   W.    Rudert,  all  of   Saxonburg. 

MOUNT  VERNON.  VA. — The  \'emon  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000  to  construct  a  telephone  syv 
tem  in  Carroll  County,  The  officers  of  the  company  are:  S.  W,  Worrell, 
president;  A,  W.  Alderman,  vice-president;  G,  H,  .Mderman,  of  Ethel- 
felts,  secretary, 

TOPPENISH,  WASH,— .-Vrticles  of  incorporation  have  been  filed  for 
the  Toppenish  Electric  Light  &  Power  Company,  The  company  is  capital- 
ized at  $15,000.  and  the  trustees  arc  E.  F.  Bohannon  and  G.  G.  Lee.  The 
company  was  recently  granted  a  franchise  and  will  begin  »-ork  at  once  on 
a  plant,  which  will  be  in  operation  within  a  year. 

RICHMOND.  WIS, — The  Richmond  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $2,500  by  John  D.  Clark  and  others. 
V.\NCOUVER.  XX.  C. — The  British  Columbia  Electric  i  Power  Com- 
pany has  been  organized  here  with  local  capital  to  develop  250,000  hp 
at  a  canyon  on  the  Chekamus  River,  4S  miles  from  this  city.  At  the 
power   site  the  river  has  a  drop  of   520   ft.  in  600  ft. 
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Obituary. 


MR.  LEROY  B.  FIRMAN,  inventor  of  the  telegraph  fire-alarm  system 
and  the  messenger  call  box,  died  recently  at  Anaconda,  Mont.  He  was 
74  years  old.  For  years  he  was  associated  with  Thomas  A.  Edison  and 
Alexander  Bell.  He  was  the  organizer  of  the  .\merican  District  Tele- 
graph Company. 


Personal. 


DR.  LOUIS  BELL  is  the  author  of  a  paper  in  the  September  issue  of 
the  Proceedings  of  the  American  Academy  of  Arts  and  Sciences,  entitled 
"The  Physiological  Basis  of   Illumination." 

PROF.  A.  F.  N'ESBIT,  of  New  Hampshire  College,  is  the  author  of  a 
text-book  entitled  "Theoretical  and  Applied  Electricity  and  Magnetism 
for  Junior  Students,"  which  .vill  shortly  be  published. 

MR.  H.  H.  PORTER. — The  announcement  has  been  made  by  the  In- 
terborough-Metropolitan  Company  of  the  appointment  of  Mr.  H.  Holbcrt 
Porter,  member  of  the  firm  of  Sanderson  &  Porter,  engineers,  New  York 
City,  as  consulting  engineer. 

MR.  R.  R.  SMITH,  general  manager  of  the  EvansviUe  &  Southern 
Indiana  Traction  Company,  of  EvansviUe,  Ind.,  has  resigned  to  accept 
the  position  of  manager  of-'the  Louisville  Traction  Company,  of  Louis- 
viUc,  Ky. 

MR.  O.  H.  FALK,  vice-president  of  the  Falk  Manufacturing  Company, 
of  Milwaukee,  Wis.,  has  been  elected  a  member  of  the  board  of  directors 
of  the  Wisconsin  Telephone  Company  to  fill  the  vacancy  caused  by  the 
retirement  some  months  ago  of   Mr.   Ira  B.   Smith. 

MR.  JAMES  C.  HOWE,  manager  of  the  Missouri  4  Kansas  Telephone 
Company,  in  St.  Joseph,  Mo.,  has  resigned  and  will  leave  the  company's 
service  Nov.  i.  He  will  go  to  Kansas  City  to  take  the  position  as  man- 
ager of  an  Eastern  brokerage  firm.  His  successor  has  not  yet  been 
appointed. 

PROF.  C.  L.  DeMURALT,  of  the  electrical  engineering  department  at 
the  University  of  Michigan,  at  Ann  Arbor.  Mich.,  has  been  appointed 
consulting  engineer  to  the  state  railways  of  Austria  in  connection  with 
the  electrification  of  the  Arlberg  tunnel  under  the  Tyrolean  Alps.  The 
tunnel  is  7  miles  long. 

MR.  CHAS.  W.  BURKETT,  for  four  years  chief  engineer  of  the 
Wisconsin  Telephone  Company,  has  resigned  in  order  to  accept  a  similar 
position  with  the  Pacific  States  Telephone  &  Telegraph  Company.  His 
new  headquarters  will  be  in  San  Francisco,  and  he  will  assume  his  new 
duties  before  Jan.    i. 

MR.  EDW.XRD  C.\LDWELL  has  been  appointed  chairman  of  the 
Librarj-  Committee  of  the  American  Institute  of  Electrical  Engineers 
and  has  assumed  the  duties  of  the  position.  The  joint  library  in  the 
Engineering  Societies  Building  is  daily  assuming  larger  proportions,  and 
there  are   growing   demands   upon   its   resources. 

MISS  C.  BECKWITH.— The  many  friends  of  this  well-known  technical 
journalist,  who  broke  down  recently  at  her  desk  from  overwork,  will  be 
glad  to  learn  that  a  very  rapid  recovery  has  been  made  and  that  early 
restoration  to  full  health  is  now  expected  by  the  medical  attendants,  who 
have  ordered  meantime  complete  rest  and  quiet. 

MR.  G.  MARCONI  having  put  his  wireless  system  into  commercial 
operation  across  the  Atlantic  is  proceeding  immediately  to  England.  He 
hopes,  however,  to  return  soon  to  the  United  States  and  to  have  the 
opportunity  of  presenting  a  review  of  his  work  this  winter  before  the 
American   Institute  of  Electrical   Engineers. 

MR.  NATHANIEL  P.  CRAIGHILL  has  been  appointed  professor  of 
electrical  and  mechanical  engineering  at  the  University  of  Montana, 
Missoula.  Mont.  Prof.  Craighill  carries  to  the  position  a  wide  experience 
in  the  fields  of  electrical  and  mechanical  engineering,  cxrcnding  over  the 
dcMgning.  construction  and  manufacturing  branches,  and  at  one  time  wa<i 
associate  editor  of  the  American  Electrician. 

MR.  THEODORE  I.  JONES,  manager  of  the  sales  department  of  the 
United  Electric  Light  &  Power  Company  of  New  York,  is  delivering  for 
the  local  board  of  education  ii-  its  popular  public  courses  a  series  of 
eleren  lectures  on  illuminating  engineering.  These  will  be  given  at  the 
Harlem  branch  of  the  Y.  M.  C.  A.  each  week  until  about  Christmas. 
Each   lecture   is  illustrated   by   burning   illuminants   and  by   lantern   slide*. 

MR.  DAVID  R.  CARSE  has  resigned  from  the  chairmanship  of  the 
advisory  committee  of  the  United  States  Steel  Corporation,  and  will  re- 
sume the  management  of  the  business  of  Carse  Brothers  Company,  which 
company  has  been  reorganized  and  headquarters  transferred  from  Chicago 
to  la  Broadway,  New  York.  The  firm  will  continue  to  deal  in  machinery 
and  supplies  for  railroads,  with  a  department  of  electrical  specialties 
added. 

MR.  BYRON  T  BURT,  manager  for  the  Chattanooga  ^Tenn.)  Light 
A  Power  Company,  has  resigned  his  position  to  take  up  other  work  for  the 
(^.eneral  El'-clric  Company,  which  controls  the  property.  He  has  been 
succeeded  by  Mr.  W.  E.  Boileau,  a  capable  electrical  engincfr  and  man 
of  affairs,  who  supervised  the  recent  turbine  installation,  and  is  familiar 
with  details  of  the  system.  Mr.  Burt  was  several  years  in  Chattanooga 
and  leaves  a  fine  record  behind  him. 

MR.  W.  J.  HARVIE,  who  for  some  time  has  been  electrical  engineer 
'    Thr    Uiica    8t    Mohawk    Valley    Railway    Company,    Utica,    N.    Y..    has 


been  promoted  to  the  position  of  chief  engineer  of  the  Utica  &  Mohawk 
\'alley  Railway  Company,  the  Oneida  Railway  Company  and  the  Syra- 
cuse Rapid  Transit  Railway.  For  the  present  Mr.  Harvie  will  remain  in 
Utica.  Mr.  H.  S.  Williams,  who  has  been  Mr.  Harvie's  assistant,  suc- 
ceeds him  as  electrical  engineer  of  the  Utica  &  Mohawk  Valley  Company. 

MR.  JOHN  A.  BRITTON,  vice-president  and  genera!  manager  of  the 
Pacific  Gas  &  Electric  Company,  of  San  Francisco,  delivered  a  lecture 
on  Oct.  16  before  the  Associated  Mechanical  and  Electrical  Engineers  of 
the  L'niver5it>-  of  California.  His  subject  was  "Engineering  Possibilities 
in  California,"  and  he  reviewed  briefly  the  wonderful  progress  of  electrical 
and  gas  engineering  in  tliat  state  in  the  last  twenty  years,  pointing  out 
cpenings  for  men  in  various  lines.  He  made  special  mention  of  the 
opportunity  in  gas  engineering,  in  which  but  one  college,  the  University 
of  Michigan,  now  offers  instruction.  At  the  close  of  his  address  Mr. 
Britton  described  the  Martin  gas  engine  station  of  the  California  Ga^ 
and  Electric  Corporation,  illustrating  its  different  features  by  means  of 
lantern  slides.  Mr.  Britton  is  a  member  of  the  Board  of  Regents  of  the 
University  of  California. 

MR.  P.  T.  DODGE,  president  of  the  Mergenthaler  Linotype  Company. 
and  active  in  the  management  of  both  the  Electric  Vehicle  Company  and 
the  Electric  Storage  Battery  Company,  is  the  subject  of  the  following 
"Pen  Point"  sketch  in  the  Wall  Street  Neus:  "Mr.  Dodge,  who  has 
just  been  elected  to  the  executive  committee  of  the  Graphophone  Com- 
pany, may  be  truthfully  termed  the  printers'  fairy  Godfather,  for  it  is 
he  who  has  done  so  much  to  make  possible  and  popular  the  Linotype, 
which  enables  type  to  be  set  while  you  wait  and  the  news  to  come  hot  off 
the  press.  Graduated  from  Columbia  University,  a  very  excellent  founda- 
tion for  his  very  excellent  business  career.  His  new  position  makes  him. 
with  the  ones  he  already  holds,  the  monarch  of  sight,  sound  and  space, 
all  three  things  of  which  he  has  done  much  to  control  and  popularize. 
Six  directorships  and  eleven  clubs  occupy  his  time  and  attention." 

MR.  RICHARD  T.  LAFFIN,  vice-president  and  general  manager  of 
the  Manila  Electric  Railroad  &  Light  Company,  has  resigned,  having 
completed  the  task  of  establishing  the  operating  organization  of  this 
property  on  a  sound  earning  basis.  The  management  is  now  assumed  by 
Mr.  C.  B.  Graves,  who  has  been  Mr.  Laffin's  right  hand  man  since  the 
property  was  placed  in  operation,  three  years  ago.  officiating  as  manager 
of  the  lighiing  and  power  department.  Mr.  Laffin  is  still  interested 
financially  in  the  Manila  properties,  and  resigns  to  take  the  management 
of  another  group  of  public  utility  properties  in  which  J.  G.  White  & 
Company,  Inc.,  are  largely  interested.  It  is  con.idered  by  Mr.  Laffin  and 
J,  G.  White  &  Company,  operating  managers  of  the  Manila  Electric  Rail- 
road &  Light  Company,  that  Mr.  Graves  is  well  qualified  to  continue  the 
successful  administration  and  maintain  the  policies  inaugurated  by  Mr. 
LafiSn,  which  have  made  the  Manila  company  so  successful.  Mr.  Graves 
has  extended  experience  in  the  management  of  electrical  plants  in  the 
tropics.  At  one  time,  before  becoming  connected  with  the  Manila  Elec- 
tric Railroad  &  Light  Company,  he  was  electrical  engineer  and  assistant 
manager  of  the  extensive  system  of  the  Sao  Paulo  Tramway  Light  & 
Power   Company,    Sao   Paulo,   Brazil. 

PROF.  W.  F.  M.  GOSS.— The  University  of  Illinois  has  secured  as 
dean  of  its  College  of  Engineering  and  its  new  School  of  Railway  Engi- 
neering and  AdAiinistration  Prof.  William  Freeman  Myrick  Goss.  He 
was  born  in  Barnstable,  Mass..  in  1859,  graduated  from  the  Massachu- 
setts Institute  of  Technology  in  1879,  and  went  immediately  to  Purdue 
University,  Lafayette,  Ind.,  to  organize  a  practical  department  of 
mechanics,  of  which  he  has  ever  since  been  the  head.  Professor  Goss 
has  specialized  along  the  line  of  the  investigation  of  motive  power.  He 
was  the  pioneer  in  locomotive  testing  and  designed  the  locomotive  testing 
plant  at  Purdue,  which  has  been  copied  by  the  Pennsylvania  Railroad  at 
Altoona.  He  is  a  member  of  the  American  Society  of  Mechanical  Engi- 
neers, of  the  Association  for  the  Promotion  of  Engineering  Education,  the 
Western  Railway  Club,  American  Master  Mechanics'  Association.  American 
Master  Car  Builders'  Association,  International  Association  for  Testing 
Materials,  and  Fellow  of  the  American  Association  for  the  Advancement 
of  Science.  He  served  as  a  member  of  the  advisory  committee  of  the 
United  States  geological  survey  in  testing  fuels  and  structural  materials, 
on  the  jury  of  awards,  Columbian  Exposition  of  1893,  advisory  committee 
of  the  Pennsylvania  Railroad  Company  in  testing  locomotives  at  St.  Loui*. 
in  1904,  and  has  recently  been  chosen  to  carry  on  special  investigations 
relating  to  superheated  steam  for  locomotives  by  the  Carnegie  Institute 
of  Washington.  He  has  written  several  valuable  books  relating  to  locomo- 
tive works  and  has  contributed  freely  to  the  technical  press.  Professor 
Goss  expects  to  take  up  his  work  at  Urbana  on  Nov.   i. 

MR.  G.  S.  RICE.— After  Dec.  i  Mi.  George  S.  Rice  will  no  longer 
be  the  chief  engineer  of  the  Public  Utilities  Commission.  The  resigna- 
tion of  Mr.  Rice,  to  take  effect  on  the  date  mentioned,  and  the  appoint- 
ment of  Henry  B.  Seaman  as  his  successor,  was  announced  last  week. 
Mr.  Rice  will  continue  in  the  service  of  the  commission  as  assistant 
engineer  in  charge  of  construction  work.  The  salary  of  Mr.  Rice  has 
been  $15,000.  As  first  assistant  he  will  receive  $10,000  a  year.  Mr. 
Seaman's  salary  will  be  $15,000.  Mr.  Seaman  is  a  native  of  New  York 
and  graduated  from  Swarihmore  College,  Pennsylvania,  in  1881.  He 
spent  a  year  doing  engineering  work  foD  the  Eric  Railroad  Company, 
after  which  he  entered  the  employ  of  the  Edgemore  Bridge  Company.  A 
year  later  he  became  associated  with  the  engineering  force  of  the  Kings 
County  Elevated  Railroad  Company,  a  subsidiary  concern  of  the  B.  R.  T. 
Following  this  he  was  connected  with  the  bridge  department  of  the 
Pennsylvania   Railroad   Company,   and  afterward  was  assistant   engineer  of 
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the  firm  of  Wilson  Urothcrs,  of  Philadelphia.  Later  Mr.  Seaman  re- 
turned to  the  Erie  and  had  much  to  do  with  the  construction  of  new 
bridges  along  that  line  between  New  York  and  Buffalo.  For  a  while  follow- 
ing this  he  was  a  construction  superintendent  for  the  New  York,  New 
Haven  &  Hartford  Railroad  Company,  and  at  the  time  the  present  subway 
was  built  he  was  employed  as  an  engineer  by  the  contractor  for  the 
Fourth  Avenue  section.  lie  is  now  a  consulting  engineer  in  the 
Bridge  Department  of  this  city  and  will  remain  in  that  position  until 
Dec.  I.  He  is  a  member  of  the  .\merican  Society  of  Civil  Engineers, 
the  American  Society  of  Mechanical  Engineers,  the  Engineers'  Club,  the 
American  Institute  of  Mining  Engineers  and  the  Brooklyn  Engineers' 
Club. 


reflections  on  business  and  gencrai  conditions.  It  is  printed  througbout 
in  two  colors  on  heavy  coated  paper  and  illustrated  with  caricatures  and 
halftone  cuts,  which  produce  a  decidedly  pleasing  effect.  The  trade  is 
urged  to  follow  this  publication  carefully,  as  prices  are  changing,  new 
lines  are  being  continually  introduced  and  old  lines  extended.  Copies 
will  be  gladly  sent  upon  application  to  all  those  interested  in  electrical 
developments. 


Trade  Publications. 


BALDWIN  LOCOMOTIVE  WORKS,  Philadelphia,  Pa.,  have  issued 
a  very  neat  little  vcstpockct  book  of  data  on  locomotives.  It  is  bound  in 
leather,  well  printed,  and  has  been  in  great  demand,  especially  in  con- 
nection with  the  exhibit  at  the  Jamestown  Exposition. 

BROWNIIOIST  LOCOMOTIVE  CRANES  are  the  subject  of  an 
illustrated  pamphlet  just  issued  by  the  Brown  Hoisting  Machinery  Com- 
pany, Cleveland,  Ohio.  They  arc  intended  for  use  with  Brown  grab 
buckets  for  handling  ore,  coal,  limestone,  slag,  etc. 

TOBIN  BRONZE  is  the  title  and  subject  of  a  neat  little  pamphlet  is- 
sued by  the  Ansonia  Brass  &  Copper  Company,  of  99  Tohn  Street,  New 
York,  the  sole  manufacturer  of  this  specialty.  Full  details  are  given  as 
to  the  applications  and  uses  of  this  alloy  in  its  various  forms  of  rod.  bar, 
bearings,    plates,    etc. 

CONDUIT  WIRING.— The  Sprague  Electric  Company  has  issued  a 
new  and  revised  edition  of  its  Conduit  Bulletin  No.  421,  which  describes 
the  Greenfield  flexible  steel  conduit,  flexible  steel-armored  conductors 
and  steel-armored  flexible  cord.  The  bulletin  also  includes  notices  of 
outlet  boxes,   fittings   and  tools. 

WOOD  PRESERVATION.— The  C.  A.  Manufacturing  Company, 
Austin,  Texas,  presents  in  pamphlet  form  numerous  testimonials  from 
electric  light,  railway  and  telephone  companies  commending  the  use  of 
"carbolincum  America"  for  the  preservation  of  wood  poles.  This  com- 
i>osition  is  manufactured  in  Mannheim.  Germany,  and  distributed  in  this 
country  by  the  above-mentioned  firm  from  St.  Louis,  New  Orleans,  San 
Francisco,  Salt  Lake  City  and  Galveston. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  is  sending  out 
a  flyer  on  "Portable  Lamps"  which  shows  some  very  attractive  portable 
lamps  as  gifts  for  the  holiday  season.  The  company  has  for  some  years 
devoted  considerable  attention  to  the  fixture  department,  and  ttis  year 
special  attention  has  been  paid  to  this  branch  of  its  business  and  to 
lamps  for  the  holiday  season.  This  flyer  calls  attention  to  the  company's 
display  room!  and  if  the  lamps  which  are  shown  are  anything  to  judge 
from,  prospective  buyers  would  be  well  paid  by  visiting  these  show 
rooms  in  person.  The  Centra!  Electric  Company  will  gladly  mail  a  copy 
of   this    flyer   on    request. 

TRUMBULL  LITER.\TURE.— The  November  cover  of  "Trumbull 
Cheer"  illustrates  the  general  two-color  design  adopted  by  this  "maga- 
zinette,  published  each  month"  (if  it's  lucky),  by  the  Trumbull  Electric 
Manufacturing  Company,  of  Plainville,  Conn.  The  primary  object  of  this 
clever  publication  is,  of  course,  to  put  forward  the  now  lines  of  Trumbull 
material,  which  are  continually  offered  the  trade  and  to  re-emphasize  the 
merit  of  other  material  already  published.  This  is  done  by  the  publishing 
of  regular  price  lists  with  cuts  and  discounts,  and  also  by  articles  of  more 
or  less  technical  nature  setting  forth  various  matters  arising  in  the  manu- 
facturing field  that  are  of  direct  interest  to  the  contractor,  jobber  and  pur 
chasing  public  in  gencrai.  In  this  November  issue  appears  an  article  on 
the  recent  rulings  of  the  Underwriters,  covering  switches  for  alternating- 
current  work;  also  a  detailed  list  of  Trumbull's  "A"  line  of  switches, 
showing  that  prices  for  27,840  different  type  "A"  switches  are  given  in  its 
bulletin.  Its  panel  boards  and  switchboards  are  also  advertised.  The 
whole  tone  of  the  little  magazine,  as  the  title  indicates,  is  cheerful,  nu- 
merous   epigraniniatic.Tl    sayings   beiuR    introduced    with    catchy   verses    and 


"Business  J^otes. 


THE  TREMAINE  ELECTRIC  COMPANY,  of  Brockton,  Mass.,  has 
moved  into  its  new  store  located  at  School  Street  and  City  Hall  Square, 
where  it  will  carry  a  line  of  electrical  and  gas  fixtures  and  auto  supplies. 

THE  STEEL  CITY  ELECTRIC  COMPANY,  Pittoburg,  Pa.,  has  pur- 
chased the  outlet  box  business  of  the  Sarco  Company,  New  York,  in- 
cluding patent  rights,  tools,  machinery  and  stock  of  goods.  Orders  for 
Sarco  outlet  boxes  can  be  fulfilled  promptly. 

TRANSFORMERS  FOR  TRANS.ATLANTIC  WIRELESS.— In  Ust 
week's  issue  we  published  an  account  of  the  opening  of  the  Marconi  trans- 
atlantic wireless  telegraph  service  between  Glace  Bay.  N.  S.,  and  Qifden, 
Ireland.  It  is  interesting  to  note  in  this  connection  that  the  transformers 
used  at  both  of  these  stations  are  of  American  make,  having  been  supplied 
by  the  American  Transformer  Company,  of  Newark,  N.  J. 

THE  NORTHERN  ELECTRICAL  MANUFACTURING  COMPANY, 
of  Madison,  Wis.,  has  esublished  a  district  office  at  Pittsburg,  Pa.,  in 
charge  of  Mr.  C.  A.  Poe,  formerly  of  C.  A.  Poe  &  Brother.  The 
office  is  conveniently  located  at  618  Park  Building.  Northern  customers 
and  others  desiring  to  consider  Northern  machines  will  find  the  Pitts- 
burg oflnce  in  position  to  act  promptly  on  inquiries  for  information  or 
assistance.  Mr.  Poe  is  not  unknown  to  Northern  customers  in  the 
Pittsburg  district,  having  represented  the  company  in  conjunction  with 
other  lines  for  several  years.  His  entire  attention  is  now  devoted  to  the 
Northern    work. 

RAILWAY  INSULATORS.— Mr.  Louis  Stemberger,  president  and 
general  manager  of  the  Electrose  Manufacturing  Company,  Brooklyn. 
N.  Y.,  writes  as  follows:  "Your  issue  of  Oct  5  contains  an  article  un- 
der the  heading,  'Electric  Traction  in  Belmont  Tunnel.'  Referring  to  the 
overhead  third-rail  insulators  the  article  states,  'The  rail  inverted  is  sus- 
pended from  molded  mica  i:.sulators,  etc'  Permit  us  to  inform  you  that 
that  statement  is  erroneous.  The  overhead  third-rail  insulators  installed  in 
the  Belmont  tunnel  are  electrose  insulators.  It  may  interest  you  to  learn 
that  exhaustive  and  competitive  service  tests  were  instituted  by  the  engi- 
neers of  the  Interborough  Rapid  Transit  Company  on  third-rail  iijsulators 
made  by  various  manufacturers,  and  after  a  period  of  thirteen  months  of 
constant  use  in  regular  service,  under  the  severest  possible  conditions. 
Electrose  insulation  won  out  against  all  competitors,  at.d  as  a  result  we 
were  awarded  the  contract  for  the  overhead  third-rail  insulators  for  the 
Belmont  tunnel.  Electrose  insulation,  wherever  adaptable,  fulfills  all 
requirements  in  a  highly  satisfactory  manner." 

CHICAGO  ELECTRICAL  SHOW.— Space  for  tb«  third  annual 
Electrical  Show  to  be  held  in  Chicago,  Jan.  13-25,  1908,  is  being 
eagerly  sought  by  all  lines  of  electrical  manufacturers.  The  management 
announces  that  more  than  two-thirds  of  the  available  space  has  already 
been  taken,  and  by  reason  of  the  unusually  enthusiastic  interest  that  has 
already  been  shown  in  this  annual  affair,  the  largest  and  most  striking 
show  ever  held  is  assured.  A  feature  of  this  year's  show  that  will  make 
it  attractive  is  the  scheme  of  booth  construction,  decoration  and  decora- 
tive lighting  that  has  been  arranged  for.  D.  H.  Bumham  &  Company, 
the  well-known  achitects.  have  been  engaged  t?  design  the  entire  installa- 
tion, and  have  planned  it  on  a  scale  in  keeping  with  the  high  character 
of  the  exhibits,  giving  them  a  setting  that  will  greatly  enhance  their  value 
and  effectiveness.  This  is  a  radical  departure  from  previous  shows,  and 
will  be  appreciated  by  exhibitors  who  will  be  relieved  of  a  great  deal  of 
work  and  worry  incidental  to  the  preparation  for  their  exhibits  in  previous 
shows.  All  booths,  railings,  signs,  wiring,  etc..  will  be  installed  by  the 
Exposition  Company. 


DIRECTORY  OF  ELECTRICAL  ASSO- 
CIATIONS, SOCIETIES,  ETC. 


American  Electro-Therapeutical  Association.  Secretary,  Dr.  C.  E. 
Skinner,  New  Haven,  Conn. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope,  United  Engineering  Societies  Building,  29  West  39th  St.,  New 
York.  Meetings,  second  Friday  of  e.ich  month,  excepting  June,  July, 
.\ugust  and  September. 

American  Street  &  Interuroan  Railway  Engineering  Association. 
Secretary,  Walter  S.  Mower,  London,  Ont 

.Vmerican  Society  of  Mechanical  Engineers.  Secretary,  Calvin  W. 
Rice;  United  Engineering  Societies  Building,  39  West  39«h  St.,  New  York. 
Next  meeting.  New  York,   December  3-6,   1907. 

AMERiCAti  Society  of  Municipal  Improvements.  Secretary,  G.  W. 
Tillson,   Municipal  Building,  Brooklyn,  N.   Y. 


American  Street  &  Intesuxbam  Railway  Associatior.  Secretanr, 
B.  V.  Swenson,  United  Engineering  Societies  Building,  a9  West  39th 
St.,  New  York. 

Association  of  Edison  Illuminating  Comfanies.  Secretary,  H.  C. 
Lucas,  loth  and  Sansom  Sts.,  Philadelphia.  Pa. 

Association  of  Electric  Liohtixg  Engineers  of  New  Enclakd.  Sec- 
retary, Wells  E.  Holmes,  308  Washington  St.,  Newton,  Mass.  Annual 
meetings  held  in  Boston,  third  Wednesday  in  Maich. 

Association  or  Iron  and  Steel  Electrical  Engineers.  Secreury, 
G.   H.   Winslow.   National  Tube  Company.  Pittsburg.  Pa. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  Milwaukee,  Wis.  Next  meeting,  Montreal,  Que..  June  n.  »5 
and  36,  1908. 

Canadian  Electrical  Association.  Secretary.  T.  S.  Young.  104 
Confederation  Life  Building,  Toronto.  OnL 

Canadian  Street  Railway  Association.  Secretary.  Allan  H.  Royce, 
48  King  St.  W.,  Toronto.  Ont. 

Central  Electric  Railway  Association.  Secretary,  W.  F.  Mulhol- 
land,  Indianapolis,  Ind. 
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Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
John   F.    Dostal,   405    17th   St.,    Denver,   Col. 

Electric  Club  of  Cleveland.  Secretary,  Geo.  L.  Crosby,  1200 
Schofield  Building,  Cleveland,  Ohio. 

Electrical  Contractors'  Association  or  New  York  State.  Secretary, 
John  P.   Faure,   77  Water  St.,   Ossining,  N.  Y. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary, Chas.  J.   Sutter,   1220  Pine  St.,  St  Louis,  Mo. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  209 
Slate  Street,  Room  1002,  Chicago.  Annual  meeting,  Chicago,  January, 
each  year. 

Electrical  Trades  Association  of  Canada.  Secretary,  Wm.  R. 
Stavely,   Royal   Insurance  Building,   Montreal,   Can. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederick  P. 
V'ose.  Marquette  Building,  Chicago.  Next  meeting,  Chicago,  November 
7.    1907. 

Electrical  Trades  Association  op  Philadelphia.  Secretary,  E.  A. 
Symmes.  810  Drexel  Building,  Philadelphia,  Fa.  Meetings,  second  ard 
fourth  Thursdays  of  each   month. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott,  Claus  Spreckles  Building,  San  Francisco,  Cal.  Monthly 
meetings.  San  Francisco,  first  Thursday  of  each  month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  St,  New  Yorlc. 
Board  of  Directors  meets  second  Friday  of  each  month. 

Empire  State  Gas  &  Electrical  Association.  Secretary,  Charles 
H    B.  Chapin,   154  Nassau  St,  New  York. 

Engine  Builders'  Association  of  the  United  States.  '  Secretary, 
T.  I.  Lyle.  39  Cortlandt  St..  New  York. 

Illinois  State  Electrical  Association.  Secretary,  H.  E.  Chubbuck, 
La  Salle,  111. 

Illuminating  Engineering  Society.  Secretary,  V.  R.  Lansingh, 
33  West  39th  St.,  New  York.  Sections  in  New  England,  Philadelphia, 
Pittsburg  and  Chicago.  Meetings  in  New  York,  second  Friday  of  each 
month. 

Independent  Telephone  Association  of  Southern  Indiana.  Secre- 
tary.  E.   W.    Landgrebe.  Huntingburg,   Ind. 

IsTERNA-ftONAL  ASSOCIATION  OP  MUNICIPAL  ELECTRICIANS.  Secretary, 
Frank  P.   Foster,  Coming,  X.   Y.     Next  meeting,  Detroit,  Mich.,   1908. 

International  Independent  Telephone  Association.  Secretary, 
Charles  West.     Next  meeting,  Chicago,  January  21,  22  and  23,  1908. 

Iowa  Electrical  Association.  Secretary,  L.  B.  Spinney,  Iowa  State 
College,   Ames,   la. 

Iowa  Independent  Telephone  Association.  Secretary,  C.  C.  Deering, 
Boone.  la.  Next  meeting.  Cedar  Rapids,  la.,  second  Tuesday, 
March,   1908. 

Iowa  Street  &  Interurban  Association.  Secretary,  L.  D.  Mathes, 
Dubuque,  la. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.   Nicholson,  Newton,  Kan. 

Kentucky  Independent  Association.  Secretary,  James  Marct,  Mount 
Vernon,  Ky.     R<gular  meeting,  second  Tuesday  in  October  each  year. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
Clark,  70  Kilby  St,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  August 

Michigan  Electrical  Association.  Secretary,  A.  C.  Marshall,  Port 
Huron,    Mich. 

Missomi  Independent  Telephone  Association.  Secretary,  Houck 
McHcnry.  Jefferson  City,  Mo. 

NATiOfAL  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,    Ind. 


National  Electric  Light  Association.  Secretary,  W.  C.  L.  Eglin, 
Philadelphia,  Pa. . 

National  Electrical  Contractors'  Association  of  the  United  States, 
Secretary,  W.  H.  Morton,  94  Genesee  St.,  Utica,  N.  Y. 

National  Electrical  Trades  Association.  Secretary,  Fred  P.  Vose, 
1343  Marquette  Building,  Chicago. 

National  Interstate  Telephone  Association.  Secretary,  A.  L.  Tetu, 
Nashville,  Tenn.     Ne.<t  meeting,   Chicago,  January  21,   22  and  23,    1908. 

Nebraska  Electrical  Association.  Secretary,  William  Br.^dford, 
Lincoln,  Neb.     Next  meeting,  Omaha,  June,    1908. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each   month. 

New  England  Street  Railway  Club.  Secretary,  John  T.  Lane.  12 
Pearl  St.,  Boston,  Mass.     Meets  last  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  33  West  39th 
St.  New  York. 

New  York  State  Independent  Telephone  Association.  Secretary, 
R.  M.  Eaton,  Niagara  Falls,  N.  Y. 

Northwestern  Electrical  Association.  Secretary,  Roger  N.  Kimball, 
Kenosha,  Wis.     Next  meeting,  Milwaukee,  January,  1908. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio. 

Ohio  Independent  Telephone  Association.  Secretary,  Ralph  Reamer, 
Portsmouth,   Ohio. 

Ohio  Society  of  Mech.-.nical,  Electrical  &  Steam  Engineers. 
Secretary,  F.  \V.  Ballard,   104  Canal  St,  Cleveland,  Ohio. 

Oklahoma  Electric  Light,  Railway  &  Gas  Association.  Secretary, 
Charles  W.   Ford,   Oklahoma  City,  Okla. 

Old  Time  Telegraphers'  &  Historical  Association.  Secretary,  John 
P.rant,    195   Broadway,  New  York. 

Pacific  Coast  Electrical  Transmission  Association.  Secretary, 
Samuel   G.   Reed,  Portland,  Ore. 

Pennsylvania  State  Independent  Telephone  Association.  Secretary, 
i:.  E.   Bradley,   136  South  Second  St,  Philadelphia,  Pa. 

Pike's  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer,  Colorado 
Springs,  Col.     Meeting  second  Saturday  of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
Arthur  L.  Williston,  Pratt  Institute,  Brooklyn.  N.  Y. 

South  Dakota  Telephone  Association.  Secretary,  E.  R.  Buck, 
Hudson.  S.  D. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  R.  B. 
Stichter,  Dallas,  Tex.     Next  meeting,  El  Paso,  Tex. 

Street  Railway  Accountants'  Association  of  America.  Secretary, 
E.  M.  White,  Box  34s,  Hartford,  Conn. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
J.    H.    Pardee,    Canandaigua,    N.    Y. 

Vermont  &  New  Hampshire  Independent  Telephone  Association. 
Secretary,   G.   W.    Buzzell,   St   Johnsbury,   Vt 

Vermont  Electrical  Association.  Secretary,  C.  C.  Wells.  Middle- 
bury,  Vt 

Underwriters'  National  Electric  Association.  Secretary.  Electrical 
Committee,  C.  M.  Goddard,  55  Kilby  St.,  Boston,  Mass.  Next  meeting, 
March,   1908. 

Western  Society  op  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Wednesday  of  each  month,  except 
January.  July  and  August     Annual  meeting,  first  Tuesday  after  Jan.   1, 
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t'MTED   STATES   PATENTS   ISSUED   OCT.    22,    1907. 
Konductcd  by  Rojcnbauni  &  Stockbridge.  Pat.  Attys..4f  Park  Row.  N.  V.l 

1-^8.648.  SEMAPHORE  SIGNAL;  Fred  B.  Corey,  Schenectady.  N.  Y. 
App.  filed  March  27.  1Q07.  Mechanical  and  electrical  features  of 
construction  of  a  motor-driven  semaphore,  with  a  Hop  motion  switch 
by  which  the  motor  i«  controlled. 

868.6^0.  EXPRESSION  MECHANISM  FOR  SELF  PLAYING  IN- 
STRUMENTS; George  H.  Davis.  We»t  Orange.  N.  J.  App.  filed 
April  18,  1905.  The  keys  of  the  instrument  have  depending  levers 
projecting  in  proximity  to  a  continuously  rotating  cylinder  and  adapted 
to  be  pressed  into  contact  therewith  by  electromagnets. 

«68,6ti  INSULATED  MF.TAL  CROSS  TIE:  Alva  C.  Dinkey,  Pitls- 
huTii,  Pa.  App.  filed  Dec.  31.  1906.  Metallic  cross-ties  with  a  bushed 
riveted  connection  to  the  track  rails. 

868,6«4  PROCESS  OF  MAKING  RAIL  BONDS;  Albert  B.  Herrick, 
Ridiicwood.  N.  J.  App.  tilr.l  Mav  ■^.  >'!•<.>.  A  prnce"  of  inanufac- 
lurlnir  tail  bond,  whirh  ron.i.l*  in  forming  Ihe  bond  .(rand-  into  the 
desired  •hape.  and  then  fitting  «oldrr  strips  over  the  portions  of  the 
same  that  are  to  be  u«ed  for  Ihe  terminals  of  the  bond. 


868,670.  ELECTROLYSIS  OF  FUSED  ALKALINE  (IlLOUIDS; 
Franz  von  Kugelgcn  and  George  O.  Seward,  llolcombs  Rock,  Va. 
App.  filed  June  M.  i9oi.  The  process  which  consists  in  eleclrolyzin^ 
a  mixture  of  an  alkaline  chlorid  with  a  fluorid  of  higher  decomposi- 
tion voltage. 

868,674.  ELECTRIC  SIC.N;  Carl  O.  Lindstrom.  Chicago.  111.  App.  filed 
April  7,  ign6.  Relates  to  sockets  for  clectric.illy  npcr.iird  signs,  and 
aims  to  provide  a  structural  formation  by  which  Ihe  ordinary  socket 
can  be  adapted  to  illuminate  the  face  of  a  sign  in  any  desired  plane. 

868,696.  SELF-WINDING  ELECTRIC  CLOCK:  Arthur  F.  Poole. 
Wheeling.  W.  Va.  App.  filed  Jan.  34.  1906.  Relates  to  selfwinding 
clocks  of  the  type  lewound  at  proper  intervals  by  mechanical  means 
brought   into   action   by    the   automatic  closure   of   an   electrical   circuit. 

868.723.  CONTROL  OF  MOTOR-OPERATED  DOORS;  David  W. 
Taylor,  Washington.  D.  C.  App.  filed  May  14.  1906.  Relates  to  the 
control  of  bulkhead  donr«  which  are  designed  to  be  sinuiltaiieously 
closed  from  a  <ii«tanl  point  or  individiiallv  controllable  at  the  local 
point.  Provides  means  bv  which  the  man  at  the  door  can  take  the 
control  away  from  the  distant  operator  as  long  as  he  has  his  hand 
on    the    controller. 
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fiUH,72Q.  BATH  FOR  OBTAINING  ELECTROLYTIC  METALLIC 
DEPOSITS;  Leopold  Trunkhahn,  Vienna,  Austria-Hungar>-.  App. 
filed  June  4^  1906.  A  bath  for  producing  electrolytic  metallic  de- 
posits comprising  one  or  more  sugars  and  a  ferment. 

868,740.  ELECTRICAL  PIANO-PLAYING  ATTACHMENT;  Joseph 
Wchcr,  Brooklyn,  N.  Y.  App,  filed  Sept.  14,  1905.  Provides  a  frame 
or  housing  for  llic  actuating  and  controlling;  devices  comprised  in  a 
self-playing'  attachment  for  pianos,  such  housing  being  arranged  to  oc- 
cupy a  minimum  amount  of  space  when  the  apparatus  is  put  away 
beneath    the    keyboard. 

868.751.  ELl'XTRICAL  CONNECTORS;  Frederick  H.  Ayer,  Chicago 
Heights,  III.  App.  filed  Feb.  23,  1907.  The  bond  connector  wire  has 
a  three-sided  transverse  section  01  such  a  character  that  it  co-oper- 
ates with  a  notched  tapering  plug  to  completely  fill  a  circular-drilled 
hole  in  the  rail  web. 

868.752.  VARIABLE  REACTIVE  COIL;  Ralph  E.  Barker.  Lynn,  Mass. 
App,  filed  Jan.  23.  1007.  Construction  of  coils  of  variable  reactance 
for  regulating  the  vohape  -iiii.plv  to  alt^^-rnriting  current  devices.     Has 
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a  core  forming  a  closed  magrtetic  circuit  of  varying  cross-section, 
and  a  winding  thereon,  the  core  and  winding  being  'relatively  ad- 
justable. 

868,769.  PROCESS  FOR  THE  RECOVERY  OF  NICKEL  FROM  ORE: 
Charles  H.  Ehrenfeld  and  Jacob  R.  Grove,  York,  Pa.  App.  filed 
Jan.  27,  J906.  Relates  to  processes  by  which  metal  is  completely  ex- 
hausted from  an  ore  and  incorporated  into  a  suitable  solution  by 
electrolysis  at  the  anode,  being  deposited  in  metallic  form  upon  the 
cathode. 

868. 7S0.  TROLLEY  WHEEL  GUARD;  Charles  Harkness.  Providence. 
R.  I.  App.  filed  Feb.  16,  1905.  Patentee  has  a  pair  of  arms  swing- 
ing on  each  side  of  the  trolley  harp  and  carrying  at  their  extremities 
convex   rollers. 

868,781.'  ELECTRIC  SWITCH;  Chester  S.  Hill.  Williamsport,  Pa. 
App.  filed  JTuly  16,  1906.  The  car  carries  a  specially  shaped  magnet 
depending  in  close  proximity  to  the  ground  and  which  causes  the 
magnetic  actuation  of  certain  circuit  closing  devices  in  the  track  bed 
when  energized. 

868,806.  ELECTRIC  MOTOR:  Oscar  H.  and  Alphonse  F.  Piepcr,  Roch- 
ester, N.  Y.  App.  filed  Nov.  25,  1905-  Relates  to  a  governor  con 
trolling  apparatus  for  an  electric  motor  for  keeping  it  at  constant 
speed. 

868,864-  ELECTRIC-CONTROLLING  SYSTEM:  Ray  P.  Jackson.  Wil- 
kinsburg.  Pa.  App.  filed  Nov.  23,  1904.  Provides  means  for  prevent- 
ing a  circuit  breaker  of  a  system  from  closing  after  it  has  been  caused 
to  open  by  an  overload  on  the  motors  until  after  the  reversing  switch 
has  been  moved  to  its  off  position. 

868,880.  SOUND  TRANSMITTER  AND  RECEIVER;  Arthur  J. 
Mundy,  Boston,  Mass.  App.  filed  April  23,  1902.  Has  a  globular 
shell  sunk  beneath  the  surface  of  the  water  in  submarine  signaling. 
and  which  contains  sensitive  transmitters  adapted  to  operate  with 
telephone    receivers   at   a   distant   point. 

868,889.  TROLLEY-OPERATING  VALVE;  Robert  H.  Rogers.  Schenec- 
tady, N.  Y.  App.  filed  Nov.  17,  1905.  A  pneumatic  apparatus  for 
controlling  the  shoes  or  trolleys  and  for  electric  locomotives. 

868,911.  ELECTRIC  RAILWAY  SYSTEM;  John  L.  Crouse,  New  York, 
N.  Y.  App.  filed  Dec.  29,  1904.  Relates  to  electric  railway  systems 
which   employ   both   trolley   and  third-rail   conductors  alternately  used 
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at  different  points  of  the  system.  Covers  electrical  means  for  con- 
trolling the  respective  shoes  or  collectors. 

868,929.  ELECTRIC-CONTROL  SYSTEM:  Ray  P.  Jackson.  Wilkins- 
burg,  Pa.  App.  filed  April  3,  1905.  Provides  a  means  for  retaining 
the  reversing  switch  in  closed  circuit  position  after  it  has  been  moved 
to  that  position  until  after  the  circuit  breaker  is  opened. 

868,033.  TELEPHONE  EXCHANGE;  Frank  A.  Lundquist,  Chicago, 
III.  App.  filed  May  20,  1904.  Mechanical  features  and  electric  cir- 
cuits  of   automatic   exchange. 

868.967.  AUTOMATIC  TOOL-OPERATING  DEVICE:  Arthur  Clem- 
ens and  David  W.  Pclkcy.  Chicago,  III.  App.  filed  Oct.  9.  1906.  An 
electric  tool  having  a  reciprocating  part  impelled  alternately  by  a  pair 
of  solenoids,  the  circuits  of  which  are  completed  by  plunger  switches. 


868.968.  POLE  CHANGER;  Walter  H.  Collon.  Chicago,  111.  App.  filed 
Aug.  6,  J  906.  A  pole  chanfer  for  rcvcrBible  dynamos  having  a  re- 
versible _  wheel  with  a  recess  in  its  pcrijihcry  and  an  osctllatable  mem- 
ber having  a  lost  motion  connection  with  the  switch  and  engaging  the 
wheel  at  said  recess. 

869.012.  FILAMENT  FOR  .  INCANDESCENT  LAMPS:  K.  McOuat 
and  H.  W.  F.  Lorcnz,  Amsterdam.  N.  Y.  App.  f  '  '  004, 
The  process  of  making  incandescent  filaments  v.'  lip- 
ping a  carbonized  core  in  a  caramel  solution  com  ded 
metallic  light-emitting  particles  in  mechanical  su  :  .y  a 
coat  is  deposited  on  said  core  through  which  saiO  i.ariK  ■■-  irc  dis- 
persed, and  carbonizing  said  coat  to  render  said  coat  and  said  particles 
integral    with  said  core. 

869.013.  INCANDESCENT  FILAMENT  AND  PROCESS;  E.  McOuai. 
et  al.,  Springfield,  Ohio.  App.  filed  Dec.  6.  1905.  The  process  ot 
making  incandescent  lamp  filaments  which  consists  in  incorporating  a 
metal  and  silicon  in  the  filament  and  forming  a  silicid  by  reaction 
between  the  metal  and  the  silicon  components. 

869.014.  ELECTRIC  FIRE  ALARM;  John  A.  Obestcr,  Passaic,  N.  J. 
App.  filed  April  25,  1907.  Relates  to  apparatus  for  detecting  the  lo- 
cation of  fire  in  buildings  and  includes  a  thermometer  which  closes 
a  circuit  ringing  an  alarm  bell  at  a  pluralir/  of  points. 

869,018.  CLAMP  INSULATOR;  George  Pollock  and  William  E.  Werd. 
Deer  Lodge,  Mont.  App.  filed  May  9,  1907,  Type  of  insulator  made 
on  halves  and  adapted  to  exert  a  leverage  upon  a  wire  so  as  to  grip 
it  tightly  in  position  as  well  as  to  insulate  it  thoroughly  from  sur- 
rounding  parts. 

869,027.  ELECTRIC  RAILROAD;  William  G.  Spiegel.  New  York. 
N.  Y.  App,  filed  July  17^  1906.  A  sectionally  energized  third-rail 
thrown  into  circuit  in  advance  of  the  train  and  disconnected  after 
the  passage  of  the  train.  Relates  particularly  to  the  method  of  avoid- 
ing sparking. 

869,031.  LIGHTNING  ARRESTER;  Clark  I.  Stocking.  Hiawatha.  Kan. 
App.  filed  Jan.  3,  1907.  Construction  of  lightning  arrester  dcsigneii 
to  be  dust  and  moisture  proof. 

869,060.  ELECTRIC  LINE  FUSE;  Frank  B.  Cook,  Chicago.  IlL  App. 
filed  Oct.  8.  1906.  Provides  construction  of  terminals  for  a  fuse  of 
the  enclosed  type,  which  are  made  of  sheet  metal,  and  so  designed 
that  the  fuse  will  lie  substantially  parallel  with  the  line  wire  when 
in  service  on  the  same. 

869.067.  TELEPHONE  SYSTEM;  W.  W.  Dean.  Chicago.  111.  App. 
filed  Feb.  16,  1903.  In  a  telephone  sj'stem.  the  combination  with  a 
plurality  of  telephone  lines,  each  having  a  cut-off  relay  actuated  over 
a  portion  of  the  talking  circuit,  a  ringing  generator  adapted  to  be 
connected  with  a  line  to  call  a  wanted  subscriber,  means  for  main- 
taining   said    cut-off    relay    actuated    during    ringing,    and    automatic 
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controlled  by  the  called  subscriber  for  disconnecting  said  gen- 
erator at  the  central  office,  substantially  as  described. 

(,094.  METHOD  OF  PRODUCING  SULFURIC  ACID;  Isidor  Kit- 
see.  Philadelphia.  Pa.  App.  filed  July  21,  1906.  The  method  of  pro- 
ducing sulfuric  acid  whicli  consists  in  subjecting  a  continuous  stream 
of  suFfurous  gas  in  the  presence  of  nccessarj-  moisture  to  the  action 
of  an  electric  current  adapted  to  modify  the  chemical  constituents  of 
said  gas  to  convert  the  same  into  sulfuric  acid. 

1.102.  DYNAMO  ELECTRIC  MACHINE:  Mathias  Pfatischcr.  Phila- 
delphia, Pa.  App.  filed  July  5.  lOo"-  Provides  a  construction  of 
magnetic  circuit  of  the  commutating  field  in  dynamo  electric  ma- 
chines where  it  is  advisable  or  necessary  to  create  an  auxiliary  mag- 
netic field   for   the  purpose   of   effecting   good  commutation. 

M14.  MASSIVE  BORON  CARBID  AND  PROCESS  OF  M.\K1NG 
S.*\ME;  Samuel  A.  Tucker.  New  York,  N.  V.  App.  filed  l>ec.  19. 
1906.  The  method  of  producing  practically  pure  boron  carbon, 
which  consists  in  bringing  a  boron  compound  and  carbon  in  an  en- 
closure to  the  requisite  temperature  to  produce  the  reaction,  and 
controlling  the  pressure  within  the  enclosure. 

1,119.  TELEPHONE  SYSTEM;  H.  G.  Webster.  Chicago.  111.  App. 
filed  Dec.  13,  1902.  In  a  telephone  system,  the  combination  with  a 
telephone  line,  of  two  line  relavs  therefor,  a  cord  circuit,  a  pair  of 
supervisory  relays  associated  therewith,  and  means  for  connecting 
said  relays  in  shunt  to  said  line  relays  when  a  connection  is  estab- 
lished  with   the   line. 

1.163.  INSUL.\TOR:  William  J.  Devine.  Norwalk.  Conn.  App.  filed 
July  23.  1907.  .'.  plurality  of  clips  with  V-shaped  edges  which  dove- 
tail' or  rabbitt  together  and  which  have  grooves  for  the  passage  of 
the  conductors. 

1.185.  SELF  EXCITING  .\LTERNATINGCURRENT  DYNAMO;  M. 
Latour,  Sevres.  France.  App.  filed  July  9.  1901.  In  a  self-exciring 
alternating  current  generator,  an  armature  having  a  distributed  wind- 
ing, a  field  having  a  distributed  winding  and  a  many-part  commu- 
tator, and  means  tor  supplying  polyphase  currents  to  said  field  wind- 
ing   through   said   commutator. 

i,iS6.  SHUNT  WOUND  SELF  EXCITED  ALTERN.VTOR:  M.,  C. 
A.  Latour,  Sevres,  France.  App.  filed  Aug.  8.  1903.  In  combina- 
tion, an  alternating  current  generator  comprising  relatively  rotatable 
members,  one  of  which  is  mechanically  driven,  and  each  of  which  is 
provided  with  a  distributed  winding,  polyphase  shunt  connections 
joining  together  said  windings  to  provide  paths  for  currents  wherebv 
the  generator  becomes  self-exciting  and  a  load  circuit  supplied  with 
current  from  said  generator. 

1.187.  COMPOUNDED  SELF-EXCITED  ALTERNATOR:  M  C  A. 
Latour,  Sevres.  France.  App.  filed  Aug.  8.  1003.  In  an  altem«ting- 
current  generator,  a  field  having  a  distributed  windmg  connected  to 
n  many-part  commutator,  and  means  for  sm-plying  to  the  winding 
polyphase  currents  taken  part  in  derivation  from  the  armature,  and 
part  in  scries  with  the  line. 

1.196.  RAILWAY  SIGNAL:  Robert  D.  Peters.  Knox.  Ind.  App.  filed 
July  25.  1903.  Details  of  construction  of  an  clcctrica11y-opcrat«d 
semaphore  signal  having  a  semaphore  arm  directly  connected  to  the 
motor  shaft  which  has  stops  limiting  its  niovrmcnt  to  a  quarter  of  a 
revolution. 
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The  Industrial  Situation. 

The  financial  events  of  the  second  half  of  October  have  been 
nota'ble  in  their  immediate  eflfect  on  industrial  conditions. 
There  have  been  some  pretty  sharp  convulsions  in  the  lasl  two 
or  three  years,  and  the  decline  in  stock  values  began  some  time 
ago;  but  the  steady  march  of  commerce  and  industry  was  in 
no  wise  interrupted.  Through  it  all  consumption  kept  ahead 
of  production,  prices  rose,  labor  demanded  more  and  more,  and 
real  estate  booms  aflected  well-nigh  every  part  of  the  country. 
Now  for  the  first  time  in  a  long  period,  and  dating  from  the 
sensational  drop  in  copper,  the  industrial  situation  has  changed, 
and  with  it  we  see  contraction  everywhere.  It  is  now  simply 
a  question  how  far  this  check  to  industry  associated  so  closely 
with  financial  troubles,  can  go  as  a  result  cf  what  will  be  known 
hereafter  as  the  panic  of  1907. 


It  may  not  be  unsafe  or  unwise  to  hazard  the  prediction  that 
a  turn  has  already  come  for  the  better,  shortening  the  inevitable 
period  of  dullness  and  restriction.  Each  succeeding  trouble 
of  this  nature  finds  the  American  people  richer  in  accumulated 
wealth,  stronger  in  developed  resources,  and  with  no  loss  of 
resilience.  A  continent  with  less  than  one  hundred  million 
population  capable  of  sustaining  in  comfort  one  thousand 
million  is  not  likely  to  be  seriously  checked  or  chilled  by  such 
trivial  spasms  as  those  of  October,  or  by  even  great  disasters 
like  a  civil  war.  Fortunately,  at  the  present  moment,  there  is 
general  understanding  of  the  soundness  of  all  the  underlying 
conditions  and  everywhere  a  resolve  to  repair  by  swift,  well- 
directed  endeavor  the  damage  of  the  storm.  The  insanity  of 
hoarding,  shown  as  an  intense  craze  of  panic  a  couple  of  weeks 
ago,  is  again  succeeded  by  normal  confidence  in  banks  and  other 
depository  institutions.  It  is  felt,  and  the  feeling  cannot  be 
manifested  too  strongly  in  actions,  that  the  best  policy  for  every 
business  man  is  to  pay  up  promptly.  It  js  a  mere  truism  that 
ten  thousand  dollars  passed  out  in  settlement  of  one  account 
can  liquidate  in  ten  days  ten  times  that  amount  of  indebtedness 
as  it  goes  from  hand  to  hand,  and  come  back  ready  to  create 
new  values. 


Of  course  the  eflfect  of  the  troubles  precipitated  by  the  copper 
gamblers  has  been  sharply  felt  in  the  electrical  industries,  ever 
in  the  vanguard  of  progress  and  calling  for  large  sums  in 
development.  Several  energy-transmission  enterprises  of  inher 
tnt  merit  have  been  checked,  and  the  underwriting  on  many 
trolley  and  lighting  schemes  is  temporarily  slopped.  We  do 
not  think  this  will  last  long,  but  while  it  lasts  the  occasion  is 
certainly  a  good  one  for  pushing  the  manufacture  and  sale  of 
all  manner  of  minor  appliances,  apparatus  and  energy-selling 
plans.  Now  if  ever  is  the  time  to  prove  the  oft-asserted  claims 
of  electricity  on  the  score  of  economy,  comfort,  safety,  conve- 
nience and  adaptability.  In  fact,  the  public  utility  companies 
have  a  great  opportunity  in  pushing  their  business,  rather  than 
in   contracting   it,   to  be   a   powerful    factor   in   alleviating    iho 
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situation  and  in  laying  deeper  foundations  for  the  larger  pros- 
perity of  the  near  future.  One  thing  we  may  now  hope  for, 
and  that  is  at  least  a  partial,  if  not  a  complete  cessation  of 
the  corporation  baiting  that  has  gone  on  so  long.  It  is  well 
that  the  arrogance  as  well  as  the  avarice  of  some  modern  lead- 
ers of  finance  and  industry  should  be  hit  hard  by  the  law, 
wherever  evil  and  criminality  have  developed;  but  let  us  not  for- 
get that  the  corporate  principle  lies  at  the  basis  of  our  great 
modern  development  and  is  capable  of  infinite  good  if  properly 
utilized.  We  do  not  need  any  more  sumptuary  laws,  but  rather 
fewer  of  them,  enforced  in  a  conservative  spirit,  and  then  every 
inhabitant  of  the  country  will  be  benefited. 


Culmination  of    Wireless  Telegraph   Impulses  at 
THE  Antipodes  of  the  Sending  Station. 

The  letter  from  Mr.  Ernest  F.  Smith  in  our  correspondence 
columns  this  week  on  the  subject  of  the  intensity  of  wireless 
telegraph  signals  at  great  distances  from  the  sending  station 
affords  an  opportunity  for  interesting  speculation.  Mr.  Smith 
points  out,  although  the  same  suggestion  has  been  published  be- 
fore, that  a  wave  which  spreads  at  uniform  speed  and  with 
uniform  attenuation  in  all  directions  from  a  sending  station  on 
a  sphere,  should  continually  weaken  in  local  intensity  until  it 
reached  the  equator  of  the  globe  with  respect  to  that  station. 
Beyond  that  distance  the  wave  front  tends  to  shorten  and  not 
to  lengthen,  until  at  the  antipodes  of  the  ending  station  it  should 
tend  to  collect  into  a  point  with  a  splash  or  culmination.  This 
would  depend,  of  course,  upon  whether  the  rate  of  absorptive 
attenuation  fell  below  a  certain  critical  value.  If,  for  instance, 
the  absorption  were  so  great  as  to  make  the  wave  inappreciably 
faint  at  a  distance  of  say  100  miles,  then  it  is  clear  that  there 
would  be  no  use  looking  for  an  antipodal  splash  12,000  miles 
away.  On  the  other  hand,  if  the  wave  could  be  safely  detected 
up  to  the  equator  from  the  sending  station,  or  up  to  the  ring 
6000  miles  ofT,  so  as  to  start  fairly  on  its  narrowing  career,  it 
would  be  reasonable  to  hope  for  a  distinct  culmination  at  the 
antipodes.  Thus  far  we  believe  that  there  is  no  authentic  or 
reliable  information  as  to  the  reception  of  signals  over  6000 
miles  away  from  their  base,  though  there  have  been  certain 
newspaper  reports.  There  is,  of  course,  no  reason  why  they 
should  not  be  found  at  such  distances,  if  they  are  sufficiently 
strong  at  the  start.  All  wireless  telegraphists  scattered  about 
the  ocean  world  should  be  encouraged  to  keep  watch  for,  and 
record  of,  faint  signals  from  afar,  in  order  to  transfer  anti- 
podal wireless  telegraphy  from  the  class  of  interesting  specula- 
tion into  the  class  of  determined  fact. 


The  Inductance  of  a  Solenoid  of  Given  Number 
of  Layers. 
The  recent  introduction  of  very  high  frequency  currents  into 
practical  use  for  various  purposes,  such  as  wireless  telegraphy, 
has  brought  the  inductance  of  coils  into  prominence.  Not  only 
must  the  inductances  of  coils  be  known  if  their  performances 
are  to  be  under  control,  but  these  inductances  must  also  be 
known  to  a  relatively  high  degree  of  accuracy,  hence  in  timing 
circuits  as  it  is  in  target  shooting  with  a  rifle — a  small  deviation 
makes  all  the  difference  between  hitting  and  missing.  With 
low-frequency  currents  the  inductance  of  coils  is  not  so  fre- 
quently needed  to  be  known,  if  only  bi'causo  low-froi|ucncy  in- 


duction coils  almost  always  employ  iron  cores,  ^nd  once  we  put 
an  iron  core  into  a  coil,  we  can  make  the  inductance  of  the 
coil  almost  what  we  please.  The  inductance  of  an  iron-cored 
or  ironclad  coil  is  almost  a  meaningless  term,  since  so  much 
depends  upon  the  permeability  and  previous  magnetic  history 
of  the  core.  An  air-cored  coil,  on  the  other  hand,  has  a  very 
definite  inductance,  that  does  not  appreciably  vary  with  the 
strength  of  the  current  in  the  coil.  The  article  by  Mr.  Louis 
Cohen,  on  page  920  of  this  number,  points  out  that  Maxwell's 
formula  for  the  inductance  of  a  many-layered  helix  involves  the 
assumption  that  the  magnetic  flux  is  uniform  and  parallel 
through  all  the  turns.  In  other  words,  the  formula  applies  only 
strictly  to  an  indefinitely  long  helix.  In  ordinarily  short  helices 
the  correction  due  to  the  divergence  of  the  magnetic  flux  at  the 
ends  may  be  considerable.  Formulas  are  given  for  reaching  a 
closer  determination  of  the  inductance  in  a  many-layered  helix. 
These  formulas  are  lengthy,  but  are  not  difficult  to  handle,  and 
they  ought  to  be  of  material  service  to  those  who  have  occasion 
to  determine  such  constants  with  precision.  The.  ordinary 
simple  formula  for  the  inductance  of  a  single-layered  helix 
without  correction  for  divergence  of  magnetic  flux  near  the 
ends  depends  only  on  the  volume  of  the  helix  and  on  the  num- 
ber of  turns  of  wire  pet  linear  centimeter  of  the  winding.  If 
we  call  this  number  the  multiplicity  of  the  winding,  the  simple 
formula  makes  the  inductance  in  absolute  henrys  equal  to  4^ 
times  the  cylindrical  volume  enclosed  by  the  winding  in  cubic 
centimeters,  times  the  square  of  the  multiplicity.  The  article 
supplies  a  brief  and  seemingly  valuable  formula  of  closer  ap- 
proximation. 


The    Influence  of  Transoceanic  Wireless  Telec- 
RAPHY  ON  Submarine  Cable  Traffic. 

Now  that  wireless  telegraph  messages  are  being  forwarded 
across  the  Atlantic  Ocean,  and  it  is  announced  that  an  ether 
circuit  has  been  opened  between  Ireland  and  Cape  Breton 
Island  for  traffic,  it  is  worth  while  considering  what  eflfect 
wireless  transoceanic  telegraphy  is  likely  to  have  on  the  sub- 
marine transoceanic  cable  telegraphy.  Up  to  the  present  time, 
the  field  and  scope  of  wireless  telegraphy  have  been  practically 
confined  to  maintaining  communication  with  or  between  ships 
at  sea.  In  this  field,  wireless  telegraphy  is  without  a  rival,  and 
its  effect  has  been  profound.  Formerly,  a  vessel  outside  of 
legal  three-mile  shore  limits  was  virtually  beyond  the  pale  of 
knowledge,  government  guidance  or  communication,  except  in 
so  far  as  other  incidentally  passing  vessels  might  bring  knowl- 
edge or  communication.  We  have  changed  all  that  forever. 
.Mready  the  large  passenger  steamers  crossing  the  .'Ktlan'ic  are 
commonly  within  receptive  range  of  news  and  communication, 
either  from  one  shore  or  the  other,  all  the  way  across.  It  is 
reasonable  to  hope  that  in  times  to  come  no  large  vessel  will 
ever  be  out  of  receptive  communication  with  her  head  office.  This 
will  mean  that  the  ocean,  which  as  we  know  represents  about 
three-fourths  of  the  surface  of  the  globe,  is  already  in  process  of 
being  transformed  from  vacant  unreclaimed  territory  to  con- 
trolled territory,  and  the  control  will  no  longer  be  merely  vested 
in  the  government  or  governments  possessing  the  largest  and 
most  efficient  navies,  but  also  in  those  which  possess  the  best 
wireless  telegraph  equipments.  It  is  hardly  possible  for  this  to 
work  otherwise  than  in  the  direction  of  international  unity. 
The  ether  surrounding  the  globe  belongs  as  much  to  Switzer- 
land, without  a  port,  as  to  England  or  Japan,  which  are  nearly 
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all  port.  When  persons  or  countries  are  all  inhabitants  of  the 
same  vehicle  or  environment,  mutual  friendship  and  ■  forbear- 
ance are  forced  upon  all  alike.  Hitherto  wireless  telegraphy 
has  had  so  much  to  do  with  building  up  and  establishing  com- 
mi'.nication  with  floating  stations  and  ships  at  sea  that  it  has 
had  hardly  any  effect  on  submarine-cable  traffic.  Now,  however, 
it  attempts  to  come  into  competition  with  the  submarine  cables. 
It  must  take  a  long  time,  however,  before  that  competition  can 
become  serious.  If  wireless  telegraphy  were  not  to  advance 
beyond  its  existing  stage  of  development  it  is  doubtful  whether 
it  could  ever  become  a  serious  competitor.  But  wireless 
telegraphy  is  still  young,  and  the  atmosphere  above  our  globe 
is  responsive  to  all  kinds  of  artificial  electromagnetic  stimulus. 
We  cannot  foretell  what  advances  wireless  telegraphy  may  make 
as  it  grows  older,  whereas  cable  telegraphy  has  remained  almost 
at  a  standstill  for  many  years.  In  time,  it  might  be  that  no 
more  cables  would  come  to  be  laid;  but  for  the  present  the 
competition  has  only  just  commenced,  and  much  growth  must 
take  place  before  it  becomes  serious. 


The   Power  Factor  of  Condensers. 

.A.  condenser  is  known  to  be  a  highly  efficient  piece  of  appa- 
ratus for  storing  small  quantities  of  electric  energy  during  brief 
periods  of  time,  under  favorable  conditions.  An  air-condenser 
is  only  able  to  store  a  relatively  small  quantity  of  energy  at 
ordinary  atmospheric  pressures,  owing  to  the  electric  weakness 
of  air.  At  ordinary  atmospheric  pressures  air  breaks  electrically 
when  the  electric  intensity  reaches  about  100  units,  and  conse- 
quently air  will  only  hold  about  400  ergs  of  electric  energy  per 
cubic  centimeter.  Nevertheless,  a  well-insulated  air  condenser, 
taking  its  electric  energy  from  alternating  source  of  e.  m.  f., 
will  hold  it  during  each  half  cycle  and  return  it  to  the  circuit 
with  extremely  little  loss.  The  great  bulk  of  an  air-condenser 
of  appreciable  storage  capacity  limits  the  applicability  of  the 
apparatus.  A  cubic  meter  of  ordinary  air  in  an  air-condenser 
can  hardly  hold  40  joules,  although  under  a  pressure  of,  say, 
five  atmospheres  it  may  hold  25  times  as  much.  With  con- 
densers of  solid  dielectric,  such  as  mica,  paper  or  glass,  we  can 
stow  away  more  energy  to  the  unit  of  space,  partly  on  account 
of  the  greater  dielectric  constant,  or  specific  inductive  capacity, 
with  which  the  energy  stowage  rises  proportionately,  and  partly 
on  account  of  the  greater  electric  strength,  or  voltage  capability 
of  the .  insulator,  with  which  the  energy  storage  rises  as 
the  square.  A  glass  condenser  may  stow  away  25,000  ergs 
per  cubic  centimeter,  or  about  60  times  as  much  as  air;  so  that 
for  the  same  energy  contents,  or  for  the  same  horse-power  un- 
der alternating  voltage,  the  glass  condenser  may  be  about  one- 
sixtieth  as  large  as  an  atmospheric  air  condenser.  The 
practical  advantage  thus  in  favor  of  the  glass  condenser  is 
great. 


Unfortunately,  however,  the  condenser  of  solid  material, 
although  it  gains  so  much  in  compactness,  loses  markedly  in 
efficiency.  There  is  leakage  of  the  electric  charge  in  the  con- 
denser, and  there  is  hysteresis  or  a  lagging  behind  of  the  stow- 
age with  reference  to  the  impressed  c.  m.  f.  If  simple  alternat- 
ing e.  m.  f.  be  impressed  upon  the  solid  condenser,  the  charging 
current  will  not  be  exactly  90  dcg.  ahead  of  the  e.  m.  f.  in 
phase.  It  may  be,  say,  88  deg.  ahead.  This  would  mean  that 
the  particular  condenser  had  a  power  factor  of  3.5  per  cent,  or 


that  this  condenser  absorbed  3.5  per  cent  of  the  energy  which 
it  received  for  storage.  An  efficiency  of  96.5  per  cent  might 
still  be  regarded  for  many  practical  purposes  as  satisfactory; 
but  this  is  not  the  worst  of  the  defect.  The  principal  objection 
lies  ordinarily  in  the  fact  that  the  energy  flow  makes  the 
dielectric  hot,  and  dielectrics  behave  worse  at  high  temperatures 
than  at  low  temperatures.  Their  leakage  increases,  their  hys- 
teretic  loss  increases,  and  their  dielectric  strength  decreases. 
Consequently,  the  power  which  can  be  safely  given  to  the  solid 
condenser  is  much  less  than  could  be  given  to  it  if  it  kept  cool. 
Compressed  air  is,  therefore,  perhaps  the  most  absorbtive  sub- 
stance, and  the  most  compact  energy  receiver  of  all,  under 
practical  conditions. 


The  power  factor  of  a  condenser  is  an  important  property 
of  the  condenser  in  view  of  the  above  considerations.  For  some 
purposes  the  power  factor  is  more  important  than  either  the 
capacity  of  the  condenser,  or  its  maximum  watts.  The  August 
number  of  the  Bulletin  of  the  Bureau  of  Standards  contains  a 
paper  on  the  measurement  of  the  power  factor  of  condensers,  . 
by  Mr.  F.  W.  Grover.  A  number  of  methods  of  measurement 
are  discussed,  all  modifications  of  alternating-current  Wheat- 
stone-bridge  tests.  The  results  obtained  with  these  different 
methods  are  compared,  and  are  shown  to  be  in  satisfactory 
mutual  agreement.  The  results  are  stated  in  terms  of  the 
angle  of  quadrature  defect,  or  the  complement  of  the  angle  of 
lead  of  the  condenser  current  with  respect  to  the  simple  alternat- 
ing charging  e.  m.  f.  A  good  mica  condenser  is  shown  to  have  a 
quadrature  defect  of  from  half  a  minute  to  five  minutes  of  arc, 
corresponding  to  a  power  factor  of  from  0.015  per  cent  to 
0.15  per  cent.  Some  mica  condensers  are  stated  to  have  a 
quadrature  defect  of  more  than  10  deg.  How  they  can  be  so 
defective  without  breaking  down  altogether  it  is  difficult  to 
imagine.  Among  the  paper  condensers  tested,  the  quadrature 
defect  varied  from  6  minutes  up  to  8  deg.  Telephone  condensers 
seem  to  have  had  the  largest  defect.  In  most  cases  of  telephonic 
central-station  use,  a  small  defect  is  not  of  great  importance, 
but  in  paper  insulated  telephone  cables  it  is  of  considerable 
importance.  In  such  paper  cables  it  is  known  that  the  presence 
of  even  a  small  quantity  of  water-vapor  has  a  marked  influ- 
ence upon  the  quadrature  defect  and  upon  the  power  factor. 
Whether  the  paper  condensers,  which  are  usually  soaked  in 
melted  paraffin  wax,  contained  water-vapor  is  not  stated. 


The  imporlant  practical  result  is  indicated  by  the  research 
that  absorption  in  a  condenser,  or  the  property  of  accutnulating 
residual  charges;  as  well  as  the  property  of  presenting 
a  different  capacity  by  direct  deflection  with  different  times 
of  charging,  are  all  closely  connected  with  the  power  factor, 
so  that  if  the  power  factor  can  be  kept  very  small,  the  polariza- 
tion, hysteresis,  and  absorption  in  the  condenser  will  be  likewise 
very  small.  .Another  important  fact  deduced  from  the  research 
is  that  the  qi-adrature  defect  of  a  certain  good  mica  one-micro- 
farad condenser  was  90  seconds  of  arc  at  50  cycles,  75  seconds 
at  100  cycles  and  38  seconds  at  970  cycles  per  second;  so  that 
the  defect  and  the  power  factor  appear  to  diminish  with  the 
frequency.  The  research  has  marked  value  because  not  only 
in  pnwer  applications,  but  also  in  wireless  signalling,  the  con- 
denser has  increasing  ulilily,  and  a  low  power  factor  is  of 
iiiipnrlanrr. 
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How   to    Deal    with   the  Trusts. 


At  the  close  of  the  recent  special  convention  on  trusts  in  Chi- 
cago, of  the  National  Civic  Federation,  the  committee  on  reso- 
lutions presented  the  following  report :  "After  20  years  of 
federal  legislation,  as  interpreted  by  the  court,  directed  against 
the  evils  of  trusts  and  combinations  and  against  railroad  re- 
bates, beginning  with  the  Interstate  Commerce  Act  of  1887  and 
the  Anti-Trust  Act  of  1890,  a  general  and  just  conviction  exists 
that  the  experience  gained  in  enforcing  these  federal  acts  and 
others  succeeding  them  demonstrates  the  necessity  of  legislation 
which  shall  render  more  secure  the  benefits  already  gained  and 
better  meet  the  changed  conditions  which  have  arisen  during  a 
long  period  of  active  progress,  both  in  the  enforcement  of 
statute  law  and  in  the  removal  of  grave  abuses  in  the  manage- 
ment of  railroads  and  corporations.  These  changes  now  de- 
manded are : 

"First — Immediate  legislation  is  required,  following  the  rec- 
ommendation of  President  Roosevelt  and  the  Interstate  Com- 
merce Commission,  permitting  agreements  between  railroad 
corporations  on  reasonable  freight  and  passenger  rates,  subject 
in  all  respects  to  tlie  approval  and  supervision  and  action  of 
(he  Interstate  Commerce  Commission. 

"Second — The  enforcement  of  the  Sherman  Act  and  the 
proceedings  under  it  during  the  administrations  of  Presidents 
Harrison,  Cleveland,  McKinley  and  Roosevelt  have  accom- 
plished great  national  results  in  awakening  the  moral  sense  of 
the  American  people  and  in  asserting  the  supremacy  and  majesty 
of  the  law,  thus  effectually  refuting  the  impression  that  great 
wealth  and  large  corporations  were  too  powerful  for  the  im- 
partial execution  of  law.  This  great  advance  has  rendered 
more  secure  all  property  rights,  resting  as  they  must  under  a 
popular  government,  on  universal  respect  for  and  obedience  to 
law.  But  now  that  this  work  is  accomplished,  it  has  revealed 
the  necessity  for  legislation  which  shall  maintain  all  that  the 
Sherman  Act  was  intended  to  secure  and  safeguard  interests  it 
was  never  expected  to  aflfect. 

"As  the  next  step  in  executing  the  determination  of  ilie 
.American  people  to  secure  in  all  industrial  and  commercial  re- 
lations justice  and  equality  of  opportunity  for  all,  with  full 
sympathy  and  loyal  support  for  every  effort  .to  enforce  the 
laws  in  the  past,  we  urge  upon  Congress  without  delay  to  pass 
legislation  providing  for  a  non-partisan  commission,  in  which 
the  interests  of  capital,  of  labor  and  of  the  general  public  shall 
be  represented. 

"This  commission,  like  a  similar  commission  which  proved 
most  successful  in  Germany  in  1870,  shall  consider  the  entire 
subject  of  business  and  industrial  combinations,  and  report 
such  proposals  as  to  the  formation,  capitalization,  management 
and  regulation  of  corporations  (so  far  as  the  same  may  be 
subject  to  federal  jurisdiction)  as  shall  preserve  individual 
initiative,  competition  and  the  free  exercise  of  a  free  contract 
in  all  business  and  industrial  relations.  Any  proposed  legisla- 
tion should  also  include  modification  of  the  prohibition  now 
existing  upon  combinations  on  the  following  subjects: 

"i.  National  and  local  organizations  of  labor  and  their  trade 
agreements  with  employers  relating  to  wages,  hours  of  labor 
and  conditions  of  eu\pIoyment. 

"2.  Associations  made  up  of  farmers  intended  to  secure  a 
stable  and  equitable  market  for  the  products  of  the  soil,  free 
from  fluctuations  due  to  speculation. 

"3.  Business  and  industrial  agreements  or  combinations  whose 
objects  are  in  the  public  interest  as  distinguished  from  objects 
determined  to  be  contrary  to  the  public  interest. 

"4.  Such  commission  should  make  a  thorough  inquiry  into  the 
advisability  of  inaugurating  a  system  of  federal  license  or  in- 
corporation as  a  condition  for  the  entrance  of  certain  classes  of 
corporations  upon  interstate  commerce,  and  also  into  <he  rela- 
tion to  the  public  interest  of  the  purchase  by  one  corporation 
of  the  franchises  or  corporate  stock  of  another. 

"On  no  one  of  these  subjects  must  what  has  been  gained  be 
sacrificed  until  something  better  appears  for  enactment. 

"On  each  of  thi-sc  the  conference  recognizes  differences  be- 


tween good  men.  On  all  it  asks  a  national  non-partisan  com- 
mission to  be  appointed  next  winter  to  consider  the  question 
and  report  at  the  second  session  of  the  approaching  Congress 
for  such  action  as  the  National  Legislature,  in  the  light  of  this 
full  investigation,  may  enact. 

"The  examination,  inspection  and  supervision  of  great  pro- 
ducing and  manufacturing  corporations,  already  begun  by  the 
Department  of  Commerce  and  Labor  and  accepted  by  these 
corporations,  should  be  enlarged  by  legislation,  requiring, 
through  the  appropriate  bureaus  of  the  Department  of  Com- 
merce and  Labor,  complete  publicity  in  the  capitalization,  ac- 
counts, operations,  transportation  charges  paid,  and  selling 
prices  of  all  such  producing  and  manufacturing  corporations 
whose  operations  are  large  enough  to  have  a  monopolistic  influ- 
ence. This  should  be  determined  and  decided  by  some  rule 
and  classification  to  be  devised  by  the  commission  already 
proposed. 

"The  conflicts  between  the  State  and  federal  authority 
raised  in  many  States  over  railroad  rates,  being  now  under 
adjudication  and  under  way  to  a  final  and  ultimate  decision  by 
the  federal  Supreme  Court,  this  conference  deems  the  expres- 
sion of  any  opinion  on  these  issues  unfitting,  and  confidently 
leaves  this  great  issue  to  a  tribunal  which,  for  118  years,  has 
successfully  preserved  the  balance  between  an  indissoluble 
Union  and  indestructible  States,  defining  the  supreme  and 
national  powers  of  the  one,  and  protecting  the  sovereign  and 
individual  powers  of  the  other." 

The  resolutions  were  adopted  as  read,  after  which  the  con- 
ference adjourned  sine  die. 


Mr.  Acheson  Before    New 
Society. 


\  ork    Electrical 


M  Columbia  University,  New  York,  on  October  30,  before 
the  New  York  Electrical  Society,  Mr.  R  G.  Acheson  presented 
a  very  interesting  paper,  entitled  "\  New  Departure  in  Lubri- 
cation." It  dealt  with  his  invention  and  researches  in  "defloc- 
culated"  graphite,  to  which  attention  has  already  been  directed 
in  these  pages. 

Aquadag  is  the  name  Mr.  Acheson  has  given  to  the  new 
lubricant  made  by  suspending  graphite  in  the  water,  while 
Oildag  is  the  name  he  has  selected  for  the  lubricant  made  by 
suspending  graphite  in  oil.  Deflocculated  graphite  in  water 
has  been  found  to  make  an  excellent  lubricant  for  light  work, 
the  graphite  preventing  rust  of  any  of  the  parts,  while  for 
heavier  work  the  Oildag  lubricant  has  been  found  ideal,  he 
said.  He  went  on  to  tell  that  both  Professor  C.  H.  Benjamin, 
dean  of  the  engineering  schools  of  Purdue  University,  and  him- 
self had  made  exhaustive  tests,  each  one  of  which  demonstrated 
the  wonderful  efficiency  of  these  new  lubricants. 

Possibly  the  most  satisfying  test  of  all  was  that  made  at  the 
works  of  the  General  Electric  Company  at  Schenectady,  N.  Y.. 
under  the  supervision  of  W.  L.  R.  Emmett.  These  tests  were 
not  made  to  include  the  co-efficient  of  friction,  but  of  the  tem- 
perature and  the  surface  speed  of  the  shafts  in  the  bearing. 
The  shaft  measured  7'.'  ins.  in  diameter,  resting  in  a  bearing 
21  ins.  in  length.  The  test  covered  both  forced  lubrication  and  oil- 
ring  lubrication.  Not  a  great  deal  of  advantage  was  shown  in 
the  case  of  the  forced  feed  lubrication,  the  presence  of  the 
graphite  holding  down  the  temperature  but  a  very  little.  In  the 
lest  on  the  oil  ring  feed,  however,  verj'  pronounced  advantages 
were  shown  in  favor  of  the  graphite. 

It  is  astonishing  to  think  that  the  graphite  content  as  used 
in  these  tests  was  0.35  of  i  per  cent  of  the  weight  of  the  oil, 
but  the  tests  showed  that  with  the  same  pressure  and  tempera- 
ture "a  shaft  can  be  run  from  50  to  100  per  cent  faster  with  the 
graphite  in  the  oil  than  with  the  plain  oil." 

"The  world  was  shocked  a  short  time  ago,"  said  Mr.  .Ache- 
son, "by  the  appearance  in  the  daily  press  of  an  account  of  the 
utter  annihilation  of  one  of  the  plants  of  the  Du  Pont  Powder 
Company.     The  account  informed  the  world  of  the  sacrificing 
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of  the  lives  of  a  number  of  Du  Pont  employes,  the  maiming  and 
crippling  of  many  more,  and  of  a  property  destruction  extend- 
ing over  man}'  square  miles,  and,  further,  this  was  caused  by  the 
overheating  of  a  bearing.  I  believe  I  am  quite  within  the  truth 
when  I  state  that  this  frightful  catastrophe  might  have  been 
entirely  obviated  had  that  bearing  been  lubricated  with  Oildag. 
A  thin  film  of  graphite  between  two  metallic  surfaces  will  pre- 
vent their  seizing,  cutting  or  heating  from  friction." 

Mr.  Acheson  stated  he  had  rmi  a  heavy  car  lubricated  with 
Oildag  over  6000  miles  without  the  necessity  of  cleaning  the 
spark  plugs,  and,  what  is  still  more  remarkable,  without  the 
necessity  of  grinding  the  valves,  while  materially  reducing  the 
consumption  of  oil.  The  results  would  indicate  that  the  use  of 
Oildag  in  the  gas  engine  will  eliminate  the  pitting  of  the  valve 
seats. 

The  surfaces  produced  on  the  valve  seats  are  remarkable, 
being  much  finer  than  is  possible  of  attainment  by  any  mechani- 
cal finishing,  the  graphite  being  incorporated  in  the  body  of 
the  metal. 

The  address  closed  with  the  intimation  that  the  use  of  this 
new  and  modern  lubricant  will  greatly  reduce  the  consumption 
of  lubricating  oils,  and  the  audience  realized  that  another  leg  is 
about  to  be  knocked  from  under  the  Standard  Oil  Company, 
the  major  part  of  whose  business  has  been  the  sale  of  lubricat- 
ing oils.  Tests  recorded  give  assurances  that  the  oil  con- 
sumption can  be  reduced  over  25  per  cent,  which  will  be  a 
tremendous  volume  considering  the  immense  quantity  of  lubri- 
cating oils  used  annually. 


Lighting   Effect    at   Jamestown    Exposition. 

Thanks  to  the  talent  and  ingenuity  brought  to  bear  by 
illuminating  engineers  on  each  new  exposition  in  America,  we 
have  come  to  look  to  these  shows  for  novel  lessons  and  effects 
in  lighting.  In  this  respect,  the  Jamestown  Exposition  main- 
tains the  traditions  very  successfully,  and  strikes  a  new  note 
in  the  illumination  of  the  .Administration  Building,  facing  on 
Raleigh  Court.     We  arc-  able  In  present  herewith  a  good  view 


The  general  use  of  search  lights  at  Jamestown  is  indeed 
quite  notable,  the  General  Electric  Company  having  furnished 
no  fewer  than  12  i8-in.  and  10  30-in  projectors,  all  of  whose 
light  is,  of  course,  supplemental  to  the  decorative  and  service 
incandescent  lighting,  much  of  which  is  also  seen  in  our 
illustration. 


Electric    Vehicles    at     the    Madison    Square 
Garden  Automobile  Show. 


The  eighth  national  automobile  show  of  the  Association  of 
Licensed  Automobile  Manufacturers  was  held  in  Madison 
Square  Garden,  New  York,  Nov.  2-9,  inclusive.  Unlike  the 
show  held  the  week  previous  in  the  Grand  Central  Palace, 
under  the  auspices  of  the  Automobile  Club  of  America,  the 
Garden  show  contained  many  electric  vehicles  of  both  the 
pleasure  and  commercial  types.  To  be  sure  the  gasoline  vehicles 
continue  to  monopolize  space  and  attention;  but  the  past  few 
years  have  seen  a  wonderful  advance  in  the  use  of  electrically- 
propelled  vehicles,  ascribable  to  a  number  of  causes. 

While  the  design  of  the  electric  pleasure  vehicle  has  always 
followed  carriage  makers'  standards  where  lines,  construction 
and  finish  are  concerned,  so  that  in  appearance  these  vehicles 
remain  practically  the  same,  attention  to  details  has  resulted 
in  a  greater  mileage  with  the  same  motor  and  battery  equipment 
than  was  heretofore  attainable.  The  manufacturers  no  longer 
make  immoderate  claims  or  guarantees  for  their  equipments : 
most  of  them  supplying  the  motor  and  vehicle  and  equipping 
the  outfit  with  whatever  make  of  storage  battery  the  purchaser 
specifies.  The  latter  is  not  deluded :  and  while  it  is  only  natural 
tliat  he  should  desire  some  approximation  as  to  the  capabilities 
of  the  vehicle,  the  manufacturer  simply  states  that  such  and 
such  results  have  been  obtained  with  a  certain  equipment  under 
certain  conditions.  In  order  that  some  estimate  of  the  mileage 
capabilities  of  the  electric  vehicle  may  be  had.  it  might  he  well 
to  state  that  nearly,  if  not  all  the  manufacturers  of  electric 
vehicles  have  built  machines  which  have  exceeded  100  miles  on 
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showing  admirably  the  effect  obtained.  Just  back  of  the  dome 
of  the  building,  a  battery  of  search  lights  and  projectors  has 
been  placed,  and  their  beams,  eight  in  number,  arc  fanned  nut 
so  as  to  produce  a  superlatively  beautiful  crown  of  light, 
resembling  closely  an  aurora.  Several  of  these  broad  bands 
of  white  light  stream  across  Hampton  Roads,  and  while  passing 
imdcr  them  on  the  ferry  boats,  at  a  distance  of  a  few  miles, 
it  is  curious  to  note  how  suddenly  and  absolutely  Ihc  rays 
disappear,  as  though  sawn  off.  It  will  be  understood  that  a 
colored  or  spectrum  effect  can  readily  be  obtained  by  the  use 
"f  color  screens. 
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a  single  battery  charge  under  favorable  cnndiiion>;  one  maker 
claiming  140  miles  at  a  speed  of  lij-j  miles  per  hour. 

To  this  day  no  one  questions  Ihc  superiority  of  the  electric 
vehicle  for  commercial  purposes;  one  great  feature  in  its  favor 
being  thai  any  rlrivcr  of  ordinary  intelligence  can  operate  it, 
whereas  the  gasoline  vehicle  must  at  all  limes  be  in  the  hands 
of  an  experienced  man.  The  features  of  the  various  designs 
of  electric  vehicles  arc  pointed  oul  in  the  brief  descriptions 
which   follow  : 

The  .\n<lcrson  Carriage  Company,  of  Detroit,  Mich.,  builder 
r.t     till-     '  Diiriiii     I'Irrlrir,"     sliinvrd     Iwo    pleasure     vehicles — a 
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victoria  and  a  coupe.  An  Elwcll-Parkcr  motor  rated  at  from 
2  to  3  horse-power  is  used,  and  the  power  is  transmitted  from 
the  motor  to  a  countershaft  through  a  Rcnold  chain  running 
in  oil.  The  countershaft,  on  which  is  placed  the  diflfereutial 
gearing  is  fitted  with  ball  bearings.  The  controller  allows  for- 
ward speeds  of  from  8  to  23  miles  per  hour  and  on  reverse, 
gives  speeds  of  from  8  to  13  miles  per  hour.  In  pulling  the 
controller  handle  backward,  the  circuit  is  opened  and  an  emer- 
gency brake  applied.  .'\  feature  of  the  equipment  is  the  lock 
switch,  which  is  operated  by  the  foot  through  two  push  buttons 
ifi  the  toe-board  of  the  vehicle.  The  battery  consists  of  24 
cells  divided  into  two  units  of  12  cells  and  placed  in  the  front 
and  in  the  rear  parts  of  the  vehicle  under  detachable  hoods. 
Drip  pans  under  the  battery  prevent  any  acid  from  reaching 
any  part  of  the  vehicle  or  wiring.  Generous  battery  space  is 
provided,  permitting  the  use  of  various  size  cells. 

The  Studcbaker  Automobile  Company,  of  South  Bend,  Ind., 
e.\hibited  an  ambulance,  runabout,  stanhope,  victoria,  14-pas- 
scnger  'bus,  light  delivery  wagon,  2S00-lb.  express  wagon  and  a 
1500-lb.  car  chassis.  The  pleasure  vehicles  are  equipped  with  a 
single  motor,  and  the  battery  is  divided  into  two  units  and 
mounted  over  the  wheels  under  hoods.  The  vehicles  are  de- 
signed for  a  speed  of  15  miles,  although  the  speed  varies  ac- 
cording to  the  tire  equipment.  The  omnibus  is  fitted  with  two 
motors  and  40  cells  of  battery  divided  into  four  units.  The 
battery  is  carried  beneath  the  body  of  the  car  in  a  trussed 
compartment  suspended  from  the  frame  of  the  running  gear. 
The  light  delivery  wagon  is  specially  designed  for  light  work. 
A  single  VVestinghouse  motor  is  used  with  an  Exide  battery. 
The  chassis  of  a  isoo-lb.  car  for  delivery  work  is 
built  of  re-enforced  angle  iron,  and  is  equipped  with 
two  motors  and  a  40-ceII  battery.  The  2500-lb.  wagon  is  also 
equipped  with  two  motors  and  a  40-celI  battery.  Chain  drive 
is  used  on  all  the  vehicles. 

The  Columbus  Buggy  Company,  of  Columbus,  Ohio,  had  four 
pleasure  vehicles  on  exhibition.  The  vehicles  are  equipped  with 
Elwell-Parker  motors  and  a  24-cell  Exide  battery.  The  latter 
is  arranged  half  under  the  front  hood  and  half  under  the  rear 
hood,  and  the  motor  is  located  under  the  seat.  The  motor, 
battery,  controller,  wiring,  etc.,  are  all  easy  of  access  and  are 
fitted  to  a  pressed-steel  chassis  frame.  Double  chain  drive  is 
used  and  the  axles  are  non-revolving,  the  hubs  being  provided 
with  roller  bearings.  The  motor,  which  is  equipped  with  ball 
bearings,  is  set  in  an. aluminum  supporting  frame.  The  con- 
troller is  of  the  radial  type  with  combined  reversing  switch, 
self-cleaning  contact  points  and  interlocking  device  preventing 
reverse  changes  being  made  until  energy  is  shut  off  by  the 
operation  of  the  speed  control  lever.  Speeds  from  5  to  20  miles 
per  hour  forward  and  backward  are  arranged  for. 

The  Babcock  Electric  Carriage  Company,  of  Buffalo,  X.  Y., 
showed  four  models  of  pleasure  vehicles — a  roadster,  victoria 
phaeton,  special  stanhope  and  a  coupe,  each  meriting  attention. 
The  roadster  can  develop  a  speed  of  26  miles  per  hour  with 
an  intermediate  range  of  from  6  to  26  miles  per  hour.  Double 
chain  drive  from  a  2-hp  motor  suspended  beneath  the  seat  is 
used.  The  battery  equipment  consists  of  36  cells  of  the  com- 
pany's own  make,  half  of  the  cells  being  placed  in  front  and  half 
in  the  rear  of  the  vehicle  directly  over  the  wheels.  The  chassis 
is  of  reinforced  wood.  .  The  company  recommends  certain  types 
of  tires,  claiming  that  any  other  type  of  tire  will  materially  re- 
duce the  speed  and  mileage.  The  controller  used  is  of  the 
company's  own  design  and  allows  five  forward  speeds  and  two 
reverse  speeds.  A  stock  car  of  this  type  has  traveled  too  miles 
on  a  single  charge.  The  victoria-phaeton  and  the  coupe  have 
similar  battery  and  motor  equipments.  The  special  stanhope 
is  equipped  with  a  3-hp  motor  and  40  cells  of  battery.  Ball 
bearings  are  provided  on  the  front  wheels  and  roller  bearings 
on  the  rear  wheels.  The  controller  allows  three  forward  and 
two  reverse  speeds.  The  stanhope  has  in  addition  an  acceler- 
ator whereby  all  of  the  speeds  may  be  increased,  the  highest 
speed  being  18  miles  per  hour.  In  all  of  the  cars  except  the 
stanhope  the  speed  is  controlled  almost  entirely  by  a  foot  lever. 
After  the  controller  handle  has  been  set  for  the  desired  specJ 


it  is  not  necessary  to  touch  the  handle  again,  unless  the  rate  of 
speed  is  changed.  Once  under  way  the  car  can  be  slowed  down, 
allowed  to  coast,  or  the  countershaft  brake  applied  and  the  car 
brought  to  a  stop,  with  but  one  movement  of  the  foot  lever. 

The  Pope  Motor  Car  Company's  Waverley  Department, 
Indianapolis,  Ind.,  builder  of  Pope-Waverley  electric  vehicles, 
exhibited  11  cars,  eight  pleasure  vehicles  and  three  commercial 
wagons.  The  pleasure  vehicles  comprised  a  surrey,  coupe, 
stanhope,  victoria-phaeton,  coupe -phaeton,  phaeton  with  English 
canopy,  and  two  runabouts.  The  motors  used  on  all  of  the 
vehicles  are  of  Pope-Waverley  design  and  either  Exide  or 
National  batteries  are  supplied.  The  surrey  is  equipped  with 
two  motors  and  42  cells  of  battery.  Speeds  ranging  from  5  to 
15  miles  per  hour  are  provided.  The  coupe  is  equipped  with  a 
single  motor  and  30  cells  of  battery,  10  in  the  front  compartment 
and  20  in  the  rear  compartment.  The  stanhope  is  also  equipped 
with  a  single  motor  and  30  cells  of  battery.  The  three  phae- 
tons are  equipped  with  single  motors  and  30  cells  of  battery. 
Both  of  the  runabouts  are  similarly  equipped  with  single  motors 
and  30  cells  of  battery.  All  of  the  vehicles  are  driven  through 
"herring-bone"  type  gearing  running  in  oil  and  protected  in 
dust-proof  cases.  The  single-motor  vehicles  are  equipped  with 
double  brakes  acting  on  the  rear  hub.  There  is  also  a  brake  on 
the  armature  shaft.  The  double-motor  vehicles  are  equipped 
with  two  double-acting  brakes  on  the  rear  hubs.  The  com- 
mercial vehicles  shown  comprised  an  express  wagon  equipped 
with  two  6-hp  motors  and  an  open-body  and  a  closed-body 
delivery  wagon.  The  latter  vehicles  are  equipped  with  single 
motors  and  42-cell  batteries. 

The  Baker  Motor  Vehicle  Company,  of  Cleveland,  Ohio,  made 
a  display  of  five  pleasure  vehicles  and  one  commercial  wagon,  the 
latter  a  police  patrol.  The  pleasure  vehicles  shown  were  a  victoria, 
coupe,  special  roadster,  a  landaulet  and  a  polished  chassis  for 
any  body.  Annular  ball  bearings  are  used  on  all  revolving  parts 
of  the  Baker  vehicles.  The  motors  used  are  specially  built  by 
the  General  Electric  Company  and  are  claimed  to  be  fool-proof. 
The  victoria  is  equipped  with  a  2-hp  motor  and  24  cells  of  bat- 
tery of  any  make.  The  cylindrical  controller  gives  six  forward 
and  three  reverse  speeds.  The  transmission  is  by  silent  chain 
reduction,  single  chain  drive.  The  coupe  has  a  motor  and  bat- 
tery equipment  similar  to  the  victoria.  The  roadster  is  equipped 
with  a  3J4-hp  motor  and  40  cells  of  battery.  The  transmission 
is  by  planetary  gear  reduction,  shaft  and  bevel  gear  drive.  The 
controller  gives  nine  forward  speeds  and  three  reverse.  The 
batteries  are  connected  in  parallel  to  the  fifth  speed  'and  after 
that  in  series.  Eight  speeds  forward  from  8  to  40  miles  per 
hour  are  obtained  without  the  use  of  a  resistor.  The  mileage 
capacity  of  the  roadster  at  14  miles  per  hour  is  practically  100 
miles  on  a  single  charge.  The  landaulet  is  equipped  with  a 
6-hp  motor  and  40  cells  of  battery.  The  mileage  capacity  at 
12  miles  per  hour  is  50  miles  on  a  single  charge,  and  at.  the 
rate  of  16  miles  per  hour.  40  miles. 

The  Rauch  &  L.ing  Carriage  Company,  of  Cleveland,  Ohio. 
showed  a  stanhope,  a  coupe  and  a  landaulet.  The  vehicles  of 
this  company  are  equipped  with  motors  built  by  the  Herter 
Electric  Company,  of  Cleveland,  and  with  Elxide  batteries. 
Roller  bearings  are  used  in  the  wheel  hubs  and  the  batteries 
are  located  in  front  and  rear  over  the  springs.  .Annular  ball 
bearings  arc  used  on  the  motor  and  on  the  countershaft  and  the 
latter  are  supported  in  a  sub-frame  which  is  itself  suspended 
from  the  chassis  a:  three  points.  The  motor  brake  and  con- 
troller are  also  assembled  to  the  sub-frame.  Transmission  from 
motor  to  countershaft  is  by  means  of  a  silent  chain.  The  motor 
is  designed  to  operate  on  a  potential  of  48  volts  for  all  speeds. 
Two  starting  speeds  are  provided.  The  third  position  on  the 
controller  gives  the  first  running  speed,  which  is  obtained  by 
having  powerful  shunt  coils  along  with  the  scries  coils.  The  . 
second  and  third  running  speeds  are  obtained  without  the  use 
of  the  shunt  field  coils.  The  fourth  speed  is  obtained  by  re- 
versed shunt  field  coils  operating  in  conjunction  with  the  series 
field  coils.  The  controller  is  of  the  flat  radial  type,  two  movable 
copper-leaf  contacts  making  the  necessary  connections  to  obtain 
the  various  speeds.     The  stanhope  is  equipped  with  ij  cells  of 
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battery  and  the  radius  of  action  on  a  single  charge  is  claimed 
to  be  as  high  as  100  miles,  depending  on  the  tire  used.  The 
coupe's  equipment  is  similar  to  that  of  the  stanhope.  The  lan- 
daulet  is  equipped  with  24  cells  of  battery  of  a  different  type 
and  has  a  maximum  speed  of  18  miles  per  hour.  All  the 
vehicles  are  equipped  with  a  patented  controller  handle  which 
possesses  many  valuable  features. 

The  Electric  Vehicle  Company,  of  Hartford,  Conn.,  builder 
of  the  Columbia  electric  cars,  displayed  five  pleasure  vehicles — 
a  brougham,  landaulet,  hansom,  victoria-phaeton  and  victoria. 
The  leading  features  of  the  phaeton  include  a  divided  Exide 
battery  of  24  cells  with  the  weight  distributed  over  both  axles ; 
motor  and  all  working  parts  are  attached  to  the  body,  making 
it  possible  to  run  over  rough  surfaces  at  high  speeds ;  reduction 
gear  and  enclosed  chain  connecting  the  motor  to  the  balance 
gear  on  the  live  rear  axle,  which  runs  in  a  tubular 
casing  with  all  parts  of  the  mechanism  housed  to  exclude  dirt; 
three  forward  speeds  up  to  15  miles  per  hour  and  two  reverse 
speeds.  The  other  vehicles  have  the  running  and  operating 
parts  attached  to  a  chassis  of  cold-pressed  steel.  The  motor 
is  of  special  design  and  is  connected  to  the  driving  axle  by 
double-reduction,  noiseless,  helical  gearing.  There  are  five 
forward  speeds  provided  up  to  18  miles  per  hour  and  three 
reverse  speeds.  The  battery  consists  of  44  cells  of  the  latest 
Exide  type  and  is  carried  in  a  single  tray  beneath  the  carriage 
body. 

The  General  Vehicle  Company,  of  New  York,  displayed  four 
pleasure  vehicles  and  a  number  of  commercial  trucks  and 
wagons.  The  latter  have  unusually  long  wheel  bases  and  low 
suspension  so  that  they  differ  somewhat  in  appearance  from  the 
wagon  that  one  is  accustomed  to  see  and  from  those  previously 
made  by  the  company.  The  pleasure  vehicles  also  reveal  de- 
partures from  the  company's  previous  practice.  The  landaulet, 
victoria-phaeton  and  runabout,  all  have  pressed-steel  frames 
with  long,  semi-elliptical  suspension,  single  motor  with  differen- 
tial countershaft,  silent  chain  transmission  and  roller  bearings. 
The  landaulet  is  patterned  to  same  extent  after  gasoline 
practice,   the  battery  being  placed   forward   under   the  bonnet. 

The  Alden  Sampson  Manufacturing  Company,  of  Pittsfield, 
Mass.,  had  one  of  the  most  striking  exhibits  in  the  commercial 
vehicle  section  of  the  show.  A  special  form  of  tractor  which 
has  been  given  the  title  of  the  gas-electric  road  train,  because 
the  motive  power  is  originally  supplied  by  a  gasoline  engine  of 
standard  type  direct-connected  to  a  C.  &  C.  generator.  The 
latter  furnishes  energy  to  the  tractor  motors  and  to  the  motors 
on  two  trailers.  Each  car  has  a  capacity  of  6  to  8  tons  and  each 
is  equipped  with  its  own  motors.  The  tractor  contains  the 
power  plant  located  in  front  and  has  a  carrying  capacity  of  3 
to  4  tons.  Owing  to  the  use  of  steel  tires  a  separate  spring  sup- 
ported frame  is  provided  for  the  power  plant.  The  voltage  can 
be  varied  through  a  fairly  wide  range  and  series-paralleling  is 
effected  by  a  rotary  switch  which  is  interlocked  to  the  starting 
rheostat  making  it  impossible  for  the  operator  to  damage  the 
apparatus.  Switches  are  provided  enabling  the  tractor  to  oper- 
ate the  train  with  its  own  motors  only  or  to  enable  a  car  or  cars 
to  be  operated  without  running  the  tractor  through  an  extension 
cable  of  suitable  length.  The  train  is  easily  handled  by  one  man, 
the  control  and  steering^  gear  being  centered  on  the  tractor. 
The  speed  of  the  train  loaded  with  20  tons  on  level  roads  is 
6  miles  per  hour. 


Western    F^lectrical    Inspectors    Convention. 

[he  third  annual  nicoling  of  Ihc  Western  Association  of 
Electrical  Inspectors  was  held  at  Hotel  Ryan,  St.  Paul,  Minn, 
Oct.  22,  23  and  24,  1907.  Thirty  members  were  present,  includ- 
ing fourteen  municipal  inspectors.  The  following  special  com- 
mittee reports  were  submitted  and  discussed :  Committee  on 
nalion;il  electrical  code,  committee  on  outside  wiring,  committee 
on  theater  wiring  and  show  equipment,  committee  on  show- 
window  and  display  lighting,  coniiniltce  on  instructions  to  the 
public  concerning  the  safe  operation  of  electrical  wiring  and 
apparatus,  committee  on  wiring   for  electric  cranes,  committee 


on  laws  and  ordinances,  committee  on  architects'  specifications. 

The  following  addresses  were  delivered :  Approved  Electrical 
Fittings,  by  Dana  Pierce,  electrical  engineer.  Underwriters' 
Laboratories,  Chicago.  Joint  Construction  Pole  Line,  by  H.  B. 
Gear,  general  inspector,  Commonwealth  Electric  Cotnpany,  Chi- 
cago. Electrical  Inspection  from  the  Viewpoint  of  the  Central 
Station,  by  A.  G.  Munson,  assistant  superintendent,  St.  Paul  Gas 
&  Electric  Conipanj-,  St.  Paul,  Minn.  Electrical  Inspection  from 
the  Viewpoint  of  the  Telephone  Exchange,  by  C.  M.  Mauseau, 
general  inanager,  Northwestern  Telephone  Exchange  Company, 
Minneapolis,  Minn.  Flexible  Cord  for  Pendants,  by  H.  T. 
Wreaks,  secretary,  Wire  Inspection  Bureau,  New  York. 

Of  seventy-three  proposed  changes  in  the  National  Electrical 
Code,  twenty-four  were  approved  and  thirteen  were  referred 
back  to  the  committee  for  further  consideration,  "with  instruc- 
tions to  report  back  to  the  executive  committee  with  power  to 
act. 

Tours  of  inspection  were  made  to  electrical  installations,  in- 
cluding underground  system  of  tunnels  operated  by  the  St.  Paul 
Gas  &  Electric  Company ;  conduit  installation  in  reinforced  con- 
crete building;  open  wiring  in  can  manufacturing  plant;  theater 
wiring  equipment  in  two  houses,  one  new  and  up  to  date,  the 
other  old. 

Waldemar  Michaelsen,  city  electrician  of  Omaha,  Neb.,  ex- 
hibited a  number  of  fittings  and  materials  used  in  electrical  con- 
struction work  in  Berlin,  Germany.  In  most  instances  they 
suffer  by  comparison  with  those  bearing  Underwriters'  approval 
in  the  United  States. 

The  following  officers  were  elected  for  the  year  1907-8:  Presi- 
dent, E.  R.  Townsend,  Chicago;  first  vice-president,  Geo.  D. 
Bayle,  Chicago ;  second  vice-president,  H.  C.  Harris,  Columbus, 
Ohio;  secretary  and  treasurer,  W.  S.  Boyd,  Chicago.  Executive 
Committee — Chairman,  Fred  G.  Dustin,  Minneapolis,  Minn. ; 
Geo.  D.  Bayle,  Chicago,  111. ;  F.  R.  Daniel,  Indianapolis,  Ind. ; 
H.  C.  Flarris,  Columbus,  Ohio;  Waldemar  Michelsen,  Omaha, 
Neb.;  J.  H.  Montgomery,  Detroit,  Mich.;  W.  C.  Stewart,  St. 
Joseph,  Mo. ;  E.  R.  Townsend,  Chicago,  III. ;  F.  D.  Varnani.  St. 
Paul,  Minn. ;  secretary,  William  S.  Boyd,  Chicago. 

The  next  meeting  will  be  held  in  Chicago,  in  October,  1908. 


Some   Interesting  Steam  Turbine   Data. 

The  improvement  in  economy  brought  about  by  the  use  of 
steam  turbines,  as  compared  with  reciprocating  engines  as  a 
class,  is  due  in  great  part  to  the  fact  that  a  turbine  can  operate 
effectively  in  the  lower  pressure  ranges,  while  with  reciprocating 
engines  mechanical  conditions  prevent  a  possibility  of  high  de- 
grees of  expansion.  An  illustration  of  the  wide  range  of  pres- 
sure that  can  be  utilized  to  advantage,  is  furnished  by  the 
following  tests  on  a  9000-kw  Curtis  generating  unit  installed 
in  Chicago : 

Load  in       Gauge  Pressure      Vacuum        Superlicat  W'atcr  Rate 

Kilowatts.  Pounds.  Inches.         Degrees  F.       Pounds  per  kvv-liour 

5.374  182  29.43  "33  13.15 

(!,o;o  179  29.55  116  13.0 

10,186  176  ^0.4"  147  *2.9 

12,108  182  29. .14  ij8  13.05 

13,900  loS  20.J1  140  '}■'> 

To  take  the  set  of  readings  nearest  to  full  load,  it  will  be 
seen  that  the  steam  was  worked  from  a  pressure  of  179  lbs. 
gauge  to  a  vacuum  of  29.55  his.;  that  is,  to  a  point  within  less 
than  a  quarter  of  a  pound  of  an  absolute  vacuum.  In  this  state 
of  vacuum,  steam  has  a  volume  over  four  limes  as  great  as 
under  a  28-in.,  and  eight  times  as  great  as  under  a  26-in. 
vacuum. 

The  ease  with  which  the  turbine  can  handle  this  large  volume 
of  slcim,  and  utilize  the  addilinnal  energy  that  becomes  avail- 
able, is  clearly  expressed  in  the  water  rate  of  13  lbs.  per  kw- 
hour  which  was  obtained.  This  rale,  it  might  he  added,  repre- 
sents the  largest  return  from  the  fuel  which  has  so  far  been 
realized  by  any  steam  process. 

As  a  further  instance  of  the  high  economy  of  turbines,  the 
test  of  a  sooo-kw  unit  installed  in  Boston  may  be  cited.  This 
lest  gave  a  water  rate  of  13.52  lbs.  per  kw-hour  with  a  load  of 
5195  kw.  a  steam  pressure  of  173.7  lbs.,  a  superheat  of  142  degs. 
F.  and  a  vacuum  of  28.8  ins. 
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In  this  connection,  it  is  decidedly  interesting  also  to  note  the 
range  of,  and  increase  in,  size  of  turbine  units.  Commercial 
shipment  of  Curtis  turbo-generators  began  about  four  and  a 
half  years  ago.  In  the  short  period  of  time  that  has  elapsed 
since  then,  shipments  have  been  made  aggregating  in  normal 
rating  over  three-quarters  of  a  million  kilowatts,  while  the  total 
number  of  units  sold  to  date  is  considerably  above  a  thousand, 
with  an  aggregate  capacity  of  over  1,000,000  kw.  The  demand 
for  the  various  sizes  is  indicated  in  a  general  way  by  the  follow- 
ing abbreviated  list.  Over  two  hundred  and  fifty  of  soo-kw 
units  have  been  sold,  about  seventy-five  of  both  the  1000  and 
1500-kw  sizes  and  some  fifty  2000-kw  units.  Orders  have  been 
received  for  a  number  of  the  new  14,000-kw  units. 


Electrically-Operated      Reduction     Mill. 

The  Boston  Consolidated  Mining  Company  is  just  complet- 
ing at  Garfield,  on  Salt  Lake,  a  short  distance  from  Salt  Lake 
City,  Utah,  a  stamp  mill  of  3000  tons  daily  capacity,  which  is 
to  depend  for  its  operation  on  electric  motors  receiving  energy 
from  the  long-distance  transmission  line  network  of  the  Tellu- 
ride  Power  Company.  Three  separate  lines  of  this  company 
enter  the  sub-station  at  this  mill.  The  lines  are  operating  now 
at  40,000  volts,  and  are  designed  to  be  raised  later  to  60,000 
or  80,000  volts.  The  sub-station  is  of  sooo  kw  capacity.  West- 
inghouse  induction  motors  are  used  in  the  mill. 


The  Depression  in  Public  Utility  Securities. 

It  is  well  known  that  in  the  recent  panic,  as  in  the  long  de- 
pression that  preceded  it,  public  utility  corporation  stocks  and 
bonds  have  suffered  severely.  Indeed,  a  point  has  been  reached 
from  which  it  should  now  be  possible  to  begin  the  return  to 
quotations  nearer  real  values.  A  short  table  compiled  by  the 
IVatl  Street  Journal,  ranging  over  a  year,  gives  a  good  idea 
of  the  situation.  Out  of  nineteen  of  the  most  active  public 
utility  securities,  stocks  and  bonds,  traded  in  on  the  Xew  York 
Stock  E.xchange,  fifteen  show  declines  of  50  or  more  points 
from  their  high  prices  of  1906,  while  Consolidated  Gas  and 
Third  Avenue  each  show  a  decline  of  more  than  100  points. 
The  depreciation  in  market  values  of  the  nineteen  issues  from 
the  high  of  1906  to  the  low  of  1907  amounts  to  $468,014,286 
Of  this  amount  Inter.-Mct.  common  and  preferred,  and  the 
company's  4^  per  cent  bonds,  together  furnish  $107,877,463. 

Below    are   exhibited   the   amount   of    outstanding    stock    or 

bonds  of  the  nineteen  issues,  with  the  high  for  1906  and  the  low 

for  1907,  the  number  of  points  decline  and  the  depreciation  in 

market  values ;  .\moum  190-.  1906. 

Outstanding.  Low.  Iligh.        Dec.  Depreciation. 

B.    R.   T $45,000,000  29  94H  6s'A  $29,306,250 

B.   R.   T.   js 32,702,000  62  100  38  12,426,760 

Brooklyn  United  Gas.  15,000,000  gg%  178  -8H  11,718,750 

Consolidated    Gas 80,000,000  74  181 J4  107^  85,800.000 

Consolidated   Gas  6s..  20,000,000  92  i683ii  76 J^  15,350,000 

Detroit   United 12,500,000  jz'A  102  69M  8,718,750 

InterMct.,    com 92,928,886           4?^  55^  50J4  47,161,409 

Inter-Met.,    pfd 45,479,800  15  87M  72H  32,916.004 

Inter-Met.,    4'/is 67,805,000  49^  90j4  41  27,800,050 

Manhattan    Railway...  60,000,000  looj^  162  61  J<  36,675,000 

Met.  Street  Railway..  52,000,000  30  127  97  50,440,000 

Morth    American 29,792,300  41!*  107  65M  19,625.676 

People's  G.  L.  St  C...  32,969,100  70!^  103  32M  10,797.380 

Third  Avenue 15,995,800  20%  )39H  >i8%  19,015,007 

Third  Avenue  4s 36,943,000  45'/^  95!^  50  18,471,50a 

Tol.  Railways  &  Light.  15,000,000  iiV5  36  24!^  3,675.000 

Twin    City 20,100,000  70^  I22j4  SiJ^  10,351,500 

Ignited  R.   I.,  com....  19.400,000  12  98  86  16,684,000 

United  R,  I.,  pfd 15,000,000  20!^  gj'/i  73H  ,    11,081.250 

Total   depreciation $468,014,286 

As  before  stated,  the  high  prices  of  practically  all  the  issues 
shown  above  were  made  in  January  of  1906.  The  high  prices 
for  the  Inter.-Met.  issues  were  made  within  the  first  few  weeks 
in  which  they  were  traded  in.  Most  of  the  low  points  shown 
above  have  been  made  during  the  last  week.  In  addition  to  gen- 
eral market  conditions  there  have  been  many  things  to  help 
depress  market  values  of  the  public  utility  securities.  The  pass- 
ing of  the  80-ccnt  gas  bill  by  the  State  Legislature  had  a  greater 
effect  on  Consolidated  Gas  and  Brooklyn  Union  Gas  than  did 
any  other  event  on  any  security.  The  cutting  of  the  Consoli- 
dated Gas  dividend  and  the  passing  of  the  Brooklyn  Union  Gas 


dividend  resulted  from  this  legislation.  The  securities  of  these 
two  companies  have  also  suffered  from  the  attacks  of  various 
officials  and  from  the  fear  that  the  companies  may  be  made  sub- 
ject to  the  inquisitorial  terrors  of  the  Public  Service  Commis- 
sion. On  the  other  hand,  there  is  much  in  the  display  of  public 
temper  just  now  to  indicate  that  corporation  baiting  will  not  be 
allowed  to  go  much  further. 


CURRENT  NEWS  AND  NOTES. 


WlKhLhSS  IN  ALASKA.— V\/e  arc  indebted  to  -Mr.  Leon  E. 
Harper,  first  class  sergeant,  U.  S.  Signal  Corps,  now  at  the 
wireless  station,  St.  Michael,  Alaska,  for  the  following  data  in 
comment  on  an  article  in  our  columns  last  Atigust :  "It  gives 
me  great  pleasure  to  state  that  the  Signal  Corps,  U.  S.  A.,  are 
operating,  and  have  been,  since  Aug.  17,  1904,  a  successful  com- 
mercial wireless  system  between  Safety  Harbor  and  St  Michael, 
Alaska,  a  distance  of  no  miles,  handling  from  100  to  150 
messages  and  press  daily  without  interruption  or  error.  The 
system  used  is  in  greater  part  equipped  with  instruments  de- 
vised by  men  of  the  Corps.  Another  year,  with  instruments 
now  in  use,  will  see  a  chain  of  wireless  stations  daily  handling 
a  large  amount  of  business  between  Safety  Harbor,  St  Michael, 
Fairbanks,  Circle  and  Valdez." 


ENGLISH  MUNICIPAL  CRAZE.— A  further  reaction  is 
noted  in  England  against  the  violent  socialistic,  public-owner- 
ship craze  of  the  past  25  years.  A  special  cable  dispatch  from 
London,  of  Nov.  2,  remarks  that  the  fact  that  Socialism  has  not 
gained  such  a  hold  on  British  constituencies  as  the  result  of 
the  last  Parliamentary  election  led  many  persons  to  believe, 
has  been  shown  in  the  municipal  elections  held  in  England  and 
Wales  last  week.  At  the  general  elections  the  Socialists  suc- 
ceeded in  electing  members  of  Parliament  principally  in  three- 
cornered  fights  with  such  success  that  both  the  great  parties, 
the  Liberals  and  the  Conservatives,  entered  on  a  strenuous 
campaign  against  what  they  termed  the  "dangerous  propaganda 
of  the  Socialists."  This  has  resulted  in  the  ovcrwiielming  de- 
feat of  the  Socialists  throughout  the  country,  that  party  even 
losing  many  seats  formerly  held  by  it.  To  do  this  the  Liberals 
and  Conservatives,  or  Unionists,  combined  in  some  instances, 
but  even  where  fusion  was  not  resorted  to  the  more  conserva- 
tive candidates  were  elected. 


GEMS  MADE  BY  RADIUM.— Funhcr  details  are  to  hand 
of  the  work  done  in  France  by  Prof.  F.  Bordas  in  transforming 
ordinary  corundum  or  oxide  aluminum  crj'stals  into  rubies, 
emeralds,  sapphires  and  topazes  by  the  use  of  radium.  The 
jeweler  who  sold  Prof.  Bordas  the  original  corundums,  valued 
at  about  50  cents  a  carat,  has  appraised  several  of  the  trans- 
formed jewels  at  $100,  and  even  $150  a  carat  Some  of  them 
are  exceedingly  beautiful  in  brilliancy  and  color.  Prof.  Bordas 
decided  to  experiment  with  the  hardest  crystalline  substances, 
and  selected  for  th?  purposes  of  economy  the  cheapest  form  of 
corundums.  Under  the  influence  of  a  molecular  bombardment 
produced  by  the  emanations  of  bromure  of  radium  the  corun- 
dums underwent  a  remarkable  change.  The  hitherto  white 
crystal  became  to  all  appearances  a  topaz :  blue  corundum  be- 
came an  emerald ;  a  green-pink  one  became  a  ruby,  and  a 
violet  crystal  a  sapphire.  By  graduating  the  radio-active  emana- 
tions the  professor  even  secured  a  mixed  gem,  half  sapphire 
and  half  topaz.  When  he  submitted  the  newly  created  gems 
to  the  expert  lapidary  from  whom  he  had  purchased  the  original 
crystals  the  latter  declared  that  it  was  impossible  to  distinguish 
liis  gems  from  natural  ones.  Prof  Bordas,  who  is  the  Director 
of  the  Laboratory  of  the  Ministry  of  Finance,  repeated  his 
experiments  time  and  again  before  he  finally  reported  the  result 
of  his  researches  to  the  .\cadomy  of  Sciences,  a  small  tray  of 
radium-made  gems  being  submitted  to  the  scrutiny  of  the  mem- 
bers of  the  learned  body  at  the  same  titnc.  These  stones  have 
been  declared  to  be  genuine. 
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INSPECTION  TRIP  OF  CL^i"5.— Thirty-five  members  of 
the  senior  class  in  electrical  engineering  at  the  University  of 
Illinois,  accompanied  by  Prof.  Morgan  Brooks,  professor  of 
electrical  engineering,  are  making  an  inspection  trip  through 
the  East,  the  itinerary  including  Schenectady,  New  York  and 
Pittsburg.  The  party  attended  the  meeting  of  the  A.  I.  E.  E. 
Friday  evening  of  this  week. 


CIVIL  SERVICE  EXAMIXATIOX.—The  New  York 
State  Civil  Service  Commission  will  hold  examinations  Nov.  30 
for  various  positions,  including  that  of  electrical  engineer  of  the 
Public  Service  Commissions.  The  salaries  of  these  positions 
are  $1,500  to  $3,600.  Further  information  with  application 
forms  may  be  obtained  from  the  chief  e.Kaminer  of  the  com- 
mission at  Albany,  Mr.  Charles  S.  Fowler. 


A.  I.  E.  E.  MEETING. — As  announced  last  week,  the  Ameri- 
can Institute  of  Electrical  Engineers  will  hold  its  two  hundred 
and  twenty-second  meeting  in  the  auditorium  of  the  Engineer- 
ing Societies  Building,  on  Friday  of  this  week,  at  8:15  p.  m., 
when  Mr.  A.  H.  Armstrong,  of  the  General  Electric  Companj-. 
will  read  a  paper  entitled  "Comparative  Performance  of  Steam 
and  Electric  Locomotives."  Several  prominent  engineers  have 
been  invited  to  participate  in  the  discussion. 


UNIVERSITY  OF  TORONTO.— The  University  of 
Toronto  Engineering  Society  has  decided  to  discontinue  the 
publication  of  its  annual  transactions  and  to  replace  them  by  a 
regular  publication  issued  monthly  during  the  academic  year. 
The  standard  will  be  maintained  and  raised.  This  monthly,  it 
is  stated,  will  have  a  guaranteed  circulation  of  1500  at  the 
start,  and  this  is  to  be  increased  to  2000  before  the  first 
volume  is  complete. 


ILLUMIN.ATING  ENGINEERING  SOCIETY.— The  next 
meeting  of  the  New  York  Section  of  the  Illuminating  Engi- 
neering Society  will  be  held  at  the  United  Engineering  Societies 
Building,  33  West  Thirty-Ninth  Street,  Thursday  evening,  Nov. 
14  at  8:15  o'clock.  Mr.  W.  S.  Andrews,  of  Schenectady,  will 
present  an  illustrated  lecture  on  "Pioneer  Electric  Lighting." 
This  lecture  will  treat  of  the  early  development  of  the  incan- 
descent electric  lamp  and  central  station  practice,  and  of  the 
men  associated  with  these  early  enterprises. 


A  GRAND  RAPIDS  CLUB.— An  electrical  educational  club 
has  been  formed  by  the  50  or  more  employees  of  the  Grand 
Rapids-Muskegon  Power  Company.  A  course  of  lectures  on 
electrical  subjects,  extending  over  a  period  of  six  months,  will 
be  given  at  the  company's  ofiice.  The  first  was  given  Oct.  30 
by  F.  E.  Greenman  on  "Building  and  Operating  Dams  and 
Transmission  Lines."  Following  this,  twice  a  month,  lectures 
will  bt  given  on  the  use  of  electric  motors  in  factories,  illumi- 
nating engineering,  new  methods  of  lighting,  the  latest  ideas  in 
electrical  healing  devices  and  kindred  subjects.  Discussions 
will  follow  the  lectures. 


STILL  USING  WAX  CANDLES.— \\.  is  stated  that  the 
Earl  of  Mansfield  has  entered  into  a  contract  with  the  Hamp- 
stcad  (London)  Council  for  the  supply  of  electricity  for  light- 
ing his  mansion  at  Ken  Wood,  afljnining  Ilampstead  Mcath. 
The  work  of  wiring  and  fitting  is  being  proceeded  with.  In 
this  case  electric  light  takes  directly  the  place  of  wax  candles, 
as  the  successive  Earls  of  Manchester  have  refused  to  use  gas 
lighting,  which  accounts  for  the  excellent  preservation  of  the 
many  art  treasures  in  the  mansion.  In  many  of  the  famous 
old  ancestral  libraries,  etc.,  of  England  it  was  found  that  gas 
could  not  be  used  on  account  of  the  quick  rot  that  ruined  the 
choice  bindings. 


THENTY-FIVE  YEARS  OF  THE  INSTITUTE —nciore 
the  Schenectady  chapter  of  the  American  Institute  of  Electrical 
Engineers.  Mr.  T.  C.  Martin  gave  an  address  dealing  with  the 
history  of  the  institute  since  the  first  steps  were  taken  for  its 


formation  in  1883.  Details  were  given  of  that  formative 
period,  and  a  number  of  points  of  general  interest  were  touched 
upon  by  the  lecturer,  who  has  held  every  office  in  the  Institute 
except  that  of  treasurer,  and  who  was  president  in  1887,  being 
now,  therefore,  the  senior  survivor  of  the  ig  who  have  occupied 
the  chair.  One  interesting  part  of  the  address  was  that  giving 
data  as  to  the  manner  in  which  this  the  youngest  of  the  four 
national  engineering  societies  has  already  a  considerable  lead 
over  the  others  in  membership.  Mr.  D.  B.  Rushmore,  chairman 
of  the  local  section,  presided. 


ARC-LAMP  IRON  ELECTRODE.— .\  patent  granted  Oct. 
29  to  Richard  Fleming  describes  an  electrode  for  an  arc  lamp 
consisting  of  an  iron  tube  filled  with  iron  in  a  divided  state, 
such  as  iron  filings,  cast-iron  chips,  or  the  like.  It  is  stated 
that  such  an  electrode  possesses  considerable  mechanical  ad- 
vantages, and  is  easily  and  cheaply  made.  As  an  electrode  for 
a  luminous  arc,  it  is  but  slowly  consumed  in  operation,  and  the 
arc  given  thereby — of  the  flame  or  luminous  type — possesses 
high  illuminating  powers.  Another  patent  issued  on  the  same 
date  to  the  same  inventor,  but  on  application  filed  some  months 
later  (March  26,  1903),  describes  a  similar  electrode,  but  the 
iron  tube  is  filled  with  magnetite.  In  both  cases  the  electrode 
is  intended  for  use  as  the  lower  electrode  in  an  arc  lamp. 


NEW  INSULATING  MATERIAL.— A  patent  granted  Oct. 
29  to  Robert  Muller,  of  Munich,  Germany,  describes  an  insu- 
lating material  which  is  claimed  to  be  fireproof  and  to  have  a 
high  specific  resistance  sufficiently  near  to  rubber  or  porcelain 
to  make  it  satisfactory  for  use  in  the  electric  art.  Although 
pitch  is  one  of  its  constituents,  it  is  stated  that  the  material  is 
so  non-inflammable  that  it  may  be  subjected  temporarily  to  an 
electric  arc  without  being  burned  up  and  without  being  softened. 
The  process  for  making  the  material  consists  in  combining 
intimately  a  fire  resistant  material,  such  as  asbestos  in  a  com- 
minuted state,  with  a  bituminous  material,,  such  as  mineral 
pitch,  dissolved  in  a  suitable  solvent,  such  as  benzol,  and  so 
proportioned  that  a  consistent,  plastic  mass  is  formed,  which  is 
then  subjected  to  heavy  pressure,  preferably  in  a  cold  state, 
and  dried  by  the  evaporation  of  the  solvent.  The  proportions 
of  the  several  constituents  mentioned  is  too  parts  of  mineral 
pitch  .dissolved  in  20  parts,  by  weight,  of  a  volatile  solvent ; 
from  25  to  75  parts  of  the  solution  is  used  with  100  parts  of 
asbestos. 


AN  ELECTRIFIED  MATTERHORN.—lt  is  stated  that 
English  mountain  climbers  and  other  selfish  admirers  of  Alpine 
scenery  have  taken  up  the  protest  made  by  many  Swiss  against 
the  building  of  an  electric  railway  on  the  Matterhorn.  Sir 
Martin  Conway,  the  well-known  explorer,  presided  recently  at 
a  meeting  of  the  English  branch  of  the  Swiss  League  for  the 
Preservation  of  Picturesque  Switzerland.  Here  a  protest  to 
the  Swiss  Federal  Council  against  the  projected  railway  was 
drawn  up.  The  Bishop  of  Bristol,  representing  the  Alpine  Club 
said  that,  in  the  eyes  of  all  to  whom  sublimity  of  nature  appeals, 
the  projected  railway  would  act  as  a  profanation  and  that  the 
sacrifice  of  such  a  mountain  as  the  Matterhorn  to  sectional 
interests  and  to  the  materialization  of  the  age,  would  involve 
an  irreparable  loss  to  humanity  and  a  wrong  to  succeeding 
generations.  The  matter  will  shortly  come  up  before  the  Swiss 
Parliament.  Meantime  work  on  the  Jungfrau  Railway  is  pro- 
ceeding at  such  a  pace  that  non-climbers  who  visit  the  Alps 
may  expect  to  find  it  in  operation  to  the  summit  within  two 
years.  It  is  just  10  years  since  the  building  of  the  Jungfrau 
Railway  was  begun,  and  it  is  now  complete  to  Jungfraujoch. 
which  has  an  altitude  of  11,200  ft.  .\bout  2300  ft.  more  of 
altitude  remain  to  be  surmounted.  The  necessary  roadway 
for  2000  ft.  of  this  altitude  will  be  placed  in  the  open,  but  for 
the  last  300  ft.  the  engineers  have  planned  an  elevator  which 
will  be  operated  through  the  heart  of  the  mountain.  Thus 
invalids  and  others  who  cannot  climb  the  higher  .Mps  are  enabled 
to  enjoy  the  beauties  that  hitherto  have  been  the  exclusive 
possession  of  people  with  strong  legs. 
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A  FRATERNAL  KlSS.—Sarah  Bernhart  uttered  a  pretty  reverse  the  propellers  at  will,  and  to  control  the  whole  move- 
sentiment  when  sending  a  wireless  message  across  the  sea,  she  mcnt  of  the  ship  from  the  polit-house.  It  is  claimed  that  a 
made  it  read:  "This  fraternal  kiss  of  Europe  and  America  speed  of  30  knots  per  hour  can  be  obtained  with  the  electrical 
across  space  is  the  most  poetic  manifestation  of  science."  equipment. 


TELEPHONE  APPARATUS— At  the  October  convention 
of  the  Pennsylvania  State  Independent  Telephone  Association 
resolutions  were  adopted  unanimously  not  to  use  Bell  apparatus 
and  to  expel  any  member  company  purchasing,  using  or  con- 
necting such  apparatus.  The  cause  of  this  is  the  recent  action 
in  placing  Bell  telephones  freely  on  sale  to  every  comer. 


THREE  NAMES. — In  noting  the  success  of  commercial 
wireless  telegraphy,  the  IValt  Street  Journal  names  Morse, 
Field  and  Marconi  in  connection  with  their  great  work  in  land 
and  submarine  and  wireless  systems,  and  says :  "The  three 
names  identified  with  this  less  than  half  a  century  of  progress 
deserve  to  be  kept  in  memory  as  among  those  who  have  done 
most  to  contribute  to  the  welfare  of  mankind  by  the  shrinkage 
of  distances  through  improved  means  of  communication." 


ENGINEERING  LIBRARY  OPEN  EVENINGS.— On  and 
after  Wednesday,  Nov.  6,  1907,  the  reference  libraries  of  the 
American  Institute  of  Electrical  Engineers,  the  American 
Society  of  Mechanical  Engineers,  and  the  American  Institute 
of  Mining  Engineers,  at  29  West  Thirty-Ninth  Street,  New 
York,  will  be  open  evenings  until  9  o'clock  on  all  week  days 
except  public  holidays.  These  libraries,  constituting  practically 
one  library  of  engineering,  arc  available  to  members  of  the 
above-named  societies,  engineers  and  the  public  generally,  sub- 
ject to  proper  regulations.  Strangers  are  requested  to  bring 
letters  of  introduction  from  members  or  to  secure  cards  from 
the  secretaries  of  the  respective  societies. 


TELEGRAPHS  IN  PERU.—U.  S.  Consul  C.  C.  Eberhardt, 
of  Iquitos,  reports  that  a  contract  has  been  approved  with  a 
German  company  for  the  extension  of  the  wireless  telegraph 
system  from  Masisea  to  Iquitos.  The  operator  of  the  station 
at  Masisea  states  that  the  supplies  are  now  being  shipped  from 
Europe  for  this  extension.  He  also  says  that  the  company  is 
greatly  elated  over  the  success  of  the  system  between  Puerto 
Bermudez  and  Masisea,  the  first  of  its  kind,  members  of  the 
company  assert,  that  has  been  successful  in  overcoming  such 
distances  under  difficulties  of  forest  and  mountain,  though 
various  other  attempts  have  been  made  in  tropical  South 
America  and  in  the  Kongo  districts. 


THE  TECHNICAL  PUBLICITY  ASSOCIATION,  of  New 
York,  devoted  its  meeting  of  Oct.  31,  to  "The  Mailing  List"  in 
securing  foreign  business.  The  discussion,  introduced  by  F.  F. 
Coleman,  advertising  manager  of  the  Lidgerwood  Manufactur- 
ing Company,  became  general.  Mr.  Steven  de  Csesznak,  of  the 
American  Exporter,  gave  an  address  on  the  subject.  The  fol- 
lowing were  elected  to  membership :  Randolph  T.  Ode,  Provi- 
dence Engineering  Works;  C.  Dickens  Sternfels,  Standard 
Roller  Bearing  Company;  J.  Mason  Knox,  General  Electric 
Company ;  L.  D.  Gibbs,  Boston  Edison  Electric  Illuminating 
Company;  Walter  S.  Rogers,  Crane  Company;  H.  S.  Snyder, 
Joseph  Dixon  Crucible  Company.  It  was  announced  at  this 
meeting  that  organizations  modeled  on  the  Technical  Publicity 
Association  are  being  started  in  Chicago   and  in  London. 


ELECTRICALLY  DRIVEN  OCEAN  LINERS.— A  special 
cable  message  from  London  states  that  experiments  are  no^v 
being  conducted  with  the  object  of  providing  an  electrical 
connecting  link  between  the  low-speed  propeller  shaft  and  the 
steam  turbine  which  operates  to  best  advantage  when  the  speed 
is  high.  The  turbines  are  to  be  direct  connected  to  either 
direct-current  or  alternating-current  generators  and  the  pro- 
pellers are  to  be  similarly  connected  to  corresponding  electric 
motors.  Among  the  advantages  claimed  for  the  "electrical 
gearing"  are  flexibility  in  placing  the  various  machines  to  best 
advantage  and  designing  each   for  its  specific  duty,   ability  to 


ZONE  TROLLEY  FARES.— A  rather  sharp  criticism  is 
made  by  Concerning  Municipal  Ownership  in  its  November 
issue  as  follows :  "Mayor  Johnson,  of  Cleveland,  when  put  on 
the  witness  stand  recently  was  forced  to  admit  that  his  much- 
advertised  low-fare  scheme  would  not  supply  transportation 
equivalent  to  that  now  being  given  by  the  Cleveland  Electric 
Railway  Company,  since  it  would  be  operative  only  within  the 
city  limits.  Inasmuch  as  a  large  part  of  the  passengers  now 
carried  reside  in  the  suburbs,  and  as  under  his  plan  they  would 
have  to  pay  two  fares,  the  'low-fare'  proposition  would  be  an 
expensive  arrangement  for  them.  Shorn  of  the  glamour  of 
Johnsonism,  the  plan  practically  involves  a  change  from  the 
American  'one  ride,  one  fare'  principle  to  the  zone  system 
which  has  so  effectually  restricted  traction  development  in  Eu- 
rope. The  serious  objection  to  this  method  is  that  it  tends  to 
keep  population  crowded  within  the  limits  of  the  inner  zones, 
and  thus  to  perpetuate  the  tenement  evil.  In  doing  anything  to 
restrict  the  movement  to  the  suburbs,  Mayor  Johnson  is  show- 
ing himself  an  enemy  to  the  health  and  morals  of  his  city. 
But  what  do  they  count  when  political  power  is  at  stake !" 


REBUILDING  SAN  FRANCISCO.— Mrs.  Gertrude  Ather- 
ton,  in  the  course  of  her  noteworthy  article  in  the  current 
Harper's  IVcekty  entitled  "San  Francisco  and  Her  Foes,"  gives, 
incidentally,  some  surprising  figures  showing  the  remarkable 
and  little-realized  extent  to  which  the  stricken  city  has  been 
rebuilt — and  rebuilt,  says  Mrs.  Atherton,  in  such  a  way  that  its 
appearance  is  in  many  places  greatly  improved.  These  are 
the  exact  figures :  Up  to  .\ugust  ist,  1907,  San  Francisco  build- 
ing permits  since  the  fire  amounted  to  $79,152447.  The  number 
of  Class  A  builuings  erected  are  47,  costing  $11,969,500;  Gass 
B  buildings,  76,  costing  $5,953,050;  Class  C  buildings,  941,  cost- 
ing $26,716,319.  Frame  structures,  complying  with  building 
laws  and  classed  as  permanent,  2191,  costing  $28,072475.  For 
repairs  and  alterations,  including  permits  for  rehabilitation  of 
Class  A  buildings  damaged  by  the  fire,  $6,441,112.  To  this 
estimated  cost  must  be  added  fifteen  per  cent,  as  actual  costs 
are  proven  to  be  that  much  higher  than  the  architect's  esti- 
mates. Of  this  expenditure  labor  has  received  forty-five  per 
cent — $35,618,590.  During  the  two  years  following  the  Balti- 
more fire  building  permits  in  that  city  amounted  to  $28,000,000. 
During  one  year  following  the  San  Francisco  fire  building  per- 
mits have  amounted  to  $60,169,923.  This  new  work  has  in- 
volved, of  course,  an  immense  amount  of  new  electrical  in- 
terior work,  some  of  which  has  been  noted  in  these  columns. 


Ol'ER-CAPITALIZATION.—Discussins  the  subject  of 
trusts  before  the  recent  special  convention  of  the  National 
Civic  Federation  in  Chicago,  Mr.  Isaac  N.  Seligman  said :  "The 
question  of  capitalization  in  the  case  of  the  trust  is  one  that 
primarily  affects  the  investing  public.  Entirely  too  much,  in  my 
opinion,  has  been  made  of  over-capitalization  of  industrial 
enterprises.  So  far  as  the  control  of  capitalization  is  intended 
to  safeguard  the  investor  I  can  only  record  my  conviction  that 
the  judgment  of  the  market  invariably  discounts  the  nominal 
capitalization  of  the  company.  If  this  capitalization  is  larger 
than  the  facts  warrant  the  securities  sell  at  a  discount ;  if 
smaller,  they  sell  at  a  premium.  The  actual  basis  of  such  mar- 
ket valuation  is  not  the  par  value,  nor  yet  the  actual  assets  of 
the  companj',  but  it  is  in  every  case  earning  capacity.  The  anti- 
trust policy  should  not  proceed  faster  than  is  compatible  with 
public  welfare.  The  investing  public  have  too  much  interest 
in  such  securities,  and  the  shock  to  business  interests  is  too 
violent.  The  law  should  be  so  modified  as  to  reach  only  those 
who  have  really  committed  a  crime  against  the  well-considered 
interest  of  the  community  as  a  whole.  The  attempt  vigorously 
to  enforce  a  law  which  is  based  upon  crmnobus  premises  is 

bound   not   .>illy    t,i    fail,   l.nt    In    <\u-   nil  .TiiMTiU'   t.i   .Ti-.ll.-   ll.nvi-vc." 


X'OVEMBER    Q,    I9O7. 


ELECTRICAL      WORLD 


917 


Steam-Driven   Transmission    Stations   ot    the 
Societa   Lombarda,   of   Milan,   Italy. 


IN  June,  1900,  the  Societa  Lombarda  opened  its  first  hydro- 
electric power  house  at  Vizzola  Ticino,  Italy,  and  suc- 
ceeded in  Joading  it  to  its  maximum  capacity  in'  a  little 
more  than  three  years.  From  this  power  house  electrical  en- 
ergy is  supplied  directly  to  about  no  consumers,  2a.of  whom 
redistribute  the  energy  for  lighting  and  small  motor  loads,  they 
having  obtained  rights  from  the  Societa  Lombarda  to  sell 
energy  in  certain  districts. 

The  rated  capacity  of  the  Vizzola  Ticino  station  is  12,000 
kilowatts.  Electrical  energy  from  it  is  distributed  over  a  net- 
work more  than  125  miles  long,  to  which  are  connected  about 
700  electric  motors  and  30,000  incandescent  lamps.  The  terri- 
tory covered  includes  40  towns,  and  there  are  in  all  about  2000 
consumers  connected  to  the  line. 

The  principal  large  centers  of  energy  consumption  are  Leg- 
nano,  Busto-Arsizio  and  Gallarate.  In  these  communities,  and 
in   some   of   their   suburbs,   the   cotton   industry   alone   requires 


maximum  rating  of  the  new  station  at  Turbigo ;  the  idea  being 
^hat  the  steam  station  could  carry  the  entire  load  of  the  new 
station  in  case  of  delay  in  construction. 

The  steam-driven  station  is  situated  at  Castellanza,  which  is 
an  important  center  of  energy  consumption.  This  location  was 
chosen  for  the  following  reasons :  It  could  easily  be  connected 
to  the  transmission  system ;  it  was  not  far  from  the  hydro- 
electric stations,  in  conjunction  with  which  it  was  to  operate; 
there  is  ample  and  suitable  supply  of  water  for  condensing  pur- 
poses ;  and  it  is  near  two  railway  lines,  the  Milano-Gallarate  and 
the  Novara-Seregno,  over  which  the  coal  can  be  economically 
supplied. 

The  work  of  construction  on  the  steam  station  was  com- 
menced in  May,  1903,  and  in  little  over  a  year  the  station  was 
put  in  operation.  The  masonry  work  was  done  by  the  Bram- 
billa  Company;  the  steam  machinery  was  supplied  by  Franco 
Tosi,  of  Legnano.  and  the  electric  machinery  by  Brown,  Bove'ri 
&  Company,  of  Baden.  The  first  units  installed  consist  of  two 
horizontal  triple-expansion  steam  engines  directly  coupled  to 
three-phase  alternators ;  each  unit  rated  at  2700  horse-power. 
The  frames  of  the  engines  are  of  the  bayonet  type,  cast  in  one 


FIG.    I. — STEAM-DPIVEN    ALTIHN  ATORS  IN    THE   CASTEU.ANZA    POWKK    llorSF. 

more  than  12,000  horse-power,  or  two-thirds  of  the  maximum  piece   with    the   crank   bearings.     There   are    two   low-pressure 

capacity  of  the  Vizzola  station.  cylinders,  one  being  placed  in  tandem  with   the   high-pressure 

It  was  readily  apparent,  therefore,  that  the  demands  for  elec-  cylinder,   the   other   in   tandem   with   the   intermediate-pressure 

trical  energy  would  soon  surpass  the  output  of  the  station  at  cylinder.     The  cranks  arc  displaced  90  dcg.   from  one  another 

Vizzola,  and   the   Societa   Lombarda,   in    1901,  decided   to  con-  on  the  driving  shaft.     Kach  cylinder  is  equipped  with  two  ad- 

struct    a    second    hydro-electric    station    at    Turbigo,    7.5    miles  mission  and  two  discharge  valves;   the   high-pressure  cylinder 

further   down   the   valley   on   the   banks   of   the   Ticino   River,  valves  being  controlled  by  a  Porter  governor,  which  can  vary 

where  5000  horse-power  could  be  developed ;   the  water  being  the  cut-off  from  o  to  60  per  cent.     The  governor  is  arranged 

taken   from  the  canal  of  Naviglio  Grande.     This  power  house  to    permit    the    adjustment    of    speed    by   hand    for    use    when 

is  now  finished,  and  in  regular  operation;  and  before  the  end  paralleling  the  alternators.     Forced  lubrication  is  used   for  the 

of  the  present  year  arrangements  will  be  completed  for  trans-  cylinders,  the  crank-pin  and  all  working  parts  of  both  engines 

mitting  energy   from   this  station   to  all   parts  of  the  network  being  supplied  with  oil  from  a  common  reservoir, 

now  fed  from  the  Vizzola  station.  The     power,     guaranteed     efficiency,     and     steam     consunip 

At  the  lime  of  the  construction  of  the  Turbigo  hydro-clcctric  tion,  the  engine  operating  condensing  with   superheated  steam 
station  it  was   foreseen  that  the  demand   for  electririly  would  having  a   Icmperalure  between  250  dcg.   and  280  dcg.   C,  and 
become  so  great  before  the  completion  of  the  plant  as  to  ex-  having  an  initial  pressure  of  180  lbs.,  are  as  follows: 
cecd  the  rated  capacity  of  the  station  of  Vizzola  and  would  re- 
quire the  conlinuous  operation  of   the  reserve  units.     Accord-  *'"cy°"dcr".   per*  cent!'.'!".""''    u            19            25           jo           44 
ingly,    the   company   decided    to   build    a    steam-driven    electric      Net  hor.«c  power  noo         1480        1750        jooo        j;oo 

.,.,,,  ,  ,  ,  Kfficicncy,    per   cent 83  86  87.5  88.5  90 

Station,  which  would  act  as  a   supplement   and   reserve   to   the  Stcum     conaumniion     (super- 
hydroelectric  stations,  heated),  poun,!,  peri.  hphr.     .cu'      98.          948          99'        'o^o 
The  first  units  installed  in  the  steam-driven  station  have  an  The    alternators   arc   of    the   revolving-field,   solid-pole    type, 
'ftrregate   rating  of   5400  horv..  M..iv.r    which   is  equal   to   the  rated    at    2400    kilovolt-anipcrcs    (1920    kilowatts    for    power- 
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factor  =  0.8;.     The  normal  speed  of   107  r.  p.  m.   corresponds 
10  a  frequency  of  50  cycles  per  second.     The  normal  e.  m.  f.* 
is    10,500   volts   between   phases.     The   weight  of   the   rotating 
part  is  40  tons. 
The  guaranteed  efficiency  and  regulation  are  as  follows ; 

Full     normal     load    of     1920    kw     and    unity    power-factor 

efficiency    =    95   Per  Cent 

Full    normal    load    of     1920    kw    and    power-factor    of    0.8 

efficiency    =     93-5 

Half   load   of   960   kw   and    unity   power-factor  efficiency   =     93.3       " 
Half  load  of  960   kw  and  power-factor  of  0.8  efficiency   —     92  " 

Drop  of  potential   from   no   load   to  full   non-inductive   load 

(1920  kw),  excitation  and  speed  remaining  constant 9  " 

Drop  of  potential  from  no  load  to  full  load  (1920  kw). 
excitation  and  speed  remaining  constant  for  power-factor 
=    0.8 23 

The  alternators  are  separately  excited  by  means  of  two  inde- 
pendent exciters,  one  of  the  groups  being  driven  by  a  small 
tandem-compound  steam  engine  running  at  375  r.  p.  ni.,  and  the 
other  being  driven  by  an  electric  motor. 

Steam  is  furnished  to  the  two  prime  movers  by  six  water- 
tube  boilers  constructed  for  an  effective  pressure  of  195  lbs., 
each  having  a  heating  surface  of  3175  sq.  ft.  The  aggregate 
heating  surface  of  the  plant  being  19,050  sq.  ft,  and  the  super- 
heating surface  being  3875  sq.  ft.    A  battery  of  16  economizers. 


operated  either  independently  of  those  in  the  hydro-electric 
plants,  or  in  parallel  with  those  in  one  or  both  of  the  hydro- 
electric stations.  Experience  has  shown  that  the  three  plants 
can  be  operated  very  successfully  in  parallel;  the  steam  sta- 
tion being  used  to  supply  the  peak  loads  of  the  hydraulic 
stations,  thus  permitting  the  latter  to  work  continuously  at  their 
maximum  capacity. 

In  June,  1904,  a  company  was  organized  at  Basilea  for  the 
development  of  certain  important  concessions  of  hydraulic 
power  given  to  the  Swiss  towns  of  Poschiavo  and  Brusio,  in 
the  Canton  of  Grigioni.  The  principal  promoters  of  this  com- 
pany are  the  Societa  Lombarda  and  Alioth  Company,  machine 
builders,  in  Basilea.  The  capital  was  supplied  from  Swiss, 
Italian  and  English  sources. 

The  most  important  concession  was  the  first  to  be  developed. 
This  concession  is  on  the  Poschiavino  River,  near  the  Italian 
frontier,  between  the  town  of  Campocologno  and  the  valley 
Tirano,  where  20,000  horse-power  can  be  obtained  with  a  head 
of  1312  ft.  The  continuity  of  flow  is  assured  by  the  Lake 
Poschiavo,  which  is  located  above  the  falls. 

The  Societa  Lombarda  acquired  a  lease  covering  a  period 
of  years  from  the  Brusio  Company  for  the  purchase  of  the  out- 
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having  a  healing  surface  of  5186  sq.  ft.,  is  installed  for  heating 
the  feed-water. 

The  boiler  feed-water  is  forced  by  two  electrically-driven 
pumps  from  a  well  into  a  large  cement  tank  placed  under  the 
floor  of  the  boiler  room.  From  this  tank,  the  feed  pumps,  three 
in  number,  two  driven  by  electricity  and  one  by  steam,  deliver 
it  to  the  boilers.  For  condensing  purposes,  a  specially  con- 
structed canal  from  the  Olona  River  conducts  water  from  the 
river  into  a  large  tank  directly  under  the  condensers,  where 
it  is  mixed  with  condensed  steam  and  returned  to  the  river  at  a 
point  further  down  the  stream. 

The  exciter  motors,  the  lamps,  the  motor  for  the  traveling  crane, 
the  motors  driving  the  feed-water  pumps,  the  motors  operating 
the  automatic  cleaners  of  the  economizers,  the  coal  and  ash 
conveyors,  the  repair  shop,  etc.,  are  all  supplied  with  electricity 
either  from  the  station  itself  or  from  the  hydro-electric  plants 
at  Vizzola  and  Turbigo. 

A  small  Tudor  storage  battery  is  placed  under  the  switch- 
board to  secure  continuity  of  excitation  and  illumination.  The 
battery  is  large  enough  to  supply  electricity  for  excitation  and 
for  illumination  for  an  hour. 

The  switchboards  are  arranged  so  that  the  alternators  can  be 


put  of  the  first  station,  and,  in  addition  to  this,  it  secured  an 
option  on  the  major  portion  of  the  energy  which  the  Brusio 
Company  could  supply  in  the  future  when  other  concessions 
were  developed. 

The  energy  obtamed  from  the  Brusio  Company's  tirst  plant 
was  to  be  used  to  supply  the  increase  of  business  in  the  neigh- 
borhood of  Busto,  Legnano,  Gallarate  and  Saronno.  where  a 
market  for  the  energy  from  Vizzola  and  Turbigo  had  rapidly 
been  built  up.  The  rest  of  the  energy  was  to  be  distributed  to 
a  network  in  the  neighborhood  of  Como,  which  is  a  large 
industrial  center. 

The  plant  for  developing  and  transmitting  electricity  was 
begun  a  little  before  the  end  of  1904,  and  is  now  nearly  fin- 
ished ;  the  companies  expect  to  begin  operation  at  about  the 
end  of  this  year.  The  transniission  line  is  100  miles  long,  and 
is  one  of  the  largest  Italian  systems  that  develop  electricity  in 
the  Alps  and  transmit  it  to  a. long  distance. 

During  the  construction  of  the  hydro-electric  plant  on  the 
Poschiavo  River,  the  Societa  Lombarda  was  confronted  by  the 
same  conditions  as  existed  during  the  construction  of  the  plant 
at  Turbigo,  and  resorted  to  the  same  methods  of  meeting  them, 
namelv,  bv  the  construction  of  a  steam-driven  electric  station. 


November  9.  1907. 
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This  new  steam  station  is  an  extension  to  the  old  station  at 
Castellanza;  the  new  units  consisting  of  turbo-alternators  of 
the  Brown,  Boveri-Parsons  type.  One  5000  kilowatt  unit  was 
installed  immediately  to  take  care  of  the  most  urgent  needs, 
and  later  a  second  and  equal  unit  will  be  installed,  which,  to- 


Company  expects  to  develop  a  large  business   in  the  Comensc 
region. 

The  sub-station  is  equipped  with  seven  50-cycle,  uso-kva 
single-pliase  transformers,  reducing  the  e.  m.  f.  from  33,000 
volts    to    11,000   volts.      The    guaranteed    efficiency    of    the    ap- 


FIG.    3. — P.-\RT].\r.  CROSS-SECTIONAL    VIEW    OF    C.\STELLAXZA    POWER    HOUSE. 


PLAN    VIEW    OF    tASTtLI-.XNZA    I'OWKR    HOUSE. 


gcthcr  with  the  first,  would  constitute  a  complete  reserve   for 
the  Brusio  system. 

Castellanza  being  one  of  the  most  important  distributioiY 
centers,  it  was  decided  to  construct  a  transformer  sub-station 
at  the  steam  power  house  at  the  same  lime  that  the  other  addi- 
tions were  being  made.  A  second  transformer  sub-station  was 
rr.nstructed    at    Lamazzo,    from    which    center    the    Lombards 


paratus  is  97.5  per  cent,  and  the  regulation,  at  a  full  inductive 
load,  3  per  cent.  Six  of  the  transformers  arc  in  continuous 
service,  the  seventh  being  held  in  reserve.  The  six  trans- 
formers are  connected  in  two  groups,  each  group  being  con- 
nected in  star,  thus  forming  two  Ihrcc-phasc  tr.msformer 
groups,  each  group  having  a  rating  of  3750  kilnvolt-ampercs. 
The   lurlin  unil';   were  liuilt   by   Franco    Tnsi,   nf    I.cgnano,  and 
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each  is  rated  at  5000  kilowatts  at  a  power-factor  of  0.8  when 
operating  with  superheated  steam  at  275  deg.  C,  and  at  a  speed 
of  1000  r.  p.  m.  Each  unit  has  its  own  direct-connected  exciter 
and  its  own  condenser,  which  is  of  the  partial  barometric  type 
equipped  with  a  centrifugal  pump  and  an  air  pump.  The 
guaranteed  steam  consumption  when  operating  with  superheated 
steam  at  27s  deg.  C.  and  a  pressure  of  180  lbs.  condensing 
with  water  at  about  16  deg.  C,  is: 

Load,    kw    Sooo  4000  2000  1000 

Steam  consumption,  kg.  per  kw-hr....       6.90  7.20  8.60  11. 10 

"               lbs.  per  kw-hr is."8  15-84  '8.92  24-42 

•Coal  consumption,  kg.  per  kw-hr....       0.79  0.825  0.905  1.27 

"                "               lbs.  per  kw-hr 1.738  1.92S  2.167  2.794 

The  condenser  system  is  of  a  type  patented  by  Franco  Tosi. 
The  steam  is  condensed  by  a  spray  of  cold  water;  the  con- 
denser water  being  removed  by  a  centrifugal  pump  placed  di- 
rectly below  the  condensing  chamber.  The  column  of  water 
over  the  pump  serves  to  regulate  the  load  on  the  pump  by 
varying  the  static  head,  the  speed  remaining  constant.  A 
check  valve  is  placed  in  the  exhaust  pipe  to  prevent  the  return 
of  water  to  the  condenser  in  case  of  the  stoppage  of  the  cen- 
trifugal pump.  In  case  of  an  accident  to  the  centrifugal  pump 
■which  would  prevent  the  removal  of  the  condensed  steam,  pro- 
vision is  made  to  stop  the  turbine  and  shut  off  the  supply  of 
injection  water.  The  devices  for  doing  this  are  operated  by  a 
float  located  in  the  lower  part  of  the  condensing  chamber. 

The  moist  air  is  removed  from  the  condenser  by  an  air  pump 
of  the  Tosi  vertical,  compound,  twin-cylinder  type,  the  cylin- 
ders of  which  are  cooled  by  water  jackets.  The  two  pumps 
of  one  turbo  unit  are  driven  by  a  120-hp  steam  engine ;  those 
of  the  other  unit  being  driven  by  three-phase  motors  operating 
at  500  volts,  which  is  the  potential  of  the  distribution  system. 

The  number  of  boilers  was  increased  by  the  addition  of  six 
water-tube  boilers  built  by  Franco  Tosi,  of  Lagnano.  These 
boilers  have  an  aggregate  heating  surface  of  5920  sq.  ft.,  and 
a  superheating  surface  of  1615  sq.  ft.,  and  are  built  to  operate 
at  190  lbs.  The  furnaces  are  fitted  with  automatic  stokers  of 
the  underfeed  type  arranged  to  burn  Cardiff  coal. 

The  Societa  Lombarda  has  lately  placed  orders  for  delivery 
within  this  year  of  two  turbo-generators,  each  rated  at  2500 
kilowatts,  and  operating  at  1500  r.  p.  m. 


Selt-Inductance  of  a  Solenoid  of  Any  Number 
of  Layers. 


By  Louis  Cohen. 

The  only  formula  now  available  for  the  calculation  of  the 
self-induotance  of  a  long  coil  or  solenoid  of  more  than  one 
layer  is  that  of  Maxwell,  which  is  as  follows : 

4 
L  =  — irV/C-r  — y)  (.v'  — y')  (l) 

3 
where  /  is  the  length  of  the  solenoid,  n  is  the  number  of  turns 
per  unit  length,  x  and  y  are  the  external  and  internal  radius  of 
the  solenoid.  This  formula,  however,  was  developed  on  the 
assiunption  of  a  uniform  field  within  the  coil,  which  means  that 
the  end  effects  can  be  neglected.  The  assumption  may  lead  to 
an  error  as  great  as  12  per  cent,  as  I  shall  show  tater,  even  in 
the  case  of  a  comparatively  long  solenoid,  with  a  length  ten 
times  the  radius.  It  is  quite  evident  that  such  a  formula  is  not 
of  very  great  value  where  accurate  results  are  desired.  It  is, 
however,  a  very  simple  and  convenient  formula  for  numerical 
computations  and  is  useful  when  only  a  rough  approximation 
is  desired. 

The  formula  given  below  for  the  self-inductance  of  a  sole- 
noid of  any  number  of  layers  will  give  results  accurate  to  with- 
in one-half  of  a  per  cent  even  for  short  solenoids,  where  the 
length  is  only  twice  the  diameter,  the  accuracy  increasing  as  the 
length  increases. 

•Cardiff  coal. 


For  most  practical  purposes  this  degree  of  accuracy  is  amply 
sufficient. 
The  formula  is  as  follows* : 

2a.'  +  a,'P       8a,' 

L  =  4T-K-»t.i \-\-  irn- 

V4a,-  +  1'        yr 


•        V  II,-  -r  r u, 

JL  8 


r 

{  »i  —  I )  fli'  -|-  {  wi  —  2)  flj'  +  . 
-f-i[ml,m  — 1)0,'  •  (m—  l)(m— 2)aj'-f-(m  — 2)(m  —  3)0,= -f  .  .  .] 

(2) 

LvST^r-'       JJ 

Where 

m  is  the  number  of  layers 

iig  is  the  mean  radius  of  the  solenoid 

fli,  a-,  as,    .    .    .    am  are  the  mean  radii  of  the  various  layers 

/  is  the  length  of  the  solenoid 

Sj  is  the   radial   distance  between   two   consecutive  layers 

n  is  the  number  of  turns  per  unit  length. 

For  a  long  solenoid  where  the  length  is  about  four  times  the 
diameter,  the  above  formula  will  reduce  to  the  following: 
r2a,'  +  a,'F        80.' 1 
L  =  ^irn'm  J ^-f-  8»^ir 


(hi  —  l)  Oi"  -f-  {in  —  2)  Oz  +  . 


■-1-'" 


r] 


(3) 


The  formulae  as  given  by  equations  (2)  and  (3)  are  very 
simple  and  convenient  for  numerical  computations. 

Below  are  two  numerical  examples  to  show  the  per  cent  error 
that  Maxwell's  formula   (l)   will  introduce. 
Example  (i) 

ai  :=  5  f  HI,   5a  =  0.1  CHI,   HI  ^4,   a.  =  5.15i:Hi, 
i  =  50 

Introducing  these  values  in   (2)  we  get 
L  =  4ir'>r.  18,926  CHI. 
The   same   example  calculated   by   Maxwell's    formula   gives 
L  =  4ir=H"  ,  21,228  f  HI. 
The  error  is  a  little  over  12  per  cent. 
Example   (s) 

a\=:$cm,  5,1  =  0.2  f  HI,  u.  =  5.4t-Hi,  hi  =  5, 
/  =  20  cm. 

By  formula  (2)  we  get: 

L  =  \irn- ,  10,888  cm. 
By  Ma.xwell's  formula  we  get  for  this  case 

L  =  4^n' .  14,622  CHI. 
The  error  in  formula  (i)   is,  therefore,  about  35  per  cent. 

In  the  development  of  formula  (2)  I  have  incidentally 
obtained  a  very  simple  and  convenient  formula  for  the  calcu- 
lation of  the  self-inductance  of  a  single-layer  solenoid,  which 


L  ■=.  4ir;r 


2.1'  +  <;=  r- 


(4) 


\.\cf  +  P  3       ir.l 

where  a  is  the  mean  radius  and  /  is  the  length  of  the  solenoid. 


Lighting  by  Electricity  and  Gas. 

An  .ibstract  of  a  report  presented  by  II.  Harrison  to  the 
(British)  Municipal  Electrical  Association  and  based  on  returns 
from  various  lighting  plants  in  150  towns  is  given  in  Electrical 
Engineering.  London.  The  total  candle-power  of  gas  lighting 
in  these  150  towns  was  10,136,000.  while  the  total  candle-power 
of  electric  lighting  in  the  same  towns  was  11,024,500.  The  av- 
erage cost  per  cp-year  in  these  150  towns  was  32.S  cents  for  gas 
and  14.8  cents  for  electric  light. 

•The  complete  paper  where  the  mathematical  development  of  the  formula 
i^  K<ven  will  be  published  shortly  in  the  BuIUHh  of  the  Bureau  of 
Standards. 
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Distribution     and     Breadth     Coefficients     ol 
Alternators. 


By  N.  Stahl. 

THE  formula  ordinarily  stated  for  the  electromotive  force 
of  alternators  is  derived  by  the  aid  of  three  assump- 
tions, as  follows;  (a)  that  the  distribution  of  mag- 
netic flux  follows  the  Law  of  Sines,  (b)  that  the  conductors 
are  not  distributed,  that  is,  every  conductor  on  one  side  of  a 
coil  occupies  the  same  position  relative  to  the  flux,  (c)  that 
the  coil  subtends  the  whole  pole  pitch. 

This  formula  may  be  written, 

£  =  2.22  A'/Z  X  10  *  volts,  where 

E  is  the  effective  e.  m.  f.  between  collecting  rings, 

.V  is  the  maximum  value  of  the  pole  flux  in  c.  g.  s.  lines  of 
force, 

/  is  the  frequency,  and 

Z  the  number  of  conductors  joined  in  series. 

In  so  far  as  the  above  assumptions  are  not  borne  out  in 
actual  machines,  the  formula  will  require  readjustment  by  the 
insertion  of  factors  representing  the  ratios  of  the  actuallj' 
generated  electromotive   forces  to  those  hypothecated. 

In  many  machines,  by  a  proper  shaping  of  the  polefaces  a 
flux  curve  is  obtained  which  is'  very  closely  sinusoidal.  This  is 
largely  empirical  work,  aided  of  course,  by  due  consideration^ 
of  the  permeability  of  the  particular  magnetic  material,  the  ratio 
of  pole-span  to  pole-pitch  and  the  reluctance  of  the  entire  mag- 
netic circuit.  Where  the  flux  curve  departs  from  the  sine  law, 
it  would  be  necessary  to  know  its  analytical  equation  in  order 
to  derive  a  rational   formula   for  the  electromotive   force. 

Since,  on  the  assumption  of  equal  pole  strengths  and  flu.x- 
distributions,  the  flux  must  necessarily  be  periodic,  it  will  al- 
ways be  possible  to  express  the  equation  for  any  flux  curve, 
by  Fourier's  theorem,  as  a  series  of  sine  and  cosine  terms  of 
odd  order. 

The  terms  of  even  order  do  not  occur  since  the  flux  distribu- 
tion around  any  X-pole  is  the  exact  reverse  of  that  around  a 
S-pole,  and  therefore  the  flux  curve  is  symmetrical  with  respect 
to  half-periods.  Where,  as  is  usually  the  case  for  alternators 
on  full  load,  there  is  distortion  of  the  flux,  producing  asym- 
metry in  the  first  and  second  quadrants,  cosine  terms  would 
enter  into  the  Fourier's   series. 

The  complication  so  introduced  is,  however,  merely  tedious, 
as  each  of  the  harmonics  would  be  treated  in  the  same  way  as 
the  fundamental  for  the  effective  electromotive  force  when  the 
flux  is  sinusoidal.  In  what  follows,  however,  we  shall  assume 
that  the  law  of  sines  obtains  for  the  magnetic  flux. 

When  the  conductors  are  equally  spaced  around  the  periphery 
or  distributed  for  any  coil  in  several  slots,  it  is  obvious  that 
the    instantaneous    electromotive    forces    in    the    several    con- 


'^PT^-Z^ 


differing  in  phase  from  Oa  by  the  angle  0,  where  <?  ^  —  radians, 

/ 
/    being    the    ntimber    of    equally    spaced    conductors    in    any 
polepitch. 

Let  n  be  the  number  of  conductors  in  any  half-coil;  then 
OP  will  be  their  resultant  e.  m.  f.  Were  they  all  generating 
the  same  electromotive  force  at  the  same  instant,  their  re- 
sultant would  be  OQ  =  ne.  To  obtain  the  actual  e.  m.  f. 
generated,    we    shall    need    to    multiply   our    coefficient    2.2   by 

OP 

some    factor,    ka,    which    represents    the    ratio    of    •.      The 

OQ 
<!• 
angle  aOb  is  obviously  — ,  and  similarly  for  bOc,  cOd,  etc. 


Now,  OP  —  OX  sec  (n  —  U  — 

but  OX  =  e  cos  0.<t>  -f-  e  cos  (p  -\-  e  cos  2<P  + e  cos  (n — 1)  <t> 

=  ?        ^  cos    s.ip 

^s  =  0 

<t>       ^^r-y  S  =  11  —  I 
l)—  >  COS    S.<P 

2       "■^S^O 


and   OP  =  e  sec  (n  - 


<t>  -^-^  =  "  —  1 

sec  (11  —  1) —  ^  COS    S.(p 

2  ''^  j  =  0 

k4  = ■ (A) 

n 
The    value   of    ka  may   be   obtained   in   another   and   rather 
simpler  form  for  computation,  by  projecting  Oa,  Ob,  etc.,  di- 
rectly upon  OP. 

't>                                <t> 
OP  =  ecos(n  —  i) [- e  cos  [(n  —  i) <^]  +  -    -    -    -    -    - 


•P 


■  -f-  e  cos  [(n  —  1) I  n  —  1)  <P] 


<t>                           <P 
=  e  [cos  (n  —  1) 1-  cos  (n  —  3) j-  ■ 


-I-  cos  (3  —  n) i-  cos  (i  —  n)  —] 


cos  (n  —  i) 1-  cos  (n—z) [-  ■ 


■  -f  cos  (i  —  n) 1-  cos  (i  —  11)  — 


Whence  ka  = 


J  =  »  —  I 


J  =  1  —  »i 


(B) 


HU.  I. — ELECTKOMOTIVF.  FORCE  VECTORS. 

duttors  of  one  side  of  any  coil  will  be  different;  the  total  for 
that  half  coil  may,  as  is  well  known,  lie  fount!  by  the  vectorial 
addition  of  the  separate  electromotive   forces. 

In  Fig.  I,  let  Oa  (=  c)  be  the  maximum  e.  m.  f.  generated 
in  any  conductor,  in  direction  and  magnitude.  Then  ab  will 
represent    the    e.    m.    f.    cff    the    next    consecutive    conductor, 


I  bus.  with  a  sinusoidal  flux,  and  coils  spanning  .1  p  ilr    lii.li 
we  may  write 

E  ~  2.22  kn  NfZ  X  10"'  volts. 
When  the  coil-span  is  only  a  fraction  of  the  pole  pilch,  we 
have   the  condition   represented  in   Fig.   2,   for  maximum   flux 

e 

through  any  loop  consisting  of  two  conductors.     —  represents, 

2 
in  electrical  radians,  half  the  angle  by  which  the  coil-span  fails 
of  the  pole-pitch. 
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Both  sides  of  the  loop  being  in  equal  flux  regions,  the  electro- 
motive forces  generated  in  them  annul  each  other,  but  com- 
pletely so,  for  this  position  only,  in  any  polar  region.  For 
other  positions,  the  effect  of  the  partial  annulments  on  the  e.  m.  f. 
generated  may  be  seen  by  integrating,  for  each  side  of  the  loop, 
through  half  a  cycle. 

Let  jVi  be  the  instantaneous  value  of  the  flux ;  then 

Ni  :^  N  COS  6  and  e  ^ =  N  sin  O.dQ 

dt 
Nowr,  assume  that  the  right  side  of  the  loop  is  at  the  position 
of  zero  flux  ;  the  angular  displacement  of  the  left  side  from  it 


FIG.    2. — FRACTIONAL    POLE-riTCII    WINDING. 


will  be  V  —  e.     While  the  loop  moves   through   the  angle  ^, 
the  average  e.  m.  f.  generated  will  be 


if: 


X  silt  O.de  —J^    I    N  sin  Q-dO 
2" 

2.V  e 

=  ■ — (1  —cos(^  —  2cos  —  ) 
0  2  ' 

(I 
During  the  passage   througli   the   ne.xt   angle  "3  ,  the   average 

e   m.  f.  would  be 


"^ij: 


e"=—    I    NsinOJO 


X  sin  O.rfe 


^ i-(i  —  cos  6  —  2  cos  — ) 

0  ^  2  ' 

Thus    the   average    for   the   periods   of    partial    amuilment    is 
e'  -\-  e" 
—  .      :=  o,  and  the  only  part  of  the  flux  effective  in  producing 

the  resultant  c.  m.  f.  of  the  machine  lies  between  -—  and  ir 

This  average  e.  ni.   f.  becomes,  since  now  lioili   sides  aid  each 
other, 

e^  - 

1      \  4V      J  4A'         t3 

J     o  J     n 

2  2 

If   the  cnil   spanned  a  whole  pole-pitch,  we  should   have 


The  actual   c.  m.   f.   stands  to   the   assumed  in   the   ratio   of 

ea  e 

—  =  cos Call  this  ratio  ki. 

ca  2 

Thus  where  all  the  loops  have  the  same  breadth,  the  formula 
would  read,  E  =  2.22  kckbXfZ  X  lO"*  volts. 

Where  each  coil  is  composed  of  several  loops  having  different 
breadths,  the  coefficients  for  the  several  loops,  beginning  with 

e  3© 

the  outer,  run  as   follows,  ki,:=cos-     ;  k"b^cos .  -  -  . 

2  2 

ki,"  ^^  cos  {zn  —  O-^.  and  the  resultant  coefficient,  ki^,  is 


/a'-  = 


k'  -{-k"  -{ ^-  fen 


e  36  e 

cos  rr-H-  cos—  ■\--   -   -+COS  (2»  —  1)— 


S=2»— 1 

5=  1 
n 

Where  the  conductors  are  arranged  singly  in  slots,  it  is  evi- 
dent that  9  =  ^,  and  the  complete  formula  may  be  written. 


£=2.22 


2 


S=n  —  \ 

cos  ^  — 
S=  1  — n 


S=2ii—  I 

cos  S  —NjZ  volts. 


n-  X  10* 


Even  where  several  conductors  to  be  joined  in  series  are  laid 
in  the  same  slot,  the  above  formula  may  be  used  for  all  practi- 
cal purposes,  though  for  extreme  accuracy  the  above  methods 
may  be  extended  to  any  cases,  however  complicated. 

It  is  to  be  observed  that  if  n  is  defined  as  the  number  of 
conductors  per  pole  per  phase,  the  above  reasoning  is  not  in- 
validated ;  the  formula  applies  to  any  number  of  phases,  E  being 
the  e.  m.  f.  generated  in  any  single  circuit  through  the  armature, 
tor  any  one  phase,  and  Z  is  the  number  of  conductors  in  that 
circuit,  the  different  values  of  the  angle  <t>  for  different  phases 
causing  the  variation  in  the  values  of  the  coefficients. 

Polyphase  alternators  are  often  "coil-wound,"  with  the  turns 
of  a  single  coil  distributed  in  several  slots,  so  that  the  current 
in  traversftig  the  coil  spirals  in  or  out  through  the  successive 
loops,  some  of  which  then  span  more  than  a  pole  pitch.  By  an 
integration  analogous  to  that  given  for  the  case  of  a  loop-span 
less  than  a  pole  pitch,  it  appears  that,  for  such  a  loop,  the  only 
effective  portion  of  the  flu.x  is  included  between  the  positions 

e  e 

—  and  TT ,  where  6  is  again  the  angular  difference  between 

2  2 

loop-span  and  pole  pitch.  A  discussion  similar  to  the  above 
leads  to  a  breadth  coefficient  kc  = 

.s"  =  )J  —  I 

\-  " 

>.        cosS li 

5  =  I  —  n 

which  takes  account  of  the  fact  that  here  there  will  be  some 
loops  of  more,  and  others  of  less  than  a  pole-pitch,  and  pro- 
vides also  for  the  case  of  an  odd  number  of  loops  per  coil, 
where  the  middle  loop  would  obviously  span  exactly  a  pole- 
pitch. 

Tables  of  coefficients  worked  out  from  the  above  formulae 
are  appended.  It  is  interesting  to  observe  that  the  coefficients 
have  the  same  numerical  value  for  the  same  number  of  slots- 
per  phase  per  pole,  whether  the  winding  be  a  lap,  or  wave,  or 
whether  it  be  "coil-wound."  which  was,  of  course,  to  be  ex- 
pected, inasmuch  as  the  conductors  are  all  in  series,  and  the 
different  windings  are  merely  tantamount  to  different  methods 
of  end-connecting. 

It  will  be  noticed,  however,  that  a  lap  or  wave  winding  in 
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which  one  of  the  winding  pitches  is   fractional,  would  have  a 
breadth  coefficient  as  well  as  a  distribution  coefficient. 
S  =  n  —  I 

cos  S. 't-u 

2 
S  —  I  ~n 

TABLE   I. — DISTRIBUTION    COEFFICIENTS. 


No.  slote 
per  pole 
per  phase. 

1 

2 

3 

4 

S 

6           7 

8 

1 

9     ;   10 

1 

®           1  180° 

90° 

60° 

45° 

36° 

30° 

2S°7' 

22°30' 

20°    1   18° 

Kd.                 ll.OOO 

0.707 

9.667 

0.653 

0.647  0. 644  !0. 642 

0.6405 

0.640  0.639 

Kt,== 


S  ^2n- 
cos  S.  - 
5=1 


Kc  = 


=  2 


5  =  ;i  —  I 

</> 

cos  S. — 

2 

S^i  —  II 


TABLE 

II. — BREADTH 

COEFFICIE.VT 

s. 

SINGLE    PH.tSE. 

TWO 

PH.se 

.„«EH 

PHASE 

No. 
Slots 

per 
pole 

e 

Ki 

Slots 

1    per 

pole. 

Slots 
per  pole 
per  ph. 

e 

Kb 

SloU 
per 
pnle. 

Slots 
per  pole 
peJ  ph. 

9   :    Kfc 

1 

— 

— 

2 

I 

90° 

1.000 

3 

60° 

1.000 

2 

90° 

0.707 

1       * 

2 

45°     1 

0.924 

6 

2 

30° 

0.966 

3 

60°     1    0.866 

6 

3 

30°     j 

0.911 

' 

3 

20° 

0.960 

4 

45° 

0.924 

8 

4 

22.  °5 

0.906 

12 

4 

15° 

0.9575 

5 

36° 

0.951 

10 

5 

18° 

0.904 

IS  1        3           12° 

0.9562 

6 

30° 

0.966 

12 

6 

15°    1 

0.903 

18 

6 

10°   0.9560 

7     1    25. °7 

0.975 

14 

7 

I2.°86( 

•0.902 

1           i 

8 

22. °S 

0.981 

1               '              \ 

;   1 

9 

20° 

0.984 

10 

18°     1    0.988 

12 

15°        0.991 

16 

II.°25     0.995 

It  is  to  be  carefully  noted  in  the  use  of  the  summation  signs 
occurring  in    the  formulas,  that  from  the  very  manner  of  their 

e 

derivation,    the    coefficient   of  —  consecutive  to  (»i  —  1)   is  not 

2 
(n  — 2),  but  («  — 3);  the  next  («— 5),  etc. 


Electric  Driving  in  English   Spinning   Mills. 

By    T.    SlNGTON. 

Electric  driving  in  England  has  not  made  the  progress  it 
has  in  the  United  States;  the  number  of  installations  is  ex- 
tremely limited  both  in  spinning  and  weaving  mills,  and  there 
appears  to  be  no  immediate  prospect  of  its  displacing  steam 
to  any  great  extent.  It  may  be  of  interest  to  readers  to  place 
on  record  the  actual  opinions  held  by  English  experts  in  favor 
and  against  a  .system  which  has  been  largely  adopted  both  in 
America  and  many  European  countries. 

The  electric  driving  of  cotti-m-spinning  mills  is  strongly  op- 
posed by  those  in  favor  of  the  existing  system.  They  maintain 
that  no  larger  production  per  spindle  can  be  obtained  by  the 
introduction  of  electricity,  which  could  not  also  be  obtained 
without  if.  They  insist  that  it  is  difficult  to  sec  how  the  regu- 
larity of  speed  of  a  rim  shaft  driven  at  from  800  to  900  revolu- 
tions through  leather  belling  from  a  well-arranged  line  shaft. 


rope-driven  from  a  suitable  type  of  steam  engine,  can  be  im- 
proved upon.  To  which  those  in  favor  of  electric  driving  reply 
that  an  increase  in  speed  is  not  altogether  necessary  to  yield  a 
greater  production ;  without  any  increase  of  speed  it  is  possible 
by  electric  driving  to  get  an  increase  of  production  due  to 
greater  steadiness.  This  simply  means  that  the  steadier  driving 
would  cause  less  breakage  in  the  yarn  and  less  stoppage  from 
other  causes ;  therefore,  mules  could  be  kept  more  constantly 
in  motion  and  could  produce  more  yarn.  Bigger  rims  are  being 
tried  in  many  spinning  mills  to-day  to  increase  speed;  the 
practice  is  not  always  successful,  due  to  the  quality  of  the 
cotton  used  and  to  irregular  driving,  but  the  increased  speed 
could  be  continued,  it  is  maintained,  under  a  system  of  electric 
driving ;  it  follows  that  the  production  could  be  greatly  im- 
proved in  quantity.  Electric  driving  may  be  introduced  in  two 
distinct  classes  of  circumstances,  namely,  into  entirely  new 
factories,  and  into  existing  mills.  In  the  former  in  general  a 
modern  plant  on  modern  mechanical  lines  would  be  at  least  as 
economical,  it  is  asserted,  as  the  electrical ;  but  in  existing 
factories  or  mills  circumstances  need  to  be  carefully  considered 
and  no  general  statement  can  be  made  as  to  which  system  will 
be  best.  In  electrical  transmission  of  power  more  than  else- 
where circumstances  alter  conditions  and  results.  Electric  driv- 
ing is  after  all  only  a  method  of  transmitting  energy  and  needs 
in  addition  to  the  prime  mover,  a  generator  and  a  motor,  the 
two  being  connected  by  a  wire  cable.  These,  then,  take  the 
place  of  the  driving  and  driven  pulleys  connected  by  a  rope 
or  belt,  the  usual  ordinarj-  method  of  transmitting  energy,  and 
in  this  sense  the  driven  pulley  is  as  much  a  motor  as  the  electric 
motor.  Just  as  in  an  ordinary  rope  or  belt  drive  a  certain 
amount  of  energy  is  lost  in  friction,  so  in  an  electric  drive 
losses  occur.  Taking  the  efficiency  of  the  electric  generator, 
motor  and  transmission  cable  each  at  95  per  cent,  the  combined 
efficiency  is  about  85  per  cent.  To  this,  which  represents  a  loss 
of  IS  per  cent,  must  be  added  that  due  to  rope,  belt  or  other 
mechanical  connection  between  the  motor  and  the  line  shaft  or 
the  machine  as  well  as  that  between  the  prime  mover  (steam 
or  other  engine)  and  the  electric  generator,  unless  the  latter 
is  mounted  on  the  flywheel  shaft  (direct  coupled). 

The  friction  losses  of  these  latter-mentioned  gears  being 
roughly  proportioned  to  the  power  transmitted,  it  will  be  evi- 
dent that  as  much  will  be  lost  as  in  the  usual  rope,  belt  or  gear 
drive  and  when  to  this  is  added  the  above-mentioned  15  per  cent 
electrical  losses,  it  is  further  evident  that  the  saving  in  power 
will  be  a  minus  quantity  to  the  extent  of  15  per  cent.  It  is  as- 
serted as  a  point  in  favor  of  electric  driving  that  heavy  shafts 
are  replaced  by  small  ones,  but  this  will  not  effect  such  a  saving 
as  at  first  sight  appears,  when  it  is  recognized  that  the  friction 
of  a  quick-running  shaft,  the  proper  size  for  the  power  it  has 
to  transmit,  is  the  same  as  that  of  a  slow-running  and  larger 
shaft  of  the  proper  size  for  the  same  power.  Moreover  as  light 
shafting  is  not  generally  sufficiently  stiff  even  when  large 
enough  in  diameter  for  the  power  to  be  transmitted,  it  is  often 
necessary  to  increase  the  diameter,  thus  making  an  equal  length 
more  wasteful  in  friction  than  the  usual  slow-running  shaft. 

It  is  not  denied  that  a  substantial  saving  could  be  cfTected 
by  substituting  electrical  transmission  for  an  ancient,  unduly 
heavy,  out  of  repair  wheel,  belt  or  gear  transmission ;  but  in 
most  cases  an  equal  or  greater  saving  would  be  effected  by 
properly  modernizing  the  drive  on  ordinary  lines.  In  general 
there  is  little  or  no  prospect  of  reaping  any  benefit  in  the  direc- 
tion of  a  reduction  in  power  by  the  adoption  of  the  electrical 
drive.  The  power  in  the  factory  i«  derived  fruni  the  engine, 
the  generator  being  only  for  electricity  for  the  purpose  of 
feeding  distant  electric  motors;  it  is  therefore  difficult  to  sec 
how  the  electric  drive  can  be  steadier  than  the  elastic  rope 
transmission  drive  would  be  from  the  same  engine;  the  in- 
creased output  claimed  for  the  electric  drive  depends  on  this 
increased  steadiness.  There  is  no  doubt  that  a  change  of  speed 
in  any  part  of  the  factory  can  be  most  readily  effected  by  a 
judiciously  split  up  electrical  drive  and  any  desired  part  can  by 
its  means  be  easily  and  gradually  accelerated  to  the  utmost 
speed  limit ;  but  is.  a  rule  in  cotton  factories  where  the  speed  of 
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he  several,  parts  of  the  plant  depends  on  the  feeding  ability  of 

ich  other,  there  is  no  advantage  in  speeding  up  a  part  and 
il  can  be  easily  speeded  up  at  the  engine  as  gradually  as  with 
I  lie  electrical  drive. 

In  the  cotton-spinning  district  of  England  (Lancashire)  the 
possibility  of  economically  driving  cotton  mills  by  means  of 
electricity  seems  to  many  authorities  entirely  out  of  the  question, 
except  under  one  condition,  viz.,  the  concentration  of  the 
power  plant  of  a  number  of  mills.  This  idea  is  by  no  means 
new ;  years  ago  schemes  were  proposed  involving  the  erection 
of  central  power  stations  in  close  proximity  to  the  coal  mines 
and  the  distribution  of  the  electric  energy  by  means  of  a  high- 
pressure  system  of  cables  and  wires  to  mills  erected  round  about 
in  the  vicinity,  along  frontages  of  railways  and  canals.  It  is 
one  of  the  most  important  and  attractive  points  about  electric 
driving  that  the  motive  power  need  not  necessarily  be  generated 
at  the  spot  where  other  considerations  render  it  desirable  to 
have  the  mill  built.  But  for  every  mill  to  have  its  own  generat- 
ing plant  for  steam  and  electricity  cannot  possibly  be  economical 
and  would  be  on  a  par  with  fitting  every  locomotive  of  an 
electric  railway  with  its  own  steam  and  electricity-generating 
plant. 

In  some  countries  Nature  has  practically  provided  the  sites 
for  such  central  power  stations,  in  the  shape  of  rivers  with  a 
plentiful  water  supply,  and  as  a  consequence  we  find  in  South 
(iermany,  Svvilzerland,  Savoy  and  Northern  Italy  many  fine 
installations  of  this  description  sending  out  the  power  to  mills 
many  miles  distant.  Indeed  the  geological  nature  of  the  sites 
of  the  power  installations  in  many  cases  absolutely  precludes 
the  building  of  mills  in  close  pro.ximity. 

Such  centers  of  water  power  being  practically  absent  in  Eng- 
land, the  next  best  thing  would  be  the  building  of  huge  central 
power  stations  driven  by  steam  niant  in  close  proximity  to  larjfe 
coal  mines  as  already  suggested. 

It  would  certainly  be  both  interesting  and  gratifying  to  see 
such  a  concentration  of  power  carried  out  in  Lancashire  and 
in  other  pronouncedly  industrial  districts  for  commercial  and 
economic  reasons.  The  use  of  electric  drives  with  regard  to 
departmental  driving  is  a  partly  imaginary  advantage,  as  such 
driving  is  in  practice  impossible  in  a  cotton  mill  because  the 
whole  of  the  machinery  is  put  down  and  sub-divided  in  such  a 
manner  as  to  form  a  harmonious  whole  and  the  various  opera- 
tions carried  out  in  succession  are  in  most  direct  interde- 
pendence. If  the  scutchers  or  the  carding  engines  cease  working 
the  self  acting  mules  must  in  due  course  do  so  likewise,  for 
want  of  material  to  feed  them  and  so  on  right  through  the 
entire  plant  of  the  factory.  Short  or  overtime  must  therefore 
in  most  cases  affect  the  whole  mill  and  not  one  department 
only.  In  other  manufactures  departmental  driving  may  at 
times  be  indispensable  and  can  easily  be  arranged  for  by  dis- 
engaging gear  at  various  points. 

Departmental  driving  increases  the  risk  of  breakdowns,  inas- 
much as  the  possibility  of  a  breakdown  of  the  various  motors 
lias  to  be  taken  in  addition  to  that  pbssibly  ocurring  to  the 
prime  mover,  while  the  shafting  in  either  case  is  practically 
immune.  Moreover,  the  various  departmental  motors  must  be 
in  the  aggregate  of  considerable  higher  power  than  one  mam 
steam  engine  would  have  to  be  for  running  the  same  machinery 
plant  satisfactorily.  This  is  particularly  evident  where  self- 
acting  mules  are  at  work,  as  the  power  absorbed  by  these 
machines  varies  abruptly  between  distant  extremes.  The  mo- 
mentum of  the  great  flywheel  of  a  large  steam  engine  in  con- 
nection with  a  well-designed  sensitive  governing  arrangement 
meets  temporary  overloads  without  any  speed  variation  and  if 
the  overload  is  continued  simply  slows  down.  But  the  same 
variations  involve  for  the  departmental  electric  motor  consider- 
able risks,  as  sudden  overloads  involve  the  blowing  of  the 
safety  fuses,  and  if  these  are  not  set  correctly  the  motor  may  be 
ruined  instantly.  In  either  case  a  stoppage  of  the  machinery 
plant  is  involved. 

Of  course  break  downs  of  departments  may  be  guarded 
:igainst  to  some  extent  by  the  duplication  of  the  electric  plant,  but 
then  there  is  the  double  initial  outlay,  the  interest  on  the  money 


expended,  the  up-keep  and  so  on  to  be  considered.  Comparing 
electric  driving  with  ordinary  steam  driving  from  another  point 
of  view,  it  must  be  remembered  that  whichever  is  adopted  the 
prime  mover  has  always  to  supply  the  power  and  to  be  kept 
going  although  only  one  department  of  the  works  or  mill  may 
be  running.  With  a  sensibly  laid-out  arrangement  for  the  main- 
line shafts  and  with  pulleys,  bearings,  etc.,  of  the  best  modern 
construction,  the  whole  driven  by  a  first-class  steam  engine  of 
ample  power,  it  is  simply  impossible  to  see  where  the  advantage 
would  come  in  under  present  conditions  of  cotton-mill  building, 
of  driving  mills  individually  with  electricity  generated  on  the 
premises. 

Experience  in  England,  so  far  as  it  is  available,  goes  to  prove 
that  isolated  plants  cannot  compete  with  large  power  stations, 
where  reliability  as  well  as  economy  in  both  capital  and  running 
charges  is  an  essential  condition  of  supply.  A  saving  in  capital 
expenditure  of  'about  £10,000  can  be  effected  in  a  1500-hp  mill 
where  electric  motors  are  installed  and  are  driven  by  power 
obtained  from  an  outside  source,  as  compared  with  the  older 
system  of  the  mill  engine,  combined  with  rope  driving.  This 
large  saving  is  brought  about  chiefly  owing  to  the  elimination 
of  the  engine,  boilers  and  chimneys ;  but  there  are  other  factors, 
such  as  the  use  of  high-speed  and  consequently  lighter  shafting, 
the  abolition  of  leather  belting,  etc.,  all  of  which  contribute 
materially  to  the  reduction  in  expenditure.  A  modern  central 
power  house  must  be  equipped  with  steam  turbines  in  order 
to  keep  down  the  capital  charges  and  as  is  well  known  the 
turning  moment  of  electric  power  produced  through  the  agency 
of  a  turbine  is  the  very  best  that  can  be  devised,  owing  to  the 
purely  rotary  motion  and  the  continuous  flow  of  steam  in  the 
prime  mover.  Where  reciprocating  engines,  on  the  other  hand, 
are  used,  every  irregularity  in  the  turning  movement  of  the 
engine  is  transmitted  to  the  mill  shafting,  whether  the  power 
is  conveyed  electrically  or  through  ropes.  The  result  of  the 
smooth  drive  and  the  elimination  of  belts  is  an  undoubted 
increase  in  the  output  amounting  to  about  five  per  cent,  the 
comparison  being  between  modern  mills. 

A  highly  important  advantage  which  an  outside  supply  of 
power  has  over  either  a  rope  drive  or  an  isolated  electrical  drive, 
is  that  at  a  central  power  house  a  stand-by  machine  is  ali^ays 
kept  in  reserve  in  case  of  accident  to  the  running  sets  and  as  u 
result  the  stoppages  at  the  mill  are  reduced  to  a  minimum.  A 
turbo-electric  mill  with  isolated  plant  and  no  stand-by  must 
always  be  a  very  risky  undertaking.  In  ring  spinning  mills 
there  is  a  great  reduction  in  the  up-keep  of  ropes  and  belts, 
where  coupling  has  been  adopted,  which  is  practically  negligible. 
Where  doubling  frames  are  used  the  ease  with  which  a  limited 
speed  variation  can  be  obtained  is  very  great.  A  number  of 
electric  motors  have  already  been  attached  direct  to  doubling 
frames,  which  are  furnished  with  means  of  obtaining,  by  the 
turning  of  a  handle,  a  speed  variation  of  10  per  cent,  which  is 
usually  all  that  is  required.  Such  an  arrangement  is  much  more 
convenient  and  economical  than  the  usual  rather  cumbersome 
system  of  changing  gear.  It  is  estimated  that  a  textile  mill 
with  more  than  300  horse-power  installed  can  put  down  its  own 
electrical  plant,  including  buildings,  boilers,  engine,  generators, 
motors,  etc.,  can  pay  the  whole  of  the  running  and  establishment 
charges,  can  put  aside  10  per  cent  for  interest  and  deprecia- 
tion on  its  capital  expenditure  and  can  rely  upon  getting  its 
energy  for  about  o.4d.  per  unit. 

The  ordinary  price  for  building  and  equipping  a  central 
power  house  in  England  ranges  from  £35  to  £65  per  kilowatt. 
The  first  cost  of  electricity  and  steam  generated  on  the  premises 
in  a  cotton-spinning  mill  should  be  about  the  same,  including 
boilers,  superheaters,  condensers,  turbo-alternators  and  three- 
phase  motors,  and  buildings.  The  most  inodern  practice  in 
the  electrical  equipment  of  textile  mills  is  to  put  down  duplicate 
turbo  alternators;  each  capable  or  running  half  the  plant  under 
normal  conditions  at  the  maximum  efficiency  and  with  the 
lowest  steam  consumption.  E.ich  is  capable  of  giving  an  over- 
load of  100  per  cent  for  lo  hours,  with  an  increase  of  about  12 
per  cent  in  the  steam  consumption. 

The  power  required  to  drive  a  modern  spinning  mill,  includ- 
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ing  the  engine,  main  rope  drive,  shafting  and  belts,  but  not  the 
cotton  machinery,  is  about  20  per  cent  of  the  indicated  horse- 
power required  to  drive  the  mill  when  fully  at  work.  In  a 
weaving  shed  it  amounts  to  about  25  per  cent,  but  may  be  less. 
The  loss  in  the  main  rope  drive  betv.een  the  engine  shaft  and 
the  mill  shafting  averages  five  per  cent.  In  the  electric  drive 
there  is  a  loss  of  five  per  cent  in  the  generator,  there  is  some 
loss,  two  to  five  per  cent,  between  the  generators  and  the 
motors  in  the  cables  and  the  gear,  and  the  loss  in  the  motors 
for  cotton-mill  work  will  average  10  per  cent. 

A  cotton-spinning  mill  may  be  electrically  driven  by  one  of 
three  methods ;  first,  by  using  one  large  motor,  replacing  the 
steam  engine  and  driving  like  the  latter  the  various  depart- 
mental line  shafts  by  means  of  ropes  laid  in  the  rope  race; 
second,  by  separate  motors  for  each  of  the  departmental  shafts ; 
the  third  method  extends  the  idea  of  the  second  to  each 
individual  machine,  dispensing  with  main-line  shafts,  pulleys 
and  bearings.  Several  practical  drawbacks  make  themselves 
felt  when  the  second  method  is  adopted  and  to  a  greater  degree 
with  the  third;  they  arise  from  the  fact  that  motor  makers 
have  not  yet  put  motors  on  the  market  which  with  any  speed 
and  output  combine  economy.  As  a  rule  the  smaller  the  output 
the  higher  the  speed  for  economical  running.  The  slow-going 
motor  of  small  power  is  very  dear  and  uneconomical  and  so  is 
its  prototype  of  the  opposite  e.xtreme  conditions.  In  most 
Englinsh  cotton-spinning  mills  the  number  of  main-line  shafts 
is  about  eight  or  nine;  of  these  the  ring  room,  the  mule  rooms 
and  the  blowing  room  shafts  usually  go  at  a  great  speed,  per- 
haps up  to  350  revolutions  per  minute  and  the  power  absorbed 
is  also  rather  great,  so  that  we  approach  more  nearly  to  the 
normal  conditions  for  working  a  motor  economically  by  con- 
necting it  direct  to  these  line  shafts.  However,  in  the  case  of 
the  blowing  room,  the  power  is  rather  against  this  simple  appli- 
cation, since  it  is  as  a  rule  much  less  than  in  the  two  other 
rooms  referred  to.  For  the  preparation  room  containing  card- 
ing engines,  drawing  frames  and  the  flyer  frames,  the  speed  of 
the  line  shaft  is  not  so  high  and  the  power  absorbed  is  less ; 
thus  both  these  conditions  work  against  putting  the  motors 
direct  on  the  line  shaft  and  resort  has  to  be  taken  to  large 
pulleys  with  belt  or  rope  driving.  If  we  take  the  speed  of 
these  shafts  too  high  we  have  difficulty  with  proportioning 
the  belt  pulleys  driving  the  machines.  Moreover,  it  must  not 
be  forgotten  that  other  conditions  remaining  equal  increase  of 
speed  of  the  line  shafts  means  expenditure  of  additional  power. 

It  will  be  found  on  looking  through  the  lists  of  motor  makers 
that  they  recommend  high  speed  for  the  line  shafts.  The  reason 
why  they  do  so  is  evident  from  what  has  just  been  stated.  It  is 
evident  from  what  has  been  stated  iha*  even  with  the  full 
adoption  of  the  second  method  gearing  cannot  altogether  be 
dispensed  with.  Turning  now  to  the  third  method  under  which 
a  separate  motor  is  used  for  each  machine,  it  will  only  be 
necessary  to  refer  to  the  preparation  room.  If  we  take  an 
installation  of  120  carding  engines,  by  no  means  an  exceptionally 
large  plant,  we  find  that  each  consumes  on  the  average  three- 
quarters  indicated  horse-power  and  makes  170  revolutions  per 
minute,  with  driving  pulleys  16  to  18  ins.  diameter.  Should 
120  small  motors  be  put  down,  each  costing  say  il8,  without 
the  necessary  wiring,  etc.,  the  total  expenditure  for  the  cards 
alone  would  amount  to  i2,l6o,  with  the  cost  of  up-kecp,  repairs, 
etc.,  in  addition.  These  small-  motors  work  at  something  like 
1300  revolutions  per  minute  and  the  speed  relationship  to  the 
machines  to  be  driven  is  about  7%  to  i.  Assuming  a  pulley 
6  ins.  diameter  as  practical  for  efficient  driving  by  belt,  a 
pulley  would  be  required  for  each  machine  about  46  ins. 
diameter,'  a  monstrosity  and  expense,  which  cotton-machinory 
makers  would  condemn,  as  it  is  much  larger  than  the  normal 
size.  There  are  other  difficulties  in  such  individual  driving 
which  are  also  very  serious,  such  as  the  difficulty  of  keeping 
thrse  motors  clean,  free  from  dust  and  above  all,  cool. 

The  spinning  rooms  have  to  be  kept  at  a  comparatively  high 
temperature  and  moist,  whereas  the  molors,  to  run-at  their  best, 
ought  to  be  in  as  cool  surroundings  as  possible.  In  the  case 
of  ring  spinning  frames,  separate  motors  to  each  machine  are 


feasible  enough,  or  for  driving  the  counters  of  openers  and 
scutchers,  but  they  will  not  do  for  the  separate  driving  of 
self-acting  mules  on  account  of.  their  violently  irregular  absorp- 
tion of  power  between  far  distant  extremes.  The  best  way  to 
drive  a  mule  room  is  after  all  a  powerful  and  ample  motor 
driving  the  common  line  shaft  from  which  all  the  counters  of 
the  self-acting  mules  are  driven.  In  English  cotton-spinning 
mills,  which  have  been  filled  throughout  with  electric  driving, 
the  group  system  has  been  adopted;  the  speeds  of  the  shafts 
are  extremely  high,  involving  expenditure  of  power  of  the 
prime  mover  and  sectional  motors. 

As  ropes  and  pulleys  form  an  essential  feature  of  both  steam 
and  electrical  driving,  the  following  details  should  be  noted : 
The  transmitting  power  of  driving  ropes  does  not  depend  so 
much  Upon  tensile  strength  as  upon  flexibility  and  consequent 
grip  of  both  grooves  and  pulleys.  It  will  be  readily  under- 
stood that  by  constantly  reducing  the  periphery  round  which 
a  rope  passes,  a  point  is  reached  when  it  absolutely  refuses  to 
yield  further  and  its  grip  completely  fails.  Ropes  differ  in 
pliability,  therefore  the  factor  of  safety  should  be  such  as  will 
meet  the  demands  of  a  fair  average  rope.  Thirty  diameters 
has  undoubtedly  proved  a  safe  minimum.  For  example,  if  a 
rope  1 54  ins.  diameter  will  transmit  10  horse-power  at  2000  ft. 
per  minute,  running  upon  a  pulley  30  times  its  own  diameter  or 
say  38  ins.,  the  power  of  the  same  rope  at  the  same  speed,  but 
running  on  a  30-in.  pulley  should  not  be  reckoned  at  more 
than  say  8  horse-power.  It  may  always  be  best  to  adopt  i-in. 
ropes  for  a  30-in.  pulley.  The  durability  of  a  rope  is  in  propor- 
tion to  its  sectional  area.  Therefore  the  comparative  lives  of 
154  in-  and  i  in.  ropes  stand  in  the  relation  of  25  to  16,  minus 
abrasions  due  to  contraction  belOw  the  accepted  minimum. 
The  construction  of  grooves  is  very  important ;  it  may  be  defi- 
nitely stated  that  experience  has  thus  far  decided  in  favor  of 
angular  as  against  curve-sided  grooves,  as  it  encourages  that 
even  compact  and  compression  which  adds  so  materially  to 
the  driving  value  and  longevity  of  ropes.  An  angle  of  40  deg. 
has  been  found  best  to  answer  the  requirements  for  the  ordinary 
sizes  of  ropes,  say  above  i  in.,  and  as  smaller  ropes  demand  a 
more  acute  angle,  30  deg.  for  all  below  that  diaineter.  Nothing 
is  gained  by  imposing  flanges  upon  the  mid-feathers ;  the  same 
angle  should  be  carried  from  root  to  terminals,  the  latter  being 
simply  rounded  off.  The  depth  of  the  groove  should  be  such 
as  to  prevent  the  rope  from  reaching  the  bottom  when  com- 
pressed to  the  utmost. 

Well-made  i^j-in.  ropes  representing  the  standard  are  found 
capable  of  comfortably  transmitting  10  horse-power,  which 
means  50  horse-power  for  5000  feet  per  minute.  All  other  sizes 
are  calculated  upon  the  basis  of  the  comparative  sectional  area.i 
Thus  a  2-in.  diameter  rope  equals  13  horse-power:  a  l''2-in.' 
rope,  7.4  horse-power;  a  l^-in.  rope,  5  horse-power;  a  I -in. 
rope,  3.3  horse-power,  and  intermediate  sizes  in  the  same  ratio. 

The  initial  cost  of  electrical  driving  in  cotton-spinning  mills 
in  England  may  be  summarized  as  follows,  say  in  a  1500-hp 
mill :  The  ordinary  horizontal  cross-compound  engine  costs 
iS.ooo  in  £5,500,  including  rope-pulley  and  condensing  plant. 
Two  750-hp  turbo-alternator  sets  would  cost  about  i8..>oo.  The 
electric  drive  also  requires  cables,  switch  gear  and  motors. 
The  cost  of  the  first-mentioned  may  be  assumed  to  be  balanced 
by  the  cost  of  the  second  motive  pulleys  of  the  engine  drive. 
The  cost  of  the  motors  may  be  put  at  about  £4  per  horse-power 
or  i6,ooo  in  all. 


British   Central   Station. 


Last  year's  report  of  the  Burton-on-Trcnt  municipal  elec- 
tricity works  is  published  in  the  London  Electrician.  During 
the  year  the  rcstriclcd-hour  system  has  been  adopted  for  motor 
users.  The  total  number  of  kw-hours  generated  during  the  year 
was  1. 164.355,  'bat  is,  20  per  cent  more  than  last  year.  The 
maximim)  load  was  866  kilowatts.  The  total  expenditure,  in- 
cluding operating  costs  and  capital  charges,  was  4.252  cents  per 
kw-hour  generated,  while  the  corresponding  receipts  wpre  4.572 
cents  per  kw-hour. 
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Practical  Application  of  Wireless  Telephony. 

.■\s  noted  on  page  799  of  our  issue  for  Oct.  26,  the  United 
States  navy  has  arranged  to  install  De  Forest  wireless  telephone 
equipments  on  its  Pacific  vessels  on  account  of  the  satisfactory 
results  obtained  with  equipments  on  the  battleships  Virginia 
and  Louisiana  of  the  Atlantic  fleet.  It  is  believed  that  an  out- 
line of  the  transmitting  and  receiving  apparatus  will  prove  of 
interest  to  our  readers. 

In  the  transmitting  circuit  there  are  produced  "sustained" 
oscillations   having   a    frequency   of    about   40,000   per   second; 


"audion,"  and  the  variations  in  the  strength  of  the  current  from 
a  battery  in  the  telephone  circuit  are  manifested  as  sounds  in 
the  receiver. 

A  view  of  the  audion,  a  detailed  description  of  which  was. 
given  in  our  issue  of  Xov.  3,  1906,  is  shown  in  Fig.  i.  A 
complete  equipment  of  transmitting  and  receiving  wireless  tele- 
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phone  apparatus  is  shown  in  Fig.  2,  while  the  telephone  antenna 
in  place  on  the  U.  S.  flagship  Connecticut  is  indicated  in  Fig.  3. 
Similar  apparatus  will  be  installed  on  27  other  United  States, 
war  vessels.  Although  the  contract  requires  telephonic  trans- 
mission for  only  5  miles,  it  is  stated  that  communications  have: 
been  heard  at  a  distance  of  22  miles. 


FIG.    I. — AUDION    DETECTOR. 

that  is,  the  sustained  frequency  is  considerably  above  the  audible 
range.  The  oscillations  are  transferred  from  the  circuit  in 
which  they  are  produced  to  the  antenna  circuit  by  means  of  an 
air-core  transformer.  .V  microphone  transmitter  inserted  in 
the  latter  circuit  serves  for  varying  the  circuit  resistance,  and 
thereby  varying  the  strength  of  the  transmitted  oscillations  in 
consonance  with  the  words  spoken  into  the  mouthpiece  of  the 
microphone.     For  the  production  of  the  "sustained"  oscillations. 


I 
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irsc  is  made  of  the  flame  of  an  alcohol  lamp  placed  in  shunt 
across  the  terminals  of  a  220-volt  direct-current  generator  and 
in  series  in  a  circuit  containing  an  induction  coil  and  a  con- 
denser; tlie  frequency  depends  upon  the  inductance  of  the  coil 
and  the  capacity  of  the  condenser. 

The  receiving  circuit  is  "tuned"  to  correspond  in  frequency 
to  the  "sustained"  oscillations  of  the  transmitting  circuit.  Asso- 
ciated with  the  receiving  circuit  is  an  "audion"  and  a  telephone 
receiver.  The  fluctuations  in  the  strength  of  the  received  oscil- 
lations  affect    the   conductivity   of   the   heated   gas   within   the 


New  Telephone  Patents. 

For  a  long  time  there  has  been  an  occasional  demand  for  a' 
loud-speaking  telephone,  and  this  demand  has  been  met  by  a 
very  powerful  receiver  equipped  with  a  megaphone.  Such  a 
receiver  can  be  adjusted  to  speak  with  the  usual  volume  of  the- 
human  voice.  -Articulation  is  not  good,  however,  except  with 
careful  adjustment,  because  of  the  abnormal  excitation  of  the 
diaphragm.  J.  A.  Baker,  of  Seguin,  Tex.,  has  proceeded  upoi> 
another  principle  in  developing  a  loud  speaker.  He  has  ar- 
ranged a  considerable  number  of  instruments  in  a  single  rec- 
tangular casing  and  has  arranged  their  circuits  in  such  elec- 
trical relation  that   they  act  simultaneously. 

J.  A.  Gordon,  of  Shawnee,  Oklahoma,  has  invented  a  trans- 
ferable transmitter  antiseptic  device.  This  is  a  cup  of  metal 
adapted  to  mount  upon  the  transmitter  mouthpiece.  The  iip- 
■  t  the  mouthpiece  slips  within  the  cup  and  is  secured  by  two 
lamping  levers  which  are  operated  by  springs  and  two  buttons 
iTojecting  at  diametrical  points  through  the  walls  of  this  cup. 
The  usual  antiseptic  is  placed  in  an  aperture  which  registers 
with  the  transmitter  opening. 

.A.  step-by-step  lockout  selective  party  line  ringing  device 
I'irms  the  subject  of  a  patent  granted  to  J.  H.  Blythe,  of 
IJenver.  Col.  This  embraces  the  usual  electromagnetic  pall 
and  ratchet  devices  to  step  ahead  and  restore  a  commutator 
device  at  each  station. 

Some  time  ago  Mr.  F.  E.  Mayberry  of  Medford.  Mass.,, 
obtained  a  patent  for  a  step-by-step  party  line  selective  system, 
the  successful  use  of  which  with  common  battery  systems  re- 
quires a  special  arrangement  of  cord  circuits  at  the  switchboard. 
This  selective  system  provides  controlling  switches  at  the  sta- 
tions which  are  advanced  by  current  in  one  direction  and  re- 
stored by  a  reversal  of  this.  The  present  invention  relates  to 
the  central-office  end  of  this  system.  The  supervisory  relays 
are  polarized:  the  armature  remains  at  rest  in  any  position. 
The  hook  switch  at  the  station  when  operated  puts  a  momentary 
ground  on  one  predetermined  side  of  the  line  and  in  descending 
upon  the  othrr.  These  grounds  cause  the  supervisory  relay 
armatures  to  oscillate  to  one  side  or  the  other  to  light  or- 
extinguish  the  supervisory  lamp  as  the  case  may  be. 
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Letters  to  the  Editors. 


Distortion  in  Telephonic  Transmission. 

To  the  Editors  of  Electrical  World: 

Sirs  : — Referring  to  the  article  by  Mr.  Louis  Cohen  in  your 
nssue  of  Sept.  21,  entitled  "Distortion  in  Telephonic  Trans- 
mission," I  wish  to  point  out  that  Mr.  Cohen  is  mistaken  when 
"lie  says  that  all  previous  investigators  assumed  that  the  con- 
stants of  the  line  are  the  same  for  all  frequencies.  He  will 
■find  by  a  closer  inspection  of  Heaviside's  writings  that  such  is 
Jiot  the  case.     He  will  find  that  the  attenuation  constant 


IS  true,  even  if  R  is- not  the  true  ohmic  resistance  as  determined 
by  Wheatstone  bridge,  but  the  effective  resistance  taking  into 
account  the  skin  effect. 

The  distortion  on  a  Xew  York-Chicago  line  due  to  a  cause  of 
this  kind  is  small  in  comparison  with  the  distortion  produced 
by  the  terminal  apparatus,  and  nobody  pays  any  attention  to  it. 
The  chief  trouble  on  overhead  lines  is  not  distortion,  but  loss 
of  volume.  In  the  case  of  telephonic  transmission  over  cables 
it  is  different ;  here  the  distortion  is  a  very  serious  factor,  but 
it  is  not  influenced  appreciably  by  the  skin  effect,  because  the 
size  of  wire  employed  is  small. 

There  are  patents  covering  the  employment  of  stranded  wire 
for  telephonic  transmission,  so  as  to  avoid  the  skin  effect. 
Nobody  pays  any  attention  to  them,  because  the  troubles  arising 
from  the  skin  effect  are  of  no  practical  consequence. 

ColHmbia  University,  M.  I.  Pupim. 

New  York. 


Long-Distance  Wireless  Telegraphy. 

To   the   Editors   of  Electrical   World: 

Sirs; — It  has  been  reported  that  the  Port  Morien  wireless 
station  of  the  Marconi  Company,  in  Cape  Breton,  recently 
picked  up  a  message  transniitttd  from  the  wireless  station  a' 
Manila.   P.  T..  announcing  the  arrival  nt   the    Xnirrirrm  cruisji-. 


Philadelphia.  Whether  or  not  th«  accuracy  of  this  report  has 
been  officially  confirmed  I  am  unable  to  state,  but  the  circum- 
stance has  suggested  to  jne  a  line  of  thought  which  I  should 
be  pleased  to  have  published  and  discussed  in  your  columns. 

In  such  a  .wireless  transmission  the  wave  front  is  progres- 
sively attenuated  during  its  propagation  in  all  directions,  until 
it  has  reached  the  circumference  of  the  great  circle  90  deg., 
or  approximately  6000  miles  distant  from  the  sending  station, 
and  the  minimum  intensity  of  the  wave  should  exist  at  points 
located  on  or  near  this  circle.  Beyond  this  circle  the  intensity 
of  the  wave  should  progressively  increase  until  that  meridian 
is  reached  which  is  180  deg.  f rom  ■  the  sending  station;  and, 
furthermore,  the  intensity  should  continue  to  increase  along  that 
meridian  until  a  position  corresponding  to  that  of  the  antipodes 
of  the  sending  station  is  reached,  at  which  point  the  intensity 
should  again  be  at  a  maximum. 

This  would  seem  to  be  true  by  reason  of  the  fact  that  after 
passing  the  great  circle  90  deg.  removed  from  the  sending 
station,  the  wave  front  would  progressively  contract  and  there- 
by regain  intensity  until,  by  concentration  at  the  point  'oc'ited 
diametrically  opposite  to  the  sending  station,  the  intensity  would 
be  theoretically  equal  to  that  at  the  sending  station.  The  actual 
intensity  would,  of  course,  be  much  less  than  that  at  the  sending 
station,  owing  to  the  dissipation  of  energy  in  transmission. 

It  is  a  peculiar  circumstance  that  the  difference  in  longitude 
between  Port  Morien  station  and  the  Manila  station  is  ap- 
proximately 180  deg.,  which  former  station,  from  the  above 
considerations,  would  be  especially  favorably  situated  for  re- 
ceiving waves  transmitted  from  the  Manila  station,  although 
it  would  appear  that  the  intensity  should  be  greater  and,  there- 
fore, the  transmission  better  at  a  point  much  farther  south  on 
the  meridian  passing  through  Port  Morien,  i.  e.,  at  approximately 
Long.  60°  W.  and  Lat.  15°  S..  corresponding  approximaS.ly 
to  the   position  of   Manila's  antipodes. 

In  conclusion,  it  would  seem  that  the  most  difficult  trans- 
mission in  any  direction  should  be  over  the  first  90  deg.,  and 
that  there  should  be  a  progressive  improvement  thereafter  up  to 
the  meridian  180  deg.  from  that  of  the  sending  station,  with  a 
further  uniform  improvement  along  that  meridian  to  the  posi- 
tion thereon  dianK-trically  opposite   to  the  sending  station. 

CniiAGn,  Ti,i.,  Er.vest  F.  Smith. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,   Motors  and  Transformers. 

Alloy  Steels. — E.  .\.  Watshn. — Special  alluy  steels  have  re- 
cently been  introduced  (as  repeatedly  noticed  in  the  Digest)  for 
transformer  construction  on  account  of  their  comparatively 
small  hysteresis  and  eddy-current  losses.  Little  use  is  made  of 
thesf  steels,  however,  in  dynamo  electrical  machinery,  possibly 
on  account  of  their  expense  or  on  account  of  their  lower  per- 
meability. It  can  be  shown,  however,  that  the  saving  due  to  the 
adoption  of  the  alloy  steel  "when  reduced  to  capital  far  out- 
balances the  extra  cost  of  the  machine."  The  lower  permeability 
IS  of  greater  importance  since  the  output  for  a  given  copper 
loss  is  determined  by  the  flux  density  which  can  be  allowed  in 
the  teeth  of  the  armature,  and  it  is  hence  desirable  that  the 
permeability  of  the  material  should  be  as  high  as  possible.  The 
author  has  tested  four  samples  of  special  alloy  steels  with  an 
apparatus  of  Kapp  intended  for  measurements  of  high  flux 
densities.  The  four  alloys  are  No.  i,  called  Stalloy,  and  No.  4, 
Lohys,  of  British  make,  while  samples  2  and  3  were  of  German 
origin.  The  analysis  of  sample  2  is  0.03  per  cent  C,  3.40  Si, 
0.01  P,  0.32  Mn  and  96.20  Fc.  The  results  of  the  tests  are 
given  in  Fig.  i.  The  curves  show  the  relation  between  flux 
density  and  ampere  turns.  The  permeability  of  sample  4  is 
highest,  although  it  is  probably  not  as  high  as  that  of  ordinary 
armature  sheets.  The  alloy  steels  differ  considerably  among 
themselves,  the  one  specimen  of  German  manufacture  (No.  3) 
havintr  a  considerably  higher  permeability  than  the  other   (No. 


2)  and  having  the  knee  of  the  Curve  considerably  higher  up. 
In  no  case,  even  with  a  magnetization  of  upward  of  1000  ampere 
turns  per  cm,  did  the  flux  density  for  the  alloy  steels  reach  the 


FIG.    I. — RESVI.TS    OF    TESTS. 

true  value  of  22,000  lines  per  sq  cm.  Flux  densities  obtained 
in  these  measurements  are  the  true  flux  densities  in  the  steel, 
there  being  no  paper  or  any  other  insulation  interposed  be- 
tween  Ihc   strips.     The   apparent    density   in   the  teeth   is   con- 
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Hcici.'ibly  higher  than  the  true  value,  and  the  author  deduces  the 
excitation  required  for  a  given  apparent  density  with  different 
ratios  of  slot  to  tooth.  He  shows  that  although  it  is  not  pos- 
sible to  exceed  more  than  24,000  or  24,500  lines  apparent  density 
with  the  special  alloy  steels,  yet  it  is  possible  to  go  about  as 
high  as  it  is  usual  in  modern  practice.  In  order  to  obtain  this 
density  with  alloy  steels  somewhat  more  excitation  is  required 
than  with  ordinary  steel,  but  in  direct-current  machines,  at  any 
rate  where  the  air  gap  is  greater  than  that  necessary  for  me- 
chanical clearness,  this  might  to  a  large  extent  be  avoided  by 
decreasing  the  air  gap,  the  increased  reluctance  of  the  teeth 
at  such  high  densities  being  practically  equivalent  to  an  air 
gap.  Indeed  from  the  point  of  view  of  good  regulation  it  is 
better  to  have  highly  saturated  teeth  than  a  long  air  gap  as 
the  reluctance  of  air  is  a  constant  quantity.  Considering  the 
great  decrease  of  the  constant  losses  with  alloy  steels,  the  ex- 
tended use  of  these  in  electrical  machinery  of  all  descriptions 
deserves  the  attention  of  designers. — Lond.  Elec.  Oct.  18. 
Lamps  and  Lighting. 
Efficiency  of  Lamps. — H.  Lu.x. — Continuations  and  conclusion 
of  his  long  serial  giving  an  account  of  his  very  extended  experi- 
mental researches  as  to  the  efficiency  of  various  sources  of  light. 
The  fin.-il   rrsiilts  are  given  in  the  fnllnwing  table. 


scries  is  obtained  for  the  two  definitions.  The  fifth  column 
gives  the  ratio  of  light  radiation  to  power  consumption  in  per 
cent,  and  it  is  very  interesting  to  note  that  in  this  respect  all 
electric  lamps  are  far  superior  to  flames  and  gas  lamps,  etc. 
The  last  column  gives  the  so-called  electrical  equivalent  of  one 
mean  spherical  hefner  candle,  that  is,  the  ratio  of  the  watts  of 
spherical  radiation  within  the  visible  spectrum  to  the  mean 
spherical  hefner  candle.  From  the  concluding  remarks  of  the 
author  the  following  may  be  noted :  While  a  carbon  incandes- 
cent lamp  of  16  horizontal  candle-power  consumes  about  3.5 
watts  per  candle-power,  a  continual  increase  of  the  voltage 
raises  the  candle-power  to  about  2000  just  before  the  filament 
is  destroyed.  The  specific  consumption  is  simultaneously  re- 
duced to  about  0.13  watt  per  candle-power.  That  means  that 
in  the  moment  of  most  intensive  incandescence  with  the  present 
means  one  is  able  to  transform  more  than  56  per  cent  of  the 
consumed  power  into  light  by  means  of  purely  thermal  radia- 
tion. The  goal  should  be  to  find  a  material  which  is  able  to 
be  used  under  such  conditions  for  a  length  of  time.  The  author 
believes  that  the  metallic  filament  will  not  solve  this  problem, 
because  the  fusion  point  represents  a  limit.  Only  a  carbon 
filament  would  be  able  to  withstand  such  a  temperature  for 
any  length  of  time,  and  it  would  have  to  be  absolutely  homo- 


Source  op  Light.                            ' 

Power  consumption  in 
watts. 

1 
_  a 

1* 

f-5 

•3.5°  J 
•c  eg  > 

;=-'  ft 

Ratio  of  light  radia- 
tion to  power  con- 
sumption in  percent. 

Mean    horizontal     cp 
in  Hefner  candles. 

c 

s 

Watts  consumed    per 
mean  spherical  Hef- 
ner candle. 

lis 

Sb.3 

9.96 

0.089 

0.89 

0.103 

1. 

0.825 

104.6 

O.IOS 

508.0 

102.2 

1.26 

1.23 

0.25 

14.2 

12.0 

42.3 

0.105 

Acetylene  flame 

96.0 

9.78 

0.62 

6.36 

0.65 

-.7 

6.04 

15.9 

0.103 

Incandescent  gas  lamp. 

f  without  cylinder   ] 

716    ( 

|t47.     1 

3.28 
2.9 

f  2.26  1 

1  2.92  J 

2.03  1 

I2.97  J 

0.46 
0.51 

107. 
107. 

.^<.^6 

82.3 

7.98 
6.97 

^  0.037 

[  with  cylinder 
[  without  glass 

1  112.1  J 

143.     1 

1    '97.6  J 

0  0.- 

I  ^vith  glass 

f  with  glass          ] 

Carbon  filament  lamp                                    

without  glass   J 

98.23 

63.5  I 
[75.2! 

2.03 

f3.2     1 
I2.7     . 

2.07 

31.5 

24.5 

4.09 

0.085 

f  without  series  resistance 

Xemst  lamp    I 

165..    ■ 
181.4. 

122.2 

6.96 

5.7 

4.21 
3.85 

120.1 

94.9 

J   '■'*  1 
1  I.91J 

0.073 

44.0 

25.2 

2.15 

8.5 

4.87 

34.6 

26.7 

1.65 

0  080 

38.3 

22.5 

2.05 

9.1 

5.36 

36.3 

27.4 

1.43 

0.075 

Direct-current  arc  lamp 

435.0 

301.8 

24.3 

8.1 

5.6 

190. 

524. 

0.83 

0.047 

541.0 

286. 

6.2 

2.2 

1.15 

200. 

295. 

1.31 

0.021 

349.7 

295. 

52:4 

17.7 

15.00 

907. 

1145. 

0.31 

0.046 

Flame  arc.  white  light.  . 

■  IS  n 

304.5 

26.3 

8.6 

7.56 

602. 

760. 

0.46 

0    135 

.MtematinR-currcnt  arc  I;n:; 

•    1-1    .                  91.2 

3,4 

3.7 

1.84 

109. 

89. 

1          2.06 

0  nj9 

■'■""'■■"  ^'  ■■  ■■'   ''-'■"■•" 

:'>s   ',         1         91.3 

5.3 

5.8 

2.24 

437. 

3.44 

1          0.58 

O.OIS 

.\  comparison  of  different  sources  of  liglit  must,  of  course, 
be  based  on  the  spherical  radiation.  The  efficiency  might  be 
defined  in  two  different  ways.  One  definition  which  is  purely 
physical  would  be  to  define  the  efficiency  as  the  ratio  of  the 
radiation  within  the  visible  part  of  the  spectrum  (arbitrarily 
defined  as  being  between  0.4  and  0.8  m  wave  length)  to  the  total 
radiation.  The  figures  for  this  efficiency  are  given  in  the  fourth 
column  of  the  table.  In  the  second  definition  of  efficiency*  the 
physiological  effect  on  the  eye  is  taken  into  account  and  "effi- 
ciency" is  determined  from  the  ratio  of  hefner  candles  pro- 
duced to  watts  consumed.  The  reciprocal  values  of  this  "effi- 
riency"  are  given  in  the  eighth  column  of  the  above  table. 
While  the  figures  of  "eflSciency"  for  these  two  definitions  are. 
of  course,  different,  yet  if  a  series  of  the  different  sources  of 
light  is  arranged  according  to  their  efficiency,  about  the  s.ime 


?eneous,  since  only  then  would  it  be  able  to  resist  the  danger  of 
cracking,  which  is  primarily  the  result  of  the  liberation  of  oc- 
cluded gases.  In  order  to  develop  lamps  of  higher  efficiency 
it  seems  more  promising  at  present  to  make  use  of  light  pro- 
duction by  luminescence  instead  of  by  means  of  pure  thermal 
radiation.  This  is  shown  by  the  development  of  ihc  flame-arc 
lamps  and  the  mercury-vapor  lamp.  The  last  column  in  the 
above  table  shows  that  the  electrical  equivalent  of  light  is  not 
a  constant  for  all  different  sources  of  lighl.  This  is,  of  course, 
clear  because  in  the  above  definition  of  the  electricil  power 
equivalent  of  light  the  spectral  composition  of  the  light  has  not 
been  considered.  However,  the  above  figures  justify  one  inter- 
esting conclusion.  The  sources  of  light  in  which  finely  divided 
carbon  is  brought  to  incandescence,  and  also  the  electric  incan- 
descent lamps,  have  an  electrical  power  equivalent  of  light  ap- 
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proximately  equal  to  o.l  watt  per  candle-power.  These  are  the 
sources  of  light  which  operate  on  the  principle  of  pure  thermal 
radiation.  In  the  electric  arc  lamps  the  values  average  about 
D.04  watt  per  candle-power,  while  the  value  for  the  mercury- 
vapor  lamp  is  as  low  as  0.015.  These  are  those  sources  of 
light  in  which  luminescence  phenomena  are  made  use  of.  In 
the  latter,  therefore,  there  is  required  only  one-half  the  power 
necessary  for  pure  thermal  radiators,  and  the  reason  for  this 
is  easily  understood  if  the  mechanics  of  lighting  is- reduced  to 
the  electronic  theor}'.  From  this  point  of  view  it  is  interesting 
to  note  that  the  figures  for  the  Welsbach  gas  lamp  are  near 
those  for  the  electric  arc  lamps.  It  may  be  concluded  therefrom 
that  the  specific  composition  of  the  Welsbach  mantle  permits 
the  use  of  pure  thermal  radiation  for  the  production  of  elec- 
tronic oscillations  in  a  manner  that  is  possible  otherwise  only 
by  electrical  means.  The  strongly  selective  radiation  of  the 
Welsbach  mantle  is  not  sufficient  to  explain  the  very  low  value 
for  the  electrical  power  equivalent  of  light  for  this  mantle. — 
Zeit.  j.  Belcucht,  Aug.  10,  20,  30,  Sept.  10,  20,  30. 

Train  Lighting. — An  illustrated  description  of  the  following 
method  of  the  British  Thomson-Houston  Company.  The 
principle  is  shown  in  Fig.  2,  where  I   is  the  armature  of  the 


FIG.    2. — niAGRAM   OF  CONNECTIONS   FOR   TRAIN    LIGHTING. 

generator  to  be  regulated.  The  main  field  winding  is  at  2,  while 
an  auxiliary  differential  winding  is  at  3.  This  winding  is  ar- 
ranged to  be  supplied  with  voltage  varying  at  a  greater  rate 
than  the  variation  in  speed  in  driving.  For  this  purpose  it  is 
connected  across  a  resistor,  4,  having  a  high  positive  tempera- 
ture codficient  of  resistance,  such  as  the  iron  wire  used  as 
ballast  in  the  Nernst  lamp.  The  lamps  to  be  supplied  with 
energy  are  shown  at  5,  6,  7,  8;  they  are  in  series  with  the  iron- 
wire  resistors  9,  10,  11.  12  which  consume  any  excess  voltage. 
The  storage  battery,  i,?,  supplies  energy  to  the  load  when  the 
voltage  of  the  generator  becomes  too  low,  wliile  it  receives 
energy  from  the  generator  at  other  times.  The  aluminum  cell, 
14,  acts  as  an  electrolytic  interrupter  which  prevents  the  storage 
battery  from  discharging  backward  through  the  generator  at 
times  when  the  voltage  of  the  generator  is  below  normal. 
"Whenever  the  generator  tends  to  increase  the  voltage  due  to  an 
excessive  speed,  there  is  in  the  first  place  an  increase  in  the 
resistance  of  the  iron  wire,  4.  This  not  only  tends  to  keep 
down  the  current  in  the  winding,  2,  but  the  division  of  the 
current  between  the  resistors  4  and  3  is  altered  so  that  the  wind- 
ing, 3,  now  carries  an  increased  proportion  of  the  total  current. 
Thus  the  effect  of  any  small  increase  of  voltage  on  the  generator 
is  met  by  a  multiplied  demagnetizing  effect  on  the  generator 
field  by  reason  of  the  presence  of  the  iron  resistor,  4.  The 
maximum  variation  of  voltage  is  thus  renderad  small.  Any 
variation  which  still  remains  is  taken  care  of  by  the  iron 
resistors  9,  10,  11,  12. — Lond.  Eire.  Eng'ing,  Oct.  10. 

Arc  Lamfi. — An  illustrated  description  of  a  new  lamp  of 
British  make,  called  the  "Ncwarc"  lamp.  It  is  suitable  for 
burning  as  an  enclosed  lamp  (single  globe)  on  both  alternating 
and  continuous  circuits,  under  the  normal  conditions  which 
commonly  obtain  with  arc  lamps — that  is,  it  operates  equally 
well  in  parallel  or  series.  The  lamp  depends  for  its  working 
on  the  well-known  expanding  and  contracting  properties  of 
steel  and  iron  wire  when  heated  by  the  presence  of  an  electrical 
current  and  cooled  when  the  current  ceases.  In  the  "Ncwarc" 
lamp  a  steel  band  is  utilized  to  perform  the  hot-wire  function 
of  the  lamp,  the  width  being  about  Yf^  in.  and  the  gauge  about 
0.004  in-  In  Fig.  3.  F  is  the  steel  healing  strip,  the  ends  of  which 
are  fixed  at  the  point  If,  being  one  of  the  terminals,  and  at 
the  point  V,  this  latter  bring  the  short  end  of  a  love. 
^,  pivoted  to  the  bracket    0       i"  '•k'  long  cud  of  this  Ifivec 


the  spring  R  is  attached,  this  spring  being  adjustable  from  the 
wing-nut  A'',  which  is  screwed  into  the  hook  holding  the  lower 
end  of  the  spring.  The  porcelain  roller  A'  acts  as  a  pulley  for 
the  heating  strip  F,  and  also  affords  a  means  of  adjustment  for 
the  length  of  the  arc  by  the  turning  of  the  wing-nut  A  to  which 
the  pulley  bearing  is  attached.  Movement  of  this  nut  alters 
the  tension  of  the  heating  strip.     There  is  also  attached  to  the 


FIG.    3. — MECHANISM    OF    ARC    LAMP. 

lever  G,  in  addition  to  the  controlling  spring  and  heating  strip, 
a  short  length  of  brass  or  steel  chain,  K,  which  passes  several 
times  round  the  brake  drum  .9,  and  is  finally  attached  to  a  flat 
spring  in  the  hood  of  the  lamp.  A  larger  pulley  wheel,  0, 
is  fitted  to  the  same  spindle,  and  over  this  pulley  the  flexible 
metallic  cord  T  for  the  carbon  holder  D  and  the  balanced  weight 
P  passes.  The  weight  D  is  heavier  than  that  at  P.  The  action 
of  the  lamp  is  very  simple.  With  the  circuit  open,  the  pull  of 
the  strip  F  is  sufficient  to  counterbalance  the  pull  of  the  spring 
R  to  keep  the  brake  chain  free  of  the  brake  drum.  When  the 
circuit  is  closed  the  strip  F  expands,  and  the  spring  R,  getting 
the  ascendency,  draws  down  the  chain  K  and  strikes  the  arc 
by  slightly  revolving  the  drum  to  which  the  cord  T  is  attached. 
The  current  variations  due  to  the  lengthening  of  the  arc  while 
burning  tend  to  alter  the  balance  of  the  strip  and  spring,  and  by 
this  means  the  lamp  feeds.  It  does  not,  however,  go  out  before 
feeding,  the  automatic  adjustment  being  sufficiently  sensitive 
to  ensure  a  constant  feed  during  the  time  of  burning.  A  cut- 
out is  fitted  in  the  hood  of  the  lamp  to  safeguard  the  strip 
and  prevent  its  being  fused  by  the  passage  of  an  excess  current. 
The  contacts  of  this  cut-out,  which  is  a  simple  thermostat, 
are  shown  at  i.  The  healing  strip  F,  upon  which,  of  course, 
the  action  of  the  lamp  depends,  is  made  of  watch-spring  steel 
heavily  nickel-plated  to  resist  the  effects  of  dampness  and 
moisture,  particularly  in  salt-laden  atmospheres  on  the .  sea- 
coast. — Lond.  Elcc,  Oct.  18. 

Metallic-Filament  Lamps. — Notes  of  two  recent  British  pat- 
ents. According  to  one  granted  to  the  Consortium  fiir  Elcklro- 
chcmische  Ind.  Gcs.,  metallic  filaments  of  uui^jstcn  for  iiican- 
dcsccnt  lamps  are  bent  to  shape  while  heated  in  an  inert  or  re- 
ducing atmosphere.  It  is  stated  that  tungsten  is  not  ductile  or 
malleable  except  at  very  high  temperatures.  According  to  a 
patent  granted  to  Lake  (Parker-Clark  Electric  Company), 
filaments  for  incandescent  lamps  arc  made  by  healing  a  carbon 
filament  in  an  atmosphere  containing  marsh  gas,  olefiant  gas, 
carbon  dioxide  and  in  presence  of  a  substance  containing 
silicon;  by  the  resulting  reaction  a  deposit  of  pure  silicon  is 
obtained  on  the  filament. — Lond.  Elcc.  Eng'ing,  Oct.  10. 

Metallic  Flame-Arc  Lamfi. — C.  E.  Stephens. — An  illustrated 
article  describing  the  principles  of  the  metallic  flame-arc  lamp 
and  its  advantages  for  street  lighting  from  the  operating  point 
of   view. — Electrical  Journal,   October. 
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Projector  Arc  Lamfs. — An  illustrated  description  of  a  recent 
improvement  of  arc  lamps  for  projectors  patented  by  Siemens 
Br.  ■! hers  &  Company.  The  chief  feature  is  a  clock-work 
mechanism  for  feeding  the  negative  electrode.  .  The  positive 
electrode  is  moved  and  controlled  by  electromagnetic  devices  in 
the  usual  manner. — Lond.  Elec.  Eng'ing,  Oct.  17. 

Power. 

Munich. — The  hydroelectric  station  at  Moosberg,  on  the  Iser, 
which  feeds  Munich,  is,  with  the  single  exception  of  the  station 
at  Kykelsruth,  in  Norway,  the  only  one  in  Europe  with  three- 
phase  transmission  at  50,000  volts.  This  station,  which  was 
recently  opened,  transmits  energy  a  distance  of  about  30  miles, 
6  per  cent  being  lost  in  the  line.  Two  feeders  erected  on  poles, 
and  each  consisting  of  three  copper  wires  16  sq.  mm  in  section 
transmit  the  required  4200  kilowatts.  The  usual  lightning  pro- 
tectors are  provided.  At  present  the  station  is  working  at  only 
three-quarters  of  its  output,  as  llic  power  consumption  is  least 
in  the  summer.  In  spring  and  autumn  the  station  will  be  fully 
loaded,  while  in  winter  it  will  require  help  from  the  existing 
steam  station.  Next  year,  when  the  hydroelectric  station  to 
the  south  of  the  town  will  also  be  opened,  Munich  will  possess 
two  cheap  sources  of  energy,  and  great  savings  in  coal  and  oil 
wili  be  effected. — Lond.  Etec,  Oct.  11. 

I.nrge  Gas  Engines. — A  fully  illustrated  account  of  a  recent 
trip  made  by  English  engineers  to  Continental  Europe.  The 
primary  object  was  to  inspect  examples  of  large  gas-engine 
installations  at  work.  Among  the  engines  inspected  wen;  three 
1650-hp  engines  running  on  blast-furnace  gas  at  a  French  steel 
works,  and  driving  alternators  in  parallel,  a  1300-hp  engine 
running  on  coke-oven  gas  at  a  German  Government  mine, 
where  three  more  of  the  same  size  arc  in  course  of  erection 
and  a  further  3000-hp  engine  is  to  be  put  down,  and  a  pair  of 
2200-hp  engines  driving  continuous-current  generators,  and 
working  on  blast-furnace  gas,  at  a  large  iron  and  steel  works  in 
addition  to  some  smaller  sets  and  gas-driven  blowing  machines. 
The  works  of  Ehrhardt  &  Sehmer  at  Saarbriicken,  and  of  the 
Eeltcn-Guillcaume-Lahmeyer-Wcrke  Company  at  Frankfurt, 
were  visited,  and  the  opportunity  was  taken  to  visit  the  elec- 
trical main  shaft  winding-plant  at  the  Matthias  Stinnes  mine. — 
Lond.  Elec.  Eng'ing,  Oct.  17. 

Electricity  in  Copper  IVorks. — H.  R.  Spever. — .\n  illustrated 
description  of  the  electric  equipment  of  the  Mansfield  copper 
mines  in  Germany.  The  gas-driven  electric  station  generates 
three-phase  alternating  currents  at  3000  volts.  The  distribution 
is  by  underground  cables  partly  at  3000  volts  and  partly  at  10,000 
volts.  Curves  of  cost  show  a  considerable  advantage  for  electric 
working  as  compared  with  the  steam  winding  carried  out  under 
identical  conditions  in  some  of  the  same  company's  other  mines. 
— Lond.  Elec.  Eng'ing,  Oct.  10,  17. 

Loiv-Pressurc  Steam. — J.  R.  Bibbins. — An  article  giving  notes 
on  the  possible  development  of  low-pressure  steam-turbine 
work.  It  is  shown  that  the  turbine  can  utilize  low-pressure 
steam  to  so  much  greater  advantage  than  is  possible  with 
steam  engines  that  it  becomes  desirable  to  run  a  piston  engine 
at  high  pressure,  and  use  a  low-pressure  turbine  between  the 
engine  and  the  condenser.  Thus  the  turbine  acts  as  the  third 
cylinder  in  a  triple-expansion  .system,  but  at  a  much  higher 
efficiency  than  is  possible  with  piston  engines. — Electric  Jour- 
nal, October. 

Electric  Crane  Works.^Xn  illustrated  description  of  a  British 
■crane  factory  which  has  arranged  during  the  past  few  years  for 
the  manufacture  of  the  electrical  equipment  of  cranes  supplied 
hy  them. — Lond.  Elec.  Eng'ing,  Oct.  lo. 

Pumps. — An  illustrated  article  on  centrifugal  turbine  pumps 
for  high  lifts. — Lond.  Elec.  Rci'ie-^i',  Oct.  4. 

Traction. 

Electric  Traction  in  England. — In  the  annual  railway  returns 
of  the  British  Board  of  Trade  for  1906,  some  statistics  are 
given  of  the  electric  railways  in  the  United  Kingdom.  Exclud- 
ing the  electric  lines  of  the  Laucashire  &  Yorkshire  and  North- 
Eastern  Companies  (for  which  separate  details  are  not  given). 


the  number  of  passengers  carried  was  267,826481,  or  nearly 
25  per  cent  of  the  total  number  of  passengers  carried  on  all 
the  railways  in  the  Kingdom.  The  total  quantity  of  electrical 
energy  used  for  all  purpose!  (including  the  L.  &  Y.  and  N.  E. 
Railways)  was  159,581401  units,  compared  with  100,977467 
units  in  1905. — Lond.  Elec.  Eng'ing,  Oct.  17. 

Railway  Signals. — J.  B.  Struble. — In  a  continuation  of  the 
long  serial  on  railway  signaling,  the  double-rail  return  system 
is  discussed,  in  which  both  rails  are  used  as  return  conductors 
for  the  train  propulsion  current  simultaneously  with  the  alter- 
nating block-signaling  current.  The  use  of  this  method  on 
direct-current  traction  systems  is  first  described,  and  then  its 
application  to  alternating-current  traction  is  briefly  discussed. 
— Electric  Journal,  October. 

Installations,   Systems   and    Appliances. 

Berlin. — K.  Wilke.vs. — Continuations  of  his  very  long  and 
fully  illustrated  description  of  the  Berlin  electricity  works  at 
the  beginning  of  1907.  In  the  present  installment  the  electric 
equipment  is  dealt  with,  the  dynamos,  transformers,  converters, 
switchboard  and  the  safety  devices  being  described  in  detail. — 
Elek.  Zeit.,  Oct.  10. 

Automatic  Method  of  Starting  Motors. — M.  Kali,man.n'. — 
A  translation  in  abstract,  with  illustrations,  of  his  German  paper 
recently  noticed  in  the  Digest  on  an  automatic  method  of  start- 
ing motors  by  using  iron  resistors  like  the  ballast  in  the 
Nernst  lamp. — Lond.  Elec.,  Oct.  11. 

Three  to  Two-Phase  Transformation. — E.  C.  Stone. — An 
article  in  which  the  author  employs  the  notation  of  C.  H. 
Porter  for  the  determination  of  the  current  in  the  several 
windings  of  two  transformers  connected  in  the  ordinarj-  method 
for  transforming  from  three  phase  to  two  phase. — Electric 
Journal,  October. 

Wires,  Wiring  and  Conduits. 

Porcelain. — D.  Harvey. — An  article  on  the  designing  and  test- 
ing of  porcelain  for  electrical  purposes.  The  use  of  a  glaze  on 
porcelain  insulators  is  usually  desirable,  as  it  provides  a  smooth, 
glossy  surface  which  does  not  accumulate  dust  and  moisture 
as  readily  as  does  the  rougher  unglazed  surface.  The  brown 
glaze  has  become  practically  the  standard  color.  The  dry 
process  of  porcelain  manufacture  is  suitable  only  for  such  pieces 
of  porcelain  as  can  be  formed  by  metal  dies  and  which  are  to 
be  used  on  comparatively  low  voltages.  The  clay,  which  is 
rather  dry  when  pressed  in  the  die,  does  not  have  the  compact 
body  obtained  by  the  wet  process  and  necessary  for  high- 
potential  porcelain.  Porcelain  should  be  as  nearly  uniform  in 
thickness  as  possible,  as  this  facilitates  uniform  drying  of  the 
material.  Pieces  having  considerable  variation  in  thickness  are 
very  likely  to  become  cracked  or  warped  during  the  process  of 
drying  and  firing.  While  porcelain  of  the  best  quality  has  a 
very  high  dielectric  strength,  yet  with  increasing  thickness  it 
becomes  much  more  difficult  to  obtain  well-vitrified  ware  with- 
out small  cracks  or  other  flaws  in  the  interior.  This  fact 
practically  limits  the  voltage  which  a  single  piece  of  porcelain 
can  withstand,  and  it  is  therefore  customary  to  use  multiple- 
part  insulator^  for  the  higher  voltages.  In  general,  insulators 
should  be  so  designed  that  no  single  piece  will  be  tested  at 
more  than  80,000  volts,  and  a  somewhat  lower  test  is  desirable. 
There  is  a  common  impression  that  breakdown  over  a  high- 
tension  insulation  is  due  to  surface  leakage.  But  there  is  no 
appreciable  leakage  unless  the  surfaces  are  wet  or  covered 
with  some  conducting  material.  The  principal  cause  of  the 
breakdown  seems  to  be  the  rupture  of  the  film  of  air  immediately 
adjacent  to  the  insulator,  on  account  of  excessive  electrostatic 
strain.  Glass  insulators  have  been  used  to  quite  an  extent  on 
circuits  of  less  than  25,000  volts.  They  have  the  advantage  cf  ' 
low  cost  and  cheap  inspection.  Porcelain  is  somewhat  more 
expensive  than  glass  but  has  greater  mechanical  strength  and 
is  less  brittle.  The  metal  pin  is  considered  preferable  to  the 
wooden  pin  for  use  with  insulators  which  have  ample  margin 
of  safety  for  the  service  conditions.  When  this  margin  of  safety 
cannot  be  obtained  by  the  insulator  alone  a  wooden  pin  is  ad- 
visable in  order  10  obtain  the  necessary  insulation.     However, 
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with  long  spans,  especially  with  high  voltages,  metal  pins  are 
necessary  in  order  to  obtain  the  required  mechanical  strength. 
The  conditions  under  which  porcelain  insulators  are  tested 
should  correspond  as  nearly  as  possible  to  the  conditions  of 
service.  A  very  convenient  method  of  testing  porcelain-lined 
insulators  is  to  place  them  inverted  in  water,  with  the  head  im- 
mersed in  water  so  as  to  cover  the 'side  wire  groove,  this  water 
forming  one  terminal,  while  the  hole  for  the  pin  is  filled  with 
water  in  order  to  serve  as  the  other  terminal. — Electric  Journal, 
October. 

Enamel  Wire. — R.  Apt. — A  paper  read  before  the  Berlin 
Electrical  Society.  The  author  remarks  that  enamel  wire  was 
introduced  first  in  the  United  States,  thin  wires  (up  to  about 
0.2  mm  diameter)  being  insulated  by  so-called  cellulose-tetra 
acetate,  while  for  thicker  wires  a  special  enamel  was  employed. 
The  Allgem.  Elek.  Ges.  is  now  using  a  cheap  enamel  for  all 
kinds  of  wire  down  to  a  diameter  of  O.05  mm  and  up  to  1.8 
mm.  Various  data  and  diagrams  are  given  concerning  the 
better  utilization  of  space  which  thereby  becomes  possible  in 
comparison  with  other  kinds  of  insulation.  The  flexibility  is  so 
good  that  the  wires  may  be  wound  in  a  coil  3  to  4  times  their 
own  diameter.  In  general  the  flexibility  is  greater  at  higher 
than  at  lower  temperatures.  The  insulation  resistance  of  the 
wires  against  mercury  is  about  10  megohms  per  km.  The  per- 
foration e.  m.  f.  against  mercury  is  from  50a  to  700  volts  for 
wires  up  to  icx)  mm.  while  for  thicker  wires  it  increases  up  to 
2500  volts.  If  the  wires  are  placed  in  water  the  perforation  volt- 
age is  smaller  because  the  water  enters  into  the  very  fine  pores  of 
the  surface.  In  general,  a  perforation  e.  m.  f.  of  200  volts  may 
be  obtained  for  wires  up  to  o.i  mm  and  300  to  400  volts  for 
thicker  wires.  The  insulation  is  not  uniform  enough  to  guaran- 
tee the  perforation  voltage  within  a  few  per  cent.  The  maxi- 
mum temperature  at  which  the  coils  can  be  used  is  150  deg.  C, 
but  a  lower  temperature  should  be  employed  if  the  windings 
are  subjected  to  a  mechanical  stress. — Elck.  Zeit.,  Oct.  10. 

Diameter  of  a  Cable. — H.  Luckin. — A  rwte  giving  a  formula 
for  finding  the  diameter  of  a  cable  composed  of  a  number  of 
small  wires.  This  formula  is  D^dVnc  where  O  =  diameter 
of  cable  over  bare  copper,  d  =  diameter  of  one  wire,  n  =  num- 
ber of  wires,  c  =  constant  to  allow  for  clearances  between  wires 
owing  to  wires  being  round;  its  value  is  1.33. — Lend.  Elec, 
Oct.   II. 

Electrophysics  and  Magnetism. 

Electric  Radiations. — W.  H.  Bragg. — We  know  now  a  number 
of  Hiflferent  types  of  radiation  each  of  which  is  able  to  ionize 
a  gas,  to  act  on  a  photographic  plate  and  to  excite  phosphores- 
cence in  certain  materials.  The  present  paper  contains  an  at- 
tempt to  find  whether  there  is  anything  to  be  learned  from  a 
comparison  of  the  properties  of  the  various  rays.  It  appears 
to  the  author  to  be  a  first,  deduction  from  such  a  comparison 
that  in  all  cases  the  bulk  of  ionization  which  the  rays  effect 
is  of  the  same  character,  and  consists  in  the  displacement  of 
slow-moving  electrons  or  delta  rays,  from  the  atoms  of  the 
gas  or  other  substances  which  they  traverse.  In  other  words, 
the  ionization  which  is  measured  in  the  ionization  chamber  is 
due  almost  wholly  to  the  emission  of  slow-speed  electrons  from 
the  atoms  of  the  gas  contained  in  the  chamber  or  of  the  chamber 
walls,  and  this  is  true  for  all  forms  of  radiation.  Moreover, 
there  is  some  evidence  to  show  that  the  speed  of  the  delta  rays 
is  almost  independent  of  the  cause  and  manner  of  their  produc- 
tion. If  attention  is  turned  to  all  secondary  radiation  other 
than  the  delta  rays,  it  seems  to  be  in  general  a  rough  reflection 
or  scattering  of  the  primary.  The  author  then  discusses  the  law 
of  absorption  of  diflFcrent  types  of  radiation  in  passing  through 
matter.  He  then  attempts  to  estimate  the  properties  of  some 
rays  which  might  exist,  though  the  fact  has  not  been  proved 
as  yet.  He  considers  the  possibility  of  the  emission  of  neutral 
particles  such  as  a  pair  consisting  of  one  alpha  or  positive 
particle  and  one  beta  or  negative  particle.  On  this  view  it  would 
be  possible  for  a  portion  of  a  disintegrating  atom  to  break  away, 
to  pass  over  an  appreciable  distance,  and  finally  to  become  part 
of  another   atom,   the  atomic  weight  of   which  would   thereby 


increase.  Internal  atomic  energy  might  be  transferred  at  the 
same  time.  In  the  second  part  of  the  paper  the  author  dis- 
cusses the  possibility  that  the  gamma  and  Roentgen  rays  may 
be  of  a  material  nature.  Since  the  properties  of  gamma  rays 
are  among  the  properties  of  Roentgen  rays,  an  hypothesis 
which  will  suit  one  form  of  radiation  will  also  suit  the  other. 
However,  much  more  is  known  about  Roentgen  rays  than  about 
gamma  rays.  It  is  of  interest,  therefore,  to  consider  the  extent 
to  which  the  additional  knowledge  can  be  fitted  to  a  neutral 
pair  hypothesis.  It  is  true,  of  course,  that  the  aether  pulse 
theory  has  been  most  ably  developed,  and  is  now  widely  ac- 
cepted. Nevertheless,  the  evidence  for  it  is  all  indirect ;  and  in- 
deed some  of  it  is  overrated.  It  is  quite  possible  that  sether  may 
not,  after  all,  constitute  the  bulk  of  Roentgen  radiation.  The 
author  concludes  that  a  stream  of  Roentgen  rays  contains  some 
aether  pulses,  but  it  is  not  easy  to  explain  all  of  the  properties 
of  Roentgen  rays  on  the  aether  pulse  theory.  The  explanations 
are  easier  if  the  rays  are  supposed  to  consist  mainly  of  neutral 
pairs ;  and  the  existence  of  such  pairs  is  not  improbable  d  priori. 
— Phil.  Mag.j  October. 

Units,  Measurements  and  Instruments. 

Photometry. — .^  full  account  of  the  thircf  meeting  of  the 
International  Photometric  Commission  Iield  in  Zurich  in  July, 
concerning  which  previous  notices  have  already  appeared  in  the 
Digest.  The  following  is  the  official  resolution  which  was 
unanimously  adopted.  The  International  Photometric  Commis- 
sion, after  having  heard  and  discussed  the  reports  of  the 
work  carried  out  in  the  German,  English  and  French  laborato- 
ries, on  the  proposition  of  the  sub-committee  composed  of 
Messrs.  Vautier  (president),  Brodhun,  Laporte  and  Paterson, 
accepts  the  following  values  for  the  ratios  of  the  luminous 
intensity  of  the  flame  standards  now  in  use : 

Carccl    10.7b  Hefner 

Vernon   Ilarcourt io.9b        " 

"  "        1.020  Carcel 

The  above  ratios  have  been  chosen  in  order  to  avoid  numbers 
which  are  less  than  unity.  These  values  are  correct  within  the 
limits  of  plus  or  minus  i  per  cent.  The  values  apply  to  the 
luminous  intensity  of  the  lamps  when  burning  respectively  under 
their  normal  atmospheric  conditions;  that  is  to  say — 
Barometric  pressure,  760  mm. 

Humidity:  ' 

Carcei 10.0  litres  of  water  vapor  per  cubic  meter  of  dry  air 

Hefner 8.8       " 

Vernon  Harcourt lo.o       "         "  "  "  "  " 

The  ratios  given  below  are  deduced  with  sufficient  accuracy 
from  the  data  already  given : 

Carcel  Hefner  Vernon  Harcourt 

Carcel     1.0  10.75                0.980 

Hefner    ..'. 0.030  i-o                  0.0915 

Vernon   Harcourt    1.020  10.95                 1.0 

— Lond.  Electrician,  Oct.  18. 

Production  of  Alternating  Currents  of  .^ny  Frequency. — 
R.  RuEDENBERc. — Continuous  low-frequency  alternating  currents 
are  produced  by  dynamos,  while  for  the  production  of  high- 
frequency  oscillations  electric  oscillating  circuits,  containing 
capacity  and  inductance,  are  made  use  of.  The  latter  method, 
however,  produces  in  general  waves  which  arc  gradually 
damped.  The  author  shows  that  it  is  possible  to  combine  the 
two  methods  in  such  a  way  that  the  oscillating  circuit  serves 
simply  for  producing  the  right  frequency  while  the  dynamo 
supplies  the  energy  consumed  The  e.  m.  f.  of  a  series-wound 
dynamo  is  proportional  to  the  current  for  a  low  magnetic  den- 
sity in  the  iron.  If  such  a  dynamo  is  connected  to  a  circuit 
containing  resistance,  inductance  and  capacity  in  series,  then 
Ohm's  law  gives  directly  a  differential  equation  which  when 
integrated  shows  that  an  alternating  current  can  be  produced 
in  the  circuit  and  that  three  different  cases  arc  possible.  If  the 
e.  m.  f.  of  the  dynamo  is  A.'f  where  i  is  the  current,  then  K 
is  constant  and  depends  only  on  the  construction  and  the  speed 
of  the  dynamo;  it  is  the  e.  ni.  f.  of  the  dynamo  per  unit  of  cur- 
rent. If  R  is  the  resistance  of  the  total  internal  and  external 
circuit,  then  the  three  different  cases  mentioned  above  are,  first. 
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that  K  is  smaller  than  /?;  second,  K  equals  R,  and  third,  K  is 
Krcati:r  than  R.  In  the  first  case,  if  K  is  smaller  than  R,  the 
energy  supplied  by  the  dynamo  is  not  sufficient  to  supply  the 
whole  energy  consumed  in  the  circuit  so  that  the  oscillations 
will  gradually  diminish.  If  now  the  speed  of  the  dynamo  is  in- 
creased, its  c.  m.  f.  and  the  coefficient  K  also  increase  and 
finally  the  condition  in  which  K  equals  R  is  reached.  The 
oscillations  of  the  circuit  are  then  maintained  undamped  since 
the  energy  consumed  in  Joulean  heat  radiation,  etc.,  is  supplied 
-olely  from  the  dynamo.  The  frequency  of  the  oscillations  de- 
Ijcnds  simply  on  the  self-inductance  and  the  capacity  of  the 
oscillating  circuit.  If  the  speed  is  further  increased,  the 
oscillating  circuit  would  receive  more  energy  from  the  dynamo 
than  it  can  give  off.  This  condition,  of  course,  cannot  exist 
for  any  length  of  time.  The  second  case,  in  which  K  equals  R, 
is  the  important  one.  The  author  has  made  experiments  with  a 
small  direct-current  series  motor,  the  armature  and  poles  of 
which  were  made  of  laminated  iron.  The  machine  was  connect- 
ed to  small  paper  condensers  and  no  special  inductance  was  re- 
quired, the  self  inductance  of  the  machine  itself  being  suffi- 
cient. He  obtained  in  this  way  alternating  currents  the  fre- 
quency of  which  could  be  changed  from  20  to  70  periods  per 
second  when  thcf  capacity  was  changed  from  20  to  2  micro- 
farads. A  method  of  this  kind  is  thought  to  be  specially  suit- 
able for  producing  high-frequency  currents  for  wireless  teleg- 
raphy.    .\n   arrangement   which   may  be   used   to  advantage   is 


FIG.    4. — DIAGRAM    OF    ARKA.NGEMENT. 

shown  in  Fig.  4,  where  the  machine  is  not  in  series  with  the 
oscillating  circuit  but  is  connected  to  the  latter  by  electro- 
magnetic induction.  The  armature  brushes  are  displaced  from 
the  neutral  zone  and  are  short-circuited  while  the  ends  of  the 
field  windings  are  directly  connected  to  the  condenser.  Besides 
a  smaller  voltage  at  the  commutator,  a  smaller  self-induction 
of  the  whole  Jiiachine  is  hereby  obtained  so  that  it  is  possible 
to  obtain  higher  frequencies.  This  arrangement  may  be  con- 
sidered as  a  inodified  "repulsion"  motor,  the  wattless  magne- 
tizing current  being  supplied  from  an  external  source — the 
condenser. — Phys.  Zeit.,  Oct.   15. 

Resistor  Coils. — C.  V.  Drvsdale.— Continuations  of  his  long 
paper  on  resistor  coils  and  comparisons.  In  the  present  in- 
stalments the  author  discusses  the  desirable  fcatures*and  the 
temperature  compensation  of  resistor  coils.  The  temperature 
compensation  of  a  resistor  coil  may  be  made  either  by  con- 
necting it  in  series  or  in  shunt  with  another  coil.  A  special 
case  of  shunt  connection  is  the  disposition  of  another  suitable 
metal  on  the  coil  itself  whereby  at  the  same  time  a  protective 
effect  is  obtained.  Experiments  of  the  author  have  shown  that 
with  nickel-plated  resistor  wire  a  very  good  compensation  can 
be  obtained.  He  then  passes  over  to  the  discussion  of  a  com- 
parison of  resistor  coils.  The  paper  is  to  be  concluded. — 
Lond.  Elec,  Oct.  11,  18. 

IVatl-hour  Meters.— H.  Miller. — An  illustrated  article  on  the 
construction  of  watt-hour  meters.  After  some  remarks  on 
alternating-current  watt-hour  meters  of  the  induction  type  the 
author  gives  general  notes  on  bearings,  the  torque,  weight  and 
friction  of  watt-hour  meters,  the  counter  frictional  torque, 
regulation,  recording  mechanism,  energy  losses,  accuracy,  meters 
of  large  rating,  the  checking  by  means  of  standard  instruments 
and  operating  conditions, — Electric  Journal,  October. 
Telegraphy,  Telephony  and  Signals. 

Electric  Oscillators. — J.  A.  Fleming. — The  conclusion  of  his 
article  giving  an  elementary  theory  of  electric  oscillators.  The 
practical  applications  of  the  theory  are  as  follows:  If  a  vertical 
Marconi  antenna  be  set  up  for  wireless  telegraphy,  and  it  be 


gradually  inclined  over  or  placed  in  a  slanting  position,  then 
for  equal  distances  round  it,  the  radiation  is  enfeebled  by  such 
inclination,  but  is  also  made  unsymmetrical,  remaining  strongest 
in  the  direction  opposite  to  that  towards  which  the  antenna 
leans.  Many  observers  have  experimentally  noted  this  fact, 
and  some  of  them  have  stated  the  direction  of  maximum  radia- 
tion of  the  inclined  antenna  wrongly.  A  point  of  some  im- 
portance to  notice  is  that  electric  wave  antenna,  being  radiators, 
fulfil  the  laws  of  all  other  radiators,  and  in  particular  the  law 
of  exchanges,  in  that  they  not  only  absorb  the  radiation  of  that 
wave  length  which  they  emit,  but  they  absorb  best  on- that  side 
towards  which  they  radiate  best.  Hence  a  bent  or  inclined 
antenna  is  not  only  an  unsymmetrical  radiator;  it  is  also  an 
unsymmetrical  absorber.  If,  then,  a  bent  antenna,  having  a 
small  part  of  its  length  vertical  and  a  much  longer  part  hori- 
zontal, is  employed  as  a  receiving  antenna,  it  will  receive  best 
from  the  direction  opposite  to  that  towards  which  the  free  end 
points.  If,  then,  the  horizontal  part  points  north,  it  will  re- 
ceive best  waves  coming  from  the  south,  and  if  the  horizontal 
part  can  be  swivelled  round,  such  a  receiving  antenna  can  be 
employed  to  locate  within  certain  narrow  limits  the  direction 
of  the  sending  station.  Mr.  Marconi  employs  also  combined 
bent  sending  and  receiving  antennae  placed  back  to  back,  the 
one  radiating  best  in  the  direction  opposite  to  that  in  which  the 
free  end  points,  and  the  other  absorbing  best  in  a  similar  direc- 
tion. These  results  were  discovered  by  a  laborious  process  of 
experimenrt  and  practical  trial,  but  they  are  capable  of  being 
fully  explained  on  the  theory  given  that  such  a  bent  radiator 
is  equivalent  to  the  combination  of  a  magnetic  or  closed  oscil- 
lator with  an  electric  or  open  oscillator.  The  limitation  which 
has  to  be  imposed  on  the  discussion  to  render  the  mathematical 
analysis  not  intractable  is  that  the  current  in  the  oscillator  has 
the  same  value  at  all  parts  of  its  length  at  the  same  instant, 
and  that  the  free  charges  are  confined  to  the  extreme  ends. 
Neither  of  these  assumptions  is  strictly  true  of  the  real  wire 
antennae  used  in  radio-telegraphy,  but  it  is  approximated  in 
the  case  of  a  wire  antenna  with  a  capacity  or  metal  plate  at 
the  top.  Experiment,  however,  shows  that  the  observed  results 
obtained  with  bent  or  inclined  antennae  in  radio-teleiiTaphy  are 
in  general  accordance  with  the  predictions  of  the  elementary 
theory  given,  but  the  problem  of  discussing  mathematically  the 
case  of  inclined  or  bent  antennae  with  distributed  capacity  and 
inductance,  and,  therefore,  with  currents  varj'ing  from  point  to 
point  in  it,  is  one  of  extreme  difficulty. — Lond.  Elec,  Oct.  11. 
Training  of  Telegraph  Engineers. — O'Meara. — .\n  address 
delivered  by  the  author  who  is  engineer  in  chief  of  the  British 
General  Post  Office,  before  the  Post  Office  Institution  of 
Electrical  Engineers.  He  laid  stress  upon  the  value  of  the  per- 
sonal equation  in  the  make-up  of  an  engineer,  and  in  par- 
ticular the  power  of  an  individual  to  solve  the  personal  equa- 
tions of  his  subordinates.  Commercial  aptitude  ranks  second, 
in  his  opinion,  and  he  emphasized  the  importance  of  a  training 
in  commercial  subjects,  such  as  accounting,  patent  law,  the  law 
of  contract,  etc.  Finally,  the  value  of  a  study  of  sociology 
was  touched  upon,  together  with  the  necessity  for  constantly 
maintaining  the  attitude  of  a  student  tow^ards  all  progress. — 
Lond.  Elec.  Eng'ing.  Oct.  17. 

Miscellaneous. 

Manufacturers  and  Students. — An  article  in  which  the  author 
points  out  that  there  are  very  few  manufacturers  who  recognize 
the  fact  that  a  student  of  to-day  is  the  potential  buyer  of  to- 
morrow. It  pays  the  manufacturer  to  try  to  reach  him.  This 
may  best  be  done  through  his  professor  or  lecturer,  by  supply- 
ing the  latter,  if  desired,  with  some  form  of  a  cabinet  in  which 
samples  of  the  products  of  the  manufacturer  arc  laid  loose. 
Each  of  the  samples  should  bear  the  m.ikcr's  name  and  descrip- 
tion which  becomes  impressed  on  the  student's  mind  so  that  in 
after  years  when  in  a  position  to  place  orders  he  remembers 
that  such  and  such  a  firm  makes  such  and  such  goods  and  that 
is  the  firm  which  gets  the  business. — Lond.  Elec,  Oct.  11, 

Electricity  in  South  Africa. — Various  notes  stating  that  the 
electric  power  station  and  sewage  disposal   works  a!   Muizen- 
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berg  have  been  opened,  that  street  lighting  by  osram  lamps  is 
to  be  introduced  at  Woodstock  at  a  cheaper  rate  than  quoted 
by  the  gas  company,  and  that  electric  train  lighting  is  making 
considerable  progress  in  South  Africa. — Lond.  Elec.  Eng'ing, 
Oct.  10. 

Sales  Contracts. — D.  .\.  Brexxax. — The  conclusion  of  his 
serial.  In  the  present  instalment  the  author  discusses  damages 
in  general,  liquidated  damages  and  penalties,  assignments  and 
statutes  of  limitation. — Electric  Journal,  October. 

Electrical  Laboratory. — S.  P.  Smith. — A  fully  illustrated 
description  of  the  equipment  of  the  Elektrotechnic  laboratories 
of  the  Institute  of  Technology  of  Karlsruhe,  Germany. — Lond. 
Elec,  Oct.  II. 


phase  series  motor  discusses  briefly  the  characteristics  of  the 
series  and  the  repulsion  motor,  and  suggests  several  novel 
methods  for  preventing  sparking. 

The  book  will  serve  excellently  for  the  purpose  for  which 
it  was  intended,  namely,  a  text-book  for  engineering  students 
in  technical  schools  and  colleges. 


BOOK    REVIEWS. 


The  Elements  of  Electrical  Engixeerixg.     A  text  book  for 
technical  schools  and  colleges.     Vol.   II,  Alternating  Cur- 
rents.    By  Prof.  \V.   S.  Franklin  and   Prof.  William  Esty. 
New  York :  The  MacMillan  Co.   378  pp.,  290  ills.   Price  $3.50. 
The   present   book   is    the   companion   volume   to    the   above 
authors'  book  on  direct-current  machinery,  a  review  of  which 
appeared  in  our  issue  for  July  14,  igo6.    The  authors  throughout 
the   second   volume   have   well    maintained    the   high   standard 
reached  by  the   first   volume.     There   are   15   chapters   dealing 
with  the  general  theorj'  of  the  alternator  and  the  representation 
of  alternating  voltage  and  current,  the  characteristics  of   syn- 
chronous  motors   and   converters,   stationary   transformers,   in- 
duction  motors,    single-phase   series    motors,   and    transmission 
lines.    Appendix  .K  is  devoted  to  a  discussion  of  the  phenomena 
in  circuits   containing  inductance  and   condensance,  while   Ap- 
pendix B  gives  a  large  number  of  practical  engineering  prob- 
lems that  will  prove  of  great  value  to  the  student. 

The  explanatory  matter  throughout  the  book  is  based  on  the 
geometric  representation  of  the  alternating  quantities  and  the 
trigonometric  and  algebraic  determination  of  their  numerical 
values.  One  chapter  of  the  book,  however,  is  devoted  to  an 
outline  of  the  complex-quantity  method  of  determining  numeri- 
cal relations ;  attention  is  called  to  the  fact  that  this  method  is 
merely  a  systematic  scheme  for  carrying  out  the  combined  trig- 
onometric and  algebraic  method.  Although  a  large  percentage 
of  the  writers  on  alternating-current  subjects  fail  to  distinguish 
between  such  familiar  quantities  as  "power"  and  "energy,"  the 
present  authors  have  kept  their  text  singularly  free  from  such 
sources  of  contusion  to  the  uninformed  reader,  and  have  con- 
sistently considered  "power"  in  its  true  significance  as  "flow  of 
energy."  The  treatment  of  "electric  resonance"  is  exceptionally 
good  in  all  respects  except  one :  In  section  36,  on  "Multiplication 
of  Current  by  Resonance,"  the  diagrams  are  so  arranged,  and 
the  statements  are  so  worded,  that  the  uninitiated  reader  would 
be  justified  in  assuming  that  if  in  a  certain  circuit  containing 
an  inductive  impedance  coil  there  be  connected  in  parallel  with 

he  coil  a  condenser  of  certain  capacity  the  current  in  the  coil 
will  be  greatly  increased.  The  exact  conditions  under  which 
the  increase  can  take  place  should  have  been  stated  definitely 
and  not  left  to  the  untrained  imagination  of  the  reader.  The 
above  criticism  does  not  apply  to  the  descriptive  matter  itself, 
but  to  the  interpretation  to  which  it  may  lead. 

The  discussion  of  the  voltage  and  the  voltage  regulation  of  al- 
ternators, to  which  the  24  pages  of  Chapter  VII  are  devoted,  is 
probably  the  bcsfsimplc  and  effective  treatment  of  this  subject  to 
be  found  in  text-book  literature.  That  portion  of  the  treatment 
of  synchronous  motors  which  deals  with  the  normal  operation 

ind  the  hunting  of  these  machines  i--  excellent  for  its  simplicity 
HI  presentation,  but  certain  of  the  results  derived  from  calcula- 

ion  of  the  excitation  characteristics  seem  to  need  checking. 
The  most  systematic  treatment  in  the  book  is  thai  dealing  with 
the  general  alternating-current  transformer,  including  the  in- 
iiujuction  motor,  to  which  106  pages  arc  devoted.  Much  empha- 
-ii  is  placed  on  the  advantage  of  using  the  "equivalent  circuits" 

'f  the  transformer  and  the  induction  motor,  and  the  diagrani- 
•natic  representation  of   the  current   and  e.  m.   f.   relations  on 

he  basis  of  the  equivalent  circuits.     The  chapter  on  the  single- 


Exercises  et  Projets  d'Electrgtechxique.     Par  Eric  Gerard 
et  Oraer  de  Bast.    Tome  I.    Applications  de  la  Theorie  de 
I'Electricite  et  du  Magnetisme.      Paris :     Gauthier-Villars. 
239  pages,  96  illustrations.     Price,  6  francs. 
This  is  the  first  of  two  volumes  of  problems  prepared  by  the 
authors    for    students    in    their    course    at    LTnstitut    !iIonte- 
fiore,   Liege,    Belgium,   in   order   to    fi.x   more    firmly    in   their 
minds  the  principles  ^f  which   the  problems  are  applications. 
The   present   volume   relates   to   the   theory   of   electricity   and 
magnetism,  and  a  second  volume  will  be  devoted  to  practical 
applications  of  theory  to  apparatus  and  electrical  installations. 
The  plan  pursued  is  excellent  in  that  it  involves  more  than  the 
mere  working  out  of  problems  by  a  mechanical  operation  of 
little  benefit  to  the  student.    In  each  case  the  numerical  opera- 
tions are  preceded  by  a  deduction  from  the  fundamental  prin- 
ciples, of  the  necessary  formulas,  so  that  the  student  cannot 
escape  connecting  the  theory  with  its  practical  application.    The 
problems  are  well  chosen,  having  for  the  most  part  a  practical 
bearing. 

The  subjects  covered  in  the  six  chapters  of  the  book  are 
magnetism,  electrostatics,  laws  of  the  electrical  current,  elec- 
tromagnetisni,  electromagnetic  induction  and  alternating  cur- 
rents. In  the  latter  case,  many  of  the  solutions  are  based  on 
both  a  graphical  method  and  on  the  use  of  complex  quantities. 
If  the  authors  had  not  been  constrained  to  follow  the  methods 
of  text-books  used  by  their  students,  they  might  have  simplified 
to  an  extraordinary  degree  most,  and  perhaps  all,  of  the  solu- 
tions of  alternating-current  problems,  by  separating  the  vari- 
ous steps  in  the  analysis  or  synthesis  and  using  simple  triangles 
in  computing  numerical  results — a  method  by  which  the  most 
complex  problems  in  alternating  currents  may  be  solved  with 
a  mathematical  knowledge  extending  little  beyond  arithmetic. 
The  book  will  be  found  of  much  value  to  all  teachers  of  elec- 
tricity, and  furnishes  an  admirable  means  for  a  review  of  elec- 
trical theory  to  men  whose  knowledge  has  become  rusty  and 
who  would  not  care  to  return  to  the  ordinary  text-book  for 
a  course  in  repolishing. 


Specifications  for  Street  Roadway  Pavements.  By  S.  Whin- 
ery,  Mem.  A.  S.  C.  E.    New  York:  Engineering  News  Pub- 
lishing Company.    56  pages.     Price,  50  cents. 
The  preface  states  the  object  of  the  specifications  included  in 
this  book  is  to  set  out  definitely  and  clearly  as  practicable  the 
requirements  for  construction  of  good  pavements  of  the  several 
standard  kinds.     For  the  case  when  circumstances  require  the 
engineer  to  provide  for  the  construction  of  new  kinds  of  pave- 
ment not  covered  by  the  specific  fofms  given,  a  general  form  is 
also  provided. 

Telephones  at  a  Rifle  Range. 

By  F.  .\.  Cornei.i,. 

The  successful  use  of  telephones  in  the  Japanese  army  dur- 
ing the  late  war  with  Russia  has  thoroughly  aroused  the  Ameri- 
can war  department  to  the  advantages  of  sucli  means  of  com- 
munication, and  this  enthusiasm  has  imbued  the  National  Guard 
of  several  states  with  a  similar  determination  to  develop  the  best 
facilities  in  this  line.  This  policy  includes  the  use  of  tele- 
phones in  rifle-range  equipment,  as  well  as  in  the  complicated 
signalling  mechanism  of  sham  maneuvers. 

Camp  Perry,  Ohio,  has  been  so  well  equipped  with  modern 
appliances  that  the  National  Shoot  was  held  there  during  the 
late  summer  and  early  fall.  Part  of  this  equipment  iuclutlcd 
over  two  score  complete  telephone  circuits  for  use  in  reporting 
each  shot  from  "pit"  to  "firing  line."  These  were  operated  by 
the  Signal  Corps  of  the  Ohio  National  Guard,  and  while  they 
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are  really  an  adjunct  to  the  regular  reporting  routine,  their 
value  in  case  of  delays  and  misunderstandings  was  very  evi- 
dent, and  rendered  them  indispensable.  On  the  long  ranges, 
from  1000  yards  up,  the  opportunities  for  their  use  arc,  of 
course,  vastly  increased,  and  in  such  instances  they  enable  the 
range  officers  to  dispense  with  the  services  of  a  large  detail  of 
mounted  orderlies. 

On  the  firing  line  the  instruments  are  mounted  on  suitable 
desks  about  8  yards  in  the  rear  of  the  competitors  and  about 

yards    from   the   rear   of   the   scoring  tables.     The   standard 


FIG.    I. — WOKK    IN'    THE    LONG-RANGE   PIT,   CAMP    PERRY. 

government  field  sets,  manufactured  by  the  Dean  Electric  Com- 
pany, of  Elyria,  Ohio,  are  used,  and  the  wiring  is  laid  through 
underground  ducts.  Each  instrument  in  "the  pit"  is  in  charge 
of  an  operator,  and  there  is'  a  complete  circuit  from  target  to 
firing  line  for  each  fifth  range. 
When  a  team  takes  its  position  on   the  range,  the  officer  in 


FIG.    2. — SET    OF    PORTABLE    TFXEPHONE    INSTRUMENTS. 

charge  is  continually  advised  of  the  exact  state  of  affairs  in 
"the  pit"  (where  the  targets  are  handled)  by  the  use  of  these 
lield  sets,  Red  markers  are  raised  in  front  of  the  targets 
when  they  are  not  in  use,  and  at  the  command  from  the  officer 
in  charge  of  the  range,  transmitted  over  the  telephone  to  the 
officer  in  charge  of  the  pit,  these  markers  are  removed  and  the 
first  volley  fired.  The  targets  are  arrangeil  on  rollers,  two  per 
set,  and  so  constructed  that  when  one  is  in  position  the  other 


drops  down  into  the  pit  below  the  protecting  bank  of  earth  ot> 
the  side  facing  the  firing  line.  After  each  shot  the  position  of 
the  "hit"  is  indicated  to  the  scorers,  who  are  located  two  yards 
to  the  rear  of  the  firing  squads,  by  placing  a  metal  disc  marker 
on  the  hole  in  the  target.  These  discs  are  of  various  colors — 
white  for  bull's-eye,  white  cross  on  black  ground  for  four 
points,  and  black  for  three,  while  the  red  range  flag  is  waved 
in  front  of  the  target  in  case  of  a  miss.  Should  the  scorer  fail 
to  get  the  report  of  any  shot  the  signal  corps  telephone  operator 
at  the  firing  line  rings  the  pit  and  calls  for  the  "last  shot  od' 
range  No.  65,"  or  whatever  the  case  may  be.  Detailed  informa- 
tion over  the  line  enables  the  scorer  to  keep  his  records  up  ta 
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FIG.    3. — CIRCUIT    DIAGRAM    OF    TELEPHONE    SET. 

^cratch,  and  gives  the  competitor  the  advantage  of  the  exact 
location  of  his  shot,  so  that  he  may  make  proper  sight  adjust- 
ment or  wind  allowance. 

The  telephone  instruments,  shown  in  the  accompanying  illus- 
; ration,  are  compact,  and  at  the  same  time  complete.  The  cabi- 
net provides  spaces  for  two  Xo.  6  dry  cells,  a  three-bar  ringing 
generator,  a  ringer,  an  induction  coil,  and  a  hand  microphone- 
set.  This  microphone  is  of  an  improved  pattern  which  com- 
bines convenience  in  using  with  strength  and  freedom  iron» 
trouble.  The  body  of  the  set  is  of  aluminum,  the  receiver  and 
transmitter  shells  are  of  nickel-plated  brass,  to  properly  pro- 
tect those  parts  against  the  most  inclement  weather.  To  assist 
in  installation  and  in  the  location  of  any  troubles  that  may 
arise,  each  set  is  provided  with  a  circuit  diagram,  which  enables- 
even  a  layman  to  connect  and  operate  the  apparatus. 


Electrical   Gold   Mining   in    Mexico. 

The  Lluvia  de  Oro  Gold  Mining  Company  has  purchased 
through  L.  L.  Xunn,  of  Provo,  Utah,  the  machinery  for  a 
complete  power  plant  to  be  operated  in  connection  with  its 
mines  in  the  Sierra  Madre  Mountains,  near  El  Fuerte,  Mexico. 
It  is  to  consist  of  a  soo-kw  .\llis-Chalmers  steam  turbine,  run- 
ning at  3600  r.  p.  m.,  direct-connected  to  one  of  the  same  com- 
pany's alternating-current  generators  designed  especially  for 
operation  with  it  at  60  cycles,  three-phase  and  600  volts.  Exci- 
ation  at  120  volts  wili  be  obtained  from  two  small  exciter  sets, 
ach  of  15  kilowatts  capacity,  one  driven  by  a  high-speed  en- 
L;ine  and  the  other  by  an  .^Uis-Chalmers  induction  motor.  There 
iias  also  been  built  by  the  Allis-Chalmcrs  Company,  to  be  in- 
stalled with  the  turbo-generator  unit,  a  Tomlinson  barometric 
condenser,  with  36-in.  head,  and  an  8-in.  x  16-in.  x  20-in. 
dry  vaccum  pump.  The  water  for  the  condensing  system  will 
be  brought  by  gravity  to  a  cold  well  near  the  condenser  at  a 
height  to  be  forced  into  the  condenser  by  atmospheric  pressure. 
The  complete  equipment,  which  was  shipped  soon  after  the 
placing  of  the  order,  will  be  installed  in  a  substantial  stone 
power  house.  The  fact  that  the  plant  has  been  designed  by 
Mr.  Nunn,  who  is  one  of  the  best  known  constructing  and  con- 
sulting engineers  in  the  country,  insures  its  being  a  n)f>del  one 
in  every  respect.  .■Xs  all  of  this  apparatus  will  have  to  be  car- 
ried along  a  difficult  road  over  the  mountains,  after  being  taken 
by  boat  frpm  Cuaymas  to  Topolobampo.  and  thence  by  rail  a 
part  of  the  distance,  the  transportation  of  it  has  been  a  pri^blem. 
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Electric   Furnace   and   Pyrometer  Outlits. 


A  preliminary  model  of  the  new  patented  quartz-lined  elec- 
tric furnace,  designed  by  Prof.  .Wni.  H.  Bristol,  was  described 
in  the  Electrical  World,  January  5,  1907,  page  9,  and  a  few 
of  the  possible  applications  of  it  for  practical  work  were  men- 
tioned. This  furnace  has  now  been  developed  into  a  suitable 
form  for  use  with  the  Bristol  recording  electric  pyrometer 
(described  in  the  Electrical  World,  Xov.  10,  1906,  page 
929),  in  such  a  way  that  the  temperature  inside  'the  furnace 
may  not  only  be  controlled  but  also  automatically  recorded  on 
a  chart.  A  special  laboratory  unit  consisting  of  the  electric 
furnace  and  a  recording  pyrometer  with  attachments,  designed 
for  determining  the  recalescent  points  of  steel  and  for  harden- 
ing small  tools,  is  shown  in  Fig.  2,  with  the  various  parts  all 
mounted  on  the  same  standard  in  such  compact  form  that  the 
complete  unit  may  even  be  conveniently  used  on  an  office  desk, 
the  electric  energy  being  obtained  from  a  lighting  circuit. 

The  electric  furnace  itself  is  of  very  simple  construction,  its 
special  feature  being  the  lining  of  fused  quartz  which  makes 
it  possible  to  apply  the  full  value  of  current  suddenly  and  thus 
to  heat  up  the  furnace  quickly  without  danger  of  cracking  its 
interior.  Even  when  the  furnace  is  heated  to  a  bright  red,  a 
cold  piece  of  steel  may  be  introduced  without  injury  to  the 
quartz  lining  which  at  the  same  time  serves  as  a  perfect  insula 
tion  between  the  metal  and  the  heating  coils.  A  rheostat  may 
be  used  to  regulate  the  temperature,  but  for  some  applications 
it  may  be  dispensed  with,  as,  for  instance,  in  the  use  of  the 
furnace  as  a  soldering  copper  heater  with  direct  lamp  plug  con- 
nection. In  that  case,  the  winding  of  the  heating  coil  is  so 
arranged  that  the  maximum  temperature  of  the  furnace  will 
be  correct  for  continuous  service  and  not  so  high  as  to  oxidize 
the  soldering  copper.  For  many  other  applications,  as  for  tools 
and  for  laboratory  work,  both  a  rheostat  and  a  pyrometer  are 
used  with  the  furnace  to  great  advantage. 

Fig.  2  shows  the  new  laboratory  unit  especially  designed  for 
determining  the  recalescent  points  of  various  kinds  of  steel. 
The  electric  furnace  is  here  shown  in  circuit  with  a  rheostat  so 
that  after  the  full  value  of  the  current  has  been  turned  on, 
bringing  the    furnace   up   to   a   bright   red   heat   on   the   inside 


recording  instrtmient  of  the  electric  pyrometer,  the  recording 
arm  of  which  makes  a  continuous  record  automatically  on  its 
circular  chart.  The  recording  pyrometer  is  equipped  with  a 
semi-transparent  smoked  chart  and  a  special  vibrating  device 
which   brings    the   sensitive   surface   of   this   chart   in   contact 


Flo.      I  — ytARTZ-r.INF.D     Fl'RNACE     FOR      HARDENING     SMALL     TOOLS. 

almost    immediately,   the    rheostat    may   be   adjusted   so   as   to 
maintain  the  desired  temperature. 

This  illustration  also  shows  the  complete  recording  pyrom- 
eter mounted  on  one  standard  and  consisting  of  a  platinum- 
platinum-rhodium  thermo  couple  and  a  recorder.  The  couple 
of  the  pyrometer  fits  into  the  furnace  and  has  its  "cold  junc- 
tion" (or  point  where  the  flexible  leads  begin)  inserted  into  a 
breaker  of  ice-water.  The  e.  m.  f.  of  this  thermo  couple  vnric? 
•directly  with  the  temperature  inside  the  furnace  and  actuates  the 


FIG.    2. — FURNACE    AND    PYROMETER    OUTFIT    FOR    DETERMINING    RE- 
CALESCENT    POINTS     OF     STEEL. 

every  half  second  with  the  recording  arm.  As  friction  between 
the  recording  arm  and  the  chart  is  eliminated,  a  perfectly  ac- 
curate record  is  obtained  directly  without  the  use  of  relays  or 
other  complicated  devices.  In  order  that  very  quick  variations 
of  temperature  may  be  recorded,  the  chart  is  arranged  to  re- 
volve once  in  sixty  minutes. 

The  special  design  of  this  laboratory  unit  makes  it  very 
convenient  for  measuring  the  recalescent  points  of  steel,  or  in 
other  words  the  temperature  at  which  a  molecular  transforma- 
tion occurs  below  which  the  steel  cannot  be  hardened,  .\fter 
the  electric  furnace  has  been  heated  up  by  turning  on  the 
current,  a  small  cylindrical  sample  of  the  steel  is  inserted  into 
the  top  of  the  furnace  and  the  tip  of  the  thermo  couple  is 
introduced  into  the  hole  of  the  sample.  As  the  steel  is  gradu- 
ally heated  up  by  the  furnace,  the  rising  temperature  inside  it 
will  be  recorded  on  the  chart.  After  the  temperature  has  been 
raised  as  far  as  desired,  the  piece  of  steel  may  be  withdrawn 
from  the  furnace  without  disturbing  the  couple  and  as  the 
steel  cools,  its  fall  in  temperature  will  also  be  recorded  on  the 
chart.  The  records  of  these  rising  and  falling  temperatures 
will  be  shown  as  curves  on  the  charts  on  which  the  recalescent 
points  will  be  easily  discovered. 

The  temperature  which  would  be  right  to  harden  one  kind 
of  steel  would  not  be  the  right  one  to  produce  good  results 
with  another  kind  of  steel.  By  making  scries  of  tests  like 
those  described  above,  the  manufacturer  can  find  out  what 
temperature  is  the  best  one  for  him  to  use  in  hardening  ea:h 
particular  lot  of  steel.  The  old-fashioned  idea  that  steel  could 
be  hardened  by  guess-work  is  fast  giving  away  to  the  realiza- 
tion that  a  piece  of  steel  may  become  cither  worthless  or 
precious  according  to.  the  heat  treatment  which  it  receives. 

The  special  laboratory  outfit  described  above  is  being  matui 
facturcd  by  Wm.  H.  Bristol,  at  45  Vesey  Street.  New  York  City 


Storage    Batteries  in    Isolated    Plants. 

One  of  the  recent  examples  of  the  value  of  a  storage  battery 
for  continuous  service  in  isolated  plant  wprk  is  that  of  the 
Hotel  La  Rcine,  Bradley  Beach.  N.  J.,  which  is  equipped  with 
the  "Unit"  Accumulator  type  of  battery.  The  Motel  La  Reinc 
was  first  opened  to  the  public  early  in  July  of  this  year,  and  is 
one  of  the  finest  of  the  .\llantic  Coast  seaside  resorts.  The 
house  contains   120  rooms,  all  of  which  afford  a  view  of  thr 
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sc;i,  aiifl  the  furnishings,  etc.,  are  in  keeping  with  the  general 
h.'iracter  of  the  place. 

The  electric  service  equipment  is  particularly  notable,  in 
that  it  has  been  designed  to  afford  absolute  reliability  and  con- 
tinuous service.  No  expense  has  been  spared  to  this  end.  The 
power  plant  contains  two  Northern  direct-current  iio-volt 
generators  direct-connected  to  Secor  kerosene  engines.  In  the 
power  house,  but  partitioned  off  from  the  engine  room,  is  a 
batli-ry    nf    "Unit"    Accumulators    consisting    of    122    cells    in 


STORAGE-BATTERY     EQUIPMENT. 

glass  jars.  In  the  engine  room  a  suitable  booster  is  provided 
for  charging  purposes,  and  a  special  panel  containing  battery 
meters,  circuit-breakers,  end-cell  switches,  etc.,  is  installed  with 
the  main  switch  board. 

The  battery  has  a  rating  of  40  amperes  at  220  volts  for 
eight  hours  on  one  charge  and  is  principally  designed  to  operate 
the  elevator  service  of  the  hotel.  The  plant  is  arranged,  how- 
ever, so  that  the  battery  may  be  used  for  break-down  lighting 
service  or  for  watchman's  lighting  when  it  is  not  desired  to 
run  the  main  dynamos.  The  importance  of  continuous  service 
— particularly  for  hotels — is  readily  appreciated,  which  has 
brought  the  au.\iliary  use  of  storage  batteries  to  supply  this 
indispensable  feature,  ordinarily  lacking  in  isolated  plants, 
into  prominence. 

The  electric  service  equipment,  as  well  as  the  hotel  itself, 
was  designed  by  Mr.  John  E.  Nitchie,  of  New  York  City,  and 
the  entire  battery  plant,  which  has  been  particularly  satisfactory, 
was  furnished  and  installed  by  the  National  Battery  Company 
of  Buffalo,  N.  Y. 


Combination   Current,    Electromotive   Force 
and   Power  Meter. 


The  combination  meter  shown  herewith  has  been  designed 
especially  for  the  purpose  of  economizing  bench  space,  and  at 
the  same  time  producing  an  accurate  instrument  that  will  replace 
three  ordinary  type  of  direct  current  meters.  It  gives  simul- 
taneous indications  of  volts,  amperes,  watts  and  horse-power  on 
a  single  dial.     Ther^  :ir.    in  naliiy  luu  individual  direct-current 


.  HMBINATION     MICTER. 

instruments,  a  voltmeter  and  an  ammeter,  each  of  which  is 
made  on  the  d'Ajsonval  galvanometer  principle;  that  is,  a 
rectangular  coil  of  wire  rotatabic  in  a  small  annular  gap  be- 
tween a  cone  and  pole  pieces.  The  voltmeter  may 
be  used  with  external  resistors  in  order  to  increase 
the  e.  m.  f.  and  power  range.  The  ammeter  is  equipped 
with    self-contained    shunts    up    to    and    including    a    range 


of  200  amperes.  For  two  or  more  ranges  the  instrument 
is  provided  with  interchangeable  shunts,  either  separate  or 
contained  in  one  compact  box. 

The  Victor  combination  meter  as  outlined  above  is  manufac- 
tured by  the  H.  W.  Johns-Manville  Company,  100  William  Street, 
New  York,  which  also  applies  the  combination  scheme  in  a  line 
of  compact  switchboard  instruments. 


A    Flasher  With   Handwriting   Effects. 

A  new  device  that  has  made  its  appearance  called  the  "Model 
C  Flasher,"  for  use  where  lamps  are  to  be  lighted  one 
after  another  until  all  are  lighted.  The  application  of  this 
flasher  is,  for  instance,  in  a  script  letter  sign  where  a  writing 
effect  is  desired.  However,  it  may  be  used  to  produce  streak 
of  lightning  effects,  or  in  any  other  manner  where  a  rapid 
movement  of  light  is  desired  by  the  use  of  incandescent  lamps. 
The  drum  of  the  flasher  can  be  made  to  revolve  very  quickly 
without  causing  excessive  wear  in  any  of  the  moving  parts. 

The  construction  is  simple,  as  well  n-  suli-i.mtial.  On  cast- 
iron  uprights  is  mounted  a  slate  str:;  I'h  this,  and 


MOTOK-DRIVE.N     FI.ASHLR. 

secured  to  it,  are  phosphor  bronze  springs,  one  for  each  circuit, 
or  individual  flash.  These  springs  carry  the  current.  There 
is  a  binding  post  on  top  of  the  slate  strip  for  each  spring,  and 
in  addition  one  for  the  return  wire.  The  drum,  which  is 
mounted  on  the  main  shaft,  is  used  only  in  a  mechanical  way, 
as  no  current  passes  through  it.  This  flasher  is  made  for 
practically  any  number  of  circuits,  ranging  from  2%  to  no. 
It  is  made  by  the  Electric  Motor  &  Equipment  Company,  of 
Newark,  N.  J. 


Puddled   Semi-Steel   ^  alves. 


The  increasing  use  of  high  pressures  and  superheated  steam 
has  created  a  demand  for  something  better  than  the  ordinary 
cast  iron,  brass  mounted  valves,  and  to  meet  this  demand,  the 
Lunkenheimer  Company  offers  its  line  of  "Puddled "  Semi-steel 
valves.  The  manufacturers  state  that  "Puddled"  Semi-steel  is  an 
extremely  high  grade  iron  and  steel  alloy,  of  very  close  grain 
and  great  strength,  and  not  to  be  confounded  with  the  mixtures 
made  in  cupolas  where  the  admixture  of  steel  with  the  iron  is 
beyond  control,  and  the  resulting  metals  sadly  lacking  in  uni- 
formity. The  method  employed  is  to  melt  the  iron  and  steel 
together  in  a  specially  modified  "puddling"  furnace,  thoroughly 
mixing  them  during  the  process,  and  by  pouring  oflF  at  the 
proper  time  and  temperature,  an  invariably  uniform  alloy  is 
secured.  The  best  grade  of  Lake  Superior  charcoal  iron  is 
used  exclusively.  In  "Puddled"  Semi-steel,  the  percentage  of 
deleterious  chemical  elements  is  kept  very  low,  a  result  which  is 
absolutely  impossible  to  obtain  in  any  cupola.  By  this  process, 
the  tensile  strength  can  be  controlled  at  any  point  between 
30,000  and  40.000  pounds  per  square  inch.  Ordinarily,  the 
strength  maintained  is  35.000  pounds,  which  is  over  100  per  cent 
stronger  than  the  cast  iron  used  in  the  majority  of  v.ilves. 
"Puddled"  Semi-steel  valves  have  been  extensively  used  in  high- 
pressure  plants  carrying  superheated  steam,  and  in  other  places 
where  the  physical  demands  on  a  valve  are  great,  and  in  every 
case  they  have  given  complete  satisfaction.  The  body,  disc 
gland  and  yoke  arc  made  of  "Puddled"  Scmi-stecl,  the  seat 
ring  and  disc  lock-nut  of  nickel  bronze,  the  gland,  stuffing-box 
and  yoke  bushings  of  Navy  composition,  and  the  stem  of  steel. 
This  is  ^  combination  which  cannot  be  too  highly  commended. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  I\  TRADE.— Reports  indicate  that- there  was 
a  contraction  in  business  as  a  result  of  the  financial  crisis,  but 
only  to  the  extent  compelled  by  inability  to  get  money.  The 
general  uneasiness  arising  from  the  same  cause  has  almost 
entirely  calmed  down,  and  more  confidence  is  manifested.  Co- 
incidently  with  the  enforced  employment  of  credit  instruments 
has  been  witnessed  a  marked  increase  of  transactions  on  a 
purely  cash  basis,  and  large  quantities  of  stocks,  grain  and 
other  produce  have  changed  hands  at  concessions  in  most  cases. 
There  was  a  sensible  diminution  of  jobbing  trade  activities, 
some  reduction  of  forces  in  railroad  improvement  work  and 
in  other  industries  and  some  retarding  influence  upon  retail 
trade.  Collections,  naturally,  showed  some  effect  of  the  dis- 
turbance. The  most  noticeable  feature  of  the  readjustment  of 
conditions  has  been  the  lowering  of  prices  of  commodities  to  a 
basis  where  lagging  demand  is  expected  to  revive.  Grain  and 
cotton  were  quick  to  respond  and  live  stock  and  meats  are 
lower.  The  iron  and  steel  industry  reports  new  demand  quiet 
as  a  whole,  and  copper  felt  the  effect  of  the  sharp  decline  in 
quotations  in  sales  of  many  million  pounds.  Lumber,  hard- 
ware, and  in  fact  building  materials  of  all  kinds  are  in  slow  de- 
mand. Car  shortage  is  widespread,  affecting  the  movement  of 
grain  at  Buffalo,  of  coal  at  all  leading  points  east  and  west 
and  of  lumber  in  the  Pacific  Northwest.  New  business  in 
structural  material  was  of  small  proportions,  and  steel  rails 
were  a  little  more  active  in  comparison  with  recent  marked 
dullness.  Copper  was  much  firmer,  lake  brands  having  risen 
rapidly  to  i4%c.  after  being  quoted  at  a  shade  under  12c. 
Electrolytic  ranged  from  13MC.  to  14%<:.  The  recovery  is 
attributed  to  heavy  speculative  buying,  but  domestic  business 
was  not  of  marked  proportions.  The  improvement,  however, 
may  not  be  permanent  until  conditions  in  the  brass  goods,  wire 
and  electrical  trades  take  a  turn  for  the  better.  Bradstrect's 
reported  223  business  failures  last  week,  against  220  in  the  week 
previous  and  163  in  the  corresponding  week  last  year. 

EXPORT  OF  MANUFACTURES.— Manufactures  are 
forming  a  larger  share  of  the  exports  of  the  United  States 
than  ever  before,  and  a  larger  share  of  the  imports  than  at 
any  time  since  1890.  They  formed  practically  44  per  cent  of 
the  exports  during  the  nine  months  ending  with  September, 
1937,  while  they  had  never  but  once  reached  40  per  cent  in  any 
fiscal  year  covered  by  the  records  of  our  export  trade.  Manu- 
factures formed  in  the  fiscal  year  1S80  14.78  per  cent  of  the 
exports  of  domestic  products;  in  1890,  21.18  per  cent;  in  1900, 
35-3  per  cent ;  in  the  fiscal  year  1907,  39.94  per  cent,  and  in  the 
nine  months  ending  with  September,  43.83  per  cent  of  the  total 
exports  of  domestic  products.  The  total  value  of  manufactures 
exported  was,  as  shown  by  the  official  figures  of  the  Bureau  of 
Statistics  of  the  Department  of  Commerce  and  Labor,  in  round 
terms,  in  1880,  122  millions;  in  1890,  179  millions;  in  1900,  484 
millions;  in  the  fiscal  year  1907,  740  millions;  and  in  the  nine 
months  ending  with  September,  574  millions;  the  average  per 
month  being,  in  1880,  10  millions;  in  1890,  15  millions;  in  igoo, 
40  millions ;  in  1907,  62  millions,  and  in  the  nine  months  ending 
with  September,  63  millions.  In  1880  the  average  value  per 
day  of  manufactures  exported  was  one-third  of  a  million  dol- 
lars; in  1890,  a  half  million;  in  1900,  1%  millions;  in  1907,  2 
millions,  and  in  the  nine  months  ending  with  September.  2  i/io 
millions. 

SNOW  MOUNTAIN'  POWER.-It  is  stated  from  San 
Rafael,  Cal.,  that  the  .Snow  Mountain  Electric  Power  Company, 
a  new  concern  backed  by  former  United  Slates  Senator  Fellon, 
will  enter  the  field  .soon  as  a  competitor  of  the  Pacific  Gas  and 
Electric  Company  in  Mendocino,  Sonoma  and  Marin  Counties. 
The  company  has  been  in  existence  but  a  short  time,  but  already 
has  erected  several  substations  and  strtniR  a  number  of  miles 
of  high  tension  wire  in  Sonoma  anci  Mrnrlocinn  counties  to 
carry  the  electrical  energy  from  the  central  power  plant  at  Snow 
Mountain,  which  is  150  miles  from  San  Rafael.  Manager 
McGrath  has  petitioned  for  a  franchise  to  erect  polos  and  sup- 
ply current   to  consumers  in   San   Rafael.     He  will   apply   for 


franchises  in  San  Anselmo,  Sausalito,  Mill  Valley  and  Belve- 
dere. Should  he  be  successful,  the  service  will  be  inaugurated 
within  a  year.  The  company  intends  to  run  feeders  throughout 
the  counties  in  which  the  Pacific  company  has  lines. 

HAWAIIAN'  LUMBER.— The  largest  contract  ever  made  in 
the  Hawaiian  territory  has  been  signed  between  the  Hawaiian 
Mahogany  Lumber  Company  and  E.  W.  Faulkner,  representa- 
tive of  the  Atchison,  Topeka  &  Santa  Fe  Railroad  Company, 
for  90,000,000  feet  of  ohia  lumber,  which  will  be  cut  into 
2,800,000  ties  and  delivered  within  two  years.  The  price  is 
$2,000,000  at  the  rate  of  71^2  cents  a  tie.  It  is  understood  that 
the  Santa  Fe  will  make  its  own  arrangements  for  shipment  and 
probably  will  bring  from  50  to  75  vessels  to  Hilo  for  the  freight. 
This  contract  also  means  the  establishment  of  small  industries 
to  utilize  the  by-products,  for  the  shipment  of  firewood,  for 
making  telegraph  and  telephone  pins,  charcoal,  wagon  parts  and 
arms  for  electric  light,  telegraph  and  telephone  poles. 

DEVELOPMENT  OF  SILVER  FALLS.— The  Town  Coun- 
cil of  Port  .A.rthur,  Ont.,  has  authorized  the  firm  of  Smith, 
Kerry  &  Chace,  126  Confederation  Life  Building,  Toronto, 
Ont.,  to  commence  work  on  the  development  of  Silver  Falls  on 
the  Kaministiquia  River,  about  25  miles  northwest  of  Port 
Arthur.  The  development  will  have  an  ultimate  capacity  of 
about  30,000  hp ;  the  equipment  proposed  to  be  immediately 
installed  being  6000  hp.  The  operating  head  is  about  220  ft. 
The  city  has  at  present  in  use  a_  development  of  1000  hp  on  the 
Current  River  and  within  the  municipal  boundaries,  but  the 
requirements  have  outgrown  the  capacity  of  this  station. 

BUSINESS  WITH  FRANCE.— One  of  the  American  con- 
sular officers  in  France  sends  the  name  of  an  electric  company 
there  which  is  open  to  accept  agencies  of  first-class  -American 
electric  devices  and  supplies.  Correspondence  with  this  com- 
pany may  be  carried  on  in  English.  He  also  sends  a  list  of 
other  firms  engaged  in  this  business.  The  address  can  be  had 
from  the  Bureau  of  Manufactures  of  the  Department  of  Com- 
merce and  Labor,  Washington. 

UNITED  KINGDOM.— An  .A.merican  consul  in  the  United 
Kingdom  states  that  there  is  no  importing  of  electrical  ap- 
paratus at  the  place  in  question,  but  a  merchant  there,  whose 
name  he  gives,  would  like  to  communicate  with  makers  of  such 
apparatus  and  thinks  it  probable  that  he  and  others  inight  be- 
come importers.  The  address  can  be  had  from  the  Bureau  of 
Manufactures  of  the  Department  of  Commerce  and  Labor, 
Washington. 

ALLIS-CHALMERS  STEAM  TURBINES.— The  Tremont 
&  Suffolk  Mills,  of  Lowell,  Ma'ss.,  will  add  to  the  present  power 
equipment,  recently  purchased,  a  1500-kw  Allis-Chalmers  tur- 
bine direct-coupled  to  a  2000-kw  generator,  wound  for  60-cycle, 
3-phase  circuits,  to  operate  at  a  speed  of  1800  r.  p.  m.  The  new 
equipment  includes  in  addition  to  the  main  unit  two  exciter 
units,  one  motor  and  the  other  engine  driven  50  kw. 

ELECTRIC  FANS. — One  of  the  American  consuls  in  Europe 
gives  the  name  of  a  business  firm  in  the  city  in  question  who 
would  be  glad  to  hear  from  makers  of  or  dealers  in  electric 
fans.  The  address  can  be  obtained  from  the  U.  S.  Bureau  of 
Manufactures,  Dcparliuent  of  Commerce  and  Labor,  Wash- 
ington. 

TELEPHONE  MATERIAL.— Bids  will  be  received  until 
Dec.  10  by  the  Deputy  Postmaster-General,  Melbourne,  Com- 
monwealth of  Australia,  for  the  supply  and  delivery  there  of 
fifty  telephones,  wall  se(s. 

PLAN1"  FOR  BRAZIL.— Another  step  in  the  development  of 
South  America  is  recorded  in  cable  dispatches  from  San  Paulo, 
Brazil,  announcing  that  the  government  has  accepted  the  bid 
of  Guinle  &  Company,  of  New  York  City,  to  furnish  electric 
IKpwer  in  San  Paulo.  The  electric  energy  will  at  first  be  used 
for  operating  the  public  water  works  system  and  later  for  light- 
ing pnrposcs.  Steam  plants  are  very  expensive  in  Brazil  owing 
to  the  scarcity  of  coal,  an<l  electrical  energy  generated  by  water 
power  at  a  distance  has  been  the  solution  of  the  power  quest  inn. 
The  action  of  (he  Brazilian  Government  in  giving  this  impnrt.niit 
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contract  to  an  Ainerican  concern  is  regarded  as  of  the  greatest 
importance  in  the  development  of  San  Paulo  and  other  cities 
in  that  country. 

THE  NORTHERN  ENGINEERING  WORKS,  crane  and 
hoist  builders,  of  Detroit,  Mich.,  are  adding  a  new  power  sta- 
tion to  (heir  plant.  The  boiler  and  coal  storage  station  will  be 
built  at  once  and«will  be  approximately  60  .x  60  ft.  in  size,  one 
story,  fireproof  construction  throughout,  with  reinforced  cement 
roof,  iron  doors,  etc.  It  will  be  equipped  with  Wickes  boiler. 
Murphy  stoker  and  Webster  heater.  Contracts  have  been  let. 
The  plans  were  made  by  Smith,  Hinchman  &  Grylls,  engineers 
and  architects,  Detroit. 


Financial  Intelligence. 


THE  WEEK  IN  WALL  STREET.-Early  in  the  .week  the 
stock  market  suffered  from  a  severe  liquidation  due  to  the 
calling  of  loans  by  banks.  Standard  railroad  shares  in  particu- 
lar fell  in  many  cases  to  the  lowest  figures  in  a  decade.  Specu- 
lative buying  was  generally  discouraged  by  banking  authori- 
ties. The  action  of  the  Clearing  House  Association  in  issuing 
loan  certificates  and  the  adoption  of  similar  methods  at  other 
cities,  together  with  the  violent  break  in  foreign  exchange  and 
the  announcement  of  gold  imports  from  Europe  to  the  extent 
of  fully  $27,000,000,  allayed  the  panicky  feeling  and  gave  assur- 
ance that  the  leading  financial  interests  would  be  able  to  control 
the  situation.  The  buying  of  metal  copper  on  a  large  scale 
was  regarded  with  satisfaction,  the  effect  being  shown  in  the 
greater  firmness  of  .'\malgamated  Copper  and  other  copper 
stocks.  The  United  States  Steel  Corporation's  report  for  the 
September  quarter  was  also  favorably  received,  notwithstanding 
the  reported  decrease  of  a  million  and  a  half  tons  in  orders  on 
hand  Sept.  30.  At  the  close  0/  the  week  the  market  was  ir- 
regular and  prices  tended  downward  on  the  sharp  advance  in 
foreign  exchange  rates.  Greater  strength  was  shown  in  the 
principal  electric  stocks  and  some  recoveries  from  the  low  fig- 
ures of  last  week  are  noted.  Westinghouse  was  active  and  ad- 
vanced 5  points  on  sales  of  3.420  shares.  Western  Union  suf- 
fered a  decline  to  the  extent  of  5  points  net  and  touched  the 
lowest  quotation  for  the  year — 62.  The  curb  market  was  nar- 
rower, with  a  little  improvement  in  copper  shares.  Trading  was 
on  a  smaller  scale  and  conditions  were  nearly  normal.  Follow- 
ing are  the  closing  quotations  of  Nov.  4: 


NEW 
Oct.  29  Xov. 


YORK. 


Allis-Chalmcrs    Ci 
.Mlis-Chalmers   Co.    pfd 

.Am.    nist.    Tel 20 

American    Locomotive.  36 

.'\mer.    Locomotive   pfd.  84 

American  Tcl.   &  Cable.  80* 

American   Tel.    &  Tcl..  — 

Brooklyn  Rapid  Transit  joj'i 

F.lectric     Boat — 

Electric    Boat    pfd — 

KIcctric    Vehicle — 

Electric    Vehicle    pfd...  — 


Oct. 


^  General     Electric 10 

14*1  Hudson    River    Tel - 

—  Interborough  Met.  com. 
39  Interborough    Met.    pfd  1 

S6'A  Mackay    Cos i': 

65.  Mackay    Cos.    pfd... 

—  Marconi    Tel 

3oJ4  Metropolitan    St.    Ry 

—  N.   Y.  &  N.  J.  Tel.. 

—  Western    Union    Tel. 

—  Westinghouse  com... 

—  Westinghouse  pfd. .. . 
BOSTON. 


fl 


53 


•    9^  — 

.    65  63 


Oct.  :g 
.American  Tcl.   &  Tel.,   gy 
C"uinberlan<l     Telephone  — 
Edison   EIcc.    Ilium. ...  197;^;. 

General  Electric   106 

Mass.  Elec.  Ry 10 


Oct. 


American  Railways   ...   44  44       Phila. 

Elec.  Co.  of  America.,      -'j         8       Phila. 
EIcc.  Storage  Battery..   33  31        Phila. 

Elec.   Stor.   Battery  pfd  —  — 

CHICAGO. 
Oct.  29  Nov    ■ 

iJnc.iRo    City    Rv 140  140 

alth-Edison 


93 '/i  Mass.  Elec.  Ry.  pfd..  38 
96'4  Mexican  Telephone  ...  — 
88  New  England  TeIep...ioo 
—       Western  Tel.   &  Tel...  — 

...10  ^^^Wcst.   Tel    &  Tel.   pfd.  — 

PHILADELPHIA. 

Oct.  29  No 


Oct. 

Electric    6 

Rapid   Transit..    16 
Traction    85 


hicago    Tel.     __ _, 

Metropolitan  Elec,  com.  20* 


Oct.  29  Nov.  4 

National  Carbon  55  — 

National    Carbon    pfd..  —  — 

Union   Traction    —  — 

Union    Traction    pfd. . .  —  — 


WILMINGTON,  N.  C,  CONSOLIDATION.-The  control 
t  the  Consolidated  Railways,  Light  and  Power  Company  has 
tieen  transferred  to  the  Tidewater  Power  Company,  under  a 
lease  which  will  continue  for  99  years.  The  terms  of  the  lease 
were  agreed  on  last  July,  and  the  transfer  was  practically  made 
.It  that  time,  but  formal  ratification  of  the  stockholders  on  the 
H  tion  of  the  directors  was  not  gained  until  now.  The  purpose 
■•f  transferring  the  control  of  the  Consolidated  Railways,  Light 
and  Power  Company  to  the  Tidewater  Power  Company  by 
purchase  of  a  majority  of  the  stock  of  the  Consolidated  Com- 


pany, and  a  lease  of  the  Consolidated  Company  to  the  Tide- 
water Power  Company  for  a  period  of  99  years,  is  to  have  an 
operating  company  which  is  large  enough  and  which  has  suffi- 
cient financial  strength  to  take  care  of  the  extensions  and  im- 
provements which  have  been  necessitated  by  the  rapid  growth 
of  the  city  of  Wilmington.  The  Consolidated  Company  was 
planned  and  organized  on  financial  lines  which  were  adequate 
five  years  ago,  in  1902,  but  not  adequate  for  the  present  time, 
and  especially,  could  not  provide  for  the  future. 

KEYSTONE  TELEPHONE  ANNUAL— The  full  annual 
report  of  the  Keystone  Telephone  Company,  of  Philadelphia, 
has  just  been  published  for  the  year  ending  June  30,  1907.  The 
figures  show  a  surplus  of  $107,740  after  reserves  and  charges, 
equal  to  5.52  per  cent  on  the  $1,936,850  preferred  stock  of  the 
Keystone  Telephone  Co.  of  New  Jersey.  The  statement,  with 
comparisons,  follows : 

1907.  Increase. 

Cross  earnings   $995,752  $i65>70j 

Expenses    and   taxes 522,036  63,081 

Balance     $473,716 

Reserve  for  renewal  and  interest  charges  ....      365,976 

Surplus     $107,740 

Adjustments    


$102,622 
72,100 


Surplus $107,740 

Previous    surplus 423,361 


Profit   and  loss  surplus $531,101  $107,740 

A  very  large  amount  of  development  work  has  been  accom- 
plished during  the  year,  involving  heavy  expenditures.  A  new 
line  was  constructed  from  Camden  to  Cape  May,  two  circuits 
put  in  operation,  and  a  complete  conduit  system  established  in 
the  latter  city.  Five  additional  circuits  were  placed  in  service 
between  Philadelphia  and  Atlantic  City,  requiring  100,000  lbs. 
of  copper  wire.  This  relieved  congestion  on  this  line,  and 
greatly  facilitated  business  between  Atlantic  City  and  Keystone 
points  in  Pennsylvania.  It  was  deemed  advisable  by  the  direc- 
tors to  proceed  at  once  to  meet  the  requirements  of  the  public 
for  increased  facilities,  and  it  was  therefore  decided  to  issue 
$600,000  three-year  6  per  cent  collateral  trust  gold  notes.  They 
arc  secured  by  $720,000  first  mortgage  5  per  cent  bonds  of  the 
Keystone  Telephone  Company,  of  Philadelphia. 

EARNINGS  IN  CALIFORNIA.— The  combined  income  ac- 
count of  all  the  properties  owned  and  controlled  by  the  Pacific 
Gas  &  Electric  Company,  including  the  California  Gas  &  Elec- 
tric Corporation,  the  San  Francisco  Gas  &  Electric  Company 
and  properties  directly  operated,  for  the  year  ended  June  30, 
1907,  is  as  follows : 

Gross  earnings   from   all   sources    $12,164,399 

Oper.  exp.,  maintenance,  taxes,  etc r. 016.507 

bond    interest $5. 14;. 89; 

ubsidiary   corporations 2,497,4 1 4 


Surplus    available    for    interest    and    sinking    funds    of    Pacific 

Gas   &   Electric   Company $2,650,478 

Bond  interest  and  sinking  funds  Pacific  Gas  &  Electric  Company     1,010,673 


Balance    $i.oS9.8o5 

The  California  Gas  &  Electric  Corporation  reports  as  follows 
for  the  year  ended  June  30,  1907 : 

Gross   earnings    $7. 1 86, 1 33 

Operating  exp..   maintenance,  taxes,  etc 4.062,920 


Net  earnings  from  operations $3,123,213 

Other  income   232.482 


lilablc  for  interest. 


Balance   $1,631,076 

Sinking  fund    1 50.000 

Surplus   $1,481,076 

LOS  ANGELES  EDISON  REPORT.— The  Edison  Electric 
Company,  of  Los  Anj;eles,  reports  for  the  year  ended  June  30. 
1907,  as  follows : 

Gross    

Expenses     


1907. 
,989,293 
841,560 


1906. 
$1,494,500 

606.730 


1905. 
.038.81; 

495,3U 


Net 

Charges 


5^7.689 


Surplus     $620,044  $.'i3«.265  $327,860 

SPRINGFIELD  UNITED  ELECTRIC— The  United  Elec- 
tric Light  Company,  of  Springfield,  Mass..  has  petitioned  the 
State  Gas  &  Electric  Commission  for  its  approval  for  an  issue 
of  capital  stock  to  realize  $750,000  for  the  retirement  of  floating 
debt,  etc. 
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AUTOMATIC  ELECTR-IC-Afref  a  shafjr  legal  and  finan- 
cial struggle  terms  have  been  agreed  upon _  by  the  Strowger 
Automatic  Telephone  whereby  the  company  will  pass  to  the 
control  of  the  Automatic  Electric  Company.  Xearly  three- 
fourths  of  the  stock  of  the  Strowger  company  is  represented 
by  those  who  formulated  and  agreed  to  the  plan.  Holders  of 
Strowger  stock  are  to  receive  equivalent  to  $20  per  share  in 
6  per  cen:  20-year  first-mortgage  bonds  to  be  issued  by  the 
Automatic  Electric  Company,  covering  all  of  its  property.  If 
all  the  Strowger  shareholders  assent  to  the  terms,  that  com- 
pany will  go  out  of  existence,  and  all  its  assets,  patents  and 
patent  rights,  both  in  the  United  States  and  in  Europe,  will 
become  property  of  the  Automatic  Electric  Company.  The 
deal  will  be  beneficial  to  all  parties  concerned,  as  the  .Automatic 
Electric  Company  obtains  by  an  issue  of  $1,000,000  additional 
securities  50,000  shares,  or  $5,000,000  par  value,  of  Strowger 
stock,  and  thus  ends  an  almost  endless  chain  gf  litigation.  The 
Strowger  stockholders  receive  for  their  shares  a  bond  at  guar- 
anteed interest  which  figures  equal  to  1.20  per  cent  per  annum 
on  stock  now  paying  nothing,  and  the  payment  of  the  principal 
is  guaranteed  at  the  end  of  20  years.  Moreover,  the  interest 
return  on  the  new  bonds  is  equivalent  to  about  12  per  cent  on 
Strowger  stock  at  an  average  of  $10  per  share,  the  price  at 
which  these  securities  have  averaged  in  the  market  over  a 
period  of  x-ears.  Further  benefits  to  be  derived  by  both  interests 
lie  in  the  removal  of  litigation,  which  has  prevented  the  closing 
of  many  contracts  with  prospective  telephone  concerns,  whose 
legal  advice  has  been  that  if  they  bought  their  plants  from  the 
.\utomatic  Electric  while  the  Strowger  suits  were  pending, 
they  would  be  made  parties  to  the  litigation  and  that  they  might 
be  compelled  to  honor  the  royalties  which  the  Automatic  Elec- 
tric had  to  refuse  to  pay  the  Strowger  Company. 

WESTER.X  ELECTRIC  EARXIXGS.— .\dvices  from  Bos- 
ton state  that  the  official  estimate  of  $50,000,000  gross  earnings 
for  the  Western  Electric  Company  for  the  year  to  end  Xov.  30, 
showing  a  decrease  of  nearly  $20,000,000  from  the  1906  total  of 
gross,  is  in  line  with  the  predictions  that  the  decline  in  earn- 
ings would  come  in  the  last  quarter  of  the  year.  For  the  nine 
months  ended  .\ug.  31  the  gross  sales  of  the  company  were 
alx)ut  15  per  cent  less  than  for  the  corresponding  period  of 
1906,  or,  in  other  words,  had  averaged  at  the  rate  of  about 
$58,000,000  for  the  year,  as  compared  with  nearly  $70,000,000 
for  the  previous  twelve  months.  The  decrease  this  year  of 
appro.ximately  $20,000,000,  or  28  per  cent  in  gross,  is  the  second 
actual  decrease  and  the  first  of  more  than  $1,000,000  in  the 
gross  sales  of  the  company  during  the  last  twelve  years.  Of 
the  $69,245,331  sales  in  1906.  about  one-third,  or  say,  $23,000,000, 
was  made  up  of  "outside"  business.  Included  in  this  outside 
business  were  sales  of  every  description  made  to  other  than 
.American  Telephone  sul)sidiary  companies.  The  Western  Elec- 
tric sells  considerable  amounts  of  telephone  apparatus  abroad. 
In  the  year  1906  the  .\merican  Telephone  subsidiaries  con- 
sumed $46,000,000  of  the  $69,000,000  gross  business  of  the 
Western  Electric  Company.  This  year  it  is  probable  that  the 
Bell  comp.anies'  business  will  not  be  more  than  $30,000,000,  this 
estimate  being  based  on  the  assumption  that  "outside"  gross 
will  be  40  per  cent  of  the  entire  total,  an  estimate  which  seems 
conservative  in  view  of  the  official  statement  that  general  elec- 
trical business  outside  of  the  telephone  department  is  one-third 
larger  than  a  year  ago. 

XORTH  GEORGIA  ELECTRIC— A  bill  in  equity  asking 
the  foreclosure  of  a  mortgage  for  $481,500  against  the  Xorth 
Georgia  Electric  Company,  which  is  already  involved  in  bank- 
ruptcy proceedings,  was  filed  recently  in  the  United  States 
Circuit  Court  at  Atlanta,  Ga.,  by  the  Knickerbocker  Trust  Com- 
pany, of  .Xcw  Vork.  acting  as  trustees  for  the  holders  of  482 
bonds  which  aggregate  $482,500  and  on  which,  it  is  alleged,  the 
Xorth  Georgia  Electric  Company  has  failed  to  pay  $14,537.50, 
the  amount  of  interest  due  Sept.  i.  1907.  The  court  is  asked 
to  issue  an  injunction  restraining  the  Xorth  Georgia  Electric 
Company  from  transferring,  encumbering  or  disposing  o|  any 
of  its  property  and  also  to  appoint  a  receiver  who  shall  have  an 
accounting  of  the  company's  assets  and  perform  suoh  other 
duties  as  usually  pertain  to  his  office  Some  time  ago  the  presi- 
dent of  the  company,  D.  M.  Stewart.  cf>ncurrcd  in  a  petition 
that  the  company  be  adjudged  bankrupt.  This  step,  together 
with  th'jic  of  other  alleged  creditors,  has  been  vigorously 
fought  by  offici.ils  and  stockholders,  however.  Some  arc  of  the 
opinion  that  thi;re  will  be  a  general  reorganization  of  the  coin 
pany.  and  that,  after  a  Might  delay,  its  work  will  continue  with 
out  interruptioir.    The  total  authorized  bond  issue  of  the  Xorlh 


Georgia  Electric  Company  amounts  to  $7,500,000.  The  $482,500 
worth  of  bonds  mentioned  above  were  delivered  to  the  Knicker- 
bocker Trust  Co.  between  Sept.  i,  1906,  and  July  26.  1907. 

DETROIT  UXITED  R.\ILWAY.— At  Montreal  recently 
the  local  stock  market  experienced  a  panic  as  the  result  of  the 
passing  of  the  quarterly  dividend  on  the  Detroit  United  Rail- 
ways. A  rally  followed.  Mr.  H.  S.  Holt,  the  only  Canadian 
director  of  the  Detroit  United  Railway,  discussing  the  action 
of  the  board  in  passing  the  quarterly  dividend,  says :  "The 
Detroit  United  Railway  by  its  charter  could  not  issue  bonds  for 
more  than  75  per  cent  of  the  many  improvements  and  additions 
that  have  been  made.  Even  then  any  bonds  issued  could  be 
sold  only  at  a  ruinous  discount  and  no  money  could  be  bor- 
rowed under  the  circumstances  now  existing  in  the  United 
States.  There  remained  but  one  thing  to  do,  and  that  was  to 
use  the  profits  for  betterments.  This  the  directors  did,  and  to 
do  it  had  to  pass  the  dividend.  That  does  not  mean  that  the 
property  is  worth  less  than  when  the  stock  was  issued  at  par 
On  the  contrary,  it  is  worth  more,  because  the  system  is  greater 
and  better  equipped  than  at  any  previous  time  and  the  profits 
are  correspondingly  expanding.  The  road  will  be  in  a  position 
to  pay  a  dividend  just  as  soon  as  financial  conditions  have 
somewhat  recovered  from  the  present  slump,  and  the  passing 
of  the  dividend  has  in  no  way  reduced  the  value  of  the  stock 
to  those  who  understand  the  situation." 

NEW  HAVEX  ELECTRIC  LINES.— The  fact  that  the 
New  York,  New  Haven  &  Hartford  has  gone  so  far  in  con- 
trolling suburban  electric  lines  which  compete  with  its  steam 
lines  adds  interest  to  the  report  of  the  earnings  of  its  electric 
lines  which  the  Xew  Haven  just  submitted  in  its  annual  report. 
The  Xew  York  Central  also  has  e.xtensive  interests  in  electric 
lines,  but  their  earnings  are  not  included  in  the  Xew  York 
Central's  annual  reports.  The  Xew  Haven's  electric  traction 
lines  last  year  earned  $10,638,057  gross  and  paid  out  in  operat- 
ing expenses  $7,022,158,  leaving  net  earnings  of  $3,615,899.  The 
electric  companies  controlled  by  the  Xew  Haven  are  engaged 
not  only  in  the  business  of  transporting  passengers,  but  also  to 
some  extent  in  supplying  light  and  power.  The  detailed  state- 
ment of  earnings  submitted  in  the  Xcw  Haven's  report  shows 
that  the  earnings  of  its  electric  companies  included  $742,629 
earned  from  the  sale  of  gas,  water,  electric  light  and  power, 
and  from  other  miscellaneous  sources.  These  lines  also  do  con- 
siderable business  in  the  way  of  transportation  of  freight,  from 
which  they  earned  last  year  $130,581.  in  addition  to  $122,786 
earned  from  express  business.  The  earnings  from  tlie  trans- 
portation of  passengers  reached  the  large  total  of  $9,410,432. 

WESTCHESTER  ELECTRIC  REPORT.— The  annual  re- 
port of  the  Westchester  Electric  Company  for  the  year  ended 
June  30,  1907,  is  as  follows : 

190".  1906. 

I'-ross      $321,390  $330,033 

Kxpcnscs      285,746  277,546 

^  •>•'"    • $34,644  $5.!.487 

Other    income     2.390  ^.^39 

Total    income    $37.oj4  $54.72* 

Cna.ges  . .    105.S3.S  103.168 

Deficit      $68,801  $48,442 

P.  &  L.  deficit    581.842  500,000 

Betterment    5.04 1  4.65 1 

HALSEY  ELECTRIC  COMPAXY.— James  P.  Murray,  of 
Plainfield,  an<l  Charles  H.  and  Howard  Williams,  of  Xew  York 
City,  have  filed  a  petition  in  the  United  Stales  Court  against 
the  Halsey  Electric  Generator  Company,  of  Jersey  City,  alleg- 
ing an  indebtedness  of  $25,550.  George  R.  Beech,  of  Jersey 
City,  has  been  appointed  receiver  for  the  concern.  The  peti- 
tioners allege  that  the  business  of  the  concern  has  been  on  the 
•  lecline,  but  a  preferential  payment  was  made.  The  assets  of 
the  concern  are  $25,300;  liabilities,  $31,052. 

MAXSFIELD  AXNUAL  REPORT,— The  Mansfield  Rail- 
way, Light  &  Power  Company  reports  for  the  year  ended  June 
30,  T907,  as  follows ; 

<'-rms     $19.^,631 

ExpcnHc.4    1 1 2.087 

,    Net    $83,544 

Interest      68, 1  Oi» 

Surplus    $1 5.44* 

CUMBERLAND  TELEPHONE.— The  Cumberland  Tele- 
phone &  Telegraph  Company  reports  $4,345,788  gross  for  the 
nine  months;  and  $i,,l02.8ii  net  after  all  charges  and  taxes. 
The  gross  showed  a  gain  of  about  $400,000. 
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GENERAL    NEWS 


Construction   NeWs. 

JACKSON,  ALA. — Wc  are  informed  that  bids  will  probably  be  re- 
ceived about  Dec.  1  for  the  construction  of  a  dam  across  Bassctt's  Creek 
to  devcloii  additional  power  for  the  electric  light  and  proposed  water  works 
system  of  the  Jackson  Light  &  Power  Company.  B.  H.  Warren  is  presi- 
dent. 

TALLADEGA,  ALA. — Tile  city  has  entered  into  a  contract  with  the 
Tower   Development  Company  to  light  the  city  for  the  next  five  years. 

KINGMAN,  ARIZ. — Plans  are  being  considered  to  install  heavier  ma- 
chinery to  be  operated  by.  electricity  in  the  Pyramid  mills  and  mines. 
Charles  Sutro  and  J.  F.  Littlefield  arc  interested  in  the  project.  The  Gold 
Koad  Company  will  also  modernize  and  electrify  its  mill  at  Little  Meadows. 

PHOENIX,  .\RIZ. — The  directors  of  the  Octave  mine  at  Congress  are 
considering  plans  for  the  enlargement  of  the  mill  and  installing  a  new 
power  plant. 

GREEN  FOREST,  ARK.— The  Farmers'  Union,  of  Carroll  County, 
has  organized  a  telephone  company  with  a  capital  stock  of  $3,000.  S.  S. 
Buel  is  president. 

'  ASHDOWN,  ARK.— T.  C.  .\ubrey,  of  Vcrda,  La.,  is  interested  in  the 
organization  of  a  company  to  establish  an  electric  light  and  ice  plant 
in  this  place. 

CRESCENT  CITY,  CAL. — T.  B.  Cutler,  of  this  city,  has  been  granted 
a  franchise  by  the  Board  of  Trustees  to  construct  and  operate  an  electric 
light  plant,  and  to  erect  poles  and  wires  for  the  transmission  and  dis- 
tribution of  electricity  on  the  roads  and  highways  of  Del  Norte  County. 
The  franchise  is  for  a  term  of  fifty  years. 

GRASS  VALLEY,  CAL.— F.  T.  Busch,  of  Goldfield,  Nev.,  has  sold  the 
Ethel  mine  to  a  new  company,  the  officers  of  which  are:  Major  Charles 
Chralston  and  B.  Goodwin,  secretary  and  treasurer,  both  of  San  Fran- 
cisco. It  is  the  intention  of  the  new  company  to  erect  a  power  plant  be- 
tween  the  mine  and   Canyon   Creek. 

LOS  ANGELES,  CAL. — The  City  Council  has  awarded  the  two  fran- 
chises offered  for  sale  at  $100  each  to  Frank  W.  Flint,  Jr.  It  is  under- 
^stood  that  he  is  acting  for  the  Los  Angeles-Pacific  Railroad. 

LOS  ANGELES,  CAL.— .A  6oo-kw  turbine  generator  at  the  Edison  Elec- 
tric Company's  plant  was  recently  burned  out,  entailing  a  loss  of  about 
$10,000.  Power  will  be  secured  from  the  Huntington  plant  at  Redondo 
until  the  generator  can  be  repaired. 

LOS  ANGELES,  CAL.— The  Board  of  Public  Works  has  awarded  con- 
tracts for  the  machinery  for  the  city's  cement  plant  at  Tehachapi  as  fol- 
lows: For  two  steam  turbine  sets  to  the  D'Olier  Engineering  Company 
for  $50,830,  the  Pacific  Coast  Manufacturing  Company  for  26  motors  at 
$13,044  and  boilers  for  $19,550.  E.  Duryee  will  have  charge  of  the 
plant. 

NAP.V,  CAL. — Surveys  are  being  made  by  the  Stone  &  Webster  Engi- 
neering Company  for  an  electric  railway  through  Jamison  Canyon  for  the 
Lakeport  &  Napa  Valley  Railroad,  which  is  being  promoted  by  Theodore 
A.   Bell-  and  Richard  Hoatling. 

OAKL.\ND,  CAL. — E.  M.  Downer,  of  Pinole,  has  filed  a  petition  with 
the  Board  of  Supervisors  for  a  franchise  to  establish  and  maintain  an 
electric  light  plant  for  a  period  of  fifty  years;  also  to  erect  poles  and 
wires  along  the  streets  and  highways  for  the  transmission  and  distribu- 
tion of  electricity  for  all  purposes  in  Alameda  County. 

OROVILLE,  CAL. — The  Oroville  Water  &  Light  Company  is  preparing 
to  erect  a  new  plant  at  Coal  Canyon,  eight  miles  above  Oroville,  where 
2000  hp  will  be  developed  and  provisions  will  be  made  to  increase  the 
capacity  of  the  plant  as  required.  This  plant  will  also  supply  Oroville  with 
electricity,  power  and  light. 

RED  BLUFF,  CAL.— The  Haze  Company  has  deeded  to  the  Battle  Creek 
Power  Company  2380  acres  in  this  county.  About  4000  inches  of  water 
in  Ripley  Creek  will  be  used  to  operate  a  2000-kw  hydro-electric  plant. 

RED  BLUFF,  CAL. — At  a  meeting  of  the  board  of  directors  of  the 
Pacific  Power  Company,  held  recently,  J.  A.  Whitehead  resigned  both  as 
president  and  director.  Dr.  A.  P.  Tarter  was  elected  president,  and 
Herbert  S.  Cans  as  director  to  succeed  Mr.  Whitehead.  To  meet  the  lia- 
bilities of  the  company  it  was  decided  to  levy  7  cents  a  share  on  all 
stock  outstanding.  It  is  understood  that  the  company  will  acquire  the 
rights  of  the  Mill  Creek  Power  Company,  which,  with  other  developments 
in  view,   will  give  it  about  35,000  horse-power. 

REDL.\NDS,  CAL. — Work  will  soon  commence  on  the  transmission  line 
between  this  place  and  San  Bernardino  for  the  Home  Gas  &  Electric 
Company.  The  company  expects  to  finish  the  line  by  Dec.  i,  and  to  fur- 
nish electricity  in  San  Bernardino,  Colton  and  Rialto.  The  contract  is 
for  a  term  of  ten  years. 

REDDING,  CAL. — The  Northern  California  Power  Company  has  pur- 
chased the  Canyon  Creek  water  right  owned  by  Nils  A.  Jacobson.  The 
property  is  in  Millville  Township  and  the  water  right  is  designed  as  a 
feeder  for  the  Kilarc  power  house  on  old  Cow  Creek. 


I<I.\LTO,  CAL. — ^The  newly  organized  Rialto  Electric  Light  Company 
has  elected  the  following  officers:  I.  G.  Boyd,  president;  .■\.  B.  Paddock, 
vice-president;  I.  F.  Martin,  secretary.  A  sub-station  is  to  be  erected  at 
once;  also  the  placing  of  poles  for  the  high  line  from  a  connection  with 
the  Edison  Company  to  some  place  near  the  intersection  of  Riverside  and 
San  Bernardino  avenues. 

SAN  DIEGO,  CAL.— The  directors  of  the  San  Diego  Electric  Railway 
Company  have  called  a  meeting  of  the  stockholders  to  consider  the  ques- 
tion of  increasing  the  capital  .stock  of  the  company  from  $300,000  to 
$5,000,000. 

SAN  DIEGO,  CAL. — Plans  arc  being  considered  by  the  Los  Angeles  & 
San  Diego  Beach  Railway  Company  for  electrifying  its  line  between  this 
city  and  La  Jolla.  It  is  expected  that  the  power  house  will  be  located  at 
Pacific  Beach.     C.   >L  Warnecke  is  chief  electrician. 

SAN  DIEGO,  C.\L.— The  Consolidated  Gas  &  Electric  Company  has 
reduced  its  rates  for  electricity  and  proposes  to  double  the  capacity  of 
its  plant,  the  work  of  which  will  be  carried  out  at  once.  Orders  have 
already   been   placed    for   additional   equipment  and  machinery. 

SAN  RAF.VEL,  CAL. — It  is  reported  that  petitions  will  so<jn  be  filed 
by  the  Snow  Mountain  Power  Company  with  the  Trustees  of  San  Rafael, 
-Mill  \'alley,  San  Anselmu,  Sausalito  and  Belvidere  for  a  franchise  to  con- 
struct transmission  lines.  The  company  plans  to  construct  a  substation 
in  Marion  County  to  supply  the  various  towns.  Charles  N.  Felton  U  one 
ot   the  principal  stockholders  of  the  company. 

STOCKTON,  CAL.— Reports  have  reached  this  city  that  the  Union 
Construction  Company,  which  is  constructing  the  reservoirs,  power  plant 
and  lines  of  the  Stanislaus  Power  &  Water  Company,  at  Camp  Relief, 
Xoulumn^  County,  was  forced  to  slop  operations  OcL  24  and  discbarge 
1400  men  employed  at  the  camps.  The  reason  given  was  the  suspension 
of  the  Knickerbocker  Trust  Company,  of  New  York,  N.  Y..  which  was 
supplying  capital  for  the  Union  Construction  Company.  The  officers  of 
the  company  stale  {hat  the  suspension  is  only  temporary.  The  company 
has  a  contract  for  the  construction  of  the  plant  of  the  Stanislaus  Power 
&  Water  Company,  which  will  cost  about  $10,000,000,  of  which  $3,000,000 
has  already  been   spent. 

DENVER,  COL.— C.  W.  Stiff,  of  Colorado  Springs;  C.  E.  Pond,  of 
Colorado  City,  and  Dr.  Newton  N.  Brumback,  of  Denver,  have  purchased 
from  the  Pikes  Peak  Hydro-Electric  Company  the  cable  railway  running 
from  the  company's  plant  in  Manituu  10  the  top  of  the  mountain  to  the 
west,  which  forms  one  of  the  foothills  of  Pikes  Peak,  and  arc  organiz- 
ing a  company  to  build  a  scenic  railway  up  to  the  mou.ilain.  The  com- 
pany will  be  capitalized  at  $200,000.  Electricity  will  be  used  as  the  motive 
power.  The  new  company  will  expend  about  $50,000  on  the  road,  and 
expects  to  have  it  in  operation  by  next  summer. 

MILFORD,  CONN. — At  a  recent  town,  meeting  the  citizens  voted  to 
appropriate  $5,500  for  street  lighting  for  the  ensuing  year.  The  motion 
to  increase   the  appropriation   to  $7,000   was  defeated. 

TAMP.\,  FL.\. — The  directors  of  the  Tampa  &  Sulphur  Springs  Trsc- 
tion  Company  have  decided  to  extend  the  line  into  West  Tampa,  a  dis- 
tance of  about  four  and  one-half  miles.  Material  for  the  new  Line  will 
be  ordered  at  once. 

S.WANNAH,  GA. — ^The  City  Council  has  awarded  the  contract  for 
lighting  the  city  to  the  Savannah  Electric  Company. 

SPARKS,  GA. — .\t  an  election  to  be  held  soon  the  proposition  to  issue 
$20,000  in  bonds  for  the  construction  of  an  electric  light  plant  and  water 
\\orks  will  be  submitted  to  the  people. 

POCATELLO,  lD.\HO.— The  Idaho  Consolidated  Power  Company, 
with  a  capital  slock  of  $2,000,000,  has  absorbed  the  .\nierican  Falls  Power, 
Light  &  Water  Company,  the  Pocatello  Electric  Light  &  Power  Company 
and  the  Blackfoot  Power  &  Water  Company.  James  II.  Brady  will  be 
president  of  the  new  company.  The  plans  include  the  development  of 
50,000  horse-power  at  .\merican  Falls  and  transmission  of  electrical  energy 
to  surrounding  towns.  The  plant  at  American  Falls  now  has  a  capacity 
of  2500  horse-power,  and  4000  horse-power  can  be  added  to  the  output 
inside  of  sixty   days. 

BRUCE,  ILL. — The  Bruce  Mutual  Telephone  Company  has  filed  an 
amendment  to  its  charter  increasing  the  capital  stock  of  the  company  from 
$2,500  to  $5,000. 

SPRINGFIELD,  ILL.— John  H.  Brinkerhot!  has  declined  to  accept  the 
amended  ordinance  for  an  electric  light  franchise  offered  by  the  City 
CuuncH,  and  has  presented  a  statement  to  the  Council  asking  to  be  al- 
lowed to  withdraw  the  original  ordinance,  which  was  granted. 

CL.\V  CITY,  I.N" I). — .\  new  plant  built  and  cquipjied  by  a  stock  com- 
pany will  soon  begin  operation  in  this  city.  The  streets  of  the  city  have 
bieii  in  darkness  since  the  electric  light  plant  was  destroyed  last  May. 

EVANSVILLE,  IND. — The  Evansville  &  Southern  Indiana  Traction 
Comi>any  is  contemplating  the  construction  of  a  new  city  line  in  the  north- 
eastern section  of  the  city. 

L.-\F.-\YETTE,  IND.— The  Board  of  Public  Works  is  advertising  for 
bids  for  lighting  the  streets  and  buildings  of  the  city  for  a  period  of  ten 
years.     The  present  contract  will  soon  expire. 
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HUNTINGTON,  IND.— The  Fort  Wayne  &  Wabash  Valley  Traction 
Company  has  declined  to  accept  the  franchise  offered  it  by  the  City  Coun- 
cil, which  provided  that  10  per  cent  of  the  gross  earnings  on  electricity 
for  light  and  power  should  be  paid  to  the  city.  The  company  has  built  a 
large  power  plant  in  Fort  Wayne  lor  the  purpose  of  suppljnng  electricity 
to  the  surrounding  towns  and  cities.  Huntington  was  the  first  place  in 
which   a   franchise   was  asked. 

MICHIGAN  CITY,  IND.— The  Michigan  Central  Railroad  has  taken 
steps  to  install  a  heating  and  electric  light  plant  for  the  purpose  of  beat- 
ing the  building  by  steam  and  furnishing  electricity  to  light  the  depot 
building  and  premises. 

PLYMOUTH,  IND.— The  City  Council  has  granted  the  Indianapolis, 
Logansport  &  South  Bend  Electric  Railway  Company  a  franchise  for  a 
right  of  way  over  Michigan  Street  in  this  city.  It  is  said  that  the  Logans- 
port-Plymouth  division   will  be  built  at  once. 

PRINCETON,  IND.— The  Princeton  Telephone  Company  has  decided  to 
make  extensive  repairs,  improvements  and  extensions  to  its  system  in  this 
city  and  locality. 

SOUTH  BEND,  IND. — The  South  Bend  &  Southern  Michigan  Railroad 
Company  has  entered  into  a  contract  with  the  Indiana  &  Michigan  Electric 
Company,  of  this  city,  to  furnish  electricitj-  to  operate  its  railway  from 
South  Bend  to  St.  Joseph,  Mich.  The  company  will  abandon  its  power 
plant  at  Scottsdale,  which  has  furnished  power  for  operating  the  line  in 
the  past. 

CHICHASHA,  1.  T.— The  Chichasha  Water  Power  Company  is  con- 
templating the  construction  of  a  dam  on  the  Washita  River,  near  Chichasha, 
to  develop  the  water  power  for  an  electric  light  and  power  plant.  The 
company  will  install  two  500-hp  water  wheels,  two  500-hp  generators  and 
other  necessary  equipment.  The  lighting  system  will  consist  of  75  arc 
lamps  of  2000  cp  and  3000  incandescent  lamps  of  16  cp.  C.  E.  Ross  is  the 
designing  engineer. 

SULPHUR,  I.  T. — A  company  consisting  of  White  Frost,  O.  G.  Adams, 
R.  S.  Bonham  and  N.  B.  Ruggles  has  purchased  a  tract  of  land,  including 
the  Mystic  Cave.  The  company  proposes  to  enlarge  the  entrances  to 
various  chambers  and  install  a  water  wheel  and  dynamo  at  one  of  the 
falls  in  the  cave  and  light  the  caverns  by  electricity  and  operate  boats 
on  the  river  and  lakes,  etc. 

DAVENPORT.  lA.— The  J.  C.  Settle  Construction  Company,  of  St. 
Louis.  Mo.,  has  been  awarded  the  contract  for  the  construction  of  the 
power  bouse  of  the  Independent  Light  Company. 

IDA  GROVE,  lA. — The  Ida  Grove  Electric  Company  has  been  granted 
a  franchise  to  operate   its  system  in  this  place. 

KEOTA,  lA. — The  local  electric  light  plant  owned  by  J.  W.  Harding 
has  been  purchased  by  William  Morris,  who  has  taken  possession  of  the 
property'. 

PLEAS.VNTVILLE,  lA.— The  Swan  Telephone  Company  has  applied 
to  the  town  for  a  franchise  to  operate  a  local  exchange.  The  matter 
will  be  submitted  to  a  vote  of  the  citizens  on  Nov.    18. 

LEAVENWORTH,  KAN.— The  contract  for  the  addition  to  the  electric 
light  and  power  plant  at  the  Federal  prison  has  been  let  to  E.  E.  New- 
berry &  Company,  for  $8,126.  The  additional  equipment  will  double  the 
present  capacity  of  the  prison  plant,  which  is  now  about  300  hp. 

NEW  ORLEANS.  LA.— Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C,  until  Nov.  23,  for  an 
electric  freight  elevator  in  Building  6.  naval  station,  New  Orleans.  Will- 
iam M.  Smith  is  acting  chief. 

EUCKSPORT,  .MAINE.— The  Penobscot  Bay  Electric  Company  will 
soon  commence  work  on  the  construction  of  a  new  transmission  line  be- 
tween   Bucksport    and    East   Orland. 

ASHBURNHAM,  MASS.— At  a  special  town  mceliog,  held  Oct.  29, 
the  citizens  voted  to  issue  $10,000  in  notes,  half  of  which  will  be  used  to 
purchase  the  street  lighting  equipment  of  the  Green  Electric  Company, 
and  the  other  half  to  put  it  in  repair.  The  p*wcr  plant  of  the  company 
was  not  purchased,  as  it  was  decided  to  purchase  electricity  from  the 
Gardiner  Electric  Light  Company.  The  town  has  decided  to  make  a  con- 
tract with  the  Gardiner  Electric  Company  to  furnish  electricity  at  the  rate 
of  6  cents  per  kw-hour.  It  is  expected  to  have  the  system  in  operation 
about  Jan.    1. 

HAVERHILL,  MASS.— The  lighting  committee  of  the  City  Council  has 
made  a  new  contract  with  the  Haverhill  Electric  Company  for  a  term 
of  6vc  years.  By  the  term«i  of  the  contract  the  company  is  to  furnish 
2nn  arc  lamps  for  $100  per  lamp  per  year,  which  is  a  reduction  of  $<?.5o 
pc,    !;t  ■  ]<  I'aid  under  the  old  contract. 

MARLBORO,  MASS, — The  oitizens  are  considering  the  question  of 
installing  an  alt-ntght  service  for  street  lighting.  The  streets  are  now 
lighted  until   i  o'clock  in  the  morning. 

MM\T.\GUE.  MASS.— The  Selectmen  of  this  village  have  granted  the 
Prankltn  Electric  Light  Company  a  franchise  to  erect  and  maintain  a 
ttnnsmiftsion  line  to  Millers  Falls  for  the  purpose  of  furnishing  electricity 
for  the  electric  lighting  system.  The  citizen«i  have  voted  to  abandon  the 
power  plant  and  will  purchase  electric  energy  from  the  Franklin  Electric 
Light  (  nnipany. 

TURNER.S  FALLS,  MASS.— The  Franklin  Electric  Light  Company 
has  applied  to  the  Slate  Board  of  Gas  and  Electric  Light  Commissioners 
for  authority  to  issue  $10,000  additional  capital  stock  to  retire  floating 
indebtedness. 


WEST  SPRINGFIELD.  MASS.— The  Selectmen  hav£  awarded  the 
contract  to  extend  the  street  lighting  system  by  the  addition  of  10  new 
lamps  and  to  extend  the  lines  for  residential  lighting  to -the  Fitzpatrick 
Electric    Company,    of   Springfield. 

CHARLOTTE,  MICH.— The  Union  Trust  Company,  of  Detroit,  has 
filed  a  bill  of  foreclosure  in  its  mortgage  against  the  Charlotte  General 
Electric  Company.  The  action  was  taken  on  the  representation  of  minority 
stockholders  Messrs.  Russell,  Campbell,  Buckley  and  Ledyard  that  in- 
terest coupons  on  $13,000  in  bonds  had  been  defaulted.  The  city  recently 
refused  to  renew  its  contract  with  the  company,  and  this  also  prompted 
the  present  action. 

GRAND  HAVEN,  MICH.— F.  W.  Weber,  superintendent  of  Public 
Works,  writes  that  the  city  will  receive  sealed  proposals  for  furnishing  one 
150-kw,  two-phase,  23oo-volt  alternator;  one  220-hp  engine  for  direct  con- 
nection to  this  alternator;  a  series  alternating-current  arc  lighting  system, 
complete  with  switchboard  and  100  alternating-current  series  enclosed  arc 
lamps.     Plans  and  specifications  may  be  secured  of  the  city  clerk. 

LUVERNE,  MICH. — The  City  Council  is  considering  the  question  of 
installing  storage  batteries  in  the  municipal  electric  light  plant. 

POMPEII.  MICH.— The  citizens  of  this  town  and  Washington  Center 
have  organized  a  telephone  company,  to  be  known  as  the  Washington 
Center   Telephone   Company.      Frank   Cammeth   is  president. 

DULUTH,  MINN.— The  Great  Northern  Power  Company  has  in- 
stalled its  second  unit  of  10.000  horse-power  at  its  power  plant  on  the  St. 
Louis  River,  above  Fond  du  Lac.  The  company  is  now  furnishing  power 
to  the  Duluth-Edison  Company,  the  carbolite  works  and  the  Berwind- 
White  coal  docks.  With  the  two  units  in  operation  the  company  has 
ample  power  for  present  needs      E.  P.  Coleman  is  manager. 

FERGUS  FALLS,  MINN.— It  is  reported  that  F.  G.  Barrows  and 
Vernon  Wright  are  constructing  a  hydro-electric  plant  at  Dayton  Hollow, 
and  are  contemplating  erecting  transmission  lines  for  the  distribution  of 
electricity  to  various  places  in  this  vicinity. 

KANDIYOHI.  MINN. — It  is  reported  that  C.  E.  Kroona  is  contem- 
plating the  installation   of  an   electric   lighting   plant. 

GULFPORT,  MISS.— The  Gulfport  &  Mississippi  Coast  Traction  Com- 
pany has  awarded  a  contract  to  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  Pittsburg,  Pa.,  for  the  installation  of  a  isoo-kw  turbo-gen- 
erator set,  the  necessary  auxiliary  condensing  machinery  and  additional 
machinery.  A.  M.  Lockett  &  Company,  of  New  Orleans,  La.,  are  the 
engineers  in  charge  of  the  work. 

NATCHEZ.  MISS.— Chancellor  Hicks,  of  the  Warren  County  Chan- 
cery Court,  upon  the  application  of  Harry  K.  Johnson  et  al.,  has  granted 
a  decree  and  appointed  W.  A.  Pollock  receiver  of  the  Southern  Light  & 
Traction  Company,  of  Natchez,  and  the  Southern  Securities  Company,  of 
New  Jersey.  The  property  will  be  operated  by  the  receiver,  with  W.  B, 
Moorman  continuing  as  superintendent.  The  receivership  grew  out  of 
the  recent  litigation,  culminating  in  the  decision  of  the  Supreme  Court  in 
the  case  of  S.  S.  Bullis  vs.  the  Southern  Electric  Securities  Company,  in 
which  the  court  held  the  company  to  be  a  trust  and  combination,  and 
operating  here  in  violation  of  the  laws  of  the  state.  The  Southern  Light 
&  Traction  Company  also  operates  plants  in  Vicksburg,  Jennings,  La.,  and 
Beaumont,  Tex. 

EDINA,  MO.— Geo.  W.  Newman,  the  proprietor  of  the  electric  light  sys- 
tem here,  is  contemplating  establishing  a  day  service,  beginning  next 
spring,  if  enough  patronage  can  be  secured  to  use  electricity  for  operating 
motors,  etc. 

PAPILLON,  NEB. — The  citizens  are  considering  the  question  of  estab- 
lishing an  electric  light  system. 

SCOTTS  BLUFF,  NEB.— L.  L.  Raymond,  city  secretary,  writes  that 
J.  C.  Cain  is  interested  in  the  construction  of  an  electric  light  plant  in  this 
town,   which  will  cost  about   $10,000. 

WOOD  RIVER,  NEB.— D.  D.  O.  Kane,  village  clerk,  writes  that  bids 
will  be  received  about  Jan.  15  for  the  construction  of  water  works  and 
an  electric  light  plant  to  cost  $17,000.  An  engineer  has  not  yet  been 
selected. 

ATLANTIC  CITY,  N.  J.— The  City  Council,  on  Oct.  29,  passed  the 
hill  appropriating  $35,000  for  the  installation  of  a  new  system  of  illumina- 
tion  for  Atlantic  Avenue. 

GLOUCESTER,  N.  J.— The  City  Council  has  entered  into  a  contract 
with  the  Public  Service  Corporation  for  lighting  the  streets  for  another 
five  years,  at  the  rate  of  $85  per  lamp  per  year,  a  reduction  of  $10  per 
lamp  per  year,  making  a  saving  of  about  $7,000  on   the  contract. 

BROOKLYN,  N.  V. — C.  B.  J.  Snyder,  superintendent  school  buildings. 
New  York  City,  on  Oct.  28,  awarded  the  contract  for  installing  electric 
equipment  in  School  5.  Borough  of  Brooklyn,  to  T.  Fred.  Jackson,  Inc., 
592   Columbus   Avenue.   New   York  City,   for  $.15,995- 

FORT  COVINGTON,  N.  V.— The  Fort  Covington  Light,  Heat  &  Power 
Company  is  contemplating  the  construction  of  a  new  cement  dam.  W.  S. 
Keefe  is  secretary  and  manager. 

FULTON,  N.  Y.— The  Fulton  Light,  Heat  &  Power  Company  will  im- 
mediately install  generators,  switchboard  and  belts.  L.  W.  Emcrick  is 
vice-president  and  general  manager, 

LANCASTER,  N.  Y. — The  new  power  house  of  the  r.ancaster  &  Dejiew 
Light  &  Power  Company  is  completed  and  energy  from  Ontario  will  be 
received  soon. 
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KOCIIESTER,  N.  Y.— Plans  have  been  made  by  the  Rochester  &  Sodus 
iJay  Railway  Company  for  extensive  repairs  and  alterations  to  its  sub- 
.station  either  at  Sodus  or  Ontario, 

UTICA,  N.  Y. — F.  K.  Baxter,  of  this  city,  is  now  at  work  on  map 
and  profile  of  the  proposed  electric  railway  between  Hamilton  and  Nor- 
wich. 

YORKTOVVN.  N.  Y.— The  Northern  Westchester  Lighting  Company, 
of  Ossining.  has  been  granted  a  franchise  to  furnish  both  gas  and  elec- 
tricity   in   the  town   of   Yorktown. 

SMITIIKIELD,  N.  C. — We  are  informed  that  an  engineer  will  probably 
soon  be  selected  to  prepare  plans  and  specifications  for  water  works,  elec- 
tric lighting  plant  and  sewerage  system,  and  an  election  will  be  called  to 
vote  on   the  proposition  to  issue  bonds  for  the  construction  of  same. 

LliMA,  OHIO. — It  is  reported  that  the  Board  of  Public  Service  has  rec- 
ommended  establishing  a  municipal   electric   lighting   plant. 

GUTHRIE.  OKLA.— It  is  reported  that  the  Tort  Smith  &  Western  Rail- 
way Company  is  contemplating  converting  the  St.  Louis,  EI  Reno  & 
Western  line  between  Guthrie  and  EI  Reno,  a  distance  of  forty  miles, 
-which  it  recently  purchased,  to  an  electric  interurban  line,  if  this  plan  is 
carried  out  by  the  Fort  Smith  &  Western,  an  attempt  will  be  made  to 
])ievail  upon  the  Rock  Island  &  Santa  Ke  companies  to  make  the  Guthrie- 
Kingfisher   and  Guthrie-Chandler  lines  also   electric   interurbans. 

OKLAHO.MA  CITY,  OKL.\.— Plans  have  been  definitely  decided  upon 
by  the  Oklahoma  City  Street  Railway  Company  for  an  extension  of  its 
Capitol   Hill    line.      The  proposed   extension    will   cost  about  $25,000. 

OKL.MIOMA  CITY,  OKLA.— The  Citizens'  Light  &  Power  Company, 
recently  organized  wifh  a  capital  stock  of  $.;5o,ooo,  is  planning  to  begin 
work  at  once  on  the  construction  of  a  plant  to  furnish  electricity  for  light 
and  power  in  the  Putnam  addition,  and  later  will  probably  supply  the 
cntVe  city.  F.  H.  Peck,  of  St.  Louis.  Mo.,  will  have  charge  of  the  con- 
struction of  the  plant. 

MILTON,  ORE.— The  city  ofliciaU  are  considering  the  question  of  in- 
creasing the  capacity  of  the  municipal  electric  light  plant.  City  Recorder 
Craig  has  filed  on  3600  miner's  inches  as  instructed  by  the  City  Council. 
It  is  proposed  to  extend  the  barrel  flume  up  the  river  a  distance  of  5000 
feet.  By  this  extension  it  is  estimated  that  500  additional  horse-power 
could  be  secured  at  a  cost  of  $15,000.  This  would  not  include  the  cost  of 
enlarging  the  power  house  and  purchasing  the  necessary  additional  ma- 
chinery,  which  is  estimated  would  cost  from  $10,000  to  $15,000  more. 

PORTLAND,  ORE.— The  Water  Board  has  accepted  the  offer  of  the 
Portland  General  Electric  Company  to  furnish  electric  power  for  the 
water  pump  carrying  water  to  Portland  Heights,  at  an  estimated  cost  of 
$247.50  per   month  for  four   months. 

TILLAMOOK,  ORE.— The  electric  light  plant  owned  by  the  Tillamook 
Lumber  Company  was  entirely  destroyed  by  fire  recently,  entailing  a  loss 
ot   $5,000. 

ALTOONA,  PA.— The  Citizens'  Electric  Light,  Heat  &  Power  Company 
has  contracted  with  the  Juniata  Water  Power  Company  to  furnish  energy 
to  operate  its  system  for  a  term  of  ten  years.  By  the  terms  of  the  contract 
the  Citi:^ens'  company  is  to  receive  all  the  electricity  sent  west  on  its 
lines,  to  be  delivered  at  a  substation  on  the  outskirts  of  Altoona.  The 
substation  has  not  yet  been  built.  The  contract  is  to  go  into  effect  ninety 
days  from  the  date  of  agreement.  The  Citizens'  company  is  at  present 
installing  an  8oo-hp  boiler  in  its  plant,  and  will  extend  its  lines  to  the  resi- 
dential and  outlying  districts  around  the  city. 

CRESSON,  PA, — The  Crcsson  Electric  Light  Company  is  contemplat- 
iiit.  the  mstallation  of  an  additional  6o-kw,  1 1  oo-volt,  1 33-cycle,  belt- 
driven  generator  to  furnish  electricity  for  operating  the  arc  lighting  sys- 
It-m  for  street  lighting,  which  will  be  put  in  oi)eration  Jan.  1.  A  day 
.st-rvice  will  also  be  established  after  that  date.  The  company  has  a  con- 
tir.cl  with  the  city  to  furnish  21  arc  lamps  of  1200  cp  at  $60  per  lamp 
pel    year. 

nONORA,  PA.— The  Donora  &  Eldora  Street  Railway  Company  has 
secured  a  right  of  way  for  its  electric  line  to  connect  Donora  and  Eldora. 
i.    A.   Sjjrowles,  of  Donora.  is  one  of  the  incorporators. 

nARRISBURG.  P,\. — The  Water  Supply  Commission  has  approved 
till,  plans  of  the  Mill  Creek  Water  Company,  which  will  operate  in  Hunt- 
iuHdon  County. 

PHILADELPHIA.  P.A.— Director  Sti^arns.  of  the  Department  of  Pub- 
lic Works,  on  Oct.  2S,  awarded  the  contract  for  the  electrical  equipment 
nt  the  Torresdale  filter  plant  lo  the  D'OIier  Engineering  Company  for 
$77,002. 

PITTSBURG,  PA.— Th<?  high  school  committee  of  the  Board  of  Educa- 
tion has  decided  to  install  an  electric  light  plant  in  the  Fifth  Avenue  High 
School. 

SWATARA,  PA. — The  Swatara  Light  &  Power  Company  is  considering 
the  i)roposition  of  building  a  dam  across  Swatara  Creek  to  develop  power 
lir  generate  electricity   for  light,   heat  and   power  purposes. 

PROVIDENCE.  R.  I.— The  Providence  Journal  wireless  telegraph  sta- 
tion at  Point  Judith  was  entirely  destroyed  by  fire  Oct.  25,  entailing  a 
loss  of  about  $5,000. 

WESTERLY,  R.  I.— The  Westerly  Gas  &  Electric  Company  has  com- 
pleted the  work  of  installing  an  electric  lighting  system  in  the  boroughs 
*)f  Stonington  and  Mystic,  and  will  hereafter  furnish  electricity  for  light- 
jng  the  streets  of  both  places  from  the  Westerly  power  house. 

WOOXSOCKET,    R.    I.— The    Woi»nsockei    Electric    Machine    5:    Power 


Company  has  commenced  the  work  of  reconstruction  and  improvements  on 
its  plant,  as  announced  some  months  ago.  A  new  rotary  converter  will 
soon  be  installed  to  be  used  in  connection  with  the  railway  service.  The 
company  will  transmit  electricity  to  the  sub-station  at  Lincoln,  where 
power   will  be  furnished  to  the  Providence  &  Burrillville  line. 

SPARTANBURG.  S.  C— Plan^  and  sficcificationb  arc  being  prepared 
by  the  Southern  Power  Company  for  the  construction  of  a  so.ooo-bp  steam 
power  plant  to  cost  about  $2,000,000.  The  plant  will  be  built  in  sections 
as  needed,  and  construction  will  probably  begin  during  1908.  The  plant 
v.ill  be  used  as  an  auxiliary,  during  the  low-water  periods,  to  the  various 
hydro-electric  plants  which  the  company  is  building  for  transmitting  elec- 
tricity in  North  and  South  Carolina.  The  Southern  Power  Company  has 
two  plants  completed,  furnishing  40.000  hp,  and  two  under  construction 
to  furnish  60,000  hp  more,  and  will  eventually  develop  more  than  200.000 
hp.  The  main  office  of  the  company  is  at  Charlotte,  N,  C.  W,  S.  Lee  i> 
engineer  in  charge. 

SIOUX  FALLS,  S.  D,— The  Sioux  Falls  Light  &  Power  Company  » 
planning  to  rebuild  its  entire  plant  and  develop  water  power  to  the  cxicot 
of   2500  hp.      H.    M.    Byllcsby  8c  Company,   of  Chicago,   III.,  are  the  cagt- 

SPEARFISH,  S.  D. — To  meet  the  increase  in  demand  for  electricity  the 
Black  Hills  Traction  Company  is 'preparing  plans  for  the  constructioo  of  a 
power  plant  at  Beulah,  Wyo.  The  company  recently  completed  a  hydro- 
electric plant,  having  a  capacity  of  1200  hp.  The  new  plant  will  also  fur- 
nish power  for  the  operation  of  the  proposed  electric  railway  between 
Deadwood  and  Spearfish. 

NEWPORT,  TENN. — The  Crescent  Engineering  Company  will  enlarge 
and  improve  its  plant.  The  company  will  build  a  hydro-electric  plant  of 
300  hp.  which  will  include  the  construction  of  dam  and  installation  of  tur- 
bines and  necessary  machinery  to  generate  electricity  to  operate  its  shops 
and  foundry.  All  the  machinery  has  not  been  purchased,  but  the  plant 
is  expected  to  be  installed  at  an  early  date. 

FORT  WORTH.  TEX —It  is  reported  that  the  Tarrant  County  Com- 
missioners arc  contemplating  the  installation  of  an  electric  light  plant  to 
furnish  electricity  for  lighting  the  court  house  and  jail. 

GALVESTON.  TEX. — Extensive  additions  are  being  made  to  the  plant 
of  the  Brush  Electric  Light  &  Power  Company.  .\  500-kw  Allis-Chalmer^ 
turbo-gentrator  .set  has  just  been  installed  in  the  power  bouse.  The  com- 
pany is  also  installing  another  turbine  of  jooo  kw  capacity,  a  300-hp  motor 
generator  set,  one  300-kw  rotar>'  converter,  two  &oo-hp  Sterling  boilers 
and  barometric  and  turbo  jet  condensers.  .\  new  switchboard  has  also 
been  installed.  In  addition  to  new  machinery  being  installed,  the  old  ma- 
chinery is  being  overhauled,  by  which  it  is  expected  to  add  600  kw  to  its 
output.  When  the  plant  is  completed  it  will  have  an  equipment  for  500.000 
incandescent  lamps  of  16  cp,  which  is  an  increase  of  300.000  lamps.  The 
entire  city  wilt  be  rewired.  The  power  house  has  been  enlarged.  The 
cost  of  the  improvements  to  the  plant  will  amount  to  abc  ut  $100,000. 

HOUSTON.  TEX.— The  Houston  Electric  Company  has  been  granted 
a  j8-year  franchise  by  the  commissioners,  which  will  permit  the  company 
to  extend  its  lines  to  a  point   near   Harrisburg. 

HUBBARD  CITY,  TEX.— The  Union  Central  Light  &  Ice  Company 
has  awarded  the  contract  for  construction  and  equipment  of  its  electric 
power  plant  and  extensions  to  Mt  Calm.  Dawson.  Cooledge  and  Malone 
to   the   General   Electric  Company,   of   Dallas,   Tex. 

ESSEX  JUNCTION,  VT.— Arrangements  are  being  made  by  the  Bur- 
lington Light  &  Power  Company  to  operate  the  new  grist  mill  of  William 
B.  Johnson  &  Son  by  electricity,  and  also  the  wheelwright  shop  of  H.  S. 
Wood  &   Son   in    this   place. 

BRIDGEWATER.  \A.— The  Bridgewater  Manufacturing  Company  is 
planning  to  build  a  reinforced-concrete  dam.  which  will  furnish  500  addi- 
tional horse-iK>wer  to  the  electric  light  plant  and  the  Bridgewater  mills. 
It  is  expected  to  have  the  work  completed  by  Dec  1.  James  McDonald  is 
superintendent. 

ROANOKE.  V.\. — We- arc  informed  that  the  Roanoke  Water  Power 
Com])any  will  install  a  looo-kw  steam  turbine  auxiliary  plant  next  spring. 
R.   E.   Camp  is  manager. 

DEER  P.\RK.  WASH.— The  County  Commissioners  have  granted  a 
franchise  for  the  Deer  Park  Telephone  system.  I^uis  Olson.  A.  M.  John- 
son. D.   B.  Throop  and  Antone  Iversen  applied  for  the  above  franchise. 

T.\COMA.  WASH.— Mr.  Bcall  Foster,  of  the  Foster  Lumber  Company. 
of  Tacoma.  writes  that  he  expects  to  install  electrical  equipment  to  gen- 
erate electricity  to  furnish  light  for  about  1000  houses,  and  would  like 
to   leceivc  estimates   for   furnishing  equipment   for  the  same. 

TACOM.\.  W.\SH. — Condemnation  proceedings  have  been  starteil  in 
tlx  superior  Court  by  the  Cascade  Public  Ser\*ice  Corporation  for  the 
purpose  of  securing  a  right  of  way  through  the  proi>crty  of  the  Nisqually 
'  Power  Company.  The  Cascade  company  represents  the  Pacific  Traction 
-Company's  interests  and  was  formed  for  the  puriKise  of  erecting  a  power 
plant  on  the  Nisqually  River  at  I-a  Grande  to  furnish  power  to  operate 
the  Pacific  Traction  Company's  lines  and  also  pro|wscs  to  furnish  elec- 
tricity for  lighting,  heating  and  manufacturing  purj^oscs  in  Pierce.  King, 
Thurston.  Lewis  and  Chchalis  counties.  The  plant  will  have  a  capacity 
of  15.000  horse-power.  Ellis.  Fletcher  &  Evans  are  the  attorneys  for  the 
Cascade   company. 

F.VYETTEVILLE.  W.  V.\.— E.  B.  Hawkins,  representing  the  Fayettc- 
ville  Water  &  Light  Conn>any.  now  being  organised,  has  applied  to  the 
Council  for  a  50  year  franchise  to  construct  and  operate  an  electric  light- 
ing and  |K>wer  plant,  water  works  and  gas  plant. 
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HAMBLETON.  W.  \A.— The  city  has  accepted  the  offer  of  the  Par- 
suns  Electric  Light  &  Power  Company  to  light  the  streets  of  the  city. 

SHEPHERDSTOWX.  \V.  VA.— The  municipal  electric  light  plant  has 
been  sold  to  John  L.  Livers  for  $3,^00.  The  new  owner  will  make  im- 
provements to  the  system,  and  will  soon  furnish  electricity  from  the  power 
piant  now  being  built  on  the  Potomac  River. 

APPLETOX,  WIS.— John  S.  Seaman,  of  Sheboygan,  president  of  the 
Fos  River'  \'aHey  Interurban  Company,  states  that  all  surveys  for  the 
inicrurban  line  from  Fond  du  Lac  around  the  east  shore  of  Lake  Winne- 
bago to  Kaukauna  and  Appleton  have  been  completed,  and  that  construc- 
tion work  will  commence  early  next  spring.  The  cost  of  the  new  road 
will  be  about  $600,000. 

ASHLAXD.  WIS.— It  is  reported  that  A.  E.  Appleyard.  of  Boston. 
Mass..  has  purchased  a  majority  of  the  stock  of  the  Ashland  Power  & 
Street  Railway  Company  from  Henry  F.  Blade,  of  Minneapolis.  Thomas 
Barde,  George  F.  Merrill  and  other  Ashland  capitalists  own  the  remaining 
stock. 

LA  CROSSE,  WIS.— The  La  Crosse  &  Winona  Electric  Railway  Com- 
pany has  applied  to  town  officials  of  Onalaska  for  a  franchise  to  operate 
a  street  railway  through  the  town.  The  company  is  making  arrangements 
to  secure  franchises  in  the  smaller  towns,  and  then  will  apply  for  a  fran- 
chise in  Winona.  The  electric  railway  is  a  branch  of  the  La  Crosse 
Water  Power  Company,  which  will  supply  electricity  to  operate  the  rail- 
way. The  La  Crosse  Water  Power  Company  is  building  a  large  dam  at 
Hatfield. 

MARIXETTE,  WLS.— It  is  4-eported  that  a  survey  is  to  be  made  at 
once  for  the  Holmes  Lighting  &  Power  Company  for  the  development  of 
the  water  power  of  Grand  Rapids  for  electric  power  purposes.  The  work 
of  construction  will  be  started  in  the  spring,  and  energj'  transmitted  to 
Marinette   and    Menominee. 

MILWAUKEE.  WIS.— The  Chicago  &•  Milwaukee  Electric  Railway 
Company  has  filed  with  the  city  clerk  its  acceptance  of  the  franchise  re- 
cently passed  by  the  Council.  The  ordinance  gives  the  company  permis- 
sion to  use  several  of  the  streets  on  which  to  oi>erate  its  cars.  A.  C. 
Frost    is    general    manager. 

P.\RDEE\*ILLE.  WIS.— The  Fox  River  Milling  &  Power  Company  is 
contemplating  extending  its  lines  and  establishing  a  24-hour  service. 

PESHTIGO.  WIS.— The  large  water  power  plant  of  the  Perley  Lowe 
C(  mpany  at  this  place  has  been  completed,  and  arrangements  will  soon 
be  made  to  furiitsl:  energy  for  lamps  and  motors  in  this  city  and  Oconlo. 
This  plant  is  the  first  one  of  several  planned  by  the  company.  The  sec- 
ond one  at  High  Falls  will  be  finished  next  spring  and  will  generate  elec- 
Iricitj-.    which   will    be   transmitted  to   Marinette   and    Menominee. 

EDMONTON.  ALB.— The  City  Commissioners  are  considering  the  con- 
struction of  an  addition  to  the  civic  power  plant  which  will  double  the 
capacity  of  the  present  plant.  A  gas  producer  ])lant  will  bt  installed  to 
operate  the  engines,      .\ddress  Mayor  Griesbach. 

NAXAIMO,  B.  C— The  Xanaimo  Electric  Light  Company  will  soon 
commence  work  on  the  construction  of  a  large  dam  at  Westwoods  Swamp, 
about  three  miles  from  the  city,  to  increase  the  water  capacity  for  the 
electric  plant. 

CA.MPBELLFORU.  ONT.— The  citizens  have  voted  in  favor  of  issu- 
ing $6o,oou  in  bonds  to  develop  a  municipal  electric  power  plant  at  Mid- 
dle Falls. 

FORT  ERIK.  ONT.— Thirty  arc  lamps  are  being  placed  along  the  river 
and  lake  shore  rlrives  in  the  village  of  Fort  Erie.  Electricity  for  operat- 
ing the  system  will  be  furnished  by  the  Canadian  Niagara  Power  Com- 
pany, which  is  building  a  substation  at  the  head  of  Queen  Street.  A. 
Monro  Gricr,  of  Niagara  Falls,  is  secretary  of  the  company. 

TORONTO.  ONT.— Plans  of  the  proposed  Niagara  Peninsula  Railway 
Company  have  been  filed  with  the  Ontario  Railway  and  Municipal  Board, 
and  have  been  certified  by  the  board.  The  line  will  run  from  Port  Col- 
b<trne   through   the   townships   of    Ilumberstone  and    Wainflcel. 

MOXTRE.\L.  QUE.—The  .Southern  Counties  Railway  Company  has 
made  application  for  iMrrmisston  to  construct  and  operate  an  electric  rail- 
way from  the  Victoria  Bridge  to  McGill  Street,  in  Montreal,  by  the  way 
ot   Mill  Street  and   Riverside. 

TISDALE.  SASK  — The  Tisdale  Telephone  Company  ts  being  organized 
for  the  purpose  of  building  a  telephone  line  to  the  settlement  of  New 
O^goode.  a  diMancc  of  18  mil^s. 

MrZQCIZ.  MEN —The  machinery  recently  ordered  for  the  new  electric 
light  plant  to  be  installed  in  this  place  has  arrived  and  construction  work 
has  been  commenced  by  the  company.  The  ec|uipmcnt  of  the  plant  will 
r..M   about   $40,000  .iri.t   'A. I'    t^nv-   n   r".?!..!'-!*-.-   -f    ■--<.   innip**. 

Company  Elections. 

WOONSOCKKT.  R.  I.  At  a  recent  meeting  of  the  directors  of  the 
Woonsocket  Electric  .Machine  &  Power  Company.  Russell  Rodd  and 
Frederick  S.  Pratt,  of  Boston.  Mass.,  were  elected  directors  of  the  com- 
p:iny.  Mr.  Pratt  was  also  elected  second  vice-president  to  represent 
Slone  tfc  Webster,  who  were  elected  general  managers. 

\AN( Ol'VER,  n.  C.— At  a  recent  meeting  of  the  stockholders  of  the 
British  <  nlumbia  Power  &  Electric  Company,  organifcd  for  the  pur|K>'ie  of 
dcvclopinj;  a  ^v».ooo-hp  hydro-elcclru  plant  ..n  the  Chckamus  River.  4« 
miles  from  ifiis  city,  the  following  directors  were  elected:  C.  Gardiner- 
Johnson.  William  Man«f.n.  M.  L.  A.:  U  (;.  Marshall,  W.  P.  Burdie.  I!.  G. 
Bj.cMt.    K    W    Tiffin.  (.   Fox.  J.   W.    Prcscolt. 


New  Incorporations. 

M.VGNOLIA,  ARK.— The  Standard  Light  &  Ice  Company  has  filed  arti- 
cles of  incorporation  with  a  capital  stock  of  $50,000.  The  incorporators 
aie:     R.   L.   Moore.  J.  O.   Hutchinson,  J.  L.   Davis  and  others. 

MERCED,  CAL.— The  Sierra  Nevada  Electric  Company  has  filed  articles 
01  incorporation  with  a  capital  stock  of  $1,006,000.  The  directors  are  H. 
E.  Huntington.  William  Kerkchoff  and  A.  C.  Balch.  of  Los  Angeles;  J.  S. 
Eastwood  and  Frank  H.   Short,  of  Fresno. 

SOXORA.  C.\L.— The  Consolidated  Stanislaus  Water  &  Power  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $  1 .000,000  and  the 
following  directors:  C  T.  Tullock,  R.  R.  Bigelow,  W.  B.  Cadman,  C.  B. 
Beise  and  Anna  C.  Lane,  all  of  San  Francisco. 

DENVER,  COL.— The  Holly  Light,  Power,  Water,  Heat  &  Ice  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $75,000  by  R.  11. 
Graham   and   others. 

BELLEVILLE.  ILL.— The  Belleville  &  Interurban  Railway  Company 
has  been  chartered  with  a  capital  stock  of  $100,000  for  the  purpose  of 
building  a  railway  from  Belleville  to  Smithton.  The  incorporators  are: 
Jacob  Gundlach,  Jr..  Btnjamin  H.  Gundlach,  R.  W.  Hofsoramer,  George 
Hippard  and  Thomas  A.    Bell. 

CHICAGO.  ILL.— Articles  of  incorporation  have  been  filed  for  the 
Chicago,  Fox  Lake  &  Lake  Geneva  Railroad  Company  with  the  Secretary 
of  State.  The  company  is  capitalized  at  $2,000,000  and  the  incorporators 
are  George  M.  Seward,  Sidney  F.  Mallette.  Lewis  E.  Starr.  Maurice  B. 
Louis  and  Harry  V.  Varyan. 

MURPHYSBORO.  ILL.— The  Murphysboro  &  Interurban  Railway 
Company  has  been  organized  to  build  an  electric  railway  in  and  around 
Murphysboro  and  to  Carbondale.  A.  B.  Minton,  Willard  Wall.  W.  C. 
Alexander,  John  G.  Hardy  and  P.  H.  Eisenmayer  are  interested  in  the 
project. 

BROWXSTOWX.  INI).— The  Home  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  S25.000  by  C.  E.  Brown  and  others. 
The  company   was  granted  a   franchise   recently  by  the  City   Council. 

FT.  WAVXE.  IXD.— The  Ft.  Wayne  Power  Company  has  filed  articles 
of  incorporation  with  the  Secretary  of  State.  The  company  proposes  to 
establish  and  equip  a  plant  to  manufacture  and  distribute  electricity  for 
mechanical  power  and  commercial  purposes.  Fred  H.  Schmidt.  F.  II. 
Cutshall  and  L.   M.  Morris  are  the  directors. 

GOSPORT,  IND.— The  Gosport  Electric  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  W.  .\.  Montgomery 
and   others. 

JEFFERSOXVILLE.  IND.— The  Jeffcrsonville  Independent  Telephone 
Company  is  asking  the  Board  of  Public  Works  for  a  new  franchise. 
Jacob   Eberts   is  president. 

HARTLEY,  L\.— Articles  of  incorporation  have  been  filed  for  the 
Sioux  City  &  Spirit  Lake  Railway  Company  with  the  Secretary  of  State. 
The  company  is  capitalized  at  S50.000.  The  incorjmrators  are:  J.  F. 
Conn,   G.   E.    Kusack.    D.   A.    Fletcher.  George   Coleman  and   Frank  Patch. 

TAMA.  lA. — The  Columbia  Telephone  Company  has  been  incorporated 
v.ith  a  capital  stock  of  $10,000. 

NEW  ORLE.NNS.  LA. — The  Mamou  Power  Company  has  been  incor- 
porated with  a  capital  stock  of  $20,000  by  Charles  D.  Hill,  John  Clegg  and 
Philip  S.  Gidere.  The  company  proposes  to  construct  and  operate  electric 
light  and  power  plants. 

STRONG,  ME. — The  Strong  Lighting  &  Improvement  Company  has 
been  incorporated  with  a  capital  stock  of  $io,oou  by  F.  H.  Daggett. 
Charles  W.  Bell,  Diah  Sweet.  H.  J.  Bates.  P.  D.  Stubbs.  M.  A.  Will,  of 
Strong,  and  C.   VV.   Waldron,  of  Auburn. 

COLUMBIA.  MISS.— The  Columbia  Ice  &  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $60,000  by  G.  W.  Grayson,  of  Biloxi; 
Lee  Elder,  of  Biloxi;  L.  A.  Lundy,  of  Ocean  Springs,  and  others. 

BILLINGS.  MONT.— The  Yellowstone  River  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $500,000  for  the  puri>osc  of 
building  a  power  plant  to  furnish  electricity  to  operate  an  electric  light 
and  street  railway  system  in  Billings.  The  incorporators  arc :  Christian 
Vegan,  Peter  Yegan,  Fred  T.  Mashaw.  Fred  Inabnit  and  Charles  T. 
Stewart. 

JERSEY  CITY.  N.  J.— .\rticlcs  of  incorporation  have  been  filed  with 
the  Secretary  of  Slate  for  the  Northwestern  Interurban  Railway  Com- 
pany. The  company  is  capitalized  at  $1,500,000.  and  the  incorporators  arc: 
II.  O.  Coughlan,  S.  .\.  .\ndcrson  and  John  R.  Turner.  The  company  pro- 
poses to  build  an  electric  railway  from  Moorhead  to  Detroit  Lake.  C.  .\. 
Nye  is  appointed  agent  and  attorney  for  the  company  in  this  state. 

WALTON.  N.  v.— Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  for  the  Walton  People's  Telephone  Company.  The 
company  is  capitalized  at  $30,000,  and  the  directors  arc:  E.  Barnuin 
(;uild.  William  J.   CranMon  and  E.    L.   Jenks,  of  Walton.   N.    Y. 

KENM.\KE,  N.  D. — The  Greaves  Telephone  Company  has  been  incor- 
porated  with   a   capital    stock   of    $150,000   by   G.    W.    Greaves  and  others. 

LEEDS,  N.  !>. — .\rliclcs  of  incorporation  have  been  filed  for  the  Star 
Line  Telephone  Company  with  a  capital  slock  of  $S.ooo  by  S.  Saunders 
and    others. 

DAYTON,  Ollin.— The  George  F.  Grove  Electric  Company  has  been 
incorporated  with  a  capital  stock  of  $1 5.000  by  George  F.  Grove  and 
othtra. 
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KNOXVILLE,  OHIO.— The  Knoxvillc  Rural  Telephone  Company  has 
(jccn  incorporated  with  a  capital  stock  of  $3000  by  W.  H.  McClelland 
and   others. 

SEAMAN,  OHIO.— The  Seaman  Bell  Telephone  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $5,000  by  C.  E.  Kirk- 
patrick  and  others. 

BRITTON.  OKLA.— The  Britlon  &  Rural  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $3,000  by  Dr.  B.  F.  Stewart, 
Henry  Ilalscy,  of  Britton,  and  George  W.  Collctl,  of  Edmond. 

CHOCTAW,  OKLA.— The  Choctaw  City  Telephone  Company  has  been 
incorporated  by  J.   E,   Mclrvin,  T.  J.   Bowlin  and  George  P.  King. 

DILL.  OKLA.— The  Dill  Farmers'  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $10,000  by  W.  P.  Beam,  C.  C.  Hickman, 
of  Dill;  W.  C.  Larncr  and  GeorRe  L.  Bishop,  of  Cordell. 

HYDRO,  OKLA.— The  Deer  Creek  Telephone  Company  has  been  or- 
ganized with  a  capital  stock  of  $600.  The  incorporators  are  Ira  Smith 
and  J.  P.   Jansen. 

KERN,  OKLA. — The  German  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $1,500.  The  incorporators  are  P.  F. 
Kliewcr,  P.  F.  Franscn.  H.  11.  Dyke,  John  Balster,  P.  L.  Heidebrecht, 
George  Sawatzky  and  C.   F.  Nikkei. 

OKLAHOMA  CITY,  OKLA.— The  Evansvillc  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $1,500  by  W.  L.  Lambert  and 
others. 

SHATTUCK,  OKLA— The  Northwestern  Telephone  Company  has  been 
chartered  with  a  capital  stock  of  $15,000  by  S.  H.  James,  B.  R.  James, 
W.  H.  Springfield  and  0.  H.  James. 

SHAWNEE,  OKLA.— The  Independent  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $150,000  by  J.  E.  Rubey  and 
others. 

STELLA,  OKLA. — The  Farmers*  Independent  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $5,000,  by  J.  A-  Herring  and 
A.  V.  Hulse,  of  Stella,  and  T.  J.  Wittcn.  of  McCIoud. 

WINTON.  OKLA.— The  Highland  Telephone  Company  has  filed 
articles  of  incorporation.  The  company  is  capitalized  at  $3,600  and  the 
incorporators  are  Martin  Daniel  and  others. 

BUTLER.  PA.— Articles  of  incorporation  have  been  filed  for  the  Butler 
&  Chicora  Street  Railroad  Company  with  the  Secretary  of  State  for  the 
purpose  of  building  a  railway  from  Butler  to  Chicora  and  Kaylor,  a  dis- 
tance of  fifteen  miles.  The  company  is  capitalized  at  $90,000.  and  the 
directors  are:  John  Daly,  of  Pittsburg,  president;  W.  C.  Criswell.  W.  J. 
Horgan,  W.  G.   Stein  and  E.  W.   Dervey. 

ALAMO,  TENN. — The  Crockett  County  Telephone  Company  has  been 
incorporated  by  C.  H.  Scales,  L.  B.  Harwell,  Dr.  John  F.  Sanders  and 
others. 

UNICOT.  TENN.— The  Unicoi  Telephone  Company  has  been  incorpo- 
rated with  a  capital  stock  of  $5,000  by  J.   F.  Toney  and  others. 

DALLAS.  TEX.— The  Ddrio  Tt-lephone  Company  has  been  incorpor- 
ated   with  a  capital  stock  of  $30,000  by  T.  C.   Sharpe  and  others. 

DEWITT.  VA. — The  Dinwiddle  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $5,000.     W.  M.   Sterne  is  president. 

ROANOKE.  VA. — ^The  Roanoke  County  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000.     Monroe  Grast  is  president. 

TACOMA.  WASH.— Articles  of  incorporation  will  soon  be  filed  for  a 
new  company,  which  will  be  known  as  the  -Anacortes  Improving  &  De- 
veloping Company.  The  promoters  are:  E.  S.  Morion,  W.  W.  Robinson 
and  R.  P.  Ball,  of  .Anacortes;  Benjamin  F.  Weeks  and  H.  B.  Spear,  of 
Tacoma.  The  company  proposes  to  construct  an  interurban  railway  con- 
necting Anacortes  and  Sedro  Wooley.  H.  B.  Spear  will  he  chief  engineer 
of  construction  of  the  new  road,  and  Benjamin  F.  Weeks,  general  man- 
ager. 


Legal. 


LIABILITY  OF  ELECTRIC  RAILW.XY  COMPANY  FOR  INJURIES 
RECEIVED  AS  RESULT  OF  FRIGHT  AT  BURNING  OF  FUSE.— 
In  an  action  against  an  electric  street  railway  company  it  appeared  that 
a  passenger  on  one  of  the  company's  cars,  becoming  frightened  at  the 
noise  and  flame  caused  by  the  burning  out  of  a  fuse,  either  jumped  or 
fell  from  the  car  into  the  street,  thereby  sustaining  various  injuries. 
The  fuse-box  in  which  the  trouble  occurred,  which  might  have  well  been 
placed  under  the  ve.stibule  or  in  some  equally  safe  place,  was.  in  fact, 
attached  to  the  outside  sills  of  the  car.  It  was  held  that  the  defendants 
were  liable.  They  knew  the  location  of  the  fuse-box.  They  were  aware 
that  the  fuse  was  designed  to  burn  out  whenever  the  wires  were  over- 
loaded; that  no  one  could  foresee  such  a  happening  or  predict  the  vio- 
lence of  the  explosion  and  the  extent  of  the  electrical  display  accompany- 
ing it,  and  that  passengers  were  sometimes  so  frightened  by  the  noise 
and  flame  that  those  in  charge  of  the  cars  had  diflliculty  in  averting  acci- 
dents. It  was  incumbent  upon  the  defendants  so  to  equip  and  operate 
their  cars  as  to  render  it  improbable  that  passengers  who  were  themselves 
in  the  exercise  of  care  would  suffer  injury;  and  this  obligation  was  im- 
posed for  the  benefit  of  those  whom  the  defendants  cither  knew,  or 
ought  to  have  known,  were  liable  to  he  injured  by  a  non-performance 
of  the  duty.  Lord  vs.  Manchester  Street  Railway.  Supreme  Court  of 
New  Ilaniptihire,  67  Atl.  Rep.   63Q. 

ELECTRIC     RAILWAY    COMPANY     HELD     NOT    LIABLE     FOR 


DEATH  OF  CONDUCTOR  STRUCK  BY  ELECTRIC  LIGHT  POLE 
AT  SIDE  OF  TRACK.— An  action  was  brought  against  the  Rhode  Island 
Company  to  recover  damages  for  the  death  of  a  conductor  who  was  killed 
while  climbing  around  passengers  on  the  running-board  of  his  car  by 
being  struck  by  an  electric  light  pole.  In  an  opinion  which  re^-ersed  a 
verdict  of  $5,000  in  favor  of  the  plaintiff,  the  court  said  upon  the  ques* 
tion  of  contributory  negligence:  "We  are  satisfied  that  the  plaintiff  has 
not  proved  that  the  deceased  was  in  the  exercise  of  due  care  at  the  time 
of  the  accident.  So  far  as  the  evidence  introduced  by  the  plaintiff  is  con* 
cerned,  it  does  not  appear  that  the  deceased  conductor,  at  the  time  be  was 
on  the  running-board,  took  any  precautions  whatever  by  looking  ahead  to 
see  whether  he  could  safely  swing  out  to  pasb  by  a  passenger  standing 
upon  the  running-board  at  the  time  when  he  did  so  attempt  to  pass  and 
was  injured.  It  must  have  been  known  to  him  that  thfte  were  poles  and 
trees  or  similar  obstructions  all  along  the  line  of  the  road;  and,  while  be 
would  be  justified  (in  the  absence  of  special  warning  or  of  actual  knowl- 
edge) in  assuming  that  he  could  safely  stand  and  pass  along  the  running- 
board  without  danger  in  the  ordinary  way,  he  would  not  be  justified  in 
assuming  that  he  could  at  any  time  or  place  swing  out  to  any  distance  be 
might  find  convenient  for  the  purpose  of  passing  passengers  standing 
upon  the  running-board.  If  it  became  neccssarj*.  as  it  often  is,  so  to 
swing  out  and  pass,  it  would  plainly  be  his  duty  to  look  ahead  and  sec 
that  he  could  pass  safely  in  that  manner."  Negligence  on  the  part  of  the 
defendant  was  claimed  on  account  of  the  rate  of  speed  at  which  the  car 
was  traveling  at  the  time  of  the  accident,  but  it  was  answered  that  the 
speed  of  the  car  must  at  all  times  be  subject  to  the  control  of  the  con- 
ductor,  both  because  of  the  duty  to  obey  municipal  ordinances  relating  to 
speed,  and  because  it  might  often  be  necessar>-  to  lessen  the  speed  as  a 
matter  of  safety  to  the  passengers  as  well  as  to  the  conductor  himself. 
He  had  full  right  to  regulate  the  speed  of  the  car  as  he  saw  fit — to  slow 
down  or  even  to  stop,  if  necessary- — in  order  that  he  might  safely  collect 
his  fares.  Savage  vs.  Rhode  Island  Company,  Supreme  Court  of  Rhode 
Island.  67  Atl.  Rep.  633. 

LIABILITY  OF  LIGHTING  COMPANY  FOR  ACCIDENT  DUE 
TO  DEFECTIVELY  INSTALLED  ARC  L.-VMPS.— The  plaintiff  in  an 
action  against  a  light  and  power  company  sought  to  recover  damages  for 
personal  injuries  received  under  a  novel  state  of  facts.  It  appears  that 
a  furniture  company  doing  business  at  Wavcrly.  N.  Y.,  employed  the 
plaintiff  as  a  clerk  in  its  store.  A  main  aisle  ran  from  the  front  to  the 
rear  of  this  store  in  the  centre  thereof,  over  which  were  suspended  three 
large  arc  lamps.  About  three  months  after  the  lamps  were  put  up  the 
plaintiff  was  engaged  in  sweeping  out  the  store,  when  the  hook  holding 
the  lamp  in  the  rear  of  the  store  pulled  out.  thus  permitting  it  to  fall 
suddenly,  and  the  lamp,  in  its  descent,  struck  the  plaintiff  upon  the 
head.  The  result  was  that  the  plaintiff,  who  was  alone  in  the  store,  was 
rendered  unconscious,  and  when  he  revived  had  no  recollection  of  the 
falling  of  the  lamp  and  the  blow  upon  his  head;  he  was  found  lying  on 
the  floor,  bleeding  profusely  from  a  scalp  wound  and  feeling  faint  and 
confused.  In  regard  to  the  installation  of  the  lamps,  the  manager  of  the 
furniture  company  testified  that  he  called  upon  the  defendant  and  it 
undertook  to  put  arc  lamps  in  the  store.  It  was  proved  that  the  furni- 
ture company  assumed  no  responsibility  whatever  as  to  the  lamps.  There 
was  no  written  contract  between  the  furniture  company  and  the  defendant 
company,  but  the  oral  agreement  was  in  brief  that  the  defendant  com- 
pany  was  to  remain  the  owners  of  the  arc  lamps — was  to  place  them  in 
position  and  continue  in  the  exclusive  management  and  control  of  them; 
that  its  representative  was  to  call  weekly,  keep  them  in  repair,  furnish 
carbons  and  clean  them;  and  they  were  to  present  to  the  furniture  com- 
pany monthly  bills  for  the  use  of  the  lamps  and  for  the  services  rendered. 
An  employee  of  the  defendant  company,  who  had  been  selected  by  it  to 
place  these  lamps  in  position,  swore  that  his  business  was  that  of  a  trim- 
mer of  electric  lamps,  and  that  it  was  not  part  of  his  duties  to  put  up 
arc  lamps,  and  that  there  were  a  number  of  men  there  connected  with 
the  company  whose  business  it  was  to  install  the  arc  lamps.  While  no 
case  was  cited  presenting  a  precisely  similar  state  of  facts,  it  was  held 
to  be  clear  that  the  liability  of  the  defendant  might  be  sustained  upon 
well  settled  principles  of  law  that  have  been  applied  to  kindred  cases. 
By  virtue  of  its  contractual  relations  with  the  furniture  company,  it  was 
held  liable  to  the  exercise  of  reasonable  care  in  placing  its  own  property 
in  the  store  of  the  furniture  company,  for  which  it  was  receiving  monthly 
compensation.  To  this  extent  the  defendant  company  placed  itself  in  the 
position  of  tenant  in  possession  of  the  store  as  to  all  persons  lawfully 
entering  it.  Fish  vs.  The  Waverly  Electric  Light  &  Power  Company. 
AVa'  York  Latv  Journal.  Oct   24.   'oo-. 


Personal. 


MR.  GEORGE  G.  WILSON  lias  bctii  ticotcd  a  dir«tor  of  the  Wood- 
burnc  Electric  Light.  Heat  &  Power  Company,  of  Sussex,  N.  J.,  to  fill  the 
vacancy  caused  by  the  death  of  his  father. 

MR.  CH.VRLES  E.  .NNDERSON.  formerly  of  the  American  Electrical 
Works,  Phillipsdale.  R.  L.  has  accepted  the  position  of  superintendent  with 
the  Westchester  .Appliance  Company,   Yonkers.   N.   Y. 

MR.  C.  C.  SCIIOEX,  of  Springfield.  Mo.,  has  resigned  as  general 
manager  of  this  district  of  the  Ozark  Bell  Telephone  Company  to  accept 
a  position  in  the  telephone  sales  department  of  the  Standard  Electrical 
Company,  at  Cincinnati,  Ohio,  which  is  a  branch  of  the  Western  Electric 
Company. 

MR.  TREn  McKlN'NEV  h.is  resigned  as  manager  of  the  Edgerlon 
Telephone  Company,  of  Edgerton,  Wis.,  a  position  he  has  held  for  eight 
years.      Mr.    McKinney  has  been   appointed   general  superintendent   of  the 
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toll   lines  of  the   Badger   State   Telephone   Company's   lines  in    Wisconsin. 
Edgerton  will  be  his  headquarters  for  the  present. 

MR.  EDWARD  POTTER,  superintendent  of  the  Union  and  the  Dart- 
mouth &  Westport  Street  Railway  companies,  of  New  Bedford,  Mass.,  has 
been  appointed  assistant  manager  of  the  Seattle  Electric  &  Power  Com- 
pany, of  Seattle,  Wash.  Mr.  Potter  will  assist  in  the  entire  management 
ot  the  property. 

MR..  EDGAR  E.  STARK,  formerly  employed  as  engineer  with  John 
Martin  &  Company  on  the  Pacific  Coast  as  agents  for  the  Stanley  Electric 
Manufacturing  Company,  and  more  latterly  as  engineer  with  the  Waipori 
Falls  Electric  Power  Company,  and  assistant  engineer  with  Noyes  Brothers, 
Dunedin,  New  Zealand,  has  been  appointed  city  electrical  engineer  for 
Punedin.  He  assumed  the  duties  of  the  oftlce  on  Sept.  28,  after  having 
ser\-cJ  as  acting  city  electrical  engineer  lur  two  months.  The  municipality 
ha.«  a  large  street  railway  and  electric  lighting   department. 

MR.  BION  J.  ARNOLD  has  arrived  in  this  city  from  Chicago  to  take 
up  his  special  work  as  a  consulting  engineer  for  the  Public  Service  Com- 
mission. He  is  in  much  better  health  and  has  practically  recovered  from 
his  serious  accident  of  last  summer.  He  is  to  prepare  a  report  upon  the 
equipment  and  operation  of  the  subway,  and  to  advise  the  commission 
how  the  service  may  be  increased — how  a  greater  number  of  trains  and 
cars  may  be  run  and  how  the  movement  of  passengers  may  be  facilitated. 
If  he  considers  it  advisable  to  recommend  a  new  type  of  car  or  the 
reconstruction  of  the  present  cars  he  is  at  liberty  to  do  so.  No  restric- 
tions have  been  imposed,  and  the  commission  expects  and  desires  a  full 
report  suggesting  anything  that,  in  his  opinion,  will  increase  the  service 
of  the  subway  and  the  comfort  of  the  passengers.  It  is  expected  that 
the  report  will  be  filed  very  soon. 

MR.  GEORGE  WESTINGHOUSE.— A  very  interesting  review  of  the 
'life  work  of  Mr,  George  Westinghouse  appears  in  the  New  York  Times 
of  Nov.  3.  It  begins  as  follow^:  "Westinghouse  could  make  brakes  to  stop 
ever>'  railroad  train  in  the  country,  but  he  couldn't  brake  himself.  He 
could  invent  signals  so  perfect  that  a  mile  a  minute  became  a  common- 
place railroad  speed,  but  when  he  was  running  himself  far  beyond  that 
clip  he  wouldn't  even  look  out  of  his  cab  window  to  see  if  the  financial 
danger  signals' were  up.  In  this  way  a  wise  old  Wall  Street  man  accounted 
one  day  last  week  for  the  temporary  check  that  came  to  George  Westing- 
house in  the  appointment  of  receivers  for  several  of  the  great  enterprises 
in  which  he  is  the  dominating  factor.  Not  that  the  financier  thought  for  a 
moment  that  Westinghouse  had  been  wrecked;  he  knew  the  man  too  wtll. 
even  if  his  familiarity  with  the  conditions  of  the  receivership  had  not 
been  sufficient  to  contradict  any  supposition  of  that  order." 


Trade  Publications. 


LIDGERWOOD  M.\NUFACTURING  COMP.\NY,  96  Liberty  Street. 
New  York  City,  has  issued  a  quarto  four-page  bulletin  on  its  slip-drum 
electric  winches  for  hauling  in  car  floats.  The  device  operates  under  the 
control  of  one  man.  The  winch  was  first  adopted  by  the  Pennsylvania 
Railroad  and  is  now  being  generally  introduced. 

POND  TURRET  LATHE.— The  Niles-Bement-Pond  Company  has 
issued  a  44-page  catalogue  devoted  entirely  to  the  Pond  rigid  turret  lathe, 
a  machine  designed  for  producing  work  ordinarily  done  on  engine  lathes, 
and  especially  adapted  to  such  work  as  gear  blanks,  fly  wheels,  gas  engine 
cylind<?rs,  etc.  A  large  number  of  illustrations  show  different  types 
of  the  lathe  and  of  its  application  to  various  classes  of  work. 

AUTOMATIC  REFRIGERATION.— The  Automatic  Refrigeration 
Company,  Hartford,  Conn.,  has  issued  a  folder  in  which  is  pointed  out 
in  concise  form  the  advantages  of  its  system  of  automatic  refrigeration. 
In  this  system  the  apparatus  is  run  by  an  electric  motor  in  connection 
with  automatic  devices,  so  that  the  instant  a  desired  temperature  is 
reached,  the  system  suspends  operation  and  all  expense  ceases. 

MINNEAPOLIS  STEEL  &  MACIIINKKV  COMPANY,  of  Minneapo- 
lis, Minn.,  has  issued  in  a  very  neat  little  pamphlet  a  clever  article 
by  Elbert  Hubbard  on  the  Mammoth  Cave,  now  in  its  innocuous 
desuetude.  It  is  called  "What  Happens  When  Advertising  Stops"  and 
is  well  worth  reading.  Besides  for  so  small  a  pamphlet  it  carries  a 
very  big  moral.  Incidentally  there  i.s  some  engine  data  and  a  word 
about  the  Twin  City  heavy  duty  Corliss  engine. 

THE  PITTSBURGH  TRANSFORMER  COMPANY  has  issued  for 
October  a  very  interesting  folder,  giving  some  data  as  to  how  many  of  its 
transformers  fail  from  various  causes  and  have  been  returned  to  the 
factory.  The  number  in  1906  wa?  only  43.  and  thus  far  in  1907  the 
number  is  only  four.  In  1899  is  was  twelve.  The  gain  in  output  has 
been  so  to  So  per  cent  in  same  years.  The  test  of  time  and  endurance 
is  evidently  a  good  one   for  the  Pittsburgh  Transformer   Company. 

NERNST  LAMP  COMPANY.  Pittsburg,  Pa.,  has  recently  issued  a 
most  dainty  little  pamphlet  called  *'Lux,"  comprising  several  issues  of  the 
miniature  magazine  bearing  that  name  devoted  to  the  introduction  of  the 
Nernn  lamp  by  the  process  of  reasoning  and  argument  Another  hand- 
some and  interesting  publication  is  that  entitled  "Bank  and  Office  Lighting 
by  El*ctricity,"  just  issued,  which  describes  and  illustrates  a  number  of 
installations  in  which   the   Nernst  lamp  has  proved   its  merits  and  special 

THE  CRESCENT  COMPANY,  of  Valparaiso.  Ind..  has  issued  circu- 
lars descriptive  of  its  protector  lamp  guards,  of  which  it  makes  a  specialty. 
These    are    manufactured    in    a    large    varirty    of    shapes,    sizes   and    styles 


of  finish.  The  company  has  also  a  line  of  novelties  in  its  portable  guard, 
its  "Innovate**  cord  adjuster;  the  Crescent  time  switch;  coloring  fluid 
and  lamp  frosting;  soldering  paste;  electric  flasher,  universal  cord  spools; 
toggle  bolts,  etc.,  and  its  literature  illustrating  and  describing  these 
will   be  gladly   sent  to   any   address   upon   application. 

MERCURY-VAPOR  RECTIFIERS.— Much  information  concerning  the 
installation  and  operation  of  single-phase  mercury-vapor  current  rectifiers, 
is  given  in  circular  No.  114S  of  the  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburg.  Pa.  The  rectifiers  are  built  for  ratings 
of  from  40  to  120  volts  and  from  5  to  30  amperes  on  the  output  side.  It 
is  stated  that  at  the  maximum  e.  m.  f.  the  efficiency  is  more  than  .80  and 
the  average  power  factor  at  any  e.  m.  f.  is  approximately  .90. 

VICTOR  COMBINATION  METERS.— The  H.  W.  Johns-Manville 
Company,  100  William  Street,  New  York,  has  issued  a  handsome  cata- 
logue illustrating  and  describing  the  Victor  combination  meter  and  its 
auxiliaries.  This  interesting  type  of  meter,  which  is  a  direct-current  in- 
strument, is  a  combination  of  a  voltmeter,  ammeter  and  wattmeter.  One 
of  the  two  hands  plays  along  an  ampere  scale,  the  other  hand  along  a 
volt  scale,  and  the  intersection  of  the  two  hands  comes  over  a  watt  scale, 
the  latter  occupying  the  central  portion  of  the  dial. 

ELECTRIC  LIGHTING  LITERATURE.— Several  thousand  copies  of 
the  "Electric  Jingles"  and  "When  the  Sad  Iron  Smiled,"  written  and 
issued  by  Miss  C.  Beckwith,  have  been  sold  to  central  station  companies, 
and  a  number  of  large  orders  have  been  received  during  the  past  month. 
Both  text  and  illustrations  of  these  clever  brochures  render  them  excellent 
matter  for  public  distribution  in  any  "electricity  sales"  compaign,  while 
their  low  price  is  quite  a  consideration.  Sample  copies  and  prices  can 
be  had  upon  inquiry  addressed  to  her  office  at  the  Flatiron  Building, 
New  York  City. 

FRANKLIN  BULLETIN.— The  Franklin  Electric  Manufacturing 
Company,  Hartford,  Conn.,  has  issued  its  Bulletin  No.  3  giving  some 
points  concerning  its  Novi  and  Femco  incandescent  lamps.  The  bulle- 
tin is  handsomely  gotten  up.  It  is  printed  in  colors,  each  page  having 
an  artistic  head  and  tailpiece,  and  illustrations  show  the  general  con- 
struction of  the  lamps  above  named,  besides  other  subjects.  The  front 
cover  is  of  artistic  design  and  attractively  colored.  The  bulletin  was 
gotten  up  especially  for  distribution  at  the  Atlantic  City  convention  of 
the   Street   Railway  Association   this  week. 

GOULD*  STORAGE  BATTERY  COMPANY,  341  Fifth  Avenue.  New 
York  City,  has  just  issued  a  third  revised  edition  of  its  excellent  pamphlet 
devoted  to  a  description  of  its  Gould  storage  battery  plates,  entitled 
"Facts."  This  is  a  compilation  of  good  technical  data.  It  has  also  issued 
for  October  two  quarto  pamphlets,  one  devoted  to  the  storage  battery 
plants  of  the  Dayton  &  Western  Railway,  and  the  other  to  the  plant  of 
the  Rutland  (Vt.)  Railway,  Light  &  Power  Company,  in  which  the 
Gould  batteries  are  used  in  conjunction  with  rotaries  and  the  alternating 
current  system,  to  a  total  capacity  of   11 00  amperes. 

BLAKE  SIGNAL  &  MANUFACTURING  COMPANY,  246  Summer 
Street,  Boston.  Mass.,  has  issued  a  handsome  and  interesting  pamphlet, 
entitled  "Requirements  for  Efficient  Telephone  Train  Dispatching."  It 
deals  with  the  Blake  telephonic  apparatus  and  methods  for  this  purpose. 
and  brings  out  their  superiority  to  the  telegraph.  A  number  of  testi- 
monials are  quoted  from  traction  companies  embodying  their  experience 
with  the  system.  The  front  and  back  covers,  outside  pages,  show  the  sig- 
nal itself,  in  red,  in  and  out  of  operation,  as  governed  from  the  dis- 
patcher's desk.     The  full  modus  operandi  is  carefully  explained. 

MERCURY  ARC  RECTIFIERS.— Mercury  arc  rectifiers  are  the  sub- 
ject of  Bulletin  No.  4530,  issued  by  the  General  Electric  Company.  A 
brief  outline  of  the  theory  of  the  apparatus  is  given  in  the  bulletin,  and 
various  types  of  rectifying  sets  arc  described  and  illustrated,  including 
ignition  battery  charging  outfits  for  gasoline  automobiles;  internal  combus- 
tion engines,  etc.;  small  motor  rectifier  outfits  for  supplying  direct  current 
for  small  dental  motors,  etc.;  garage  panels  for  charging  vehicle  batteries, 
and  standard  commercial  outfits  for  charging  storage  batteries  in  general, 
operating  arc  lamps,  searchlights  and  similar  apparatus,  for  railway  signal 
systems,   electroplating,  etc. 

HEATING  AIR  AND  WATER.— A  i6pagc  booklet  has  recently  been 
issued  by  the  Green  Fuel  Economizer  Company,  of  Matteawan.  N.  Y. 
The  first  seven  pages  of  the  booklet  are  devoted  to  a  reprint  of  an 
article  by  Herr  C.  Eberle,  of  Munich,  on  "The  Influence  of  Boiling  by 
Steam  on  the  Boiler  Plants  of  Breweries."  in  which  it  is  shown  that  the 
highest  economy  is  reached  only  when  both  the  exhaust  steam  from  the 
different  machines  about  the  brewery  and  the  waste  gases  from  the 
boiler  furnace  arc  utilized  for  producing  hot  water.  An  example  is  fcully 
worked  out  with  diagrams  and  lay. tut  of  machinery  to  show  this.  The 
second  part  of  the  pamphlet  takes  up  the  use  of  warm  or  cold  and 
moistened  air  for  promoting  germination,  and  of  the  use  of  hot  dry  air 
in  the  malt  kiln.  By  utilizing  blowers  to  move  this  air.  much  quicker 
and  belter  results  may  be  obtained  than  by  methods  relying  upon  natural 
draft.  It  is  also  possible  to  run  the  plant  to  full  capacity  at  all  times 
of  the  year  and  in  all  conditions  of  the  weather. 

WRIGHT  DEMAND  INDICATORS.— Bulletin  No.  4.S33.  of  the  Gen- 
eral Electric  Company,  is  devoted  to  the  Wright  demand  indicator,  which 
has  been  extensively  adopted  for  central  station  meter  service,  and  is  also 
used  in  determining  load  factor,  the  maximum  output  of  generators,  trans- 
formers, feeders,  etc.  It  consists  of  a  small  difTercnttal  thermometer, 
having  one  of  tis  bulbs  surrounded  by  a  heating  band  carrying  all.  or  a 
d«finite  shunted   part,  of  the  total  current.     The  expansion   of  air  in  this 
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bulb  forces  the  liquid  in  the  '*U*'  tube  of  the  differential  thermometer  into 
the  opposite  leg  and  causes  it  to  overflow  into  a  central  or  index  tube  con- 
nected to  the  upper  end  of  the  "U."  The  hciRht  of  the  liquid  in  the 
index  tube  is  read  on  the  indicator  scale  and  marks  the  maximum  demand 
of  the  circuit.  The  bulletin  describes  and  illustrates  the  several  sizes  of 
instruments  manufactured,  together  with  capacities,  prices,  dimension 
diagrams,  scales,  etc. 

H.  T.  PAISTE  COMPANY  has  issued  an  attractive  number  of 
"Paistcry"  for  October,  dealing  with  its  specialties  in  weatherproof  plugs, 
Paiste   rosette  sockets,   bracket    Fielding   rosettes,    panelettes,   etc. 

MOTOR  RIIEO.STATS.— Rheostats  for  motor  starting  purposes  and  for 
varying  the  field  strength  of  shunt  connected  motors  arc  described  and 
illustrated  in  circular  No.  1139,  of  the  Westinghouse  Electric  &  .Nfanufac- 
turing  Company,   East  Pittsburg.  Pa. 

Lir.MTNINCi  PROTECTIVE  APPARATUS.— A  good  discussion  of 
lightning  phenomena  and  of  the  apparatus  that  may  be  employed  for 
urotecting  electrical  disturbances  is  given  in  circular  No.  1132  of  the 
Westinghouse   Electric  &   Mmanufacturing  Company,   Pittsburg,  Pa. 

BRONZE. — The  .\nsonia  Hrass  &  Copper  Company,  99  John  Street, 
New  York,  has  issued  a  booklet  describing  tests  and  applications  of  Tobin 
bron7c.  Tobin  bronze  is  remarkable  for  its  high  elastic  limit,  tensile 
strength,  hardness  and  uniform  texture.  It  is  adapted  for  a  variety  of 
purposes  where  a  strong  non-corrosive  metal  is  required. 

CONTROL  RESISTORS.— Circular  No.  1122.  of  the  .Westinghouse 
Electric  &  Manufacturing  Company.  Pittsburg.  Pa.,  deals  with  grid  type 
resistors  for  use  with  railway  motor  equipments.  The  resistors  are 
formed  of  cast-iron  griefs,  insulated  at  the  supporting  points  by  means  of 
mica. 

niRECT-CURUENT  MOTORS.— Two-pole  motors  rated  at  from  .5  hp 
to  1.5  hp  and  four-pole  motors  rated  at  from  2.5  hp  to  12.5  hp  are  de- 
scribed in  Bulletin  No.  147  of  the  H.  F.  Sturtevant  Company,  Hyde  Park, 
Mass.  Eight-pole  motors  rated  at  from  7.5  hp  to  225  hp  are  discussed  in 
Bulletin   No.    144   of   the   same  company. 

BENJAMIN  SPECIAI-TIES.— The  Benjamin  Electric  Manufacturing 
Company,  Chicago,  has  just  issued  a  supplementary  bulletin  containing 
additions  and  changes  affecting  its  catalogues  B-17  and  B-i7.\.  A  num- 
ber of  new  devices  worthy  of  the  attention  of  the  lighting  fixture  trade 
are  listed  therein. 

CONTROLLERS  FOR  CRANE  AND  HOISTING  MOTORS  are  de- 
scribed in  circular  No.  1143.  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  Pittsburg,  Pa.  The  controllers  are  designed  for  regulating 
the  speed  and  reversing  the  direction  of  rotation  of  series-connected  and 
compound-connected  direct-current  motors. 

ELECTRO-STATIC  VOLTMETER.— Folder  No.  4086,  of  the  Westing- 
house Electric  &  Manufacturing  Company,  Pittsburg,  Pa.,  describes  a  type 
of  electro-static  voltmeter  for  which  it  is  claimed  that  it  eliminates  the 
faults  common  to  the  ordinary  construction,  and  represents  the  most  con- 
venient and  satisfactory  apparatus  available  for  high-pressure  measure- 
ments. 

ELECTRIC  MACHINERY  COMPANY,  of  Minneapolis.  Minn.,  has 
recently  issued  bulletins  Nos.  77  and  84.  The  former  illustrates  and  de- 
scribes its  direct  current  motors  and  generators,  while  the  second  deals 
with  its  revolving  field  alternating  current  generators.  Very  full  details 
are  given.  The  company  has  also  issued  a  list  of  100  first-class  institu- 
tions using  its  apparatus. 

DIELECTRIC  COMPANY  OF  AMERICA,  of  Belleville,  N.  J.,  has 
just  issued  a  circular  on  underground  transmission,  in  which  its  system 
of  conduits  with  bridge  blocks  of  porcelain  and  fibre,  protected  with  in- 
sulating compound,  is  fully  explained.  A  number  of  testimonials  are 
included  as  to  the  Dielectric  compound,  and  the  whole  system  is  fully 
illustrated  in   detail. 

TIME  STAMP  FOR  TELEPHONE  TOLL  LINE  SWITCHBOARDS 
is  fully  described  in  a  booklet-  recently  issued  by  the  Automatic  Time 
Stamp  Company,  160  Congress  Street,  Boston,  Mass.  The  stamp  prints 
the  hour,  minute  and  second,  n.  ni.  and  p.  m.,  and  the  day,  month  and 
year,  when  a  telephone  toll  line  conversation  begins  and  when  it  ends,  and 
it  computes  and  records  the  elapsed  time  to  a  second. 

IDEAL  ENGINES.— The  latest  edition  of  the  catalogue  of  the 
Meal  engine,  made  hy  A.  L.  Ide  &  Sons.  Springfield.  111.,  is  a  handsome 
specimen  of  trade  literature.  The  Ideal  engine  is  described  in  complete 
detail  in  connection  with  admirable  illustrations  and  a  number  of  full- 
page  cuts  showing  application,  most  of  the  latter  views  being  of  direct- 
current  generating   units. 

STEAM  GAUGES.— The  Williams  Gauge  Company.  Pittsburg,  Pa.,  has 
issued  an  excc])tionally  well  worded  illustrated  folder,  entitled  "Two 
Hundred  Per  Cent  Investments."  more  than  one-half  of  which  is  devoted 
to  a  <liscusston  of  economy  in  business  and  the  remainder  of  which  deals 
with  economy  in  steam  production.  The  joo  per  cent  investment  relates 
to  the  purchase  of  sleam-lKiiler  appliances  that  save  in  coal  an  amount  iwr 
year  equal  to  twice  the  total  cost  of  the  'appliances. 

CATENARY  LINE  .MATERIAL.— In  Bulletin  No.  45^8.  "f  the  Gen- 
eral Electric  Company,  32  pages  are  given  to  a  very  complete  descrip- 
tion of  the  devices  manufactured  for  catenary  overhead  conslruclion.  A 
great    many    new    designs    in    frogs,    crossings,    hangers,    etc.,    have    been 


made  necessary,  and  numerous  illustrations  of  separate  part«  a«  well  as  of 
complete  installations  are  of  immediate  interest.  The  system  consists 
essentially  of  a  slack  messenger  cable,  from  which  the  trolley  wire  is 
supported  by  means  of  special  hangers  so  distributed  as  to  maintain  it 
practically  without  sag  between  suspension  points.  The  catcnar>'  system 
offers  mechanical  advantages  of  longer  pole  spacing  and  straighter  trolley 
wire  and  a  flexibility  in  the  line  which  avoids  the  hammer  blow  of  the 
collector  at  suspension  points  and  reduces  the  danger  of  mechanical 
breakage. 

THE  NA\Y  BULLETIN.— A  booklet  which  should  prove  exceedingly 
useful  to  all  who  sell  electric  'motors  or  motor-driven  machiner>*  to  the 
Navy  Department  has  just  been  issued  by  the  CutlerHammer  .Manufac- 
turing Company,  of  Milwaukee,  maker  of  electric-controlling  devices. 
This  company  for  many  years  has  made  a  special  study  of  Navy  Depart- 
ment requirements,  and  in  this  booklet  full  descriptions,  illurtrations.  di- 
mension diagrams  and  shipping  weights  are  given  on  carting  l>anels, 
speed-regulating  panels,  machine-tool  controllers,  resislanco.  circuit- 
breaker  panels,  etc.  In  the  preface  to  the  booklet  in  question  attention  is 
called  to  the  fact  that  navy  specifications  preclude  in  nearly  all  instances 
the  use  of  ordinary  controlling  panels,  and.  furthermore,  that  apparatus 
acceptable  for  use  in  navy  yards  will  not  always  be  acceptable  if  supplied 
for  use  on  shipboard.  How  to  select  the  proi»er  piece  of  a|>i*aratu«>  in  each 
case  is  fully  explained,  and  in  addition  to  numerous  illustrations  of  elec- 
tric-controlling appliances  conforming  to  Bureau  of  Construction  and  Re- 
pair and  Bureau  of  Equipment  specifications,  the  booklet  includes  several 
views  of  battleships  equipped  with  Culler-Hammer  controllers. 

MOTOR-STARTING  RHEOSTATS— The  General  Electric  Company 
describes  in  Bulletin  No.  4532  some  recently  perfected  lines  ol  direct- 
current  motor-starting  theostats  in  ratings  up  to  50  hp  and  550  volts. 
Type  SA  rheostats  are  made  for  one-minute  duty,  with  no-voltage  re-* 
lease,  and  are  suitable  for  use  with  shunt,  compound  or  scries- wound 
motors.  Type  SO  are  similar  to  type  S.\.  but  have  in  addition  to  the 
no-voltage  release  attachment  an  overload  coil  in  series  with  the  motor 
armature.  Slight  variations  in  design  are  made  for  rheostats  of  different 
capacities  in  order  to  meet  more  suitably  required  conditions,  and  the 
bulletin  illustrates  the  various  styles.  -\n  improved  type  of  resistance 
unit,  known  as  the  Form  P.  is  used  in  the  smaller  capacities.  This  is  an 
enclosed  unit  made  of  low- temperature  coefficient  resistance  wire  wound 
on  a  strong  tube.  The  tube  is  not  brittle  and  is  treated  with  a  special 
compound,  which  forms  a  coating  both  inside  and  out.  thus  reinforcing 
it  and  making  a  very  strong  ^nd  solid  construction.  The  unit  is  after- 
ward thoroughly  baked,  and  when  completed  is  claimed  to  withstand 
very    rough    usage. 

CURTIS  STEAM  TURBINES.— In  Bulletin  No.  4534.  recently  issued 
by  the  General  Electric'  Company,  horizontal  shaft  type  Curtis  fteam  tur- 
bine sets  up  to  300-kw  capacity,  both  direct  current  and  alternating  cur- 
rent, are  described,  as  arranged  to  operate  either  non-con  icnsing  or  con- 
densing. The  generators  have  commutating  ix>les  and  special  commutator 
construction,  particularly  adapting  them  to  continuous  operation  with  lit- 
tle attention.  Among  the  advantages  pointed  out  arc  that  thc*c  turbines 
require  less  floor  space  than  any  type  of  horizontal  engine  and  about  the- 
same  floor  space  as  vertical  engines,  but  have  much  less  height.  Owing 
to  their  light  weight,  small  size  and  the  absence  of  reciprocating  parts. 
massive  foundations  are  unnecessary.  These  features,  together  with  the 
small  attendance  required  and  the  smoothness  of  operation,  make  them 
particularly  suitable  for  supplying  light  and  power  in  mills,  machine  shops, 
laundries,  apartment  houses,  for  heating  and  lighting  plants  on  *tcam  ves- 
sels, office  buildings,  railway  stations  and  for  train  lighting.  They  are  also 
extensively  used  for  exciting  alternating-current  generators  in  central 
power  stations. 

ELECTRIC  STOR.VGE  BATTERY  COMPANY.  Philadelphia.  Pa-. 
has  just  issued  two  new  bulletins.  One  of  these  is  devoted  to  the  chloride 
accumulator  for  alternating  current  regulation,  with  a  split  ind*  variable 
ratio  converter  developed  by  the  company  and  with  its  carbon  regulator. 
The  other  pamphlet  describes  such  regulation  as  applied  u>  the  single- 
phase  system  of  the  Spokane  &  Inland  Railway.  Mr.  J.  B.  Ingcrsoll, 
general  manager  of  the  company,  in  consultation  with  the  engineers  of 
the  Electric  Storage  Battery  Company,  conceived  the  idea  of  rrimbining 
in  one  piece  of  apparatus  an  induction  motor  to  o|>erate  from  the  supply 
power,  a  single-phase  generator  to  deliver  the  required  power  to  the 
load  and  a  direct  current  machine  to  act  either  as  a  generator  or  a 
motor,  according  to  whether  the  railway  load  *is  momentarily  belrfw  or 
above  its  average  value,  the  three  machines  being  direct  connected  and 
mounted  on  a  common  bed  plate.  The  direct  current  machine  gives 
power  to  or  lakes  power  from  a  battery  of  "chloride  accumulators"  con- 
nected across  its  terminals  in  series  with  a  regulating  booster  controlled 
by  the  carbon  regulator.  The  latter  is  o|>cratcd  by  the  alternating  current 
in  the  60-cycle  supply  line,  and  insignificant  changes  ot  current  in  this 
line  acting  on  the  regulator  cause  the  batler>-  to  charge  from  or  dis- 
charge into  the  direct  current  machine  and  relieve  the  line  of  the  load 
fluctuations.  The  action  of  the  combination  is  as  follows:  The  single- 
phase  generator  delivers  current  to  the  railway  according  to  the  demand, 
power  for  -driving  it  being  furnished  by  the  6o-cycle.  three-pha^e  induction 
motor  so  long  as  the  railway  load  is  equal  to  the  average.  Under  this 
condition  the  battery  "floats"  acro?is  the  direct  current  generator,  neither 
charging  nor  discharging.  .\s  soon  as  the  railway  load  falls  off,  how- 
ever, the  carbon  regulator  causes  the  direct  current  machine  l>t  charge 
the  battery  and  take  the  surplus  power  from  the  induction  motor.  On 
the   other  hand,   when   the   railway  load  increases  beyond  the  aver-tce.   the 
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direct  current  machine  immediately  inverts  and  runs  as  a  motor  to  assist 
the  induction  motor,  drawing  power  from  the  battery,  which,  of  course, 
is  forced  to  discharge.  The  action  of  the  carbon  regulator  in  maintain- 
ing a  constant  load  has  been  so  often  described  that  nothing  need  be 
said  on  this  point  here,  except  to  add  that  by  a  proper  design  of  its 
actuating  solenoid  it  can  be  made  to  act  as  effectively  on  alternating 
current  as  on   direct  current  systems. 


"Business  JSfotes. 


THE  BALL  EMilNE  COMPANY.  Erie.  Pa.,  has  opened  a  sales  of- 
fice at  1001  Arcade  Building.  Philadelphia.  Pa.,  under  the  management 
of  Mr.  H.  P.  Penfield.  that  it  may  be  better  able  to  handle  the  growing 
demand  for  its  automatic  and  Corliss  engines. 

FAHX  &  McJUXKEX.  201  East  Sixteenth  Street.  New  Vork,  have 
been  appointed  agents  for  the  Kleuss  vacuum  pumps,  made  by  the 
Pulsometer  Engineering  Company.  61  Queen  Victoria  Street,  London. 
E.   C,   England,   for  the  exhaustion  of  incandescent  tamps. 

THE  SUTHERLAND  MANLTACTURING  COMPANY,  of  Cincinnati, 
Ohio,  manufacturers  of  gas  and  electric  ti.xtures.  has  closed  negotiations 
by  which  its  business  will  be  merged  with  that  of  the  Black  &  Boyd  Manu- 
facturing Company,  of  New  York,  N.  V.,  and  the  business  will  be  trans- 
ferred to  New  Vork  on  Jan.   i . 

THE  .\LLIS-CHALMERS  CO.MP.VNV  has  opened  an  office  at  Dead- 
wood,  S.  I).,  with  Mr.  O.  F.  Purnell  as  district  manager.  Special  atten- 
tion will  be  given  by  Mr..  Purnell  and  the  members  of  his  staff  to  the 
sale  of  mining,  crushing,  pumping,  power  and  electrical  machinery,  pia-iy 
installations  of  which  have  been  made  by  the  Allis-Chalmers  Company  antl 
its  predeces-rors  throughout  that   section  of  country. 

THE  DEAN  ELECTRIC  CO.MP.VNY  has  recently  increased  its  power 
facilities   for  manufacturing  purposes  by    the    installation    of   two   Crocker- 


Wheeler  generators— two  complete  units  operating  independently — and  a 
four  panel  switchboard  built  for  handling  the  total  output  of  600  kw. 
The  generators  are  direct  coupled  Ball  type,  horizontal  cross-compoun<l 
engines  which  receive  steam  at  a  pressure  of  600  lbs.  per  sq.  in.  from 
boilers  of  the  Stirling  type. 

ALLIS-CHALMERS  BRASS  FOUNDRY.— The  brass  foundry  depart- 
ment  of  Allis-Chalmers  Company's  works  at  Cincinnati,  Ohio,  is  one  of  the 
best  arranged  and  equipped  in  the  country.  This  department  turns  out 
50,000  pounds  of  castings  and  upward  per  month,  and  it  is  necessary  to 
produce  a  large  variety  of  work,  including  brass,  bronze  and  aluminum, 
also  various  special  alloys.  The  foundry  at  present  employs  about  si.xty 
men.  A  large  proportion  of  the  molds  are  put  up  on  Tabor  machines, 
which  are  situated  at  one  end  of  the  foundry,  the  molds  beir^g  carried 
back  and  arranged  in  rows  down  the  length  of  the  floor.  The  sand  temper- 
ing and  mixing  machinery  is  arranged  in  the  center  of  the  room.  The 
cleaning  department  is  also  located  in  the  center.  This  places  the  molding 
floors  on  the  sides  nearest  the  windows  where  the  best  of  light  is  obtained. 
.\  trolley  track  is  arranged  over  the  floor  where  the  heaviest  work  is  made 
for  handling  both  molds  and  metal.  The  cleaning  department  is  equipped 
with  metal  band  saws  and  all  of  the  other  machinery  necessary  for  clean- 
ing the  castings.  .\  large  proportion  of  the  castings  made  are  very  light 
and  intricate  in  form,  so  that  the  number  of  pounds  produced  is  but  a  small 
indication  of  the  amount  of  work  necessary  to  turn  them  out.  This  is 
especially  true  of  the  bench  work  and  floor  molding.  A  large  amount  of 
aluminum  castings  is  also  turned  out.  Aluminum  castings,  weighing  over 
700  pounds  and  some  u  feet  in  diameter,  have  been  made  here.  Most  of 
the  metal  is  melted  in  a  battery  of  four  Monarch  oil  furnaces,  which  are 
fired  with  crude  oil.  There  is  no  difficulty  whatever  in  melting  aluminum 
or  any  of  the  other  alloys  in  furnaoes  of  this  type.  For  special  alloys  a 
battery  of  seven  crucible  furnaces  is  provided.  Back  of  the  crucible 
furnaces  there  is  a  core  oven  which  is  heated  by  the  waste  heat  from  these 
furnaces.  The  core  department  is  also  situated  back  of  these  furnaces,  so 
that  the  cores  can  bf  placed  in  the  oven  as  soon  as.  they  are  finished. 
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l"MJi:i»   >TATH.S    PATENTS    ISSUED   OCT.    2c,.    ig^;. 

(Conducted  by  Rosenbaum  &  Stockbridge.  Pat.  Attys.,  41  Park  Row.  X.  V.] 

B6g,2J9.  MOTOR  CONTROL;  E.  R.  Carichoff.  East  Orange.  N.  J.  App. 
filed  Ian.  jS.  igo4.  A  system  for  controlling  electric  motors  par- 
ticularly flesigned  for  elevators,  and  having  contactors  controlled  by 
a   pilot   circuit. 

869.243.  ELECTRICAL  SYSTEM  OF  DLSTRIBUTIGN;  A.  S.  Hub- 
bard, el  al..  (Ireenwich,  Conn.  App.  filed  March  31,  1905.  Relates 
to  electrical  systems  of  distribution  employing  a  branch  circuit  con- 
taining storage  batteries  to  steady  the  load  on  the  main  generators, 
and  automatic  %neans  for  regulating  the  battery  current  to  make  the 
generator   load   constant    within    close   limits. 

689,244-  ELECTRICAL  SYSTEM  OK  DISTRIBUTION;  A.  S.  Huh- 
bard,  et  al.,  Greenwich.  Conn.  App.  filed  July  2.  1906.  Relates  to 
modifications   of    the   above.  , 

689.248.  ENC.INE-STOP  VALVE:  J.  L.  Kimball.  Salem.  Mass.  App. 
filed  jvme  20.  1906.  A  spring- impelled  jiuppet  valve  normally  kept 
in  open  position  by  a  magnet  which  is  de-energized  to  release  the 
valve    member. 

689.275.  HLOCK-SIGXALIXC;  SYSTEM;  L.  H.  Thullcn.  Swissville, 
Pa.  App.  filed  Alay  15.  1907.  Relates  to  electric-signaling  systems 
for  railways  and  particularly  to  a  tab  and  block  system  wherein  the 
current    for    the    signal-operating    relav    in    the    cab    is    obtains!    bv    in- 


869,3  r4 — Resistance    I'nil. 

fliiclion  from  a  wire  or  other  conductor  extemling  parallel  to  the 
track. 

..276.  PROCESS  OF  REDUCINO  COMPOUNDS  WITH  ELEC- 
TRIC.\LLV  DEVELOPED  HEAT;  F.  J.  Tone,  NiaRara  Falls.  NY. 
App.  filed  Sept.  22.  1906.  The  process  of  producing  silicon,  which 
consists  in  subjecting  a  mixture  containing  silica  and  a  compounrl 
containing  silicon,  oxygen  and  carbon  lo  electrically  developed  heat, 
and   reducing   the   silicon    thereby   to   its   elemenlal    form. 

K279.  ELECTRICAL  SYSTEM  OF  DISTRIRUTION ;  E.  Van 
Wagcnen.  New  York.  N.  V.  App.  filed  July.  2.  1906.  Relates  tn 
electrical  systems  of  distribution  and  the  aulomalic  regulation  of  the 
*amc.  Has  a  storage  battery  anrl  a  boo«.ler  employed  in  connection 
with  a  rotary  vertical  or  other  rectifier  device  to  steady  the  loail  on 
a   main   alternating  current   generator. 

K2Hf,.  ELEITRICAL  SYSTEM  OF  DISTRIIIUTION ;  W.  E.  Win 
ship.  New  York.  N.  Y.  App.  I^lr<l  Marrh  7.  1907.  Relates  to  elec- 
trical syMems  of  distribution  employing  an  electric  sloraiie  battery  to 
steady  the  load  on  an  allprnatingcnTrent  generatinfi  plant.  Provides 
mean«  by  which  the  battery  is  rnntrolled  resnectively  to  the  power 
variations  of  the  alternatingcurrrnt  generator  by  varying  the  electro- 
motive  force  of  a  bfM(«tcr  in  icrie*  with  the  battery. 

..30  ARCLAMP  ELECTRnDE;  Kubard  Fleming.  Lynn.  Mass 
.\pp.  filed  Nov.  22.  igo2,  .\n  ar<  lamp  electrode  eonsisiiriK  of  an 
iron    tube    filled    with    iron    parltrlr* 

..301  ARtLAMP  ELECTRODE:  Richard  Fleming.  Lynn.  Mass 
App  filed  March  26,  190J.  An  electrode  consisting  of  an  iron  tube 
filled   mainly   with   iron   oxid.        * 

K^n<3.      ELECTRU  AL    SYSTEM    f)F    DISTRIBUTION;    A.    S.    Ihib- 


bar.i.  Ucllfviilc  X.  1.  Apj..  hlt^a  Juii.-  .M,,  lyon.  Relates  to  alter- 
nating-current systems  of  distribution  supplied  by  an  alternating- 
current  generator  and  especially  lo  the  arrangement  therein  of  a 
special   character    of    transformer   connected    to    a    regulating   circuit. 

869,31.4-  , RESISTANCE  UXIT;  Campbell  Macmillan.  Schenectady. 
N.  Y.  App.  filed  Dec.  i,  1905.  A  resistance  unit  comprising  a  ma- 
terial having  a  negative  temperature  coefficient,  and  a  resistor  hav- 
ing a  positive  temperature  co-efficient  embedded  therein. 

869,317.  APPARATUS  FOR  CEMEXTIXO  THE  FILAMENTS  OF 
ELECTRIC  LAMPS  TO  THE  STEM  WIRES:  X.  Marshall,  Xew- 
ton,  Mass.  App.  filed  July  27.  1906.  Uaf.  a  stem-holding  device,  a 
filament-holding  device,  and  means  operating  to  cause  a  relative 
movement  between  the  devices  which  brings  a  wire  and  filament  end 
into  juxtapositon. 

869.318-  APPARATUS  FOR  CEMEXTIXG  THE  FILAMENTS  OF 
ELECTRIC  LAMPS  TO  THE  STEM  WIRES;  N.  Marshall.  New- 
ton. Mass.  App.  filed  Feb.  8.  1906.  Relates  ^o  modifications  of  the 
above. 

869.321.  IXSULATIXG  M.VTERIAL  AND  METHOD  OF  MANU- 
FACTURING S.\ME;  Robert  Muller.  Munich.  Germany.  .\pp.  filed 
Jan.  6.  1 90s.  An  insulating  composition  comprising  a  f  ragmen  tarv 
mineral  fireproof  material  united  by  filmiform  layers  of  a  pitchy  sub- 
stance   having    a    relatively    high    fusing    point. 

869.348.  ,  STORAGE-BATTERY  GRID;  R.  N.  Chamberlain.  Dcpew. 
N.  Y.  App.  filed  Feb.  5.  1906.  In  order  to  have  a  mechanically 
stronger  storage-battery  electrode,  and  one  which  is  also  electro- 
lytically  superior,  patentee  rolls  the  lead  base  plate  with  deep,  nar- 
row.  \  -shqped  grooves  in  which  the  active   material   is  imbedded. 

869,352.  MOTOR-CONTROL  SYSTEM;  M.  W.  Day.  Schenectady. 
N.  Y.  App.  filed  March  6,  1907.  Has  an  electric  motor  adapted  to 
drive  the  load  at  low  speed,  a  second  motor  adapted  to  drive  the  load 
at  a  higher  speed,  and  means  for  controllmg  the  circuits  of  the 
motors  to  operate  in   a  definite  secpience. 

869.3S6.  MOTOR  CONTROLLER;  Wilhelm  Fiedler.  Berlin,  Germany. 
App'.  filed  April  3,  1906.  Relates  to  devices  for  controlling  electric 
motor  circuits  and  provides  means  by  which  the  motor  may  be  re- 
tarded or  quickly  brought  to  rest  in  a  reliable,  sate  and  efficient 
manner.      Has  a  centrifugal   device  on   the  motor  armature. 

«69.359-  RELAY  FOR  CIRCUIT  BREAKERS:  Max  Fuss.  Berlin,  tier- 
many.  A^)p.  filed  Aug.  26.  1904.  Relates  to  relays  for  use  in  con- 
nection with  circuit  breakers  antl  the  like,  and  has  mechanism  by 
which  the  circuit  may  be  broken  instantaneously  upon  an  excessive 
voltage,  or  after  an  interval  upon  a  slight  voltage,  and  also  upon  a 
reversal    of  power. 

869.364.  AIR-BRAKE  SYSTEM;  L.  .\.  Hawkins.  Schenectady.  X.  Y. 
App.    filed    Feb.    3.    1906.      Electrically   operated   air-brake   system    ha  v. 

*   ing   magnet   operated   valves. 

569.365.  BLOCKSlGNA!<  SYSTEM;  L.  A.  Hawliins.  Schenectady. 
N.  Y.  App.  filed  March  28.  1906.  A  block-signal  system  for  elec- 
trically operating  roads  employing  the  rails  as  return  conductors  for 
power    current.      Has    inductive    bonds    for    connecting    the    block    sec- 

869.168.  ADJUSTABLE  SUPPORT  FOR  TELEPHONE  REl  FIVERS; 
Ross  Higgins.  (  anfield.  Ohio.  App.  file.l  Feb.  27.  1907.  Tubular- 
holding  device   for  telephone   leceivcr. 

869.398.  AUTOM.VTIC  DE\ICE  FOR  PROTECTINt;  TRAINS:  E. 
Unverichl.  .\Itona.  (iermany.  App.  filed  Jan.  8.  1906.  Automatic 
means  for  protecting  railway  trains  and  controlled  by  electric  cir- 
cuits. Designed  to  prevent  a  collision  of  trains  running  in  opposite 
directions   ab'iig   the   same   line,      ("overs  <letails  nf  construction. 

869.403.  STR.MN  INSULATOR:  Albert  Anderson.  Boston.  Mass.  App. 
filed  March  2.  1906.  A  strain  insulator  having  a  metallic  shell  en- 
closing insulating  material  in  which  the  terminals  of  the  conductors 
are   imhrdded. 
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869,404.  STRAIN  INSULATOR:  Albert  Anderson.  Boston,  Mass.  App. 
filed  July  s,   1906.     Kelatcs  to  modifications  of  the  above. 

869.409.  ALARM  ATTACHMENT  FOR  INCUBATORS;  C.  E.  Bene- 
dict, Kansas  Citv,  Kan.  App.  filed  March  10,  1906,  Relates  to  elec- 
tric alarm  attacnment  for  incubalnrs.  lias  thermostat  device  which 
operates  to  close  the  switch   of  an   aKirm   circuit. 

869.410.  INSULATING  COUPLING;  A.  W.  Bcrrcsford.  Milwaukee. 
Wis.  App,  filed  Feb.  21,  1903.  Two  shafts  arc  connected  by  slotted 
blades  with  intermediate   insulating  material. 

869,4'3.  FREQUENCY  CHANGER;  W.  S.  Bralley.  Schenectady.  N.  Y. 
App,  filed  Feb.  5,  1907.  Relates  to  frequency  changes  and  provides 
means  for  tying  together  two  transmission  systems  of  different  fre- 
quency so  as  to  enable  one  system  to   supply  power   to  the  other. 

869,420.  PRINTING  TELEGRAPH;  B.  W.  Cochran,  Los  Angeles,  Cal. 
App.    filed   April    19,    1905,      Printing  telegraph  of   the   type   in    which 


869,403 — Strain     Insulator. 

a  plurality  of  printing  magnets  arc  selectively  operated  by  a  seiirs 
of  impulses,  each  of  said  nia<;nets  being  brought  into  operation  by  a 
scries   of   impulses    having   distinguishing   characteristics. 

>,432.  ELECTRIC  FURNACE;  G.  Gin,  Paris.  France.  App.  filed 
Jan.  25,  1006.  A  furnace  designed  to  simultaneously  and  uninter- 
ruptedly effect  the  several  operations  which  occur  in  the  production 
of  steel,  namely,  fusion,  oxidation  of  impurities,  reduction  of  the 
dissolved  oxid  of  iron,  and  carburization. 

),446.  PROCESS  FOR  MAKING  DRY  CELLS;  P.  L.  Meyer.  New 
York,  N.  Y.  App.  filed  Feb.  19,  1906.  The  zinc  casing  of  the  dry 
cell  IS  revolved  on  its  axis  so  as  to  cement  the  plaster  coating  uni- 
formly on  its  interior  wall  by  centrifugal   force. 

>.449-  MEASURED  •  SERVICE  SYSTEM  FOR  TELEPHONE 
LINES:  J.  L.  McQuarric,  Oak  Park,  III.  App.  filed  Feb.  23,  1906. 
The  combination  with  a  telephone  line  extending  to  two  connection 
terminals,  of  a  connection  register  associated  with  each  terminal, 
means  for  completing  connection  with  cither  terminal,  and  means 
adapted  to  actuate  either  connection  register  placed  in  operative  re- 
lation therewith  in  making  connection  with  the  associated  connection 
terminal. 

M50.  MEASURED  SERVICE  SYSTEM  FOR  TELEPHONE 
LINES;  J.  L.  McQuarrie.  Oak  Park.  111.  App.  filed  Feb.  23,  1906. 
Relates   to   modifications   of   the   above. 

),4S4.  AUTOMATIC  TESTING  AND  RESETTING  MEANS  FOR 
ELECTROTHERMAL  PROTECTORS;  F.  B.  Cook,  Chicago,  111. 
App.  filed  May  19,  1906.  A  testing  device  for  a  heat  cartridge  oper- 
able in  a  given  direction,  comprising  means  for  applying  current  to 
the  cartridge  to  heat  the  same,  and  for  operatini;  the  cartridge  still 
farther  in  the  same  direction  when  thus  heated,  as  a  test  on  the 
latter. 

).455.      MOTOR   CAR;    S.    Otis   and    H.    S. 
filed    July    ^6,     1906.       A    car    in     which 
so  located  as  to  take  up  a  minimi 
accessible  at  all  times  to  the  motorman; 
motor,   and   other   objects. 

i,4S6.  MOTOR  RAILWAY  TRUCK;  S.  Otis.  Chicago,  III.  App.  filed 
Nov,  7,  1906.  A  motor  truck  in  which  the  main  driving  motor  may 
be  operated  continually  in  the  same  direction  of  rotation,  while  the 
drive  wheels  of  the  truck  may  have  their  direction  of  rotation  re- 
versed.     Has   beveled    gear   mechanism   with    clutches. 

>.4S9.  ELECTRIC  RAILWAY  SYSTEM;  W.  B.  Potter.  Schenectady. 
N.  Y.  App.  filed  April  3.  1900.  Relates  to  sectional  electric  rail- 
way systems  provided  with  means  for  preventing  trains  from  ap- 
proaching nearer  to  each  other  than  the  length  of  the  section.  Has 
arrangements  for  operating  the  brakes  and  signaling  devices  espe- 
cially adapted   to  the  system. 

).46o.     ELECTRIC-HEATING      FABRIC;      W.      Richmond.      Memphis. 
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869.46->.  ALARM  DEAD  LOCK:  M.  Shcinman,  New  York.  N.  Y.  App. 
filed  .\ug.  8.  1906.  Alarm  locks  for  doors  having  means  for  (;losing 
an  electric  alarm  circuit  should  an  attempt  be  made  to  force  open 
the  locking  bolt  from  the  outer  side  of  the  door  by  means  of  a  knife 
blade   or   similar   instrument. 

869.464.  ELECTRIC  HEATER:  G.  E.  Stevens.  Lynn,  Mass.  Apn.  filed 
May  23,  1904.  A  water  heater  of  the  type  having  vertical  tubes 
through  which  the  water  flows  and  between  which  the  spiral  resist- 
ance  elements    are    disposed. 

869.465.  THIRD  RAIL  CONTACT  SHOE;  S.  B.  Stewart.  Jr.  Schenec- 
tady, N.  Y.  .Ap|i.  filed  July  5,  1002.  A  collector  shoe  ot  the  type 
in  use  on  electric  trains  for  underneath  contact  rails.  Relates  to 
mechanical    features  of  construction. 
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tion  of  a  btock-stenal  system  having  sectional  rails  energized  by  a 
direct  current  ana  employing  polarized  relays. 
9.468.  ELECTRIC  SIGN;  W.  Wallace,  Philadelphia.  Pa.  App.  filed 
July  2,  1906.  Provides  means  for  mechanically  and  electrically  con- 
necting the  letters  of  a  sign  to  a  supporting  tK>ard  having  parallel 
circuits  by   which  each  letter  can  be  attached  wherever  desired. 

9,531.  RAILWAY  SIGN.\LING;  J.  B.  Struble.  New  York.  N.  Y. 
App.  filed  June  28.  1906.  Relates  to  the  use  of  apparatus  by  means 
of  which  an  alternating  current  in  the  railway  conductors  may  be 
changed  to  direct  current  and  used  in  circuits  for  controlling  the 
passage   of  the  trains. 

9,552.  SIGNAL  APPARATUS;  C.  W.  Coleman.  Wcstfield,  N.  J. 
Apn.  filed  Feb.  4.  i907'  A  signal  has  normal  bias  to  danger  position 
ana  normally  operates  to  go  to  danger  position  in  response  to  said 
bias.  Has  a  fluid-pressure  piston  motor  for  moving  the  signal  to 
safety  position. 

?,55S.  BLOCK-SIGNAL  SYSTEM;  W.  Daves,  Bloomington,  111.  App. 
filed  April  22,  1907-  Provides  a  signal  system  in  which  any  negligent 
action  on  the  part  of  the  signal  man  in  the  manipulation  of  the  ap- 
paratus at  his  station  will  positively  result  in  the  display  and  main- 
tenance of  a  danger  signal  until  normal  conditions  are  resumed. 

9.576.  SIGNALING  SYSTEM;  E.  E.  Kleinschmidt,  New  York.  N.  Y. 
App,  filed  Aug.  10.  1906.  Block'signaling  system  for  single-track  elec- 
tric roads  in  which  the  return  current  is  carried  bv  rails.  Has  means 
for  registering  the  number  of  cars  which  enter  a  block  in  both  direc- 
tions. 

9,591.  METHOD  OF  PREPARING  METALLIC  POWDERS;  W.  P. 
McNulty,  Alleghany,  Pa.  App.  filed  Jan.  25,  1906.  The  method  of 
treating  metallic  powders  for  electroplating  purposes  consisting  in 
cleansing  them   from  greasy  impurities. 

9,595.  TRANSFORMATION  OF  ELECTRIC  CURRENTS;  Wm.  T. 
Taylor,  Chihuahua.  Mexico.  App.  filed  March  14,  1907.  Composite 
polyphase  system   of  distribution. 

j,599.  HYGIENIC  CARTRIDGE  BATTERY;  W.  Thompson  and  J.  C. 
Martin.  Spokane.  Wash.  App.  filed  July  26.  1906.  A  medical  battery 
consisting  of  two  cylindrical  sections  rotatably  jointed  together,  one 
section  containing  a  dry  cell,  and  the  other  section  containing  an 
induction  coil  and  having  an  insulated  cap,  the  sectional  cylinder  and 
insulating  cap  being  respectively  in  circuit  with  the  terminals  of  the 
secondary  winding  of  the  induction  coil. 

9,602.  ELECTRICAL  APPARATUS:  T.  W.  Varley,  New  York.  N.  V. 
App.  filed  Feb.  21.  1906.  Relates  to  an  electrical  apparatus  adapted 
to  operate  at  a  constant  speed  ratio  irrespective  01  changes  in  ibc 
operating  circuit. 

9,634.  WIRELESS  TELEGRAPHY;  W.  S.  Hogg.  United  Sutes  Nax-y. 
App.  filed  Feb.  6,  1907.  A  spark  gap  apparatus  employing  tw^o  elec- 
trodes having  rounded  terminals  with  proximate  edges  of  highest  po- 
tential paraUel  throughout  and  concentrically  arranged  with  respect 
to  each  other. 

9.71 1.  TROLLEY;  S.  D.  Hunt,  Youngstown.  Ohio.  App.  filed  April 
24,  1907.  In  place  of  a  trolley  wheel,  patentee  has  a  pair  of  rounded 
fingers  with  ball  and  socket  connections  to  the  part  and  which  are 
guided  between  separate  trolley  wires. 

9,714.  WIRELESS  SIGNALING  SYSTEM;  J.  L.  Jones,  Kizer,  Tenn. 
App.  filed  Aug.  2^,  1906,  Relates  to  systems  of  intercommunication 
between  moving  railway  trains,  or  between  trains  and  stations  by  wire- 
less telegraphy. 

728.  ALARM  MECHANISM:  L.  Paisley.  Waverly,  Ohio.  Apn.  filed 
May  8,  1906.  Relates  to  alarm  mechanism  for  rural  rrce  oelivery 
mail  boxes  to  notify  the  user  of  the  presence  of  majl  matter  in  the  box. 

(,737.  MULTIPLE  SOCKET  FOR  INCANDESCENT  LAMPS;  F.  J. 
Russell.  App.  filed  Ma>[  29.  1907.  A  multiple  lamp  socket  having  a 
body  part  carrying  a  series  of  lamp-holding  contacts  with  a  detachable 
lid  carrying  a  scries  of  corresponding  center  contacts  for  the  lamp. 

(.760.  ELECTRICALLY  CONTROLLED  ELEV,\TOR:  C.  T.  Westlio, 
Arlington.  N,  J.  Afip.  filed  March  2.  1907.  In  an  electrically  con- 
trolled elevator,  a  door  lock  in  the  controlling  circuit,  said  door  lock 
arranged  to  break  the  path  of  the  circuit  when  the  door  lock  is  open, 
and  means  for  shunting  a  part  of  said  current  around  the  door  lock- 

),78o.  ELECTRIC  MOTOR;  J.  F.  Hayes,  Pittsburg.  Pa.  App.  filed 
March  8,  1907.  Relates  to  electromagnetic  motors  of  the  reciprocating 
type,  and  provides  a  motor  of  this  character  so  constructed  as  to  in- 
sure powerful  and  efficient  action  of  the  reciprocating  armature. 

(.796.  SERIES  SHUNT  FOR  DYNAMO  ELECTRIC  MACHINES: 
E.  T.  MuK.  Norwood.  Ohio.  App.  filed  Nov.  17.  1905.  Relates  to  re- 
sistance elements,  particularly  to  series  shunts  for  compound-wound, 
dynamo-electric  machines.  Has  a  plurality  of  strips  of  metal,  means 
for  clamping  the  ends  of  the  strips  and  means  for  forcing  said  clamp- 
ing moans  apart. 

»,8i2.  CONTROLLER:  E.  W.  Stull.  Norwood.  Ohio.  App.  filed  Aug. 
17.  1904.  Motor-control  system  for  a  plurality  of  motors  designed  to 
obtain  a  uniform  acceleration  of  the  motors  through  scries  and  parallel 
connections. 

(.824.  CONTROL  SYSTEM;  L.  M.  Aspinwall.  Wilkinsburg.  Pa.  App. 
filed  Jan.  3.  1905.  Controlling  systems  for  electrical  translating  de- 
vices. Provides  means  for  preventing  the  formation  of  such  circuit 
connections  in  the  power  motors  that  they  may  act  as  generators  and 
deliver  current  to  the  controlling  devices. 

J.825.  MECHANICAL  SHAFT  OSCILLATOR;  W.  F.  Bouche,  Nor- 
wood, Ohio.  -App-  filed  Tune  16.  1904.  A  device  for  rrciprocatinc 
the  shaft  of  a  motor  or  generator  in  its  bearings  and  including  an 
eccentric  disc  contacting  wnth  the  end  of  the  shaft  and  freely  revofuble 
on   roller  bearings. 

>,S40.  DENTAL  ENGINE;  W.  E.  Hanson.  Biddeford,  Maine  App. 
filed  Feb.  21.  1907.  Details  of  a  supporting  arm  for  the  flexible  shaft 
of  a  dental   motor. 

(.843.  TROLLEY  HEAD  FOR  ELECTRIC  TRACTION:  G.  B.  Holmea 
and  A.  D.  Allen.  Wellington.  New  Zealand.  App.  filed  Aug.  7.  1007- 
The  axle  of  a  trolley  wheel  is  mounted  in  journal  block's  which  haw 
a  slidablc  yielding  movement. 

1,852.     CLIP   FOR   ELECTRICAL   APPAR.XTUS:   H.   Krantz.   Brook-  . 
lyn.   N.   Y.      -Xpp-  filed  July   5.    1004.      .\  clip  for  electrical   apparatus;, 
such   as  knife  switches,  fuse  liolaers  and  the  like,   which  are  adapted 
to   be   secured   on   a   suitable   base  and   are   provided   with   upstanding 
plate-like  menibers  to  which  a  switch  blade  may  be  attached. 

».864.  AUTOM.VTIC  RESETTING  AND  TESTING  FOR  THERM.VL 
PROTECTORS:  F.  B.  Cook.  Chicago.  111.  App.  filed  April  aft.  1906. 
A  resetting  tool  for  a  reversible  electrothermal  protector  having  a 
central  operable  member,  comprising  electro-mechanical  means  for 
beating  the  protector  and  operating  the  central  operable  member  in 
one  direction  to  set  the  protector  for  another  operation  in  a  reversed 
direction.  . 
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Electrical  Growth. 

One  evidence  of  the  rapid  development  of  the  electrical  field 
has  been  the  growth  of  the  American  Institute  of  Electrical 
Engineers.  In  membership  it  is  now  the  premier  national 
engineering  body  in  America,  although  the  youngest.  According 
to  the  figures  presented  by  Mr.  Martin  before  the  Schenectady 
chapter  of  the  Institute,  the  Electricals  have  over  5000  members, 
the  Civils  about  4400,  Mechanicals  333S  and  Mining  4179— the 
last  two  being  for  October.  The  maintained  rate  of  growth 
seems  to  be  higher  in  the  Electrical  Engineers,  but  it  will  be 
interesting  to  compare  these  figures  with  those  of  1917.  Mean- 
time here  is  a  splendid  total  enrollment  of  17,000  engineers,  in 
the  four  national  bodies,  with  an  infinite  potentiality  of  use- 
fulness. 


Future  of  Land  Wires. 

The  use  that  is  being  made  of  the  Marconi  wireless  telegraph 
service  by  the  New  York  Times  is  a  splendid  example  of  well- 
directed  journalistic  enterprise.  Column  after  column  of  news 
is  given  from  this  source,  and  thus  the  basis  is  laid  for  a  tre- 
mendous extension  of  the  same  service,  both  for  press  work 
and  for  commercial  messages.  But  when  our  contemporary 
says  "there  is  little  doubt  that  the  use  of  land  wires  will  eventu- 
ally be  dispensed  with,"  we  fail  to  follow  it.  If  it  means  lo  con- 
cede that  there  will  still  be  ocean  cables,  we  can  agree  with  it 
heartily,  yet  it  is  over  the  sea  that  the  wireless  has  its  best 
chance  of  succe^.  When  it  comes  to  land  lines,  the  wireless 
depends  heavily  on  such  lines,  and  has  not  yet  shown  itself  able 
to  deal  with  even  some  of  the  rudimentary  problems  of  regular 
long-distance  land  service.  The  land  lines  will  be  with  us  for 
many  years  to  come.  But  we  can  get  along  with  fewer  of  them. 
What  is  needed,  is  the  adoption  of  automatic  and  rapid  systems 
of  transmission  that  will  enable  one  wire  to  do  the  work  of 
several,  better  and  cheaper  than  it  is  now  done  by  poorly-paid 
manual  operators,  who  constitute  one  of  the  greatest  anachron- 
isms of  modern  electrical  development. 


An  Alternator  with  a  Coilless  Armature. 

An  article  by  Messrs  Punga  and  Hess  on  p-ige  962  directs 
attention  to  the  conditions  under  which  an  e.  m.  f.  may  be  pro- 
duced in  the  shaft  of  revolving-field  machines.  That  such  an 
c.  m.  f.  could  exist  and  not  be  noticed  in  machines  in  regular 
service  is  atftibutable  to  the  small  value  of  the  e.  ni.  f.  and  to 
the  good  insulating  qualities  of  the  films  of  oil  in  the  bearings. 
Only  when  there  exists  a  dissymmetry  of  the  magnetic  circuits 
such  as  is  seldom  found  in  practice,  does  the  shaft  e.  m.  f. 
reach  a  value  sufficient  to  produce  appreciable  current  in  the 
bearings.  As  pointed  out  by  the  authors,  the  shaft  e.  m.  f.  may 
be  entirely  eliminated  by  making  the  reluctance  of  the  magnetic 
path  sym?nelrical  with  reference  to  the  field  magnets.  .\n 
interesting  feature  of  the  article  is  the  discussion  of  the  exci- 
tation characteristics  and  the  voltage  regulation  of  a  genera- 
tor whose  only  active  e.  m.  f.  is  that  produced  in  the  shaft  by 
rca.son  of  the  dissymmetry  of  the  magnetic  circuit.  The 
authors  find  that  there  must  be  an  enormous  difference  between 


950 


ELECTRICAL       WORLD. 


\'0L.   L,   No.  2Q 


the  reluctance  of  the  several  main  magnetic  paths  through  the 
stator  if  the  rotor  e.  m.  f.  is  to  reach  a  desirable  value  at  a 
moderately  high  speed,  and  the  e.  m.  f.  is  to  be  maintained 
reasonably  constant  under  a  suitable  rating  of  full-load  current. 
However,  the  construction  of  an  alternator  with  a  coilless 
armature  is  shown  to  be  readily  possible  for  a  rating  of  30 
volts  and  8000  amperes.  The  low  value  of  the  e.  m.  f.  of  such 
a  machine  would  not  prove  objectionable,  provided  the  machine 
possessed  sufficient  compensating  advantages.  The  machine 
proposed  resembles  in  certain  of  its  operating  characteristics  an 
alternator  of  the  "inductor"  type,  while  in  its  constructive  de- 
tails it  is  not  unlike  a  "unipolar"  direct-current  generator  with- 
out copper  on  the  rotor.  It  would  probably  possess  the  poor 
regulation  of  the  former  machine  and  the  low  efficiency  of  the 
latter. 


Keeping^Down  the   Peak. 

It  has  been  suggested  that  illuminating  engineering  furnishes 
an  admirable  means  for  keping  down  central-station'  peak 
loads.  It  is  one  of  the  fundamental  principles  of  sound 
central-station  business  policy  that  the  ratio  of  the  peak  to  the 
average  load  be  kept  as  low  as  possible ;  or,  in  other  words. 
that  the  load  factor  be  kept  high.  Certain  classes  of  business 
which  use  energy  many  hours  per  day  yield  enough  revenue 
to  the  central-station  company  to  pay  for  operating  expenses 
and  the  fixed  charges  on  the  investment  necessary  to  serve 
them.  Customers  using  energy  only  a  short  time  per  day  are 
an  unprofitable  class,  provided  their  demand  comes  at  the  time 
of  peak  load.  In  order  to  keep  down  the  demand  of  this  un- 
profitable class  of  business,  which  comprises  mainly  stores  and 
offices  which  close  early,  it  is  proposed  that  the  central-station 
company  shall  attempt  to  engineer  such  customers'  installations 
so  that  they  will  get  satisfactory  lighting  with  the  smallest 
possible  demands,  thus  aiding  to  keep  down, the  unprofitable 
portion  9i  the  central-station  company's  investment.  While 
this  may  seem  like  rather  finely  spun  theory,  it  undoubtedly 
indicates  a  wise  line  of  policy  for  a  central-station  company  to 
pursue.  It  is  not  to  be  expected  that  the  pursuance  of  such 
a  policy  will  work  any  great  changes  in  the  company's  load 
factor  for  several  years,  but  the  load  factor  of  every  central- 
station  company  certainly  needs  helping;  and  it  is  only  by  com- 
bining all  the  slight  possible  improvements  that  any  change 
worth  while  can  be  accomplished. 


High-Speed  Direct-Ci;rrent  Generators. 

Generators  of  any  type  arranged  for  direct  connection  to 
steam  turbines  require  great  care  in  design  from  mechanical 
considerations,  on  account  of  the  high  centrifugal  force.  In 
alternators  a  solution  for  the  problems  encountered  is  found  in 
placing  the  armature  winding  on  the  stator,  whese  it  will  be 
free  from  mechanical  stresses.  It  is  evident  at  once  that  the 
design  would  be  more  difficult  if  the  designer  were  forced  to 
place  the  armature  winding  on  the  rotor.  The  difficulty  reaches 
a  maximum  when  he  must  place  on  the  rotor  not  only  an  arma- 
ture winding,  but  also  a  many-part  commutator,  and  must  so 
arrange  the  latter  'with  reference  to  the  former  and  to  the 
stationary  field  winding  that  no  sparking  is  produced  at  the 
brushes.  Solutions  of  the  many  electrical  and  mechanical 
problems  thus  involved  in  the  design  of  direct-current  turbo- 
generators form  the  subject  of  an  article  by  Mr.  H.  I.  C. 
Beyer  on  page  964  of  this  issue.  The  machine  described  in 
detail  by  Mr.  Beyer  is  provided  with  a  cylindrical  commutator 


held  in  place  by  shrink-rings,  a  type  of  construction  that  has 
proved  well  suited  to  high-speed  operation.  The  armature 
winding  proper  differs  from  the  type  employed  with  low-speed 
machines  in  that  each  conductor  is  formed  in  two  parts  so 
that  use  may  be  made  of  partially-closed  slots,  and  the  winding 
may  be  bound  into  place  as  a  mass  integral  with  the  armature 
core.  The  field  winding  consists  of  shunt-connected  coils  for 
producing  the  main  excitation,  series-connected  coils  for  in- 
creasing the  e.  m.  f.  with  increase  in  load,  distributed  series- 
connected  coils  for  preventing  field  distortion  by  the  armature 
m.  m.  f.,  and  concentrated  series-connected  coils  for  perfecting 
the  commutation.  Probably  the  most  interesting  feature  of  the 
article  is  that  dealing  with  the  proportioning  of  the  latter  coils. 
The  author  considers  that  since  a  conductor  in  which  the  current 
will  be  reversed  during  the  commutation  period  is  surrounded 
by  a  "reactance  flux"  of  a  certain  value  in  one  direction  just 
previous  to  commutation,  and  surrounded  by  an  equal  flux  in  an 
opposite  direction  immediately  after  commutation,  the  "reactive" 
e.  m.  f.  may  be  completely  neutralized  by  causing  this  same  con- 
ductor, during  the  commutation  period,  to  cut  across  a  station- 
ary flux  equal  in  value  to  double  the  "reactance  flux."  The  im- 
proved commutation  observed  when  combined  carbon  and  cop- 
per brushes  are  substituted  for  copper  brushes  he  attributes,  in 
part  at  least,  to  the  increased  arc  of  brush  contact ;  that  is,  to 
the  lengthened  period  of  commutation  and  increased  stationary 
flux  cut  during  this  period.  That  is  to  say.  the  added  contact 
resistance  of  the  carbon  brush  need  not  be  depended  upon  for 
perfect  commutation,  provided  the  commutating  field  bears 
the  proper  relation  to  the  '  reactance  flux." 


Effects  of  Short-Circuits  on  Watt-Hour  Meters. 
Xearly  all  modern  watt-hour  meters  are  little  electromagnetic 
motor-devices,  directly  coupled  to  disc  magne'o-generators 
operating  on  short-circuit.  This  provides  a  frictionless  load,  in 
which  the  resisting  torque  is  automatically  rendered  propor- 
tional to  the  speed  of  rotation.  The  disc  is  usually  composed 
of  copper,  and  runs  between  the  poles  of  permanent  magnets. 
The  constancy  of  calibration  of  the  meter  depends,  among 
other  things,  upon  the  permanence  of  the  magnetism  in  these 
drag-magnets.  If  they  should  increase  in  magnetic  strength, 
their  torque  per  unit  rate  of  disc  rotation  would  likewise  in- 
crease, and  the  device  would  tend  to  underregister.  If.  on  the 
contrary,  they  should  depreciate  magnetically  with  age,  their 
torque  on  the  disc  rotating  at  given  speed  would  diminish  and 
the  device  would  speed  up  accordingly,  and  over-indicate.  In 
the  first  case  the  monthly  meter  bills  tend  to  be  too  small,  or 
the  error  goes  against  the  company ;  in  the  second  case,  the  bills 
tend   slightly   to  increase,   or  the  error  goes   against   the  con- 

■  sumer.  When  a  sudden  great  excess  of  current  passes  through 
the  series  coils  of  motor-meters,  as  in  the  case  of  a  momentary 
short-circuit  on  the  consumer's  mains,  the  series  coils  become 
momentary  powerful  electromagnets  that  are  capable  of  disturb- 
ing the  magnetic  condition  of  the  permanent  drag-magnets. 
It  is  well-known  to  central-station  meter  men  that  such  short- 

,  circuits  are  liable  tg  affect  the  calibration  of  a  meter.  It  has 
been  generally  supposed  that  if  the  magnetic  axis  of  the  series 
coils  stood  at  right-angles  in  the  horizontal  plane,  to  the  lengths 
of  the  drag-magnets,  the  magnetic  disturbance  due  to  an  acci- 
dental short-circuit  current  was  minimized. 


In  an   article  published  on  page  969  of  this  unmber.   Prof. 
A.  .\.  Radtkc  describes  sonte  experiments  which  he  made  with 
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an  actual  watt-hour  meter  when  fitted  with  certain  auxiliary 
series  coils.  A  conclusion  drawn  from  these  experiments  is 
that  when  the  series  coils  act  along  the  direction  of  the  drag- 
magnets,  a  sufficiently  intense  excitation  of  these  coils  always 
increases  the  strength  of  the  magnets.  Although  that  may  have 
been  the  actual  result  produced  in  the  tests  described,  it  would 
perhaps  be  unsafe  to  generalize  the  conclusion  and  assume  that 
this  result  must  always  follow  with  either  direction  of  short- 
circuit  current,  or  with  all  geometrical  dispositions  of  the  essen- 
tial parts.  In  the  case  described  by  the  article,  the  magnetic 
force  from  the  violently  excited  series  coil  acts  along  the  two 
sides  of  the  drag-magnet,  aiding  or  reinforcing-  the  magnetiza- 
tion on  one  side,  and  opposing  or  weakening  the  magnetization 
on  the  other.  But  the  magnetic  force  so  exerted  will  be  greater 
on  the  side  lying  nearer  to  the  series  coil,  and  the  difference 
between  the  two  magnetic  forces  acting  on  the  respective  sides 
will  depend  on  the  shape  of  the  permanent  magnet  and  on  its 
proximity  to  the  disturbing  coil.  It  may  be  a  fact  that  when 
half  a  permanent  magnet  is  strengthened  and  the  other  half 
weakened  by  the  simultaneous  momentary  action  of  the  same 
intensity  of  magnetic  force,  the  resultant  effect  is  to  strengthen 
the  magnet.  Even  this  seems  an  unsafely  wide  generalization 
that  should  be  carefully  checked  experimentally ;  but  when  the 
two  simultaneously  acting  magnetic  forces  are  not  symmetrical, 
the  conclusion  seems  open  to  much  uncertainty.  Nevertheless. 
the  experiments  recited  in  the  article  are  valuable  as  showing 
that  the  generally  accepted  notions  on  this  matter  are  unreliable, 
and  that  the  possible  effects  of  short-circuit  currents  on  meter 
calibration  should  be  carefuUj'  investigated. 


Studies  on  the  Metallic  Arc. 

A  recent  paper  by  Cady  and  Arnold,  which  is  abstracted  in 
the  Digest,  throws  some  new  light  on  the  behavior  of  the  arc 
between  metallic  terminals.  The  subject  is  now  of  some  com- 
mercial importance  since  the  so-called  luminous  arcs  worked 
at  low  current  values  are  steadily  coming  into  use.  The  especial 
point"  of  the  paper  under  discussion  is  the  study  devoted  to  the 
critical  conditions  of  stability  when  the  current  is  near  its 
minimum  practical  value.  The  arc  drawn  between  iron  termi- 
nals, for  instance,  passes  through  two  well-defined  stages,  to 
lay  aside  minor  considerations.  In  the  first,  the  cathode  is  the 
chief  source  of  activity  and  the  phenomena  near  the  anode 
are  comparatively  insignificant.  The  arc  is  stable,  it  is  true, 
but  far  from  brilliant,  and  existing  chiefly  as  a  cathode  glow. 
This  condition  is  preserved  quite  steadily  until  the  current  is 
pushed  up  above  a  certain  value,  fairly  definite  for  each  given 
arc.  Then  the  arc  suddenly  reaches  over  and  involves  the 
anode,  the  potential  difference  falls  about  12  volts  and  the  arc 
becomes  powerfully  luminous.  The  change  is  in  some  respects 
analogous  to  that  connected  with  the  hissing  state  of  the  carbon 
arc,  but  differs  greatly  in  its  practical  significance.  For  in  case 
of  the  iron  arc  the  running  condition  must  always  be,  for  any 
sort  of  efficiency,  the  second  stage  just  mentioned,  and  the  small 
currents  employed  in  such  arcs  are  likely  to  involve  condi- 
tions which  may  come  perilously  near  to  causing  a  shift  to  the 
first  stage. 


vaporization  of  the  anode  begins.  In  other  words,  during  the 
first  stage  the  arc  is  due  to  cathodic  radiation  and  continues 
steadily  enough  until  the  heat  becomes  sufficient  to  furnish 
vapor  from  the  anode.  Then  the  transition  fall  of  potential 
between  the  integral  metal  of  the  anode  and  the  surrounding 
hot  gases  merges  into  the  new  phenomenon  of  a  true  vapor 
stream,  and  the  arc  assumes  its  normal  luminous  condition. 
The  close  connection  of  the  first  stage  with  the  cathode  glow 
in  a  Geissler  tube  is  indicated  by  the  fact  that  under  proper 
conditions  one  may  get  with  metallic  arcs  the  striae  often  found 
in  Geissler  tubes.  Moreover,  at  very  low  values  of  the  current 
there  was  noted  a  preliminary  state  quite  corresponding  to  the 
weaker  stages  of  the  Geissler  tube  excitation,  in  which  the 
visible  phenomena  are  limited  to  a  fairly  distinct  cathode  glow 
and  a  weak  anode  glow.  Many  of  the  experiments  were  carried 
on  in  an  atmosphere  of  nitrogen,  which  eliminates  the  secondary 
phenomena  due  to  excitation,  especially  conspicuous  in  the 
carbon  arc  and  associated  with  the  hissing  state.  In  the  case 
of  most  metals  the  critical  point  between  the  first  and  second 
stages  of  the  arc  is  not  well  shown  in  free  air  owing  to  these 
secondary  effects.  Iron  and  copper,  the  metals  most  used  com- 
mercially, show  it  best,  owing  chiefly  to  their  high  vaporizing 
points.  Evidently  a  volatile  constituent  would  tend  to  remove 
the  critical  point  by  providing  the  needful  vapor  bridge  at  low 
current  values.  Volatile  metals  like  lead  and  silver  could  be 
coaxed  into  showing  a  distinct  first  stage  only  in  nitrogen  at 
reduced  pressure. 


Cady  and  Arnold  made  a  critical  examination  of  the  causes 
leading  to  the  sudden  change  from  the  first  to  the  second  stage, 
and  after  very  ingeniously  eliminating  various  possibilities,  have 
shown   in   effect   the  critical   point   is   that   at   which   the   active 


Experiments  of  this  sort  are  seldom  lacking  in  practical 
value,  and  in  this  instance  their  value  is  apparent  in  their  bear- 
ing upon  the  new  arcs.  They  show  plainly  that  with  iron  or 
copper  terminals  of  similarly  high  vaporizing  temperature,  the 
critical  point  is,  especially  with  a  fairly  long  arc  such  as  is  desir- 
able for  the  proper  distribution  of  light,  somewhat  dangerously 
near  the  currents  actually  used.  Two  and  three-ampere  arcs 
are  being  seriously  considered,  and  the  tendency  is  towards 
such  low  currents.  For  an  iron  arc  the  critical  current  for  an 
arc  of  commercial  length  is  nearly  one  and  one-half  amperes, 
and  very  small  disturbances  on  the  circuits  or  very  moderate 
drafts  are  competent  either  to  put  the  arc  wholly  out  of  business 
or  to  degrade  it  into  a  useless  stage.  One  can  blow  out  a 
three-ampere  arc  between  iron  terminals  more  easily  than  a 
candle.  A  very  small  disturbance  breaks  the  continuity  of  the 
vapor  stream  and  sends  the  arc  into  the  glow  condition,  even 
if  it  is  not  broken  entirely.  In  short,  one  is  working  with  some 
of  these  recent  arc  lamps  in  the  limiting  region  near  to  im- 
practicability. A  larger  current  or  more  vaporizeable  electrode 
is  very  desirable  in  the  interests  of  stable  working.  The  former 
recourse  seems  the  more  desirable,  since  easy  vaporization 
means  more  rapid  waste  and  more  objectionable  debris  to  dis- 
pose of.  Raising  the  current  will  not  escape  the  waste  and 
debris,  but  it  at  least  gives  one  a  system  less  disturbed  by 
trivial  grounds  and  a  somewhat  better  range  of  materials  with 
which  to  work.  There  are  limits  to  the  subdivision  of  the 
electric  arc  even  with  metallic  electrodes,  and  they  cannot  be 
escaped.  Incidentally,  Cady  and  Arnold  found  even  above  the 
critical  point  some  very  singular  conditions  of  instability,  with 
rotation  of  the  arc  and  other  curious  phenomena.  The  subject 
is  one  that  needs  further  investigation:  for  in  changing  the 
electrodes  from  carbon  to  iron  it  is  clear  that  new  conditions 
come  to  the  front  which  the  older  experiments  on  the  arc  do 
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Prohibiting    an    Increase    of   Capitalization. 

An  important  decision  has  been  given  by  the  New  York  Public 
Service  Commission  of  the  Second  District,  against  a  proposed 
increase  of  capital.  The  decision  permits  a  new  corporation, 
the  Lockport  Light,  Heat  &  Power  Company,  to  purchase  the 
Lockport  Gas  &  Electric  Company  and  its  rival,  the  Economy 
Light,  Fuel  &  Power  Company,  of  Lockport.  But  it  forbids 
the  new  company,  however,  to  issue  securities  for  a  capitaliza- 
tion above  $700,000,  equivalent  to  the  total  issues  of  the  two 
old  companies.  The  new  company  desired  to  issue  stock  and 
bonds  to  a  total  of  $1,200,000.  The  decision  also  makes  it  plain 
that  increases  of  the  price  of  gas  and  electricity  will  not  be 
permitted  to  follow  the  combination  of  competitive  companies. 
The  companies  have  been  engaged,  as  is  well  known,  in  a  bitter 
war  in  Lockport,  as  a  result  of  which  the  prices  of  energy  for 
lamps  and  motors  in  that  city  are  lower  than  in  most  cities,  and 
bolow  cost,  it  is  claimed.  The  combination  was  planned  to  put 
an  end  to  the  war. 

The  merger  clause  of  the  new  law  prohibits  the  issue  of 
securities  of  such  a  corporation  to  an  amount  exceeding  the 
total  of  those  of  the  corporations  merged.  The  new  Lockport 
Company  asserted  that  it  was  not  a  merger,  but  a  new  corpora- 
tion, and  therefore  was  not  subject  to  this  provision.  Its  appli- 
cation to  do  business  was  opposed  by  the  city  of  Lockport  and 
by  the  Attorney  General.  The  city  objected  to  the  increased 
capitalization,  and  held  that  the  elimination  of  competition 
would  result  in  increased  charges.  The  Attorney-General  de- 
clared that  the  promoters  proposed  the  formation  of  a  monop- 
oly in  contravention  of  the  statutes  of  the  State. 

"Technically  speaking,"  says  the  commission,  "the  case  in 
question  is  neither  a  consolidation  nor  a  merger,  but  the  pur- 
chase by  a  newly-formed  corporation  of  the  property  and 
franchises  of  two  existing  companies.  It  will  be  observed,  also, 
that  the  prohibition  of  the  statute  is  confined  to  an  increase 
in  a  merger  or  consolidation  of  'capital  stock,'  and  such  pro- 
hibition does  not  expressly  apply  to  increase  of  bonded  indebt- 
edness. 

"The  purpose  behind  the  statute,  however,  is  perfectly  dear. 
The  provision  of  law  in  question  is  designed  to  prevent  those 
large  increases  of  capital  issues  which  have  so  often  accom- 
panied the  consolidation  of  public  service  corporations  in  the 
past,  and  which  have  imposed  heavy  burdens  upon  municipali- 
ties in  the  way  of  inadequate  service  and  excessive  prices 
through  the  endeavor  by  the  overcapitalized  company  to  earn 
interest  and  dividends  on  the  excessive  issue  of  securities  If 
this  beneficent  purpose  of  the  statute  can  be  evaded  simply  by 
effecting  consolidation  in  fact  through  the  form  of  a  newly 
organized  purchasing  company,  without  technical  merger  or 
consolidation  of  the  existing  companies,  or  if  it  can  be  evaded 
by  leaving  the  aggregate  capital  stock  unchanged,  but  imposing 
the  same  burden  upon  the  community  through  a  greatly  in- 
creased issue  of  bonds,  the  statute  totally  fails  to  accomplish 
the  intended  purpose. 

"We  think  it  quite  clear  that  the  policy  of  this  commission,  in 
case  two  or  more  gas  or  electric  companies  in  any  community 
are  permitted  to  sell  out  their  property  and  franchises  to  one 
newly  formed  company,  should  be  to  disapprove  such  sale, 
unless  the  total  capitalization  of  the  consolidated  or  new  com- 
pany, whether  stock  or  bonds,  issued  in  e.xchange  for  the 
securities  of  the  old  companies,  is  kept  down  so  as  not  to 
exceed  the  total  capitalization  of  the  vendor  companies." 

In  taking  up  the  objection  raised  by  the  city  that  the  price 
of  electricity  would  be  increased  as  a  result  of  the  deal,  the 
commission  points  out  that  this  is  likely  to  prove  a  test  case. 
"A  business  which  supplies  to  a  community  a  public  utility  like 
gas.  or  electricity  for  light  and  power,"  it  says,  "is  one  in 
which  free  and  full  competition  between  two  companies  en- 
gaged in  the  same  business  cannot  be  expected  to  prevail  per- 
manently. It  can  doubtless  be  demonstrated  beyond  any  possi- 
bility of  successful  contradiction  that  better  service  and  fair 
prices  in  the  way  of  furnishing  such  public  utilities  to  a  com- 
munity can,  as  a  general  rule,  be  given  by  one  corporation  than 


by  several,  and  that  this  can  be  done  with  the  use  of  less 
capital."  Such  duplication,  it  says  further,  involves  public  in- 
convenience in  the  erection  of  unnecessary  and  unsightly  pole 
lines,  tearing  up  of  pavements,  and  so  on,  and  while  temporary 
benefit  may  result  from  competition,  the  usual  result  is  eventual 
consolidation,  poor  service,  and  enhanced  prices — the  latter 
■;in  an  effort  to  make  the  city  and  its  inhabitants  bear  the 
burden  involved  in  paying  returns  on  the  unnecessary  capital 
invested  in  the  duplicated  plants. 

"It  is  our  belief  that  the  provisions  of  the  Public  Service 
Commission  law  show  a  full  appreciation  of  these  facts  by  the 
Legislature  of  the  State.  While  the  law  forbids  consolidation, 
either  directly  or  indirectly,  without  the  approval  of  this  com- 
mission, it  at  the  same  time  permits  such  consolidation  when- 
ever in  the  opinion  of  this  commission  it  is  for  the  public  ad- 
vantage to  do  so,  and  recognizes  that  this  may  be  the  case  by 
placing  in  the  hands  of  the  Public  Ser\'ice  Commission  great 
power,  designed  to  secure  the  community  in  that  case  against 
poor  service  or  extortionate  rates."  The  commission  accord- 
ingly prohibits  the  increase  of  prices  over  those  that  obtain  at 
present. 

The  objection  of  the  .A.ttorney-General  to  the  consolidation 
is  dismissed  with  citations  of  the  .Appellate  Division's  decision 
in  Rafferty  vs.  the  Buffalo  Gas  Company  and  the  recent  decis- 
ion of  Justice  McCall  in  the  Consolidated  Gas  Company  case 
in  Xew  York  City,  in  which  "the  courts  held  that  such  consoli- 
dations do  not  create  monopolies  within  the  meaning  of  the 
statute." 


Trolley   Plant  in   New   South   Wales. 

The  .street  car  lines  of  the  State  of  New  South  Wales  were 
opened  in  1879,  and  in  1890  the  first  electric  line  was  equipped, 
within  five  years  from  which  time  the  whole  system  in  Sydney 
and  suburbs  was  converted  to  the  overhead  trolley  system.  The 
tramways  of  New  South  Wales  are  owned  by  the  govern- 
ment and  operated  by  a  chief  commissioner  of  railways  and 
tramways,  with  an  assistant  commissioner  appointed  every  seven 
years  to  manage  both.  Tramways  are  not  subject  to  municipal 
control  or  rates.  The  single  track  electric  mileage  of  the  sys- 
tem is  137.  A  number  of  electric  extensions  are  now  in  contem- 
plation for  city  and  country  lines. 

The  power  plant  comprises  seven  units  with  a  total  capacity 
of  7900  kw.  Each  of  the  generators  is  driven  by  an  AUis- 
Chalmers  engine  built  in  Milwaukee.  Three  of  these  engines 
are  vertical  cross  compound  units  of  2500  hp  each,  and  the 
other  units  are  1500  hp  horizontal  cross  compound  direct  con- 
nected units. 

There  has  recently  been  installed  a  Parsons  turbine  unit  of 
1750  kw  rating,  and  there  are  two  5000-kw  turbine  units  of 
the  same  type  on  order.  These  units  are  similar  in  design  to 
those  now  built  by  Allis-Chalmers  Company.  There  are  forty- 
eight  Babcock  &  Wilcox  350  hp  boilers  which  furnish  steam 
for  the  units  mentioned.  In  addition  to  the  main  power 
house  there  are  seven  car  houses,  seven  sub-stations  and  four 
battery  houses  belonging  to  the  system.  The  rolling  stock  com- 
prises some  700  motor  cars,  50  trailers  and  45  service  cars. 


Bright    i'latctl   Metal   Surtace^s. 

.\3  a  rule,  articles  plated  by  the  galvanic  process — that  is,  in 
electrolytic  baths — have  a  matt  surface.  Microscopic  examina- 
tion shows  that  this  is  because  the  surface  is  composed  of 
minute  crystals  which  disperse  the  light  reflected  therefrom 
even  when  they  are  not  oxidized.  In  plating  with  copper  this 
is  especially  noticeable.  For  many  purposes  this  matt  surface 
is  desirable — as,  for  instance,  where  it  is  intended  to  subject 
the  copper  to  the  action  of  an  acid  or  other  solution,  in  order 
to  give  it  a  patina,  or  to  produce  the  effect  called  "blood 
bronze,"  but  where  a  bright  surface  is  desired,  it  is  necessarj- 
to   resort   to   some   mechanical   means,   such   as   burnishing   or 
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polishing  with  the  wheel,  which,  besides  delaying  delivery,  in- 
creases the  cost  of  production.  The  same  is  the  case  where 
iron  or  steel  is  plated  with  zinc ;  furthermore,  the  hot  process 
is,   for  many  classes  of  work,   not  applicable. 

A  recent  German  patent  refers  to  a  process  by  which  it  is 
intended  to  produce  by  electrolytic  methods,  in  baths  of  ordi- 
nary temperature,  a  bright  surface.  This  is  attained  by  the 
addition  to  the  bath  of  glykocides,  phloroglukocides  or  other 
similar  substances,  or  nitrogenous  glykocides  or  their  de- 
rivatives ;  or,  instead  of  these  substances,  the  extracts  of  plants 
or  barks,  as,  for  instance,  althea,  panama  or  licorice  extract, 
which   contain   the   substances   above  mentioned. 

The  employment  of  these  materials  enables  the  production 
in  the  bath,  says  the  patentee,  of  a  brilliant  surface  on  the 
plated  articles,  without  any  mechanical  aid.  The  metal  is  said 
to  adhere  well,  so  that,  for  example,  zinc-plated  iron  sheets 
may  be  bent  backwards  and  forwards  at  will  without  the  zinc 
coming  loose,  which  up  to  the  present  has  not  always  been 
the  case  with  sheets  plated  by  the  hot  galvanic  process. 


Twenty-Five    Years     of    Institute     History. 

Before  the  Schenectady  chapter  of  the  American  Institute 
of  Electrical  Engineers,  on  Nov.  1,  Mr.  D.  B.  Rushmore  presid- 
ing, a  paper  was  read  by  Mr.  T.  C.  Martin  on  25  years  of  Insti- 
tute history.  It  was  pointed  out  in  the  paper  that  work  for 
the  formation  of  the  society  began  in  1883,  thus  justifying  the 
title.  Mr.  Martin  remarked  that  he  had  filled  every  office  in  the 
Institute  except  that  of  treasurer,  and  added:  "Speaking  as  the 
senior  surviving  president  of  the  Institute,  it  might  be  expected 
that  I  should  make  some  allusion  to  the  19  men  who  have  held 
the  office  since  the  beginning  in  1884.  How  some  persons  get 
elected  to  presidential  office  is  a  mystery,  even  granting  their 
great  individual, qualifications;  and  it  is  equally  strange  how 
others  miss  fhe  distinction.  It  does  not  follow  that  because  a 
man  is  a  great  engineer  or  inventor  he  has  the  executive  ability 
for  leadership ;  and  moreover  he  may  be  right  in  shunning 
instinctively  that  which  would  only  be  a  distraction  from  his 
true  work.  Two  of  our  most  distinguished  members,  known 
throughout  the  world,  have  not  accepted  this  office;  yet  it  is 
surely  a  matter  for  congratulation  that  of  the  19  men,  not 
fewer  than  15  have  been  engineers  very  distinctively,  and  the 
names  of  17  are  attached  to  inventions  some  of  which  are  the 
greatest  of  the  last  50  years.  This  is  a  large  proportion,  par- 
ticularly when  it  is  borne  in  mind  that  no  fewer  than  8  of  the 
19  have  followed  the  profession  of  teacher,  and  three  have 
been  journalists,  who  speak  not  as  those  having  authority  but 
as  mere  scribes.  Perhaps  the  most  striking  fact  about  the  list 
and  the  testimony  it  bears  to  the  catholicity  of  the  American 
engineering  spirit  as  well  as  the  manner  in  which  our  national 
strength  is  reinforced,  is  that  7  of  the  19,  including  the  present 
incumbent,  were  not  natives  of  this  country.  The  career  open 
to  talent  that  was  regarded  by  Napoleon  as  such  a  desideratum, 
is  obviously  to  be  found  in  this  country  as  nowhere  else  in  the 
world."  He  pointed  out,  however,  that  the  method  of  selecting 
presidents  had  shown  itself  susceptible  of  improvement. 

Reference  was  made  to  the  importance  of  the  secretarial 
position  and  the  fact  that  Mr.  Ralph  W.  Pope  had  held  the 
office  almost  from  the  beginning.  Mr.  Martin  said  :  "It  was  a 
providential  dispensation  which  gave  us  Mr.  Pope's  services, 
for  with  instant  sympathy  he  took  up  the  work  of  development 
that  has  gone  on  without  cessation  to  the  present  moment. 
Unhasting  and  unresting,  of  him  it  cannot  be  said  that  anybody 
ever  saw  him  in  a  hurry,  but  the  work  has  always  got  done. 
The  possession  of  the  lymphatic  temperament  is,  as  in  him, 
sometimes  associated  with  a  remarkable  ability  to  accomplish. 
A  few  years  ago,  it  is  said,  the  pastor  of  a  leading  church  died, 
whereupon,  having  in  mind  his  virtues  and  labors  the  vestry- 
men put  up  a  tablet  on  the  walls  with  this  quotation  :  'Now  the 
people  of  God  have  rest.'  I  can  wll  imagine  that  when  some 
administrations  have  faded  into  the  background,  our  good 
secretary  has   felt  like   emulating  the   example  of   that   vestry. 


for  he  has  never  fallen  into  the  error  of  mistaking  restlessness 
for  achievement.  Disraeli  once  compared  his  Liberal  opponents 
to  little  children  pulling  up  their  plants  every  morning  to  see  how 
much  they  had  grown  in  the  night.  From  such  practice,  the 
conservatism  of  our  secretary  has  always  saved  us,  and  we  have 
had  the  growth  just  the  same  and  all  the  more.  His  first  re- 
port, presented  in  May,  1886,  showed  a  net  total  of  250  members. 
We  now  have  over  5000  not  including  students,  so  that  our 
membership  has  multiplied  20  times  in  the  period.  The  average 
budget  was  then  less  than  $1,000.  It  is  now  $70,000.  Granting 
the  tremendous  development  in  our  field  of  engineering,  it  re- 
mains evident  that  only  conscientious  care  and  a  thorough 
grasp  of  the  situation  could  have  brought  us  through  all  these 
years  to  the  firm,  stable  and  prosperous  position  we  now  hold. 
Comparisons  were  long  since  given  a  bad  name,  but  it  is  only 
by  noting  the  progress  of  other  societies  that  we  can  realize 
Iiow  far  and  fast  our  own  Institute  has  traveled.  In  the  year 
when  the  A.  I.  E.  E.  was  organized,  1884,  the  American  Society 
of  Civil  Engineers  had  838  members.  At  the  beginning  of  this 
October,  it  had  4287,  and  by  the  end  of  this  year  will  have  4400. 
In  1884,  the  American  Institute  of  Mining  Engineers  had  1381 
members;  on  Oct.  5  it  had  4179.  At  the  close  of  1884,  the 
American  Society  of  Mechanical  Engineers  had  557  members 
and  on  Oct.  i  it  had  3335  members.  Hence,  in  spite  of  their 
flying  start  and  time  allowance,  the  A.  I.  E.  E.  has  outrun  all 
the  other  societies,  and  with  its  5000  members  is  distinctly  in 
the  lead.  I  don't  know  that  there  is  any  special  credit  in  this ; 
it  is  simply  a  fact  worth  noting;  it  may  carry  an  implication  or 
prophecy  as  to  relative  numerical  importance  later  on.  The 
growth  of  these  sister  societies  is  reason  for  hearty  congratula- 
tion all  around.  The  enrollment  in  four  national  technical 
bodies  of  nearly  17.000  professional  members  is. surely  an  indi- 
cation of  the  growing  influence  of  engineers  and  engineering 
in  a  civilization  that  they  at  least  as  much  as  any  otiier  factor 
have  created." 

Mr.  Martin  pointed  out  how  much  of  the  work  of  the  Insti- 
tute realized  the  hopes  and  ideals  of  its  founders,  and  was  still 
being  carried  on  along  lines  laid  out  originally.  He  referred 
to  the  new  Engineering  Building,  and  the  Institute  fund  of 
$160,000  already  raised,  and  said:  "The  joint  library  in  the  new 
Engineering  Building,  given  us  by  Mr.  Carnegie,  is  one  of  the 
best  evidences  of  the  good  that  flows  already  from  the  creation 
of  the  new  home.  There  we  have  what  is  probably,  even  now 
in  the  earlier  stages  of  organization,  the  best  collection  of 
engineering  literature  in  the  world.  It  is  constantly  securing 
valuable  accessions,  and  students  more  and  more  frequent  it. 
Together  with  the  grand  Public  Library  on  the  next  street, 
now  being  finished,  it  will  constitute  the  best  center  of  scientific 
and  literary  investigations,  through  the  printed  word,  to  be  found 
on  this  continent.  When  our  past  president.  Dr.  Wheeler,  with 
generous  impulse,  gave  us  the  Latimer  Clark  Library,  he  little 
thought  that  from  such  a  nucleus,  or  so  soon,  would  come  in 
reality,  both  the  building  and  the  splendid  larger  library  it  now 
enshrines.  We  Electricals  are,  indeed,  not  as  appreciative  as  we 
ought  to  be  of  what  has  come  through  Dr.  Wheeler's  initiative 
and  liberal  gift— a  critical  event  in  Institute  history  determin- 
ing all  the  future." 

After  referring  to  the  successful  creation  of  branches ;  the 
transactions  now  embracing  25  substantial  volumes  of  some 
16,000  pages;  and  the  exchange  of  international  courtesies,  Mr. 
Martin  comented  on  standardization  and  code  work  and  said : 
"To  make  laws  is  a  confession  of  human  weakness;  but  the 
desire  to  legislate  for  fellow  men  springs  ever  in  our  breasts. 
The  Institute  has  found  abundant  occupation  in  standardization 
of  material  and  more  latterly  has  branched  off  into  the  standard- 
ization of  morals.  In  all,  this  only  commendation  can  follow, 
but  there  always  lurks  the  peril  of  petrifaction.  'Our  little 
systems  have  their  day.  They  have  their  day  and  cease  to  be. 
They  are  but  broken  lights  of  Thee,  and  Thou,  O  Lord,  art 
more  than  they.'  No  standardization  must  be  final;  it  is  only 
a  basis  for  new  departure  if  it  is  worth  anything.  Of  all 
other!!,  the  electrical  arts  are  to-day  most  in  a  state  of  flux  and 
transition,  and  the  bondage  of  prescription  cannot  be  laid  upon 
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them.  The  greater  the  number  of  conditions  we  agree  upon,  the 
larger  should  be  the  freedom  for  all  else." 

"Codes  of  ethics  are  the  latest  efforts  at  standardization  to 
occupy  our  thoughts  in  the  Institute.  It  is  a  sign  of  the  times, 
an  admission  on  the  part  of  the  individual  that  before  he  flays 
alive  a  corporation  he  ought  to  examine  his  own  credentials  as 
executioner.  We  must  of  course  all  be  in  sympathy  with  the 
effort  to  secure  affirmation  for  such  a  code  as  is  proposed  for 
the  Institute,  but  no  virtue  of  purity  or  salvation  lies  in  the 
code  itself.  It  is  a  mere  formula  of  words  and  phrases.  The 
moral  law  has  never  been  observed  by  a  single  human  being 
since  it  was  given  shape,  yet  the  world  has  steadily  grown 
better  through  the  unconscious  striving  of  our  race  upward  and 
onward.  Codes  of  ethics  are  besprinkled  thickly  through  the 
ages;  declarations  of  faith  and  fervor  come  into  political  plat- 
forms once  a  year;  and  the  man  who  when  asked  to  sign  the 
Thirly-Xine  Articles  regretted  there  were  not  forty  docs  not 
stand  unique.  By  all  means  let  us  have  a  code  but  do  not  let 
us  expect  too  much  of  it.  Not  long  ago  a  northerner  went  into 
a  southern  village  store  and  asked  for  a  pair  of  socks,  size 
No.  10.  The  storekeeper  was  sorry,  but  he  kept  only  one  size, 
No.  12.  'Why,'  said  the  astonished  northerner,  'surely  you 
don't  mean  to  say  that  every  man  and  boy  in  this  village  wears 
the  same  size  sock?'  'Oh,  no!'  was  the  cheerful,  ready  answer, 
'but  if  the  socks  happen  to  be  too  long  they  pull  'em  up  at  the 
heels,  and  if  they  are  too  short  they  tugs  'em  down  at  the  toes.' 
It  is  thus  with  all  codes  made  like  ancient  torture  beds,  to  fit 
all  cases  and  all  men." 

The  paper  concluded  with  an  appeal  to  the  younger  member.'; 
to  interest  themselves  in  Institute  work. 


November   Meeting  of  A.   I.    E.   E. 

.'\t  the  meeting  of  the  American  Institute  of  Electrical 
Engineers,  held  on  Nov.  8,  the  comparative  performance  of 
steam  and  electric  locomotives  was  discussed,  a  paper  on  this 
subject  being  presented  by  Mr.  \.  H.  Armstrong.  An  abstract 
of  this  paper  is  given  on  page  971  of  this  issue. 

In  a  written  communication,  Mr.  W.  J.  Wilgus,  men- 
tioned the  strilsing  advantages  of  the  electric  over  the  steam 
locomotive  as  found  in  the  New  York  Central  installation.  In 
this  installation  coal  consumption  per  car-ton  mileage  in  high- 
speed service,  as  compared  with  slow-speed  service,  is  165  per 
cent,  whereas  under  exactly  the  same  conditions,  the  increased 
consumption  of  energy  for  electrical  equipment  is  only  18  per 
cent,  a  difference  in  favor  of  electrical  operation  of  147  per 
cent.  The  net  results  of  all  of  the  economical  advantages  of 
electric  operation,  over  steam,  for  the  conditions  existing  on 
the  New  York  Central,  after  including  all  elements  of  cost  of 
additional  plant,  shows  a  saving  in  summer  months  of  from 
12  per  cent  to  27  per  cent,  depending  on  the  character  of  the 
service.  A  larger  saving  may  be  expected  under  winter  con- 
ditions. 

In  addition  to  the  above  saving,  the  nuisance  and  dangers 
from  smoke  and  gas  in  the  Park  Avenue  tunnel  have  been 
eliminated,  and  the  passenger  service  of  the  Grand  Central 
terminal  has  been  increased  by  about  one-third.  Later,  when 
the  New  Haven  Company  completes  its  change  of  system,  ex- 
clusive electrical  operation  in  the  tunnel  will  permit  the  use 
of  shorter  blocks,  and  correspondingly  increase  the  service  of 
the  four-track  main  line  entrance  to  the  terminal. 

Because  of  less  cost  of  maintenance  of  electrical  equi|)MKMit. 
and  less  idle  time  in  shops,  the  greater  cost  of  interest  charges 
and  depreciation  is  not  only  neutralized,  but  a  net  saving  in 
repairs  and  fixed  charges  over  steam  equipment  is  effected  of 
19  per  cent.  Electric  locomotive  inspection  and  light  repairs,  as 
compared  with  coaling,  watering,  drawing  fires,  repairs,  etc., 
of  steam  locomotives,  shows  a  saving  in  time  in  favor  of  the 
former  of  over  four  hours  per  day,  equal  to  18  per  cent.  The 
electric  loconiotive,  while  busy,  is  a  much  more  nimble  and 
cfljcie^it  mnchine  than  the  steam  locomotive,  showing  an  in- 
crease in  daily  ton-mileage  of  25  per  cent. 


While  not  so  important  in  freight  service,  the  question  of 
locomotive  weight  is  a  large  factor  in  a  comparison  of  the 
relative  economy  of  handling  passenger  traffic  by  steam  and 
electricity.  For  instance,  in  switching  service  at  the  Grand 
Central  terminal,  65  per  cent  of  the  total  steam  ton-mileage 
is  due  to  locomotive  or  "dead"  weight,  while  the  electric  loco- 
motive percentage  is  only  54  per  cent,  a  saving  for  the  latter 
of  II  per  cent.  In  the  regular  schedule  service,  the  steam  loco- 
motive shows  51  per  cent  dead  ton-mileage,  as  against  .^5  per 
cent  for  the  electric  equipment,  a  saving  for  the  latter  of  16 
per  cent.  When  it  is  realized  that  this  saving  of  "dead"  ton- 
mileage  has  a  direct  proportionate  effect  on  the  cost  of  fuel 
and  electric  energy,  and  an  indirect  effect  on  wages  and  fixed 
charges,  its  importance  is  manifest. 

Dr.  Cary  T.  Hutchinson  said  that  the  constant-speed  charac- 
•ttristic  of  three-phase  motors  was  looked  upon  as  a  distinct 
advantage  by  the  engineers  of  the  Great  Northern  road.  It 
is  advantageous  to  be  able  to  limit  the  speed  of  trains  going 
down  grade,  not  so  much  on  account  of  the  ene/gy  recuperated 
as  of  the  simplicity  in  handling  the  train  and  the  reduction  in 
the  required  generating  station  equipment. 

Mr.  N.  W.  Storer  called  attention  to  the  fact  either  '.hree- 
phase,  single-phase  or  direct-current  locomotives  offer  sufficient 
advantages  over  steam  locomotives  to  justify  the  substitution 
in  many  localities.  He  stated  his  belief  that  the  substitution 
will  take  place  just  as  rapidly  as  the  manufacturing  companies 
of  the  country  are  able  to  handle  it. 

Mr.  W.  S.  Murray  stated  that  the  saving  in  cost  of  coal 
when  electric  are  substituted  for  steam  locomotives  should  not 
be  ignored,  because  it  represents  one  of  .the  most  important 
advantages  of  the  former.  The  following  table  shows  the 
saving  of  fuel  which  will  be  effected  on  the  New  York  divis- 
ion of  the  New  York,  New  Haven  &  Hartford  Railroad  when 
all  freight  and  passenger  trains,  now  operated  by  steam  loco- 
motives are  hauled  electrically : 


Tons  of  Coal  Cost  of  Coal         Savins 

lElecoTc 


Ton-.Miles 
•per  annum 

Steam 

Electric 

Steam 

1     over 
Electric  1  Steam 

Express 

592.240.000]      57.447 

29.870 

S183.830 

$89,620  j    $94,210 

Express 

(local).. 

348.000.0001       58.300 

28.600 

186.560 

85.800     100.760 

Freight 

2.223.000.000 

187.844 

139.010 

563.530 

417.030      146.500 

Total 

3.163,240,000 

^$341,470 

The  above  values  have  been  based  on  tests  of  ten  loco- 
motives throughout  eighteen  consecutive  days  of  operation. 
Express  locomotives  required  28  lbs.  of  water  per  indicated 
hp-hour,  and  freight  locomotives  30  lbs.  The  cost  of  repairs 
and  maintenance  average  8.1  cents  per  locomotive-mile  in 
freight  service  and  5.6  cents  in  passenger  service.  An.  ilectric 
locomotive  requires  about  2  cents  per  locomotive-mile  for 
repairs. 

Mr.  Wm.  McClellan  remarked  that  it  is  extremely  difficult 
to  obtain  reliable  data  as  to  the  economies  that  may  be  ob- 
tained by  eliminating  the  steam  locomotive.  Not  until  a  com- 
plete steam  locomotive  stage  has  been  electrically  equipped,  so 
that  the  electric  locomotive  can  entirely  displace  the  steam 
locomotives,  and  the  electric  locomotives  have  been  optjrated 
tor  a  considerable  time,  can  an  accurate  estimate  be  made  of 
the  economics  of  substitution. 

Prof.  C.  L.  De  Muralt  gave  data  showing  that  a  certain 
double- track  road  eighty  miles  in  length,  which  had  reached 
its  limit  in  haulage  under  steam  locomotive  conditions,  could 
he  equipped  with  two  additional  tracks  for  about  $15,000.000. . 
while  it  could  be  provided  with  complete  electrical  equipment 
for  the  former  two  tracks  for  about  $3,000,000.  With  the 
electrical  equipment  the  saving  in  operating  expenses  would  be 
about  $200,000  out  of  $8,000,000  per  year,  while  a  40  per  cent 
increase  in  traffic  could  be  obtained  over  the  same  tracks. 

Dr.  C.  P.  Steinmetz  stated  that  the  leading  conclusion  of  Mr. 
.■\rmstrong's    paper,    that    the   advantage    resulting    from    dec- 
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irically  equipping  steam  roads  is  to  be  found  in  the  ability 
of  the  road  with  the  same  trackage  to  handle  a  greater  amount 
of  traffic.  This,  however,  means  that  the  change  from  steam 
power  to  electric  power  is  not  a  mere  substitution  of  the 
electric  locomotive  for  the  steam  locomotive,  but  a  readjust- 
ment of  the  ways  of  operation,  that  is,  an  increase  of  the 
speed  of  operation  of  freight  service  by  taking  advantage  of 
the  feature  of  the  electric  locomotive  being  able  to  maintain 
a  high  drawbar  pull  at  a  higher  speed.  When  one  kind  of 
motive  power  is  substituted  for  another,  it  always  means,  not 
a  mere  substitution,  but  a  rearrangement.  Nearly  a  century 
ago  the  stage  coach  was  replaced  by  the  steam  engine.  The 
first  attempts  to  attach  the  steam  engine  to  the  stage  coach 
and  pull  it  over  the  country  roads  naturally  came  to  naught, 
and  it  was  successful  only  when  the  carriage  was  put  on  an 
iron  track,  and  thus  the  present  steam  locomotive  traction  was 
developed.  One  characteristic  of  the  steam  locomotive  is  that 
it  is  essentially  a  constant  power  motor.  The  steam  locomo- 
tive can  give  appro.ximately  the  same  power  whether  running 
at  high  or  low  speed.  The  limit  is  the  steaming  ability  of  the 
boiler.  When  the  ability  of  the  boiler  to  produce  steam  is 
exceeded    drawbar    pull    is    lessened.      In    the    electric    motor, 


The  Wireless  Station   at  Glace   Bay. 

Various  details  have  been  given  in  these  pages  recently  as  to 
the  resumption  of  regular  commercial  business  across  the 
Atlantic  by  the  Marconi  system,  and  we  are  now  able  to  present 
a  view  of  the  interesting  plant  at  Glace  Bay,  Nova  Scotia,  which 
communicates  with  Clifden,  in  Ireland.  The  building  to  the 
left  with  the  high  stack,  is  the  engine  house.  The  two  large 
buildings  near  the  towers  are  the  condenser  rooms,  and  the 
house  with  the  white  trimmings  contains  the  operating  rooms 
proper. 

The  towers  are  215  feet  higli  and  the  small  poles  on  the 
top  of  them  are  about  50  ft.  in  height,  giving  a  total  height  of 
about  26s  ft.  The  aerial  wires  are  about  50  in  number  and  are  run 
from  the  top  of  the  poles  before  mentioned,  practically  hori- 
zontally for  several  hundred  feet  in  a  westerly  direction,  drop- 
ping at  the  easterly  end  from  the  towers  to  the  operating  room, 
advantage  thus  being  taken  of  Mr.  Marconi's  directive  system. 

At  the  time  of  the  erection  of  the  station,  it  was  expected  that 
a  large  radial  aerial  would  be  employed  and  for  this  reason 
the  towers  were  surrounded  by  circles  of  8  and  16  masts,  each 
175   ft.  high,  but  this  arrangement   has  been  discarded   for  the 
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however,  the  limitation  essentially  consists  in  a  constant  loss 
of  power.  The  limit  of  the  electric  locomotive  is  that  it  can 
lose  only  so  much  power  in  the  motor,  to  be  within  sufficient 
heating  limits.  Since  efficiency  rapidly  increases  with  the 
speed,  more  power  can  be  obtained  at  higher  speeds  up  to  a 
certain  limit,  and,  therefore,  the  electric  locomotive  is  better 
at  the  higher  speeds  than  is  the  steam  locomotive,  and  ad- 
vantage must  be  taken  of  this  feature  if  the  best  results  are  to 
be  obtained.  There  must,  therefore,  be  a  readjustment,  espe- 
cially of  the  most  important  part  of  the  railway;  the  freight 
traffic  must  be  readjusted  to  higher  speed.  Higher  speeds 
necessarily  mean  increased  service  from  the  system,  even 
without  any  increased  drawbar  pull,  and  even  with  lesser 
drawbar  pull.  In  this  feature  lies  the  main  advantages  of 
electric  traction,  but  it  becomes  necessary  to  readjust  the 
method  of  operation  to  the  changed  condition  of  railroad 
motive  power  in  order  to  get  the  best  results  of  the  electric 
locomotive. 


present  directive  one,  so  that  actually  four  towers  and  four 
masts  only  are  now  employed.  Indeed,  the  necessity  for  heavily 
constructed  wooden  towers  no  longer  exists.  At  the  Clifden 
station  in  Ireland,  they  are  done  away  with,  and  si.x  poles  only 
are  used  for  the  support  of  the  aerials. 

Employed  at  the  Glace  Bay  station  are  the  manager,  Mr.  R. 
N.  Vyvyan,  four  assistant  electricians,  four  telegraph  operators, 
two  engineers,  two  firemen,  two  carpenters,  two  machinists  and 
two  riggers,  so  that  altogether,  with  the  families  of  all  these 
people,  there  is  quite  a  little  colony  on  the  cliffs. 

As  the  source  of  prime  power,  the  plant  has  a  500-hp  Browctt 
condensing  steam  engine,  driving  by  direct  couple  a  350-kw, 
.iphase  alternator,  generating  at  2000  volts,  although  so  far 
only  70  kilowatts  is  utilized  for  the  transmission  of  messages. 

Signals,  when  this  amount  of  power  is  used,  arc  very  strong. 
quite  sufficiently  so  to  preclude  any  possible  interruption  of  the 
service  by  atmospheric  disturbances  of  the  strength  usually 
obtaining  at  this  time  of  the  year. 
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We  are  indebted  to  Mr.  W.  W.  Bradfield,  chief  electrical 
engineer  of  the  Marconi  Wireless  Telegraph  Company,  for 
the  photograph  and  data.  Mr.  Marconi,  who  has  just  sailed 
from  Canada  for  England,  is  to  lecture  soon  on  his  work  before 
the  Royal  Institution,  in  London;  and  he  has  promised  also  to 
appear  before  the  American  Institute  of  Electrical  Engineers 
on  his  return  to  America  during  the  winter. 


CURRENT  NEWS  AND  NOTES. 


Three-Phase  Locomotives  for  Swiss  Railroad. 


Work  has  just  been  started  on  one  of  the  most  important 
electric  railway  projects  undertaken  either  in  this  country  or 
abroad.  Among  the  trunk  lines  crossing  the  Tyrolean  .A.lps  the 
Arlberg  line  is  probably  the  busiest.  It  is  a  link  in  the  line  from 
Vienna,  through  Switzerland  to  Paris,  and  being  the  only  direct 
line  east  and  west  between  these  two  points,  it  carries  the 
greater  portion  of  the  traffic.  For  some  years  past  traffic  con- 
gestions have  been  unavoidable  during  certain  seasons,  and  it 
was  principally  to  ameliorate  these  conditions  that  electric  trac- 
tion was  decided  upon.  Electric  locomotives  more  powerful 
than  any  steam  locomotives  available  will  handle  trains  of  con- 
siderably greater  weight,  and  they  will  be  run  at  speeds  of  from 
25  to  30  per  cent  higher  than  the  present  locomotives.  It  is 
estimated  that  the  total  service  of  the  line  will  be  increased  by 
at  least  50  per  cent,  with  a  comparatively  small  capital  outlay 
as  compared  with  the  tremendous  expense  which  would  have 
been  involved  in  any  grade  reduction  or  in  the  building  of  addi- 
tional tracks,  the  only  other  means  for  increasing  the  service  of 
the  road.  It  is  stated  that  the  electrical  equipment  will  cost 
only  one-fifth  of  the  double-tracking,  and  the  operating  expenses 
will  be  decreased  by  25  per  cent. 

The  Arlberg  line  is  a  typical  mountain  division  between  Ins- 
bruck  and  Feldkirch,  about  140  miles  long,  single-track  except 
for  a  double-track  tunnel  at  the  summit  about  7  miles  long. 
The  maximum  grade  on  the  east  side  of  the  tunnel  is  3.14  per 
cent,  and  that  on  the  west  side  2.64  per  cent.  The  curves  are 
numerous,  but  are  of  fairly  large  radius.  At  the  present  time 
there  are  about  40  daily  trains  going  over  the  line  in  each  di- 
rection, about  one-third  being  passenger  and  the  balance  freight. 
Prof.  C.  L.  de  Muralt,  of  the  University  of  Michigan,  has  been 
appointed  consulting  engineer  in  charge  of  this  project  by  the 
Austrian  State  Railways.  Prof.  Muralt  has  decided  to  equip 
the  line  with  three-phase  alternating-current  locomotives,  prin- 
cipally because  it  has  been  found  that  the  three-phase  locomo- 
tive is  more  powerful  for  any  given  Weight  than  either  the 
direct-current  or  single-phase.  This  point  is  of  considerable 
importance  in  determining  the  solution  of  a  problem  involving 
the  particular  considerations  that  obtain  on  the  Arlberg  line. 
As  a  matter  of  fact,  the  drawbar-pull  and  speed  which  are 
specified  demand  an  output  of  practically  3000  horse-power  for 
a  locomotive  weighing  not  more  than  60  tons,  a  requirement 
which  has  not  thus  far  been  met  by  any  but  three-phase  locomo- 
tives. In  addition  to  this  it  is  estimated  that  some  $200,000 
will  be  saved  annually  by  the  return  of  energy  to  the  system  by 
trains  descending  the  grade,  in  addition  to  the  saving  in  main- 
tenance of  brake  rigging  and  wheels  made  possible  by  electric 
braking.  While  it  is  true  that  any  electric  system  can  be  made 
to  return  energy  to  the  system  while  coasting  down  a  grade, 
certain  modifications  from  the  standard  equipment  must  be  made 
in  the  case  of  the  direct-current  and  single-phase  locomotives, 
while  the  three-phase  equipment  will  regenerate  automatically 
and  without  any  complications  whatever. 

There  will  be  about  50  locomotives,  of  which  five  or  six  will 
be  for  reserve.  A  regular  system  of  inspection  and  repairs  will 
be  instituted  with  the  intention  of  keeping  the  equipment  at  all 
times  at  the  highest  possible  efficiency.  The  hydro-electric 
station  will  have  a  maximum  output  of  about  40,000  kilowatts. 
It  is  probable  that  two  separate  stations  will  be  built,  one  on 
cither  side  of  the  tunnel.  Two  years  is  the  estimated  time  for 
the  completion  of  the  entire  plant,  and  at  the  expiration  of  that 
time  the  entire  steam  equipment  of  the  road  will  be  supplanted 
hy  the  three-phase  locomotives. 


A.  I.  E.  E.  AT  PITTSFIELD.—Jht  opening  meeting  of  the 
Pittsfield,  Mass.,  section  of  the  American  Institute  of  Electrical 
Engineers  was  held  there  on  N'ov.  2,  at  the  Wendell  House. 
Mr.  Joseph  Insull,  chairman  of  the  section,  presided 
and  spoke,  and  an  interesting  address  on  Institute  work 
and  policy  was  delivered  by  Mr.  D.  B.  Rushmore, 
chairman  of  the  Schenectady  section.  A  report  was  also 
made  by  Mr.  H.  W.  Tobey  as  to  institute  branches  in  general. 
Mr.  H.  L.  Smith,  the  secretary,  announced  a  number  of  topics 
and  papers  for  the  current  season,  including  as  authors,  Messrs. 
H.  H.  Barnes,  Jr.,  W.  Stanley,  Ernst  J.  Berg,  C.  E.  Eveleth, 
E.  B.  Merriam,  W.  S.  Moody  and  S.  H.  Blake,  all  specialists 
in  various  fields.    The  meeting  was  followed  by  a  reception. 


ELECTROMETALLURGY  IN  FRANCE.— The  Societe 
Electrometallurgique,  which  has  applied  the  electrometallurgical 
processes  of  Paul  Girod,  has  now  in  operation  plants  in  France 
and  Switzerland  consuming  i4;ooo  kilowatts  of  electrical 
power,  all  of  which  is  produced  by  water  power.  A  fourth 
plant  of  5000  horse-power  will  be  completed  this  year,  and 
when  other  water  powers  in  the  Alps  owned  by  this  company 
are  developed,  the  total  electrical  power  available  will  be  raised 
to  over  40,000  horse-power.  The  productions  of  this  company 
consist  of  ferro-chrome,  ferro-tungsten,  ferro-molybdenum, 
ferro-vanadium  and  pure  vanadium,  ferro-silicon,  titanium  and 
ferro-titanium,  ferro-manganese,  cupro  and  nickel  vanadium, 
silico-chrome,  silico-manganese,  ferro-boron,  ferro-tantalum, 
fcrro-uranium,  cupro-silicon,  etc.  The  largest  products  are,  in 
the  order  named,  ferro-silicon,  ferro-chromium  and  ferro- 
tungsten;  6000  tons  of  the  former  were  produced  last  year. 
The  total  sales  amount  to  about  $2,000,000  per  year. 


LIGHTING  RATE  REGULATION.— Lzst  week  in  \ew 
York  City,  speaking  from  the  bench  of  the  United  States  Circuit 
Court,  Judge  Hough,  who  is  hearing  argument  on  the  report  of 
Mr.  Masten,  the  Master,  on  the  constitutionality  of  the  80-cent 
gas  law,  declared  that  it  was  exceedingly  difficult  for  the  courts 
to  determine  where  regulatiop  ceased  and  confiscation  began. 
The  attitude  of  legislative  and  judicial  bodies  is  such  at 
present,  he  said,  that  there  is  no  form  of  industry  that  is 
not  likely  to  be  made  the  subject  of  interx'ention  by  the  Legisla- 
ture and  the  courts.  He  also  intimated  that  his  present  views 
on  the  case  coincided  closely  with  those  of  the  gas  company's 
lawyers.  James  M.  Beck,  of  counsel  for  the  Consolidated  Gas 
Company,  was  arguing  that  the  80-cent  gas  bill  was  confiscatory 
and  therefore  unconstitutional,  when  Judge  Hough  interrupted : 
"I  find  it  very  difficult  at  the  present  time,"  he  said,  "to  define 
the  difference  between  regulation  and  confiscation.  I  have  asked 
for  the  opinion  of  other  counsel,  and  I  now  ask  yours." 
"Regulation  is  the  orderly  ascertainment  of  what  is  a  reasonable 
rate,  with  its  enforcement,"  replied  Mr.  Beck,  readily.  "Confis- 
cation is  the  seizing  of  all  property  or  earning  power  without 
any  allowance  as  to  compensation."  He  went  on  to  say  that 
the  matter  of  regulation  was  one  of  fact,  connected  with  the 
laws  of  business  which  were  infinitely  greater  than  constitutions 
and  governments,  "for,  as  we  speak  of  governments  they  are 
a  sort  of  glorified  police  force  at  best."  "It  appears  to  me,"  said 
the  judge,  "that  if  this  80-cent  rate  should  be  declared  unjust 
another  bill,  for  85-cent  gas,  might  be  introduced  and  an  entirely 
different  set  of  facts  and  conditions  would  have  to  be  deter- 
mined upon.  .\nd  if  gas  can  be  made  the  subject  of  such 
regulation  then  bread  can  likewise  be  affected.  There  is.  in  fact, 
no  form  of  industry  that  cannot  be,  that  is  not  likely  to  be, 
as  a  matter  of  fact,  the  subject  of  just  such  intervention  by  the 
Legislatures  and  the  courts  within  a  very  short  time.  Then 
there  is  a  tendency  to  do  away  with  the  judicial  review.  The 
Keppler  bill  is  an  attempt  in  that  direction.  The  courts,  of 
course,  must  be  guided  by  the  constitutionality  of  various  acts 
and  by  decisions  which  have  previously  been  made  bearing  upon 
it.  I  am  inclined  at  present  to  assent  to  your  view  with  regard 
to  the  subject." 
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TELESTEREOGRAPHy.—Edouard  Belin,  a  Frenchman, 
bas,  according  to  a  Paris  despatch,  invented  a  method  of  trans- 
mitting pictures  by  telegraph,  which  is  distinguished  from  Prof. 
Korn's  system  by  being  wholly  mechanical.  Several  of  the 
Paris  papers  recently  reproduced  photographs  transmitted  by 
the  new  system  which  has  been  called  telestereography. 


TELEGRAPH  STRIKE  ENDED.— Having  long  since  proved 
a  fizzle,  the  telegraph  strike  has  now  been  regularly  "called  off" 
by  the  various  branches  of  the  union,  and  is  a  thing  of  the  sad 
past.  The  telegraphers  have  flocked  back  to  get  their  jobs, 
on  terms  of  unconditional  surrender,  but  in  most  instances 
have  found  no  employment,  the  companies  being  well  supplied 
with  operators.  There  seems  to  have  been  a  good  deal  of 
suffering  toward  the  end  among  those  who  went  out  so  sud- 
denly at  the  call  of  a  whistle  in  a  strike  that  had  not  been 
authorized. 


TELEPHOSY  IN  CHICAGO.— Iht  Chicago  Telephone 
Company's  existing  franchise  expires  in  1909,  and  the  aldermen 
of  that  city  have  just  granted  to  the  company  an  extension  for 
20  years,  so  that  the  company  can  plan  for  extensions  and  im- 
provements. A  business  telephone  will  cost  $120  a  year,  a  resi- 
dence instrument  $72,  and  a  private  exchange  $368  per  annum. 
A  subscriber  to  a  two-party  line  can  get  his  service  for  $48  a 
year.  Five  cents  is  the  rate  for  a  message  sent  from  a  pay 
station,  and  the  company  is  required  to  pay  to  the  city,  semi- 
annually, 3  per  cent  of  the  gross  receipts  of  all  its  business 
inside  and  outside  of  the  city.  In  1929  there  will  be  another 
readjustment.  Chicago  should  soon  enjoy  to  the  full  the 
measured-rate  system  which  has  been  such  a  boon  in  New  York, 
and  has  enabled  the  New  York  Telephone  Company  to  give  a 
service  of  unequaled  efficiency.  The  Chicago  Telephone  Com- 
pany gained  3016  subscribers  in  October  and  since  January  has 
added  28,098. 


COLOR  VALUES  OF  ARTIFICIAL  LIGHTS.— Uv.  H.  V. 
Allen,  of  the  General  Electric  Company,  addressed  the  elec- 
trical section  of  the  Western  Society  of  Engineers,  at  Chicago, 
Nov.  8,  on  "The  Color  Values  of  Artificial  Lights."  Mr.  Allen, 
who  is  associated  with  Mr.  W.  D'A.  Ryan,  showed  a  number 
of  experiments  presented  by  Mr.  Ryan  and  associates  at  similar 
lectures  elsewhere.  The  effect  of  fog  and  cloud  in  modifying 
white  light  was  shown  by  projecting  a  light  upon  the  screen 
which  passed  through  a  fog  medium,  the  fog  being  produced 
artificially  in  the  experiment.  To  show  the  effect  of  different 
artificial  lights  on  common  colors  or  goods,  four  booths  were 
arranged,  containing  respectively  an  inverted  gas  mantle  burner, 
a  Ncrnst  lamp,  an  enclosed  arc  lamp  and  incandescent  lamps. 
These  experiments  served  to  demonstrate  admirably  the  different 
color  values  given  by  common,  every-day  illuminants. 


lOHN SON'S  MUNICIPAL  MACHINE.— With  regard  to 
the  reelection  of  Mayor  Tom  Johnson,  at  Cleveland,  his 
opponent.  Congressman  Burton,  say? ;  "No  one  can  appreciate 
the  strength  of  Mayor  Johnson's  machine.  The  work  of 
thousands  of  men,  their  positions  at  stake,  trained  to  political 
service  and  many  of  them  with  friends  and  relatives  equally 
interested,  is  a  factor  strong  enough  to  determine  any  election 
under  ordinary  circumstances.  This  machine  manifested  its 
power.  No  volunteer  organization  could  equal  it  in  efficiency. 
It  was  like  a  contest  between  regular  troops  and  raw  recruits. 
Another  factor  was  the  almost  united  support  given  Mayor 
Johnson  by  the  liquor  interests  of  the  city.  One  great  advantage 
which  lay  with  Mayor  Johnson  in  this  campaign  as  compared 
with  others  was  the  operation  of  lines  carrying  passengers  at 
0^  3-cent  fare,  and  the  impression  that  a  system  would  be 
established  on  which  a  3-cent  fare  would  be  charged,  and  which 
would  include  the  whole  city." 


stalled  in  police  stations  at  25  strategic  points,  and  here  were 
stationed  men  who  have  been  regularly  employed  for  some 
years  past  in  the  transmission  of  returns.  In  the  main  office  10 
receiving  telephones  were  placed.  Each  was  attended  by  an 
operator  from  the  telephone  company.  There  were  also  7  send- 
ing telephones,  over  which  the  news  was  distributed  to  groups 
of  three  newspapers.  When  the  telegraph  system  was  in  use 
one  man  would  place  the  21  newspapers  upon  a  single  loop 
and  flash  the  returns  to  all  at  once.  With  the  telephone  this 
was  deemed  impracticable,  three  newspapers  upon  one  line  being 
regarded  as  a  better  plan.  The  receiving  operators  would  take 
upon  small  bulletin  sheets  the  count  from  the  men  in  the 
various  police  stations  as  it  was  handed  in,  for  instance:  "Ten 
districts  out  of  a  total  of  55  in  the  Thirty-first  Election  District 
give  Foley  5000,  Ihmsen  4000,"  and  so  on.  The  next  returns 
received  from  this  district  would  be  added  to  the  total  already 
known,  the  number  of  districts  still  to  be  heard  from  reduced, 
and  the  results  sent  out  by  the  sending  operators.  In  this  way 
the  returns  were  handled  without  a  hitch  at  the  rate  of  56 
bulletins  an  hour,  a  record  that  compares  favorably  with  the 
telegraph  system. 


RAILROAD  REBATES.— Beiore  one  member  of  the  Inter- 
state Commerce  Commission,  Mr.  Harlan,  an  argument  was 
presented  in  New  York  last  week  on  behalf  of  the  General 
Electric  Company  in  connection  with  its  claim  that  it  should 
receive  an  allowance  of  about  $100,000  annually  from  the  Ne-v 
York  Central  &  Hudson  River  Railroad  and  the  Delaware  & 
Hudson  Railroad  for  the  work  of  shifting  cars  from  the  rail- 
wa)'  tracks  to  various  parts  of  the  electric  plant.  Previous  to  an 
indictment  of  the  two  roads  for  rebating,  they  had  made  pay- 
ments to  the  General  Electric  at  the  rate  of  about  $50,000. 
The  case  against  the  New  York  Central,  tried  before  Judge  Ray 
in  Syracuse,  resulted  in  a  disagreement  as  to  whether  the  sums 
paid  constituted  a  rebate  or  a  proper  allowance.  The  Genera! 
Electric  Company  has  an  elaborate  switching  system  of  its  own, 
started  more  than  10  years  ago  with  one  small  engine.  The 
Delaware  &  Hudson  has  no  yard  in  Schenectady,  while  that  ot 
the  Central  is  inadequate.  At  times,  according  to  Mr.  Adelbert 
Moot,  the  electric  company's  lawyer,  the  Central  has  as  many 
as  700  cars  in  the  yards  of  the  company.  Demurrage  on  them 
to  the  extent  of  more  than  $30,000,  it  has  already  paid.  The 
General  Electric  was  forced  to  install  its  own  switching  system 
on  account  of  the  delays  of  the  railroads.  It  now  demands  the 
allowance  mentioned  for  the  work  so  done. 


TELEPHONE  ELECTION  RETURNS  were  more  a  fea- 
ture than  ever  of  the  elections  in  New  York  City  on  Nov.  5. 
By  permission  of  Commissioner  Bingham   telephones  were  in- 


DINNER  TO  CARROLL  D.  JrRIGHT.—.\t  the  Engineers' 
Club,  on  Nov.  9,  a  dinner  was  given  to  Dr.  Carroll  D.  Wright, 
former  U.  S.  Commissioner  of  Labor,  when  the  cross  of  the 
Legion  of  Honor  was  bestowed  on  him  by  the  French  Govern- 
ment in  recognition  of  his  services  in  the  betterment  of  indus- 
trial conditions.  The  host  of  the  evening  was  Mr.  Charles 
Kirchoff,  chairman  of  the  advisory  council  of  the  Museum  of 
Safety  Devices  and  Industrial  Hygiene,  to  whose  work  Dr. 
Wright  has  given  hearty  support.  The  decoration  was  con- 
ferred by  Mr.  Bonzom,  acting  consul  general,  and  letters  of 
congratulation  were  read  from  President  Roosevelt,  Hon.  S.  N. 
D.  North,  director  of  the  U.  S.  Census,  and  Hon.  Andrew  D. 
White,  former  minister  to  Germany.  Dr.  Josiah  Strong  pre- 
sided, and  speeches  were  made  by  Dr.  W.  H.  Tolman,  of  the 
Institute  of  Social  Service;  Dr.  F.  R.  Hutton,  president,  Ameri- 
can Society  of  Mechanical  Engineers ;  T.  C.  Martin,  president 
nf  the  Engineers'  Club,  and  Dr.  Wright.  Among  those  present 
were  Charles  R.  Flint,  Rev.  Dr.  Percy  S.  Grant.  David  Williams. 
C.  Whiting  Baker,  Prof.  F.  R.  Hooper,  F.  A.  Halsey,  Dr.  E.  F. 
Roeber,  Albect  Spies,  George  Gilmour,  Wallace  P.  Groom,  C.  C. 
Cluff,  of  the  Carnegie  Steel  Company;  W.  E.  Howland,  of  the 
Outlook;  Dr.  L.  L.  Seaman,  etc.  After  the  dinner  a  visit  was 
made  to  the  new  museum  on  West  Thirty-Ninlh  Street,  to  see 
the  preparations  for  its  early  opening  to  the  public.  It  was 
announced  during  the  evening  that  Dr.  Hutton  had  consentc;! 
to  lake  the  chairmanship  of  the  jury  of  award  for  the 
Scientific  Anicrican  gold  medal  just  founded  in  the  Institute. 
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AMERICANS  HONORED.— The  Royal  Society,  with  the 
approval  of  King  Edward,  has  awarded  the  Copley  Medal  to 
Prof.  Albert  A.  Michaelson,  of  the  University  of  Chicago,  for 
optical  investigation.  It  has  awarded  the  Davy  Medal  to  Prof. 
Edward  Williams  Morley,  of  Cleveland,  Ohio,  for  his  investi- 
gations in  physics  and  chemistry,  and  especially  for  his  deter- 
mination of  the  relative  atomic  weights  of  hydrogen  and 
oxygen. 


HUGE  COPPER  PURCHASES.— Advices  from  London  state 
that  a  pool,  in  which  the  largest  copper  cgnsuxners  of  Europe  are 
represented,  was  recently  formed  in  that  city,  and  has  pur- 
chased 50,000  tons  of  copper.  The  price  paid  is  slightly  above 
the  prevailing  price  in  the  market.  The  copper  is  to  be  de- 
livered in  November  and  December.  The  amount  involved  is 
appro.ximatcly  $15,000,000,  which  is  to  be  paid  in  London  on 
delivery. 


IVAR  BALLOONS.— A  special  cable  dispatch  from  Berlin 
announces  that  the  Siemens-Halskc-Schuckert  Electric  Com- 
pany has  decided  to  make  a  business  of  building  military  air- 
ships and  selling  them,  just  as  the  Krupps  supply  camion  to 
various  countries  of  the  world.  The  company  has  begun  the 
construction  of  an  airship  designed  to  outstrip  in  speed  and 
power  all  the  dirigibles  so  far  built.  It  has  also  been  experi- 
menting with  flying  machines. 


MELTING  POINT  OF  TUNGSTEN  .—In  some  recent  care- 
ful determinations  made  by  Wartenbcrg,  the  melting  point  of 
pure  metallic  tungsten  was  found  to  be  at  least  2800  deg.  C. 
and  probably  not  over  2850  deg.  C.  The  determination  was 
made  by  heating  the  metal  electrically  in  a  vacuous  bulb  and 
ernploying  a  carefully  calibrated  optical  pyrometer.  For  com- 
parison the  same  experimenter  measured  the  temperature  of  the 
positive  crater  of  the  arc  lamp,  wliich  varies  somewhat  with  the 
kind  of  carbon  used,  and  determined  this  to  be  3350  deg.,  while 
Reich  had  found  3430  deg.  with  the  same  kind  of  pyrometer. 


THE  BIDWELL  SWINDLE.— ¥or  some  time  past  the 
Bidwell  Electric  Company  of  Chicago  has  been  advertising  the 
sale  of  stock  in  its  "cold  motor,"  making  most  absurd  statements 
and  claims.  Any  number  of  inquiries  about  it  have  been  ad- 
dressed to  this  office.  A  federal  warrant  charging  the  use  of 
the  mails  for  fraudulent  purposes  has  now  been  issued,  and  on 
Nov.  I,  Charles  F.  Bidwell,  the  secretary,  was  taken  into  custody 
after  a  fight  and,  failing  bail  in  $3,000,  went  to  jail.  A  warrant 
is  also-  out  for  Benson  H.  Bidwell,  president  of  the  company. 
It  is  said  that  4300  investors  have  bought  at  least  $200,000  of 
the  stock. 


MUSEUM  OF  SAFETY  APPLIANCES.— V^otA  has  just 
been  received  that  the  international  jury  in  the  section  of 
social  economy  at  the  International  Book,  Paper  and  Pub- 
licity Exposition,  which  closed  in  Paris  last  month,  made  an 
award  of  the  grand  prix  to  the  American  Museum  of  Safety 
Devices  and  Industrial  Hygiene.  A  diploma  of  honor,  the 
second  highest  award,  was  made  to  Messrs.  Charles  Kirchhoff 
and  T.  C.  Martin,  respectively  chairman  and  vice-chairman  of 
the  museum's  advisory  council,  also  to  Dr.  L.  L  Seaman  and 
Rudolph  Lenz  for  their  active  interest  in  promoting  this  work. 
The  museum  is  now  occupying  the  entire  fifth  floor  at  231  to 
241  West  Thirty-Ninth  Street,  New  York  City,  and  all  inquiries 
for  space,  exhibits  and  other  information  should  be  sent  to 
Dr.  W.  H.  Tolman,  director  of  the  museum. 


LIGHTING  AT  MINNEAPOLIS.— Wc  are  informed  by 
Mr.  L.  A.  Lydiard,  city  clerk  of  Minneapolis,  Minn.,  that  a  few 
months  ago  the  City  Council  passed  an  ordinance  providing 
that  the  city  should  establish  an  electric  lighting  plant,  with  an 
qulput  sufficient  to  take  care  of  all  the  lamps  on  the  streets, 
about  1 100  in  number.  The  ordinance  provides  that  the  city 
engineer  shall  submit  to  the  Council  an  estimate  of  the  cost  of 


constructing  the  plant.  This  estimate,  we  learn,  has  not  yet 
been  submitted.  As  there  are  no  funds  available  for  the 
work,  it  is  hardly  likely  that  under  the  most  favorable  circum- 
stances any  construction  work  can  be  begun  this  year,  as  it 
would  be  necessary  for  the  board  of  tax  levy  to  make  pro- 
vision for  the  expenditure.  Moreover,  money  market  condi- 
tions arc  now  highly  unfavorable  to  such  municipal  enterprises. 


IVHAT  NEW  YORK  SPENDS.-r-Last  Sunday  Comptroller 
Metz,  of  New  York  City,  addressed  the  "New  Yorkers,"  a 
woman's  club  founded  last  year  for  social  purposes.  His  speech 
was  entitled  on  the  program,  "Financial  Greeting."  He  said: 
"The  city  budget  is  enormous.  Each  month  $1,000,000  is  paid 
out  in  cash  for  salaries,  and  the  salaries  altogether,  for  the 
whole  year,  come  to  $71,000,000.  The  'city  spends  annually 
$400,000,000 — that  is,  more  than  London,  Paris,  and  Berlin  all 
put  together.  This  means  that  we  are  doing  in  one  year  what 
they  did  in  centuries.  The  city  is  growing  tremendously,  and 
we  are  rebuilding  it  from  end  to  end.  At  present  $50,000,000 
h  pledged  to  the  city  for  parks  and  bridges,  which  we  must 
have."  He  might  have  added  that  the  city  cannot  show  one 
well-paved  street,  and  that  its  municipal  supply  of  drinking 
water  is  vile.  The  only  public  services  at  all  well  run  are  those 
under  private  or  corporate  management. 


NEW  YORK  POLICE  TELEGRAPHS.— Police  Commis- 
sioner Bingham  has  made  some  radical  changes  in  the  police 
telegraph  system,  suspending  Superintendent  Brennan,  who 
has  held  the  position  for  thirty  years.  He  has  had  some  fifty 
men  under  him.  Early  in  the  summer  Commissioner  Bingham 
engaged  Prof.  George  F.  Sever,  of  Columbia  University,  to 
investigate  the  police  telephone  system.  Prof.  Sever  has  just 
made  a  preliminary  report,  saying  the  present  system  is  totally 
inadequate  to  handle  police  business.  Mr.  Henry  F.  Blackwell, 
who  has  succeeded  Supt.  Brennan  for  the  time  being,  assisted 
Prof.  Sever  in  his  work.  Commissioner  Bingham  had  the  Com- 
missioners of  Accounts  investigate  the  bureau's  method  of  issu- 
ing electrical  supplies.  Their  report  showed,  he  said  yesterday, 
that  no  records  had  been  kept  of  the  supplies  issued.  More- 
over, it  is  charged  that  the  bureau  has  kept  no  maps  whatever 
of  the  police  cables,  and  that  the  department  owns  miles  and 
miles  of  unused  and  unlocated  cables.  Detectives  who  have 
shadowed  patrolmen  detailed  as  linemen,  have  reported  that 
they  never  went  near  any  electric  lines  e.xcept  the  trolley  lines 
leading  to  places  of  entertainment. 


AMERICAN  RAILROADS.— A  pamphlet  issued  recently  by 
Slason  Thompson  gives  some  interesting  comparisons  as  to 
railroad  values.  The  document  is  a  spirited  denial  of  the  many 
charges  which  have  been  made  by  the  critics  of  railroaods  as  at 
present  managed.  Where  the  net  capitalirition  in  1906  has  been 
officially  declared  to  be  only  $11,671,940,649,  the  cost  of  the  rail- 
roads, reached  through  several  processes,  is  approximately 
$13,000,000,000.  In  comparing  these  figures  with  the  cost  of  rail- 
roads in  other  countries  Mr.  Thompson  shows  that  the  some 
roads  would  cost:  On  Canadian  basis,  $13,384,240,000;  on  Ger- 
man basis,  $.21,969,000,000;  on  French  basis,  $28,712,000,000;  on 
Belgium  basis,  $34,795,000,000,  and  on  English  basis,  $5.''.644,- 
000,000.  On  the  ratio  of  assessed  value  to  the  true  value  of  all 
property  in  the  United  States,  as  reported  by  the  federal 
bureau,  the  assessment  of  American  railways  for  the  purpose 
of  taxation  is  a  certificate  of  value  for  $12,890,000,000,  or  more 
than  $1,000,000,000  above  their  net  capitalization.  .Mthough 
looking  at  the  question  strictly  from  the  point  of  view  of  the 
railway  officials,  Mr.  Thompson  is  a  strong  advocate  of  the 
popular  demand  for  a  governmental  valuation  of  the  railways. 
Me  denies,  however,  that  the  question  of  capitalization  has  any^ 
bearing  on  the  question  of  rates.  The  prevalence  of  p<^pular 
hallucinations  as  to  values  and  rates,  he  says.  enipha5i.,:es  the 
necessity  for  an  intelligent  attempt  by  the  government  to  ascer- 
tain and  publish  to  the  world  a  "reasonable,  trustworthy  esti- 
mate of  the  cost  and  true  valuation  of  the  railways  of  the 
United  States." 
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Electrical  Pumping  Installation  of  the  Lindal 
Moor   Mines,  England. 

THE   electrical   pumping  installation   which   has   just   been 
completed     for    the     Lindal    Moor    Mines,    of    Messrs. 
Harrison,  Ainslie  &   Co.,   is   particularly   interesting  to 
engineers  and  the  mining  world  in  general,  not  only  on  account 
of  the  special   features  involved,  but  also  because  it  is  stated 
to  be  the  largest  and  most  comprehensive  plant  of  its  kind  yet 


nc.    I. — VIEW    SHOWING   INCLINATION    OF    PUMPS    AT   LOWFIEI-D    PIT. 

put  down  in  Great  Britain.  The  causes  which  led  up  to  the 
adoption  of  the  present  scheme  may  be  briefly  summarized  as 
follows : 

The  Lindal  Moor  Mines,  which  are  located  near  Ulverston, 
Lancashire,  England,  contain  rich  iron  ore,  and  in  several  of 
the  pits  pumping  operations  ceased  in  December,  1903,  owing 
to  breakdowns  and  also  because  the  then-existing  pumping  plant 
was  not  capable  of  coping  with  the  inrush  of  water.  The  four 
pits  affected  are  connected  together  either  artificially  or  by 
natural  drainage.  At  the  time  the  pumping  operations  ceased, 
the  maximum  inrush  of  water  reached  nearly  7000  gals,  per 
minute,  though  the  normal  flow  in  dry  weather  only  amounted 
to  about  4000  gals,  per  minute.  About  3300  gals,  per  minute 
were  pumped  out  by  the  old  plant  from  two  of  the  pits  between 
which  an  artificial  connection  existed.  As  much  water  was 
pumped  out  of  the  two  other  pits.  For  the  above-mentioned 
reasons  and  owing  to  the  then-existing  business  conditions, 
pumping  operations  were  abandoned  in  the  four  pits  until  the 
matter  came  up  again  for  serious  reconsideration  in  the 
beginning  of  1906. 

All  the  mines  at  which  the  new  pumps  are  fitted  contain 
large  quantities  of  ore,  much  of  which  was  in  sight  when  the 
work  was  stopped  by  the  overpowering  inrush  of  water.  It  is 
confidently  expected  that  an  immediate  result  of  the  installation 
will  be  a  gradual  but  great  increase  of  the  output  of  the  mines, 
which  at  the  present  time  is  250  tons  per  working  day.  A  great 
feature  of  the  installation  is  the  mobility  of  the  pumps  and 
motors.  With  the  electrical  energy  generated  at  one  central 
station  and  transmitted  to  the  pits,  it  is  obvious  that  very  little 
work  will  be  involved  in  removing  one  or  more  of  the  pumps 
to  other  areas  when  the  mines  now  being  dealt  with  are  pumped 
dry.  It  is  already  intended  to  adopt  this  course  at  an  early 
date,  when  one  or  more  of  the  pumps  will  be  transferred  to  the 
large  new  shaft  now  in  process  of  sinking  on  the  Buccleuch 
area,  to  control  the  water  on  that  portion  of  the  company's 
estate.  This,  the  Grievson  shaft,  in  addition  to  being  a  pumping 
station  and  relieving  the  company  of  the  present  expensive 
system  whereby  eight  pumps  are  employed,  will  give  a  greater 
working  depth  to  the  Lindal  Cote  mines.  As  the  work  of  ex- 
ploration is  continuously  carried  on  simultaneously  with  the 
working  of  the  existing  mines,  it  will  be  seen  that  there  is  every 
prospect  of  the  new  installation  being  fully  used.  The  pros- 
pecting work  is  of  very  great  importance,  and  with  this  work 
kept  abreast  of  mining  operations  it  is  evident  that  with  elec- 


trical energy  readily  applicable  at  any  portior  of  the  property, 
the  development  of  the  latter  must  inevitably  be  greatly  facili- 
tated and  the  output  increased  enormously. 

In  the  four  pits  in  question,  three  shafts  were  available  for 
pumping  plants ;  but  the  great  initial  difficulty  to  be  overcome 
was  the  designing  of  a  plant  which  could  be  efficiently  handled 
in  the  very  small  pump  ways,  and  it  was  only  after  five  or  six 
schemes  had  been  proposed  and  rejected  that  a  satisfactory 
solution  was  evolved.  It  was,  further,  a  very  difficult  matter  to 
design  a  plant  of  the  required  dimensions  which  would  be 
capable  of  making  any  impression  upon  the  inrush  of  water,  and 
it  was  only  the  possibility  of  using  electricity  and  high-velocity 
pumps  which  induced  the  owners  to  seriously  reconsider  the 
project  for  pumping  the  mines  dry. 

PUMPING    PLANT. 

In  the  Lowfield  pit.  Fig.  1,  which  is  inclined  at  an  angle  of 
43  degrees  to  the  vertical,  two  centrifugal  pumping  sets  have 
been  provided,  each  of  which  is  capable  of  delivering  4000 
gals,  of  water  per  minute  against  a  total  head,  including  fric- 
tion, of  395  ft.  On  reaching  a  depth  of  378  ft.,  where  the  two 
shafts  join,  the  two  pumps  will  be  connected  in  series,  and  the 
design  is  such  that  when  working  in  series  the  pumps  can  to- 
gether deliver  the  full  4000  gals,  of  water  per  minute  against 
a  total  head  of  780  ft.  These  two  pumps  are  of  the  one-stage 
type  and  rest  upon  a  special  carriage  running  on  rails,  as 
shown  in  Fig.  2. 

Each  pump  has  two  wrought-iron  delivery  pipes,  which  are 
•  connected  at  the  top  by  means  of  a  Y-pipe,  which  supports  a 
rising  main  14  ins.  in  diameter.  The  check  valve  has  an  internal 
diameter  of  375  mm.  (14.76  ins)  and  a  foot  valve  with 
an  internal  diameter  of  450  mm.  (17.71  ins.)  is  fitted  with 
a  strainer.  Each  pump  has  a  rope  sheave  4  ft.  in  diameter 
mounted  on   bracketi.      Each   of   the   motors   direct-cnupled   to 
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the  pumps  is  capable  of  a  continuous  output  of  750  brake  horse- 
power when  working  on  a  circuit  having  a  potential  of  3000 
volts  and  a  frequency  of  50  cycles.  The  speed  of  the  com- 
bined set  is  1485  r.  p.  m. 

In  the  Diamond  shafts,  two  vertical  sinking  pumps  are  pro 
vided,  each  of  which  is  capable  of  raising  1000  gals,  of  water 
per  minute  against  a  total  head,  including  suction,  delivery  and 
pipe   resistance,  of  680   ft.     These  pumps  are  also  fitted  with 
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direct-coupled  motors  having  a  rating  of  315  horse-power  at  a 
jpeed  of  1480  r.  p.  m.  The  pumps  in  this  shaft  are  of  the  three- 
stage  type,  and  are  fitted  with  clastic  couplings  and  cast-iron 
intermediate  piece  for  connecting  and  centering  the  pumps 
with  the  motors.    A  hreeclR-  imi"-  i^  i>i-ovii!icl  in  each  ca^e  with 


FIG.  3. — VIEW  OF  POWER  PLANT  SHOWING  TURBO-GENERATORS. 

wrought-iron  suction  pipe,  foot  valve  and  strainer.  There  are 
also  wrought-iron  delivery  pipes  connected  at  the  top  by  a 
Y-pipe,  which  supports  the  rising  main.  Each  pumping  set  is 
entirely  enclosed  in  a  framing  of  structural  iron  and  a  suitable 
rope  sheave  is  provided  for  carrying  the  weight  of  the  entire 
pump  with  its  motor,  cable  and  delivery  pipe  when  filled  with 


ing  rated  at  250  horse-power  and  the  speed  of  each  set  being 
250  r.  p.  m.  These  pumps  are  of  the  five-stage  type,  and  the 
arrangement  of  valves  and  pipes  is  the  same  as  for  the  pumps 
in  the  Diamond  shafts.  The  steel  cables  by  which  the  pumps 
are  lowered  into  the  pits  are  fastened  at  the  pit  heads,  from 
which  point  they  go  down  their  respective  shafts,  round  the 
rope  sheave  of  each  pump,  and  up  again  to  the  top  of  the 
shafts,  where  they  are  wound  round  the  winches  provided  for 
the  purpose  of  raising  and  lowering.  The  delivery  pipes  for 
the  vertical  pumps  are  eafli  stayed  in  position  by  means  of  the 
steel-wire  ropes  which  pass  up  and  down  cither  side,  stay  rods 
being  provided  at  various  points  with  suitable  guides  through 
which  the  cables  pass.  The  weight  of  each  of  the  Lowfield 
pumps  complete  with  its  motor,  suction  and  delivery  pipe,  sus- 
pension cable,  electric  cable  and  its  own  column  of  water,  is 
about  75  tons.  With  a  view  to  affording  rapid  sinking  opera- 
tions the  Diamond  and  Berkune  pumps  have  been  designed  so 
that  during  the  first  half  of  the  operations  of  draining  only  a 
few  of  their  impellers  will  be  in  use.  When  the  halfway  stages 
are  reached  the  full  number  of  impellers  will  be  brought  into 
action. 

From  the  above  it  will  be  evident  that  the  total  initial  quan- 
tity of  water  with  which  the  whole  plant  will  be  able  to  deal  is 
about  15,000  gals,  per  minute,  this  being  reduced  to  8000  gals. 
per  minute  as  the  pumps  reach  the  lower  levels.  The  centrif- 
ugal pumps  were  built  by  Sulzer  Bros. 

The  motors  are  of  special  design  for  working  under  abnor- 
mal conditions,  and  are  constructed  with  particularly  narrow 
dimensions  to  admit  of  their  passing  down  the  existing  pump- 
ways.  They  are  fitted  with  short-circuited  rotors,  and  the 
motor  cases  are  arranged  with  ample  ventilation,  a  forced  cir- 
culation of  air  being  maintained  by  means  of  fans  fitted  on 
the  motor  shafts.  Although  the  motors  are  of  the  ventilated 
enclosed  type,  there  is  ampl;:  protection  provided  by  means  of 
suitable  hoods  against  falling  water,  fragments,  etc.  .■K  fea- 
ture of  the   installation   is  that  the   motors   are  connected   di- 


water  under  normal  working  conditions.  On  the  side  of  each 
set  is  a  service  ladder  with  a  wooden  platform  at  the  top  and 
bottom. 

In  the  two  Berkune  pits,  two  pumping  plants  of  similar  con- 
struction to  those  in  the  Diamond  shafts  are  provided,  but  in 
this  case  each  pump  is  designed  for  delivering  1000  gals,  of 
water  per  minute  against  a  total  head  of  540  ft. ;  the  motor  be- 


ne.  4.— SECTIONAL  ELEVATION  OF  POWER   STATIO.V. 

rectly  to  the  3000-volt  lines  without  intervening  transformers, 
all  terminals  and  live  parts  being  protected  so  that  there  is  no 
risk  of  danger  to  the  operators. 

The  cables  used  for  conducting  the  electricity  to  the  motors 
in  the  pits  are  of  special  flexible  pattern.  Pure  and  vulcanized 
rubber  is  used  for  insulation,  the  rubber  being  selected  so  as  to 
render  the  cables  safe  for  a  constant  working  pressure  of  3000 
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volts  between  phases,  a  wire  armoring  being  also  used  for  a 
protection  to  the  rubber.  The  cable  for  each  motor  is  wound 
on  its  respective  cable  drum,  one  end  being  connected  to  the 
slip  rings  on  its  shaft,  the  other  end  being  connected  through  a 
watertight  junction  box,  fitted  on  the  side  of  the  motor,  direct 


FIG.    5. — SWITCHBOARD,   LIXDAL   POWER   STATIOX. 

to  the  motor  terminals.  By  means  of  this  arrangement  the 
cable  is  paid  out  as  the  motor  is  lowered  down  in  the  pit  and 
the  whole  of  the  live  cables  and  terminals  are  effectually  sealed 
and  protected. 

GENERATING    STATIOX. 

In  order  to  provide  electricity,  a  generating  station  has  been 
built  a  short  distance  from  Lindal  Station,  on  the  Furness 
Railway.  The  distance  from  the  generating  station  to  the 
three  pits  is:  Lowfield,  980  yards;  Berkune,  800  yards,  and 
Diamond,  1720  yards.  A  three-phase  system  was  adopted,  and 
in  order  to  transmit  the  required  energy  without  undue  loss 
and  at  the  same  time  have  a  working  pressure  which  could  be 
applied  directly  to  the  motors,  an  e.  m.  f.  of  3300  volts,  with  a 
frequency  of  50  cycles,  was  chosen.  The  arrangement  of  the 
generating  station  is  shown  in  Figs.  3  and  4. 

Electricity  is  generated  in  three  turbo-generators  of  the  hori- 
zontal type,  each  set  being  capable  of  a  continuous  output  of 
1140  kilowatts  when  running  at  3000  r.  p.  m.  and  supplied  with 
steam  at  200  lbs.  pressure  and  superheated  to  a  temperature  of 
about  600  deg.  F.  Each  turbine  exhausts  into  a  surface  con- 
denser.    It  mav  be  mentioned  here  that  the  turbine  used  is  of 
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the  velocity  type,  steam  being  expanded  and  its  pressure  energy 
transformed  into  velocity  cnergj-  in  .two  stages,  each  pressure 
stage  having  two  velocity  stages.  Steam  is  expanded  from  boiler 
pressure  to  about  atmospheric  pressure  in  the  first  set  of  nozzles, 
from  which  it  passes  through  the  first  set  of  blades  and  guides. 


It  is  then  further  expanded  in  the  second  set  of  nozzles,  whence 
it  passes  through  the  second  set  of  blades  and  guides  directly 
into   the   condenser. 

The  generators  are  of  solid  construction,  the  rotating  field 
magnet  structure  possessing  the  characteristic  of  a  solid  cylin- 
der. By  a  system  of  ventilation  and  by  water  circulation  in  a 
double  casing  round  the  stator  and  bearings,  the  generator  is 
kept  quite  cool.  The  circulating  water  flows  by  gravity  from  a 
tank  situated  above  the  engine  room.  Eleven  gallons  of  water 
is  circulated  per  minute.  The  generator  also  runs  with  very 
little  noise,  owing  to  the  construction  of  the  stator.  Each  gen- 
erator has  its  exciting  unit  direct-coupled  to  the  main  shaft  and 
by  means  of  a  Tirrill  regulator  the  terminal  voltage  is  kept 
constant  irrespective  of  load  fluctuations.  The  guaranteed 
steam  consumption  is  18.2  lbs.  per  lav-hour. 

The  boiler  plant  consists  of  three  B.  &  \V.  water-tube  boilers, 
each  of  which  is  fitted  with  a  superheater.  The  furnaces  are 
equipped  with  automatic  stokers  driven  by  a  three-phase  motor. 
Feed-water  is  passed  through  a  Green  economizer. 

The  eenerator  and  feeder  circuits  are  controlled  from  a  main 


FIG.    7. — LIGHTNING    ARRESTERS    AT    POWER    STATION. 

switchboard.  Fig.  5,  of  special  cellular  design.  The  front  of 
ihe  board  is  constructed  of  tiled  masonry,  upon  which  the 
instruments  are  mounted,  the  switches  being  operated  by  hand- 
wheels.  The  connections  arc  made  to  the  switchgear  by  means 
of  spindles  passing  through  the  wall.  A  feature  of  the  control 
arrangements  is  that  each  of  the  six  pit  motors  is  under  the 
control  of  the  power-station  engineer,  the  starting  and  stopping 
operations  being  carried  out  at  the  main  switchboard. 

Two  sets  of  bus-bars  are  provided,  one  set  for  feeding  the 
motors  under  full  pressure,  and  the  other  set  for  gradually 
raising  the  pressure  at  starting.  The  starting  is  effected  by 
two  transformers  connected  in  scries.  One  of  these  is  an  auto- 
ransformcr,  which  gives  a  voltage  half  as  large  as  the  work- 
ing c.  m.  f . ;  the  second  transformer  has  its  primary  winding 
connected  in  scries  with  the  auto-transformcr  and  its  secondary 
winding  connected  to  a  wafer  rheostat,  which  is  gradually 
short-circuited  on  starting  the  motors.  By  this  means  the 
e.  m.  f.  applied  to  the  motors  at  starting  is  gradually  increased 
and  all  large  rushes  of  current  which  might  affect  the  voltage 
regulation  avoided.  As  soon  as  the  motors  come  up  to  speed. 
!hey  are  switched  from  the  auxiliary  bus  to  the  main  bus  by 
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means  of  change-over  switches  of  the  oil-break  type.  To  pro- 
tect the  motors  against  overload,  each  line  is  provided  with 
automatic  maximum-current  circuit  breakers.  The  handwhcels 
operating  the  oil  switches  are  connected  to  these  circuit-break- 
ers by  means  of  trip  gear,  the  latter  being  operated  by  sole- 
noids fed  direct  from  the  busses.  The  relays  controlling  the 
circuit  breakers  arc  fed  through  series  transformers,  and  as 
soon  as  the  current  exceeds  a  predetermined  maximum,  the 
solenoid  circuit  on  the  oil  switch  is  closed  and  tlie  switch  is 
thereby  opened  by  means  of  powerful  springs.  The  relays  can  be 
fitted  either  for  instantaneous  operation  or  with  a  time  element. 

The  switching  arrangement,  it  will  be  seen,  is  centralized,  the 
only  apparatus  at  the  pit  heads  consisting  of  an  isolating 
switch  in  each  case,  with  a  voltmeter  to  indicate  when  the  line 
is  alive  or  dead.  To  permit  the  motors  to  be  controlled  from 
the  power  house,  a  separate  transmission  line  of  bare  copper 
is  run  to  each  motor,  the  conductors  being  carried  on  porce- 
lain insulators  fitted  on  channel-iron  cross-arms  fastened  to 
wooden  poles.  P'ig.  ~  shows  the  arrangement  of  the  lightning 
arresters  at  the  power  house. 

At  tlic  point  where  each  transmission  line  terminates  at  the 
pit-head  sub-station,  the  bare  copper  wires  are  connected  to 
vulcanized  rubber  cables  through  a  junction  box  mounted  on 
the  transmission  line  pole.  The  cables  are  in  turn  connected 
through  the  isolating  switch  and  collecting  brushes  to  the  slip- 
rings  of  a  specially  devised  cable  drum,  Fig.  6.  The  isolating 
switches  arc,  in  addition,  arranged  with  mechanical  devices  by 
means  of  which  the  men  in  the  pits  in  charge  of  the  pumps 
can,  in  case  of  emergency,  immediately  disconnect  the  motors 
from  the  mains. 

.\  complete  telephone  system  has  been  installed  between  the 
power  house  and  the  various  pits,  whereby  the  necessary  com- 
munications can  rapidly  pass  between  the  engineer  in  the  power 
house  and  his  staff  at  the  various  stations. 

The  Lindal  Moor  Mines  property  covers  about  3000  acres, 
which  may  now  be  developed  on  a  scale  hitherto  impossible. 
Electrically-driven  pumps  have  given  results  in  mine  working 
-.::.;;:.!:'.abic  by  any  other  method,  and  while  direct-current 
motors  have  been  employed  to  a  great  extent  in  British  prac- 
tice, polyphase  motors  have  been  extensively  employed  else- 
where, especially  in  connection  with  centrifugal  pumps.  The 
Electrical  Company,  Ltd..  were  the  contractors  for  the  entire 
installation. 


A    Phenomenon   of  Revolving-Field 
Generators. 


Combined     Two-Phase     and 
Transformation. 


Three-Phase 


The  accompanying  illustration  indicates  graphically  a  scheme 
for  obtaining  two-phase  and  three-phase  electromotive  forces 
simultaneously  from  only  four  wires,  for  which  a  patent 
was  issued  to  Mr.  W.  T.  Taylor  on  Oct.  29.  In  this  illustra- 
tion C,  x  and  y  are  the  terminal  e.  ni.  f.  points  of  three  delta- 


TAVLOR   TRANSFORMATION    SCHEME. 

connected  transformers.  Instead  of  obtaining  three-phase 
e.  tn.  f.'s  from  these  three  points,  c.  m.  f.'s  of  less  value  in 
true  three-phase  relation  are  obtained  from  points  C,  D  and  B. 
The  locations  of  li  and  D  are  so  selected  along  the  respective 
transformer  windings  that  the  e.  m.  f.  CD  or  CB,  is  equal  to 
the  e.  m.  f.  AC.  Therefore,  the  e.  m.  f.  DB  is  equal  to  the 
e.  m.  f.  AC.  and  since  it  is  in  time-quadrature  therewith  the 
four  points  A.  B,  C  and  D  give  e.  m.  f.'s  suitable  for  use  with 
two-phase   (independent  windings)    apparatus. 


The 


By  F.  PuNCA  A.vD  \V.  Hess. 
treatment    below    deals    with    a    phenomenon    found    in 


single-phase  and  polyphase  generators,  whose  unpleasant  con- 
sequences have  been  felt  in  many  instances,  but  whose  exact 
nature  has  not  previously  been  investigated.  The  phenomenon 
relates  to  the  small  e.  m.  f.  that  is  sometimes  produced  between 
the  ends  of  the  shaft  of  a  high-speed  machine;   the  layer  of 


FIG.    I. — POSITION   OF   ROTOR   GIVI.NC   NON-U.NIFORM    RELUCTA.NXE. 

oil  in  the  bearings  forms  a  good  insulator  for  the  low  e.  m.  f. 
so  that  no  opposing  current  is  produced  by  the  e.  m.  f.  The 
e.  m.  f.'  corresponds  in  frequency  to  the  normal  frequency  of 
the  generator,  and  in  large  high-speed  machines  its  value  is 
such  that  the  bearings  must  be  completely  insulated  from  the 
bed  plate  of  the  machine.  The  cause  for  this  e.  m.  f.  is  dis- 
cussed below. 

Figs.  I  and  2  show  a  four-pole  generator,  in  which  the 
stationary  armature  core  is  built  in  two  parts.  Magnetically 
there  exists  two  small  slits  (air-gaps)  at  a  and  a  in  the  arma- 


FIG.    2. — POSITION    OF    ROTOR    GIVING    UNIFORM     RELUCTANCE. 

ture  ring.  In  Fig.  I  the  rotor  field  core  has  such  a  position 
that  there  exists  a  maximum  magnetic  density  through  the 
slits  a  and  a.  However,  the  actual  flux  will  be  less  through 
path  //  than  that  through  path  /,  because  the  reluctance  of  the 
latter  path  is  less  than  that  of  the  former,  .\ssuniing  that  M 
is  the  value  of  the  flux  from  each  pole,  expressed  in  megalines, 
then  the  flux  in  path  /  will  be  (.U  -!-  2)  +  m  and  that  in  path  // 
will  be  {M  -i- 2)  — m,  m  depending  in  value  upon  the  reluctance 
of  the  slits. 
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In  Fig.  2  the  field  core  has  such  a  position  that  the  slits 
a  and  a  have  no  effect  on  the  distribution  of  magnetism,  and 
the  magnetism  in  each  path  is  (iV/H-2).  Evidently  the  effect 
is  the  same  as  though  a  flux  of  in  megalines  passed  perpendicu- 
larly to  the  armature  shaft,  and  alternated  at  the  frequency  of 
the  terminal  voltage.  .Assuming  a  sinusoidal  time  rate  of  change 
of  the  flux  the  actual  value  of  the  e.  m.  f.  between  the  ends 
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FIG.    3. — MAGNETOMOTIVE   FORCES    FOR   VARIOUS    SLIT-WIDTHS. 

of  the  shaft  will  be,  in  volts,  £s  =  4.4 /»niO"^,  where  /  is  the 
frequency  in  cycles  per  second. 

An  actual  example  may  be  used  to  show  the  true  magnitude 
of  the  e.  m.  f.,  £«.  In  the  accompanying  table  values  are  given 
for  a  certain  four-pole  generator  in  which  the  width  of  the  slit 


Excit 

Megalines 

, Lines 

per  sq.  c.r 

n , 

, \'ol 

Current 

Per  Pole 

Mean 

Max. 

Min. 

Calculated 

Observed 

20 

14.S 

2.590 

3,800 

1,380 

5.00 

5.3 

40 

27.3 

4.870 

7.300 

2,490 

10.00 

lo.s 

fio 

39.7 

7,100 

10,200 

4,000 

12.75 

12.0 

80 

47.0 

8,400 

11,300 

5.500 

12.00 

12.0 

100 

52.0 

9.300 

12,000 

6,600 

11.00 

12.0 

120 

56.0 

10.000 

12,500 

7,500 

10.30 

12.0 

(a  of  Fig.  1 )  was  i  mm.  Column  i  gives  the  exciting  current ; 
column  2,  the  magnetic  flux  per  pole  by  test;  column  3,  the 
magnetic  density  in  the  armature  on  the  assumption  of  uniform 
distribution  of  the  flux. 

In  Fig.  3  the  abscisssae  represent  magnetic  density  and  the 
ordinates  the  required  ampere-turns  of  m.  m.  f.  Curve  I  is 
for  the  path  of  the  flux  in  the  armature  from  one  pole  to 
another;  a  length  of  113  cm  through  the  iron  sheets  is  obtained 
from  the  design  sketch  of  the  machine.  Curve  II  shows  the 
ampere-turns  for  a  slit-width  of  i  mm.  Curve  III,  the  ordi- 
nates of  which  are  the  sum  of  the  ordinates  of  curves  I  and  II, 
gives  the  ampere-turns  for  the  total  path  when  there  is  an  added 
slit  of  I  mm.  Curve  IV  shows  the  mean  flux  for  eich  value 
of  excitation.  By  use  of  the  above  table  and  curve  IV  one  can 
readily  determine  the  maximum  and  minimum  density  in  the 
field  core.  Finally,  the  density  of  the  flux  m  has  a  value  of 
(Bmax  —  Bm<n)-i-2.      The    cross-section    is    2750   sq.    cm;    the 
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frequency  /  is  33.3;  so  that  all  values  are  available  for  the 
determination  of  the  e.  m.  f.  between  the  ends  of  the  shaft 
by  means  of  the  formula  above.  In  Fig.  4  this  c.  m.  f.  is  plotted 
as  a  function  of  the  exciting  current.  Values  are  given  for 
slit-widths  of  I  mm,  4  mm  and  20  mm,  and  also  the  measured 
e.  m.  f.  for  an  air-gap  of  i  mm.  As  previously  noted,  the  de- 
terminations were  based  on  a  normal  magnetization  curve  for 
iron,  and  the  deviation  at  the  higher  density  indicates  that  the 


permeability  of  the  iron  was  actually  somewhat  better  than 
assumed.  The  e.  m.  f.  was  also  measured  when  the  two  halves 
of  the  stator  were  placed  directly  in  contact  with  each  other. 
As  is  well  known,  even  when  the  halves  are  placed  upon  each 
other  as  closely  as  possible  the  slit-width  (air-gap)  does  not 
reduce  to  zero.  The  tests  seem  to  indicate  that  the  unavoidable 
contact  reluctance  corresponds  to  an  air-gap  of  %  mm.  A 
comparison  of  the  two  curves  shows  that  the  maximum  e.  m.  f. 
of  4.6  volts  with  a  .25-mm  gap  increases  to  12.  volts  with  a 
I -mm  gap.  For  a  4-mm  gap  the  maximum  e.  m.  f.  is  20.5 
volts,  and  with  a  20-mm  gap  the  e.  m.  f.  reaches  29  volts. 
In  Fig.  5  the  maximum  e.  m.  f.  is  plotted  as  a  function  of  the 
slit-width    (air-gap)    in  mm;   it  is  seen  that  with   the   chosen 
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FIG.   5. — VARIATION   OF  E.    M.  F.   WJTH   THE  WIDTH   OF  THE  SLIT. 

machine  the  e.  m.  f.  between  the  ends  of  the  shaft  (at  33.3 
cycles)  may  reach  30  volts. 

Fig.  6  gives  an  oscillograph  record  of  the  e.  m.  f.  between 
the  ends  of  the  shaft  when  the  slit-viridth  in  the  magnetic  ring 
had  its  minimum  value. 

It  is  interesting  to  determine  what  the  results  will  be  with 
a  machine  having  a  different  number  of  poles  than  four.  If 
there  are  two  slits  in  the  magnetic  path  then  there  can  be  no 
e.  m.  f.  between  the  ends  of  the  shaft  of  a  two-pole  machine; 
in  case  an  e.  m.  f.,  does  appear,  it  may  be  attributed  to  the 
irregular  magnetic  reluctance  of  the  laminations.  On  the 
other  hand,  an  e.  m.  f.  will  be  produced  between  the  ends  of 
the  shaft  on  any  machine  whose  number  of  poles  is  divisible 
by  four  when  there  are  two  parts  to  the  magnetic  ring.  It  can 
be  shown  also  that  a  machine  having  2/>-poles  in  which  the 
magnetic  ring  is  divided  into  «  equal  parts  will  possess  an 
e.  m.  f.  between  the  ends  of  its  shaft  if  2p  -s-  n  is  an  even 
number.  The  question  naturally  arises  as  to  the  method  by 
which  the  disadvantageous  e.  m.  f.  between  the  ends  of  the 
shaft  may  be  overcome.  An  obvious  remedy  is  to  make  the 
magnetic  reluctance  of  the  slit  (air-gap)  in  the  ring  as  small 
as  possible ;  it  is  impossible,  however,  to  decrease  the  reluctance 
to  zero.  An  effective  cure  is  found  in  making  the  number 
of  slits  in  the  ring  such  that  2p  ->  n  is  not  an  even  number, 
and  thereby  insuring  that  the  various  flux  paths  will  have 
equal  reluctances.  For  example,  a  four-pole  machine  could  have 
two  horizontal  and  two  vertical  slits  in  the  magnetic  ring. 

It  is  possible  to  make  use  of  the  e.  m.  f.  between  the  ends 
of  the  shaft  to  obtain  a  special  form  of  high-speed,  low- 
voltage,  alternating-current  generator.  This  machine  has  no 
armature  winding,  and  need  not  have  slots;  the  stator  discs 
are  arranged  in  p  sections,  separated  from  each  other  by  a 
slit  (air-gap)  or  any  non-magnetic  material.  The  shaft  itself 
serves  as  an  armature  winding,  a  large  number  of  copper 
brushes  being  used  for  collecting  the  current.  The  bearings, 
or  the  bearing  stands,  are  thoroughly  insulated  from  the  ground. 


B.r.  bM*«v  »di  •btfl 


FIG.   6. — OBSERVED  E.    M.    F.    BETWEEN    ENDS   OF    SHAFT    AND    NORMAL 
E.    M.   F. 

Although  the  machine  would  hardly  be  considered  for  prac- 
tical operation,  yet  it  may  prove  of  interest  to  compare  its 
performance  with  that  of  a  normal  machine.  The  no-load 
excitation  characteristic  is  sufficiently  well  shown  in  Fig.  4.  It 
will  be  noted  from  Fig.  5  that  the  width  of  the  slit  in  the 
stator  ring  after  reaching  a  certain  value  is  almost  without 
effect  upon  the  no-load  c.  m.  f.     With  regard  to  the  armature 
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reaclion,  as  will  be  seen  below,  it  is  absolutely  necessary  to 
take  a  very  large  value  for  the  gap. 

The  armature  reaction  exhibits  itself  at  three  different  points : 
(l)  in  the  yoke,  (2)  in  the  stator  proper,  and  (3)  through  the 
stator  and  the  pole   faces;  the  various  paths  are  indicated  in 


riG.   7.— rATHS   OF  DISPERSION    FLUX. 

Fig.  7.  It  is  to  be  noted  that  with  a  load  current  of  /  amperes, 
the  armature  m.  m.  f.  is  /  ampere-turns,  the  armature  winding 
consisting  of  a  single  turn. 

The  first  path,  in  the  case  of  a  massive  yoke,  would  permit 
the  formation  of  considerable  eddy  currents;  on  the  other 
hand,  if  the  path  is  laminated  the  magnetic  reactance  will  be 
large.  There  are  two  methods  of  overcoming  these  difficulties : 
either  the  yoke  can  be  provided  with  copper  damping  devices  in 
which  the  loss  will  be  small,  or  the  poles  and  the  yoke  can  be 
frequently  subdivided  as  shown  in  Fig.  8. 

The  second  path  (Fig.  7)  follows  the  periphery  of  the 
stator,  and  encounters  only  the  reluctance  of  the  joints;  it  is 
desirable  to  ascertain  its  effect  upon  the  operation  of  the  ma- 
chine. Consider,  therefore,  a  two-pole,  50-cycle  machine  having 
a  flux  of  30  megalincs  per  pole  and  an  e.  m.  f.  between  the  ends 
of  the  shaft  of  30  volts.  It  is  required  to  determine  the 
width  of  the  stator-slit  when  the  reactive  e.  m.  f.  caused  by 
the  flux  following  path  //  will  be  S  volts  at  a  load  of  8000 
amperes.  From  the  familiar  transformer  e.  m.  f.  formula, 
E  =  (4.4fn<t>m)  -^10",  s  =  4.4  X  SO  X  I  X  M  X  lo-",  hence 
M  =  2.2X10';  2.2  megalines  must  follow  path  II.    The  total 


FIG.    8. — ARRANGEMENT    OF    POLES    TO    MINI.MIZE    REACTANCE. 

reluctance  of  the  periphery  may  be  considered  as  merely  that 
of  the  slit  whose  width  is  /  cm.  Let  the  cross-section  of  the 
path  be  g  sq.  cm. 

Then,  approximately, 
M  —  2.2X10'=  U^niq)  -i-  io/=(i.25  X  i  X  V2  X  8000  X  g)  -h/; 
2.2  X  10'/  =  V2  lo'<? ;  hence  l  =  g-^  155. 

Assuming  a  cross-section,  q,  of  1770  sq.  cm,  /  becomes  11.5 
cm.  That  is  to  say,  the  slit  should  have  a  width  not  less  than 
11.5  cm  to  obtain  the  desired  performance. 

The  third  path  (Fig.  7)  is 'along  the  leakage  route  formed 
by  the  pole  face  when  it  is  adjacent  to  the  stator  slit.  The  leak- 
age field  through  this  path  can  be  reduced  by  using  a  larger 
air-gap,  a  change  that  will  necessitate  an  increase  in  the  main 
exciting  m.  m.  f. 

The  determination  of  the  characteristics  of  a  multipolar 
machine  is  made  exactly  as  has  just  been  done  for  a  two-pole 


machine,  except  that  the  current  strength  should  be  divided 
by  the  number  of  pairs  of  poles — that  is,  by  the  number  of 
stator  slits.  , 

It  is  noteworthy  in  this  connection  that  in  a  machine  with  a 
rotating  armature,  an  e.  m.   f.  will  be  generated  between  the 


FIG.   p.- 


-Rf:\'OLVI.>IG-ARMATURE   COILLESS   GENERATOR. 


ends  of  the  shaft  if  a  radial  slit  is  cut  in  the  armature  discs, 
as  indicated  in  Fig.  9.  The  flux  will  vary  with  the  position  of 
the  armature  and  will  swing  across  the  shaft  and  generate  an 
e.  m.  f.  therein.  The  authors  have  as  yet  not  mad;  a  le;-'.  en 
such  a  generator. 


Direct-Current  Turbo-Generators. 


By  li.  I.  C.  Beyer. 

The  direct-current  turbo-generator  differs  in  many  respects 
from  machines  of  the  low-speed  type.  In  fact,  it  is  of  all 
machines  the  most  difficult  to  construct.  The  following  out- 
line of  ihe  constructive  features  of  such  machines  may  prove 
of  interest  to  designing  and  constructing  engineers.  Only 
those  machines  which  possess  commutating  poles  and  compen- 
sating windings  will  be  considered,  because  for  large  ratings 
no  other  types  of  generators  are  satisfactory. 

In  designing  the  armature  the  problem  arises  as  to  the  proper 
number  of  coils  to  use  per  slot.  The  investigation  of  this 
problem  shows  that  in  high-speed  generators  there  should  be 
not  more  than  two  conductors  per  slot.  The  facts  upon  which 
this  conclusion  is  based  were  discussed  by  the  writer  in  the 
issue  of  Elek.  U.  Masch.  (Vienna),  for  Oct.  6,  1907. 

Experience  shows  that  the  e.  m.  f.  between  adjacent  commu- 
tator segments  should  not  be  greater  than  25  volts ;  it  is  pref- 
erable to  keep  the  e.  m.  f.  below  20  volts.  By  the  use  of 
compensating  windings  or  slotted  poles  with  highly  saturated 
pole-teeth  the  e.  m.  f.  between  segments  will  remain  constant 
at  all  loads. 

On  account  of  the  fact  that  the  cooling  surface  of  the  arma- 
ture in  most  cases  will  be  large  enough  to  prevent  the  tempera- 
ture elevation  from  reaching  an  excessive  value  even  when  the 
iron  loss  per  cubic  inch  is  high,  the  actual  frequency  of  reversal 
of  magnetism  and  the  loss  occasioned  thereby  is  not  a  determin- 
ing factor  in  selecting  the  number  of  poles.  The  choice  of  the 
number  of  poles  depends  largely  upon  the  ma.ximum  permis- 
sible e.  m.  f.  between  the  commutator  segments  and  maximum 
permissible  peripheral  speed  of  the  armature. 

Assume,  for  example,  a  250-kw,  550-volt,  3000-r.  p.  m. 
machine  having  a  pole  arc  equal  to  six-tenths  of  the  pole-pitch. 
The  minimum  number  of  segments  between  neutral  points 
would  be  (SSO-^25).  (iH-o.6)=36.  If  the  machine  be 
constructed  with  four  poles,  the  total  number  of  segments  will 
be  4X36=144.  With  two  bars  per  slot  there  would  be  144 
slots  in  the  armature.  The  armature  conductor  should  have 
a  section  of  3  X  10  mm.  By  calculation  the  slot  pitch  is  found  to 
be  about  14  mm  so  that  the  circumference  is  .014  X  144^2.0209 
and    the    peripheral    velocity    (2.02  X  3000)  -i-  60  =  101    m    per 
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second,  which  velocity  is  much  too  high.  The  machine  must, 
iherefore,  be  constructed  with  two  poles,  in  which  event  the 
peripheral  velocity  can  be  lowered  to  about  70  m  per  second, 
and  the  maximum  e.  m.  f.  between  segments  may  be  lowered 
to  about  20  volts.  It  is  seen,  therefore,  that  the  machine  will 
be  improved  by  employing  two  rather  than  four  poles,  although 
the  cost  will  be  higher. 

From  the  foregoing  example  it  is  evident  that  a  disadvan- 
tageous limiting  condition  is  imposed  by  the  requirement  of 
not  more  than  two  bars  per  slot.  For  machines  rated  at  1000 
kw  or  more  the  two-pole  construction  results  in  a  monstrosity. 
In  such  a  case  the  limitation  may  be  removed  by  employing 
•'intermediate  segments,"  as  shown  in  Figs,  i  and  2,  connected 
to  the  rear  ends  of  the  armature  bars.  By  this  construction 
the  e.  m.  f.  between  segments  decreases  to  one-half  of  the  former 
value,  and  the  machine  can  advantageously  be  built  with  four 
poles.'  The  distance  between  brushes  will  be  adequate  on  account 
of  the  required  large  diameter  of  the  commutator  of  large  ma- 
chines. In  order  to  make  the  reactance  of  the  connecting  wire  as 
small  as  possible,  the  armature  spider  should  be  constructed  of 
non-magnetic  material.  It  will  seldom  be  possible  to  use  more 
than  four  poles.  However,  when  the  speed  is  low  enough  or 
the  e.  m.  f.  is  low,  a  six-pole  machine  can  be  operated  with 
satisfactory  results. 

As  a  substitute  for  the  "back-connecting  wires"  use  may  be 
made  of  interposed  armature  coils  formed  of  wife  of  small 
diameter.  One  end  of  each  coil  is  connected  to  one  of  the 
main  segments,  while  the  other  end  is  connected  to  an  inter- 
mediate segment. 

The  determination  of  the  reactance  e.  m.  f.  is  made  as 
simply  as  possible,  because  the  commutating  field  can  be  ad- 
justed experimentally.  It  is  necessary  merely  to  make  the  com- 
mutating field  equal  to  twice  the  reactance  field  at  each  load 
current,  because  during  commutation  the  reactance  field  changes 
from  a  certain  positive  value  to  an  equal  negative  value. 

The  fact  should  not  be  overlooked  that  during  the  commuta- 
tion period  the  armature  teeth  are  opposite  a  pole  face.  It  is 
advantageous  to  use  solid  pole  shoes,  and  also  to  place  a  plate 
of  copper  over  the  pole  face  so  that  the  eddy  currents  produced 
therein  reduce  the  reactance  field  and  improve  the  commutation. 
The  problem  as  to  the  maximum  permissible  value  for  the 
amperes  per  armature  conductor  for  high-speed  machines  has 
not  yet  been  definitely  solved.  Experience  indicates  that  a 
current  of  750  amperes  per  conductor  at  normal  load  may  be 
employed  in  a  machine  revolving  at  3000  r.  p.  m.  and  using 
simple  metal  brushes  and  yet  the  commutation  will  be  satis- 
factory. 

The  selection  of  the  form  of  the  slots  depends  upon  the 
same  factors  encountered  in  the  ordinary  direct-current  dyna- 


insulation,  the  two  parts  being  insulated  as  a  unit  after  bemg 
dropped  into  place. 

Fig.  4  will  serve  for  illustrating  the  variation  of  flux  in  the 
armature  iron  and  thereby  ascertaining  the  iron  loss.  The 
magnetic  density  in  the  armature  core  varies  from  a  positive 
maximum  at  cross-section  IX  to  a  negative  maximum  at  XI. 
The  periodicity  of  the  flux  variatit>n  is  determined  from  the 
number  of  main  poles  and  the  rotative  speed,  just  as  is  true 
with  machines  without  commutating  poles.  In  the  teeth,  how- 
ever, the  magnetic  cycle  is  not  so  simple.    The  magnetic  density 
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nCS.      t      ANO     Z.— ARRANGEMENT     OF     INTERMEDIATE     COMMUTATOR 
SEGMENTS. 

mos.  Special  efforts  must  be  made  to  render  the  wedges 
strong.  The  wedges  may  advantageously  be  constructed  of 
hard-fiber  fish-paper  or  wood.  lor  narrow  slots,  the  form 
shown  at  I  in  Fig.  3  may  be  usc<J;  when  the  slols  are  wide 
form  II  may  be  used.  The  strongest  construction  is  shown  in 
form  III.  Moreover,  with  the  last  form  the  advantage  of  a 
•small  slot  opening  is  obtained;  each  armature  comliictor 
should  be  made  up  of  two  separate  parts   without   individual 
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PIC.    3._ARI!ANGEMEXT   OF    SLOTS    AND   RETAINING   WEDGES. 

in  the  teeth  varies  from  a  positive  maximum  under  a  main  pole 
through  zero  to  a  negative  maximum  under  an  auxiliary  pole ; 
the  density  then  decreases  to  a  certain  minimum  between  the 
auxiliary  pole  and  the  next  main  pole  of  the  same 
polarity,  and  then  increases  again  to  the  maximum  un- 
der the  main  pole.  The  action  is,  therefore,  somewhat 
complicated.  It  is  possible  to  determine  the  losses  in 
the  teeth  approximately  by  finding  the  value  of  the  loss 
which  w.ould  be  caused  if  the  auxiliary  poles  alone  were  active 
and  then  finding  the  value  of  the  loss  attributable  to  the  main 
poles  alone,  and  adding  these  two  losses. 

The  mechanical  details  of  the  machine  must  be  designed 
and. constructed  with  great  care.  For  small  and  medium-sized 
machines  the  armature  laminations  may  be  mounted  directly 
upon  the  shaft.  In  this  event  the  discs  must  be  mounted  with 
extreme  accuracy.  Ventilating  ducts  should  be  provided  near  the 


FIG.      4.— DISTRIBUTION      OF      MAIN-POLE      AND      DIM  MVTATING-POLE 
FLUX. 

shaft.  Large  armatures  should  be  built  with  bronze  or  steel  spiders. 
AW  ducts  about  8  mm  in  width  should  be  placed  along 
the  armature  at  intervals  of  from  30  'o  So  mm.  The 
armature  end-discs  should  be  con9tructcd  of  bronze.  These 
discs  can  simultaneously  serve  as  supports  for  the  windings. 

Fig.  5  shows  a  longitudinal-section  of  an  armature  for  a 
four-pole  220-kw  machine  designed  for  2600  r.  p.  m.  and  no 
volts.      It    will    be    noted    that    the    armature    conductors    are 
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soldered  at  the  rear;  this  arrangement  prevents  the  lower  con- 
ductors from  being  bent  by  the  centrifugal  force. 

The  insulating  material  should  be  flawless  and  of  high  me- 
chanical strength ;  it  should  possess  a  minimum  compressibility. 

The  shape  of  the  armature  conductors  should  be  such  that 
they  fit  the  cylinder  perfectly  before  the  binding  wires  are 
applied.  The  conductors  should  first  be  held  securely  by  tempo- 
rary bands,  before  the  final  binding  wires  are  applied.  When 
temporarily  banded  the  whole  should  act  as  a  solid  mass  when 
jtruck  a  hammer  blow. 

A  good  form  of  binding  material  is  found  in  American 
bronze  wire.  Each  band  should  be  made  from  a  single  length 
of  wire  without  joint.  Steel  wire  should  never  be  used  on 
account  of  the  heat  produced  in  it  by  the  leakage  magnetism. 

One  of  the  most  important  features  of  the  process  of  ap- 
plying the  binding  wires  is  the  tension  used.  A  special  machine 
is  employed  by  the  A.  E.  G.  of  Berlin.  An  indicator  which 
makes  a  record  on  a  strip  of  paper  shows  the  exact  tension 
used.  The  binding  wires  should  be  so  designed  that  at  a  speed 
25  per  cent  above  normal  the  "factor  of  safety"  will  be  about  5. 
When  the  binding  wires  have  been  properly  applied,  no 
trouble  is  to  be  feared  from  "creeping."  The  diameter  of 
the  wire  should  be  at  least  2  mm.  The  ends  should  be  soldered 
in  place  with  the  aid  of  numerous  sheets  of  copper,  exactly 
as  is  done  with  low-speed  machines. 

Between  the  commutator  necks  and  the  bronze  end-cylinder, 
the  distance  should  be  at  least  SO  mm  for  a  2so-volt  machine 
and  80  mm   for  a  soo-volt  machine. 

Extra  care  must  be  used  in  the  design  and  construction  of 
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FIG.     5. — LONGITUDINAL     SECTION     OF     A    200-KW,     KOUR-POLE, 
It.    I'.    M.    DIRECT-CUKRENT  GENERATOR. 

the  commutator.  With  an  c.  m.  f.  of  25  volts  between  seg- 
ments the  mica  should  be  1.5  mm  thick;  with  20  volts  the 
thickness  should  be  0.8  mm.  The  insulation  under  the  shrink- 
rings  should  be  of  mica;  its  thickness  should  be  8  mm  for  500- 
volt  machines,  and  5  mm   for  250-volt  machines. 

The  peripheral  speed  of  the  commutator  should  not  exceed 
40  meters  per  second.  The  segments  should  be  given  such  a 
height  that  when  they  have  become  worn  for  a  radial  depth  of 
20  mm  they  will  not  bend  outward.  The  shrink-rings  must 
therefore  be  given  such  a  strength  and  be  so  disposed  that  at 
a  speed  of  25  per  cent  in  excess  of  normal  the  segments  will 
not  bend.  It  has  been  found  that  with  segments  from  50  to  60 
mm  in  height  on  a  commutator  about  300  mm  in  diameter 
there  may  be  a  clear  distance  of  300  mm  between  the  shrink- 
rings.    The  segments  should  be  made  of  hard' drawn  copper. 

The  life  of  the  commutator  depends  to  a  large  extent  upon 
the  material  of  which  the  brushes  are  made.  Carbon  brushes 
should  not  be  used  upon  a  cylindrical  commutator  at  very 
high  peripheral  speeds,  because  the  commutator  is  sure  to 
vibrate,  and  the  springring  of  the  brushes  will  cause  sparking. 
Of  the  several  metallic  brushes,  tho  copper-graphite  brush  and 
tlie  straight-wire  brush  have  proved  satisfactory.  The  former 
'rush  keeps  the  commutator  in  better  condition  than  does  the 
liter.  However,  it  requires  a  more  nearly  perfect  commutator 
iiocausc  the  brush  is  not  so  pliable  as  the  wire  brush. 
Moreover,  when  the  straight-wire  brush  is  used  the  commuta- 
ting  field  need  not  be  su  closely  correct  as  when  the  copper- 
graphite  brush  is  used. 

Excellent    results   arc   obtained    when   use   is   made   of   both 


carbon  and  metallic  brushes  in  combination.  An  arrangement 
of  this  kind  is  shown  in  Fig.  6.  The  carbon  is  placed  practically 
at  right-angles  to  the  metallic  brush.  A  disadvantage  of  this 
arrangement  is  found  in  the  fact  that  the  springs  a  and  b  act 
in  opposite  directions,  and  the  distribution  of  the  pressure  is 
indefinite.  An  improvement  is  indicated  in  Fig.  7,  where  the 
holder  for  the  carbon  is  rigidly  attached  to  the  brush  spindle. 
The  clamp  for  the  carbon  brush  is  built  as  a  hinge  so  that  each 
holder  is  independent  of  the  other.     The  carbon  brushes  =erve 


FIG.    6. — HOLDF-R    FOR    CARBON    AND   COPPER   BRUSHES. 


merely  for  improving  the  commutation,  and  not  for  conveying 
the  main-line  current.  In  order,  however,  to  prevent  the 
spring  c  from  being  heated  by  current,  it  is  desirable  to 
connect  the  carbon  directly  to  the  metal  part  of  the  holder. 
Faultless  commutation  can  be  obtained  when  the  current  density 
is  25  amp.  per  sq.  cm  of  the  contact  of  the  metallic  brushes. 
It  is  advisable,  however,  not  to  exceed  20  amp.  The  cross- 
section  of  each  metallic  brush  should  be  at  least  50  x  8  mm. 
The  carbon  brush  should  have  approximately  the  same  cross- 
section. 

The  distance  between  the  outer  holder  and  the  shrink-ring  for 
a  500-volt  machine  should  be  at  least  30  mm.  The  tendency 
to  "flash  over"  from  brush  to  brush  is  especially  pronounced 
when  a  500-volt  machine  without  compensating  winding  or 
highly  saturated  pole  tips  is  subjected  to  a  suddenly  applied 
overload,  on  account  of  the  high  e.  m.  f.  between  segments 
due  to  the  cross  flux.  For  the  purpose  of  preventing  the 
"flash  over,"  Parsons  arranges  the  brushes  in  two  groups, 
the  negative  brushes  being  placed  on  one  side  of  the  commutator 
and  the  positive  on  the  other.  This  arrangement  is  disadvan- 
tageous in  that  it  requires  a  commutator  of  double  the  normal 
length.  Moreover,  it  does  not  entirely  eliminate  the  "flash 
over,"  because  it  can  form  between  one  brush  and  a  shrink- 
ring  and  from  this  ring  to  the  opposite  brush.  It  is  possible 
to  place  a  stationary  insulating  ring  between  the  brushes  and  the 
shrink-rings,  and  a  separate  shield  between  the  brushes  of 
opposite  polarity;  it  is  possible,  also,  to  isolate  each  brush 
tlioroughly  in  its  own  insulating  compartment. 

The  brush  rigging  should  be  especially  rigid.     It   is   advan- 


KIG.    7. — IMPROVED    HOLDER    FOR    CARBON    AND    COPPER    BRISHES. 

tageous,  particularly  with  large  machines,  to  mount  the  rigging 
separate  from  the  machine  body  and  bed  plate.  The  brush 
spindles  should  be  fastened  at  both  ends  to  massive  iron  rings. 
The  insulation  used  should  have  very  large  surface  on  account 
of  the  unavoidable  collection  of  carbon  and  copper  dust  which 
may  form  a  conducting  path  between  the  iron  rings  and  the 
brushes.     The  two  rings  should  be  mounted  in  their  own  sup- 
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ports  and  be  arranged  to  be  rotated  by  means  of  worm- 
gearing. 

It  has  been  suggested  to  arrange  the  commutator  upon  its  own 
shaft  with  separate  bearings  and  bed-plate.  By  this  arrangement 
the  vibrations  of  the  armature  do  not  reach  the  commutator, 
and  it  is  permissible  to  use  carbon  brushes.  If  the  commutator 
could  be  built  without  leads,  this  solution  would  be  a  good  one. 
Moreover,  in  case  nothing  prevents,  the  diameter  can  be  made 
smaller,  because  the  shaft  need  not  be  large. 

It  has  been  shown  by  Seidener  that  a  large  part  of  the  loss 
at  the  brushes  may  be  attributed  to  the  vibrations  occasioned  by 
the  eccentricity  of  the  surface  of  the  commutator.  The  vibra- 
tions of  the  brushes  may  be  minimized  by  placing  them  side- 
wise  against  a  radial  commutator,  as  has  been  done  by  the 
British  Westinghouse  Company  with  good  results.  This  ar- 
rangement is  shown  in  Fig.  8,  where  shripk-rings  are  used 
on  the  outer  circumference  of  the  segments,  and  in  Fig.  9. 
where  steel  bands  are  placed  in  the  grooves.  In  order  to  obtain 
the  advantages  of  shrink-rings  with  the  form  shown  in  Fig.  9, 
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FIGS.    8   AND   9. — ARRANGEMENT    OF    DISC    COMMUTATOR    AND    RADIAL 
BRUSHES. 

Miles  Walker  devised  the  ingenious  scheme  shown  in  Fig.  10. • 
Each  band  was  wound  in  a  four-part  U-shaped  ring.  After 
the  rings  were  wound  as  solidly  as  possible,  transformer-core 
material  was  built  up  around  them.  Alternating  current  being 
sent  through  a  conveniently  located  solenoid,  a  large  secondary 
current  was  produced  in  the  bands.  In  this  way  the  tem- 
perature of  the  bands  was  raised  until  they  were  red-hot, 
when  they  were  moved  over  to  the  extreijie  right  (Fig.  10). 
When  the  bands  were  allowed  to  cool  off,  the  commutator 
possessed  great  solidity.  A  difficulty  of  this  kind  of  commuta- 
tor is  found  in  the  necessity  for  insulation  around  each  steel 
ring.  Moreover,  the  peripheral  speed  of  the  outer  part  of  the 
discs  is  somewhat  high. 

Tests  have  shown  that  at  high  speeds,  the  current  density 
may  be  10  amp.  per  sq.  cm  with  soft  Morganite  carbon  brushes ; 
with  hard  carbon  brushes  the  density  should  be  somewhat  less. 
The   radial-disc  commutator   is   considerably  more  costly   than 


FIG.     10.— METHOD    OF     APPLYING     SHRIN  K-IIANUS. 

a  cylindrical  one,  but  a  compensating  advantage  is  found  in 
the  ability  to  use  carbon  brushes.  A  generator  using  a  commu- 
tator of  this  type  is  now  being  built  by  the  British  Westing- 
house  Company.  This  machine  is  rated  at  1000  kw,  600  volts, 
1500  r.  p.  m.  and  has  four  poles. 

The  stationary  and  revolving  members  of  a  .17S-kw,  2500- 
r.  p.  m.  machine  built  by  the  above-mentioned  company  arc 
shown  in  Figs.  11  and  12,  respectively.  The  machine  is  a  four- 
pole  generator  provided  with  a  shunt  winding  for  230  volts 
at  no  load,  and  a  series  winding  for  compoiniding  to  240 
volts  at  full  load.  The  inner  diameter  of  the  armature  core 
is  298  mm,  the  outer  diameter  is  560  mm  and  the  bore  of  the 
field  core  is  580  mm.     The  total  net  axial  length  of  the  arma- 


ture is  305  mm :  there  being  six  8-mm  air  ducts,  the  real  length 
is  257  mm ;  allowing  10  per  cent  for  insulation,  the  effective 
iron  length  is  230  mm. 

The   armature   has   72   slots,   each    10.7   x   35   mm   in   section 
(see  III  of  Fig.  3).     There  are  two  conductors  per  slot,  each 


FIG.      II. — STATIR     OF     A     375-KW,     25OO-R.     P.      M,     DIRECT-CURRENT 
GENERATOR, 

consisting  of  two  bars  in  parallel,  the  cross  section  of  each 
being  4  X  12.7  ^  50  sq.  mm;  thus  the  copper  area  per  conductor 
is  100  sq.  mm.  The  total  number  of  conductors  is  144.  The 
winding  is  connected  in  "lap,"  the  rear  ."throw"  being  slots  i 
and  19,  the  front  19  and  2. 

The  commutator  has  72  segments.'  Its  diameter  is  305  mm. 
The  total  length  of  the  segments  is  880  mm.  Four  shrink- 
rings,  each  about  40  x  70  mm,  serve  to  hold  the  segments 
together.  There  are  nine  metallic  brushes  per  holder,  each 
having  a  cross-section  of  35  x  8  mm.  These  brushes  are  com- 
bined with  nine  carbon  brushes  35  x  8  mm,  as  shown  in 
Fig.  7. 

The  peripheral  speed  of  the  armature  is  73  meters  per 
second,  and  that  of  the  commutator  40  meters. 

The  machine  shows  a  total  c.  m.  f.  drop  at  the  brushes 
(including  the  drop  in  the  brushes  themselves)  of  4.6  volts. 
The   c    ni.   f,   under  load  is,  therefore,  245  volts.     There   are. 


375   KW,      J500-R 
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therefore.  4.1  X  10*  lines  of  force  per  pole.  The  polc-facc 
factor  is  .61.  Under  each  pole  there  are  11  teeth  the  total 
cross-section  of  which  is  270  sq.  cm.  Therefore,  the  flux 
density  is  15.Z00  lines  per  ,sq.  cm.  In  the  armature  body,  the 
cross-section  of  which  2  x  220  5q.  cm.  the  flux  density  is 
9300. 

The  current  per  armature  path  is  400  .-nni), :  ihus  the  current 
density  in  each  armature  conductor  is  4  amp,  per  sq.  mm. 
The  current  per  slot  is  800  amp.  The  ampere-conductors  per 
centimeter  of  circumference  =328.  The  current  density  in 
the  metal  brushes  is  17  amp.  per  sq.  cm. 

The   maximum    e.    m.    f.    between    commutator    segments    is 
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21  volts.  There  are  four  bronze  balancing  rings  connected 
respectively'  between  segments  I  and  37,  10  and  46,  19  and  55, 
28  and  64. 

.  The  shaft  is  165  mm  in  diameter  at  the  center.  The  arma- 
ture discs  are  mounted  directly  upon  the  shaft  as  shown  in 
Fig.  5- 

The  effective  air-gap  area  is  730  sq.  cm  so  that  the  air-gap 
flux  density  is  5600;  the  ampere-turns  per  pole  is  4500  for  the 
air  gap.  An  approximate  calculation  of  the  leakage  gives  15  per 
cent;  the  magnetic  density  in  the  pole  core  is  10,400  lines  per  sq. 
cm ;  tlie  density  in  the  yoke  is  8000.  Thus  the  ampere-turns  for 
the  pole  iron  is  150;  for  the  yoke,  250,  and  for  the  arn^turc  iron 
SO.  The  total  m.  m.  f.  for  the  iron  part  of  the  path  is  450 
ampere  turns,  or  4950  ampere  turns  for  the  whole  machine. 

By  taking  into  account  the  total  flux  which  cuts  across  the 
conductor  locally  during  the  commutating  period,  it  is  found 
that  the  effective  reactance  field  is  127,000  lines.  In  order  to 
produce  a  speed  e.  m.  f.  equal  and  opposite  to  the  reactance 
e,  m.  f.  the  conductor  must  cut  across  254,000  lines  of  the 
commutating  field  during  the  same  period.  Assuming  initially 
that  the  machine  is  lo  operate  with  metal  brushes  having  an 
arc  on  the  commutator  of  1.5  cm,  the  pole  arc  at  the  air 
gap  would  be  2.8  cm,  and  within  this  arc  the  armature  con- 
ductor must  cut  across  254,000  lines.  The  cross  section  of  the 
air  gap  at  the  commutating  pole  being  76  sq.  cm,  the  density 
of  the  commutating  field  at  the  air  gap  would  be  3350.  The 
depth  of  the  air  gap  being  i  cm,  the  m.  m.  f.  to  produce  the 
commutating  field  would  be  2700  ampere-turns.    The  total  pole 


FIG.    13. — DIAGRAM    OF    GENERATOR    WINDINGS. 

arc  has  been  made  6.3  cm  ami  the  total  flux  of  each  commutating 
pole  is  600,000  lines. 

The  armature  m.  m.  f.  per  pole  is  (144  X  400) -=-8  =  7200 
ampere  turns.  The  main  compensating  winding  should  have 
(328  X  56  X  IT  X  0.61)  -^  4  =  8800  ampere  conductors.  Since 
this  winding  carries  1600  amperes,  there  should  be  5.5  con- 
ductors. The  machine  is  built  with  6  conductors  per  pole, 
each  consisting  of  2  rods  8  x  50  mm  in  cross-section ;  the 
current  density  is  2  amp.  per  sq.  mm.  In  each  pole  face  there 
are  9600  ampere-conductors.  In  order  to  compensate  for  the 
armature  m.  m.  f.,  each  pole  must  provide  7200 — (9600-^ 
j)r=2400  ampere-turns;  that  is,  1.5  turns  at  1600  amperes. 
In  order  to  produce  the  commutating  field  there  must  be  ad- 
ditional m.  m.  f.  of  (2700 -=- 1600)  =  1.7  ampere-turns.  Thus 
the  total  m.  m.  f.  should  be  3.2  ampere-turns,  for  perfect 
commutation  with  metal  brushes.  The  machine  as  actually 
built  contains  only  three  turns.  Under  test  the  generator 
sparked  somewhat  and  the  air  gap  at  the  commutating  poles  had 

'  be  decreased  to  obtain  sparklcss  commutation  with  metal 
brushes.  In  commercial  service  the  machine  is  used  with  com- 
bined carl)on  and  metal  brushes,  which  cover  a  larger  arc  on 
the  commutator  than  did  the  metal  brushes,  and  thus  the  period 
n{  commutation  is  increased  considerably.  In  fact  it  has  been 
necessary    to   shunt    140   amperes    from    the   commutating-pole 


circuit  in  order  to  obtain  sparkless  commutation  at  full  load. 
The  total  flux  per  commutating  pole  is  thus  reduced  from 
600,000  to  422,000  lines,  and  the  magnetic  density  to  2360. 

A  calculation  of  the  leakage  flux  at  the  commutating  poles 
gives  363,000  lines.  The  useful  field  is  422,000  lines,  so  that 
with  a  pole  cross  section  of  70  sq.  cm,  the  magnetic  density 
in  the  pole  body  is  11,200  lines.  The  density  in  the  yoke  be- 
tween a  commutating  pole  and  a  main  pole  of  opposite  polarity 
is  10,000.  In  the  armature  core  the  density  reaches  a  maximum 
of  11,200  lines 

The  losses  in  watts  are  distributed  as  follows : — See  the  dia- 
gram of  connections.  Fig.  13. 

Armature  iron  loss 4.240 

Brush  friction  loss 3,i7o 

Brush  PR  loss 1,630 

Armature  PR  'loss 3,830 

Compensating  winding  PR  loss 1425 

Commutating  pole  winding  PR  loss. .  3e'- 404 

(with  shunting  resistance)              S 
Compound  winding  PR  loss & loi 

(with  shunting  resistance)  <^ 

Shunt  excitation  winding  PR  loss. . . .  H' S40 

Regulating  rheostat  PR  loss ju'. 228 

Total  loss 15,568 

Output   375.000 

Input 390,568 

(Excluding  windage  and  bearing  friction.) 
Net  efficiency,  per  cent,  96. 

The  following  temperature  rises  were  observed  by  thermom- 
eter, the  room  temperature  being  25  deg.  C. 

Surface  of  the  armature  iron 30  deg.  C. 

Surface  of  the  armature  end  turns 33        " 

Commutator    38        " 

Commutating  pole  winding 22        " 

Compensating    winding 16        " 

Shunt  excitation  winding 28        " 

The  above  values  were  obtained  when  the  machint  was  not 
enclosed. 

If  certain  of  the  above  values  are  inserted  in  the  formula 
for  the  temperature  rise,  in  degrees  C. 

If  A' 

T  = 

.l(.i+o.3Vs) 

where  JV  is  loss  in  watts,  A  is  the  cooling  surface  in  sq.  cm 
and  J  is  the  peripheral  velocity  in  meters  per  second,  then  the 
constant  K  has  a  value  of  310  for  the  iron  part  of  the  armature 
when  the  outer  surface  of  the  armature  cylinder  is  couqtcd  in 
full,  and  the  air  ducts  and  the  inner  surface  are  counted  at 
one-half  of  their  value.  For  the  end  turns  of  the  armature 
windings  K  has  a  value  of  375  when  the  outer  surface  is 
counted  in  full  and  the  inner  at  half  value. 

When  the  temperature  rise  in  deg.  C.  and  the  exposed  surface 
in  sq.  cm  and  the  wati  loss  of  the  shunt  excitation  windings  are 
inserted  in  the  formula, 

JVK 

A 

K  is  found  to  have  a  value  of  600  when  the  surface  adjacent 
to  the  iron  is  neglected. 

The  design  in  all  of  its  details  cannot  be  considered  as 
ideal,  yet  there  have  arisen  no  causes  for  complaint  and  it 
has  fulfilled  every  expectation.  It  could  be  improved  some- 
what by  increasing  the  magnetic  density  in  the  body  of  the 
main  poles  to  16,000  lines  per  sq.  cm — thereby  obtaining  a 
machine  whose  e.  m.  f.  would  be  less  sensitive  to  changes  in 
speed  and  excitation — and  by  decreasing  the  pole-arc  of  the  com- 
mutating poles  from  63  mm  to  about  45  mm,  thereby  decreasing 
the  magnetic  density  in  the  armature,  the  yoke  and  the  commu- 
tating pole,  and  lessening  the  leakage. 


November  i6,  1907. 
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Effects  of  Short  Circuits  on  the   Drag  Mag- 
nets of  Watt-hour   Meters. 


By  a.  a.  Radtke. 

It  15  generally  held  to  be  true  by  meter  men  that  the  per- 
manent magnets  of  meters  are  protected  by  the  right-angle  ar- 
rangement between  the  plane  of  the  magnets  and  the  flux  emanat- 
ing from  the  series  coil  of  a  direct-current  watt-hour  meter. 
That  is,  if  a  short-circuit  occurs  on  the  circuit  to  .which  the 
meter  is  connected,  the  magnetic  blow  on  the  permanent  magnets 
will  have  a  minimum  effect.  Referring  to  Figs,  i  and  2,  the 
former  is  believed  to  be  the  arrangement  that  gives  the  most 
complete  protection.  It  was  upon  this  point  that  Duncan  took 
out  a  patent  claiming  that  the  right-angle  arrangement  gave 
complete  protection. 

Recently  it  was  my  opportunity  to  -be  able  to  investigate  the 
truth  of  this  statement.  The  method  employed  was  as  follows : 
A  watt-hour  meter  of  10  amperes  rating  was  connected  to  a 
storage-battery  circuit  capable  of  maintaining  a  constant  condi- 
tion of  operation  with  a  load  of  several  incandescent  lamps. 
Above  the  retarding  system  there  was  mounted  a  set  of  coils 
duplicating  the  series  coils  of  the  meter,  and  connected  in 
series  with  them  was  a  fuse  gap  and  a  source  of  energy  of 
large  capacity. 

In  order  to  study  the  effect  of  various  influences,  a  steady 
current  was  first  sent  through  the  upper  coils  and  then  re- 
moved,    and     any     decrease    or     increase     of     rotative     speed 


FIGS.   I   AND  2. — EFFECTS  OF  SHORT  CIRCUITS  ON  DRAG  MAGNETS. 

noted.  This  was  done  for  a  large  number  of  values 
of  current  ranging  from  full  load  to  20  times  that 
value,  and  this  was  accompanied  by  a  change  in  the 
angular  position  of  the  upper  coils  varying  from  a  right 
angle  between  the  flux  of  the  series  coil  and  the  plane 
of  the  magnets,  to  the  position  where  the  scries  flux 
was  parallel  to  that  of  the  permanent  magtiets.  The  result 
froui  these  experiments  showed  that  there  was  no  change  in 
the  strength  of  the  magnets  for  any  position  of  the  coils. 

Fuses  were  then  inserted  in  the  gap  provided  and  blown  with 
the  coil  again  in  the  various  angular  positions.  This  series 
of  trials  covered  fuses  up  to  50  amperes  in  rating,  and  gave 
very  definite  results. 

The  conclusions  drawn  were  the  following:  When  a  magnet 
of  the  form  usually  used  in  meter  construction  is  subjected  to 
a  sudden  impulse  or  blown  from  an  intense  field  at  right 
angles  to  the  lines  along  which  the  molecules  have  arranged 
themselves  when  magnetized,  the  result  is  always  a  demag- 
netization of  the  permanent  magnets;  and  that  when  the 
magnetic  blow  emanates  from  a  field  which  is  parallel  to  the 
flux  of  permanent  magnets,  there  is  always  an  increase  in  the 
strength  of  the  magnets. 

In  the  first  case  there  is  a  flux  passing  through  the  magnet 
at  right  angles  to  the  direction  of  the  molecular  alignment. 
Therefore,  only  forces  are  exerted  which  lend  to  destroy  ihe 
arrangement  of  the  molecules  and  with  a  resulting  reduction 
in  the  strength  of  the  magnet. 

In  the  other  case  each  of  the  two  limbs  of   the  magnet   is 


traversed  by  flux  from  the  blow,  but  the  direction  of  this  latter 
is  different  in  the  two  portions  of  the  magnet,  as  compared 
with  the  sense  of  the  molecular  alignments.  In  one  limb  the 
tendency  is  to  strengthen  the  grouping  of  the  molecules  and  in 
the  other  to  destroy  it ;  or,  in  other  words,  we  have  the  two 
limbs  subjected  to  separate  magnetizing  and  demagnetizing 
forces.  Inasmuch,  however,  as  steel  exhibits  unequal  changes  in 
magnetic  strength  for  equal  and  opposite  magnetizing  forces, 
the  larger  change  being  in  the  direction  of  the  initial  set,  there 
is  accordingly  a  gain  in  the  strength  of  the  tnagnet  in  every 
such  case.  Ewing  in  his  "Magnetic  Induction  in  Iron  and  Other 
Metals,"  1892,  page  331,  refers  to  this  phenomenon. 

This  point  is  supported  by  the  experience  of  Ferranti,  who 
found  that  the  permanent  magnets  of  his  type  of  mercury 
meter  registered  too  low  after  a  short  circuit  had  occurred. 
In  his  meter  the  axis  of  the  permanent  magnets  is  parallel  to 
that  of  the  series  coil. 

These  conclusions,  which  are  at  variance  with  those  reached 
by  Duncan,  lead  at  once  to  the  inference  that  between  the  two 
limiting  positions  there  must  be  one  where  complete  protection 
can  be  found,  namely  where  there  is  neither  demagnetizing 
nor  magnetizing  action. 

This  point  it  would  be  well  for  central-station  companies  to 
investigate  farther,  in  order  to  find  at  what  angle  the  permanent 
magnets  do  receiv-e  the  most  eft'ective  protection ;  for  it  is  ap- 
parent that  since  a  meter  on  which  a  short-circuit  has  occurred 
always  favors  the  consumer,  it  is  quite  likely  that  many  cases 
exist  in  which  the  central-station  company  is  supplying  energy 
gratis,  while  if  the  protecting  angle  were  once  determined  for 
a  particular  type  of  meter,  the  occurrence  of  short  circuits 
would  not  be  of  any  particular  moment.  Lost  energy  so  com- 
mon to  all  large  central-station  systems  and  often  reaching  a 
considerable  value,  may  possibly  be  partly  e.xplained  upon  the 
above   basis. 


The  Naval    Wireless    Telegraph    Station    at 
Sitka,    Alaska. 


By  H.  C.  Gearing,  U.  S.  Navy. 

Following  the  demonstration  by  Marconi,  in  11896,  of  the 
practicability  of  wireless  telegraphy  the  Admiralties  of  Euro- 
pean nations  and  of  the  United  States  \vere  quick  to  see  the 
adaptability  of  this  new  method  of  transmission  of  intelligence 
to  marine  operations.  This  included  the  installation  of  wireless 
apparatus  on  war-ships  and  the  establishment  of  stations  on 
shore  with  which  the  ships  might  communicate.  At  the  same 
time  other  branches  of  the  Federal  Government  saw  possibili- 
ties in  the  new  art ;  the  Army,  for  service  in  the  field  and  for 
peace  purposes;  the  Light  House  Board,  under  the  Department 
of  Commerce  and  Labor,  for  bringing  its  light-ships  into  touch 
with  the  mainland,  and  the  Weather  Bureau,  under  the  Depart- 
ment of  Agriculture,  for  use  at  its  isolated  stations,  such  as 
that  at  the  Farallon  Islands,  for  transmission  of  its  weather 
reports.  Four  great  departments  thus  became  interested,  caus- 
ing duplication  of  experiment  and  promising  confusion.  To 
end  this  President  Roosevelt  convened  representatives  of  these 
departments  into  an  interdepartmental  board  to  consider  the 
whole  subject. 

One  of  the  recommendations  of  this  board,  all  approved  by 
the  President,  assigned  to  the  Navy  Department  the  control 
of  all  the  coast-wise  Government  wireless  telegraph  stations, 
including  the  island  possessions  and  the  canal  zone.  This 
naturally  includes  the  coast  of  Alaska,  and,  also,  such  stations 
as  may  be  installed  on  outlying  light-ships. 

Consequent  upon  this  the  Bureau  of  Equipment,  under  the 
Navy  Department,  actively  began  the  installation  of  Ihe  coastal 
stations,  induding  three,  on  the  east  coast,  on  exposed  light- 
ships, the  scheme  being  to  have  all  these  stations  dotting  the 
coasts  in  touch  with  each  other  and  in  communication  with 
Washington  by  land  wire  wherever  possible.  At  present  there 
are  .30  such  stations  in  operation  on  the  Atlantic  Coast,  probably 
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placed  nearer  together  than  the  latest  experience  and  extension 
of  range  show  to  have  been  necessary.  The  stations  on  the 
Pacific  Coast  tcing  installed  later  than  those  on  the  Atlantic, 
were  placed  wider  apart  than  on  the  east  coast.  The  Pacific 
stations  run  in  geographical  order:  Pt.  Loma,  near  San  Diego; 
Pt.  Arguello;  Farallon  Islands;  Tabic  Bluflf,  near  Eureka; 
Cape  Blanco,  Oregon;  North  Head,  mouth  of  the  Columbia 
River,  and  Tatoosh  Island,  off  Cape  Flattery.  In  addition  to 
these  there  are  stations  at  Mare  Island  and  Puget  Sound  Navy 
Yards  and  at  Yerba  Buena  Training  Station,  San  Francisco 
Harbor;    with    a    station    designed    for    Smith    Island,    at    the 


FIGS.  I  AND  2. — MAST  IN  PROCESS  OF  ERECTION,  AND  COMPLETE  WITH 
STRAIN    INSULATORS    AND    AERIAL. 

entrance  to  Puget  Sound,  but  not  yet  begun.  In  addition  there 
are  stations,  one  each,  at  Honolulu,  Guam  and  Cavite  in  the 
Philippine  Islands;  other  stations  in  the  Philippines  are  con- 
templated. 

To  extend  this  chain  of  coast  stations  last  spring  Mare 
Island  Navy  Yard  was  directed  to  erect  stations  at  Sitka  and 
Valdcz,  in  Alaska,  the  instruction  being  modified  later  to 
include  only  the  station  at  Sitka,  on  account  of  lack  of  funds; 
it  is  expected  that  a  station  will  be  installed  at  Valdez  next 
summer.  The  expedition  was  to  start  north  by  July  i.  This 
gave  short  time,  but  happily  the  contract  for  the  erection  of 
the  two  masts,  buildings,  water-tanks,  etc.,  was  awarded  to  the 
contractor  who  had  so  successfully  erected  all  the  other  stations 
on  the  coast.  The  experience  gained  in  the  work  was  an  asset 
to  him  ^nd  a  guarantee  to  the  Government  of  expeditious  work. 
His  party,  with  all  material,  sailed  from  Seattle  July  6.  and  on 
Aug.  6  his  work  was  completed.  A  site  for  the  station  had 
been  found  on  Japouski  Island,  which  is  separated  from  the 
town  of  Sitka  by  a  narrow  strait.  This  island  is  under  the 
control  of  the  Navy  Department,  which  has  a  coaling  station 
already  established  there. 

The  next-nearest  United  States  wireless  station  is  at  Cape 
Flattery,  646  miles  distant.  Immediately  inland  of  the  site  is 
high  land  and  on  the  direct  line  to  Cape  Flattery  there  is  high 
and  wooded  land.  High  land,  if  near  by,  is  obstructive,  and 
wooded  land  seems  to  be  very  absorbent  of  the  waves  sent  out. 
These  considerations  suggested  high  power  for  the  Sitka  sta- 
tion— 20  kilowatts,  as  compared  with  15  kilowatts  at  Tatoosh. 
Accordingly,  specifications  for  duplicate  gas  engines  driving 
alternating-current  generators,  with  wireless  apparatus  filling 
desired  requirements  were  prepared,  and  bids  were  invited  for 
the  whole.  Hitherto,  for  other  stations,  gas  engines  had  been 
separately  provided,  built  on  the  Pacific  Coast,  jnd  only  the 
wireless  apparatus  was  secured  in  the  East.  The  result  of  the 
change  of  procedure  is  that  engines,  generators  and  wireless 
are  all  to  be  built  in  the  East. 

Correctly  foreseeing  great  delay  in  filling  the  contract  and 
being  loathe  to  have  the  summer  pass  without  anything  being 


done,  it  was  determined  to  provide  an  improvised  installation 
from  what  could  be  found  at  the  Navy  Yard.  Accordingly  a 
second  expedition  left  Seattle  Aug.  4,  made  up  of  Navy  Yard 
employees  and  three  wireless  operators.  The  machinery,  ap- 
paratus and  station  outfit  went  with  this  second  party.  On 
Sept.  30  the  station  was  reported  as  working,  and  by  Oct.  4 
the  station  had  had  communication  with  the  steamer  President, 
distance  650  miles,  and  had  heard  North  Head  Station,  distance 
767  miles.  North  Head,  for  several  nights  previously  had  been 
sending  out  V-signals,  and  it  may  be  remarked,  incidentally, 
that  it  was  these  signals  that  the  flagship  West  Virginia  had 
heard  at  i860  miles,  longer  than  any  distance  previously 
achieved  in  the  Pacific.  Both  expeditions  did  remarkably  well 
considering  their  distance  from  base,  the  lack  of  facilities  at 
Sitka,  and  the  almost  incessant  rain  that  fell  while  the  work 
was  in  progress. 

The  station  has  two  sectional  masts,  each  182  ft.  high,  spaced 
400  ft.  apart.  The  masts  are  made  in  sections  of  26  ft.  length 
for  handiness  in  transportation.  Each  mast  is  supported  by 
four  sets  of  guys  securely  anchored  and  carefully  insulated. 
The  strain  insulators  are  made  of  chestnut  wood  boiled  in 
paraffin.  The  security  of  this  style  of  mast  has  been  tested  by 
many  heavy  gales  along  the  coast  from  Pt.  Arguello  north. 

The  operating  room,  containing  the  wireless  apparatus  and 
dwelling  for  the  three  operators  combined  in  one,  is  midway 
between  the  two  masts.  The  style  of  dwelling,  a  single-storied 
bungalow,  originated  in  the  East,  but  has  been  modified  to  meet 
the  exposed  situations  of  the  Pacific  Coast  stations,  as  at 
Tatoosh,  Cape  Blanco  and  North  Head,  where  gales  of  over 
100  miles  an  hour  are  not  uncommon.  The  dwelling  at  Sitka 
was  additionally  modified  to  meet  a  cold  climate,  but  a  closer 
investigation  of  climatic  records  shows  that  under  the  influence 
of  the  Japan  Current,  the  climate  of  Sitka  is  very  mild,  con- 
sidering its  latitude.  It  has  the  same  climate  as  Port  Angeles, 
Wash.,   or   Glasgow,   Scotland. 

The  power  house,  containing  the  engine,  generator,  etc.,  is 
near  the  dwelling  to  eliminate  long  electric  leads.  The  oil 
houses,  water-tanks,  cistern,  etc.,  are  all  similar  to  those  at 
other  stations,  standardization  having  been  reached.    The  aerial 


FIG.   3. — OrERAIING   ROOM    AT   TUE   SITKA    WIRELESS   STATION. 

is  of  four  wires,  of  the  form  called  "flat-top,"  370  ft.  in  length, 
stretched  between  the  two  masts.  The  result  is  a  natural  wave 
length  of  650  meters. 

The  temporary  apparatus  is  a  25-hp  gas  engine,  driving 
an  alternator  generating  at  1 100  volts  and  125  cycles,  and  a 
lo-kw  Massie  wireless  set,  the  induction  coil  raising  the  e.  m.  f. 
to  40,000  volts.  The  apparatus  eventually  to  be  installed  will 
be  duplicate  gas  engines,  silent  chain  drive,  with  20-kw,  single- 
phase,  120-cycle.  500-volt.  alternating-current  generators.  The 
induction  coil  will  be  rated  at  20-kw.     The  set  will  be  capable 
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of  sending  any  wave  length  between  300  and  1600  meters,  and 
of  receiving  any  wave  length  between  200  and  2000  meters.  The 
closed  and  open  circuits,  both  sending  and  receiving,  will  be 
capable  of  adjustment  to  resonance  for  any  wave  length  within 
the  range  of  the  apparatus,  and  there  will  be  means  for  easily 
and  quickly  changing  the  transmitting  wave  lengths.  A  con- 
tract has  been  placed  with  the  Massachusetts  Wireless  Equip- 
ment Company,  who  will  supply  the  Pierce  type  of  apparatus. 

The  station  being  on  an  island,  it  was  necessary  to  lay  a  cable 
across  the  narrow  strait  separating  it  from  Baranoff.  Island,  on 
which  Sitka  stands.  This  cable  was  laid  by  the  Army  signal 
corps  and  connects  the  wireless  station  both  by  telephone  and 
wire  telegraph  with  the  cable  office  in  Sitka.  This  gives  a  vessel 
hundreds  of  miles  at  sea  in  Alaskan  waters  immediate  connec- 
tion with  the  various  njval  stations  on  the  coast  and  with  the 
seat  of  government  at  Washington,  and  will  permit  the  trans- 
mission seaward  of  the  daily  noon-time  signals  sent  out  from 
the  naval  observatory  on  Mare  Island. 

There  is  no  doubt  that  the  Navy  Department  will  continue 
the  extension  of  its  line  of  stations  westward  from  Sitka.    The 


FIG.    4 — STATION    AS    SEEN    FROM    THE    TOP   OF    ONE   OF    THE    MASTS. 

signal  corps  of  the  Army  has  two  stations  operating  in  Alaska, 
one  at  St.  Michaels  and  one  at  Safety  Harbor  (Nome)  work- 
ing in  connection  with  its  Alaska  cable  system.  It  was  found 
impossible  to  keep  in  order  a  cable  crossing  Katzcbue  Sound 
on  accotint  of  the  ice.  Wireless  telegraphy  was  resorted  to 
with  success.  According  to  press  reports  the  signal  corps  con- 
templates a  number  of  inland  stations  to  connect  points  where 
the  difficulties  of  the  country  and  great  cost  make  land  wires 
prohibitive.  The  Canadian  Government  has  begun  the  establish- 
ment of  stations  along  the  British  Columbia  and  inner  Van- 
couver Island  coasts.  These  are  to  he  located  at  the  following 
points :  Victoria,  B.  C. ;  Pt.  Grey,  B.  C. :  Pachena  Pt.,  Estavan 
Pt.  and  Cape  Lazo,  and  will  have  a  normal  range  of  100  miles. 
Cape  Lazo,  the  one  farthest  north,  is  570  miles  from  Sitka. 
They  are  very  near  each  other ;  none  is  on  the  seaward  side  of 
Vancouver  Island.  They  have  been  located,  apparently,  not  for 
strategic  naval  purposes,  as  are  ours,  but  for  commercial  inter- 
communication in  a  thinly  settled  and  difficult  region  that  could 
hardly  support  a  land-wire  service. 

Sitka  is  closely  surrounded  on  nearly  all  sides  by  high  land. 


This  will  militate  against  any  success  in  communicating  with 
any  inland  wireless  stations  that  the  Army  might  establish. 
But  this  limitation  is  not  very  material  since  the  naval  strategic 
purpose  of  coastal  stations  is  communication  with  ships  at  sea. 
and  the  range  seaward  is  practically  clear.  It  was  feared, 
too,  that  the  high  and  heavily  wooded  land  on  the  line  to  the 
southern  stations  would  prove  obstructive,  but  signals  from  the 
station  have  been  heard  by  all  the  stations  from  Tatoosh  south 
to  the  Mare  Island  Navy  Yard.  The  distance  of  the  latter  is 
1253  miles.  When  the  more  powerful  apparatus  designed  for 
the  station  will  have  replaced  that  temporarily  installed,  it  is 
believed  that  the  chain  of  wireless  stations  on  the  coast,  from 
San  Diego  to  Sitka,  will  be  securely  established. 

Since  the  above  was  written  the  station  at  Sitka  has  reported 
signals  from  the  Army  transport  Sherman  at  a  distance  of  2200 
miles,  which  result  is  the  best  yet  obtained  by  any  of  the 
Pacific  stations. 


Comparative     Performance     of    Steam    and 
Electric   Locomotives. 


At  the  November  meeting  of  the  American  Institute  of  Elec- 
trical Engineers,  Mr.  A.  H.  Armstrong  presented  a  paper 
outlining  some  of  the  fundamental  reasons  for  the  substitu- 
tion of  electric  for  steam  locomotives.  The  author  discussed 
briefly  certain  steam  locomotive  improvements,  compound  ver- 
sus the  simple,  and  the  comparative  advantages  of  different  types 
of  electric  locomotives.  Although  the  compound  locomotive 
consumes  about  20  per  cent  less  steam  per  hp-hour  than  does 
the  simple  locomotive,  yet  the  latter  continues  in  general  use 
on  mountain  divisions.  The  largest  steam  locomotive  yet  built 
is  a  Mallet  compound,  which  weighs  about  300  tons,  and  gives 
a  sustained  output  of  2180  horse-power.  An  electric  locomotive 
of  the  New  York  Central  type  giving  the  same  output  would 
weigh  only  100  tons.  On  account  of  the  limited  output  from  a 
steam  locomotive,  it  may  be  stated  that  for  a  certain  gross 
annual  ton-mileage,  the  cost  of  steam  locomotives  may  be  even 
greater  than  the  cost  of  the  electric  units  replacing  them. 

As  against  the  reduction  in  fuel  expenses  promised  by  the 
use  of  compound  locomotives  fitted  with  superheaters  and  feed- 
water  heaters,  the  electrical  equipment  provides  the  possibility 
of  regeneration  of  energy  while  electrically  braking  on  moun- 
tain-grade divisions.  The  chief  advantage  of  regeneration  lies 
in  the  assurance  it  offers  of  greater  safety  in  operating  on 
heavy  grades.  The  present  method  of  braking,  by  friction  be- 
tween wheel  and  shoe,  results  in  overheated  parts,  breakages 
resulting  therefrom  and  consequent  danger  of  derailment.  The 
descent  of  a  long,  heavy  inountain  grade  is  accompanied  by 
the  shoes  and  wheel  rims  becoming  heated  to  a  dull  red,  while 
the  introduction  of  the  electric  locomotive  offers  an  opportunity 
of  holding  the  train  in  whole  or  in  part  by  means  of  the  same 
motors  used  to  haul  it  up  grade,  and  thus  eliminating  one  of 
the  greatest  sources  of  danger  in  mountain  railroading. 

As  to  the  relative  costs  of  using  electric  and  steam  locomo- 
tives, the  author  showed  that  for  operation  up  and  down  grade, 
with  simple  locomotives  and  without  electric  energy  regenera- 
tion, the  operating  expenses  per  ton-mile  would  be  from  about 
23  per  cent  to  36  per  cent  greater  with  steam  than  with  electric 
locomotives. 

The  writer  staled  his  belief  that  the  time  is  not  ripe  for  the 
substitution  of  electricity  for  steam  on  all  roads.  There  arc. 
however,  certain  divisions  of  steam  railroads  which,  either  011 
account  of  their  broken  profile  or  heavy  traffic,  offer  an  oppor- 
tunity to  introduce  a  superior  type  of  locomotive  which  will 
effect  economies  in  operation  sufficient  to  provide  adequate  re- 
turn on  the  investment  required  for  the  substitution.  There 
are  still  other  divisions  where  a  much  desired  increase  in  the 
track-tonnage  can  be  effected  only  by  double  tracking  so  lonK 
as  the  steam  li  .omotivc  is  adhered  to.  Double  tracking  a 
mountain-grade  division  is  often  a  matter  of  enormous  ex- 
pense, and  the  use  of  electric  locomotives  on  the  single  track 
may  relieve  the  present  traffic  cofigcstion  at  a  moderate  cost. 
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On  mountain-grade  divisions  the  subject  of  regeneration  with 
electric  locomotives  should  receive  very  careful  consideration, 
not  so  much  on  account  of  the  saving  in  energy  which  it  may 
effect,  but  rather  on  account  of  the  greater  safety  of  operation 
which  it  guarantees  by  eliminating  the  serious  defects  of  hold- 
ing trains  on  heavy  grades  by  wheel  and  shoe  friction.  Finally, 
there  are  the  many  incidental  advantages  to  be  gained  which 
cannot  be  predicted  with  any  accuracy,  as  they  result  from 
changes  in  operating  methods  sure  to  follow  the  introduction 
of  a  type  of  locomotive  not  subject  to  the  service  limitations 
of  the  steam  locomotive. 

The  freight-car  shortage  problem  itself  is  a  very  serious  one 
at  certain  times  of  the  year  on  some  roads,  and  as  the  total 
freight-car  mileage  can  be  increased  with  the  higher  speeds 
provided  with  electric  locomotives,  it  should  result  in  the  sav- 
ing of  a  considerable  expense  now  incurred  for  rental  of  for- 
eign cars,  or  even  increase  the  gross  receipts  by  the  movement 
of  tonnage  which  a  larger  number  of  available  cars  would  make 
possible. 


New  ■  Telephone  Patents. 

SWITCH  nOAKD    CIRCUITS. 

As  a  m'eans  for  reducing  the  responsibility  and  labor  of  the 
telephone  operator,  automatic  ringing  has  been  long  since  sug- 
gested. With  such  an  arrangement  the  period  of  ringing  be- 
gins automatically  at  the  instant  of  plugging  in  and  without  any 
special  act  of  the  operator.  It  then  continues  either  steadily  or 
intermittently  until  the  response  of  the  called  party.  Mr.  W. 
W.  Dean  has  patented  such  an  arrangement,  adapted  to  the 
Dunbar  two-wire  system.  The  ringing  is  controlled  by  a 
double-wound  self-locking  relay,  through  one  w-inding  of  which 
the  ringing  current  is  led.  The  relay  will  not  respond  to  the 
current  as  long  as  the  bell  is  in  circuit,  but  it  does  respond  as 
the  transmitter  shunts  the  bell.  Mr.  Dean  has  assigned  his 
patent  to  the  Kellogg  Company. 

1 1.  G.  Webster,  of  Chicago,  has  also  obtained  a  circuit  sys- 
tem patent,  assigned  to  the  Kellogg  Company.  His  invention 
relates  to  the  arrangement  of  line  relays  in  a  two-wire  system. 
Two  relays  are  provided  which  must  co-operate  to  efl'ect  a 
signal.  When  a  plug  is  in  the  line  jack,  however,  one  of  these 
relays  becomes  shunted  out  by  a  low  resistance  supervisory 
relay  in  the  cord  circuit. 

AUTOMATIC     SYSTEM. 

With  automatic  systems  there  must  always  be  provided  some 
means  to  prevent  a  third  party  from  switching  himself  onto  a 
busy  line,  and  thereby  interfering  with  the  conversation.  Mr. 
F.  A.  Lindquist,  of  Chicago,  has  obtained  a  patent  for  a  system 
in  which  a  special  circuit  and  relay  takes  care  of  this.  The 
relay  fails  to  operate  except  when  connected  to  a  busy  line. 
Under  this  latter  condition  it, does  operate  to  sever  the  talking 
connection  between  the  interloper  and  the  existing  connecion. 


Letters  to  the  Editors. 

Long-Distance   Wireless    Telegraphy. 

To  the  Editors  of  Electrical  World: 

Sirs:— The  observations  of  Mr.  Ernest  F.  Smith,  in  your 
issue  of  Nov.  9,  regarding  the  maximum  electromagnetic  effort 
at  a  point  antipodal  to  the  source  of  the  waves  are  interesting. 
The  same  idea  has  been  advanced  previously,  I  believe,  by  Mr. 
Tesla. 

Mr.  Smith,  however,  fails  to  take  into  consideration  the 
"losses"  which  these  waves  continually  suffer  as  they  travel 
from  their  source.  It  would  be  a  powerful  station,  indeed, 
which  could  be  heard  on  the  opposite-side  of  the  earth,  and  it 
seems  rather  a  waste  of  time  to  speculate  as  to  the  physical 
explanation  of  an  alleged  wireless  message  anent  the  arrival 
in  Philippine  waters  of  a  ship  which  has  been  lying  out  of 
commission  at  Seattle  for  three  years.  I  should  opine  that  the 
real  explanation  of  this  phenomenon  lies  more  properly  in  the 
realm  of  psychology. 

Not  only  should  the  location  of  Port  Morien,  approximately 
180  deg.  from  Manila,  be  considered,  but  also  the  time  of  receipt 
of  this  message,  a  time  properly  defined  as  the  psychological 
moment. 

New  York.  Lee  de  Forest. 


Turbine  Tests. 


To  the  Editors  of  Electrical  World: 

Sirs  : — I  would  like  to  correct  an  error  in  a  statement  made 
under  the  head  of  "New  York  Turbo-Generators"  appearing  in 
your  Nov.  2  issue,  in  which,  referring  to  the  Sept.  I  test  of  one 
of  the  Westinghouse-Parsons  7500-kw  turbines  which  showed 
a  water  rate  of  14.9  lbs.  per  kilowatt,  it  is  stated:  "It  is  said 
to  have  developed  results  hitherto  unattained  by  any  steam 
prime  mover  in  this  country." 

The  above  is  undoubtedly  a  correct  quotation  of  the  state- 
ment, but  the  statement  is  not  borne  out  by  facts.  One  of  the 
Sooo-kw  Curtis  steam  turbines  in  operation  in  the  station  of 
the  Boston  Edison  Electric  Illuminating  Company,  as  tested  by 
the  Edison  Company's  engineers,  developed  a  water  rate  of 
13.5  lbs.  per  kw-hour;  and  an  8ooo-kw  Curtis  turbine  in  opera- 
tion in  the  station  of  the  Commonwealth  Electric  Company,  of 
Chicago,  as  tested  by  its  engineers,  developed  a  water  rate  of 
12.5  lbs.  per  kw-hour,  or  a  water  rate  over  16  per  cent  better 
than  the  one  to  which  the  statement  referred.  This  last-men- 
tioned result,  namely,  12.5  lbs.  of  water  per  kw-hour,  is,  I  be- 
lieve, the  best  water  rate  which  has  ever  been  developed  by  any 
steam  prime  mover  of  any  form,  either  in  this  country  or 
abroad. 

BosTo.v,  Mass.  rH,\>.  B.  Biki.f.ii.h. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,  Motors    and  Transformers. 

Single-fhasc  Repulsion  Motor. — An  illustrated  description  of 
the  construction  and  method  of  operation  of  the  Deri  single- 
phase  commutator  motor  developed  by  Brown-Boveri  Company 
which  has  already  been  noticed  briefly  in  the  Digest.  The  motor 
is  a  pure  repulsion  motor  and  its  principle  is  shown  in  Fig.  i. 
The  stator  winding  alone  is  connected  to  the  external  circuit. 
The  rotor  winding  has  no  external  connections  whatsoever, 
eitlicr  directly  or  through  transformers.  The  brushes  bearing 
on  the  commutator  are  short-circuited  amongst  themselves. 
The  essential  novelty  in  the  Deri  motor  which  distinguishes  it 
from  the  ordinary  repulsion  motor  relates  to  the  arrangement 
of  these  brushes.  There  arc  two  sets  of  brushes  of  which  the 
l»air   /1/2   is   stationary   while   the   pair   b\bi   is   movable.     The 


angular  movement  of  these  l;i:icr  two  bruslits  represcnis  the 
method  of  regulation.  Vector  diagrams  are  given  to  explain 
the  principle.  Fig.  2  gives  the  curves  between  the  speed  and 
output  of  a  6-po!e,  lo-hp,  so-cycle  motor.  The  four  curves 
relate  to  four  different  positions  of  the  set  of  brushes  biht, 
namely  when  the  angle  between  frib:  and  /i/j  is  96°,  115°,  135* 
and  145°  respectively.  The  trend  of  the  curves  shows  the  series 
character  of  the  motor.  So  far  it  has  been  assumed  that  there 
is  no  connection  between  the  two  sets  of  brushes.  By  arrang- 
ing, however,  to  connect  these  with  one  another  through  an 
adjustable  resistance,  as  shown  in  Fig.  3,  the  curve  of  torque 
and  speed,  which  without  this  connection  would  have  the  form 
of  the  curve  designated  W  z=  00  in  the  right-hand  di.igrtim. 
may,   by   ad.iuslment   of   this   resistance,  be  so  moditiod  as   to 
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become  Ji'i,  JV2,  JVz  and  U\.  In  the  operation,  of  cranes,  a 
frequent  requirement  is  that  when  lowering  the  load  an  auto- 
matic braking  action  shall  be  exerted.  One  way  of  attaining 
this  with  the  motor  described  is  as  follows :  The  movable 
brushes  are  separated  from  the  fixed  brushes  and  are  connected 
with  one  another,  and  the  stator  winding  is  connected  to  the 
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FIGS.     I     AND    2. — SINGLE-PHASE    REPLLSIOX    MOTOR. 

supply  circuit  as  shown  in  the  left-hand  diagram  of  Fig.  4. 
In  the  brush  position  and  for  the  direction  of  rotation  there 
shown,  the  motor  acting  as  an  ordinary  repulsfon  motor,  exerts 
a  strong  torque  in  opposition  to  the  direction  of  rotation.  This 
torque  may  be  regulated  either  by  adjusting  a  resistance  inter- 
polated between  the  brushes,  or  by  mo\'ing  the  brushes  in  a 
direction  opposite  to  the  direction  of  rotation  of  the  rotor. 
When  the  movable  brushes,  moved  in  opposition  to  the  direction 
of  rotation,  approach  an  angle  of  90°  behind  the  fixed  brushes. 


FIG.    3. — SINGLE-PHASE    REPULSION     MOTOR. 

the  braking  action  becomes  exceedingly  weak  (middle  diagram 
of  Fig.  4),  and  by  opening  the  connection  between  the  brushes 
it  will  be  reduced  to  zero.  If  it  is  then,  as  so  frequently  hap- 
pens, necessary  to  give  to  the  load  which  is  being  lowered  a 
further  additional  positive  movement,  the  brushes  may  be 
again  connected  in  the  normal  manner  as  shown  in  the  right- 
hand  diagram  of  Fig.  4.  As  actually  developed  for  industrial 
use,  the  stator  of  the  motor  has  an  appearance  closely  re- 
sembling that  of  the  ordinary  induction  motor  while  the  rotor 


FIG.    4. — DIAGRAM     OF    P0SITI».NS    OF    BRUSHES. 

is  generally  built  just  like  an  ordinary  direct-current  armature. 
It  seems  that  the  motor  is  used  chiefly  for  small  ratings,  or 
from  2  to  10  horse-power,  but  it  is  stated  that  a  traction  motor 
for  40  horse-power  at  80  volts  and  33  cycles  and  with  a  rated 
speed  of  some  500  r.  p.  m.  has  also  been  developed. — Lond. 
Elec.   Eng'ing,  Oct.   24. 

Glass  Brushes  for  Cleaning  Commutators. — A  note  stating 
that  a  European  Company  has  placed  on  the  market  brushes 
made  of  glass,  which  are  to  replace  emery  cloth  for  cleaning 
and  polishing  the  commutators  of  dynamos  and  motors.  These 
brushes  are  said  to  clean  the  commutators  without  scoring  the 
metal,  and  their  use  avoids  the  inconveniences  and  dangers  of 
rm^rv  rlo'h — T.onH    F.tfriri,  i iti     (Irt     2" 


Lamps  and  Lighting. 

Electric  Arc  Between  Metallic  Electrodes. — W.  G.  Cady  and 
H.  D.  Arnold. — Up  to  the  present,  most  investigations  on  the 
electric  discharge  between  metals  have  been  confined  either  to 
the  glow  discharge  chiefly  at  low  gas  pressures,  or  to  the  arc 
discharge  at  relatively  high  current  densities,  where  a  pro- 
nounced volatilization  of  both  electrodes  takes  place.  The 
present  authors  have  studied  systematically  the  transition  from 
one  form  of  discharge  to  the  other,  paying  particular  attention 
to  the  phenomena  with  small  currents.  The  chief  results  are  as 
follows ;  There  exist  between  iron  terminals  in  free  air  two 
types  of  arc,  distinct  from  each  other  in  appearance  and  in 
characteristic  curves.  To  these  types  the  terms  first  stage  and 
second  stage  are  applied  for  the  sake  of  brevity.  The  transi- 
tion from  one  stage  to  the  other  is  somewhat  similar  to  the 
hissing  point  of  the  carbon  arc,  but  the  cause  is  not  the  same. 
Evidence  from  loss  in  mass  of  the  electrodes,  spectrum  of  the 
arc,  and  temperature  of  the  anode,  shows  that  the  first  stage 
is  characterized  by  the  absence  of  vaporization  of  the  positive 
terminal.  Experiments  are  described  on  the  change  from  the 
glow  discharge  to  the  arc  in  free  air  between  terminals  of  iron, 
platinum  and  copper.  Attempts  were  made  at  identifj'ing  the 
two  stages  for  arcs  between  several  different  metals  in  air. 
Both  stages  could  be  maintained  steadily  only  in  the  cases  of 
copper  and  of  iron.  In  nitrogen  at  reduced  pressures  the  glow 
and  both  stages  of  the  arc  were  observed  between  a  carbon 
cathode  and  anodes  of  lead,  silver  and  carbon.  There  is  reason 
to  believe  that  similar  results  can  be  obtained  with  most  other 
metals.  Platinum,  and  iron  free  from  traces  of  oxide,  did  not 
show  a  stable  first  stage  under  any  conditions.  The  diminution 
in  potential  difference  between  the  arc  terminals  in  passing 
through  the  critical  point  from  the  first  to  the  second  stage  is 
attributed  partly  to  a  decrease  in  the  thermal  e.  m.  f.  at  the 
anode,  partly  to  increased  conductivity  of  the  arc  vapor.  There 
is  some  evidence  of  a  connection  between  the  critical  point  and 
the  melting  temperature  of  the  material  of  the  anode,  but  it  is 
not  well  marked,  and  is  likely  to  be  masked  by  effects  due  to 
the  physical  condition  of  the  surface  of  the  anode.  The  charac- 
teristic curves  of  the  iron  arc  are  discussed,  together  with  the 
probable  form  of  the  equation  connecting  voltage,  current  and 
length.  A  series  of  experiments  was  carried  out  on  electrical 
oscillations  in  arcs  with  iron,  copper,  and  silver  anodes.  .\t  a 
current  a  little  below  two  amperes,  on  the  second  stage,  the  iron 
arc  rotates  and  emits  a  whistling  sound.  This  is  often  attended 
by  spasmodic  changes  back  to  the  first  stage.  The  application 
of  Lecher's  test  for  continuity  led  to  observations  on  the  "sing- 
ing" iron  and  copper  arcs,  the  energy  expended  in  the  oscilla- 
tions in  both  stages  of  the  arc  being  observed  by  means  of  a 
bolometer.  To  test  the  continuity  of  arcs  between  "various 
metals  by  a  method  more  free  from  error,  a  new  manner  of 
connecting  the  bolometer  was  devised.  A  general  agreement 
with  Lecher's  results  for  large  currents  was  found.  But  the 
iron  arc  became  continuous  on  the  first  stage,  lyhile  in  the 
case  of  arcs  with  silver  or  copper  anodes,  marked  oscillations 
were  detected  as  the  current  decreased. — American  Jour,  of 
Science,  November. 

Comparative  Cost  of  Gas  and  Electric  Lighting.— E.  G. 
Kennard.— A  comparison  of  the  cost  of  lighting  by  gas  or 
electricity.  Three  groups  of  sources  of  light  are  distinguished, 
representing  weak,  medium  and  strong  sources.  In  the  first 
group  there  are  sources  of  between  40  and  60  candle-power, 
and  the  author  finds  that  for  the  cost  of  2.36  cents  per  cubic 
meter  of  gas  and  8.4  cents  per  kw-hour,  the  cost  of  lighting 
by  the  osram  lamp  is  twice  that  of  gas  lighting  with  an  incan- 
descent mantle,  while  the  cost  of  the  tungsten  lamp  is  about  50 
per  cent  higher  than  that  of  the  gas  mantle.  For  lower  sources 
of  light,  such  as  10  candle-power,  the  situation  becomes  more 
favorable  to  electric  light.  In  the  second  group,  which  com- 
prises sources  of  light  between  200  and  400  candle-power,  he 
finds  that  under  the  same  conditions  of  cost  of  gas  and  elec- 
trical cncrg>-  as  given  above,  the  electric  flame  arc  and  the 
Cooper-Hewitt  lamp  are  cheaper  than  the  "gas  arc."  but  th" 
latter    i<;    rhr.Tper    tli.in    thr    ciirlr.s'-,!    ,.!,,..-;-    .,,..       j„    ||,j,    (|.jp  | 
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group,  which  comprises  sources  of  light  of  600  candle-power 
and  more,  he  compares  the  Blondel  arc  with  gas  lamps  of  670 
candle-power  in  favor  of  electric  lighting.  The  ideal  electric 
system  for  lighting  would  be  the  direct-current  system  at  60 
volts,  since  arc  lamps  could  be  operated  at  this  e.  m.  f.. without 
waste  of  energy  and  metallic-filament  lamps  could  also  be  used 
at  this  voltage.  Direct-current  lamps  at  60  volts  are  hardly 
available.  Alternating  current  is  in  all  cases  preferable  to 
direct  current  at  100  volts  for  private  lighting  since  it  is  pos- 
sible to  obtain  any  desired  e.  m.  f.  by  the  simple  use  of  a 
transformer. — L'Eclairage  Electrique,  Sept.  14,  21. 

Tungsten  Lamp. — h  note  on  a  British  patent  of  the  British 
Thomson-Houston  Company.  Metallic  tungsten  for  the  manu- 
facture of  lamp  filaments  is  prepared  in  the  form  of  rods  by 
the  usual  processes.  These  rods  are  then  drawn  while  in  a 
heated  condition  by  means  of  die  plates.  The  heating  is  pro- 
duced electrically,  and  to  prevent  oxidation  of  the  tungsten 
during  treatment  it  is  electroplated  with  silver,  copper  or  gold. 
The  protecting  metal  coating  is  finally  removed  by  heating  in  a 
vacuum. — Lond.  Elec.  Eng'ing,  Oct.  24. 

Flame  Arc  Lamp. — H.  E.  Angold. — A  description  of  an  ar- 
rangement for  flame  arc  lamps  with  converging  electrodes 
feeding  through  tubes,  whereby,  when  the  feed  mechanism 
reaches  a  certain  critical  point,  a  contact  is  closed  which  short- 
circuits  the  lamp  through  a  suitable  resistance  and  so  causes  a 
very  definite  feed  to  take  place.— Lond.  Elec.  Eng'ing,  Oct.  24. 
Power. 

Combined  Gas-engine  and  Steam-turbine  Plant.— l..  Andrews. 
— Some  data  on  the  comparative  first  cost  and  cost  of  opera- 
tion of  steam-turbine  and  gas-engine  plants.  The  first  data 
given  refer  to  a  i6,ooo-kw  plant  working  at  unity  power  factor. 
The  capital  cost  per  kilowatt  installed  is  given  as  $65.50  for 
steam  turbines  and  $94.40  for  gas  engines.  On  the  other  hand 
the  total  cost  per  kw-hour  (including  interest  and  depreciation 
at  10  per  cent)  is  0.408  cent  for  the  steam-turbine  plant  and 
0.270  cent  for  the  gas-engine  plant.  With  decreasing  load  factor 
the  advantage  of  the  gas-engine  plant  over  the  steam-turbine 
plant  becomes  less  and  less  and  from  the  values  given  by  the 
author  for  a  15-per  cent  load  factor  it  appears  that  for  a  16,000- 
kw  plant  the  total  cost  per  kw-hour  is  1.090  cents  for  the 
steam-turbine  plant  and  1.132  for  the  gas-engine  plant.  With 
such  a  low  load  factor  there  would  be  no  advantage  in  putting 
down  a  gas-engine  installation.  The  dominating  item  of  the 
running  charges  on  a  low  load  factor  is  the  item  of  interest 
and  depreciation,  whereas  on  a  high  load  factor  the  dominating 
charge  is  the  cost  of  fuel.  The  two  curves  in  Fig.  5  show  the 
total  running  costs  per  kw-hour,  as  depending  on  the  load 
factor  when  the  latter  varies  from  10  to  100  per  cent ;  a  16,000- 
kw  plant  being  assumed  and  10  per  cent  being  charged  for  in- 
terest   and    depreciation.      The    author    recommends    installing 


correspond  to  a  62-per  cent  load  factor,  whereas  the  steam- 
turbine  plant  will  be  running  on  a  load  factor  of  7.5  per  cent. 
The  combined  average  load  factor  is  25  per  cent  of  the  maxi- 
mum demand  or  19.5  per  cent  of  the  plant  installed.  It  is  esti- 
mated that  the  running  cost,  including  interest  and  depreciation, 
would  be  0.82  cent  per  kw-hour.     If  only  gas  engines  or  only 
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FIG.   5. — CURVES  OF  COSTS  OF  GENERATING. 

a  combined  gas-engine  and  steam-turbine  plant  to  suit  the  load 
diagram  in  Fig.  6  which  relates  to  a  total  plant  equipment  of 
16,000  kilowatts  and  a  maximum  demand  of  13,000  kilowatts. 
It  is  suggested  that  25  per  cent  of  the  total  plant  should  be 
gas  engines  and  the  remaining  75  per  cent  steam  turbines. 
The    average    load    on    the    gas-driven    generators    will    then 


HG.  6. — LOAD  DIAGRAM. 

steam  turbines  would  be  used  the  cost  would  be  higher. — Lond. 
Elec.  Eng'ing,  Oct.  24. 

Electricity  in  Mines. — H.  R.  Speyer. — The  conclusion  of  the 
illustrated  article  on  the  electric  equipment  of  the  Mansfeld 
copper  mines.  Particulars  are  given  of  a  sub-station  which  is 
supplied  with  energy  both  from  a  gas-engine  station  at  3000 
volts  and  from  a  new  10,000-volt  steam  station.  Descriptions 
are  given  of  the  electric  pumping  plant  at  one  mine  and  of  the 
very  complete  equipment  at  another  mine,  including  examples 
of  electric  underground  haulage,  ventilation,  pumping,  etc — 
Lond.  Elec.  Eng'ing,  Oct.  24. 

Electric  Energy  for  Farming. — E.  W.  Lehmann-Richter. — 
An  illustrated  description  of  the  use  of  electric  motors  and 
lamps  on  farms,  with  special  reference  to  an  installation  on  a 
farm  on  the  island  of  Ruegen,  in  Germany.  A  gas-driven  20-kw 
direct-current  shunt  generator  is  employed  there  in  connection 
with  a  storage  battery  of  270  ampere-hours  when  discharged  in 
three  hours.  Electric  motors  are  used  for  thrashing,  for  driving 
various  cutting  machines,  pulverizing  mills,  creain  separators, 
etc.— Elek.  Zeit.,  Oct.  24. 

Electric  Cranes. — H.  H.  Brouchton. — A  continuation  of  his 
illustrated  serial  in  which  the  author  deals  with  the  general 
arrangement  and  speed  of  electric  cranes  and  then  considers 
the  electrical  equipment  in  detail.  The  series-wound,  continu- 
ous-current motor  is  naturally  preferred,  though  the  single- 
phase  commutator  motor  is  now  available  for  alternating- 
current  working.  Three-phase  motors  are  unsuitable  for  crane 
working. — Lond.  Electrician,  Oct.  25. 

Ignition  of  Gas  Engines. — J.  G.  Charvet. — A  note  on  the 
Lodge  method  of  ignition  for  gas  engines. — L'Eclairage  Elec- 
trique, Sept.  28. 

Traction. 

2000-volt  Direct-current  R^iikcay. — .\  full  illustrated  descrip- 
tion of  a  small  railway  in  Germany,  connecting  an  iron  mine 
with  a  blast  furnace  and  being  operated  at  a  direct  e.  m.  f.  of 
2000  volts,  as  has  already  been  briefly  noticed  in  the  Digest. 
This  narrow-gage  (one  meter)  railway  is  8.7  miles  long  and 
carries  at  present  about  2600  tons  of  ore  per  day,  two  trains 
being  required,  whicli  piss  one  another  at  a  turn-off  about  in 
the  middle  of  the  line.  Each  return  journey  takes  about  2 
hours.  The  weight  of  a  train  rang^es  from  200  to  300  tons, 
and  there  are  gradients  ranging  up  to  3  per  cent.  The  loads 
were  too  severe  for  steam  locomotives,  and  in  order  to  enable 
4000  tons  to  be  dealt  with  per  day,  the  steam  locomotives  had 
to  be  replaced  by  electric  locomotives.  Three-phase  traction 
was  unsuitable  on  account  of  the  number  of  trolley  wires  re- 
quired, and  the  choice  was  therefore  between  the  high-voltage, 
direct-current  and  the  single-phase  system.  Estimates  were 
made  for  both  systems,  the  direct  e.  m.  f.  being  assumed  to  be 
2000  volts  and  the  single-phase  e.  m.  f.  6000  volts,  the  rails 
being  used  as  return  in  each  case.  The  high-tension,  continu- 
ous-current motors  have  short  commutators  and  a  proportion- 
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ately  large  effective  core  length,  while  the  single-phase  motors, 
designed  for  a  low  pressure,  have  long  commutators  and  conse- 
quently a  shorter  effective  core  length.  A  continuous-current 
motor  of  160  horse-power  could  be  built  within  the  space  al- 
lowed by  the  narrow  gage,  but  60  horse-power  was  the  maxi- 
mum output  of  a  single-phase  motor  under  the  same  conditions. 
It  must  be  remarked,  however,  that  the  diameter  of  the  arma- 
ture was  not  limited  by  the  height  of  the  floor  of  the.locomotive 
or  the  diameter  of  the  wheels,  and  that  this  circumstance  was 
only  taken  advantage  of  in  the  case  of  the  continuous-current 
motor.  Four  continuous-current  motors  were  found  to  be 
sufficient  for  the  power  required,  while  six  or  more  single- 
phase  motors  would  have  had  to  be  provided.  Comparing  the 
two  systems  with  regard  to  the  current  distribution,  the  single- 
phase  system  with  its  high  line  voltage  was  superior  to  the  con- 
tinuous current  system,  notwithstanding  the  greater  losses  in  the 
return  circuit  and  the  inductive  losses.  A  disadvantage  of  the 
single-phase  system,  which  had  to  be  considered,  was  that  the 
stray  currents  might  seriously  effect  signal  and  telephone  cir- 
cuits, even  at  considerable  distances  from  the  line.  It  was  found, 
however,  that  the  railway  could  be  economically  worked  with 
continuous  current  at  2000  volts  without  using  an  excessive 
amount  of  copper,  and  this  fact,  together  with  the  superiority 
of  the  continuous-current  motors,  decided  the  issue.  Had  the 
line  been  of  much  greater  length  the  single-phase  system  would 
have  shown  to  greater  advantage.  The  direct  e.  m.  f.  of  2000 
volts  is  obtained  from  two  motor-generators.  Each  of  the  four 
axles  of  the  locomotive  is  driven  through  gearing  by  a  i6o-hp 
motor.  The  motors  are  permanently  connected  in  two  groups 
of  two  in  series.  The  motor-armatures  have  61  slots,  each  of 
which  has  12  coils  of  flat  copper.  The  commutator  is  large  in 
diameter  and  is  built  with  83  segments.  There  are  two  sets  of  three 
brushes.  In  order  to  ensure  sparkless  running,  the  motors  are  pro- 
vided with  commutating  poles.  This  is  a  matter  of  great  impor- 
tance in  high-tension  motors,  where  very  little  sparking  may  cause 
flashing  over  or  start  an  arc  to  the  earthed  frame.  As  a 
further  safeguard  all  the  space  round  the  commutator  is  lined 
with  insulating  material. — Lond.  Elec.  Eng'ing,  Oct.  24. 

Electric  Traction  in  Switzerland. — The  report  presented  by 
Prof.  Wyssling,  on  the  work  which  has  been  done  by  committee 
for  studying  electric  traction  in  Switzerland.  The  sub-com- 
mittee has  finished  the  investigation  of  22  typical  electrical 
systems.  While  it  is  too  early  to  give  the  complete  results, 
some  general  points  are  already  evident.  The  recuperation  of 
energy  on  grades  is  found  to  be  practically  too  difficult,  and  not 
sufficiently  economical  to  be  taken  into  consideration.  With 
respect  to  the  variations  of  load,  the  different  systems  of  stor- 
ing energy  have  been  considered  and  the  conclusion  has  been 
reached  that  hydraulic  storage  is  not  as  economical  as  it  is  often 
thought  to  be.  As  to  the  question  of  the  supply  of  electric 
energy  to  trains,  the  third-rail  seems  to  find  the  greatest  sym- 
pathies with  railway  engineers.  Its  disadvantages  are  the 
high  first  .cost  and  the  fact  that  it  is  impossible  to  go  beyond 
a  certain  e.  m.  f.  .\i  the  safety  limits  of  e.  m.  f.  the  following 
values  are  given  for  different  systems :  direct  current  with 
third-rail,  800  volts;  direct  current  with  overhead  wire,  3000 
volts ;  three-phase  system,  5000  volts ;  single-phase  system, 
15,000  volts;  "with  a  direct  e.  m.  f.  of  3000  volts  is  meant  that 
1500  volts  are  safe  per  commutator  of  a  motor."  As  to  the 
disturbances  which  are  caused  by  electric  railways  on  telephone 
and  telegraph  lines  much  has  been  learned  from  the  line  from 
Secbach  to  Wettingcn,  where  the  endeavor  to  avoid  all  such 
disturbances  has  been  finally  successful.  The  committee  has 
not  yet  agreed  on  a  single  system  of  traction  as  universally 
suitable.  Among  the  many  details  which  have  been  investigated, 
is  the  ratio  of  weight  to  output.  This  will  be  somewhat  un- 
favorable to  the  single-phase  system,  but  it  has  yet  to  be  de- 
termined how  far  this  will  be  the  case.  On  the  Swiss  railways 
the  starting  torque  is  21/2  times  the  normal  torque.  This  ratio 
can  be  obtained  with  single-phase  motors,  but  the  question  of 
weight  must  also  be  taken  into  consideration.  The  members 
of  the  committee  cannot  agree  on  a  certain  frequency,  although 
the  latter  will  be  between   15  and  25.     Some  want  25  because 


this  has  been  taken  over  from  the  United  States;  others  want 
a  lower  frequency.  The  cost  is  of  great  importance  and  it 
has  been  decided  to  make  exact  calculations  for  25  and  15 
cycles  per  second.  Very  complete  calculations  of  the  cost  of 
electric  operation  on  the  St.  Gotthard  railway  and  on  a  certain 
net-work  of  railways  will  be  made,  first  for  the  present  traffic 
and  second  for  a  hypothetical  increased  traffic.  The  committee 
hopes  to  conclude  its  investigations  during  the  next  year. — 
Elek.  Zeit.,  Oct.  24. 

Electrical  Equipment  of  Pnission  State  Railways. — A  sum- 
mary of  an  estimate  of  Pforr  of  the  cost  of  converting  the 
Prussian  State  Railways  from  steam  to  single-phase  traction. 
Costs  of  Erection :  The  energy  would  be  transmitted  at  50,000 
volts  to  sub-stations  placed  25  miles  apart  along  the  line.  It  would 
there  be  decreased  to  the  trolley  e.  m.  f.  of-  15,000  volts.  Each 
sub-station  would  have  an  output  of  5000  kilowatts  on  double 
lines,  or  3000  kilowatts  on  single  lines.  It  is  estimated  that  these 
stations  would  cost  $25,000,000  for  the  total  12,860  miles  of 
double  track  and  8275  miles  of  single  track.  Line  equipment 
would  cost  $4,000  a  mile,  while  from  $1,600  to  $2,600  would  be 
expended  on  the  feeders.  The  total  cost  of  the  feeding  and 
distributing  system  would  be  $235,000,000.  Locomotives :  Only 
164  per  cent  of  the  present  number  of  steam  locomotives  would 
be  required.  A  6oo-hp  electric  locomotive  weighs  42  tons,  while 
a  steaiji  locomotive  weighs  57  tons  unloaded.  The  cost  of  the 
electric  locomotives  may  be  taken  as  $133,750,000,  as  against 
$167,000,000  for  the  steam  locomotives.  Generating  stations :  These 
would  also  supply  energy  to  the  surrounding  districts,  other- 
wise the  load  fattor  would  only  be  20  per  cent,  and  reckoning 
the  cost  of  the  station  at  $87.50  per  kilowatt,  the  interest, 
etc.,  would  work  out  at  0.4  cent  per  unit.  But  by  connecting 
up  private  consumers  it  is  hoped  this  may  be  decreased  to  0.32 
cent  per  unit.  Fuel  would  cost  0.2  cent  and  attendance,  etc., 
0.1  cent,  or  a  total  of  0.7  cent  per  unit.  Working  costs:  The 
working  expenses  by  steam  for  the  year  1904  amounted  to 
$241,800,000,  but  it  is  hoped  that  a  great  saving  would  be  ef- 
fected by  the  adoption  of  electric  traction.  The  decrease  in 
wages  is  estimated  at  $10,750,000,  and  in  cleaning  at  $1,000,000. 
The  up-keep  expenses  with  electrical  working  would  show  a 
decrease  of  $45,000,000,  from  which  $4,250,000  must  be  taken 
for  line  upkeep. — Lond.  Electrician,  Oct.  25. 

British  Tratinvay  Plant.- — An  account  of  the  last  annual  re- 
port of  the  municipal  tramways  of  Wolverhampton.  This  sys- 
tem is  of  special  interest  since  it  is  the  only  place  in  the  United 
Kingdom  where  the  Lorain  surface-contact  system  of  electric 
traction  is  used.  "The  undertaking  still  feels  the  bad  results 
of  the  first  few  years  of  working,  but  it  is  satisfactory  to  note 
that  the  corner  seems  to  have  been  turned — it  is  to  be  hoped, 
permanently."  The  total  expenses,  including  capital  charges, 
were  20,722  cents  per  car-mile,  while  the  corresponding  income 
from  all  sources  was  22.074  cents. — Lond.  Electrician,  Oct.  25. 
Railway  Signals. — The  first  part  of  a  fully  illustrated  de- 
scription of  the  electric  signal  installations  at  the  Euston  & 
Crewe  stations  of  the  London  &  Northwestern  Railway.  At 
each  station  the  Webb-Thompson  system  of  signalling  and  point 
operation  is  in  use.  Electric  power  directly  applied  is  em- 
ployed, by  means  of  motors  in  the  case  of  points  and  solenoids 
in  the  case  of  signals,  so  that  the  operating  parts  are  of  the 
simplest  possible  character. — Lond.  Electrician,  Oct.  25. 

Railway  Signals. — W.  E.  Foster. — In  a  continuation  of  the 
long  illustrated  serial  on  railway  signalling,  the  "language  of 
fixed  signals"  is  explained. — Electric  Journal,  N'ovember 
Installations,  Systems  and  Appliances. 
Combined  Gas  and  Electricity  fVorks. — An  illustrated  de- 
scription of  the  new  station  at  Ascot.  This  is  the  only  instance 
in  Great  Britain  of  an  electricity  supply  station  running  in 
connection  with  a  gas  works.  It  is  the  only  case  in  which  a 
gas  company  succeeded  in  obtaining  parliamentary  power  to 
supply  electricity  and  at  the  came  time  secured  the  rejection 
of  a  competing  application.  The  electric  generating  station 
has  been  erected  in  close  proximity  to  the  gas  works.  Electric 
motors  are  being  installed  in  the  gas  works  for  a  number  of 
purposes.     The  electric  generating  plant  consists  at  present  of 
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iwo  gas  engines,  each  capable  of  working  continuously  at  90 
horse-power,  and  coupled  to  a  direct-current  generator  capable 
of  giving  normally  no  amperes  at  460  volts,  with  a  speed  of 
210  r.  p.  m.  Gas  is  supplied  from  a  suction  producer,  the  fuel 
being  coke  from  the  gas  works.  Only  a  very  small  space  is 
taken  up  by  the  producer  plant  and  the  convenience  of  a  stand- 
by gas  supply  is  evident.  The  price  of  energy  has  been  fixed 
for  the  present  at  14  cents  per  kw-hour  for  lamps  and  8  cents 
per  kw-hour  for  motors,  the  e.  m.  f.  of  supply  being  220  volts 
on  either  side  of  the  three-wire  system.  The  price  of  gas  is 
$1.12  per  1000  cu.  ft. — Lond.  Electrician,  Oct.  25. 

Choice  of  System  for  Cities  of  Medium  Sise.—F.  Ross.— The 
author  refers  to  an  article  by  Niethammer  in  an  Austrian  daily 
paper  in  which  the  direct-current  system  is  considered  to  be  the 
most  suitable  one.  for  cities  of  less  than  100,000  inhabitants. 
Reference  is  made  to  the  city  of  Goerlitz,  in  Germany,  which  is 
a  city  of  85,000  inhabitants,  and  in  which  in  the  year  1895  a 
2000-volt,  single-phase  plant  was  installed,  but  was  later  changed 
to  a  direct-current,  three-wire  system  at  2  x  220  volts  to  make 
the  operation  more  economical.  The  present  author  denies 
that  the  economy  of  this  plant  has  been  improved  at  all  by 
this  change.  He  thinks  that  in  erecting  new  plants  it  is  now 
•important  to  think  of  the  installation  of  low-voltage,  high-effi- 
ciency metallic-filament  lamps.  For  this  purpose  the  alternat- 
ing-current system  appears  to  be  preferable. — Elek.  u.  Masch., 
Oct.  13. 

Effect  of  Sea  Water  on  Pipes  on  Board  Ships.— M.  Lussac— 
.A.n  account  of  the  effects  of  stray  currents  on  the  condenser 
pipes  on  board  ship.  The  pipes  referred  to  are  of  copper,  and 
are  connected  together  by  galvanized  elbows  and  bronze  col- 
lars, and  arc  supported  on  hangers  fixed  to  the  bulkheads.  It 
has  been  noticed  that  tlic  most  corroded  parts  are  those  where 
'the  metal  has  been  worked,  and  in  these  places  the  metal  is 
deeply  pitted.  The  stray  current  seems  to  increase  with  the 
circulation  of  the  water.  This  effect  cannot  be  explained  by 
the  acidity  of  the  lubricating  oil,  as'  pipes  into  which  the  oil 
never  penetrates  are  affected  in  the  same  way.  As  the  usual 
e.  m.  f.  on  board  ship  is  80  volts,  while  the  insulation  re- 
sistance is  about  l6,ooo  ohms,  it  may  be  supposed  that  there  are 
stray  currents  whose  total  intensity  is  0.003  ampere  flowing 
in  the  hull  of  the  ship.  As  the  hull  is  made  up  of  riveted 
places  whose  joints  are  oxidized,  it  is  not  very  conducting, 
and  the  path  of  the  stray  currents  is  generally  through  the  cop- 
per pipes  which  are  connected  to  it.  When  the  path  reaches  a 
more  or  less  insulating  joint,  it  passes  into  the  liquid  and  a 
sea-water  voltameter  is  thus  formed.  One  pipe  forms  the  anode 
and  is  eaten  away,  while  the  same  effect  will  be  noticed  on  the 
other  pipe  if  the  current  is  reversed.  The  effect  is  best  pre- 
vented by  bonding  the  joints  across,  and  thus  providing  a  low- 
resistance  path  for  the  current.  It  has  been  found  that  this 
action  is  not  confined  to  pipes  carrying  sea  water,  but  that  it  ' 
also  appears  on  fresh  water  systems,  and  increases  with  a  rise 
in  voltage. — Lond.  Electrician,  Oct.  25. 

Poiver,Factor  Improi^cmcnt. — C.  I.  Young. — The  author  re- 
fers to  a  former  article  of  W.  Nesbit  on  synchronous  motors 
for  improving  the  power-factor  in  which  a  method  was  de- 
scribed for  determining  the  characteristics  of  a  synchronous 
motor  required  to  raise  the  power-factor  of  a  given  kv-amp 
load  froir  its  original  value  to  a  higher  value.  The  author 
has  worked  out  a  "graphic  calculator,"  that  is,  a  chart  by  which 
it  is  possible  to  find  the  power-factor  improvement.  The 
method  of  using  this  chart  is  described. — Electric  Journal, 
November. 

Electrophysics  and  Magnetism. 

Theory  of  Wireless  Teleiiraphy.—J.  Zf.nnmck.— .\  mathemati- 
cal discussion  of  tlie  propagation  of  plane  electromagnetic 
waves  over  plane  surfaces  and  of  the  absorption  of  such  waves 
by  the  atmosphere.  Marconi  has  shown  that  the  distance  one 
can  reach  by  wireless  telegraphy  is  two  and  one-half  times 
as  great  by  night  as  by  day,  and  he  attributes  this  phenomenon 
to  the  increased  absorption  of  the  waves  due  to  ionization  of 
the  air  by  daylio'lit.    Zenneck's  calculation  shows  that  the  layers 


of  air  less  than  6000  meters  from  the  earth's  surface  cannot 
change  their  conductivity  by  daylight  sufficiently  to  account 
for  the  absorption  of  the  waves,  and  he  believes  that  this 
absorption  is  due  to  the  loss  of  energy  from  the  ant^nx  due 
to  daylight.  It  is  probable  also  'that  the  good  effect  of  clouds 
and  fog  is  due  to  the  protection  of  the  antennae  from  this  loss 
of  energy  due  to  light.  The  waves  employed  in  wireless 
telegraphy  in  passing  from  water  to  land  and  in  the  reverse 
direction  must  suffer  partial  deflection.  The  amplitude,  there- 
fore, of  the  wave  depends  not  only  upon  the  distance  the 
waves  have  traversed  over  sea  and  land,  but  also  upon  the 
shore  form,  or  barrier  between  land  and  sea.  On  this  partial 
reflection  depends  the  fact  that  less  distorted  waves  are  re- 
ceived at  a  distance  from  the  sender  than  at  a  station  near  the 
sender. — Ann.  d.  Physik.,  No.  10,  p.  846;  abstracted  in  Am. 
Journal  of  Science,  November. 

Pinch  Phenomenon. — P.  Bary. — Some  notes  on  the  "pinch 
phenomenon"  and  on  Northrup's  paper  on  this  subject. — 
L'Eclairagc  Electrique,  Sept.  28. 

Units,  Measurements  and  Instruments. 

Resistor  Coils  and  Comparisons. — C.  B.  DRVSt'ALE. — The  con- 
clusion of  his  long  serial  in  which  the  author  gives  the  general 
theory  of  the  slide-wire  bridge,  and  then  describes  in  detail  a 
slide-wire  bridge  for  standardizing  devised  by  him,  and  in 
which  he  has  combined  in  a  single  bridge  the  possibility  of 
testing,  either  by  the  Reichsanstalt  or  Cary-Foster  methods, 
coils  of  high  or  low  resistance  and  of  any  gauge. — Lond. 
Electrician,  Oct.  25. 

Telegraphy,  Telephony  and  Signals. 

Generator  for  Spark  Telegraphy.— F.  Villard.— The  sparks 
used  in  wireless  telegraphy  are  usually  produced  either  by  an 
induction  coil  or  by  an  alternating-current  transformer.  The 
former  equipment  is  of  very  limited  power  output,  and  the  sec- 
ond has  the  inconvenience  of  giving  too  many  sparks  and  thus 
wasting  energy.  A  method  for  reducing  the  sparks  in  number 
from,  say,  80  or  100  per  second  to  10  or  less  per  ceond,  has 
recently  been  described  by  Blondcl.  It  consists  in  having  the 
secondary  circuit  of  the  transformer  slightly  out  of  resonance 
with  the  alternating  current,  so  that  beats  are  produced;  and 
thus  the  sparks  may  be  reduced  in  number  fill  there  is.  say,  only 
one  every  ten  alternations.  In  this  method  the  regulation 
must  be  very  precise.  A  simple  method  consists  in  the  use  of 
a  special  alternator.  The  armature  is  fixed  and  carries  two 
bobbins,  and  the  field  magnet  rotates  inside  it.  This  field- 
magnet  is  shaped  somewhat  like  the  letter  H.  and  presents 
four  poles  of  alternate  sign  arranged  in  two  close  pairs,  one 
pair  diametrically  opposite  the  other.  During  nearly  a  half 
turn  these  poles  do  not  pass  in  front  of  either  bobbin  and 
the  losses  reduce  to  those  in  the  sheet  iron  of  the'stator.  .Ml 
the  driving  power  is  spent  in  a  small  fraction  of  a  turn.  First 
one  pole  passes  before  a  bobbin  and  produces  therein  an  e.  m.  f. 
of,  say,  +  E,  then  a  second  pole,  replacing  the  first,  produces 
an  e.  m.  f.  of  — 2E,  and  finally  this  latter  pole  in  leaving  the 
coil  induces  +  E.  Thus  each  period  is  composed  of  three 
alternations,  of  which  one  is  double  either  of  the  others.  By 
aid  of  a  transformer  it  is  easy  to  arrange  that  each  period 
gives  one  spark,  and  each  spark  is  always  in  the  same  sense. — 
From  Comptes  Rendue;  abstracted  in  Lond.  Elec.,  Oct.  11. 


BOOK    REVIEW. 


Electrical   Installations   of   the   \3.    S.    Na\-\-.     By   Com- 
mander  Burns  T.  Walling,  V.   S.   N.,  and  Julius   Martin, 
E.  E.     Annapolis,  Md. :  U.  S-  Naval  Institute.    648  pages, 
300  illustrations.     Price,  $6.00. 
In   the   absence  of   a   preface,   it   may  be   assumed   that   the 
object  of  this  voluminous  compilation  is  to   furnish  a  manual 
for  the  instruction  of  those  persons  in  the  Navy  who  have  to 
do  with  the  installation  and  operation  of  electrical  plants  aboard 
war  ships,  or  are  charged  with  the  purchase  and  inspection  of 
naval  electrical  material.     .\s  such,  the  volume  should  prove 
extremely   useful   to   the   n.ival   service,   and   also   of   no   'ittlc 
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value  to  those  outside  having  a  practical  interest  in  the  appli- 
cation of  electricity  to  marine  purposes.  Moreover,  much 
information  of  general  value  is  scattered  throughout  the  pages 
relating  to  the  construction,  operation  and  care  of  apparatus, 
operation  of  storage  batteries,  inspection  and  testing  of  material, 
etc.  It  is  true  that  war-ship  conditions  demand  a  maximum  of 
reliability  entirely  regardless  of  the  expense  involved,  thus 
conflicting  with  commercial  principles,  which  include  the  factor 
of  cost  in  the  formula  of  maximum  economy.  Nevertheless, 
the  requirements  for  naval  apparatus  and  material  have  an  in- 
terest in  that  they  presumably  represent  the  highest  standards 
that  have  been  attained.  To  students  the  descriptions  of  ap- 
paratus and  appliances  should  prove  useful,  as  in  general  they 
are  in  fuller  detail  than  can  be  found  outside  of  manufacturers' 
catalogues,  and  do  not  assume  on  the  part  of  the  reader  any 
special  knowledge  of  electrical  engineering.  While  the  book 
does  not  possess  the  character  of  a  connected  treatise,  but 
appears  rather  to  be  mainly  a  compilation  from  naval  technical 
files,  manufacturing  companies'  bulletins  and  note-books  of  the 
authors,  yet  from  it  an  excellent  idea  may  be  obtained  of  the 
remarkable  extent  to  which  in  recent  years  electricity  has  found 
application   on   shipboard,   and   particularly   on   war  vessels. 

The  book  opens  with  a  chapter  on  incandescent  lamps,  from 
which  we  learn  that  in  the  navy,  aside  from  16  and  32-cp  lamps 
for  general  purposes,  special  lamps  are  used  as  follows:  i,  2 
and  5-cp  for  instruments ;  6-cp  for  torpedoes ;  lo-cp  for  signal- 
ing, and  150-cp  for  diving  purposes.  The  standard  voltage  in 
the  navy  is  now  125,  but  some  of  the  older  vessels  employ  80 
volts — the  former  standard  voltage — while  the  vessels  purchased 
during  the  late  war  have  iio-volt  plants.  The  greater  part  of 
the  chapter  is  devoted  to  a  description  of  the  method  of  in- 
specting and  testing  incandescent  lamps  in  use  at  the  New  York 
Navy  Yard.  Chapter  II  has  for  its  subjects  arc  lamps  and 
search  lanterns,  the  types  used  in  the  navy  being  described  in 
detail  and  instructions  included  for  their  operation.  Standard 
wire  is  the  subject  of  Chapter  III,  which  includes  the  specifica- 
tions and.  tests  of  the  various  types  of  conductors  used  in  the 
navy.  The  next  chapter,  entitled  "Wiring  Appliances." 
deals  with  circuit  installation  and  fittings.  Chapters  V  and  VI 
describe  in  detail  the  naval  types  of  generating  sets,  the  greater 
amount  of  space  being  devoted  to  the  steam  end.  Three  chap- 
ters have  for  their  subject  motors,  in  which  their  numerous 
applications  on  shipboard  are  detailed.  Chapter  X  is  devoted 
entirely  to  instructions  for  the  preliminary  inspection,  prelimi- 
nary test  and  final  test  of  generating  sets  and  motors.  Chapter 
XI  is  on  auxiliary  apparatus  and  instruments  used  in  generating 
sets  and  motors,  such  as  measuring  instruments,  circuit  breakers, 
etc.  Chapter  XII  consists  of  practical  notes  on  the  operation 
and  care  of  generating  sets  and  motors.  Chapter  XIII  has  for 
its  subject  electric  fixtures  and  lanterns  of  the  special  types 
employed  on  war  ships;  and  the  following  chapter  is  devoted 
to  the  electrical  devices  used  for  interior  and  e.xterior  communi- 
cation, including  night  signaling.  In  view  of  the  general  use 
in  the  navy  of  wireless  telegraphy,  it  is  somewhat  surprising 
to  find  that  this  subject  receives  no  mention  in  the  book.  The 
final  and  longest  chapter  is  entitled  "Notes  on  Installation," 
and  consists  of  practical  instructions  on  the  laying  out  of 
war-ship  electrical  plants  .ind  their  installation. 


Sturtevant  Steam  Turbine. 


Recent  performances  have  demonstrated  that  the  reciprocat- 
ing engine  has  a  strong  rival  in  the  modern  steam  turbine. 
Although  the  relative  steam  economy  of  the  turbine  and  the 
reciprocating  engine  is  still  a  question,  it  must  be  remembered 
that  the  piston  engine  has  been  developed  uninterruptedly  for 
nearly  two  centuries,  and  -when  the  same  activity  of  research 
and  design  has  been  directed  to  the  steam  turbine,  its  economy 
will  doubtless  equal,  if  not  surpass,  the  older  form  of  prime 
mover.  Assuming  that  there  is  not  an  appreciable  difference 
in  economy  as  regards  cost  of  fuel,  such  advantages  as  sim- 
plicity,   durability,    freedom    from    oil    in    the    exhaust    steam, 


absence  of  valve  adjustments,   etc.,   must   find   favor  in  many 
installations. 

Several  years  ago  it  became  apparent  to  the  B.  F.  Sturte- 
vant Company  that  the  steam  turbine  was  particularly  adapted 
for  direct-connection  to  their  blowers  and  small  generators. 
The    e.xperimental    work    was    conducted    by    Mr.    William    E. 


FIG.    I. — BUCKET- WHEEL,    CASING    AND    REVERSE    GUIDE    RINGS. 

Snow,  of  the  engineering  staflf,  and  ithe  turbine  is  now  built 
under  his  patents.  The  resulting  machine,  which  is  a  modifica- 
tion of  the  Riedler-Stumpf  type,  admirably  fulfills  the  require- 
ments of  this  work.  Steam  enters  at  the  sides  of  the  bucket 
wheel  through  nozzles  of  Tobin  bronze  and  acts  upon  the 
buckets  cut  in  the  wheel.     Similar  buckets  in  the  steel  station - 


FIG.   2. — STEAM    NOZZLES  OF  TURBIN'E. 

ary  guide  plates  form  closed  spaces  in  which  the  sleam  reacts, 
and  the  steam  is  returned  again  and  again  to  the  moving 
buckets,  each  time  at  reduced  velocity.  The  steam  finally 
escapes  from  the  open-ended  guide  plates  into  the  interior  of 
the  turbine  case. 
The  bucket-wheel,  or  moving  part,  is  made  of  a  single  forg- 


FIC.   3. — TURBINE  WITH    UPPER   HALF   OF  CASING   REMOVED. 

ing  with  the  buckets  worked  out  of  the  solid  metal  on  a 
special  automatic  bucket-cutting  machine.  This  process  in- 
sures a  wheel  of  great  strength,  and  as  it  runs  between  the  two 
guide  plates  there  is  said  to  be  no  tendency  to  end  thrust.  A 
clearance  of  1/16  in.  all  round  the  revolving  wheel  greatly  re- 
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duces  the  liability  of  contact  from  lack  of  alignment,  due  to 
heating  or  wear  of  the  bearings.  The  bucket-wheel  is  also 
made  with  buckets  milled  into  the  edges  of  the  disc.  In  the  lat- 
ter form  the  steam  acts  tangentially. 

The  turbine  is  made  of  the  single-stage  type  in  ratings 
ranging  from  lo  to  200  horse-power,  and  adjustment  of  the 
nozzles  and  buckets  permits  a  wide  range  of  power  and  speed 
for  a  turbine  of  given  outside  dimensions.  Sizes  above  200 
horse-power  are  usually  made  from  two  to  four  bucket  wheels. 
The  areas  of  the  nozzles  and  buckets  increase  successively  on 


FIG.    4. — GOVERNOR    AND    BEARING   OF    SINGLE-STAGE    TURBINE. 

these  wheels  to  take  care  of  the  larger  volume  of  the  ex- 
panded steam. 

The  speed  of  the  turbine  is  controlled  by  a  direct-connected 
throttle  governor,  consisting  of  four  parts  and  one  spring,  lo- 
cated upon  the.  end  of  the  outboard  bearing.  The  governor  is 
enclosed  in  a  dust-proof  case,  and  is  direct-connected  to  the 
regulating  valve,  which  is  placed  upon  the  anient  beneath  the 
governor. 

The  pressure  upon  the  main  bearings,  which  are  of  the  self- 
aligning  ring-oiling  type  with  solid  linings  of  phosphor  bronze, 
is  said  to  be  but  14  lbs.  per  square  inch,  therefore,  the  wear  is 
not  appreciable. 

The  casing  is  made  in  lialves  so  that  the  upper  part  can  be 
removed  easily  for  inspection  of  the  bucket  wheels;  an  annular 


The  turbine  has  the  advantage  of  low  speed  ranging  from 
1600  to  300  r.  p.  m.  In  many  turbines  the  speed  is  reduced  by 
gears,  or  several  bucket-wheels  are  mounted  on  the  same  shaft. 

For  installations  in  which  the  turbine  is  to  be  run  non-con- 
densing, no  stuffing  boxes  are  used  on  the  shaft,  steam  tight- 
ness being  secured  by  a  water  packing.  Since  there  is  no  con- 
tact between  the  rotary  and  the  stationary  rings  of  this  pack- 
ing, no  adjustments  are  necessary  and  the  life  of  the  pack- 
ing is  long. 

Jamestown   Exposition  Awards. 

Mr.  James  L.  Farmer,  secretary  of  the  jury  of  awards, 
Jamestown  Exposition,  has  notified  the  General  Electric  Com- 
pany that  it  has  been  awarded  two  gold  medals  and  a  bronze 
medal  on  account  of  its  exhibit  at  the  exposition.  The  classi- 
fication by  which  the  jury  was  governed  in  granting  the 
awards  limited  them  to  one  in  each  department,  while  previous 
expositions  have  allowed  separate  awards  for  each  class  of 
material  exhibited.  The  General  Electric  Company's  exhibits 
are  grouped  in  three  departments,  the  Machinery,  the  Manu- 
factures and  Liberal  Arts,  and  Mining. 

A  collection  of  motors  applied  to  various  machine  tools 
and  other  devices  was  awarded  a  gold  medal.  The  arc  and 
incandescent  lamps  and  electric  cooking  applications  exhibited 
in  the  Departments  of  Manufactures  and  Liberal  ."Vrts  were 
also  awarded  a  gold  medal.  The  company  exhibited  a  special 
motor  designed  particularly  for  use  with  an  IngersoU-Temple 
pneumatic  rock  drill,  and  this  motor,  because  of  its  peculiar 
adaptation  to  the  special  service,  was  awarded  a  bronze  medal. 
The  company  was  also  awarded  a  silver  medal  for  installation 
of  exhibit. 


TURBO-GENERATOR    SET. 


passage  supplies  steam  to  the  nozzles,  and  each  nozzle  can  be 
shut  off  separately  by  means  of  a  small  valve.  The  deep  base 
is  utilized  for  carrying  the  steam  and  the  exhaust,  the  re- 
spective pipes  being  connected  directly  to  the  base.  The  live 
steam  passages  in  the  base  are  also  arranged  to  act  as  a 
surfaces.  These  locomotives  are  built  in  weights  from  10  to  30 
essential  to  the  efficiency  and  the  long  life  of  the  nozzles. 


Electric  Switching   Locomotive. 

The  accompanying  illustration  shows  a  25-fon  switching  loco 
motive  built  by  the  Jeffrey  Manufacturing  Company,  Colum- 
bus, Ohio,  for  use  in  handling  freight  cars  for  the  Cerveceria 
Cuauhtenoc  Brewery,  of  Monterey,  Mexico.  This  locomotive 
takes  the  same  electrical  equipment  as  the  mine  type,  the  only 
changes  being  in  the  side  and  end  frames  and  the  addition  of 
a  platform  and  cab  to  meet  the  conditions  incident  to  surface 


SWITCHING    LOCOMOTIVE. 

work.  The  motors  are  of  the  waterproof  stcci-tramc  lype, 
having  drum-wound  armatures,  laminated  pole  pieces,  oil 
lubrication  with  auxiliary  grease  boxes,  and  liberal  wearing 
surfaces.  These  locomotives  are  built  in  weights  from  10  to  30 
tons  with  two  motors,  and  in  larger  sizes  with  three  and  four 
motors,  arranged  with  rigid  frame,  or  with  trucks  having 
flexible  wheel  base. 
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Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— The  country  has  made  good 
progress  in  accommodating  itself  to  the  changed  financial  con- 
ditions wherein  credit  instruments  are  substituted  for  cash.  At 
the  same  time,  wholesale  and  jobbing  trade  was  some  quieter 
and  there  was  an  evident  disposition  in  industrial  lines  to  cur- 
tail production  wherever  possible.  There  was  a  more  optimistic 
tone  in  business  than  during  the  previous  week,  which  was  the 
outgrowth  of  a  better  feeling  at  the  East,  the  large  receipts  of 
gold  from  Europe  and  the  belief  that  basic  conditions  are  bet- 
ter than  in  some  preceding  years  of  stress.  From  the  North- 
west and  the  South  numerous  complaints  are  made  of  the  diffi- 
culty of  getting  wheat  and  cotton  to  market  on  account  of  the 
scarcity  of  cash ;  but  the  general  issuance  of  bank  and  corpo- 
ration checks  in  small  denominations  has  eased  the  currency 
situation  very  perceptibly.  Collections  were  slower,  but  retail 
trade  was  stimulated  by  the  cooler  weather.  In  jobbing  lines 
some  reorder  business  is  noted,  and  in  wholesale  lines  a  quiet- 
ing down  in  purchases  for  future  deliveries  is  reported.  Busi- 
ness in  iron  and  steel  trade  is  practically  at  a  standstill,  pending 
the  clearing  of  the  financial  situation.  Wage  reductions  from 
5  to  10  per  cent  have  been  announced.  Steel  bars,  plates  and  bar 
iron  are  weaker,  and  in  some  instances  buyers  of  wire  products 
are  requesting  the  postponement  of  deliveries.  Copper  reacted 
on  realiz'ng  in  London,  and  Lake  and  electrolytic  brands  de- 
clined to  14  cents  and  13)4  cents.  Business  failures  in  October, 
as  reported  by  Bradstrcct's,  number  964,  with  aggregate  liabili- 
ties of  $139,180,481.  This  is  the  largest  number  of  failures  re- 
ported since  January,  1907;  the  heaviest  total  in  October  for  ten 
years  past  ind  the  largest  liabilities  ever  reported  in  any  month. 
Four-tifths  of  the  liabilities  were  furnished  by  New  York  City 
and  three-fifths  were  accounted  for  by  suspending  trust  com- 
panies. The  number  of  failures  for  the  week  ending  Nov.  7 
was  226,  against  223  in  the  preceding  week,  and  146  in  the  cor- 
responding-week last  year. 

DELTA  POWER  PLANT  DAM.— The  Ambursen  Hydrau- 
lic Construction  Company,  of  Boston,  Mass.,  has  closed  a  con- 
tract with  the  Delta  Electric  Power  Company,  of  Delta,  Pa., 
for  a  reinforced  concrete  dam  in  southeastern  Pennsylvania  for 
supplying  pcjwer  to  the  quarries  and  oiher  industries  in  that 
district.  A  similar  contract  has  been  closed  by  the  same  com- 
pany with  the  Rig  Horn  Power  Company,  of  Chicago,  III.,  for 
a  dam  on  the  Big  Horn  River  in  Wyoming.  These  fwo  dams 
arc  almost  exactly  similar  in  dimensions  and  characteristics. 
Each  dam  is  situated  in  a  narrow  gorge  where  there  is  no  pos- 
sibility of  a  detached  or  independent  power  house.  The  Wyom- 
ing dam  will  create  a  head  of  60  ft.  and  the  Pennsylvania  dam 
a  head  of  63  ft.,  and  both  structures  arc  about  70  ft.  high  above 
ilie  foundations.  The  power  houses  in  both  cases  will  be  under 
the  rollway  of  the  dam  and  protecltd  by  an  inner  shell.  The 
great  height  of  the  dam  allows  ample  space  for  a  power  house, 
together  with  traveling  crane,  switchboard,  office,  etc.  Both 
dams  will  be  of  the  half  apron  type.  Work  has  been  begun  and 
will  be  carried  on  thro  ighout  the  winter.  It  is  expected  to 
complete  both  dams  before  the  spring  freshets. 

•  WKSTINGHOUSE  IN  SAN  FRANCISCO.— Despite  the 
recent  financial  troubles  of  the  home  company,  the  San  Fran- 
cisco branch  (controlling  the  Pacific  Coast)  of  the  Westing- 
house  Electric  &  Manufacturing  Company  is  holding  its  own  in 
the  matter  of  sales.  It  reports  that  the  three  months  ending 
Oct.  I,  1907,  were  the  largest  in  its  history.  The  orders  for 
large  types  of  machines  were  more  numerous  than  ever,  with 
some  falling  off  in  the  trade  in  small  motors.  The  lamp  de- 
partment showed  satisfactory  increase  of  business.  The  West- 
inghouse  Machine  Company  is  represented  on  the  Pacific  Coast 
by  Hunt,  Mirk  &  Company,  of  San  Francisco,  who  report  that 
they  are  not  afTectcd  by  the  recent  troubles.  Their  business 
continues  to  be  satisfactory,  and  they  have  recently  made  some 
large  sales  of  power  machinery,  including  the  installation  of  the 
new  plant  of  the  City  Electric  Coirpany. 


POWER  FOR  CENTRAL  TEXAS.— It  is  stated  by  J.  J. 
Henry  and  T.  B.  Burbridge,  of  Denver,  Col,  that  they  are 
making  good  progress  with  their  preliminary  plants  for  install- 
ing a  great  electric  power  plant  near  Austin,  Tex.,  for  the  pur- 
pose of  supplying  a  large  number  of  towns  of  Central  Texas 
with  light  and  power.  They  will  use  lignite  for  fuel.  They 
have  secured  options  on  extensive  lignite  fields  in  that  section. 
More  than  $3,500,000  will  be  expended  in  installing  the  plant 
and  in  building  the  transmission  lines.  Some  of  these  lines  will 
be  200  miles  long,  and  will  extend  to  several  of  the  larger 
cities  of  the  state.  Mr.  Henry  installed  the  Consolidated 
Power  &  Lighting  plant  at  Deadwood,  S.  D.,  and  the  Northern 
Colorado  Power  Company's  plant.  Mr.  Henry  says  that  the 
latter  plant  is  an  exact  parallel  undertaking  to  what  is  con- 
templated in  Texas.  The  Colorado  plant  is  located  on  the 
lignite  beds  north  of  Denver.  It  supplies  25  cities  and  towns 
in  Northern  Colorado,  besides  furnishing  electrical  energy  to  the 
Colorado  &  Southern  Railroad  for  its   Northern  Division. 

POWER  ENTERPRISES  SUSPENDED.— Work  has  been 
suspended  temporarily  on  the  McCall's  Ferry,  Pennsylvania, 
power  project  and  that  of  the  Stanislaus  River,  California,  on 
account  of  the  tying  up  of  funds  in  the  embarrassed  Knicker- 
bocker Trust  Company  of  New  York.  Early  resumption  of 
work  is  expected.  When  the  McCall's  Ferry  project  was  started 
nearly  two  years  ago  the  Knickerbocker  Trust  Company  of  New 
York  became  the  trustee  of  the  $10,000,000  mortgage  put  on 
the  work.  Bonds  were  issued  immediately  and  the  proceeds 
were  deposited  in  the  trust  company  as  soon  as  they  were  sold 
According  to  a  report,  the  McCall's  Ferry  Dam  Company  had 
$800,000  to  its  credit  when  the  institution  closed  its  doors.  It  is 
stated  that  some  $3,000,000  has  already  been  expended  on  the 
Stanislaus   Power  &  Water  Company's  plant. 

COLORADO  RIVER  POWER.— Charles  H.  Alexander,  of 
Dallas,  and  associates,  have  acquired  the  falls  in  the  Colorado 
River  and  Marble  Falls  and  are  arranging  to  install  a  large  elec- 
tric power  plant  there  for  the  purpose  of  supplying  Austin,  Tex., 
and  a  number  of  other  towns  of  the  central  part  of  the  state 
with  electrical  energy.  A  lo-ft.  cap  will  be  built  across  the 
natural  dam. 

PUMPS  FOR  MANILA.— The  Municipal  Board,  Manila, 
P.  I.,  will  receive  bids  until  Jan.  15  for  electrically  driven  pumps 
and  niotors  for  the  new  sewerage  systems  in  that  city.  There 
will  be  one  main  station  and  five  sub-stations,  each  equipped 
with  two  pumps  and  corresponding  motors.  Specifications  may 
be  obtained  from  either  the  Municipal  Board  or  from  the 
Bureau  of  Insular  Affairs,  Washington,  D.  C. 

MANUFACTURE  OF  TYPEWRITERS.— The  Oliver  Type- 
writer Company  has  recently  purchased  new  power  '  id  electrical 
units  for  the  plant  at  Woodstock,  III.,  comprising  a  22  in.  x  42 
in.  .'Mlis-Chalmers  horizontal  heavy-duty  Corliss  engine  direct 
connected  to  a  300-kw,  240-volt,  direct-current  generator  of  the 
same  build  for  carrying  the  power  and  lighting  load. 

POWER  FOR  LAREDO.— Samuel  Kahn,  of  San  Antonio,  is 
at  the  head  of  a  company  which  is  being  organized  to  install  a 
large  electric  power  plant  at  the  coal  mines,  25  miles  from 
Laredo,  Tex.  The  energy  will  be  transmitted  to  Laredo  and 
used  also  for  operating  irrigating  plants  in  the  valley  of  the 
Rio  Grande. 

CRANES  IN  PRESS  FACTORY.— The  new  foundry  of 
R.  Hoe  &  Co.,  printing  press  manufacturers,  of  New  York,  has 
been  equipped  with  three  lo-ton  electric  traveling  cranes,  each 
of  about  65- ft.  span,  furnished  by  the  Northern  Engineering 
Works,  Detroit,  Mich. 

TELEPHONES  FOR  AUSTRALIA.— The  Postmaster-Gen- 
eral's Dcparimcnl,  Adelaide,  South  Australia,  will  receive  bids 
until  March  11.  1908,  for  the  supplying  of  one  common  battery 
switchboard,  400  subscribers'  telephones  and  400  protectors. 

WIRELESS.— The  steamship  "Joseph  Vaccaro,"  of  the  Vac- 
caro  Brothers  Steamship  Company,  trading  from  New  Orleans 
lo  the  Spanii^h  Main,  ha?  been  equipped  with  the  DcForcst 
system  nf  wircles*  telegraphy. 
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BARTOVV,  FLA.,  MUNICIPAL  PLANT.— The  electric 
light  and  water  plant  of  the  city  of  Bartow,  Fla.,  under  the 
superintendency  of  Mr.  Eugene  Bivins  has,  it  is  claimed,  ex- 
perienced a  prosperous  growth.  Within  the  past  two  years, 
it  is  stated,  the  number  of  patrons  has  more  than  doubled  and 
at  the  present  time  the  plant  capacity  is  taxed  to  its  utmost. 
The  equipment  in  the  municipal  plant  at  Bartow  includes  an 
Allis-Chalmrse  djrect-connected  generator.  This  unit  was 
installed  four  years  ago,  and,  according  to  the  attend- 
ants, has  never  given  a  particle  of  trouble.  The  Bartow 
plant  gives  only  a  night  service,  of  14  hours'  duration,,  and 
there  has  been  but  a  single  shut  down  in  two  years  chargeable 
to  the  engine.  Practically  no  repairs  have  been  required  since 
installation,  a  single  set  of  new  brushes  for  the  exciter  covering 
everything  chargeable  to  the  electrical  equipment.  The  popula- 
tion of  Bartow  is  2000. 

COPPER  CONDITIONS  are  steadily  improving,  from  one 
point  of  view,  on  account  of  the  restriction  of  output  and  the 
cleaning  up  of  the  metal  now  on  the  market.  On  the  New  York 
Metal  Exchange  this  week,  Lake  has  been  quoted  at  14  to  1454 
cents,  electrolytic  l3-)4  to  14^  cents,  and  castings  13^  to  1354 
cents.  There  seems  little  doubt  as  to  the  sale  of  112,000,000  lbs. 
by  the  United  Metals  Company  to  a  foreign  pool  of  consumers. 
This  week  the  price  of  aluminum  has  been  lowered  by  the 
manufacturers  from  45  cents  a  pound  to  40  cents. 


Financial  Intelligence. 
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THE  WEEK  IN  WALL  STREET.— On  the  stock  market 
(here  was  a  better  feeling,  but  speculative  operations  were  dis- 
couraged by  all  conservative  interests.  There  was,  however, 
considerable  investment  buying,  mainly  in  small  lots.  A  better 
feeling  in  Wall  Street  resulted  from  the  settlement  whereby 
the  Tennessee  Coal  pool  was  relieved  of  its  burden  and  the 
property  transferred  to  the  control  of  the  United  States  Steel 
Corporation.  The  announcement  of  this  deal  caused  an  exhi- 
bition of  strength  in  Steel  shares,  but  later  in  the  week  sales 
of  the  Steel  bonds  received  in  exchange  for  Teiuiessee  Coal 
stock  caused  them  to  fall  to  80.  More  strength  was  shown  in 
electrics,  with  general  advances.  Westinghouse  furnished  the 
most  prominent  exception  and  declined  from  54  to  49 — a  net 
loss  of  5  points.  General  Electric  made  a  net  gain  of  6j^ 
points  at  the  close  of  the  week.  The  general  market  was  then 
steady.  The  curb  tnarket  was  dull  and  irregular  throughout  the 
week,  but  the  heavy  liquidation  appeared  to  be  over.  Following 
are  the  closing  quotations  of  Nov.  12: 

NEW  YORK. 

Nov.  4  Nov.  1 1  Nov.  4  Nov.  1 1 

Allis-Chalmcrs    Co s'A       5!4  General    Electric    no       112 

Allis-Chalmers    Co.    pfd..    14^^      mJ/j  Hudson    River    Tel —         — 

Am.    Dist.    Tel —         20  Intcrborough    Met.    com.     sH 

American    Locomotive...   39         39  Intcrborough    Met.    pfd..   16 

Amer.    Locomotive   pfd.     86^^      92Vi  Mackay     Cos 48'^i 

American   Tel.    &   Cable.  65         60  Mackay    Cos.    pfd 50 

American   Tel.    &   Tel...   —         92  Marconi    Tel — 

Brooklyn  Rapid  Transit.  3oJ4     31}^  Metropolitan    St.     Ry...  — 

Electric   Boat    —        —  N.   Y.   &  N.  J.  Tel — 

Electric    Boat    pfd —        —  Western    Union    Tel 63 

Electric  Vehicle    —         —  Westinghouse    com 54 

Electric    Vehicle    pfd...  —        —  Westinghouse     pfd — 

BOSTON. 

Nov.  4  Nov.  1 1  Nov.  4  N< 

American  Tel.   &  Tel...   93 ',4     92  Mass.    Elec.    Ry.    pfd...   39 

Cumberland    Telephone..  g6%     —  Mexican    Telephone — 

Edison    Elec.    Ilium 188       195  New   England   Telep — 

General  Electric    —         —  Western  Tel.   &  Tel — 

Mass.    Elec.    Ry g-!/i       9M  West.   Tel.   &  Tel.   pfd..    53 

PHILADELPHIA. 

Nov.  4  Nov.  1 1  Nov.  4  Nc 

American  Railways   ....  44         44  Vi  Phila.   Electric    61i. 

Elec.  Co.  of  America...     8  8  Phila.    Rapid   Transit...    isJi 

Elec.  Storage  Battery...  31         30  Phila.    Traction    — 

Elec.   Slor.   Battery  pfd.  —        — 

CHICAGO. 

Nov.  4  Nov.  1 1  Nov.  4  Nov.  1 1 

Chicago    City    Ry 140       140  National  Carbon —         50 

Commonwealth-Edison  ..  —         80  National    Carbon    pfd...  —        99 

Chicago  Subway   ........  —         12^  Union    Traction    —        — 

Chicago  Tel.  Co —       no  Union   Traction   pfd....  —        — 

Metropolitan  Elec.  com..   19'       19* 

•Asked 

DIVIDENDS.— Directors  of  the  Georgia  Railway  &  Electric 
Company  have  declared  the  regular  quarterly  dividend  of  V/2 
per  cent  on  the  common  stock,  payable  on  Nov.  20.  Niles- 
Bement-Pond  Company  has  declared  the  regular  quarterly 
dividend  of  I'/j  per  cent  on  the  preferred  stock  of  the  com- 
pany, payable  Nov.  15.  Pratt  &  Whitney  Company  has  de- 
clared the  regular  quarterly  dividend  of  iJ4  per  cent  on  the 
preferred  stock,  payable  Nov.  15.    The  directors  of  the  Chestnut 
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Hill  Railroad  Company  declared  a  quarterly  dividend  ol  1Y2 
per  cent,  payable  Dec.  4,  to  stock  of  record  Nov.  20.  Directors 
of  the  American  Telegraph  &  Cable  Company  have  declared  the 
regular  quarterly  dividend  of  1%  per  cent,  payable  Dec.  2. 
The  directors  of  the  Pittsburg  &  Butler  Telephone  Company 
have  declared  a  dividend  of  16  per  cent  from  the  past  year's 
earnings.  The  company  is  a  subsidiary  of  the  Pittsburg  & 
Allegheny  Telephone  Company.  The  dividend  in  1906  was  6 
per  cent.  Directors  of  the  Consolidated  Gas  Company,  of  New 
York,  have  declared  a  regular  quarterly  dividend  of  i  per  cent, 
payable  Dec.  16. 

GENERAL  ELECTRIC  S.A.LES. — A  comparative  state- 
ment of  General  Electric  orders  received  from  and  sales  billed 
to  customers  for  the  first  nine  months  of  each  of  the  past  five 
years  is  as  follows : 

OBDEBS    lECEIVED. 
1 907       $49,677,500 

>9o6     45.395.887 

1905   38,043,489 

1904   36,301,141 

1903   30,562.915 

SALES  BILLED. 

1907   $55,728,040 

1906   41,774.812 

1905   29.346.567 

1904   28,232,962 

1903   30^I3".34> 

On  Oct.  30  the  General  Electric  completed  the  first  three- 
quarters  of  the  current  fiscal  year  to  end  Jan.  31  next.  Gross 
sales  billed  in  this  nine  months  will  exceed  $55,000,000,  as  com- 
pared with  a  little  less  than  $42,000,000  in  the  corresponding 
period  of  1906.  In  the  three  months  ended  Oct.  30  the  General 
Electric  broke  all  previous  records  in  the  total  amount  of  goods 
billed  out,  the  aggregate  being  nearly  $20,000,000  or  $4,000,000 
greater  than  for  the  same  three  months  of  1906.  The  compari- 
son of  the  goods  billed  in  the  first  three-quarters  of  the  current 
and  1906  fiscal  j'car  shows  as  follows : 

1907-1908.       1906-1907.        Increase. 

First    six    months $35,406,878     $25,915,762       $9,491,116- 

August     6, 1 00,000         5,200.000  900,000 

September     6,750,000         4,945.00a         i  ,805,000 

October    7,100,000         5.900,000         1,200,000 

Total     $55,356,878     $41,960,-62     $13,396,116 

In  the  twelve  months  ended  Jan.  31  last  the  General  Electric 
billed  a  total  of  $60,071,883  of  electrical  apparatus.  In  the  next 
three  months,  therefore,  the  company  will  have  to  ship  but 
$5,000,000  of  goods  in  order  to  equal  the  record  of  the  previous 
year.  As  a  matter  of  fact,  it  now  seems  likely  that  the  total 
sales  billed  for  the  year  will  not  fall  far  short  of  $70,000,000. 

NORTH  AMERICAN  REPORT.— The  North  .\merican 
Company  has  issued  a  statement  in  which  it  says :  "In  view  of 
the  disturbed  financial  conditions  now  prevailing,  the  directors 
have  decided  to  defer  the  declaration  of  the  dividend  for  the 
present."  The  income  account  of  the  company  for  the  10 
months  ending  Oct.  31,  1907,  is  as  follows ; 

RECEIPTS. 

Interest    received   and   accrued $232,005 

Dividends  received    1,1 79.328 

Compensation   for   services 23,316 

$1,434,649 

EXPENSES. 
Salaries,  legal  expenses,   rent  and  other  expenses  of 

administration     '. $74,576 

Iitterest  paid  and  accrued 66.193 

Taxes    5,260 

Losses     1 0,000 

156,029 

Net    income     $  1, .178,620 

Three  quarterly  dividends  paid   '• 1.1 17.212 

Surplus  for  the  ten  months $161,408 

Undivided  profits,  as  of  Oct.  31,   1907 4.160,956 

The  loans  which  the  company  has  made  to  the  various  com- 
panies in  which  it  is  principally  interested,  for  extensions  and 
additions  chargeable  to  its  capital  account,  amount  as  of 
Nov.  7,  1907.  to  $3,612,938.  Repayment  on  account  of  these 
advances  has  been  depended  upon  by  the  North  .\merican  Com- 
pany as  required  to  pay  its  own  dividends.  .\t  the  moment 
these  companies  are  unable  to  comply  with  this  requirement, 
because  of  their  inability  to  sell,  except  at  great  sacrifice,  their 
own  mortgage  bonds,  which  have  been  issued  and  are  available 
to  reimburse  their  treasuries  for  capital  expenditures  heretofore 
made,  or  to  make  loans  on  reasonable  terms.  In  order  to  pay 
a  dividend  on  Dec.  i,  the  North  .\merican  Company  would 
either  be  obliged  to  require  these  companies  to  make  pa>-nient 
to  it  on  account  of  their  loans  (which,  as  stated  above  could 
only  be  done  at  great  sacrifice)  or  would  itself  be  obliged  to 
borrow  money  for  the  purpose. 
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WESTERN  ELECTRIC  BOXDS.— At  the  special  meeting 
of  the  Western  Electric  stockholders,  held  in  Chicago,  when  a 
vote  was  carried  to  issue  $15,000,000  bonds,  President  Barton 
made  a  statement  calling  attention  to  the  fact  that  the  accounts 
receivable,  plus  cash  and  merchandise  combined,  is  over  three 
times  the  amount  of  bills  payable.  Inventory  of  finished 
merchandise,  work  in  process  and  new  material  Oct.  i,  is  esti- 
mated at  $22,000,000.  He  says  that  the  rate  of  production  of 
telephone  apparatus  at  factories  is  still  somewhat  in  excess  of 
orders,  although  the  number  of  employees  has  been  reduced 
39.9  per  cent.  "We  know,  however,  that  our  telephone  custom- 
ers are  using  up  their  own  stock  to  such  an  extent  that  we 
believe  they  will  soon  be  placing  more  orders  than  at  present. 
We  expect  that  additional  business  from  present  telephone 
customers,  together  with  sales  to  independent  telephone  com- 
panies, to  whom  we  are  now  prepared  to  sell  apparatus  freely, 
will  require  the  present  rate  of  production  to  be  increased,  and 
consequently  additional  hands  to  be  employed."  President 
Barton  preferred  a  stock  issue,  but  it  was  impracticable  to  put 
out  stock  sufficient  to  make  any  inroads  into  indebtedness. 
The  determining  question  with  the  board,  he  said,  was  that 
the  larger  number  of  stockholders  are  not  in  a  position  to  take 
their  proportion  of  new  stock.  The  question  of  interest  is  not 
paramount.  At  present  rates  the  company  is  paying,  the  interest 
on  this  $15,000,000  would  equal  a  shade  over  6  per  cegt.  Bonds 
cannot  be  sold  in  the  immediate  future  except  below  par  "Our 
collections  have  been  excellent  all  this  year  and  still  are 
excellent.  Our  customers  are  not  behind  ordinary  normal  con- 
ditions, but  we  have  about  $15,000,000  indebtedness,  or  amount 
of  our  capital,  and  if  we  took  out  our  cash  balance  it  would 
still  be  between  $11,000,000  and  $12,000,000.  Our  quick  assets 
are  over  three  times  our  indebtedness,  but  we  can't  realize  on 
merchandise  or  receivables  all  at  once."  The  company  has  in 
its  business  practically  $35,000,000.  Its  capital  last  year  was 
turned  over  twice.  The  surplus  is  now  between  19  and  20 
millions.  Bills  payable  on  Oct.  i  were  $15,347,000,  a  decrease 
of  $7,534,000;  cash  $3,733,000,  an  increase  of  $2,106,000.  Total 
bills  payable,  less  cash,  $11,615,000,  a  decrease  of  $9,640,000. 
Accounts  receivable  and  undiscounted  bills  receivable  on  hand 
Oct.  I  were  $12,838,000.  a  decrease  of  $7,484,000,  compared  with 
Dec.  I,  last  year.  The  Western  Electric  annual  report  shows 
sales  for  the  first  six  months  of  1907  equal  to  $29,614,000,  or 
I  3/10  per  cent  more  than  for  the  previous  year.  Sales  for  four 
months  ending  Sept.  30  were  $15,745,000,  or  35  i/io  per  cent 
less  than  previous  year.  Total  number  of  employees  Oct.  i 
was  16,183,  a  decrease  of  39.9  per  cent  compared  with 
Dec.  I,  1906. 

LAKE  SUPERIOR  CORPORATION.— It  would  appear 
that  there  is  a  fight  on  for  the  control  of  the  Lake  Superior 
Corporation,  a  $40,000,000  company,  which  arose  three  years 
ag"  from  the  wreck  of  the  old  Consolidated  Lake  Superior 
Company,  that  collapsed  in  1903.  Strong  Philadelphia  in- 
terests are  at  work  to  overthrow  Charles  E.  Orvis  and  Francis 
H.  Clergue,  who  have  been  on  the  board  since  the  reorganiza- 
tion. Before  the  organization  of  the  present  company  a  syndi- 
cate of  New  Yorkers,  headed  by  Speycr  &  Company,  lent  the 
Consolidated  Lake  Superior  Company  $5,050,000.  Upon  the 
company's  failure  to  pay  this  money  the  company's  assets  were 
sold  under  foreclosure,  and  the  syndicate  bought  them  in.  A 
number  of  the  syndicate  members  were  interested  in  the 
Canadian  Injprovement  Company,  and  it  was  this  company 
which  largely  liquidated  the  debt.  The  entire  $5,050,000  has 
been  paid.  The  directors  of  the  Lake  Superior  corporation 
announced  a  month  ago  that  the  company  would  not  make  a 
payment  this  year  on  the  $3,000,000  issue  of  income  5  per  cent 
bonds,  which  were  put  up  at  the  lime  of  the  reorganization 
of  the  old  company.  This  decision,  it  was  said,  was  not  the 
result  of  earnings,  but  was  due  to  the  desire  of  the  directors 
to  use  all  of  the  company's  funds  in  its  business. 

NATCHEZ  RECEIVERSHIP.— W.  A.  Pollock,  of  Vicks- 
burg,  has  been  appointed  receiver  for  the  Southern  Light  & 
Traction  Company,  of  Natchez,  Miss.,  the  local  property  of  the 
Southern  Electric  Securities  Company,  the  latter  company  hav- 
ing been  adjudged  a  trust  by  Chancellor  Hicks  in  a  case  before 
him  at  the  last  term  of  the  Warren  County  Chancery  Court. 
The  company  is  conducting  an  electric  light  and  gas  plant  and 
electric  street  railway  system  in  Natchez,  and  has  similar  prop- 
erty in  Vicksburg,  Jennings.  La  ,  and  Beaumont,  Tex.  There  is 
little  local  capital  in  the  property,  though  the  Natchez  end  was 
organized   by    Natchezians.     The  property  will  he  operated  by 


the  receiver,  with  W.  B.  Moorman  continuing  as  superintendent. 
The  application  for  a  receiver  was  made  by  Harry  K,  Johnson, 
of  Vicksburg.  The  recei\4ership  grew  out  of  the  late  litigation, 
culminating  in  the  recent  decision  of  the  Supreme  Court  in  the 
case  of  S.  S.  Bullis  vs.  the  Southern  Electric  Securities  Com- 
pany, in  which  the  Supreme  Court  held  the  company  to  be  a  trust 
and  combine,  and  operating  in  violation  of  the  laws  of  the 
State. 

WESriNGHOUSE  BONDS.— Kuhn,  Loeb  &  Company,  who 
acted  as  bankers  for  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  have  requested  the  holders  of  the  convertible 
sinking  fund  S-per  cent  bonds  and  of  the  3-year  6-per  cent 
collateral  trust  notes  of  that  company  to  communicate  with 
them.  At  the  company's  office  last  week  it  was  said  that  the 
request  had  been  issued  merely  for  the  purpose  of  bringing  the 
holders  of  these  securities  into  touch  with  Kuhn,  Loeb  &  Com- 
pany to  watch  any  developments  in  plans  for  the  rehabilitation 
of  the  Westinghouse  Company.  It  w-as  said  that  the  bankers 
had  no  knowledge  of  any  proposed  plans  of  readjustment  or 
whether  a  general  reorganization  of  the  Westinghouse  Company 
would  take  place.  The  three-year  collateral  trust  notes  were 
issued  only  a  few  months  ago  to  take  the  place  of  a  previous 
issue.  The  present  issue  has  nearly  three  years  to  run.  Kuhn, 
Loeb  &  Company  already  represent  a  large  amount  of  the  West- 
inghouse notes  and  bonds. 

ISSUES  AUTHORIZED.— The  New  York  Public  Service 
Commission,  Second  District,  has  authorized  the  Newport  Elec- 
tric Light  &  Power  Company  to  construct  lines  in  the  town  of 
Newport  and  in  the  village  of  Poland,  Herkimer  County,  and 
to  issue  a  mortgage  to  secure  the  payment  of  thirty-year  bonds 
amounting  to  $75,000,  the  proceeds  to  be  used  for  retiring 
$15,000  of  bonds  outstanding  and  the  balance  for  construction 
and  equipment.  The  Commission  has  given  permission  to  the 
Dutchess  Light,  Heat  &  Power  Company,  of  Rhinebeck,  N.  Y., 
to  construct  extensions  of  its  lines  in  the  towns  of  Red  Hook 
and  Hyde  Park,  Dutchess  County,  and  for  authority  to  issue 
$20,000  capital  stock,  to  be  devoted  to  the  acquisition  of  land 
and  construction  and  extension  of  its  plant. 

IDAHO  POWER  CONSOLIDATION.— Advices  from 
Pocatello.  Idaho,  state  that  the  Idaho  Consolidated  Power  Com- 
pany, with  a  capital  of  $2,000,000,  has  absorbed  the  American 
Falls  Power,  Light  &  Water  Company,  the  Pocatello  Electric 
Light  &  Power  Company  and  the  Blackfoot  Power  &  Water 
Company.  The  formal  transfer  of  these  holdings  to  James  H. 
Brady,  of  Pocatello,  will  be  made  at  once.  Mr.  Brady  retains 
the  presidency  of  the  consolidated  company.  The  plans  include 
the  development  of  the  Consolidated's  50,000  horse-power  at 
American  Falls  and  transmission  of  electrical  energy  to  the  sur- 
lounding  towns.  Twenty-five  himdred  horse-power  is  now  be- 
ing generated  at  .\merican  Falls,  and  an  additional  4000  can 
be  delivered  inside  of  sixty  days. 

SHAWINIGAN  POWER.— Directors  of  the  Shawinigan 
Water  &  Power  Company  recently  declared  an  initial  dividend 
of  I  per  cent  on  the  common  stock.  About  $7,000,000  of  cash 
has  gone  into  the  enterprise  and  this  cash  is  represented  by 
$5,000,000  of  bonds  which  have  been  selling  on  the  London 
Stock  Exchange  around  par,  $1,000,000  of  debenture  stock, 
also  listed  in  London,  selling  around  90,  and  $6,500,000  of  com- 
mon stock  which  has  been  selling  in  the  neighborhood  of  50. 
The  company  is  now  generating  about  72,000  hp  and  is  de- 
livering 14,000  hp  daily  to  the  city  of  Montreal.  It  has  300 
rriiles  of  transmission  line,  including  two  cables  under  the  St. 
Lawrence  River. 

UTAH  INDEPENDENT  TELEPHONE,— The  United 
States  Independent  Telephone  Company  of  Rochester,  N.  Y., 
has  sold  the  Utah  Independent  Telephone  Company,  one  of  its 
subsidiary  corporations,  to  R.  L.  Day  &  Company,  investment 
bond  dealers  of  New  York  City.  The  price  paid  was  $910,000. 
which,  with  $50,000  forfeited  by  Elmer  R.  Jones,  reprcscnling 
Salt  Lake  City  capitalists  who  look  options  some  time  ago  on 
this  property  makes  the  sum  realized  for  the  Utah  holdings 
$960,000. 

CANADIAN  GENERAL  ELECTRIC— The  stockholders  of 
the  Canadian  General  Electric  Company  have  voted  in  favor  of 
the  issuance  of  $2,000,000  of  preferred  stock,  carrying  with  it  a 
preference  as  to  assets  as  well  as  rlividends.  The  new  issue 
was  entirely  underwritten,  but  stockholders  could  subscribe  in 
proportion  to  their  holdings. 
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BIRMINGHAM,  ALA.— The  Greater  Birmingham  Electric  Light  & 
Power  Company  has  been  incorporated  to  build  a  power  plant  on  Village 
Creek  for  the  purpose  of  supplying  electricity  for  lighting  purposes.  The 
company  plans  to  build  a  power  plant  of  looo  horse-power  on  the  creek  in 
North  Birmingham.  It  is  capitalized  at  $196,000  and  will  apply  for 
franchises  in  the  \'arious  municipalities  in  the  Birmingham  district.  J.  M. 
Bradley,  formerly  with  the  Birmingham  Railway,  Light  &  Power  Com- 
pany, is  president  of  the  company. 

HEADLAND,  ALA. — An  election  will  be  held  Dec.  1  to  vote  on  the 
proposition  of  issuing  $23,500  in  bonds  for  the  construction  of  an  electric 
light  plant  and  water  works  system.  The  city  previously  authorized  an 
issue  of  $20,000  in  bonds  for  this  purpose,  but  the  amount  i$  claimed  to 
be  insuflicient. 

PRESCOTT,  ARIZ.— C.  E.  Micsse,  president  of  the  Octave  Mining 
Company,  states  that  a  plant  will  be  installed  to  furnish  power  for  the 
various  mining  companies  in  the  district  near  Wickenburg  on  the 
Hassayampa. 

YUMA,  ARIZ. — The  Board  of  Supervisors  has  granted  Thomas  Dren- 
nan  a  permit  to  maintain  and  operate  a  telephone  system  on  the  county 
roads  for  a  term  of  25  years. 

ALAMEDA,  CAL. — The  electric  light  commissioners  have  awarded  the 
contract  for  the  construction  of  the  power  house  for  the  municipal  elec- 
tric light  plant  for  $25,495.  The  building  is  to  be  of  reinforced  concrete 
and  will  be  erected  on   Park  Street. 

AZUSA,  CAL. — The  San  Gabriel  River  Dock  Company  is  planning  to 
install  a  50-hp  electric  motor  at  its  stone  crushing  plant.  A  second 
crusher  will  be  built  on  the  Pacific  electric  line  about  Jan.    i. 

BISHOP,  CAL. — The  Bishop  Light  &  Power  Company  is  contemplating 
making  additions  and  increasing  the  capacity  ot  its  plant  E.  Robinson 
is  president. 

GRASS  VALLEY,  CAL. — Arrangements  are  being  made  by  the  Cali- 
fornia Gas  &  Electric  Corporation  to  resume  work  on'  the  Deer  Creek 
power  plant.  It  is  expected  that  the  plant  will  furnish  8000  horse-power 
within  two  months.  John  A.  Britton,  of  San  Francisco,  is  president  of 
the  company. 

HERMOSA  BEACH,  CAL.— The  Hermosa  Beach  Improvement  Asso- 
ciation has  pledged  itself  to  secure  a  municipal  electric  lighting  plant  for 
this  town.  A  committee  consisting  of  G.  Scoles,  A.  C.  Moore  and  Theo- 
dore Hancman  has  been  appointed  to  work  for  the  project.  The  cost 
of  the  plant  is  estimated  at  $15,000. 

LOS  ANGELES,  CAL. — Arrangements  have  been  made  whereby  the 
Los  Angeles  Railway  Company  agrees  to  extend  the  Eagle  Rock  line 
west  into  Glendale,  a  distance  of  two  miles. 

LOS  ANGELES,  CAL.— The  Union  Home  Telephone  Company,  con- 
trolling the  independent  systems  of  ten  Southern  California  cities,  has 
made  public  an  arrangement  whereby  its  interests  have  been  combined 
with  those  of  the  United  States  Long  Distance  Telephone  Company. 
J.  M.  C.  Marble,  president  of  the  Union  Home  Company,  has  resigned, 
and  Frank  W.  Wachter  has  assumed  the  management  of  both  corpora- 
tions. The  amalgamation,  it  is  expected,  will  be  ratified  by  the  stock- 
holders of  the  two  companies  at  the  annual  meetings  in  January. 

OAKLAND,  CAL. — The  Bay  Counties  Power  Company  has  announced 
its  plan  of  stringing  a  double  transmission  line  into  Oakland  from  its 
Yuba  County  power  plant,  and  of  generating  electricity  at  the  power 
plant  of  the  Oakland  Gas,  Light  &  Heat  Company  at  Pirst  and  Grove 
streets.  The  Cay  Counties  Power  Company  is  planning  to  furnish  elec- 
tricity in  the  towns  along  the  route  of  the  transmission  line,  but  the 
greater   portion   of   the  supply   will  be  distributed   in   Oakland. 

SAN  BERNARDINO,  CAL.— Bids  will  be  received  by  the  Board  of 
County  Commissioners  until  Nov.  25  for  a  franchise  to  erect  poles  and 
wires  for  the  transmission  of  electricity  for  heat  and  power  on  certain 
streets.     Charles  Post  is  clerk  of  the  board. 

SANTA  ANA,  CAL.— The  Orange  County  Coal  Mining  Company  is 
contemplating  the  installation  of  a  power  plant  to  use  at  its  mine.  Dr. 
J.  A.   Kronkhite,  of  Los  Angeles,  is  president  of  the  company. 

STOCKTON,  CAL. — Manager  Buck,  of  the  Union  Construction  Com- 
pany, which  has  been  building  the  reservoirs,  mills,  pipe  line,  plant  and 
wire  lines  of  the  Stanislaus  Power  &  Water  Company  in  Tuolumne  and 
Calaveras  counties,  but  was  compelled  to  cease  operation  recently  owing 
to  the  failure  of  the  Knickerbocker  Trust  Company,  of  New  York,  N.  Y., 
has  announced  that  the  corporation  expects  to  resume  work  on  the  power 
system  inside  of  thirty  days. 

WILLOWS,  CAL.— The  plant  and  holdings  of  the  Willows  Water  & 
Light  Company  has  been  purchased  by  the  Northern  California  Power 
Company,  of  Redding.  This  gives  the  latter  company  control  of  the 
water  and  light  systems  in  Redding,  Red  Bluff,  Corning,  Orland  and 
Willows.      The   Northern    California    Power   Company   has    furnished   elec- 


tricity for  operating  the  Willows  plant  for  scvcrai   :i   -■       -.:..,■;    ;;.  ;, 
of  Corning,  will  have  charge  of  the  plant. 

DENVER,  COL.— The  Denver  &  IntermounUin  Railway  has  been  pur- 
chased by  a  syndicate  headed  by  Daniel  Chase,  which  has  secured  a 
right  of  way  for  the  new  electric  line  from  Englewood  to  Roxborougb 
Park.  The  Intermountain  road  will  be  operated  by  electricity.  The  new 
company  will  expend   $2,000,000   for   improvements   to  the  line. 

LAS  ANIMAS,  COL. — Bids  will  be  received  until  Nov.  23  at  the 
Bureau  of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  for 
power  plant,  building  and  machinery  at  U.  S.  Naval  Hospital,  New  Fort 
Lyon,  Col.     William  M.  Smith  is  acting  chief  of  bureau. 

TRINIDAD,  COL. — The  Trinidad  Electric  Railroad  Company  is  con- 
templating building  an  extension  from  Sparis  to  Cokedale. 

BRANFORD,  CONN. — The  Connecticut  Company  is  planning  to  In- 
stall an  alternating  current  day  service  about  June  1,  1908.  E.  T. 
Gilbert  is  superintendent. 

NEW  HAVEN,  CONN. — Surveys  are  being  made  by  the  Connecticut 
Company  for  an  extension  of  its  line  from  Lighthouse  Point  along  the 
shore  to  South  End  and  then  connecting  with  the  Branford  electric  line 
at  some  fiTrther  point  not  yet  decided  upon. 

WILMINGTON,  DEL.— The  Wilmington  Light,  Power  &  Telephone 
Company  has  been  granted  permission  to  build  an  additional  conduit  on 
Eighth   and    Shipley  streets. 

ATLA^i'TA,  GA. — Upon  petition  of  the  .American  Circular  Loom  Com- 
pany, Judge  Pendleton  on  Oct.  25  appointed  T.  A.  Burke  co-receiver  with 
F.  M.  Laxton,  of  the  Southern  States  Electric  Company.  The  petition- 
ing company  requested  that  the  additional  receiver  be  appointed  to  repre- 
sent its  interest  and  the  interest  of  other  creditors. 

COLUMBUS,  G.A.— Charles  E.  Main  and  John  E.  Porter,  consulting 
engineers  of  the  Stone  &  Webster  syndicate,  of  Boston,  Mass.,  have  been 
in  the  city  recently  and  made  an  inspection  of  the  power  house  of  the 
City  Mills,  with  a  view  of  making  improvements  to  increase  the  capacity 
of  the  plant,  which  is  leased  by  the  Columbus  Railroad  Company.  They 
also  inspected  the  water  power  of  the  Eagle  and  I*hoenix  mills,  which 
is   to   be   greatly   improved. 

MONROE,  GA. — ^The  city  is  contemplating  holding  an  election  to  vote 
on  the  proposition  of  issuing  $30,000  electric  light  and  sewer  bonds. 

SPARKS,  GA. — The  citizens  on  Nov.  s  voted  in  favor  of  issuing 
$20,000  in  bonds  to  provide  for  funds  for  an  electric  Ugh:  plant  and 
water  works  system. 

MOSCOW,  IDAHO.— H.  H.  Robinson,  city  clerk,  writes  that  the 
question  of  constructing  a  municipal  electric  power  and  lighting  plant 
has  been  discussed  by  the  City  Council,  but  nothing  definite  has  yet 
been   done. 

NAMPA,  IDAHO. — A  new  electric  pump  is  being  installed  at  the 
water  pumping  station  by  the  Baker  City  Iron  &  Supply  Company.  The 
cost  of  pumping  water  with  electric  power  will  be  $160  a  month,  which 
is  about  $75   less  per  month  than  the  cost  by  steam  power. 

CENTRALIA,  ILL.— The  Centralia  Gas  &  Electric  Company  is  plan- 
ning extensive  improvements  to  its  plant,  and  will  change  its  system 
from  the  two  to  the  three  wire  and  increase  the  boiler  capacity.  G.  E. 
Fish  is  superintendent. 

CHICAGO,  ILL. — The  Dearborn  Street  Improvement  .Association  has 
decided  to  install  78  luminous  arc  lamps  on  Dearborn  Street.  Plans 
for  lighting  the  street  have  been  approved  by  William  Carfoll,  city 
electrician. 

CHICAGO,  ILL.— The  Drainage  Board  expects  to  begin  on  Dec.  i  to 
supply  electricity  generated  at  Lockport  to  the  city  of  Chicago  and  the 
other  municipalities  with  which  contracts  for  power  have  been  made. 
The  municipalities  which,  it  is  expected,  will  be  ready  to  take  electrical 
energy,  are:  City  of  Chicago,  6000  kw;  West  Park  Board,  900  kw: 
township  of  Cicero,  15  kw,  and  the  village  of  Morgan  Park.  112  kw. 
The  Sanitary  District,  which  is  to  receive  $15  per  horse  power  per  year 
for  the  sale  of  electric  power,  expects  to  be  able  to  supply  11.000  kw 
at  the  outset.  About  4500  kw  will  be  furnished  to  the  Union  stockyards 
firms. 

DANVILLE,  ILL. — Sealed  proposals  will  be  received  until  Dec.  4 
at  the  office  of  the  tre.isurer,  Danville  Branch,  N.  H.  P.  V.  S.,  Danville, 
111.,  for  furnishing  materials,  labor,  etc.,  for  installing  a  telephone 
system  at  the  Danville  Branch,  N.  H.  D.  V.  S.,  in  accordance  with 
instructions  and  specifications,  copies  of  which,  with  blank  proposals  and  - 
other  information,  can  be  secured  upon  application  to  M.  J.  Bargcr, 
treasurer. 

CRAWFORDSVILLE,  IND— The  Chicago  &  Western  Indiana  Tr»c- 
tion  Company  has  been  granted  a  franchise  by  the  Commissioners  of 
Montgomery  County  to  construct  and  operate  an  electric  r.iilway  through 
the  county.  This  grant  completes  the  right  of  way  for  the  entire  route, 
and  it  is  said  that  work  on  the  construction  of  the  road  will  soon  com- 
mence. 


November  i6,  1907. 


ELECTRICAL      WORLD 


983 


FORT  WAYNE,  IND— It  is  reported  that  the  Fort  Wayne  Power 
Company,  recently  incorporated,  will  take  over  the  plant  and  holdings  of 
the  old  Fort  Wayne  Water  Power  Company. 

GOSPORT,  IND.— The  Gosport  Electric  Light  &  Power  Company, 
which  was  recently  incorporated  to  build  and  equip  an  electric  light  plant 
in  this  town,  inforn:s  us  that  contracts  bave  been  placed  for  the  plant. 
W.  A.  Montgomery  and  J.  S.  Davis  are  among  the  directors. 

NEW  ALBANY,  IXD.— The  United  Gas  &  Electric  Company,  through 
its  general  manager,  Martin  InsuU,  has  asked  for  permission  to  install 
50  lamps  of  a  new  and  improved  system  on  Elm  and  ©ther  streets  in  the 
city  as  a  test  The  company  proposes  to  operate  these  lamps  for  90  days, 
And  if  not  satisfactory,  they  are  to  be  removed  and  replaced  by  the 
lamps  now  in  use. 

NEW   ALBANY,   IND.— The  United  Gas   &  Electric  Company  has  an- 
nounced a  reduction  in  its  prices  for  incandescent  lighting,   taking  effect 
from  Nov.    i.     The  reduction  to  smaller  consumers  will  be     about  20  per   , 
cent 

PLY'MOUTH,  IND.— The  Indianapolis,  Logansport  &  South  Bend  Rail- 
road Company  has  been  granted  a  franchise  by  the  Commissioners  ol 
Marshall  County  to  construct  and  operate  an  electric  railway  on  the 
Michigan  road  through  the  county.  The  franchise  is  for  a  term  of  99 
years  and  the  road  must  be  completed  within  a  year.  The  City  Council 
recently  granted  the  company  a  franchise  within  the  city  limits. 

WILKINSON.  IND.— The  Wilkinson  Switchboard  &  Telephone  Com- 
pany, recently  incorporated,  is  in  the  market  for  material,  equipment  and 
labor    for    the    construction    and    installation    of    a    new    telephone    plant. 

TULSA,  I.  T. — ^The  Tulsa  Interurban  Railway  Company  has  applied 
to  the  City  Council  for  a  franchise  to  operate  an  electric  railway  on  cer- 
tain streets  in  the  city.  The  company  proposes  to  build*  an  electric  rail- 
way from  Sapulpa  to  Tulsa  by  the  way  of  Red  Fork  and  the  Glen  Pool, 
and  thence  to  Broken  Arrow.  John  O.  Mitchell,  L.  D.  Marr,  H.  R-  Cline, 
G.   N.  Wright  are  interested  in  the  enterprise. 

CEDAR  RAPIDS,  lA.— The  Cedar  Rapids  &  Iowa  Cit>'  Railway  & 
Light  Company  is  contemplating  enlarging  its  boiler  room  and  equipment, 
including  coal  and  ash-handling  apparatus,  chain  grates,  conveyers,  etc., 
and   possibly  eCL'nomizers.     W.  J.   Greene  is  manager. 

ELKADER,  lA. — The  Turkey  River  Power  &  Improvement  Company 
is  contemplating  the  construction  of  three  dams,  and  also  proposes  to 
build  an  interurban  line  from  Elkader  to  Oelwein  and  Dubuque. 

KEOTA,  lA. — Robert  Morris,  who  recently  purchased  the  local  electric 
light  plant,  is  planning  to  install  new  machinery. 

VALLEY  JUNCTION",  lA.— The  Valley  Junction  Water  &  Light  Com- 
pany is  contemplating  increasing  tlie  equipment  of  its  plant,  and  will  in- 
stall  new   boilers   and   engine.      R.    M.    Lewis   is  superintendent, 

BALTIMORE,  MD.— The  Consolidated  Gas,  Electric  Light  &  Power 
Company  is  contemplating  making  extensive  improvements  to  the  Penn 
Street  substation.     P.   O.  Keilholtz  is  consulting  engineer. 

FITCIIBURG.  MASS.— The  Fitchburg  Gas  &  Electric  Light  Company 
is  making  arrangements  to  place  its  wires  underground  in  the  business 
section  of  the  city.  The  company  recently  placed  a  large  order  with  the 
General   Electric   Company   for   underground   cable. 

MERRIMAC,  MASS. — At  a  special  town  meeting  held  recently  the 
citizens  voted  to  make  additions  to  the  municipal  electric  light  plant  to 
cost  $6,000.  It  is  proposed  to  increase  the  equipment  of  the  plant  to  fur- 
nish  electricity    for    motors,    for   which    the   demand   is   increasing. 

OXFORD,  MASS. — The  Webster  Electric  Company  has  commenced 
work  on  the  extension  of  its  line  from  Texas  village.  North  Oxford  to 
Cominsville,  for  the  pur*pose  of  furnishing  the  village  of  Cominsville 
with    electric    light 

STOCKBRIDGE,  MASS.— The  Stockbridgc  Lighting  Company  has  com- 
pleted the  construction  of  its  lines.  Electricity  for  operating  its  system 
is  purchased  from  the  Glendale  power  station,  which  is  operated  by  the 
Monument  Mills  Company,  of  Housatonic.  The  company  has  not  made 
any  contract  for  lighting  the  streets  of  the  town  as  yet.  Charles  E.  Hull 
is  treasurer  and  general  manager. 

TURNERS  FALLS,  MASS.— The  Selectmen  have  granted  the  Franklin 
Electric  Light  Company  a  franchise  to  maintain  a  pole  line  to  Millers 
Falls  for  the  purpose  of  » applying  that  village  with  electricity.  The 
Millers  Falls  fire  district  has  made  a  contract  with  the  company  to 
furnish  electricity  for  a  term  of  ten  years,  and  will  abandon  the 
municipal    power    plant. 

WINCHENDON.  MASS.— The  Winchendon  Electric  Light  &  Power 
Company  is  contemplating  the  installation  of  an  auxiliary  plant  in  con- 
nection with  its  present  water  power  plant.  Frank  W.  Nourse  is 
manager. 

WORCESTER,  MASS.— The  Worcester  &  Holden  Street  Railway  Com- 
pany has  been  granted  permission  by  the  Railroad  Commissioners  to 
issue  $40,000  additonal  capital  stock  at  par. 

ADRIAN.  MICH.— The  Schwarzc  Electric  Company  has  increased  its 
capital    stock    from    $35,000    to    $40,000. 

BERRIEN  SPRINGS.  MICH.— We  are  informed  that  the  C.  L.  Olds 
Construction  Company,  of  Fort  Wayne.  Ind.,  on  Not.  7,  was  awarded  the 
contract  for  4H  miles  of  wire,  regulator  for  25  street  lamps,  trans- 
former and  erection  of  poles,  wire,  etc,  for  the  municipal  electric  light- 
ing syMem   for  $3,220. 

LUPTON.  MICH.— The  capital  stock  of  the  Ogemaw  Telephone  Com- 
pany has  been  increased  from  $2,500  to  $5,000. 


OXAWAY,  MICH.— The  Onaway  Light  &  Power  Company  is  con- 
templating ilie  construction  of  a  new  dam  next  year  to  meet  the  in- 
creased demands  made  on  its  plant.     W.  W.  Vaughn  is  president. 

.-\XOKA,  MINN. — Application  has  been  made  by  the  American  Trust 
&  Saving  Bank,  of  Chicago,  111.,  for  a  receiver  for  the  Anoka  Water 
Works,  Electric  Light  &  Power  Company.  The  application  is  made  on 
the  ground  that  the  plant  has  not  been  kept  up  and  extensive  repairs 
are  necessary.  The  plaintiffs  ask  that  in  case  the  motion  is  granted, 
Frank    H.    Philbrick,    the    present    manager,    be    appointed    receiver. 

FERGUS  FALLS,  MINN.— The  farmers  of  Leaf  Lake  will  form  the 
Otter   Tail   Telephone   Company.      H.    H.   Brutlag   is  secretary. 

MONTICELLO,  MINN. — Two  rural  telephone  companies  have  been 
organized  here  recently  known  as  the  Pelican  Lake  Telephone  Company 
and  the  Prairie  Rural  Telephone  Company,  which  makes  five  telephone 
companies   operating   in    Monticello. 

NASHWAUK,  MINN. — The  Village  Trustees  are  contemplating  in- 
creasing the  equipment  of  the  municipal  electric  light  plant  by  the  in- 
stallation of  an  80-kw  alternator  with  engine  and  other  necessary  ap- 
paratus, and  also  the  extension  of  lines  to  two  mines.  G.  A.  Lindsay  is 
superintendent 

STEWARTVILLE.  MINN.— The  Stewartville  Electric  Light  Com- 
pany is  contemplating  making  improvements  and  increasing  the  equipment 
of  its  plant.     A  new  dynamo  and  other  machinery  will  be  installed. 

VIRGINIA,  MINN.— The  Virginia  Light  &  Water  Company  is  con- 
templating the  installation  of  a  loo-kw  alternating-current,  2300-voIt 
direct  connected  unit  in  its  plant     O.   H.  Griggs  is  manager. 

CANTON,  MISS. — ^The  citizens  are  contemplating  the  purchase  of  a 
50-lamp  transformer  for  the  municipal  arc  lighting  system,  and  the 
extension  of  fire  main  to  the  corporate  limits.  John  T.  Sharp,  Jr.,  is 
manager. 

HUNTSVILLE.  MO.— C.  F.  Roberts,  manager  of  the  Huntsville  Light 
&  Power  Company,  will  soon  apply  for  a  franchise  in  the  city  of  Moberly 
to  operate  an  electric  lighting  system  and  street  railway.  Mr.  Roberts 
was  recently  granted  a  right  of  way  for  an  electric  railway  over  the  pub- 
lic highway   between   Huntsville   and   Moberly. 

MARYSVILLE.  MO. — Preliminary  plans  and  estimates  have  been  pre- 
pared by  Burns  &  McDonald,  of  Kansas  City,  for  the  construction  of 
an  electric  light  plant  for  this  city,  to  cost  about  $10,000.  Bonds  have 
not  yet  been  sold. 

MEMPHIS.  MO.— The  Iowa-Missouri  Traction  &  Power  Company  is 
contemplating  the  construction  of  two  dams  across  the  Des  Moines  at 
Keesauqua,  la.,  to  develop  w.^ter  power  for  nn  electrical  plant  of  9000 
horse-power.  The  plant  will  furnish  electricity  for  lighting  and  operating 
a  railway  system.  D.  FiUgerald.  of  80  Wall  Street,  New  York,  N.  Y., 
will  finance  the  enterprise.  A.  W.  Carpenter,  of  Memphis,  can  give  fur- 
ther information. 

STEELVILLE,  MO.— A  franchise  has  been  granted  to  Janus  Bright  to 
furnish  electricity  in  this  town  for  a  term  of  twenty  years.  The  power 
house  wil  be  located  one  mile  east  of  the  city.     Water  pow^r  will  be  used. 

NORTH  PLATTE,  NEB.— The  North  Platte  felectnc  Light  &  Power 
Company  is  contemplating  making  extensive  improvements  to  its  plant 
The  company  was  recently  granted  a  20-ycar  franchise  by  the  City 
Council. 

PAPILLION,  NEB. — At  a  town  meeting  held  recently  the  citizens 
voted  in   favor  of  establishing  an  electric  light   plant. 

PLATTSMOUTII,  NEB.— The  City  Council  has  awarded  a  contract 
and  franchise  for  operating  an  electric  lighting  system  and  for  furnishing 
street  lighting  to  Earl  C.  Wescott,  of  Plattsmouth.  Electricity  for  oper- 
ating the  system  will  be  furnished  by  the  Omaha  Electric  Light  &  Power 
Company,  which  will  construct  a  transmission  line  from  Omaha  to  Platts- 
mouth River,  opposite  Plattsmouth.  Arc  lamps  will  be  used  in  the 
business  section  of  the  city,  and  tungsten  incandescent  lamps  will  be 
placed  in  the  residence  districts.  No  contracts  have  been  placed  for 
any  of  the  material   needed  for  the  plant. 

STELLA.  NEB.— The  Stella  Electric  Light  Company  has  closed  a  con- 
tract with  the  city  for  street  lighting  for  a  term  of  years,  and  will  begin 
work  at  once  installing  a  plant.  Power  for  operating  the  plant  will  be 
furnished  by  the  meal  mills.  John  Brenner,  of  Humboldt,  will  be  the 
electrician. 

WOOD  RIVER,  NEB.— The  City  Council  has  voted  to  issue  $18,000 
in  bonds  for  the  construction  of  a  combined  electric  light  and  water 
plant.  • 

ALPHA.  N.  J. — The  Alpha  Cement  Company  is  making  arrangements 
to  construct  a  power  plant  along  the  Pennsylvania  side  of  the  Delaware 
River,  near  Foulrift,  next  spring.  The  plans  call  for  the  construction 
of  a  canal  40  or  50  feet  wide  and  three  miles  in  length  for  the  genera- 
tion   of   electricity   to   operate   its  mills. 

BRANCHVILI-E,  N.  J.— The  new  electric  lighting  plant  has  been 
comp1ct«d  and  was  put  into  operation  for  the  first  time  Oct  26.  The 
plant  has  an  output  equivalent  to  40.000  candle  power  and  is  operated  by 
water  power.  The  old  plant  has  been  discarded  and  is  for  sale.  The 
new  plant  was  constructed  by  Charles  H.  Crisman.  who  has  installed 
lighting  systems  in  Sussex,  Stanhope,  Andovcr,  Blairstown  and  Branch- 
ville. 

NEWARK.  N.  J. — Work  has  commenced  on  the  installation  of  the 
pa]   electric   lighting  plant    which   will   be   installed   in   the   basement 
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ot  tbe  city  hall.  The  equipment  will  include  three  Corliss  engines  and 
three  generators,  and  the  plant  will  have  an  output  of  300  lew.  The  cost 
of  the  plant  will  be  $28,904.     James  M.   Seymour,  Jr.,  is  engineer. 

S.ANTE  FE,  N.  M. — M.  H.  Fisher  has  made  application  for  water 
rights  on  Frcsnal  Creek,  a  tributary  of  La  Luz  Creek,  for  the  purpose 
of  erecting  nn   electric  power  plant. 

SOCOKKO,  N.  M. — It  is  reported  that  plans  and  estimates  are  being 
considered  for  the  construction  of  an  electric  light  plant  in  this  place. 
If  the  present  plans  arc  carried  out  the  plant  will  be  owned  by  the  city. 

ATTICA,  N.  Y. — Notice  has  been  served  upon  the  Attica  Water,  Gas 
&  F.Iectric  Company  by  the  clerk  of  Board  of  Trustees  th.nt  unless  the 
company  makes  arrangements  by  which  sufficient  fire  protection  can  be 
a/Torded  the  village,  the  board  will  not  renew  its  contract  with  the  com- 
pany under  the  present  terms. 

BINGHAMTON,    N.    Y.— The    State    Commission    in    Lunacy    and    the 
board   of  managers  are   considering  plans  for  extensive  improvements   to  ' 
the    Binghamton    State    Hospital,   among   which   is   included   the    complete 
reconstruction  of  the  light,  heat  and  power  plants  and  system,  for  which 
an  appropriation  of  $60,000  is  now  available. 

CORNWALL-ON-HUDSON,  N.  Y.— Edward  Willgen,  superintendent 
of  the  Hudson  Counties  Gas  &  Electric  Company,  writes  that  the  com- 
pany is  changing  the  transmission  e.  m.  f.  from  Newburg  from  2000  volts, 
two-phase  to  6000  volts,  three-phase.  The  company  is  abandoning  its 
old  steam  station,  which  was  used  as  a  sub-station,  for  its  new  sub-station, 
which  is  more  centrally  located. 

HORNELL,  N.  Y.— The  Hornellsville  &  Canisteo  Railway  Company 
Is  planning  to  purchase  considerable  equipment  and  cars.  G.  T.  Rehn 
is  general  manager. 

LIMA,  N.  Y. — The  Lima-Honeoyc  Electric  Light  &  Railroad  Company 
is  planning  to  place  contracts  within  the  next  six  months  for  the  con- 
struction of  about  26  miles  of  track,  and  is  also  contemplating  the  ercc. 
tion  of  a  new  power  station  to  be  located  in  the  gas  fields,  four  miles 
scuth  of  the  city,  where  the  company  can  produce  gas  at  a  cost  of  not 
exceeding  five  cents  per   1000  cu.   ft. 

LOCKPORT,  N.  Y.— The  Public  Service  Commission  in  the  Second 
District,  on  Nov.  10,  made  public  its  decision  in  connection  with  the 
merger  of  the  lighting  companies  in  Lockport.  The  decision  permits  the 
new  corporation,  the  Lockport  Light,  Heat  &  Power  Company,  to  pur- 
chase the  Lockport  Gas  &  Electric  Company  and  the  Economy  Light,  Fuel 
&  Power  Company,  of  Lockijort.  It  forbids  the  new  company,  however, 
to  issue  secirrities  for  a  capitalization  above  $700,000,  equivalent  to  the 
total  issues  of  the  two  old  companies.  The  nev/  company  desired  to 
issue  stock  and  bonds  to  a  total  of  $1,200,000. 

NEWPORT,  N.  Y.— The  Newport  Electric  Light  &  Power  Company 
has  been  granted  permission  by  the  Public  Service  Commission,  second 
district',  lo  construct  transmission  lines  in  the  town  of  Newport  and  the 
village  of  Poland,  and  to  exercise  its  rights  and  privileges  in  those 
places.  The  Commission  also  authorizes  the  company  to  issue  a  mort 
gage  to  secure  the  payment  of  bonds  amounting  to  $75,000,  the  proceeds 
to  be  used  for  retiring  $15,000  in  bonds  outstanding  and  tbe  balance 
for  construction  and  equipment. 

RHINEBECK,  N.  Y. — The  Public  Service  Commission,  second  district, 
has  granted  the  Dutchess  Light,  Heat  &  Power  Company  authority  10 
extend  its  transmission  lines  to  the  towns  of  Red  Hook  and  Hyde  Park, 
and  also  permission  to  issue  $20,000  in  capital  stock  to  be  used  in  the 
acquisition  of  land  and  construction  and  extension  of  its  plant. 

RHINEBKCK,  N.  Y.— R.  Raymond  Rikert,  secretary  of  the  Dutchess 
Light,  Heat  &  Power  Company,  writes  that  plans  for  the  proposed  ex- 
tension arc  not  yet  complete. 

ROCHESTER,  N.  Y.— The  United  States  Independent  Telephone  Com- 
pany has  sold  the  Utah  Independent  Telephone  Company,  one  of  its  sub- 
sidiary corporations,  to  R.  L.  Day  S:  Company,  of  New  York  City.  The 
price  paid  was  $910,000. 

UTICA,  N.  Y. — The  Public  Service  Commission  has  granted  the  Utica 
Gas  &  Electric  Company  permission  to  operate  the  franchises  granted 
by  the  village  of  Frankfort  and  the  towns  of  Frankfort,  German  Flats 
and   Little  Falls,  and  to  commence  construction  under  them. 

SMITHFIELD,  N.  C— The  Ilolniboe  Company,  of  Louisville,  Ky., 
has  been  engaged  to  prepare  plans  and  specifications  for  water  works, 
electric  lisht  plant  and  sewerage  system  for  this  town.  As  soon  as  an 
estimate  of  the  cost  is  prepared  an  election  will  be  held  to  vole  to  issue 
bonds  for  the  work,  and   if  bonds  aic  voted,    work   will    be  started  soon. 

ASHBORO,  N.  C— The  Genton  Lumber  Company,  recently  incor- 
porated, proposes  to  furnish  electricity  for  lamps  and  motors  in  connection 
V'ith  its  lumber  plant.     \V.  C.  Hammer  is  interested  in  the  enterprise. 

CINCINNATI,  OHIO.— W.  Kclsey  Schoepf,  president  of  the  Cin- 
cinnati Northern  Traction  Company,  has  petitioned  for  a  lease  on  the 
bank  of  the  Miami  &  Erie  Canal,  between  Dayton  and  M<amisburg,  for 
a  pole  line.  It  is  said  that  he  is  planning  to  furnish  electricity  for 
lamps  and  motors  to  towns  along  the  line.  , 

COLUMBUS,  OHIO.— Bids  will  be  received  until  Nov.  2-  by  the 
Board  of  Public  Service  (E.  F.  McGuirc,  secretary)  for  furni.-hirig  ma- 
terial and  making  the  following  improvements  at  the  municipal  clectiic 
light  plant,  Dublin  Avenue:  Boiler  blow-off  tunnel,  fcundation  for  ad- 
ditional boilers,  continuation  of  ash-pit  tunnel,  retaining  wall  and  drive- 
way, foundation  for  looo-kw  stfam  turbine  and  exciter  and  foundation 
for  watLTlight  pit  around  foundations  fcr  turbine,  etc. 


McCOXNELf.^VILLE,  OHIO.— The  McConellsville-ilalu  Electric 
Company  is  contemplating  the  installation  of  gas  engines  of  150  bp  to 
be  used  in  case  of  emergencies.     A.  Durbin  is  superintendent! 

MILFORD  CENTER.  OHIO.— The  light  and  water  plant,  which  was 
recently  sold  by  the  village  to  Dr.  John  L.  Boylan,  has  passed  into  tbe 
hands  of   Edward    Schamlis,   of   Richwood,   Ohio. 

NEWCOMERSTOWN,  OHIO.— The  Newcomerstown  Light,  Heat  & 
Power  Company  has  increased  its  capital  stock  from  $25,000  to  $100,000. 

BLACKWELL,  OKLA. — The  new  municipal  electric  light  plant  and 
water  works  will  be  completed  in  about  two  months.  H.  H.  Alexander 
is  superintendent. 

OKLAHOMA  CITY,  OKLA.— General  Manager  J.  W.  Shartel.  of  the 
Oklahoma  City  Street  Railway  Company,  has  announced  that  plans  have 
been  made  for  extensive  improvements  and  extensions  to  the  street 
railway  in  this  city,  which  will  involve  an  expenditure  of  about  $1,000,000. 
Work  has  commenced  on  the  construction  of  the  interurban  line  to 
Edmond,  14  miles  north  of  the  city.  It  is  the  intention  of  the  company 
later   to  extend   the  interurban  line  to  Guthrie. 

GRANrS  PASS,  ORE.— The  Gold  Hill  Canal  Company  is  said  to  be 
carrying  on  negotiations  to  acquire  the  properties  of  the  Gold  Ray  Water 
&  Power  Company,  the  Golden  Drift  Mining  Company,  the  Savage  Rapids 
water  power,  and  the  Hell  Gate  water  power.  The  Gold  Ray  Water  & 
Power  Company  owns  a  large  electric  plant  at  Gold  Ray  on  the  Rogue 
River,  which  supplies  electricity  to  Grant's  Pass,  Gold  Hill,  Central 
Point,  Medford,  Jacksonville  and  Ashland,  and  also  to  a  number  of 
large  mines  in  Southern  Oregon,  the  longest  of  its  lines  being  that  to  the 
Greenback  mine,  42  miles  in  length.  The  Gold  Drift  Mining  Company 
has  a  dam  in  the  Rogue  River  near  Grant's  Pass  and  supplies  power 
to  operate  two  large  pumps,  the  water  being  used  for  hydraulic  mining. 
The  Savage  Rapids  and  Hell  Gate  power  properties  have  not  been  devel- 
oped, though  among  the  most  available  on  the  Rogue  River.  Savage 
Rapids  is  five  miles  above  Grant's  Pass,  and  Hell  Gate  is  14  miles  below. 
The  Gold  Hill  Canal  Company  has  its  headquarters  at  Indianapolis,  Ind. 
The  company  has  a  small  electric  power  station  at  Gold  Hill. 

NEW  PINE  CREEK,  ORE— F.  E.  Russell,  chief  engineer  of  the 
tr.-difornia-Oregon  Light,  Heat  &  Power  Company,  writes  that  the  power 
plant  of  the  company  was  destroyed  by  fire  on  Oct  11.  and  that  the 
company  has  decided  to  install  an  entire  new  plant.  E.  Keller  is  presi- 
dent and  manager. 

ALTOONA.  PA. — The  Juniata  Water  Power  Company  has  entered  into 
a  contract  with  the  Citizens*  Electric  Light  Company  to  supply  the  latter 
company  with  electricity  for  a  term  of  ten  years. 

DELTA,  PA. — The  Delta  Electric  Power  Company  lias  closed  a  con- 
tract with  the  Ambursen  Hydraulic  Construction  Company,  of  Boston. 
^lass.,  for  the  construction  of  a  reinforced  concrete  dam  in  southeastern 
Pennsylvania  to  supply  power  to  the  slate  quarries  and  other  industries 
in  that  district.  The  dam  will  have  a  head  of  65  feet,  and  the  power 
house  will  be  under  the  rollway  of  the  dam  and  protected  by  an  inner 
shell.  Work  has  already  commenced  on  the  dam  and  it  is  expected  to 
have  it  completed  early  in  the  spring. 

HUNTINGDON,  PA.— The  dam  of  the  Juniata  Hydro-Electric  Com- 
pany has  been  completed  and  the  plant  will  soon  be  started.  Besides  the 
dam,  which  will  furnish  4000  horse-power,  3  large  steam  plant  has  been 
erected  for  generating  electricity.  The  plant  will  furnish  electricity  for 
lighting  Huntingdon  and  Altoona,  and  will  also  furnish  the  Wilson  Elec- 
tric Company  with  electrical  power.  The  cost  of  the  plant  is  estimated 
at  about  $2,000,000. 

NORRISTOWN,  PA. — The  citizens,  on  Nov.  5,  voted  to  issue  $joo,ooo 
in  bonds  for  the  construction  of  sewers  and  roadways  and  for  enlarge- 
ment and  extension  of  the  municipal  electric  light  plant  and  other  pur- 
I-oscs. 

PITTSBURG,  P.\. — .\  permit  has  been  granted  St  Francis  Hospiul 
to  construct  a  power  house  to  cost  $100,000  to  furnish  light,  heat  and 
power  for  the  hospital. 

PITTSBURG.  PA.— The  special  committee  of  the  Select  Council,  ap- 
pointed to  consider  the  ordinance  requiring  the  placing  of  all  public 
service  wires  underground,  adopted  a  resolution  re<]uesting  the  Director 
of  Public  Works  to  furnish  the  Council  with  an  estimate  of  the  cost  of 
building  a  conduit  system  covering  the  entire  city,  also  plans  and  specifi- 
cations of  the  same. 

POTTSVILLE.  PA. — .\t  a  recent  meeting  of  the  directors  of  the  Edi- 
son Electric  Illuminating  Company  and  the  Minersville  Electric  Light 
Company  Hebcr  S.  Thompson  w.~.s  elected  president  of  both  companies. 
The  Edison  Electric  Illuminating  Company  has  greatly  improved  its  sys- 
tem, and  has  made  long-term  contracts  with  various  municipalities.  The 
(rmpany  has  just  completed  its  system  for  lighting  in  Orwigsburg  and 
is  now  lighting  the  streets  of  the  town  in  accordance  with  the  contract 
recently  made.  Port  Carbon  will  receive  electricity  for  private  and  pub- 
lic consumption   witliin  a  short  time. 

YORK,  PA. — The  McCall  Ferry  Power  Company,  which  is  building 
a  large  dam  at  McCall  Ferry  on  the  Susquehanna  River.  suspendeS 
operations  Nov.  2.  when  the  last  of  the  force  of  2000  men  were  laid  off. 
The  suspension  is  due  to  the  closing  of  the  Knickerbocker  Trust  Com- 
pany. Charles  T.  Barney,  former  president  of  the  Knickerbocker  Trusf 
Company,  was  the  chief  promoter  of  the  McCall  Ferry  Power  Company, 
and  the  trust  company  is  trustee  of  the  bond  issue. 

GANN  VALLEY,  S.  D. — A  telephone  company  is  being  organized  to 
install  a  local  exchange  and  build  rural  lines. 
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CO\1XGTOX,  TENN.— The  Memphis,  Covington  &  Northern  Electric 
Railway  Company  has  applied  for  a  charter  for  the  purpose  of  construct- 
ing an  electric  railway  between  Memphis  and  Covington.  The  company 
will  be  capitalized  at  $14,000,  and  the  incorporators  are  C.  B.  Gillespie 
and  John  T.  Garner. 

LEBAXOX,  TENN'.— The  Board  of  Mayor  and  Aldermen  has  granted 
the  City  of  Cedar  Mills  a  franchise  to  furnish  electrical  energj-  to  all 
the  manufacturing  plants  in  the  city.  The  company  agrees  to  furnish 
electricity  at  the  rate  of  four  cents  per  kw-hour  or  less,  and  the  city 
is  to  receive  two  per  cent  of  the  gross  earnings  of  the  company  on  all 
such  contracts.  The  city  recently  contracted  with  the  company  to  fur- 
nish electricity  for  operating  the  municipaf  electric  lighting  system  for 
the  next  ten  years.  It  is  expected  to  have  the  plant  in  operation  within 
30    days. 

AMARILLO,  TEX.— The  Amarillo  ^^■ale^,  Light  &  Power  Company  is 
contemplating  the  complete  rearrangement  of  its  system  and  doubling  the 
capacity  of  its  plant.     Frank  \V.  White  is  secretary  and  manager. 

DEXTOX,  TEX.— H.  M.  Griffin,  president  of  the  Denton  Interurban 
Railway  &  Power  Company,  has  announced  that  the  finances  for  the  con- 
struction of  the  proposed  interurban  electric  line  have  been  arranged  for. 

FORT  WORTH,  TEX.— The  telephone  company  is  contemplating  the 
construction  of  additional  telephone  exchanges  in  North  Fort  Worth  and 
the  south  side  to  supplement  the  main  building  in  Fort  Worth. 

GOLIAD,  TEX. — \\'ork  has  commenced  on  the  construction  of  an 
electric  light  plant  in  Goliad.  Dr.  W.  L.  Chilton  is  interested  in  the 
enterprise. 

XEW  BR-AUXFELS,  TEX.— The  Landa  Electric  Light  &  Power  Com- 
pany is  installing  a  35-hp  motor  to  operate  the  Landa  elevator.  C.  C. 
Platz  is  superintendent. 

S.\X  ANTONIO,  TEX. — The  City  Council  has  granted  a  franchise  to 
Jbe  San  Antonio  Traction  Company  to  extend  its  Tobin  Hill  line  to  one 
of  the  suburbs.     W.  B.  Tuttle  is  vice-president  and  general  manager, 

SAN  ANTONIO,  TEX.— Charles  Smith,  of  San  Antonio,  is  interested 
in  the  construction  of  an  electric  interurban  railway  between  X*ew  Eraun- 
fels  and  Seguin,  a  distance  of  fifteen  miles.  Water  power  rights  have 
been  secured  on  the  Guadalupe  River  for  operating  the  proposed  water 
plant. 

BETHEL,  VT. — The  Woodbury  Granite  Company  has  commenced  the 
construction  work  on  an  extensive  addition  to  its  cutting  plant.  The 
new  plant  will  be  equipped  throughout  with  the  latest  machinery,  which 
will  be  operated  by  electricity.  The  cost  of  the  improvements  is  estimated 
at    from    $75,000    to    $100,000. 

MORETOWN,  VT. — This  town  will  soon  be  lighted  by  electricity. 
The  main  line  of  the  Moody  &  Almon  system  running  to  Northfield  has 
been  tapped  about  two  miles  from  the  village  and  many  of  the  stores 
and  residences  have  been  wired.  R.  F.  Britain,  of  Montpelier,  who  has 
had  charge  of  the  construction  of  the  system,  is  to  be  resident  engineer. 

RANDOLPH,  VT.— The  W*hite  River  Electric  Company  has  entered 
into  an  arrangement  with  the  Gaysville  Power  Company  whereby  the  latter 
company  will  furnish  power  for  operating  the  electric  lighting  system  in 
this  village.  The  Gaysville  Power  Company  has  a  power  plant  on  the 
White  River  which  has  a  capacity  of  500  hp.  The  company  furnishes 
powKr  for  the  Woodbury  Granite  Company  and  the  Woodbury  stone 
sheds,  where  the  steam  plant  will  be  located,  which  will  be  used  as  an 
auxiliary  in  times  of  low   water. 

BUENA  VISTA,  VA.— The  Buena  Vista  Light  &  Power  Company  is 
contemplating  installing  a  new  switchboard  in  its  plant  and  making  other 
improvements. 

LYNCHBURG,  VA. — C.  W.  Hancock  &  Sons,  of  this  city,  have  secured 
the  contract  for  the  construction  of  a  concrete  dam  across  Cedar  Creek 
on  the  Natural  Bridge  property.  The  dam  will  be  located  a  half  mile 
below  the  bridge  and  will  furnish  power  for  an  electric  plant  of  1000  hp. 
The  plant  will  lurnish  electricity  for  lighting  the  grounds  and  charging 
automobil'^s,  which  will  be  used  to  convey  visitors  around  the  grounds. 
C   I.  John-^on  is  president  of  the  company  owning  the  grounds. 

FRIDAY  H,\RBOR.  WASH. — Arrangeir.ents  have  been  made  whereby 
the  streets  of  the  town  will  soon  be  lighted  again  by  electricity.  The  mill 
in  which  the  dynamo  was  formerly  installed  has  been  sold  to  the  Templin 
Brothers,  and  the  machine  is  now  being  placed  in  the  mill.  The  dynamo 
was  removed  fron^  the  mill  the  day  before  the  local  bank  foreclosed  on 
the  mill  property,  and  since  that  time  the  citizens  have  been  forced  to 
use  oil   lamps. 

PORT  TOWNSEND,  WASH.— The  Pacific  Electric  Company  is  making 
preparations  to  install  electric  lighting  plants  in  the  Fairmount  shingle 
mill,  owned  by  Lundstrom  &  Fischer,  and  in  the  Diamond  shingle  mill  at 
Center. 

PROSSER.  WASH.— The  Prosser  Traction  Company,  rcccnily  or- 
ganized to  construct  an  electric  railway  in  this  section,  is  preparing  to 
file  an  application  for  a  power  right  on  the  Yakima  River.  Frederick 
Finn,  rcprc«nting  the  company,  has  announced  that  the  company  had 
selected  a  site  seven  miles  below  Prosscr,  which  if  secured  the  company 
will  construct  a  dam  and  build  a  power  house  and  transmit  electricity  to 
Pronser,  The  traction  company  now  holds  two  franchise*,  one  from  this 
city,   and   one   from    Benton. 

STEVENSON.  WASH.— H.  C.  Eckcnsbcrgcr,  of  Portland,  Ore.,  general 
freight  agent  of  the  New  York  Central  Lines,  writes  that  it  is  proposed  to 
utilize  the  water  power  of  the  Upper  Cascade  Rapids  for  manufacturing 
and  other  purposes. 


BLUEFIELD,  W.  VA. — The  Bluestone  Traction  Company  will  soon 
commence  construction  work  on  its  South  Bluefield  extension  to  Ghent. 
The  rails,  poles,  wires,  etc,  have  already  been  purchased.  Surveys  -have 
also  been  completed  for  the  Princeton  extension,  which  will  be  twelve 
miles  in  length.     P.  M.  Wallizer  is  general  manager  of  the  company. 

ELKINS,  W.  VA. — The  Elkins  Electric  Railway  Company  has  been 
granted  a  franchise  by  the  county  court  to  construct  and  maintain  an 
electric  railway  on  the  county  roads  in  Leadsville,  Roaring  Creek  and 
Beverly  districts. 

WHEELING,  W.  V.\. — It  is  understood  that  the  National  Telephone 
Company  will  soon  make  application  to  the  county  courts  for  permission 
to  place  its  wires  underground  along  the  county  road  through  the  Narrows 
through  Glendale. 

MADISOX',  WIS. — The  Wisconsin  Capitol  Commission  will  receive 
separate  proposals  until  Nov.  22  for  furnishing  the  equipment  for  the 
heating  and  power  plant  for  the  capitol  building  now  under  construction 
at  Madison,  as  follows:  Boilers,  engines,  electrical  generators  and 
motors,  mechanical  stokers,  feed  pumps,  building  supply  pumps,  storage 
tanks,  conveying  machinery,  hoisting  crane  and  open  heaters.  Specifica- 
tions and  blank  forms  may  be  obtained  from  Lew  F.  Porter,  secretary  of 
the   Capitol   Commission. 

MARINETTE,  WIS.— A.  V»'.  Wilson,  of  Marinette,  and  A.  L.  Gillette, 
of  Oconto,  have  applied  to  the  City  Council  for  a  franchise  to  establish 
a  new  lighting  system  for  the  city  of  Marinette.  The  petitioners  offer  to 
furnish  electricity  for  lighting  purposes  for  one-half  of  the  present  rate, 
and  also  state  that  they  intend  to  start  an  interurban  railway  from 
Marinette  to  Peshtigo.  Electricity  for  operating  the  system  will  be  se- 
cured trom  the  water  power  01  the  Perley  Lowe  Company  on  the  Peshtigo 
River. 

NORTH  MILWAUKEE,  WIS— The  North  Milwaukee  Light  &  Power 
Company  is  contemplating  changing  part  of  its  system  to  alternating 
current.     Theodore  Waech  is   manager. 

WAUWATOSA,  WIS. — The  citizens  are  considering  the  question  of 
establishing  a  municipal  electric  light  plant. 

CHEYENNE,  WVO.— The  Big  Horn  Power  Company,  which  was  re- 
cently incorporated  with  a  capital  stock  of  $700,000,  proposes  to  supply 
central  Wyoming  with  electricity  for  lighting  and  power  purposes.  The 
company  is  planning  to  construct  a  dam  on  the  Eig  Horn  River,  four- 
teen miles  from  Shoshoni.  The  plant  will  have  a  capacity  of  10.000 
hcrse-power,  and  will  furnish  the  Boy  sen  Mining  Company  with  500 
horse-power,  and  the  remainder  will  be  distributed  among  the  towns  within 
a  radius  of  100  miles.  Among  the  towns  to  be  supplied  are  Lander, 
Shoshoni,  ThermopoHs,  Riverton  and  Arapahoe.  Ultimately  the  company 
intends  to  connect  these  towns  with  an  electric  railway. 

OKOTOKS,  ALB.— The  Okotoks  Electric  Light  &  Power  Company 
closed  its  plant  on  Nov.  i,  and  has  notified  the  Town  Council  that  it 
will  be  sold  to  the  first  purchaser,  as  it  has  been  run  at  a  loss  since  its 
inception. 

STRATHCONA.  ALB— The  ratepayers  voted  in  favor  of  granting 
a  franchise  to  the  Strathcona  Radial  Tramway  Company,  which  was 
organized  for  the  purpose  of  building  an  electric  street  railway  system 
here.  The  company  has  already  made  application  to  lay  tracks  on  several 
of  the  streets  in  the  city  of  Edmonton. 

BRANDON,  MAN. — An  electric  lighting  plant  installed  at  the  water 
works  has  proved  so  successful  that  the  Council  is  considering  the  in- 
stallation of  a  plant  to  do  all  the  municipal  lighting.  Address  Superin- 
tendent Shaw. 

MINNEDOSA.  M.\N. — Surveys  have  been  completed  for  the  develop- 
ment of  a  municipal  power  plant  here,  and  arrangements  arc  now  being 
made  for  the  calling  of  tenders.     Address  E.  O.  Dcnnison. 

SOURIS,  MAN. — At  a  meeting  of  the  Town  Council  the  clerk  was 
instructed  to  write  D.  A.  Kciscr,  Winnipeg.'  Man.,  regarding  the  con- 
struction of  a  dam  in  the  Souris  River  for  the  ultimate  development  of 
electrical  power.     Address  Alderman  Stirling,  Souris. 

LONDON,  ONT.— The  City  Council  has  decided  to  adopt  the  report 
of  the  special  power  committee  recommending  the  submitting  of  a  by- 
law to  the  people  on  Jan.  6.  1908,  calling  for  $535,000  for  the  construc- 
tion of  a  distributing  plant  for  the  city  for  Niagara  power,  and  provid- 
ing for  new  street  lamps  and  equipment  Engineer  Richards  submitted 
an  estimate  on  the  lighting  end  of  the  proposition  which  has  not  been 
included  in  the  previous  report,  which  will  require  an  additional  sum  of 
$135,000. 

STAMFORD,  ONT.— The  township  cf  Stamford  has  completed  ar- 
rangements for  lighting  its  main  highways  by  a  private  corporation  allied 
with  the  Ontario  Power  Company.  The  municipality  will  pay  the  com- 
pany $500  a  year  for  lighting  the  roads  from  Niagara  Falls  to  a  point 
known  as  Stamford,  a  distance  of  three  and  a  half  miles,  and  from 
Stamford  for  two  miles  along  the  Lundy's  Lane  Road.  Incandescent 
lamps  will  be  used  un  these  highways.  Many  residents  along  the  road 
l.ave  contracted  with   the  company  to   furnish   electricity   for  lighting. 

TORONTO.  ONT.— Surveys  have  been  completed  which  the  Hydro- 
Elcctric  Power  Commission  has  been  making  with  a  view  of  obtaining 
routes  for  transmission  lines  from  Niagara  Falls.  Surveys  have  been 
made  from  Niagara  Falls  to  Toronto,  Niagara  Falls  to  Hamilton,  to 
London,  via  Woodstock,  and  to  London  via  Berlin,  Stratford  and  St. 
.Mary's  branches;  also  to  St.  Thomas,  to  Preston  and  Gait.  The  routes 
which  have  been  laid  out  would  practically  give  a  double  line  of  wires 
and  obviate  any  danger  of  lack  of  service  by  reason  of  accidents  to  the 
transmission    lines. 
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TWEED,  ONT. — A  transfer  has  been  made  of  the  plant  of  the  Tweed 
Electric  Light  &  Power  Company  to  J.  T.  Kissack,  who,  together  with  his 
brolhi-r,  is  proprietor  of  the  Paisley  Electric  Light  Company,  Paisley,  Ont. 

WALKERVILLE,  ONT. — Extensive  improvements  are  being  made  to 
the  electric  plant  owned  by  Hiram  Walker  &  Sons,  Ltd.  The  company 
is  now  installing  a  isokw,  22oovolt,  j-phase  Westinghouse  generator 
direct  connected  to  McEwcn  engine,  made  by  the  Waterous  Engine  Com- 
pany,  of  Brantford,   Ont. 


Neil)  Industrial  Companies. 

THE  WESTERN  MULTIPHONE  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $5,000,000. 

THE  ASUNCION  CITY  IMPROVEMENTS,  ELECTRIC  LIGHT, 
POWER  &  TRAMWAYS  COMPANY,  of  Portland,  Me.,  has  been  incor- 
porated with  a  capital  stock  of  $3,000,000,  for  the  purpose  of  conducting 
a  general  construction  business.  James  E.  Manter  is  president  of  the 
company  and  Clarence  E.  Eaton  is  treasurer,  both  of  Portland. 


Legal. 


POWER  OF  CITY  TO  REGULATE  TELEPHONE  RATES.— A  city 
authorized  to  fix  and  regulate  telephone  rates  granted  a  franchise  under 
the  statutes  of  California,  providing  for  the  sale  of  franchises,  under 
which  a  telephone  company  was  given  the  right  for  a  period  of  fifty  years 
to  construct,  maintain  and  operate  a  telephone  line.  The  ordinance  fixed 
the  charge  not  to  exceed  $60  per  annum  for  private  telephones  until  the 
exchange  comprised  more  than  10,000  telephones,  after  which  the  rate 
should  not  be  increased  by  more  than  a  sum  equal  to  $6  per  annum  for 
each  1000  telephones  connected  in  excess  of  the  10,000.  In  consideration 
for  this  franchise,  the  telephone  company  furnished  thirty  telephones  to  the 
city  gratis,  and  also  provided  fifty  pairs  of  wires  in  its  conduits  and  the 
upper  arms  of  its  poles  for  the  use  of  the  city's  police  and  fire-alarm 
telegraph  system,  and  agreed  to  pay  a  2  per  cent  gross  earnings  tax.  It 
was  held  that  the  city  by  such  ordinance  did  not  surrender  its  right  to 
regulate  rates  for  the  50-ycar  term  of  the  franchise,  but  that  the  city  was 
entitled  to  reduce  the  rates  below  the  maximum  charge  so  fixed  during 
the  term  of  the  franchise.  It  was  contended  by  the  telephone  company, 
in  an  action  to  restrain  the  enforcement  01  an  ordinance  which  lowered 
the  rate,  that  the  power  conferred  was  only  a  power  to  fix  and  determine 
charges  once  for  all;  that  is,  permanently,  by  contract,  but  the  conten- 
tion was  not  sustained  and  its  was  held  that  the  words  themselves,  "fix" 
and  "determine,"  when  applied  to  rates,  fairly  import  a  continuing  power 
of  regulation.  Home  Telephone  &  Telegraph  Company  vs.  City  of  Los 
Angeles,  United  States  Circuit  Court,  Fed.  Rep.  554. 

LIABILITY  OF  TELEPHONE  COMPANY  FOR  DEATH  OF  EM- 
PLOYEE.—.\  lineman  in  the  service  of  the  Cumberland  Telephone  & 
'  Telegraph  Company  went  out  with  others  to  push  back  into  a  perpendicu- 
lar position  a  pole  on  the  line  of  the-  company  which  had  leaned  over 
from  a  heavy  sleet.  The  pole  carried  a  large  number  of  wires  and  was 
about  45  feet  high.  The  telephone  wires  were  up  near  the  top;  and 
down  about  30  feet  from  the  ground  there  ran  a  high-voltage  circuit  of  an 
electric  light  plant.  When  they  had  dug  the  earth  out  around  the  foot  of 
the  pole  and  attempted  to  push  it  back  to  a  vertical  position  it  was  found 
that  it  came  in  contact  with  the  electric  light  wire.  As  it  was  raining, 
the  pole  and  the  electric  light  wire  were  wet,  and  when  the  pole  came  in 
contact  with  the  wire  the  pole  began  to  smoke.  The  foreman  determined 
to  place  an  insulator  on  the  pole  and  fasten  the  electric  wire  to  it,  and 
the  lineman  was  directed  to  do  the  work.  While  he  was  working  he 
received  a  shock  from  which  he  died.  It  was  held  that  the  company  was 
liable  in  damages,  and  a  verdict  of  $10,000  was  awarded.  The  lineman 
had  not  assumed  the  risk  incident  to  insulating  the  wire.  The  servant 
assumes  the  risk  ordinarily  incidental  t^  his  work,  conducted  with  ordi- 
nary care;  but  he  does  not  assume  risks  due  to  the  negligence  of  the 
master,  of  which  he  has  no  knowledge,  and  which  are  not  so  obvious  that 
by  ordinary  care  in  the  discharge  of  bis  duties  he  should  know  them. 
It  is  the  duty  of  the  master  to  furnish  the  servant  a  reasonably  safe  place 
to  work,  and  reasonably  safe  appliances  for  performing  his  work;  and  the 
servant,  in  performing  his  duties,  where  inspection  is  not  in  the  line  of 
his  duty,  has  the  right  to  assume  that  the  place  and  the  appliances  are 
reasonably  free  from  danger,  and  to  act  upon  the  assumption,  unless  he 
knows  of  the  danger,  or  by  ordinary  care  in  the  discharge  of  his  duty  he 
should  know  of  it.  In  cases  like  this  the  burden  is  on  the  defendant  to 
show  that  the  employee  took  the  risk  with  the  knowledge  of  the  danger, 
or  that  he  failed  to  use  ordinary  care  for  his  own  safely,  but  for  which 
he  would  not  have  been  injured.  Cumberland  Telephone  &  Telegraph 
Company  vs.  Graves,  Court  of  Appeals  of  Kentucky,  104  S.  W.  Rep.  357. 


Obituary. 


MR.  H.  F.  BENDER. — Mr.  Harry  F.  Bender,  treasurer  of  the  Game- 
well  Fire  Alarm  Telegraph  Company,  of  New  York  City,  was  taken  sud- 
denly ill  last  week  when  he  was  leaving  a  Mount  Vernon  train  at  the 
Grand  Central  station.  He  was  removed  to  the  station  master's  office 
and  died  shortly  afterward. 

MR.  C.  D.  WYMAN. — The  sudden  death  is  announced  of  Mr.  C.  D. 
Wyman,  of  Boston,  in  a  railway  train  in  Montana  while  on  his  way  from 


Boston  to  Seattle.  He  was  looking  after  the  interests  of  the  Stone  k 
Webster  Corporation  in  that  region.  Mr.  Wyman  was  widely  known  in 
the  electric  railway  field,  having  been  connected  with  enterprises  in  New 
York  City,  Milwaukee  and  New  Orleans,  and  taking  an  active  part  in 
street  railway  a'so'iation  matters.  He  was  57  years  of  age  and  leaves 
a  wife  and  ■' 


Personal. 


MS.    W.    EDCAS    SEED. 


MR.  W.  EDGAR  REED,  elec- 
trical engineer,  formerly  with  the 
Westinghouse  interests  in  Paris 
for  some  time,  and  also  for  a  con- 
siderable time  at  East  Pittsburg, 
has  opened  an  office  for  general 
consulting  work  in  the  Machesney 
Building,  Pituburg,  Pa.  Mr. 
Reed  entered  the  employ  of  the 
Westinghouse  Electric  &  Manu- 
facturing Company  in  1891  as 
an  engineering  apprentice.  Upon 
finishing  his  apprenticeship  course 
in  the  Westinghouse  works  be 
took  a  course  in  the  Massachu- 
setts Institute  of  Technology, 
from  which  he  was  graduated  in 
1897.  Later  he  took  a  post-grad- 
uate course  in  Paris  at  the  labora- 
tory of  the  late  Prof.  Henri  Moi>- 
san,  the  well-known  chemist  and  metallurgist  Following  this  Mr.  Reed 
became  connected  with  the  French  Westinghouse  Company  at  Havre, 
France,  filling  the  po.sition  of  chief  designing  engineer  of  that  company 
from  1898  to  1903.  In  1903  Mr.  Reed  went  to  Pittsburg,  filling  the  posi- 
tion of  designing  engineer  for  the  French  and  .r^merican  Westinghouse 
companies.  This  position  he  has  filled  up  to  this  time.  He  has  had  a 
leng  experience  in  designing  both  continuous  and  alternating  current 
machinery,  and  has  had  direct  charge  of  induction  motor  designing  for 
several  years.  He  has  also  had  much  experience  in  the  practical  appli- 
cation of  direct  and  alternating  current  motors  and  generators,  and  is 
thoroughly  familiar  with  their  characteristics  and  applications.  Mr.  Reed 
is  a  member  of  the  Atnerican  Institute  of  Electrical  Engineers,  and  also 
of  the  Engineers'  Society  of  Western  Pennsylvania-  He  is  a  nephew  of 
-Mr.  Albert  Schmid,  so  long  associated  ^-ith  the  Westinghouse  engineering 
and  manufacturing  departments. 

MR.  JOHN  E.  BRADY  has  associated  himself  with  Alfred  W.  Variu. 
Esq.,  in  the  general  practice  of  law,  with  offices  at  44  Pine  Street,  New 
York. 

MR.  GUY  P.  WRIGHT,  formerly  of  South  Framingham,  Mass.,  has 
accepted  the  position  of  chief  engineer  of  the  municipal  electric  light 
plant  in  Holyoke,  Maaa. 

MR.  W.  E.  HASELTINE,  superintendent  of  the  Dexter  Electric  Light 
Company,  Dexter,  Me.,  has  resigned,  and  will  leave  for  Raleigh,  N.  C-, 
where  he  has  accepted  a  similar  position. 

-MR.  ALEX.  HENDERSON,  of  the  American  Circular  Loom  Company, 
is  on  a  long  Western  trip  and  reported  recently  from  Billings,  Mont.  He 
finds  good  conditions  and  prospects  in  that  section  of  the  country. 

MR.  EDWARD  E.  SCRIBNER  has  joined  the  staff  of  the  Holophane 
Company,  with  headquarters  in  New  York.  Mr.  Scribner's  work  will  lie 
in  interesting  architects  in  modern  methods  of  illumination. 

COL.  M.  E.  THORNTON,  of  Hickor.v.  N.  C.  the  president  of  the 
Thornton  Light  &  Power  Co.,  president  of  the  Water-Power  Electric 
Co.,  which  is  just  ready  to  be  developed,  and  also  the  contemplated  street 
railway,  desires  the  services  of  a  competent  man  to  manage  lh«  entire 
business  for  him,  and  one  who  can  assist  him  in  the  financing  of  the 
water-power    electric   enterprise   at   once. 

DR.  C.  P.  STEINMETZ  is  delivering  at  the  Polytechnic  Institute. 
Brooklyn,  a  series  of  eight  lectures  on  light,  radiation  and  illumination 
The  term  is  from  Nov.  7  to  March  la,  and  the  fee  for  the  course  is 
ten  dollars. 

MR.  HUGH  C  MACLE.-\N,  of  Toronto,  Canada,  well  known  as  « 
technical  and  trade  publisher,  has  purchased  the  Canadian  Electrical  .V«m, 
which  he  proposes  to  bring  up  to  the  level  of  his  other  enterprises  in 
modernity  and  efficiency. 

MR.  C.  O.  B.-\KER,  JR.,  has  been  on  a  visit  to  Kansas  and  was  last 
heard  of  at  Wichita.  While  there  he  posed  as  the  "Platinum  King."  and 
was  rated  by  the  papers  as  "many  times  over  a  millionaire."  The  im- 
pecunious East  is  awaiting  his  return  eagerly. 

MR.  THOMAS  NEWHALL,  West  End  Trust  Building,  Philadelphia, 
has  sold  his  interest  in  the  firm  of  J.  L.  Blackwell  &  Company,  and  the 
construction  company.  Newhall  &  Company,  has  been  dissolved.  He  b 
now  devoting  his  attention  to  the  purchase  and  sale  of  the  securitiea  of 
well-established  electric  railways. 

MR.  Ci.  M.XRCONI  has  sailed  from  Cirada  for  England.  .\  di.^patch 
from  Glace  Bay  say.'^:  "While  occupied  chiefly  at  Glace  Bay  in  the  per- 
fection of  his  newly  inaugurated  service  of  transatlantic  wireless  teleg- 
raphy. Mr.  Marconi  announces  he  is  giving  considerable  thought  to  the 
employment  of  Herliian  w.-ives  for  the  transmission  of  power  as  well 
as  a  means  of  communication." 
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MR.  H.  W.  CONNELL,  of  the  firm  of  Connell,  Sykes  &  Connell, 
engineers,  90  West  Street,  New  York,  has  recently  been  retained  as 
consulting  engineer  to  the  Hannawa  Falis  Power  Co.,  of  Potsdam,  N.  Y. 
Under  his  supervision  the  company  is  making  large  additions  to  its 
equipment  and  extending  its  transmission  lines.  Mr.  Connell  will  spend 
a  large  part  of  the  coming  winter  at  Potsdam,  giving  this  work  his 
personal    attention. 

PROF.  ROBERT  SIBLEY,  professor  of.  mechanical  and  electrical 
engineering  at  the  University  of  Montana,  has  resigned  his  chair  in  the 
university  in  order  to  devote  himself  exclusively  to  engineering  con- 
sulting practice,  with  offices  in  Missoula.  Electrical  and  hydraulic  work 
will  be  made  specialties.  Mr.  Nathaniel  P.  Craighill,  formerly  with  the 
Mechanical  Appliance  Company,  Milwaukee,  and  a  graduate  of  Massa- 
chusetts Institute  of  Technology  of  the  class  of  '93  has,  as  recently 
announced  in  these  columns,  been  elected  to  the  chair  of  mechanical 
and    electrical    engineering. 

MR.  M.  J.  BUDLONG. — Two  important  annual  meetings  of  two  of  the 
largest  automobile  trade  associations  «ere  held  last  week,  the  Association 
of  Licensed  Automobile  Manufacturers,  under  whose  auspices  the  Madison 
Square  Garden  show  was  held,  and  the  National  Association  of  Automobile 
Manufacturers.  The  Licensed  Association  met  at  its  offices,  and  the  most 
important  act  was  the  retirement  of  E.  H.  Cutler  as  general  manager 
and  the  election  of  Milton  J.  Budlong  to  the  position.  Mr.  Cutler  will 
hereafter  devote  his  entire  attention  to  the  Knox  automobile  concern, 
with  which  he  has  been  identified  for  several  years.  Mr.  Budlong  was 
formerly  president  of  the  Electric  Vehicle  Company,  of  Hartford,  but 
resigned  a  short  time  ago.  He  is  one  of  the  best  known  men  in  the 
automobile  world. 

MR.  H.  L.  HIBBARD,  electrical  expert  to  the  Bureau  of  Construction 
and  Repair,  U.  S.  Navy  Department,  has  resigned  that  position  to  enter 
the  employ  of  the  Cutler-Hammer  Manufacturing  Company,  of  Milwaukee, 
makers  of  electric  controlling  devices.  Mr.  Hibbard's  experience  in  navy 
yard  and  shipboard  work  extends  over  a  period  of  eight  years,  four  of 
which  were  spent  in  the  office  of  the  superintending  naval  constructor  at 
Newport  News,  in  supervising  installations  of  electrical  apparatus  on  ships 
built  and  equipped  at  that  yard.  More  recently  Mr.  Hibbard  has  been 
stationed  at  Washington  where,  as  electrical  expert  to  the  Bureau  of  Con- 
struction and  Repair,  he  has  had  supervision  of  all  electrical  work  coming 
under  the  cognizance  of  that  bureau.  In  his  new  position  with  the  Cutler- 
Hammer  Company,  his  thorough  knowledge  of  navy  requirements  and 
methods  will  undoubtedly  be  of  great  value  in  the  further  extension  of 
that  company's  line  of  electric  controlling  panels  for  navy  yard  and  ship- 
board use. 


THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  is  sending  out  a 
number  of  attractive  circulars  calling  attention  to  the  various  types  of 
Columbia  lamps.  The  company  reports  a  very  much  increased  business 
this  year  in  Columbia  lamps  as  compared  with  any  previous  year  in  its 
history,  and  confidently  asserts  that  this  increased  business  is  due  en- 
tirely to  the  many  superior  qualities  of  the  Columbia.  The  Central  Electric 
Company  asks  that  those  who  contemplate  buying  incandescent  lamps  in 
the  near  future  should  communicate  with  it. 

LIFTING  MAGNETS.— The  Cutler-Hammer  Clutch  Company  in  a 
handsome  32page  catalogue  describes  and  illustrates  its  line  of  lifting 
magnets  for  handling  pig  iron,  steel  stampings,  castings,  scrap  and  other 
material.  Several  full-page  illustrations  show  magnets  lifting  great 
burdens,  and  diagrams  are  given  showing  the  principles  of  construction. 
A  new  cable  take-up  device  is  illustrated  and  described,  by  which  the 
strong  inductive  reaction  which  occurs  when  the  circuit  is  suddenly 
opened  on  a  magnet  coil  is  automatically  shunted  to  discharge  resistance, 
thus  protecting  the  lifting  coil. 


Trade  Publications. 


DEAN  ELECTRIC  COMPANY,  of  Elyria.  Ohio,  has  issued  a  neat 
pamphlet  entitled,  "An  Independent  Telephone  Plant,"  and  descriptive  of 
its  fine  new  factory  and  its  equipment.  The  company  has  increased  its 
plant  three  times  in  three  years.  The  power  plant  includes  two 
Stirling  boilers,  two  Ball  cross-compound  engines  and  two  Crocker-Wheeler 
direct-current  generators  of  200  kw  each.  The  various  shops  are  driven 
electrically. 


"Business  J^otes. 

THE  FERRACUTE  MACHINE  COMPANY,  of  Bridgeton,  N.  J.,  manu- 
facturer of  presses  and  dies  for  sheet  metal  work,  made  shipments  of  its 
presses  last  month  to  India,  Austria,  France  and  England,  besides  several 
carloads  of  large  presses  to  manufacturers  of  electrical  goods  in  this 
country.  Its  shops  are  provided  with  electric  cranes  and  installed  with 
modern  machinery,  placing  the  company  in  a  position  to  handle  large 
orders. 

THE  NORTH  SHORE  ELECTRIC  COMPANY,  of  Beverly,  Mass., 
has  taken  over  the  business  of  the  Greenlaw  Electric  Company,  of  Beverly, 
Mass.  .Toseph  W.  Lee  retires  from  the  company  and  Joseph  M.  Greenlaw 
will  manage  the  Beverly  store,  and  his  district  will  cover  Beverly,  Salem, 
Wen  ham  and  Hamilton.  The  North  Shore  Company  has  also  taken  over 
the  business  of  Charles  C.  Phillips,  in  Lynn.  John  Andrews,  of 
Gloucester,  is  treasurer  and  general  manager. 

J.  L.  SCHUREMAN  COMPANY,  manufacturer  of  electric  motor  con- 
trolling devices,  whose  main  office  is  at  -0  to  86  West  Jackson  Boulevard, 
Chicago,  111.,  has  recently  moved  its  New  York  office  to  114  Liberty  Street, 
where  its  interests  will  be  looked  after  by  Mr.  W.  R.  Harvey.  This  move 
increases  the  facilities  which  this  company  has  enjoyed  in  New  York,  and 
places  it  in  an  excellent  position  to  bid  on  all  work  without  regard  to 
location  of  the  project. 

THE  WIRE  &  TELEPHONE  COMPANY  OF  AMERICA  recenUy 
purchased  the  entire  equipment  and  stock  of  the  Reed  Electric  Cordage 
Company,  of  Syracuse,  N.  Y.  This  additional  equipment  gives  the  Wire 
&  Telephone  Company  a  manufacturing  capacity  which  enables  it  to  take 
care  of  its  rapidly  growing  demand,  not  only  for  bare  copper  wire,  magnet 
wire  and  rubber  covered  wire,  but  all  grades  of  weatherproof,  office,  fix- 
ture and  annunciator  wire.  The  well-established  trademark  "Romeoid"  is 
a  guarantee  of  quality  and  has  given  this  progressive  company  an  ex- 
cellent standing  in  the  trade.  The  fact  that  it  draws  the  wire  for  its 
insulating  departments  insures  a  conductor  in  the  insulated  product  perfect 
in   every  respect. 
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UNITED  STATES  PATENTS  ISSUED  NOV.  5,   1907. 

[Conducted  by  Roscnbaum  &  Stockbridpc,  Pat.  Attys.,  41  Park  Row.  X.  Y.] 

869,873.  INSULATOR;  Duncan  M.  Bass.  Facklcr.  Ala.  App.  filed  June 
»7,  1907.  An  insulator  comprising  a  vertically  slotted  casing  having 
an  insulating  block  therein  transversely  recessed  to  receive  a  con- 
ductor opposite  said  slotted  portion  of  the  casing. 

P69.885.  SIGNAL  BELL;  George  F.  Drew,  Brunswick,  Me.  App.  filed 
Oct.  13,  1906.  The  bcli  is  specially  formed  with  laterally  extending 
portion*  between  which  the  clapper  can   vibrate. 

869,914.  ELECTRIC  ARC  LAMP;  Geortre  M.  Lane,  Lanoka,  N.  J. 
App.  filed  March  24,  1905.  Details  of  gravity-feed  controlling  mechan- 
ism for  an  arc  lamp  including  a  compound  lever  arrangement  con- 
nected to  the  clutch. 

869,934-  DYNAMO  ELECTRIC  MACHINERY;  Charles  A.  Parsons  and 
John  H.  Armstrong,  Newcastle-upon-Tyne.  England.  App.  filed  Feb. 
10,  1906.  A  compensating  windini;  for  field  magnets  including  pole 
pieces  with  grooves  in  their  fare  parallel  to  the  axis  of  the  macnine 
and  adapted  to  contain  flanged  elements  of   magnetic  material. 

869,943.  ALTERNATING-CURRENT  MOTOR  CONTROLLER;  Au- 
gust Sundh,  Yonkers,  N.  Y.  .App.  filed  Dec.  18,  1905-  Motor-con- 
trolling apparatus  for  elevator  faoirts  including  features  by  which  the 
contactors  are  successively  operated  through  a  pilot  circuit  by  pneu- 
matic operation. 

869.955-  SWITCH  FOR  TROLLEY  WIRES;  Frank  M.  Zimmerman. 
Aurora,  III-  App.  filed  Oct.  23,  1905.  At  a  trolley  turn-out  patentee 
provide*  a  movable  double  conductor  element  which  swinRS  into  align- 
ment either   for  the  direct  track  or   the  turn-out. 

869,070.  RAILWAY  SIGNAL  AND  SAFETY  APPLIANCF.;  Charlen 
J.  Kintner,  New  York,  N.  Y.  Apj.  filed  Aug.  10,  1905  Includes 
mechanical  features  and  electrical  circuits  of  a  signal  jvstcm  having 
among  other  features  a  train  stop  lever  on  the  roof  of  tnc  car,  which 
id  engaRcd  by  an  arm  from  the  semaphore  signal. 

870.002.  CABLE  SUSPENSION  DEVICE:  MalcoWn  C.  Williams,  Kan- 
sas City,  Mo.  App.  filed  Oct.  3,  1906.  A  wire  it  bent  into  special 
form  so  as  to  engage  a  messenger  wire  and  support  a  cable  so  as  to 
be    removable   without   the   use  of   special   toola. 

870,015.      STORAGE    BATTERY;    Joseph    C.    Cook   and    Edward    Sokal, 


Buffalo,  N.  Y.  App.  filed  May  10,  1905.  Storage  battery  plate  in 
which  the  lead  has  a  multitude  of  very  slender  cones  which  serve  to 
hold  the  active  material  in  place. 

870,020.  SYSTEM  OF  MOTOR  CONTROL;  Jay  H.  Hall,  Qeveland, 
Ohio.  App.  filed  .March  19,  1906.  System  for  controlling  one  or 
more  electric  motors  from  a  distant  point.  A  motor  has  a  magnetic- 
ally operated  switch  and  an  auxiliary  switch  mechanically  opened  by 
the  closure  of  the  main  switch. 

870,035-  DYNAMO  ELECTRIC  MACHINE;  Dugald  C.  Jackson,  Madi- 
son, Wis.  .\pp.  filed  Dec.  22,  1902.  Provides  a  single-phase,  alter- 
nating-current generator  adapted  to  he  self-starting.  Form  of  a  series 
commutator   motor   with  a   starting  resistance  in   the  circuit 

870,042.  RESISTANCE  ADJUSTING  DEVICE;  Hector  P.  MacLagan 
Chicago,  III.  App.  filed  Oct.  11,  1905.  Has  a  resistance  winding  cir- 
cularly disposed  in  the  path  of  a  pivoted  arm  which  makes  contact 
with   the   windings  throughout   its  arc  of  movement. 

870,068.  FIRE  ALARM;  Robert  M.  Whipple,  Mayfield.  Idaho.  App 
filed  June  19,  lo"--  A  thermostatic  alarm  in  which  an  electric  signal 
circuit  is  closed  by  the  expansion  of  metal  under  the  action  of  heat. 

870,078.  ELECTRIC  SWITCHING  APPARATUS  AND  CONTROL- 
LING APPARATUS  THEREFOR;  Alfred  Blackmore,  Kensington, 
London,  England.  App.  filed  April  2,  1906.  Provides  a  magnetic 
switching  apparatus  working  »ith  low  voltage  currents  for  controlling 
high-vollagc  switch  at  a  distance.  Has  a  ratchet  mechanism  to  obtain 
the  successive  alterations  in  opposite  directions. 

870,080.  TROLLEY  WHEEL;  Charles  P.  and  Homer  C.  Bostian,  Milton. 
Pa-  App.  filed  July  15,  1907.  The  peripheral  groove  of  the  trolley 
wheel  IS  inset  with  V-snaped  spurs  for  breaking  up  ice  on  the  con- 
ductor. 

870,103.  ELECTRIC  SIGNALING  APPARATUS;  Felix  B.  Heriog 
New  York.  N.  Y.  App.  filed  July  12,  1889.  Form  of  circuit  closure 
which  will  produce  changes  in  the  normal  circuit  conditions  at  its 
station  which  will  continue  until  some  act  is  performed  at  a  distant 
point 

870,139.  TRACK  RELAY;  John  D.  Taylor,  Swissvale.  Pa.  App.  filed 
April  18,  1907-  An  alternating-current  relay  in  form  of  a  wattmeter 
which    operates   at    only   one    frequency.      The    rotation    makes   contact 
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370,. 4..  AUTOMATIC  STARTING  DEVICE  FOR  ALTERNATING- 
CURRENT-VAPOR  LAMPS;  Carl  )  .  von  Baur,  New  York,  NY. 
App.  mod  April  ■«,  1907.  AltcrnatrnK-currcn.  ,«rcury-vapor  lamp 
havini?  a  pair  of  positive  main  electrodes,  a  negative  main  e  ectrodc, 
positive  and  negative  auxiliary  electrodes  and  means  for  rocking  the 

.S/o.'rr  ELECTRIC  SIGNALING  SYSTEM  FOR  RAILWAYS :  Harry 
J     Warthcn,    Wasliington,   D.    C.      App.   filed  Jan.    18,    190;.     Among 


other  features  of  a  signal  system,  patentee  has  a.  special  y  constructed 
contact  shoe  in  the  form  of  a  downwardly  spring-impelled  pivoted  arm. 
870  147  MULTIPLE  UNIT  CONTROLLING  SYSTEM  FOR  ELEC- 
^'t&IC  LOCOMOTIVES  OR  MOTOR  CARS;  Ragnar  V\  lender 
Westeras,  Sweden.  App.  filed  Jan.  5,  .007.  System  for  controlling 
the  speed  of  trains  having  two  or  more  electric  ocomotives.  Was 
rncans  wherehy  the  respective  voltages  supplied  to  the  motors  of  each 
unit  may  be  independently  regulated. 
,9.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  Joseph  L. 
^oodbridge,  Philadelphia,  Pa.  App.  filed  April  19..  WOS-  Relates  to 
systems  in  which  use  is  made  0/  a  battery  and  its  booster  m  con- 
nection with  both  alternating-current  and  direct-current  lines. 
,K0  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  Joseph  L. 
\^oodbridge.  Philadelphia,  Pa.  Apn.  filed  May  2..  .907.  R<^la  «=  ° 
systems   of   distribution    in    whicU   ti.ere    is   an    alternating-current   and 


870, 


870,166. — Electric  Clutch 


■Wall  Insulator 


a  direct-current  circuit,  with  inc.ins  for  transmitting  energy  in  cither 
direction  between  the  two.  Designed  to  provide  more  sensitive  means 
for  automatically  effecting  such  transmission,  and  for  controlling  tuc 
power  effect  on  the  alternating-current  circuit. 

>i66.  ELECTRIC  CLUTCH;  Noah  S.  Hartcr,  Waukegan,  111.  Anp. 
filed  June  25,  1907.  Clutch  having  a  driving  and  a  driven  mcmOcr 
connected  by  friction  straps,  and  electromagiictic  means  carried  b>  a 
third  stationary  member  and  adapted  to  tighten  said  straps. 

>,i68.  INTERCOMMUNICATING  TELEPHONE-  W.W.  Henry. 
Wollaston,  Mass.  App.  filed  Sept.  17.  i?o6.  A  formed  metal  tele- 
pho?  box  comprising  a  b.ise,  a  body  "8^1/  «?""'' .'o /ffj'^.n  ^mf 
k  two-part  cover  removably  secured  to  said  body  and  adapted  to  sij- 
poit  the  transmitter;  in  combination  with  a  bell  movement,  inductio 
coil,  receiver  switch,  signaling  switch  and  necessary  connectors,  all 
removably  secured  within  said  body. 

0  160  APPARATUS  FOR  MAKING  RAIL  BONDS:  Albert  B.  Her- 
rkic,   Ridgewood.  N.  J.     App.  filed  May   s,    1904.     An  .ipparstus  for 


making  rail  bon  Is  comprising  a  block  having  a  raised  surface  about 
which  a  conductor  is  adapted  to  be  wound  and  having  slots  dividing 
such  surface  into  a  plurality  of  parts  through  which  the  conductor  is 
cut  to  make  two  separate  bonds. 

870.187.  WALL  INSULATOR;  Fred  M.  Locke,  Victor,  N.  Y.  App. 
filed  July  18,  1907.  Wall  insulator  for  high-potential  currenu  bavinx 
ribbed  cylindrical  portions  projecting  on  cither  side  of  the  wall  and 
separated   therefrom   by   flaring  petticoats. 

870,198.  ELECTRICAL  .HORN;  William  E.  Russell,  Danbury,  Conn. 
App.  filed  Sept.  28,  1906.  Electrical  horn  having  a  magnet  operated 
viorating  diaphragm. 

870,211.      EVAPOR.\TOR ;    Edward    Zaremba,    Chicago,    III.      App.    f/.':! 
March   12,    1906.     An  apparatus  for  evaporating  corrosive  liquur- 
prising    a    receptacle    having    a    refractory    lining    and    non-cor:  ..:/.■: 
electrodes  which  extend  below  the  liquid  level.     Has  conductors  con- 
nected to  said  electrodes  and  supported  entirely  above  the  liquid  level. 

870.232.  SIGNALING  DEVICE  FOR  RAILWAYS:  George  S.  Getschell, 
*    Los  Angeles,  Cal.     App.   filed  Jan.   24,    1907.     Railway  signal   having 

a  plurality  of  features  including  depressible  tappets  adiacent  to  the 
track  rail  which  are  impelled  to  close  the  signal  circuits  by  the  wheels 
of  a   passing  train. 

870.233.  PROCESS  OF  MANUFACTURING  REFLECTOR  INCAN- 
DESCENT L.'XMPS;  Howard  Gilmorc.  Brookline,  Mass.  App.  filed 
Aug.  16,  1905.  The  lamp  is  manufactured  with  a  reflector  per- 
manently, embodied  within  the  globe. 

870,253.  ELECTRIC  COMPENSATOR:  Edmund  O.  Schweitzer,  Chi- 
cago, III.  App.  filed  Nov.  2,  1904.  Means  for  automatically  correct- 
ing the  errors  caused  in  electric  instruments  by  internal  ana  external 
variations  of  temperature.  Includes  a  compensating  element  acted  on 
equally   by  the  temperature  of  the   room  or   instrument. 

870,262.  THERAPEUTIC  LA.MP:  Julius  E.  WanU,  Chicago,  IIL  App. 
filed  March  9,  1907.  A  concave  casing  has  a  plurality  of  separate 
lamps  with  individual  parabolic  reflectors  and  having  their  circuits 
separately  controllable  by  plugs  and  jacks. 

870,313.  DYNAMO  ELECTRIC  M.-\CHINE;  Mathias  Pfatischcr,  Phila- 
delphia, Pa.  App.  filed  July  23,  1906.  Features  of  construction  and 
arrangement  of  a  magnetic  circuit  of  a  commutating  field  for  alternat- 
ing-current motors. 

870,326.  ELECTRIC  FURNACE;  Frank  J.  Tone,  Niagara  Falls,  N.  V. 
Ann,  filed  March  7,  1905.  An  electric  resistance  furnace  having  a 
self-sustaining  resistance  conductor  composed  of  shaped  pieces  of 
resistance  n:aterial  assembled  to  form  a  continuous  electrical  con- 
ductor. 

870,328.  ELECTRIC  SIGNALING  MECH.-\NISM;  Jean  F.  Webb,  Jr.. 
Chicago,  111.  .'^pp.  filed  May  31,  1907.  Has  a  step-by-step  uni- 
directional rotatable  shaft  carrying  an  escapement  wheel  and  a  ratchet 
disc  and  constituting  a  selecting  mechanism  whereby  a  particular  sig- 
nal  of  a  line  may  be  operated. 

870,341.  INCANDESCENT  LAMP;  Herman  Boehm,  Youngstown,  Ohio. 
App.  filed  Nov.  21,  1906.  An  incandescent  lamp  bulb  of  cylindrical 
formation  throughout  the  remaining  portion  of  its  length  flattened 
at  opposite  points,  the  flattened  portions  extending  from  one  end  of 
the  bulb  to  and  terminating  at  the  cylindrical  portion,  and  leading-in 
wires   flattened  against   the  flat   sides   of   the   bulb. 

870,353.     CIRCUIT  CLOSER;  Theodore  M.   Foote,  .\llston,  Mass.     App. 
filed   Nov.   3,    1906.      Has  two   substantially  similar  toothed   wheels   se- 
cured together  and  having   their  teeth  slightly  displaced  from  one  an- 
other.    One  is  of  insulating  material   whereby  a  contact  engages  the 
other  only   after  a   slight  angular   interval  corresponding  to   tbe  dis- 
placement. 
870,3^6.     CONTACT  GALVANOMETER;  John  W.  Manley,  New  Barnet. 
England.      App.    filed   Sept.    29,    1906.      Electric    indicating   apparatus 
having    a    pair    of    conductors    belonging    to    two    distin«.t    circuits   and 
twisted  on  each  other,  said  twisted  conductors  being  coiled  around  the 
field  of  play  of  a  magnetized  needle. 
870,423.     ELECTRICAL  THERMOSTATIC  AL.-VRM;  Joda  Finch,  Lynd- 
hurst,    N.  J.     App.   filed  Feb.   26,    1907.     A  thermostat  adjustable  to 
operate  at   any  predetermined  temperature;   has  a  form  of  mechanical 
thermometei    with   an   adjustable  contact  in  the  path  of  the  pointer. 
CONNECTING  DEVICE;  George  A.   Schnaufer  and  Harry  G. 
Col.     App.  filed  July   7,    1906.      Relates  to  electrical 
connections   and    more    particularly   to   a   connecting   device   for   tele- 
phone   and    electric    lighting    wires    by    which    tapped    connections    are 
quickly  made  with  the  usual  ser\-ice  lines. 
876,486.      CONDUCTING   WIRE   SUPPORT   AND   INSUL.XTOR;   Har- 
vey  W.   Wistner,   Ogdcn,   Utah.      .\pp.   filed  June    13,    1906.     .\  two- 
part  insulator  in  the  form  of  a  split  sleeve   which  can  be  placed  upon 
a  wire  so  as  to  surround  the  same.     It  is  exteriorally  threaded  so  as 
to  enter   openings  in   the  telegraph   pole  cross-a.Tns. 
8-0,490.       COMBINED     ELECTRIC     CONNECTOR     AND     SWITCH; 
btephen   F.   Burbank,   Wilmington,  N.   C.     App.     filed  Jan.   21,   1906. 
A  revoluble  contact  device  comprising  two  sets  of  insulated  conduc- 
tors,   the   conductors   of   one   set   having   sockets   receiving;  projecting 
portions  of  the  conductors  of  the  other  set,  said  sets  ot  conductors 
being  relatively  revoluble  to  each  other  through  360  degs. 
870,495.     AUTOMATIC  RESOLDERING   DEVICE  FOR  ELECTRIC.\L 
PROTECTIVE   APPARATUS;    Frank   B.    Cook,   Chicago,    III.     .\pp. 
filed   May   11,    190;.     A  repairing  device  for  thermal  protectors  of  the 
character    described,    comprising    two     pairs     of    normally     separated 
spring  members,  means  for  normally  holding  the  pairs  of  spring  mem- 
bers in  this  separated  relation,  and  a  thumb-piece  adapted  to  be  de- 
pressed whereby  the  contact  between  each  pair  of  spring  members  is 
closed. 
870  S05.      APPAR.\TUS    FOR    SYNCHRONIZING    MOTORS;    WilUrd 
P.    Gcrrish,    Cambridge,    Mass-      .'^pp.    filed   Jan.    23,    1905.      An    ap- 
paratus for  synchroniiing  motors  for  the  driving  mechanisms  of  tele- 
scopes  at   remotclv    situated   points. 
870=18       PROCESS    OF    PRODUCING    CARBON    TETR.^CHLORID; 
"Frederick  J.    Mavwald.    New   Y'ork,   N.   Y.     App.   filed   Oct.    6,    1902. 
The   process  of   forming   a   chlorid  of  carbon   which  consists  in  con- 
tacting incandescent  carbonaceous  material   with  a   stream  of  chlorin, 
removing   the  products  of  reaction   from  the   point  of  formation  and 
condensing  the  same. 
S70SW      INDIVIDUAL  PROTECTOR  UNIT;  Frank  B.  Cook.  Chicago.- 
'l"ir     App.   filed   Feb.    11.    100;.      .-Xn  individual   protector    comprising  « 
•    *  1-..---    .;  — ..    -- -.1    ... jij^    ^f    [he    s4,J 

portions  and  in- 


sheet-metal   base,    insulating   portions   secured   to   one   side 
base,   spring  members  carried  by   the   said   insulating   port 
serted  through  holes  therein,  and  suitable  fuses  and  lightning  arresters 
held  in  place  by  the  said  spring  members. 
2  715       ELECTRICAL    ATT.\CHMENT    FOR    MOV.-VBLE    OBIECTS: 
John  R.  Dawkins.  Dallas,  Tex.     .Vpp.  filed  Sept.  30,   1907.     Patentee 
connects  the  blade  of  his  plow  in  an  electric  circuit  for  the  stated 
purjiose  of  preventing  the  soil  from  adhering  thereto. 
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The   Financial   Recovery. 

Slowly  but  surely  the  financial  situation  is  righting,  and  one 
of  the  best  signs  of  this  is  the  dwindling  premium  on  currency. 
If  there  be  hoarding,  there  can  be  no  trade  but  the  primitive 
aind  barbaric  kind  called  barter ;  and  reduced  to  that  civilization 
itself  disappears.  Money  that  was  hidden  away  under  the 
impulse  of  panic  is  again  emerging  freely  from  holes  in  the 
ground,  and  the  use  of  it  to  settle  debts  and  make  purchases 
of  goods  or  securities  is  vitally  helpful. 


The  worst  hoarders  of  all  at  the  present  juncture  are  the 
banks  themselves,  many  of  which  are  as  criminal  in  their  denial 
of  proper  credit  as  others  are  in  the  looseness  of  their  manage- 
ment. If,  instead  of  denying  credits  to  manufacture  and 
industry  and  piling  up  huge,  abnormal  reserves  that  are  no 
earthly  good  to  anybody,  the  banks  would  see  to  it  that  no 
good  commercial  paper  was  refused  discount  and  that  the  hands 
and  wheels  of  industry  could  thus  be  kept  going,  the  banks 
would  be  discharging  the  function  for  which  they  were  created. 
.\s  Mr.  J.  J.  Hill  said  truly  this  week :  "Credit  is  the  atmosphere 
which  inflates  the  lungs  of  business,  and  when  it  is  greatly 
lessened,  business  must  be  reduced  in  proportion  or  be  quietly 
smothered."  It  is  now  for  the  banks  to  forget  there  was  a 
panic  and  to  live  up  to  their  opportunity. 


Business,  for  example,  has  been  and  is  good  in  the  electrical 
field,  but  denied  the  ordinary,  legitimate  facilities  it  would 
fade  away;  while  on  the  other  hand,  the  regular  demands  for 
electrical  apparatus  and  energy  cannot  be  satisfied  through  a 
long  series  of  years  to  come.  Last  year  the  consumption  of 
that  character  was  $12  per  capita  in  this  country.  During  the 
past  month  we  have  published  nearly  300  separate  items  of  new 
construction,  and  have  noted  that  since  the  middle  of  October 
operations  have  been  proposed  by  57  new  electric  companies 
with  a  capital  of  $28,000,000.  This  does  not  include  all  the 
previous  work  laid  out  since  January.  Discreetly  financed, 
that  developmei>t  can  but  add  to  the  wealth,  resources  and 
comfort  of  the  whole  population,  but  it  must  have  for  that  very 
purpose  some  of  the  millions  salted  away  with  pessimistic 
cowardice  a  few  weeks  ago,  and  now  being  held  in  worse 
than  idleness.  There  are  times  when  courage  is  a  much  higher 
virtue  than  conservatism,  and  this  is  one  of  them 


Abnormal  Conditions  in  Transformer  Operation. 
An  article  in  this  issue  by  Mr.  J.  Murray  Weed  again  directs 
attention  to  the  investigation  of  the  abnormal  primary  current 
and  secondary  voltage  on  placing  a  transformer  in  circuit,  as 
reported  by  Mr.  Tyrvge  Jensen  in  our  issue  for  Sept.  14.  The 
author  of  the  present  article  agrees  with  the  investigators  in 
attributing  the  abnormal  phenomena  observed  to  the  increase 
in  the  reluctance  of  the  transformer  core  with  the  higher  mag- 
netic densities.  It  seems  well  to  mention  in  this  connection  an 
additional  cause  which  contributed  somewhat  to  the  results, 
namely  the  electrostatic  capacity  of  the  transformer  windings. 
If  the  capacity  effect  were  the  predominating  one,  then  an 
enormous   rush  of  charge  would   take  place   upon  closing  the 
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primary  circuit  at  the  instant  when  the  supply  e.  m.  f.  has  its 
maximum  •  value.  The  fact  that  no  such  rush  was  observed 
proves  either  that  the  capacity  effect  was  insignificant  or  that 
the  oscillograph  was  not  sufficiently  sensitive  to  record  the  rush 
on  account  of  the  brevity  of  its  existence.  It  is  probable  both 
that*  the  capacity  was  small  and  that  the  instruments  were  un- 
able to  detect  the  current  representing  the  rush  of  charge.  In 
view  of  the  results  actually  recorded  by  the  instruments  used, 
the  explanation  offered  by  Mr.  Weed  covers  in  a  clear  manner 
tlic  phenomena  known  to  exist. 


Two-Candle  Power  Sign  Lamps. 

Some  central-station  companies  have  discouraged  the  use  of 
2-cp  lamps  for  electric  signs,  because  they  have  feared  that  the 
use  of  such  small  lamps  would  reduce  the  revenue  from  sign 
lighting.  It  has  also  been  urged  that  the  2-cp  lamp  is  very  in- 
efficient, taking  about  12  watts,  as  compared  with  19  or  20  watts, 
for  the  4-cp  lamp.  While  it  is  true  that  the  efficiency  of  the 
2-cp  lamp  is  much  lower  than  that  of  the  4-cp  lamp,  yet  for  the 
same  amount  of  power  the  larger  number  of  lamps  that  can 
be  operated  in  a  sign  should  more  than  compensate  for  this. 
While  it  would  cut  down  the  revenue  from  existing  sign  users 
to  substitute  2-cp  for  4-cp  lamps,  the  general  use  of  2-cp  lamps 
means  in  the  long  run  larger  revenue  because  of  a  much  more 
general  use  of  electric  signs.  If,  fdr  example,  a  small  mer- 
chant can  obtain  an  electric  sign  with  2-cp  lamps,  at  a  cost  of 
two-thirds  what  he  would  pay  for  4-cp,  many  more  small  mer- 
chants will  invest  in  signs.  We  have  in  mind  "one  city  where 
the  electric  sign  business  has  had  a  wonderful  growth  without 
any  special  effort  on  the  part  of  the  central-station  company, 
except  to  give  free  renewals  of  2-cp  lamps.  The  signs  in  this 
city  are  numerous,  and  in  many  cases  more  legible  than  the 
same  signs  would  be  with  4-cp  lamps.  The  larger  the  lamps, 
unless  the  sign  is  a  great  distance  away,  the  greater  is  the  blur- 
ring effect.  In  a  sign  where  2-cp  is  ample,  the  greater  efficiency 
obtained  by  4-cp  lamps  is  worse  than  useless.  The  low  operat- 
ing cost  of  2-cp  lamp  signs  is  undoubtedly  a  great  stimulus  to 
the  sign  business  in  the  city  referred  to,  and  the  example  might 
well  be  followed  elsewhere. 


The  Leakage  Coefficient  of  Induction   Motors. 

Of  all  of  the  calculations  relating  to  dynamo-electric  machines 
that  dealing  with  the  "stray"  flux  in  the  air  gap  is  the  one  most 
subject  to  error,  by  reason  of  the  fact  that  no  method  has  ever 
been  devised  for  the  exact  determination  of  such  flux.  The 
importance  of  obtaining  a  method  of  calculation  that  gives 
results  in  reasonable  agreement  with  actual  conditions  will  be 
appreciated  when  one  considers  that  the  performance  of  alter- 
nating-current machinery  varies  largely  with  the  value  of  the 
local  magnetic  reactance  of  the  windings.  In  fact,  it  may  truly 
be  stated  that  no  calculation  connected  with  the  predetermination 
of  the  performance  of  an  induction  motor  is  of  greater  impor- 
tance than  that  of  the  magnetic  leakage.  It  is  not  correct  to 
infer  from  the  statement  just  made  that  it  is  essential  for  the 
value  of  the  leakage  to  be  known  with  absolute  accuracy.  Indeed, 
a  formula  based  on  absolutely  accurate  theory  for  representing 
the  leakage,  in  addition  to  being  impracticable  for  use  on  account 
of  itSf  complication,  would  lead  to  absurd  fineness,  because 
experience  shows  that  induction  motors  built  according  to  the 
same  patterns  and  by  the  same  tools  in  the  hands  of  the  same 
workmen  differ  as  much  as  IS  per  cent  in  their  "leakage  co- 
efficients."    Thus,   a   simple  practical   working   formula   which 


gives  results  differing  by  less  than  15  per  cent  from  actual  test 
results  on  motors  of  various  types  is  entirely  satisfactory  for 
all  purposes  for  which  the  formula  can  be  used.  A  formula  that 
seems  to  possess  the  requisite  degree  of  accuracy  is  given  by  Mr. 
R.  E.  Hellmund  on  page  1004  of  t|iis  issue.  In  its  final  shape, 
especially  when  expressed  in  "safe"  terms,  the  formula  is 
extremely  simple  and  convenient,  all  of  the  factors  being  re- 
duced to  machine  dimensions. 


Rubber  Insulation  for  Electrical    Conductors. 

There  used  to  be  a  standing  subject  of  disputation  among 
electrical  engineers  over  which  an  animated  discussion  could 
ordinarily  be  invoked  upon  the  smallest  opportunity — namely, 
the  utility  of  storage  batteries  to  central  stations.  That  sub- 
ject has  lost  most  of  its  charm  from  the  standpoint  of  a  contro- 
versialist, because  so  much  more  is  now  known  about  storage 
batteries,  both  from  practical  experience  and  from  laboratory 
study.  A  fairly  good  substitute  for  controversy  in  recent  times 
has  appeared  in  the  matter  of  specifications  for  hard-rubber 
cables.  There  are  some  persons  who  are  to  be  envied  for  the 
enthusiasm  they  can  develop  on  this  topic  at  short  notice. 
Engineers  have  b6en  using  rubber-covered  wires  of  one  kind 
or  another  for  more  than  half  a  century,  yet  the  physics  and 
tlie  chemistry  and  the  practical  applications  of  rubber-covered 
wires  are  so  complex  that  we  are  still  compelled  to  employ 
empirical  rules  in  many  important  details.  What  are  required 
are  more  information,  analysis,  generalization  and  experience 
in  the  direction  of  high-tension  cables. 


The  article  on  this  subject  by  Mr.  Fred  J.  Hall,  of  which  the 
tlrst  section  appears  on  page  1009  in  this  issue,  contains  a  num- 
ber of  useful  facts  and  practical  deductions.  It  is  pointed  out 
that  the  acetone  test  is  ofteli  misinterpreted,  and  that  the 
extractive  matter  in  rubber  is  more  likely  to  interfere  with  the 
success  of  the  vulcanization  process  than  with  the  durability 
of  the  material.  It  is  recommended  that  7  or  8  per  cent  of 
extractive  matter  in  gum,  as  obtained  by  acetone  test,  includ- 
ing free  sulphur,  should  be  regarded  as  permissible.  It  is 
claimed  in  regard  to  the  stretching  test  for  mechanical  elasticity, 
tliat  specifying  a  stretch  test  for  high-tension  rubber  insulation 
invariably  means  reducing  the  electrical  factor  of  safety.  If 
this  statement  can  be  substantiated  by  relative  observations, 
it  should  certainly  be  widely  distributed.  It  is  in  contravention 
to  views  that  have  been  published  by  persons  trained  in  the 
rubber-cable  industry.  The  paper  recommends,  however,  tiiat  in 
small  sizes  of  wire  a  stretch  test,  with  the  very  moderate  exten- 
sion ratio  of  three,  should  be  adopted. 


In  regard  to  the  high-voltage  test,  it  is  recommended  that 
either  twice  the  maximum  working  voltage  should  be  applied 
to  the  cable  for  30  minutes  or  that  2}<j  timfs  the  maximum 
working  voltage  should  be  applied  for  5  minutes.  If  these  tAvo 
aplications  are  intended  to  be  considered  in  the  light  of  experi- 
ence as  equally  severe,  the  figures  would  indicate  that  between 
these  limits  the  time  of  applying  the  voltage  should  be  inversely 
as  the  eighth  power  of  the  voltage.  A  half-hour  test  is,  we 
believe,  altogether  too  long  for  practical  use.  Even  a  five- 
minute  test  is  a  long  test  in  factory  practice,  where  many 
samples  have  to  be  tried.  A  two-minute  test  would  be  greatly 
preferable,  or  even  a  one-minute  test  We  think  the  author  is 
entirely  justified  in  taking  the  position  that  excessive  voltage 
should  not  be  applied  to  a  cable  during  tests.  One  might  as 
well  endeavor  to  determine  the  breaking  stress  of  the  Brookj-In 
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Bridge  by  loading  it  until  it  broke.  All  we  can  hope  to  ac- 
complish in  the  way  of  tests  after  manufacture  is  to  make  sure 
that  there  is  no  incipient  fault  in  the  insulation,  by  applying 
a  moderately  high  voltage  for  a  suitably  short  period,  well 
within  the  electric  elastic  limit.  This  testing  voltage  should 
not  ordinarily  be  less  than  twice  the  working  voltage  that  the 
cable  must  withstand.  At  the  same  time,  break-down  tests  on 
short  separate  samples  of  the  cable  are  very  valuable,  and  not 
one  only,  but  a  number  of  such  short  samples  must  be  tested, 
if  the  purchaser  is  to  know  what  factor  of  safety  his  cable 
possesses.  The  civil  engineer  breaks  down  test-pieces  of  the 
material  from  which  a  bridge  is  built,  and  from  a  number  of 
such  tests  he  arrives  at  a  warrantable  estimate  of  the  factor 
of  safety  of  the  completed  structure.  The  electrical  engineer 
should  follow  this  example,  and  determine  the  braking-down 
voltage  of  short  samples  of  his  cable  under  different  conditions 
of  age,  temperature  and  duration  of  test-voltage. 


A  good  word  is  given  as  to  the  meaninglessness  of  the 
"30-per  cent  rule"  for  pure  para  rubber  in  cable  coverings. 
This  30-per  cent  rule  may  be  reliable  under  certain  empirical 
conditions,  but  it  has  been  made  a  fetish.  It  resembles  the  old 
rule  that  a  pump  would  not  raise  water  above  30  ft.  because, 
as  Galileo  humorously  remarked  when  he  investigated  the 
phenomena.  Nature  ceased  to  abhor  a  vacuum  beyond  30  ft. 
It  is  reasonable  to  expect  that  as  we  get  to  know  more  about 
rubber  insulation,  engineering  specifications  will  cease  to  abhor 
a  dielectric  containing  less  than  30  per  cent  pure  para  gum. 
If  reclaimed  rubber  can  be  utilized  in  cables  all  the  better; 
and  the  manufacturer  should  be  encouraged  in  his  attempts, 
provided  that  he  does  not  conceal  or  misrepresent  the  facts. 
No  purchaser  can  be  blamed,  on  the  other  hand,  for  suspecting 
the  durability  of  a  cable  insulated  with  material  containing  an 
unduly  large  proportion  of  reclaimed  rubber. 


Transmission  in  the  Antipodes. 

We  are  fortunate  in  being  able  to  present  this  week  a  very 
full  account  of  the  first  high-tension  power  transmission  plant 
in  New  Zealand — indeed  the  first  in  Australia.  New  Zealand 
in  many  respects  an  ancient  land  of  wonders,  is  in  no  wise  more 
remarkable  than  in  the  amount  of  hydraulic  power  available 
for  development.  With  about  the  same  area  as  the  State  of 
Colorado,  the  horse-power  suitable  for  hydro-electric  utiliza- 
tion rises  to  3,700,000,  or  nearly  37  horse-power  per  square 
mile.  This  is  a  tremendous  allotment  which  should  bespeak 
an  immense  industrial  growth  in  due  season  in  conjunction  with 
the  development  of  near-by  Australia.  One  cannot  help,  in 
considering  wate.'-power,  an  instinctive  casting  forward  to  days 
in  which  the  lessetiing  fuel  supply  shall  have  shifted  the  world's 
centers  of  activity.  If  recent  forecasts  be  true,  those  days  are 
drawing  near  enough  to  be  seen  by  the  grandchildren  or  great- 
grandchildren of  men  even  now  living.  The  Waipori  plant, 
which  we  here  describe,  is  only  the  beginning  then  of  the 
utilization  of  New  Zealand's  resources.  It  is  a  typical  example 
of  high-head  working,  carried  out  along  the  lines  already  familiar 
on  our  Pacific  Coast,  and  in  very  thorough  and  workmanlike 
fashion.  The  water  of  the  Waipori  River,  taken  out  by  means 
of   a   short   ballasted   crib   dam,   is   led    for   nearly   two   miles 

.ough  a  system  of  timber  flumes  and  tunnels,  and  is  then 
I'lungcd  through  a  pipe  line  down  to  the  power  house. 


In  the  construction  of  the  flume  attention  should  be  called 
to  the  preparation  of  material  on  the  spot  by  means  of  a 
teriiporary  hydraulic  installation.  An  impulse  wheel  worked 
under  120  ft.  head  was  installed  at  a  convenient  spot,  operating 
a  saw  mill,  and  then  a  cable  tramway  about  five-eights  of  a  mile 
long  carried  the  timber  to  the  scene  of  action.  In  addition,  a 
four-mile  wooden  tramway  system  was  laid  for  bringing  the 
logs  to  the  mill,  in  which  some  1,400,000  ft.  of  lumber  were 
prepared  for  use.  This  sort  of  preliminary  engineering  is  com- 
ing to  be  an  important  economic  feature  of  not  a  few  large 
enterprises,  and  should  be  regularly  taken  into  account  as  one 
of  the  factors  in  cheap  construction.  The  Waipori  pipe  line 
is  somewhat  out  of  the  ordinary  in  that  it  is  constructed  of 
open-hearth  steel.  The  latest  practice  is  followed  in  the  omis- 
sion of  any  receiver  back  of  the  wheels,  but  an  unusual  feature 
is  introduced  in  the  form  of  an  air  chamber  kept  filled  automati- 
cally by  a  motor-driven  compressor  at  the  pipe-line  pressure  and 
serving  as  a  cushion  to  protect  against  "water-hammer."  Its 
space  is  about  210  cu.  ft.,  and  the  working  pressure  is  288- 
lbs.  per  sq.  in.  The  branches  at  the  lower  end  of  the  pipe 
line  are  of  gray  cast  iron.  The  water  is  received  on  a  pair 
of  Pelton.  wheels  for  each  generator,  regulated  by  Lombard 
governors.  The  form  of  regulation  presents  some  peculiarities, 
the  nozzles  being  provided  with  needle  valves,  but  the  regulatior> 
proper  being  by  deflecting  the  nozzles.  The  considerable  amount 
of  suspended  matter  carried  by  the  stream  has  doubtless  in- 
fluenced this  construction.  It  is  worth  noting  that  the  efficiency 
of  the  wheels  at  full  load  proved  under  test  to  be  83  per  cent, 
while  there  is  a  50-per  cent  overload  range  for  which  also  the 
duplex  regulation  serves  an  important  purpose. 


Electrically  the  plant  is  upon  familiar  lines.  There  are  at 
present  two  looo-kw,  so-cycle  generators  working  at  2400  volts. 
These  feed  a  bank  of  transformers  arranged  in  two  groups  of 
three  with  a  seventh  as. a  spare  unit.  The  connection  is  mesh 
on  the  low-tension  side  and  star  on  the  high-tension  side,  bring- 
ing the  working  e.  m.  f.  to  34,700  volts.  The  station  has- 
hydraulic  power  back  of  it  sufficient  for  three  times  the  present 
equipment  when  extensions  become  necessary.  From  the  station^ 
proceed  two  33,000-volt  lines.  The  station  wiring  is  mostly  of 
bare  copper  and  the  switching  apparatus  is,  as  in  many  recent 
stations,  elaborate  to  the  point  of  excess.  It  occupies  nearly 
as  much  space  as  all  the  rest  of  the  station,  and  must  have 
been  correspondingly  costly.  The  station,  however,  is  simple 
in  operation  and  seems  to  have  given  most  excellent  results. 
It  is  handled  by  a  staff  of  but  seven  men.  One  curious  fact 
noted  is  the  extreme  noisiness  of  the  plant,  which  compels  the 
use.  of  megaphones  in  the  operating  room  if  conversation  is 
desired.  High-head  impulse  wheel  plants  are  never  exactly 
soothing  in  their  quietude,  but  it  would  seem  that  in  this- 
case  some  extra  care  devoted  to  silencing  the  racket  would  have 
been  well  worth  the  while.  Altogether,  the  Waipori  plant  is  a 
very  good  example  of  its  class,  and  should  prove  a  substantial 
and  profitable  enterprise,  and  the  forerunner  of  many  others^ 
It  would  be  exceedingly  interesting  to  know  the  cost  of  con- 
struction of  this  plant  in  detail,  and  the  economies  that  were 
effected  by  the  adroit  use  of  local  resources  in  material  and' 
labor-saving  opportunities.  Engineers,  even  the  best  of  them, 
tend  to  get  into  ruts,  and  nothing  helps  them  out  more 
effectively  than  the  study  of  what  other  engineers,  working 
perforce  under  very  different  conditions,  have  been  able  to 
accomplish  in  the  way  of  economical  special  construction. 
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Meeting  of  the  Ohio  Society  of  Mechanical, 
Electrical  and  Steam  Engineers. 

The  eighth  annual  meeting  of  the  Ohio  Society  of  Mechani- 
cal, Electrical  and  Steam  Engineers  was  held  in  the  assembly 
room  of  the  Hollenden  Hotel,  Cleveland,  Ohio.,  on  Friday  and 
Saturday  of  last  week.  President  W.  T.  Magruder  occupied 
llie  chair  and  took  part  in  the  deliberations.  A  portion  of  the 
forenoon  on  Friday  was  taken  up  with  business  meetings  and  a 
meeting  of  the  council.  The  secretary's  report  showed  the 
organization  to  be  in  a  healthy  condition  financially.  The 
membership  is  now  249. 

The  first  paper  was  prepared  by  Mr.  W,  L.  Morris  on  the 
subject,  "Some  Suggestions  Concerning  the  Management  of 
Engineering  Societies,"  but  as  he  was  prevented  from  being 
present,  it  was  read  by  Secretary  F.  W.  Ballard,  of  Cleveland. 
Mr.  Morris  contended  that  an  organization  of  this  kind  should 
be  conducted  differently  from  a  school  and  that  all  school 
studies  should  be  eliminated.  All  papers  should  furnish  the 
society  with  something  that  can  not  be  gotten  from  books.  They 
should  contain  experiences,  with  figures  representing  the  actual 
.tests  and  results.  If  formulae  arc  used,  then  the  books  from 
which  they  are  taken  should  be  named  and  filed  with  the 
society  for  examination.  They  should  not  advise,  but  tell 
what  was  done. 

Every  society  should  have  instruments  with  which  its  mem- 
bers 'may  conduct  experiments  and  endeavor  to  arrive  at  valu- 
able results  for  the  good  of  themselves  and  the  entire  body. 
These  instruments  could  be  used  by  members  in  conducting 
the  work  of  their  eiriployers,  and  in  such  other  ways  as  might 
be  suggested  in  return  for  a  reasonable  charge.  A  committee 
should  have  charge  of  the  instruiftents  and  experiments. 

The  discussion  brought  out  the  fact  that  all  the  members 
are  ready  for  as  much  new  information  as  they  can  get,  and  a 
number  of  them  commended  the  paper  on  this  point.  They 
thought  new  experiences  especially  should  be  made  the  sub- 
ject of  papers,  in  order  that  discussion  might  bring  out  infor- 
mation to  the  fullest  extent.  However,  President  W.  T. 
Magruder  objected  to  the  statement  that  nothing  included  in 
the  school  books  and  other  books  should  be  taken  up  in  the 
papers.  He  said  that  it  is  practically  impossible  for  any  man 
to  write  a  paper  that  is  original  in  every  way  and  contains  all 
new  matter.  In  fact,  it  wonld  be  difficult  to  write  a  paper 
that  contains  any  ideas  that  arc  entirely  new.  Even  in  his  own 
paper.  Prof.  Magruder  said  the  writer  had  done  just  what 
he  advises  against. 

Some  of  the  members  objected  to  the  plan  of  purchasing 
instruments  for  the  use  of  the  society.  They  said  that  instru- 
ments used  indiscriminately  would  soon  go  to  pieces  and  to 
purchase  and  keep  ihem  in  repair  would  become  a  heavy  burden. 
The  paper  was  considered  idealistic  and  the  plan  a  good  one 
if  it  could  be  carried  out,  but  men  have  not  reached  that  stage 
where  they  can  fall  in  love  with  that  "which  is  really  ideal  in 
engineering  or  anything  else. 

MANUFACTURE     OF     I.NTANDKSCF.NT     LAMPS. 

The  second  paper  was  read  by  George  Loring,  of  Cleve- 
land, the  subject  being  "Manufacture  of  Incandescent  Lamps." 

In  his  paper,  Mr.  Loring  considered  the  manufacturing  de- 
tails relating  to  the  filament,  the  stem  and  its  mounting,  the 
bulb,  sealing  the  mount  into  the  bulb,  exhausting  the  lamp  and 
attaching  the  base.  He  then  discussed  the  manufacturing  differ- 
ences between  plain  and  graphitized  carbon  filaments,  tantalum 
and  tungsten  lamps. 

The  chief  difference  in  the  manufacturing  make-up  of  a 
graphitized  carbon  filament  lamp  compared  to  a  plain  car- 
bon is  that  the  thread  of  the  former  is  baked  in  an  electric 
furnace  before  and  after  being  treated.  The  tantalum  lamp 
varies  from  a  carbon  in  the  process  of  manufacture  chiefly  in 
the  methods  used  in  mounting.  The  tantalum  filament,  on  ac- 
count of  its  extreme  length,  is  wound  upon  trees  connected 
to  the  ordinary  stem  of  the  lamp  where  the  anchor  is  generally 


found.  The  platinum  does  not  protrude  from  the  end  of  the 
stem,  but  is  joined  to  a  small  copper  wire  with  a  tubed  end. 
This  extends  from  the  stem  for  an  inch  or  so,  and  into  it  is 
inserted  the  end  of  the  tantalum  filament,  a  connection  and 
contact  being  made  by  crushing  the  copper  together.  Xo  paste 
is  used.  The  filament  of  a  tantalum  lamp  is  entirely  different 
from  -the  cellulose  or  carbon,  inasmuch  as  it  is  a  wire  drawn 
from  the  metal  from  which  it  is  named. 

The  method  of  mounting  a  tungsten  filament  differs  from  that 
employed  with  a  carbon.  The  platinum  at  the  end  of  the  lead- 
ing-in  wires  is  entirely  embedded  within  the  sealed  portion  of 
the  stem.  The  ends,  which  generally  protrude,  are  connected 
w^ith  copper  wires  which  extend  through  the  stem  into  the  lamp 
and  are  welded  to  the  filament.  The  filament  is  alsa  pro- 
duced in  an  entirely  different  way,  the  result  being  a  thread 
made  out  of  practically  pure  tungsten. 

The  lowest  commercial  specific  power  consumption  of  an 
ordinary  50-watt  carbon  filament  lamp  is  3.1  watts  with  a  life 
of  approximately  500  hours ;  of  a  50-watt  graphitized  filament 
lamp  2.5  watts,  with  an  equal  life ;  of  a  40-watt  tantalum  lamp  2 
watts,  with  a  life  of  800  hours  on  direct  current,  600  hours,  25- 
cycle,  and  400  hours  60  cycle;  of  a  tungsten  40-watt  lamp  1.25 
watts  with  a  life  of  1000  hours.  Only  the  useful  life  is  consid- 
ered in  giving  the  above  figures,  and  the  specific  consumption  is 
based  upon  the  mean  horizontal  measurements  of  the  illumina- 
tion. 

The  highest  practical  e.  m.  f.  that  can  be  used  with  the  tanta- 
lum lamp,  Mr.  Loring  said,  is  130  volts.  With  regard  to  cop- 
per leading-in  wires,  the  speaker  said  that  he  had  had  no  experi- 
ence, but  that  he  had  no  doubt  that  Edison  had  tried  this  out 
thoroughly  in  his  e.xperinicnts,  and  that  if  copper  could  be  used 
successfully  it  would  have  been  taken  up  some  time  ago.  The 
3.8-watt  lamp  is  best  adapted  to  commercial  use  at  an  e.  m.  f. 
of  250  volts. 

In  answer  to  a  question  regarding  the  use  of  alternating  cur- 
rent with  the  tantalum  lamp,  the  speaker  said  that  the  lamp 
was  intended  originally  for  direct  current.  Alternating  current 
causes  the  filament  to  become  rough  and  it  gives  way  sooner 
than  when  used  with  direct  current. 

Regarding  the  graphitized  carbon-filament  lamps,  the  speaker 
said  that  the  first  cost  is  greater,  but  that  the  cost  of  energy 
would  be  about  the  same  as  of  the  plain  carbon  lamp.  It  makes 
up  in  greater  brilliancy  and  life  for  the  additional  original  cost. 
It  is  cheaper  to  use  a  Gem  2.3-watt  lamp  than  a  3.5-watt  car- 
bon lamp.  Of  all  the  lamps  in  use  Mr.  Loring  said  he  favors 
the  tantalum  lamp,  as  it  has  proved  a  good  one  and  the  demand 
for  it  is  now  showing  its  popularity.  The  tungsten  lamp  will 
probably  coine  in  later  on. 

The  afternoon  was  spent  in  an  inspection  of  the  factory  of 
the  Sherwin-Williams  Company,  where  every  department  of  in- 
terest to  engineers  was  given  attention. 

The  first  exercise  at  the  evening  session  was  an  address  by 
President  W.  T.  Magruder  on  "Some  Suggestions  on  Industrial 
Education  in  Ohio." 

INDUSTRIAL    EDUCATIO.V     l.V     OHIO. 

Prof.  Magruder  stated  that  the  higher  technical  education, 
as  given  at  the  State  L^niversity  at  Columbus,  at  the  Municipal 
University  at  Cincinnati,  and  by  the  Case  School  of  Applied 
Science  in  Cleveland,  continues  to  be  in  increasing  demand ; 
that  manual  training  has  been  introduced  into  the  grade  schools 
of  Columbus  and  a  number  of  other  cities,  that  it  is  flourishing 
in  Cleveland  and  in  the  new  high  school  manual  training 
annex  at  .\kron.  and  that  a  new  manual  training  high  school 
is  being  built  at  Dayton :  that  the  various  branches  of  the 
Y.  M.  C.  .\.  throughout  the  state  are  busier  than  ever  in  their 
industrial  departments,  offering  to  men  and  boys  the  technical " 
education  that  they  have  not  been  able  to  obtain  previously; 
and  finally,  that  one  or  more  manufacturing  establishments 
have  entered  the  field  of  education  and  arc  operating  shop- 
schools  for  their  apprentices.  The  one  distressing  part  of  the 
whole  outlook  is  that  very  little  is  being  done  for  the  in- 
dustrial education  of  the  masses.     Prof.  Magruder  stated  his 
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belief  that  the  establishing  of  trade  schools  is  greatly  to  be 
desired  for  the  benefit  of  a  large  number  of  younger  citizens. 
He  asked  the  society  to  instruct  the  council  to  memorialize 
the  next  session  of  the  General  Assembly,  asking  for  the 
appointment  of  a  commission  on  industrial  education  and  in- 
dustrial conditions  to  collect  facts  and  disseminate  informa- 
tion on  the  subject  of  industrial  schools,  to  advise  municipalities, 
manufacturing  corporations  and  public-spirited  citizens  on  the 
subject,  and  to  report  at  as  early  a  date  as  possible  on  the 
advisability  of  establishing  one  or  more  industrial  schools  in 
each  manufacturing  district  of  Ohio. 

H.  M.  Lane,  at  the  close  of  the  address,  made  a  motion  that 
a  committee  be  appointed  to  memorialize  the  general  assembly, 
asking  that  a  commission  be  appointed  to  take  up  the  question 
of  establishing  industrial  schools  in  the  principal  manufacturing 
cities  and  districts  of  the  state.  Messrs.  Magruder,  Miller  and 
Ballard  were  named  as  members  of  the  committee. 

Most  of  the  members  agreed  so  thoroughly  with  all  that 
Prof.  Magruder  said  that  there  was  not  much  room  for  the 
discussion  of  the  address.  A  general  need  for  industrial  schools 
is  recognized  in  the  state,  and  a  number  of  engineering  organi- 
zations have  taken  the  matter  up.  Without  doubt  the  movement 
will  result  in  something  of  advantage  to  the  industry. 

.•\  paper  read  by  W.  A.  Rowe  on  "Air  Washing  and  Humidi- 
fying and  Some  of  Its  Industrial  Applications"  was  interest- 
ing to  those  who  have  to  do  with  large  building  operations 
where  ventilation  and  pure  air  are  desired.  As  the  subject 
was  somewhat  removed  from  the  work  of  most  of  the  engi- 
neers, however,  but  little  discussion  -followed.  The  idea  of 
dehumidifying  air  for  use  in  blast  furnaces  attracted  attention, 
however,  and  the  members  will  look  forward  to  the  results  of 
the  experiments  that  are  now  under  way  in  that  direction.  Mr. 
Rowe  made  use  of  illustrations  in  the  printed  copy  of  his 
paper  to  make  the  various  points  clear. 

B.  F.  Houghton,  of  the  Cleveland  Electric  Illuminating  Com- 
pany, in  his  paper  on  "Power,  Heat  and  Light  from  Central 
Stations,"  opened  up  a  topic  of  interest  to  all  who  are  engaged 
in  the  lighting  business. 

CENTRAL   STATION    VS.    ISOLATED   PLANT    SERVICE. 

The  paper  by  Mr.  Houghton  gave  the  following  outline  of  the 
disadvantages  of  isolated  plants :  Vibration  of  building  from 
power  plant,  which  has  a  weakening  effect  upon  the  structure; 
very  often  fires  are  started  in  the  coal  storage  by  spontaneous 
combustion,  thus  endangering  the  building;  handling  coal  and 
ashci  around  the  building;  excessive  heat  in  summer  in  stores 
or  offices  over  engine  rooms;  higher  insurance  rates;  proba- 
bility of  higher  prices  for  supplies ;  losses  due  to  the  destruction 
of  properfy  and  materials  by  dust  and  moisture  from  plant; 
risk  of  damages  to  employees  and  public  through  accidents,  such 
as  explosion  of  flywheel  or  boiler. 

The  advantages  derived  from  purchasing  electrical  energy 
from  a  central  station  were  given  as ;  Continuous  service  for 
24  hours  per  day,  365  days  per  year ;  all  night  lighting  service ; 
all  night  elevator  service;  dispenses  with  a  large  percentage  of 
the  dirt  of  building;  eliminates  trouble  with  smoke  inspector 
and  neighboring  buildings. 

The  discussion  was  opened  by  a  reply  written  by  A.  M.  Allen 
and,  in  his  absence,  read  by  Secretary  Ballard.  Mr.  Allen  took 
exceptions  to  a  statement  that  central  stations  are  taking  the 
place  of  isolated  plants,  and  said  that  the  details  of  many 
manufacturing  establishments  make  it  both  cheaper  and  more 
convenient  to  operate  their  own  electrical  plants.  The  chief 
trouble  with  isolated  plants  is  that  manufacturing  concerns  do 
not  give  them  the  attention  they  deserve  and  allow  them  to 
operate  as  they  will  as  long  as  they  drive  the  machinery.  The' 
cost  of  operation  is  included  in  the  expense  account  of  the 
establishment,  and  no  trouble  is  taken  lo  ascertain  whether  they 
are  really  paying  propositions  or  not.  All  this  will  be  remedied 
when  the  manufacturer  learns  to  keep  a  record  of  the  cost  of 
his  energy  and  compares  it  with  the  cost  of  energy  from  the 
central  station.  Mr.  Allen  says  that  the  rejected  heat  from  the 
exhaust  steam  may  be  used  throughout  a  part  of  the  vear  for 


heating  the  building,  and  that  other  economies  may  be  prac- 
ticed that  are  usually  not  availed  of  at  the  present  time. 

Mr.  Allen  took  as  an  example  two  small  generating  plants,  one 
of  them  operated  by  steam  and  the  other  by  gas  engines,  each 
to  cost  complete  $10,000,  with  liberal  operating  expense  and 
depreciation,  and  showed  that  energy  may  be  produced  at  2 
cents  per  kw-hour  from  a  steam  plant  and  slightly  more  than  that 
from  a  gas  plant.  This  is  taking  into  consideration  the  use  of 
heat  from  the  exhaust  steam  for  four  months  in  the  year.  He 
said  that  the  hot  water  used  in  the  gas  plant  may  also  be  em- 
ployed for  heating,  as  the  heat  may  be  augmented  by  making  use 
of  the  hot  air  from  the  engine.  The  cost  of  production  increases 
as  the  size  of  the  plant  decreases,  he  said,  from  the  ideal  that 
he  had  taken.  On  the  other  hand,  the  energy  could  probably 
be  made  to  cost  less  with  the  use  of  larger  plants. 

It  is  true  that  the  shafting  and  belts  are  more  economical 
than  individual  motors,  where  it  is  necessary  to  group  machines 
in  certain  ways  to  secure  proper  service  from  them.  Where 
motors  cannot  be  used  to  advantage,  the  only  means  is  the 
shafting  and  belts. 

George  C.  Bennett  contended  that  there  are  isolated  plants  in 
operation  in  Cleveland  that  are  producing  energy  at  less  than 

1  cent  per  kw-hour  at  the  switchboard.  The  central  station 
charges,  he  said,  are  three  times  that  much.  He  referred  to 
plants  operated  by  gas  engines. 

Mr.  Adams  said  that  more  attention  is  now  being  given  to  the 
energy  question  than  ever  before,  but  he  thought  the  most  im- 
portant feature  of  the  subject  is  in  the  delivery.  To  that  end 
he  asked  Mr.  Houghton  the  cost  for  delivering  energy  per 
kw-hour  at  a  point  one  mile  away  from  the  central  station. 
The  reply  was  to  the  effect  that  almost  every  station  has  a 
sliding  scale  to  suit  the  conditions  found  in  the  various  shops 
and  factories  and  the  number  of  hours  per  day  that  the  motors 
are  in  use.  Where  motors  are  operated  ten  hours  a  day  every 
day  in  the  week,  energy  may  be  furnished  more  cheaply  than 
where  operated  half  time. 

E.  E.  Miller  said  that  in  Canton  a  flat  rate  is  used.  In  some 
comparatively  small  plants  the  energy  is  furnished  at  less  than 

2  cents  per  kw-hour.  In  one  factory  a  gas  plant,  costing  $16 
per  month  to  operate,  was  replaced  by  motors  which  are  cost- 
ing about  $22  per  month.  Mr.  Miller  said  he  could  not  say 
whether  the  company  can  afford  to  furnish  energy  at  2  cents  per 
kw-hour,  but  it  is  doing  so.  Bad  engineering,  another  speaker 
said,  is  the  worst  feature  of  isolated  plants.  If  plants  are  put 
in  as  they  should  be,  energy  could  be  produced  cheaper  than  ii 
can  be  purchased  from  a  central  station.  A  large  stand-by 
service  is  usually  maintained,  in  order  that  energy  may  be 
obtained  in  case  of  a  break-down  and  this  is  a  costly  feature 
also. 

In  the  case  of  some  kinds  of  plants,  as  ore  docks,  it  will  ncit 
pay  to  have  a  special  plant,  as  it  would  be  in  operation  only  about 
half  of  each  year.  However,  Pickands,  Mather  &  Company,  of 
Cleveland,  are  using  a  small  plant  to  operate  ore  docks.  It 
remains  to  be  seen  whether  it  will  really  pay  to  use  it.  It  was 
asserted  that  the  small  plants  are  abused  by  poor  attendance 
or  they  would  show  much  better  results. 

Prof.  Fernald  spoke  interestingly  of  the  use  of  gas  producer 
gas  engines  in  the  operation  of  generating  plants.  The  installa- 
tion, he  said,  will  run  from  15  to  30  per  cent  higher  than  steam 
up  to  1000  horse-power  and  about  10  per  cent  higher  from  tooo 
horse-power  to  5000  horse-power.  In  larger  plants  the  cost  will 
be  about  the  same,  as  has  beer  shown  with  a  plant  at  St.  Louis 
The  gain  in  the  cost  of  operation  will  make  up  for  the  ad- 
ditional initial  cost  in  from  one  and  a  half  to  two  and  a  half 
years,  he  said,  depending  upon  the  size  of  the  plant.  One  ton 
of  coal  will  produce  as  much  energy  in  a  gas  producer  plant 
as  two  and  a  half  tons  in  a  condensing  steam  plant. 

Prof.  Fernald  asserted  that  a  plant  can  be  operated  with 
refuse  coal,  which  is  piled  up  by  the  hundreds  of  tons  in  the 
mining  districts,  at  a  negligible  cost.  Tests  have  been  made 
along  this  line,  and  the  manufacturers  of  gas  producer  gas 
plants  are  now  getting  ready  to  fake  them  to  the  mines  as  a 
further  test  of  what  they  will  do     He  also  said  that  within  two 
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years  producer  plants  will  be  in  operation  on  lake  freighters. 
Much  thought  is  now  being  given  to  their  application  to  marine 
work,  and  one  company  has  offered  to  fit  out  a  vessel  in  order 
to  test  the  machine  for  this  purpose. 

The  use  of  gas  producer  gas  engines  for  central-station  ser- 
vice, he  said,  will  greatly  reduce  the  cost  of  producing  energy. 
They  may  also  be  used  to  advantage  for  private  plants.  There 
are  now  over  300  installations  in  generating  stations,  largely 
among  the  coal  plants  of  the  country. 

Dr.  Bemis,  superintendent  of  the  waterworks  at  Cleveland, 
told  of  a  visit  to  the  large  central  station  at  Newcastle,  Eng- 
land, where  turbines  have  been  put  in.  Energy  is  being  fur- 
nished to  several  large  factories  at  an  exceedingly  moderatt- 
rate.  Here,  it  is  believed,  the  energy  is  being  purchased  at  a 
lower  figure  than  it  can  be  produced  in  private  plants.  In  most 
cases  in  England,  he  said,  small  plants  are  holding  their  own. 
He  believes  that  some  time  in  the  future  central  stations  will 
take  the  business  of  the  country,  but  they  will  have  to  do  it 
at  a  much  lower  figure  than  is  being  demanded  at  present. 

On  Saturday  forenoon  the  members  visited  the  factories  of 
the  White  Steam  Automobile  Company  and  of  the  Warner  & 
Swasey  Company,  makers  of  telescopes,  optical  instruments 
and  machine  tools;  AUyne  Brass  Foundry,  large  bronze  and 
aluminum  castings,  and  the  Brown  Hoisting  Machinery  Com- 
pany, builders  of  hoisting  and  conveying  machinery. 

In  the  afternoon,  after  a  meeting  of  the  council,  a  business 
meeting  was  held.  Ten  new  inembers  were  elected;  it  was  de- 
cided to  hold  the  next  meeting  at  Columbus  in  May,  the  day  to 
be  fixed  by  the  council.     The   following  officers  were  chosen : 

President,  F.  W.  Ballard,  Cleveland ;  second  vice-president. 
W.  C.  McCracken,  Columbus ;  treasurer.  Mason  Chilcote,  Can- 
ton ;  members  of  the  board  of  managers,  Louis  Kiser,  of  Cin- 
cinnati, and  Mr.  Haswell,  of  Bucyrus. 

Following  the  business  meeting,  G.  A.  Jacobs  read  a  paper 
on  "Coil   Insulation  in  Electrical  .Apparatus." 

INSULATIO.V   OF   COILS. 

Mr.  Jacobs  treated  the  subject  under  three  sub-divisions: 
First,  the  insulation  on  the  wire;  second,  what  might  be  termed 
the  internal  insulation  of  the  coil,  that  is,  the  insulation  which 
fills  in  between  the  turns  of  the  insulated  wire,  usually  after 
the  coil  has  been  wound ;  third,  the  external  insulation  which  is 
placed  on  the  outside  of  the  coil  and  insulates  it  from  the 
metal  of  the  machine. 

Mr.  Jacobs  illustrated  his  paper  with  a  number  of  sketches 
and  samples  of  insulation  with  the  compound,  which  he  de- 
scribed.  The  wires  in  all  these  samples,  he  said,  are  covered 
with  plain  cotton,  and  the  compound  forced  in  between  them 
saturates  the  cotton,  which  really  serves  merely  to  separate  the 
wires.  Experiments  show  that  cotton  begins  to  break  down  ai 
125  deg.  C.  in  the  air,  but  in  a  vacuum  the  compound  will  not 
injure  the  cotton  at  300  deg.  .Answering  a  question,  Mr.  Jacobs 
said  that  the  compound  may  soften  a  little  at  200  deg.,  but  it 
strengthens  the  cotton  insulation  and  will  not  break  down  at 
that  temperature.  The  principal  use  of  the  insulating  com- 
pound is  to  keep  out  the  moisture,  and  under  ordinary  opcrat 
ing  conditions  treated  coils  are  perfectly  hard.  For  perfect  in- 
sulation, however,  the  cotton  must  not  be  charred,  but  must 
remain  intact.  The  speaker  said  that  attempts  are  being  made 
to  secure  a  wire  covering  that  will  withstand  a  much  higher 
temperature — something  that  may  be  heated  to  a  red  heat  and 
yet  remain  perfect — but  that  such  a  substance  has  not  yet  been 
found.  < 

Replying  to  a  question,  Mr.  Jacobs  said  that  he  would  advise 
the  use  of  baking  varnish  wherever  possible,  instead  of  air- 
drying  varnishes  or  preparations,  since  most  of  them  will 
absorb  moisture.  An  armature  may  be  baked  in  a  night  and  the 
cost  of  a  baking  oven  is  small.  To  further  questions,  he  re- 
plied that  almost  all  asbestos-covered  wire  is  treated  with 
varnish  in  the  course  of  manufacture,  but  if  not  it  should  bo 
so  treated  in  using. 

An  address  of  H.  M.  Lane  on  "A  Volumetric  Study  of  Cast 
Iron"  was  delivered  extemporaneously,  and  accompanied  by 
lantern  illustrations.     The  speaker  went  into  the  subject  in  de- 


tail and  followed  the  chemical  and  mechanical  changes  from 
the  pig  to  the  cast,  outlining  the  percentages  of  substances  other 
than  iron  that  enter  into  the  composition. 

Mr.  Lane  said  that  a  Pittsburg  concern  has  produced 
non-magnetic  iron  by  combining  tungsten  and  some  other 
materials  with  the  iron  up  to  8  per  cent.  He  also  talked  of  the 
cause  of  weakness  in  certain  irons,  which  he  said  are  often 
found  in  cupolo  practice.  Oxygen  is  the  greatest  enemy  of  the 
foundryman,  he  said,  and  if  air  is  admitted  in  certain  quantities 
the  product  may  be  porous  and  weak. 


Court   Criticism  of  Patent  Office  Procedure. 


The  U.  S.  Circuit  Court  of  Appeals,  sitting  in  New  York, 
rendered  a  decision  Nov.  15,  reversing  a  decision  of  the  Circuit 
Court  of  Appeals  of  the  same  district,  in  a  case  involving 
patents  on  the  wireless  cluster  type  of  fixture.  The  litigants 
were  the  Benjamin  Electric  Manufacturing  Company  and  the 
Dale  Company.  The  decision  of  the  lower  court  was  rendered 
by  Justice  Holt,  who  had  held  that  the  Dale  fixture  did  not 
infringe  the  patents  at  issue.  Justices  Lacombe,  Coxe  and  Ward 
were  on  the  bench  when  the  case  was  brought  up  on  appeal. 

It  appears  that  two  patents  were  issued  to  Benjamin  on  the 
same  date,  having  respectively  the  numbers  721,774  and  721,777. 
Three  claims  of  the  earlier  patent  were  at  issue  and  two 
claims  of  the  later  patent.  The  lower  court  held  it  to  be  very 
doubtful  whether  the  second  patent  should  not  be  regarded 
as  invalid  because  anticipated  by  the  first  patent,  under  the 
rule  that  the  patent  numbered  first  takes  precedence  of  the 
other,  and  rendered  its  decision  on  this  rule.  The  comment 
of  the  higher  court  on  this  application  of  the  rule  is  given 
below.  The  court  stated  that  it  concurred  with  the  lower  court 
as  to  the  validity  of  the  Benjamin  invention  only  because  by  a 
combination  of  parts  he  was  able  to  dispense  with  individual 
lamp  wires  and  thus  made  the  so-called  wireless  cluster  a 
commercial  success ;  but  that  three  of  the  five  claims  at  issue 
might  be  fairly  construed  to  cover  clusters  which  are  not 
wireless  and  therefore  these  cannot  be  sustained.  Then  taking 
up  the  question  of  infringement,  the  court  decided  that 
two  valid  claims  of  the  earlier  patent  were  infringed,  while  the 
bill  was  dismissed  as  to  infringement  of  the  claims  cited  from 
the  second  patent. 

The  opinion  is  severe  in  its  criticism  of  the  lower  court  in 
adhering  under  the  circumstances  to  the  rule  that  the  patent 
numbered  first  took  precedence  of  the  second  patent,  and 
drastic  in  its  comment  on  Patent  Office  procedure.  Quoting 
from  a  previous  decision  of  the  same  bench,  it  said,  "It  would 
be  a  failure  of  justice  if  the  patentee  of  a  meritorious  invention 
should  be  deprived  of  the  fruit  of  his  labors  because  an  arbi- 
trary rule  of  the  Patent  Office  has  brought  about  complicatipns 
not  contemplated."  The  opinion  then  proceeds  as  follows : 
"This  case  is  a  striking  example  of  the  unfortunate  result  of 
too  close  adherence  to  a  rule.  Benjamin  came  to  the  Patent 
Office  with  a  meritorious  invention — a  simple  one  which  was 
quite  sufficiently  d-scribed  in  a  brief  specification.  The  speci- 
fication and  the  drawings  showed  his  cluster-unit,  by  itself  and 
also  made  a  practical  commercial  article  by  the  use  of  a  cover 
and  a  switch,  varieties  of  covers  with  and  without  bushing 
being  shown.  He  asked  for  seven  claims.  The  logical  way 
would  have  been  to  include  the  genus  and  its  varieties  in  the 
same  patent,  and  half  a  dozen  claims  would  have  covered  every 
possible  combination  which  he  was  entitled  to  hold.  But  by  the 
lime  that  the  Patent  Office  got  through  with  him.  Benjamin 
was  the  holder  of  four  separate  patents  granted  upon  dmsional 
applications  split  off  from  his  original  one,  the  four  patents 
containing  together  98  claims.  It  does  not  seem  just  that  the 
patentee,  who  was  powerless  to  obtain  any  modification  of  the 
rule  for  dividing  application,  should  be  made  to  suffer  from 
such  misdirected  energy.  There  seems  sufficient  authority  to 
warrant  a  construction,  which  will  hold  that  these  two  patents, 
based  on  a  single  original  application,  isued  on  the  same  day. 
are  to  be  treated  as  a  single  one,  containing  the  five  claims 
above  quoted." 
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November  Meeting  of  the  New  York  Section 
of  the   I.   E.   S. 

At  the  meeting  of  the  New  York  Section  of  the  Illuminat- 
ing Engineering  Society,  held  Nov.  14,  Mr.  W.  S.  Andrews 
presented  an  illustrated  lecture  on  the  early  work  of  Mr.  Edi- 
son on  the  incandescent  lamp.  The  lecture  was  rendered  par- 
ticularly interesting  by  reason  of  the  fact  that  Mr.  Andrews 
spoke  not  only  from  personal  knowledge,  but  from  personal  ex- 
perience, because  he  had  worked  with  Mr.  Edison  in  the  early 
days.  Views  were  shown  of  the  laboratory  of  Mr.  Edison 
where  there  were  developed  many  methods  and  devices  that 
subsequently  became  standard  in  the  electric  lighting  industry. 
.\mong  the  most  interesting  illustrations  were  those  showing 
the  development  of  the  Edison  bipolar  generator  from  the  long 
two-coil  dynamo,  through  the  shorter  si.x-coil  type,  to  the 
latest  short  two-coil  machine,  many  of  which  have  remained  in 
continuous  service  up  to  the  present  time.  In  fact,  so  far  as 
reliability  is  concerned,  the  old  Edison  bipolar  machines  proved 
equal  to  any  modern  generators.  The  first  incandescent  electric 
lighting  system  was  the  one  installed  on  the  steamer  Columbia, 
which  was  used  continuously  for  15  years.  Mr.  Andrews  re- 
lated in  an  interesting  manner  the  various  difficulties  that  had 
to  be  surmounted  before  the  lighting  system  was  successful. 
Thus  the  first  attempt  to  place  the  conductors  underground 
failed  because  of  the  unjustifiable  assumption  that  the  elec- 
tricity would  prefer  to  follow  the  low  resistance  of  the  copper 
rather  than  the  high  resistance  of  the  soil.  When  the  bare  con- 
ductors were  placed  in  sand,  a  fair  amount  of  success  was 
obtained,  but  the  insulation  disappeared  when  moisture  reached 
the  sand.  The  third  attempt,  when  the  conductors  were  cov- 
ered with  tarred  rope,  brought  complete  success.  It  was  stated 
that  the  early  patents  issued  to  Mr.  Edison  described  in  every 
essential  detail  the  type  of  carbon-filament  lamp  that  is  yet  in 
common  use,  although  more  than  a  quarter  of  a  century  has 
been  spent  in  the  introduction  of  minor  improvements. 

After  the  lecture,  interesting  talks  were  given  by  the  fol- 
lowing gentlemen,  all  of  whom  related  instances  of  Edison's 
almost  infallible  "common  sense,"  gathered  from  personal  con- 
tact with  the  man,  and  most  of  whom  had  been  associated 
professionally  with  Mr.  Edison  in  his  development  work  here 
and  abroad:  Messrs.  T.  C.  Martin,  C.  L.  Clark,  J.  W.  Lieb,  W.  N. 
Stewart,  W.  S.  Howell,  F.  J.  Spraguc,  \V.  J.  Jenks,  J.  D.  Flack. 
R.  W.  Pope  and  Prof.  W.  D.  Marks. 

It  was  announced  that  the  next  meeting  of  the  New  York  Sec- 
tion of  the  Illuminating  Engineering  Society  will  be  held  on 
Thursday,  Dec.  12,  at  which  time  Mr.  Bassett  Jones,  Jr.,  will 
present  a  paper  dealing  with  architectural  principles  in  illumi- 
nating engineering  practice. 


High-Speed,    Electrically- Driven    Elevators. 

.•\t  the  regular  monthly  meeting  of  the  .American  Society  of 
Mechanical  Engineers,  held  on  Nov.  12,  in  the  Engineering 
Societies  Building,  New  York,  Mr.  Charles  R.  Pratt  presented 
a  paper  entitled  "A  High-Speed  Elevator,"  which  aroused  no 
little  interest.  In  it  he  described  the  gearless,  i-fo-l,  traction, 
electric  elevator  which  is  to  be  installed  in  the  two  highest 
office  buildings  in  New  York,  pointing  out  its  advantages  over 
other  types  and  also  its  defects. 

The  driving  mechanism  is  located  over  the  hoistway  with  a 
traction  sheave  and  a  brake  pulley  on  the  motor's  armature 
shaft.  The  ropes  from  the  car  pass  over  this  traction  sheave, 
down  under  an  idler  sheave  and  again  over  the  traction  sheave 
and  down  to  the  counter-balance,  giving  two  half  traction  turns 
over  the  traction  sheave  to  drive  the  difference  in  weight  be 
tween  the  car  and  the  counter-balance.  This  traction  has  been 
found  to  be  sufficient  in  ordinary  passenger  elevator  service, 
especially  in  high-rise  elevators,  on  account  of  the  weight  of 
the  ropes  and  variable  counter-balance  chains  or  ropes,  the  lat- 
ter leading  from  the  bottom  of  the  car  to  the  bottom  of  the 


counter-balance,  thus  adding  to  the  constant  load  on  the  ropes 
leading  to  each  face  of  the  traction  sheave,  thereby  reducing 
the  variable  difference  in  traction  load  caused  by  the  variable 
passenger  load.  The  car  speed  of  600  ft.  per  minute  requires 
a  speed  in  the  hoisting  motor  of  57  r.  p.  m.  The  loss  of  motor 
efficiency  at  this  low  speed  is  compensated  for  by  the  saving  in 
friction  loss  due  to  the  elimination  of  all  transmission  gearing 
between  the  motor  and  the  ropes. 

The  brake  pulley  being  about  the  same  in  diameter  as  the 
traction  sheave,  requires  a  frictional  resistance  of  the  brake 
shoe  equal  to  the  net  load,  or  the  same  that  is  required  by  a  safety 
device  on  the  car  to  stop  the  car  by  gripping  the  steel  guide 
rails.  The  usual  reduction  in  speed  is  made  by  the  dynamic 
action  of  the  motor  nearly  to  a  stop :  the  brake,  however,  must 
be  able  to  do  this  alone  if  required. 

The  elevator  eliminates  friction  of  worm,  spur,  screw,  or 
rope  and  sheave  gearing;  excessive  size  of  winding  drums;  de- 
pendance  upon  automatic  limit  stops  and  the  inertia  of  a  mov- 
ing mass  of  metal  and  water  in  hydraulic  elevators.  The  two 
distinct  advantages  that  the  traction  elevator  has  over  all  others 
are  unlimited  rise  and  safe,  normal  limit  stops.  This  type  of 
elevator  has  been  used  for  high-class  passenger  service  but  a 
few  years,  and  although  the  author  knows  of  no  troubles  in  its 
operation  or  of  accidents  to  suggest  danger,  he  feels  that  the 
omission  of  positive  speed  control  and  holding  power  is  too 
important  a  safety  factor  to  be  ignored  in  elevator  service.     He 
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suggests  that  this  can  be  easily  restored  without  detriment  by 
replacing  the  brake  pulley  with  a  worm  gear  having  its  worm 
driven  by  an  electric  motor,  called  the  controlling  motor.  Other 
changes  necessitated  would  be  as  follows :  The  worm  gear 
ratio  should  be  such  as  to  obtain  the  greatest  efficiency  in  the 
controlling  motor  at  the  greatest  range  of  speed  by  its  field 
regulation.  The  construction  of  the  worm  should  be  such  that 
it  cannot  be  driven  by  its  worm  gear  by  making  its  angle  of 
thread  below  5  deg.  and  by  using  larger  diameter  thrust  wash- 
ers. The  controlling  motor  should  be  connected  in  circuit  with 
the  hoisting  motor  so  that  the  motors  will  synchronize  with 
each  other  in  starting,  stopping  and  speed  regulation. 

The  following  advantages  arc  claimed  for  this  system  :  With 
both  motors  on  open  circuit,  the  car  gradually  and  positively 
stops,  because  it  cannot  drive  the  worm  gear.  With  the  hoist- 
ing motor  on  open  circuit  and  driving  against  gravity,  with  a 
heavy  load,  the  fuse  of  the  controlling  motor  blows  and  the 
motor  stops;  when  driving  in  the  direction  of  gravity  or  with 
a  light  load  against  gravity,  the  controlling  motor  drives  the 
traction  sheave  under  the  control  of  the  operator  in  the  car 
and  brings  the  car  to  its  floor.  With  the  controlling  motor  on 
open  circuit,  the  fuse  of  the  hoisting  motor  blows,  and  the  car 
gradually  stops.  The  controlling  motor  governs  acceleration  by 
its   field   regulation   and   the   hoisting  motor   requires   no   finely 
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graduated  starling  resistance.  The  controlling  motor  governs 
the  speed  when  driving  with  gravity  and  the  hoisting  motor  re- 
quires no  armature  shunt.  These  advantages  are  obtained  with 
the  two  motors  connected  in  parallel ;  the  same  or  possibly  bet- 
ter results  may  be  obtained  if  they  are  connected  in  scries  with 
slightly  different  action. 

The  action  of  the  worm  gear  may  be  easily  followed  by 
reference  to  the  accompanying  illustration.  On  the  shaft  of  the 
hoisting  motor,  3,  is  a  worm  gear,  9,  the  teeth  of  which  engage 
In  the  worm,  10,  driven  by  motor,  12.  The  thread  of  worm 
10,  has  such  a  small  pitch  that  no  amount  of  pressure  against 
the  threads  of  the  worm  could  cause  it  to  revolve.  The  hoist- 
ing drum  is  thus  locked  and  no  motion  is  possible  until  motor 
12  revolves  the  gear  9  through  the  worm  10. 

Motor  12  is  compound  wound  and  is  connected  in  parallel 
with  motor  3.  The  latter  motor  has  a  rating  10  times  as  large 
as  that  of  motor  12,  and  the  latter  revolves  20  times  as  fast  as 
motor  3.  This  high  speed  gives  it  a  flywheel  action  that  insures 
perfect  acceleration  in  starting  and  stopping  the  car.  In  hoist- 
ing one  switch  closes  the  circuits  of  both  motors  simultaneously 
and  both  motors  start  together  to  hoist  the  load.  At  each 
change  of  speed  one  switch  closes  a  circuit  that  makes  the  two 
motors  synchronize  with  each  other  in  speed.  In  stopping,  a 
small  friction  brake  can  be  used  on  motor  12  to  bring  it  to  a 
full  stop  promptly ;  but  no  brake  is  required  to  hold  the  car  at 
rest  or  to  keep  it  from  exceeding  its  normal  speed.  In  lower- 
ing, motor  3  is  driven  as  a  generator  by  the  weight  of  the  car 
and  counterweight  and  motor  12  tends  to  drive  the  gear  faster 
tlian  the  hoisting  motor  would  allow  it  to  be  driven.  This  adds 
slightly  to  the  load  that  drives  the  motor  as  a  generator,  but 
permits  motor  3  to  return  energy  to  the  line. 

Failure  of  the  circuit  to  either  or  both  motors  when  lowering 
would  not  permit  the  car  to  increase  its  speed,  and  as  oil  buffers 
are  provided  to  stop  the  car  at  full  speed,  safety  is  assured. 
The  positive  safety  obtained  by  this  method  of  control  would 
compensate  for  some  slight  loss  in  efficiency.  The  synchronous 
operation  of  the  two  motors  is  simple.  In  hoisting,  the  smaller 
motor  follows  the.  larger  motor  and  does  its  share  of  useful 
work.  In  lowering,  the  motors  act  as  a  booster  set.  The  larger 
motor,  therefore,  retains  the  same  functions  as  at  present.  It 
is  assisted  in  hoisting  and  driven  in  lowering  by  the  smaller 
motor,  which  has  a  slightly  greater  relative  speed. 


Meeting     of   the    Chicago     Section    of   the 
Illuminating  Engineering  Society. 

A  meeting  of  the  Chicago  section  of  the  Illuminating  Engi- 
neering Society  was  held  Nov.  14,  to  listen  to  the  paper  by 
Messrs.  V.  R.  Lansingh  and  C.  VV.  Heck  on  "Fixture  Design 
from  the  Standpoint  of  an  Illuminating  Engineer."  Mr.  Lan- 
singh presented  this  paper  in  person.  Among  the  suggestions 
made  in  the  paper  are  the  following:  A  reflector  should  be  used 
over  lamps  placed  in  hemispheres.  This  may  be  of  white  as- 
bestos, but  preferably  something  with  better  reflecting  surface. 
Several  forms  of  hemisphere  fixtures  were  shown.  The  same 
thing  applies  to  art  glass  box  fixtures.  Curves  were  displayed  to 
show  the  great  increase  in  candle-power  at  all  useful  angles  by 
the  use  of  reflectors  in  ceiling  fixtures  of  the  bowl  type.  A  sug- 
gestion was  taken  from  the  U.  S.  government  specifications 
that  small  reflectors  be  placed  over  lamps  use<l  inside  large 
enclosing  globes.  The  use  of  reflectors  inside  of  art  glass 
brackets  was  recommended.  He  strongly  recommended  the  use 
of  fixtures  with  sockets  pointing  straight  down,  rather  than  at 
the  common  angle  of  45  degrees,  because  of  the  difliculty  of 
efficiently  shading  the  lamp  and  covering  the  lamp  filamoiu  if 
the  lamp  is  placed  at  an  angle. 

Mr.  Walter  D.  Steele,  in  discussion,  expressed  the  opinion 
that  the  design  of  electric  fixtures  had  been  in  the  past  too  nnu-h 
in  conformity  with  gas  fixtures,  as  the  electric  fixtures  did  not 
have  the  limitations  of  gas  as  to  location.  He  advised  placing 
them  higher  and  in  fixtures  not  in  conformity  with  the  conven- 
tional gas  designs. 


Mr.  S.  M.  Bushnell  endorsed  the  neat  appearance,  good  dif- 
fusion and  good  illumination  secured  with  the  ceiling  hemisphere 
when  installed  with  a  single  lamp  and  reflector,  as  recom- 
mended in  the  paper.  He  also  emphasized  the  necessity  of 
pointing  sockets  straight  down,  in  order  that  the  lamp  filament 
may  be  easily  hidden.  As  the  efliiciency  and  light  intensity  of 
incandescent  filaments  gel  higher  year  by  year,  this  becomes 
more  important. 

Mr.  Pcirce  Anderson,  of  D.  H.  Burnham  &  Company,  speak- 
ing from  an  architect's  standpoint,  thought  it  desirable  to  elim- 
inate the  fixture  entirely  if  possible,  as  a  lot  of  protruding  fix 
tures  interfered  with  the  effect.  He  described  at  length  the  pro- 
vision made  in  the  new  Union  Station  at  Washington  for 
lighting  the  large  waiting-room,  and  also  the  concourse,  with 
but  few  exposed  sources  of  light. 

Mr.  E.  W.  Lloyd  thought  that  while  it  was  a  good  plan  to 
get  away  from  the  conventional  gas-fixture  idea,  nevertheless, 
for  reasons  of  cost  and  convenience,  such  fixtures  must  neces- 
sarily be  common  for  a  number  of  years  to  come,  and  the  study 
of  eflicient  arrangements  for  use  with  such  fixtures  was  impor- 
tant. He  thought  the  society  should  have  more  papers  of  this 
kind,  taking  up  practical  details. 

Mr.  J.  R.  Cravath  emphasized  one  practical  detail  frequently 
forgotten  and  by  many  unknown,  of  the  importance  of  an  as- 
bestos disc  used  at  the  neck  of  all  enclosing  globes  to  keep  out 
dirt.  Such  discs  are  seldom  seen,  but  are  very  important,  both 
on  account  of  looks  and  service.  He  also  told  a  number  of 
stories  to  illustrate  how  important  it  is  that  anyone  planning  a 
job  of  lighting  should  watch  carefully  to  see  that  specifications 
are  carried  out  in  detail ;  otherwise,  by  slight  changes  which  are 
very  likely  to  be  made  by  the  fixture  dealer  or  fixture  hanger, 
many  of  the  results  aimed  at  may  be  defeated. 

It  was  voted  to  devote  the  Dec.  12  meeting  to  the  subject 
of  "Special  Lighting  of  Downtown  Streets,"  as  the  business 
men  of  several  streets  in  Chicago  are  contemplating  special 
spectacular  lighting,  and  there  is  general  interest  in  the  subject 
at  the  present  time  in  Chicago. 


CURRENT  NEWS  AND  NOTES. 


THE  UNIVERSITY  OF  MONTANA  Branch  of  the  A.  1. 
K.  E.  at  its  last  meeting  elected  the  following-named  officers : 
Prof.  Robert  Sibley,  president;  Mr.  James  Slack,  vice-president; 
Mr.  Sidney  R.  Tuch,  secretary,  and  Mr.  Chas.  Barret,  treasurer. 
The  branch  has  a  large  active  membership  and  many  interesting 
meetings  are  being  planned  for  the  winter. 


DAM  IN  NIAGARA  RIIER.—U  is  stated  that  plans  for  a 
submerged  dam  across  Niagara  River,  just  above  the  Falls,  are 
being  considered  by  the  International  Waterways  Commission. 
and  a  favorable  report  will  probably  be  submitted  to  Congress. 
Members  of  the  commission  believe  this  scheme  will  restore  the 
lake  levels,  and  it  is  said  that  the  dam  will  not  affect  the  falls. 


PITTSFIELD  SECTION,  A.  I.  E.  £.— The  second  meeting 
of  the  Pittsfield  section  was  held  Nov.  14,  in  the  large  dining 
room  of  the  Hotel  Wendell.  One  hundred  and  ten  members 
were  present  and  listened  to  a  very  clear  and  iiUeresting  ad- 
dress by  Mr.  H.  H.  Barnes,  Jr..  on  "The  Practical  Side  of 
the  Curtis  Steam  Turbine."  The  lecture  was  illustrated  with  a 
large  number  of  lantern  slides,  showing  details  of  construction. 
Mr.  Barnes  brought  out  the  great  economies  which  have  been 
effected  by  the  use  of  these  machines  both  in  the  matter  of  space 
and  steam  consumption.  The  remarkable  growth  of  this  busi- 
ness was  shown  by  figures  giving  the  total  kilowatt  capacity 
installed  at  the  various  periods  during  the  four  and  one-half 
years  in  which  these  machines  have  been  developed.  The 
Pittsfield  sectiorr  has  adopted  the  plan  of  admitting  to  its 
membership  "local"  and  "student"  members.  The  membership 
has  been  increased  from  about  20  at  the  beginning  of  the 
season  to  about  200,  and  great  interest  is  being  manifested  in 
next  meeting  will  be  held  on  Dec.  6. 
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PLATINUM  DEPOSITS. — According  to  a  recent  consular 
report  extensive  plantinum  deposits  have  been  located  in  the 
province  of  Lloro,  Colombia.  The  government  has  assumed  a 
monopoly  of  the  utilization  of  these  deposits. 


INDUSTRIAL  .FREEDOM.— M  Norfolk,  Va.,  on  Xov.  16, 
I  he  American  Federation  of  Labor  by  a  vote  of  154  to  50  re- 
fused to  place  itself  on  record  as  favoring  the  government 
ownership  of  railways  and  mines,  the  question  having  come  up 
on  a  resolution  offered  by  Herbert  Crampton,  of  the  Amalga- 
mated Carpenters,  to  amend  the  economic  platform  adopted  at 
Minneapolis  last  year  so  as  to  include  railroads  and  mines  in 
the  favorable  action  taken  at  that  time  on  the  "nationalization" 
of  telegraph  and  telephone  properties.  The  opponents  took  the 
ground  that  government  ownership  of  mines  and  railways  would 
prevent  all  strikes,  no  matter  how  peaceably  they  might  be  con- 
ducted, and  that  with  a  federal  government  opposed  to  labor  it 
might  prove  a  death  blow. 


MARCONI  STATION  BURNED.—Specia\  advices  from 
Xantucket,  Mass.,  state  that  the  Marconi  wireless  station  at 
Siasconset  was  destroyed  by  fire  on  Nov.  15.  This  station  was 
the  first  to  be  established  on  this  side  of  the  ocean  for  commer- 
cial purposes,  principally  for  reporting  vessels.  The  fire  de- 
stroyed the  engine  and  engine  house,  a  large  amount  of  wireless 
apparatus,  the  lodging  house  of  the  operators  and  several  smaller 
buildings.  The  big  mast  escaped  and  can  easily  be  connected 
with  the  new  instruments.  The  loss  is  between  $6,000  and  $7,000. 
The  Marconi  Company  has  begun  prompt  measures  to  restore 
its  wireless  station  at  Siasconset,  Mass.  A  new  equipment  has 
been  ordered  and  early  restoration  of  the  plant  is  expected. 
Meantime,  the  service  will  be  carried  on  through  South  Well- 
fleet. 


CHASING  CORPORATIONS.— Before,  the  National  Grange 
at  Hartford,  on  Nov.  13,  President  McUen,  of  the  New  York, 
New  Haven  &  Hartford  Railroad,  which  has  lately  been  apply- 
ing electricity  to  its  system,  made  a  very  vigorous  address  in 
which  he  characterized  the  late  attacks  on  corporations  to  a 
drunken  debauch,  and  said :  "The  country  has  been  having  the 
time  of  its  life.  We  have  been  chasing  the  corporations  until 
it  has  got  on  our  nerves;  we  are  tired  of  the  life  we  have  been 
leading;  we  have  got  to  rest.  When  wc  awake  it  will  appear  to 
have  been  a  costly  dream.  When  we  have  mended  the 
smashed  furniture,  the  broken  crockery,  we  will  lay  by  for  a 
time  and  accumulate  the  wherewithal  to  repair  the  waste  of  our 
debauch.  We  may  not  think  quite  so  well  of  ourselves  for  some 
time,  our  leaders  will  not  look  quite  so  large  in  our  eyes  again, 
but  we  forget  quickly  and  we  can  only  forget  the  whole  miser- 
able business  after  we  have  paid  the  bill  and  have  well  learned 
ou-r  'esson.  There  will  be  a  measure  of  compensation,  not 
without  its  value." 

AGAINST  ELECTROCUTION— U  is  announced  from 
Berlin,  Germany,  that  Prof.  Freudcnthal,  the  distinguished  Ger- 
man criminologist  who  went  to  New  York  to  study  the  use  of 
electricity  in  carrying  out  death  sentences  with  a  view  to  the 
adoption  of  the  system  in  Germany,  advises  against  its  substitu- 
tion for  hanging  and  decapitation  now  in  vogue  here.  Prof. 
I-'reudenthal  witnessed  an  execution  by  electricity  at  Auburn 
Prison,  New  ^'ork.  He  says  that  the  chair  is  preferable  to  the 
t.illows  or  the  block  from  on^;  standpoint  of  the  spectators, 
liccausc  the  human  agency  whereby  death  is  caused  is  not  so 
.-.pparent,  but  that  this  advantage  docs  not  compensate  for  the 
torture  the  spectators  suffer  in  the  uncertainty  as  to  just  what 
moment  death  occurred,  or  if  it  has  occurred  at  all.  On  the  oc- 
casion on  which  Prof.  Freudcnthal  was  present  the  spectators 
had  a  distinct  impression  that  the  heart  of  the  condemned  man 
continued  to  beat  after  the  first  application  of  the  voltage,  which 
was  followed  by  a  second  application.  Prof.  Freudcnthal  also 
finds  that  the  length  of  the  torture  suffered  by  the  condemned 
makes  the  adoption  of  electricity  undesirable  in  Germany 


NIGHT  IN  LONDON. — We  shonld  alter  two  of  our  impres- 
sions of  England,  according  to  Mr.  Thomas  A.  Janvier — our 
idea  that  London  is  dark  or  gloomy  at  night,  except  in  a  few 
neighborhoods,  and  our  "belief  in  English  phlegm."  "Eagerness 
— to  get  somewhere  or  to  do  something,  and  to  get  it  or  do  it 
in  a  desperate  hurry — is  what  one  sees  by  night  (and  by  day. 
too)  in  London  streets,"  writes  Mr.  Janvier  in  the  December 
number  of  Harper's  Magazine.  As  to  the  lights  o'  London, 
Piccadilly  Circus  is  the  heart  of  them — "an  all-pervading  electric 
glare."  Even  London  Bridge  is  brightly  lighted.  The  photo- 
graphs of  London  by  night  accompanying  the  article,  show  quite 
wonderful  effects  from  the  camera.  They  were  made  by 
Arthur  Hewitt,  and  are  reproduced  in  tint.  Paris  is  often 
spoken  of  as  "La  Ville  Lumiere,"  but  is  a  hollow  mockery  in 
that  respect,  for  only  one  or  two  thoroughfares  are  brilliantly 
lighted.  The  rest  are  sunken  in  Cimmerian  gloom,  and  the 
same  might  be  said  of  the  London  suburbs. 


AMERICAN  TRACTION  PROGRESS.— A  special  cable 
dispatch  from  Berlin,  of  Nov.  16,  says :  "Herr  Wittfield,  privy 
cotmcillor  and  the  electrical  expert  of  the  Prussian  railway 
ministry,  who  took  a  commission  of  experts  to  the  United 
States  recently  for  the  purpose  of  studying  electrical  transporta- 
tion problems,  said  to-day :  'America's  progress  in  electrical 
rapid  transit  since  my  previous  visit  there  is  astonishing — amaz- 
ing. Not  only  have  the  roads  for  municipal  rapid  transit  been 
greatly  increased,  developed  and  perfected,  but  electricity  is  ap- 
plied more  and  more  to  standard  gage  roads.  It  interested  me 
especially  to  see  that  the  practical  Americans  are  now  using 
almost  exclusively  the  single-phase  alternating  current.  The 
continuous-current  roads  which  predominated  in  my  previous 
visit  are  dropping  further  and  further  into  the  background.  The 
.'\merican  roads  are  built  excellently.  It  is  astonishing  to  see 
with  what  simple  means  the  Americans  get  splendid  results, 
even  where  money  is  lacking.  We  were  astonished  at  the 
gigantic  development  of  electrical  roads  in  Indiana  and  the 
thinly  settled  states,  like  Oregon.'  Herr  Wittfeld  added  that 
the  visit  of  the  German  experts  will  have  practical  results. 
Their  observations  in  the  United  States  will  be  utilized  in  electri- 
fying the  Berlin  and  suburban  roads.  Work  on  the  plans  of 
these  improvements  has  been  begim,  but  it  will  require  several 
years  to  finish  them." 

INTEREST  IN  STOCKS.— One  of  the  hopeful  outcomes 
of  the  recent  financial  depression  has  been  the  increase  in  the 
number  of  stockholders  in  all  the  great  corporations,  even  where 
probably  least  expected.  For  example.  Western  Union,  which 
has  for  many  years  been  regarded  as  one  of  the  best  invest- 
ment securities  on  the  market,  and  is  generally  held  on  to  very 
tightly  has  shown  almost  an  increase  in  the  face  of  a  slump  in 
price  during  the  year  from  86  to  63.  The  number  of  new  ac 
counts  opened  during  the  quarter  previous  to  Oct.  I  was  434, 
or  a  gain  in  number  of  stockholders  of  118.  For  the  first  month 
of  the  new  quarter  since  Oct.  i  the  number  of  new  accounts 
opened  has  been  407,  or  a  gain  of  175.  This  makes  the  gain 
for  one  month  larger  than  that  for  the  whole  preceding  quarter. 
This  is  particularly  significant  in  view  of  the  fact  that  the 
total  number  of  persons  holding  Western  Union  stock  is  ap 
proximately  14.200.  The  exact  figures  for  the  American  Tele- 
graph &  Telephone  Company,  another  standard  industrial,  could 
not  be  obtained,  but  the  representatives  of  the  company  in  New 
Vork  stated  that  their  gain  in  stockholders  taking  small  blocks 
of  shares  was  running  up  into  big  figures.  He  said :  "This  is 
something  that  wc  have  been  trying  to  bring  about  for  a  long 
time.  It  has  so  happened  with  us  as  wc  have  issued  new  stock 
wc  have  taken  over  new  properties  that  we  have  found  the 
principal  stockholders  loaded  up  with  about  all  that  they  could 
hold,  and  we  have  had  to  canvass  to  get  other  holdings.  But 
once  wc  can  get  the  people  in  and  get  them  interested  in  buying 
a  solid  interest-paying  security  as  an  investment  everybody 
will  be  pleased."  The  Saturday  Evening  Post  has  just  pub- 
lished a  couple  of  interesting  articles  on  the  promise  of  tele 
phone   investments. 
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FRANKLIN.— A  very  fine  portrait  medallion  of  Benjamin 
Franklin,  modelled  by  John  Flaxman,  R.A.,  and  reproduced  in 
"jasperware"  by  Josiah  Wedgwood,  will  be  tlie  frontispiece  of 
the  Christmas  Scribner. 

CARELESSNESS  WITH  FIRE.—U  is  staled  that  the  United 
States  lire  bill  for  crime  and  mischief  is  far  less  than 
the  bill  for  carelessness  in  handling  heating  and  lighting  appa- 
ratus, matches,  cigarettes  and  firecrackers.  I''or  their  careless- 
ness in  playing  with  fire  in  the  21  years  people  of  the  Unite! 
States  have  paid  $266,340,058,  or  i?  per  cent  of  the  total  loss, 
if  the  itemized  percentages  for  the  years  given  hold  for  the 
entire  period.  This  source  of  fires  is  more  than  double  the  total 
fire  bill  for  electric  wires,  lightning,  cyclones  and  earthquakes 
prior  to  the  San  Francisco  disaster.  Even  forest  and  prairie 
fires  can  be  added  without  equalling  the  loss  from  carelessness. 


ARGUMENT  OF  DESPAIR.— Governor  Guild,  of  Massa- 
chusetts, speaking  before  the  Cleveland  Chamber  of  Commerce 
last  week  said :  "The  one  danger  that  most  business  men  view 
with  horror  is  socialism,  the  idol  that  has  wrecked  one  republic 
after  another  and  that  crouches  to-day  like  an  incubus  upon  the 
neck  of  Australia.  The  strongest  argument  for  government 
ownership,  the  argument  of  despair,  is  that  State  ownership  is 
the  only  relief  from  graft.  The  man  who  is  doing  more  for 
socialism,  communism  and  anarchy  to-day  than  any  other  is  the 
highly  respected  business  inan  who  for  any  reason  buys  legisla- 
tion. Graft  could  never  exist  but  for  the  man  hcliind  the 
grafter." 


MUNICIPAL  FIRE  ALARMS.— i'he  Philadelphia  Ledger 
says  of  local  conditions  in  its  city,  under  municipal  ownership : 
"Philadelphia's  fire-alarm  apparatus  is  a  quarter  of  a  century 
behind  the  times ;  it  is  impossible  to  send  an  alarm  from  many 
of  the  boxes,  while  the  3300  cells  on  the  ninth  floor  of  the  City 
Hall  that  form  the  storage  battery  for  the  operation  of  the 
police  and  fire  calls  will  be  thrown  upon  the  junk  heap  within 
a  month  as  worthless  rubbish.  So  antiquated  is  the  method  of 
carrying  the  cables  into  the  City  Hall  that  a  slight  accident  could 
throw  out  the  entire  system  and  not  one  fire  alarm  or  police  call 
box  in  the  city  could  be  used.  There  is  no  emergency  main  into 
the  building,  such  as  every  large  business  house  provides,  and  in 
case  of  accident  to  the  power  plant  in  the  basement  of  the 
City  Hall,  every  fire  house  in  Philadelphia  would  be  cut  off 
from  communication  with  the  boxes."  Exactly  similar  condi- 
tions prevail  in  New  York's  fire  and  police  telegraphs  under 
municipal  management,  as  revealed  by  recent  investigations. 


NEW  TRAINING  SCHOOL.— Ai  Albany,  N.  Y.,  an  appro- 
priation of  $10,000  has  been  made  to  start  a  boys'  manual  train 
ing  and  grammar  school,  the  first  of  its  kind  in  the  country. 
In  this  school,  mathematics,  as  a  special  study,  will  be  entirely 
omitted,  and  in  its  place  brass  and  iron  working  and  casting  will 
be  taught.  The  measurements  and  planning  necessary  for  the 
initial  work  will  teach  the  boys  all  the  principles  of  arithmetic 
and  elementary  algebra.  At  the  end  of  the  course  of  study  in 
the  manual  training  school  the  graduates  will  have  mastered 
suflicient  mathematics  to  enter  the  high  schools  with  those  who 
liave  attended  the  regular  grammar  schools,  in  addition  to  hav- 
ing learned  a  handicraft.  The  sponsor  for  the  scheme  is  Mr. 
James  M.  McElroy,  the  well-known  inventor  of  the  electric  car- 
heating  and  train-lighting  systems.  Mr.  McElroy  claims  that 
working  with  brass  and  iron  holds  the  interest  of  the  boys,  so 
that  Ihey  learn  more  mathematics  in  connection  with  the  manual 
training  than  is  possible  in  a  regular  grammar  course.  The 
details  of  the  plan  have  been  worked  out  from  the  methods 
used  in  the  technical  schools  of  Sweden  and  Germany. 


valued  at  $390,989;  ingots,  bars,  sheets  and  wire,  10,227  lbs., 
valued  at  $3,210,131 ;  vases,  retorts  and  other  apparatus,  vessels 
and  parts  thereof  for  chemical  uses,  $186,398;  manufactures 
of,  not  specially  provided  for,  $1,241.  The  price  of  platinum 
rose  from  $20.50  per  troy  ounce  on  Jan.  6,  1906,  to  $38  on 
Nov.  17,  remaining  at  this  figure  until  the  end  of  the  year, 
after  which  there  was  another  slight  rise  in  price.  In  February. 
1907,  for  the  first  time,  a  distinction  was  made  between  ordi- 
nary platinum  and  hard  platinum  ;  that  is,  platinum  rich  in  iri- 
dium and  osmium,  considerable  iridium  being  allowed  to  re- 
main alloyed  in  the  platinum  of  the  ingots.  Such  hard  platinum 
was  quoted  at  $41  per  ounce  on  Feb.  23,  and  this  price  held 
until  April  6,  1907,  when  the  placing  on  the  market  of  more 
than  100  lbs.  of  platinum  by  a  new  producer  interested  in 
American  developments  checked  the  advance,  and  on  May  4, 
1907,  ordinary  platinum  was  quoted  at  $32  and  hard  platinum 
at  $35.  Then  a  gradual  decline  set  in,  and  the  present  price 
(October,  1907)  is  $23  for  ordinary  and  $25  for  hard  platinum. 

TELEGRAPH  TRANSMITTER— .\  patent  was  recently 
issued  to  Mr.  J.  C.  Barclay,  assistant  general  manager  and  elec- 
trical engineer  of  the  Western  Union  Telegraph  Company,  for 
a  keyboard  telegraph  transmitter  designed  primarily  for  use 
in  connection  with  his  page  printing  telegraph  system,  which 
has  been  referred  to  in  these  columns.  The  transmitter,  how- 
ever, is  not  limited  to  use  in  connection  with  any  particular 
system  of  printing  telegraph,  nor  to  any  particular  code  of 
transmission,  but  is  applicable  to  telegraphic  transmission  in 
general,  and  may  transmit  according  to  any  code  desired.  It 
comprises  a  number  of  adjustable  stops  or  circuit-controlling 
devices  adjustably  mounted  on  a  rotatable  drum,  and  arranged 
to  be  adjusted  in  position  according  to  the  character  to  be 
transmitted.  It  also  comprises  contact  mechanism  to  be  oper- 
ated variably  according  to  the  variable  adjustment  of  the  cir- 
cuit-controlling devices,  so  as  to  transmit  the  different  signals. 
Mr.  Barclay's  invention  consists  in  novel  and  improved  means 
for  operating  the  transmitting  contact  mechanism  variably,  ac- 
cording to  the  character  to  be  transmitted,  besides  several  other 
features,  and  the  objects  of  the  invention  are  to  improve  and 
simplify  keyboard  telegraph  transmitters,  to  render  them  cer- 
tain and  rapid  in  operation ;  to  adapt  them  for  the  employment 
of  approved  types  of  transmitting  contact  mechanism ;  to  avoid 
unnecessary  delay  between  characters  transmitted  and  to  make 
the  machine  easy  to  operate,  easy  to  inspect  and  keep  in  order, 
simple,  rapid  in  operation  and  relatively  inexpensive. 


PLATINUM  PRODUCTION.— In  1906,  14J9  ounces  of 
platinum  were  produced  in  this  country  as  against  318  ounces 
in  1905  and  200  ounces  in  1904.  The  imports  of  platinum  dur- 
ing the  year  1906  were  valued  at  $3,788,759.  as  against  $2,173,- 
(ij?  in  UX35.  distributed  as  follows:     Unmanufactured.  1267  lbs.. 


MOKE  LIGHTING  INQUIRY.- Ahhough  the  electric  light- 
ing situation  was  thoroughly  investigated  only  three  years  ago  by 
public  authorities,  with  a  record  of  several  bulky  volumes,  some 
members  of  the  Public  Service  Commission  are  anxious  to  go 
through  this  expensive  performance  again.  The  lighting  inquiry, 
if  undertaken,  will  be  in  charge  of  Commissioner  Maltbie,  who 
is  understood  to  be  anxious  for  this  opportunity.  The  first 
company  called  upon  to  produce  its  books  and  submit  to  the 
examination  of  its  officials  will  be  the  Edison.  Following  that, 
each  of  the  subsidiary  concerns  of  that  company  will  be  taken 
up  and  the  situation  in  Manhattan,  in  its  entiretj-,  made  a  matter 
of  record.  The  question  of  rates  will  receive  special  attention. 
After  the  Manhattan  situation  has  been  disposed  of  the  com- 
mission will  take  up  the  service  in  Brooklyn  and  Richmond.  The 
rates  will  also  be  considered,  and  it  is  declared  that  there  is  a 
strong  probability  of  the  commission  seeking  to  have  the  rates  . 
in  all  the  boroughs  lowered  by  legislative  enactment.  It  is  said 
that  the  commission  has  received  a  number  of  complaints  that 
the  electric  lighting  companies  insisted  on  yearly  contracts.  It  is 
the  aim  of  the  commission  to  do  away  with  this  practice  entirely. 
Another  matter  that  it  will  give  particular  attention  to  is  the 
"break  down"  service  to  business  buildings  which  have  their  own 
plants  but  which  have  to  depend  on  the  Edison  or  some  other 
company  in  case  of  a  mishap  to  their  own  pKints.  The  lighting 
companies  obviously  could  not  afford  to  put  in  plants  worth 
millions  of  dollars  in  the  hope  of  doing  chance  business  for 
one  hour. 
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Hydro-Electric    Generating    Station    on  the 
\Vaipori   River  in    New    Zealand. 

THE  amount  of  power  available  for  hydro-electric  develop- 
ment in  the  rivers  of  Xew  Zealand  is  stated  to  b  e  ap- 
proximately 3,700,000  horse-power.  While  there  are  sev- 
eral small  streams  being  utilized  for  generating  electrical  energy, 
the  most  important  hydro-electric  station  is  that  of  the  Dunedin 
City  Corporation,  on  the  Waipori  River,  in  the  province  of 
Otago.  This  station  besides  being  the  largest,  has  the  distinction 
of  being  the  only  high-tension  transmission  plant  in  Australasia. 

INTAKE. 

At  the  point  where  the  Waipori  River  leaves  its  last  elevated 
plateau  and  begins  its  final  rush  toward  the  sea,  is  the  intake, 
the  height  of  this  above  sea  level  being  1125  ft.  From  this 
point  the  river  rushes  in  numerous  cascades  through  a  vertical 
height  of  700  ft.  in  less  than  2  miles.  The  length  of  the  river 
above  the  intake  is  22  miles  and  the  catchment  area  of  the  water- 
shed is  about  95  sq.  miles.    The  discharge  at  the  point  of  intake 


run  longitudinally  with  the  streain,  and  fastened  to  the  bed- 
rock by  iron  dowels  run  in  with  neat  cement.  The  next  tier 
was  run  at  right  angles  to  the  first,  the  logs  being  finished  with 
an  adz  to  present  a  neat  seat  at  each  intersection.  The  space 
was  then  filled  with  hand-packed  rubble  as  large  as  could  be 
conveniently  placed  in  the  structure.  A  spillway  has  been  con- 
structed on  the  opposite  side  to  the  intake,  which  tends  to  divert 
the  water  clear  of  the  head-works  during  heavy  floods,  and  an 
i8-in..  scour  pipe  has  been  provided  in  order  to  draw  off  silt 
accumulations.  The  object  of  the  dam  was  to  cause  the  deposit 
of  material  carried  in  suspension,  the  material  thus  deposited 
to  form  a  wa^er-tight  structure,  and  to  reduce  the  pressure  on 
the  crib-work  to  a  minimum. 

FLUME. 

The  conduit  for  the  water  embraces  all  the  features  usually 
met  with  in  an  undertaking  of  this  class,  viz.,  earthworks,  tun- 
nels and  pipes,  and  the  total  length  from  intake  to  water  wheels 
is  11,484  fl. 

The  conduit   from  tlie  intake  tr.  the  iiensUick  is  wooden  rec- 
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has   varied   from  a  maximum  of  50  cu.   ft.  per  square  mile  to 
a  minimum  of  0.4  cu.  ft.  per  square  mile. 

The  location  of  the  intake  was  well  chosen  and  advantage  was 
taken  of  a  projecting  spur  of  rock  through  which  a  tunnel  22 
ft.  in  length  was  cut.  This  tunnel  leads  into  a  wooden  flume. 
On  the  opposite  side  of  the  river  a  similar  spur  forms  an 
excellent  key  to  the  dam.  The  rocks  also  provide  an  easy 
method  of  handling  the  head-gates.  The  tunnel  is  rectangular 
in  section,  being  8  ft.  by  4  ft.  at  the  intake  and  tapering  to  6  ft. 
by  4  ft.  at  the  junction  with  the  flume.  Kach  head-gate  is  4  fl. 
by  4  fl.  in  size  and  is  operated  by  rack,  pinion  and  pawl  with 
ratchet  levers.  The  dam  is  constructed  of  rock-filled  crib 
work,  76  ft.  long  at  the  crest,  15  ft.  in  depth,  with  a  top  width 
of  10  ft.,  and  a  bottom  width  of  32  ft.  The  limber  used  was 
obtained  in  the  vicinity,  and  none  of  the  logs  are  less  than 
8  ins    in  diameter  at  the  small  end.     The  first  bay  nf  logs  was 


langular  fluming,  except  where  it  passes  through  the  tunnels, 
built  upon  a  bench  10  ft.  wide,  mostly  excavated  out  of  solid 
rock.  Where  the  Hume  crosses  creeks  and  gullies  it  is  carried 
on  masonry  piers.  It  is  6  ft.  by  4  ft.  in  the  clear,  and  has  a 
uniform  gradient  of  8  ft.  to  the  mile.  The  joints  in  the  longi- 
tudinals are  butted  and  covered  by  battens  3  ins.  by  Yt  in.,  under 
which  is  placed  a  3-in.  strip  of  tarred  felt,  the  joint  having 
received  a  coat  of  tar  applied  hot,  and  all  butt  joints  were  run 
in  with  boiling  pitch.  The  length  of  wooden  fluming  is  8976  ft., 
and  the  six  tunnels  aggregate  726  ft.,  total  9702  ft.  Four  spill- 
ways are  provided  in  this  distance;  these  arc  for  the  purpose 
of  facilitating  repairs  to  the  flume.  The  flume  is  constructed  of 
mountain  birch,  an  abundance  of  which  exists  in  the  locality. 
A  saw-mill  was  erected  in  the  vicinity  and  worked  by  an 
impulse  wheel,  under  a  head  of  120  ft.,  located  on  the  bank  of 
the   river,  and   the   sawn   timber   was   hauled   3170   ft.   by  cable 
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tramway,  rising  iioo  ft.  in  that  length.  Fovir  miles  of  wooden 
iranuvay  were  laid  through  the  bush,  on  which  the  logs  were 
hauled  by  horses  to  the  mill.  Nearly  1,000,000  ft.  of  timber  was 
used  in  the  flume  construction,  and  400,000  ft.  of  sapwood  was 
cut  into  suitable  sizes  for  building  purposes.  The  life  of  the 
flume  is  estimated  at  from  10  to  12  years,  but  before  the  expira- 
tion of  that  time,  no  doubt,  a  tunnel  about  sooo  ft.  long  will 
be  constructed  through  the  hill  to  conduct  the  water  to  the 
penstock. 

TUNNELS. 

The  tunnels,  which  are  cut  through  the  various  spurs,  vary 
in  length  from  295  ft.  to  20  ft.,  and  they  are  jnade  slightly 
larger  than  the  flume.  One  novel  feature  in  the  construction  of 
the  tunnels  consi'ls  in  increasing  their  capacity  by  dropping  the 
invert  level  7'/i  ins.  at  the  inlet  and  rising  correspondingly  at 
''  Uet.  It  was  found  that  owing  to  the  decrease  of  frictional 
'si''  ;t  the  discharge  was  increased  by  this  means  nearly  15 
per  cent. 

Tni-ee  spillways  are  operated  by  rack,  pinion  and  pawl,  while 
the  fourth,  from  which  all  water  discharged  into  the  pipeline 
is  regulated,  is  operated  by  a  revolving  screw,  the  nut  being 
firmly  fixed  in  a  yoke  piece  which  has  two  long  arms  with  a 
cast-iron  ball  weighing  30  lbs.  at  each  end.  As  the  plane  01 
the  gates  is  at  right  angles,  one  leading  to  the  spillway  and 
the  other  leading  to  the  penstock,  the  race-man  is  able  to 
stand  in  a  position  so  as  to  operate  both  gates  simultaneously 
with  the  assistance  of  the  centrifugal  force  obtained  by  the 
cast-iron  balls. 

In  order  to  free  tlic  water  of  .ill  materials  carried  in  siis 
pension  two  catchment  basins,  to  intercept  stones,  etc.,  have  been 
constructed,  each  having  a  capacity  of  53  cu.  yds.  of  silt.  The 
flume  terminates  at  the  penstock,  which  is  constructed  of  con- 
crete, and  is  13  ft.  long  by  9  ft.  wide  and  10  ft.  deep  below 
the  sill  of  the  flume.  Two  pipes  are  built  into  the  penstock, 
each  42  ins.  in  diameter  and  provided  with  6-in.  air  vent  pipes, 
located  on  the  pipe  side  of  the  main  gates.  Before  the  water 
enters  the  penstock  it  passes  through  two  gratings,  20  ft.  apart, 
one  formed  by  wrought-iron  bars,  I'/i  ins.  apart,  lying  at  an 
angle  of  45  deg.,  and  the  other  of  galvanized  wire  netting,  i"X- 
in.  mesh,  at  an  angle  of  60  deg. 

PIPE    LINES. 

The  pipe  line  presents  some  features  of  interest,  on  account 
of  the  deviation  from  the  usual  practice.  The  steel  pipes  vary 
from   42  ins.   to  36   ins.   internal   diameter   and   vary   in   thick- 
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ness  from  %  in.  at  the  penstock  to  'A  in.  at  the  power  station 
end.  The  length  of  the  pipe  line  is  1776  ft.  The  pipes  arc 
manufactured  from  "soft  open  hearth"  steel  plates  with  a 
tensile  strength  of  between  52,000  and  56,000  lbs.  per  sq.  in. 
The  rivets  are  of  similar  quality  with  a  tensile  strength  of 
between  44,000  and  50,000  lbs.  per  sq.  in.,  all  materials  being 
submitted  to  the  usual  bending,  punching  and  cold  hammering 
tests. 


The  pipes  wei'e  made  in  20-ft.  lengths  in  the  shop  and  were 
subjected  to  a  test  25  per  cent  in  excess  of  that  given,  after 
which  they  were  cleaned  by  sand-blast,  then  heated  to  a  tem- 
perature of  300  deg.  F.  and  dipped  for  15  minutes  in  a  hath 
of  asphaltum  mixture,  containing  l^  per  cent  of  pure  linseed  oil. 

The  building  of  the  pipe  line  entailed  a  large  amount  of 
labor  and  risk  to  men  and  horses,  owing  to  the  inaccessibility  of 
the  country.  After  being  placed  in  position  in  the  trenches  the 
pipes  were  jointed  and  hand  riveted,  afterward  being  caulked 
both  inside  and  out ;  they  were  then  covered  with  soil  to  a 
depth  of  2  ft.  6  ins.  to  dispense  with  expansion  joints.  The 
variation   in   temperature   of   the   water   between   summer   and 
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winter  is  not  more  than  15  deg.  F.,  and  the  expansion  due  to 
this  diflference  will  not  be  more  than  2  ins.,  which  will  be  taken 
care  of  by  the  vertical  angles  in  the  pipeline.  Six  anchorages, 
four  of  which  are  of  solid  concrete  blocks,  6  ft.  x  4  fLx  6  ft.,  pre- 
vent the  line  iitun  creeping.  F'ive  air  valves  of  the  triple  cluster 
type  are  proi^fcd  with  shut-oflf  gate  and  extension  pieces  to 
allow  the  inflflfeand  efllux  of  air,  the  balls  being  of  hard  wood 
with  rubber  'flits.  Five  manholes  are  placed  in  the  line  to 
facilitate  fielt^Hi'eting  and  inspection. 

Owing  to  ^Rphysical  features  of  the  country  it  was  found 
impossible  to^Rlect  a  line  wholly  below  the  mean  hydraulic 
gradient,  and  recourse  had  to  be  made  to  a  tunnel  at  the  lower 
end.  This  tunnel  is  187  ft.  in  length,  with  a  gradient  of  l  in 
3'A,  and  large  enough  for  three  pipe  lines,  thus  providing  for 
future  extension.  At  the  mouth  of  the  lower  end  of  the  tunnel 
the  last  section  of  j4-in.  plate  pipe  is  attached  to  a  cast-iron 
"Y"  branch  piece,  dividing  the  water  into  two  22-in.  cast-iron 
pipes,  each  to  carry  20  cu.  ft.  of  water  per  second,  one  branch 
for  each  unit.  On  each  end  of  the  branch  of  the  "Y"  a  main 
22-in.  gate  is  placed  with  a  4-in.  by-pass.  The  valves  are  en- 
closed in  a  tower,  as  they  are  operated  by  fine  thread  spindles. 
which  require  2500  turns  of  the  hand  wheel  to  open  or  close 
them ;  a  motor  is  installed  to  operate  these.  The  rest  of  the 
pipe  line  is  of  cast  iron,  each  leg  of  the  22-in.  branch  being 
80  ft.  long,  bifurcating  by  a  cast-iron  "Y"  piece  into  two  14-in. 
branches,  each  leading  to  the  nozzle  of  the  impulse  wheel.  Each 
14-in.  branch  is  controlled  by  a  14-in.  gate  valve  with  by-pass. 
The  cast-iron  pipes  were  made  of  best  gray  iron,  having  a  ten- 
sile strength  of  not  less  than  18.000  lbs.,  and- were  cast  vertically 
in  6  ft.  6  in.  lengths,  weighing  2800  lbs. 

It  was,  of  course,  necessary  to  erect  'the  foundations  for  the 
engine  beds  before  the  pipes  were  laid,  and  considerable  diffi-" 
culty  was  met  with  in  having  to  connect  rigidly  with  two  fixed 
points  in  the  pipe  line.  The  closures  were  made  %  in.  short 
and  the  final  joints  were  run  in  with  lead  caulked  against  a 
wrought  steel  band  shrunk  over  the  flanges.  In  the  terminal 
pipe  two  extension  pipes  were  placed,  one  being  a  6-in.  branch 
to  operate  the  exciter  units,  and  the  other  a  4-in.  branch  leading 
10   tlie   air   receiver       Thf   <;vcit;'r   pipe   line   is   .so   arranged   that 
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any  two  of  the  three  exciters  may  be  operated  in  parallel  with 
the  same  hydraulic  head. 

All  cast-iron  pipes  were  tested  hydrostatically  to  a  pressure  of 
450  lbs.  per  sq.  in.,  and  the  valves  to  500  lbs.  per  sq.  in.  The 
joints  ar«  made  with  round  rubber  high-pressure  gaskets,  the 
flanges  being  recessed  for  that  purpose. 

Generally  the  whole  layout  of  the  pipe  system  is  a  departure 
from  that  usually  adopted,  more  particularly  in  respect  to  the 
entire  absence  of  receivers  at  the  back  of  the  power  house.  The 
deviation  of  water  is  made  by  the  "Y"  branches.  The  w-eight 
of  the  column  of  water  in  the  pipes  is  about  470  tons,  which  at 
full  bore  moves  with  a  velocitj'  of  5.66  feet  per  second ;  and  in 
order  to  provide  against  accident  due  to  shock  from  water  ham- 
mer, an  air  receiver  has  been  installed  which  consists  of  a  shell 
30  ft.  long  by  36  in.  in  diameter.  The  air  pressure  is  maintained 
equal  to  that  in  the  pipe  line  by  an  air  compressor  operated  by 
a  lo-hp  motor,  and  the  water  is  covered  with  a  layer  of  oil  to 
prevent  aeration  of  the  former.  The  capacity  of  the  receiver 
was  calculated  to  absorb  the  shock  of  a  sudden  stoppage  of  flow 
from  one  jet  of  the  four  main  pipes  in  six  seconds  at  full  bore; 
the  standard  working  pressure  being  288  lbs.  per  sq.  in.  The 
receiver  reclines  at  an  angle  of  26  deg.  from  the  horizontal, 
and  is'provided  with  an  automatic  float  w-hich  operates  the  con- 
troller of  the  compressor  motor. 

The  receiver  was  placed  at  the  end  of  the  malleable  line  be- 
cause it  was  impossible  to  place  it  nearer  the  nozzles ;  the  cast- 
iron  pipes  had,  therefore,  to  be  made  sufficiently  strong  to  resist 
the  shock  arising  from  water  hammer. 

As  previously  mentioned,  the  main  supply  of  water  carries  a 
large  amount  of  sludge  in  suspension,  which  renders  it  unsuit- 
able for  the  operation  of  the  hydraulic  governors.  A  supply  of 
clear  water  was  obtained  from  a  small  creek  giving  a  hydraulic 
head  of  400  ft.  at  the  power  station.  .A  small  concrete  dam  8 
ft.  high  to  the  sill  of  the  spillway  was  constructed  across  the 
bed  of  the  creek,  and  the  water  conveyed  by  a  4-in.  pipe  line. 
1807  ft.  in  length,  to  the  governor.  This  pipe  line  is  provided 
with  the  necessary  air  valves,  gate  valves  and  stopcocks,  and  is 
buried  and  securely  anchored.  It  is  tapped  at  a  height  of  250 
ft.  above  the  power  station  to  supply  the  engineers'  residences 
and  fire  hydrants,  and  in  addition  to  supplying  the  governors  the 
water  is  also  used  for  cooling  the  transformers. 

The  maintenance  and  operation  of  the  flume  are  looked  after 
by  one  man,  who  has  been  provided  with  a  small  cottage  lo- 
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catcd  near  the  penstock.  It  is  this  man's  duty  to  record  the 
water  passing  through  the  flume  and  over  the  dam  and  to  patrol 
the  whole  length  of  the  flume  twice  per  diem.  His  residence 
is  connected  by  telephone  to  the  power  station,  and  there  are 
also  telephone  stations  along  the  flume  at  each  spillway  and  one 
at  the  intake,  anrl  the  racoman  ro[>rrrt=.  to  the  power  station  from 
rch  point. 


When  making  the  efficiency  test  the  water  was  measured  by 
passing  it  through  a  square  orifice.  The  head  and  aperture  were 
accurately  measured  and  the  coefficient  of  discharge  used  was 
0.619,  and  the  results  agreed  with  the  measurements  of  the 
water  over  a  weir.  The  amount  of  water  used  during  the  ex- 
periments was  25  cubic  feet  per  second,  and  allowing  for  fric- 
tional  losses,  etc.,  the  total  theoreticaL  horse-power  at  the  power 
house  was  2185.  This  included  the  water  for  th^  lain  unit 
and     exciter.      The    spouting    velocity    at     th  jles    was 
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12.360  ft.  per  minute;  the  peripheral  speed  of  the  water  wheel? 
being  5945  ft.  per  minute. 

POWER  HOUSE. 

An  ideal  site  for  the  power  station  was  selected  on  the  bank 
of  the  Waipori  River.  The  building  is  constructed  of  con 
Crete  reinforced  with  steel  rods ;  the  metal,  gravel  and  sand  fo: 
the  concrete  were  obtained  from  the  opposite  bank  of  the  river 
and  consequently  only  the  cement  and  reinforcing  rods  had  tc 
be  transported  from  Dunedin. 

The  power  station  building  is  100  ft.  long  by  64  ft.  in  width, 
(internal  dimensions),  and  a  temporary  wall  has  been  con 
structed  at  the  down  stream  end  to  allow  of  fitture  extension 
Before  commencing  the  work  of  clearing  the  site  for  the  foun- 
dations it  was  deemed  advisable  to  clear  the  bed  of  the  river  ir. 
front  of  the  power  station  of  the  large  rocks  and  boulders  so 
as  to  provide  a  clear  channel  for  the  water  in  flood  time.  This 
dangerous  and  arduous  work  took  several  months  to  complete, 
and  the  bed  of  the  river  was  cleared  for  a  length  of  528  ft.,  thf 
result  being  that  the  normal  level  of  the  water  was  reduced  6 
ft.,  thereby  considerably  reducing  the  cost  of  the  power  station 
foundations,  as  the  floor  level  would  have  been  6  ft.  higher  if 
this  work  had  not  been  carried  out. 

Concurrently  with  the  work  of  clearing  the  river  bed  the  con 
struction  of  a  training  wall  at  the  up-stream  end  of  the  power 
station  was  proceeded  with  to  divert  the  flood  waters  from  thf 
power  station  site  and  to  form  a  permanent  protection  to  thf 
foundations  from  erosion  during  time  of  floods. 

The  foundation  for  the  wall  of  the  building  on  the  river  from 
was  taken  down  to  the  rock  bottom  16  ft.  below  the  bed  of  thf 
river,  and  is  8  ft.  wide  at  the  base,  tapering  to  4  ft.  wide  aW  th«  . 
engine  room  floor  level,  which  is  6  ft.  above  the  highest  known 
flood  level. 

The  power  station  is  divided  into  two  portions ;  the  front  por- 
tion forms  the  engine  room  and  is  100  ft.  long  by  30  ft.  wide; 
the  back  portion  is  100  ft.  long  by  20  ft.  wide  and  has  two  floors 
On  the  ground  floor  adjacent  to  the  engine  room  is  the  low- 
tension  bus-bar  corridor,  which  runs  the  whole  length  of  the 
building  and  is  7  ft.  6  in.  in  width.  At  the  rear  of  this  is  the 
transformer  room,  which  is  63  ft,  long  by  12  ft.  wide,  and  at  thf 
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rear    of    the    transformer    room    is    the    high-tension    bus-bar 
corridor,  which  runs  the  whole  length  of  the  building  and  is  9 
(t.  wide.     These  compartments  are  divided  from  each  other  by 
concrete  walls,  which  also  form  the  support  for  the  floor  of  the 
oil  switch  room  above,  which  contains  the  high-tension  and  the 
'ow-tension  remote  control  oil  switches,  the  low-tension  in  this 
case  being  2400  volts.     The  walls  and  floor  of  the  oil  switch 
room  are  constructed  of   reinforced   concrete,  the  floor  being 
:alculated  to  carry  a  distributed  load  of  40  tons.    At  the  dour 
itream  end  of  the  building,  in  the  rear  of  the  high-tension  \r 
bar  corridor,  is   the  lightning  arrester  annex,  which   is  29 
ong  by  5  ft.  6  in.  wide. 

The  main  walls  of  the  engine  room  carry  a  is-ton  travelmj 
;rane,  which  runs  on  concrete  girders  reinforced  with  steel  r<  .i 
md  partly  supported  on  concrete  corbels.  The  roof  is  ci 
(tructed  with  framed  iron  principals  at  12  ft.  6  in.  centers  an  I 
i?  sheathed  with  thin  boards,  felted  and  covered  with  galvaii 
ized  iron.  The  engine  room  and  the  oil  switch  room  are  lighii'l 
by  means  of  skylights  which  run  the  full  length  of  the  buildiiij 
»nd  there  are  also  large  windows  at  the  up-stream  end.  1  li- 
foundations  for  the  machinery  are  carried  down  to  bed  rock  : 
:hey  are  constructed  of  solid  concrete  and  are  entirely  indepcnJ 
'Mt  of  the  main  building.  The  cast-iron  pipes  conveying  the 
water  to  the  engines  are  carried  through  the  building  on  in 
iependent  foundations. 

There  are  two  main  generating  units,  each  unit  consistiiui 
ji  one  General  Electric,  looo-kw,  2400-volt,  50-cycle,  thrc. 
phase  generator,  running  at  429  r.  p.  m.  The  regula- 
■.ion  at  full  load  and  unity  power-factor  is  7  per  cent, 
ind  with  1000  kva  and  a  power-factor  of  .75  the  regulation  is 
•5  per  cent.     The  efficiency  is  95.25  per  cent  at  full  load.     The 


ditions,  are  left  wide  open,  and  the  regulation  is  adjusted  by 
means  of  movable  needles  within  the  nozzles.  The  needles  are 
of  bronze  and  operated  by  worm  gear  and  hand  wheels,  so  that 
the  quantity  of  water  flowing  through  the  nozzles  varies  ac- 
cording to  the  area  of  the  concentric  aperture  between  the 
needle  .ind  nozzle  tip,  the  latter  being  $',/i  in.  internal  diameter. 


'IG.     6. — TRANSFORMER     ROOM,     SHOWING     STEP-UP     TRANSFORMERS. 

<enerator  is  driven  by  two  Pellon  wheels,  each  4Vj  ft.  in  di- 
imetcr,  one  at  each  end  of  the  shaft.  Leading  to  each  water- 
wheel  is  the  14-in.  pipe,  so  designed  as  to  increase  the  velocity 
tt  the  nozzles.  The  flow  of  water  is  controlled  by  the  main 
id-in.  gate  valves  on  each  branch,  which,  under  operating  con- 


FIG.   7. — MAIN  SWITCHBOARD  IX   POWER  HOUSE. 

When  operating  at  full  load  the  radial  space  is  %  in.  The 
needles  are  provided  with  heavy  reaction  springs  to  ease  the 
effort  required  to  increase  the  annular  opening. 

Under  full-load  conditions  the  nozzles  are  at  the  top  position 
and  the  jet  impinges  on  the  center  of  the  buckets.  At  no  load 
the  jet  is  quite  clear  of  the  buckets  and  impinges  against  a 
heavy  iron  baffle  plate  which  deflects  the  water  into  the  bottom 
of  the  tail  race.  The  jets  discharge  across  the  river  and  strike 
the  opposite  bank.  They  act  as  an  ejector  and  special  ducts 
are  led  into  the  discharge  to  admit  air.  The  whole  of  the  solid 
casting  forming  the  nozzles  is  attached  to  the  main  pipe  by  a 
ball  and  socket  joint,  and  is  free  to  move  in  a  veitical  plane 
through  an  angle  of  4  degrees.  The  nozzles  are  raised  and  de- 
flected by  means  of  a  system  of  levers,  cut  gearing,  and  rack 
shaft  operated  by  the  hydraulic  governors,  which  are  of  the 
Lombard  type.  The  deflecting  portion  of  the  nozzles  is  counter- 
balanced by  hydraulic  pressure,  so  that  quick  action  can  be 
secured  from  the  governor  on  account  of  the  absence  of  inertia 
in  heavy  counterbalanced  weights. 

The  governors  are  provided  with  electric-control  motors  oper- 
ated from  the  table  switchboard,  which  admit  of  instantaneous 
control  of  the  speed  of  the  water-wheels.  This  control  is  of 
great  advantage  when  synchronizing.  The  regulation  of  the 
governors  is  sensitive  and  does  not  vary  more  than  4  per  cent 
from  no  load  to  full  load  and  from  full  load  to  no  load.  When 
the  load  is  thrown  off,  the  jets  are  deflected  clear  of  the  buckets. 

The  Pelton  wheels  are  capable  of  driving  the  generators  at 
50  per  cent  overload,  but  they  are  designed  to  give  the  best 
efficiency  at  full  load.  The  buckets  arc  made  of  the  highest 
grade  cast  semi-steel,  and  the  wheels  are  guaranteetl  to  safely 
withstand  the  highest  run-away  speed  attainable  under  the  ef- 
fective head  of  665  ft.  without  damage  with  the  nozzle  adjusted 
to  give  the  maximum  stream.  The  nozzles  are  pivoted  on  hea\'y 
trunnion  pins  and  the  ball  joints  are  leather  packed  with  oak- 
tanned  leather  laid  in  tallow.     .\  reaction  strut  is  provided  for 
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relieving  the  fulcrum  bolts  from  thrusts  which  are  taken  up  on 
an  independent  journal  in  line  with  the  axis  of  the  joints.  The 
wheels  are  guaranteed  to  develop  an  efficiency  of  80  per  cent 
of  the  theoretical  energy  in  the  water  delivered  to  each  wheel 
at  full  rated  load,  75  per  cent  at  three-quarters  load  and  70  per 
cent  at  half  load.  In  tests  made,  the  efficiency  obtained  at  full 
load  was  83  per  cent.  The  main  generating  units  are  spaced 
24  ft.  4  ins.  apart,  center  to  center. 

At  the  down-stream  end  of  the  engine  room  are  located  two 
exciter  units,  foundations  being  provided  for  a  third.'  Each 
unit  consists  of  a  40-kw,  125-volt  generator  coupled  to  a  60-hp 
Pelton  wheel ;  coupled  at  the  other  end  of  the  Pelton  wheel  is 
a  60-hp  induction  motor,  the  object  of  the  latter  being  to  act 
as  a  speed  regulator  for  the  exciter,  the  position  of  the  adjust- 
able needles  in  the  deflecting  nozzles  being  fixed  to  take  care 
of  the  normal  load  on  the  exciters. 

At  the  rear  of  the  exciter  units  is  the  switchboard  gallery, 
the  floor  of  which  is  8  ft.  above  the  engine-room  floor  level. 
The  center  of  the  gallery  will  be  the  ultimate  center  of  the 
power  station  when  the  plant  is  duplicated.  On  the  switchboard 
gallery  is  located  the  main  controlling  switchboard,  consisting 
of  four  generator  panels,  two  exciter  panels,  one  motor  panel, 
one  transformer  panel,  one  regulating  switch  panel,  and  two 
line  panels.  In  front  of  the  gallery  is  a  table  switchboard  in- 
clined to  a  slight  angle,  on  which  are  distributed  the  switches 
for  controlling  the  oil  switches  and  water-wheel  governors. 
These  switches  are  provided  with  red  and  green  lamps,  which 
indicate  whether  the  oil  switches  are  open  or  closed  and  the 
connections  are  engraved  on  the  marble  so  that  the  attendant 
can  see  at  a  glance  which  line  or  bank  of  transformers  he  is 
operating. 

In  the  low-tension  bus-bar  corridor  are  located  the  2400- 
volt  bus  bars  which  lead  from  the  hand-operated  oil  switches 
and  bus  bars  on  the  switchboard  to  the  remote  control  oil 
switches  controlling  the  low-tension  side  of   the  transformers. 

In  the  transformer  room  there  are  7  G.  E.  transformers,  each 
having  a  rated  capacity  of  350  kilowatts  and  arranged  in  two 
banks  of  three  each,  with  the  seventh  as  a  spare.  The  trans- 
former ratio  is  2400  to  20,000,  and  they  are  connected  in  "delta" 
on  the  low-tension  side  and  in  "star"  on  the  high-tension  side, 
with  neutral  earthed  giving  a  potential  of  34,700  volts  between 
phases.  The  primary  full-load  current  is  146  amperes  and 
the  secondary  full-load  current  17.5  amperes.  The  trans- 
formers are  oil  insulated,  water  cooled,  and  each  tank  contains 
350  gallons  of  oil.  They  are  guaranteed  not  to  exceed  a 
temperature  rise  of  35  deg.  C,  after  24  hours'  run 
at  full  load  and  50  deg.  C,  after  two  hours'  run 
at  25  per  cent  overload,  and  the  tests  prove  that  these  guarantees 
were  fully  conservative.  The  efficiency  of  the  transformers  at 
full  load  is  97  per  cent,  the  regulation  with  non-inductive  load 
1.4  per  cent,  and  at  90  per  cent  power-factor  2.8  per  cent.  Each 
transformer  is  11  ft.  high  by  4  ft.  by  3  ft.,  weighing  5.7  tons, 
and  is  connected  to  a  system  of  oil  piping  by  means  of  which 
the  oil  can  be  drained  from  the  transformer  to  a  well,  and  a 
small  electrically-driven  rotary  pump  lifts  the  oil  to  tanks  over- 
head, from  where  it  gravitates  back  to  the  transformers ;  the 
transformers  are  also  connected  to  a  circulating  water  supply. 
Each  transformer  is  mounted  on  wheels  and  can  be  shifted  off 
its  bed  on  to  a  car  and  wheeled  into  the  engine  room  so  that  it 
can  be  taken  apart  with  the  aid  of  the  overhead  traveling  crane. 

There  are  several  small  transformers  in  the  power  station 
for  various  purposes.  Three  40-kw  transformers  are  connected 
to  motor  and  lamp  circuits,  the  potential  being  regulated  by 
taps  connecting  to  the  dial  switches  on  switchboard.  Series 
transformers  are  connected  in  transmission  lines  for  operating 
the  overload  relays  and  line  ammeters. 

In  the  high-tension  bus-bar  corridor  at  rear  of  transformer 
room  are  the  bus-bars  connecting  the  oil  switches  on  the  high- 
tension  side  of  the  transformers  to  the  oil  switches  controlling 
the  line  bus  bars.  This  bus-bar  corridor  is  constructed  on  the 
cellular  principle  with  concrete  partitions,  and  all  hJKh  tension 
wires  are  kept  a  minimum  distance  of  12  in.  from  earth. 

In  the  oil  switch  room  are  located  the  remote  control  oil 
switches,    which    are    of    two    types :    There    are    four    of    the 


Westinghouse  solenoid  operated  type  which  connect  2400  volt 
bus  bars  to  the  low-tension  side  of  the  transformers,  four  G.  E. 
motor-operated  type  which  connect  the  high-tension  side  of  the 
transformers  to  the  bus  bars,  four  of  the  Westinghouse  solenoid 
tj'pe  which  connect  the  high-tension  bus  bars  to  the  35,000  volt 
line  bus  bars  and  two  G.  E.  motor-operated  type  which  control 
the  two  transmission  lines.  The  switch  compartments  are  built 
up  with  concrete  walls  separating  each  chamber,  and  the  doors 
are  hung  from  the  top,  so  that  they  are  free  to  fly  outwards  in 
the  event  of  explosion  in  the  oil  cells. 

The  controlling  circuits  for  motors,  solenoids  and  signal 
lamps,  are  taken  off  the  125-volt  exciter  circuits.  The  switches 
can  be  opened  or  closed  with  hand  levers  in  case  of  necessity, 
and  both  types  of  oil  switches  are  entirely  satisfactory  in  oper- 
ation. All  oil  switches  throughout  the  system  have  disconnect- 
ing knife  switches  on  either  side  of  each  leg,  and  the  greatest 
care  has  been  exercised  with  the  station  wiring,  exposed  bare 
conductors  being  used ;  the  only  insulated  cables  being  those 
which  connect  the  generators  to  the  switchboard  bus  bars  and 
those  which  connect  both  sides  of  the  transformers  to  the  dis- 
connecting switches. 

The  leads  from  the  transformers  are  connected  to  double- 
throw  knife  switches  on  the  low-tension  side  and  to  plug 
switches  on  the  high-tension  side,  in  order  to  admit  of  the 
spare  transformer  being  cut  in  to  replace  any  one  in  service 
that  may  give  out  in  either  of  the  two  banks.  The  connections 
to  the  plug  switches  on  the  high-tension  side  are  made  by 
means  of  heavily  insulated  flexible  cable  to  admit  of  safe  hand- 
ling with  a  potential  of  20,000  volts  to  earth.  The  double-throw 
switches  and  plug  switches  are  all  supported  on  an  angle  iron 
framework.  On  this  framework  are  also  carried  the  inter- 
connecting bus  bars  between  the  transformers  and  the  oil 
switches  on  both  sides. 

The  wiring  of  the  power  station  is  on  the  duplex  system 
throughout  and  admits  of  either  generator  being  connected  to 
either  transmission  line  through  either  bank  of  transformess. 
independently  or  in  parallel. 

In  the  lightning  arrester  annex  are  six  Westinghouse  low- 
equivalent,  lightning  arresters,  one  set  on  each  leg  of  the  two 
transmission  lines.  Each  arrester  is  of  the  standard  type  with 
d  series  of  spark  gaps  in  series  with  a  resistance  between  them 
and  the  ground.  Oil-insulated,  choke  coils  are  connected  be- 
tween the  lightning  arresters  and  the  line  oil  switches  to  pro- 
tect the  transformers  from  damage  due  to  surges. 

The  hissing  of  the  brush  discharge  from  the  high-tension 
conductors  is  very  marked  and  the  discharge  is  visible  at  night. 
It  was  found  advisable  to  have  all  insulators  carefully  cleaned 
with  dry  cloths  at  regular  intervals.  The  operation  of  the  plant 
is  extremely  simple,  and  the  only  electrical  troubles  encountered 
was  a  puncture  of  an  insulator  on  one  of  the  selector  switches 
and  a  burn  out  in  one  transformer,  the  latter  due  to  a  heavy 
surge  on  the  line. 

The  generators  were  put  into  operation  on  Nov.  3,  1906. 
and  have  been  running  almost  continuously  ever  since. 

Electrical  energy  was  first  sent  through  to  Dunedin  on  March 
19,  and  after  the  necessary  preliminary  experiments  the  whole 
scheme  was  put  into  permanent  operation  on  April  7. 

The  power  station  staff  consists  of  three  engineers,  three 
switchboard  attendants  and  one  spare  man,  who  divide  the 
shifts   between  them. 

A  gravitation  tramway  had  to  be  constructed  on  the  hillside 
t"  convey  the  material  from  a  receiving  shed  at  the  foot  of  the 
practicable  wagon  road  to  the  power  station.  The  full  truck 
descending  hauls  up  the  empty  one.  The  horizontal  length  of 
the  line  is  1980  ft.  and  the  total  fall  720  ft.  at  an  average  grade 
of  36  in  100,  the  steepest  pinch  being  i  in  1.43.  The  tramway  is 
constructed  of  birch  rails  laid  on  transverse  sleepers. 

The  power  station  being  at  the  bottom  of  a  deep  gorge  docs 
not  receive  any  of  the  sun's  rays  for  about  three  months  of  the 
year,  and  in  order  that  the  residences  for  the  attendants  should 
not  be  subjected  to  this  condition,  a  site  was  selected  on  a  spur 
about  250  ft.  above  the  power  station.  It  is  also  necessary 
that  the  houses  be  built  away  from  the  noise  caused  by  the 
impact  of  the  water  on  the  impulse  wheels,  which  is  so  deafen- 
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ing  in  the  power  station  that  conversation  can  only  be  held  by 
means  of  a  megaphone.  There  are  three  residences,  Voltaire 
Villa,  for  the  chief  engineer  and  family;  Ampere  Cottage,  for 
the  second  engineer  and  family ;  and  Faraday  House,  for  the 
third  engineer,  three  switchboard  attendants  and  the  spare  man. 
These  residences  are  all  substantially  built  and  furnished  by 
the  Council  and  the  barracks  is  provided  with  a  billiard-room 
and  library  for  the  benefit  of  those  who  have  to  live  in  this 
isolated  part  of  the  country;  there  is  not  another  residence 
within  eight  miles,  and  on  one  occasion  they  received  no  com- 
munication for  nearly  a  fortnight,  on  account  of  snow.  A 
description  of  the  transmission  line  and  sub-stations  will  be 
published  in   a   subsequent   issue. 


Leakage    Coefficient    of    Induction    Motors. 

By  R.  E.  Hellmund. 
In   the   following  a   formula   for   the  "leakage  coefficient" — 
the  ratio  of  the  total  stationary  reactance  to  the  synchronous  no- 
load   reactance — of  induction  motors  of  the  squirrel-cage  type 
will  be  given,  which,  although  not  theoretically  exact  in  every 
detail,  yet  takes  all  factors  influencing  the  value  of  the  leakage 
coefficient  into  consideration  and  produces  good  practical  results  ; 
/  =  total  width  of  iron  cores  (excl.  air  ducts). 
The  following  are  the  values  which  should  be  known  for  the 
determination  of  the  leakage  coefficient : 

fli  =:  number  of  slots  per  pole  in  the  primary. 
(J:  =  number  of  slots  in  the  secondary  per  pole. 
A  =  length  of  air-gap. 
X  =:  pole  pitch  in  air-gap. 
/.I  ^  the  length  of  the  conductor  outside  of  the  iron  core  in 

the  stator. 
Li  =  the    length   of   the   conductor   outside   of    iron    core    in 
the  rotor. 
/:=  total  width  of  iron  cores   (excl.  air  ducts). 
.4r(  =  total   ampere   turns   required   for   the   magnetization   of 

the  motor. 
.'!'/",  =  ampere  turns  required   for  the  air-gap. 

Moreover,   the   slot  dimensions   as  given   in  Fig.   1    must   be 
known  for  both  the  primary  and  the  secondary  members.    From 
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FIG.  I. — DIMENSIONS  OF  SLOT. 

these  dimensions   the   following  factor  may  be  determined   for 
each  member : 


(1) 


Also  the  following  factor  may  be  determined : 

^  —  >^  —  a^ibt stator — A)— Oj  (t.ro/or  — A).  (2) 

The  various  parts  of  the  leakage  may  be  expressed  as  follows : 


Primary  zig-zag  leakage  =  — 

k,  being  a  constant. 

Secondary  zig-zag  leakage  =:—! 
a] 

.  Primary  slot  leakage  =     '    ^^c- 
a.XV  •^' 
.V,  being  the. factor  S  determined  for  the  prini.uy. 

Secondary  slot  leakage  =—: — ^^S, 

.S\.  being  the  factor  5  determined  for  the  secondary. 

AT  "y^  A  V^  i. 
Primary  end-connection  leakage  =  Ci  — '  .^-^i 

AT,XlX^' 

(1  being  a  constam 


(3) 

(4) 
(5) 

(6) 

(7) 


Secondary  end-connection  leakage : 


(8) 


(9) 


AT.AJ^jCU 
'  ATjXly  * 
fi  being  a  constant. 
The  total  leakage  coefficient  is,  therefore : 
c=^4.tl     3.0^/5,     5A     AT.Xl^jCiXL,^..,, 

This  formula  applies  for  motors  of  the  squirrel-cage  type 
with  partially  closed  slots  in  both  the  primary  and  the  sec- 
ondary members,  and  for  motors  with  open  slots  in  one  mem- 
ber and  partially  closed  slots  in  the  other  member.  If  both 
members   have  wide  open  slots,   the   value  of  ^  miut  be   de- 


ne.   2. — I'RIMARV    WINDING   OF  CASES   I    AND   2. 

termined  by  a  somewhat  different  method;  such  motors  are, 
however,  hardly  of  practical  importance. 

The  coefficient  k,  has  a  value  of  about  .8  for  the  blocked  rotor 
condition,  while  it  is  .47  for  the  running  motor.  For  practical  cal- 
culations it  will  be  advisable  to  use  the  former  value,  since  then 
the  calculation  of  the  motor  based  upon  the  coefficient  will  be 
safe  for  all  load  cases. 

The  coefficient  Ci  may  be  assumed  to  be  .50  for  the  customary 
construction  of  squirrel-cage  rotors  with  a  short-circuiting  ring 
at  each  end  of  the  rotor.  It  may  be  assumed  to  be  .80  for  a 
rotor  constructed  with  end  plates  riveted  directly  against  the 
iron  core. 

The  coefficient  fi  varies  largely  with  the  style  of  winding 
used  and  with  the  arrangement  of  the  end-connections  rela- 
tive to  the  iron  of  the  core,  to  the  iron  of  the  bearing  brackets, 
to  other  metal  parts  and  to  each  other.     It  is,  therefore,  ad- 


FIC.   3. — PRIMARY   WINDING   OF   CASE   3. 

visable  to  find  this  value  from  tests  for  each  particular  wind- 
ing arrangement.  This  is  comparatively  simple,  since  all  other 
factors  of  the  leakage  coefficient  may  be  determined  from  the 
formula,  while  the  total  value  of  the  leakage  coefficient  may  be 
easily  determined  by  tests  on  any  motor.  It  has  been  found 
that  Ci  has  a  value  of  from  i.oo  to  1.50,  and  an  average  value 
of  1.25,  for  motors  with  a  winding  such  as  is  .shown  in 
Fig.  2.  (Case  i)  :  It  has  a  value  of  from  1.2  to  1.70,  and  an 
average  value  of  1.50,  for  the  same  style  of  winding,  but  wound 
with  thinner  wire  and  comparatively  close  to  the  bearing 
bracket.  (Case  2)  :  It  has  a  value  of  from  i.oo  to  1.50,  and 
an  average  value  of  1.20,  for  motors  with  such  a  winding  as 
is  shown  in  Fig.  3,  the  winding  also  being  comparatively  close 
to  the  bearing  bracket  and  otherwise  like  case  2.  (Case  3)  : 
It  has  a  value  of  from  .5  to  i.io,  and  an  average  value  of  .70, 
for  iTiotors  with  such  a  winding  as  is  shown  in  Fig.  4.   (Case 


FIG.   4. — PRIMARY   WINDING  OF  CASE  4. 


4)  :  The  values  for  d,  especially  those  of  case  4,  have  not  been 
checked  on  very  many  motors,  therefore  they  may  not  be  very 
exact,  but  they  may  serve  as  a  guide  in  cases  where  tests  on  a 
certain  motor  type  have  not  been  made. 

In  determining  fi  from  tests  no  very  exact  results  should  be 
expected ;  it  will  be  seen  that  fi  is  found  from  the  remainder 
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of  the  test  value  after  five  other  values  have  been  subtracted. 
It  is,  therefore,  evident  that  an  inexactness  of  a  comparatively 
small  percentage  in  the  test  will  cause  a  comparatively  large 
error  in  the  remainder,  and,  therefore,  in  Ci. 

The  value  Li  also  varies  largely  with  the  style  of  winding, 
and  it  can  be  determined  only  from  practice;  for  full  pitch 
windings  it  has  been  found  that  Li  varies  from  i.6X  to  2.3>i.  The 
value  Z,2  may  be  assumed  to  be  X  plus  twice  the  distance  of  the 
short-circuiting  rings  from  the  iron  core.  Where  air  ducts  are 
used  their  total  width  should  be  added  to  Li  and  Lj,  respectively. 

The  above  formula  and  constants  have  been  based"  on  full- 
pitch  windings,  and  are  not  intended  to  apply  to  fractional- 
pitch  windings,  but  the  formula  also  fairly  well  applies  for  frac- 
tional pitch  if  it  be  assumed  that  Li  has  the  value  it  would  have 
for  a  full  pitch  winding.  It  is  to  be  noted  that  the  dimensions 
may  be  expressed  in  any  convenient  unit  consistently  used,  that 
is,  either  the  inch  or  the  centimeter. 

It  is  evident  that  the  above  formula  for  the  leakage  coeffi- 
cient may  be  considerably  simplified  for  any  line  of  motors 
which  is  laid  out  fairly  uniformly,  because  in  this  case  some 
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of  the  factors  appearing  in  the  formula  are  practically  con- 
stant. For  rough  calculation  one  may  make  the  following 
substitutions,  and  use  the  constants  indicated 


a,+a., 

L,-k,> 

AT,     "■ 

In   motors  with   moderate  magnetic   densities   kt  is   approxi 
mately  equal  to  i.i. 

3.0(^,4-5,)  _■ 
k  "<■ 

AT,{c,XL,+c,XL,)_. 
AT,Xi' 

The  following  very  simple  formula  is  thus  obtained  for  the 
leakage  coefficient  : 


(10) 

(11) 
(12) 
(13) 

(14) 


(15) 
(16) 


''  =  *i:n-+*« 


aX'- 


(17a) 


where  k,  =  2k,. 

This  simplified  formula  should  give  fairly  good  results  after 
the  values  for  K,,  kt  and  k,  have  been  determined  for  a  certain 
line  of  motors. 


When  it  is  more  desirable  to  obtain  a  safe  value,  than  to 
obtain  a  very  exact  value,  it  may  be  assumed  for  motor  with 
partially  closed  slots  in  both  the  primary  and  the  secondary 
members  and  for  stator  case  i,  2  or  3.  in  combination  with 
rotor  case  I  or  2. 


and 


1.75        ^/  20     ,   5.5\ 

/  20      ,    4.0\ 

^VaX^'~    I  ) 


(I80) 


1.75 


(186) 


4^> 
\jayj-  '     I 

for  motor  with  partly  closed  slots  in  both  members  and   for 
stator  case  4,  in  combination  with  rotor  case  i  or  2. 

With  these  coefficients,  the  formula  will,  as  a  rule,  give  values 
which  are  too  large. 

All  of  the  values  given  above  for  ki,  and  the  coefficients  in 
formula  2  refer  to  three-phase  motors.  For  two-phase  motors 
they  may  be  slightly  different,  since  the  end-connection  leak- 
age flux  interlinking  with  all  the  phases  is  different  in  two-phase 
motors  from  what  it  is  in  three-phase  motors.  The  difference 
will  be  comparatively  small  in  case  of  the  primary  windings 
of  case  I  and  2,  while  it  will  be  larger  for  primary  windings 
of  case  3  and  4. 

In  the  accompanying  table  a  number  of  tested  values  for 
the  leakage  is  given  in  comparison  with  the  values  derived 
from  the  formulas ;  for  form.ula  17,  use  has  been  made  of  the 
average  values  given  for  fei.  In  each  case  the  length  of  the  air- 
gap  has  been  determined  from  the  observed  magnetizing 
current. 

It  will  be  seen  that  the  errors  of  formula  17  are  compara- 
tively small,  those  of  formula  18  are  rather  large  in  some 
cases,  as  is  to  be  expected ;  it  will  be  safe,  however,  to  use 
formula  18,  since  all  of  the  errors  are  on  the  safe  side. 


Abnormal   Primary   Current    and   Secondary 

Voltage  on   Placing  a  Transformer 

in   Circuit. 


By  J.  Murray  Weed. 

In  the  following  there  is  offered  an  explanation  of  the 
results  obtained  by  Messrs.  Jensen  and  Andree,  as  recorded  by 
Mr.  Jensen  in  his  article  in  the  Electrical  World  for  Sept.  14, 
on  "Abnormal  Primary  Current  and  Secondary  Voltage,  on 
Placing  a  Transformer  in  Circuit." 

Assuming  a  constant  alternating  e.  m.  f.  applied  to  the  ter- 
minals of  a  transformer,  with  open  secondary,  the  total  counter 
e.  m.  f.,  which  must  be  equal  and  opposite  to  the  applied  e.  m.  f., 
is  the  resultant  of  components  due  to  the  rate  of  change  of 
magnetism  in  the  iron,  to  the  resistance  of  the  winding  and  to 
the  reactance  attributable  to  magnetic  lines  at  least  part  of 
whose  circuit  is  outside  the  iron.  The  last  two  of  these  counter 
e.  m.  f.'s,  which  do  not  appear  in  the  secondary  circuit — not 
strictly  true  of  the  latter — but  constitute  the  e.  m.  f.  drop  in 
the  primary  windings  of  the  transformer,  become  negligible  in 
normal  operation,  with  open  secondary.  In  this  cas.e  the  counter 
e.  m.  f.  due  to  the  magnetism  in  the  iron  is  practically  equal 
and  opposite  to  the  applied  e.  m.  f.,  and  the  relative  phase  posi- 
tion and  magnitude  of  applied  e.  m.  f.,  magnetism  and  mag- 
netizing current,  may  be  represented  somewhat  as  in  Fig.  I. 
The  current  is  in  time-phase  with  the  magnetism,  with  each  in- 
stantaneous value  depending  upon  the  instantaneous  value  of 
magnetism  and  the  corresponding  rchiclance  of  the  iron.  The 
component  of  the  exciting  current  which  is  in  time-phase  with 
the  applied  c.  m.  f.,  supplying  the  losses,  is  not  shown. 

It  should  be  noted,  in  Fig.  i,  that  the  maximum  point  of  the 
magnetic  cycle,  and  of  the  magnetizing  component  of  the  ex- 
citing current,  occur  at  the  instant  when  the  e.  m.  f.  is  passing 
through  zero,  and  vice  versa.  Considering  now  the  conditions 
from  the  instant  when  the  c.  ni.  f.  passes  through  zero,  it  is  seen 
that  the  magnetism  passes  through  a  half  circle,  beginning  with 
its  maximum  value  and  ending  with  the  niaNinuim  value  in  the 
reverse  direction.     The  total  number  of  lines  cutting  the  trans- 
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former  winding  in  the  same  sense,  during  the  half  cycle  of 
e.  m.  f.  beginning  with  a  zero  value,  is,  therefore,  twice  the 
maximum  total  magnetism  in  the  core,  since  the  total  magnetism 
cuts  out  of  the  coil  in  one  direction  and  into  it  again  in  the 
opposite  direction. 

Suppose,  now,  that  the  transformer  is  inactive  with  no 
residual  magnetism  in  the  core,  and  that  the  e.  m.  f.  is  sud- 
denly applied  at  the  instant  when  it  is  passing  through  zero. 


1  -Supply  ( 
11 -Flux  111  Iron 
1 1 1-JlaBiifll/.iui;  curtfnl 

FIG.    I. — RESULTS  OF   CLOSING   CIRCUIT  AT    MAXIMUM    E.    M.   F. 

If  the  counter  e.  m.  f.'s  due  to  resistance  and  to  the  flux  in 
air  are  negligible  here  (this  assumption  will  be  made  at  first  in 
this  and  the  following  cases),  the  cycle  of  magnetism  in  the 
iron  will  be  the  same  as  before,  when  the  transformer  was  in 
normal  operation,  except  that  instead  of  starting  from  a 
maximum  value  and  going  to  a  maximum  value  in  the  opposite 
direction,  i'  will  start  from  zero,  and  must,  therefore,  pass  to 
twice  its  tormal  maximum  value.  (See  Fig.  2.)  It  is  evi- 
dent that  ( ven  though  the  normal  flux  density  in  the  core  is 
fairly  low,  it  will  be  high  at  double  normal  density,  and  the  re- 
luctance at  this  point  will  be  high.  The  magnetizing  current 
will,  undei  these  conditions,  be  large,  having  passed  from 
zero,  when  the  e.  m.  f.  was  first  applied,  to  a  large  value  at  the 
end  of  the  first  half  cycle.  During  the  second  half  cycle  both 
the  magnet  .sni  and  the  magnetizing  current  will  evidently  re- 
turn to  thi  ir  zero  values,  having  passed  through  a  complete 
cycle  of  c  lange  without  reversing  in  direction.  The  mag- 
netizing cu  rent  is  thus  a  pulsating  current,  with  a  maximum 
value  which  will  be  very  large  if  the  normal  flux  density  in  the 
core  is  high,  since  the  maximum  density  reached  may  be  far 
beyond  saturation  for  the  iron. 

If  a  residual  magnetism  exists  in  the  core  and  the  e.  m.  f. 
is  applied  at  the  instant  when  it  is  passing  through  zero,  as 
above  described,  the  direction  of  the  residual  magnetism  being 
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FIG.    2. — RESULTS    OF    I  LOSING   CIRCUIT    AT    ZERO    E 


the  same  as  that  which  will  be  produced,  the  maximum  flux 
density  reached  will  evidently  be  just  that  much  greater  than  it 
otherwise  would  have  been,  so  that  the  magnetizing  current  in 
this  conjunction  of  circumstances  may  become  exceedingly 
great.  On  the  other  hand,  a  residual  magnetism  in  the  reverse 
sense  would  make  a  corresponding  reduction  in  the  maximum 
value  which  will  be  reached  by  the  flux  and  by  the  magnetizing 
current.  During  the  second  half  cycle,  the  magnetism  will  in 
both  cases  return  to  the  residual  value  at  which  it  started,  so 
that  the  cycle  of  change  may  be  alternating,  but  with  greater 
maximum  value  in  one  direction  than  in  the  other,  or  it  may 
exist  in  the  same  direction  throughout  the  cycle,  and  not  reach 
zero  Talue  at  all. 


If  the  e.  m.  f.  be  suddenly  applied  to  the  transformer,  at  the 
instant  of  maximum  value,  instead  of  at  its  zero  value  as  above, 
with  no  residual  magnetism  in  the  core,  both  the  flux  and  the 
magnetizing  current  will  have  their  normal  value  at  the  time 
of  closing,  and  should  enter  their  normal  cycle  without  disturb- 
ance. Likewise,  with  the  e.  m.  f.  applied  at  any  other  point  in 
the  cycle,  if  there  is  a  residual  magnetism  in  the  core  of  such 
a  value  as  would  be  normal  at  the  instant  of  closing,  both  the 
magnetism  and  the  magnetizing  current  should  follow  their 
normal  cycle,  with  only  a  slight  disturbance,  the  latter  being 
attributable  to  the  fact  that  the  magnetizing  current  must  in- 
crease from  zero  at  the  first  instant. 

It  is  evident  that  any  other  conjunction  of  conditions  as  to 
residual  magnetism  and  time  of  closing  than  those  mentioned 
in  the  last  paragraph  will  result  in  an  abnormal  cycle  of  mag- 
netic change  and  magnetizing  current  at  the  start  Moreover, 
this  abnormal  state  would  continue  indefinitely  if  the  counter 
e.  m.  f.  due  to  the  flux  in  the  iron  were  the  only  one  to  be  con- 
sidered, as  assumed  above.  It  is  necessary,  however,  to  con- 
sider the  counter  e.  m.  f.'s  due  to  resistance  and  to  the  flux 
in  air,  which,  though  negligible  when  the  current  is  small,  as 
when  the  transformer  is  in  normal  operation  with  open  sec- 
ondary, yet  must  be  considered  when  the  magnetizing  current 
is  abnormally  great,  as  in  some  of  the  above  conditions  of 
starting. 

The  instantaneous  value  of  the  counter  e.  m.  f.  due  to  the 
flux  in  air  is  directly  proportional  to  the  instantaneous  rate 
of  change  in  the  value  of  the  current,  and  in  such  a  direction 
as  to  oppose  that  change.  It  depends  upon  the  shape  and  ampli- 
tude of  the  current  wave,  but  is  independent  of  its  position  rela- 
tive to  the  zero  line.  Thus,  whether  the  current  be  an  alter- 
nating one,  or  a  pulsating  one,  the  e.  m.  f.  due  to  the  flux  in 
air  will  be  an  alternating  e.  m.  f.  It  will  djffer  in  phase, 
however,  from  the  e.  m.  f.  due  to  the  flux  in  iron  by  the  same 
amount  that  the  exciting  current  differs  in  phase  from  the 
magnetizing  component.  It  will,  therefore,  change  the  phase 
relation  and  reduce  the  extreme  unbalance  which  otherwise 
would  exist  at  the  start  in  the  cycle  of  flux  in  iron  and  of 
magnetizing  current,  but  it  will  not  tend  to  change  this  cycle 
from  that  at  first  established. 

Consider  now  the  counter  e.  m.  f.  due  to  resistance.  In  the 
case  where  flux  and  magnetizing  current  exist  in  the  same  di- 
rection throughout  the  cycle,  this  e.  m.  f.  will  also  exist  in  the 
same  direction  throughout  the  cycle.  It  will  oppose  the  im- 
pressed e.  m.  f.  during  the  half  cycle  in  which  the  flux  is  in- 
creasing, but  augment  it  during  the  half  cycle  in  which  the  flux 
is  decreasing.  The  total  change  in  flux  necessar>'  to  maintain  a 
zero  resultant  between  applied  and  counter  e.  m.  f.'s  is,  there- 
fore, considerably  greater  in  one  sense  than  in  the  other,  the 
result  being  an  approach  toward  normal  conditions.  The  IR 
drop  due  to  an  unbalanced  cycle  of  magnetizing  current  is  thus 
the  main  factor  in  bringing  about  normal  conditions  in  the 
cycle  of  flux  and  of  magnetizing  current. 

The  curves  of  Fig.  2  are  a  first  approximation  to  what,  in 
view  of  the  above  considerations,  will  occur  when  an  e.  m.  f. 
is  applied  at  the  instant  when  it  is  passing  through  zero.  The 
shape  and  phase  relation  of  the  curve  for  "Flux  in  Iron"  is 
based  upon  the  assumption  that  it  must  generate  an  e.  m.  f. 
which  is  equal  and  opposite  to  the  applied  e.  m.  f.  The  ma.xi- 
mum  flux  density  is  assumed  to  be  much  above  saturation  for 
the  iron,  so  that  the  magnetizing  current  is  very  large.  The  re- 
sulting e.  m.  f.'s  due  to  resistance,  and  to  flux  in  air,  when 
combined  with  the  applied  e.  m.  f.,  produce  a  "resultant  e.  m.  f." 
which,  instead  of  the  applied  e.  m.  f.,  must  actually  be  neutral- 
ized by  the  c.  m.  f.  due  to  flux  in  iron.  The  result  is  that  the 
curve  of  flux  in  iron,  and  therefore  all  the  other  cur\-es  indi- 
cated in  Fig.  2,  except  the  applied  e.  m.  f..  will  be  quite  dif- 
ferent from  those  actually  shown.  The  loss  element  of  the 
exciting  current  is  neglected  in  the  curves  for  the  sake  of 
simplicity. 

The  foregoing  considerations  explain  the  results  recorded  by 
Mr.  Jensen  as  to  the  behavior  of  the  primary  current  upon  con- 
necting  a   transformer   in   circuit,   as   shown   in   Fig.   5   of  his 
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article,  but  do  not  explain  why  the  secondary  e.  m.  f.  should 
behave  as  shown  in  Figs,  i,  2,  3  and  4.  In  fact,  there  appears 
to  be  no  way  of  accounting  for  a  secondary  e.  m.  f.  higher  than 
normal  except  by  a  rise  in  the  primary  e.  m.  f.  The  writer  has 
been  unable  to  detect  a  rise  of  secondary  e.  m.  f.  in  the  oscillo- 
grams given,  although  his  Fig.  8  shows  a  considerable  rise 
in  the  primary  e.  m.  f. 

Beyond  any  doubt  the  results  obtained  by  Mr.  Jensen  are  very 
mild  indeed  as  compared  with  what  would  have  occurred  if  the 
tests  had  been  made  at  the  full  rated  voltage  of  the  trarisformer. 
When  the  normal  flux  density  is  high,  the  magnetizing  current 
required  to  produce  a  given  percentage  increase  in  this  density 
will  be  much  larger  than  if  the  normal  density  be  lower. 

When  it  is  considered  that  many  of  the  large  transformers 
built  at  the  present  time  are  designed  for  a  high  normal  flux 
density,  and  that  a  considerable  reduction  in  the  density  would 
necessitate  an  increase  in  their  cost,  it  would  seem  that  some 
means  of  bringing  these  transformers  into  circuit  without  the  in- 
stantaneous application  of  full  voltage  is  not  only  desirable,  but 
important.  The  use  of  a  choke  coil  or  inductance,  as  suggested 
by  Mr.  Jensen  would,  as  demonstrated  by  him,  be  advantageous, 
but  where  the  normal  density  in  the  transformer  is  high,  this 
scheme  might  not  suffice  for  decreasing  the  current  rush  to  a 
satisfactory  value.  There  could  be  used  for  this  purpose 
a  small  auxiliary  regulating  transformer,  of  sufficient  rating  to 
supply  exciting  current  to  the  main  transformer  while  raising 
the  e.  m.  f.  on  the  low  tension  side,  by  steps,  from  a  small  value 
up  to  normal  before  connecting  it  to  the  circuit. 


Characteristics  of  the  Solenoid. 


By  Charles  R.  Underbill. 

In  order  to  calculate  accurately  the  pull  due  to  a  plunger- 
electromagnet  or  an  iron-clad  solenoid  at  various  points  through- 
out the  entire  range,  it  is  important  to  know  the  solenoid  effect, 
or  the  pull  due  to  the  magnetizing  force  of  the  winding  and 
the  magnetic  induction  in  the  core  or  plunger  for  various  rela- 
tive positions.  The  pull  due  to  a  plunger-electromagnet  may 
then  be  found  for  all  points  within  the  range  of  the  magnet 
by  adding  the  pulls  due  to  the  induction  between  the  plunger 
and  the  stop,  to  the  pulls  due  to  the  solenoid  effect. 

Data  for  determining  the  maximum  pulls  of  solenoids  of  vari- 
ous dimensions  and  magnetizing  forces  were  given  in  a  previous 


will  show.  This  would  make  the  ampere-turns  per  inch  oi 
length  in  the  various  solenoids  as  follows:  6-in.,  2500;  9-in.. 
1560;  i2-in.,  1250,  and  i8-in.,  830. 

By  grouping  the  curves  in  Fig.  2  on  a  common  plane,  so  ai 
to  make  the  ampere-turns  per  unit  length  the  same  in  all  cases 
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PIG.      l.-RATIO     OF     AMPERE-TURNS     TO     PULL     WITH     PLUNGER     ONE 
SQUARE  INCH    IN  CROSS -SECTION. 

article.*  and  from  it  Fig.  1  is  reproduced  herewith  in  a  some- 
what modified  form,  as  showing  these  maximum  pulls  with 
variable  ampere-turns  and  I  sq.  in.  of  plunger. 

In  Fig.  2  are  shown  the  curves  of  several  solenoids  of  various 
lengths,  each  winding  being  3%  ins.  diameter.  The  plunger 
used  in  the  test  was  36  ins.  long  and  I'yi  ins.  diameter,  making 
the  cross-sectional  area  I  sq.  in.  The  magnetizing  force  in  this 
test  was  15,000  ampcrc-turns  for  each  coil,  which  caused  the 
iron  plunger  to  be  thoroughly  saturated,  as  reference  to  Fig.  i 

•■Talculalion  of  Pull  Due  to  Solenoidi."  Eltetricni  U'orM  and  nnginttr. 
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FIG.     2. — TEST    or     SOLENOIDS    WITH     15,000    AMPERE-TURNS 

(see  Fig.  3),  we  find  that  the  curves  are  similar,  with  the  ex 
ception  that  the  peaks  of  the  curves  are  proportionately  higher 
for  the  longer  soleiKiids.  If,  however,  the  pulls  throughout  th» 
entire  range  of  each  curve  in  Fig.  3  are  compared  with  the 
maximum  pull   for  that  solenoid,  the  curves  are   found  to  b< 
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FIG.    3. — COMPARISON    OF    SOLENOID    CURVES. 

practically  similar  in  all   cases  cited.     This  common   curve   \> 
illustrated  in  Fig.  4. 

It   therefore  remains   to  determine  the   locus   of  this   curve, 
which  is  partly  sinusoidal,  and  the  equation 

y  =  ii«  0.774:  (i^ 
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satisfies  this  condition  for  practical  purposes,  as  reference  to 
Fig.  5  will  show.  In  this  case  the  length  of  the  solenoid  is 
compared  with  180  dog.     In  order  to  make  a  direct  comparison 
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'.he  9-in.  solenoid  is  assumed  in  Fig.  5,  although  this  curve  is 
common  to  all  the  other  solenoids  as  in  Fig.  4. 

While  the  solenoid  pull  curve  in  Fig.  5  is  slightly  higher  than 
the  y=.sino.yyx  curve  from  25  deg.  to  120  deg.,  it  must  be 
understood  that  the  percentage  of  maximum  pull  throughout 
the  first  half  of  the  solenoid  is  greater  for  higher  than  for 
lower  magnetizing  forces,  owing  to  the  fact  that  the  plunger  is 
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FIG.    S. — AVERAGE    SOLENOID    CURVE    COMPARED    WITH    SINUSOID. 

more  quickly  saturated  under  the  former  condition,  thereby 
increasing  the  pull — or,  to  be  exact,  the  percentage  of  maxi- 
mum pull;  and  since  this  curve  represents  the  pull  due  to  15,000 
impere-turns,  the  percentage  maximum  pull  would  be  some- 
what lower  with  a  magnetizing  force  just  sufficient  to  saturate 
the  plunger  at  the  position  of  maximum  pull,  and  therefore  the 
curve  y  =  sin  o.yyx  represents  a  good  average,  as  the  curves  be- 
yond the  point  of  maximum  pull  do  not  vary  appreciably  as  the 
magnetizing  force  increases,  after  the  plunger  is  saturated. 

This  effect  is  illustrated  in  Fig.  6,  which  is  the  result  of  a 
test  of  the  12-in.  solenoid ;  the  maximum  pull  being  the  same 
as  indicated  in  Fig.  I.  An  inspection  of  Fig.  6  also  shows  that 
the  range  of  the  solenoid  is  much  greater  with  high  than  with 
low  magnetizing  forces. 

Again  referring  to  Fig.  5,  the  dotted  curve  represents  the 
•effect  of  using  a  plunger  of  the  same  length  as  the  solenoid 
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Referring  to  Fig.  i,  it  is  evident  that  after  the  plunger  is 
saturated  each  curve  will  be  practically  a  straight  line,  and 
hence  to  calculate  the  ampere-turns  for  any  solenoid  from  the 
data  given,  necessary  to  produce  any  other  maximum  pull  P 
(pounds),  the  formula  will  be 


^^,_INcP-n{P-Pc) 


(2) 


Where  /A'c  and  Po.  represent  the  ampere-turns  and  puU  in 
pounds  respectively  (and  above  saturation)  per  i  sq.  in.  of 
cross-section  of  plunger,  upon  which  the  calculation  is  based. 


The  values  of  n  are  indicated  in  Fig.  i,  where  the  dotted  con- 
tinuations of  the  straight  portions  of  the  curves  touch  the  axis 
of  abscissas. 

Similarly  to  determine  the  maximum  pull  under  these  condi- 
tions, (2)  may  be  written 

PcUS  —  " 


If  we  let 


P  = 
S  = 


ISe  —  n 
INa  —  n 


C4) 


Pe 

„        IN  —  n 
(3)    becsmes  P  = —  (5) 

and  IN  —  PS  +  n  (6) 

The  values  of  n,  Pc  and  S  are  expressed  with  a  fair  degree 
of  accuracy  by  the  formulae 

12,000  90 

n  =  — - —   (7),  Pc=—  (8)    and  5  =  98L    (9)    for  solenoids 

within  the  limits  of  those  discussed,  and  in  which  L  is  the  length 
of  the  winding  in  inches. 

Substituting  the  values  of  (7)  and  (9)  in  (5), 
12,000 


IN  — 


P  =  . 


and 


IN  =  98LP  - 


(10) 

(I!) 


12.000 
L 

In  everything  thus  far  a  plunger  area  (cross-sectional)  of  I 
sq.  in.   is  assumed.     In  order  to  determine  the  cross-sectional 
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area  A  of  a  plunger  to  give  the  proper  value  for  INc  with  any 
total  ampere-turns  INt  use  may  be  made  of  the  formula 


A  = 


I  INt 
\  INc 


(12) 


Values  assumed  for  INc  should  always  be  taken  above  the 
saturation  point,  i.  e.,  on  the  straight  portions  of  the  curves  in 
Fig.  1. 

.\pplying  this  mode  of  calculation  to  a  specific  case,  assume 
a  solenoid  12  ins.  long  to  have  a  maximum  pull  of  30  lbs. 

Using  (11)   and  assuming  /A'c=:8ooo, 

12.000         „  ,    12,000 

INt  =  c^LP+  -^—-=98X12X304-—! — 
L  12 

=  35^280  -f  1000  =  36,280. 


36,280 

Therefore  by  (12>,  A  =  .1  — ==  2.IJ 

\    8000 


;q.  ins., 


and  instead  of  using  36,280  ampere-turns  and  a  plunger  I  sq.  in. 
in  cross-section,  only  2.13  X  8000  =  17.100  ampere-turns  will  b^ 
required  for  the  same  pull,  but  with  a  plunger  2.13  sq.  ins.  in 
cross-section.    This  may  be  expressed  as  follows ; 

IN  =  INcA  (13) 

Now,  from  these  data  a  curve  may  be  plotted  showing  the 
approximate  pull  at  all  points  throughout  the  range  of  the  sole- 
noid.      It    will    be    recalled    that     the     ratio    of    the    actual 
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pull    to    the   maximum    (r)    is    equal    to   sino.^'.v:    and   if   we 

let  /  represent  the  distance  in  inches  the  plunger  is  in  the  coil, 

and  compare  the  linear  ratios  with  those  represented  by  degrees, 

iSo/ 
we  have  ^'^—;^ —  (14) 

Representing  the  pull  by  p,  the  ratio  o£  actual  to  maximum 
77xl80t        ,  ,.        D    •     138.6Z 


pull  is  J-  z=  sin 
P 


,  whence  p  =  P  sin  —  -  - 


(15) 


Fig.  7  is  plotted  from  (15),  the  values  of  P  and  L  being  30 
and  12,  respectively,  as  in  the  example  worked  out. 


Rubber  Insulation  for  Conductors — I. 


3v  Fred  J.   Hall, 


IXTRODUCTORY. 

This  article  is  limited  to  the  consideration  of  rubber  as  insu- 
lation for  electrical  conductors.  No  attempt  is  made  to  treat 
the  subject  exhaustively;  its  object  is  to  present  a  few  general 
facts  regarding  rubber,  and  some  special  information,  based  on 
practical  experience,  as  to  its  use  for  the  insulation  of  electric 
wires  and  cables. 

Theory  and  practice  cannot  always  be  made  to  harmonize. 
Knowledge  acquired  solely  from  te.xt-books,  laboratory  e.xperi- 
ments  and  office  work,  however,  valuable,  must  be  supplemented 
by  practical  experience  before  any  theory  can  be  evolved  that 
will  hold  good  when  applied  to  the  production  of  a  manufac- 
tured article  in  commercial  quantities.  While  this  fact  is  self- 
evident,  its  neglect  is  the  most  prolific  source  of  trouble  to  both 
the  purchaser  and  the  manufacturer  of  rubber  insulated  con- 
ductors. The  writer  will  endeavor  to  treat  the  subject  unpre- 
judicedly. He  realizes  that  want  of  practical  experience  in  the 
manufacture  of  insulated  wires  and  cables  would  naturally  lead 
to  impractical  conclusions ;  also  that  the  purchaser  is  entitled 
to  the  protection  afforded  by  such  test  as  will  best  prove  the 
practical  efficacy  and  life  of  the  insulation. 

PARA  RUBBER. 

A  great  deal  of  misconception  exists  regarding  para  rubber. 
The  name  is  a  geographical  one,  and  it  is  applied  to  rubber  com- 
ing from  widely  different  localities,  principally  in  Brazil, 
Bolivia  and  Peru.  There  are  differences  in  the  qualities  of 
paras,  depending  not  so  much  on  locality  as  on  methods  of  gath- 
ering and  coagulation.  For  commercial  purposes  these  have 
been  divided  into  three  grades : 

Fine. — The  clean,  thoroughly  smoked  or  cured  biscuits. 

Medium. — In  the  center  of  which  there  is  more  or  less  mois- 
ture or  milk,  due  to  imperfect  curing. 

Coarse. — The  residue  scraped  from  the  collecting  vessels. 

As  the  growth  of  industries  requiring  the  use  of  rubber  has 
of  late  years  been  enormous,  the  price  of  para  has  steadily 
advanced.  The  supply  was'inadequate  to  the  demand,  and  the 
use  of  rubbers  other  than  para  became  absolutely  necessary. 
Various  grades  of  rubber  are  produced  in  a)!  parts  of  the 
tropical  world,  Africa  furnishing  the  larger  part  and  the  bet- 
ter qualities.  The  methods  of  gathering  these  rubbers  were  at 
first  crude.  They  were  rljrty  and  improperly  cured.  These  de- 
fects have  been  largely  overcome,  and  to-day  rubber  compounds 
can  be  made,  containing  no  para,  that  will  have  as  long  a  life 
and  give  as  good  practical  results  as  an  all-para  compound. 
Were  all  manufacturers  of  rubber  goods  to  confine  themselves 
to  the  use  of  para,  prices  would  advance  by  leaps  and  bounds. 
The  rubber  insulating  industry,  and  others  dependent  upon  it, 
would  be  paralyzed.  These  are  cold  facts  to  which  the  pur- 
chaser can  no  longer  remain  oblivious. 

PROPERTIES  OF  RUBBER. 

The  most  important  properties  of  rubber,  considered  only 
from  the  standpoint  of  insulation,  may  be  grouped  under  the 
followmg  heads:  i.  Non-hydroscopic ;  2,  dielectric;  3,  me- 
chanical strength;  4,  elasticity. 

All  these  properties  except  the  non-hydroscopic  property  are 
materially  affected   by   the  process   of   manufacture,   and   each 


one   is   developed  more  or  less   at   the   expense  of   the   others. 
This  will  be  shown  later  on. 

COMPOUNDS. 

In  selecting  a  rubber  compound  for  insulation  the  manufac- 
turer carefully  considers  the  following  points  :  First,  conditions 
of  service;  second,  what  quality  will  best  meet  these  condi- 
tions with  an  ample  factor  of  safety  and  the  least  cost  to  the 
purchaser;  third,  how,  in  the  process  of  manufacture,  can  the 
most  essential  qualities  of  the  rubber  be  developed,  so  that  the 
compound  in  its  final  state  will  have  the  greatest  practical 
efficacy. 

As  a  rule,  the  manufacturer  has  no  difficulty  in  determining 
the  quality  of  the  compound  and  the  method  of  treating  it  so 
as  to  produce  the  best  results  at  the  lowest  price.  The  stumbling 
block  appears  when  he  tries  to  harmonize  his  ideas,  based  on 
practical  experience,  with  the  theories  of  the  purchaser  as  ex- 
pressed in  ithe  specifications. 

As  a  matter  of  fact,  the  purchaser  has  no  real  interest  in  the 
composition  of  the  rubber  compound,  nor  in  the  manufacturing 
methods  of  handling  it.  His  sole  interest  is  to  secure  an  insu- 
lation possessing  high  practical  efficiency  for  the  conditions  of 
service.  In  other  words,  to  purchase  cables  that  will  work 
for  a  long  time  and  give  no  trouble.  Many  a  purchaser  has 
become  convinced  that  this  result  can  only  be  obtained  by 
the  use  of  fine  para  rubber,  and  draws  specifications  in  a  way 
that  he  believes  will  preclude  the  use  of  anything  but  fine  para. 
In  doing  so  he  often  subjects  himself  to  useless  expense,  and 
forces  the  manufacturer  to  produce  an  article  which  he  knows 
is  higher  in  price  and  no  more  effective  for  the  conditions  of 
service — perhaps,  less  so — than  could  be  produced  if  the  manu- 
facturer was  allowed  to  exercise  some  discretion  in  the  matter. 

Let  us  now  consider  the  various  tests  by  which  the  purchaser 
endeavors  to  secure  what  he  considers  the  best  insulation.  When 
a  specific  compound  is  called  for,  it  is  usually  one  containing 
30  per  cent  para,  and  in  considering  the  following  tests  the 
writer  has  such  a  compound  in  mind. 

ACETONE  TEST. 

Para  being  the  first  rubber  to  become  well  known,  it  was 
made  the  standard.  Its  chemical  and  physical  properties  were 
carefully  determined,  and  the  insulating  value  of  other  rub- 
bers was  erroneously  fixed  by  the  extent  to  which  they  were 
shown  to  possess  these  identical  properties.  In  all  rubbers  there 
is  a  percentage  of  oily  or  resinous  matter  soluble  in  heated  ace- 
tone. The  percentage  of  this  resinous  or  extractive  matter 
varies  widely  in  different  brands  of  rubber,  "nor  is  the  quan- 
tity constant  in  the  same  brand."  (Weber,  "Chemistry  of  Rub- 
ber," pages  3  and  4).  Unvulcanized  fine  para  rubber  varies  in 
the  amount  of  its  extractive  matter  from  i  per  cent  to  2  per 
cent.  It  has  been  assumed  that  unvulcanized  rubber  containing 
a  higher  percentage  of  extractive  matter  than  that  determined 
for  para  are  of  less  value  as  insulators ;  an  erroneous  as- 
sumption. 

Weber,  page  4,  says,  "The  presence  of  these  resins  in  crude 
rubber  does  not  appear  to  affect  its  stability  in  an  appreciable 
degree."  In  the  same  paragraph  he  explains  that  the  presence 
of  the  extractive  matter  docs  affect  vulcanization,  when  it  exists 
in  larger  quantities  than  is  generally  foimd  in  fine  para.  In 
such  cases,  rnore  sulphur  as  well  as  an  increase  in  the  factors 
of  time  and  heat  is  necessary  to  prevent  the  under-vulcanization 
of  the  compound  in  which  form  it  is  "highly  perishable."  It  is 
evident,  therefore,  that  a  rubber  containing  a  higher  percentage 
of  extractive  matter  than  para  may  be  quite  as  effective  an  insu- 
lator, if  properly  mtlcaniacd. 

It  is  often  assumed  that  the  extractive  matter  in  rubber  is 
highly  volatile,  and  that  when  this  extractive  matter  disap- 
pears the  rubber  is  left  lifeless  and  brittle.  As  a  matter  of 
fact,  the  extractive  matter  is  not  volatile;  the  hardening  of  the 
rubber  is  due  to  the  drying  out  of  moisture  and  to  oxidation — 
principally  the  latter.  Dr.  Werner  Esch,  of  Hamburg,  in  a 
pamphlet  entitled  "Observations  Concerning  the  Best  Method 
of  Vulcanizing  India  Rubber,"  makes  a  statement  bearing  di- 
rectly on  this  subject.  He  says,  "It  is  erroneous  to  believe  that 
the  best  rubber  articles  are  made  from  pure  caoutchouc"  (rub 
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ber),  and  calls  attention  to  the  increase  "as  to  elasticity  and 
resistance  to  tearing  asunder"  in  inner  tubes  for  pneumatic  tires 
when  0.5  per  cent  of  pitch  is  added  to  the  rubber.  Now  there 
is  probably  no  article  into  which  rubber  enters  where  it  is  more 
important  to  increase  the  strength  of  the  rubber  and  prevent 
hardening  than  inner  tubes,  and  it  has  been  proved  that  this  is 
best  done  by  the  addition  of  an  ingredient  possessing  a  high 
percentage  of  extractive  matter  of  the  same  general  character 
as  that  obtained  from  the  rubber.  Furthermore,  if  the  harden- 
ing of  a  rubber  compound  by  age  was  due  to  the  dissipation  of 
the  extractive  matter,  less  of  it  would  be  found  in  an  old  and 
brittle  compound  than  in  the  same  when  new  and  elastic.  Such, 
however,  is  not  the  case;  in  many  instances  it  will  be  found 
that  aging  has  increased  the  extractive  matter,  especially  if  it 
has  taken  place  under  conditions  when  the  temperature  was  at 
times  above  normal. 

In  accepting  i  per  cent  to  2  per  cent  as  the  standard  for  ex- 
tractive matter  in  fine  unvulcanized  para,  it  should  be  borne  in 
mind  that  this  result  was  obtained  from  specially  selected 
samples,  and  that  the  tests  were  made  by  eminent  chemists,  who 
brought  to  their  task  unusual  skill  and  experience.  The  manu- 
facturer cannot  purchase  rubber  in  commercial  quantities  that 
will  average  in  fineness  selected  samples  for  laboratory  use,  and 
it  is  not  likely  that  the  conditions  under  which  the  acetone  test 
is  generally  made  by  a  purchaser  or  his  employee  will  be  pro- 
ductive of  as  accurate  results  as  when  made  by  a  Weber  or  a 
Henriques.  The  writer  knows  of  a  representative  of  a  large 
purchaser  of  rubber  insulated  conductors  who  makes  acetone 
tests  upon  which  the  acceptance  or  rejection  of  thousands  of 
dollars'  worth  of  goods  may  depend,  who  admitted  he  had  neve:- 
seen  a  Weber  improved  soxhlet,  and  that  he  determined  the 
amount  of  extractive  matter  by  the  discoloration  of  the  acetone. 
The  worthlessness  of  such  tests  and  the  injustice  that  may  be 
done  to  a  manufacturer  by  them  are  obvious. 

Vulcanized  rubber  always  shows  an  increase  in  extractive 
matter  over  the  pure  unvulcanized  gum.  This  is  due  to  chemi- 
cal changes,  the  exact  nature  of  which  is  not  known,  though 
they  are  probably  caused  by  the  heat  necessary  for  mixing  and 
vulcanizing.  In  all  vegetable  matter  heat  produces  chemical 
changes — decomposition  or  oxidation— the  extent  of  these 
changes  depending  upon  the  degree  of  heat  and  time  of 
exposure  to  it. 

Sulphur  is  also  soluble  in  acetone,  and  the  free  sulphur  will 
appear  in  the  acetone  extract.  As  this  free  sulphur  may  vary 
from  2  per  cent  to  a  fraction  of  i  per  cent,  it  is  obvious  that 
when  it  is  included  in  the  extractive  matter,  widely  different  re- 
sults may  be  obtained  from  compounds  in  which  nothing  but 
fine  para  is  used.  It  is  safe  to  say  that  a  compound  giving  ap- 
proximately 6  per  cent  of  extractive  matter  and  free  sulphur 
has  little  or  no  organic  matter  other  than  fine  para ;  also  that 
a  smaller  percentage  of  extractive  matter  would  be  no  proof 
that  a  better  quality  of  rubber  was  used.  The  removal  of  the 
free  sulphur  from  the  extractive  matter  is  a  somewhat  compli- 
cated process  and  is  not  always  done,  though  it  should  be  if 
strictly  accurate  results  are  desired.  The  question  as  to  what 
percentage  of  free  sulphur  should  exist  in  a  rubber  insulating 
compound  is  treated  under  a  separate  heading. 

The  addition  of  organic  matter  other  than  para  has  been 
shown  to  be  highly  desirable,  and  when  this  is  done  an  increase 
in  extractive  matter  takes  place.  The  point  to  be  determined 
in  fixing  the  percentage  allowable  under  the  acetone  test  is  not 
the  minimum  amount  obtainable  from  a  pure  para  compound, 
but  the  maximum  amount  that  can  safely  be  allowed  while  pre- 
cluding the  too  free  use  of  less  expensive  organic  matter.  The 
writer  would  consider  that  if  other  tests  were  satisfactory, 
there  would  be  no  danger  of  over-adulteration  in  a  compound 
showing  8  per  cent  of  extractive  matter,  including  free  sulphur. 

The  writer's  attention  was  recently  called  tc  the  fact  that 
the  wax  used  for  weatherproofing  the  braid  increased  the 
percentage  of  extractive  matter  in  the  rubber  compound.  The 
inference  was  that  the  rubber  absorbed  a  small  quantity  of  the 
oily  and  resinous  matter  always  largely  present  in  all  cable 
waxes  and  weatherproofing  compounds. 


In  order  to  get  reliable  data  on  this  matter  the  following 
experiment  was  made : 

Four  sample  lengths  of  Xo.  14  B  &  S  were  insulated  with 
four  grades  of  rubber  compound  and  vulcanized.  An  acetone 
test  was  made  of  the  compounds  on  these  samples  before 
braiding  and  waxing.  Samples  were  then  braided  and  waxed. 
The  braid  carefully  removed,  the  rubber  wiped  with  a  clean 
rag  to  remove  any  small  particles  of  wax  that  might  cling  to 
the  surface,  and  the  acetone  test  was  repeated. 

The  following  table  shows  the  results  of  this  experiment. 
The  column  headed  "After"  gives  the  percentage  of  extractiye 
matter  after  braiding  and  waxing.  Column  headed  "Before" 
gives  percentage  of  extractive  matter  before  braiding  and 
waxing.  The  difference  shows  the  increase  in  extractive  matter 
apparently  due  to  the  weatherproofing  of  the  braid. 

Sample.  Per  Cent  After.  Per  Cent  Before.  Per  Cent  Difference. 

'  5.91  5-43  .48 

2  5.72  S.28  .44 

3  4-33  3-97  -36 

4  3.50  2.9"  .59 

The  above  includes  free  sulphur.  While  this  increase  would 
not  lessen  in  the  slightest  degree  the  dielectric  value  of  the 
rubber  compound,  Jhe  fact  that  it  takes  place  should  be  borne 
in  mind.  In  some  case— especially  if  the  surface  wax  is  not 
carefully  removed — this  increase  might  be  sufficient  to  make  the 
result  of  an  acetone  test  come  just  outside  the  specification 
requirements. 

ASH    TEST. 

This  is  simply  the  burning  up  of  the  organic  matter  in  a 
compound,  leaving  as  ash  the  inorganic  or  mineral  matter. 
Perfect  combustion  and  accurate  weighing  are  necessary  in 
making  this  test.  The  writer  has  seen  variations  of  6  per  cent 
in  the  ash  obtained  from  the  same  compound,  due  entirely  to 
inaccuracies  in  weighing  and  carelessness  in  burning.  The 
amount  of  rubber  in  a  compound  varies  with  the  conditions  to 
be  met;  it  is  seldom  less  than  30  per  cent  nor  more  than  40 
per  cent.  The  percentage  of  ash  required  should  be  made  to 
cover  such  variations.  A  minimum  of  approximately  56  per 
cent,  and  a  maximum  of  approximately  68  per  cent,  would  ac- 
complish this.  The  sample  to  be  burned  should  be  cut  into 
very  small  pieces,  so  as  to  have  as  large  a-  surfj.ce  exposed  to 
air  as  possible.  This  helps  materially  to  produce  perfect  com- 
bustion. 

If  a  purchaser  is  not  equipped  to  properly  make  an  acetone 
and  ash  test,  there  are  laboratories  in  all  our  large  cities  where 
he  can  have  these  tests  made  accurately  and  at  a  small  cost 

In  a  subsequent  article,  the  stretch  test,  the  tensile  strength 
test,  the  tests  for  the  insulation  resistance,  temperature  coefficient, 
etc.,  will  be  discussed,  and  suggestions  made  as  to  specifications. 


New  Telephone  Patents. 

PAKTY-LINE    SERVICE    METERS. 

Where  telephone  service  is  sold  upon  the  message  basis  there 
must  always  be  some  way  of  recording  each  sale,  i.  e.,  message. 
For  a  long  time  regular  tickets  were  written  by  the  operator 
for  each  call,  but  of  recent  years  an  elTort  has  been  made  to  do 
this  work  mechanically.  The  successful  system  has  provided 
a  key  associated  with  each  pair  of  cords,  which  key  so  manip- 
ulates the  electrical  circuits  as  to  operate  a  meter  associated 
with  the  line  into  which  the  cord  happens  to  be  plugged. 

This  system  will,  however,  not  work  where  there  is  more  than 
one  station  connected  to  the  line  unless  there  be  some  added 
means  of  differentiating  between  the  different  stations.  Mr.  J. 
L.  McQuarrie,  of  Chicago,  has  obtained  patents  for  two  differ- 
ent applications  of  this  system  to  party  lines,  his  patents  being 
assigned  to  the  Western  Electric  Company. 

In  one  arrangement,  a  meter  control  relay  is  included  in 
series  with  the  line  relay.  This  relay  is  a  limit  relay,  adjusted 
to  fail  on  certain  current  values  to  which  the  line  relay  will 
respond.  One  of  the  stations  on  the  line  is  wired,  normally,  so 
that  upon  a  call  being  originated,  the  normal  current  flows  and 
the  control  relay  responds  with  the  line  relay,  and  the  proper 
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meter  becomes  associated  with  the  line.  At  the  second  station, 
a  high  resistance  polarized  relay  is  included  in  the  normal  trans- 
mitter circuit,  and  while  the  line  relay  operates,  the  control 
relay  fails  and  leaves  the  second  station  meter  connected  in. 
When  the  line  is  plugged  into,  a  reversed  current  is  sent  out 
upon  the  line  and  the  result  is  an  operation  of  the  station 
polarized  relay.  The  contact  of  it  thereupon  shunts  out  of  cir- 
cuit such  a  large  part  of  its  winding  that,  while  it  remains 
operated,  the  effect  upon  transmission  is  negligible. 

In  the  second  arrangement  two  answering  jacks  are.  used,  the 
one  for  each  station.  One  meter  and  one  line  signal  is  asso- 
ciated with   each,   as   shown   in   Fig.    i.     The   control   of   line 
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signals  lies  in  the  relay  k,  which  is  diflFerentially  wound,  to- 
gether with  the  contact  b  at  station  B.  By  tracing  the  circuits, 
considering  the  hook  elevated  at  station  A,  it  will  be  seen  that 
at  that  station  the  bell  coils  are  in  parallel  with  a  circuit  com- 
posed of  line  /,  the'  two  induction  coil  windings  and  the  re- 
ceiver, and  one  winding  of  each  of  the  two  line  relays.  It  will 
thus  be  seen  that  the  current  in  the  two  windings  of  the  differen- 
tial relay  are  not  the  same  and  this  relay  operates.  For  station 
B,  the  bell  circuit  is  opened,  and  its  unbalancing  effect  is  lost 
and  the  control  relay  fails. 

RECEIVER   SUPPORT. 

A  receiver  support,  adaptable  to  either  desk  stands  or  wall 
sets,  forms  the  invention  of  R.  Higgins,  of  Canfield,  Ohio. 
In  both  cases  the  receiver  is  supported  upon  a  bar.  This  bar 
carries  a  pin  so  adjusted  that  when  the  receiver  is  pushed  back 
out  of  the  way  the  pin  engages  and  depresses  the  hook  switch. 

TESTING  PLUGS  FOR  PROTECTORS. 

Frank  B.  Cook,  of  Chicago,  has  patented  two  different  test 
plugs  for  two  different  types  of  his   self-soldering  heat  coils. 


These  plugs  are  adapted  to  be  inserted  in  the  arrester  springs 
and  to  register  with  them  and  the  heat  coil  contacts,  so  that 
at  will  an  abnormal  current  may  be  put  upon  the  coil  to  operate 
it.  The  current  source  is  then  disconnected  and  the  plug  with- 
drawn, which  acts  leave  the  protective  apparatus  automatically 
reset   for   further  use. 


Letter  to  the  Editors. 


Color  of  Illuminants. 


To  the  Editors  of  Electrical  World: 

SfRS  : — To  the  onlooker,  the  present  war — waged  principally 
by  salesmen — over  the  color  of  illuminants  is  not  without  its 
amusing  features.  A  prospective  customer  for  ilumination  is 
one  day  solemnly  assured  that  the  common  enclosed  arc  gives 
daylight  color  values ;  on  another  day  the  same  quality  is  claimed 
as  distinctive  of  the  Nernst  glower,  and  then  along  comes  one  of 
our  gas  friends  with  claims  as  to  the  absolutely  white  light 
given  by  a  specially  treated  mantle.  The  incandescent-lamp 
salesman,  knowing  that  his  product  is  too  yellow  to  carry  any 
claims  whatever  to  being  a  rival  to  daylight,  asks  why  people 
want  a  white  light  anyway,  and  so  the  controversy  goes  on. 
The  amusing  part  of  the  whole  situation,  both  from  the  practi- 
cal  commercial  and  the  scientific  standpoint,  is  that  every  day 
of  our  lives  we  work  under  such  a  great  variety  of  colors  of 
light,  both  natural  and  artificial,  that  the  task  of  prescribing 
the  ideal  color  which  artificial  iluminants  should  have  is 
practically  hopeless.  If  daylight  itself,  as  we  receive  it,  were 
perfectly  constant  as  regards  its  color,  it  might  be  reasonable 
to  set  it  up  as  the  standard  toward  which  we  should  work.  As  a 
matter  of  fact,  daylight  varies  considerably  in  color  according 
to  the  amount  of  air,  cloud  and  smoke  the  sun's  rays  must 
pass  through  before  reaching  us,  so  that  even  assuming  day- 
light as  the  ideal  color  of  light,  we  have  a  rather  uncertain 
standard  to  work  to.  Add  to  this  the  fact  that  the  majority  of 
people  pass  their  evenings  contentedly  under  a  light  which  i;- 
radically  different  from  daylight,  being  either  the  yellow  of 
the  incandescent  electric  lamp,  the  kerosene  flame  or  the  open 
gas  jet,  or  the  greenish  light  of  the  gas-mantle  burner.  When 
one  leaves  aside  the  question  of  the  value  of  different  lights 
for  color  matching  there  seems  to  be  little  left  upon  which  to 
base  arguments  in  favor  of  one  color  of  light  as  against  an 
other,  save  the  general  effect  produced.  Here  again  we  find  a 
lack  of  any  definite  ideal  because  one  person  will  show  a 
preference  for  a  much  whiter  light  than  another.  What  seems 
to  one  to  be  a  "soft,  mellow"  light  is  to  another  a  "sickly 
yellow"  light.  The  person  who  calls  the  common  incandescent 
lamp  a  sickly  luminary  feels  much  more  cheerful  under  a 
whiter  light ;  while  to  his  friend  who  likes  the  "soft  mellow" 
light,  a  nearly  white  light  may  seem  cold  and  lacking  in 
cheerfulness.  In  the  meantime  the  world  goes  on  making  its 
selections  of  colors  of  artificial  illuminants  mainly  on  the  ground 
of  economy,  convenience  and  expediency,  and  probably  will 
continue  to  do  so  for  some  time. 

Chicago,  III.  Jno.  L.  Bertram. 
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Dynamos,    Motors  and   Transformers. 

Compoundinij  AltcriMlors.^y  Klzklma.n'  a.nd  J.  I'i-RRET. — 
An  illustrated  description  of  a  method  of  compounding  alter- 
nators in  which  the  armature  m.  m.  f.  is  directly  made  use  of 
for  obtaining  a  required  compounding  effect,  without  the  as- 
sistance of  any  special  compound  winding  or  rectifier.  The 
m.  m.  f.  of  the  armarure  may  be  regarded  as  split  up  in  two 
components,  a  demagnetizing  and  a  cross-magnetizing  one. 
The  first  component  tends  to  reduce  the  e.  m.  f.  of  the  arma- 


ture, wliilc  the  second  produces  a  lateral  shifting  of  the  re- 
sultant flux.  Hy  a  suitable  design  of  the  magnetic  circuit  it  is 
arranged  so  that  as  the  resultant  flux  is  shifted  the  reluctance 
decreases,  the  flux  will  increase  and  so  raise  the  e.  m.  f.  of  the 
machines.  The  effect  of  an  increase  in  the  demagnetizing  am- 
pere-turns is  thus  balanced  by  a  decrease  of  reluctance.  The 
compounding  effect  is  obtained,  however,  only  for  a  specific 
power-factor  The  article  is  illustrated  by  diagrams  and  a 
numerical  example  is  given.— Lond.  Electrician,  Nov.  i. 
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Connection  of  Transformers  in  Parallel. — G.  Stern. — An 
illustrated  discussion  of  the  conditions  which  must  be  fulfilled 
for  the  successful  operation  of  transformers  in  parallel,  espe- 
cially in  the  case  of  three-phase  transformers.  The  latter,  even 
if  of  equal  ratio  of  transformation,  cannot  be  connected  in 
parallel  in  many  cases.  The  condition  which  must  be  fulfilled  for 
parallel  connection,  besides  equal  ratio  of  transformation,  is 
that  the  windings  should  be  so  arranged  that  the  secondary 
voltages  have  always  the  same  phase  difference  against  the 
primary  in  the  vector  diagram.  If  a  three-phase  distributing 
system  contains  a  transformer  supplying  a  low-voltage  net- 
work, the  voltage  vectors  of  the  primary  will  form  a  certain 
angle  with  those  of  the  secondary,  and  this  angle  depends  on 
the  winding  of  the  transformer.  This  angle,  which  is  formed 
by  the  voltage  vectors  of  two  networks  connected  together  by 
the  transformer,  is  called  by  the  author  the  "network  angle" 
(nctzewinkel).  The  condition  which  must  be  fulfilled  if  two 
three-phase  transformers  are  to  be  connected  in  parallel  is 
that  their  networks  angles  are  the  same.  The  author  recom- 
mends to  indicate  the  networks  angle  of  a  transformer  on  the 
name-plate  of  the  machine. — Elek.  Zeit.,  Oct.  10. 

Separating  the  Losses  in  Induction  Motors. — W.  Linke. — 
Bragstadt  and  LaCour  have  shown  that  the  retardation  method 
may  be  used  for  determining  the  friction  and  no-load  losses 
in  induction  motors.  For  this  purpose  the  machine  is  run  as  a 
synchronous  motor,  the  rotor  being  excited  by  means  of  direct 
current  in  such  a  way  that  the  phase  difference  in  the  stator  is 
zero.  By  varying  the  frequency  of  the  stator  current,  the 
watts  are  determined  as  a  function  of  the  number  of  revolu- 
tions. With  the  same  direct-current  excitation  and,  there- 
fore, with  the  same  flux,  a  retardation  curve  is  then  plotted, 
with  disconnected  stator.  The  present  author  shows  that  this 
method  in  connection  with  a  no-load  test  may  be  used  for  de- 
termining the  iron  losses  caused  by  the  flux  pulsations  in  the 
teeth.— Elek.  Zeit.,  Oct.  3 

Lamps  and  Lighting. 

Neiu  Lamps. — Notes  on  two  reci'nt  British  patents  of  the 
British  Thomson-Houston  Company.  One  refers  to  a  graphite 
filament.  Pure  graphite,  produced  by  heating  a  deposit  of  lamp- 
black in  an  electric  tube  furnace  to  3000  deg.  C,  is  mixed  with 
some  suitable  binder  to  produce  a  plastic  mixture.  This  is 
squirted  or  otherwise  shaped  into  threads  or  filaments,  which 
are  then  heated  to  400  deg.  C.  to  carbonize  the  binder  and 
produce  a  filament  entirely  of  graphite.  The  filament  is  then 
mounted  on  lead  wires  and  heated  with  a  current  in  a  vacuum. 
The  second  patent  refers  to  a  magnetite  flame  arc  lamp.  The 
electrode  consists  of  a  sheet-iron  envelope  having  a  metal 
closure  at  the  bottom  and  contains  a  filling  of  30  parts  of  rut- 
ile,  70  parts  of  magnetite,  and  izyi  parts  of  chromite  mixed 
with  %  per  cent  of  sodium  fluoride.  When  the  electrode  is  in 
use,  the  sheet-iron  envelope  burns  away  with  the  filling,  so  that 
the  end  of  the  electrode  presents  a  smooth  surface,  and  a 
dense  cap  over  the  surface,  which  is  sufficiently  conductive  to 
permit  the  relighting  of  the  arc  without  difficulty. — Lond.  Elec. 
Eng'ing,  Oct.  31. 

.Arc  Lamps. — O.  Arendt. — An  illustrated  article  on  recent 
practice  in  the  construction  of  electric  arc  lamps  with  vertical 
and  slightly  inclined  electrodes.  The  latest  construction  of  the 
Beck  lamp  is  described.  Tt  operates  with  constant  distance  be- 
tween the  electrodes.  Tests  of  Wedding  with  flame-arc  elec- 
trodes 7  mm.  or  8  mm.  in  diameter  gave  a  mean  hemispherical 
candle-power  of  2469  for  a  mean  voltage  of  44.2  and  a  mean 
current  of  9.1  amperes,  and  a  specific  power  consumption  of 
0.163  watt  per  candle-power.  Since  the  distance  between  the 
electrodes  is  constant,  pulsations  of  voltage  would  cause  pul- 
sations of  the  current.  These  are  avoided  by  using  in  series 
with  the  lamp  a  ballast  resistance  of  the  same  type  as  used 
with  Nernst  lamps. — Elek  Zeit.,  Oct.  10. 

Flame  .trcs. — Illustrated  notes  on  an  experimental  display  of 
electric  street  lighting  in  a  London  city  with  centrally-hung 
flame  arc  lamps.  They  are  to  be  hung  and  maintained  at  a 
rate  of  $87.50  each  per  year,  all  costs  of  the  experimental  in.- 
stallation  being  borne  by  the  company.    Two  types  of  lamps  are 


used,  both  with  long-burning  hours,  one  lamp  being  of  the 
magazine  type,  while  the  other  lamp  is  of  the  multiple  electrode 
variety. — Lond.  Elec.  Eng'ing,  Oct.  31. 

Power. 

Power  Plant. — An  illustrated  article  on  electric  power  supply 
in  Yorkshire.  Considerable  progress  has  been  made  during  the 
last  two  years  in  the  supply  of  the  Yorkshire  Electric  &  Power 
Company.  The  power  house  now  contains  three  2000-kw  Cur- 
tis turbo-alternators.  An  improvement  has  also  been  made  in 
the  boiler  house,  which  enables  the  boiler  feed  make-up  water 
to  be  obtained  from  the  canal  instead  of  from  the  town  pipes 
as  formerly.  This  improvement  consists  in  the  installation  of 
a  rotary  sand  filter,  of  the  Lassen  &  Hjort  type,  through  which 
part  of  the  condenser  circulating  discharge  water  is  passed,  and 
then  delivered  both  warm  and  clean  to  the  hot-well.    The  filter 
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is  shown  in  Fig.  i,  and  consists  of  an  external  mild  steel  plate 
drum,  designed  for  the  required  pressure.  Within  this  is  a 
second  drum,  perforated  all  over,  and  revolving  upon  a  hollow 
spindle  fitted  with  glands.  The  inside  drum  is  partially  filled 
with  silicate  sand.  The  water  to  be  filtered  enters  at  the  bot- 
tom of  the  outer  drum,  envelops  the  internal  drum,  and  passes 
through  the  sand  into  the  hollow  shaft,  and  away  through  the 
filtered  water  outlet.  For  cleaning  the  filter  the  flow  of  the 
water  is  reversed  and  the  sludge  outlet  is  opened,  while  simul- 
taneously the  inner  drum  is  revolved  to  agitate  the  sand.  The 
area  of  supply  served  by  the  company  comprises  1800  sq.  miles 
in  extent,  with  an  aggregate  population  of  2,800,000,  and  an 
aggregate  industrial  power  demand  of  2,000,000  horse-power. 
The  connections  are  now  increasing  rapidly,  and  it  Is  expected 
that  by  February  of  next  year  the  output  will  reach  a  quarter 
of  a  million  kw-hours  per  week.  In  most  cases  the  energy  is 
charged  for  by  making  a  rate  per  kilowatt  of  maximum  de- 
mand and  adding  a  charge  per  kw-hour' consumed,  according 
to  a  sliding  scale  dependent  upon  the  extent  of  consumption. 
This  method  encourages  consumers  to  increase  their  load  fac- 
tor; the  station  load  factor  is  well  above  30  per  cent.  Three- 
phase  currents  at  10,000  volts  are  transmitted  to  nine  sub- 
stations, where  the  e.  m.  f.  is  reduced  to  2000  volts. — Lond. 
Electrical  Eng'ing,  Oct.  31. 

Chili. — Some  notes  on  the  development  of  water  power  in 
Chili.  For  instance,  at  Santiago  a  20,000  horse-power  scheme 
is  being  developed  at  16  miles  from  the  city.  A  report  is  also 
given  by  Prof.  A.  E.  Salazar  on  the  proposed  electrical  equip- 
ment for  the  railway  from  Arica  to  Tacora  (100  miles).  The 
single-phase  system  is  recommended,  and  an  increased  economy 
is  expected. — Lond.  Electrician,  Nov.  I. 

Gas  Engines  and  Steam  Turbines. — R  J.  Fox. — A  communi- 
cation criticising  some  figures  in  the  recent  comparison  by 
Andrews  between  gas  engines  and  steam  turbines.  It  is  claimed 
that  Andrews'  figures  are  too  favorable  to  gas  engines. — Lond. 
Elec.  Eng'ing,  Oct.  31. 

Traction. 

London. — .-\n  abstract,  with  an  editorial  discussion,  of  the  ac- 
counts of  the  London  County  Council  tramways.  The  chief 
points  brought  out  in  the  report  are  the  much  better  financial 
results  obtained  with  electric  traction  than  with  horse  traction, 
and  the  decrease  in  the  cost  per  car-mile  for  electric  working, 
due  to  the  erection  of  their  own  generating  station. — Lond. 
Electrician,  Nov.  I. 

Speed  Regulation. — P.  Dawsox. — In  a  continuation  of  his  long 
illustrated  serial  on  electric  traction  on  railways,  the  author  tells 
how  to  ascertain  the  resistances  required  for  speed  regulation 
with  direct-current  traction  motors. — Lond.  Electrician,  Nov.  i. 
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Installations,   Systems   and   Appliances. 

Electricity  Supply  in  France. — Some  statistical  figures  on  cen- 
tral stations  in  France.  On  Jan.  i.  1907,  there  were  1413  gen- 
erating stations  which  supplied  2912  towns  with  energy  for 
lamps  and  motors.  There  were  besides  824  gasworks,  supplying 
1209  towns.  Each  station  supplies  energy  to  the  inhabitants  of 
one  or  more  towns.  In  each  of  four  departments  there  are 
more  than  100  villages  connected  to  one  station,  and  each  of  12 
departments  there  are  over  50.  The  Department  of  Isere  con- 
tains the  greatest  number  of  stations,  namely,  60.  There  are 
942  direct-current  and  157  single-phase,  20  two-phase  and  256 
three-phase  alternating-current  stations.  The  remaining  38 
stations  supply  both  alternating  and  direct  current.  More  than 
two-thirds  of  the  stations,  viz.,  1000,  are  driven  by  water-power, 
831  of  these  have  water  turbines  alone,  while  124  have  also  a 
steam  reserve ;  306  stations  are  steam-driven,  71  are  worked  by 
gas  engines  (including  43  by  power-gas)  and  10  are  provided 
with  oil  engines. — Lond.  Electrician,  Nov.  i. 

Lightning  Arresters. — F.  Neesen. — A  comparison  of  various 
types  of  lightning  arresters  with  instructions  as  to  their  con- 
struction so  as  to  be  most  efficient. — Elek.  Zeit.,  Oct.  3. 

Electrophysics  and  Magnetism. 

Production  of  Static  Electricity  by  the  Action  of  Heat  and 
Light.— G.  Melaxder. — The  author  thinks  that  a  connection 
exists  between  the  intensity  of  sunshine  and  the  phenomena  of 
terrestrial  magnetism,  and  that  it  is  not  improbable  that  the 
rays  of  the  sun  are  the  iedirect  cause  of  the  magnetism  of  the 
earth,  the  earth  currents  being  the  effect  of  sunshine.  He  has 
made  a  number  of  interesting  experiments  in  which  plates  of 
different  substances  were  exposed  in  sunshine  and  their  electric 
charge  before  and  after  exposure  measured.  In  making  the 
experiments  he  observed  that  a  piece  of  paraffin  wax  and  a 
sheet  of  gutta-percha,  which  had  lain  in  the  dark  for  at  least  a 
year,  even  before  exposure  showed  a  negative  charge ;  a  stick 
of  sealing-wax  which  had  lain  in  the  ordinary  light  of  a  room 
showed  also  slight  negative  charge ;  while  the  charge  on  an  old 
ebonite  plate  and  on  a  glass  rod  were  scarcely  perceptible. 
After  exposure  to  sunlight  all  these  bodies  were  charged ;  the 
paraffin,  gutta-percha  and  sealing-wax  were  highly  charged,  the 
charge  on  all  three  being  of  negative  sign.  The  ebonite  plate 
showed  a  slight  negative,  and  the  glass  rod  a  strong  positive 
charge.  One-half  of  the  glass  rod  was  rough  and  the  other 
half  smooth,  but  both  parts  were  positively  charged  by  ex- 
posure. With  artificial  sources  of  light  (like  a  bunsen  flame, 
the  mercury-vapor  lamp,  arc  lamps)  very  much  smaller  effects 
are  obtained.  The  active  rays  are  specially  strong  in  sunlight 
and  are  not  stopped  by  a  glass  window.  The  author  then  dis- 
cusses the  excitation  of  electricity  by  friction,  and  describes 
various  experiments  in  this  respect.  When  two  pieces  of 
paraffin,  which  have  the  same  temperature,  were  rubbed  one 
with  the  other,  both  pieces  were  negatively  charged,  but  by 
keeping  the  temperature  of  one  piece  of  paraffin  higher  than 
the  temperature  of  the  other,  the  warmer  piece  shows  after 
rubbing  a  positive  charge  and  the  colder  a  negative  charge. 
Similarly  a  glass  rod,  rubbed  with  a  piece  of  woolen  cloth  was 
positively  charged,  but  if  the  same  woolen  cloth  before  friction 
was  made  very  hot,  the  same  glass  rod  showed  after  rubbing 
a  negative  charge.  The  author  proposes  the  following  hypo- 
thesis. He  thinks  the  different  bodies  at  the  same  temperature 
may  be  in  different  electrical  states.  He  calls  this  state  the 
"electron  temperature"  of  the  bodies  and  he  thinks  this  tem- 
perature is  very  different  from  the  ordinary  molecular  tem- 
perature. By  rubbing  two  bodies  one  with  the  other,  the  body 
which  has  the  lower  electron  temperature  is  negatively  charged 
and  the  other,  which  has  the  higher  electron  temperature,  is 
positively  charged,  for  the  following  reason:  If  two  bodies 
have  the  same  electron  temperature,  the  electrons  will  be  re- 
moved in  the  same  proportion  from  both  bodies.  But  if  the 
electron  temperature  of  two  bodies  is  different,  the  number  of 
electrons  removed  from  the  "electrically  warmer"  body  will  be 
greater  than  the  number  of  electrons  removed  from  the  "elec- 
trically colder"  body.     The  electrically  warmer  body  will  thus 


by  rubbing  be  depleted  of  electrons  and  left  with  an  excess  of 
positive  ions.  It  will,  consequently,  be  positively  charged.  The 
electrically  colder  body  will  collect  the  electrons  which  the 
electrically  warmer  body  has  lost,  and  it  will  thus  be  negatively 
charged. — Phil.  Mag.,  October. 

Magnetic  Induction  in  Spheroids. — D.  N.  Maluk. — A  highly 
mathematical»paper  on  the  problem  of  magnetic  induction  in  a 
magnetic  substance  in  the  form  of  a  prolate  spheroid,  due  to  a 
current  in  a  wire  wrapped  around  it  along  a  part  of  its  length. 
— Phil.  Mag..  October. 

Electron  Theory. — E.  Cunningham. — A  mathematical  note 
on  the  electromagnetic  mass  of  a  moving  electron,  with  respect 
to  an  objection  raised  by  Abraham  to  Lorentz'  hypothesis  of 
the  form  of  an  electron. — Phil.  Mag.,  October. 

Radium  Emanation. — G.  Rumelin. — An  account  of  a  determi- 
nation of  the  period  of  radium  emanation  (or  the  time  required 
for  the  emanation  to  be  half  transformed),  which  is  found  to 
be  3.7s  days,  agreeing  very  closely  with  the  original  value  of 
Rutherford  and  Soddy. — Phil.  Mag.,  October. 

Units,  Measurements  and  Instruments. 

Direct-Current  Moving-Coil  Galvanometer. — A.  Schortau. — 
An  illustrated  description  of  a  new  direct-current  galvanometer. 


FIG.   2. — DIAGRAM   OF  GALVANOMETER   CONSTRUCTION. 

the  construction  of  wliich  is  shown  in  Fig.  2.  The  cylindrical 
iron  frame  a  forms  one  pole  shoe  of  the  permanent  magnet. 
The  other  pole  shoe  b  of  the  same  magnet  is  an  iron  cylinder 
placed  concentrically  within  the  frame,  so  that  the  whole  air- 
gap  between  the  two  cylinders  is  filled  with  lines  of  flux  of 
uniform  density.  Within  the  air-gap  a  double  coil  is  suspended. 
The  two  halves  of  their  windings  are  either  connected  in  series 
and  wound  in  opposite  directions,  as  shown  in  Fig.  2,  or  are 
connected  in  parallel  and  wound  in  the  same  direction  as  shown 
in  Fig.  3.  When  a  current  passes  through  the  coil,  the  coil 
moves  under  the  influence  of  the  magnetic  field.  By  connect- 
ing two  coils  together  it  is  possible  to  increase  the  torque  and 
the  sensibility.  Further,  since  the  flux  density  is  the  same  at 
all  points  of  the  magnetic  field,  the  angle  of  deflection  of  the 
coil  must  be  proportional  to  the  current.     This  is,  indeed,  the 


r= ^ ^^ 


no.    3 — DIAGRA.M    OF    WINDINGS. 

case  in  the  instruments  as  constructed.  The  air-gap  is  only 
one-half  that  of  the  Deprez  d'Arsonval  type. — Elek.  Zeit., 
Oct.  3. 

Meiers. — The  Engineering  Standards  Committee  has  issued  a 
standard  specification  for  motor  meters  for  electric  supply  con- 
sumers. A  new  departure  is  to  fix  a  limit  of  inaccuracy  at 
loads  under  onc-tcnth  full  load  for  all  sizes.  The  meter  must 
be  capable  of  running  on  a  minimum  current  equal  to  the  one 
hundredth  part  of  its  rating,  and  must  start  running  and  con 
tinue  on  this  current  when  it  is  not  less  than  one-tenth  of  an 
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ampere.  The  meter  must  be  able  to  withstand  an  overload  of 
25  per  cent  for  one  hour  without  impairing  its  working  or 
accuracy,  or  a  current  in  the  main  circuit  30  times  the  ordinary 
rating  for  a  period  of  half  a  second,  and  it  must  be  able  to 
withstand  a  10  per  cent  pressure  variation,  or  a  5  per  cent  fre- 
quency variation  in  alternating-current  circuits  with  an  error  of 
not  more  than  i  per  cent.  The  committee  has  'defined  very 
minutely  the  construction  of  the  instrument  with  regard  to  the 
prevention  of  dust  getting  into  the  works,  improper  adjust- 
ments, or  the  interference  of  the  purchaser  with  the  mechan- 
ism, also  defects  in  the  construction  and  workmanship.  A  time 
limit  of  three  years  is  fixed  during  which  the  manufacturer  is 
liable  for  any  defects  for  meters  whose  seals  are  intact. — Lond. 
'Elec.  Eng'ing,  Oct.  31. 

Induction  Meter. — An  official  communication  from  the  Reich- 
sanstalt  in  which  the  admission  for  calibration  of  a  single-phase 
induction  meter  of  the  Isaria  Meter  Company  is  recorded  and 
the  construction  and  operation  of  the  meter  is  described  in  de- 
tail with  illustrations. — Elek.  Zeit.,  Oct.  10 

Megger. — Some  illustrated  notes  on  some  recent  forms  of 
insulation  and  resistance-measuring  sets  of  English  make,  called 
the  "megger,"  and  consisting  of  a  combined  ohmmeter  and 
hand-driven  generator.  In  one  type  an  additional  resistance 
box  is  provided  for  the  accurate  measurement  of  low  resist- 
ances. Several  illustrations  are  given.  The  principle  has  been 
noticed  before  in  the  Digest. — Lond.  Elec.  Eng'ing,  Oct.  31. 

Measurement  of  Mutual  Inductance. — A.  Campbell. — An  ac- 
count of  a  method  measuring  mutual  inductance  by  a  modified 
Carey-Foster  method,  with  the  aid  of  a  vibration  galvanometer. 
— Phil.  Mag.,  October. 

Standard  Cells. — F.  A.  Wolff  and  C.  E.  Waters. — A  paper 
giving  preliminary  specifications  for  Clark  and  Weston  standard 
cells.  The  Clark  cell  is  defined  as  a  voltaic  combination  having 
as  its  positive  electrode  pure  mercury  covered  with  a  paste 
consisting  of  pure  mercurous  sulphate  mixed  with  finely  di- 
vided niercury  and  pure  zinc  sulphate  crystals  and  solution,  and 
as  its  negative  electrode  an  amalgam  containing  10  per  cent 
by  weight  of  pure  zinc,  covered  with  a  layer  of  pure  zinc  crys- 
tals, the  electrolyte  being  a  solution  of  pure  zinc  sulphate  in 
saturation  equilibrium  with  the  other  constituents  of  the  cell. 
The  Weston  cell  is  defined  as  a  similar  combination  in  which 
the  zinc  sulphate  is  replaced  throughout  by  cadmium  sulphate 
and  the  zinc  amalgam  by  an  amalgam  containing  12.5  per  cent 
by  weight  of  pure  cadmium.  The  purification  and  preparation 
of  the  different  materials  is  described  in  detail,  and  in  various 
cases  several  different  methods  are  given. — Bulletin,  Bureau  of 
Standards,  Vol.  Ill,  No.  4,  October. 

Series-Parallel  Lamp  Resistor. — N.  T.  M.  Wilsmore. — A 
Faraday   Society   paper   describing   the   arrangement   shown   in 


FIG.  4. — lamp  resistor. 

Fig.  4.  In  the  figures  only  three  lamps  are  shown,  but  the 
number  may  be  increased  indefinitely.  The  lamp  sockets,  Li, 
L,,  L>,  etc.,  are  connected  in  series  with  each  other,  and  with 
the  terminal  7"i ;  but,  by  means  of  the  two-way  switches,  5.. 
Si,  Ss,  etc.,  they  may  be  connected  in  several  different  ways,  so 
that  a  wide  variation  in  resistance  between  the  terminals  T, 
and  T,  may  be  produced.  Thus  with  three  lamps  of  the  same 
size,  the  following  six  combinations  are  possible:  Three  lamps 
in  series  (left-hand  diagram);  two  lamps  in  series,  one  lamp; 
one  lamp  in  parallel  with  the  other  two  in  series,  two  in  parallel 
or  three  in  parallel  (right-hand  diagram).  However  the 
switches  are  moved  it  is  not  possible  to  cause  a  short  between 
Tt  and  T~. — Lond.  Elec.  Eng'ing,  Oct.  31. 

Netv  Hole  Interrupter. — W.  vom  Uljanin. — A  description  of 
a  new  and  convenient  form  of  the  hole  interrupter  which  works 
for  months  without  giving  trouble.    Fo^  diaphragms  the  author 


uses  thimble-shaped  tubes  of  thin  porcelain,  made  at  the  Im- 
perial German  Porcelain  Factory.  Each  porcelain  tube  has  a 
small  perforation  in  the  bottom,  from  %  mm.  to  2  mm.  in 
diameter.  The  thimble  is  inserted  in  the  bottom  of  a  beaker 
in  a  hole  bored  for  the  purpose  of  receiving  it,  and  is  held  in 
position  by  a  short  length  of  india  rubber  tubing,  which  sur- 
rounds it.  The  beaker  is  placed  in  a  larger  vessel  containing 
the  same  kind  of  liquid  as  does  the  beaker.  The  electrodes  are 
thin  leaden  pipes,  bent  in  spiral  coils,  one  inside  the  beaker 
and  one  outside  it  in  the  larger  vessel.  The  latter  is  bent  so 
as  to  envelope  the  lower  portion  of  the  thimble.  The  two  ends 
of  each  coil  emerge  from  the  liquid,  and  during  the  action  of 
the  interrupter  cold  water  is  kept  running  through  them.  In 
this  way  any  heating  of  the  interrupter  is  prevented.  The 
author  has  succeeded  in  working  it  with  strong  currents,  as 
high  as  12  amperes,  using  in  this  case  the  larger  hole.  If  the 
beaker  has  several  holes  in  the  bottom,  several  thimbles  may  be 
inserted  and  kept  in  reserve  by  closing  them  up  with  india 
rubber  stoppers. — From  Phys.  Zeit.,  Oct.  15;  abstracted  in 
Lond.  Elec.  Eng'ing,  Oct.  31. 

Battery  for  Testing  Mains. — A  letter  and  a  note  on  batteries 
for  the  testing  of  mains.  A  set  of  small,  portable  dry  cells  is 
suitable,  but  the  old-fashioned  portable  batteries  of  wet 
Leclanche  cells  last  much  longer  if  used  carefully.  An  ideal  bat- 
tery for  the  testing  of  mains  would  be  a  set  of  well  insulated 
secondary  cells  with  a  viscous  or  pasty  electrolyte. — Lond.  Elec. 
Eng'ing,  Oct.  31. 

Resistance  Thermometers. — H.  C.  ^Dickinson  a.vd  E.  F. 
Mueller. — The  authors  describe  a  special  form  of  electric  re- 
sistance thermometer  intended  for  calorimetric  w^ork.  It  has 
been  found  applicable  for  general  temperature  measurements  in 
the  interval  between  zero  degree  to  100  deg.  C.  The  transition 
temperature  of  sodium  sulphase  has  been  redetermined,  and 
found  to  be  32.384  deg.  C.  for  the  purest  salt. — Bulletin,  Bureau 
of  Standards,  Vol.  III.,  No.  4,  October. 

Standard  Scale  of  Temperature. — C.  W.  Waidxer  and  H.  C 
DicKiNso.v. — A  long  paper  on  the  standard  scale  of  temperature 
in  the  interval  from  zero  to  100  deg.  C.  This  standard  scale  is 
the  scale  of  the  constant-volume  hydrogen-gas  thermometer 
The  conclusion  reached  in  the  present  paper  is  that  the  standard 
scale  of  temperature  of  the  Bureau  of  Standards  within  the 
above  interval,  as  defined  by  their  standard  mercury  ther- 
mometers and  with  certain  corrections,  is  in  agreement  with 
the  hydrogen  scale  of  the  Bureau  International  to  within  the 
limits  of  accuracy  at  present  attainable  in  mercurial  ther- 
mometry, which  may  be  about  0.002  deg. — Bulletin,  Bureau  of 
Standards,  Vol.  Ill,  No.  4,  October. 

Telegraphy,  Telephony  and  Signals. 

London  Telephone  Exchange. — W.  U.  Lu-N"Non. — .\n  illus- 
trated description  of  the  equipment  of  the  new  Gerrard  tele- 
phone exchange  in  London.  The  change-over  from  the  old  to 
the  new  exchange  recently  took  place  successfully.  A  feature 
of  the  switchroom  is  that,  while  the  subscribers'  lines  are  mul- 
tipled  over  every  six  panels  of  the  junction  sections  of  the 
switchboard,  they  are  only  multiplied  over  every  nine  panels 
of  the  subscribers'  sections.  The  switchboard  is  made  up  of 
eight-panel  sections,  each  equipped  for  three  operators'  posi- 
tions. One  hundred  and  three  subscribers'  positions  and  41 
junction  positions  are  already  equipped,  dealing  with  7840  sub- 
scribers' lines  and  iioi  in-coming  junction  lines.  Four-party 
line  ringing  keys  have  been  fitted  on  the  subscribers'  positions. 
A  plugging-up  circuit  of  new  design  is  used,  capable  of  dealing 
with  any  kind  of  fault.  In  the  apparatus  room,  the  cables  are 
brought  to  the  vertical  side  of  the  main  frame,  on  which  side 
are  the  fuses,  lightning  arresters  and  heat  coils. — Lond.  Elec. 
Eng'ing,  Oct.  31. 

Condensers  and  High-Freguency  Circuits. — W,  Hahnemann 
AND  L.  .\delmann. — .\n  account  of  an  experimental  investiga- 
tion of  the  losses  in  condensers  with  solid  dielectrics  and  their 
damping  effect  in  closed  high-frequency  oscillating  circuits. — 
Elek.  Zeit.,  Oct.  10  and  17. 

High-Frequency  Oscittations. — J.  Sahulk.\, — By  connecting 
a   Nernst-lamp   filament   in  parallel   with   an  oscillating  circuit 
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(in  an  analogous  way,  as  in  Duddell's  experiment  with  an  arc 
lamp)  the  author  endeavored  to  produce  high-frequency  oscil- 
lations, but  was  unsuccessful. — E!ek.  Zeit.,  Oct.  24. 

Electrolytic  Wave  Detector. — M.  Tissot. — The  electrolytic 
detector  which  has  been  in  use  for  several  years  for  the  tele- 
phonic reception  of  wireless  telegraphic  messages  is,  in  prin- 
ciple, a  voltmeter  with  two  very  unequal  platinum  electrodes 
immersed  in  sulphuric  or  nitric  acid.  As  usually  employed,  a 
constant  e.  m.  f.  is  applied  to  it,  the  fine  point  being  the  anode. 
A  telephone  in  the  circuit  yields  a  sound  when  the  voltmeter  is 
submitted  to  the  action  of  a  train  of  waves.  The  author  has 
compared  the  indications  of  the  electrolytic  detector  (using  a 
galvanometer  instead  of  a  telephone)  with  the  bolometer.  From 
his  measurements  he  infers  that  the  direct  current  resulting 
from  the  action  of  the  waves  on  the  electrolytic  detector  is 
proportional  to  the  square  of  the  amplitude  of  the  oscillatory 
current  in  the  receiving  antenna.  Nernst's  theory  of  the  con- 
centration charges  at  the  electrodes  is  then  applied  to  this  case, 
and  is  shown  to  represent  the  facts. — Lond.  Elec,  Oct.  18. 

Wave  Detector. — An  account  of  a  recent  British  patent  of 
R.  A.  Fessenden  for  a  detector  for  wireless  signalling.  It  is 
an  electrolytic  detector  in  which  the  gas  from  the  fine  platinum 
point  is  carried  by  a  current  of  liquid  to  a  narrow  tube,  which 
it  partially  obstructs,  and  thus  interrupts  a  local  current. — Lond. 
Elec.  Eng'ing,  Oct.  24. 

Cable. — An  illustrated  description  of  the  new  West  Indian 
cable  recently  laid  between  New  York  and  Havana.  Two  types 
of  deep-sea  cables  are  employed,  and  two  weights  of  inter- 
mediate cable.  A  rock  cable  is  used  at  the  Havana  shore  end 
and  in  this  the  cores  are  laid  sheathed,  in  addition  to  being 
bronze-taped. — Lond.  Elec.  Eng'ing,  Oct.  24. 
Miscellaneous. 

Meeting  of  Electrical  Engineers  of  Switserland. — An  account 
of  the  general  joint  meeting,  held  at  the  end  of  September  in 
Luzerne,  by  the  Swiss  Electrical  Association  (president,  Niz- 
zola;  number  of  members,  802).  the  Association  of  Swiss  Elec- 
tricity Stations  (president,  Zaruski),  the  Incandescent  Lamp 
Buying  Syndicate  (president,  Wagner),  and  the  Association  of 
Swiss  Electrical  Contractors  (president,  Kummler).  The  rep- 
resentative of  the  Swiss  Railway  Department  had  formerly  sug- 
gested to  the  electrical  engineers  to  get  together  and  agree 
on  a  certain  electric  traction  system  as  the  most  suitable  for 
operating  the  Swiss  Railways.  A  report  was  presented  by 
Prof.  Wyssling  for  the  committee  for  studying  electric  traction 
in  Switzerland,  an  abstract  of  which  will  be  found  under 
Traction.  The  technical  testing  stations  of  the  association  have 
done  a  great  deal  of  work  during  the  past  year.  In  discussing 
the  incandescent  lamp  situation,  it  was  emphasized  on  all  sides 
that  it  is  important  to  get  better  lamps,  and  that  a  somewhat 
higher  price  for  the  lamps  should  not  prove  an  obstacle.  The 
difference  in  the  price  might  be  made  up  by  the  electricity 
works,  since  they  then  would  be  in  a  position  to  give  better 
light  to  their  consumers. — Elek.  Zeit.,  Oct.  24. 


BOOK   REVIEWS. 

Recipes,    Formulas   and    Processes.      Edited    by    Gardner    D. 

Hiscox,  M.  E.    New  York :  Norman  W.  Henley  Publishing 

Company.  787  pages.  Price,  $3.00. 
This  volume,  the  full  title  of  which  is  "Henley's  Twentieth 
Century  Book  of  Recipes,  Formulas  and  Processes,"  is  stated 
in  the  sub-title  to  contain  nearly  10,000  selected  scientific, 
chemical,  technical  and  household  recipes,  formulas  and  pro- 
cesses for  use  in  the  laboratory,  the  office,  the  workshop  and 
in  the  home.  The  compiler  states  that  in  selecting  the  matter 
for  the  book  he  drew  only  from  trustworthy  sources,  and 
modified  such  formulas  as  he  considered  ill-adapfcd  in  their 
original  form  for  the  needs  of  every-day  life.  The  text  is 
intclliKcnily  arranged  and  adequately  cross-indexed,  and  the 
book  is  well  printed  and  bound.  A  glance  through  the  pages 
indicates  that  the  matter  has  been  carefully  selected,  both  with 
respect  to  subject  and  to  the  present  «tate  of  the  arts  to  whi«h 
fhe  recipes  apply. 


Practical  Illumination.  By  James  R.  Cravath  and  Van 
Rensselaer  Lansingh.  New  York:  McGraw  Publishing 
Company.  361  pages,  385  illustrations.  Price,  $3. 
Until  within  comparatively  few  years  electric  lighting  as  an 
art  dealt  directly  only  with  the  generation  of  power  and  its 
transformation  into  light.  While  every  detail  up  to  the  utiliza- 
tion of  the  light  had  received  most  minute  attention  in  theory, 
design  and  construction,  lighting  plans  were  in  most  cases  left 
to  the  draughtsman  of  the  architect  or  of  the  wire  contractor, 
who,  with  no  knowledge  of  the  principles  of  illumination,  lo- 
cated lamps  in  accordance  with  the  most  primitive  considera- 
tions. The  late  Luther  Steiringer  Vk-as,  perhaps,  the  first  who 
sought  to  bring  illumination  to  the  stage  of  an  art,  and  the 
classical  book  by  Dr.  Louis  Bell,  "The  Art  of  Illumination." 
originally  published  about  seven  years  ago,  was  the  first  sys- 
tematic treatise  on  the  subject.  While  it  is  only  within  the  past 
two  or  three  years  that  the  desirability  of  applying  scientific 
engineering  principles  to  everyday  problems  of  artificial  illumi- 
nation has  become  generally  recognized,  the  advancement  in  that 
short  period  has  been  so  rapid  that  illuminating  engineering 
has  now  become  definitely  established  as  a  specialty.  For  its 
practice,  however,  there  has  been  a  great  dearth  of  specific  engi- 
neering data,  and  the  present  work,  having  for  its  leading 
object  the  supply  of  this  deficiency,  is,  therefore,  particularly 
welcome. 

Some  of  the  chapters  of  the  book  are  revisions  and  enlarge- 
ments of  articles  by  the  authors  which  have  appeared  from  time 
to  time  in  the  past  two  years  in  the  columns  of  the  Electrical 
World.  Much  other  matter  has  been  added,  however,  includ- 
ing chapters  on  gas  lamps  and  comparisons  of  illuminants. 
The  first  part  of  the  book  is  devoted  largely  to  curves  showing 
the  distribution  of  light  about  incandescent  electric  lamps,  gas 
burners,  gas  and  electric  clusters,  Nernst  lamps,  arc  lamps  and 
mercury-vapor  lamps  equipped  with  various  forms  of  reflectors, 
shades  and  globes.  Considerably  more  than  100  photometric 
curves  of  this  kind  are  shown,  practically  all  the  result  of  tests 
made  at  the  Electrical  Testing  Laboratories  in  New  York. 
These  tests  cover  most  of  the  common  forms  of  glassware  used 
with  gas  and  electric  lamps,  and  are  of  the  greatest  importance 
to  the  engineer  in  planning  effective  illumination.  Chapters  on 
the  laws  and  measurement  of  light,  calculation  of  illumination 
and  the  physiological  effect  of  light  with  respect  to  the  eye— a 
most  important  consideration  in  practical  illumination — are  also 
included  in  the  early  part  of  the  book.  A  chapter  on  comparisons 
of  illuminants  gives  the  mean  spherical  candle-power  of  all  the 
common  electric  and  gas  lamps,  the  data  being  taken  from  the 
most  authoritative  sources  available.  .\n  interesting  chapter  is 
on  "Demonstration  Room  Tests,"  in  which  is  shown  a  set  of 
engravings  made  from  photographs  of  a  pair  of  rooms,  side  by 
side,  of  exactly  similar  dimensions  and  color.  In  these  rooms 
Incandescent  lamps,  equipped  with  different  kinds  of  shades  and 
globes  were  compared  to  determine  the  relative  effect  of  the 
glassware  in  modifying  the  distribution  of  light.  These  tests 
show  to  the  non-technical  mind  the  effect  of  different  glass- 
ware in  a  much  clearer  manner  than  photometric  curves.  The 
latter  half  of  the  book  is  devoted  to  a  discussion  of  examples 
of  interior  lighting.  A  chapter  is  devoted  to  the  principal 
classes  of  interior  lighting,  including  residence  lighting,  office 
lighting,  public  halls,  theaters,  churches,  stores,  sjiops,  fac- 
tories and  many  other  classes.  In  these  chapters  numerous  illus- 
trations are  presented  of  rooms  with  good  and  bad  lighting 
arrangements,  the  reason  for  the  success  or  failure  of  the  de- 
sign being  pointed  out  in  the  text.  This  method  enables  the 
essential  features  of  good  and  bad  design  to  be  presented  much 
more  clearly  than  by  simply  discussing  general  principles  with 
out  examples  to  illustrate  them.  In  fact,  the  book  inakes  no 
attempt  to  take  up  general  principles  at  length  or  to  go  into  the 
historical  or  extremely  scientific  and  technical  portions  of  the 
subject.  The  aim  of  the  authors  appears  rather  to  have  been 
to  give  specific  practical  information  of  a  kind  that  has  hereto 
fore  been  largely  lacking  and  to  present  it  in  such  shape  that 
it  can  be  easily  understood  by  non-technical  men  as  well  a'^ 
engineers.     The  information  contained  on  the  light  distribution 
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from  various  illuminants  is  particularly  necessary  to  all  who  aim 
intelligently  to  plan  illumination. 

Recent  discussions  on  central-station  business  methods  have 
brought  out  clearly  that  no  policy  pays  other  than  that  of  aid- 
ing consumers  to  obtain  the  most  effective  and  economical 
illumination.  Every  central  station,  howrever  small,  should  have 
one  person  on  its  staff  who  is,  to  some  extent,  at  least,  an 
expert  on  illumination,  and  to  these  the  present  book  will  be  of 
the  highest  value,  both  for  instruction  in  the  art  and  for  the 
practical  data  contained. 

Reinforced  Concrete.     Part  I.     Methods  of   Calculation.     By 
Albert  W.  Buel,  C.  E.     Part  II.    Representative  Structures. 
Part  III.     Methods  of  Construction.     By  Charles  S.  Hill. 
Second  edition.     New  York :  Engineering  News  Publishing 
Company.     499  pages,  80  illustrations.     Price,  $5.00. 
In  their  preface  the  authors  state  that  in  preparing  this  work 
they   had   in   mind   a   treatise    for   designing   and   constructing 
engineers,   following  American   practice   and   governed   by   the 
conditions  which  prevail  in  America.     Theoretical  discussions 
are  omitted  in  favor  of  practical  working  formulas,  examples 
of  representative  structures,  and  records  of  actual  practice  in 
the    selection   of    materials    and   of    methods    of   workmanship 
and  construction.    The  book  is  divided  into  three  sections.     In 
Part  I  are  given  working  formulas  for  the  calculation  of  the 
various  classes  of  structures  in  reinforced  concrete  and  such 
facts   about   the  properties   of  concrete  and   steel  as   relate   to 
economical  engineering  designs.     Part  II  contains  illustrations 
and  descriptions  of  representative  structures  of  reinforced  con- 
crete.    Materials,   workmanship   and   methods   of   construction 
are  considered  in  Part  III,  and  illustrated  by  examples   from 
actual  practice.    In  this  part  attention  is  given  to  the  construc- 
tion of  cintcrs  and   forms  for  concrete  work  and  to  methods 
of  faiii  •    111  I  '  iii^iing  exposed  concrete  surfaces. 

Electrolytic  Current    Rectifier. 

The  most  interesting  cliaractcristic  of  aluminum  i?  its  asym- 
metrical resistance  when  placed  in  certain  electrolytes.  That 
is  to  say,  the  resistance  is  quite  low  for  current  in  one  direction 
but  it  is  extremely  high  when  the  current  reverses.  This 
characteristic  is  caused  by  the  formation  of  an  insulating 
film  on  the  aluminum  surface  by  electrolytic  action. 

In  the  equipment  illustrated  herewith  an  aluminum  cell  with 
a  special  electrolyte  is  used  for  obtaining  a  unidirectional 
current  when  the  supply  e.  m.  f.  is  alternating.  The  rectifier 
proper  consists  of  a  circular  iron  tube  about  4  ins.  in  diameter 
and  2  ft.  in  length,  with  which  is  connected  a  sheet-iron  radiator 
through  which  the  electrolytic  compound  circulates ;  the  only 
other  element  is  an  aluminum  rod  which  hangs  in  the  center 
of  the  iron  tube  from  which  it  is  thoroughly  insulated.  The 
radiator  serves  for  maintaining  the  temperature  of  the  electro- 
lyte at  a  safe  value.  In  a  lo-ampere  rectifier  operated  at  133 
cycles,  the  temperature  of  the  solution  reaches  about  100  deg. 
F. ;  when  the  same  equipment  is  used  at  6a  cycles,  the  tempera- 
ture is  very  much  lower.  In  either  case  the  solution  is  kept  in 
circulation,  a  result  that  contributes  to  the  long  life  of  the 
electrolyte  and   the  electrodes. 

The  equipment  illustrated  delivers  unidirectional  current  at 
8s  volts  when  the  supply  e.  m.  f.  is  no  volts  alternating.  Ry 
the  use  of  a  small  transformer  the  equipment  may  be  rendered 
suitable  for  any  value  of  supply  e.  m.  f.  The  rheostat  serves 
for  adjusting  the  delivered  current  at  any  desired  value  from 
one  ampere  to  the  full  rating  of  the  equipment.  An  ammeter 
at  the  top  of  the  board  indicates  the  value  of  the  unidirectional 
current  delivered  by  the   rectifier. 

The  type  shown  in  the  accompanying  illustration  is  par- 
ticularly arranged  for  charging  small  storage  batteries  for 
sparking  and  other  purposes;  as  many  as  30  cells  can  be  charged 
in  series  at  one  time,  taking  from  two  to  ten  amperes.  A 
larger  type  is  designed  for  charging  24  or  more  cells  of  an 
automobile  battery  with  a  current  not  e.xceding  25  amperes. 
These  outfits  are  manufactured  by  the  Eugene  L.  Richter 
Electric    Company,    1914   Columbus    .\vcnuc,    Philadelphia,    Pa. 


They  possess  the  advantageous  characteristics  of  starting  auto- 
matically  when   the  circuit   is   closed,   of   requiring  practically 
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no  attention  because  there  is  no  mechanism  to  get  out  oi 
order,  and  of  preventing  the  batteries  from  discharging  into 
the  supply  lines  when  the  circuit  is  broken. 


Electric  Switching  Locomotive. 

The  Bush  Terminal  Company  employs  for  switching  pur 
poses,  around  its  extensive  docks  and  warehouses  in  South 
Brooklyn,    a    number    of    steam    locomotives    and    one    electric 


II-ECTRIC    SWI  I 


locomotive.  This  latter  was  built  by  the  General  Electric  Com- 
pany about  three  years  ago,  and  has  given  such  satisfaction  in 
tlie  way  of  tonnage  capacity,  ease  of  control  and  low  cost  of 
maintenance  that  the  company  has  recently  given  an  order  for 
a  second  electric  locomotive. 


November  23,  1907. 
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The  new  machine  has  just  been  jointly  completed  by  the 
General  Electric  Company  and  the  American  Locomotive  Com- 
pany. Some  illustrations  of  this  machine,  presented  in  this 
article,  show  some  features  of  the  locomotive  which  are  worthy 
of  comment. 

While  the  truck  is  a  bar-frame  equalized  design,  the  con- 
struction adopted  differs  from  that  ordinarily  used  on  electric 
motor  trucks  and  follows  rather  a  type  which  has  been  used 
with  a  good  deal  of  success  for  the  tender  and  guiding  trucks 
of  steam  locomotives.  The  bolsters  are  carried  rigidly  on  the 
side  frames,  and  the  weight  of  the  frame  and  bolster  is  trans- 
mitted to  the  equalizers  through  one  semi-elliptic  spring  on 
each  side,  instead  of  through  bolster  springs  and  helical  side 
springs,  as  is  the  customary  construction  in  .  the  so-called 
M.  C.  B.  equalized  truck.  This  produces  a  simple,  substantial 
form  of  truck  suitable  for  locomotive  service,  and  having  a 
low  cost  of  maintenance  in  such  service. 

Each  truck  is  equipped  with  two  90-hp  motors,  with  a  gear 
ratio  of  52  to  21.  These  motors,  with  this  gearing,  will  give 
at  their  one-hour  rating  a  tractive  effort  of  3000  lbs.  per  motor, 
or  12,000  lbs.  per  locomotive,  at  a  speed  of  appro.ximately  18 
miles  an  hour. 

The  cab  is  built  of  sheet  steel,  supported  by  a  frame  work  of 
small  angle-irons,  and  consists  of  a  main  operating  cab  and 
sloping  end  cabs,  with  narrow  side  platforms  extending  from 
the  main  cab  to  the  ends  of  the  locomotive.  The  floor  of  'he 
locomotive  is  of  Ji-in.  sheet  steel,  but  the  floor  of  the  mam 
operating  cab  is  covered  with  a  ^-in.  wood  covering. 

Fig.  2  shows  the  arrangement  of  apparatus  in  the  cab.  The 
locomotive  is  provided  with  both  straight  and  automatic  air 
equipments.  In  the  center  of  the  main  cab  there  is  an  air 
compressor,  capable  of  compressing  50  cu.  ft.  per  minute,  and 
supplying  air  for  the  brakes.  In  the  operating  engineer's  cor- 
ner is  located  a  master  controller,  and  the  valves  and  handles 
for  operating  the  combined  straight  and  automatic  air.  In  th-; 
end  cabs  are  located  a  sand  box,  air  dnim.  contacturs  and  rheo- 
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FIG.    2.— ARRANGEMENT  OP   APPARATUS   IN    CAB. 

Stats.  As  the  locomotive  is  to  be  used  solely  for  switching 
service,  it  is  supplied  with  a  pantagraph  trolley,  thereby  obviat 
ing  the  necessity  of  the  frequent  reversal  of  the  trolley  which 
would  be  necessitated  in  such  service  by  a  wheel  trolley. 


Portable     Instruments    for    General  Service. 


Messrs.  Machado  &  Roller,  of  New  York,  have  brought  out 
a  line  of  portable  instruments  which  have  been  designed  with 
special  reference  to  their  use  in  general  testing  work.  The 
instruments,  together  with  a  tool  and  utility  box,  are  arranged 
for  convenient  handling  as  a  unit  by  the  use  of  a  simple  system 
of  hooks  and  buttons.  This  is  of  great  convenience,  especially 
where  the  instruments  must  be  transported  to  lest  apparatus 
in  place  and  where  lime  is  a  consideration,  the  unit  forming  a 
full  testing  equipment.  The  mechanisms  arc  built  solidly  into 
their  polished  hard-wood  carrying  rases  and  the  covering  lids 


of  the  instruments  are  double  hinged  so  that  while  the  instru- 
ments may  be  thus  entirely  enclosed,  leaving  no  projecting 
parts,  the  compartment  enclosing  the  binding  posts  may  be 
utilized  for  holding  flexible  leads  and  a  moderate  capacity 
shunt  in  the  case  of  an  ammeter. 

One  type  of  .the  unit  system  boxes  is  fitted  with  fibers, 
combined  wire  scraper  and  screw-driver,  wire  gage, '  screw 
wrench  and  foot  rule,  and  the  other  type  is  merely  an  empty 


MILE    TESTING   I.S'STRL'MEXTS. 


case  large  enough  to  carry  a  good-size  shunt  or   such   special 
tools  and  equipment  as  may  be  selected  for  individual  needs. 

The  direct-current  instruments  are  of  a  wire-guided  d'Arson- 
val  type.  The  coil  itself  is  rectangular,  the  wires  being  wound 
on  a  seamless  metal  frame  whose  vertical  sides  turn  about  the 
axis  of  the  rectangle  as  a  center  in  air  gaps  existing  between 
the  concave  faces  of  the  pole  pieces  of  a  permanent  magnet 
and  a  cylindrical  central  iron  core,  in  the  conventional  manner. 
In  the  "wire  guided"  mechanism,  the  coil  A,  Fig.  2,  has  attached 
to  it  ruby  jewels,  B,  through  which  are  pierced  smooth  cylin- 
drical holes  with  rounded  lips.  Through  these  holes  is  threaded 
a  length  C  C  of  hard  drawn  phosphor  bronze  wire  of  a  diameter 
slightly  less  than  that  to  which  the  holes  were  drilled  and  this 
wire,  being  tightly  stretched  and  permanently  secured  at  its 
ends  to  the  U-shaped  stationary  frame-work  of  the  instru- 
ment, thus  forms  a  guide  maintaining  the  coil  truly  centered 
with  reference  to  the  axis  of  the  cylindrical  iron  core.  To  sup- 
port the  weight  of  the  coil  and  prevent  its  touching  the  core, 
spiral  springs  D  D  have  Ihcir  one  extremities  attached  to  the 
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FIG.    2. — DIRECT-CURRENT    INSTRUMENT     MElHANISM. 

coil,  the  Other  ends  being  stretched  and  secured  to  insulated 
brackets  on  the  stationary  framework.  These  springs  also  fur- 
nish the  force  opposing  rotation  of  the  coil  when  current 
exists  and  conduct  the  current  in  and  out.  If  an  instrument 
so  built  is  dropped,  the  coil  A  will  evidently  dance  up  and  down 
on  its  springs  a  few  times  without  causing  any  damage.  When 
in  use  and  at  rest,  the  coil  moves  with  absolute  freedom  from 
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frictional    restraint   other   than    the   molecular    friction   of   the 
metal  of  the  springs. 

The  voltmeters  have  self-contained  resistors.  Ammeters 
of  under  75  amperee  capacity  have  their  shunts  self- 
contained,  for  convenience  in  higher  capacity  ammeters,  the 
shunts  are  separate,  being  of  the  standard  switchboard  types, 
but  with  the  clamp  screws  having  wing  nuts  so  that  they  may 
be  tightened  with  the  fingers  if  desired.     _- 

All  the' direct -current  shunts  give  a  uniform  drop  of  50 
millivolts  at  their  terminals  when  carrying  full  load,  so  that 
any  number  of  different-capacity  shunts  may  be  used  with  a 
single  instrument,  the  scale  indications  being  multiplied  by  a 
suitable  simple  factor,  according  to  the  shunt  selected.  All 
separate  shunt  instruments  are  thus  also  millivoltmeters  suit- 
able for  very  low  potential  measurements. 

The  alternating-current  instruments  are  of  the  hot-wire  type 
and  have  been  described  in  these  columns  before.  The  standard 
general  service  instrument  case  measures  6J4  ins.  x  yYi  ins.  x 
4  ins.  The  tool  box  is  654  ins.  x  7J4  ins.  x  i.>4  ins.  and  the 
utility  box  is  6%  ins.  x  5  ins.  x  4  ins. 


four  hours.  The  same  cell  weighing  zj  lbs.  would  have  a 
capacity  of  about  107  ampere-hours,  and  at  35  amperes  would 
be  discharged  in  about  three  hours.  An  Ekstromer  cell  weigh- 
ing 27  lbs.  is  discharged  at  a  35-amper£  rate  in  five  and  one- 
half  hours.    The  above  comparisons  are  based  upon  a  somewhat 


New  Storage  Battery   Developed   in  Boston. 

A  new  storage  battery  has  recently  been  developed  in  Boston 
by  Mr.  E.  C.  Ekstromer,  of  Cambridge,  Mass.,  which  has  been 
made  the  subject  of  an  exhaustive  study  by  Dr.  William  L. 
Hooper,  professor  of  electrical  engineering  at  Tufts  College, 
extracts  from  whose  report  are  given  below. 

The  positive  and  negative  elements  of  the  Ekstromer  bat- 
tery consists  of  pasted  lead  grids,  as  do  those  of  most  other 
batteries,  but  by  a  special  treatment  the  active  material  on  these 
grids  is  rendered  porous  and,  therefore,  permeable  to  the  elec- 
trolyte to  a  much  greater  extent,  it  is  claimed,  than  in  the  case 
of  other  batteries.  In  the  ordinary  pasted  grids  the  immediately 
useful  part  of  the  active  material  is  limited  to  the  relatively 
thin  layer  upon  the  surface  of  the  plates  that  can  be  freely 
reached  by  the  electrolyte,  and  the  capacity  of  such  cells  is 
quite  definitely  limited  to  0.28  to  0.30  ampere-hour  per  sq.  in. 
of  positive  plate  surface,  which  capacity  per  unit  of  area  is, 
moreover,  nearly  independent  of  the  size  and  thickness  of  the 
plate.  In  the  Ekstromer  cell  the  greater  porosity  of  the  active 
material  allows  the  electrolyte  to  penetrate  more  readily  and 
deeply,  the  active  material,  forming  a  deeper  layer  of  immedi- 
ately useful  active  material  and  resulting  in  a  greater  ampere- 
hour  capacity  per  unit  area  of  plate.  Prof.  Hooper  states  that 
he  finds  a  capacity  of  0.4  ampere-hour  per  square  inch  of  posi- 
tive plate  for  the  Ekstromer  cell. 

The  greater  freedom  with  which  the  electrolyte  reaches  the 
active  material  results  in  less  polarization,  and  the  cells,  there-' 
fore,  yield  a  somewhat  higher  potential  on  discharge.  The 
watt-hour  efficiency  is,  therefore,  somewhat  higher.  Dr.  Hooper 
states  that  mechanical,  as  well  as  electrical,  considerations  de- 
mand that  only  a  fraction  of  the  thickness  of  mechanically 
stable  plates  shall  be  available  for  storage  purposes ;  therefore,  an 
obvious  and  necessary  consequence  of  the  greater  porosity  and 
ampere-hour  capacity  per  unit  area  of  the  Ekstromer  plate  is 
that  for  a  given  weight  of  battery  a  greater  output  can  be 
secured,  and,  on  the  other  hand,  a  given  number  of  ampere- 
hours  can  be  secured  from  a  lighter  cell.  Dr.  Hooper's  tests 
showed  an  ampere-hour  efficiency  of  about  90  per  cent  and  a 
watt-hour  efficiency  of  about  85  per  cent  for  the  cell.  In  tJie 
accompanying  table  arc  given  other  results  and  data  on  six 
other  cells  of  standard  make,  denoted  by  A,  B,  etc.,  compiled 
from  figures  published  by  their  manufacturers. 

The  report  shows  that  comparing  the  cells  on  the  basis  of 
ampere-hours  per  pound  of  weight,  assuming  the  Ekstromer  cell 
to  have  8-lb.  negatives,  the  average  superiority  is  expressed  by 
8s  per  cent.  Thus,  an  Ekstromer  cell  weighing  i-,]/^  lbs.  should 
have  a  capacity  of  35X711=250  ampere-hours,  and  at  35 
amperes  should  be  discharged  in  seven  hours.  The  cell  denoted 
by  D  with  n  plates  and  weighing  35^  lbs.,  has  a  capacity  of 
140  ampere-hours,  and  at  35  amperes  could  be  discharged'  in 


Name            Eks* 

of  Cell         tromcr 

A 

B 

C 

D 

E 

F 

Plates: 

Number 1 1 

Width,    ins...     sM 
Height,    ins...      8H 
Sq.  ins.  of  -f 
surfajcs   ...482 

h 

"lU 

413/16  "sH 
SH          8H 

8H 

9 

397 , 

420 

415 

496 

397 

480 

Weight,   lbs...   223/16 

24  j< 

24  54 

22 

28« 

2i'A 

39 

Weight    in    lbs. 
cell   complete.   27 

ioH 

32 

29  « 

3554 

28 « 

53 

Discharges: 

Ampere    for  4 

hours    48 

2S 

30 

30 

33 

28 

35 

.Ampere    hrs..i92 

1 12 

120 

120 

140 

1 12 

140 

Ampere  hrs.  per: 
Sq.  ins.  oi  + 

surface    ....    0.4 

0.282 

0.286 

0.289 

0.282 

0.282 

0.292 

Lbs.  of  plates.     8.65 

4.6 

4-95 

5.45 

4.87 

4-77 

3.60 

Lbs.  of  cell.,      7. II 

3.63 

3-75 

4.03 

3-97 

3.90 

2.64 

Relative  capacity: 

Unit  area 100 

7054 

7''A 

7« 

70.  S 

70. 5 

73 

Unit  weight..  1 00 

51 

52-7 

56.7 

55.8 

55 

lighter  negative  for  the  Ekstromer  cell  than  was  used  in  making 
up  the  test  cell,  but  tests  with  the  cadmium  electrode  seem  to 
show  that  this  decrease  in  weight  can  be  made  without  reduction 
of  capacity.  The  great  porosity  of  the  plate  increases  the  effec- 
tive area,  and  should  enable  the  plates  to  stand  up  well  under 
heavy  discharges.  Its  construction  should  give  it  some  degree 
of  elasticity  and  thus  enable  it  better  to  withstand  the  jolting 
of  an  electric  vehicle.  For  stationary  batteries  where  weight  is 
of  little  account.  Prof.  Hooper  states  that  a  battery  of 
Ekstromer  plates  of  a  given  area  will  have  about  40  per  cent 
greater  capacity  than  one  of  ordinary  make  of  standard  cells. 

During  a  recent  discussion.  Dr.  Ekstromer  stated  that  on  a 
test  an  electric  automobile  of  full  weight  was  run  150  miles  on 
one  charge.  A  new  factory  is  being  equipped  on  Altro  Street, 
Cambridge,  Mass.,  by  the  American  Electric  Battery  Company, 
for  the  manufacture  of  these  cells  on  a  large  scale,  and  it  is 
expected  that  the  average  output  will  be  1200  cells  a  week. 

A  report  has  also  been  made  by  Prof.  John  Stone,  pointing 
out  the  usefulness  of  the  battery  in  electric  launch,  vehicle, 
telephone,  telegraph,  lighting  and  power-station  work.  The 
manufacturing  cost  of  the  battery  per  pound  is  substantially 
the  same  as  with  other  storage  cells  of  the  best  quality,  so  that 
the  manufacturing  cost  for  a  given  capacity  will  be  less. 


Motor-Starting  Panels. 

The  F.  Bissell  Company,  of  Toledo,  Ohio,  has  brought  out 
a  new  form  of  motor-starting  unit  which  is  said  to  combine 
all  the  safeguards  required  by  the  underwriters,  in  such  ap- 
paratus.    The  panel,  which  is  shown  herewith,  is  compact  in 


X10T0R-Si.\ :.:Nl.  I..  .^:.. 
design  and  is  made  in  two  types.  The  automatic  circuit- 
breaker  type  permits  of  an  adjustment  to  suit  the  load  and 
does  not  require  the  use  of  fuses.  The  other  type  of  panel  is 
fitted  with  a  knife  switch  and  fuses.  Either  type  of  motor- 
starting  panel  may  also  be  obtained  with  or  without  the  start- 
ing rheostat. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  IX  TRADE.— As  a  whole,  trade  was  quieter 
and  industrial  operations  are  being  curtailed  by  reason  of  the 
readjustment  process  necessitated  by  the  prevailing  financial 
stringency  and  the  widespread  scarcity  of  currency.  On  account 
of  this,  wholesale  buying  for  future  delivery  was  restricted; 
jobbing  was  conhned  to  actual  necessities  and  retail  trade  was 
curtailed  by  the  necessary  use  of  credit  instruments.  In  manu- 
facturing lines  there  is  apparently  a  determination  to  fill  orders 
only  as  they  are  received  and  an  indisposition,  to  accumulate 
stocks,  the  result  being  a  slowing  down  of  operations.  The 
situation,  however,  is  not  without  favorable  aspects.  Conserva- 
tism is  the  rule  in  the  business  community,  and  there  is  a  steady 
determination  to  make  the  best  of  the  situation.  Favorable  news 
comes  from  the  agricultural  sections  in  which  the  crops  are  being 
marketed  as  freely  as  the  supply  of  money  will  permit.  Manu- 
facturing returns  show  an  increase  in  idle  machinery  to  prevent 
an  accumulation  of  stocks  during  the  period  of  cautious  buying, 
and  in  some  cases  of  lessened  demand  and  lower  prices  wage 
earners  have  wisely  accepted  moderate  reductions  in  pay  in 
order  to  continue  at  work.  Railway  earnings  thus  far  reported 
for  the  first  week  of  November  show  a  gain  of  7  per  cent  over 
last  year's  figures.  A  better  supply  of  railway  cars  is  reported. 
Collections  are  poor  and  the  banks  are  not  making  new  loans. 
Xew  business  in  all  branches  of  the  iron  and  steel  trade  was  very 
quiet,  and  prices  tended  downward.  In  finished  lines  producers 
are  disposed  to  grant  requests  for  postponements  of  shipments. 
Coal  is  lower,  owing  to  the  money  stringency.  The  demand  for 
copper  was  confined  mainly  to  small  lots,  and  prices  are  easier. 
The  closing  quotations  were  I3'>ic.  for  Lake,  I3%c.  for  electro- 
lytic and  I2%c.  for  casting  stock.  Bradstreet's  reports  259  busi- 
ness failures  during  the  week,  which  is  the  largest  number  of 
any  week  since  January.  In  the  week  previous  the  number  was 
226,  and  in  the  corresponding  week  last  year  222. 

ALLIS-CHALMERS  COXTRACTS.— J.  G.  Brill  Company, 
of  Philadelphia,  has  recently  purchased  an  additional  power 
unit  for  enlarging  the  present  plant  in  the  shape  of  an  AUis- 
Chalmers  22-in.  x  36-in.  horizontal  Reliance  Corliss  engine  direct 
connected  to  a  300-kw  direct-current  generator,  of  the  same 
build,  for  lighting  and  power  service.  The  engine  will  operate 
non-condensing.  The  Stcptoe  Valley  Smelting  &  Mining  Com- 
pany, of  Ely,  Xev.,  recently  purchased  through  the  American 
Smelters  Securities  Company,  of  Xew  York  City,  six  150-hp 
.•\llis-Chalmers  induction  motors,  each  for  operating  on  60-cycle, 
three-phase,  550  volts  at  a  speed  of  600  r.  p.  m.  The  Xorth- 
western  Pacific  Railroad  Company,  of  San  Francisco,  a  consoli- 
dation of  the  old  Xorth  Shore  and  the  San  Francisco  Xorth- 
western  Railway,  now  owned  by  the  Southern  Pacific  System, 
has  recently  purchased  additional  power  equipment  for  installa- 
tion in  the  San  Anselmo  sub-stalion  of  the  North  Shore  Rail- 
road. This  equipment  comprises  two  500-kw  Allis-Chalmers 
two-bearing  motor-generator  sets,  a  30-kw  induction  motor  gen- 
erator exciter  set  and  three  300-kw  oil-filled  water-cooled  trans- 
formers of  54,000  volts.  The  San  .\nsehno  sub-stalion  will  re- 
ceive three-phase.  60-ryclc  alternating  current  at  54,000  volts 
and  furnish  direct  current  at  600  volts  and  at  1200  volts  by 
means  of  synchronous  motors  driving  600-volt  direct-current 
generators  through  a  double  set  of  bus-bars.  These  syn- 
chronous motors  will  have  normal  rated  full  load  capacity  of 
800  hp.  The  Buffalo  Copper  &  Brass  Rolling  Mill,  of  Buffalo, 
N.  Y.,  has  recently  purchased  electrical  equipment  for  the 
new  plant  at  Black  Rock  Station  consisting  of  a  500-hp  and  two 
250-hp,  2300-volt,  Allis-Chalmers  variable  speed  induction  mo- 
tors. These  units  are  for  use  in  driving  rolling  trains  in  a 
copper  mill  where  the  chief  product  is  the  manufacture  of  cop- 
per sheets.  Mr.  B.  J.  Dashiclls,  C.  K.,  is  consulting  engineer  in 
charge  of  the  new  construction  and  equipment. 

PLANTS  IX  JAPAN.— In  the  development  of  Japan  the 
progressive  Japanese  make  it  a  point  to  purchase  nothing  but 
the  most  up-to-date  material.  The  Japanese  were  among  the 
very  first  to  anticipate  that  the  turbine  engine  was  to  be  the 
foremost  power  producer  of  the  age  and  as  a  consequence  a 


great  many  American  turbine  engines  have  been  installed  in 
that  far-away  country.  A  total  of  69  units,  aggregating  60,000- 
hp  capacity,  of  the  Curtis  type  of  turbo-generator,  manufactured 
by  the  General  Electric  Company,  of  Schenectady,  X'.  Y.,  have 
been  installed  in  that  country.  The  69  machines  are  distributed 
as  follows:  Chita  Cotton  Mill,  one  25-kw  unit;  Fuji  Cotton 
Mill,  two  looo-kw  units ;  Hskata  Electric  Light  Com.pany,  one 
500-kw  and  one  20-kw  units ;  Ichinomiya  Cotton  Mill,  one  25-kw 
unit ;  Imperial  Steel  Works,  one  25-kw  unit ;  Imperial  Govern- 
ment Railway,  one  35-kw  unit;  Kawasaki  Dockyard  Company, 
Kobe,  one  500-kw  unit ;  Kaneko  Cotton  Mill.  Osaka,  one  25-kw 
unit;  Kure  Xaval  Dockyard,  one  500-kw  unit;  Maidzuru  Xaval 
Dockyard,  one  300-kw  unit;  Miye  Cotton  !Mill,  Osaka,  two 
25-kw  units ;  Miike  Mine,  Omuta,  three  looo-kw  units ;  Nisshin 
Cotton  Mill,  two  looo-kw  units ;  Xagoya  Electric  Light  Co.,  two 
500-kw  and  one  25-kw  units ;  Oji  Paper  Company,  Oji,  one 
500-kw  unit ;  Osaka  Electric  Light  Co.,  four  500-kw  and  two 
lOoo-kw  units;  Osaka  Military  Arsenal,  Osaka,  eight  500-kw 
units ;  Osaka  Municipal  Railway,  three  looo-kw  units ;  Sanyo 
Railway  Company,  one  25-kw  and  one  15-kw  units;  Saseho 
Naval  Dockyard,  two  500-kw  units;  Senju  Woolen  Mill,  one 
150-kw  unit ;  Tokyo  Electric  Light  Company,  one  500-kw  unit ; 
Tokyo  Military  Arsenal,  Tokyo,  four  500-kw  and  two  500-kw 
units;  Tokyo  Military  Arsenal,  Oji,  three  500-kw  units;  Tokyo 
Railway  Company,  five  1500-kw  units;  Tokyo  Cotton  Mill,  three 
lOoo-kw  units;  Tenma  Weaving  Company,  two  25-kw  units; 
Yokohama  Union  Electric  Light  Company,  two  500-kw,  one 
looo-kw  and  one  looo-kw  units. 

TO  MAINTAIN  PRICES  OF  IRON  AND  STEEL.— The 
American  Steel  &  Wire  Company  in  a  letter  addressed  to  the 
managers  of  departments  and  salesmen  enjoins  price  cutting 
to  stimulate  business  on  account  of  the  falling  off  in  demand. 
The  salesmen  are  instructed  to  advise  their  customers  that 
they  will  be  protected  in  the  matter  of  prices  on  the  de- 
cline just  as  they  were  on  the  rise,  which  culminated  last 
spring.  The  letter,  which  is  signed  by  Vice-president  Franck 
Baackes,  says  in  part:  "Indulge  in  no  cutting  of  any  kind: 
maintain  schedule  prices  absolutely.  This  is  no  time  to  think 
of  anything  else.  X^o  additional  sales  would  result  from  a 
drop  of  any  kind,  and  I  want  to  emphasize  the  point  that  you 
are  not  to  sell  the  trade  any  more  goods  than  they  can  take 
in  and  pay  for.  If  this  is  not  sufficient  to  take  care  of  our 
production,  the  goods  will  not  be  manufactured." 

WESTINGHOUSE  MACHINE.— It  is  stated,  from  Pitts- 
burg, that  a  plan  has  been  prepared,  to  be  submitted  to  the 
creditors,  to  take  the  Westinghouse  Machine  Company  out  of 
the  hands  of  receivers  and  place  it  in  the  hands  of  a  creditors' 
committee,  giving  the  company  a  reasonable  time  to  pay  its 
indebtedness.  The  debt  is  to  be  secured  by  bonds  now  in  the 
treasury.  Statements  of  the  condition  of  the  company  show 
it  to  be  in  excellent  shape  to  meet  all  its  debts  if  given  reason- 
able time.  The  business  is  large  and  profitable,  and  nothing  but 
patience  on  the  part  of  creditors  is  needed  to  put  the  company's 
affairs  in  good  shape. 

PLANT  FOR  JAPAN.— The  complete  equipment  for  one  of 
the  largest  flour  mills  so  far  erected  in  Japan  was  recently  con- 
tracted for  with  .Mlis-Chalmers  Company,  Milwaukee,  through 
the  American  Trading  Company,  Yokohama.  Japan,  for  the 
Meiji  Flour  Mills.  The  capacity  of  the  now  mill  will  be  800 
barrels  of  flour  per  day  and  the  equipment  comprises  ten  car- 
loads containing  20  roller  mills,  bolters,  centrifugal  reels,  puri- 
fiers and  the  usual  complete  complement  of  auxiliary  and  trans- 
mission machinery. 

Financial  Intelligence. 


THE  WEEK  IN  WALL  STREE'r.— There  was  a  more  hope- 
ful feeling  in  the  stock  market  early  in  the  week  in  view  of  the 
improved  financial  condition,  but  this  was  counteracted  by  re- 
ports of  wiflcsprcad  curtailment  in  the  iron  and  other  industries, 
and  by  renewed  liquidation  in  leading  slocks,  such  as  St.  Paul 
and  the  Steel  shares.  The  tone  of  the  market  at  the  close  of  the 
week  was  heavy  and  irregular  at  general  concessions  in  prices. 
In  the  list  of  electric  stocks  General  Electric  and  Westinghouse 
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experienced  declines  in  the  net  results  of  the  week's  business. 
General  Electric  advanced  to  114,  but  dropped  to  and  closed  at 
J03'/i,  which  is  a  loss  of  10^,  and  Westinghouse  ranged  be- 
tween 48  and  32.  the  latter  being  the  closing  quotation  and  repre- 
senting a  net  decline  of  17  points.  Other  stocks  were  quite 
steady  in  price,  the  tendency  being  upward.  On  the  curb  market 
prices  tended  toward  a  lower  level,  with  renewed  liquidation. 
Trading  was  on  a  smaller  scale.  Following  are  the  closing  quo- 
tations to  Nov.  19: 

NEW  YORK. 
Nov.  II  Nov.  18  Nov.  II  Nov.  18 

Allis-Clialmers    Co 554       5       General    Electric    112       105 

AUis-Chalmers    Co.    pfd..   141/2      14        Hudson    River    Tcl. 


Anier 


Dist.    Tcl 


Intcrborough    Met.    com.     5H       s 
Locomotive....  39         34'/)    Interborougb   Met.    pfd..   17'A     iS 


r.    Locomotive    pfd..  92]/!     90  Mackay    Cos 47 

American  Tel.  &  Cable..  60         60  Mackay    Cob,    pfd 53  52H 

American   Tcl.   &  Tcl...  92         93  Marconi    Tcl —  — 

Brooklyn  Rapid  Transit.  31 '/j     3u'/j  Metropolitan    St.    Ry...   20  23 

Electric    Boat     -          —  N.   Y.  &  N.  J.  Te! 96  93 

Electric   Boat   nfd —         —  Western     Union    Tel...   64  62 

Electric    Vehicle    —         —  Westinghouse    com 44  34 

Electric    Vehicle    pfd...   —         —  Westinghouse    pfd i6o  i6o* 

BOSTON. 

Nov.  II  Nov.  18  Nov.  II  Nov.  18 

American   Tcl.   &   Tel...  92         93^^  Mass.    Elcc,    Ry.    pfd...   40  38 

Cumberland    Telephone..  —        —  Mexican     Telephone.,..      t'A  — 

Edison    Elec.    Ilium 195        195I/J  New    England    Telep.,,.    98^1  96 

■General    Electric    —       107  Western   Tcl,   &   Tcl,,,.     4  4 

Mass.    Elcc,    Ry gH       gyi  West,   Tel.   &  Tel.    pfd..  53  50 

PHILADELPHIA. 

Nov.  II  Nov.  18  Nov.  II  Nov,  18 

American    Railways    ,,,   44'/^     44^  Phila,    Electric    eVi       6M 

Elec,   Co.  of  America...     8  8  Phila.    Rapid    Transit...   16  I2j4 

Elec.    Storage    Battery,,   30         31 K  Phila,    Traction    83  82^5 

lEIec.   Stor,   Battery  pfd.  —        — 

CHICAGO. 

Nov.  II  Nov.  18  Nov.  II  Nov.  18 

■Chicago    City    Ry 140       150*  National   Carbon    50  — 

■Commonwealth-Edison    ..  80         —  National    Carbon    pfd...  99  — 

Chjcago    Subway    12^     — ■  Union   Traction    ...;,,,  —  — 

Chicago   Tel,    Co 110       105  Union    Traction    pfd,,,,   —  — 

Metropolitan    Elec,    com,    19*        19* 

•Asked, 

N'GKTH  AMERICAN  EARNINGS,— In  discussing  the 
affairs  of  the  North  American  Company  the  I'Vall  Street  Jour- 
nal says :  The  statement  of  earnings  put  out  by  the  company 
for  the  ten  months  ended  Oct,  31,  1907,  is  not  entirely  reassur- 
ing. It  shows  that  during  the  period  the  North  American  Com- 
])any's  net  income  was  equal  only  to  4,29  per  cent  on  its 
$29,791,300  outstanding  capital  stock.  If  its  net  income  for  the 
remaining  two  months  of  the  year  is  in  the  same  proportion, 
which  it  may  be  or  may  not  be,  the  total  net  income  for  the 
year  will  be  equal  only  to  5.15  per  cent,  thus  giving  practically 
no  margin  for  the  5  per  cent  dividend.  As  a  matter  of  fact  the 
actual  net  income  of  the  company  in  the  past  has  been  inade- 
quate to  meet  5  per  cent  dividends  on  the  present  capitalization. 
The  company  has  followed  the  practice  of  including  in  its 
income  account  the  increase  in  value  of  assets  as  readjusted  by 
it  at  the  end  of  each  year.  By  this  means  large  earnings  for  the 
stock  have  been  shown.  This  is  shown  by  the  following  table, 
giving  for  three  years  the  total  earnings,  as  given  by  the  income 
account,  the  charges  and  the  amount  and  percentage  earned  on 
the  stock  by  this  method  of  computation : 

Earned  on 

Charges  Stock  Per  Cent 

$99,270  $2,674,622  8,97 

97,628  2,200,985  7,38 

78,324  1,592.661  5,34 

The  percentage  earned  on  the  stock  as  shown  above  is  on 
the  basis  of  the  present  amount  outstanding,  $29,791,300,  the 
total  outstanding  having  been  increased  in  the  last  two  years. 
As  shown  above,  the  company  earned  during  the  year  ended 
Dec,  31,  1906,  an  amount  equal  to  8,97  per  cent  on  its  stock, 
which  would  leave  a  wide  margin  for  the  S  per  cent  dividends. 
As  a  matter  of  fact,  however,  there  was  included  in  the  income 
account  an  item  of  $1,721,500,  representing  the  increase  in  the 
value  of  assets  as  readjusted.  Deducting  this  amount,  as  not 
consisting  actually  of  income,  there  remained  an  amount  equal 
only  to  3.19  per  cent  on  the  stock.  In  the  income  account  for 
the  year  ended  Dec.  31,  1905,  there  was  included  $920,000  in 
the  same  way  and  in  the  income  account  for  the  previous  year 
$701,119.  After  deducting  these  amounts  the  actual  earnings 
for  the  stock  on  the  basis  of  the  amount  now  outstanding  were 
as  follows : 


Total 
Earnings 

1906 $2,773,892 

190S .?, 298,613 

1904 1,670,985 


Earnings 

After  Charges  Deductions 

1C06 $3,674,622  $1,721,500 

1905 2,200,985  920,000 

1904 1,592,661  701,119 


Balance  for 

Stock  Per  Cent 
$953. '22  3.19 

1.280,98s  4.30 

891.542  3.»9 


Tiicre  is  no  question  that  the  value  of  the  company's  assets 
lias  increased  with  the  years,  as  the  time  when  it  will  receive 


larger  returns  in  the  shape  of  dividends  on  its  securities  draws 
steadily  nearer.  The  company's  equity  in  the  earnings  of  its 
subsidiaries  is  increasing  each  year,  and  in  the  year  ended 
Dec.  31,  1906,  it  amounted  to  $^2,345.  This  amount  is  equal 
to  3.29  per  cent  on  North  American  stock. 

GOOD  TELEPHONE  EARNINGS.— In  a  letter  to  stock- 
holders of  the  American  Telephone  &  Telegraph  Company, 
President  Theodore  N.  Vail,  speaking  of  the  company's  gains 
in  earnings,  says  that  for  the  10  months  ended  Oct.  31,  1907, 
the  net  earnings  were  $13,715,000,  against,  for  the  same  period 
in  1906,  $11,579,000.  October  showed  net  earnings  of  $2,567,000, 
against  $2,004,000  for  October,  1906.  The  company  has  cash 
in  banks  of  over  $18,000,000,  and  will  not  have  to  do  any  finan- 
cing until  the  requirements  of  1909.  The  company  has  earned,  in 
the  first  10  months,  its  entire  8  per  cent  dividend  for  the  year 
upon  its  enlarged  capital  with  a  balance  of  nearly  i  per  cent  to 
spare.  A  fairer  comparison  of  earning  capacity  would  be  to 
take  as  the  average  amount  of  stock  outstanding  during  the  10 
months  the  $131,551,400  issued  at  the  beginning  of  the  year  plus 
the  first  50  per  cent  payment  on  the  $21,925,200  stock  offered 
in  June,  making  a  total  of  $142,514,000.  On  this  basis  the  per- 
centage of  earnings  was  9.6  per  cent  as  compared  with  8.8  per 
cent  last  year.  The  $13,715,000  of  net  earnings  shown  above 
dofs  not  by  any  means  measure  the  full  earning  power  of  the 
parent  company.  For  instance,  on  Sept.  30,  at  the  end  of  the 
first  three-quarters  of  the  current  fiscal  year,  there  was  a  balanc* 
in  round  figures  of  $6,000,000  representing  the  undivided  earn- 
ings of  the  30  odd  associate  companies.  The  American  Tele- 
phone Company  share  in  this  total  may  be  roughly  figured  at 
55  per  cent — its  percentage  of  the  total  outstanding  stocks  of  all 
the  sub-companies — or  say  $3,300,000.  The  addition  of  this  sum 
to  the  actual  net  earnings  of  $13,715,000  gives  a  total  of  over 
$17,000,000,  or  better  than  11  per  cent  on  the  full  amount  of 
stock  now  issued. 

ELECTRIC  MATERIAL  COMPANY.— Cleveland  P,  Man- 
ning and  Paul  M.  Burnett  have  been  appointed  receivers  for  the 
Electrical  Material  Company,  221  North  Calvert  Street,  Balti- 
more, Md,,  after  the  company  had  been  adjudicated  a  bankrupt 
with  its  consent.  The  receivers  bonded  for  $30,000,  Attorney- 
General  Charles  J,  Bonaparte,  to  whom  the  company  owes  $2,500 
on  an  overdue  promissory  note,  is  one  of  the  creditors  who  peti- 
tioned to  have  the  company  adjudicated  a  bankrupt  and  for  the 
appointment  of  receivers,  Fred  Diecken  and  Conrad  Young, 
to  whom  the  company  owes  $61,75  and  $66.57,  respectively,  are 
the  other  petitioners.  It  was  alleged  in  the  petition  that  the 
company  is  insolvent,  and  it  committed  an  act  of  bankruptcy 
on  Nov.  4  by  permitting  its  check  for  $1,000  to  go  to  protest. 
The  petition  stated  that  the  company  has  stock  and  fixtures 
valued  at  $20,000  and  open  accounts  of  about  $30,000.  The 
receivers  were  authorized  to  continue  the  business  of  the  com- 
pany until  the  further  order  of  the  court.  Suit  for  the  appoint- 
ment of  a  receiver  for  the  same  company  was  instituted  in 
Circuit  Court  No.  2  by  Hugh  G.  Ferguson,  trading  as  the 
United  States  Incandescent  Lamp  Company,  through  Carville 
D.  Benson,  attorney.  The  suit  is  based  on  alleged  indebtedness 
of  $2,290. 

AMESBURY,  MASS.,  LIGHTING— The  Gas  &  Electric 
Light  Commissioners  of  Massachusetts  had  a  recent  hearing  on 
a  petition  of  the  Amesbury  Electric  Light  Company  for  per- 
mission to  issue  $50,000  of  additional  stock.  The  company  was 
originally  a  side  issue  of  a  manufacturing  concern  whose  busi- 
ness was  unsuccessful,  and  when  it  was  finally  disposed  of  the 
electric  light  company  had  a  deficit  of  over  $25,000.  By  with- 
holding dividends  this  has  been  reduced  to  about  $8,000.  The 
field  has  grown  so  that  an  enlargement  of  plant  was  necessary. 
This  has  been  made,  but  a  large  floating  debt  has  been  incurred 
which  it  is  now  proposed  to  wipe  out  by  the  proceeds  from 
the  bonds.  Meanwhile  the  majority  of  the  stockholders  have 
paid  an  assessment  of  $45  a  share,  but  there  are  some  twenty- 
five  shares  whose  holders  refuse  to  pay  up.  The  company  wants 
a  condition  put  into  the  pennission  to  issue  bonds  that  no  divi- 
dends be  paid  until  the  assessments  on  all  shares  have  been  paid, 

UNION  SWITCH  &  SIGNAL,— The  Union  Switch  &  Signal 
Company,  one  of  the  large  Westinghouse  concerns,  makes  ihe 
following  statement  of  earnings  for  nine  months  ended  Sept,  30: 
1907,  1Q06. 

Sales     $3,758,179         $3,699,796  Inc.  $58,383 

Other   income    23.959  2,842  Inc.  21,117 

Cost  of  prod.   «nd  .«»les $3,782,138         $3,702,638  Inc.  $79.soo 

Interest,    etc 2.928,805  2,974,706  Dec.  4S.901 

Net    inc.    {9   mos.) $85J.33J  $727,932  Inc.         $125,401 
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Construction   NeWs. 


BIRMINGHAM.  ALA.— The  Muscle  Shoals  Power  Company  and  the 
Hydro-Electric  Company  are  contemplating  the  construction  of .  a  series 
of  three  locks  and  dams  across  the  Tennessee  River  near  Muscle  Shoals 
in  Alabama  for  the  purpose  of  securing  power  to  generate  electricity. 

FORT  PAYNE,  ALA.— A  company  is  being  formed  to  be  known  as  the 
Alabama  Railway  &  Power  Company  to  construct  an  electric  railway 
which  will  connect  Birmingham  and  Chattanooga  and  also  furnish  elec- 
tricity for  lighting.  The  officers  of  the  company  will  be:  H.  T.  Hender- 
son, of  Durango.  Col.,  president:  J.  H.  Hill,  of  Fort  Payne,  Ala.,  vice- 
president;  C.  L.  Young,  of  Durango,  Col.,  secretary  and  treasurer.  The 
capital  stock  of  the  company  will  be  $100,000. 

TUSCALOOSA,  ALA.— Bids  will  be  received  until  Nov.  23  for  the  con- 
6tnictton  of  the  proposed  engineering  building  and  geological  and  biologi- 
cal laboratories  for  the  University  of  Alabama.  The  engineering  build- 
ing will  be  of  reinforced  concrete  and  the  equipment  will  include  two 
loo-kw  generators,  direct  connected;  one  25-kw  generator;  water  tube 
boilers  of  500  hp  capacity,  with  coal-weighing  and  ash-removal  plant; 
mining  and  hydraulic  equipment  and  heating  plant,  and  complete  equip- 
ment for  physical,  cement-testing  and  road  materials  laboratories.  The 
Legislature  has  appropriated  $500,000  for  equipment  and  buildings,  which 
is  new  available.  Edgar  B.  Kay  is  dean  of  the  Department  of  Engineering. 
FORT  SMITH.  ARK.— The  Nelson  Investment  Company  has  been  or- 
ganized with  a  capital  stock  of  $100,000  for  the  purpose  of  constructing 
an  interurban  railway  between  Fort  Smith  and  West  Fort  Smith,  a  dis- 
tance of  about   ten  miles. 

GREEN  FOREST,  ARK.— The  Farmers'  Union  Telephone  Company 
has  purchased  the  plant  and  system  of  the  Green  Forest  Telephone  Com- 
pany in  this  place. 

HOT  SPRINGS,  ARK.— Atwood  Benton,  of  Kansas  City,  is  making 
arrangements  to  install  a  new  electric  light  plant  in  this  city.  Mr.  Ben- 
ton states  that  his  company  will  have  the  plant  in  operation  by  April  i, 
1908. 

HOT  SPRINGS,  ARK.— The  Southwestern  Telegraph  &  Telephone 
Company  has  purchased  the  local  exchange  of  the  Southern  Telephone  & 
Telegraph  Company  and  will  make  extensive  improvements  in  the  equip- 
ment and  service.  P.  K.  Baker  is  division  superintendent  of  the  South- 
western company. 

SULPHUR  SPRINGS,  ARK.— Plans  are  being  prepared  by  Smith  & 
Powers  for  a  combined  electric  light  plant  and  water  works  system,  to 
cost  about  $25,000. 

COMPTON,  CAL. — Work  has  been  discontinued  on  the  construction  of 
the  plant  for  the  Compton  Electric  Light  &  Power  Company,  and  an  in- 
vestigation is  demanded  by  W.  D.  Gould,  acting  as  attorney  for  the 
stockholders  of  the  company,  who  declare  they  were  mulcted  in  building 
the  plant.     £.   Riveroll  &  Company  are  the  contractors. 

HANFORD.  C.AL. — The  contract  has  been  awarded  for  the  construction 
of  an  interurban  railway  from  Hanford  to  Kennewick,  a  distance  of  75 
miles,  and  machinery  has  been  received  for  the  power  plant,  which  is  to 
be  located  in  Hanford.  The  plant  will  have  a  rating  of  40,000  horse- 
power, and  will  furnish  electricity  to  operate  the  road  and  for  heating 
purposes,  and  will  also  furnish  water  for  irrigation  purposes. 

LAKEPORT.  CAL.— A.  E.  Dickinson,  president  of  the  Sonoma  & 
Lake  County  Railway  Company,  stales  that  all  the  rights  of  way,  ter- 
minals and  franchises  have  been  secured  and  that  work  on  the  con- 
fftruction  of  the  road  will  commence  next  spring.  The  road  will  connect 
Qoverdalc,  Lakeport  and  Kelscyville  and  will  be  30  miles  long.  The 
company  is  capitalized  at  $  1 ,000.000.  Col.  J.  E.  Fulton,  of  Lakeport, 
is  Tice-pre*ident   and  general   manager, 

NAPA,  CAL.— The  officials  of  the  Standard  Portland  Cement  Co.  have 
decided  to  build  a  private  electric  railway  from  its  plant  to  the  bank  of  the 
Napa  River,  a  distance  of  about  two  and  one-half  miles.  The  company 
has  been  obliged  to  close  down  its  plant  owing  to  the  Southern  Pacific 
Railroad  being  unable  to  supply  it  with  cars  in  which  to  ship  its  product. 
OXNARD.  CAL— The  Ventura  County  Power  Company  has  completed 
the  construction  of  a  70-mile.  33.ooo-volt,  3-phasc  transmission  line  tap- 
pmft  the  Edison  Electric  Company**  66.000-voU  line.  Substations  have 
been  erected  at  Piru,  Castaic,  Fillmore.  .Santa  Paula.  Saticoy,  V'entura 
and  Oxnard.  The  steam  plant  at  Oxnard  will  be  used  as  an  auxiliary. 
and  the  plants  at  Ventura  and  Santa  Paula  will  be  closed  down.  J.  E. 
Barker   is   superintendent. 

PASADENA.  CAL.— The  City  Council  has  decided  to  ask  for  addi- 
tional bond  issues  for  completing  the  municipal  electric  light  plant  in 
two  propositions.  aggreRalinR  $200,000,  to  carry  out  the  recommendation 
of  the  Cory  report.  One  proposition  is  to  issue  $50,000  in  bonds  to  com- 
plete the  plant  as  it  now  stands,  and  the  second  to  issue  $150,000  to  equip 
the   plant   for  commercial   lighting. 

RICHMOND.  CAL. — The  Town  Trustee*  have  granted  a  franchise  for 
an  electric  railway  to  W.   S    Rhrcm. 


SAN  DIEGO,  CAL.— The  County  Commissioners  have  granted  E.  W. 
Scripps  permission  to  erect  and  operate  poles,  wires  and  conduits  for 
a  telephone  and  telephone  lines  in  San  Diego  County. 

SONOR-\,  CAL.— The  Tuolumne  Electric  Company  is  extending  its 
transmission  line  to  Confidence  for  the  purpose  of  supplying  electricity 
to  the  mines  in  the  vicinity  of  Confidence  and  Tuolumne.  The  company 
has  a  contract  to  supply  the  Confidence  mine  with  electricity  by  Jan.    i. 

VALLEJO,  CAL.— Bids  will  be  received  until  Dec.  3  at  the  Bureau 
of  Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C,  for  five 
induction  motors,  to  be  furnished  at  the  navy  yard,  Mare  Island,  Cal., 
as  per  schedule  448.  Applications  for  proposals  should  designate  the 
schedule  by  number.     E.  B.  Rogers,  paymaster  general,  U.  S.  A. 

BRIDGEPORT,  COL.— J.  S.  Cain,  V.  Bernard  and  Mr.  Woodbury,  a 
Nevada  mining  man,  have  perfected  right  and  title  to  the  waters  of  Rush 
Creek  at  the  power  plant  site,  and  work  will  be  commenced  on  the  plant 
early  in  the  spring. 

CRESTED  BUTTE,  COL— The  Crested  Butte  Light  &  Water  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $50,000  by  Henry  C. 
Wright  and  others. 

MERIDEN,  CONN.— The  Board  of  Public  Works  has  entered  mto  a 
contract  with  the  Meriden  Electric  Light  Company  to  furnish  electricity 
to  light  the  city  for  a  term  of  five  years.  Under  the  terms  of  the  new 
contract,  which  takes  effect  Dec.  i,  the  city  will  pay  $100  per  lamp  per 
year,  which  is  $20  less  than  the  present  contract,  and  by  which  the  city 
will  save  $4,000  a  year  on  the  200  lamps  the  company  is  now  furnishing 
the  city. 

SMYRNA,  DEL.— The  Smyrna,  Kent  County  &  Delaware  Bay  Traction 
Company  has  secured  the  right  of  way  through  New  Castle  County  within 
one  and  a  half  miles  of  Delaware  City  for  an  electric  railway,  work  on 
which  is  expected  to  commence  soon.  The  company  also  expects  to  con- 
struct a  power  plant  at  St.  George.  J.  W.  Endean  is  interested  in  the 
enterprise. 

WILMINGTON,  DEL.— The  Commercial  Light,  Heat  &  Power  Com- 
pany has  been  granted  an  extension  of  time  for  twelve  months  from 
Jan.  I,  1908,  by  the  Board  of  Sewer  and  Street  Directors.  The  com- 
pany was  granted  a  franchise  to  begin  operations  in  the  city  by  June, 
1907.  Owing  to  the  present  condition  of  the  money  market  the  company 
is  obliged  to  ask  for  a  second  extension  of  time. 

ALBANY.  GA. — Plans  and  specifications  will  be  prepared  by  J.  E. 
Sirrin,  of  Greenvile,  S.  C,  for  the  Albany  Power  &  Manufacturing  Com- 
pany for  the  development  of  10,000  horse-power  at  Porter  Shoals,  on 
Flint  River,  where  the  company  plans  to  build  a  dam  and  power  plant 
and  install  machinery  for  generating  and  transmission  of  electricity.  The 
present  plant  of  the  company  fias  an  output  of  about  3000  horse-power, 
ANDERSON,  GA.— The  stockholders  of  the  Savannah  Power  Com- 
pany on  Nov.  II  voted  to  authorize  the  directors  of  the  company  to 
transfer  all  its  property  to  the  Georgia-Carolina  Power  Company.  The 
latter  company  was  formed  several  months  ago  with  a  capital  stock  of 
$8,500,000  and  is  merging  many  companies  on  the  Savannah  and  Tugaloo 
Rivers.  The  company  will  develop  between  125,000  and  150,000  horse- 
power. H.  A.  Orr,  of  Anderson,  is  president  of  the  Georgia-Carolina 
Power  Company. 

LA  GR.ANGE.  G.\. — The  city  is  contemplating  increasing  the  capacity 
of  the  municipal  electric  light  plant  by  the  installation  of  additional  boil- 
ers and  engines,  the  cost  of  which  is  estimated  at  about  $20,000. 

MARIETTA,  GA. — Application  will  soon  be  made  for  the  incorpora- 
tion of  the  Marietta-Macland  Railway  Company.  The  company  proposes 
to  construct  an  interurban  railway  from  Marietta  to  Macland,  thence  to 
Powder  Springs,  Austell  and  on  to  Atlanta.  It  is  said  that  prominent 
capitalists  of  Atlanta  are  interested  in  the  project. 

LEWISTON.  IDAHO.— The  Washington-Idaho  Light  &  Power  Com- 
pany,  which  supplies  several  towns  in  Palousc  County,  purchases  its  elec- 
tric energy  for  operating  its  system  from  the  LcwistonCIarkston  Com- 
pany and  from  the  Washington  Water  Power  Company.  The  towns  of 
Pullman,  Uniontown  and  Colton,  Wash.,  Moscow  and  Genesee.  Idaho,  are 
supplied  from  the  plant  of  the  Lewiston  Clarkston  Company,  while  the 
plant  of  the  Washington  Water  Power  Company  supplies  the  towns  of 
Palousc.   Garfield.   Oakcsdalc,    Farmington   and   Tekoa. 

MILNER,  ID.MIO. — Instructions  have  been  received  by  Superintendent 
McWatcrs.  of  the  North  Side  Twin  Falls  Land  &  Water  Company,  to  start 
a'  once  construction  on  the  new  electric  railway  from  Gooding  to  Wen- 
dell.    W.   S.   Kuhn,  of  Pittsburg,  Pa.,   is  president  of  the  company. 

MOSCOW.  IDAHO. — The  City  Council  is  reported  to  be  considering 
the  question  of  establishing  a  municipal  electric  light  plant. 

KNIGHTSTOWN,  IND  — The  managers  of  the  municipal  electric  light 
plant  are  contemplating  increasing  the  output  of  Ihc  plant  and  will  install 
a  loo-kw.  ajoo-volt.  3-phasc,  6o-cycle  Curtis  steam  turbine  and  two  boil- 
ers of   17s  hp  each.     F.  S.  Wilson  is  superintendent. 

KOKOMO,  IND.— W.  T.  Mock,  city  clerk,  writes  that  the  contract  for 
lighting  (he  city  has  been  awarded  to  the  Kokomo.  Marion  &  Western 
Traction   Company,  of  Koknmo. 
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LAFAYETTE,  IND.— Bids  will  be  received  by  the  Board  of  Public 
Works  at  the  office  of  E.  11.  Andrews,  city  clerk,  until  Dec.  20,  for  light- 
ir.^  tlic  streets,  alley*)  and  other  places  of  the  city  by  electricity  for  a  pe- 
riod of  ten  years  from  Sept.  1,  1908.  R.  11.  McGrath  is  chairman  Board 
ot   Public  Works, 

OnON,  IXD. — The  Interstate  Telephone  Company  has  been  purchased 
and  taken  over  by  William  Wilgus,  of  Lafayette.  Mr.  Wilgus  announces 
that  he  will  purcha^  new  equipment  and  otherwise  improve  and  extend 
the  .system.     The  price  paid   for  the  plant  was  $20,000. 

SKYMOUR,  IND, — The  City  Council  has  granted  a  20-year  franchise 
to  the  Citizens'  Mutual  Telephone  Company,  a  local  company  operating 
a   rural  system,  to  construct  and  operate  a  dual   system  in  Seymour. 

\INXENNES,  IND.— It  is  reported  that  the  Black  Hawk  Light,  Heal 
&  Power  Company,  recently  incorporated  with  a  capital  stock  of  $r,ooo.- 
000,  will  soon  ask  for  bids  for  the  construction  and  equipment  of  gas  and 
etectric  plants.     II.  C.  Bauer  and  AL  Gentry  arc  among  the  incorporators. 

WASHINGTON.  IND.— The  City  Council  has  decided  to  sell  the  207 
sl;ares  of  stock  which  the  city  owns  in  the  municipal  electric  light  plant. 
The  plant  will  be  sold  Dec.  16  to  the  highest  bidder,  the  purchaser  to 
operate  the  plant  under  the  present  franchise.  The  city  purchased  the 
plant  several  years  ago  for  $80,000  and  has  been  operating  it  at  a  loss 
ever  since. 

WILLIAMSPORT,  IND.— It  is  reported  that  the  Williamsport  elec- 
tric light  plant,  which  was  recently  destroyed  by  fire,  will  be  rebuilt  at 
once. 

ALB^A,.IA. — The  Albia  Electric  Light  &  Power  Company  is  planning 
extensive  improvements  and  extensions  to  its  system,  and  will  install  a 
200-kw  generator  for  railway  service,  a  200-hp  Ball  engine,  and  construct 
four  and  one-half  miles  of  track,  and  will  also  purchase  four  cars,  25-hp 
motors  and  two  trailers.     W.  E.  Gant  is  manager. 

NEVADA,  lA. — M.  A.  Harrison  and  H.  H.  Caughlin  are  reported  to 
have  purchased  the  electric  light  plant  of  the  Nevada  Electric  Company 
and   will   make  improvements, 

OSK.ALOOS.A,  I.\. — The  Iowa  Telephone  Company  is  contemplating 
installing  a  new  switchboard  next  season. 

SIOUX  CITY,  lA. — The  Automatic  Telephone  Company  is  making 
improvements  to  its  plant  and  installing  additional  equipment. 

VINTON,  lA. — The  Iowa  Can  Factory  is  in  the  market  for  a  second- 
hand lo-kw,  iio-volt.  dircct-eurrent  dynamo;  could  use  a  dynamo  of  "Va 
kw.      Dr.   C.  C.   Griffin   is  president, 

BELOIT,  KAN.— The  local  electric  light  plant  owned  by  A.  T.  Rogers 
Ii.is  been  purchased  by  the  city. 

PARSONS,  KAN. — C.  D.  Moore,  representing  capitalists  of  Hunting- 
ton. W.  Va.,  has  been  granted  a  franchise  by  the  City  Council  to  con- 
struct and  operate  a  street  railway  in  this  city.  Mr.  Moore  and  his 
associates  contemplate   building  an   intcrurban   road. 

LECOMPTE.  L.\. — The  city  is  advertising  for  plans  and  specifications 
and  for  bids  for  installing  an  electric  lig^t  plant  to  cost  about  $ro,ooo. 
For  further  information  address  the   Mayor. 

lUJCKSPORT,  MAINE.— The  Penobscot  Bay  Electric  Company  has 
applied  to  the  Selectmen  for  a  franchise  to  erect  poles  and  wires  on  the 
slrtcts  and  highways  for  the  transmission  of  electricity  in  Bucksport. 

B.ALTIMORE.  MD. — It  is  staled  that  financial  arrangements  have  prat- 
tically  been  completed  for  the  construction  of  the  Baltimore,  Halethorpc 
&  Etkridge  Railway  Company's  line  from  Baltimore  to  Halethorpe,  sur- 
veys for  which  have  been  made  and  the  right  of  way  secured.  Carville 
D.    Benson  is  one  of  the  incorporators. 

AMESBURY,  M.\SS.— The  Amesbury  Electric  Light  Company  has 
applied  to  the  Board  of  Gas  and  Electric  Light  Commissioners  for  per- 
mission to  issue  $50,000  of  additional  capital  stock. 

BOSTON,  MASS.— The  State  Board  of  Railroad  Cpmmissioncrs  have 
authorized  the  Boston  &  Worcester  Street  Railway  Company  to  issue 
$300,000  in  bonds. 

CHELSEA.  M.'\SS.— The  Chelsea  Gas  Light  Company  has  announced 
a  reduction  in  the  price  of  electricity  used  for  signs  and  outside  light- 
ing. The  new  rate  is  10  cents  per  kw-hour.  being  a  reduction  of  37VJ 
per  cent  from  the  present  net  rate  of   16  cents  per  kw-hour. 

NORTHBORO.  M.\SS.— The  streets  of  the  town  have  been  in  dark- 
ness since  the  contract  expired  with  the  Blair  Automatic  Light  Company 
Nov.  I,  and  unless  some  arrangement  is  made  with  the  company  will 
ren.ain  so  for  several  weeks.  ThcMarlboro  Electric  Light  Company  has 
the  contract  for  lighting  the  town,  but  will  not  have  its  system  installed 
before  Jan.    1. 

PEABODY,  M.\SS.— Owing  to  changes  in  ihc  special  committee  on 
the  electric  light  plant  the  committee  has  taken  a  diflcrcnt  position  in 
regard  to  the  municipal  electric  light  plant  and  will  recommend  the 
rehabilitation  of  the  plant,  rather  than  abandoning  the  generation  of 
electricity  and  purchasing  it  from  a  power  company.  The  committee  will 
recommend  an  appropriation  of  $55,000  for  three  new  generators,  two 
new  engines,  a  power  line  and  dtlier  changes.  No  changes  will  be  made 
it'  the  boilers  at  present.  The  amount  asked  for  is  $20,000  less  than 
that   recommended  by  the  auditing  committee. 

PLYMOUTH,  MASS.— The  Plymouth  Electric  Light  Company  has 
installed  a  6o-kw  generator  and  made  other  improvements  to  its  plant. 

UXBRIDGE.  MASS. — A  new  jtoo-kw  generator  has  bctyi  placed  in  the 


plant  of  the  Uxbridge  &  Northbridge  Electric  Company  to  fumi«h  power 
for  the  street  railway  lines. 

BAY  CITY,  MICH— William  H.  Fit^hugh.  superintendent  of  the 
municipal  electric  light  plant,  writes  that  all  bids  opened  oa  Oct.  30 
for  two  250-hp  boilers  for  the  electric  light  plant  have  been  rejected 
and  that  new  bids  will  be  received  until  Nov.  27  on  new  specifications. 
1'he  lowest  bid  amounted  to  $9,800, 

DETROIT,  MICH. — The  Detroit  Traction  Company,  recently  organ- 
ized,  has  applied  to  the  Common  Council  for  a  franchise  to  operate  a  street 
railway  system  in  the  city. 

GARDEN,  MiCH. — The  citizens  of  the  village  are  contemplating  the 
e  ection  of  a  municipal  electric  light  plant. 

ISHPEMING.  MICH.— The  Marquette  County  Gas  &  Electric  Com- 
pany is  planning  to  increase  the  output  of  its  plant  and  make  other 
improvements. 

MUSKEGON  HEIGHTS,  MICH.— The  city  is  considering  the  question 
of  installing  a  municipal  electric  lighting  plant. 

NEGAUNEE,  MICH. — A  new  300-kw  Westinghousc-Parsons  turbo- 
ftnerator  has  recently  been  installed  in  the  municipal  electric  light  plant. 
H.  T.   Pearce  is  superintendent. 

OWOSSO,  MICH.— The  Owosso  Light  &  Power  Company  has  been  or- 
ganized by  E.  M.  Hopkins,  of  Detroit,  who  will  be  president  of  the  com- 
pany, and  Frank  Wescott,  of  Owosso.  treasurer.  The  company  proposes 
to  build  a  dam,  500  feet  long  and  30  feet  high,  at  a  point  on  the  Shiawas- 
see River,  two  miles  and  a  half  north  of  the  city.  The  proposed  plant 
v.'ill  furnish  electricity  to  operate  the  proposed  Grand  Rapids-Pontiac 
electric  railway,  and  for  light  and  power  in  Owosso.  Work  will  commence 
on  construction  of  the  dam  next  spring.  • 

PORT  STANLEY,  MICH— It  is  reported  that  the  citizens  are  consid- 
ering the  question  of  enlarging  the  municipal  electric  light  plant  in  the 
near  future. 

SAGINAW,  MICH.— The  Board  of  Public  Works  has  adopted  a  reso- 
lution notifying  the  telegraph  anH  telephone  co^panie*:  and  the  electric 
liffht  company  to  commence  at  once  the  work  of  placing  their  wires 
underground  in  Michigan  and  Washington  Avenues,  so  as  not  to  inter- 
fere with  the  paving  of  those  streets,  work  on  which  will  begin  next 
spring. 

GLENWOOD,  MINN.— The  owners  of  the  Glenwood  electnc  light 
plant  arc  contemplating  the  installation  of  a  220-hp  engine.  H.  Petersen 
is  secretary. 

LITTLE  FORK,  MINN.^oseph  E.  Cummings,  of  Duluth.  Is  con- 
templating developing  the  water  power  of  Little  Fork  and  Sturgeon  Rive^^ 
for  electrical    purposes. 

SAUK  RAPIDS,  MINN.— The  City  Council  is  contemplating  esiab 
lisbing  a  pole  line  system  for  street  lighting  and  will  purchase  etectricitT 
to  operate  same. 

MERIDIAN.  MISS.— The  Meridian  Light  &  Power  Company  is  plan- 
ning to  extend  its  line  to  the  south  side  of  the  city,  work  on  which  will 
commence  soon. 

NATCHEZ.  MISS.— An  ordinance  has  been  introduced  in  the  City 
Council  to  authorize  the  Municipal  Water  Works  Commission  to  secure 
estimates  on  the  cost  of  adding  an  electric  light  plant  to  the  water  works 
system  to  generate  electricity  for  street  lighting.  The  city  now  pays 
$15,000  a  year  for  public  lighting. 

INDEPENDENCE,  MO.— The  City  Council  has  in^itructed  the  light 
committee  to  inrrease  the  municipal  street  lighting  system  by  the  instal- 
lation of  32  additional  arc  lamps.     There  are  now    100  arc  lamps  in  use. 

MARYSVILLE,  MO.— The  capital  stock  of  the  Marysville  Electric  & 
Power  Company  has  been  increased  from  $25,000  to  $35,000. 

CHINOOK.  MONT.— Bids  will  be  received  until  De*:.  21  by  the  Town 
Council  for  the  construction  of  an  electric  light  system.  John  C.  DuiT 
i-j  town  clerk. 

HELENA,  MONT. — The  forest  service  at  Washington  has  decided  to 
extend  the  telephone  lines  in  the  reserves  of  this  state,  .\cting  Super- 
visor George  H.  Cecil,  of  the  Little  Belt  National  Forest,  ha«  been 
authorized  to  expend  $5,039  for  the  construction  of  telephone  Itne^  in 
his  forest,  which  will  provide  for  about  79  miles  of  new  lines. 

CLAREMONT.  N.  H— L.  -\'.  Wheeler,  manager  of  the  CUremont 
Power  Company,  writes  that  the  company  is  developing  a  hydro-electric 
power  plant  on  the  Black  River,  at  Cavendish.  Vt.  The  plant  will  have 
an  output  of  2250  horse-power,  which  will  be  transmitted  to  Claremoni. 
a  distance  of  15  miles.  The  equipment  of  the  plant  will  ci^nsist  of  three 
Pelton  water  wheels  working  under  120-foot  head,  direct  cimnrctcd  to 
three  soo-kw,  6o-cyclc,  3-phase,  it.ooo-volt  generators:  one  turbine-driven 
exciter  of  75  hp  rating.  Two  Diesel  oil  engines,  direct  connected  to  a 
300-kw.  6o-cycIe,  3-phase,  J3oo-volt,  Fort  Wayne  generator,  are  being  in- 
stalled at  the  Claremont  station,  increasing  the  output  of  the  plant  to 
500  horse  power, 

GR.VSS.MERE.  N.  IL— The  American  Fiber  Company  has  installed  an 
electric  plant  to  furnish  electricity  for  lighting  its  milK  and  is  installing 
an  electric  motor  lo  be  used  in  addition  to  the  water  power. 

II.WERHILL.  N.  H.— .\  contract'has  been  made  with  the  Bradford 
Electric  Lighting  Company  to  light  the  streets  of  the  village  for  a  term 
of  five  years.  The  company  is  now  erecting  poles  and  wires  for  the 
street  lighting  system,  which  will  consist  of  60  incandescent  lamps  oi 
3;  candle-power. 
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MANCHESTER,  N.  H.— The  Nashua  Street  Railway  Company  has  been 
granted  permission  by  the  State  Board  of  Railroad  Commissioners  to 
increase  its  capital  stock  by  $25,000  to  pay  for  improvements,  which  have 
already  been  made. 

ASBURY  PARK,  K.  J.— Three  5oo-kw  Westinghouse-Parsons  turbines 
are  now  being  installed  in  the  power  station  of  the  Atlantic  Electric  Rail- 
road Company. 

ATLANTIC  CITY,  N.  J.— City  Electrician  A.  W.  Farrand  has  reported 
that  It  will  cost  $200,000  to  place  all  of  the  electric  lighting  wires  under 
ground  in  the  city.  Under  an  agreement  between  the  city  and  the  com- 
panies the  work  will  be  commenced  in  the  spring  and  completed  in  three 
years. 

EAST  LAS  VEGAS,  N.  M. — It  has  been  decided  to  commence  work  on 
the  construction  of  the  Las  Vegas-Mora  Taos  Electric  Railroad  at  once. 
More  than  $80,000  of  the  $100,000  necessary  to  be  subscribed  in  order 
to  insure  the  construction  of  the  road  has  been  raised.  Ws  A.  Buddecke, 
president  of  the  Las  Vegas  Railway  &  Power  Company,  is  interested  in 
the  enterprise. 

SILVER  CITY,  N.  M.— The  Silver  City,  EI  Paso  &  St>uthwestern  Tele- 
phone Company  has  purchased  the  line  of  the  Texas  &  New  Mexico  Tele- 
phone Company  between  Las  Cruces  and  El  Paso.  The  former  company 
is  a  new  company  which  is  installing  a  long-distance  line  connecting  EI 
Paso,  Las  Cruces,   Silver  City,  Deming  and  intervening  towns. 

GOUVERNEUR.  N.  Y.— It  is  stated  that  the  International  Pulp  Com- 
pany, which  is  building  a  large  lace  mill  at  Hailesboro,  will  construct  a 
large  electric  power  plant  about  a  half  mile  above  the  mill. 

LOCKPORT,  N.  Y.— The  International  Power  &  Transmission  Com- 
pany has  renewed  its  application  to  the  Common  Council  for  a  franchise 
to  operate  in  the  city  of  Lockport.  The  International  company  is  a  sub- 
sidiary of  the  Niagara,  Lockport  &  Ontario  Power  and  already  has  its 
lines  erected  to  the  city  limits,  where  it  is  furnishing  electricity  to  a  fac- 
tory. Secretar>*  \V.  H.  Higgs  states  that  the  company  has  a  private  right 
of  way  into  the  heart  of  the  city. 

PORTCHESTER,  N.  Y.— The  Public  Service  Commission  has  granted 
the  New  York  &  Stamford  Railway  Company  permission  to  double-track 
its  railway  in  the  towns  of  Larchmont,  Rye  and  Portchester. 

ROCHESTER,  N.  Y.— The  Rochester  Railway  &  Light  Company  has 
been  granted  permission  by  the  Public  Service  Commission  to  supply  elec- 
tricity  to   the  village  of   Irondequoit   for  light   and  power. 

ROCHESTER,  N.  Y.— The  Buffalo,  Rochester  &  Eastern  Railroad  Com- 
pany has  applied  to  the  Public  Service  Commission  in  the  second  district 
for  authority  to  construct  its  proposed  road  from  Troy  to  Buffalo.  The 
company  has  been  incorporated  with  a  capital  stock  of  $3,500,000,  and 
asks  for  permission  to  operate  a  steam  or  electric  road. 

WATERVLIET,  N.  Y. — Forty  new  arc  lamps  will  soon  be  added  to  the 
municipal  street  lighting  system. 

BREVARD,  N.  C— The  Brevard  Light  &  Power  Company  is  planning 
to  enlarge  its  plant  next  spring  to  meet  the  increased  demands  made 
upon  it  The  company  also  plans  to  install  an  ice  plant  next  season. 
J.   \V.    Chapman   is   manager. 

MOORES\'ILLE,  N.  C- — Extensive  improvements  and  changes  have 
betn  made  in  municipal  electric  light  and  power  system.  The  old  steam 
plant  has  been  abandoned  and  electricity  for  op^  rating  the  system  is  now 
turchatnd  from  the  Southern  Power  Company,  of  Charlotte.  A  day  serv- 
ice for  lighting  and  motors  has  just  been  started.  The  steam  plant  is 
for  sale.     J.   A.  Donald  is  superintendent. 

MOUNT  AIRY,  N.  C— The  Mount  Airy  telephone  system,  which  was 
owned  by  E.  C.  Heinze,  has  been  sold  to  a  new  company  formed  by  local 
business  men.  The  new  company  is  composed  of  W,  G.  Sydnor  and 
others. 

SCOTLAND  NECK,  N.  C— The  managers  of  the  municipal  electric 
light  and  power  plant  are  contemplating  the  installation  of  a  storage 
battery  in  the  plant.     L.  R.  Mills,  Jr.,  is  manager. 

WILMINGTON,  N.  C— The  Consolidated  Railways,  Light  &  Power 
Company  is  contemplating  increasing  the  capacity  of  its  power  plant  and 
will  purchase  the  following  equipment:  One  500-kw  WcstinghouscPar- 
sons  turbo-generator  set;  on'*  250-hp  Babcock  &  Wilcox  boiler,  and  a  500- 
hp  Albcrger  barometric  condenser. 

WINSTON-SALEM,  N.  C— The  Carolina  Valley  Railway  Company 
ha',  made  application  for  a  franchise  to  construct  and  operate  its  railway 
system  in  this  city.  The  company  proposes  to  build  an  electric  railway 
from  High  Point  to  Winston-Salcm,  and  has  recently  taken  over  prop- 
erty and  holdings  of  the  High  Point  &  Winston-Salem  Railway  Company. 
Dee  Allen  is  president  of  the  company. 

EDGELEY,  N.  D. — The  Pomona  Valley  Telephone  Company  has  been 
granted  a  franchise  to  erect  a  telephone  line  to  Strectcr. 

FARGO,  N.  D.— The  Fargo  &  Moorhcad  Street  Railway  Company  is 
contemplating   an   extension   to  its  lines  of   about  one  and    one-half  miles. 

AKRON,  OHIO.— The  Northern  Ohio  Traction  &  Light  Company  has 
applied  to  the  County  Commissioners  for  a  franchise  to  cross  the  Hudson 
Koad,  a  short  distance  from  the  Chittenden's  Crossing.  The  railway  will 
be  built  on  a  private  right  of  way  to  complete  the  general  pinn  of  the 
system    in    Akron. 

CANAL  DOVER,  OHIO.— The  Tuscarawas  Valley  Transit  &  Power 
'    mpany  will  construct  its  road  from  Canal  Dover  to  Canton  by  the  way 


'of  Zoar  and  Bolivar,  over  a  private  right  of  way.  The  line  will  be 
extended  from  Canton  to   Columbus  passing  through  Coshocton. 

CLEVELAND,  OHIO.— President  John  C.  Keys,  of  the  Cuyahoga  Light 
Company,  states  that  if  the  franchises  applied  for  are  granted,  four  elec- 
tric light  and  power  plants  will  be  built  in  the  downtown  section  of  the 
city.  The  company  will  depart  from  the  system  used  in  supplying  a  large 
auiount  of  electricity,  and  instead  of  one  large  central  station  will  have 
several  smaller  plants.  One  will  be  located  on  the  river  or  on  the  lake 
ficnt,  and  will  be  used  for  emergency  purposes.  One  station  is  now 
being  equipped  on  East  Third  Street.  Another  plant  in  the  rear  of  the 
Guardian  Trust  Building  has  been  in  operation  for  some  time  and  is 
supplying  electricity  at  the  low  rates  proposed  in  the  franchise  that  is 
now  before  the  City  Council.  Mr.  Keys  states  that  arrangements  will  be 
made  to  take  care  of  a  large  ambunt  of  business,  as  the  Council  has  re- 
quired that  the  service  be  extended  as  rapidly  as  possible  if  a  franchise 
is  granted. 

COLUMBUS.  OHIO.— The  directors  of  the  Columbus  Railway  &  Light 
Company  have  decided  to  increase  the  capacity  of  its  plant  and  place  an 
order  for  a  number  of  new  cars. 

MILLERSBURG,  OHIO.— At  a  recent  meeting  of  the  stockholders  of 
the  Millersburg  &  Eastern  Railway  Company  the  capital  stock  was  in- 
creased to  $600,000  and  the  following  officers  elected:  Dr.  D.  S. 
Olrastead,  president;  Daniel  M.  Miller,  vice-president;  Joseph  Hahn, 
secretary,  and  W.   W.   Adams,  treasurer. 

NEW  BREMEN,  OHIO.— A.  M.  Sternberg,  village  clerk,  writes  that 
the  citizens  on  Nov.  12  voted  to  issue  $20,000  in  bonds,  the  proceeds  to 
be  used  for  an  electric  light  plant. 

RAWSON,  OHIO. — The  Village  Council  is  considering  the  proposi- 
tion of  lighting  the   streets  of  the  village  by  electricity. 

SWANTON,  OHIO.— Bids  will  be  received  until  Nov.  25  by  the  Board 
of  Trustees  of  Public  Affairs  for  furnishing  a  deep  well  pump,  together 
with  an  electrically  driven  pump  head,  motor  and  the  necessary  switches 
and  controlling  devices;  also  one  elevated  tank  having  an  approximate 
capacity  of  22.000  gallons  and  a  tower.  A.  B.  Lathrop  is  secretary  of 
board. 

YOUNGSIOWN,  OHIO.— A  new  loookw  generator,  driven  by  a  gas 
engine,  will  soon  be  put  into  operation  at  the  Ohio  works  of  the  Carnegie 
Steel  Company.  The  No.  s  and  No.  6  furnaces  of  the  plant  will  be 
operated  with  electric  power   hereafter. 

ZANESVILLE,  OHIO.— The  Center  Valley  Railway,  Light  &  Power 
Company,  which  has  been  formed  to  develop  lands  and  locate  manufac- 
turing plants  at  a  point  nine  miles  south  of  Zanesville,  proposes  to  build 
a  large  electric  plant  to  furnish  electricity  for  light,  heat  and  power,  and 
will  also  construct  an  electric  railway  74  miles  in  length.  Bids  will  soon 
be  asked  for  the  building  and  equipment  of  power  plant  and  railway.  H. 
A.   Williams  is  manager. 

MUSTANG.  OKL.\. — The  Mustang  Telephone  Company  has  absorbed 
the  Farmers'  Mutual  Telephone  Company,  and  the  following  officers  have 
been  elected:  Frank  Dalton,  president;  F.  G.  Dennis,  vice-president; 
R.   C-   Malroy,   secretary. 

PAWHUSKA,  OKLA.— W.  H.  Cook  &  Son,  of  Muskogee,  I.  T.,  have 
been  awarded  the  contract  for  constructing  the  water  works,  electric  light 
plant  and  sewers,  to  cost  about  $100,000. 

SHATTUCK,  OKLA.— The  capital  stock  of  the  Shattuck  Electric  Light 
Company  has  been   increased  from  $3,000  to  $15,000. 

NEW  PINECREEK,  ORE.— The  power  house  of  the  California  & 
Oregon  Light,  Heat  &  Power  Company  was  recently  destroyed  by  fire. 
F.  E.  Russell  is  chief  electrician.  It  is  reported  that  plans  arc  being 
considered    for   rebuilding  the  plant. 

TYGH,  ORE. — Arrangements  have  been  made  with  the  Wasco  Ware- 
house Milling  Company  for  furnishing  electricity  to  light  the  streets  and 
residences  of  this  village.  Work  will  commence  immediately  on  install- 
ing the  system.  John  A.  McArthur  is  superintendent  of  the  Wasco  Ware- 
house Milling  Company. 

PANAM.A. — Bids  will  be  received  until  Dec.  13  at  the  office  of  Lieut. 
Col.  H.  F.  Hodges,  corps  engineer,  U.  S.  A.,  purchasing  officer,  Isthmian 
Canal  Commission,  Washington,  D.  C,  for  furnishing  motor  generator 
sets,  switchboard,  electric  switches  and  fuse  blocks,  electric  fans,  etc.,  as 
per  circular  No.  403. 

FRAN  KLIN,  PA. — The  Borough  Council  has  granted  the  Citizens* 
Light,  Heat  &  Power  Company  a  franchise  to  light  the  streets  of  the 
town. 

JOHNSTOWN.  PA.— The  Borough  Council  of  East  Conemaugh  has 
granted  the  Southern  Cambria  Street  Railway  Company  permission  to 
construct  and  operate  an  electric  railway  in  this  town. 

LEBANON,  PA. — George  C.  Unger,  of  this  place,  has  been  awarded 
the  contract  to  erect  a  pole  line  for  the  transmission  of  electricity  from 
Mish's  Mill  to  the  Weaver  bologna  factory,  a  distance  of  about  15  miles. 
It  is  understood  that  the  Swatara  Electric  Light  &  Power  Company  will 
furnish  electricity   for   lighting  the  factory. 

NORRISTOWN,  PA. — We  arc  informed  that  about  $20,000  will  be  ex- 
pended for  improvements  and  extcn«*ions  to  the  municipal  electric  light 
plant.     George  W.  Kit  is  secretary  of  the  electric  light  committee. 

PHILADELPHIA,  PA. — Application  for  a  charter  has  been  made  by 
the  Equitable  Electric  Power  Company,  which  desires  to  compete  with  the 
Philadelphia    Klertric   Company   and   the   United    Gas    Improvement    Com- 
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pany  for  furnishing  electricity  for  lighting  in  this  city.  The  company 
also  liopes  to  enter  the  Pittsburg  field.  It  is  said  that  the  company  will 
secure  power  for  operating  its  system  from  the  power  plant  of  the 
Pliiladelphia  &  Western  Kailroad  Company  at  Cobb's  Creek.  The  incor- 
porators are:  James  Collins  Jones,  J.  C.  Splanc,  of  Pittsburg,  and 
others.  It  is  said  that  George  R.  Sheldon,  of  New  York,  N.  Y.,  is  also 
interested  io  the  company.  Mr.  Sheldon  was  one  of  the  incorpoiators 
of  the  Commonwealth  Electric  Company,  which  tried  to  enter  the  field 
here  two  years  ago, 

POTTSVILLE.  PA.— The  new  power  plant  of  the  Pottsville  Union 
Traction  Company  has  been  put  into  operation  and  the  subsirl'ary  plants 
at  Pottsville  and  Minersville  have  been  abandoned.  The  new  plant  cost 
$.;5o,ooo. 

WAYNESBORO,  PA.— Plans  are  being  considered  by  the  officials  of 
the  Chambersburg,  Grecncastle  &  Waynesboro  Street  Railway  Company 
for  increasing  Ihe  output  of  the  power  plant  to  supply  electricity  for 
the  extension  of  the  line  from  Grecncastle  to  Chambersburg.  J.  F.  Geiscr 
is  su])crintendent. 

CHARLESTON,  S.  C. — The  Sewerage  Commissioners  have  decided  to 
install  an  electric  pump  as  an  experiment  to  take  the  place  of  the  com- 
pressed air  pumps  now  in  use  at  the  sewerage  plant  with  a  view  of  reduc- 
ing the  cost  of  operation.  The  Charleston  Consolidated  Railway,  Gas  & 
Electric  Company  will  furnish  the  energy  to  operate  the  pump. 

FLORENCE,  S.  C— The  City  Council  is  reported  to  be  considering 
the   installation   of  an   electric  light  plant   to  cost   about   $25,000. 

ABERDEEN,  S.  D.— The  Wagner,  Lake  Shore  &  Armour  Traction 
Company,  which  recently  secured  a  franchise,  is  planning  to  organize  a 
new  comjiany,  which  will  be  known  as  the  Aberdeen  Light  &  Power  Com- 
pany, and  will  have  a  capital  stock  of  $::oo,ooo.  It  is  said  that  work  is 
expected  to  begin  on  its  system  here  before  the  first  of  the  year. 

BRISTOL.  TENN.— It  is  reported  that  the  Young  Men's  Christian 
Association  has  decided  to  install  an  electric  plant  to  light  the  building 
by   electricity. 

BRISTOL.  \A.-TENN.— We  are  informed  that  Ihe  Fish  dam  develop- 
ment, near  Bristol,  Tenn.,  of  which  Charles  Hansel,  43  Exchange  Place, 
New  York,  N.  Y.,  is  engineer,  has  not  yet  been  financed.  The  matter  of 
construction  has  been  deferred  for  the  present. 

CHATTANOOGA,    TENN.— An    addition    is   being   built   to   the   power 
plant  of  the  Street  Brothers  Machine  Works  near  East  End  Avenue. 
'     CHATTANOOGA,     TENN.— The     Chattanooga     Electric     Company     is 
having   estimates   jiriparcd    for   a    1500-kw    turbo-generator    set,    which    will 
increase   the  output   of  the   plant   to   5000   kw. 

SOUTH  PITTSBURG,  TENN.— The  municipal  electric  light  and  power 
plant  has  been  purchased  by  D.  A.  Tate,  of  this  city,  who  has  been 
granted  an  exclusive  franchise  for  ten  years  and  a  perpetual  franchise 
thereafter.  The  conditions  are  that  the  city  is  to  be  furnished  with  50 
incandescent  lamps  of  50  cp  for  five  years  free  of  charge,  if  at  the  end 
of  the  time  the  service  has  been  satisfactory  the  plant  will  become  the 
properly  of  Mr.  Tate  without  further  pay  or  consideration.  The  new 
owner  will  practically  rebuild  the  plant  and  replace  the  wires  and  other 
equipment  with   new. 

AUSTIN,  TEX. — The  Austin  Electric  Railway  Company  is  increasing 
the  capacity  of  its  power  plant  by  the  installation  of  a  6oo-hp  engine  and 
a  400-kw  General  Electric  generator.  W.  J.  Jones  is  president  of  the 
company. 

C'I1KLS1':.\.  \T. — The  citizens  have  voted  to  instruct  the  Selectmen  to 
make  a  contract  wjth  the  Chelsea  Electric  Light  &  Bobbin  Company  to 
furnish  electricity  for  street  lamps  and  lighting  the  town  hall  from 
Nov.  I  to  April  1,  the  cost  not  to  exceed  $33.33  per  month.  E.  D. 
Barnes,  secretary  and  treasurer  of  the  company,  states  that  it  cannot 
afford  to  run  the  plant  M  the  present  rates  and  has  proposed  an  advance 
of  50  cents  per  year  on  each  16-cp  lamp  and  $3333  per  month  for  light- 
ing the  streets  and  town  hall. 

RICHMOND,  VA. — The  City  Council  is  considering  the  installation 
of  an  electric  lighting  plant  to  generate  electricity  for  use'  at  the  new 
pumping  station,  and  may  also  furnish  electricity  for  lighting  the  streets 
and  parks. 

ANACORTES,  WASH.— Application  has  been  made  to  Ihe  City  Coun- 
cil tor  a  franchise  to  operate  an  electric  railw.iy  in  this  city,  which,  it  is 
intended,  shall  form  part  of  the  projected  intcrurban  railway,  being  pro- 
moted by  Benjamin  Weeks, 

CHENEY,  WASH.— The  large  transformers  of  the  Washington  Water 
Power  Company  at  Jamieson  were  burned  out  recently,  which  will  put 
the  plant  out  of  commission  for  some  time  for  repairs.  The  company 
furnished  electricity  for  several  manufacturing  plants  in  this  city  which 
will  close  down  until  the  plant  resumes  operation.  Electricity  for  ojwrat 
ing  the  street  lighting  system  of  the  city  is  also  furnished  by  the 
company. 

Pl'V.M.LUP.  WASH.— The  City  Council  has  decided  to  secure  the 
services  of  an  engineer  to  report  fully  upon  the  project  of  establishing 
a  municipal  electric  light  plant. 

SPOKANE,  WASH.— C.  A.  Lunceford,  promoter  of  the  Adams  County 
Electric  Railway,  has  organized  a  company  with  a  capital  slock  of  $10,- 
000,000  to  build  an  electric  railway  from  Spokane  to  the  Columbia  River; 
also  a  lint-   i>f  boals  to  be  operated   in  connection   with   it. 

SPOKANE,  WASH.— The  Interstate  Telephone  Company  is  making 
arrangements  to  extend  its  lines  to  Wallace.     It  is  expected  to  complete 


the  line  as  far  as  Cataldo,  which  is  within  25  miles  of  Wallace,  this  fall 
and  complete  the  work  to  Wallace  early  in  the  spring. 

SPOKANE,  WASH.— The  Washington  Power  Company  has  nearly 
completed  its  conduit  system  in  this  city  and  will  soon  place  its  wires 
under  ground  within  the  fire  limits.  Electricity  for  operating  the  shops 
of  the  Great  Northern  and  Northern  Pacific  shops  will,  it  is  understood, 
be  supplied  from  a  small  sub-station  on  East  Front  Street.  The  trans- 
mission lines  on  Lincoln  Street,  which  carry  power  to  the  towns  and 
mines  in  the  Coeur  d'Alcne  district,  will  go  under  ground  as  far  as 
Third  Avenue,  the  southern  fire  limit. 

WHEELING,  W.  VA.— The  City  Council  on  Nov.  7  made  an  appro- 
priation of  $150,000  for  improvements  to  the  gas  and  electric  light  plant. 

APPLETON,  WIS.— Plans  have  been  prepared  by  W.  W.  De  Long. 
architect,  for  a  new  telephone  exchange  building  for  the  Fox  River 
Valley  Telephone  Company  to  cost  $10,000. 

EAU  CLAIRE,  WIS.— The  City  Council  has  decided  to  ask  for  bids 
fcr  lighting  the  streets  and  highways  with  either  gas  or  electricity  for  a 
term  of  five  years. 

MARINETTE,  W^S.— The  Economy  Light  &  Power  Company,  of 
Oconto,  has  applied  to  the  City  Council  for  a  franchise  to  furnish  elec- 
tricity for  lighting  and  motors  in  Marinette.  The  company  oflfers  to 
furnish  energy  for  lighting  at  8  cents  for  the  first  20  kw-hours;  for  60 
kw-hours,  ''A  cents;  for  100  lew-hours,  7  cents;  for  140  kw-bours,  6^ 
cents;  for  180  kw-hours.  s  cents;  for  210  kw-hours,  5  cents,  and  for  any 
over  this  amount  at  4  cents.  They  also  offer  to  install  90  2oo-cp  arc 
l.injps  at  $50  per  lamp  per  year  for  each  lamp.  If  the  franchise  is 
granted  the  company  will  commence  work  within  60  days  and  promise* 
to  have  the  lamps  installed  before  Jan.  i.  Power  for  operating  the  sys- 
tem will  be  purchased  from  the  Perley  &  Company,  which  has  a  water 
power  plant  of  1000  horse-power  in  the  city  of  Peshtigo.  It  is  estimated 
that  the  cost  of  the  system,  including  the  transmission  line  from  Pesh- 
tigo,  will  be  about  $13,500. 

ST.\NLEY,  WIS. — The  City  Council  has  granted  the  Northwestern 
Lumber  Company  a  franchise  to  furnish  electricity  for  lighting  in  this  city. 

WEST  BEND,  WIS— The  State  Railroad  Commission  has  granted  the 
West  Bend  Heating  &  Lighting  Company  authority  to  issue  $25,000  in 
capital  stock  to  make  improvements  to  its  plant. 

CAMPBELLFORD.  ONT.— E,  C.  West,  city  secretary,  writes  that 
John  S.  Fielding,  1 5  Toronto  Street,  Toronto,  is  engineer  for  the  pro- 
Iiosed  power  plant,  which  is  to  be  constructed  at  Middle  Falls.  The  cost 
or'  the  plant  is  estimated  at  $60,000. 

COBALT,  ONT— The  Town  Council  is  negotiating  with  the  Cleve- 
land Cobalt  Company  with  a  view  of  making  a  contract  for  lighting  the 
streets  of  the  town   with  electricity. 

COB.\LT,  ONT. — Franchises  have  been  granted  by  th--  municipalities 
to  C.  M.  Stone,  of  Cleveland.  Frank  Latchford  and  otheii  to  construct 
.in  electric  railway  from  Cobalt  to  Haileyburg.  The  line  from  Cobalt  is 
to  run  north  to  the  Silver  Queen  mine,  and  will  eventually  run  to  New 
Liskeard. 

GALT,  ONT. — Estimates  for  distributing  power  from  Niagara  Falls 
have  been  submitted  by  chief  engineer  of  the  Hydro-Electric  Power  Com- 
mission. The  total  cost  of  a  distributing  plant  for  manufacturers  was 
estimated  at  $46,195;  the  cost  of  plant  for  street  lighting  at  $16,583,  and 
for  private  service  $lS,ooo  to  $19,000. 

H.-\MILTON,  ONT.— The  sub-committee  of  the  Board  of  Works  is  ne- 
gotiating with  the  Cataract  Power  Company  to  install  in  electric  light- 
ing system  in  the  West  End.  The  committee  is  considering  placing 
Nernst  lamps  on  the  streets.  W.  C.  Hawkins  is  manager  of  the  Cataract 
Power   Company. 

LISTOWEL,  ONT.— Bids  will  be  received  for  lighting  the  town  of 
Listowel  with  electricity  with  both  arc  and  incandescent  lamps.  For 
further  information  address  C.  A.  Lee,  chairman  light  committee. 

PETROLIA,  ONT.— The  Petrolia  Electric  Light,  Heat,  Power  &  Gas 
Company,  Ltd.,  has  awarded  contracts  for  gas  engines  and  gas  producers, 
which  it  is  expected  will  be  installed  next  January.  W.  G.  Fra.>icr  is 
manager. 

SAULT  STE.  MARIE,  ONT.— Extensive  changes  and  improvements 
are  being  made  in  the  plant  of  the  Togona  Water  &  Light  Company.  The 
single-phase,  133-cycle  generators  are  being  replaced  by  3-phase.  220o-volt, 
6o-cycle  generators.  The  new  dynamos  are  being  installed  by  the  Lake 
Superior  Power  Company,  from  whom  the  Tagona  Light  A  Power  Com- 
pany purchases  its  power.  The  entire  station  equipment  will  be  owned 
by  the  Lake  Superior  Company,  which  consists  of  four  225-kw.  alternating 
current.  2200-volt.  3-pbase.  60-eyclc  generators;  one  225-kw  motor  gener- 
ator. The  soo-volt.  direct-current  day  circuit  for  motors  in  the  town  of 
Sault  Ste.   Marie  -will  be  abondoned.     L.   H.   Davis  is  engineer. 

ST.  THOMAS.  ONT.— The  City  Council  has  decided  to  ask  the  Hyuro- 
Elcctric  Power  Commission  to  furnish  estimates  of  the  cost  of  distributing 
electricity   from   Niagara  in   St.   Thomas. 

WEST  LORNE.  ONT.— The  West  Lome  Electric  Light  Company,  Ltd., 
is  contemplating  the  installation  of  a  producer  gas  power  plant  soon. 
U.   F.   Webster  is  secretary, 

WOODSTOCK,  ONT. — Chief  Engineer  Richards,  of  the  Hydro-Elec- 
tric Power  Commission,  has  submitted  to  the  Council  his  estimate  of  the 
cost  of  equipment  for  distributing  Niagara  power  in  Woodstock.  The 
total  cost   is  estimated  at  $18,000. 
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MONTREAL,  QUE.— Bids  will  be  received  until  Dec.  i6  by  the  fire 
and  light  committee  of  the  City  Council  for  furnishing  electric  energy 
and  gas  for  lighting  the  streets,  squares  and  other  real  estate  belonging 
to  the  city;  also  for  lighting  and  heating  and  industrial  purposes  for  the 
citizens.     Bids  are  to  be  submitted  separately  for  gas  and  electricity. 

FORT  QU'APPELLE,  SASK.— The  Provincial  Government  is  making 
arrangements  for  the  construction  of  a  long-distance  telephone  line  from 
here  to  Balcaires,   Sask,  a  distance  of  approximately  30  miles. 

JIMENEZ,  MEX.— A.  J.  Warren  and  C.  D.  Norton,  formerly  with  the 
Parral  Electric  &  Water  Company,  have  acquired  the  electric  light  and 
power  plant  at  Jimenez. 

MEXICO  CITY,  MEX. — Arrangements  are  being  made  to  operate  the 
Euskaro  flour  mill  by  electricity.  Two  motors  having  a  combined  out- 
put of  75  horse-power  have  been  installed.  The  motors  were  furnished  by 
the  Westinghouse  Electric  Company  through  its  Mexican  City  agents, 
C.    and  O.    Braniff  &   Co. 


Neb}  Industrial  Companies. 

THE  AMERICAN  BATTERY  COMPANY,  of  Cedarhurst,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $200,000.  The  directors  are: 
W.  H.  Orr,  I.  T.  Kortz,  of  New  York  City,  and  H.  F.  Rhatigan,  of 
Brooklyn. 

THE  LECTROID  SIGN  CLEANING  COMPANY,  of  New  York.  N.  Y.. 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $500.  The  di- 
rectors are  as  follows:  Jacob  Cahn,  Arthur  Cahn  and  P.  Percival  Lich- 
tenberg,  of  New  York,  N.  Y. 

THE  OLIVER  ELECTRIC  COMPANY,  of  Birmingham,  Ala.,  has  been 
incorporated  with  a  capital  stock  of  $6,000  for  the  purpose  of  conduct- 
ing a  general  electrical  business,  installing  and  repairing  all  kinds  of  elec- 
trical machinery.  The  oflicers  and  directors  of  the  company  are:  S.  W. 
Oliver,  president;  J.  P.  Balding,  secretary  and  treasurer,  and  R.  G. 
Rother. 

THE  SECURITY  ELECTRIC  SUPPLY  COMPANY,  of  St.  Louis, 
Mo.,  has  been  incorporated  with  a  capital  stock  of  $25,000  by  M.  Jones 
and  others. 


New  Incorporations. 

VENTURA,  CAL.— The  Ventura  Gas  &  Electric  Company  has  been 
incorporated  with  a  capital  stock  of  $250,000  by  F.  B.  Cole,  R.  H.  Burn- 
ham,  D.  H.   Steele  and  H.  C.  Norris,  all  of  Los  Angeles. 

DENVER,  COL. — The  Intermountain  Railway  Company  has  filed  arti- 
cles of  incorporation  with  a  capital  stock  of  $1,000,000.  The  incorporators 
are  C.  H.  Chase,  T.  J.  Milner,  Caldwell  Yeaman,  Frank  Loveland  and 
Thomas  B.  Doran,  all  of  Denver.  The  new  company  has  purchased  the 
Denver  &  Intermountain  Railroad,  which  operates  between  Denver,  Lake- 
wood  and  Golden,  which  will  be  converted  into  an  electric  line. 

CHIC.VGO,  ILL. — A  charter  has  been  granted  to  the  Woodstock, 
Marengo  &  Sycamore  Railway  Company,  of  Chicago,  with  a  capital  stock 
of  $25,000  for  the  purpose  of  constructing  a  railway  from  Woodstock  to 
Sycamore.  The  incorporators  are  Charles  A.  Spenny,  Edward  B.  Harang, 
M.  W.  Powell,  H.  S.  Hedberg  and  E.  C.  Spinney. 

CHICAGO,  ILL.^ — .-\rlicles  of  incorporation  have  been  filed  for  the 
Chicago  &  East  Louis  Short  Line  Railway  Company  for  the  purpose  of 
building  an  electric  railway  from  East  St.  Louis  to  Chicago.  The  com- 
pany is  capitalized  at  $50,000  and  the  incorporators  are:  H.  C.  Osterman, 
William  M.  Drennan,  H.  C.  Dolph,  Thomas  W.  Flynn  and  William 
Anderson. 

EDWARDSVILLE,  ILL.— The  St.  Louis  &  Staunton  Railway  Company 
has  been  incorporated  by  George  M.  Mattis,  W.  H.  Carnahan,  C.  Zilly. 
D.  E.  Trambel  and  R.  IL  Watson,  all  of  Champaign,  for  the  purpose  of 
buildin^r  an  interurban  railway  from  Edwardsville  to  Staunton.  The 
capital  stock  is  $25,000. 

MURPHYSBORO,  ILL.— Articles  of  incorporation  have  been  filed 
with  the  Secretary  of  State  for  the  Murphysboro  Electric  Railway,  Light, 
Heat  &  Power  Company,  with  a  capital  stock  of  $36,000.  The  company 
proposes  to  operate 'an  electric  railway  and  other  public  utilities.  The 
incorporators  are:  John  G.  Hardy,  Walter  Alexander  and  Philip  H. 
Eisenraeycr. 

PRINCETON,  ILL.— The  Bureau  County  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $50,000  to  operate  a  heat, 
light  and  power  plant.  The  incorporators  are  H.  H.  Priestly,  C.  P. 
Stertcvant  and   B.   C.   Lindley,  of   Princeton. 

ARDMORE,  I.  T.— The  Ardmore  Traction  Company  has  been  organ- 
ized with  a  capital  stock  of  $500,000  for  the  purpose  of  either  purchasing 
the  railway  system  of  the  present  Ardmore  Street  Railway  Company,  or 
procuring  a   franchise  to  construct  and  operate  another   line. 

ST.  LOUIS.  MO. — Articles  of  incorporation  have  been  filed  for  the 
Carondelet  &  Webster  Groves  Railroad  Company,  with  a  capital  stock  of 
$200,000,  for  the  purpose  of  building  a  railway  from  St  Louis  to  Web- 
ster Groves,  a  distance  of  eight  miles.  Willard  E.  Winner  and  J.  G. 
Hughes  are   the    promoters   of   the    project. 

RENO,  NEV. — Articles  of  incorporation  have  been  filed  for  the  Lower 
Truckce  Electric  Company  by  T.  W.  Haines,  Oakland.  Cal. ;  W.  H.  Hall, 
of  Gridley,  Cal.,  and  Henry  W.  Esden,  of  Reno.  The  company  is  plan- 
ning to  build  a  large  dam  across  the  Truckee  River  near  the   I.oKarmar- 


sino's  Ranch,  a  few  miles  east  of  Reno,  and  will  also  build  a  large  power 
plant  to  supply  the  mines  of  Fairview,  Wonder  and  Olinghouse  with 
electricity,  and  will  probably  extend  its  lines  to  Reno  and  Carson  City- 
Surveys  and  plans  for  the  construction  of  the  plant  have  been  completed- 
The  company  is  capitalized  at  $50,000. 

BROOKLYN,  N.  Y. — The  United  Consumers'  Electric  Company  has 
been  incorporated  with  a  capital  stock  of  $10,000.  The  directors  are: 
Laurence  O'Byrne   and   George   Fuller. 

OKLAHOM.\  CITY,  OKLA. — The  Johnstown  Electric  Company,  of 
Oklahoma  City  and  Johnstown,  Pa.,  has  been  incorporated  with  a  capital 
stock  of  $50,000.  The  incorporators  are:  John  E.  Mognet  and  Charles 
M.  Moses,  of  Johnstown,  and  E.  V.  Remington,  of  Oklahoma  City. 

MT.  UNION,  PA.— The  Mt.  Union  Light  &  Power  Company  has  been 
incorporated  to  take  over  the  plant  and  business  formerly  carried  on  by 
Scott  Diberf,  who  is  president  of  the  new  company.  New  transmission 
lines  will  be  built  to  supply  the  increasing  demand  for  electricity  for 
lighting  and  motors.  The  company  has  a  capital  stock  of  $25,000. 
Thomas  N.  Kurtz  is  treasurer,  and  John  L.   Dixon,  superintendent. 

MITCHELL,  S.  D. — The  Mitchell  Illuminating  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $100,000  by  local  capitalists. 
The  company  will  overhaul  the  electric  light  plant  and  will  put  in  a  water 
gas  plant  to  supplant  the  acetylene  plant.  Electricity  for  incandescent 
lamps  will  be  furnished  by  the  company  at  10  cents  per  kw-hour. 

WALL.'\  W.ALL.\.  WASH. — Articles  of  incorporation  have  been  filed 
for  the  Washington-Oregon  Traction  Company.  The  company  proposes  to 
operate  in  Oregon,  Washington  and  Idaho,  and  will  construct  and  operate 
steam  and  electric  railways,  and  also  own  and  operate  steamship  lines  and 
control  water  rights.  The  company  contemplates  the  construction  of  about 
-5  miles  of  electric  railway  out  of  Walla  Walla,  work  on  which  will 
begin  within  a  year.  Power  for  operating  the  system  will  be  secured  from 
the  Wenaha  River,  about  25  miles  from  Walla  Walla.  Power  will  also 
bs  furnished  for  manufacturing  purposes. 

M.'\RINETTE,  WIS. — The  Economic  Light  &  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  Albert  Gillette  and  others. 


Legal. 


P.\TENT  FOR  ALLOY  FOR  BEARINGS  HELD  VALID.— It  has 
been  held  that  the  Hendrickson  and  Clamer  patent  No.  654.402,  for  an 
alloy  for  anti-friction  bearings,  which  consists  of  a  copper  tin-lead  alloy, 
having  "less  than  7  per  cent  of  tin  and  more  than  20  per  cent  of  lead 
and  the  balance  of  copper,"  covers  a  superior  alloy  for  journal  bearings, 
having  a  higher  percentage  of  lead,  which  is  the  lubricant,  than  it  was 
previously  thought  possible  to  make  successfully.  It  discloses  invention, 
and  is  not  void  for  anticipation  nor  lack  of  novelty,  nor  because_  of  prior 
knowledge  and  use  of  the  invention.  The  mere  substitution  of  one 
material  for  another  is  not,  as  a  rule,  patentable.  But  to  this  there  are 
exceptions.  .\nd  while  it  may  not  be  possible  to  define  just  when  it  if 
so,  it  must  be  recognized  that,  under  some  circumstances,  the  adaption 
of  certain  materials,  singly  or  in  combination,  to  the  production  of  cer- 
tain desired  results,  may  amount  to  invention;  and  that  too,  even  though 
it  involves  no  more  than  the  taking  advantage  of  certain  inherent  quali- 
ties, developed  or  discovered  experimentally.  This  is  particularly  the 
case  with  regard  to  composite  mixtures  or  alloys  of  metal,  such  as  is 
the  character  of  the  device  in  suit,  the  object  of  which,  as  declared  by 
the  inventors,  was  to  provide  an  antifriction  alloy  for  journal  bearings, 
which  should  hold  up  within  itself  more  lead  than  was  theretofore  con- 
sidered possible.  The  value  of  alloys,  composed  of  tin,  lead  and  copper, 
for  the  bearings  of  railroad  cars  and  engines,  had  long  been  recognized, 
but  up  to  1892  there  had  been  no  attempt  at  any  definite  mixture;  old 
brass  and  copper  scrap  and  shells,  of  heterogeneous  character,  being  some- 
what indiscriminately  made  use  of.  About  that  time,  however,  the  in- 
vention in  suit  began  to  take  definite  form.  Ajax  Metal  Company  vs. 
Brady  Brass  Company,   United  States   Circuit  Court,    155   Fed.  Rep.   407. 

OPERATION  OF  ELECTRIC  LIGHT  PLANT  BY  CITY  .\ND  CON- 
SEQUENT LIABILITY  FOR  NEGLIGENCE.— Under  the  statutes  of 
the  state  of  Nebraska  a  city  of  the  second  class  of  less  than  5000  inhabi- 
tants is  authorized  to  operate  an  electric  lighting  plant  for  municipal  and 
commercial  purposes.  In  an  action  against  the  city  of  Crete,  which  main- 
tained and  operated  a  lighting  system  by  virtue  of  the  statutory  power, 
the  plaintiff  was  a  railway  brakeman  in  the  employ  of  the  Chicago,  Bur- 
lington &  Quincy  Railway  Company,  which  operates  a  line  of  railway 
through  the  limits  of  the  defendant  city.  Mis  cause  of  action  was  based 
upon  the  complaint  that  the  defendant,  in  the  operation  of  its  lighting 
plant,  had  stretched  wires  over  and  across  the  right  of  way  of  the  rail- 
way company  in  so  negligent  and  careless  a  manner  that  they  were  not 
sufficiently  high  to  clear  the  body  of  a  man  standing  on  top  of  a  freight 
car  in  the  usual  course  of  the  operation  of  the  trains  of  the  railway  com- 
pany; and  that  the  plaintiff,  while  engaged  in  his  duties  as  a  brakeman, 
without  knowing  the  dangerous  situation  of  the  wires,  and  in  the  dark- 
ness of  the  night,  was  caught  by  one  of  the  wires  of  the  defendant's 
lighting  system,  thrown  to  the  Bround  and  seriously  injured.  It  was 
urged  that  the  city  could  not  be  held  liable  because  at  the  time  the  acci- 
dent occurred  the  wires  were  not  in  use,  their  commercial  use  having 
been  abandoned;  it  was  conceded  that,  had  the  accident  occurred  while 
the  wires  were  in  actual  use,  the  defendant  would  have  been  liable  for 
the  negligent  acts  and  omissions  of  its  servants.  It  was  held  that,  under 
the  facts  and  circumstances  presented,  the  city  was  liable,  as  it  was  ex- 
pressly authorized  by  statute  to  erect  and  maintain  electric  lighting  plants. 
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and  a  municipaHty  that  lawfully  engages  in  commercial  enterprises  is 
liable  to  the  public  the  same  as  an  individual.  Todd  vs.  City  of  Crete, 
Supreme  Court  of  Nebraska,  113  N.  W.  Rep.   172. 

ACTS  OF  AN  EMPLOYEE  CONSTITUTING  CONTRIBUTORY 
NEGLIGENCE  PRECLUDING  A  RECOVERY  OF  DAMAGES  FOR 
INJURIES  CAUSED  BY  ELECTRIC  SHOCK.— An  action  was  brought 
against  an  electric  street  railway  company  for  damages  for  the  death  of 
an  employee,  who  was  engaged  as  a  "pitman,"  and  whose  duty  it  was  to 
remove  the  "plows"  from  the  cars  as  they  passed  from  a  line,  using  the 
underground  system  for  the  transmission  of  energy,  to  the  tracks  of  the 
defendant  on  which  the  overhead  trolley  system  was  used.  It  appeared 
that  the  employee's  death  resulted  from  his  unnecessarily  touching  the 
uninsulated  parts  in  adjusting  the  leads  connecting  the  motive  power  of 
one  of  the  cars  with  the  overhead  circuit.  It  was  held  by  the  United 
States  Supreme  Court,  in  the  case  of  Looney  vs.  Metropolitan  Railroad 
Company,  201  U.  S.  480,  that  the  employee  was  guilty  of  contributory 
negligence,  and  that  the  company  was,  therefore,  relieved  from  liability 
for  damages,  although  the  conductor  of  the  car  was  negligent  in  per- 
mitting the  trolley  pole  to  come  in  contact  with  the  trolley  wire  while  the 
employee  was  in  the  act  of  removing  the  plow.  The  decision  in  effect 
holds  an  employee  to  the  same  standard  of  care  and  caution  in  handling 
an  electric  wire,  which  he  has  a  right  to  assume  is  "dead,"  that  he  is 
bound  to  exercise  in  handling  a  "live  wire."  Where  the  employee  is 
found  to  have  been  contributorily  negligent,  the  company  by  which  he 
was  employed  or  which  owned  the  apparatus  which  caused  the  accident 
cannot  be  held  in  damages.  What  acts  on  the  part  of  an  employee  amount 
to  contributory  negligence  is  a  question  which  has  been  presented  in  many 
cases,  and  it  is  held  that  the  question  is  one  for  the  jury  to  determine. 
In  Harrown  vs.  Brush  Electric  Light  Company,  46  N.  E.  Rep.  291,  it  was 
held  by  the  New  York  .Appellate  Division  that  the  jury  could  properly 
find  that  the  failure  of  a  lamp  trimmer  to  use  rubber  gloves  in  trimming 
an  arc  Iami>  in  the  day  time  on  a  supposed  dead  wire  was  not  negligence 
which  contributed  to  his  death  from  a  shock  due  to  a  crossed  wire  where 
it  was  only  customary  to  wear  such  gloves,  when  trimming  a  lamp  at  night 
on  live  wires,  and  where  it  would  have  been  impossible  for  him  to  do  the 
amount  of  work  required  of  him  had  he  used  rubber  gloves.  In  General 
Electric  Company  vs.  Murray,  74  S.  W.  Rep.  50,  the  finding  of  a  jury 
that  an  experienced  electric  lineman;  injured  by  coming  in  contact  with 
two  high-voltage  wires  improperly  placed  within  a  few  inches  of  each 
other,  on  the  same  side  of  the  pole,  was  sustained  by  evidence  that  he  had 
no  knowledge  that  they  were  live  wires,  although  he  knew  that  the  current 
would  be  turned  on  as  soon  as  the  repairs  then  in  progress  were  com- 
pleted, and  testified  that  he  might  have  escaped  injury  had  he  known 
the  current  was  on,  and  that  it  was  good  practice  to  handle  all  wires  as 
though  they  were  live  wires,  unless  they  were  positively  known  not  to 
be  charged,  and  that  such  was  the  general  custom  among  linemen.  Where 
the  danger  is  obvious,  neglect  to  take  ordinary  precautions  against  elec- 
tric shock  will  defeat  a  recovery.  Thus,  where  a  lineman  was  sent  to 
,  look  for  a  break  in  the  circuit  while  the  current  was  on,  and  took  with 
him  a  defective  shunt  cord,  which  he  himself  selected  from  among  others 
which  were  good,  and  after  finding  the  break,  grasped  the  shunt  cord 
at  its  defective  end,  and  at  the  same  time,  with  his  other  hand,  grasped 
the  naked  end  of  the  fine  wire,  and  thereby  received  a  deadly  current, 
which  he  would  not  have  received  by  taking  hold  of  the  shunt  cord  if 
he  had  not  taken  hold  of  the  line  wire  at  the  extreme  end  where  it  was 
not  insulated,  it  was  held  that  there  could  be  no  recovery  of  damages 
against  the  company.  Piedmont  Electric  Illuminating  Company  vs.  Pat- 
teson,  6  S.  E.  Rep.  4.  And  neglect  to  use  rubber  gloves  provided  for  the 
very  work  of  handling  wires  when  a  lineman  is  making  connection  of 
wires  on  a  high  pole,  and  is  killed  by  touching  their  exposed  ends,  was 
held  in  Junior  vs.  Missouri  Electric  Light  &  Power  Company.  29  S.  \V. 
Rep.  988.  to  constitute  contributory  negligence.  A  lineman  cannot  re- 
cover of  an  electric  light  company  for  injuries  received  from  electric 
wires  occurring  by  reason  of  a  defect  in  his  gloves,  which  it  was  his 
own  business  to  inspect  and  keep  in  good  condition,  and  to  exchange, 
when  necessary,  for  new  ones,  although  the  gloves  were  thrown  to  him 
from  a  wagon,  with  directions  to  put  them  on,  by  a  foreman,  the  latter 
having  no  special  charge  of  the  gloves  and  his  direction  being  merely 
advisory.  Smart  vs.  Louisiana  Electric  Light  Company,  17  So.  Rep.  346. 
A  lineman,  employed  by  a  telephone  company,  who  receives  a  shock  from 
a  charged  guy  or  span  wire  belonging  to  a  street  railway  company  is 
chargeable  with  negligence  which  will  preclude  his  recovery  of  damages 
from  the  telephone  company,  where  he  failed  to  test  the  insulation,  al- 
though he  had  apparatus  for  the  purpose  and  knew  that  defects  in  the 
insulation  of  such  wires  were  common,  and  that  there  were  no  persons 
but  the  linemen  to  make  such  tests.  Anderson  vs.  Inland  Telephone  & 
Telegraph  Company,  53  Pac.  Rep.  657.  In  Law  vs.  Central  District 
Company,  140  Fed.  Rep.  558,  it  was  held  that  a  cable  splicer,  working 
for  a  telephone  company,  who,  on  climbing  a  telephone  pole  to  repair  the 
sheathing  of  a  cable,  took  hold  of  a  guy  wire  without  noticing  that  it  was 
in  contact  with  an  electric  light  wire  at  a  point  not  a  foot  away  from 
his  eyes,  was  chargeable  with  contributory  negligence  such  as  would 
defeat  his  right  to  recover  damages  from  the  telephone  company  for 
injuries,  occasioned  by  the  resulting,  shock,  although  his  vision  was 
hampered  by  the  fact  that  the  sun  was  in  his  eyes.  50  Sawyer's  Edi- 
tion  564. 


at  the  Lake  Geneva  Sanitarium,  Lake  Geneva,  Wis.,  after  a  lingering 
illness,  Monday,  Nov.  4,  at  the  age  of  forty  years.  Mr.  Benson  was 
well  known  in  the  electric  light,  street  railway  and  gas  fields  of  the 
Middle  West,  having  been  prominently  connected  with  the  construction 
of  utility  plants  at  Shelby,  Ohio;  Muskogee.  I.  T.;  Oklahoma  City.  Okla.; 
Ottumwa,  la.,  and  other  points.  He  was  a  man  of  marked  executive 
ability  and  stood  deservedly  high  in  his  cho»en  field.  He  is  sur%-ivcd 
by  a  widow  and  a  daughter. 

WILLIAM  F.  SHIEBLER.— Mr.  William  F.  Shicblcr.  a  Maiden  Lane 
jeweler  in  New  York,  died  at  hi*;  home  in  Brooklyn  on  Nov.  13.  Mr. 
Shicblcr  was  formerly  a  telegraph  operator  in  Washington.  He  re- 
ceived at  Washington  the  first  message  which  came  over  the  first  Atlantic 
cable  laid  between  this  country  and  Europe,  and  delivered  it  in  person  to 
President  Buchanan  at  the  White  Mouse,  to  whom  tt  wa«  addressed. 
He  served  as  an  operator  in  and  about  Washington  all  through  the  war. 
In  1870  he  retired  from  the  telegraph  business  to  enter  the  firm  of  George 
W.  Shicblcr  &  Co.,  jewelers  and  silversmiths.  He  was  a  member  of  the 
Old  Time  Telegraphers'  and  Historical  Association,  and  was  one  of  the 
four  or  five  surviving  operators  in  the  country  who  worked  the  old  House 
irstruments.  Mr.  Shieblcr  was  66  years  of  age,  and  is  survived  by  his 
widow  and  four  children. 


Personal. 


Obituary. 


MR.  D,  L.  BENSON,  for  a  number  of  years  past  on  the  construction 
and  operating  staff  of  H.  M.  Byllcsby  &  Company,  of  Chicago,  III.,  died 


MR.  A.  BICKEL  has  resigned  a^  ^alcs  manager  of  the  Hodge  Electric 
&  Manufacturing  Company  and  is  now  identified  as  contract  manager 
with  the  Freeborn  Engineering  &  Construction  Company,  Scarritt  Build- 
ing, Kansas  City,  Mo. 

MR.  H.  W.  PECK  has  resigned  as  assistant  superintendent  of  the 
Consolidated  Gas  &  Electric  Company,  and  has  accepted  a  position  with 
the  Rochester  Railway  &  Light  Company,  of  Rochester,  N.  Y.,  as  as- 
sistant electrical  engineer. 

MR.  F.  R.  WELLES,  of  Aboilard  &  Company,  French  reprcsenutivcs 
or  the  Western  Electric  Company,  is  again  visiting  his  native  country, 
and  is  at  present  in  Chicago.  He  will  spend  a.  little  time  in  New  York 
before  returning  to  Paris,  where  he  has  made  his  home  for  many  years 
past. 

MR.  S.  MATSUMO,  mechanical  engineer  of  the  Imperial  Govern- 
ment Railway  of  Japan,  has  arrived  to  pay  a  visit  to  the  Westinghouse 
works  at  East  Pittsburg,  with  a  special  view  to  inspecting  the  single- 
phase,  alternating-current  railway  system.  He  will  also  take  a  trip  over 
the  Pittsburg  &  Butler  ^lectric  Railway  to  see  this  system  in  practical 
operation,  and  will  inspect  some  of  the  other  large  local  industrial  plants. 

MR.  S.  MITSUI,  an  engineer  of  Osaka.  Japan,  is  making  a  visit  of  a 
few  weeks  in  this  country  to  inspect  electric  railway  and  lighting  plants 
and  electrical  apparatus  ordered  here  by  electric  lightinr  and  railway 
companies  in  Japan.  He  was  in  -New  York  last  week  and  from  this 
country  goes  to  Switzerland,  where  he  will  spend  several  months  study- 
ing hydraulic  installations. 

MR.  WILLIAM  S.  GORSUCH,  of  the  electrical  engineering  depart- 
ment of  the  New  York  Central  &  Hudson  River  Railroad  Company,  has 
been  selected  by  the  authorities  of  the  Y.  M.  C  A.,  of  New  York,  to 
conduct  its  evening  course  in  electricity.  This  course  extends  over  two 
years.  The  first  is  devoted  to  the  principles  of  electrical  engineering  and 
the  second  to  their  practical  application.  The  local  power  plant,  together 
with  the  well-equipped  laboratory,  will  be  used  for  demonstration. 

RENXSELAER  POLYTECHNIC  INSTITUTE.— The  New  York 
Alumni  Association  of  the  institute  had  its  annual  dinner  at  the  Hotel 
Astor  on  Nov.  8  when  there  was  a  large  attendance  and  much  enthusi- 
asm. President  E.  S.  Jarrett  was  in  the  chair  and  among  the  pAfty  were 
fifty  seniors  from  Troy.  The  guests  and  speakers  included  Prof.  Burr, 
of  Columbia;  Mr.  Charles  Macdonald,  Mr.  N.  P.  Lewis,  engineer  of  the 
Board  of  Estimate  and  Apportionment:  Mr.  O.  F.  Nichols,  chief  engineer 
of  the  Bridge.  Department,  and  Mr.  J.  M.  Wakeman,  vice-president  of 
the  McGraw  Publishing  Company. 

MR.  A.  L.  WHIPPLE,  eastern  manager  of  the  Curtain  Supply  Com- 
pany, of  Chicago,  has  resigned  that  position  to  become  second  \-ice* 
president  of  the  Telharmonic  Securities  Company,  of  New  York.  This 
company  is  the  financial  agent  of  the  Cahill  Telharmonic  Company,  of 
Broadway  and  Thirty-ninth  Street,  New  York,  which  is  developing  the 
distribution  of  telharmonic  music  by  electricity.  Mr.  Whipple  is  one  of 
the  best  known  railway  supply  men  in  the  country  through  the  active 
part  taken  by  him  on  the  entertainment  committees  at  the  las-t  street 
railway  convention  and  at  previous  conventions  of  the  Master  Car 
Builders  and  Master  Mechanics.  He  has  been  connected  with  the  Cur- 
tain Supply  Company  for  the  last  nine  years  and  has  been  engaged  in 
the  railway  supply  field  for  fourteen  years.  During  the  last  convention 
of  the  Master  Car  Builders  and  Master  Mechanics  at  Atlantic  City 
Mr.  Whipple  made  an  effort  to  have  telharmonic  music  transmitted  by  wire^ 
from  New  York  to  Atlantic  City  for  the  entertainment  of  those  in 
attendance  at  the  convention.  It  was  largely  through  the  negiuiations 
carried  on  in  connection  with  this  proposal  that  Mr,  Whipple  became 
intimately  acquainted  with  the  system  of  the  Telharmonic  Company,  a 
fact  which  led  up  to  the  present  engagement. 

DR.  A.  G.  BELL. — After  many  years  of  experimental  work  the  machine 
with  which  Alexander  Graham  Bell  hopes  to  solve  the  problem  of  aerial 
navigation  was  successfully  launched  at  Baddeck.  Nova  Scotia,  on  Nov. 
10,  in  the  presence  of  a  large  number  of  intimate  friends  of  the  inventor. 
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The  launching  took  place  at  Prof.  Bell's  laboratory.  Mrs.  Bell,  in  break- 
ing a  bottle  of  champagne  over  the  bow  the  ship,  declared  its  name  to 
be  Signet.  The  great  doors  of  the  workshop  were  thrown  open,  and  the 
kite  was  conveyed  to  a  float  upon  which  it  was  lowered  out  on  the  waters 
of  Bras  d'Or  Lake.  Owing  to  adverse  weather  conditions,  however,  a 
flight  was  not  attempted.  The  ship,  or  kite,  in  itself  a  section  of  a 
tetrahedron,  is  13  meters  long  on  top.  10  meters  along  the  bottom,  by  3 
meters  deep.  It  is  composed  of  3393  units,  or  small  tetrahedrons,  two 
faces  of  which  are  covered  with  silk,  this  forming  a  two-winged  cell. 
These  cells  are  arranged  to  give,  as  the  result  of  many  tests,  the  maximum 
stability  with  the  lightest  weight.  A  hole  has  been  cut  through  the  center 
of  the  contrivance  10  furnish  accommodation  for  the  motor  and  a  navi- 
gator. The  ship  is  also  provided  with  a  bow  for  flying  purposes.  Three 
floats  are  used  as  a  part  of  its  construction  to  support  it  while  on  the  lake. 
A  motor  with  four  cylinders  of  20  horse-power  will  drive  two  solid  screw 
propellers  on  the  same  shaft,  but  in  opposite  directions.  With  the  motor 
in  position  the  airship  weighs  220  pounds.  Prof.  Bell  says  he  does  not 
claim  for  the  Signet  that  he  has  now  solved  the  problem  for  which  it 
was  constructed.  He  rays  the  threshold  has  been  merely  reached  in  the 
development  of  the  machine,  and  the  experiments  now  to  be  made  will  be 
mainly  productive  in  furnishing  data  for  future  experiments. 


Trade  Publications. 


CALIBRATOR  FOR  WATT-HOUR  METERS.— Bulletin  No.  1097,  of 
the  Fort  Wayne  Electric  Works,  Fort  Wayne,  Ind.,  deals  with  a  con- 
venient portable  rotating  standard  meter  for  calibrating  w^att-hour  meters 
in  service. 

TELEPHONE  M.\NUFACTURE.— The  Dean  Electric  Company, 
Elyria,  Ohio,  has  issued  a  booklet  describing  its  telephone  factory.  For 
the  third  time  within  the  three  years  of  its  existence,  the  company  has 
been  compelled  to  make  additions  to  its  plant. 

SPR-\GUE  GEXER.\TORS.— Bulletin  107  of  the  Sprague  Electric  Com- 
pany has  for  its  subject  continuous-current  direct-driven  generators  for 
general  service.  This  type  of  generator  is  described  and  illustrated  in 
full  detail  and  views  of  a  number  of  plants  are  given  in  which  it  has 
been  installed. 


'Business  J^otes. 

THE  ALUMINUM  COMPANY  OF  AMERICA,  formerly  the  Pitts- 
burg Reduction  Company,  has  established  an  office  at  1331  Candler 
Building,  Atlanta,  Ga.,  under  the  management  of  Mr.  John  H.  Finney, 
formerly  of  its   St.  Louis  office. 

HORNSTEIN  &  CORY.— Mr.  F.  C.  Homstein  and  A.  S.  Cory  have 
formed  a  copartnership  in  Indianapolis.  Ind.,  with  headquarters  in  the 
Pythian  Building.  The  firm  is  conducting  a  business  in  steam  and  elec- 
trical appliances,  and  carries  a  complete  line  of  goods.  Mr.  Homstein  was 
formerly   connected  with  the  Warner  Arc  Lamp  Company,   Muncie,   Ind. 

THE  WESTERN  ELECTRIC  COMPANY,  Chicago,  during  the  past 
year  at  its  Clinton  Street  plant  produced  telephone  switchboards  to  give 
service  to  i. 000, 000  subscribers,  while  telephone  sets  were  turned  out  at 
the  rate  of  100,000  per  month,  and  wire  was  insulated  at  the  rate  of 
6,500  miles  per  day.  This  company  has  26,800  employees,  8750  of  which 
are  at  the  Clinton  Street  plant.  The  sales  for  the  company's  fiscal  year. 
1906,   amounted  to  $69,000,000. 


THE  ALLIS-CHALMERS  COMPANY  has  won  a  substantial  bonus 
for  delivering  to  the  American  Gas  &  Electric  Company,  Scranton,  Pa., 
a  1500-kw  steam  turbo-generator  fully  a  month  in  advance  of  the  date 
specified.  The  equipment  for  the  plant  comprises  two  of  these  units, 
which  are  designed  to  receive  steam  at  150  lbs.  per  square  inch  and  deliver 
three-phase,  6o-cycle  energy  at  4000  volts.  In  addition  to  the  Scranton 
turbine,  Allis-Chahners  machines  have  been  installed  in  the  Canton,  Ohio, 
and  Madison,  Wis.,  plants  of  the  American  Gas  &  Electric  Company,  one 
of  which,  that  at  Canton,  has  been  operating  continuously  for  several 
months. 

PITTSBURG  GAGE  &  SUPPLY  COMPANY.— When  John  Wana- 
maker  built  his  new  store  in  New  York  City  the  Pittsburg  Gage  &  Sup- 
ply Company,  Pittsburg,  Pa.,  equipped  his  power  plant  with  a  White  Star 
continuous  oiling  system.  This  installation  having  proved  its  usefulness, 
Mr.  Wanamaker  has  just  ordered  a  duplicate  system  for  his  Philadelphia 
store.  The  Pittsburg  Gage  &  Supply  Company  is  also  furnishing  the 
Lackawanna  Steel  Company's  Lackawanna,  Pa.,  plant  with  its  third  sys- 
tem. The  company  has  just  moved  into  its  neiv  seven-story  factory, 
where,  with  unlimited  facilities,  it  will  be  better  able  than  ever  to  fill 
orders  promptly.  It  might  be  said  that  its  new  plant  is  the  largest  and 
most  complete  of  its  kind  between  New  York  and  St.  Louis. 

THE  EXCELLENT  EXCELLO.— We  are  advised  by  the  Excello  Arc 
Lamp  Company.  24  East  Twenty-first  Street,  New  York,  that  the  large 
contracts  placed  lately  by  the  United  States  Department  of  the  Interior 
on  behalf  of  the  Ellis  Island  Immigration  Service  include,  among  others, 
a  considerable  number  of  Excello  luminous  arc  lamps.  These  contracts 
are  part  of  appropriations  involving  a  total  expenditure  of  more  than  half 
a  million  dollars,  necessitated  by  the  improvements  the  Department  is 
making.  The  Excello  lamps  which  have  been  decided  upon,  after  ex- 
haustive trials  with  other  illuminants.  are  used  for  both  outdoor  and 
indoor  service  and  are  the  Excello  Snow  Ball  tj-pe,  a  recognized  type  of 
lamp  producing  the  pure  white  light  of  high  candle  power.  To  judge  from 
the  repeated  orders  which  the  Excello  Company  has  received  since  its  first 
arcs  were  installed  at  Ellis  Island  the  lamps  give  great  satisfaction  to  the 
Department. 

THE  WISCONSIN  ENGINE  COMPANY,  Coriiss.  Wis.,  which  has 
built  some  very  large  and  successful  Corliss  steam  engines,  is  building 
gas  engines  for  all  services  in  sizes  from  400  b.  h.  p.  to  5000  b.  h.  p. 
The  engines  utilize  natural  gas.  producer  gas,  coke-oven  gas  or  'olast-fur- 
nace  gas  in  the  Otto  cycle  (4-stroke),  and  are  of  the  horizontal  tandem 
and  twin-tandem  double-acting  type.  This  company  controls  the  Sargent 
patents  on  internal  combustion  engines  and  has  employed  Mr.  Charles  E. 
Sargent  as  the  engineer  of  its  gas  engine  department.  The  gas  engines 
built  by  the  Wisconsin  Engine  Company  bear  some  of  the  distinctive 
features  of  their  big  Corliss  engines.  There  is  but  one  poppet  valve  for 
each  explosion  chamber,  and  this  is  located  on  the  bottom  of  the  cylinder. 
Provision  is  made  for  preventing  the  dangerous  pressures  caused  by  possi- 
ble pre-ignitions,  and  the  engines  are  started  automatically.  Tests  of 
even  small  Sargent  engines  show  a  heat  consumption  of  less  than  9000 
B.  T.  U.  per  brake  hp-hour.  This  company  has  recently  shipped 
some  large  steam  engines  to  the  Illinois  Steel  Company,  Jones  & 
Laughlin  Steel  Company.  Packard  Motor  Car  Company,  American  Sheet 
&  Tin  Plate  Company,  Amoskeag  Manufacturing  Company,  New  Hamp- 
shire Spinning  Mills,  National  Tube  Company,  City  of  Milwaukee,  Car- 
negie Steel  Company,  .Vmerican  Woolen  Company,  United  States  Envelope 
Company  and  the  Carnegie  Natural  Gas  Company. 
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U^.ITED  STATES  PATENTS,  ISSUED  NOV.   12.   1907. 

[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  Attys.,  41  Park  Row,  N.  Y.] 

S7o.;39.  SHAFT  OSCILLATOR;  W.  F.  Bouchc.  Norwood,  Ohio.  App. 
filed  Sept.  14.  190?.  A  form  of  shaft  oscillator,  having  a  stationary 
<li»c  opposite  a  spring  buffer  revoluble  with  the  shaft  and  transmitting 
endwise  movement  thereto  through  a  steel  ball  guided  by  a  radial  arm. 

t.ro.s45.  PLATING  DEVICE:  Geo.  W.  Clough.  Cleveland.  Ohio.  .\pp. 
filed  Oct.  10,  1906.  .\  rocking  receptacle  for  holding  metal  articles 
while  they  are  immerse"  in  a  nlating  liouid  heavily  charged  with 
metal  in  solution,  and  through  which  the  electric  current  is  passed  to 
decompose  it  and  liberate  the  included  meul  and  deposit  it  upon  the 
aniclcs. 

870.551. CENTRAL  ENERGY  TELEPHONE  SYSTEM:  Francis  W.  Dun- 
"bar,  Chicago.  III.  .^pp.  filed  Dec.  19,  1900.  The  combination  with 
a  telephone  line  of  a  charging  source  of  electricity  bridged  between 
the  limbs  thereof,  a  pair  of  electromagnetic  windings  included  in 
said  bridge,  one  on  each  side  of  said  source  of  electricity,  and  a 
signaling  device  rendered  inert  by  the  passage  of  a  current  through 
both  of  said  windings  and  adapted  to  be  actuated  by  the  passage  of 
current   through    one   of   said   windings,    substantially   as   described. 

«70.55S-  <OXTRf)LI,ER;  F.  W.  Garrett.  Norwood.  Ohio.  App.  filed 
Aug.  21.  1905.  \  blowout  magnet  has  a  plurality  of  polar  extensions 
of  like  polarity  located  between  the  segments  of  the  controller  and 
adjacent  to  the  contact  fingers. 

8;o,s64.  THIRD  RAIL  ELECTRIC  RAILWAY  SYSTEM:  C.  Kozesnik. 
New  York.  N.  Y.  Aop.  filed  June  i5.  1904.  The  third-rail  is  made 
in  sections  normally  deenergiied,  but  which  are  electrically  connected 
in  circuit  during  the  passage  of  a  train  by  the  magnetic  attraction  of 
a  magnet  on  the  train. 

870.574.  FIRE-ALARM  SYSTEM;  C.  W.  McDaniel,  Kansas  City,  Mo. 
.'Vpp.  filed  April  2j.  1906  Diagram  of  circuit  for  a  telephone  sys- 
tem of  the  usual  character,  and  including  means  whereby  a  fire- 
alarm  signal  is  autcmaTically  sent  by  a  magnetically  acting  automatic 
switch. 


1,5—.  ELECTKICAI.  WAIEK  IIEAIIIR;  E.  Naumor.  New  \  ork. 
"N.  Y.  App.  filed  July  17,  1906.  The  water  is  passed  through  a 
resistance  element  comprising  serially  connected    hollow   carbon   rods. 

.,505.  CONTROLLER;  L.  L.  Tatum.  Norwood.  Ohio.  .\pp.  filed 
April  16.  1906.     The  controller  contacts  have  a  toggle  lever  connection 


b^  which  they  arc  moved  for  the  purpose  of  attaining  a  wide  separa- 
tion to  open  the  circuit  and  a  very  strong  engagement  to  close  the 
circuit. 

70,596.  MOTOR  CONTROLLER;  L.  L.  Tatum.  Norwood,  Ohio.  App. 
filed   Aug.    31,    1906.      Relates  to  modifications  of   the   above. 

70,611.  SERIES  SHUNT  FOR  DYNAMO  ELECTRIC  MACHINES; 
H.  C.  Becklry.  Norwood.  Ohio.  App.  filed  Nov.  20.  1905.  Includes 
a  frame  having  separable  sections  capable  of  being  assembled  in 
different  sizes  and  each  of  which  has  insulting  studs  by  which  the 
resistance  element  is  supported.  In  this  way  a  resistance  clement  of 
any   desired   size  can   be  constructed. 
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870,621.  ELECTRIC  KAILWAY  SIGNALING  SYSTEM;  N.  P.  Frascr. 
ct  al.,  Carsonvillc,  Mich.  App.  filed  Majr  17,  1907.  Relates  to 
signaling  system  whereby  trains  may  receive  warning  when  they 
approach  within  a  danger  limit.  Makes  uac  of  special  sectional 
third-rail. 

B7o,022.  ELECTRIC  SIGNALING  SYSTEM;  W.  H.  Gilman.  Medford, 
Mass.  App.  filed  Oct.  31,  1906.  A  railroad  signal  system  of  the  type 
ill  which  communication  is  had  to  various  points  along  thu  roadway 
pvcr  a  single  wire.  A  particular  station  of  the  line  is  responsive  by 
mechanism  acting  with  current  pulsations  of  a  certain  character. 

8ro.fi^2.  ELECTRICAL  MEASURING  INSTRUMENT;  J.  M.  Lea, 
Chicago,  111.  App.  filed  June  4,  1906.  Relates  to  electrical  measur- 
ing  instruments    for   alternating  currents    having   a    primary   coil    and 


870, 


870 


870,632. — Electrical    Measuring    Instrument. 

a  secondary  coil  linked  in  inductive  relation  to  the  primary  by  a 
suitable  laminated  core.  The  secondary  coil  is  movable  and  carries 
an  indicator. 

634.  CALLING  DEVICE  FOR  TELEPHONE  EXCHANGES: 
Frank  A.  Lundquist,  Chicago,  111.  App.  filed  May  28,  1906.  In  a 
calling  device,  the  combination  with  a  plate,  and  a  lever  adapted  to 
move  in  one  direction  on  one  side  of  said  plate  and  in  the  opposite 
direction  on  the  other  side,  of  an  electrical  connection  arranged  to  be 
closed  when  the  lever  is  on  one  side  of  the  plate  and  to  be  open 
when    it   is    on    the   other   side. 

643.  AMALGAMATOR;  G.  E.  Paullins,  Colorado  Springs,  Col.  App. 
filed  Oct.  6,  1903.  A  metallic  trough  has  a  longitudinal  rotatable 
shaft  therein,  rigid  arms  from  which  carry  inclined  blades  movable 
in  close  proximity  to  the  walls  of  the  trough.  Electrodes  are  pro- 
vided by  which  the  amalgam  is  subjected  to  a  current. 

674.  APPARATUS  FOR  ELECTROCHEMICAL  ANALYSIS;  G. 
A.  Guess,  ct  al.,  Silverton,  Col.  App.  filed  April  26,  1905,  An 
electrochemical  apparatus  comprisinc  a  combination  of  three  terminals 
slit  longitudinally,  and  an  independent  electrode  arranged  in  the  slit 
of  each  terminal  and  frictionally  held  thereby,  the  electrode  in  the 
metal  terminal  adapted  to  receive  the  deposit,  and  the  several  ter- 
minals connected  up  in  the  circuit. 

675.  ELECTRODE:  G.  A.  Guess,  et  al..  Silverton,  Col.  App.  filed 
April  26,   1905.     Relates  to  details  of  an  electrode  for. the  above. 

688.  AUTOMATIC  ELECTRIC  STORING  DEVICE;  J.  VV.  Ringer. 
Castleton,  Ind.  App,  filed  July  17.  1906.  An  arm  moves  over  a 
circular  series  of  contacts  so  as  to  cut  out  the  end  cells  of  a  series. 
The  position  of  the  arm  is  governor  controlled. 

714.  ELECTROTHERMAL  PROThXTOR;  F.  R.  Cook.  Chicago,  111. 
App.  filed  Feb.  15,  1907.  Two  conical  shells  telescoped  together,  in 
which  relation  iliey  are  maintained  by  solder.  The  interior  shell  con- 
tains a  thermal  clement  which  melts  the  solder  and  allows  the  shells 
10  separate. 

..732.  BURGLAR-ALARM;  H.  R.  Lassen,  Hamburg.  Germany.  App. 
filed  May  21,  1907.  Patentee  has  a  pair  of  arcuate  spring  blades  dis- 
posed in  the  path  of  a  weight  which  electrically  connects  them  to 
close  an  alarm  circuit. 

.,736.  ELECTRIC  FIXTURE;  II.  R.  Mitchell.  North  Yakima,  Wash. 
App.  filed  Feb.  23,  1907.  A  canopy  fixture  of  the  type  having  a 
transverse  spring  reel  from  which  the  electric  connections  depend 
and  which  is  operated  in  a  manner  analagous  to  a  curtain  roller. 

.,755.  TROLLEY  POLE  GUIDE;  L.  A.  Allen,  Passaic.  N.  J,  App. 
fi'led  Aug.  i^,  1907.  Patentee  has  a  long  roller  of  double  conical 
form  which  is  impelled  into  position  to  guide  the  trolley  wheel  on 
the  wire  by  tension  on  the  operating  core. 

.,779.  ELECTRIC  SOLDERING  IRON;  W.  G.  Hartwig,  Chicago,  III. 
App.  filed  March  21,  1907.  The  head  of  the  soldering  iron  is  made 
hollow  and  contains  carborundum  crystal  which  is  in  the  electric 
circuit  so  as  to  be  heated  by  the  passage  of  the  current. 

.,803.  ELECTRICAL  MEASURING  INSTRUMENT;  C.  B.  Thwing. 
Philadelphia,  Pa.  App.  filed  Jan.  25,  1907.  Has  a  terminal  magnet 
with  an  armature  movable  in  its  held  and  a  thermal  element  for 
separating  the  magnet  poles  to  compensate  for  changes  in  tempera- 
ture. 

.,816.  VEHICLE  MOTOR  CONTROL  SYSTEM;  W.  Cooper,  Wilkins- 
burg.  Pa.  App.  filed  Jan.  3.  1906.  Has  means  for  decreasing  the 
torque  exerted  upon  the  leading  pair  of  wheels  of  each  truck  during 
starting. 

..847.  METHOD  OF  MAKING  A  lOINT  IN  THIN  FLAT  MATE- 
RIAL; A.  F.  Riclzcl,  Lynn.  Mass.  App.  filed  Oct.  15.  1903.  The 
process  of  forming  a  joint  in  thin  metal  which  consists  in  pressing 
the  up-turned  margins  or  borders  of  the  material  into  contact  with 
one  another  by  the  pressure  applied  to  clamping  or  holding  devices. 
so  as  to  cause  them  to  be  in  contact  throughout  substantially  the 
whole  plane  surface  of  said  upturned  portion  and  applying  a  lateral 
pressing  force  while  they  are  in  heated  condition. 

.891.  AUTOMATIC  GAS  CONTROLLER:  Joseph  C.  Landes,  Col- 
Icgeville,  Pa.  App.  filed  Feb.  15,  1907.  Gas  controller  of  the  type 
in  which  the  gas  is  made  to  flow  for  a  certain  interval  by  the  deposit 
of  a  coin.  Has  means  for  automatically  opening  the  circuit  of  a  cut- 
off device  when  the  gas  in  a  certain  receptacle  is  exhausted. 
893.  ALTERNATING  CURRENT  MOTOR;  Robert  Lundell.  New 
York,  N.  Y.  App.  filed  Sept.  26,  1905.  .Mternating  current  motors 
having   a   commutator   and   operated   by   a   single   or   uniphase  current. 


Has  means  for  reversing  the  direction  of  rotation  of  the  annanire 
or  rotary  part.  Employs  stationary  brusbet  in  combination  wxtB  a 
pole  changing  controller. 

870,803.  ALTERNATING  CURRENT  MOTOR:  Robert  Lundell.  New 
York,  N.  Y.  App,  filed  Nov.  27,  1905.  Relates  to  modifications  of 
the   above. 

870.915.  PROCESS  OF  MANUFACTURING  ARSENIC  COMPOUNDS 
OF  LEAD;  Cornelius  D.  Vreeland.  Montclair,  N.  J.  App.  filed 
Feb.  5,  1906.  The  process  of  manufacturing  arsenic  compounds  of 
lead  which  consists  of  the  formation  of  a  soluble  salt  cf  lead  by 
electrolysis  in  the  presence  of  a  soluble  compound  of  arsenic  and 
the  simultaneous   precipitation   of  the   lead. 

870,927.  ELECTROTHERAPEUTIC  INSTRUMENT;  Benjamin  Y. 
Boyd,  Chicago,  III.  App.  filed  Jan.  18,  1907.  A  therapeutic  appar- 
atus for  throat  diseases  and  including  specially  constructed  electrodes 
suited  to  the  anatomy  of  the  throat. 

870.918.  ALTERNATING  CURRENT  GENERATOR;  George  H.  Cove, 
Roxbury,  Mass.  App.  filed  May  7,  1906.  A  series  of  fixed  magneta 
having  iheir  poles  set  alternately  of  opposite  polarity  and  co-operat- 
ing with  electromagnets  which  oscillate  back  and  forth,  thereby 
generating  alternating   currents   in   their  circuits. 

870,946.  CONTROLLING.  MECHANISM  FOR  ELECTRIC  CIR- 
CUITS; Taylor  T.  Fogel,  Reading,  Pa.  App.  filed  May  i,  1907. 
Relates  to  controlling  mechanism  for  electric  circuits  and  particularly 
rheostats  or  starting  boxes.  Designed  to  operate  for  underload  and 
overload   conditions. 

870.950.  TROLLEY;  Walter  P.  Gisske.  Los  Angeles,  Cal.  App.  filed 
April  10,  1907.  Flaring  arms  are  fulcrumed  on  the  axis  of  the 
trolley  wheel  so  as  to  swing  upward  and  guide  the  wheel  on  the 
wire  by  springs  which  act  when  the  vertical  pressure  of  the  wheel 
against  the   wire  is  released. 

870.963.  ALARM  BOX  ATTACHMENT;  Lee  G.  Holden.  Portland, 
Ore.  App.  filed  March  12,  1906.  Provides  means  for  throwing  open 
the  door  when  unlatched  and  while  the  local  alarm  is  sounding,  which 
will  call  the  operator's  attention  to  the  hook  or  handle  necessary  to 
operate   the  distant   or  central   alarm  or  signal. 

870,970.  ALTERNATING  CURRENT  METER;  Robert  C.  Lanphier, 
Springfield,  111.  -App.  filed  Sept.  8.  1904.  Provides  a  mercury  motor 
watt-hour  meter  for  measuring  alternating  currents  which  is  free  from 
the   field   displacement   ordinarily   encountered   in  meters  of   this   lype. 

870.973-  STORAGE  BATTERY;  Homer  E.  R.  Little.  New  York,  N.  Y. 
App.  filed  Jan.  17,  1907.  Relates  to  specific  details  of  the  electrolyte 
and    the   composition    of    electrodes    used. 

870.985.  CARBON  ELECTRODE  FOR  GALVANIC  ELEMENTS;  WU- 
helm  Mollenbruck  and  Wilhclm  Dielmann,  Dusseldorf.  Germany. 
App.  filed  Oct.  23,  1906.  A  carbon  electrode  for  dry  batteries  com- 
posed of  circularly  grouped  carbon  members  firmly  embedded  into 
the  ordinary  depolarizing  matter,  and  forming  a  central  cavity  and 
a  removable  carbon  contact  plug  adapted  to  fit  into  said  cavity  and 
come  in  close  contact  with  said  carbon  members. 

870,999.  TROLLEY  IL\RP;  Samuel  T.  Simmons.  Columbus.  Ohio.  A_pp. 
filed  April  16.  1906.  The  trolley  wheel  swings  on  an  axis  in  vertical 
alignment  with  that  of  its  pivot  support  through  a  limited  angle. 

871,002.  INSULATING  FIXTURE;  Louis  Steinberger,  New  York, 
N.  Y.  App.  filed  Nov.  5,  1906.  Has  a  ring  with  cyebolts  extending 
radially  therein  and  sleeves  of  insulating  material  extending  throngs 
the  eyebolts,  said  sleeves  having  metallic  members  by  which  they 
are    fastened    to    the    ring. 

871,0.12.  TELEPHONE  EXCHANGE;  Samuel  A.  Norstrom.  Chicago. 
III.  App.  filed  July  13,  1 905.  The  combination  with  a  polarized 
magnet,  a  battery,  and  means  by  which  impulses  in  a  given  direction 
are  sent  from  said  battery  through  said  magnet  of  a  second  magnet, 
and  means  by  which  upon  completing  an  impulse  through  the  first 
magnet,  said  second  magnet  will  cause  a  brief  impulse  of  the  Idnd 
described  to  flow  in  the  opposite  direction  through  the  firsi-racntioned 
magnet. 

871,043-  TELEPHONE  EXCHANGE;  Samuel  A.  Norstrom.  Oucuo. 
ill.      App.    filed   Aug.    23,    1905.      in    the    switching   mechanism   o t   a 


870.973. — Storage  Battery. 

telephone  exchange,  the  combination  with  a  movable  ratchet  wheel, 
of  a  pawl-locking  device  carried  by  said  wheel  and  adjustable  with 
respect   thereto. 

,067.  APPARATUS  FOR  ALIGNING  CONDUIT  SECTIONS; 
loseph  T.  Rice.  West  Hoboken.  N.  J.  -\pp.  filed  March  11.  1^7. 
Relates  to  devices  for  aligning  conduit  sections  when  laying  the 
latter  under  ground  to  contain  electric  wires  or  serve  as  ducts 
generally.  Has  strips  in  opposed  relation  and  having  inclined  meet- 
ing rideways  which  co-act  in  the  movement  of  said  strips  in  opposite 
directions  and  at  right  angles  to  the  plane  of  the  h>-potcnuse  or 
meeting   surfaces    of   the    strips. 

.002.  SELECTING  DEVICE  FOR  TELEPHONE  EXCH.\NGES: 
Frank  A.  Lundquist.  Chicago.  III.  .\pp.  filed  Jan.  16,  1005.  A 
numbered  dial,  a  pointer  adapted  to  be  moved  to  any  position  on  said 
dial,  automatic  devices  for  returning  said  pointer  to  a  normal  posi- 
tion, means  controlled  by  the  movement  of  said  pointer  for  sending 
a  series  of  electrical  impulses  over  a  given  course,  a  switch,  and 
means  for  operating  saia  switch  by  the  movement  of  said  pointer, 
so  as  to  send  an   additional  electrical   impulse  over  a  second  courses 
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Improving  Conditions. 

Elsewhere  in  this  issue  will  be  found  a  report  of  the  meeting 
held  by  the  American  Trade  Press  Association  last  week,  tc 
consider  the  financial  situation,  and  to  throw  its  influence  in 
support  of  measures  tending  to  restore  confidence  and  check 
the  hoarding  of  money.  This  meeting,  at  which  all  branches 
of  the  technical  and  trade  press  were  represented,  was  ad- 
dressed by  Mr.  Henry  L.  Doherty,  past  president  of  the 
National  Electric  Light  Association,  who  as  the  active  guide 
of  a  score  of  public  utilities  and  as  an  economic  student,  has 
had  to  deal  at  first  hand  with  many  of  the  problems  involved 
in  the  situation  and  has  reached  some  striking  conclusions  as  to 
llu-  evils  and  their  readiest  remedies. 


We  can  earnestly  recommend  to  our  readers  the  perusal  of 
the  remarks  quoted  in  our  columns  from  the  speech  made  by 
Mr.  Doherty,  regretting  that  the  synopsis  does  much  less  than 
justice  to  its  thoughtful  and  vigorous  argument.  All  of  us 
must  support  him  in  his  protest  against  the  hoarding  of  money, 
whether  by  individuals  or  by  banks ;  and  all  of  us  must  respond 
to  his  appeal  for  the  exertion  of  every  influence  to  restore 
cheerfulness,  courage  and  confidence.  The  very  fact  that  such 
a  meeting  is  held,  that  such  a  heartening  address  is  delivered, 
and  that  such  ringing  resolutions  have  been  adopted,  helps  to 
bring  about  the  very  conditions  sought  and  which  every  under- 
lying element  of  national  welfare  and  prosperity  justifies. 
What  Mr.  Doherty  and  the  American  Trade  Press  Association 
have  done,  every  public-spirited  man  and  every  patriotic  body 
ought  to  do  and  can  do. 


DisHPAN  Grounds. 

A  suggestion  made  by  Mr.  R.  T.  Rossi  at  the  Colorado  Elec- 
tric Light  Convention,  in  September,  as  to  the  form  of  ground 
plate  to  be  used  in  dry,  sandy  soil  may  be  worth  more  atten- 
tion than  the  brief  space  accorded  to  it  in  the  convention  pro- 
ceedings. This  form  of  ground  plate,  which  has  been  used  to 
some  extent  on  the  lines  of  the  Northern  Colorado  Power  Com- 
pany for  lightning-arrester  grounds,  consists  of  a  copper  pan 
so  placed  that  whatever  moisture  descends  from  the  ground 
above  i.s  held  in  the  pan.  While  Colorado  immediately  east  of 
the  Rocky  Mountains  is  not  absolutely  devoid  of  rain,  the  pre- 
cipitation is  so  light  that  for  much  of  the  year  the  ground  is 
very  dry  where  there  is  no  irrigation.  The  conditions  arc, 
therefore,  about  as  trying  as  any  which  can  be  found  as  re- 
gards securing  good  ground  connections.  How  far  the  prin- 
ciple of  retaining  inoisture  in  a  pan-shaped  ground  immediately 
after  a  rainfall  holds  in  dry  tiines  is  a  matter  worth  experiment. 
It  is  to  he  expected,  of  course,  Ihat  in  the  course  of  a  season 
the  wet  carlh  contained  in  the  pan  will  gradually  be  transferred 
by  capillary  action  to  the  surrounding  dry  earth.  It  is  also  con- 
ceivable that  the  earth  or  gravel  all  around  the  ground  might 
become  so  dry  that  even  the  moist  dishpan  ground  would  be 
fairly   well    insulated.     These   are   matters   which   need    trying 
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out  in  different  soils  and  climates.  The  question  of  getting 
pood  grounds  for  secondary  circuits  in  order  properly  to  pro- 
tect customers,  is  one  of  the  very  first  importance.  In  some 
cities  ground  plates  and  ground  rods  work  very  well  when 
buried  in  moist  clay.  In  rocky  and  sandy  soil,  and  even  in 
damp  Eastern  climates,  ground  plates  have  been  found  very 
unreliable,  so  that  recourse  has  been  made  to  waterpipe  con- 
nections or  to  continuous  grounded  neutral  wires  run  over  an 
entire  district. 


The  International  Electrotechnical  Commission. 
The  international  electrotechnical  commission,  reference  to 
which  is  made  this  week  on  page  1032,  was  inaugurated  by  the 
resolution  of  the  Chamber  of  Delegates  of  the  International 
Electrical  Congress  at  St.  Louis,  in  1904.  The  duties  which 
lie  before  such  a  commission  are  easy  to  define  in  outline,  but 
difficult  to  execute  in  detail.  It  is  manifest  to  the  briefest 
enquiry  that  there  are  certain  mechanical  and  physical  properties 
of  electrical  machines  that  are  the  same  at  all  parts  of  the 
earth's  surface  and  are  not  changed  when  the  machine  is  carried 
from  one  country  to  another.  For  example,  one  of  these 
properties  is  the  temperature  elevation  of  the  machine  under 
an  assigned  steady  load,  and  under  assigned  environing  condi- 
tions of  air  temperature  and  pressure.  It  is  illogical  to  the 
verge  of  ridicule  that  any  piece  of  electrical  apparatus  should 
have  a  rating  of,  say,  100  kilowatts  in  one  country,  and  of,  say, 
120  kilowatts  in  an  adjacent  country.  Such  discrepancies  tend 
to  bring  discredit  upon  applied  science  and  upon  engineering. 
Everyone  will  admit  that  a  machine  should  have  one  and  the 
same  rating  in  all  parts  of  the  world.  The  only  way  in  which 
to  eliminate  discrepancies  in  the  rating  of  machines  is  for 
electrical  engineers  in  all  countries  to  agree  upon  a  common  set 
of  rules  and  specifications  under  which  ratings  shall  be  assigned. 


In  some  particulars,  international  agreement  is  facilitated  by 
deferring  the  period  of  such  formal  international  action,  while 
in  other  particulars,  lapse  of  time  tends  to  make  international 
agreement  more  difficult.  In  regard  to  the  general  advance  of 
applied  science,  every  year  makes  international  agreement 
easier  upon  technical  questions ;  because  knowledge  and  experi- 
ence eliminate  obscurity,  and  general  understanding  of  diffi- 
culties in  the  behavior  of  machines  becomes  more  precise.  The 
general  advance  of  civilization  and  mutual  good  will  also  tend, 
as  time  goes  on,  in  the  same  direction.  On  the  other  hand, 
delay  in  reaching  international  agreement  on  such  important 
matters  as  determining  the  rated  output  of  a  dynamo,  makes 
uniform  agreement  more  difficult.  This  is  for  the  reason  that 
every  year  sees  national  standardization  rules  in  firmer  position 
and  more  rigid  local  control;  so  that  where  there  may  be 
'disagreement  between  the  rules  adopted  by  the  electrical  engi- 
neers of  America,  Belgium,  England,  France,  Germany,  Italy 
and  other  countries,  the  local  practice  may  be  so  closely  con- 
nected with  such  rules  that  no  agreement  or  compromise  may 
be  forthcoming.  Already  these  differences  of  detail  in  national 
standardization  rules  are  becoming  conspicuous,  although  no 
differences  of  detail  yet  appear  on  the  surface  to  be  ine- 
radicable. 


tees.  There  is  nothing  to  criticise  in  the  formation  of  national 
committees  looking  towards  international  cooperation.  On  the 
contrary,  such  organization  is  to  be  commended.  At  the  same 
time,  over-organization  is  one  of  the  best  means  for  involving 
procrastination  and  delay  that  the  history  of  nations  has  yet 
produced.  If  a  doubtful  scheme  is  advanced  by  enthusiasts, 
there  is  no  better  way  of  deferring  it  indefinitely,  than  by 
establishing  a  large  and  dignified  international  commission  to 
consider  it.  The  time  required  to  accomplish  any  result  varies 
possibly  as  the  cube  of  the  number  of  men  engaged  in  com- 
mittee work  for  its  accomplishment.  It  is,  therefore,  earnestly 
to  be  hoped  that  at  the  next  meeting  of  the  committee  some 
definite  step  may  be  taken  towards  adopting  uniform  inter- 
national standardization.  Fortunately,  there  is  no  difficulty 
of  weights  and  measures  to  stand  in  the  way.  Electrical 
machine  outputs  are  always  either  directly  expressed  in  kilo- 
watts or  capable  of  being  so  expressed,  and  the  methods  of 
electrical  testing  do  not  introduce  any  conflict  between  national 
units  of  measure.  In  this  respect,  the  task  before  the  inter- 
national commission  is  much  easier  than  a  corresponding  duty 
before  mechanical  engineering  associations  would  involve. 


Armature  Reaction  of  Synchronous  Alternators. 
When  one  compares  the  effect  of  the  armature  m.  m.  i.  upon 
the  field  magnetism  in  a  direct-current  machine  with  the  cor- 
responding effect  in  a  single-phase  machine,  he  finds  that  in 
the  former  machine  the  armature  m.  m.  i.  occupies  a  constant 
position  with  reference  to  the  main  field  and  it  varies  in  value 
only  as  the  load  changes,  while  in  the  latter  machine  the  arma- 
ture m.  m.  f.  alternates  in  value  and  is  carried  along  synchron- 
ously with  the  rotation  of  the  armature.  In  a  polyphase  ma- 
chine the  m.  m.  f.'s  of  the  several  armature  phases  combine  to 
produce  a  resultant  m.  m.  f.  which,  although  fluctuating  some- 
what in  strength  and  vibrating  in  position  at  double  the  circuit 
frequency,  yet  occupies  a  mean  position  with  respect  to  the 
main  field  magnetism,  which  varies  merely  with  the  value  of 
the  load  current  and  its  time-angle  of  "lag"  of  "lead."  If  the 
current  were  exactly  go  time-degrees  out  of  phase  with  the 
internal  generated  e.  m.  f.  of  the  alternator,  the  armature 
m.  m.  f.  would  directly  assist  or  oppose  the  field  circuit  m.  m.  f. 
in  producing  magnetism,  but  if  the  current  were  directly  in 
time-phase  with  the  internal  e.  m.  f.  it  would  not  directly  affect 
the  main  field  magnetism,  but  would  merely  produce  a  "reactive 
field"  in  electrical  space  quadrature  with  the  main  field.  When 
the  angle  of  9  of  time-phase  displacement  is  less  than  90  deg., 
but  greater  than  zero  deg.,  the  equivalent  single-phase  current  / 
can  be  considered  as  made  up  of  two  components,  in  electrical- 
space  and  electrical  time  quadrature,  /  sin  9,  which  directly 
assists  or  opposes  the  main  field  magnetism,  and  /  cos  9  which 
produces  true  "reactive"  flux. 


Up  to  the  present  time,  three  years  after  the  St.  Louis  con- 
gress, very  little  has  been  accomplished  towards  international 
standardization  except  the  formation  of  local  national  commit- 


As  clearly  shown  by  Prof.  A.  S.  Langsdorf  on  page  1046  of 
this  issue,  if  the  reluctances  of  the  path  of  the  main  field  mag- 
netism and  that  of  the  path  of  the  reactive  flu.x  were  equal,  then 
the  effects  of  the  "armature  reaction"  and  of  the  magnetic  re- 
actance of  the  armature  could  be  combined  vectorially  and  con- 
sidered as  due  to  a  single  equivalent  "synchronous  reactance.'' 
The  article  by  Prof.  Langsdorf  furnishes  an  excellent  proof 
of  the  accuracy  of  the  simplifying  assumptions  upon  which  all 
practical  mathematical  treatments  of  the  phenomena  of  syn- 
chronous alternators  have  been  based — with  almost  no  excep- 
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tions  without  any  proof  whatsoever.  It  is  worthy  of  special 
notice  that  the  simplifying  assumption,  the  accuracy  of  which 
is  proved  in  the  article  in  this  issue,  hold  true  only  under  the 
exact  conditions  stated,  which  conditions  do  not  exist  in  any 
commercial  alternator.  That  is  to  say,  the  reluctance  of  the 
path  of  the  main  field  magnetism  is  not  only  not  equal  to  that  of 
the  path  of  the  reactive  flux,  but  it  varies  greatly  with  the 
degree  of  saturation  of  the  field  magnets,  and  the  results 
obtained  from  any  method  of  analysis  involving  the  lise  of  a 
constant  "synchronous  reactance"  differs  from  test  results  in 
so  far  as  the  several  reluctances  are  not  equal  in  value  and  con- 
stant under  all  operating  conditions. 


pending  as  it  does  on  the  weakening  of  the  cone  vision  at  low 
illuminations.  The  absorption  of  the  yellow  spot  is  often  no- 
ticeable on  reversal  in  using  the  ordinary  Lummer-Brodhun 
screen.  As  a  matter  of  fact,  it  affects  chiefly  the  conspicuously 
blue  end  of  the  spectrum,  while  Purkinje's  phenomenon  is  most 
in  evidence  at  the  other  end. 


Color  Photometry. 

We  print  this  week  a  valuable  resume  of  this  important  sub- 
ject by  Mr.  J.  S.  Dow,  well  known  to  photometrists  by  his  re- 
searches on  the  Purkinje  phenomenon  and  kindred  matters. 
Just  at  the  present  time  color  photometry  is  taking  on  a  com- 
mercial importance  which  until  recently  it  has  lacked.  A  very 
few  years  ago  Purkinje's  phenomenon  was  merely  a  thing  to 
promote  wrangles  among  physiologists ;  to-day  it  is  in  a  position 
to  promote  lawsuits  for  large  damages,  by  reason  of  the  fact 
that  it  comes  strongly  into  action  under  conditions  all  too  com- 
mon in  street  lighting.  The  main  difficulty  in  the  matter  is 
that  very  little  is  definitely  known  about  color  perception.  It  is 
one  of  the  subjects  which  have  been  neglected  by  the  physicists 
for  lack  of  physiological  training  and  mishandled  by  the 
physiologists  through  neglect  of  the  ordinary  precautions  of 
physical  investigations.  The  literature  of  the  subject  is  scat- 
tered almost  beyond  the  possibility  of  collection  and  requires 
very  critical  examination  if  collected.  A  few  brilliant  in- 
vestigators, in  part  physicists,  in  part  physiologists,  have  now 
given  the  subject  a  start  which  bespeaks  real  progress  in  the 
near  future.  The  theory  of  rod  and  cone  vision  closely  ap- 
proximated by  Abney,  Charpentier  and  others,  and  put  into 
definite  form  by  Von  Kries,  has  given  a  basis  of  scientific 
investigation  which  before  was  lacking. 


The  chief  difficulty  in  experimenting  on  color  photometry  is 
that  the  lights  are  not  only  very  different  in  hue  but  present 
wonderfully  impure  color  effects,  which  mask  the  real  sources 
of  error.  In  comparing,  for  example,  a  Welsbach  mantle  with 
an  electric  glow  lamp  one  has  two  lights  of  notably  different 
color,  yet  with  very  large  common  components.  A  third  source, 
almost  identical  with  one  or  the  other  in  general  effect,  but 
with  a  discontinuous  spectrum,  would  give  radically  different 
results.  Much  of  the  early  work  carried  on  with  so-called 
"red"  and  "green"  or  "blue"  glasses  must  be  thrown  aside 
entirely  as  hopelessly  indefinite  in  its  data.  Even  in  some  re- 
cent work  one  finds  physiologists  blandly  stating  that  they 
worked  with  a  certain  "non-spectral"  color;  1.  e.,  some  sort  of 
mixture,  the  relations  of  which  to  the  primary  color  sensations 
were  unknown  or  ignored.  Mr.  Dow  has  done  photometry  a 
good  turn  in  emphasizing  the  practical  importance  of  the  ab- 
sorption of  the  yellow  spot,  which  has  been  in  part  confused 
with  Purkinje's  phenomenon.  The  former  effect,  being  prob- 
ably a  fine  case  of  selective  absorption,  appears  in  the  absorb- 
ing region  whatever  the  intensity  of  the  light,  being  naturally 
rather  more  conspicuous  when  the  light  is  not  loo  dazzling. 
The  latter  becomes  striking  only  at  very  low  intensities,  de- 


Between  the  two  there  is  a  hard  outlook  for  the  accurate 
photometry  of  colored  lights.  It  is  possible,  of  course,  to  com- 
pare two  lights  in  detail  by  the  spectro-photometer,  but  the 
process  is  laborious.  Crova's  method,  based  on  photometric 
comparison  of  the  spectral  region  of  highest  luminosity,  gives 
a  simpler  way  to  the  same  practical  end,  but  is  open  to  the 
objection  that  it  might  be  unfair  to  sources  giving  discontinu- 
ous spectra.  We  think  that  Mr.  Dow  has  somewhat  overesti- 
mated this  failing.  There  is  a  central  region  of  the  spectrum 
which  is  very  slightly  affected  by  the  absorption  of  the  yellow 
spot  and  within  which  the  Purkinje  effect  is  quite  insignificant, 
save  at  values  of  the  illumination  impracticably  low.  Were 
Crova's  limits  thus  somewhat  widened,  his  method  would  remain 
fair  even  for  sources  giving  discontinuous  spectra,  since  these 
have  a  luminous  value  practically  proportional  to  the  radiation 
within  about  the  same  limits  as  in  case  of  continuous  spectra. 

Aside  from  this  the  human  eye  is  non-achromatic  and  brings 
rays  of  different  color  into  focus  in  different  focal  surfaces 
within  the  eye.  The  relation  of  the  retinal  surface  to  these,  as 
due  to  the  configuration  of  the  eye,  determines  the  extent  of 
accommodation  required  to  bring  various  colored  images  into 
focus.  Young  people  can  accommodate,  starting  with  normal 
vision,  over  a  range  wide  enough  to  cover  a  multitude  of  pecu- 
liarities. With  abnormal  vision  and  in  middle  life  when  ac- 
commodation is  rapidly  failing,  the  difficulties  noted  by  Mr. 
Dow  multiply  and  a  change  in  color  of  illumination  would 
demand  suitable  glasses  to  avert  eye  strain.  Hence  one  is  on 
rather  uncertain  ground  in  acuity  tests  in  color  photometry.  Mr. 
Dow  seems  to  share  a  certain  distrust  of  the  flicker  photometer, 
which  is  not  uncommon  among  practical  photometrists.  The 
early  reports  from  this  type  of  instrument  were  very  sanguine. 
When  it  began  to  be  claimed,  however,  that  the  same  results 
were  reached  by  red-blind  patients  and  persons  with  normal 
color  vision,  natural  suspicions  arose.  Obviously  if  the  red 
component  of  the  light  were  properly  evaluated  in  the  flicker 
instrument,  its  removal  from  perception  must  change  the  re- 
sult. Vorv  possibly,  however,  the  net  effect  of  the  flicker  is  to 
give  prcdoaiinance  to  the  central  region  of  the  spectrum,  of 
high  luminosity,  so  that  one  might  reach  an  average  result, 
which  would  be  upon  the  whole  fairer  to  lights  of  different 
color  than  the  premises  would  indicate.  For  this  reason  the 
flicker  photometer  deserves  to  be  followed  up  until  its  color 
peculiarities  are  well  worked  out.  At  present,  illuminants  of 
striking  and  somctinus  l>izarrc  colors  are  multiplying  and 
demand  proper  means  0/  photometry.  Further,  in  illumination 
tests  the  color  is  often  nioilified  by  light  reflected  from  the 
interior  finish  so  much  as  to  produce  a  chance  for  material 
errors.  Color  photometry  i-  ll.orefore  a  very  vital  question 
and  one  that  deserves  immediiile  .^tlcnlion.  It  has  reached  the 
point  where  it  is  important  in  the  r.iuimercial  sense  as  well  as 
being  a  subject  profoundly  inteicsiiiig  and  well  worth  study 
on  its  own  account. 
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International   Electrotechnical    Commission. 


From  time  to  time  references  have  been  made  in  these 
columns  to  the  Electrotechnical  Commission  organized  by 
cooperation  of  the  leading  electrical  engineering  societies  of 
the  world.  Below  is  given  a  statement  in  detail  relating  to  the 
organization   of   the  commission   and   its   objects. 

The  meeting  leading  to  the  formation  of  the  commission  was 
held  in  London,  in  June,  1906,  at  which  delegates  from  some 
14  countries  were  present.  Lord  Kelvin  was  elected  the  first 
president  and  Colonel  R.  E.  Crompton,  C.  B.,  honorary  secre- 
tary. A  set  of  proposed  rules  relating  to  the  general  organiza- 
tion of  the  commission  was  drawn  up  and  adopted,  subject  to 
ratification  by  the  bodies  which  had  appointed  the  delegates. 
These  rules  have  been  practically  accepted  by  all  of  these  and 
will  come  up  for  final  action  at  the  first  meeting  of  the  council, 
which  is  set  for  next  summer.  The  rules  are  based  upon  all 
countries  being  on  an  equal  footing  with  equal  taxation  and 
equal  voting  power ;  they  provide  for  the  manner  in  which 
recommendations  are  to  be  arrived  at  and  place  the  afltairs  of  the 
commission  and  the  method  of  carrying  out  its  objects  in  the 
hands  of  a  representative  council,  consisting  of  the  president 
of  the  commission,  the  presidents  of  the  local  committees, 
who  are  vice-presidents  of  the  commission  ex-ofiicio,  one 
delegate  from  each  of  the  local  committees  and  the  honorary 
secretary. 

The  general  objects  of  the  commission  are  set  forth  in  the 
following  resolution,  adopted  by  the  Chamber  of  Government 
Delegates  at  the  International  Electrical  Congress  held  at  St. 
Louis,  in  September,   1904: 

"That  steps  should  be  taken  to  secure  the  cooperation  of  the 
technical  societies  of  the  world  by  the  appointment  of  a  repre- 
sentative commission  to  consider  the  question  of  the  standard- 
ization of  the  nomenclature  and  ratings  of  electrical  apparatus 
and  machinery." 

Up  to  the  present  time  local  committees  have  been  appointed 
in  Austria.  Belgium,  Denmark,  England,  France,  Germany, 
Hungary,  Mexico,  Sweden  and  the  United  States ;  and  the 
question  of  appointing  a  local  committee  is  also  being  con- 
sidered in  Australia,  Canada,  Japan,  New  Zealand,  Russia, 
South  Africa  and  Switzerland.  In  a  movement  of  this  nature 
progress  must  necessarily  be  slow,  but  the  fact  that  so  many 
countries  have  already  appointed  committees  is  not  only  very 
gratifying  but  shows  the  interest  taken  in  electrical  standardiza- 
tion throughout  the  world. 

From  ■  the  commencement  the  Institution  of  Electrical 
Engineers  of  Great  Britain  has  taken  a  very  prominent  part  in 
the  matter  and  not  only  has  it  defrayed  the  preliminary  ex- 
penses but  has  most  generously  granted  a  substantial  loan  to  the 
commission  in  order  that  no  financial  difficulties  should  hamper 
the  work  of  organization  during  the  first  year.  The  success 
which  the  movement  is  meeting  on  all  sides  will  not,  however, 
necessitate  any  great  inroads  being  made  into  the  funds  placed 
at  the  disposal  of  the  honorary  secretary  by  the  Council  of  the 
Institution. 

At  the  end  of  the  last  year  the  British  local  committee  ap- 
pointed a  sub-committee  on  nomenclature,  under  the  chairman- 
ship of  Mr.  A.  P.  Trotter,  the  electrical  adviser  to  the  Board  of 
Trade.  This  sub-committee  is  now  engaged  in  drawing  up  a 
list  of  terms,  with  their  explanations,  in  general  use  in  the 
electrical  industry,  and  the  council  of  the  commission  will  most 
probably  publish  a  glossary  of  electrotechnical  terms  in  French 
and  English, the  languages  in  which  it  has  been  decided  all  reports 
of  the  commission  are  to  be  published.  Under  nomenclature 
is  to  be  included  the  question  of  symbols,  which  will  be  taken 
up  at  a  future  date*  When  the  local  committees  in  the  different 
countries  have  settled  down  to  work,  the  British  committee  will 
appoint  a  sub-committee  on  electrical  machinery  and  apparatus 
to  consider  in  particular  what  matters  can  be  brought  to  the 
notice  of  the  commission  with  a  view  to  possible  international 
agreement.  The  British  local  committee  is  working  in  con- 
junction with  the  local  committee  of  those  countries  taking 
part   in  the  labors  of   the  commission,  and  the  secretaries  of 


the  various  local  committees  are  kept  in  touch  through  the 
medium  of  the  central  office  now  established  in  London  at  28 
Victoria  Street,  Westminster.  The  secretarial  work  of  the 
central  office  is  in  charge  of  Mr.  C.  le  Maistre,  A.  M.  Inst 
C.  E.,  the  acting  secretary  of  the  commission,  to  whom  all 
inquiries  should  be  addressed. 


Financial   Meeting   of  the   American   7  radc 
Press  Association. 


A  special  meeting  of  the  American  Trade  Press  Association 
was  held  at  the  Hardware  Club,  New  York  City,  on  Nov. 
21,  in  response  to  a  call  from  President  E.  C.  Brown,  which 
said :  "The  meeting  is  called  for  the  purpose  of  considering 
the  conditions  now  prevailing  in  commercial  and  financial  affairs 
and  to  determine  what  action  should  be  pursued  by  this  asso- 
ciation and  its  members  in  assisting  to  restore  public  confidence, 
so  ruthlessly  shocked  by  the  recent  troubles  among  our  local 
banking  institutions  and  which  is  powerfully  augmented  by  the 
'currency'  disturbances  now  prevailing  throughout  the  length 
and  breadth  of  the  land.  As  exponents  of  the  financial,  com- 
mercial and  manufacturing  interests  of  the  United  States,  the 
trade  press  must  assume  its  natural  position  and  at  this  critical 
juncture  offer  substantial  evidence  of  its  ability  to  lend  material 
aid  in  stemming  the  tide  now  so  strongly  set  against  normal 
business  operations." 

Mr.  Brown  in  calling  the  meeting  to  order  emphasized  the 
points  made  in  the  call,  and  stated  that  the  subscribers  and  ad- 
vertisers of  the  publications  looked  to  them  for  all  the  assist- 
tance  in  their  power.  Their  editorial  columns  should  show 
independence  of  spirit  in  considering  these  weighty  affairs,  espe- 
cially in  dealing  with  the  attitude  of  the  banking  community  in 
regard  to  the  merchant,  the  manufacturer  and  business  people 
in  general. 

Mr.  T.  C.  Martin  stated  that  Mr.  Henry  L.  Doherty  was 
present  by  request  to  address  the  association.  This  gentleman, 
past  president  of  the  National  Electric  Light  Association  and 
of  the  Ohio  Gas  Light  Association,  and  now  prominent  in  a 
score  of  public  utility  corporations,  had  made  economic  ques- 
tions a  close  study  and  his  method  of  rate  charging  is  familiar 
on  both  sides  of  the  .\tlantic.  In  administering  these  large  in- 
terests Mr.  Doherty,  as  an  economist  and  analyst,  had  been  led 
to  diagnose  closely  the  conditions  noted  by  Mr.  Brown  and  had 
addressed  himself  to  an  examination  of  the  present  state  of 
affairs  with  a  care  more  than  ordinary,  with  results  and  data 
that  would  be  very  interesting  at  this  juncture. 

Mr.  H.  L.  Doherty  then  made  a  most  admirable  address  deal- 
ing with  the  financial  stringency,  the  hoarding  of  money,  the 
retrenchments  in  industrial  entei-prises,  and  the  remedy  for 
existing  anomalous  conditions,  urging  that  a  body  like  the 
.\merican  Trade  Press  .\ssociation  has  a  large  powtr  to  in- 
fluence events  favorably.     Amongst  other  things,  he  said: 

"Retrenchment  is  not  the  cure  for  the  condition  which  now 
confronts  us,  but  is  the  result  of  such  a  condition,  either  by 
anticipation  and  voluntary  retrenchment  or  eventually  enforced 
retrenchment.  E^^ery  business  enterprise  which  is  making  any 
unnecessary  retrenchment  is  adding  just  that  much  to  the  situ- 
ation which  is  bringing  about  a  threatened  industrial  depression. 

"In  the  parlance  of  the  electrical  business,  'contraction  or  ex- 
pansion in  business  is  a  self-exciting  process':  that  is,  every 
contraction  induces  further  contraction  and  every  expansion 
induces  further  expansion. 

"If  the  situation  were  not  so  serious  it  would  be  almost 
ludicrous.  The  situation  that  confronts  us  is  not  incurable,  and. 
in  fact,  is  not  even  difficult.  We  are  suffering  merely  from  the 
lack  of  confidence.  United  effort  on  the  part  of  the  men  of  in- 
fluence of  this  country  could  quickly  restore  the  confidence 
which  is  lacking,  but  unfortunately  they  have  as  yet  no  means 
of  taking  united  action,  no  attempt  has  heretofore  been  made 
to  do  so,  and  of  the  numerous  half-b.iked  suggestions  which 
have  been  offered  as  a  cure,  few,  if  any,  would  stand  the 
analysis  of  proper  logic. 
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"The  burden  of  present  conditions  rests  primarily  with  our 
leaders  in  finance  and  business.  These  men  have  proved  them- 
selves the  most  capable  of  all  by  the  well  recognized  law  of 
'The  survival  of  the  fittest.'  They  are  the  natural  leaders  of 
men,  and  are  supposed  to  possess  the  highest  order  of  intelli- 
gence ;  but  in  spite  of  this  boasted  intelligence  and  universally 
recognized  ability,  no  attempt  has  been  made  to  formulate  a 
plan  to  secure  united  action  for  the  execution  of  this  plan  to 
avert  the  extremely  serious  condition  which  now  threatens  us. 

"The  principle  of  united  action  is  univerSally  recognized  by 
all  groups  of  men  other  than  these;  and  it  is  a  fact  worth  noting 
that  if  any  other  group  of  men — no  matter  how  low  in  order 
of  intelligence — were  suffering  from  a  common  menace  they 
would  co-operate  and  by  united  action  do  what  they  could  to 
relieve  or  better  their  condition. 

"In  times  like  these,  where  it  is  simply  a  guestion  of  restora- 
tion of  confidence,  the  very  fact  that  a  large  number  of  men 
would  express  their  willingness  to  do  anything,  or  even  to 
express  their  faith,  by  active  co-operation,  that  something  could 
be  done,  would  in  a  large  measure  improve  present  conditions, 
if  not  entirely  cure  them. 

"The  correction  of  this  condition  can  be  summed  up  in  a  few 
words :  Find  some  way,  or  ways,  to  bring  the  hidden  money 
back  into  circulation  before  retrenchments  have  taken  place  to 
a  point  which  will  not  permit  re-extension  to  normal  conditions. 

"The  value  of  the  ordinary  business  eiiterprise  is  not  alone 
the  value  of  its  tangible  property.  In  fact,  the  tangible  assets 
of  any  business  are  often  far  less  than  its  intangible  assets. 
Their  selling  organization;  their  good  will,  their  managerial  or- 
ganization and  their  corps  of  skilled  workmen  may  represent 
a  value  far  in  excess  of  the  tangible  property.  Unnecessary 
retrenchment  reduces  the  value  of  these  intangible  assets,  and  a 
shut-down — even  though  intended  to  be  only  temporary — often 
dissipates  them  all  and  wipes  out  their  value  entirely,  and  also 
sometimes  reduces  the  value  of  the  physical  property  to  that 
of  junk. 

"The  average  business  man  facing  the  situation  of  inability  to 
secure  money  for  his  immediate  needs  is  very  apt  to  turn 
toward  retrenchments  without  due  consideration  to  the  fact  that 
the  very  great  degree  of  present  stringency  of  money  insures  a 
plentiful  supply  later  on. 

"The  main  thing  now  is  to  convince  the  men  who  are  leaders 
in  industrial  business  affairs,  first,  that  it  is  possible  for  them 
to  continue,  in  most  instances,  without  retrenchment  with  the 
assurance  that  an  abundance  of  money  will  be  available  in  the 
near  future,  and.  second,  to  interest  them  in  coaxing  this  hidden 
money  into  circulation.  It  is  proposed,  for  example,  to  organ- 
ize a  bureau  here  in  New  York  in  which  every  responsible  busi- 
ness, or  responsible  business  interest,  that  is  willing  to  take  the 
responsibility  of  doing  so,  can  recommend  the  purchase  of 
securities,  provided  they  are  willing  to  make  this  recommenda- 
tion to  their  employees  and  friends  as  well,  and  make  the  com- 
munication so  read.  It  is  proposed  to  notify  all  people  seeking 
investments  that  this  bureau  is  at  their  disposal. 

"It  is  proposed  to  make  this  an  exchange  bureau  of  informa- 
tion where  men  seeking  a  buyer  or  lender  can  find  him,  and 
the  man  who  is  seeking  an  investment  can  find  out  just  what  is 
available,  and  cither  by  the  exercise  of  their  own  judgment  or 
through  conference  with  their  friends,  find  a  satisfactory  way 
to  invest  or  loan  their  funds. 

"It  is  also  proposed  that  this  bureau  receive  and  duplicate  all 
plans  for  enabling  the  purchaser  and  the  seller  or  the  borrower 
and  the  lender  to  get  together.  It  is  also  proposed  to  give  out 
this  information  to  the  other  cities  throughout  the  country  and 
invite  their  co-operation  with  the  New  York  bureau.  It  is 
proposed  to  induce  the  press  to  convince  the  owners  of  hidden 
money  that  now  is  their  opportunity  to  safely  invest  or  lend  it. 
It  is  also  proposed  to  induce  the  press  and  others  to  bring 
influence  to  bear  on  the  banks  to  induce  them  not  to  attempt  to 
increase-  their  reserves  at  this  lime,  but  to  put  all  possible  money 
in  circulation  that  they  can  possibly  do.  It  is  also  proposed  to 
induce  all  of  the  banks  to  fake  out  the  limit  of  their  circulation 
for  the  relief  of  the  present  conditions.     It  is  proposed  to  for- 


mulate some  plan  that  will  enable  both  the  active  and  inactive 
constructionists  to  at  least  record  themselves  as  supporters  of 
all  plans   for  improvement." 

Mr.  John  A.  Hill  said  that  it  was  their  duty  to  teach  the  peo- 
ple that  it  is  absolutely  wrong  to  hoard  money;  that  the  money 
does  not  belong  to  them.  The  cash  that  any  person  has  is  not 
totally  his ;  he  is  only  entitled  to  the  use  of  it.  A  man  who 
paid  an  assessment  for  fixing  a  sidewalk  might  as  well  claim 
the  walk  as  his  own  and  put  people  off  it.  The  people  own 
the  sidewalk  and  they  also  own  the  circulating  medium.  As 
soon  as  any  one  takes  out  of  circulation  the  money  which  is 
the  medium  of  exchange,  he  takes  something  which  he  has  no 
right  to.  The  medium  of  exchange  belongs  to  the  whole  peo- 
ple, and  does  not  belong  to  any  individual  further  than  as  a 
medium  for  conveying  a  given  amount  of  value.  A  man  has 
no  right  to  take  $50,000  out  of  bank  and  say:  "This  is  my 
money."  It  is  not  his  money.  It  is  a  public  convenience,  just 
as  the  railroads  are,  just  as  the  other  roads  and  rivers  and 
sidewalks  and  sewers  are.  No  man  has  a  right  to  take  and 
stake  out  his  part  and  say  that  he  will  hold  that  for  his  personal 
use.  If  a  man  owns  10  per  cent  of  another  man  and  says  that 
the  10  per  cent  he  owns  is  blood,  that  puts  the  other  man  out 
of  business  entirely  if  he  takes  that  part  out.  In  short,  they 
must  teach  people  that  the  $12.50  or  $15  in  their  pants'  pockets 
doesn't  belong  to  them  to  hoard  and  hold  there. 

Mr.  John  R.  Dunlap  spoke  in  favor  of  the  "practical  expedi- 
ents" that  could  be  immediately  applied  in  cases  where  men 
have  property  and  cannot  get  money.  There  are  railroad  and 
other  bonds  in  the  country  better  than  even  government  bonds. 

Mr.  J.  H.  McGraw  cited  one  or  two  instances  where  there 
had  been  restriction  of  business  not  from  lack  of  orders,  but 
from  the  inability  to  get  money  to  pay  help.  Any  step,  there- 
fore, to  re-establish  and  increase  the  public  confidence  is 
desirable.  As  publishers  they  did  not  realize  their  influence, 
and  it  was  their  duty  in  a  conservative  way  to  get  together  and 
start  this  good  work  for  the  public  welfare.  He  was  not  fright- 
ened by  the  future.  "The  good  sense,  the  common  sense  of 
the  American  people  will  soon  assert  itself,  and  ways  and  means 
along  the  lines  of  Mr.  Doherty's  suggestions  will  be  provided 
to  draw  the  hidden  money  out."  He  deprecated  hoarding  by 
banks  and  insurance  companies. 

Mr.  C.  T.  Root  suggested  the  formation  of  a  committee  to 
give  shape  and  force  to  the  discussions  of  the  afternoon  so  as 
to  help  restore  confidence  and  to  reach  those  who  hoarded, 
whether  banks  or  other  concerns. 

On  motion  to  the  effect  of  appointing  such  a  committee  Presi- 
dent Brown  appointed  with  power  to  act  on  behalf  of  the  asso- 
ciation Messrs.  James  H.  McGraw,  C.  T.  Root,  John  A.  Hill 
and  David  Williams,  with  himself  as  ex-officio,  said  committee 
to  be  known  as  "The  Committee  on  Public  Relations." 

At  a  full  meeting  of  the  special  committee  on  Nov.  22  the 
following  resolutions  were  adopted : 

Resolved,  That  the  so-called  business  depression  now  paralyz- 
ing the  industries  of  this  country  is  due  principally  to  a  want 
of  confidence  which  is  unwarranted  by  agricultural  and  indus- 
trial conditions,  and  that  one  of  the  worst  results  of  the 
panicky  feeling  that  prevails  is  the  hoarding  of  money,  in 
which  many  banks  are  principal  offenders — many  holding  much 
more  cash  than  the  reserves  called  for  by  the  banking  laws,  and 
setting  a  most  hurtful  example  to  individuals. 

Resolved,  That  bank  reserves  are  for  just  such  emergencies 
as  now  exist  and  should  be  used  rather  than  increased. 

Resolved,  That  it  is  the  duty  cf  the  trade  press  and  the  busi- 
ness men  of  this  country  to  make  every  honest  endeavor  to 
find  such  hoarded  money  and  bring  pressure  to  bear  upon  its 
holders  to  put  it  back  into  circulation. 

Resolved,  That  any  bank  holding  more  currency  than  its  legal 
reserve  is  doing  great  harm  to  every  business  interest  and 
merits  no  consideration  whatever  at  the  hands  of  merchants, 
manufacturers  or  labor. 

Resolved,  That  the  trade  press  be  urged  to  organize  business 
men's  meetings  in  every  city  to  present  to  the  small  hoarder  of 
money  a  means  of  investing  it  in  safe  securities  paying  good 
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interest,  guaranteed  if  need  be  by  such  association  themselves. 

Resolved,  That  money  thus  released  be  deposited  only  in 
banks  that  agree  to  put  it  back  into  legitimate  channels  of  trade 
forthwith,  and  that  manufacturing  and  mercantile  interests  be 
asked  to  do  business  with  such  banks  and  with  them  only. 

Resolved,  That  the  countermanding  •  of  orders,  the  closing 
of  factories  and  the  laying-off  of  thousands  of  wage-earners  is 
uncalled  for  by  any  underlyiny  condition  of  business  itself,  and 
that  immediate  steps  to  check  the  senseless  scare  is  demanded 
of  every  conservative  and  politic  American. 


Wireless  Telephony   Before  the  New  York, 
Electrical  Society. 


An  informal  talk  on  wireless  telephony  by  Dr.  Lee  DeForesi 
at  the  meeting  of  the  New  York  Electrical  Society  on  Nov.  20 
proved  to  be  one  of  the  most  interesting  and  instructive  lectures 
delivered  before  the  society  in  recent  years.  Dr.  DeForest,  in 
explaining  the  fundamental  difference  between  wireless  teleg- 
raphy and  wireless  telephony  as  practiced  to-day,  stated  that  in 
telegraphy  use  is  made  of  waves  of  steadily  decreasing  ampli- 
tude obtained  from  a  spark-discharge  for  periods  correspond- 
ing to  the  signals  of  the  Morse  code,  while  in  telephony  the 
waves  are  of  constant  frequency  steadily  maintained,  only  the 
amplitude  being  varied  to  correspond  to  the  frequency  of  the 
voice  tones.  The  "sustained"  oscillations  have  a  frequency  so 
high  that  not  only  is  the  ear-  unable  to  detect  them,  but  it  is 
probable  that  the  telephone  receiver  diaphragm  cannot  follow 
them ;  the  frequency  is  never  less  than  20,000  cycles  per  second 
and  it  may  reach  a  value  of  500,000  per  second.  By  adjusting 
the  "natural  period"  of  the  receiving  circuits,  the  equipment 
may  be  "tuned"  to  respond  to  the  transmitting  circuit  having 
the  corresponding  period  of  "sustained"  oscillations.  These 
facts,  together  with  the  practical  features  of  wireless  telephony, 
were  discussed  on  page  926  of  our  issue  for  Nov.  9,  1907. 

To  the  labors  of  Duddell  can  be  attributed  the  knowledge  of 
the  fact  that  oscillations  are  produced  in  a  circuit,  containing 
a  condenser  and  an  induction  coil  in  series,  shunted  across  a 
direct-current  arc  lamp.  Poulsen  showed  that  sustained  fre- 
quencies as  high  as  1,000,000  cycles  per  second  may  be  obtained 
by  operating  the  arc  in  an  atmosphere  of  hydrogen.  It  has 
been  found  that  high  sustained  frequencies  can  be  obtained  by 
using  compressed  air  around  the  arc,  by  keeping  the  electrodes 
cool  artificially,  or  by  placing  the  arc  in  the  flame  of  an  alcohol 
lamp.  The  last  method  is  the  one  most  easily  applied,  and  is 
the  one  adopted  by  Dr.  DeForest. 

No  satisfactory  explanation  has  yet  been  offered  for  the 
production  of  the  sustained  oscillations,  al}hough  the  necessary 
conditions  are  well  known.  Thus  the  resjstance-current  char- 
acteristic of  the  arc  is  the  one  feature  upon  which  the  existence 
of  phenomenon  dfepends.  Moreover,  the  "pinch  phenomenon," 
as  discovered  by  Hering  and  further  investigated  by  Northrup, 
probably  plays  an  important  part  in  the  production  of  the 
oscillations. 

A  description  of  the  transmitting  and  receiving  circuits  em- 
ployed by  Dr.  DeForest  was  given  in  our  issue  for  November  9. 
In  his  talk.  Dr.  DeForest  stated  that  many  types  of  receivers 
are  suitable  for  wireless  telephone  work.  In  fact,  any  of  the 
self-restoring  wireless  telegraph  receivers  may  be  used.  The 
crude  carbon  block  and  steel  needle  device  is  usable,  but  the 
"articulation"  with  it  is  poor;  the  carborundum  receiver  is 
quite  good,  and  the  electrolytic  is  excellent.  However,  the 
Audion  receiver,  especially  in  its  latest  form  in  which  the 
antenna  is  joined  to  an  isolated  grid  interposed  between  a 
tantalum  filament  and  a  platinum  wing,  gives  perfect  "articula- 
tion." (The  Audion  was  described  in  our  issue  for  Nov.  3. 
1006.")  The  speaker  mentioned  also  the  type  of  detector  em- 
ploying a  gas  flame  for  maintaining  the  medium  separating 
the  electrodes  in  ionic  activity,  as  noted  on  page  843  of  our 
issue  for  Nov.  2,  1007,  which  gives  promise  of  excellent  results 
in  long  distance  wireless  telegraphy.     At  the  present  time  the 


use  of  the  microphone  transmitter  limits  the  talking  range  to 
less  than  25  miles,  but  doubtless  by  the  use  of  a  suitable  substi- 
tute for  the  microphone  the  range  will  be  increased  enormously. 
Although  "damped  oscillations"  are  now  commonly  used  in 
wireless  telegraph  communications,  the  excellent  results  ob- 
tained with  "sustained  oscillations"  in  the  incidental  calling 
telegraph  signals,  as  used  in  wireless  telegraphy,  point  to  the 
abandonment  of  the  spark  method  of  producing  damped  oscilla- 
tions in  favor  of  some  method  of  producing  sustained  oscilla- 
tions. In  the  present  telephone  calling  system  the  antenna 
circuit  at  the  transmitting  station  is  interrupted  periodically 
by  a  "buzzer"  device  operated  by  a  "chopper"  telegraph  key, 
and  the  interruptions  are  recorded  as  a  loud  hum  in  the  tele- 
l)hone  receiver. 


The   Right  to    Regulate   Rates. 


.At  Albany,  N.  Y.,  on  Nov.  20,  the  .•\ppellate  Division,  Third 
Department,  upheld  the  right  of  the  Legislature  to  delegate  its 
power  to  fix  a  tariff  of  rates  for  a  public  service  corporation  to 
a  commission.  The  constitutionality  of  the  new  Public  Ser- 
vice Commission  act  was  involved  in  this  case.  The  prevailing 
opinion  was  by  Presiding  Justice  Smith.  Justices  Chester  and 
Cochrane  concurred.  Justice  Kellogg  in  an  opinion  dissented 
and  was  concurred  with  by  Justice  Sewell.  The  court  thus 
stood  three  to  two.  The  appeal  was  from  an  order  of  the  State 
Commission  of  Gas  and  Electricity,  recently  succeeded  by  the 
Public  Service  Commission  in  the  Second  District,  fixing  a 
maximum  charge  for  gas  and  electricity  within  the  village  of 
Saratoga  Springs.  Presiding  Justice  Smith  in  his  opinion  re- 
ferred to  the  brief  submitted  by  the  Public  Service  Commission 
in  which  he  said  was  a  quotation  from  the  opinion  given  by 
.\ttorney-General  Moody  to  Congress,  in  which  he  reaches  two 
conclusions : 

1.  There  is  a  governmental  power  to  fix  the  maximum  future 
charges  of  the  carriers  by  railroads  vested  in  the  Legislatures 
of  the  States  with  regard  to  transportation  exclusively  within 
the  States,  and  vested  in  Congress  with  regard  to  all  other 
transportation. 

2.  ."Mthough  legislative  power,  properly  speaking,  cannot  be 
delegated,  the  law-making  body,  having  enacted  into  the  statutes 
the  standard  of  charges  which  shall  control,  may  intrust  to  an 
administrative  body  not  exercising  in  the  true  sense  judicial 
power,  the  duty  to  fix  rates  in  conformity  with  that  standard. 
In  the  same  brief  22  States  are  named  which  have  similar 
statutes. 

"In  the  courts  of  this  State  this  question  has  not  been  di- 
rectly decided,  but  the  principle  is,  I  think,  established  in 
analogous  cases. 

"It  will  thus  be  seen  that  the  assumption  of  this  power  by 
the  commission  is  justified  by  convincing  authority.  Not  a  de- 
cision is  cited  in  the  State  or  Federal  courts  which  questions 
the  power  provided  the  determination  of  the  commissioners  is 
directed  by  some  standard'  which  is  presented  in  the  statute." 

Justice  Smith  said  that  "the  words  'within  the  limits  pre- 
scribed by  law,'  can  have  only  one  significance.  The  standard 
which  is  to  guide  this  commission  in  the  exercise  of  its  ad- 
ministrative duties  in  fixing  rates  is  a  reasonable  charge  for  the 
product  of  the  public  service  corporation,  one  reasonable  to 
the  public  and  reasonable  to  the  corporation.  Such  a  standard 
is  sufficiently  defined  within  the  authorities  which  have  been 
referred  to. 

"Without  these  words  of  limitation,  the  act  might  be  deemed 
to  give  to  the  commission  the  power  possessed  by  the  Legis- 
lature," continues  the  opinion. 

".\  complete  answer,  however,  is  that  it  cannot  matter 
whether  the  standard  by  which  the  commission  is  to  be  guided 
be  fixed  by  common  law  or  by  the  statute.  In  either  case  no 
legislative  discretion  is  delegated  to  the  commission.  Without 
such  discretion,  their  functions  will  be  held  administrative  and 
not  legislative." 
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In  discussing  the  reasonableness  of  rates,  Justice  Smith  says 
in  part : 

"It  thus  appears  that  the  stockholders  of  a  public  service  cor- 
poration are  not  entitled  to  require  the  public  to  pay  dividends 
upon  fictitious  stock  or  for  their  extravagance  or  waste.  Such 
a  corporation,  however,  is  entitled  to  a  fair  return  upon  the 
actual  value  of  its  property  that  it  is  devoting  to  the  public 
use,  after  paying  all  expenses  and  liabilities  reasonably  charged 
against  the  same.  What  is  deemed  a  fair  return  must  depend 
ultimately  upon  the  judgment  of  the  court." 

In  the  dissenting  opinion  Justice  Kellogg  sustained  the  validity 
of  commissions  created  by  the  Legislature  to  perform  ad- 
ministrative duty  only.  The  law  in  dispute,  he  holds,  attempts 
to  fix  the  rate  as  conclusive,  and,  therefore,  to  give  the  com- 
mission judicial  powers.  Justice  Kellogg  further  held  that 
any  person  or  corporation  engaged  in  a  public  utility  business 
is  charged  with  a  duty  and  clothed  with  the  right  of  rendering 
a  reasonable  service  to  all  persons  alike,  and  at  a  reasonable 
price,  and  has  a  legal  right  at  any  time  when  the  reasonableness 
of  the  price  is  in  dispute  to  have  a  determination  by  due  pro- 
cess of  law.  Persons  furnishing  a  public  service  have  no  legal 
right,  he  holds,  to  fi.x  arbitrarily  the  price,  and,  therefore,  with- 
in the  powers  of  the  State  the  Legislature  may  fix  a  price 
which  is  valid  until  determined  otherwise. 

He  declared  that  it  is  impossible  for  the  Legislature,  to  fix  a 
price  which  would  be  reasonable  in  every  locality;  therefore,  it 
is  proper  to  appoint  a  commission  charged  with  the  administra- 
tive duty  of  determining  in  the  first  instance  what  is  a  reason- 
able price.  The  commission,  he  holds,  is  performing  only  an 
administrative  act  to  compel  persons  furnishing  a  service  to 
furnish  it  as  they  have  agreed.  Any  attempt  by  the  Legislature 
or  commission  to  compel  persons  to  furnish  a  service  at  an  un- 
reasonable price  violates  property  rights  and  deprives  such  per- 
sons of  equal  protection  of  law. 

The  validity  of  this  statute,  Justice  Kellogg  believed,  must 
depend  on  its  provisions,  and  the  recent  public  service  commis- 
sions law  is  not  considered  by  him  in  assailing  the  old  law. 


Tests  of  Track  on  the   Pennsylvania. 

Some  rather  extraordinary  reports  in  the  daily  newspapers 
recently  concerning  certain  tests  the  Pennsylvania  Railroad  has 
leen  making  on  the  West  Jersey  &  Sea  Shore  Railroad  near 
Clayton,  N.  J.,  have  created  an  entirely  erroneous  impression. 
It  has  been  stated  that  the  company  was  racing  steam  and 
electric  locomotives,  with  a  view  to  determining  the  speed 
capability  of  each  type.  The  Pennsylvania  Railroad  has  other, 
more  accurate  and  much  less  dangerous  methods  of  testing  the 
speed  of  locomotives  than  trying  them  out  in  such  a  manner 
as  this. 

Furthermore,  the  types  of  electric  and  steam  locomotives 
which  have  been  used  in  these  experiments  were  not  designed 
primarily  for  speed,  and  any  inference  based  on  their  perfor- 
mance in  this  regard  would  be  incorrect.  What  the  company  is 
doing  is  this:  Experience  indicates  that  the  operation  of  electric 
locomotives,  owing  to  their  lower  center  of  gravity,  has  an 
effect  upon  the  track  entirely  different  from  that  due  to  the 
aclion  of  steam  engines.  In  order  to  ascertain  the  exact  nature 
and  extent  of  this  pressure  upon  the  rails  the  motive  power 
department  has  devised  the  apparatus  which  is  being  utilized 
at  Clayton. 

A  stretch  of  track  about  166  ft.  in  length  has  been  equipped 
with  rails  and  cast  steel  ties,  designed  and  made  especially  for 
this  purpose.  Instead  of  attaching  the  rail  to  the  tics  by  spikes, 
a  special  form  of  block  has  been  substituted  which  allows  a 
slight  movement  of  the  rail  as  the  engine  goes  over  it;  this 
movement  registers  the  force  with  which  the  flanges  of  the 
wheels  strike  or  press  against  the  rails.  It  is  expected  that  a 
large  number  of  experiments  with  this  apparatus  will  show  the 
company  quite  accurately  what  the  effect  is  of  either  steam  or 
electric  locomotives  moving  at  different  speeds  over  either 
straight  or  curved  track. 


Necessarily,  to  make  these  tests,  the  engines  must  move  at 
different  speeds,  and  at  all  times  each  attains  its  maximum 
speed.  An  electric  apparatus  has  been  devised  to  measure  the 
precise  amount  of  time  elapsing  while  the  different  locomotives 
pass  over  this  166  ft.  of  track,  in  order  that  in  computing  the 
effect  upon  the  track  the  exact  speed  attained  may  be  known. 
The  steam  and  electric  locomotives,  however,  go  over  the  track 
at  different  times,  and  there  is  no  element  of  contest  as  to  speed 
between  the  two  types.  The  matter  of  speed  is  purely  incidental 
to  the  main  purpose  of  the  tests,  which  is  to  enable  the  com- 
pany, in  planning  its  electric  installations  in  New  York,  to 
design  a  track  so  safe  as  to  be  absolutely  secure  against  any 
form  of  locomotive  that  may  be  utilized. 


Cleveland   Branch  of  A.   I.   E.   E. 


The  first  regular  meeting  of  the  Cleveland  branch  of  the 
American  Institute  of  Electrical  Engineers  was  held  in  the 
Electrical  Building,  Case  School  of  Applied  Science,  Nov.  18. 
After  completing  a  few  details  of  organization  which  were  left 
open  at  a  former  meeting,  the  subject  of  the  evening,  "Indus- 
trial Applications  of  the  Electrical  Motor,"  was  taken  up.  Mr. 
J.  R.  Wilson  read  a  paper  on  motors,  both  of  the  direct-current 
and  alternating-current  type.  For  many  uses,  he  said,  the  best 
results  have  been  obtained  from  direct-current  motors,  although 
alternating-current  machines  are  perhaps  better  adapted  to 
long-distance  work.  The  standard  voltage  for  both  systems  is 
230  volts.  For  operating  groups  of  machines,  Mr.  Wilson  stated 
that  the  shunt  wound  motor  is  best  fitted,  though  under  certain 
circumstances  the  compound  motor  may  be  used  to  better  ad- 
vantage. High-speed  machines  should  not  be  used  for  group 
work. 

Passing  over  the  multi-speed  motor,  which  has  not  come  into 
general  use,  tlie  speaker  said  there  are'many  adjustable  speed 
machines  on  the  market,  of  which  the  single-voltage  weakening 
field  type  is  perhaps  the  more  generally  used.  The  advantages 
and  objections  to  this  type  of  motor  were  discussed  in  detail, 
as  were  the  means  of  obtaining  adjustable  speeds.  The  speaker 
said  that  he  had  seen  230-volt  motors  reversed  at  600  amperes 
without  making  a  spark; 

Mr.  J.  C.  Lincoln  dis\.ussed  variable  speed  motors  for  the 
operation  of  machine  tools,  and  incidentally  stated  that  they  are 
better  adapted  to  rotary  tools  than  any  other  kind  of  power. 
He  illustrated  his  point  by  a  number  of  experiences  and  gave 
examples  of  speeds  at  which  economy  is  reached  in  operation. 
He  discussed  the  manner  of  securing  variable  speed,  such  as 
varying  the  flux,  varying  the  air-gap  reluctance  and  one  or  two 
other  modes.  The  use  of  the  commutating  pole,  he  said,  has 
made  possible  many  pieces  of  apparatus  that  would  not  other- 
wise have  come  into  existence.  Mr.  Lincoln  said  that  the  first 
patent  on  the  commutating  pole  was  issued  to  Richard  Mather 
in  1884  and  was  used  in  the  Mather  motor,  which  is  now  a 
thing  of  the  past.  Repairs  on  the  commutators,  he  said,  are 
greater,  however,  on  field  weakening  systems  than  on  the  multi- 
voltage  systems. 

The  method  of  control  of  motors  was  discussed  by  Mr.  R.  I. 
Wright,  who  illustrated  his  ideas  by  means  of  curves,  the  result 
of  experiments.  The  subject  of  central  station  power  was  dis- 
cussed by  Mr.  Mark  Knabenschue,  who  is  connected  with  a  large 
central  station  company.  The  speaker  said  he  believed  that 
energy  can  be  furnished  cheaper  by  a  large  company  than  by 
an  isolated  plant.  Fuel  can  be  secured  at  a  lower  price  usually 
and  the  investment  is  not  as  costly  in  proportion  to  the  power 
furnished.  In  the  central  station  one  man  is  required  for  each 
1000  horse-power,  while  in  an  isolated  plant  two  men  are 
usually  employed  for  each  100  horse-power.  The  cost  of  an 
isolated  plant  is  figured  at  about  5  per  cent  interest,  while  a 
manufacturer  always  counts  on  making  at  least  20  per  cent  on 
his  money.  If  he  can  do  this  his  investment  is  worth  more  in 
his  business  than  in  an  electric  plant.  Space  is  also  valuable  in 
and  about  all  manufacturing  plants  and  may  be  utilized  to 
better  advantage  in  the  business  than   for  a  plant.     Consider- 
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able  aitention  has  been  given  to  gas  engines  for  driving  small 
stations,  he  said,  and  in  some  cases  they  have  given  satisfaction, 
'i'hc  depreciation  is  usually  heavy,  however.  Central  station  sup- 
ply is  reliable  and  is  better  for  motors,  as  there  is  no  danger 
of  overloading.  It  is  valuable  for  a  growing  plant  from  the 
fact  that  power  stations  do  not  have  to  be  enlarged  to  allow 
of  putting  in  new  machines  or  making  additions. 

Mr.  A.  M.  Allen  discussed  the  size  and  application  of  motors 
for  various  purposes.  He  said  that  very  often  motors  selected 
arc  too  small  for  the  work  for  which  they  are  intended.  Manu- 
facturers should  give  more  information  about  their  product,  so 
that  engineers  may  understand  just  what  they  are  doing  when 
installing  plants.  Printed  lists  are  often  misleading,  because 
they  do  not  go  into  detail.  Every  little  point  should  be  taken 
into  consideration  in  the  selection  of  a  motor.  A  machine  that 
will  do  a  certain  work  in  one  place  will  often  not  perform  the 
same  work  in  another,  because  the  conditions  are  different. 
A  motor  should  always  be  chosen  that  will  operate  a  machine 
to  its  maximum  efficiency.  The  speaker  discussed  the  impor- 
tance of  a  balance  wheel  for  motors  that  operate  with  inter- 
mittent loads.  He  said  it  is  easy  to  equip  a  plant  where  the 
load  is  constant,  but  when  not  then  the  question  is  a  different 
one.  Occasionally  it  is  necessary  to  connect  a  test  motor  with 
the  load  and  then  by  a  careful  reading  of  the  wattmeter  the 
size  of  the  flywheel  may  be  determined.  Poor  attention  and 
bad  management  often  cause  failure  in  modern  plants  designed 
by  good  engineers.  Alternating-current  systeirs  are  more  sim- 
ple and  require  less  attention  than  the  direct-current,  but  the 
power  factor  must  be  considered  in  all  installations. 

Mr.  Herkner  gave  an  interesting  talk  on  the  automobile  motor 
and  the  types  best  adapted  to  the  machines.  Various  combina- 
tions of  designs  were  illustrated  and  explained.  The  kind  of 
motor  and  the  power  depends  to  a  great  degree  upon  the  tires 
to  be  used  and  other  peculiarities  of  the  automobile.  Batteries, 
electric  braking,  speed  "and  application  of  power  were  all  dis- 
cussed at  length. 

Mr.  Dusenberre  insisted  that  more  data  should  be  given 
regarding  motors  in  order  that  they  may  be  adapted  to  applica- 
tion in  certain  uses.  Heat  limits  and  ultimate  commutation 
limits  should  be  made  known,  he  said.  Mr.  Ricker  spoke  of 
the  use  of  alternating-current  induction  motors  for  coal  and 
ri.'^h  handling,  because  they  will  stand  the  dust  and  rough  usage 


Electrical      Equipment     of    the     Steamship 
Mauretania. 


Although  interest  in  the  new  turbine-driven  quadruple-screw 
Cunarder  Mauretania,  which  has  just  made  her  first  trip  to  this 
country,  naturally  centers  in  the  dimensions  and  capabilities  of 
the  craft,  the  completeness  of  her  electrical  equipment  and  the 
various  applications  of  electricity  on  board  are  worthy  of 
mention. 

Before  entering  on  the  latter  subject  it  will  not  be  without 
interest  to  note  the  principal  data  of  the  ship.  The  length  of 
the  vessel  is  790  ft. ;  beam,  88  ft. ;  draft,  33.5  ft. ;  displacement, 
38,000  tons.  The  boilers  contain  192  furnaces  with  an  aggre- 
gate grate  area  of  4060  sq.  ft.,  consuming  about  50  tons  of  coal 
per  hour.  The  horse-power  is  68,000.  There  are  four  three- 
bladed  propellers,  the  shaft  of  each  of  the  two  inner  ones  hav- 
ing a  low-pressure  Parsons  turbine,  and  the  outer  shafts  each 
a  high-pressure  turbine.  The  inner  shafts  are  in  addition  each 
fitted  with  a  high-pressure  turbine  for  backing.  The  steam 
pressure  is  195  pounds.  Aside  from  the  sister  ship,  Liisitania, 
the  next  largest  vessels  now  afloat  are  the  North  German  Lloyd 
Kronprincessin  Cecelic,  finished  the  present  year,  with  a  dis- 
placement of  27,000  tons,  and  45.000  hp ;  the  North  German 
Lloyd  Kaiser  lVilhel)ii  //.,  finished  in  1903,  with  a  displacement 
of  26,000  tons,  and  40,000  hp;  and  the  Hamburg  liner  Peittselt- 
land,  finished  in  1900,  with  a  displacement  of  23,620  tons  and 
36,000  hp.  These  three  vessels  have  quadruple-expansion  re- 
ciprocating engines. 

Besides  having  the  distinction  of  being  the  largest  and  fastest 


ocean  steamship  yet  built,  the  Mauretania  also  has  the  distinc- 
tion of  possessing  the  largest  electrical  plant  afloat.  From  the 
outset  it  had  been  intended  that  everything  that  could  be 
operated  electrically  would  be  done  so,  and  this  has  been  carried 
out  quite  extensively.  The  turbo-generator  sets,  of  which  there 
are  four,  are  placed  in  two  rooms  abaft  the  main  turbine  rooms. 
The  rooms  are  separated  by  a  watertight  bulkhead  and  each 
room  possesses  besides  two  115-volt,  375-kw  turbo-generators, 
a  switchboard  for  controlling  the  circuits  on  its  side  of  the 
boat.  The  boards  may  be  connected  in  parallel  by  means  of  a 
connecting  bar  and  switch. 

From  the  port  and  starboard  switchboards  main  cables  run 
direct  to  various  distribution  boards,  and  each  board  is  con- 
nected to  the  corresponding  board  on  the  opposite  side  of  the 
ship.  The  cables  are  laid  as  far  as  possible  below  the  water- 
line  on  the  side  of  the  ship  and  carried  bet\yeen  porcelain  in- 
sulators, the  positive  cables  on  one  frame  and  the  negative 
cables  on  another.  The  switchboards  are  similar,  each  consist- 
ing of  two  generator  panels,  12  feeder  panels  and  one  discon- 
necting panel.  Each  generator  is  connected  to  a  maximum 
reverse-current  and  time-limit  relay,  while  each  feeder  is 
equipped  with  a  maximum-current,  time-limit  relay. 

The  turbo-generators  have  a  normal  rating  of  375  kilowatts 
when  working  against  a  back  pressure  of  10  pounds,  so  that 
nearly  double  the  output  can  be  obtained  when  the  turbines  are 
operating  condensing;  auxiliary  condensers  being  installed  for 
that  purpose.  The  speed  of  each  unit  is  1200  r.  p.  m.  and  the 
generators  present  some  interesting  points  in  design  owing  to 
the  heavy  current  developed  (nearly  4000  amperes)  and  the 
restricted  length  and  diameter  of  the  commutator.  The  latter 
is  cooled  by  a  ventilating  trough,  the  mouth  of  which  is  brought 
under  the  commutator. 

The  illumination,  despite  the  fact  that  over  5000  incandescent 
lamps  are  in  use,  requires  only  a  small  portion  of  the  energy 
generated.  Many  of  the  staterooms  seem  to  have  been  de- 
signed to  show  to  greatest  advantage  with  the  electric  lighL 
They  are  fitted,  for  instance,  with  glass  domes  and  between 
these  and  the  ordinary  skylights  are  placed  several  incandescent 
lamps,  which  at  night  give  to  the  rooms  a  magnificent  appear- 
ance. There  is,  of  course,  a  considerable  difference  between 
the  types  of  fittings  found  in  var'ious  parts  of  the  boat,  the 
most  luxurious  being  placed  in  the  suites,  dining  saloons,  librarj-, 
ladies'  boudoir,  etc.,  occupied  by  the  passengers.  Perhaps  one 
of  the  most  beautiful  lighting  effects  is  that  seen  in  the  dining 
room  for  first-class  passengers.  Here  the  dome  is  decorated 
in  white  and  gold  and  around  its  base  are  arranged  numerous 
incandescent  lamps  which  have  their  rays  directed  on  the  ceiling 
whence  they  arc  reflected  to  the  tables  beneath.  Not  a  lamp  is 
visible,  and  the  soft  glow  at  night  is  very  pleasing.  Electric 
radiators,  portable  reading  lamps,  and  such  luxuries  as  curling- 
iron  heaters,  cigar  lighters  and  fans  are  to  be  found  in  the  state- 
rooms. 

The  chief  demand  for  energy  and  the  most  constant  one 
comes  from  the  fans  for  producing  the  forced  draught  for  the 
boiler  furnaces.  For  each  of  the  four  stokeholds  there  are  two 
fan  rooms  directly  over  the  boilers  they  operate,  each  being 
well  ventilated  by  a  5-hp  series  motor.  In  each  fan  room  there 
are  two  separate  fan  motors  independently  wired,  each  motor 
driving  two  fans.  The  fans  take  air  directly  from  the  top  of 
the  boilers,  so  that  it  is  already  heated  before  being  delivered 
into  the  furnaces.  The  motors  driving  these  fans  are  shunt- 
wound  and  rated  at  50  horse-power.  They  are  fully  enclosed. 
but  ventilated  by  a  small  fan  on  the  same  shaft  and  connected 
to  the  motor  by  an  air  duct.  The  motors  thus  run  cool  and 
are  protected  from  dust  and  dirt.  They  are  controlled  from 
the  stokehold  by  levers  which  operate  the  controller  handle  in 
the  fan  room.  There  are  16  motors  with  a  maximum  aggregate 
rating  of  Soo  horse-power  used  for  this  service. 

Electricity  also  plays  an  important  part  in  the  cooling  and 
heating  of  the  saloons  and  berths.  There  are  60  thermo  tanks 
distributed  about  the  ship  and  in  each  of  these-  is  a  motor- 
driven  fan  which  forces  the  hot  or  cold  air  into  the  distributing 
trough.    The  motors  vary  in  size  averaging  from  3  to  8  horse- 
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power  in  output.  For  ventilating  various  other  parts  of  tlie 
ship,  such  as  the  turbine  rooms,  30  inotor-driven  fans,  ranging 
in  output  from  5  to  10  horse-power,  are  used. 

For  ease  in  dismanthng  the  turbines  for  repairs,  six  sets  of 
lifting  gear  are  provided,  each  set  being  operated  by  a  30-hp 
motor  capable  of  taking  double  load  at  starting.  There  are  also 
four  i2-hp  motors  for  operating  the  sluice  valves,  the  con- 
trollers for  operating  which  are  placed  inside  the  starting 
pedestal. 

For  unloading  and  loading  baggage,  four  electric  -cranes, 
each  capable  of  lifting  over  half  a  ton,  are  installed.  When 
hoisting  they  travel  at  200  ft,  per  minute,  when  turning  they 
operate  at  300  ft.  per  minute,  the  lift  being  40  feet  and  the 
swinging  radius  24  ft.  for  two  of  the  cranes  and  18  ft.  for 
the  other  two.  Electric  hoists  are,  of  course,  used  and  these 
are  operated  on  the  push-button,  relay  principle.  The  passen- 
ger elevators  are  equipped  with  an  electromechanical  brake 
which  automatically  operates  as  soon  as  the  electric  circuit  is 
opened  and  releases  again  as  soon  as  the  circuit  is  closed.  The 
operator's  handle  is  fiyed  with  a  spring  so  that  if  the  hand  is 
released  the  handle  automatically  returns  to  the  "off"  position 
and  opens  the  circuit. 

Motor-driven  cargo  winches  are  used,  as  well  as  four  electric 
boat  hoists.  The  latter  are  operated  by  14-hp,  series-wound 
motors.  For  the  preservation  of  perishable  cargo  two  refrig- 
erating units  arc  installed  on  the  orlop  deck  aft  of  the  forward 
funnel.  Each  unit  is  driven  by  a  35-hp  shunt-wound  motor. 
The  brine  pumps  are  driven  by  3'/2-hp  motors  particularly 
silent  in  their  running. 

For  minor  purposes  the  applications  of  electricity  are  numer- 
ous. Knife  cleaning  and  sharpening  machines  are  to  be  found 
in  abundance,  as  are  boot-cleaning  machines,  ham  slicers,  bread 
cutters,  etc.  There  are  three  large  electric  grills  and  various 
motor-driven  roasters  in  the  kitchen,  as  well  as  electric  dish 
washers,  plate  warmers,  vegetable  peelers ;  in  fact,  every  con- 
ceivable operation  that  can  be  mechanically  carried  out  is  done 
so  by  electric  motors. 

Passengers  occupj'ing  the  best  cabins  have  all  the  telephone 
facilities  of  a  modern  hotel.  A  complete  central  energy  system 
is  installed  and  when  in  port  this  system  is  connected  with  the 
land  exchanges  on  the  moment  of  arrival  and  up  to  the  time  of 
sailing.  The  switchboard  is  capable  of  operating  200  stations 
and  20  exchange  lines.  For  connection  to  the  shore  10  pairs 
are  run  from  the  switchboard  to  a  box  on  each  side  of  the  ship. 
Several  similar  boxes  are  placed  on  the  dock  or  landing  stages 
and  a  cable  connects  them. 

Two  interesting  applications  of  electricity  are  found  in  the 
torsion  meter  for  measuring  the  power  developed  in  the  pro- 
peller shafts,  and  in  the  electric  whistle  operator  and  telegraph 
for  sounding  the  whistle  at  definite  intervals.  The  ship  is 
also  equipped  with  a  complete  wireless  telegraph  outfit. 


George    Washington    University    College  of 
Engineering. 

.Mthough  it  is  only  three  years  old,  the  College  of  Engineer- 
ing of  the  George  Washington  University,  at  Washington, 
D.  C,  is  worthy  of  the  attention  of  the  electrical  world.  Its 
connection  with  the  university  and  its  command  of  the  govern- 
mental machinery  for  research  give  it  two  advantages  that  per- 
haps no  other  institution  of  the  kind  in  this  country  enjoys. 
Each  year  is  certain  to  see  its  usefulness  grow.  Prof.  Howard 
Lincoln  Hodgkins,  dean  of  the  department,  is  enthusiastic  over 
the  steady  growth  in  attendance.  This  has  been  regular  ever 
since  the  College  of  Engineering  was  established  in  iQO.s.  "The 
student  body  has  grown  10  per  cent  each  year  in  the  three 
years  of  our  existence,"  he  said,  "and  we  have  an  attendance 
now  of  150  students.  Just  as  soon  as  the  advantages  wc  arc 
enabled  to  oflFcr  students  in  this  city  become  kno\vn,  I  fully 
expect  our  present  accommodations  will  be  too  inadequate  lo 
care  for  those  who  will  want  to  matriculate.  Wc  are  especially 
well  situated.     Among   the  many   departments  of  the  govern- 


ment open  to  our  students  is  the  Bureau  of  Standards,  which 
boasts  of  the  finest  equipment  for  pure  science  investigation  to 
be  found  in  the  United  States.  Two  of  the  investigators  there 
are  members  of  our  faculty;  they  are  the  chief  physicist.  Dr. 
Edward  B.  Rosa,  who  is  one  of  our  professors  of  physics,  and 
Dr.  Frank  A,  Wolflf,  professor  electrical  engineering. 

"Only  a  day  or  so  ago  the  chief  electrician  of  the  Xavy  Yard 
called  upon  me  to  offer  the  facilities  of  the  yard  in  his  line  to 
our  students.  The  fajt  that  another  member  of  the  university 
faculty.  Prof.  \".  .Monroe  Hopkins,  is  chief  of  the  electrical 
division  of  yards  and  docks  of  the  Navy  Department, 
msures  our  students  still  another  field  rich  in  opportunity  for 
original  research." 

This  spirit  of  co-operation  with  the  college  shown  by  gov- 
ernment officials  is  one  reason  why  the  institution  has  already 
taken  its  place  in  the  front  ranks.  An  added  reason  is  found 
in  the  comprehensive  curriculum  laid  down  for  the  students. 
In  connection  with  his  technical  training,  he  is  educated  along 
other  lines  necessary  to  turn  out  a  graduate  who  will  be  an 
honor  to  his  profession  and  to  his  alma  mater.  According  to 
the  university  catalogue :  "The  courses  in  engineering  are 
planned  to  give  the  student  a  thorough  understanding  of  the 
theory  underlying  engineering  practice,  and  such  a  practical 
knowledge  of  the  instruments  and  methods  of  his  particular 
profession  as  will  enable  him  to  apply  the  theory  properly. 
In  all  the  courses  a  thorough  training  in  mathematics,  pure  and 
applied,  and  in  drawing  and  descriptive  geometry  is  required 
as  the  basis  of  the  analytical  and  graphical  study  of  engineer- 
ing topics.  Much  stress  is  laid  on  the  work  in  the  drawing- 
room  and  laboratory.  The  work  is  planned  to  give  him  a 
thorough  knowledge  of  principles  on  which  he  may  build,  and 
by  which  he  may  be  able  to  solve  the  new  problems  he  meets 
in  practice. 

"The  work  of  the  first  year  is  the  same  for  all  students.  It 
is  taken  up  partly  with  general  studies,  which  have  both  an 
educational  and  a  cultural  value,  and  partly  with  work  in  mathe- 
matics and  drawing,  which  lays  the  foundations  for  subsequent 
courses.  In  each  of  the  other  years  there  are  studies  taken  in 
common  by  all  engineering  students,  these  studies  including 
courses  in  English,  in  French,  and  in  German,  in  pure  and 
applied  mathematics,  in  drawing  and  descriptive  geometry,  in 
chemistry  and  in  physics.  The  requirement  in  French  and 
German  is  intended  to  give  the  students  an  accurate  reading 
knowledge  of  these  languages,  with  particular  reference  to 
scientific  literature. 

"The  electrical  stuilenis  begin  their  special  work  in  electricity 
in  their  junior  year.  Theoretical  electricity  is  first  studied,  and 
is  followed  by  engineering  electricity  and  by  courses  on  direct- 
current  machinery.  In  the  laboratory,  experimental  work  in 
exact  measurements  is  followed  by  the  study  of  the  dynamo. 
In  the  drawing-room  are  studied  related  problems  in  desi.gn. 
In  the  senior  year  alternating-current  machinery  is  studied,  both 
iheoretically  and  practically:  and  courses  on  the  application  of 
electricity  and  on  light  and  power  distribution  are  taken.  Many 
hours  are  given  to  work  in  the  electrical  and  general  cngiT\eer- 
ing  laboratories." 

It  will  be  seen  from  this  that  the  electrical  engineering  course 
is  laid  down  with  thoroughness.  It  is  destined  to  turn  out  men 
who,  living  up  to  the  requirements,  cannot  fail  to  grace  the 
profession.  In  connection  with  the  course  mapped  out,  the 
College  of  Engineering  is  well  equipped,  physically,  to  carry 
it  out. 

This  deparlmenl  ni  the  George  Washington  University  found 
it  necessary  'luring  ;lie  current  year  to  provide  larger  quarters 
for  its  students.  Two  buildings  were  leased,  a  couple  of  city 
blocks  distant  from  the  main  university  buildings,  and  have 
been  arranged  for  class  room  and  drawing-room  work.  Pro- 
visions also  have  been  made  in  these  buildings  for  offices  for 
all  the  instructors,  and  this  has  been  found  of  great  advantage. 
The  students  arc  under  better  supervision,  and  at  all  hours 
several  instructors  arc  on  hand  lo  give  assistance  and  informa- 
tion whenever  it  is  needed.  These  two  bm'Idings,  which  have 
been   thrown   into   one,   provide   class-rooms,   snci.il    rontn^    f.ir 
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ihe  students,  offices  for  the  members  of  the  faculty,  and  space 
for  the  college's  excellent  library. 

All  of  the  laboratories  are  at  University  Hall,  in  the  main 
building.  Because  of  the  necessity  for  being  near  apparatus 
used  in  illustrating  lectures,  practically  all  the  classes  in  elec- 
trical engineering  meet  in  the  physics  room  and  the  adjoining 
room  in  University  Hall.  The  laboratory  work  in  physics  and 
in  electrical  measurements  is  done  in  the  physics  room  and  in 
two  rooms  adjoining.  ,, 

Immediately  off  the  physics  room  is  the  dynamo  hall.  In  this 
hall  is  an  excellent  equipment  of  dynamos  and  motors,  most  of 
which  are  modern  machines,  presented  to  the  university  two 
years  ago  by  Mr.  Wcstinghouse,  and  selected  with  especial 
reference  to  their  adaptability  for  experimental  work.  The  col- 
lege is  looking  forward  to  adding  a  number  of  ammeters,  volt- 
meters and  wattmeters,  and  when  these  are  installed  it  will  be 
,  able  to  give,  in  a  very  thorough  manner,  all  of  the  usual  dynamo 
and  motor  tests. 

In  a  room  under  the  mechanical  laboratory  has  been  installed 
a  25-kw  Westinghouse  dynamo,  directly  connected  to  a  Wcst- 
inghouse gas  engine.  This  dynamo  was  especially  constructed 
so  that  it  might  be  adapted  to  experimental  requirements,  for  it 
generates  both  direct  and  polyphase  alternating  currents.  The 
engine  is  a  two-cylinder,  single-acting  machine,  giving  an  ex- 
plosion every  revolution,  with  an  exceptionally  close  regulation. 
In  addition  to  this  engine,  there  is  another  one  in  the  battery 
which  also  is  well  adapted   for  experimental  work. 

Between  the  mechanical  laboratory  and  the  law  building  is 
installed  the  steam  laboratory,  which  is  also  used  as  a  room  for 
shop  work.  There  are  work  benches  for  such  students  as  care 
to  pursue  studies  in  bench  work,  both  in  wood  and  metal.  The 
shop  is  equipped  with  lathes,  jig  and  circular  saws,  planers  and 
drill  presses.  Power  for  this  machinery  is  supplied  by  a  motor. 
In  addition  to  this  equipment,  there  is  a  40-hp  boiler,  which 
supplies  power  for  a  high-speed  Shepherd  engine  and  for  a 
horizontal  Armington  &  Sims  engine.  .\  dynamo  and  water 
rheostat  and  a  Prony  drag  furnish  load  for  this  engine.  There 
is  also  a  modern  De  la  Vergne  refrigerator  machine,  which  is 
to  be  used  for  experimental  tests  and  demonstrations  in  con- 
nection with  regular  class  work  in  the  course  of  compression 
and  refrigeration  machinery. 

The  teaching  staff  of  the  college  is  exceptionally  efficient. 
Aside  from  the  many  government  experts  who  aid  in  the  work 
of  the  department,  the  force  of  instructors  in  technical  engineer- 
ing subjects  now  consists  of  seven  men  giving  their  entire  time 
to  the  work.  One  of  these  instructors  is  a  graduate  of  the  uni- 
versity; one  is  a  graduate  in  civil  engineering  of  Dartmouth; 
two  are  graduates  of  the  Massachusetts  Institute  of  Tech- 
nology; one  is  a  graduate  of  Rutgers  College;  one  a  graduate 
nf  Cornell  University,  and  one  a  graduate  in  mechanical  engi- 
neering of  Columbia  University.  Three  of  these  men  joined 
the  faculty  this  year.  However,  these  seven  men  do  not  con- 
stitute the  full  force  of  the  College  of  Engineering,  by  any 
means.  Students  of  the  college  take,  in  common  with  the  other 
students  of  the  university,  the  general  subjects  of  mathematics, 
iMigiish,  languages  and  sciences,"  so  that  the  faculty  of  engineer- 
ing, therefore,  may  be  correctly  stated  as  containing  27  officers 
of  instruction. 

The  personnel  of  the  board  of  trustees  insures  the  success  of 
tin's  especial  department  of  the  George  Washington  University. 
The  trustees  are:  Charles  W.  Needham,  president  of  univer- 
sity, ex-officio  member  of  the  board;  Thomas  W.  Chatard, 
mining  engineer;  Bernard  R.  Green,  superintendent.  Con- 
gressional I-ibrary ;  John  B.  Larncr,  attorney  at  law ;  Frederick 
H.  Newell,  director.  United  States  Reclamation  Service;  T. 
Commerford  Martin,  editor  of  Electrical  World;  Admiral 
Ch.Trles  W.  Rae.  cngincer-in-chief,  United  States  Navy;  Samuel 
W.-  Stratton.  director.  United  States  Bureau  of  Standards,  and 
Otto  H.  Tittmann,  superintendent.  United  States  Coast  Survey. 

.'Mtogether,  this  school  seems  destined  to  attract  more  and 
more  attention  as  it  adds  years  to  a  record  that  is  so  auspici- 
ously begun.  It  has  all  the  natural  advantages  for  an  institu- 
tion of  its  kind.     Its  chief  need  is  encouragement  in  a  financial 


sense  or  through  donations  by  liberal-minded  men  in  the  elec- 
trical field  of  machinery  and  apparatus  necessary  for  the 
thorough  drilling  of  its  students. 


CURRENT  NEWS  AND  NOTES. 


TECHNICAL  PUBLICITY  ASSOCIATION.— Iht  Techni- 
cal Publicity  Association  held  its  November  meeting  on  the 
evening  of  the  21  st,  in  New  York,  and  listened  to  an  address 
on  "The  Evolution  of  Fine  Printing  and  Its  Influence  on 
Advertising  Literature,"  by  Paul  Pfizenmayer.  As  usual,  new 
members  were  elected. 


NORTH  CAROLINA  TRANSMISSION  PLANT.— Work 
is  now  in  progress  on  a  60,000-volt,  120-mile  transmission  plant 
from  Blewett  Falls,  N.  C.  Electrical  power  will  be  supplied  to 
cotton  mills,  central  stations,  etc.,  extending  in  one  direction  to 
Hartsville,  S.  C,  and  in  another  direction  to  Wilmington,  N.  C. 
Lockwood,  Green  &  Company,  of  Boston,  are  the  designing  and 
constructing  engineers. 


SOUTHERN  TELEPHONE  REBATES.— \ice-Prts\dcnt 
W.  T.  Gentry,  of  the  Southern  Bell  Telephone  &  Telegraph 
Company,  announces  that  after  the  first  of  January  all  rebates 
for  telephones  will  be  abolished  in  Savannah,  Ga.  The  giving 
of  rebates  in  Savannah  and  many  other  Southern  towns  is  ex- 
plained as  having  been  a  necessary  evil  heretofore  in  meeting 
competition   from  independent  companies. 


A.  I.  E.  E.  MEETING. — The  next  meeting  of  the  American 
Institute  of  Electrical  Engineers  will  be  held  in  the  auditorium 
of  the  Engineering  Societies  Building,  a  West  Thirty-ninth 
Street,  New  York  City,  on  Friday,  Dec.  13,  at  8  p.  m.  Mr. 
Walter  S.  Finlay,  Jr.,  of  the  Interborough  Rapid  Transit  Com- 
pany, will  present  a  paper  on  "The  Ratio  of  Heating  Surface 
to  Grate  Surface  as  a  Factor  in  Power  Plant  Design." 


TELEPHONE  COMPETITION.— At  Hartford,  Conn.,  on 
Nov.  25,  the  subject  of  telephone  competition  was  discussed  at 
length  by  the  members  of  the  National  Grange,  and  the  body 
went  on  record  as  favoring  open  competition.  A  resolution 
was  passed  calling  upon  the  members  of  the  different  organized 
bodies  of  the  Grange,  "members  of  the  Legislature  in  the  dif- 
ferent States,  members  of  the  House  of  Representatives  and 
Senate  in  Congress  convened,  and  the  President  of  the  United 
States,  to  use  their  best  endeavors  to  allow  free  competition." 


NEW  STOCK  OF  RADIUM.— A  despatch  from  Vienna 
dated  Nov.  22  states  that  the  Academy  of  Science  has  just  made 
the  largest  quantity  of  radium  yet  produced — 46  grains.  Ten 
tons  of  uranium  and  pitchblende,  given  to  the  Academy  by  the 
Government  from  its  mines  in  Bohemia,  were  used  in  its 
production.  Its  extraction  cost  $10,000.  The  Academy  will 
present  a  small  fraction  of  the  radium  to  Sir  William  Ramsay, 
the  well-known  English  scientist,  for  experimental  purposes. 
It  will  use  part  of  it  to  test  Prof.  Ramsay's  theory  regarding 
the  convertion  of  radium  into  other  elements. 


INSTITUTE  YEAR  BOOK. —Secretary  Pope  has  just  issued 
the  year  book  of  the  .\merican  Institute  of  Electrical  Engineers, 
a  substantial  publication  of  244  pages,  m.-iking  (he  first  volumes 
of  complete  transactions  look  slim.  It  contains  a  list  of  officers 
and  committees,  a  catalogue  of  members,  the  constitution, 
standardization  rules,  etc.  The  catalogue  of  membership,  as 
of  Aug.  I,  occupies  180  pages  and  includes  4S61  names.  The 
actual  list  is  now  about  5200.  Of  10  past  presidents  all  but  two 
are  living,  and  of  63  past  vice-presidents  all  but  five  arc  sur\iy- 
ing.  There  are  only  two  honorary  members.  Lord  Kelvin  and 
Sir  W.  H.  Recce.  A  few  other  Europeans  would  not  be  amiss 
outside  of  England.  The  institute  now  has  10  local  or  sectional 
organizations,  and  17  university  branches,  with  six  local  lionor- 
'ary  secretaries  in  New  South  Wales.  South  Australia.  Canada, 
Mexico.  West   Indies  and   England. 
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LIQUOR  OR  LIGHT.— \  special  dispatch  from  Hudson, 
Ohio,  of  Nov.  14,  says ;  "If  the  village  of  Hudson  will  bar 
liquor  for  50  years,  with  the  exception  of  beer,  which  the  donor 
is  willing  to  let  the  villagers  imbibe,  $75,000  will  be  forthcoming 
for  an  electric  light  and  sewerage  system.  This  offer  has  been 
made  to  the  village  council  over  the  signature  'Hudson  Citizen.' 
Although  none  is  breathing  it  aloud,  the  name  of  the  donor  is 
understood  to  be  Jas.  W.  Ellsworth,  millionaire  coal  operator, 
retired." 


traxs-co::tlxextal  jvireless  telegraphy.— 

The  Pacific  Wireless  Telegraph  Company,  the  home  office  of 
which  is  at  80s  Union  Trust  Building,  Los  Angeles,  Cal.,  has 
announced  its  intention  of  establishing  a  chain  of  land  stations 
from  San  Francisco  to  Xew  York.  The  company  has  as  yet 
not  selected  a  site  for  the  New  York  station,  but  it  has  installed 
equipments  at  Santa  Catalina  Island,  San  Pedro  and  Los 
Angeles,  Cal..  Fort  Casey,  Port  Townsend,  San  Juan  Island  and 
Seattle,  Wash.,  Victoria,  B.  C,  and  Chicago,  111. 


CARNEGIE  A  SEPTUAGENARIAN.— Mr.  Andrew  Carne- 
gie celebrated  the  seventieth  anniversary  of  his  birth  on  Nov. 
25.  The  day  found  him  hale  and  hearty  and  playing  an  i8-hole 
round  of  golf  at  the  St.  Andrews  links.  When  asked  for  some 
appropriate  reflections,  he  said :  "The  world  is  growing  better. 
I  find  improvement  in  every  case.  Men  are  more  kindly  dis- 
posed, more  charitable,  m'ore  solicitous  for  others,  less  selfish. 
The  outlook  of  men  is  broadening  everywhere.  Their  capacity 
of  sympathy  is  expanding;  their  sense  of  duty  to  others  and 
responsibility  for  others  is  growing  more  acute.  Man  becomes 
more  and  more  his  brother's  keeper."  The  Engineers'  Club 
is  to  celebrate  Mr.  Carnegie's  birthday  with  a  banquet  on  Dec. 
9,  when  he  will  be  the  guest  of  honor  in  the  new  house.  It  will 
be  a  memorable  occasion,  and  John  Fritz  and  Mark  Twain  are 
to  speak. 


EDISON  ON  WIRELESS.— In  a  recent  New  York  Times 
interview  in  regard  to  its  pages  of  foreign  news  received  from 
Europe  by  wireless  telegraphy,  Mr.  Edison  said  last  week : 
"This  thing  is  in  its  infancy  yet.  It  is  easy  to  see  that.  This 
young  fellow  Marconi  does  not  know  a  tenth  part  now  of 
the  possibilities  of  wireless  that  he  will  learn  in  the  ne.xt 
10  years.  The  possibilities  of  the  thing  are  limitless.  The 
obstacles  in  the  way  now  can  easily  be  overcome.  As  for  a 
ship  getting  out  in  the  ocean  and  taking  off  the  messages 
from  the  current,  or  another  man  setting  up  his  apparatus  and 
interfering  with  the  connection,  these  things  can  be  prohibited 
by  law.  You  know  that  a  great  invention  was  never  perfected 
in  less  than  seven  years.  When  a  man  has  made  his  discovery 
he  has  just  begun.  Then  he  has  to  work  for  years  and  years 
before  he  has  the  thing  anywhere  near  completed." 


DR.  STEINMETZ  LECTURES  ON  RADIATION.— On 
Thursday  evening,  Nov.  21,  at  8  p.  m..  Dr.  Steinmetz  delivered 
at  the  Polytechnic  Institute  of  Brooklyn  one  of  the  most 
instructive  and  interesting  lectures  which  he  has  ever  given.  The 
topic  of  the  lecture  was  the  "Physiological  Effects  of  Radiation; 
Visible,  Infra-red,  Ultra-violet,  and  X-radiation."  This 
lecture  is  the  second  of  a  series  of  popular  evening  lectures 
on  the  subject  of  radiation,  light  and  illumination  which  Dr. 
Steinmetz  will  deliver  at  the  Brooklyn  Polytechnic.  The 
lecture  was  beautifully  illustrated  with  striking  experiments 
performed  with  silicon,  the  mercury-vapor  arc,  and  with  an 
iron  arc  operating  under  a  high-frequency  condenser  discharge. 
The  subjects  of  radiation,  reflection,  refraction,  absorption, 
fluorescence  and  phosphorescence  were  gone  into  in  Dr.  Stein- 
nictz's  customary  thorough  manner.  The  lecture  was  well  at- 
tended and  great  interest  prevailed. 


in  1906  is  also  reported.  At  present  the  metal  selenium  is 
variously  quoted  at  from  $13.33  per  kilogram  (2.2046  pounds) 
to  $2  per  ounce,  as  there  is  no  steady  market  and  the  prices  vary 
with  different  dealers.  No  selenium  is  known  to  be  produced 
commercially  in  this  country,  but  during  1906  one  copper  re- 
finery made  some  in  an  experimental  way,  and  it  is  possible  that 
it  was  produced  at  other  refineries  also.  At  this  refinery  the 
selenium  was  obtained  from  the  anode  slimes  or  mud,  where 
it  is  left  with  gold,  silver,  and  other  residues  in  the  electrolytic 
refining  of  copper.  Minerals  containing  selenium  are  of  rare 
occurrence  in  the  United  States,  but  a  demand  for  the  metal 
due  to  electrical  development  could  probably  be  supplied  by 
utilizing  the  small  quantities  found  in  the  copper-refinery 
slimes. 


GOVERNMENT  TELEGRAPHS.— A  recent  economic  writ- 
er discusses  the  British  state  telegraphs  in  a  very  pessimistic 
manner.  None  of  the  forecasts  of  the  earning  power  of  the 
system  appear  to  have  been  realized.  The  operating  expenses 
exceed  on  the  average  92  per  cent  of  the  gross  earnings.  The 
annual  telegraph  deficits  aggregate  25.5  per  cent  of  the  capital 
invested.  One  of  the  worst  features  of  the  existing  systems  is 
the  pressure  of  employees  upon  the  House  of  Commons  for  in- 
creased wages  and  salaries.  The  civil  service  unions  curtail  the 
power  of  the  government  to  dismiss  incompetent  and  redundant 
employees.  To  make  matters  still  worse  the  House  of  Commons 
curtails  the  executive  power  to  promote  employees  according 
to  merit,  and  intervenes  on  behalf  of  the  public  servants  who 
have  been  disciplined.  The  advantage  of  the  civil  service  is 
less  in  evidence  than  one  would  suppose.  The  author  considers 
that  the  House  of  Commons  represents  extravagance  and  not 
good  management.  The  case  is  summed  up  thus :  "The 
nationalization  of  the  telegraphs  has  corrupted  British  politics 
by  giving  a  great  impetus  to  the  insiduous  practice  of  class 
bribery.  It  also  has  placed  heavy  burdens  upon  the  taxpayers. 
But  that  is  not  all.  The  public  ownership  of  the  telegraphs  has 
resulted  in  the  state  deliberately  hampering  the  development  of 
the  telephone  industry." 


DATA  ON  SELENIUM. — A  note  on  selenium,  prepared  by 
Frank  L.  Hess,  geologist,  is  published  in  an  advance  chapter 
from  "Mineral  Resources  of  the  United  Slate?,  Calendar  Year 
1006,"  where  the  production  of  antimony,  arsenic  and  bismuth 


CHICAGO  EDISON  MERGER— An  opinion  has  been  filed 
by  the  assistant  corporation  counsel  of  Chicago,  and  accepted 
by  the  city  electric  light  committee,  declaring  that  the  recent 
consolidation  of  the  Edison  and  Commonwealth  companies 
was  legal.  This  will  require  the  Commonwealth-Edison  com- 
pany to  operate  under  the  Commonwealth  ordinance,  and  takes 
in  the  entire  city,  while  the  old  Edison  ordinance  covered  only 
a  part.  Besides,  it  is  a  long-term  grant,  running  for  50  years, 
while  the  Edison  grant  expires  within  five  years.  It  carries 
a  provision  that  3  per  cent  of  the  gross  receipts  shall  go  to  the 
city.  On  receipt  of  the  opinion  the  committee  at  once  ordered 
the  corporation  counsel  to  prepare  an  ordinance  acknowledging 
the  validity  of  the  consolidation  and  requiring  that  the  new 
company,  on  its  passage,  pay  3  per  cent  of  the  entire  gross 
receipts  of  the  two  former  companies  to  the  city.  This  will 
make  a  total  of  something  over  $225,000  a  year  from  the  con- 
solidated company.  But  last  year  the  Commonwealth  company 
paid  a  little  more  than  $75,000,  so  that  the  gain  will  come 
from  the  added  $150,000  from  the  Edison  Company's  business. 
The  Edison  Company's  franchise  covers  the  territory  bounded 
by  the  lake,  Thirty-Xinth  Street,  Western  and  Fullerton  Ave- 
nues. Its  gross  receipts  last  year  were  $4,744,823,  but  the  city 
got  nothing  of  it.  The  Commonwealth  covers  not  only  this 
territory  but  all  of  the  rest  of  th"  city,  but  before  the  consolida- 
tion was  operating  only  in  the  outside  districts.  lis  gross  re- 
ceipts were  $2,507,772.  Of  this  the  city  got  3  per  cent.  In  addi- 
tion to  holding  the  consolidation  valid,  the  Miller  opinion  holds 
that  the  electric  company  can  cut  rates  in  parts  of  the  city  to 
meet  real  compctitinn.  while  not  making  the  same  cut  in  others; 
that  the  test  of  a  reasonable  rate  is  not  whether  there  is  a  fair 
profit  on  each  individual  account,  but  on  the  business  as  a 
whole;  that  the  city  has  the  right  to  regulate  the  rates  so  as  to 
make  ihcm  reasonable,  and  thai  the  Commonwealth  Company 
is  entitled  to  mortgage  its  franchise  for  the  sale  of  bonds. 
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WIRELESS  TELEPHONY.— \  cable  dispatch  from  Berlin, 
Germany,  of  Nov.  11,  says:  "A  German  company  is  now  tele- 
phoning wirelessly  from  Nauen  to  various  places  in  Germany, 
50  to  60  miles  distant.  One  of  the  managers  of  the  company 
said  to-day  that  conversations  had  been  conducted  with  extreme 
clearness  and  precision." 


STEAM  TURBINES.— Al  a  meeting  of  the  New  York 
Electrical  Society,  to  be  held  on  Dec.  18,  in  the  Engineering 
Societies  Building,  Mr.  H.  H.  Barnes,  Jr.,  will  deliver  a  lecture 
dealing  with  the  present  status  of  the  steam  turbine.  This  will 
be  an  illustrated  lecture,  and  will  be  most  valuable  in  its  data 
as  to  the  condition  of  the  art. 

CONTROL  OF  CORPORATIONS.— The  Georgia  State 
Railroad  Commission  is  to  issue  an  order  requiring  all  the  gas 
and  electric  light  companies  of  the  state  to  report  to  it  respecting 
the  details  of  their  business,  including  charges  for  depreciation, 
physical  condition  of  the  works,  etc.  The  plan  for  the  reporting 
is  along  the  lines  of  the  tabulation  put  out  for  the  Southern  Bell 
Telephone  System. 


ELECTRIC  LIGHTING  COMPLAINTS.— On  :*bv.  18,  at 
an  opt-n  meeting,  the  New  York  Public  Service  Commission 
passed  a  rule  concerning  the  filing  of  complaints  against  gas 
and  electric  lighting  companies.  Complaints  must  be  signed, 
by  not  less  than  100  customers,  and  no  single  complaint  shall 
include  both  gas  and  electricity ;  they  must  be  kept  separate. 
Upon  such  complaint  being  fded  the  commission  may  order  a 
hearing,  not  only  on  the  matters  contained  in  the  complaint, 
but  on  such  other  matters  as  it  deems  advisable. 

MORE  SUBMARINES  TOR  THE  .V/ifK.— The  Xavy 
Department  on  Nov,  16,  according  to  a  Washington  despatch, 
executed  contracts  with  the  Electric  Boat  Company  of  New 
York  for  the  construction  of  seven  submarine  torpedo  boats, 
aggregating  in  cost  $2,270,000.  Some  of  the  boats  are  to  be 
of  the  same  size  and  types  as  the  Octopus,  which  won  the 
competition  at  Newport  last  spring,  and  others  are  to  be  of 
the  same  type,  but  larger  and  of  greater  speed.  The  construc- 
tion of  the  boats  is  to  be  started  at  once,  the  work  being  done 
at  the  yards  of  the  P'ore  River  Shipbuilding  Company,  at 
Quincy.   Mass. 


STREET  RAILWAY  ACCIDENTS.— The  Public  Service 
Commission  has  given  out  a  record  of  the  street  railway  acci- 
dents in  New  York  during  October.  Forty-seven  persons  were 
killed  last  month  in  street  car  accidents  in  this  city  according 
to  the  reports  made  to  the  Commission.  This  is  a  decrease 
from  the  number  killed  during  September.  It  is  thought  to  be 
due  to  the  fact  that  the  closed  street  cars  have  been  put  on  in 
place  of  the  open  cars,  to  which  there  are  several  exits  and  in 
the  operation  of  which  there  are  consequently  more  chances  of 
accidents.  The  total  number  of  accidents  recorded  for  the 
month  was  4866  as  against  5202  for  September,  and  5500  for 
the  last  26  days_  of  August.  The  total  number  of  serious 
injuries  iniflcted,  including  the  fatal  cases,  is  given  as  191  for 
the  moiUh,  as  against  216  for  September  and  189  for  .\ugust. 


N-RAY  TEST  OF  DEATH.— .\(ivices  from  Paris  state  that 
according  to  a  report  of  Dr.  Vaillant  of  the  Lariboisiere  Hospi- 
tal, presented  at  the  Academy  of  Science  last  week,  all  danger 
of  burial  alive  has  been  removed  by  the  use  of  X-rays.  Dr. 
Vaillant  has  discovered  that,  after  numerous  experiments  with 
radiographs,  the  living  and  the  dead  present  numerous  differ- 
ences. In  the  radiograph  of  a  living  person  the  viscera  is  in- 
visible and  the  abdominal  organs  are  in  constant  movement, 
and  so  leave  no  trace  on  the  photographic  plate.  In  the  radio- 
graph of  a  dead  person,  on  the  contrary,  the  stomach  and 
intestines  are  clearly  marked — this  being  the  case  even  when  the 
radiograph  is  taken  only  a  few  minutes  after  death.  Dr. 
liordas,  whose  experiments  with  radium  on  the  color  of 
precious   stones   attracted  so  much  attention,  recently  made   a 


report  to  the  same  session  of  the  Academy  in  which  he  showed 
that  practically  the  same  results  could  be  secured  by  submitting 
the  gems  to  the  influence  of  the  X-rays.  In  the  presence  of  the 
assembled  scientists,  a  pale  ruby  was  placed  under  a  Crooke's 
tube;  40  minutes  later  it  was  found  to  be  a  dark,  brilliant  red 
and  greatly  enhanced  in  value. 


THE  NIMBLE  NICKEL— Daring  the  late  financial  panic 
in  a  Western  city,  remote  from  dreadful  Wall  Street,  and 
where  the  troubles  were  therefore  of  purely  local  origin,  the 
street  railway  company  could  not  collect  fares,  owing  to  the 
shortage  of  cash,  and  issued  promissory  slips,  punched  for  each 
ride,  to  be  paid  for  later.  Last  week,  the  Omaha  Street 
Railway  Company  flooded  Omaha  with  nickels  by  meeting  its 
monthly  payroll  with  6co,ooo  five-cent  pieces,  $30,000  in  all. 
Ever  since  the  money  stringency  the  street  railway  promised  its 
employees  actual  cash  on  pay  day,  and  to  this  end  had  been  hold- 
ing the  daily  receipts  of  nickels.  When  the  men  lined  up  for  their 
pay,  it  was  handed  them  in  neat  little  packages  of  20  nickels 
each.  By  paying  out  the  nickels  the  street-car  company  made 
change  plentiful  around  town.  Most  of  the  nickels  went  right 
back  into  circulation  through  the  shops. 


SLY  MUNICIPAL  POLITICS.— In  an  article  on  juggled 
city  payrolls,  referred  to  as  in  the  above  caption,  the  New  York 
Tribune,  otherwise  an  advocate  of  municipal  ownership,  lays 
bare  a  great  scheme  of  graft  and  fraud,  and  says :  "In  both  the 
Bronx  and  Manhattan  there  has  been  a  great  deal  of  mysteri- 
ous juggling  with  payrolls,  and  thousands  of  workmen  are 
employed  year  in  and  year  out  in  repairing  park  roadways  and 
boulevards  whose  wages  are  paid  out  of  money  raised  through 
the  sale  of  corporate  city  stock.  There  are  also  a  large  number 
of  salaried  officials  who  have  been  paid  for  years  out  of  budget 
appropriations  for  maintenance,  so  that  their  names  have  never 
appeared  at  all  in  the  annual  statement  of  accounts.  Much  of 
the  increase  of  $420,000  in  next  year's  budget  over  this  had  to  be 
voted  in  order  to  provide  for  the  salaries  of  these  officials  in  the 
regular  budget  appropriation  for  salaries.  This  was  one  of  the 
results  of  the  investigation  ordered  by  the  Comptroller.  But 
even  now  there  is  a  staff  of  some  60  or  70  permanently  employed 
engineers  who  have  been  in  the  service  of  the  Park  Department 
for  years  whose  names  do  not  appear  upon  any  salary  list  pro- 
vided for  in  the  budget.  They  are  paid  out  of  various  corporate 
stock  funds,  and  their  salaries  are  carried  from  one  account  to 
another  jear  after  year." 


TELEPHONE  THEN  TRAVEL— One  oi  the  favorite  tele- 
phone catch  phrases  has  been :  "Don't  travel,  telephone."  Now 
we  have  a  variation  that  may  become  just  as  popular.  Tickets 
and  Pullman  accommodations  on  the  New  York  Central  lines 
can  be  obtained  by  telephone  or  letter,  under  a  plan  just  in- 
augurated by  F.  L.  Vosburgh,  general  Eastern  passenger  agent. 
By  this  arrangement  anyone  can  obtain  tickets  by  a  messenger, 
who  is  authorized  to  collect  for  them  and  complete  any  other 
arrangements  necessary  for  the  comfort  of  the  traveler.  .\t 
each  of  the  New  York  City  offices  of  the  Vandcrbilt  lines  these 
messengers  will  be  constantly  on  duty,  making  possible  hasty 
preparations  for  travel  at  any  hour  of  the  day.  .■Mthough  New 
York  is  the  best  equipped  city  in  the  world  for  the  accommoda- 
tion of  the  traveling  public,  offices  of  the  various  roads  being 
located  in  all  parts  of  the  business  district,  Mr.  Vosburgh 
says  he  has  found  that  many  persons  who  at  times  are  hastily 
called  away  need  still  further  aid  in  preparing  for  their  trips. 
"We  have  inaugurated  the  plan  to  accommodate  the  busy 
traveler,  and  believe  that  the  increased  business  will  merit 
keeping  it  in  operation,"  Mr.  Vosburgh  said.  "There  are  many 
persons  who  find  it  necessary  to  arrange  for  their  accommoda- 
tions in  their  home,  hotel,  club  or  office.  We  have  competent 
representatives,  who  on  the  receipt  of  a  note  or  telephone  call 
will  be  sent  to  the  prospective  traveler's  rcsidciKe  or  office. 
He  will  take  with  him  the  necessary  tickets  and  Pullman  ac- 
commodations, collect  for  them  and  make  all  other  necessary 
arrangements  for  the  comfort  of  the  traveler." 
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Transmission  System  and  Sub-Stations  of  the 

Dunedin   City   Corporation, 

New  Zealand. 


LAST  week's  issue  contained  an  illustrated  description  of 
the  hydro-electric  generating  station  erected  on  the  Wai- 
pori  River  for  the  Dunedin  City  Corporation.  Electrical 
energy  from  this  station  is  transmitted  to  a  sub-station  in 
Cumberland  Street,  Dunedin,  through  an  intermediate  sub-sta- 
tion at  Halfway  Bush.  The  distance  from  the  power-house  to 
Halfway  Bush  is  about  28  miles  and  the  total  distance  to 
Dunedin  is  approximately  30  miles.  It  is  the  purpose  of  the 
present  article  to  describe  the  transmission  system  and  sub- 
stations. 

TR.\NSMISSION     LINE. 

.\lter  leaving  the  power-house  the  high-tension  transmission 
line  runs  to  sub-station  Xo.  2,  located  about  21  miles  from  the 
power-house.  This  sub-station  is  situated  on  the  Taieri  Plains 
in  order  to  meet  the  conditions  demanded  by  the  Taieri  County 


sideration  must  be  given  to  the  character  of  the  country  facili- 
ties for  patroling,  climatic  conditions  and  the  voltage.  The 
voltage,  of  course,  depends  upon  the  distance,  the  price  of  cop- 
per and  the  limit  of  line  loss.  The  question  of  good  regulation 
practically  governs  the  latter,  and  after  careful  consideration  a 
voltage  of  35,000  was  adopted  as  being  reasonable  for  insulation 
and  economical  as  regards  weight  of  copper  in  the  line.  The 
transmission  line  is  in  duplicate  throughout,  and  each  line  is  en- 
tirely independent  of  the  other. 

The  site  of  the  power  station  is  436  ft.  above  sea  level,  and 
the  hills  forming  the  banks  of  the  river  have  an  angular  slope 
ranging  from  30  degs.  to  almost  vertical.  These  hills  are  cov- 
ered with  dense  bush  to  about  1000  ft.  above  sea  level,  and  as 
it  would  have  been  a  very  expensive  matter  to  construct  the 
transmission  line  on  the  slopes  of  the  hills  the  route  chosen 
was  across  the  top  of  the  divide  between  the  power  station  and 
the  Taieri  Plains. 

On  the  opposite  bank  of  the  river  to  the  power  station  there 
is  a  small  plateau,  and  then  the  hill  rises  with  an  average  angle 
of  about  40  degs.  to  a  height  of  1095  ft.  above  the  sea  level,  and 


FIG.    I. — VIF*'   OF    TVTERIOR    OF   DUNEDIN"    Sfn-ST.XTION. 


Council  for  granting  the  right  to  the  Dunedin  Council  to  take 
the  transmission  lines  along  the  roads  within  the  Taieri  County. 
The  nature  of  the  agreement  is  that  so  soon  as  the  Dunedin 
Council  has  contracted  for  a  demand  that  will  take  four-fifths  of 
the  maximum  output  of  the  station,  the  remaining  fifth  may  be 
utilized  for  the  benefit  of  the  residents  of  Taieri  County  at  a 
rate  not  exceeding  that  given  to  the  most  favored  consumer 
in  the  City  of  Dunedin  under  like  conditions  of  supply.  In 
this  sub-station  the  connections  arc  so  arranged  that  the  trans- 
mission lines  may  be  inter-connected  in  any  manner.  There 
will  also  be  a  bank  of  transformers  for  reducing  the  pressure 
to  3.?oo  volts  for  distribution  in  the  neighborhood,  .\bout  I'/i 
miles  from  this  sub-station  is  the  town  of  Mosgiel,  where  there 
is  a  large  woolen  factory  and  several  mills,  which  eventually 
will,  no  doubt,  be  connected  to  the  system. 

When   fixing  the  route   for  a  transmission  line,  special  con- 


thence  the  country  gradually  rises  to  an  elevation  of  2000  ft. 
above  sea  level,  .^t  this  altitude  there  is  a  fairly  level  table- 
land, which  is  about  two  miles  across,  and  then  the  mountain, 
which  is  known  as  Maungatua,  slopes  towards  the  Taieri  Plains 
with  a  series  of  sharp  spurs.  The  country  on  the  top  of  the 
mountain  is  entirely  open,  and  mostly  used  for  grazing  pur- 
poses. In  winter  it  is  exposed  to  severe  southwesterly  winds 
and  is  covered  for  days  with  snow.  This  route  was  chosen  as 
being  the  most  direct  to  the  Taieri  Plains,  and  at  the  same  time 
because  of  the  case  of  construction  for  the  line  and  facility  of 
patrolling. 

The  transmission  lines  leave  the  power  station  at  the  fop  of 
the  lightning  arrester  annex,  the  wires  passing  through  fibre 
tubes  held  in  glass  shields.  From  this  point  the  wires  are  taken 
to  a  terminal  lower  on  a  spur  about  80  ft.  above  and  at  the 
back  of  the  power  station.    From  this  tower  the  wires  span  the 
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ravine  to  a  steel  tower  located  on  the  top  of  the  first  bluff  on 
the  opposite  side.  It  was  decided  that  the  line  should  be  run 
in  one  span  in  preference  to  erecting  poles  at  short  intervals 
down  the  rugged  face  of  the  mountain  side.  This  span  is  1700 
ft.  in  length,  and  the  horizontal  distance  between  the  towers 
about  1600  ft.,  the  upper  tower  being  650  ft.  above  the  terminal 
tower. 

The  tower  at  the  upper  end  is  constructed  of  angle  steel 
throughout,  and  with  the  insulators  so  arranged  to  take  the 
angular  strain  of  the  long  span  cable.  This  tower  was  specially 
built  to  withstand  the  strain  of  the  seven  cables.  The  strain 
of  each  wire  is  taken  up  by  four  pairs  of  insulators.  Around 
the  neck  of  each  insulator  is  a  "U"  bolt,  the  ends  of  which  pass 
through  a  wooden  cross-bar.  The  wire  passes  through  a  hole 
in  the  center  of  the  cross-bar,  and  iroh  clamps  are  fastened 
rigidly  to  the  wire  and  rest  against  the  upper  side  of  the  cross- 
bar. By  this  means  the  strain  on  each  pair  of  insulators  can 
be  equalized  by  means  of  the  nuts  on  the  "U"  bolts.  Two  pairs 
of  insulators  are  sufficient  to  take  care  of  the  strain  of  the 
wire,  so  that  ample  margin  of  safety  is  provided.  Seven  wires 
are  suspended  across  the  span,  three  for  each  transmission  line 
and  one  spare  cable  for  use  should  any  of  those  in  service  be 
carried  away.  This  provision  was  necessary,  as  owing  to  the 
nature  of  the  country  at  this  point  it  would  be  a  most  difficult 
matter  to  repair  a  span.     Four  of  the  wires  are  of  steel  and 
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FIG.   2. — HILL-TOP  TRANSMISSION  LINE  TOWER. 

three  of  No.  2  B  &  S  gauge  copper,  and  the  latter  appear  to  be 
as  satisfactory  as  the  former,  except,  of  course,  that  there  is 
not  the  same  factor  of  safety. 

The  tower  is  erected  on  solid  rock,  and  the  cables  have  a 
minimum  clearance  of  10  ft.  from  the  face  of  the  hillside.  The 
spans  are  not  affected  by  the  wind,  which  blows  with  great 
velocity  at  times  through  the  gorge.  They  are  spaced  10  ft. 
apart  triangularly,  and  each  cable  is  drawn  to  the  same  ten- 
sion. The  lower  terminal  tower  is  made  entirely  of  wood,  con- 
sisting of  six  hardwood  poles.  This  tower  is  anchored  by  guys, 
so  that  the  only  work  it  does  is  to  hold  the  cables  off  the 
ground ;  the  same  methods  of  attaching  the  wires  to  the  in- 
sulators was  adopted  as  on  the  hill-top  tower. 

After  leaving  the  hill-top  tower,  the  transmission  wires  are 
carried  on  Australian  hardwood  poles,  those  used  on  the  moun- 
tain top  being  30  ft.  in  length  with  6  ft.  buried  in  the  ground. 
The  question  of  towers  versus  wood  poles  was  carefully  con- 
sidered, but  as  the  Taieri  Council  would  not  agree  to  towers 
being  erected  along  the  roads,  there  was  no  alternative.  The 
cost  is  slightly  in  favor  of  wooden  pole  construction. 

The  insulators  are  spaced  42  ins.  apart,  triangularly,  the  top 
insulator  being  attached  to  the  pole.  The  bottom  insulators  are 
carried  on  ironwood  cross-arms  gained  and  fastened  to  the 
post  by  two  lag  screws.     The  gains  were  cut  slightly  slanting, 


so  as  not  to  provide  a  pocket  l^  i  moisture.  The  cross-arms  are 
4  ft.  6  ins.  long  by  4  ins.  by  S  ins.  The  poles  are  spaced  150 
ft.  apart,  and  the  two  lines  of  poles  are  30  ft.  apart  over  the 
mountain  top. 

The  transmission  wire  is  of  two  sizes,  No.  2  B.  &  S.  gauge 
and  No.  3  B.  &  S.  gauge,  and  is  of  medium,  hard-drawn  cop- 
per with  a  tensile  strength  of  50,000  lbs.  per  sq.  in.  The  reason 
for  two  sizes  of  transmission  wire  being  used  was  that  the 
Council  had  purchased,  some  years  previously,  72  miles  of  No. 
2  B.  &  S.  gauge  wire  for  a  system  then  contemplated  but  never 
built.  This  wire  was  sent  out  on  reels,  and  was  used  on  the 
portion  of  the  transmission  line  on  the  plains.  The  No.  3  wire 
was  purchased  later  and  was  sent  out  in  bundles  for  ease  of 
transportation  over  the  hills.  There  are  164  miles  of  copper 
wire  in  the  transmission  lines. 

After  leaving  the  table-land  referred  to,  the  route  of  the 
transmission  line  is  along  the  ridge  of  the  Kowhai  Spur  or 
Razorback,  and  in  this  case  it  was  also  necessary  to  keep  the 
pole  line  on  the  top  of  the  ridge  as  the  sides  are  covered  with 
dense  bush. 

In  a  few  places  small  creeks  and  depressions  were  crossed 
with  spans  ranging  up  to  300  ft  in  length.    Before  reaching  the 
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FIG.   3. — TOWER  AND  POLE  LINES   ALONG   THE   HIGHWAYS. 

bottom  of  the  Kowhai  Spur  another  long  span  had  to  be  adopted 
in  order  to  cross  a  small  valley.  This  span  is  900  ft.  in  length, 
and  the  wires  are  spread  out  to  6  ft.  spacing,  the  two  lines 
being  supported  on  long  double  cross-arms  on  three  poles  at 
the  upper  end. 

The  line  then  continues  across  private  property  until  it  strikes 
the  main  road  on  the  plains,  seven  miles  from  the  power  station. 
From  this  point  the  poles  are  erected  along  each  side  of  the 
road,  being  located  in  the  fence  line  where  the  roads  are  40  ft 
wide,  and  6  ft.  from  the  fence  alignments  where  the  roads  are 
66  ft.  wide.  The  line  then  continues  on  poles  until  it  reaches 
the  township  of  Outram,  iaVi  miles  from  the  power  station. 
At  this  point  towers  had  to  be  erected  for  crossing  the  rail- 
way. These  towers  were  specially  designed  to  prevent  any 
possibility  of  a  wire  falling  across  the  railway  line,  either 
due  to  breakage  of  the  insulator  or  of  the  wire.  The  insulators 
on  the  towers  are  only  subject  to  compression  strain.  Steel 
wires  with  a  tensile  strength  of  6000  lbs.  are  used  for  the  cross- 
ing and  as  the  working  strain  is  only  400  lbs.  the  factor  of 
safety  is  ample.  It  is  impossible  for  the  cable  to  fall  from  the 
tower  if  all  the  insulators  break;  the  copper  wires  which  ter- 
minate on  the  tower  above  the  steel  cables  are  connected  to  the 
latter  by  soldered  clamps. 

After   leaving   the   Outram    railway   crossing,   the   lines   run 
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through  private  property  in  order  to  cut  off  a  long  detour  and 
to  avoid  going  through  the  township  of  Outram.  The  line 
proceeds  along  the  Outram-Mosgiel  road  and  the  Northwest 
Taieri  Road  until  it  reaches  the  site  of  Sub-station  No.  2,  21 
miles  from  the  power  station,  which  has  already  been  described. 
The  wires  are  then  carried  on  steel  towers  across  private  prop- 
erty, in  order  again  to  avoid  a  long  detour,  crossing  another 
line  of  railway  and  proceeding  thence  along  the  Northwest 
Taieri  Road  to  the  Silver  Stream  River,  23  miles  from  the 
power  station. 

From  this  point  the  route  leaves  the  plains,  and  is  taken  four 
and  one-tenth  miles  through  private  property,  ascending  at  an 
average  grade  of  i  in  8  over  a  spur  of  Flagstaff  mountain  ris- 
ing to  an  altitude  of  1125  ft.,  and  then  descending  until  it 
reaches  the  sub-station  at  Halfway  Bush,  645  ft.  above  sea 
level. 

At  the  point  where  the  route  of  the  transmission  line  is  taken 
through  private  property  at  Outram  and  again  after  leaving 
Sub-station  No.  2,  the  lines  are  carried  on  steel  towers  because 
the  property  owners  objected  to  a  double  line  of  poles  running 
through  their  lands.  These  towers  are  spaced  500  to  600  ft. 
apart,  and  each  tower  carries  the  six  transmission  wires  and  a 
telephone  line.  The  towers  are  rectangular  structures,  the 
length  of  the  base  parallel  to  the  line  is  one-fifth  of  the  height, 


FIG.  4. — POLES  AT  CROSSING,  SHOWING  LINEMEN's  TELEPHONE. 

and  the  width  is  14  ft.  The  towers  vary  from  40  to  50  ft.  in 
height,  according  to  the  nature  of  the  ground,  and  the  angle 
steel  sections  are  in  lo-ft.  lengths.  The  bracing  stays  consist 
of  two  No.  7  S.  \Y.  G.  steel  wires,  twisted  with  Spanish  wind- 
lass and  with  eccentric  washers  in  the  bolts  to  provide  for  ad- 
justment of  the  strain. 

Before  the  design  of  the  tower  was  decided  upon  an  experi- 
mental tower  was  made,  and  a  strain  of  2400  lbs.  was  put  on 
the  extreme  end  of  the  tower,  this  strain  being  equal  to  the 
tortional  strain  that  would  result  in  the  event  of  five  of  the 
wires  carrying  away  on  one  side.  In  the  design  of  the  line  a 
factor  of  safety  of  six  was  allowed.  This  factor  was  insisted 
upon  by  the  Board  of  Control  as  being  sufficient  to  provide  a 
safe  margin  against  all  snow  and  wind  stresses. 

The  linemen  were  provided  with  adjustable  sighting  pieces, 
which  were  hung  at  each  pole  and  the  cable  strained  with  a 
sag  to  correspond  with  the  length  of  span  and  temperature  of 
the  atmosphere.  The  wires  are  tied  to  the  insulator  with  No. 
8  soft-drawn  copper,  and  Mclntyre  joints  are  used  throughout. 
No  ladders  were  used  in  the  erection  of  the  line,  as  the  men 
climbed  the  poles  with  spurs,  two  types  of  which  were  used. 
Neither  of  the  high-tension  lines  is  transposed  throughout  its 
length. 


One  of  the  Government  telephone  lines  runs  parallel  to  the 
transmission  line  for  a  length  of  two  miles,  and  at  a  distance 
of  1320  ft.  from  the  line,  and  no  trouble  is  experienced  due 
to  induction,  only  a  very  slight  humming  being  perceptible. 

The  insulators  and  pins  were  delivered  along  the  route  and 
deposited  at  the  foot  of  the  poles.  At  first  the  pins  were  fixed 
in  with  litharge  and  glj-cerine  cement,  as  this  is  quick  setting, 
but  as  the  men  complained  it  made  their  fingers  very  sore,  and 
it  was  found  the  public  did  not  damage  the  insulators,   Port- 


FIG.   S. — TOWERS   AT  OUTRAM  RAILROAD  CROSSING. 

land  cement,  mixed  one  part  to  one  part  sand,  was  used  in- 
stead and  the  pins  were  allowed  four  days  to  set.  The  pins 
are  of  ordinary  2-in.  galvanized  iron  pipe  swaged  in.  Iron  pins 
were  adopted  because  it  was  thought  that  if  wooden  pins  were 
used  there  would  probably  be  trouble  due  to  absorption,  owing 
to  the  very  moist  climatic  conditions  which  prevail  during  a 
great  portion  of  the  year.  The  pins  were  made  by  the  Johns- 
Manville  Company,  and  the  insulators  by  R.  W.  Thomas  & 
Sons,  New  York.  The  insulators  are  made  of  brown  por- 
celain throughout. 

In  the  line  there  are  1802  poles  and  15  steel  towers.  All  poles 
and  towers  are  numbered  with  enamelled  iron  plates,  and  on 
every  alternate  pole  there  is  a  notice  on  enameled  iron  offering 


FIG.  6. — BOTTOM   TRANSMISSION    LINK   TKKMINAL   TdWKR   AT   REAR  OF 
POWER    HOUSE. 

a  reward  for  information  leading  to  the  conviction  of  any  per- 
son  found  damaging  the  lines  or  insulators. 

At  all  road  crossings  there  are  4S-ft.  poles  with  double  cross- 
arms  and  insulators,  which  arc  also  used  at  all  angles.  Most  of 
the  poles  are  35  ft.  in  length  and  rough  dressed,  the  wood  being 
cither  blue  gum,  flooded  gum,  tallow  wood,  blackbutt  or  tur- 
pentine, and  cost  on  an  average  $11.25  each,  erected.  All  poles 
are  ringed  at  the  top. 

There  are  two  linemen  whose  duty  it  is  to  patrol  the  line 
daily.  They  both  reside  at  Outram  and  are  provided  with 
horses,  one  man  proceeding  over  the  17^^  miles  of  line  to  the 
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power  station  one  day,  staying  there  for  the  night  and  return- 
ing to  Oulram  the  next  day.  The  other  lineman  patrols  the 
9.6  miles  of  line  from  Oulram  to  Halfway  Bush,  returning  to 
Outram  every  night.  The  lineman  on  this  section  hands  in 
both  linemen's  daily  reports  on  every  alternate  day  to  the  sub- 
station attendant,  who  forwards  them  to  the  head  office. 

Each  lineman  has  to  call  up  and  report  to  the  power  station 
and  sub-station  No.  i  at  each  telephone  box  along  the  line, 
stating  the  direction  in  which  he  is  going.  These  calls  are  en- 
tered up  in  the  log  books.  The  lineman  on  the  power  station 
section  has  a  very  rough  time  during  the  winter  months,  as 
heavy  snowstorms  prevail,  and  the  ascent  and  descent  is  very 
steep  on  both  slopes  of  the  mountain,  so  much  so  that  many 
persons  prefer  to  walk.  During  the  month  of  June  there  were 
several  heavy  falls  of  snow,  but  no  snow  adhered  to  the  line 
wires  and  no  line  troubles  were  experienced. 

All  the  insulators  were  erected  by  the  end  of  February,  and 
up  till  May  18  no  insulators  had  been  reported  broken ;  in  fact, 
there  had  been  no  line  troubles  of  any  kind.  Since  that  date 
three  insulators  have  been  broken,  but  it  was  not  necessary  to 
renew  them  immediately.  It  was  found  necessary  to  cut  down 
no  less  than  1400  trees  along  the  route.  These  trees  were  most- 
ly blue  gums,  ranging  from  80  to  120  ft.  in  height.  With  re- 
spect to  the  ten  miles  of  transmission  line  through  private 
property,  the  rights  of  erection  and  of  patrol  were  obtained  for 
the  moderate  sum  of  $3,000. 

The  efficiency  test  of  the  line  confirmed  the  calculated  loss. 
.'\s  previously  mentioned,  each  line  consists  of  12  miles  No.  2 
wire,  and  1 5. 1  miles  No.  3  wire.  The  calculated  resistance  is 
26.23  ohms,  and  the  measured  resistance  is  27.11  ohms.  Tak- 
ing looo  kw  at  30,000  volts  with  90  per  cent  power-factor  at  the 
receiving  station,  the  line  current  is  21. i  amperes,  the  calculatccl 
voltage  drop,  allowing  for  inductance  and  impedance,  is  2192 
volts,  and  in  the  test  made  the  measured  voltage  drop  was  2200. 
Each  line  is  designed  to  carry  the  station  output  with  a  loss 
of  8.75  per  cent  at  full  load  with  85  per  cent  power-factor. 

On  one  occasion  an  interesting  experiment  was  made  by  con- 
necting the  transmission  lines  at  sub-station  No.  i  and  trans- 
mitting the  energy  from  Waipori  by  one  line  to  Halfway  Bush 
and  back  by  the  other,  and  driving  the  second  generator  as  a 
motor,  the  total  length  of  transmission  being  54.2  miles. 

.\  telephone  line  connects  the  power  station  to  sub-station 
No.  I,  and  is  carried  on  bracket  insulators  on  one  line  of  poles. 
It  is  a  metallic  circuit  throughout,  and  the  telephone  wires  are 
alternately  7  ft.  3  ins.  and  7  ft.  9  ins.  from  the  line  wires.  The 
wires  are  transposed  vertically  and  across  the  pole  every  three 
pole  lengths,  so  that  a  complete  helix  is  obtained  in  every  12 
pole  lengths.  On  the  towers,  as  the  spacing  of  the  line  wires  is 
different  to  that  on  the  poles  and  the  interval  between  the 
towers  is  irregular,  in  order  to  keep  the  inductive  effect  on  the 
telephone  line  a  minimum,  instead  of  the  bare  copper,  as  used 
on  the  poles,  two  ordinary  insulated  telephone  service  wires 
were  twisted  together  and  strung  from  tower  to  tower. 

There  are  nine  telephone  stations  along  the  line;  these  are  ar- 
ranged so  that  the  lineman  stands  on  a  platform  supported  on 
four  main-line  insulators.  The  connections  in  the  telephone 
boxes  are  made  so  that  the  lineman  can  talk  to  either  end  or  both 
ends  simultaneously.  The  telephone  instruments  are  protected 
with  long  fuses  and  a  grounding  device,  so  that  should  the  main 
line  wire  fall  on  the  telephone,  at  the  time  the  lineman  is  using 
the  instrument,  it  would  be  grounded  and  blow  the  fuse.  Thi< 
system  was  adopted  because  it  was  not  deemed  advisable  for 
the  lineman  to  carry  portable  telephones  to  connect  the  wires  at 
any  point.  At  the  power  station  and  sub-station  the  telephone 
instruments  are  protected  in  a  similar  manner.  The  power  sta- 
tion telephone  box  consists  of  two  independent  cabinets,  one  in- 
side the  other  and  each  one  lined  with  felt.  This  cabinet  effec- 
tually shuts  out  sound,  and  the  noise  of  the  water-wheels  can- 
not be  heard  from  inside.  The  telephone  line  is  only  used  for 
service  purposes. 

HALFWAY    IIUSH     SVM-STATION. 

The  sub-station  at  Halfway  Bush  is  connected  to  the  Dunedin 
station  by  telephone  wires  running  on  the  Government  poles,  as 


the  Board  of  Control  would  not  allow  the  main  line  telephone 
to  be  taken  into  town. 

In  order  to  provide  a  duplicate  connection  with  the  power 
station  another  telephone  line  connecting  the  power  station  to 
the  Government  telephone  bureau  at  Berwick  was  installed. 
This  line  consists  of  two  wires  erected  on  an  independent  line 
of  poles  running  parallel  to  the  transmission  line  and  at  a 
minimum  distance  of  178  ft.  from  the  same  over  the  Maun- 
gatua  Mountain  to  the  bottom  of  the  Razorback  Spur.  From 
this  point  it  is  taken  along  the  main  roads  to  Berwick;  connec- 
tion is  then  made  with  Dunedin  by  connecting  on  to  the  Gov- 
ernment lines,  the  ordinary  bureau  charge  of  6  cents  being 
made  for  each  conversation.  The  operators  can  therefore  use 
this  line  for  private  purposes. 

Sub-station  No.  i  at  Halfway  Bush,  is  designed  to  contain 
two  banks  of  transformers  of  three  each  and  one  transformer 
as  a  spare.  Four  transformers  of  the  Westinghouse  oil-insulated, 
self-cooling  type  are  installed,  three  being  for  service,  and  one 
as  a  spare.  Each  has  a  rated  capacity  of  600  kilowatts,  with 
a  ratio  of  18,003  to  3.500  volts.  Taps  are  brought  out  on  the 
high-tension  side  at  17,000  and  i6,ooo-volt  turns.  The  efficiency 
is  98  per  cent  at  full  load,  with  unity  power- factor  and  07'/i  P^r 
cent  at  90  per  cent  power-factor.  The  regulation  is  1. 1  per 
cent  and  2.9  per  cent  at  90  per  cent  power-factor  at  unity 
power- factor. 

The  transformers  are  connected  in  "star"  on  the  high-tension 
side  and  in  "delta"  on  the  low-tension  side.  As  it  was  found 
necessary  to  take  distributing  mains  from  this  sub-station,  in 
order  to  provide  easy  regulation  of  the  single-phase  circuits. 
these  mains  are  connected  in  "star,"  and  an  artificial  neutral  is 
provided  by  means  of  a  No.  2  B.  &  S.  gauge  bare  copper  wire 
carried  on  the  top  of  the  low-tension  transmission  lines  poles 
from  the  sub-station  and  connected  to  the  neutral  point  of  the 
synchronous  motors  in  the  Dunedin  station.  Each  transformer 
is  coimected  to  an  oil  system,  so  that  the  oil  can  be  drawn  off 
into  a  well  from  where  it  is  elevated  by  means  of  a  hand-pump 
to  overhead  tanks.  Each  transformer  is  on  wheels,  so  that  it 
can  be  wheeled  underneath  the  crane  for  repairs. 

The  system  of  wiring  in  the  sub-station  is  similar  to  that 
adopted  at  the  power  station.  The  high-tension  transmission 
lines  enter  through  openings  of  the  southern  end  of  the  build- 
ing, and  are  connected  to  oil  insulated  choke  coils  and  low- 
equivalent  Westinghouse  lightning  arresters,  similar  to  those  at 
the  power  station.     Each  line  is  then  taken  to  an  automatic  oil 
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switch  connecting  to  the  high-tension  bus-bars,  and  an  oil 
switch  is  located  between  line  oil  switches  for  paralleling  the 
high-tension  bus-bars. 

The  scries  and  shunt  transformers  for  overload  relays  and 
voltmeter  arc  located  on  the  line  side  of  the  oil  switches  and 
protected  by  long  fuses  enclosed  in  porcelain  tubes.  A  three- 
phase  transformer  is  connected  to  the  low-tension  bus-bars  for 
the  lighting  circuits  in  the  power  station  and  residence.     The 
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transformers  are  connected  on  the  high-tension  side,  with  flex- 
ible cables  and  plug  switches  to  the  bus-bars,  so  arranged  that 
tlie  spare  transformers  may  be  cut  into  any  phase  of  either 
bank.  The  low-tension  leads  are  connected  by  clamps  to  the 
3300-volt  bus-bars,  which  are  overhead  and  run  to  the  low-ten- 
sion switchboard  located  at  the  northern  end  of  the  building. 
This  switchboard  is  20  ft.  long;  there  are  three  panels  con- 
trolling the  transmission  lines  to  Dunedin.  On  each  panel  there 
is  an  automatic  oil  switch  with  time-limit  relay,  and  one  double- 
throw,  oil-switch,  by  means  of  which  the  outgoing  line  may  be 


FIG.   5. — 3OOO-VOLT    SWilLllLUAKD   l.\    IIALFU.AV   BUSH    SUC-STATIOX. 

connected  to  either  bank  of  transformers.  There  is  a  voltmeter 
receptacle  and  six  knife  disconnecting  switches,  for  the  purpose 
of  isolating  the  oi^  switches ;  thtet  of  these  are  on  the  front 
of  each  panel,  and  three  on  the  back.  There  is  also  a  one-line 
paralleling  panel,  on  which  there  are  six  disconnecting  switches 
and  one  hand-operated,  oil-switch,  for  paralleling  the  low-ten- 
sion bus-bars.  Provision  has  also  been  made  for  three  local 
circuits  to  be  taken  from  the  sub-station ;  each  circuit  is  con- 
trolled by  two  panels,  on  which  are  mounted  six  disconnecting 
switches,  one  automatic  oil  switch  with  time-limit  relay,  one 
double-throw  oil  switch,  one  voltmeter  receptacle,  three  ammeters, 
one  on  each  leg,  and  three  potential  regulators,  by  means  of 
which  the  line  potential  can  be  varied  10  per  cent  either  way. 

.\t  the  back  of  the  switchboard  there  are  choke  coils  and 
Wcstinghouse  lightning  arresters  on  each  line.  The  building 
is  68  ft.  by  36  ft.  by  16  ft.  high,  constructed  of  wood  and  gal- 
vanized iron,  with  concrete  floor  and  lined  inside  with  fibrous 
plaster  on  expanded  metal.  , 

An  air  dnct  runs  under  each  bank  of  transformers  by  means 
of  which  air  is  forced  from  a  blower,  and  can  be  impinged  on 
the  transformer  cases  to  facilitate  cooling. 

Adjacent  to  the  sub-station  is  an  attendant's,  cottage  for  the 
elect  rician-in-chargc. 

The  low-tension  transmission  line  leaves  the  sub-station  at  the 
northern  end,  and  conveys  the  energy  to  the  sub-station  in  Dun- 
edin. The  line  is  in  duplicate  and  carried  overhead  for  l^j  miles 
and  then  underground  for  '/i  mile  through  the  business  section. 

The  overhead  cables  are  0.2  sq.  ins.  in  section  and  have  triple- 
braided,  weatherproof  insulation.  The  six  cables  arc  carried 
on  one  cross-arm,  and  are  spaced  12  ins.  apart,  and  both  lines 
arc  transposed  twice.  The  poles  arc  dressed  hardwood,  35  ft. 
long,  with  6  ft.  in  the  ground  and  located  along  the  curb  line. 

At  the  point  where  the  line  is  taken  underground  a  large 
chamber  under  the  sidewalk  contains  choke  coils  and  lightning 
arresters  for  the  protection  of  the  two  underground  cables, 
which  arc  3-corc,  paper-insulated,  and  drawn  into  conrluits  laid 
under  tiie  sidewalks.  Each  line  is  designed  to  carry  1000  kilo- 
watts. A  second  cross-arm  has  been  provided  on  each  pole  for 
extra  lines  when  required. 

DfNHnlN    Stn-STATIOV.  , 

The  Dunedin  sub-station  is  practically  in  the  center  of  gravity 
'•f   the   railway   system,    and    also   of    the   commercial    system. 


From  the  station  alternating-circuit  is  distributed  in  and  around 
the  city  for  commercial  lamps  and  motor  circuits,  and  direct- 
current  for  the  railway  and  street  arc  lighting  system.  The 
building  is  of  brick,  and  is  65  ft.  wide  by  99  ft.  long. 

The  generator  room  is  28  ft.  6  ins.  wide  by  77  ft.  long,  and 
contains  the  machinery  and  switchboards.  Adjoining  this  room 
is  the  transformer  fireproof  chamber,  10  ft.  wide  by  52  ft.  long; 
to  the  right  of  the  transformer  room  there  are  two  battery 
rooms,  one  above  the  other,  and  each  23  ft.  wide  by  77  ft.  long. 

In  the  generator  room  there  are  three  motor-generators,  each 
unit  consisting  of  one  Westinghouse  440-hp,  3000-volt,  three- 
phase  synchronous  motor,  coupled  to  a  300-kw,  550-volt,  direct- 
current  generator.  The  field  structure  of  the  mptor,  and  the 
armature  of  the  generator  are  mounted  on  one  shaft,  which  is 
extended  at  the  motor  end  to  carry  the  rotor'  of  a  40-hp,  400- 
volt  induction,  starting-motor.  The  connections  are  arranged 
on  the  switchboard  so  that  the  set  may  be  started  and  synchron- 
ized from  either  the  direct-current  or  alternating-curr.ent  side. 

It  was  first  intended  to  install  rotary-converters  as  the  trans- 
lating device  from  alternating-current  to  direct-current,  but 
owing  to  the  contemplated  nature  of  the  motor  load  on  the 
system  it  was  decided  to  install  motor-generators  in  order  to 
get  the  advantage  of  leading  wattless  current  by  means  of  the 
synchronous  motors  when  required. 

The  switchboard  is  located  on  three  sides  of  the  generator 
room,  and  its  total  length  is  68  ft.  The  board  adjoining  the 
transformer  room  is  divided  into  three  sections.  The  first  sec- 
tion comprises  five  panels;  one  for  controlling  the  incoming 
transmission  line,  one  for  controlling  the  exciter  and  motor, 
and  three  panels  for  controlling  the  synchronous  motors.  The 
second  section,  consisting  of  five  panels,  controls  the  low-tension 
distribution  circuits  and  the  other  incoming  transmission  line. 
The  third  section  consists  of  four  panels  for  controlling  the 
3000-volt  circuits.  , 

.\t  the  end  of  the  first  section  art-  the  panels  for  controlling 
the  railway  circuits   and   two  arc-lamp  panels ;   there  being  60 
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enclosed  arc  lamps  erected  on  lop  of  the  railw.iy  poles.  On  the 
opposite  side  of  the  room  is  a  switchboard  for  controlling  three 
steam-driven  generators  located  in  a  stalion  adjoining  the  su') 
station.  This  plant,  consisting  of  three  zoo-kw  gencralors 
coupled  to  Kellis  engines,  will  be  kept  for  staml-by  service. 
This  equipment  has  been  used  during  the  past  three  and  one- 
half  years   for  operating  the  railways. 

At    one    end    1.1     thr    frn.r.il.ir     romu     i^    .111    ,v,il,r     ^,1     f ,  ,r     lli^ 
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synchronous  motor.  This  is  made  up  of  a  400-volt  induction 
motor  and  a  20-kw,  125-volt  generator.  A  special  motor-genera- 
tor set  has  been  installed,  consisting  of  a  soo-volt,  direct-cur- 
rent ni'/tor  coupled  to  a  6o-k\v,  three-phase,  400-volt,  so-cycle 
generator.  This  unit  is  intended  to  supply  electrical  energy  to 
the  railway  department  in  the  event  of  the  failure  of  the  trans- 
mission lines,  the  energy  for  operating  the  motor  being  ob- 
tained from  the  steam-driven  plant.  There  is  also  a  differential 
batlory  booster  consisting  of  a  37^-kw  generator  coupled  to 
a  so-hp,  direct-current  motor. 

In  the  transformer  room  at  the  rear  of  the  switchboard  are 
four  iso-kw,  oil-insulalcd,  water-cooled  transformers  (one  being 
a  spare),  ratjo  of  3000  to  242  volts,  connected  in  "delta"  on 
primary  and  in  "star"  with  neutral  grounded  on  secondary. 
The  high-tension'  side  is  wound  to  give  10  per  cent  regulation 
up  or  down,  and  has  turns  tapped  for  3300  and  2700  volts. 

The  high-tension  bus-bars  are  run  overhead,  and  corinect  to 
the  oil  switches  on  the  switchboard.  The  transformers  are 
connected  to  water  and  oil   service  sy<;fems ;   nnd  in  the  trans- 
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former  room  there  are  also  39  regulating  and  instrument  trans- 
formers. In  the  lower  battery  room  there  is  a  300-ampere  bat- 
tery with  200  cells.  The  whole  of  the  sub-station  equipment 
was  supplied  by  the  Westinghouse  Electric  &  Manufacturing 
Company. 

The  low-tension  distril)uting  net-work  in  the  business  sec- 
tion of  the  city  rs  by  means  of  underground  Callender's  vul- 
canized bitumen  cables,  laid  on  the  solid  system  in  a  new  form 
of  cement  conduit.  The  feeders  to  the  net-works  are  four- 
core  cables.  The  four  cores  are  of  equal  sectional  area,  so 
that  in  the  event  of  any  core  feeding  the  outers  becoming 
grounded,  it  could  be  exchanged  with  the  core  serving  as 
neutral. 

The  mains  are  laid  along  each  side  of  the  streets  under  the 
sidewalks  and  consist  of  four  separate  cables,  the  neutral 
having  half  the  sectional  area  of  the  outers.  These  mains  are 
also  laid  on  the  solid  system,  and  service  boxes  are  provided 
at  every  alternate  building.  The  out-lying  portions  of  the  city 
and  suburbs  contiguous  to  Dunedin  have  been  supplied  with 
overhead  mains  at  3000  volts,  with  local  transforming  stations 
at  points  of  distribution. 

RATES    FOR    ENERGY. 

After  a  careful  consideration  of  the  capital  charges  per  unit 
sold  per  annum  and  the  cost  of  generating  and  distributing  the 
energy,  the  following  rates  \vere  fixed : 

Energy  for  lamps  lighted  during  ordinary  hours,  10  cents 
per  kw-hour  for  the  first  ij<2  hours,  and  afterward  2  cents  per 
kw-hour. 

Energy    for    special    lighting    during    extraordinary    hours.   8 


cents  per  kw-hour  for  the  first  hour,  and  2  cents  per  kw-hour 
thereafter.  , 

Energy  for  motors,  4  cents  per  kw-hour  for  50  kw-hours 
consumed  per  month  per  kilowatt  or  brake  horse-power  in- 
stalled, and   I  cent  per  kw-hour  thereafter. 

For  special  consumers  whose  average  demand  is  over  25 
kilowatts,  special  rates  are  quoted  to  suit  the  nature  of  the 
demand. 

The  railway  is  charged  for  energy  at  the  rate  of  xYz  cents 
per  kw-hour  since  all  the  moving  machinery,  the  battery  and 
half  the  switchboard  is  used  solely  for  railway  purposes  and 
necessitate  three  extra  attendants. 

In  Dunedin  the  summer  days  are  long  and  the  twilight  lasts 
till  9  p.  m.  Nearly  all  the  shops  close  on  ordinary  week  nights 
at  6  p.  m.  and  at  9  p.  m.  on  Saturdays :  the  large  retail  houses 
close  at  I  p.  m.  on  Saturdays.  For  these  reasons,  and  bearing 
in  mind  the  probable  nature  of  the  load  factor,  and  the  antici- 
pated diversity  factor,  no  flat  lighting  rates  are  in  use,  and  a 
high  rate  on  the  maximum  demand  system  for  one  and  one-half 
h.iurs  per  diem  was  used  instead.  This  system  of  charging,  con- 
i'lering  the  latitude  of  the  locality,  is  undoubtedly  the  fairest 
i>  the  long-hour  consumer,  as  the  larger  shops  and  retail  houses 
would  only  require  lighting  during  about  four  months  of  the 
\  I  ;ir  from  4  p.  m.  to  6  p.  m.,  Saturdays  and  Sundays  excluded, 
nd  as  the  capacity  of  the  generating  plant,  mains,  etc.,  has  to 
sufficient  to  supply  consumers  of  this  class  for  such  short 
I"  riods  of  the  year,  it  follows  that  there  should  be  a  wide  range 
1  civveen  the  high  and  low  rates  of  the  "maximum  demand  sys- 
um."  The  large  shopkeepers,  therefore,  will  pay  10  cents  per 
unit,  but  the  small  householder,  who  will  probably  keep  all  his 
lamps  running  for  an  average  of  three  hours  per  night  through- 
'  nt  the  year,  will  pay  6  cents  per  unit  The  reason  the  charge 
lor  energy  for  motors  was  fixed  on  the  consumption  per  kilo- 
watt installed  was  to  avoid  the  use  of  maximum  demand  indi- 
cators on  the  motor  circuits. 

The  whole  of  the  work  in  connection  with  the  dam,  fJume 
iiui  pipe-line  was  designed  and  carried  out  by  Mr.  F.  J. 
W  illianis,  the  corporation's  hydraulic  engineer.  The  electrical 
installation  was  designed  and  carried  out  by  Mr.  \V.  G.  T. 
Goodman. 


Electrical    Equipment   of  the   Fort    Dodge, 
Des   Moines  &  Southern   Railway. 


The  cities  of  Fort  Dodge,  Boone  and  Des  Moines,  la., 
separated  by  a  total  distance  of  only  about  90  miles,  were  for 
the  first  time  on  Nov.  4  placed  in  direct  railway  communication 
by  the  opening  for  traffic  of  the  Fort  Dodge,  Des  Moines  & 
Southern  Railway.  This  system  combines  the  electrical  equip- 
ping of  a  steam  road  with  new  interurban  construction.  Fort 
Dodge,  like  Des  Moines,  is  a  very  active  business  town  and  is 
also  a  railroad  center  of  importance.  The  town  of  Boone, 
located  midway  between,  is  also  an  active  center.  Elach  of  these 
three  cities  is  situated  on  one  or  more  important  trunk  line 
railroads,  which  in  no  case  connect  directly  with  the  other 
cities.  The  railroads  in  question  are  the  Illinois  Central  and 
Chicago  Great  Western  at  Fort  Dodge,  the  Rock  Island  and 
Chicago,  Milwaukee  &  St.  Paul  at  Des  Moines,  and  the  Chicago 
&  Northwestern  at  Boone,  all  of  which,  with  one  exception, 
lie  practically  parallel.  The  new  system  links  the  towns,  and 
therefore  connects  the  railroads  at  these  points,  and  it  will 
readily  be  seen  that  its  operation  bears  vitally  on  the  local  traffic 
problems  of  the  trunk  lines  concerned,  although  it  is  essentially 
an  independent  interurban  property.  The  operation  of  this 
railway  will  undoubtedly  afford  data  useful  to  steam  roads 
in  the  general  problem  of  the  electrical  equipping  of  branch 
lines. 

When  the  project  was  undertaken  there  was  a  small  steam 
railroad  property,  the  Newton  &  Northwestern  Railroad,  run- 
ning about  northwest  from  Newton  through  Boone  to  Rockwell 
City,  or  almost  in  the  direct  line  between  Fort  Dodge  and  Des 
Moines,  though  without  reaching  either  city.     Briefly  then  the 
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present  project  has  consisted  in  the  electric  equipping  of  42 
miles  of  this  steam  road  and  the  construction  of  25  miles  of 
new  line  from  each  end  of  the  electrical  section  to  Fort  Dodge 
and  to  Des  Moines,  respectively.  A  branch  line  S  miles  long 
has  also  been  built  from  Kelley  on  the  main  line  to  Ames, 
where  the  Iowa  State  College  is  located. 

The  plans  originally  contemplated  and  now  in  force  involve 
the  operation  of  through  electric  cars  between  Des  Moines  and 
Fort  Dodge,  but  certain  portions  of  the  original  Newton  & 
Northwestern,  which  now  become  spurs  to  the  through  route, 
are  still  operated  by  steam. 

The  electric  passenger  train  service  is  based  on  an  average  speed 
of  2'/Yi  miles  per  hour,  including  15  regular  stops,  which  means 
that  a  ma.ximum  speed  of  nearly  60  miles  per  hour  is  frequently 
attained  between  stations  by  the  heavy  electric  express  and 
passenger  cars.  The  total  running  time  from  terminal  to 
terminal  is  3  hours  50  minutes,  but  43  minutes  are  consumed  in 
covering  4  miles  within  city  limits  at  Des  Moines  and  zYz  miles 
in  Fort  Dodge. 

To  provide  for  the  high  maximum  speed  on  the  system  it  was 
necessary    to    rebuild    the   permanent    way    of    the    electrically 


containing  movable  seats,  and  back  of  that  a  smoking  com- 
partment 12  ft.  6  ins.  long  containing  seats.  The  heating  is  by 
hot-water  apparatus.  With  the  scats  filled  these  cars  weigh 
about  38  tons. 

The  energy  for  electric  operation  is  derived  from  a  3000-hp 
turbine-driven  plant,  located  at  Frazer,  on  the  Des  Moines 
River,  about  equidistant  from  the  terminals.  Coal  mines  nearby 
supply  cheap  fuel  in  the  form  of  Iowa  bituminous  slack  coal, 
while  the  feed  water  comes  from  the  river,  passing  through 
purifiers  to  reduce  the  scale-forming  salts.  The  main  generat- 
ing equipment  consists  of  two  i2S0-kw  Parsons  type  turbo- 
generators supplied  with  steam  at  175  lbs.  pressure  from  two 
batteries  of  water-tube  boilers,  the  flues  of  which  connect  with 
an  i8o-ft.  chimney. 

The  energy  is  generated,  alternating,  three-phase,  25  cycles  at 
2300  volts.  The  e.  m,  f.  is  stepped  up  to  20,000  volts  for  trans- 
mission to  five  sub-stations  located  at  Ankeny,  Kelley,  Boone, 
Fort  Dodge  Junction  and  Otho,  at  an  average  distance  apart  of 
about  15  miles.  The  sub-station  in  the  power  house  consists 
of  three  i4S-kw  water-cooled,  oil-insulated,  2300  to  370-volt 
single-phase  trans  formers  and  one  400-kw,  6oo-volt  rotary  con- 


FIC.    I. — INTERIOR    VIEW    (il         i 

L'luippcd  section  of  the  Newton  &  Northwestern  Railroad.  The 
road  was  reballasted  with  gravel  and  equipped  with  heavy  rails 
•hroughout,  and  the  extensions  were  constructed  to  the  same 
standard.  Fairly  level  country  is  traversed,  permitting  small 
gradients  except  near  Boone,  where  the  line  crosses  the  Des 
Moines  River,  and  the  country  is  rugged  and  cleft  by  deep 
ravines.  On  this  section  a  25/2  per  cent  grade  is  encountered, 
while  still  heavier  grades  were  obviated  on  the  original  line 
in  the  Des  Moines  River  Valley  only  by  a  series  of  trestles, 
bridging  the  ravines  before  mentioned,  where  they  emerge  into 
the  river  flats.  One  of  these  trestles  just  west  of  Boone  is 
among  the  highest  and  longest  in  the  country. 

Each  car  is  provided  with  four  75-hp  direct-current  motors, 
which  give  a  maximum  speed  on  the  level  of  nearly  60  miles 
an  hour.  All  cars  are  single  ended  and  have  locomotive  pilots. 
They  arc  equipped  with  standard  radial  draw  bars  and  M.  C.  B. 
railway  couplers  to  permit  coupling  to  the  steam  railroad  cars. 
Multiple  unit  control  apparatus  is  installed  on  all  electric  cars 
for  operating  in  trains. 

The  passenger  car  bodies  arc  43  ft.  long  over  corner  posts. 
At  the  front  end  there  is  a  baggage  compartment   10  ft.  long 


verter.  The  other  sub-stations  are  uniform,  each  containing 
three  145-kw,  single-phase,  20,000  to  370-volt,  oil-cooled  trans- 
formers and  one  400-kw,  6oo-volt  rotary  converter,  with  room 
for  the  installation  of  a  second  converter  if  desired.  The  con- 
verters are  of  standard  Westinghouse  design. 

The  transmission  line  is  designed  for  a  maximum  e.  m.  f. 
of  33,000  volts,  Ihc  wires  being  No.  4  B.  &  S.,  spaced  48  ins., 
and  carried  on  porcelain  insulators  7J^  ins.  high  and  8J4  ins. 
in  diameter.  The  insulators  are  tested  to  75,000  volts.  Poles 
of  not  less  than  8  ins.  lop  diameter  are  used  and  are  spaced 
100  ft.  apart  on  tangents,  being  set  in  concrete  points  where 
advisable. 

The  overhead  work  is  the  standard  bracket  construction 
except  at  turnouts,  where  span  construction  is  used.  Frogs 
are  not  used  on  the  trolley  wires  at  turnouts,  the  wire  for 
the  siding  being  run  parallel  to  the  main  wire  with  a  space 
of  18  ins.  for  a  distance  of  100  ft.  beyond  the  end  of  turn- 
out in  cither  direction.  The  track  is  bonded  with  300.000 
cir.  mil  soldered  bonds  and  cross  bonded  at  intervals  of  500  ft. 
with  No.  4-0  B.  &  S.  copper  wire. 

The    engineering,    construction    and    equipment    of    the    sys- 
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teni,  including  jjenerating  station,  transmission  lines,  sub-sta- 
tions, overhead  work  and  bonding,  telephone  dispatching  facili- 
ties, rolling  stock  and  car  barns,  have  been  in  charge  of  J.  G. 
White  &  Company.     'I'he  N'orthwcstcrn  Construction  Company 
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carried  out  the  construction  and  reconstruction  of  the  perma- 
nent way.  The  entire  work  was  can'ied.iout  under  the  super- 
vision of  J.  L.  Blake,  general  manager  of  the  Fort  Dodge,  Dcs 
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Moines  &  Southern  Railway,  representing  the  owners.  The 
main  turbo-generators  with  the  other  principal  electrical  ap- 
paratus, including  the  car  ccpiipment,  is  of  Westinghouse  manu- 


facture. The  cars  were  made  by  the  Xiles  Car  &  Manufactur- 
ing Company,  and  the  trucks  by  the  Baldwin  Electric  Works. 
They  are  heated  by  the  Peter  Smith  hot-water  apparatus.  In 
the  power  house  the  boilers  are  of  the  Babcock  &  Wilcox 
Company,  Aultman-Taylor  type.  Wheeler  Condenser  &  Engi- 
neering Company's  surface  condensers  and  Cochrane  feed-water 
heaters  are  used.  The  chimney  was  built  of  concrete  and  steel 
by  the  American  Chimney  Company  under  the  specifications 
of  J.   G.   White  &  Company. 


Representation  of  Armature  Reaction   of  the 

Synchronous   Motor   as  an    Equivalent 

Reactance. 


By  .\.  S.  Langsdorf. 

In  an  article  on  "Excitation  Characteristics  of  the  Synchron- 
ous Motor,"  published  in  the  issue  of  the  Electrical  Wokld 
lor  Oct.  19,  the  author  derived  a  series  of  equations  represent- 
ing the  behavior  of  the  motor  under  various  conditions  of 
operation.  The  results  as  there  recorded  are  expressed  some- 
what differently  from  those  usually  found  in  the  literature  of 
the  subject  in  that  the  effects  due,  respectively,  to  armature  im- 
pedance and  armature  reaction  are  separated  from  beginning 
10  end,  instead  of  being  combined  at  the  outset  into  one  term  as 
"synchronous  impedance."  After  the  completion  of  this  paper, 
but  before  its  publication,  the  appearance  of  the  excellent  article 
on  "Circular  Current  Loci  of  the  Synchronous  Motor,"  by 
Dr.  .A.  S.  McAllister  (Electrical  World,  Aug.  24),  indicated 
that  the  writer's  former  results  might  be  reduced  to  cor- 
responding graphical  form,  and  this  has  been  done  in  what  fol- 
lows. While  the  results  are  the  same  in  the  two  cases,  the 
methods  are  quite  different;  and,  in  addition,  the  results  here 
given  afford  a  basis  of  comparison  between  the  usual  expression 
for  synchronous  impedance  and  its  value  in  terms  of  its  com- 
ponents, armature  reaction  and.  pure  armature  impedance;  and 
also  a  proof  that  the  "synchronous  reactance"  is  constant  under 
the  conditions  assumed. 

The  assumptions  made  in  deriving  the  original  equations  are 
here  repeated  for  the  sake  of  completeness.  They  were:  Un- 
saturated magnetic  circuit  (induced  e.  m.  f.  proportional  to  ex- 
citation) ;  constant  magnetic  reluctance  and  constant  armature 
magnetic  reactance,  or  that  the  actual  variable  values  of  these 
(|uantities  might  be  replaced  by  their  averages ;  and  finally,  the 
liossibility  of  combining  vectorially  the  m.  m.  f.s  of  the  arma- 
ture and  the  main  field  currents,  in  determining  the  resultant 
ni.  m.  f.  These  assumptions  are  equivalent,  in  part,  to  assum- 
ing that  the  magnetic  reluctance  around  the  air-gap  is  constant, 
which  is,  of  course,  not  the  case  in  reality. 

Fig.  I  represents  the  time-phase  relations  of  the  various  quan- 
tities involved  in  the  operation  of  the  motor.  £,  is  the  im- 
|)ressed  e.  m.  f.,  £1  the  counter-generated  motor  e.  m.  f.,  e  the 
1  rsultant"  e.  m.  f.  in  the  motor  circuit,  »  the  armature  current, 
ml  Fa,  F,  and  Fr  the  m.  m.  f.s  corresponding  to  the  armature, 

lin  field  and  resultant  field,  respectively.  The  necessary  con- 
I  ion  is  that  Fr  and  £1  shall  be  in  time-quadrature.  In  the 
equations  below,  r  and  .v  are  the  resistance  and  average  local 
magnetic  reactance  of  the  armature,  respectively;  it  is  a  con- 
stant, such  that  Fa  =  ki;  and  m  is  a  constant,  such  that 
F,=mE,.  It  was  shown  in  the  writer's  former  paper  that  the 
following  equations  hold : 

.,    »»i'£o'  —  2m£„  F  siu  a  +F* 


a»-|-6» 
aE„Fcos  a  +  bEJ^  sin  a  —  FV 


(I) 


(2) 


where  P  is  the  total  power  developed  by  the  motor,  and  where 

a  :=  k  •{■  mx 

b  =:  mr. 
The  meaning  of  the  angle  o  is  clearly  .'hown  in  Fig.  I. 
It   was  also  shown  that  the  current   i  consists  of  horizontal 
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and  vertical  components  (that  is,  quadrature  and  in-phase  com- 
ponents, as  per  Fig.  i),  which  are,  respectively. 


a  (m£„  —  F  sin  a)  —  bF  Cos  a 
a-  +  b^ 

_  aF  cos  «  +  fc  (»'£(,  —  F  sin  a) 


(3) 


(4) 


Inspection  of  equation  (l)  shows  that  the  minimum  value  of 
I.   for  a  given  value  of  F,  occurs   when  a^—;   and   that   the 


FIG.     I. — VECTOR    DI.\GRAM    OF    SVXCHROXOUS     MOTOR. 

ma-\imum  value  of  i  occurs  when  a^ — —_     The  actual  values 

2 
of  i  corresponding  to  these  two  special  cases  are, 

»)iEj,  —  F 


(5) 


iiiE,,  +  F 
V  a-  +  b- 


(6) 


The  phase  positions  of  these  two  currents  are  determined  by 

obtaining  the  ratio  ^  from  equations  (3)  and  (4),  which  ratio 

gives  the  slopes  of  the  current  vectors  from  the  horizontal.     In 

both  cases  the  ratio  is  —  =  cotan  *,  *  having  been  defined  by 

a 
the  relation  tan  *= — .    That  is,  both  of  these  special  currents 

b 
lie  along  a  line  OC  (Fig.  2),  which  makes  an  angle  *  with  E«. 
If  in  Fig.  2  the  following  values  are  chosen, 

OC-       '"^" 


1  a-+  6' 
F 


CH=^ 

and  a  circle  is  drawn  with  center  C  and  radius  ClI.  the  circle 
is  the  locus  of  the  current  t,  so  long  as  the  excitation  retains 
the  value  which  fi.xes  CH.  For  if  the  line  FCE  is  drawn  per- 
pendicular to  OC,  and  CI  is  drawn  so  that  angle  FCI  is  equal 


FIG.    2. — rmcUI.AR   CURRENT  LOCIS   OF    SV.NXHRO.VOUS    MOTOR. 

to  a,  the  side  01  of  the  triangle  OCI  is  determined  l>y  tin-  wi 
known  trigonometrical  equation 


0/'=  OC  +  Cn  -  20c .  CI  cos  (90  -  a) 
-i' 


m'E„'  F" 

~„t  A  M  "*"  .1'  . 


which  is  identical  with  equation  (1) 


2mEfF  sint 


Comparing  Fig.   2  with   the   corresponding  diagram   of    Dr. 
McAllister's  paper,  it  will  be  noted  that  here  the  angle  E«OC 


k-\-  mx 


while   in   the   latter   the 


same  angle  is  6;  ^  arc  tan 


That  is,  .r,,,  ^  —  +  -f,  or,  in 


other  words,  the  "synchronous  reactance"  is  a  constant,  under 
the  conditions  assumed.     Further,  in  the  analysis  above, 
mE„  Er, 


0C=- 

V  a-  +  6' 

Which  agrees  with  the  value 


+  r- 
given  by  Dr.  McAllis- 


V  f--\-Xn 

ter.  Similar  remarks  apply  to  the  value  of  CH.  It  may  be 
stated,  therefore,  that  to  the  extent  that  the  armature  m.  m.  f. 
may  be  combined  vectorially  with  the  field  circuit  m.  m.  f.  and 
the  air-gap  reluctance  may  be  considered  uniform,  "arma- 
ture reaction"  is  equivalent  in  its  effect  to  a  virtual  increase  in 
the  local  magnetic  reactance  of  the  armature. 

The  total  power  developed  by  the  motor,  as  given  by  equation 
(2),  includes  the  losses  due  to  friction  and  windage,  hysteresis 
and  eddy  currents.  It  excludes  the  armature  ohmic  loss. 
Consequently, 

£„i  (.-oj  e  —  P  +  rr  (7) 

where  6  is  the  angular  phase  difference  between  £0  and  i, 
(See  Fig.  3)  and  P  is  the  power  developed  by  the  motor,  in 
watts. 

Equation   (7)   may  be  written 


addi 


ng   l^l'  to  both  sides  of  (8),  there  results 


(8) 


(9) 


Imposing  the  condition  that  the  power  developed  by  the  motor 
shall  be  constant,  the  right-hand  side  of  (9)  becomes  constant ; 
or  if 

it   follows  from   (9)   that 

The  geometrical  meaning  of  equation  (10)  is  seen  in  Fig.  3. 
If  is  that  the  locus  of  i,  for  constant  power,  is  a  circle  of  radius 


FIG.   3. — CURRENT   LOCUS,  CONSTANT    POWER. 

(',  whose  center  is  at  a  point  Q,  such  that  00  equals—^.     Since 

2r 
under  the  above  conditions,  the  armature  current  is  a  mininiuin 
when  O  =  o, 

£„ 


U- 


im  being  the  minimum  current  consistent  with  the  chosen  value 
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of  P.    Fig.  3  is  identical  in  all  respects  with  the  corresponding 
figure  in  Dr.  McAllister's  paper. 

By  superposing  Figs.  2  and  3,  the  usual  "V-curves"  may  be 


FIG.    4. — COMBINED    CIRCLE    DIAGRAMS    AND    V-CURVES. 

readily  constructed,  as  indicated  in  Fig.  4.  Inasmuch  as  this 
step  is  clearly  explained  in  Dr.  Mc.A.llister's  article,  explanations 
are  here  unnecessary. 


The   Problem   of  Color    Photometry. 


By  J.  S.  Dow. 

THE  letter  by  Dr.  Lummer  in  the  Electrical  World  of 
Sept.  21,  and  the  editorial  comments  on  the  subject  of 
color  photometry  occasioned  thereby,  are  of  special  in- 
terest at  the  present  moment. 

Until  recently  our  sources  of  light  rescntbled  each  other  very 
closely  in  color,  because  our  light  was  invariably  derived  from 
incandescent  solid  particles,  which,  however,  resembled  the 
theoretical  "black  body"  more  or  less  closely.  Under  these 
circumstances,  the  natural  period  of  the  atomic  systems  of 
which  the  incandescent  body  was  composed  were  not  given  free 
play;  we  therefore  obtained  a  confused  jumble  of  vibrations 
and  a  continuous  spectrum.  The  radiation  so  produced,  as  we 
now  know,  is  not  even  confined  to  the  visible  spectrum.  In 
most  cases  the  vast  majority  of  the  energy  is  generated  in  an 
invisible  form  and  the  efficiency  of  light,  production  is  corre- 
spondingly low. 

Rut  lately,  the  utilization  of  "selectively  radiating"  sub- 
stances— that  is,  which  exhibit  a  preference  for  radiation  of 
a  particular  wave  length  not  in  accordance  with  the  black  body 
law — has  entirely  altered  the  aspect  of  color  problems.  By 
the  use  of  this  principle  we  may  hope  to  be  able  to  control 
ultimately  the  spectrum  of  our  illuminants  much  more  com- 
pletely than  at  present ;  we  may,  even,  succeed  in  limiting  the 
output  of  a  source  of  light  to  radiation  of  a  single  frequency, 
and,  therefore,  the  value  of  light  to  certain  colors,  for  particu- 
lar purposes,  is  of  greater  interest  than  in  the  past. 


Already  the  flame  arc,  and  especially  the  mercury-vapor 
lamp,  yield  spectra  differing  considerably  from  the  older  illumi- 
•nants,  and  the  introduction  of  the  German  quartz-tube  mercury 
lamp,  which  enables  us  to  obtain  ultra-violet  energy  in  far 
greater  profusion  than  hitherto,  has  already  brought  to  light 
many  unsuspected  uses  to  which  energy  of  this  description  may 
be  put. 

It  is  evident,  therefore,  that  the  problem  of  comparing  the 
illuminating  powers  and  other  qualities  of  diflferently  colored 
lights  requires  early  consideration,  and  the  object  in  writing 
this  article  is  to  point  out  some  of  the  photometrical  diffi- 
culties with  which  illuminating  engineers  will  have  to  contend. 

In  the  first  pla^c,  it  must  certainly  be  definitely  recognized 
that,  quite  apart  from  the  technical  difficulties  of  color-photom- 
etry, no  rigorous  photometrical  system,  not  even  measurements 
upon  the  spot  with  illuminometers,  can  yield  all  the  informa- 
tion about  a  source  of  light  that  the  illuminating  engineer 
will  frequently  desire  to  know. 

A  source  of  light  may  be  called  upon  to  achieve  many  dif- 
ferent objects,  some  of  them  not  really  connected  with  the 
power  of  creating  brightness,  i.  e.,  the  "illuminating  power"  of 
the  source.  One  extreme  instance  is  the  chemical  and  photo- 
graphic properties  of  a  source  of  light,  but  there  are  many 
others  less  remotely  connected  with  the  brightness,  and  yet 
depending  upon  certain  frequencies  of  vibration,  which  may 
be  of  but  little  use  from  the  point  of  view  of  illumination. 

It  does  not  follow  that  a  source  of  light  which  is  intended 
to  illuminate  a  dwelling  room  is  also  a  good  one  to  read  by, 
or  for  the  revelation  of  fine  detail.  In  the  first  case  we  chiefly 
desire  to  exhibit  the  aesthetic  qualities  of  the  room,  and  our 
source  of  light  must  therefore  be  such  as  to  give  to  delicate 
shades  of  color  their  true  values.  In  the  second  case  we  are 
chiefly  anxious  that  the  fine  detail  we  are  illuminating  shall 
appear  as  "sharp"  and  clear  as  possible,  and  this  is  not  a  matter 
of  brightness  only. 

Yet  other  cases  occur  in  which  the  brightness  is  the  essential 
quality,  quite  apart  from  the  true  delineation  of  color.  In  such 
cases  our  object  should  clearly  be  to  produce  the  efficient 
yellow  light  in  the  spectrum  only,  and  not  to  waste  energy  in 
producing  the  deep  red  and  violet  components  wnich,  for  a 
given  expenditure  of  energy,  add  but  little  to  the  total  lumin- 
osity of  the  source.  Lastly,  reference  may  be  made  to  the 
ve.xed  question  of  the  value  of  light  of  different  colors  for  the 
purpose  of  penetrating  mist  and  fog,  which  is  admittedly  not 
a  matter  of  brightness  alone,  though  the  exact  influence  of  the 
wave  length  of  the  light  utilized  is  a  matter  of  some  doubt. 

These  are  only  a  few  of  the  many  existing  cases,  each  of 
which  demands  special  qualities  from  the  light  employed,  and 
therefore  special  methods  of  measurement.  Photometry,  as 
usually  understood,  concerns  itself  with  the  measurement  of 
the  power  of  creating  brightness,  on  the  part  of  the  light 
tested — certainly  its  most  useful  but  not  its  only  function.  In 
order  to  measure  the  value  of  light  for  other  purposes  we  can 
only  devise  additional  tests,  not,  however,  made  upon  a  strictly 
photometrical  basis. 

Let  us  now  turn  to  the  consideration  of  some  of  the  difli- 
culties  which  beset  photometry  proper. 

In  accordance  with  what  has  been  said  already,  it  will  be 
admitted  that  a  photometrical  method  of  testing  any  illuminant, 
ought,  strictly  speaking,  to  be  carried  out  in  such  a  manner 
as  to  compare  the  brightness  of  two  illuminated  surfaces. 
This  is  accomplished  in  photometers  of  the  ordinary  "equality 
of  brightness"  pattern,  such  as  the  Lummer-Brodhun,  the 
Joly,  and  the  grease-spot  protometer. 

Unfortunately,  in  the  case  of  differently  colored  sources  of 
light,  the  average  observer  finds  it  very  difficult  to  decide  when 
the  two  photometrical  surfaces  appear  equally  bright.  The 
author,  however,  is  inclined  to  think  th-tt  there  is  no  insuper- 
able difficulty  in  making  such  a  judgment,  that  proficiency  is 
chiefly  a  matter  of  practice,  and  that  the  personal  differences 
of  different  observers,  who  are  not  actually  color-blind,  are 
not  so  great  as  is  commonly  supposed.  Probably  many  supposed 
"personal"    errors    may    be    traced    to    the    fact    that    the    two 
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observers  did  not  utilize  the  same  portion  of  the  retina  during 
their  observations,  or  otherwise  failed  to  secure  exactly  the 
same  physiological  conditions. 

To  facilitate  such  judgments,  however,  many  special  systems 
of  photometry  have  been  proposed.  With  these  methods  we 
shall  presently  briefly  deal,  and  we  shall  see  that  they  are  all 
open  to  possible  objection  from  one  point  of  view  or  another. 

For  the  moment,  however,  let  us  admit  the  possibility  of  a 
practiced  observer  being  able  to  make  a  fairly  accurate  judg- 
ment of  the  equality  of  brightness  of  two  differently  colored 
surfaces,  and  consider  what  this  judgment  really  means. 

Such  a  judgment  must  invariably  be  affected  by  the  effect 
mentioned  by  Lauriol,  and  by  Dr.  Lummer  in  his  recent  letter 
(Electrical  World,  Sept.  21,  1907),  namely,  the  influence  of 
the  portion  of  the  retina  on  which  the  image  of  the  illuminated 
surfaces  is  received. 

It  has  long  been  known  by  physiologists  that  the  central 
portion  of  the  retina,  the  "macula  lutea"  or  "yellow  spot"  as  it 
is  termed,  is  less  sensitive  to  the  green  end  of  the  spectrum 
than  the  surrounding  portion.  Suppose,  therefore,  that  the 
image  of  the  surfaces  in  a  photometer  illuminated  by  two  sources 
which  differ  in  color,  is  received  upon  the  retina,  and  we 
adjust  the  position  of  the  photometer  until  the  two  surfaces 
appear  equally  bright.  Now,  if  we  walk  away  from  the 
photometer  so  that  the  image  of  the  illuminated  surfaces  falls 
more  towards  the  center  of  the  retina,  this  equality  of  bright- 
ness is  found  to  exist  no  longer.  The  redder  of  the  two  lights 
now  appears  the  brighter.  And  if  we  keep  the  distance  of  the 
eye  from  the  photometer  the  same,  but  select  a  photometer  in 
which  the  photometrical  surfaces  are  different  in  size  from 
those  previously  used,  we  may  again  come  to  a  different  con- 
clusion, for  the  portion  of  the  retina  occupied  by  the  image  of 
the  illuminated  surfaces  is  again  changed. 

When  dealing  with  more  or  less  pure  colors  the  effect  may 
be  very  marked  indeed.  In  a  recent  paper  before  The  Physical 
Society  of  London,  (Proc.  Phys.  Soc,  Vol.  20,  1906),  the  author 
described  some  e.xperiments  involving  the  protometric  compari- 
son of  two  glow  screened  with  red  and  green  glass  respectively. 
The  Lummer-Brodhun,  Jolly  and  grease-spot  photometers, 
which  had  previously  been  found  to  give  concordant  results 
for  lights  of  the  same  color,  gave  utterly  divergent  results 
in  this  case,  while  the  results  obtained  from  each  of  the 
photometers  depended  upon  the  distance  away  of  the  eye  from 
the  photometrical  surfaces. 

The  "yellow-spot"  effect,  as  for  shortness  we  may  term  it, 
is  well  known  to  those  who  have  studied  color  photometry,  but 
its  importance  from  a  practical  point  of  view,  is  certainly  not 
sufficiently  realized.  In  the  experiment  referred  to,  in  which 
fairly  pure  colors  were  used,  differences  of  the  order  of  over 
100  per  cent  could  be  easily  produced.  Even  when  an  .^rgand 
gas  burner  and  an  incandescent  mantle  were  compared  under 
the  same  circumstances,  differences  of  more  than  5  per  cent 
wcpc  readily  obtainable,  while  the  writer  has  encountered  differ- 
ences between  20  and  30  per  cent  when  comparing  a  mercury- 
vapor  lamp  with  a  carbon-filament  lamp. 

We  must  remember,  too,  that  quite  apart  from  the  discrepan- 
cies in  the  readings  of  the  various  photometers,  the  sources  of 
light  which  they  compare  will  certainly  be  used  to  illuminate 
surfaces  subtending  a  much  greater  angle  at  the  eye  than  the 
surfaces  in  the  photometers  normally  do,  and  that  such  prolo- 
mctrical  tests  may  therefore  fail  to  represent  the  illuminating 
power  of  a  source  in  practice. 

It  may  be  remarked,  however,  that  these  effects  are  much 
more  noticeable  when  the  illumination  of  the  photometer 
screen  is  low.  There  is,  as  we  shall  see  later,  a  reason  for 
this.  Meanwhile  it  may  be  pointed  out  that,  according  to  the 
author's  experience,  the  difficulties  of  color  photometry  are 
reduced  to  a  minimum  by  using  a  moderately  high  illumination 
of  the  photometer  screen,  of  not  less  than  about  one  candle- 
foot,  and  only  become  really  urgent  when  the  illumination  is 
reduced    below   one  candle-meter. 

This  question  of  the  illumination  of  the  photometer  screen 
naturally  leads  us  to  the  consideration  of  another  allied  color 


effect — the  Purkinje  phenomenon — which  has  been  aptly  termed 
"the  nightmare  of  color  photometry."  For  some  reason  the 
Purkinje  effect  is  much  better  known  than  the  yellow-spot 
effect.  Yet,  although  both  effects  are  now  believed  to  have  a 
common  physiological  basis,  the  Purkinje  effect,  in  spite  of  its 
notoriety,  seems  to  exert  but  little  influence  on  photometry  as 
ordinarily  carried  out. 

By  the  Purkinje  effect  is  meant  that,  with  increasing  stimulus, 
the  luminous  sensation  produced  by  the  red  end  of  the  spectriun 
increases  more  rapidly  than  in 'the  case  of  the  green  end.  The 
effect  is  now  understood  to  be  merely  part  of  a  more  general 
physiological  thange  which  occurs  in  the  behavior  of  the  eye 
at  low  illuminations,  and  has  been  often  illustrated  by  the 
following  simple  experiment : 

Suppose  we  place  two  similar  pieces  of  green  and  red  paper 
and  illuminate  them  with  white  light.  The  red  will  then  in 
general  appear  the  brighter  of  the  two  when  the  illumination  is 
strong.  But  when  the  illumination  is  weakened,  the  red 
darkens  more  rapidly  than  the  green,  which  soon  appears  un- 
questionably the  brighter  of  the  two.  After  this  point  the  colors 
begin  to  fade,  and  eventually  the  green  appears  white  and  the 
red  becomes  jet  black.  If  the  illumination  is  weakened  still 
further,  the  green,  too,  fades  away  into  darkness.  In  order 
to  show  this  experiment  well,  the  colored  surfaces  must  subtend 
a  great  angle  at  the  ej'e ;  while  if  the  angle  is  very  small  indeed, 
the  colors  fade  away  together  and  the  Purkinje  effect  does  not 
take  place. 

Modern  physiological  optics  endeavors  to  explain  these  phe- 
nomena by  the  consideration  of  the  functions  assigned  to  minute 
light-perceiving  organs  scattered  over  the  retina  and  known, 
from  their  appearance,  as  the  "rods"  and  "cones"  respectively. 
According  to  the  modern  theory  of  the  action  of  these  organs, 
which  in  its  most  complete  form  is  attributed  to  the  German 
physiologist  Von  Kries,  the  perception  of  color  is  associated 
with  the  cones.  These  organs  are  also  believed  to  be  most 
sensitive  to  yellow  light,  and,  while  inactive  at  very  weak 
illuminations,  continue  to  respond  to  increased  stimulus,  once 
they  have  started,  long  after  the  rods  have  ceased  to  do  so. 

The  rods,  on  the  other  hand,  are  supposed  to  be  unable  to 
perceive  color.  All  light,  therefore,  seen  by  means  of  the  rods 
appears  white,  but  the  organs  are  most  powerfully  affected  by 
light  which  is  blue-green  in  character.  The  rods  are  also 
believed  to  be  sensitive  to  very  weak  light  at  which  the  cones 
do  not  act ;  but  with  increasing  stimulus  they  soon  become,  as  it 
were,  saturated  and  fail  to  respond  any  further. 

At  ordinary  illuminations  our  vision  is  mainly  carried  on 
through  the  cone-organs  and  we  see  color.  At  very  weak 
illuminations,  on  the  other  hand,  only  the  rods  are  in  action. 
We  cannot  distinguish  colors  properly  and  all  objects  appear 
a  "ghostly"  gray.  As  the  illumination  is  increased,  the  cones 
suddenly  begin  to  act.  The  colors  appear  and  a  struggle  for 
predominance  between  the  rods  and  the  cones  takes  place.  It  is 
to  this  struggle  that  the  Purkinje  effect  must  be  mainly  at- 
tributed, though  there  are  possibly  other  influences  at  work. 

From  a  photometrical  point  of  view,  therefore,  it  is  of  in- 
terest to  know  at  what  order  of  illumination  the  struggle  be- 
tween the  rods  and  cones  has  been  decided  in  favor  of 
cone  vision.  This  question,  however,  is  complicated  by  the 
peculiar  distribution  of  the  rods  and  cones  over  the  retina. 
The  extreme  central  portion  of  the  retina  contains  practically 
only  cones,  and  therefore  if  the  image  of  the  illuminated 
surfaces  falls  within  this  nearly  rodless  region,  the  Purkinje 
effect  is  absent,  or  at  any  rate  very  weak.  If,  however,  the 
angle  subtended  at  the  eye  by  the  illuminated  surfaces  is  great, 
many  rods  are  in  play  and  by  reason  of  their  numerical  superi- 
ority, exert  an  influence  comparable  with,  and  even  greater  than, 
that  of  the  cones.    The  Purkinje  effect  is  therefore  accentuated. 

In  ordinary  protomclry  the  angle  subtended  at  the  eye  by  the 
illuminated  surfaces  is  usually  small  and  therefore  the  Pur- 
kinje effect  docs  not  become  really  noticeable  until  at  very 
low  illuminations;  indeed,  in  the  case  of  the  author,  well  below 
one  lux  are  reached.  In  practice,  however,  things  are  somewhat 
different     In  street  lighting,  in  particular,  where  the  illumina- 
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tion  is  frequently  very  low,  and  where  vast  tracts  of  pavement 
and  roadway  have  to  be  illuminated,  the  Perkinje  effect  cannot 
fail  to  be  in  evidence.  Illuminometer  measurements  on  the 
spot  are  therefore  preferable  to  values  calculated  from  the 
candle-power  of  sources  as  determined  at  ordinary  illuminations, 
with  which,  indeed,  they  are  frequently  in  disagreement. 

The  irregular  distribution  of  the  rods  and  cones  over  the 
retina  also  explains  very  satisfactorily  the  "yellow-spot"  effect, 
since  the  variations  in  the  relative  brightness  of  two  hetero- 
chromatic  surfaces  can  be  ascribed  to  the  variation  of  the  pro- 
portions of  rods  and  cones  on  the  portion  of  the  retina  on 
which  they  fall.  Other  explanations,  however,  have  been  sug- 
gested. 

The  physiological  peculiarities  of  the  eye  which  arise  out 
of  the  behavior  attributed  to  the  rods  and  cones  seems  to  be  the 
chief  difficulty  in  the  way  of  accurate  heterochromatic  photom- 
etry. There  are  many  points  in  dispute  about  these  organs 
which  are  only  imperfectly  understood,  however,  and  there  are 
also  other  little  understood  minor  peculiarities  of  the  eye  which 
affect  the  photometric  comparison  of  sources  of  light  differ- 
ing noticeably   in   color. 

We  see,  however,  that  there  is  no  escape  from  these  physio- 
logical color  effects.  Even  if  we  could  devise  some  method  of 
photometrical  measurement  which  was  not  affected  by  them  we 
should  still  have  to  face  their  existence  in  practice,  and  the 
divergencies  between  the  results  of  photometric  tests  and  prac- 
tical results  would  be  greater  than  ever.  The  most  satisfactory 
plan  would  perhaps  be  to  fix,  arbitrarily,  the  angle  subtended 
at  the  eye  by  the  photometrical  surfaces,  and  the  order  of 
illumination  at  which  the  tests  are  to  be  carried  out.  Tests 
made  on  this  system  would  possibly  fail  to  represent  the  illu- 
minating value  of  a  source  in  practice,  and  would  therefore 
have  to  be  applied  with  caution,  but  they  would  at  least  be  con- 
sistent among  themselves. 

Finally,  a  word  or  two  may  be  said  with  regard  to  the  various 
methods  which  have  been  devised  to  facilitate  color  photometry. 
Evidently  no  such  method  can  get  over  the  inherent  difficulties 
of  the  subject,  but  only  postpone  them.  Many  of  the  methods 
are  open  to  grave  objection  on  other  grounds. 

One  class  of  these  methods  involves  the  comparison  of  the 
integral  brightness  of  the  differently  colored  sources  by  utilizing 
certain  portions  of  the  spectrum  only  and  ignoring  the  others.  In 
the  methods  of  Mace  dc  Lepinay  and  Weber  the  two  illuminated 
surfaces  of  the  photometer  were  equalized,  first  when  observed 
through  a  red  and  then  through  a  green  medium.  The  photo- 
metrical results  of  the  comparison  of  the  red  and  green  com- 
ponents in  the  spectrum,  so  obtained,  were  then  introduced  into 
a  formula  for  the  comparison  of  the  integral  brightness  of  the 
two  lights  which,  be  it  noted,  depended  on  the  observation  of 
color  effects  by  the  deviser  of  the  method. 

Crova  proposed  to  estimate  the  relative  brightness  of  two 
heterochromatic  sources  by  observation  of  brightness  in  the  yel- 
low region  of  the  spectrum  only.  Apart  from  the  experimental 
difficulties  in  the  way  of  applying  this  method  practically,  it 
has  much  to  recommend  it,  for  unlike  the  previous  one,  it 
certainly  utilizes  the  most  valuable  portion  of  the  spectrum  from 
the  point  of  view  of  illumination. 

But  all  such  methods  as  those  of  Crova  and  Mace  de 
Lepinay  are  open  to  one  objection  which  limits  their  application 
very  seriously.  They  are  obviously  only  strictly  applicable  to 
the  comparison  of  sources  yielding  a  continuous  spectrum.  In 
the  case  of  such  sources  as  the  mercury  lamp,  which  yields  a 
spectrum  composed  of  isolated  bright  groups  of  lines,  they 
break  down  entirely. 

A  method  which  has  often  been  proposed,  and  which  Dr. 
Lummer  in  his  recent  letter  seems  to  approve,  is  the  comparison, 
not  of  the  power  of  creating  brightness,  but  the  power  of  re- 
vealing detail  of  a  sburce  of  light.  It  has  been  urged,  with  a 
certain  amount  of  justice,  that  what  we  chiefly  desire  from  a 
source  of  light  is  this  very  power  of  revealing  detail.  Yet 
this  is  not  invariably  the  case,  and  as  the  writer  has  suggested 
at  the  commencement  of  this  article,  tests  undertaken  with  the 
object  of  determining  the  capabilities  in  this  particular  direction. 


must  be  regarded  as  additional,  and  not  as  a  substitute  for 
photometry  proper. 

Moreover,  while  feeling  some  trepedition  in  questioning  the 
dictum  of  such  an  authority  as  Dr.  Lummer,  the  author  must 
confess  that  his  own  experience  does  not  lead  him  to  suppose 
that  the  "sharpness"  of  detail  illuminated  by  colored  light  could 
ever  be  made  the  subject  of  a  reliable  method  of  photometry. 
For,  apart  from  the  seemingly  inevitable  want  of  sensitiveness 
of  such  a  method,  this  "sharpness"  seems  to  depend  very  great- 
ly on  the  accommodation  of  the  eye,  which  is  not  acromatic. 
The  writer  has  already  described  some  instances  of  the  effect 
of  this  want  of  achromatism.  We  are  virtually  very  short- 
sighted for  the  violet  end  of  the  spectrum.  Therefore,  while 
violet  light  is  usually  somewhat  better  than  white  light  for 
the  illumination  of  detail  which  is  viewed  at  very  close  range, 
it  is  extremely  bad  for  the  illumination  of  objects  which  are 
to  be  viewed  from  a  distance.  Red  light,  on  the  other  hand, 
is  usually  best  for  the  illumination  of  distant  objects. 

A  recent  experiment  shown  by  the  author  before  The  Physi- 
cal Society  of  London  to  illustrate  this  effect,  was  as  follows: 

Two  patches  of  pure  red  and  blue  light  were  thrown  upon 
the  screen,  side  by  side,  and  the  brightness  of  the  red  patch 
was  so  reduced  that  to  all  the  audience  the  blue  patch  was  clear- 
ly the  brighter  of  the  two.  Nevertheless,  when  the  two  patches 
of  light  were  used  to  illuminate  a  black  and  white  chessboard 
pattern,  the  squares  illuminated  by  the  red  light  appeared  quite 
sharp,  while  the  squares  illuminated  by  the  blue  light  appeared 
indistinct  and  blurred,  notwithstanding  the  fact  that  the  blue 
light  was  of  the  stronger  intensity.  These  effects  are  naturally 
affected  by  the  optical  peculiarities  of  the  eyes  of  the  observer, 
and  are  not  equally  evident  to  everyone.  Indeed,  the  author 
has  even  met  with  some  cases  of  observers  who  declare  them- 
selves unable  to  see  any  difference  between  the  sharpness  of 
the  red  and  blue,  under  the  conditions  described  above,  and 
whose  eyes  were  presumably  either  exceptionally  well  achrom- 
atized or  capable  of  an  exceptional  degree  of  accommodation. 
But  this  only  emphasizes  the  difficulty  of  devising  any  system 
of  photometrical  measurement  dependent  upon  acuteness  of 
vision.  In  any  case  results  obtained  with  a  photometer  in  which 
near  vision  is  utilized  would  certainly  be  found  inapplicable  to 
the  appearance  of  illuminated  detail  viewed  at  a  distance  of 
a  few  meters.  When  we  remember,  too,  that  the  addition  of 
light  of  an  undesirable  frequency  may,  while  increasing  the 
brightness  of  illuminated  detail,  actually  render  it  more  difficult 
to  distinguish,  the  desirability  of  keeping  any  such  method 
distinct  from  ordinary  photometry  is  obvious. 

Finally,  mention  may  be  made  of  a  type  of  instrument  which 
has  recently  attracted  some  attention,  namely  the  flicker  pho- 
tometer of  Rood.  From  what  has  been  said  it  will  readily  be 
understood  that  whether  the  flicker  photometer  is  affected  by 
the  usual  color  phenomena  or  not.  it  cannot  be  expected  to 
give  consistent  results  with  photometers  of  the  equality  of 
brightness  pattern,  which  differ  among  themselves  so  greatly 
when  the  comparison  of  sources  of  light  which  differ  in  color 
is  attempted.  As  a  means  of  avoiding  the  natural  difficulty  of 
forming  a  judgment  of  equality  of  brightness  in  the  case  of 
lights  of  different  colors,  this  type  of  instrument  has  certain 
advantages.  On  the  other  hand,  while  the  claim  that  this  instru- 
ment is  independent  of  all  color  effects,  such  as  the  results 
of  color-blindness,  for  instance,  certainly  cannot  be  substanti- 
ated, there  is  good  reason  to  believe  that  the  influence  of  the 
peculiar  behavior  of  the  rods  and  cones  is  less  evident  in 
instruments  of  the  flicker  class.  Yet  it  is  very  doubtful  whether 
this  is  to  be  regarded  as  an  advantage,  and  whether  llie  instru- 
ment is  not  open  to  objection  on  physiological  grounds  for  this 
very  reason.  The  author  has  made  some  experiments  on  this 
point,  the  results  of  which  he  hopes  to  publish  shortly.  A 
complete  investigation  into  the  theory  of  the  flicker  photometer, 
especially  from  the  point  of  view  of  Yeconciling  its  behavior 
with  the  theory  of  the  rods  and  cones,  is  ver>-  much  to  be 
desired,  and  no  doubt  the  research  which  Dr.  Lummer  is 
undertaking  on  this  point  will  afford  very  valuable  information. 

Meanwhile  a  more  general  acquaintance  with  the  physiologi- 
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cal  peculiarities  of  the  eye  as  regards  the  perception  of  color 
is  greatly  needed.  The  requisite  knowledge,  which  would  enable 
the  illuminating  engineer  to  cope  with  the  difficulties  which  are 
inseparable  from  the  use  of  colored  light,  is  almost  entirely 
confined  to  physiologists,  and  is  rarely  available  in  a  form 
which  is  applicable  to  actual  problems  of  illumination.  Many 
of  the  chief  experimental  results  of  the  past,  too,  are  the  work 
of  only  a  few,  and  how  far  they  are  applicable  to  the  normal 
eye,  and  how  greatly  the  eyes  of  different  individuals  differ 
amongst  themselves,  has  never  been  satisfactorily  determined. 
The  time  is  now  fast  approaching  when  the  illuminating  engi- 
neer will  be  driven  to  consider  these  color  phenomena  more  ■ 
thoroughly.  We  have  yet  much  to  learn  as  to  the  possible  uses 
of  light  from  different  portions  of  the  spectrum,  and  we  have 
yet  to  contrive  satisfactory  and  universally  recognized  methods 
by  which  the  value  of  these  portions  of  the  spectrum  for  special 
purposes,  can  be  measured. 


Rubber   Insulation  for   Conductors — II. 


By  Fred  J.  Hall. 
In   the   first   part  of   this   article,  published   last  week,   para 
rubber  and  its  properties  were  considered  and  some  tests  given 
for  rubber  used  for  the  insulation  of  electric  wires  and  cables. 
In  the  present  and  final  part  other  tests  are  described. 

STRETCH    TEST. 

There  is  no  test  to  which  rubber  insulation  is  subject  about 
which  there  are  such  wide  differences  of  opinion  as  the  stretch 
test.  Elasticity  is  the  most  obvious  property  of  crude  rubber; 
its  other  properties  are  far  less  apparent.  Elasticity  being  so 
■obvious  it  has  been  assumed  that  good  ruber  compounds  are 
elastic,  and  that  poor  rubber  compounds  are  not.  Any  rubber 
compound,  good  or  bad,  is  at  one  stage  of  manufacture  a  plastic 
mass  of  about  the  consistency  of  putty.  Strength  and  elas- 
ticity is  given  this  plastic  mass  by  vulcanization.  Precisely  the 
same  compound  can,  by  changes  in  the  quantity  of  sulphur  and 
method  of  vulcanization,  be  made  highly  elastic  or  as  brittle 
as  glass.  Lack  of  elasticity  in  a  vulcanized  rubber  compound  is, 
therefore,  no  proof  of  inferiority. 

In  the  first  part  of  this  article  attention  was  called  to  the 
most  esential  properties  of  rubber  considered  solely  from  the 
standpoint  of  insulation:  i.  Non-hydroscopic ;  2,  dielectric;  3, 
mechanical  strength ;  4,  elasticity. 

As  all  grades  of  rubber  are  non-hydroscopic,  this  quality 
need  not  be  considered.  It  is  evident  thrit  dielectric  property 
and  ippchanical  strength  are  the  most  important  factors  from  an 
insulating  standpoint.  A  substance  lacking  these  qualities, 
though  possessing  great  elasticity,  would  be  useless  as  an  insu- 
lator. The  question  then  is,  by  what  process  of  manufacture 
<an  these  qualities  be  developed  to  their  highest  point.  The 
following  illustration  will  throw  light  on  this  point. 

Take  two  copper  rods  and  cover  them  to  the  same  thickness 
with  the  same  compound.  By  the  process  already  outlined,  vul- 
canize one  so  as  to  bring  out  the  elastic  property  of  the  com- 
pound to  its  highest  point,  jnd  the  other  until  the  compound 
is  brittle  or  hard  rubber.  The  latter  will  give  a  higher  insula- 
tion resistance,  will  last  indefinitely,  possess  greater  tensile 
strength,  and  withstand  very  much  greater  electrical  stress 
without  rupture.  From  an  electrical  standpoint  every  advan- 
tage will  lie  with  the  non-stretching  compound.  Hard  rubber, 
however,  is  useless  as  an  insulator  for  electric  wires  and  cables 
for  a  purely  mechanical  reason — it  will  crack  when  bent.  It  is 
obvious,  therefore,  that  the  most  efficient  rubber  insulation  is 
one  in  which  dielectric  property  and  mechanical  strength. have 
been  developed  to  the  highest  point  consistent  with  the  reten- 
tion of  sufficient  elasticity  to  enable  the  insulation  to  stand, 
without  injury,  the  bending  necessary  for  manufacture  and 
installation. 

The  following  questions  arc  sometimes  asked,  and  if'is  wise 
to  anticipate  them : 

Can  a  very  low-grade  rubber  compound  be  so  vulcanized  as 
•to  meet  the  ordinary  stretch  tests?     No. 


Does  not  the  stretch  test,  therefore,  prevent  the  use  of  a  very 
low-grade  rubber  compound?    It  does. 

It  should  be  added  that  such  a  compoun*  would  not  meet  the 
maximum  acetone  test  already  mentioned,  nor  would  it  be 
likely  to  meet  the  electrical  tests.  In  other  words,  there  are  tests 
besides  that  for  elasticity  which  adequately  ensure  the  pur- 
chaser against  the  excessive  use  of  low-grade  rubbers.  This 
being  a  fact,  it  is  certainly  unwise  to  insist  on  a  test  that  forces 
the  manufacturer  to  sacrifice  qualities  in  his  compound  essen- 
tial to  a  high  factor  of  safety,  and  it  is  certainly  unjust  to  exact 
a  guarantee  from  him  under  such  conditions. 

It  is  sometimes  stated  in  justification  of  the  stretch  test  that 
it  is  simple  and  easily  made,  requiring  only  a  sharp  knife  and 
a  rule,  whereas  the  ash  and  acetone  tests  must  be  made  in  a 
laboratory  with  apparatus  more  or  less  complicated  and  by  one 
possessing  some  technical  ability  and  knowledge  of  chemistry. 

It  is  a  mistake  to  consider  the  stretch  test  so  simple  that 
any  one  can  make  it.  There  are  several  important  factors 
affecting  this  test  which  do  not  receive  proper  consideration. 

Temperature. — Cold  hardens  rubber,  lessening  its  elasticity. 
The  test  should  be  made  at  a  normal  temperature — say,  between 
50  deg.  F.  and  "o  deg.  F. 

Cutting. — Rubber  is  one  of  the  most  difficult  substances  to 
cut  evenly.  The  sample  must  be  the  same  width  and  thick- 
ness between  the  points  to  be  stretched,  to  properly  test  its 
elasticity  and  return.  Minute  incisions  on  the  edge  of  the 
sample  are  difficult  to  avoid,  and  will  materially  affect  this  test 

Strcteh  and  Release. — .\11  rubber  compounds  have  a  certain 
set  which  if  violently  overcome  by  a  sudden,  jerky  movement, 
causes  minute  ruptures,  seriously  affecting  both  stretch  and  re- 
turn. The  stretching  should  be  done  steadily  and  not  too  fas;, 
and  the  release  instantaneous  from  both  ends.  Holding  the 
sample  at  a  tension  even  for  a  short  time  will  affect  the  period 
of  its  return. 

One  minute  should  be  allowed  for  the  sample  to  return.  If 
absolutely  perfect  conditions  were  always  obtainable,  a  much 
shorter  period  would  answer,  but  one  minute  is  only  a  fair 
allowance  to  cover  variations  in  the  conditions  under  which  the 
test  is  made. 

As  the  sacrifice  of  the  most  important  qualities  of  rubber  in- 
sulation to  the  least  important — elasticity — can  sometimes  be 
made  without  danger,  few  manufacturers  object  to  meeting 
the  stretch  test  when  aplied  to  thin  insulation  on  small  sizes  for 
low  pressure.  There  are  sound  reasons,  however,  why  the 
stretch  test  should  never  be  applied  to  the  insulation  on  large 
conductors  or  to  thick  insulation  for  high  pressure,  irrespective 
of  the  size  of  the  conductor. 

The  factors  of  time  and  heat  in  vulcanizing  should  be  regu- 
lated by  the  mass  to  be  vulcanized.  This  mass  on  large  con- 
ductors, or  when  thick  walls  are  used,  is  so  great  that  it  cannot 
be  properly  vulcanized  without  a  sacrifice  of  elasticity  sufficient 
to  make  the  ordinary  stretch  test  impossible.  When  the  outer 
surface  of  the  outer  layer  of  a  thickly  insulated  conductor  has 
been  vulcanized  to  a  point  where  the  clastic  property  is  greatest, 
the  inner  layers,  particularly  the  portion  lying  next  to  the  con- 
ductor, is  undcrvulcanized.  It  is  undisputed  that  a  rubber  com- 
pound undcrvulcanized  is  highly  perishable.  Another  important 
point  is  that  the  principal  contributors  to  the  factor  of  safety 
in  rubber  insulation  for  high  tension  arc  firmness  and  density, 
both  of  ivhich  arc  antagonistic  to  stretch.  Specifying  a  stretch 
lest  for  high  pressure  rubber  insulation  invariably  means  re- 
ducing the  faslor  of  safety. 

On  the  smaller  sizes,  say,  up  to  No.  4  B.  &  S.,  and  for  walls 
not  over  4/32  in.  thick,  for  low  pressure,  there  is  no  danger  in 
the  enforcement  of  a  reasonable  stretch  test.  Nearly  all  manu- 
facturers will  agree  to  meet  it,  not  always  because  they  con- 
sider it  desirable,  but  because  their  customers  wish  it.  In  de- 
termining just  what  stretch  test  shall  be  required,  the  writer 
feels  justified  in  again  calling  attention  to  the  fact  that  most 
specifications  are  based  upon  unreasonable  premises.  The  pur- 
chaser takes  the  maximum  result  to  be  obtained  under  perfect 
conditions,  and  expects  the  manufacturer  always  to  duplicate 
these    conditions    and    results    in    his    factory.      Specifications 
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should  be  drawn  and  interpreted  as  broadly  as  is  consistent 
with  the  retention  of  the  essential  features  of  the  various  tests. 
For  small  sizes  artft  thin  walls,  as  indicated  above,  the  follow- 
ing stretch  test  would  give  all  the  assurance  of  a  good  com- 
pound that  such  a  test  could  possibly  give.  A  4-in.  sample  cut 
from  the  conductor  to  have  marks  2  ins.  apart  placed  on  it. 
The  sample  to  be  stretched  until  the  marks  are  6  ins.  apart.  The 
return  to  be  to  2^$  ins.  For  larger  sizes  and  heavy  walls,  a 
sample  cut  from  the  conductor,  containing  the  full  thickness  of 
the  insulation,  to  be  bent  double  and  the  process  repeated  in 
reverse,  without  any  signs  of  cracking. 

TENSILE   STRENGTH    TEST. 

Any  good  ruber  compound  properly  vulcanized  will  have  a 
tensile  strength  of  800  lbs.  to  the  square  inch — the  usual  re- 
quirement. Objections  to  this  test  cannot,  therefore,  be  based 
on  its  being  excessive.  In  making  this  test  the  same  difficulty 
exists  as  in  the  cutting  of  the  sample  as  in  the  stretch.  The 
strain  being  greater,  any  fault  in  cutting  the  sample  will  affect 
the  final  result  much  more  seriously.  The  only  result  obtained 
by  this  test  is  the  approximate  tensile  strength  of  the  sample 
tested;  it  is  mere  assumption  that  the  same  strength  exists  along 
the  entire  line  of  insulation.  If  there  is  any  reason  for  this 
test,  it  must  be  to  ascertain  the  mechanical  strength  of  the  in- 
sulating compound,  and  this  can  certainly  be  much  better  ac- 
complished by  the  application  of  a  disruptive  force  along  the 
entire  line  of  insulation.  This  is  done  by  voltage,  and  when  an 
adequate  pressure  test  is  applied  the  retention  of  a  tensile 
strength  test  seems  unnecessary.  Its  abandonment  would  work 
no  injury  to  the  purchaser,  and  save  the  manufacturer  the  in- 
justice and  loss  which  he  is  likely  to  suffer  in  submitting  to  a 
test,  the  results  of  which  may  or  may  not  show  the  real 
strength  of  the  compound. 

Both  this  test  and  the  stretch  test  should  be  made  at  the  factory 
and  in  the  presence  of  the  manufacturer  or  his  representative, 
and  the  goods  accepted  or  rejected  on  the  test  there  made.  Few 
manufacturers  have  escaped  the  unpleasant  experience  of  hav- 
ing their  insulation  pass  these  tests  at  the  factory  and  later  re- 
ceived notice  of  rejection  because  samples  of  insulation  taken 
from  the  factory  have  failed  to  pass.  The  manufacturer  is  cer- 
tainly entitled  to  see  that  the  tests  are  accurately  made  and 
under  proper  conditions,  otherwise  he  may  be  subjected  to  loss 
and  trouble  arising  from  the  carelessness  and  incompetency  of 
the  inspectors.  In  fairness  to  the  latter  it  should  be  said  that 
a  majority  of  the  inspectors  understand  their  duties  quite  as 
well  as  the  manufacturer,  but  the  trouble  is  that  a  single  care- 
less or  incompetent  inspector,  visiting  the  different  factories, 
can  stir  up  considerable  of  an  insurrection  and  in  a  short  time 
have  the  purchaser  and  the  manufacturer  at  loggerheads. 

INSULATION    RESISTANCE. 

Judged  by  their  specifications,  many  purchasers  of  insulated 
wires  and  cables  firmly  believe  that  high  insulation  resistance 
means  high-grade  compound;  also  ability  to  withstand  elec- 
trical stress.  Both  assumptions  are  erroneous.  There  is  no  di- 
rect relation  between  insulation  resistance  and  pressure.  If  a 
number  of  lengths  of  the  same  cable  are  being  tested,  and  one 
length  has  an  insulation  resistance  considerably  below  the  aver- 
age of  the  others  it  will  probably  break  down  at  a  lower  voltage 
than  the  others,  this,  however,  is  due  solely  to  some  structural 
fault  or  mechanical  injury.  It  is  well  known  that  a  cheap  com- 
pound can  be  made  to  give  high  insulation  resistance;  also  that  a 
compound  giving  a  comparatively  low  insulation  resistance  will 
often  stand  a  greater  voltage  without  rupture  than  one  with  a 
much  higher  insulation  resistance.  The  qualities  in  a  rubber 
compound  that  affect  these  tests  are  not  identical. 

No  one  will  deny  that  only  a  small  fraction  of  the  insulation 
resistance  required  in  a  test  is  necessary  for  practical  purposes : 
the  excessive  requirement  is  simply  to  provide  a  factor  of  safety 
in  case  of  deterioration  in  the  dielectric  property  of  the  insula- 
tion. Under  certain  conditions  the  insulation  resistance  in- 
creases with  age,  owing  to  the  drying  out  of  the  insulation,  as 
there  is  always  more  or  less  moisture  in  all  newly  made  rubber 
compounds. 


Many  purchasers  take  the  maximum  insulation  resistance 
obtainable  for  a  certain  size  conductor  and  wall  of  rubber,  and 
make  that  the  minimum  requirement.  They  ignore  the  obvious 
fact  that  absolute  uniformity  in  mixing  and  applying  the  com- 
pound and  in  handling  it  during  the  various  processes  of  manu- 
facture is  impossible.  It  has  never  been  attained  in  any  manu- 
factured article,  except  the  wonderful  one-horse  shay.  No  two 
links  in  a  chain  are  exactly  alike  in  texture  and  strength.  The 
important  point  is  that  there  should  be  an  ample  factor  of 
safety  for  the  service  required  in  the  weakest  link.  It  should 
also  be  borne  in  mind  that  rubber  compounds,  even  when  con- 
taining the  same  percentage  of  para,  vary  in  their  specific  in- 
sulation resistance.  This  is  due  to  variations  m  the  ingredients 
other  than  para  and  to  the  method  of  treatment.  In  other 
words,  insulation  resistance  is  variable,  and  in  specifying  it 
the  object  should  be  to  establish  a  minimum  test  that  would 
ensure  reasonable  uniformity  in  manufacture,  while  giving  an 
ample  factor  of  safety.  This  test  should  be  the  same  before 
and  after  the  application  of  pressure,  as  there  may  be  struc- 
tural faults  that  can  only  be  developed  by  the  application  of 
voltage. 

The  question  naturally  arises,  how  can  such  a  minimum  insu- 
lation resistance  test  as  has  been  suggested  be  established?  The 
National  Board  of  Fire  Underwriters  require  for  a  No.  14 
B.  &  S.  with  3/64-in.  wall  of  rubber  insulation,  200 
megs,  after  10  hours'  immersion  at  60  deg.  F.  Telephone 
companies  for  the  same  size  and  wall  of  insulation  require  500 
megs.,  24  hours  immersion  at  60  deg.  F.  For  this  size  conductor 
and  wall  of  rubber,  200  megs,  is  ample  for  all  practical  pur- 
poses, but  recognizing  the  prejudice  that  exists  in  some  quarters 
in  favor  of  high  insulation  resistance  tests,  suppose  we  multiply 
the  telephone  requirements  by  three  (3)  and  establish  1500 
megs  as  a  basis.  This  should  satisfy  the  most  ardent  advocate 
of  high  insulation  resistance.  With  this  as  a  starting  point  the 
insulation  resistance  of  for  any  size  conductor  and  wall  of 
rubber  can  be  ascertained  by  the  use  of  the  well-known 
formula : 

Resistatice 


Constant  =  - 


log 


D 


Resistance  =  Log  -—  multiplied  by  constant, 
a 

TEMPERATURE  COEFFICIE.VT. 

The  variation  in  insulation  resistance  due  to  temperature 
changes  is  2.6  per  cent  for  each  degree  Fahrenheit.  Thus,  »■ 
difference  of  27  deg.  F.  above  the  temperature  at  which  the  test 
is  made  will  reduce  the  insulation  resistance  by  one-half,  and 
the  same  change  below  the  testing  temperature  will  double  the 
insulation  resistance.  For  high  temperatures  the  percentage  of 
change  for  each  degree  Fahrenheit  is  slightly  greater  »han  2.6, 
but  this  figure  can  safely  be  used  between  40  deg.  F.  and  70 
deg.  F.  As  this  allows  for  a  variation  of  30  deg.  it  1=  ample 
for  all  practical  purposes. 

VOLTAGE  TEST. 

There  is  no  test  so  important  in  determining  the  practical 
efl[iciency  of  insulaiion  as  the  voltage  test.  It  has  already  been 
stated  that  there  is  no  direct  relation  between  insulation  re- 
sistance and  ability  to  withstand  electrical  stress;  it  follows 
that  an  insulated  conductor  may  have  low  insulation  resistance, 
but  work  satisfactorily  if  there  is  sufficient  strength  in  the  com- 
pound to  withstand  the  maximum  working  e.  m.  f.  Reverse 
these  condtions  and  the  cable  is  useless.  Excessive  test  voltages 
should  be  avoided  as  they  strain  the  insulation,  thereby  weak- 
ening and  shortening  its  life. 

.\  test  of  two  and  a  half  times  the  maximum  working  e.  m.  f. . 
for  five  minutes  after  24  hours   immersion,  or   for  twice  the" 
maximum  working  e.  m.  f.  for  30  minutes,  will  not  strain  the 
insulation,  but  will  develop  any  structural   faults  and  establish 
the  existence  of  an  ample  factor  of  safety. 

When  the  voltage  is  nominal  and  the  walls  of  insulation 
comparatively  thick,  as  in  the  case  of  signal  wires  and  cables,  a 
voltage  test  based  on  two  and  a  half  times  the  working  e.  m.  f. 
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would  evidently  be  inadequate.  When  these  conditions  exist 
the  engineer  drawing  the  specifications  should  determine  the 
maximum  working  e.  m.  f.  which  he  would  be  willing  to  use 
on  the  conductor  and  wall  of  insulation  in  question,  and  base 
the  voltage  test  on  this.  As  an  example :  A  No.  14  wire  with 
5/64-in.  wall  of  rubber  could  safely  be  used  for  2000  volts 
alternating  e.  m.  f.  The  test,  with  two  and  a  half  as  the  factor, 
would  be  5000  volts  for  five  minutes,  or  4000  volts  with  two  as 
a  factor,  for  30  minutes,  although  the  actual  working  voltage 
might  be  merely  nominal. 

This  rule  may  lack  scientific  exactness,  but  it  is  simple  and 
adequate.  No  insulation  successfully  tested  under  this  rule 
could  have  either  structural  faults  or  inherent  weakness  suffi- 
cient to  endanger  its  successful  operation.  The  object  of  a 
voltage  test  should  be  not  to  determine  the  greatest  stress  to 
which  the  insulation  can  be  put,  but  to  establish  the  existence  of 
a  safety  factor.  Break-down  tests,  e.xcept  on  a  sample,  are  dan- 
gerous. There  is  always  a  point,  other  than  where  the  puncture 
takes  place,  where  the  excessive  strain  has  caused  a  weakening 
of  the  insulation;  there  may  be  several  such  points.  These  weak 
places  will  in  the  course  of  time  give  trouble,  whereas  the  same 
cable,  if  tested  merely  for  the  purpose  of  establishing  an  ample 
factor  of  safety  in  the  insulation  under  maximum  working  con- 
ditions, would  have  continued  in  successful  operation  indefi- 
nitely. 

BRAID  AND  TAPE. 

There  is  an  erroneous  impression  that  a  rubber-filled  tape  or  a 
weatherproof  braid  increases  the  insulation  resistance.  Numer- 
ous experiments  have  shown  that  these  have  no  effect  whatever 
on  the  insulation  resistance  after  a  short  immersion.  A  tape  or 
a  braid  is  an  important  protection  to  the  insulation,  particularly 
while  it  is  in  the  plastic  state  preceding  vulcanization.  With 
large  conductors  and  whenever  thick  walls  of  insulation  are  em- 
ployed, irrespective  of  the  size  of  conductors,  the  application  of 
a  tape  before  vulcanizing  is  particularly  desirable — almost 
necessary — to  good  work.  The  process  of  manufacture  in  some 
factories  is  such  that  it  is  convenient  to  have  the  test  made, 
particularly  cm  the  small  sizes — before  tape  or  braid  is  ap- 
plied. This  is  never,  however,  a  desirable  method  of  testing, 
and  to  require  it  under  all  circumstances  imposes  a  dangerous 
and  troublesome  condition  on  the  manufacturer,  from  which 
the  purchaser  derives  no  benefit  whatever.  Moreover,  the  pur- 
chaser is  not  interested  in  the  condition  of  the  goods  when  par- 
tially manufactured,  but  in  the  condition  in  which  they  will  be 
used.  If  tested  plain,  t.  e.,  without  tape  or  braid,  what  assur- 
ance has  the  purchaser  that  the  insulation  has  escaped  injury 
when  being  taped,  or  braided  and  waxed?  None  whatever,  un- 
less the  tests  are  repeated,  which  means  doubling  the  cost  of 
inspection  and  delaying  shipment.  With  leaded  or  armored 
cables  and  with  multiple  conductors  double  testing  is  necessary, 
but  single  conductors,  when  neither  leaded  nor  armored,  should 
be  tested  only  in  the  completed  state. 

CHOICE  OF  A  COMPOUND. 

In  considering  the  foregoing  tests  the  writer  has  already 
called  attention^  to  the  fact  that  he  had  in  mind  a  30  per  cent 
para  compound.  Enough  has  been  said  to  show  that  rubber 
compounds  of  high  prac'ical  efficiency  can  be  made  in  which 
lower  priced  rubbers  enter  either  in  part  or  in  whole,  and  that 
difference  in  price  is  not  a  fair  indication  of  difference  in 
quality. 

The  principal  arguments  in  favor  of  using  a  30-pcr  cent  para 
mixture  probably  are,  first,  that  being  a  standard  it  is  likely  to 
run  more  uniform  in  quality;  second,  that  having  been  long  in 
use  it  has  had  more  opportunities  to  prove  its  virtue  under  try- 
ing conditions  than  most  rubber  compounds;  third,  that  in  case 
of  trouble,  the  party  responsible  for  the  installation  would  be 
subjected  to  less  severe  criticism  if  a  standard  insulation  is 
used. 

Without  stopping  to  take  up  the  real  value  of  these  considera- 
tions, it  is  sufficient  sometimes  to  justify  the  additional  ex- 
penditure necessary  to  secure  a  30  per  cent  para  mixture.  The 
following  indicate*  the  conditions  under  which  30  per  cent  para 


might  be  specified :  For  high  pressure,  10,000  volts  alter- 
nating and  over;  all  submarine  work;  when  conditions  of  ser- 
vice are  exceptionally  severe. 

When  the  nature  of  the  compound  is  not  specifically  stated, 
the  tests  for  30  per  cent  para  outlined  in  this  article  must  be 
modified.  Such  modification  does  not  necessarily  imply  a  lower 
practical  efficiency  for  the  conditions  of  service,  it  simply  means 
that  not  being  the  same  compound  as  30  per  cent  para,  it  is  im- 
possible to  get  the  same  result  from  all  tests.  Probably  no  two 
manufacturers  make  their  high  grades,  other  than  para,  exactly 
alike.  There  are  differences  in  the  quantity  and  quality  of  the 
ingredients,  both  organic  and  inorganic.  The  methods  of  treat- 
ment during  the  processes  of  manufacture  are  not  the  same. 
The  specific  insulation  resistances  of  the  compounds  may  vary 
as  much  as  50  per  cent.  This  does  not  mean  that  there  are  the 
same  variations  in  practical  efficiency,  but  merely  that  the  manu- 
facturers travel  somewhat  different  roads  to  reach  the  same 
destination. 

The  difficulty  of  fixing  definite  tests  to  meet  these  variations 
in  the  compound  is  evident.  The  purchaser's  main  reliance 
should  be  on  the  reputation  of  the  manufacturer,  his  guarantee, 
and  on  the  electrical  tests ;  the  insulation  resistance  to  be  at 
least  50  per  cent  of  that  required  for  a  30  per  cent  para  com- 
pound and  the  pressure  test  the  same.  If  the  purchaser  does 
not  feel  sufficiently  safeguarded  he  could  add  the   following: 

Acetone  test. — Not  over  8  per  cent  extractive  matter. 

Ash  test.— Same  as  for  30  per  cent,  viz.,  not  over  68  per 
cent  nor  less  than  56  per  cent. 

Elasticity  test. — The  same  as  required  for  large  sizes  and 
heavy  walls  of  30  per  cent,  viz.,  sample  to  be  bent  double,  and 
the  process  is  to  be  repeated  in  reverse,  without  cracking. 

Such  tests  would  afford  ample  evidence  of  the  efficiency  of 
the  compound. 

RECLAIMED    RUBBER. 

A  manufacturer  of  insulated  wires  and  cables  writes  these 
words  with  a  shudder  and  speaks  them  in  a  whisper,  because  to 
the  purchaser's  mind  they  stand  for  all  that  is  dangerous  in  the 
insulation.  Long  ago  the  manufacturer  learned  that  the  judici- 
ous use  of  reclaimed  rubber  in  conjunction  with  raw  rubber  of 
all  kinds,  distinctly  improved  his  compounds.  He  has  not  dared 
to  breathe  this  secret,  however,  for  fear  of  being  blacklisted. 

Mineral  matters  used  in  rubber  compounds  have  little  dielec- 
tric property.  They  are  inert,  and  their  mixture  with  the  rub- 
ber is  almost  entirely  mechanical,  little  real  assimilation  takes 
place.  They  give  body  to  the  rubber,  but  otherwise  may  be 
considered  cheap  adulterants.  Whereas  good  reclaimed  rubber 
when  properly  treated  has  considerable  mechanical  strength, 
high  dielectric  property  and  long  life.  It  is  thoroughly  assimi- 
lated by  the  raw  rubber  and  can  be  purchased  at  a  price  which 
enables  the  manufacturer  to  substitute  it  for  a  portion  of  the 
cheaper  and  comparatively  useless  mineral  matter  without  plac- 
ing an  exorbitant  price  upon  his  goods.  Like  many  excellent 
things,  it  is  the  abuse,  not  the  use  of  reclaimed  rubber  that  is 
bad.  The  important  point  is  that  the  percentage  and  quality 
of  raw  rubber  called  for  is  used.  The  writer  has 
no  hesitation  in  asserting  that  even  if  a  manufacturer 
were  willing  to  risk  his  reputation,  and  loss  under  his 
guarantee,  by  the  excessive  use  of  reclaimed  rubber,  he  could 
not  do  so  and  meet  the  specifications  outlined  in  this  article. 
It  is  time  that  the  value  of  reclaimed  rubber  became  as  gen- 
erally understood  as  is  the  danger  arising  from  its  excessive 
use.  It  has  too  long  been  held  up  as  an  object  of  scorn  and 
derision.  It  might  be  mentioned  incidently  that  if  reclaimed 
rubber  had  not  come  into  existence,  the  cost  of  all  articles  into 
which  rubber  enters  would  be  so  high  that  serious  consequences 
would  result. 

FREE    SULPHUR. 

Reference  has  been  made  under  the  acetone  test  to  free  sul- 
phur. The  writer  realizes  that  considerable  difference  of  opin- 
ion exists  as  to  the  effect  of  free  sulphur  on  a  vulcanized  rub- 
ber compound.  For  this  reason  the  following  points  may  be  of 
interest: 
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Weber  in  his  "Chemistry  of  Rubber"  says :  "Free  sulphur 
only  becomes  objectionable  if  its  amount  exceeds  certain  limits. 
Excess  of  sulphur  may  cause  an  efflorescence,  technically  termed 
'sulphuring  up,'  on  the  vulcanized  surfaces  which,  although  ob- 
jectionable from  the  point  of  view  of  appearance,  does  not 
affect  the  soundness  of  the  vulcanisation." 

Weber  does  not  define  what  he  means  by  "certain  limits," 
but  the  fact  that  when  there  is  enough  free  sulphur  to  "bloom" 
on  the  surface  does  not  injure  the  compound,  it  would  seem 
that  a  much  higher  percentage  than  is  present  in  most  insulating 
compounds  may  exist  before  the  "objectionable"  point  is 
reached. 

The  writer  has  seen  an  analysis  of  rubber  insulation  stripped 
from  a  cable  that  had  been  in  successful  operation  for  about 
nine  (0)  years  and  is  still  working,  that  showed  about  2  per 
cent  of  free  sulphur.  The  compound  was  a  high  grade  para 
mixture  and  it  had  retained  its  strength  and  resiliency  without 
any  apparent  deterioration. 

A  chcMiiist  who  has  devoted  a  great  deal  of  time  and  study 
to  rubber  and  its  compounds,  stated  in  conversation  that  he 
regarded  free  sulphur  in  much  the  same  light  as  the  ordinary 
mineral  adultrants.  That  a  slight  increase  was  no  more  and 
no  less  harmful  than  a  similar  increase  in  talc  or  the  well- 
known  oxides  used  in  dry  mixtures.  This*  may  be  a  somewhat 
radical  opinion,  but  coming  from  one  who  has  studied  the  mat- 
ter, it  is  worthy  of  consideration. 

Attention  should  be  called  to  one  of  the  many  eccentricities 
found  in  the  vulcanization  of  rubber.  Assume  that  a  certain 
compound  properly  vulcanized  has  originally  contained  3  per 
cent  of  sulphur,  and  that  i  per  cent  remains  free.  A  natural 
assumption  would  be  that  only  2  per  cent  of  sulphur  was  neces- 
sary, and  if  this  amount  was  used,  the  same  vulcanizing  result 
could  be  obtained  and  the  presence  of  free  sulphur  avoided. 
This  is  far  from  true.  Free  sulphur  would  still  be  found. 
This  would  show  that  a  smaller  quantity  of  sulphur  had  com- 
bined with  the  rubber,  indicating  improper  vulanization  and  a 
perishable  compound.  In  other  words  the  right  chemical  com- 
bination between  sulphur  and  rubber,  does  not  take  place  except 
in  the  presence  of  an  excess  of  sulphur,  and  that  a  certain 
amount  will  always  remain  free.  It  is  a  mistake  for  specifica- 
tions to  limit  this  amount.  A  manufacturer  can  have  no  reason 
for  using  more  sulphur  tlian  his  experience  has  shown  him 
is  best  adapted  to  his  compounds  and  method  of  treatment. 

Perhaps  one  of  the  greatest  dangers  from  an  excess  of 
sulphur  is  overvulcanization,  unless  the  factors  of  time  and 
heat  arc  carefully  watched.  Weber's  comments  on  this  subject 
are  interesting  (Page  285) — "Undervulcanised  articles  are  much 
more  prone  to  decomposition  than  ovcrvulcanised  ones.  Indeed, 
I  have  never  yet  seen  a  case  of  decomposition  due  zmth  certainty 
to  overvulcanization."  It  might  be  remarked  incidentally,  that 
there  is  infinitely  greater  danger  of  undervulcanization,  in  a 
highly  elastic  rubber  compound,  than  in  one  where  the  process 
has  been  allowed  to  proceed  until  the  compound  has  assumed 
a  firmness  that  will  not  permit  of  the  ordinary  elasticity  tests. 
Indeed,  in  this  latter  case  the  danger  of  undervulcanization  is 
entirely   eliminated. 

SPECIFICATIONS. 

Specifications  for  rubber-insulated  conductors  considered  in 
their  general  form  rather  than  in  relation  to  the  details  of  their 
requirements,  exhibit  two  striking  characteristics. 

I.  These  are  one-sided.  The  manufacturer  agrees  to  every- 
thing, the  purchaser  to  nothing  except  to  take  and  pay  for  the 
goods  provided  they  meet  the  specifications,  as  he  chooses  to 
interpret  them.  There  are  so  many  conditions  which  may  affect 
the  results  obtained  from  the  various  tests,  that  the  writer  will 
agree  to  turn  down  any  rubber-insulated  conductor  submitted 
to  him,  made  under  the  average  specification,  and  do  so  with 
every  appearance  of  honesty.  No  specifications  can  be  inter- 
preted with  hair-splitting  exactness,  some  breadth  of  intelli- 
gence is  necessary.  The  main  object  of  specification  should 
never  be  lost  sight  of,  namely  to  assure  the  purchaser  that  he 
is  getting  goods  that  will  in  every  respect  meet  the  service 
requirements  satisfactorily.     If  he  is  assured  of  this,  it  is  the 


essence  of  folly  and  injustice  to  reject  goods  because  they  fail 
in  some  slight  degree  to  meet  every  test  to  which  they  are 
subjected. 

2.  The  purchaser  displays  in  his  specifications  painful  evidence 
of  a  lack  of  confidence  in  the  manufacturer.  It  must  be  ad- 
mitted that  the  manufacturer  himself  is  largely  to  blame  for 
this.  Lack  of  knowledge  begets  suspicion.  The  purchaser 
seldom  has  more  than  a  very  superficial  knowledge  of  practical 
cable  making,  nor  can  he  acquire  it  except  through  a  manu- 
facturer. When  he  has  sought  for  it  in  this  way,  he  has  some- 
times been  given  only  such  information  as  tended  to  magnify 
the  virtues  of  the  compound  favored  by  the  manufacturer 
whose  advice  was  requested.  Now  the  average  purchaser  is 
just  as  honest  and  just  as  intelligent  as  the  average  manu- 
facturer, he  will  soon  discover  that  the  latter  always  has  an 
"ax  to  grind"  and  will  therefore  accept  his  advice  "cum  grano 
salis."  The  purchaser's  faith  in  the  manufacturer  is  lessened 
instead  of  increased,  and  this  is  reflected  in  the  production  of 
specifications  more  unreasonable  and  impractical  than  ever,  and 
in  a  more  rigid  enforcement  of  them.  Fortunately  few  manu- 
facturers now  follow  this  course,  so  few  indeed  that  it  would 
not  be  wise  to  mention  the  number.  The  trouble  they  have 
had,  and  are  likely  to  have  in  the  future,  would  be  pleasant  to 
contemplate  were  it  not  that  they  involve  others  as  well  as 
themselves. 

In  conclusion  the  writer  wishes  to  emphasize  the  fact  that 
in  the  exact  proportion  that  the  manufacturer  can  gain  the 
confidence  of  the  purchaser  by  offering  honest  and  disinterested 
advice,  and  prove  its  worth  by  giving  insulation  of  high  prac- 
tical efficiency,  will  the  latter  be  guided  by  this  advice,  and  un- 
reasonable and  vexatious  specifications  disappear. 


New  Telephone   Patents. 

AUTOMATIC    EXCHA.NGE   DEVICES. 

A  patent  granted  to  F.  A.  Lundquist,  of  Chicago,  refers  to  a 
sender  dial  for  automatic  exchanges.  This  is  one  adapted  to  a 
.special  numbering  system.  With  this  system  all  numbers  begin 
with  100,  which  digit  is  set  up  by  giving  the  pointer  any  inde- 
terminate movement  and  allowing  it  to  return  to  neutral.  The 
tens  digit  is  set  up  definitely  and  the  pointer  released  and  then 
the  units.  Then  a  group  number  is  set  up  by  means  of  an 
au.xiliary  push-button.  This  last  corresponds  to  the  hundreds. 
Thus  a  telephone  known  in  the  normal  numbering  system  as 
247,  by  this  system  would  be  147 — 2;  521  would  121 — 5. 

Another  patent  concerning  automatic  exchanges  is  one  issued 
to  S.  A.  Norstrom,  of  Chicago.  This  relates  to  means  for  pre- 
venting the  sticking  of  the  operating  magnets  between  impulses. 
These  magnets  are  polarized  and  will  be  de-energized  by  a 
momentary  reversed  current  which  will  neutralize  any  residual 
magnetism.  The  present  patent  describes  an  arrangenunt  of  a 
condenser  and  relay  bridged  across  the  mains.  When  a  normal 
current  impulse  ceases,  the  condenser  discharge  momentarily 
operates  the  auxiliary  relay,  the  contacts  of  this  latter  con- 
necting a  reversed  battery  momentarily  to  the  mains. 

COM.MON-BATTERY  CIRCUIT  SYSTEM. 

Mr.  F.  W.  Dunbar,  of  Chicago,  has  patented  a  common-bat- 
tery switchboard  circuit  system  "wherein  the  supervisory  signals 
are  controlled  by  a  differential  relay.  At  the  subscriber's  sta- 
tions with  the  hook-swilch  down,  the  bell  is  legged  off  one  side 
of  the  line  to  ground.  .\s  the  two  windings  of  the  supervisory 
relays  are  connected  in  parallel  with  their  respective  corre- 
sponding repeating  coil  windings,  they  will  receive  neutralizing 
current  with  the  hook-switch  up.  When  the  hook  is  down,  but 
one  winding  receives  current  and  there  is,  therefore,  no  neu-. 
Iralizalion.  With  this  type  of  relay  it  is  necessary  to  place  the 
two  windings  upon  opposite  ends  of  vhe  core  so  that  their  im- 
pedance to  telephone  currents  will  be  retained  notwithstanding 
the  differential  connection. 

SWITCHIIO.\RD    LAMP. 

Switchboard  lamps  of  recent  manufacture  have  practically 
all   been  of  cylindrical   shape  with   terminal  "strips   secured   to 
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them  as  a  sort  of  holder.  These  lamps  fit  into  lamp  sockets  to 
a  depth  such  that  their  ends  are  within  the  socket.  A  lamp  cap 
of  approximately  hemispherical  shape  closes  the  socket  and 
sen'es  as  a  bull's-eye. 

.\  new  design  of  lamp  has  been  patented  by  Herman  Boehm, 
of  Youngstown,  Ohio.  This  has  the  usual  cylindrical  body 
and  terminals,  but  the  lamp  is  elongated  and  its  front  portion 
is  expanded  into  a  button  the  shape  of  a  lamp  cap.  This  serves 
at  once  in  this  capacity  and  at  the  same  time  forms  a  limit 
stop  for  the  lamp. 

PROTECTORS. 

Some  time  ago  we  noted  a  cable  terminal,  the  invention  of 
Frank  B.  Cook,  of  Chicago,  which  was  arranged  with  remov- 
able protector  units.  By  this  arrangement,  with  multiple  dis- 
tribution   systems,    a    line   is    not    hampered   by   extra    arrester 


TELEPHONE  PROTECTOR. 

springs  at  each  multiple  point,  one  set  being  shifted  from  point 
to  point  as  occasion  demands.  Mr.  Cook  has  now  obtained  a 
patent  for  the  protector  unit  for  such  a  cable  head.  This  unit 
comprises  a  sheet  metal  base  carrying  an  insulating  block  at 
each  end  and  spring  clips  to  hold  carbons  and  fuses  and  to 
afford  terminal  joints.  A  side  view^  of  the  unit  is  shown  in 
the  figure. 

Another  patent  to  Cook  covers  a  test  and  restoring  plug  for 
a  special  use  of  his  heat-coil  protectors.  Like  the  earlier  ones, 
this  affords  a  means  of  restoring  the  disrupted  parts  after 
operation,  the  application  of  an  abnormal  current  to  heat  the 
coil,  and  means  for  cutting  off  automatically  the  heating  cur- 
rent as  the  parts  come  home  into  set  position. 

INTERCOM  MUXICATIXC    SYSTEM. 

Mr.  W.  W.  Henry,  of  Wollaston,  Mass.,  has  patented  a 
special  set  for  an  intercommunicating  system.  A  series  of 
switch  buttons  are  mounted  in  the  box,  each  bearing  a  legend 
showing  its  station.  To  make  a  call,  one  is  selected  and  de- 
pressed and  then  the  ringing  key  is  depressed,  and  the  desired 
station  rung,  .\fter  conversation,  the  restoration  of  the  receiver 
hook  resets  everything  to  normal. 


Letters  to  the  Editors. 


Long   Distance   W  ireless  Telegraphy. 

To  the  Editors  of  Eleclrkal  World: 

Sirs  : — The  remarks  of  Dr.  Lee  de  Forest  in  your  issue  of 
N'ov.  16,  concerning  the  recent  obser\'ations  of  the  writer  with 
rct'-rcncc  to  antipodal  wireless  telegraphy,  have  been  noted  with 


interest.  .\s  it  appears  that  Dr.  de  Forest  failed  to  grasp  the 
substance  and  spirit  of  the  letter  of  the  writer  published  in 
your  issue  of  the  9th  inst.,  it  is  presumed  that  he  did  not 
carefully  read  it  or  that  its  contents  escaped  his  memory  before 
he  wrote  his  comments. 

The  unconfirmed  report  that  a  wireless  message  had  been 
received  from  Manila  at  the  Marconi  station  at  Glace  Bay  was 
recorded  as  a  mere  incident,  with  no  significance  other  than  that 
of  having  suggested  the  thought  concerning  the  probable 
e.xistence  of  maximum  electromagnetic  effort  at  a  point  anti- 
podal to  the  source  of  the  waves,  assuming  that  their  initial 
intensity  was  sufficient  for  transmission  to  the  terrestrial 
equator  with   respect  to  the  sending  station. 

It  would  indeed  be  a  powerful  station  and  a  remarkable 
system  which  could  effect  such  a  long  transmission,  but  a 
contemplation  of  the  successful  trans-Atlantic  transmission  on 
a  commercial  basis,  now  being  accomplished  by  Marconi,  lends 
an  optimistic  prospect  for  substantial  progress  in  long-distance 
wireless  transmission  of  intelligence. 

The  writer  did  not  fail  to  take  into  consideration  the  "losses" 
in  transmission  as  stated  by  Dr.  de  Forest,  as  it  will  be  observed 
that  he  remarked  that  "the  actual  intensity  would,  of  course, 
be  much  less  than  that  at  the  sending  station,  owing  to  the  dissi- 
pation of  energy  in  transmission." 

In  conclusion,  I  would  suggest  that  Dr.  de  Forest's  reference 
to  the  psychological  moment  may  be  properly  applicable  to  the 
source  of  the  report  concerning  the  Manila-Glace  Bay  trans- 
mission. 

Chicago,  III.  Ernest  F.  Smith 


Standard  Wiring    Symbols. 


To  the  Editors  of  Electrical  World: 

Sirs  : — The  attention  of  those  who  draw  up  lighting  and  wir- 
ing specifications  cannot  be  too  strongly  directed  to  the  set  of 
standard  symbols  issued  by  the  National  Electrical  Contractors 
-Association,  and  recently  printed  in  your  columns.  These  sym- 
bols were  prepared  after  a  careful  canvass  of  the  ideas  of  the 
various  people  having  a  practical  interest  in  the  subject,  and 
have  been  officially  adopted  by  the  American  Institute  of 
.Architects  and  the  above-mentioned  association — the  two  bodies 
most  directly  interested  in  the  matter  of  such  symbols.  There 
is  certainly  no  good  reason  for  clinging  to  the  miscellaneous 
methods  of  notation  that  have  heretofore  been  in  vogue,  when 
standard  symbols  answering  all  common  requirements  have 
been  sanctioned  by  such  authority.  Charts  of  the  symbols, 
and  sheets  for  inclusion  in  specifications  as  explanatory  of  the 
standard  symbols  used  in  with  drawings,  may  be  obtained 
at  a  nominal  cost  by  addressing  the  secretary  of  the  National 
Electrical  Contractors'  .\>soci.T;ion.  Utica,  N.  Y. 

Chicago.  Iij  1     L.  .Vrmstronc, 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,   Motors  and   Transformers. 

Singte-Pliase  Series  Motor. — .An   illustrated   description  of  a 
single-phase  series   motor  of   the   Oerlikon   Company.     It   has 
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FIG.   I. — SINGLE-PHASE  SERIES    MOTOR. 


been  developed  in  four  different  types,  which  are  illustrated  in 
the  four  diagrams  of  Fig.  i.  /!  represents  the  motor  arma- 
ture, which   is   providcfl   with   a   commutator  and   brushes.     F 


is  the  slator  winding,  which  produces  the  magnetic  field  and  is 
connected  in  series  with  the  armature.  K  is  the  stater  wind- 
ing which  compcnjalcs  the  armature  m.  m.  f.  This  so-called 
compensation  winding  is  shown  in  the  diagrams  as  short-cir- 
cuited, but  it  could  be  connected  in  series  with  A  and  F.  H  is 
the  staler  winding  for  improving  the  commutation,  or  the  so- 
called  commutation  pole  winding.  In  the  first  diagram  // 
is  in  parallel  with  the  resistor,  If,  and  this  combination  is  in 
series  with  the  armature.  In  the  second  diagram,  H  is  in  scries 
with  an  inductance  coil,  S,  and  the  two  arc  in  parallel  with  the 
armature.  In  the  third  diagram  an  autotransformer,  AT,  is 
made  use  of,  while  the  fourth  diagram  shows  a  combination 
of  the  firs!  and  third.  Drawings  arc  given  of  a  motor  built  on 
this  principle  and  used  for  electric  traction.  On  account  of  the 
narrow  gauge  it  had   to  he  cTrcfully  designed  to  utilize   fully 
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the  available  space.  The  motor  normally  consumes  about  250 
amperes  at  from  225  to  250  volts  and  20  periods ;  the  ratio  of 
gearing  is  i  to  5.15.  The  motor  runs  absolutely  sparkless  up  to  300 
amperes  during  starting,  as  well  as  at  any  speed.  A  continuous 
load  of  60  horse-power  at  250  volts  for  one  hour  gave  tem- 
peratures which  arc  below  the  limits  required  by  the  regulations 
of  the  German  Association  of  Electrical  Engineers.  When  the 
compensated  winding  is  in  series  with  the  armature  and  field 
circuits  the  motor  may  be  used  as  well  with  direct  current  as 
with  alternating  current.     Fig.  2  gives  the  results  of  tests  of 


Power. 

Gas  Engine  Efficiency. — B.  Hopki.vsox. — A  note  on  a  paper 
read  before  the  Institute  of  Mechanical  Engineers  in  London. 
The  author  deals  with  the  report  of  the  committee  of  the  Insti- 
tution of  Civil  Engineers  on  the  efficiency  of  internal  combus- 
tion engines.  This  report  stated  that,  in  the  case  of  gas  en- 
gines, indicator  diagrams  did  not  give  as  accurate  results  as  was 
generally  supposed.  Tests  described'  by  this  committee  sup- 
ported this  view,  and  the  mechanical  losses  were,  therefore, 
obtained  by  running  the  engine  light  and  estimating  the  indi- 
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FIGS.   2  AN'D  3. — RESULTS  OF  TESTS  Of  SINGLE-PHASE  SERIES    MOTOR. 


the  motor  with  alternating  current;  Fig.  3  gives  the  results  of 
tests  of  the  motor  with  direct-current.  The  curve  /  is  the  cur- 
rent for  all  voltages,  while  the  curves  v  give  the  speed  in  kilo- 
meters per  hour.  The  ordinates  are  the  tractive  force  at  the 
periphery  of  the  wheel  in  kilograms.  Fig.  4  shows  the  behavior 
of  the  motor  at  starting,  both  for  direct  current  and  alternating 
current.  The  alternating-current  curves  are  given  in  drawn-out 
lines,  while  the  direct-current  curves  are  given  in  dotted  lines. 
The  motor  is  used  on  the  Locarno- PontebroUa-Bignasco  Road, 


FIG.  4. — BEHAVIOR  OF  MOTOR  AT  STARTING. 

which  has  at  present  three  passenger  cars,  each  being  equipped 
with  four  motors  of  this  type.  The  operating  e.  m.  f.  is  5000 
volts. — EU'k.  Zeit.,  Nov.  7. 

Commutation. — C.  L.  R.  E.  Menges. — A  theoretical  article  on 
the  phenomena  of  commutation.  The  author  strongly  objects 
to  the  generally  accepted  view  that  in  order  to  get  sparkless 
commutation  the  short-circuited  coil  should  not  be  in  the  neu- 
tral zone,  but  that  the  brushes  should  be  displaced  until  the  coil 
comes  into  a  magnetic  field  of  proper  intensity.  The  author 
considers  this  view  to  be  wrong,  and  claims  that  perfect  com- 
mutation takes  place  in  the  neutral  zone.  The  fundamental 
principles  of  his  view  are  explained  at  length.  The  same  num- 
ber contains  two  letters  by  E.  Arnold  and  A.  Ruedenberg  on  the 
same  subject.   They  take  the  opposite  view. — Elek.  Zeit.,  Oct.  31. 


cated  horse-power  under  these  conditions.  This  value  was 
added  to  the  brake  horse-power  at  full-load,  and  the  sum  was 
taken  as  being  the  true  indicated  -horse-power.  Having  re- 
gard to  the  widespread  effect  that  this  view  would  have  on 
already  published  efficiency  tests,  the  author  undertook  some 
investigations  to  determine  whether  the  indicated  horse-power 
of  a  gas  engine  is  so  variable  a  quantity  and  so  difficult  to  de- 
termine as  the  committee  suggested.  The  paper  contains  the 
results  of  some  tests  made,  with  this  object,  on  a  40-hp  Cross- 
ley  engine  and  on  an  engine  belonging  to  the  Daimler  Company. 
From  the  results  obtained,  the  author  draws  the  following  con- 
clusions:  (i)  That  if  precautions  are  taken  to  keep  tiie  gas 
supply  constant  the  diagrams  given  by  the  engine  are  very 
regular,  whether  the  engine  be  missing  ignitions  or  not,  and 
they  afford  a  measure  of  the  indicated  power  correctly  to  with- 
in 2  per  cent.  (2)  That  the  difference  between  indicated  horse- 
power and  brake  horse-power  is  rather  less  than  the  horse- 
power at  no-load  under  the  same  conditions  of  lubrication, 
owing  to  the  difference  in  power  absorbed  by  pumping.  The 
friction  is  constant  if  the  temperature  of  the  cylinder  walls  is 
kept  the  same,  but  is  very  dependent  on  this  temperature. — 
Lond.  Electrician,  Nov.  8;  the  full  paper  is  published  in  Lond. 
Elec.  Review,  Nov.  7. 

Large  Gas  Engines. — An  account  of  tests  of  two  1400-hp  gas 
engines  operated  with  brown-coal  producer  gas  in  a  German 
metallurgical  works.  The  tests  gave  a  consumption  of  3385 
"heat  units"  per  kiv-hour.  With  an  efficiency  of  the  electric 
generators  of, 75  per  cent  and  with  a  mean  calorific  value  of 
5000  heat  units  of  the  brown-coal  briquets  per  kg,  one  kw-hour 
requires  0.9  kilograms  of  brown-coal  briquets.  At  a  price  of 
$2.38  per  ton  at  the  works,  the  cost  of  fuel  per  kw-hour  is  only 
0.214  cent. — Elek.  Zeit.,  Nov.  7. 

Electric  Cranes. — H.  H.  Broughton. — K  continuation  of  his 
long  serial.  In  the  present  installment  the  author  deals  with 
the  important  question  of  the  rating  of  motors  for  crane  work. 
The  ratio  between  the  working  at  full-load  in  the  time  occupied 
for  a  complete  cycle  of  operations  and  the  time  of  the  cycle 
itself  is  termed  the  "load  factor,"  and  this  method  of  rating 
is  explained.  A  comparison  is  also  given  showing  the  mislead- 
ing results  obtained  by  the  usual  method  of  specifying  a  full- 
load  test  for  a  certain  period.  Tables  referring  to  motors  of 
English  make  are  given  in  explanation  of  these  points. — Lond. 
Electrician,  Nov.  8. 
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Motors. — J.  T.  Mould. — A  paper  read  before  the  Association 
of  Egineers-in-Charge  on  the  starting,  regulating  and  stopping 
of  continuous-current  motors.  The  construction  of  starting 
switches  and  the  proper  dimensioning  of  the  steps  is  discussed 
and  rules  are  given  on  the  best  type  of  motor  and  the  best 
method  of  control  for  driving  different  kinds  of  machines. — 
Lond.  Electrician,  Nov.  8. 

Traction. 

Tube  Railti'ays  in  London. — A  table  giving  details  of  the 
financial  results  of  the  various  tube  railways  in  London,  From 
a  comparison  with  tramw-ay  returns,  it  would  appear  at  first 
sight  that  very  satisfactory  results  should  be  obtained,  since 
the  cost  of  working  in  no  case  exceeds  14  cents  per  car-mile,  and 
in  one  case  falls  as  low  as  6.784  cents.  However,  the  revenue 
is  in  several  cases  correspondingly  low,  and  there  is  a  need  for 
a  general  increase  in  the  receipts.  Although  in  the  case  of  two 
tubes  the  ratio  of  working  expenses  to  receipts  is  only  47.9  and 
49.6  per  cent,  respectively,  on  another  tube  it  is  actually  71  per 
cent.  On  the  London  County  Council  tramways  the  corre- 
sponding ratio  is  65  per  cent,  which  is  not  by  any  means  per- 
fectly satisfactory.  When  the  very  much  greater  capital  expen- 
diture per  mile  of  route  of  the  tube  railways  is  considered,  it 
is  evident  that  as  the  working  expenses  are  not  likely  to  de- 
crease, there  must  be  a  considerably  increased  good  return  on 
the  capital  invested.  The  extent  to  which  the  majority  of  the 
lines  are  handicapped  by  their  excessive  capital  expenditure  may 
be  gathered  from  the  fact  that  this  expenditure  is  in  round 
figures  $3,000,000  per  mile  of  route,  and  the  number  of  car- 
miles  run  per  year  per  mile  of  route  is  about  6000.  Conse- 
quently, a  sum  of  about  5  cents  per  car-mile  must  be  earned  to 
pay  I  per  cent  on  the  capital,  apart  from  working  expenses. 
Two  of  the  tubes  are  in  a  somewhat  better  condition,  since  the 
corresponding  costs  are  2.34  and  2.68  cents,  respectively.  As  to 
the  cost  of  maintenance,  the  newest  tube  has  a  value  per  car- 
mile  for  maintenance  of  track  of  nearly  two  and  one-half  times 
as  great  as  in  the  case  of  the  oldest  tube.  The  larger  cars  in 
use  may  have  somewhat  to  do  with  it. — Lond.  Electrician, 
Nov.  8. 

Traffic  Estimates. — W.  Mattersdorff. — A  statistical  investi- 
gation of  the  different  factors  on  which  traffic  on  electric 
street  railways  depends,  so  as  to  permit  an  estimate  of  the 
traffic  to  be  expected  on  a  new  street  railway.  The  number  of 
passengers  carried  per  year  increases  with  the  square  of  the 
number  of  inhabitants  of  a  city  up  to  500,000  inhabitants;  after 
that  it  increases  directly  with  the  number  of  inhabitants.  The 
number  averages  67,000,000  trips  per  year  for  500,000  in- 
habitants. A  similar  relation  exists  between  car-miles  and  the 
number  of  inhabitants.  The  author  introduces  the  term  "pas- 
senger traffic  density,"  which  is  defined  as  the  total  number 
of  passengers  per  year  multiplied  by  the  length  of  the  road 
and  divided  by  the  number  of  car-miles  per  year. — Etek.  Zeit., 
Oct.  24. 

Electric  Gasoline  Automobiles. — J.  Bethenod. — Gasoline 
automobiles  may  be  equipped  with  a  dynamo  and  a  storage  bat- 
tery so  that  the  dynamo  may  act  either  as  generator  or  to  store 
up  the  excess  energy  of  the  gasoline  engine  in  the  battery  or 
as  motor,  being  driven  by  the  battery  to  aid  the  gasoline  engine 
when  more  power  is  rei,uired.  The  author  gives  a  graphical 
representation  of  the  properties  of  such  a  system.— L'Eclairage 
Elcctrique,  Oct.  5. 

Foil  Signalling  Apparatus. — A  description  of  a  new  form  of 
auxiliary  signalling  apparatus  in  which  the  signals  arc  repeated 
in  the  cab  of  the  locomotive,  both  at  the  home  and  distant 
signals,  which  is  in  experimental  use  on  the  Southeastern  & 
Chatham  Railway.  Telephonic  communication  between  the 
signal-box  and  the  driver's  cab  is  also  provided  for. — Lond. 
Elcc.  Eng'ing,  Nov.  7. 

Electrophyslcg  and  MaKnetiim. 

Ratio  of  the  Electromagnetic  tn  the  Electrostatic  Unit  of  Elec- 
tricity.— E.  B.  Rosa  and  N.  E.  Dorsey. — The  conclusion  of 
their  long  account  of  an  experimental  redetermination  of  the 
ratio  of  the  electromagnetic  to  the  electrostatic  unit   of  elec- 


tricity. In  the  present  instalment  the  determination  of  capaci- 
ies  in  electromagnetic  measure  is  described  and  the  ratio  of  the 
two  units  is  determined  from  the  electromagnetic  and  the  elec- 
trostatic measurements.  Their  final  result  is  2.9963  X 10" 
[-cm  intern  ohml*  j^  ^.^  ^^  ^  ^^^  ^^  ^^  referred  to  vacuo 
L  sec  J 

2.9971  X  10",  while  the  results  of  former  experimenters  are  as 
follows : 

Himstedt   30057  X  10" 

Rosa    3.0000  X  10" 

Thomson  and  Searle  2.9960  X  lo^** 

H.  Abraham   : 2.9913  X  io^° 

Pollat 3.0092  X  10" 

Perot  and  Fabry.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.".'.'.'.'! !!'.!!!!!!!!! '■!!'.'..!  .2^99/8  X  10" 

Mean    30001  X  10" 

It  will  be  seen  that  the  value  obtained  by  the  present  experi- 
menters is  a  little  more  than  i  in  1000  less  than  the  mean  value 
of  the  former  determinations.  All  the  above  results  refer  to 
air.  On  the  other  hand,  the  various  determinations  of  the 
velocity  of  light  in  vacuo  have  given  the  value  2.9986  X  10"  cm 
per  second  with  an  accuracy  of  1  in  10,000.  This  differs  from 
the  authors'  value  for  the  ratio  of  the  electric  units  by  5  parts 
in  10,000,  with  a  possible  uncertainty  of  2  parts  in  10,000.  The 
same  issue  contains  a  critical  comparison,  by  the  same  authors, 
of  the  various  methods  of  determining  the  ratio  of  the  electro- 
magnetic to  electrostatic  unit  of  electricity. — Bulletin,  Bureau  of 
Standards,  'Vol.  Ill,  No.  4,  October. 

Thermoelectricity  of  iWickel.—H.  Pecheux.— The  thermoelec- 
tric properties  of  nickel  are  peculiarly  subject  to  masking  by 
metallic  impurities.  The  author  has  studied  the  effect  of  these 
impurities,  more  especially  in  connection-  with  his  copper-nickel 
pyrometer.  Among  the  specimens  of  commercial  nickel  in- 
vestigated, the  most  fusible  one  contained  0.8  per  cent  of  cop- 
per, 0.2  per  cent  of  carbon  and  silicon,  and  traces  of  iron  and 
cobalt.  The  least  fusible  contained  1.5  per  cent  of  iron,  0.5 
per  cent  of  cobalt,  o.i  per  cent  of  carbon  and  silicon,  and  traces 
of  copper.  The  fusible  specimen  was  brittle,  and  both  were 
hard.  The  curves  of  e.  m.  f.  of  both  specimens  intersect  at 
200  deg.  Annealing  for  20  hours  at  640  deg.  has  the  effect  of 
rendering  the  e.  m.  f.'s  constant,  so  that  a  useful  and  constant 
thermoelectric  pyrometer  may  be  made  with  either  specimen,  but 
their  readings  may  show  differences  of  some  8  per  cent  accord- 
ing to  composition.  An  even  more  marked  effect  is  shown 
when  both  cobalt  and  copper  are  present  as  impurities.  This 
is  accompanied  by  a  marked  change  in  the  resistivity. — From 
Comptes  Rendus,  Oct.  7;  abstracted  in  Lond.  Elec.  Eng'ing, 
Oct.  31. 

Thermoelectricity. — W.  D.  Henderson. — A  second  paper  on 
the  thermoelectric  behavior  of  metals  in  solutions  of  their  salts. 
In  the  present  paper  cadmium  amalgam  in  a  solution  of  cad- 
mium sulphate  is  investigated.  The  conditions  were  found  to  be 
the  opposite  of  those  which  obtain  in  the  case  of  silver,  for- 
merly investigated.  He  shows  that  the  thermo-electromotive 
force  observed  cannot  be  accounted  for  on  the  assumption  of 
an  increase  of  osmotic  pressure. — Physical  Review,  November. 

Silicon. — F.  G.  Wick. — The  first  of  a  series  of  papers  on 
electric  properties  of  metallic  silicon.  In  the  present  install- 
ment the  thermoelectric  behavior  of  silicon  is  dealt  with.  It  is 
thermoelectrically  negative  with  respect  to  copper;  the  direction 
of  the  current  is  from  silicon  to  copper  through  the  hot  junc- 
tion. The  thermal  e.  m.  f.  generated  by  a  lead-silicon  junction 
is  very  large. — Physical  Review,  November. 

Effect  of  Vibration  upon  Magnetisation. — J.  Russell. — An  ac- 
count of  an  experimental  investigation  of  the  superposition  of 
mechanical  vibrations  and  of  high-frequency  electric  oscilla- 
tions upon  magnetization,  and  conversely  in  iron  and  steel  and 
nickel.  Two  methods  were  used,  in  the  first  of  which  mechanical 
vibrations  are  superposed  upon  a  constant  field.  The  effects  of 
the  mechanical  vibrations  or  of  the  electric  oscillations,  super- 
posed at  all  stages  of  the  normal  loop,  are  to  lessen  those  dif- 
ferences of  magnetization  to  which  hysteresis  without  vibrations 
has  already  given  rise.  In  the  second  method,  a  change  of  field 
is  superposed  upon  mechanical  vibrations  permanently  acting. 
In  this  case  the  results  cannot  be  concisely  stated  in  terms  of 
hyslcrcsis.     They   are,   however,  subject   to  the  condition   that 
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vibrations  or  oscillations  increase  the  differential  permeability 
in  low  fields,  and  decrease  it  in  high  fields.  In  sufficiently  high 
fields  vibrations  or  oscillations  must  delay  demagnetization.— 
Phil.  Magasine,  October. 

Current  and  Friction.— V.  R.  Heyl.— A  further  paper  in  his 
series  on  some  physical  properties  of  current-bearing  matter. 
In  the  present  paper  the  author  discusses  the  effect  of  a  cur- 
rent upon  friction  between  a  solid  and  a  liquid,  the  liquid 
being  mercury  and  the  solid  either  carbon  or  iron.  In  the 
case  of  carbon  a  change  of  friction  is  observed  as  result  of 
the  current,  but  this  can  be  accounted  for  as  an  effect  of  the 
heat  at  the  liquid-solid  contact  surface.  This  is  confirmed  by 
the  absence  of  any  effect  of  current  upon  friction  in  the  case 
of  iron,  where  the  heating  effect  is  negligible. — Physical  Rcvicn', 
November. 

Radiations.— R.  T.  Bkatty,  J.  .-X.  Crowther,  J.  Kunz,  R.  D. 
Kleemax.— Four  papers  on  various  kinds  of  radiations.  Beatty 
gives  an  account  of  an  experimental  investigation  of  secondary 
Roentgen  radiation  in  air.  Crowther  deals  with  the  secondary 
Roentgen  radiation  from  gases  and  vapors.  Kunz  discusses  an 
abrupt  limit  of  distance  in  the  power  of  the  positive  rays  to 
produce  prosphorescence.  Kleeman  deals  with  the  secondary 
cathode  rays  emitted  by  substances  when  exposed  to  the  gamma 
rays. — Phil.  Magasine,  November. 

Electrochemistry  and  Batteries. 

Fixation  of  Atmospheric  Nitrogen. — A  summary  of  a  large 
number  of  recent  publications  on  this  subject.  Some  notes  are 
given  on  recent  developments  in  processes  using  electric  dis- 
charges through  air.  Another  method  of  fixation  of  atmos- 
pheric nitrogen  is  the  production  of  calcium  cyanamide.  To 
produce  this  Frank  and  Caro  simply  treat  commercially  cal- 
cium carbide  with  nitrogen.  Others  have  suggested  some  addi- 
tions to  increase  the  yield.  Calcium  chloride  and  calcium  fluo- 
ride appear  to  be  the  best  additions.  The  reasons  of  their 
action  are  discussed.  A  simple  method  of  isolating  argon 
from  air  is  to  heat  calcium  carbide  containing  10  per  cent  of 
calcium  fluoride  in  a  retort  to  800  deg.  C,  and  to  introduce  pure 
dried  atmospheric  air.  The  oxygen  and  the  nitrogen  are 
absorbed  by  the  carbide  and  there  remains  nothing  but  the 
argon  and  the  other  noble  gases. — Electrochem.  and  Met.  hid., 
November. 

Nitric  Acid  from  Air.—'l.  Moscicki. — A  long  illustrated  de- 
scription of  his  experiments  on  the  production  of  nitric  acid 
by  electric  discharges  through  air.  These  experiments  have 
been  made  during  the  last  seven  years  in  Freiburg,  in  Switzer- 
land, on  a  somewhat  large  experimental-  scale.  The  author 
first  endeavored  to  use  high-frequency  high-tension  discharges 
with  the  aid  of  special  arrangements  of  condensers  and  in- 
ductance coils.  This  system  was  a  failure,  however,  on  account 
of  the  high  cost  of  the  electrical  apparatus  required.  He  then 
took  up  a  new  system  in  which  an  electric  arc  is  used,  which 
is  magnetically  deviated.  The  arc  plays  between  two  concentric 
copper  rings  which  act  as  electrodes.  A  magnetic  field  is  pro- 
vided perpendicular  to  the  plane  of  the  two  rings,  and  the 
arc  is  thereby  caused  to  revolve  around  in  the  annular  space 
between  the  two  rings  so  as  to  give  the  impression  of  a  lumin- 
ous ring.  The  yield  is  as  good  as  with  the  Birkeland-F.yde 
process,  and  the  author  hopes  to  be  able  to  improve  \l.—Elek.  ' 
Zcit.,  Oct.  17,  24,  31. 

Electric  Steel. — FitzGerai.d  and  Bennie. — .\t  the  present 
time  the  direct  production  of  steel  from  ores  is  impossible 
owing  to  certain  technical  difficulties,  but  by  applying  the  Lash 
process  for  the  production  of  steel  in  the  open-hearth  furnace 
with  suitable  modifications  for  the  electric  furnace,  it  is  be- 
lieved that  the  problem  can  be  solved.  A  comparison  of  the 
cost  of  the  Lash  process  in  the  open-hearth  furnace  and  in  the 
electric  furnace  shows  that  in  the  latter  very  much  less  pig  iron 
is  required  and  that  the  corresponding  saving  in  the  cost  of 
raw  materials  is  apparently  sufficient  to  pay  for  the  treatment  in 
the  electric  hnnact.— Electrochem.  and  Met.  hid.,  November. 

Electric  Furnace.— A  note  on  a  proposition  by  Saklatwalla  to 
employ  refractory  oxides  (such  as  are  used  as  filaments  in  the 


Nernst  lampj  for  resistors  in  electric  furnaces.  Since  they 
become  conductors  only  at  high  temperatures,  they  must  be 
preheated.  For  this  reason  a  furnace  is  suggested  in  which 
the  temperature  is  raised  step  by  step.  The  lowest  range  of 
temperature  is  obtained  by  means  of  nickel  as  resistor  mate- 
rial, the  next  range  by  tin  oxide,  which  becomes  a  fair  con- 
ductor above  600  deg.  C,  and  the  highest  range  of  temperature 
by  means  of  magnesia,  which  becomes  a  good  conductor 
above  1500  deg.  C. — Electrochem.  and  Met.  Ind.,  November. 

Copper  Refining. — J.  W.  Richards. — A  full  discussion  of 
electrolytic  refining  of  impure  copper,  which  subject  lends  itself 
very  well  to  calculation.  The  author  discusses  the  energy 
absorbed  by  the  electrolyte  and  the  energy  lost  in  contacts  and 
in  conductors. — Electrochem.  and  Met.  Ind.,  November. 

Bunscn  Society. — An  account  of  the  annual  meeting  of  the 
German  Bunsen  Society,  in  Hamburg,  with  abstracts  of  the 
papers  presented.  Among  them  was  a  symposium  of  numer- 
ous papers  on  radioactivity  and  disintegration  of  atoms.  A 
paper  by  Foerster  deals  with  the  influence  of  temperature  on 
metal  deposition. — Electrochem.  and  Met.  Ind.,  November. 
Units,  Measurements  and  Instruments. 

Cosine  Flicker  Photometer. — J.  S.  Dow. — The  illumination  of 
the  white  surface  employed  in  any  photometer  is  inversely  pro- 
portional to  the  square  of  the  distance  of  the  source  of  light 
from  the  illuminated  surface  and  directly  proportional  to  the 
cosine  of  the  angle  between  the  rays  of  light  striking  the  sur- 
face and  the  normal  to  the  surface.  Hence,  when  measuring 
the  intensity  of  a  source  of  light,  we  may  either  v^ry  the  dis- 
tance, in  which  case  the  inverse  square  law  is  used,  or  we  may 
vary  the  angle  of  the  rays  with  the  normal  to  the  surface,  in 
which  case  the  cosine  law  is  utilized.  The  latter  arrangement 
has  the  advantage  that  a  photometer  may  be  kept  stationary 
and  the  illumination  of  the  photometrical  surfaces  adjusted  in 
the  photometer  itself.  The  two  sides  of  the  rectangular  Ritchie 
wedge,  W,  in  Fig.  5,  are  illuminated  by  the  two  sources  A,  B. 
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FIG.    5. — FLICKER  PHOTOMETER. 

Above  the  wedge  a  45  deg.  mirror,  M,  is  placed  so  that  the  ob- 
server's eye  at  E  sees  an  image  of  the  illuminated  surfaces  re- 
flected in  this  mirror.  The  wedge  is  arranged  to  rotate  about 
the  line  of  intersection  of  the  photometrical  surfaces  as  a  hori- 
zontal axis.  To  the  observer,  therefore,  this  line  appears  sta- 
tionary as  the  wedge  is  rotated.  Suppose  now  that  the  two 
sources  A,  B,  are  equidistant  from  the  wedge.  Then,  if  the  in- 
tensities of  the  two  sources  are  the  same,  photometrical  balance 
is  obtained  when  the  wedge  is  placed  symmetrically  about  a 
vertical  axis,  as  shown.  If,  however,  A  is  the  brighter  of  the 
two  sources,  the  wedge  must  be  rotated  in  a  clockwise  direction, 
so  that  the  rays  from  A  strike  the  surface  presented  towards  A 
more  obliquely  than  before,  while,  conversely,  the  rays  from  B 
strike  the  surface  presented  less  obliquely.  Let  45  deg.  be  the 
inclination  of  either  surface  to  the  vertical,  when  the  wedge  is 
in  its  symmetrical  position.  Then  by  turning  the  wedge  until 
equal  brightness  of  the  two  illtmiinating  surfaces  is  obtained, 
the  angle  of  rotation  indicates  the  ratio  of  the  intensities  of  the 
two  sources  of  light.  This  ratio  equals  the  ratio  of  cosine 
(45  — ")  to  cosine  (45 -f- o)  if  a  is  the  angle  by  which  the 
wedge  was  turned.  The  instrument  may  be  used  either  on  the 
equality  of  brightness  or  on  the  flicker  principle.  .\s  shown  in 
Fig.  6,  the  image  of  the  wedge,  as  formed  by  the  mirror,  M,  is 
outside  the  focal  length  of  the  convex  lens.  L,.  and  this,  to- 
gether with  the  lens.  L,,  forms  a  real  image  of  the  illuminated 
surfaces  in  the  plane  of  the  aperture  at  A.  The  eye  of  the  ob- 
server applied  to  the  third  lens.  Z.,,  sees  a  magnified  image  of 
the  aperture  and  the  illuminated  surfaces— both  simultaneously 
in  focus.     If.  now,  an  observer  is  comparing,  say.  a  red  source 
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with  a  green  one,  the  field  of  view  appears  to  him  as  shown 
in  Fig.  7,  o  when  the  lens  Li  is  stationary.  He  then  adopts  as 
photometric  balance  the  position  of  the  photometer-wedge  in 
which  the  red  and  green  fields  appear  equally  bright.  The  ele- 
ment of  flicker  may,  however,  be  introduced  by  modification  of 
the  method  due  to  Rood.     The  lens  Li  is  mounted  on  springs 


FIG.   6. — FUCKER  PHOTOMETER. 

and  attached  to  a  cord  passing  over  a  pin  mounted  eccentrically 
on  the  pulley  of  a  small  electric  motor.  When  the  motor  is 
caused  to  rotate  the  lens  oscillates  to  and  fro,  and  the  boundary 
between  the  photometrical  surfaces  appears  to  oscillate  with  it. 
A  band  of  flicker  is  thus  produced,  and  the  field  of  view  as- 
sumes the  appearance  shown  at  b  in  Fig.  7.  The  observer  may 
then  judge  the  position  of  photometric  balance  by  observing  the 
cessation  of  flicker  in  the  band.  Or  he  may  drive  the  motor 
so  fast  that  all  flicker  disappears  and  the  intermediate  band 
merely  assumes  a  color  intermediate  between  that  present  in 
the  two  adjacent  portions  of  the  field  of  view.  He  may  then 
use  this  intermediate  color  to  assist  him  in  his  decision  as  to 
the  exact  point  when  all  three  .sections  of  the  field  of  view'  ap- 
pear equally  bright.  When  the  instrument  is  used  on  the 
equality  of  brightness  or  on  the  flicker  principle,  the  agreement 
between  the  results  of  the  two  methods  is  very  close  unless 
there  is  a  great  difference  of  colnr  in  the  two  sources  of  light. 


FIG,   7. — FLICKER   PHOTO.METER. 

For  very  widely  different  colors,  there  is  some  discrepancy  be- 
tween the  results  of  the  two  methods,  but  the  flicker  method 
gives  rise  to  the  most  consistent  results. — Phil.  Magazine, 
November. 

Potentiometer  Installation.— W.  P.  White.— .\  discussion  of 
a  potentiometer  installation  especially  for  high-temperature  and 
thermoelectric  work.  For  the  most  accurate  pyrometry,  with 
temperatures  up  to  1600  deg.,  the  direct -reading  pyrometer  is 
not  sufficiently  sensitive,  the  resistance  thermometer  has  not 
suflicicnt  range  and  is,  moreover,  too  bulky  for  the  best  melt- 
ing-point work.  A  thermoelement  with  a  potentiometer  is  the 
most  satisfactory  measuring  apparatus.  The  most  characteris- 
tic requirement  in  melting-point  and  calorimclric  work  at  high 
temperatures  is  rapidity.  This  is  secured  (a)  by  proper  selec- 
tion and  arrangement  of  the  galvanometer,  periods  of  five  sec- 
onds being  almost  necessary  and  being  readily  obtained;  (b) 
by  the  use  of  switches  to  exchange  thermoelements,  adjust 
zero,  etc.,  <c)  by  relying  upon  the  galvanometer  for  as  much 
of  the  reading  as  possible,  so  as  to  minimize  potentiometer 
manipulation.  For  this,  constant  galvanometer  sensibility,  and, 
therefore,  constant  resistance  in  the  branch  circuit  of  the  po- 
tentiometer  is   needed.     An   adjusting    rheostat   in    the   circuit 


secures  this  result  fairly  well  for  ordinary  potentiometers, 
whose  branch  circuit  resistance  is  variable.  External  leakage  can 
be  absolutely  prevented  and  internal  leakage  greatly  diminished 
by  equipotential  shields,  which  interpose  a  continuous  metallic 
surface  between  the  circuit  and  the  source  of  disturbance.  In- 
ternal leakage  also  decreases  with  the  resistance  of  the  poten- 
tiometer. The  constancy  of  the  potentiometer  storage  cell  is  in- 
creased by  a  wrapping  which  protects  it  from  temperature 
changes.  With  galvanometers  of  familiar  commercial  types,  a 
sufficiently  short  period,  five  seconds,  with  satisfactory  critical 
resistance  and  sensibility,  can  be  obtained  with  a  high-resist- 
ance potentiometer.  Either  an  especially  good  galvanometer 
or  potentiometer  of  low  resistance  makes  possible  a  somewhat 
better  adjustment.  A  slide-wire  potentiometer  is  very  unde- 
sirable in  rapid  work,  and  especially  in  melting-point  and 
calorimetric  determinations.  By  confining  the  range  of  the 
potentiometer  to  that  actually  needed  in  thermoelectric  work,  an 
instrument  of  almost  ideal  convenience  and  usefulness  can  be 
obtained  at  relatively  low  cost.  It  has  constant  galvanometer 
sensibility,  low  resistance  and  ease  of  manipulation,  and  can  be 
used  on  two  circuits  alternately  without  resetting. ^P/iy.sif<i' 
Review,  November. 

Discharge  of  Electricity. — J.  Zeleny. — .\ii  account  of  an  ex- 
perimental investigation  of  the  discharge  of  electricity  from 
pointed  conductors  different  in  size.  The  author  finds  it  pos- 
sible to  select  conditions  for  the  discharge  from  pointed  con- 
ductors so  that  the  numerical  results  obtained  may  readily  be 
reproduced  with  new  points  and  apparatus.  This  is  made  pos- 
sible for  the  most  part  by  using  terminals  of  such  a  simple  and 
definite  shape  that  they  may  easily  be  duplicated  with  sufficient 
accuracy.  For  this  purpose  it  has  been  found  that  terminals 
made  of  cylindrical  wires  of  a  sufficient  length,  with  their  ends 
cither  rounded  or  plain,  are  very  convenient  and  give  regular 
results  depending  only  upon  the  diameters  of  the  wires.  Curves 
are  given  from  which  it  is  possible  to  find  the  current  that 
will  be  produced  in  dry  air,  under  the  .normal  conditions  given, 
from  a  point  of  any  size  up  to  2  mm.  in  diameter,  for  any  given 
potential.  Corrections  are  also  given  by  means  of  which  it  is 
possible  to  extend  the  results  tb  any  temperature  usually  found 
in  the  room  and  to  a  considerable  range  of  pressures  near 
that  of  the  atmosphere.  Voltages  may  be  determined  with  fair 
accuracy  by  measuring  the  current  in  a  point  of  known  size 
and  using  a  potential-current  curve  drawn  for  the  particular 
point  by  the  aid  of  the  results  here  given.  The  potential  re- 
quired to  start  a  discharge  and  the  diameter  of  the  point  are  so 
related,  at  least  for  a  limited  range,  that  the  minimum  poten- 
tials minus  a  constant  are  proportional  to  the  square  roots  of 
the  diameters  of  the  points.  This  relation  holds  especially  well 
for  points  with  plane  end.  The  relation  between  the  current  / 
at  a  point  and  its  potential  V  may  be  represented  quite  well 
for  the  positive  discharge  from  any  point  by  Warburg's  for- 
mula, Iz=aV  {V  —  M),  where  .1/  is  the  minimum  voltage  re- 
quired to  start  the  current  and  a  is  a  constant.  This  formula 
is  extended  to  include  a;  once  terminals  of  all  sizes,  by  changing 
the  constant  "a"  to  a  (i-f-M).  where  d  is  the  diameter  of  the 
terminal  and  a  and  b  are  new  constants. — Physical  RcTiew. 
November. 

Telegraphy,  Telephony  and  Signals. 

Electrical  Transmi.fsioit  of  Pictures. — .\.  Korn. — .\n  article 
on  his  apparatus  for  the  electrical  transmission  of  photographs. 
In  its  elements  the  apparatus  consists  of  a  pair  of  glass  cylin- 
ders, one  nt  each  end  of  the  line,  having  a  helical  ntotion  of 
such  a  kind  that  every  clement  of  the  surface  of  each  is  brought 
in  succession  under  a  l)cam  of  light  from  a  Nernst  lamp  placed 
over  it,  and  the  movements  of  the  two  cylinders  are  exactly 
synchronized.  The  cylinder  at  th^  sending  end  carries  on  a 
transparent  film  the  picture  to  be  transmitted.  That  at  the 
receiving  end  carries  a  sensitive  film,  and  the  light  from  its 
lamp  is  intercepted  by  a  screen  carried  on  the  wire  of  a  string 
galvationietrr  placed  in  the  line  circuit,  so  that  the  amount  of 
light  falling  on  this  sensitive  receiving  film  varies  with  the  cur- 
rent in  the  line.  The  beam  of  light  at  the  transmitting  end, 
after  passing  through  the  picture  film,  falls  on  a  selenium  cell 
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inside  the  cylinder,  so  that  the  amount  of  light  falling  on  the 
cell,  and,  consequently,  the  resistance  of  the  cell,  varies  with 
the  density  of  the  particular  element  of  the  film  found  under 
the  lamp  at  that  moment.  The  selenium  cell  and  a  storage  bat- 
tery are  placed  in  the  line  circuit,  and  the  current  in  the  line 
varies  continuously  with  the  density  of  elements  of  the  picture 
as  they  are  brought  in  succession  under  the  lamp  by  the  rota- 
tion of  the  cylinder.  This  line  current,  by  displacing  more  or 
less  the  screen  of  the  string  galvanometer  at  the  receiving  end, 
regulates  the  amount  of  light  falling  on  the  element  of  the 
sensitive  film,  and  thereby  the  density  of  the  photographic  nega- 
tive is  produced.  The  two  principal  problems  presented  are  (i) 
the  synchronizing  of  the  cylinders,  and  (2)  the  regulation  of 
the  action  of  the  selenium  cells  in  such  a  way  that  the  density 
of  the  negative  produced  shall  correspond  to  that  of  the  film 
at  the  transmitting  end,  element  to  element.  As  to  the  method 
of  obtaining  synchronism,  the  receiving  cylinder  runs  a  little 
faster  than  the  transmitter,  is  checked  by  a  pawl  near  the  end 
of  each  revolution,  and  starts  the  ne.xt  revolution  in  exact 
synchronism  with  the  transmitter;  that  part  oi  the  receiving 
cylinder  which  comes  under  the  lamp  during  the  regulating 
period  is  not  used  for  the  picture.  The  regulation  of  the 
selenium  cell  is  a  much  more  complicated  matter,  since  its  re- 
sistance at  any  instant  is  not  simply  a  function  of  its  illumina- 
tion at  each  instant,  but  depends  upon  its  previous  history; 
and  the  effect  of  any  change  of  illumination  is  not  instanta- 
neous, but  requires  time  to  produce  its  .effect.  In  Fig.  8  a  Wheat- 
stone's  quadrilateral  is  constructed  of  two  similar  selenium  cells, 
Se,  I  and  Se,  2,  and  a  continuous  sliding  resistance  R,R;.  A 
battery  of  accumulators  is  connected  as  shown.  The  bridge 
ABCD  includes  a  string  galvanometer,  B,  whose  wire  carries 
a  screen,  the  line  wires,  the  distant  receiving  apparatus  C,  and 
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FIG.    8. — TRANSMISSION    OF    PICTURES    BY    ELECTRICITY. 

the  sliding  contact  D.  Se,  1  is  the  cell  of  the  transmitting  in- 
strument, illuminated  by  the  light  passing  through  an  element 
of  the  picture.  Se,  2  is  an  independent,  but  similar  cell,  illumi- 
nated by  light  from  another  lamp,  whose  light,  however,  is  in- 
tercepted by  the  screen  carried  on  the  wire  of  the  string  gal- 
vanometer C,  so  that  the  illumination  of  Se,  2  is  proportional 
to  the  displacement  of  B;  that  is,  to  the  line  current.  The  posi- 
tion of  D  and  the  resistance  of  the  line  are  now  adjusted,  so 
that  the  illumination  of  Se,  I,  Se,  2  are  equal  when  the  element 
of  the  picture  under  transmission  is  one  having  a  mean  density. 
The  illumination  of  the  sensitive  receiving  film  is  then  adjusted 
to  give  a  corresponding  density  to  the  negative — that  is,  when 
an  element  of  the  picture  of  about  the  mean  density  is  being 
properly  transmitted,  the  illumination  of  the  two  equal  cells, 
Se,  I  and  Se,  2,  are  equal.  Now,  as  the  cylinder  of  the  trans- 
mitting instrument  revolves  and  different  elements  of  the  pic- 
ture come  into  operation,  the  light  falling  upon  Se,  i  varies 
continually,  up  and  down,  about  the  mean  value  for  which  the 
above  adjustment  was  supposed  to  be  made;  and  the  current  in 
the  bridge  and  line,  and  the  illumination  of  Se,  2  will  also  vary 
up  and  down  about  their  mean  values.  Calling  the  difference, 
excess  or  defect,  of  the  bridge  current  from  its  mean  value  a, 
and  the  conductivities  of  the  cells  Ci,  cj,  we  may  assume  as  a 
first  approximation  that  .0  is  proportional  to  Ci  —  c~..  The 
author  finds  that  the  conductivity  of  a  cell  may  be  represented 
by  a  formula,  C  -\-ki  +  Kl,  where  1  is  the  difference  between 
the  instantaneous  value  of  the  illumination,  and  its  mean 
value,  /,  a  function  of  the  previous  illumination,  C,  k,  K  are 
constants.  As  Se,  i  and  Se,  2  are  similar,  the  constants  C,  k,  K 
have  the  same  values  in  each.  The  illumination  of  both  Se,  i 
and  Se,  2  oscillates  about  a  mean  value,  the  same  for  the  two. 


and  it  appears  that  under  these  circumstances  the  values  of  / 
may  be  treated  as  being  equaL    Writing,  then, 
c,-C+ki  +KI 
c,  =  C  +  ki'  +  KI 
and  remembering  that  i^  is  proportional  to  a  and  to  c,  —  Cz  by 
the  construction  of  the  apparatus,  we  find  that  a  is  proportional 
to  I.    That  is,  the  excess  of  the  line  current  over  its  mean  value 
is  proportional  to  the  excess  of  the  illumination  of  Se,  i  over 
its  mean  value;  and  it  is  clearly  only  a  matter  of  adjustment  to 
make  the  total  line  current  proportional  to  the  total  instanta- 
neous value  of  the  illumination  of  Se,  1.    In  this  way  the  use  of 
two  equal  cells  permits  the  elimination  of  the  effects   of  the 
inertia  of  either.     A  detailed  diagram  of  the  whole  apparatus 
is  given. — Lond.  Electrician,  Nov.  8. 

Magtictic  Oscillators. — J.  A.  Fleming. — An  abstract  of  a 
(British)  Physical  Society  paper  on  magnetic  oscillators  as 
radiators  in  wireless  telegraphy.  An  open  or  Hertzian  oscil- 
lator is  called  an  "electric  oscillator,"  because  the  effects  pro- 
duced in  space  are  due  in  part  to  the  potential  of  the  free 
charges  at  the  ends.  A  closed-circuit  oscillator  is  called  a 
"magnetic  oscillator"  because  the  effects  it  produces  are  wholly 
due  to  current.  Hertz  has  given  a  formula  for  the  open  elec- 
tric oscillator,  and  the  present  author  shows  that  a  similar  for- 
mula holds  good  for  the  closed-circuit  magnetic  oscillator.  The 
radiation  from  the  open  oscillator  varies  as  the  square  of  the  fre- 
quency, and  that  from  the  closed  one  as  the  fourth  power.  The 
paper  describes  experiments  made  with  flat  square  coils  of 
various  sizes  used  as  magnetic  oscillators  in  the  quadrangle  of 
University  College,  London.  In  one  circuit  undamped  oscilla- 
tions were  set  up  by  means  of  a  Poulsen  arc,  and  the  induced 
oscillations  created  in  the  other  circuit  at  a  distance  were  de- 
tected and  measured  by  means  of  the  author's  oscillation-valve 
or  glow-lamp  detector.  The  distance  separating  the  two  circuits 
was  varied  from  about  50  ft.  to  250  ft.  Curves  were  obtained 
showing  how  the  secondary  current  varied  with  the  distance  of 
the  circuits  apart  and  with  their  relative  position.  It  was  shown 
that  the  inductive  effect  was  greatest  when  the  flat  coils  were 
in  a  horizontal  position,  and  at  a  certain  distance  above  the 
earth.  The  law  of  variation  with  distance  proved  to  be  between 
the  inverse  cube  and  the  inverse  square  of  the  distance.  It 
was  then  shown  that  increase  in  size  of  the  coils  had  a  very 
marked  action  in  increasing  the  inductive  effect,  and  also  that 
for  equal  power  the  use  of  the  spark  method  creating  inter- 
mittent oscillations  in  the  primary  gave  better  effects  than  the 
use  of  the  arc  or  undamped  oscillations.  It  was  also  show^n  that 
for  the  coils  used,  the  true  radiation  of  energy  was  very  small, 
and  therefore  that  the  distance  effects  obtained  were  due  almost 
entirely  to  magnetic  or  Faradaic  induction.  Suggestions  were 
then  made  for  increasing  the  efficacy  of  the  ordinary  inductive 
type  of  wireless  telegraphy  by  the  use  of  high-frequency  oscil- 
lations in  the  primary  circuit,  and  a  suitable  detector,  such  as 
the  author's  oscillation  valve,  combined  with  a  telephone  as  a 
receiver  in  the  secondary  circuit.  Such  a  method  would  have 
a  far  greater  reach  than  ordinary  low-frequency  alternating- 
current  inductive  telegraphy  and  would  not  be  open  to  the 
objection  of  disturbing  commercial  telephonic  circuits. — Lond. 
Electrician,  Nov.  8. 

Milan  Exposition. — An  illustrated  account  of  various  exhibits 
relating  to  telegraphy  and  telephony  at  the  recent  international 
exhibition  at  Milan.  Among  those  described  is  a  modification 
by  Bogni  of  the  Morse  apparatus  and  the  Morse  alphabet,  a 
modification  by  Dubreuil  of  the  Baudot  apparatus  for  multiple 
telegraphy,  and  various  telephonic  apparatus. — Elek.  Zcit., 
Nov.  7. 

High-Frequency  Arc. — J.  Sahulka. — An  illustrated  article  in 
which  the  author  describes  the  production  of  a  high-frequency 
arc  between  carbon  electrodes  in  the  oscillation  circuit  of  a 
Duddell-Poulsen  arc.  In  his  experiments  the  frequency  was  in- 
dependent of  the  length  of  the  arc  and  was  about  25.000.  The 
potential  difference  at  the  arc  was  only  14  volts  for  short  arc 
lengths  and  40  volts  for  a  length  of  0.5  millimeters.  From  the 
very  low  value  of  the  potential  difference  at  which  the  arc 
can  be  formed  it  must  be  concluded  that  the  half  waves  of  the 
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high-frequency    current   have    a   very   sharply   pointed    form. — 
Elek.  Zeit,  Oct.  31, 

Combination  Transformer. — E.  Muellendorff. — Describes  a 
transformer  (Mischtransformator)  with  several  primary  wind- 
ings which  carry  sinusoidal  currents  of  any  amplitude,  phase 
and  frequency,  superposed  upon  each  other  in  the  secondary 
winding.  Such  transformers  are  used,  for  instance,  for  the 
transmission  of  music.  The  author  gives  the  fundamental  equa- 
tions of  such  transformers. — Elek.  Zeit.,  Oct.  17. 


BOOK    REVIEW. 


.■\rmature  Construction.  By  H.  M.  Hobart  and  A.  G.  Ellis. 
New  York :  Macmillan  Company.  348  pages,  418"  illustra- 
tions.   Price,  $4.50. 

This  book  contains  13  chapters  dealing  with  the  mechanical 
features  of  stationary  and  revolving  armature  cores  and  coils, 
and  the  testing  of  completed  equipments.  Very  little  of  so- 
called  "theory"  is  given,  but  the  book  will  prov^  of  value  to  the 
theorist.  It  records  modern  practice  in  assembling  laminations, 
insulating  coils,  building  commutators  and  connecting  up  the 
windings.  Approximately  one-third  of  the  volume  is  devoted 
to  the  various  circuit  schemes  of  single-phase,  polyphase  and 
direct-current  armature  windings.  Most  of  the  diagrams  are 
printed  in  colors,  a  method  that  assists  greatly  in  tracing  the 
circuits.  A  brief  discussion  is  given  of  the  insulating  of  arma- 
ture conductors.  The  devices  employed  in  shaping  the  coils 
of  direct-current  and  alternating-current  armatures  are  treated 
at  great  length,  emphasis  being  placed  on  the  methods  developed 
by  the  most  successful  manufacturing  companies. 

The  book  should  prove  of  considerable  assistance  to  designers 
and  builders  of  electrical  machinery. 

Jamestown  Exposition  Awards. 

Following  is  a  list  of  awards  of  medals  to  exhibitors  at  the 
Jamestown  E.xposition : 

GOLD   MEDALS. 

Allis-Chalmers  Company — Electric  generators  and  motors. 

Aluminum  Company  of  America — Manufactured  products 
of  bauxite  and  alumina. 

Baker  &  Company — Platinum  ore  and  products. 

Babcock  &  Wilcox  Company — Water-tube  boiler,  semi- 
marine  type. 

Carborundum   Company — Metallic  silicon. 

Chas.  A.  Schiercn  &  Company — "Duxbak"  waterproof  and 
"Duxbak"  stcamproof  leather  belting. 

Carborundum  Company — Carborundum  and  manufactured 
products. 

De  Laval  Steam  Turbine  Company — Steam  turbines. 

General  Electric  Company — Motors. 

Genera!  Electric  Company — Arc  and  incandescent  lamps  and 
electric  cooking  appliances. 

Goulds  Manufacturing  Company — Power  pumps. 

Heine  Boiler  Company — Water-tube  boilers. 

International  Correspondence  Schools — System  of  technical 
instruction  by  correspond  nee. 

Kny  Schccrer  Company — Surgical  instruments,  hospital  sup- 
plies and  apparatus. 

National  Meter  Company — Nash  gas  engines  and  water 
metiers. 

.N'ewport  News  Shipbuilding  &  Dry  Dock  Company — Model 
of  ship  fully  equipped. 

Organ    Power   Company — The    Spencer   steel   "orgoblo." 

Otrto  Gas  Engine  Works — Gasoline  engines. 

R.  D.  Wood  &  Company — Gas  producers. 

Robins  Belt  Conveyor  Company — Belt  conveyor. 

Shelby  Steel  Tube  Company — Seamless  steel  tubing. 

Westin(?house  Machine  Company — Gas-producer  engines  and 
stoker. 

SILVER    MEDALS. 

Atlas   Engine  Works — Gasoline  engines. 


Automatic  Refrigerating  Company — Automatic  system  of  re- 
frigeration  and   thermostat. 

Benjamin  Electric  Manufacturing  Company — Wireless  clus- 
ters for  incandescent  lamps. 

Contractors'  Supply  &  Equipment  Company — "Little  Shaver" 
floor  scraper. 

F.  W.  Devoe  &  C.  T.  Raynolds  Company — School  water- 
color  paints. 

Jordan  Bros. — Jordan  comrautating  truing  device. 

Middletown   Machine  Company — Gasoline  engines. 

Morgan  &  Wright — Bicycle  tires,  molded  rubber  goods  and 
sundries. 

The  Bristol  Company — Bristol's  recording  voltmeters. 

Under  Feed  Stoker  Company  of  America — Under-feed  stoker. 

Wagner  Electric  Manufacturing  Company — Single-phase, 
alternating-current  motor  and  motor-generator  set. 

BRONZE  MEDALS. 

Electric  Blower  Company — Electric  forge  blower. 

General  Electric  Company — Special  motor  used  with  rock 
drill. 

Prometheus  Electric  Company — "Prometheus"  electric  air 
heaters. 


Portable  and  Switchboard  Instruments. 


The  Dongan  Electrical  Instrument  Company  of  Albany,  N.  Y., 
has  recently  placed  on  the  market  a  new  line  of  portable  and 
sw^itchboard  instruments  for  alternating  current  and  direct 
current.  Up  to  the  present  time  the  instruments  turned  out  by 
tliis  company  have  been  dampened  by  the  use  of  a  light  alumi- 
num fan  attached  to  the  needle.  By  this  method  the  needle  is 
brought  to  rest  in  about  3  seconds  after  current  is  thrown 
on  the  meter,  needle  starting  from  zero.  By  the  construction 
used  in  the  new  type  of  instrument,  the  needle  is  brought  to 
rest  instantly. 

The  instrument  is  finished  with  black  enameled  body  with 
nickel  and  black  covers ;  raised  parts  nickel,  background  black. 
The  scales  are  large,  nearly  evenly  divided,  very  clear  and 
distinct.  The  instrument  is  furnished  in  two  sizes,  the  standard 
being  8^  ins.  and  the  small  size  7  ins.  in  diameter.  Trans- 
formers can  be  furnished  with  all  alternating-current  instru- 
ments if  desired. 

The  portable  instruments  are  very  accurate  and  reliable, 
finished  in  mahogany  and  bronze;  absolutely  dead  beat  and 
ironclad,  weighing  about  2  lbs.,  measuring  6}4  ins.  by  6  ins.  at 
base.  While  these  instruments  are  of  the  alternating-current 
type,  they  may  be  used  on  direct-current  circuit  with  great 
accuracy  by  the  use  of  a  small  constant. 


Handy    Tools  for   Wiremen. 


The  line  of  standard  tools  made  by  the  North  Brothers 
Manufacturing  Company,  of  Philadelphia,  Pa.,  and  termed 
"Yankee  Tools,"  embrace  ratchet  screw-drivers,  spiral  screw- 
drivers and  hand  or  push  drills.  The  tools  are  especially  use- 
ful for  wiremen  and  other  mechanics  who  have  to  drive  screws, 
drill  holes,  etc.,  enabling  them  to  do  such  work  quickly  and 
comfortably.  The  spiral  ratchet  screw-driver  operates  to  insert 
or  to  withdraw  screws  by  pushing  the  handle.  The  direction 
of  rotation  of  the  blade  is  easily  changed  by  shifting  a  small 
slide.  The  tool  can  also  be  used  to  ratchet  screws  in  at  the 
finish  or  to  ratchet  them  out  at  the  start  when  they  may  then  be 
pushed  cither  in  or  out.  Attachments  are  also  furnished  for 
drilling  holes  and  for  countersinking  them.  Thus  a  single  tool 
does  a  variety  of  work  and  does  away  with  numerous  tools. 
For  driving  smaller  screws,  such  as  those  used  in  fastening 
push  buttons,  a  smaller  tool,  because  of  its  smaller  size  and 
weight,  is  more  desirable  and  also  because  this  smaller  tool 
has  straight  bits  which  will  pass  through  holes. 

The  hand  or  push  drills  required  for  screws  or  to  make  holes 
for  wires  lhro\igh  woodwork  are  made  in  several  styles. 
Where,  as   is  often  the  case,   holes  are   required   to  be   drilled 


1064 


ELECTRICAL      WORLD. 


Vol.-  L,  No.  22. 


through  metal,  as  well  as  wood,  the  drill  shown  in  Fig.  2  is 
most  effective.  In  the  ratchet  screw-drivers  the  friction  of  the 
mechanism  is  said  to  be  hardly  felt.  On  the  blade  is  a  knurled 
washer,  by  means  of  which  the  blade  may  be  turned  with  a 
finger  and  thumb.  This  permits  the  hand  holding  the  handle 
to  press  steadily  against  the  screw  and  prevent  it  from  wob- 
bling, while  the  thumb  and  finger  can  turn  or  ratchet  the  blade 


FIGS.    I,    2,    3    AND   4. — HANDY    TOOLS    FOR    WIREME.N. 

until  the  screw  is  well  started,  when  it  can  then  be  driven  home 
by  the  hand  on  the  handle.  A  slide  is  provided  for  changing 
the  direction  of  rotation  as  in  the  case  of  the  spiral  ratchet 
screw-driver.  The  pocket  magazine  screw-driver  shown  in 
Fig.  4  is  equipped  with  four  blades  of  different  sizes  carried 
in  the  magazine  handle.  This  is  a  handy  tool  for  adjusting 
screws  in  telephones  and  electrical  apparatus.  When  closed  it 
measures  3  ins.  long  by  5^  in.  in  diameter  and  weighs  two 
ounces. 


Wall   Case  for   Metal   Armored   Cables. 


The  wall  case  illustrated  herewith  has  been  produced  to  meet 
the  increasing  demand   for  a  case   for  use  with  metal  flexible 


FIG.    1. — WALL  CASE   hXm    METAL-ARMORED  CABLE. 

ducts  and  flexible  metal-covered  wires.  As  indicated  in  Fig.  1, 
adjustable  lugs  are  provided  for  adapting  the  case  to  old  or 
new  equipments,  and  the  "knock-outs"  are  placed  in  the  cor- 
ners.   Referring  now  to  Fig.  2,  it  will  be  noted  that,  in  placing 


the  wall  case,  the  conduit  is  drawn  through  in  the  position 
shown  by  F.  As  the  case  is-  pushed  into  tbc  opening  through 
the  wall,  the  conduit  itself  describes  an  arc  through  the  corner 
of  the  wall  case,  taking  the  position  G,  and  finally  the  position 
D.  It  is  then  held  in  place  by  clamp  E,  which  is  fastened  with 
one  screw. 
The  wall  case  can  be  inserted   in  an  opening  2  in.   x   3  in. 


FIG.   2. — PART-SECTIONAL  VIEW   OF   W.\LL  CASF. 

through  a  wood  panel,  and  the  box  can  be  quickly  and  suitably 
installed  in  a  4-in.  partition.  These  boxes  are  being  put  on 
the  market  by  the  Marshall  Electric  Manufacturing  CntTinanv 
301  Congress  Street,  Boston,  Mass. 


Portable  Air   Compressor. 

The  Victor  F.lcctric  Company,  of  Chicago,  111.,  has  perfected 
a  portable  air  compressor  outfit  shown  herewith.  The  equip- 
ment is  especially  useful  and  effective  in  cleaning  dust  and  dirt 
from  the  back  of  switchboards  and  out  of  the  windings  of 
motors  and  generators.  The  air  pump  is  driven  by  a  small 
motor  as  shown,  the  electrical  energy  being  supplied  through 
a  flexible  cord  from  the  nearest  socket.  The  pump  is  automatic 
in  its  operation,  the  electric  circuit  to  the  motor  being  controlled 
by  a  switch  which  opens  or  closes  the  circuit  at  predetermined 


VICTOR    rORTAIlLE    AIR    COMPRESSOR. 

air  pressures.  The  air  tank  is  fitted  with  a  pressure  gage  and 
a  rubber  hose  of  ample  length  for  all  ordinary  purposes.  The 
complete  outfit  is  mounted  on  a  substantially  built  truck  by 
means  of  which  it  may  be  readily  moved  from  place  to  place. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  IX  TRADE.— Actual  business  throughout  the 
country,  both  wholesale  and  retail,  showed  some  improvement, 
and  a  more  hopeful  sentiment  was  reported.  In  wholesale  trade 
circles  there  was  an  evident  indisposition  to  do  business  for 
future  periods.  Retail  trade  felt  the  effect  of  the  smaller 
movement  of  cereals  from  the  farms,  and  although  producers 
are  reported  more  familiar  with  checks  tendered  in  payment, 
lower  prices  now  offered  are  a  drawback  to  sales.  In  the  in- 
dustries the  features  are  working  out  more  fully  on  the  slowing- 
down  tendency  noted  recently.  The  iron  and  steel  industry, 
with  its  kindred  lines,  such  as  coke  and  coal,  shows  quickest 
results.  Lumber  is  quieter  and  there  is  talk  of  curtailing  pro- 
duction on  other  lines,  thus  avoiding  unnecessary  overstocking. 
Collections  are  somewhat  slower  and  business  failures  were 
slightly  more  numerous,  but  not  so  important  as  those  of  last 
week  and  the  preceding  weeks.  Railway  earnings  for  October 
show  a  gain  of  less  than  half  that  of  September,  and  those  re- 
corded for  the  second  week  of  Xovember  point  to  an  actual 
decrease.  The  market  for  pig  iron  was  almost  lifeless.  Pro- 
duction is  being  curtailed,  and  it  is  estimated  that  the  U.  S. 
Steel  Corporation  has  something  over  40  per  cent  of  its  fur- 
naces out  of  blast,  to  which  must  be  added  the  inactive  plants 
of  independent  interests.  At  some  places  wages  have  been 
reduced  10  per  cent.  Business  in  steel  rails  was  very  light, 
and  some  mills  are  closing  down.  The  demand  for  structural 
material  has  improved.  The  producers  of  steel  have  virtually 
agreed  not  to  cut  prices,  believing  that  as  finished  products  have 
been  maintained  at  a  steady  level  even  during  times  of  pros- 
perity, a  reduction  is  not  warranted.  Copper  was  dull  and 
weaker,  and  prices  declined  about  f^c,  but  rallied  '/ic.  later 
in  the  week,  although  there  was  not  much  new  business  re- 
ported. The  metal  continues  to  go  abroad  in  large  quantities, 
principally  because  it  can  more  readily  be  financed  there  than 
here.  Foreign  trade  in  October  was  larger  than  in  September, 
both  in  imports  and  exports,  the  exports  aggregating  $180,- 
559,464,  while  imports  amounted  to  $111,811,982 — gains  of  re- 
spectively 33  and  II  per  cent  over  September.  Bradstrcct's  re- 
ports 265  business  failures  during  the  week  ended  \ov.  21  as 
compared  with  259  in  the  previous  week,  and  212  in  the  cor- 
responding week  of   last  year. 

THE  COPPER  SITUATION.— The  National  Conduit  & 
Cable  Company's  "Copper  Gossip,"  of  Nov.  20,  says :  "In  the 
midst  of  the  recent  unfortunate  financial  situation  there  came 
the  flurry  in  the  price  of  copper,  when  during  the  three  worst 
days  of  our  money  troubles  the  metal  advanced  25  per  cent,  a 
most  unprccendcnted  advance,  length  of  time  considered,  and 
at  that  without  any  apparent  reason.  Our  only  concern  should 
be  to  kn<iw  what  has  become  of  the  immense  volume  of  copper 
said  to  have  been  sold.  If  it  shall  develop  that  it  has  not  been 
all  sold,  but  shipped  or  "sold"  abroad  for  purposes  of  finance, 
these  bills  must  some  day  become  due.  If.  on  the  other  hand, 
the  material  shall  have  gone  into  the  liands  of  speculators,  at 
some  future  day  what  if  there  should  be  100  sellers  where  a 
month  ago  there  were  but  10.  Certain  it  is  that  with  lack  of 
money  new  enterprises  have  not  taken  the  copper,  and  without 
new  enterprises  no  such  amount  of  metal  could  be  consumed  as 
is  claimed  to  have  been  sold.  No  new  undertaking  should  com- 
mit itself  for  material  until  it  is  financed  to  the  limit,  since  for 
a  long  time  to  come  investors  will  look  with  suspicion  on  any- 
thini?  not  tried  and  known.  We  may  sec  a  great  surplus  of 
money  during  the  first  months  of  1908,  but  bankers  will  neces- 
sarily guard  it  with  jealous  care  lest  we  precipitate  a  state  of 
affairs  like  the  present.  Everything  considered,  and  the  poor 
outlook  for  an  early  improvement  in  business,  wc  ask  should 
present  prices  hold?  Other  phases  of  the  situation  might  be 
considered,  such  as  the  reduction  in  output  to  prevent  further 
accumulation,  and  (Jic  postpont-nnnt  of  new  enterprise  until 
financial  accommodations  arc  obtainable,  but  in  the  present 
temper  of  business  conditions  it  will  take  a  long  time  to  bring 
about  a  restoration  of  confidence.  As  things  are  now  wc  are 
not  surprised  that  copper  has  declined  from   15.     Rottomctl  on 


sound  conditions  these  prices  would  not  be  considered  high,  but 
until  the  market  gets  on  a  solid  foundation  we  believe  the  safe 
course  for  the  consumer  is  the  conservative  one." 

LARGE  ALLIS-CH.\LMERS  ORDERS.— In  view  of  the 
generally  unsettled  conditions  existing  in  business  circles 
throughout  the  country,  during  the  past  few  weeks  of  financial 
stringency,  a  statement  of  shipments  made  from  the  works  of 
the  largest  engineering  and  machinery  building  company  of 
the  United  States,  for  the  six  months  preceding  Nov.  i,  carries 
more  than  ordinary  interest  and  significance.  During  this 
period  AUis-Chalmers  Company  sent  out  machinery  on  orders 
as  follows:  May,  23,772,242  lbs.;  June,  22,139,757  lbs.;  July, 
24,225.760  lbs. ;  August,  26,006,434  lbs. ;  September,  26,268,764 
lbs. ;  October,  27,821,682  lbs.  From  these  figures  it  will  be  seen 
that,  while  there  has  recently  been  some  cessation  in  "new  busi- 
ness," viz.,  contracts  for  future  fulfillment,  the  receipt  and  in- 
stallation of  machinery  by  industrial,  lighting  and  power  com- 
panies indicates  continued  progress.  It  required  nearly  five 
thousand  cars  to  transport  the  150,234,639  lbs. -of  machinery, 
mentioned  above,  from  the  works  of  AUis-Chalmers  Company 
to  the  various  places  where  it  was  to  be  operated,  and,  of  course, 
even  more  than  this  number  of  cars  was  used  for  bringing  in 
the  raw  materials,  fuel,  lumber  for  patterns,  etc.,  which  are 
necessary  in  the  manufacturing  process. 

GROWTH  AT  MONTEREY,  CAL.— The  new  Station  "A" 
of  the  Monterey  County  Gas  &  Electric  Company  is  fast  ap- 
proaching completion  at  Monterey,  and  it  is  expected  that  it 
will  be  delivering  electrical  energy  before  the  Christmas  holi- 
days. While  not  remarkable  for  its  size,  the  new  plant  is  note- 
worthy in  the  thoroughly  modern  character  of  its  design.  Al- 
ternating current  at  2300  volts,  three-phase,  is  generated  by  two 
500-kw  Curtis  steam  turbines  direct  connected  to  General  Elec- 
tric generators.  One  300-kw  and  one  125-kw  motor-generator 
sets  utilize  a  part  of  this  power  for  the  street  railway  system 
and  a  2300-volt  feeder  and  network  supplies  light  "and  power  to 
the  cities  of  Monterey  and  Pacific  Grove  and  their  environs. 
Steam  is  furnished  by  Babcock  &  Wilcox  water-tube  boilers 
with  oil  furnaces.  The  new  station  adjoins  the  old  power  house, 
whicli  will  be  dismantled  as  soon  as  the  change  over  can  be 
made.  Wm.  H.  P.  Hill  is  general  manager  of  the  company 
and  F.  J.  Southerland,  general  superintendent. 

OPPORTUNITY  IN  ASIA.— One  of  the  American  consular 
officers  in  Asia  reports  the  granting  of  a  concession  for  the 
construction  of  an  electric  railway,  for  the  lighting  of  streets, 
and  the  supplying  of  electric  power  at  the  place  in  question. 
He  furnishes  the  names  of  the  officials  of  the  new  company, 
and  states  that  it  would  be  a  profitable  investment  for  the 
maiuifacturers  of  electrical  goods  to  maintain  an  active  agent 
there  to  take  advantage  of  trade  opportunities  as  they  present 
themselves.  Details  can  be  had  from  the  Bureau  of  Manufac 
tures  of  the  Department  of  Commerce  and  Labor.  An  .Ameri- 
can consul  in  Asia  Minor  furnishes  the  name  of  a  manufactur- 
ers' agent  there  who  desires  to  receive  catalogues  and  informa- 
tion relative  to  American-made  machinery,  gas  engines,  elec- 
trical goods,  etc. 

THE  NEW  YORK  &  NEW  JERSEY  TELEPHONE  COM- 
PANY is  laying  creosoted  conduit  made  by  the  Wyckoff  Pipe 
&  Crcosoting  Company,  of  Stamford,  Conn.,  for  its  under- 
ground wires  in  Brooklyn  and  Coney  Island,  K.  Y.,  and  Long 
IJranch  and  .\llenhurst,  N.  J.  This  creosoted  conduit  is  popu- 
lar for  wires,  and  this  teftphone  company  has  used  many 
millinns  of  feet  of  it  during  the  past  quarter  century. 
Conduit  laid  by  this  company  in  Brooklyn  23  years  ago  is  as 
sound  and  perfect  as  the  day  it  was  laid,  showing  no  signs  of 
deciy. 

N.MRN  LINOLEUM  COMPANY'S  NEW  PLANT  — 
Messrs.  W.  S.  Harstow  &  Company,  New  York  City,  are  consult- 
ing engineers  for  the  Nairn  Linoleum  Company  in  the  erection 
of  an  entirely  new  plant  at  Kearny,  N.  J.,  on  the  banks  of  the 
Passaic  River.  A  feature  of  the  power  house  equipment  will 
be  a  looo-kw,  60-cyclc  AUis-Chalmers  steam  turbine  and  alter- 
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nator  wound  for  three-phase,  600  volts.  The  power  house 
where  this  unit  is  to  be  installed  will  have  an  ultimate  equipment 
of  4000  kilowatts,  and  the  Passaic  River  will  furnish  the  neces- 
sary cooling  water.  The  Nairn  Linoleum  Company  is  one  of 
the  largest,  if  not  the  largest,  institution  of  its  kind  in  the  world. 
The  company  is  largely  owned  by  Sir  Michael  Bairn,  whose 
main  works  are  located  at  Kilcady,  near  Edinburgh,  Scotland. 
The  American  com-  ;     '  ;    -•    '  -  vlependently  of 

the  one  in  Scotlati 


Financial  Intelligence. 


THE  WEEK  IN  WALL  STREET.— The  stock  market  was 
subjected  to  the  influence  of  further  liquidation  of  loans, 
special  features  being  furnished  by  the  resulting  declines  in 
both  bond  and  stock  issues,  which  carried  prices  in  many  cases 
to  the  lowest  point  of  depression  and  completely  overshadowed 
the  plans  of  the  Treasury  for  relieving  the  money  market.  At 
the  close  of  the  week  the  market  was  inclined  to  rally  some- 
what on  covering  of  shorts,  the  decreased  currency  premium 
and  gold  engagements  at  Paris.  The  fact  that  the  U.  S.  Steel 
5  per  cent  bonds  were  again  very  unsteady  attracted  con- 
siderable attention.  This  was  attributed,  however,  to  the  fur- 
ther sale  of  holdings  received  in  exchange  for  Tennessee  Coal 
stock.  The  U.  S.  Steel  stocks  held  somewhat  better,  but  natr 
urally  eased  off  slightly  with  the  bonds.  Various  industrial 
stocks  were  affected  by  the  reports  of  closing  down  of  part  of 
the  establishments.  General  Electric  was  the  only  stock  of  its 
class  that  showed  any  marked  improvement ;  the  lowest  price 
of  the  week  was  104,  but  it  advanced  and  closed  at  log,  this 
being  a  net  gain  of  4  points.  Westinghouse  closed  at  34^, 
which  represents  a  net  loss  of  3-K  points.  In  the  curb  trading, 
prices  fluctuated  within  a  narrow  range,  the  tendency  being 
toward  lower  prices,  as  a  result  of  further  liquidation  of 
various  issues.  Following  are  the  closing  quotations  of 
Nov.  26: 

NEW  YORK. 


AlHs-Chalmers    Co 5 

Allis-Chalmers   Co.    pfd.. 


Nov.  18  Nov. 

General    Electric,   105        107 

Hudson    River    Tel —         — 


American   Locomotive...  34'/2  .15^  Intcrborough   Met.    pfd..  15  i5« 

Amcr.  Locomotive  pfd. ..  90  85  Mackay    Cos 47  47 '/2 

American  Tel.  &  Cable..   60  Oo  Mackay    Cos.    pfd s^H  53^ 

American  Tel.  &  Tel 93  —  Marconi   Tel —  — 

Rrooklyn   Rapid  Transit.  30V2  3''A  Metropolitan    St.    Ry.  .  .  23  — 

Electric  Boat —  —  N.   Y.   &  N.   J.  Tel 93  — 

Electric   Boat   pfd —  —  Western    Union    Tel 62  60 

Electric  Vehicle    —  —  Westinghouse  com 34  36 

Electric  Vehicle  pfd —  —  Westinghouse    pfd     160*  — 


BOSTON. 


Nov.  18  Nov.  25 


Nov.  18  Nov.  25 

American  Tel.  &  Tel...  93 !4     96H  Mass.    Elec.    Ry.    pfd...   38        — 

Cumberland  Telephone..  —        —  Mexican    Telephone —  1 J4 

Edison    Elec.    Ilium. ...  195 J^    195M  ^'ew    England    Telep...   96         99 

General  Electric   107         —  Western  Tel.   &  Tel....     4         — 

Mass.    Elec.    Ry g'/j       g'/i  West.   Tel.   &  Tel.   pfd..  50         — 

PHILADELPHIA. 
Nov.  18  Nov.  25  Nov.  18  Nov.  25 

American  Railways 44^     44  Phila.    Electric    6H     6^ 

Elec  Co.  of  America...     8  8  Phila.    Rapid  Transit...    i2'/j      13 

Elec.    Storage    Battery..   31X     —  Phila.    Traction    82^^     82!^ 

Elec.    Stor.   Battery   pfd.  —         — 

CHICAGO. 
Nov.  18  Nov.  25  Nov.  18  Nov.  25 

Chicago    City    Ry 150*     150  National   Carbon    —         — 

Commonwealth-Edison    ..  —        —  National    Carbon   pfd...  —        — 

Chicago    Subway    —        —  Union  Traction 


Chicago    Tel.    Co 105 

Metropolitan    Elec.    com.   19* 


Union    Traction    pfd. 


WESTINGHOUSE  NOTES.— It  is  stated  that  Mr.  George 
Westinghouse  has  submitted  a  proposition  of  settlement  of  his 
personal  obligations,  amounting  to  about  $8,000,000.  Most  of 
these  are  in  the  form  of  notes,  and  the  greater  part  of  their 
proceeds  were  used  to  foster  the  Westinghouse  enterprises.  Of 
these  notes  banks  and  banking  houses  of  Philadelphia  hold 
about  $2,000,000,  while  the  remainder  are  held  in  New  York, 
Pittsburg,  Boston  and  Chicago.  All  these  outstanding  obliga- 
tions are  secured  by  collateral  consisting  chiefly  of  stocks  of  his 
various  companies.  According  to  the  plan  of  settlement  Mr. 
Westinghouse  proposes  to  divide  each  of  his  notes  into  three 
equal  parts,  to  be  secured  by  the  same  collaterals  now  attached 
to  them.  The  new  notes  are  to  run  one,  two  and  three  years, 
and  are  to  bear  6  per  cent  interest,  payable  at  any  time  at  his 
option.  He  is  also  to  deposit  additional  collateral  with  five 
trustees,  the  majority  of  whom  will  represent  his  creditors. 
All  the  Westinghouse  properties  are  doing  a  large  and  nor- 
mally growing  business. 


WESTINGHOUSE  ACTIVITY.— President  George  West- 
inghouse issued  a  denial  on  Nov.  25  of  reports  that  the  West- 
inghouse Electric  &  Manufacturing  Company's  plants  will  close 
down  entirely  on  Dec.  i.  President  Westinghouse  said :  "In 
line  with  other  industrial  corporations  the  Westinghouse  Com- 
pany has  been  retrenching,  but  so  far  this  curtailment  does  not 
much  exceed  25  per  cent.  The  Westinghouse  Company  con- 
tinues to  do  a  very  large  business,  shipments  for  the  East  Pitts- 
burg works  in  October  aggregating  $2,940,000.  October  was 
an  unusually  large  month,  and  it  is  not  expected  that  the  No- 
vember shipments  will  show  up  as  well.  However,  it  is 
believed  they  will  reach  and  possibly  exceed  $2,000,000." 

MANUFACTURE  OF  PHONOGRAPHS.— On  the  outburst 
of  the  recent  financial  storm,  it  was  announced  that  the  Edison 
Phonograph  Works  and  other  kindred  concerns  would  limit 
production  and  cut  down  their  forces.  Officials  of  the  Columbia 
Phonograph  Company  have  now  announced  that  they  expect  to 
resume  rush  work  in  the  company's  plant  at  Bridgeport,  Conn., 
within  a  few  days.  When  currency  was  scarce  the  company 
laid  off  a  large  number  of  men  owing  to  the  difficulty  in  secur- 
ing cash  for  the  payroll.  Since  then,  the  officials  say,  several 
hundred  men  have  been  put  at  work.  Conditions  are  expected 
to  become  normal  at  the  plant  within  a  short  time. 

THE  HANNAWA  FALLS  POWER  COMPANY  is  re- 
modelling its  power  plant,  making  many  additions  to  its  equip- 
ment and  extending  its  transmission  lines.  When  these  altera- 
tions are  completed,  the  company  will  have  2100  kilowatts  at 
its  disposal,  which  will  be  distributed  to  Potsdam,  Gouvemeur, 
Ogdcnsburg,  Stella  Mines  and  other  nearby  places.  Mr.  H.  W. 
Connell,  of  Connell,  Sykes  &  Connell,  engineers,  90  West 
Street,  New  York,  is  consulting  engineer  in  charge  of  this 
work  and  expects  to  have  the  remodelled  plant  in  complete 
operation  by  spring. 

UNION  SWITCH  &  SIGN.AL— It  is  estimated  that  the  last 
quarter  of  the  Union  Switch  &  Signal  Company  will  show  re- 
sults almost  as  favorable  as  reported  in  the  first  three  quarters. 
Net  earnings  for  the  year  are  estimated  at  $1,100,000  on  a  total 
capital  stock  of  $2,500,000  and  outstanding  bonds  of  $243,000. 
The  company  is  free  from  debt.  It  has  about  $1,250,000  of 
"a.ccounts  receivable,"  and  enough  money  in  the  bank  to  meet 
the  payroll  for  two  months,  even  if  another  cent  is  not  collected 
in  that  time.  It  has  absolutely  no  commitment?  or  entangle- 
ments of  any  sort. 

EL  PASO  NOTE  ISSUE.— Stone  &  Webster,  of  Boston, 
are  offering  at  92  and  interest,  yielding  an  income  of  8  per 
cent,  $350,000  five-year  6  per  cent  notes  of  the  El  Paso  Elec- 
tric Company,  Texas.  The  notes  are  convertible  into  common 
stock  at  par  and  are  issued  to  take  up  $200,000  floating  debt 
and  provide  improvements  and  extensions.  The  notice  of  sale 
states  that  for  the  year  ended  Sept.  30  the  company  earned 
$474,875  gross ;  operating  expenses  were  $364,530 :  interest 
charges,  including  issue  now  offered  for  sale,  $75,202,  leaving 
a  surplus  for  the  stock  of  $34,400. 

DIVIDENDS.— The  Philadelphia  Electric  Company  has  de- 
clared a  regular  semi-annual  dividend  of  zl^i  per  cenr  payable 
Dec.  16.  The  Norfolk,  Va.,  Railway  &  Light  Comr>any  has 
declared  a  dividend  ol  V/z  per  cent  payable  Dec.  I.  The  direc- 
tors of  the  Multiphone  Operating  Company  have  declared  the 
regular  monthly  dividend  of  i  per  cent  payable  Dec.  2.  The 
Kings  County  Electric  Light  &  Power  Company  has  declared 
the  regular  quarterly  dividend  of  2  per  cent  on  the  capital 
stock  of  the  company,  payable  Nov.  30. 

CAMBRIDGE,  MASS.,  NEW  STOCK.— The  Board  of  Gas 
and  Electric  Light  Commissioners  of  Massachusetts  has  author- 
ized the  Cambridge  Electric  Light  Company  to  issue  8oo  shares 
of  additional  capital  stock,  to  be  offered  for  sale  to  the  stock- 
holders of  the  company  at  $175  per  share.  Of  this  number,  the 
proceeds  of  170  shares  are  to  be  applied  to  the  cancellation  of 
an  equal  amount  of  the  promissory  notes  of  the  company,  and 
of  the  remaining  630  shares  to  the  pajTiient  of  cost  of  neces- 
sary additions  to  the  plant. 

ELECTRIC  SWITCH  PLATE  RECEIVER.— In  the  Hart- 
ford County  Superior  Court,  on  Nov.  18,  Judge  Ralph  Wheeler 
confirmed  the  appointment  of  Ernest  McC.  Stager  as  temporary 
receiver  of  the  Electric  Switch  Plate  Company,  of  Hartford. 

HEINZE  ELECTRIC  COMPANY,  of  Lowell,  Mass.,  has 
suspended  business  temporarily  on  account  of  the  financial 
stringency.  It  has  been  making  a  line  of  X-ray  and  wireless 
telegraph  apparatus. 
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BIRMINGHAM,  ALA.— The  Coosa  River  Electric  Power  Company  is 
ccusidering  the  project  of  developing  power  on  the  Coosa  River  at  Ten 
Island  Shoals,  about  4S  ^liles  from  Birmingham.  Roswell  H.-Cobb  is 
p:  esideut. 

COLUMBIANA,  ALA.— E.  N.  Cunningham,  of  New  Orleans,  La.,  has  ' 
been    engaged   by    the    Columbiana   Light   &   Power    Company    to   prepare 
plans    and    speciScations    for    the    installation    of    an    electric    light    plant. 
Bids  will  be   received   for  equipment   as  soon  as  plans  are  prepared.        « 

MOBILE,  -ALA. — The  Tidev.ater  Development  Company,  which  was  in- 
corporated with  a  capital  stock  of  $10, 000, oca  for  the  purpose  of  trans- 
porting coal  from  the  Warrior  River  mines  in  North  Alabama  to  New 
Orleans,  La.,  through  the  Lake  Bergne  Canal  and  Mississippi  Sound,  has 
commenced  work  on  the  construction  of  an  electric  railway  from  Tusca- 
loosa to  Birmingham,  for  the  purpose  of  making  connection  with  the  river 
end  of  the  line. 

VAN  BUREN,  ARK.— The  Fort  Smith  Light  &  Traction  Company, 
of  Fort  Smith,  has  applied  for  an  extension  of  its  electric  light  franchise 
in  this  town,  and  proposes  to  double  the  present  number  of  street  lamps. 

CHICO,  CAL.— The  bid  of  L.  D.  Macy  of  $50  for  the  electric  franchise 
granting  permission  to  construct  and  operate  an  electric  light,-  heat  and 
power  system  in  the  city  was  accepted  by  the  City  Council.  Mr.  Macy 
states  that  a  small  plant  will  be  built  at  first  and  enlarged  as  the 
demands  increase. 

ECREKA,  C.AL.— The  North  Mountain  Power  Company  will  install 
an  iioD-kw  transformer  at  its  sub-station  in  the  East  End  in  January,  so 
as  to  utilize  the  electrical  energj'  from  its  plant  in  Trtnit>"  County. 

FRESNO,  CAL. — ^The  Fresno  Home  Light  &  Power  Company  is  making 
investigations  in  regard  to  future  operations  of  its  enterprise.  The 
directors  are  considering  an  enlargement  of  the  scope  of  its  operations, 
and  are  considering  the  proposition  of  laying  a  pipe  line  from  Coalinga  to 
convey  oil  to  Fresno  for  sale  to  general  consumers.  The  line  would  be 
45  miles  long  and  would  cost  approximately  $80,000.  The  company  pro- 
poses to  use  crude  oil  as  fuel  for  the  operation  of  its  light  and  power 
plants.  This  company  was  formed  to  furnish  light  and  power  to  compete 
with  the  San  Joaquin  Light  &  Power  Company.  H.  H.  Hart,  of,  San 
Francisco,  is  president  of  the  company. 

LONG  BRANCH,  CAL.— The  Edison  Electric  Light  Company  is 
planning  to  erect  a  new  plant  here  soon  after  the  first  of  the  year,  the 
cost  of  which   is  estimated  from   $100,000  to  $150,000. 

LOS  ANGELES,  CAL.— The  Board  of  Public  Works  has  been  author- 
ized by  the  City  Council  to  purchase  831  miles  of  copper  telephone  wire 
Cor  use  in  connection  with  the  Los  Angeles  aqueduct,  the  cost  of  which 
i«  estimated  at  $60,000.  The  wire  will  be  used  for  telephone  connections 
and  for  power  transmission  for  the  cement  plant  and  the  railroad  near 
Tchachapi.  The  Board  is  preparing  to  advertise  for  bids  for  the  trans- 
(•ortation  of  supplies  to  the  Los  Angeles  aqueduct,  involving  the  con- 
stiuciion  of  a  railroad  from  Mojave  to  Owens  Lake  that  will  parallel 
the  aqucdurt.  If  satisfactory  bids  are  not  received  the  Board  of  Public 
Works  will  have  to  construct  the  road. 

MONTEREV.  CAL— The  new  power  station  of  the  Monterey  County 
Gas  &  Electric  Company  is  nearly  completed  and  will  soon  be  placed  in 
operation.  The  equipment  of  the  plant  consists  of  two  soo-kw  Curtis 
steam  turbo-generator  sets,  Babcock  &  Wilcox  water-tube  boilers  with 
oil  furnaces,  and  one  30okw  and  one  i25-kw  motor  generating  sets. 
which  will  be  used  to  furnish  power  for  the  street  railway  system.  The 
new  station  adjoins  the  old  power  house,  which  will  be  dismantled  as  soon 
as  the  new  plant  is  placed  in  operation.  William  P.  Hill  is  general 
tnanagcr  of  the  company. 

PAS.ADENA,  CAL.— The  City  Council  has  awarded  a  contract  to  the 
Fort  Wayne  Electric  Compan,  for  electrical  transformers  for  the  muni- 
cipal' electric   light   plant. 

SAN  BERNARDINO,  CAL.— The  Lyttc  Power  Company,  of  San 
Bernardino,  and  the  Home  Gas  &  Electric  Company,  of  Rcdiands,  have 
signed  a  contract  which  calls  for  a  transmission  line  connecting  the  two 
plants,  by  means  of  which  each  plant  will  supplement  the  other.  The 
work  of  extending  the  present  system  to  all  parts  of  the  resident  sections 
will  be  Uken  up  as  soon  as  the  line  from  Redlands  is  completed. 

SAN  DIEGO.  CAL.— The  Consolidated  Gas  &  Electric  Company  has 
reduced  its  rates  for  electric  service  and  proposes  to  double  the  capacity 
of  the  plant,  the  work  of  which  will  be  carried  out  at  once.  Some  of  the 
additional  equipment  and  machinery  is  already  en  route.  The  capacity 
of  the  gas  plant  is  also  (n  be  increased,  and  orders  for  additional  equip' 
ment  are  to  be  placed  in  a  short  time. 

SAN  FRANCISCO,  CAL— The  Parkside  Traction  Company  has  been 
granted  a  franchise  to  construct  an  electric  railway  in  the  wutheast 
part  of  the  city.  Work  has  commenced  on  the  construction  of  the 
road  and  it  is  expected  to  have  it  completed  within  two  months.  J.  E. 
Green  is  president   of   the   mad. 


SANTA  ROSA,  CAL.— The  Board  of  Supervisors  of  Sonoma  County 
has  granted  the  Snow  Mountain  Water  &  Power  Company  a  franchise  to 
erect  25  additional  transmission  lines  to  be  feeders  from  its  main  wires. 
The  company  bid  $250  for  the  franchise.  The  company  is  building  a 
power  plant  on  the  Eel  River  and  will  have  a  large  reservoir  in  the 
mountains  near  Ukiah,  and  intends  to  extend  its  transmission  lines  to 
San  Francisco  to  furnish  electricity  there,  and  also  to  the  entire  territory 
between  Potter  Valley  and  that  city. 

^\^ITTIER,  CAL.— The  Hadley  Land  &  Water  Company  has  leased 
the  Laguna  Ranch  of  3500  acres  and  will  install  three  power  plants, 
develop  water  for  the  entire  tract,  drill  artesian  wells  and  put  in  a 
5,000,000  gallon  reserv'oir.  The  company  will  spend  about  $20,000  for 
the  power  plants  and  pipe   line  and   $10,000   additional   in   drilling   wells. 

WILLOWS,  CAL. — The  Snow  Mountain  Power  Company  has  been 
granted  a  permit  to  occupy  a  right  of  way  within  the  Stony  Creek  national 
forest  in  northern  California  for  a  dam  16  feet  high,  a  conduit  approxi- 
mately three  miles  long  and  a   power  house  covering  about   three  acres. 

WILLOWS.  CAL.—  The  Willows  Water  &  Light  Company,  which  was 
recently  purchased  by  the  Northern  California  Power  Company,  has  been 
reorganized  and  the  following  named  officers  elected:  E.  V.  D.  Johnson, 
of  Redding,  president;  P.  H.  Green,  of  Willows,  vice-president;  Samuel 
Boyd,  secretarj*  and  manager. 

CANON  CITY.  COL.— Ira  Mowry,  vice-president  of  the  Canon  City  & 
Royal  Gorge  Electric  Railway  Company,  announces  that  the  money  has 
been  secured  for  the  construction  of  the  road.  The  bonds  have  been 
underwritten  by  the  banking  company  of  Coggshall  &  Hicks,  of  New  York 
City.  Surveys  are  now  being  made  by  City  Engineer  Milton  for  the  line 
to  the  lime  quarries,  which  the  company  owns  on  the  Royal  Gorge  division. 
five  miles  from  the  city.  As  soon  as  the  survey  is  completed  bids  will  be 
received  for  the  construction  of  the  road  and  work  will  commence  in 
m  short  time. 

DENVER,  COL. — The  contract  for  the  electrical  equipment  for  tlie 
auditorium  building  has  been  awarded  to  the  Northwestern  Electric 
Equipment  Company,  of  St.  Paul,  Minn.  The  contract  amounts  to  about 
$40,000  and  includes  a  complete  electrical  synem  and  generating  plant. 
A.  J.  Perk>',  superintendent  of  the  Northwestern  Electiic  Equipment 
Company,  has  charge  of  the  installation  of  the  plant. 

QUINCY,  COL. — E.  D.  Bannister  is  contemplating  building  a  power 
plant  to  supply  power  to  the  Genesee  \'allcy  mining  district. 

BRANCHVILLE,  CONN.— The  Monarch  Mining  Company  is  making 
arrangements  to  equip  its  plant  with  electric  light,  and  will  also  install 
air  compressors  for  operating  machinery  in  the  quarry. 

HARTFORD,  CONN.— The  Hartford  Electric  Light  Company  is  seek- 
ing the  privilege  to  distribute  electricity  within  the  limits  of  the  town  of 
East  Hartford.  The  company  now  furnishes  electricity  in  the  fire 
district,    but    is    anxious    to    extend    its    service    to    the    outlying    sections. 

PLAINVILLE.  CONN.— The  citizens  have  voted  to  replace  the  Wels- 
bach  system  of  lighting  with  electric  light  service,  and  have  instructed 
the  selectmen  to  make  a  contract  with  the  Connecticut  Company  for  the 
illumination  of  the  town. 

STONINGTON,  CONN. — The  managers  of  the  new  electric  lighting 
company,  which  is  to  supply  Westerly,  Stonington  and  Mystic  with  a 
24-hour  service,  are  preparing  to  take  possession  of  the  overhead  plant 
now  controlled  by  the  Mystic  Gas  &  Electric  Light  Company. 

WASHINGTON,  D.  C— The  Secretary  of  the  Interior  has  awarded  a 
contract  to  the  Roebling's  Sons  &  Company,  of  Trenton,  N.  J.,  for  fur- 
nishing approximately  685,000  pounds  of  copper  wire  required  for  the 
transmission  line  and  other  purposes  in  connection  with  the  Salt  River 
irrigation  project  in  Arizona. 

WASHINGTON,  D.  C— In  the  annaul  report  of  Rear  Admiral  Holla 
day,  chief  of  Bureau  of  Yards  and  Docks,  the  sum  of  $628,000  is  asked 
for  improvements  to  the  Brooklyn  Navy  Yard,  which  include  an  exten- 
sion to  the  electric  plant,  at  an  estimated  cost  of  $40,000;  underground 
conduits  extensions,  at  $25,000;  telephone  system  extensions,  at  $12,000. 
and  central  power  house  to  cost  $231,000.  The  amount  required  for  the 
League  Island  Navy  Yard  is  estimated  at  %993,22S,  which  includes  electric 
elevators,  $8,000;  electric  motors  for  dry  dock  No.  i,  $35,000;  extension 
of  electric  conduit  system,  $8,000.  and  central  power  plant  c.xtcnMon, 
$.'22,500. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  Indian 
Affairs,  Department  of  the  Interior,  until  Dec.  27.  for  the  construction 
of  a  dormitory,  hospital,  power  house  and  electric  lighting  system  at 
Tulalip  School.  Wash.,  in  accordance  with  plans,  specification-  and  in- 
structions to  bidders,  which  may  be  examined  at  the  office  of  Indian  Af- 
fairs, offices  of  the  Fostlnletligencer,  Seattle.  Wash.;  Ledger,  Tacoma; 
Morning  Oregoman,  Portland.  Ore.:  Herald,  Everett:  Pacifii-  Builder 
and  Engineering  Record,  Seattle,  Wash.;  U.  S.  Indian  Warehouses  at 
Chicago,  III..  Omnha,  Neb..  St.  Louis.  Mo.,  San  Francisco.  Cal..  and  at 
the  i^chool.  For  further  information  apply  to  Charles  M.  Bnchanaa, 
superintendent  Tulalip,  Wash. 
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JACKSONVILLE,  FLA.— The  A.  A.  Kind  KIcctric  Company  is  plan- 
ning to  make  extensions  to  its  system  next  summer,  which  include  the 
iiistallaii(m  of  an  ice  plant,  water  works  and  gas  plant.  A,  A,  Kind  is 
n)anager. 

LKHSnURG,  FLA.— The  city  is  considering  the  ciuestion  of  issuing 
bonds   for   the   construction   of   an    electric   light   plant. 

P.\LM1':TT0,  FLA.— The  Manatee  Light  &  Power  Company  has  ex- 
tended its  electric  lighting  system  from  Bradcntown  to  Palmetto*  across 
the    river   hy    cable.     * 

.\MKRICLTS,  GA, — Plans  have  been  completed  for  the  new  power 
plant  of  ihe  Americus  Railway  &  Light  Company,  and  contracts  will 
;.(-on  \n-  awarded  for  equipment  of  the  plant.  It  is  expected  to  have 
the  plant  cumplctcd  and  ready  for  <tperation  by  next  May.  The  cost  of 
-Ih:-    iilanl    is    estimated   at   $200,000. 

ATLAN'IA.  GA. — The  contract  for  the  construction  of  the  Atlanta- 
Augnsta  internrban  Railway  has  been  awarded  to  the  Cook  &  Laurie 
Company,  of  Montgomery,  Ala.,  and  orders  for  the  equipment  of  the 
line    will   be   placed    immediately. 

LAGRANGE,  GA.— The  mayor  writes  that  about  $20,000  will  be  ex- 
pended for  improvements  to  the  municipal  electric  light  plant,  bids  for 
which  will  probably  be  called  for  in  Febru:iry.  J.  R.  Black  is  supciin- 
(endcnt. 

MARIETTA,  GA.— The  Marietta -Macland  Railway  Company  will  apply 
fur  a  charter  about  Dec.  1,  and  will  call  for  a  capitalization  of  $500,000 
with  the  privilege  of  increasing  it  to  $1,000,000.  The  company  propo-^es 
to  build  an  electric  railway  from  Marietta  to  Powder  Springs.  John  N. 
McEnchorn,  of  this  city,  is  interested  in  the  enterprise. 

IDAHO  FALLS.  IDAHO.— The  Idaho  Power  &  Transportation  c:ompany, 
Ltd..  is  constructing  a  transmission  line  from  its  station  near  Idaho 
Falls  to  St.  ,\nihony.  The  line  will  be  completed  to  Rigby,  a  distance  of 
24  miles,  in  about  30  days.  Two  more  installations  similar  to  the  one 
now  in  operation,  which  consists  of  a  400-hp  water  wheel  and  a  22S-kw 
generator,  will  be  put  in  operation  by  Jan.  i,  1908.  The  company  fur- 
nishes 100  horse-power  to  the  municipal  electric  light  plant  in  Idaho  Falls, 
and  will  operate  lighting  plants  at  Rigby  and  other  towns. 

MULDOON,  IDAHO.— R.  T.  Tustin  contemplates  installing  an  elec- 
tric  light  and   power   plant   for    the  mills. 

CHICAGO.  ILL.— Sanction  was  given  m  the  c.msolidation  of  the 
Cl'.icago  Edison  Company  and  the  Commonwealth  Electric  Company  into 
the  Commonwealth  Edison  Company  by  an  ojjinion  presented  by  the  .Assist- 
ant 'Corporaiion  Counsel  Miller  to  the  Council  committee  on  gas,  oil  and 
electric  light,  on  Nov.  20,  on  which  the  committee  took  immediate  action. 
The  opinion  also  answers  questions  referring  to  rates  and  franchise  rights 
of  the  electric  company.  Under  the  consolidation  the  Common weatth- 
ICdison  Company  will  operate  under  the  Commonwealth  ordinance,  which 
requires  the  company  to  pay  the  city  three  per  cent  of  its  gross  receipts, 
V  Inch   will   make  a  total   of   something   over   $225,000  a  year. 

UEDFORD,  IND.— The  City  Council  has  granted  a  50-year  franchise 
to  the  Grand  Central  Traction  Company  for  the  construction  of  an  in- 
ternrban railway  through  the  city  and  also  to  construct  and  operate  an 
electric  light  system.  The  company  has  also  applied  to  the  City  Council 
in   Rlooniingtnn  for  a  similar  francliise. 

WINCHESTER.  IND.— The  Citizens  Water  &  Light  Company  is  con 
templating  starting  a  day  service  May  i.  1908,  and  will  be  in  the  market 
for  motors  and  all  equipment  for  power  service.  Cavl  R.  Seamans  is 
manager. 

ATLANTIC.  IOWA.— Bids  will  be  received  until  Dec.  7  by  T.  E. 
Nichols,  city  clerk,  for  a  triplex  or  power  pump  to  be  driven  by  a  steam 
engine  oj)erating  under  .  80  lbs.  boiler  pressure  or  by  electric  motor 
capable  of  performing  the  service  from  a  depth  of  36  feet  and  against 
■a  head  of  90  to    160  lbs.   with  a  cajjacity  of   700,000  gallons  in  24  hours. 

MARSHALLSTOWN,  IOWA.— It?  is  expected  that  work  will  soon  com- 
nience  on  the  surveys  and  estimates  for  the  new  internrban  railway, 
wliich  is  to  be  built  from  Marshalltown  to  ^relbournc.  C.  H.  Peck,  of 
Chicago,  111.,  will  have  charge  of  the  work. 

PELL.\.  IOWA.— W.  H.  Fowler  has  made  application  for  a  franchise 
to    install    an    electric    light    plant. 

PLEAS.\NTVILLE,  IOWA.— The  citizens  have  voted  to  grant  the 
Swan  Telephone  Company  a  franchise  to  erect  and  maintain  a  telephone 
system   in    the   town. 

CLAY  CITY,  KAN.— The  directors  of  the  Clay  Center  Telephone  Com- 
pany are   contemplating   extensive   impro,vcments   to   the   local  system. 

HOLTON.  KAN.— The  llolton  Electric  Company  has  applied  to  the 
circuit  court  for  permission  to  dissolve.  The  company  is  capitalized  at 
$.?o,ooo  and  was  organized  to  light  the  town  of  llolton.  The  stock- 
holders are  Clarence  A.  Rose,  Charles  D.  Mill  and  Jay  M.  Lee,  of  Kansas 
Ctiy,  and  I!.  E.  Ninde,  of  Oskaloosa,  la. 

SHUEN'EPOUT,  LA. — .Application  has  been  made  to  the  Council  by 
Ii'lin  Lorenz,  of  Jackson,  Miss.,  for  a  franchise  to  construct  a  street  car 
line  to  the  cemetery. 

MORRILL,  ME.— Herman  Merriam  has  recently  installed  a  dynamo  in 
h!s  mill  to  furnish  electricity  for  lighting. 

STRONG,  ME. — The  Strong  Lighting  &  Improvement  Company  is  to 
establish   a   power  plant   here  at  a   cost  of  $10,000. 

BALTIMORE.  MD.— The  stockholders  of  the  Consolidated  Gas,  Elec- 
tric Light  ii:   Power  Company  on   Nov.   ao  voted  to  lease  the  property   of  " 


the  Baltimore  Electric  Company.  The  lease  is  to  run  for  999  years,  and 
under  its  terms  the  Consolidated  Company  will  pay  the  Baltimore  Elec- 
tric Company  an  annual  -sum  cfjual  to  the  interest  on  the  bonds  out- 
standing and  the  interest  on  its  outstanding  5  per  cent  preferred  stock, 
provided  that  the  company  docs  not  earn  these  requirements.  As  an 
outcome  of  the  consolidation,  it  is  said  that  the  Maryland  Telephone 
Company,  which  is  controlled  by  the  Baltimore  Electric  Company,  will 
be  taken  over  by  the  Chesapeake  &  Potomac  Telephone  Company. 

AMMER.ST,  MASS.— The  Connecticut  River  Power  Company  has 
completed  the  transmission  line  from  its  plant  at  Turners  Falls  to 
.\mherst,  a  distance  of  so  miles.  The  plant  has  a  rating  of  3000  horse- 
power, and  will  supply  electricity  in  Amherst,  Pclham,  Hatfield,  Sunder- 
land  and  South  Deerfield.  Electricity  will  also  be  furnished  to  nunu- 
facturers.  The  steam  plant  in  Amherst  will  be  held  in  reserve  for 
eu'ergencics.      C.   Fred   Duel   is  president  of  the  company. 

BARRE  PLAINS.  M.\SS. — Arrangements  have  been  made  for  insull- 
ing  an  electric  lighting  system  along  the  road  between  South  Barre  and 
Barrc  Plains  and  in  the  village  of  Barre  Plains.  The  committee  appoint- 
ed by  the  town  has  made  a  contract  with  the  Barre  Wool  Combing  Com- 
pany, which  has  an  electric  plant  at  South  Barre,  to  supply  electricity 
for  the  system.  Under  the  terms  of  the  contract  the  company  is  to  install 
the  plant  and  have  it  in  operation  not  later  than  Jan.  i.  An  appropriation 
of  $1,000  has  been  made,  which  will  pay  for  installing  the  system  and 
maintaining  the  lamps  for  one  year. 

CAMBRIDGE,  MASS.— The  Board  of  Gas  and  Electric  Light  Com 
missioners  has  authorized  the  Cambridge  Electric  Light  Company  to  issue 
800  shares  of  additional  capital  stock  to  be  offered  for  sale  to  the  stock- 
holders of  the  company  at  $175  per  share,  the  proceeds  of  17a  shares  to 
cancel  an  equal  amount  of  indebtedness  and  the  remaining  shares  to  pay 
cost  of  addition. 

CHESTER,  MASS.— At  a  hearing  before  the  State  Board  of  Gas  and 
Electric  Light  Commission  the  Chester  Electric  Light  Company  agreed 
to  furnish  electricity  for  lighting  the  streets  at  once,  the  price  to  be 
lixed  later  by  the  commission,  when  they  render  its  findings  for  tlie 
whole  case.  The  streets  have  been  in  darkness  for  some  time  owing  to 
a  disagreement  between  the  town  officials  and  the  electric  light  company 
in    regard   to  the   price  charged   for   street   lamps. 

FORT  REVERE.  MASS.— Bids  will  be  received  until  Dec.  lo  by  C.  O. 
Zollars.  captain  artillery  corps,  at  the  office  of  the  quartermaster,  for 
furnishing  and  installing  electric  lighting  fixtures  in  the  hospital  at 
Fort   Revere. 

GARDNER,  MASS.— The  Board  of  Gas  and  Electric  Light  Coramis- 
sicners  has  authorized  the  Gardner  Electric  Light  Company  to  issue 
$;!5,ooo  in  capital  stock  atid  first  mortgage  bonds  to  the  amount  of 
$65,000. 

GARDNER.  MASS. — A  new  oil  engine  of  225  horse-power  has  been 
received  by  the  Gardner  Electric  Company  and  will  soon  be  installed  in 
its  plant,  which  makes  the  second  engine  of  this  t>'pc  to  be  added  to  the 
station  within  a  month. 

LINCOLN  PARK.  MASS.— It  is  reported  that  the  Lapoinic  Machine 
Tool  Company  and  the  L'niversal  Boring  Machine  Company  have  prac- 
tically decided  to  co-operate  and  install  a  power  plant  to  generate  electricity 
to  furnish  light  and  operate  motors  for  both  companies.  A  7S-hp  steam 
engine  or  a  Nash  triple  gas  engine  will  be  used.  The  power  plant  will 
be  able  to  supply  power  for  additional  industries  that  may  locate  here. 

NEWTONVILLE,  MASS.— Bids  will  be  received  until  Dec  2  by 
George  II.  Elder,  commissioner  of  public  buildings,  for  furnishing  a  ven- 
tilating and  heating  plant  and  an  electric  plant  for  the  technical  training 
high  school  to  be  erected  at  Walnut  Street  and  Elm  Road.  George  F. 
Newton.  6  Beacon  Street.  Boston.  Mass..  i>  the  architect. 

PITTSFIELD,  MASS.— Fred  D.  Retallic  &  Company  have  been 
awarded  the  contract  for  the  electric  wiring  of  the  new  armory  building. 
The  contract  calls  for  about  400  incandescent  lamps,  an  electric  signal 
service  and  a  telephone  system  connecting  all  parts  of  the  building. 

SALEM,  MASS.— Martin  Kelley  &  Company  have  installed  two  lo-hp 
electric  motors  in  their  factory  at  Taplcyville.  displacing  steam  with 
electric   power. 

SPRINGFIELD,  MASS— The  United  Electric  Light  Company  has 
applied  to  the  State  Board  of  Gas  and  Electric  Light  Commissioners  for 
permission  to  increase  its  capital  stock  sufficient  to  realize  $750,000  to 
pay  for  floating  indebtedness  incurred  in  making  improvements  and  ex- 
tensions to   its  property. 

ALM.*\.  MICH. — The  Alma  Grain  &  Lumber  Company  is  planning  to 
install  a  new  water  wheel  and  dynamo  in  its*  electric  plant.  L.  .\.  Sharp 
is  treasurer. 

CRYST.XL  FALLS,  MICH.— Work  has  commenced  on  the  construction 
of  the  new   power  house  for  the  municipal  electric  light   plant. 

GR.VND  RAPIDS.  MICH— The  Fowlervillc  Lighting  Company  has 
been    incorporated    with    a   capital   stock   of   $15,000. 

LUDINGTON.  MICH. — It  is  reported  that  the  electric  light  ahd 
pcwcr  plant  of  the  Pcre  Marquette  Railroad  Company  in  this  place  is 
to  be   removed   from   the  city  soon. 

MANISTEE.  MICH.— R.  G.  Peters  Salt  &  Lumber  Company,  of  this 
ctt)'.  is  reported  to  be  considering  a  project  to  build  an  internrban  electric 
road  between  Manistee  and  Cadillac.  The  comi^ny  is  making  preliminary 
plans  for  a  dam  on  Pine  River  in  South  Branch  Township,  where  elec- 
tricity could  be  generated. 
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MAROt'ETTE,  Mich.— The  Calumet  &  Lac  la  Belle  Traction  &  Power 
Company,  it  is  said,  will  soon  be  organized  for  the  purpose  of  constructing 
an  electric  railway  between  Calumet  and  Lac  la  Belle.  S.  M.  Wells,  of 
Chicago,  is  promoting  the  enterprise. 

STEVVARTVILLE.  MIXX.— J.  S.  Danneck,  manager  of  the  Stewart- 
ville  Electric  Light  Company,  writes  that  the  company  will  expend  be- 
tween  $1.^00   and    $1,500    for   improvements   to   its   plant. 

SHERBURX.  MIXX.— A  special  election  was  held  Nov.  19  to  vote 
on  the  proposition  that  the  village  purchase  and  operate  the  electric  light 
plant,    which   was   defeated   by    three  votes. 

FARIBAULT.  MIXX.— F.  C.  Xelson,  of  St.  pkul.  has  purchased  the 
plant  of  the  Polar  Star  Electric  Company  and  will  make  improvements 
til  the  same. 

KAXS.XS  CITY.  MO. — The  Count>-  Court  has  confirmed  the  granting 
or'  the  right  of  way  of  the  Blue  Valley  Railroad  to  operate  an  electric 
railway  to  a  point  on  the  Blue  River.  The  company  was  financed  some 
time  ago  and  plans  have  been  drawn  for  the  building  of  the  road,  which 
will  commence  at  an  early  date.  The  officers  of  the  company  arc  Alex- 
ander Massey.  president;  P.  G.  Walton,  of  Anthony,  Kan.,  vice-president; 
Joseph  5.  Chick,  secretary  and  treasurer,  and  D.  W.  Pike,  chief  engineer. 

MAYSVILLE.  MO. — The  citizens  will  be  asked  to  vote  on  a  proposi- 
tion to  issue  Si 0,000  in  bonds  for  the  construction  of  an  electric  light 
p'ant. 

ST.  JOSEPH.  MO.— The  Interstate  Railway  Company  has  filed  for 
lecord  a  mortgage  upon  all  its  property  to  secure  a  bond  issue  of 
5.1,050.000  to  the  Carnegie  Trust  Company,  of  Xew  York,  N.  V.  The 
compan>  was  organized  to  build  an  electric  interurban  railway  between 
St.  Joseph  and  Kansas  City,  and  the  present  mortgage  will  provide  ample 
funds   for  the   purpose. 

SPRIXGFIELD,  MO.— The  City  Council  on  Xov.  6  renewed  the  light- 
ing contract  with  the  Springfield  Gas  &  Electric  Company.  The  rate  for 
each   street  lamp  is  $67.50  per  year. 

FREMOXT.  XEB.— Frank  Hammond,  secretary  Board  of  Public 
Works,  writes  that  former  bids  for  the  construction  of  the  water  works 
and  electric  light  station  have  been  rejected,  and  new  bids  have  not  yet 
been  called.  The  cost  of  the  work  is  estimated  at  $23,000.  Contracts 
for  engines  and  dynamos  have  been  awarded.  C.  A.  Chapman,  of 
Chicago.    111.,    is   consulting   engineer, 

ELY.  XEV.— William  B.  Thompson  has  applied  to  the  City  Council 
for  a  fifty-year  blanket  franchise  covering  all  streets  and  alleys  in  the 
town  of  Ely.  in  return  for  which  he  proposes  to  build  and  equip  an 
electric  railway  between  the  depot  at  Ely  City  and  the  town  of  Ely. 

WOXPER.  XEV. — Xegotiations  are  now  in  progress  to  secure  elec- 
tricity for  lighting  and  power  for  the  town  of  Wonder  from  Carson  City. 

•  MAXCHESTER.  X.  IL— The  State  Railroad  Commissioners  have 
granted  the  Manchester  .Street  Railway  permission  to  increase  its  capital 
>tock  by  $275,000,  the  j»roceeds  to  be  used  for  improvements  that  have 
already  been  made  and  for  further  improvements  and  extensions,  the  cost 
01   which  is  e^^timated  at  $83,330. 

VINELAXIi.  X.  J.— The  stockholders  of  the  Vineland  Gas  &  Electric 
Company  have  asked  for  a  receiver  for  the  company.  While  the  com- 
pany is  in  good  financial  condition,  it  is  brought  into  litigation  through 
some  defect  in  the  incorporation.  Certain  stockholders  have  applied  to 
the  United  States  Court  for  a  receiver  to  be  appointed  pending  the  cor- 
rection >i  its  incorporation,  which  was  demurred  by  Walter  Wood,  who 
v.-a<t  rJcsirous  of  taking  over  the  company  and  continuing  as  an  individual. 

BAY  SHORE,  N.  Y.— The  Bay  Shore  Gas  &  Electric  Light  Company 
is  planning  extensive  improvements  and  extensions  to  its  plant,  and  will 
establish  a  24  hour  service  for  light  and  power  after  Feb.  i.  The  com- 
pany will  expend  about  $35,000  for  improvements,  which  will  include  a 
ico.ooo-fl.  storage  holder,  a  2O0-hp  steam  engine,  a  150-hp  boiler,  and 
a    iio-kw   generator  and   extension   of   mains,   etc. 

BROOKLYN',  X.  Y.— Bids  will  be  received  by  the  Commissioner  of 
Water  Supply,  G?5  and  Electricity,  at  thr  office  of  the  Department  of 
Water  Supply.  Gas  and  Electricity,  21  Park  Row,  Borough  of  Man- 
hattan, until  Dec.  6.  for  furnishing  and  delivering  special  crosshcads 
for  lamp  posts  in  the  Borough  of  Brooklyn.  John  IL  O'Brien  is  com- 
miiwioner. 

C.\\.\Nr>AIGU.\.  X.  v.— Owing  to  a  break  in  the  machinery  in  the 
puwcr  plant  at  Littleville,  and  low  water  in  the  lake,  the  Ontario  Light 
k  Traction  Company  has  experienced  considerable  difficulty  in  lighting 
the  MrccU  of  the  village,  which  has  partly  been  remedied  by  the  inMalla- 
tion  of  a  new  gcncralor  in  the  power  station  of  the  Rochester  &  Eastern 
Rapid   Railway  Company,  at  Canandaigua. 

LITTLE  FALLS.  X.  Y.— The  Hudson  River  Electric  Company  has 
applied  to  the  Common  Council  for  an  extension  of  one  year's  time  for 
fulfilling  the  condition*!  of  the  company's  franchise  to  operate  in  thi* 
city.  By  the  terms  of  (he  franchise  (he  transmission  line  was  to  be 
completed  and  in  operation  by  Dec.  1  of  this  year.  The  detay  has  been 
caused  by  the  condition  of  the  money  market.  C.  H.  Pcddrick  is  presi- 
dent of  the  company. 

SYRACUSE.  N.  Y.— The  Syracuse  &  Suburban  Railroad  Company  is 
enlarging  its  auxiliary  power  plant  at  Orovilte.  at  a  cost  of  about  $3,000. 

SULPHUR  SPRINGS.  N.  C— Plans  arc  being  prepared  by  Smiih  & 
Pr.wers  for  a  combined  electric  light  plant  and  water  works  «ystcm,  to 
cost    about    $i  5.000. 


WAVXES\'ILLE,  X.  C— The  Waynesville  Electric  Power  Company 
is  contemplating  developing  other  water  powers  and  installing  further 
equipment  in  its  plant.  George  E.  Ladshaw,  of  Spartansburg.  S.  C.  is 
the  engineer. 

KEXMARE.  X.  D.— The  Kenmare  Light  &  Power  Company  is  consid- 
ering the  question  of  installing  another  loo-kw  generator  and  may  add 
another  boiler  to  its  plant.     F.  W.  Amsler  is  manager. 

.\SH\ILLE,  OHIO. — Bids  are  being  asked  for  a  complete  street  light- 
ing system  for  this  place.  Arrangements  have  already  been  made  for 
securing  current  from  the  Scioto  Valley  Traction  Company,  which  has  a 
sub-station  near  here. 

CLEVELAXD,  OHIO.— The  Council  committee  on  Xov.  20  approved 
the  franchises  of  the  Cuyahoga  Heat  &  Light  Company.  Under  the  terms 
of  the  franchise  the  maximum  charge  for  electricit>'  for  lighting  is  5'^ 
cents  per  kw-hour.  John  C.  Keycs,  president  of  the  company,  states 
that  the  company  will  build  ifour  plants  like  the  present  one  in  Hickox 
Alley,  within  two  years,  at  a  cost  of  $2,000,000,  and  will  give  a  service 
of  5000  kw.  Revocation  of  the  franchise  may  be  made  at  any  time  for 
violations  of  its  provisions,  and  the  entire  plant  may  be  acquired  by 
the  city  at  a  valuation  of  the  cost  of  reproduction,  less  depreciation, 
plus  10  per  cent.  Heating  is  to  be  charged  for  at  the  rate  of  not  more 
than  27  i4   cents  per  sq.   ft.  of  radiation  area. 

DEFIAXCE,  OHIO.— The  Toledo  &  Defiance  Railway  Company  and 
the  Defiance.  Hickville  &  Fort  Wayne  Railway  Company,  subsidiary 
oiganizations  of  the  Toledo,  Wabash  &  St.  Louis  Railway  Company,  have 
been  granted  25-year  franchises  to  construct  and  operate  electric  railways 
in   Defiance. 

MARIOX,  OHIO.— A  new  corporation  headed  by  H.  D.  Critchfield. 
of  Milwaukee,  Wis.,  has  applied  to  the  City  Council  for  a  25-year  fran- 
chise to  install  a  telephone  system  in  this  citj-  and  county.  The  Belle 
and  Marion  County  Telephone  Companies  were  recently  merged.  The 
new  company  will  be  capitalized  at  $250,000. 

CLIXTOX,  OKL.\.— The  City  Council  has  granted  F.  Murch,  of 
Hennessy,  an  electric  light  and  power  franchise,  and  has  also  con- 
tracted for  20  street  lamps. 

PAXAMA. — Bids  will  be  received  until  Dec.  23  at  the  office  of  the 
gmeral  purchasing  officer.  Isthmian  Canal  Commission.  Washington, 
D,  C,  for  electrical  material  consisting  of  cable,  wire,  flexible  conduit, 
wire  attachments,  switches,  push  buttons,  shade  holders,  lamp  shades, 
electroliers,  incandescent  globes,  dry  celts,  wire  grips,  bit  braces,  etc. 
Blanks  and  general  information  relating  to  this  circular  (Xo.  405)  may 
be  obtained  from  this  office  or  at  the  offices  of  the  assistant  purchasing 
agents.  24  State  Street.  Xew  York  City;  Custom  House.  Xew  Orleans. 
La.;  also  from  the  U.  S.  Engineer  offices  in  the  following  cities:  Balti- 
more. Md.:  Philadelphia,  Pa.;  Pittsburg,  Pa.;  Boston,  Mass.;  Buffalo. 
X.  Y.;  Cleveland,  Ohio;  Chicago,  111.;  St.  Louis,  Mo.;  Cincinnati.  Ohio; 
Detroit,  Mich.:  Milwaukee.  Wis.;  St.  Paul,  Minn.;  Chattanooga,  Tenn. ; 
Louisville.  Ky.;  and  Mobile,  Ala.  II.  F.  Hodges.  Lieut.  Col.  Corps  of 
Engineers,   U.   S.    A.,   is   general   purchasing  officer. 

CATASAUQUA.  PA.— A.  X.  LHrich,  who  as  receiver  has  been  in 
charge  of  the  properties  of  the  Lehigh-Xorthampton  Gas  &  Electric  Com- 
pany for  some  lime,  has  turned  the  same  over  to  the  owners,  who  have 
perfected  organization  by  electing  the  following-named  officers:  M.  L. 
Finckcl.  president;  Horace  Evans,  secretary  and  treasurer,  and  G.  W. 
Slecle.  manager.  The  name  of  the  company  has  been  changed  to  the 
Lehigh  ct  Xorthampton  Light,  Heat  &  Power  Company.  The  company 
furnishes  gas  and  electricity  for  light,  heat  and  power  in  Catasauqua, 
Fullerton,   Hookcndauqua,  Coplay,   Xorthampton  and  Siegfried. 

HARRISBURG.  PA.— The  proposed  extension  of  the  Penn  &  Franklin 
Street  Railway  Company  from  Johnston  Street  in  Wilkinsburg  to  the 
cividing  line  between  Braddock  Township  and  North  Braddock,  has  been 
approved  by  Governor  Stuart.  The  road  will  be  over  private  right  of 
way  and  will  be  about  three  miles  long. 

HARRISnURG.  P.\.— The  following  companies  have  filed  a  notice  of 
i':crcasc  of  indebtedness  with  the  Secretary  of  State:  The  Philadelphia 
&  Garrettsford  Street  Railway  Company  has  increased  its  indebtedness 
from  $300,000  to  $800,000;  The  Buffalo  &  Lake  Erie  Traction  Company 
from  $4,505,000  to  $4,755,000  for  extensions  and  betterments  to  its  sys- 
tem; the  Xcwton  Railway  Company  from  nothing  to  $375,000. 

HUXTIXGTOX,  PA.— Contracts  have  been  awarded  by  the  Raystown 
Power  Company  to  the  Ayrens  Construction  Company,  of  Lewiston  for 
the  construction  of  dam  No.  i  to  be  built  on  the  Raystown  branch  of 
the  Juniata  River.  This  dam  will  be  built  about  nine  miles  from  the 
confluence  of  the  Raystown  branch  with  Juniata.  The  plans  call  for  a 
n;im  40  feet  in  height,  with  a  storage  capacity  of  seven  and  one-half 
<u|uare  miles,  and  is  estimated  to  fu-nish  about  400  horse  power.  The 
cost  of  the  dam  is  estimated  at  about  $100,000.  The  company  will  also 
b**  provided  with  an  auxiliary  steam  plant,  which  will  be  located  some- 
where in  the  coal  fields  contiguous  to  its  water-power  plants,  and  will 
hhve  a  capacity  of  10,000  horse  power.  The  Juniata  Electric  Company, 
otganized  by  William  P.  Woods,  of  Lewiston.  and  Wallace  Wilson,  of 
Huntington,  will  be  the  diMribuling  medium  for  the  electricity  generated 
by   the   Raystown   Power  Company. 

JOHNSTOWN,  I  A— The  Johnstown  Electric  Railway  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $50,000  by  John  B. 
Morgan,  E.   V.    Remington,  Charles  M.   Moses,  of  Johnstown. 

XEW  CASTLK.  PA.— The  Mahoning  &  Sbenango  Valley  Railway  & 
Light   Company   i^   said  to  be  contemplating  extendmg  its  line   from   New 
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Castle  to  Greenville,  a  distance  of  ir  miles.  The  MeadvillcConneaut 
Lake  Company  is  planning  to  build  a  line  between  Linesville  and  Green- 
ville, ii  miles  in  length,  which  will  give  a  through  electric  railway  be- 
tween New  Castle  and  Pittsburg. 

PHIL.ADELPHIA,  PA: — Only  one  bid  was  received  by  the  Depart- 
ment of  Public  Safety,  which  was  opened  Nov.  15,  for  lighting  the 
streets  by  electricity  for  next  year,  which  was  submitted  by  the  Phila- 
delphia Electric  Company,  which  holds  the  contract  for  the  present  year. 
The  prices  submitted  are  the  same  as  this  year,  but  the  increase  in  num- 
ber of  lamps  will  make  the  cost  of  electric  lighting  next  year  $1,200,000, 
a:;  compared  with  $1,114,224  this  year.  The  price  per  lamp  ranges 
from  25  to  29  cents  per  lamp  per  night. 

PITTSBURG,  PA. — The  City  Council  has  passed  an  ordinance  provid- 
ing for  a  contract  for  three  years  for  furnishing  the  city  with  arc  lamps 
at  a  cost  not  to  exceed  $280,000. 

PITTSBURG,  PA. — On  account  of  present  financial  conditions  the 
Duqucsne  Light  &  Power  Company  is  not  doing  any  construction  work 
on  its  proposed  new  plant  or  purchasing  any  machinery.  The  company 
plans  to  construct  a  large  plant  on  the  Monongahela  River  at  a  cost  of 
more  than  $1,000,000. 

READING,  PA.— The  Nolde' &  Horst  Company  has  placed  a  contract 
with  the  Brown  Engineering  Company  for  the  electric  light  and  power 
equipment  for  its  new  knitting  mill.  The  machinery  will  be  operated 
by   individual   motors. 

SII.'\MOKIN,  PA. — The  Town  Council  has  awarded  the  contract  for 
street  lighting  to  the  Shamokin  &  Coal  Township  Light  Company  for  a 
term  of  ten  years. 

UNIONTOWN,  PA.— The  Brownsville,  Masontown  &  Smithfield  Rail- 
way Company  has  been  granted  a  franchise  by  the  Borough  Council  of 
Smithvillc  to  operate  a  street  railway  over  certain  streets  in  the 
borough. 

WAYNESBORO,  PA. — The  construction  committee  of  the  Chambers- 
burg,  Greencastle  &  Waynesboro  Electric  Railway  Company  is  con- 
sidering the  question  of  providing  power  for  the  extension  now  being 
built  between  Greencastle  and  Chambersburg.  The  committee  has  recom- 
mended that  additional  machinery  be  installed  in  the  Waynesboro  power 
plant  to  supply  electricity  for  operating  the  road.  The  plan  as  adopted 
by  the  directors  provides  for  the  transmission  of  alternating  current  to 
KaufFmans  by  overhead  wires,  where  it  will  be  converted  to  operate 
the   cars. 

WELLFORD,  S.  C. — The  Enoree  Power  Company  is  constructing  a 
hydro-electric  power  plant  on  the  Enoree  River  at  Wellford,  and  will 
furnish  electrici'.y  for  lighting  and  power  in  Woodruff,  and  for  power  at 
Fountain  Inn.     Ladshaw  &  Ladshaw,  of  Spartansburg,  are  the  engineers. 

FREEMAN,  S.  D. — The  citizens  and  business  men  of  Freeman  have 
petitioned  the  City  Council  to  take  steps  to  secure  the  establishment  of 
an  electric  light  plant  in  the  city. 

CARTHAGE,  TEX.— John  C.  Whitney,  owner  of  the  Carthage  electric 
light  plant,  writes  that  he  is  contemplating  installing  a  larger  engine  and 
boiler  or  gas  engine  in   his  plant. 

ELGIN,  TEX.— B.  H.  Graham,  of  Smithville,  writes  that  a  stock 
company  is  about  to  be  formed  to  construct  an  electric  light  plant,  water 
works  and  an  ice  plant,  to  cost  between  $50,000  and  $60,000.  The  com- 
pany will  be  ready  for  plans  about  Jan.  i.  No  engineer  has  yet  been 
selected. 

EL  P."\.SO,  TEX. — ^.\  500-kw  generator  was  recently  damaged  in  the 
plant  of  the  El  Paso  Electric  Railway  Company  by  an  explosion,  causing 
a  loss  of  $10,000. 

FORT  WORTH,  TEX.— Bids  will  be  received  at  the  office  of  James 
Knox  Taylor,  supervising  architect.  Treasury  Department.  Washington, 
D.  C,  until  Dec.  20,  for  the  installation  of  a  conduit  and  electric  wiring 
system   for  extension  to  U.    S.   post  office  in   Fort  Worth. 

NEWFANE,  VT. — The  citizens  arc  considering  the  question  of  having 
the  streets  of  the  village  lighted  by  electricity.  The  company  owning  a 
mill  just  south  of  the  village,  of  which  James  F.  Chase,  of  Boston,  Mass., 
is  manager,  contemplates  installing  an  electric  plant  for  lighting  the  mill, 
and  a  contract  may  be  made  with  the  company  to  install  a  plant  of  suffi- 
cient capacity  to  light  the  village. 

RUTL.VND,  VT.— The  Rutland  Railway,  Light  &  Power  Company  has 
made  a  contract  with  the  Rutland  Railroad  Company  to  install  two  4ohp 
electric  motors  and  complete  apparatus  to  equip  the  car  and  machine 
shop  of  the  railroad  company  with  electric  power.  The  steam  plant  will 
b-:    abandoned. 

CHENEY,  WASH.— The  new  flour  mill  of  the  F.  M.  Martin  Com- 
Iiany  has  been  placed  in  operation.  The  motive  power  is  electricity,  which 
is  supplied  by  the  Washington  Water  Power  Company.  The  power  com- 
pany is  furnishing  electricity  for  the  street  lighting  service  and  for  power 
purposes  in  this  town,  and  has  established  a  24-hour  service,  which  began 
Nov.   II. 

PORT  TOWNSEND,  WASH.— The  Pacific  Electric  Company  has  sub- 
mitted a  proposition  to  the  City  Council  which  contemplates  the  installa- 
tion of  a  water  wheel,  dynamos,  transformers,  with  outside  system  and 
cc.nnections  for  operating  50  arc  lamps,  at  an  estimated  cost  of  $11,061. 

SPOKANE,  WASH. — It  is  reported  that  the  Panhandle  Electric  Rail- 
way Company  is  making  arrangements  to  commence  work  on  the  con- 
struction of  its  road,  and  will  begin  at  once  work  on  the  construction  of 


a  large  power  plant  on  Priest  River  to  furnish  electricity  to  operate  the 
railway.  The  company  will  also  sell  power  to  the  mines  in  the  Priest 
Lake  district.  Arrangements  have  been  completed  between  the  company 
and  the  government  for  the  construction  of  a  telephone  service  along  the 
new  road  and  reaching  into  the  Priest  River  Forest  Reserve.  Half  of  the 
cost  of  the  erection  of  the  telephone  system  will  be  borne  by  the  gov- 
ernment. 

BLUEFIELD,  W.  VA.— The  Bluestone  Traction  Company  has  been 
granted  a  franchise  to  extend  its  line  on  South  Bland  Street  and  into 
.South  Blueficld.  The  franchise  is  for  a  term  of  47  years,  in  return  for 
which  the  company  is-to  pay  the  city  $10,000. 

FAYETTEVILLE,  W.  VA.— The  Fayetteville  Water  &  Light  Com- 
pany has  been  granted  a  50-year  franchise  and  will  soon  commence  work 
on  the  construction  of  an  electric  light  system.  John  Hawkins  is  in- 
terested in  the  enterprise. 

SHEPHERDSTOWN,  W.  V.\.— John  A.  Livers,  of  Lancaster,  Pa-,  and 
M.  P.  Thorn,  of  Martinsburg,  W.  \'a.,  who  recently  purchased  the 
iT.unicipal  electric  light  plant  in  this  town  and  secured  a  franchise  for 
30  years,  will  organize  a  company.  Electrical  energy  will  be  secured 
from  the  plant  of  the  Martinsburg  Light  &  Power  Company  at  Martins- 
burg to  operate  the  system,  and  ultimately  power  will  be  secured  from  the 
plant  of  the  Martinsburg  company  now  being  built  at  dam  No.  4.  The 
tiansmission  lines  in  Sfaepherdstown  will  be  reconstructed, 

ASHLAND,  WIS. — The  machinery  of  the  new  power  plant  at  White 
River  was  put  into  operation  for  the  first  time  Nov.  5.  The  company  is 
now  extending  its  lines  to  Ashland  and  will  be  ready  to  supply  electricity 
in  the  city  in  about  two  weeks.  The  new  power  plant  will  develop  1000 
horse  power,  and  is  under  contract  to  furnish  500  horse  power  for  a 
term  of  25  years  to  the  .rVshland  Light,  Power  &  Street  Railway  Company. 
The  company  also  holds  an  option  on  the  additional  500  horse  power  that 
the  dam  is  capable  of  supplying. 

KAUIOVUNA,  WIS.— The  Fox  River  Valley  Telegraph  &  Telephone 
Company  is  planning  to  build  an  exchange  in  this  city  next  summer. 

MILTON,  WIS. — ^The  farmers  of  Johnstown  and  Richmond  have 
formed  a  telephone  company  with  a  capital  stock  of  $2,500.  G.  M.  Hol- 
brook  is  secretary. 

LLOYDMINSTER,  ALB.— The  Lloydminster  Telephone  Company  ha» 
offered  to  dispose  of  its  plant  and  system  to  the  provincial  government. 
The  offer  will  likely  be  accepted. 

OKOTOKS,  ALB. — At  a  meeting  of  the  ratepayers  it  was  decided  to 
petition  the  Council  to  purchase  the  electric  lighting  plant  of  the  Okotoks 
Electric  Light  &  Power  Company,  which  was  closed  down  recently  as  it 
failed  to  meet  expenses,     -^ddress  W.  Fisher. 

VANCOUVER,  B.  C— The  Canadian  Pacific  Railroad  has  decided  to 
electrify  the  Columbia  &  Western  Railroad,  in  the  boundary  district. 
This  is  for  the  purpose  of  securing  much  of  the  freight  developed  b>* 
the  Great  Northern  Railroad  in  late  years,  the  company  being  able  to 
operate  far  more  cheaply  by  electricity  than  by  steam.  The  West  Kootenay 
Light  &  Power  Company  will  supply  the  motive  power.  Address  R.  Mar- 
pole,  general  superintendent  of  the  Canadian  Pacific  Railroad,  Vancouver- 

ST.  \'IT.\L.  MAN. — The  Town  Council  has  decided  to  construct  a 
municipal  electric  railway  system  and  will  rescind  the  contract  given  the 
Winnipeg  Electric  Street  Railway  Company  for  the  construction  of  a 
railway  system  here.  The  secretary  and  treasurer  has  been  instructed  to 
secure  the  services  of  a  civil  engineer  to  prepare  plans,  specifications  and 
estimates. 

ST.  JOHN,  N.  B. — The  Nova  Scotia  Telephone  Company  has  pur- 
chased the.  system  of  the  Central  Telephone  Company,  which  operated  70 
miles  of  pole  line  and  90  miles  of  wire  between  Bridgewater  and  Mid- 
dleton. 

H.-\MILTON,  ONT.— The  fire  and  water  committee  has  decided  to 
advertise  for  tenders  for  electric  pumps  for  the  water  works  system, 
and  the  competition  will  be  open  to  foreign  as  well  as  Canadian  manu- 
facturers. 

LONDON.  ONT.— The  City  Council  has  passed  on  the  firsj  reading 
of  the  Niagara  power  by-law,  and  the  special  committee  of  the  Council 
was  authorized  to  instruct  the  engineer  to  prepare  a  statement  of  the 
estimated  cost  of  distribution,  and  to  prepare  plans  showing  the  area 
pioposed  to  be  covered. 

PORT  .\RTHUR.  ONT.— The  Ontario  &  Michigan  Power  Company  is 
seeking  incorporation  to  develop  electrical  power  on  the  Nepigon.  Black 
Sturgeon  and  Pigeon  rivers,  north  of  this  town.  Address  Andrew  T. 
Thompson,  Ottawa,  Ont. 

TORONTO,  ONT.— The  Stark  Telephone,  Light  &  Power  System. 
Ltd.,  which  supplies  electricity  for  light  and  power  in  Toronto  Junction, 
has  been  obliged,  owing  to  the  financial  stringency,  to  go  into  liquidation. 
The  company   will   probably  be  reorganized. 

TORONTO,  ONT. — Various  plans  and  estimates  for  a  municipal  plant 
for  the  distribution  of  electricity  in  the  city  of  Toronto  were  submitted 
at  a  conference  held  at  the  Mayor's  office  Nov,  15,  between  the  city, 
officials,  representatives  of  the  Hydro-Electric  Power  Company  and 
engineering  experts.  There  were  seven  propositions  presented,  ranging 
fiom  $1,775,000  to  $5,250,000.  Three  plans  were  presented  by  W.  C. 
Chase,  of  the  firm  of  Smith,  Kerry  &  Chase:  the  other  plans  were  from 
the  engineers  of  the  Hydro-Electric  Power  Commission.  If  one  of  the 
estimates  is  selected  the  citizens  will  be  asked  on  Jan.  1  to  vote  on  the 
question  of   issuing  bonds  for  the  same. 
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WOODSTOCK.  ONT. — At  the  coming  municipal  election  a  by-law  will 
be  submitted  to  the  ratepayers  for  the  expenditure  of  $27,000  for  a 
distributing  plant  for  Niagara  power,  and  to  provide  a  new  motor  and 
electric  pump,  so  as  to  utilize  the  electric  power  for  the  street  lighting 
and  the  water  works  systems. 

SASKATOON,  SASK. — The  Saskatchewan  Power  Company  is  applying 
for  incorporation  for  the  purpose  of  developing  and  distributing  electricity. 
Stratton,  Sutherland  &  Jordan,  of  this  city,  are  acting  for  the  applicants. 

CORBONEAR.  NFLD.— The  United  Towns  Electrical  Company,  Ltd., 
is  making  arrangements  to  extend  its  service  to  other  towns,  work  on 
which  will  commence  as  soon  as  possible.  Louis  Williams  is  superin- 
tendent. 


Company  Elections. 

NEW  YORK,  N.  Y. — At  the  annual  meeting  of  the  Electrical  Securi- 
ties Corporation,  held  recently,  the  retiring  board  of  directors  was  re- 
elected with  the  exception  that  C.  N.  Mason  was  elected  to  fill  the 
vacancy  caused  by  the  death  of  E.  R.  Coffin.  The  vacancy  caused  by  the 
death  of  S.  M.  Hamill  was  not  filled  at  this  time.  The  office  of  vice- 
jiresident,  which  was  left  vacant  by  the  death  of  E.  R.  Coffin,  was  filled 
some  time  ago  by  the  election  of  C.  N.  Mason. 

DRUMBO,  ONT.— The  Princeton  &  Drumbo  Telephone  Company,  re- 
cently incorporated,  has  elected  the  following  officers:  F.  J.  Daniel,  presi- 
dent; T.  Conway,  vice-president:  G.  S.  Smith,  secretary:  W.  H.  Wells, 
treasurer.  The  company  proposes  to  operate  in  the  following  villages: 
Princeton,    Drumbo,    Eastwood.    Gobies,    and   possibly   Cathcart   and   Paris. 


New  Industrial  Companies. 

THE  EDW.KRDS  &  MERRILL  COMPANY  (electricians),  Boston, 
Mass.,  has  been  incorporated,  with  a  capital  stock  of  $25,000,  by  William 
G.   Merrill.  John   E.  Edwards  and  Samuel  W.   Culver. 

THE  ELECTRO-RADIATION  COMPANY,  of  Boston,  Mass.,  has  been 
incorporated,  with  a  capital  stock  of  $25,000,  by  Frank  W.  Douglass, 
James  Lynch.  John  J.  Fischer  and  others. 

THE  MASON  MOTOR  FAN  COMPANY,  -of  Boston,  Mass.,  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $250,000.  The  incor- 
porators are  .\.  \\".  Crankshaw,  John  Mason  and  Fremont  E.  ShurtlefF. 


Neti}  Incorporations. 

BIRMINGHAM,  ALA. — Articles  of  incorporation  have  been  filed  for 
the  Armstrong  Light  Company  with  a  capital  stock  of  $5,000.  H.  L. 
Armstrong   is  president. 

MANITOU,  COL. — The  Manitou  Incline  Railway  Company  has  filed 
articles  of  incorporation  with  the  Secretary  of  State.  The  company  is 
capitalized  at  $220,000,  a^d  has  purchased  the  cable  tram  road  from 
Manitou  to  the  summit  of  Mount  Manitou,  a  distance  of  one  mile,  from 
the  Hydro-Electric  Company.  The  line  will  be  re-constructed  and  re- 
equipped  for  the  tourist  season  of  1908. 

CLINTON,  ILL.— The  Clinton  Gas  &  Electric  Company  has  been  incor- 
porated with  a  capital  stock  of  $ro,ooo  by  James  M.  Surdam,  John  W. 
Smith,  Rolla  T.  Ingham,  Joseph  Saenger,  A.  Saenger  and  Richard 
Lindauer.  The  company  proposes  to  manufacture  and  sell  gas  and 
electricity. 

FARMERSBURG,  IND. — The  Torr  Electric  Company  has  been  incor; 
porated  with  a  capital  stock  of  $20,000.  The  company  has  taken  over 
the  plant  and  holdings  of  A.  D.  Torr,  which  furnish  electricity  for 
light  and  power  in  Farmcrsburg  and  Shelburn,  6  miles  distant.  The 
officers  of  the  company  arc:  E.  W.  Jennings,  president;  A.  D.  Torr, 
secretary  and  general  manager,  and  W.  S.  Buldridge,  treasurer. 

VINCENNES,  IND.— The  Black  Hawk  Light,  Heat  &  Power  Com- 
pany has  filed  articles  of  incorporation  with  the  Secretary  of  State  with 
a  capital  stock  of  $1,000,000.  Cyrus  Hoffman,  George  H.  Smith,  H.  S. 
Shoffer  and  others  arc  the  directors. 

ARDMORE,  I.  T.— The  Arbuckle  Falls  Light  &  Power  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $100,000.  The 
incorporators  arc  Morris  Saas,  L.  P.  Adkins.  F.  B.  McElroy  and  Mark 
Kirkpatrick.  The  company  proposes  to  develop  water  power  on  Fallas 
Cteek  in  the  Washita  River  Canyon,  near  Ardmorc,  to  generate  elec- 
tricity. 

ENID,  OKLA. — The  Enid  Pump  &  Power  Company  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $100,000.  The  incorporators  arc 
U.  W.  Sawyer,  R.  C.  Dickcnshcets,  A.  W.  Sawyer  and  others. 

OKLAHOMA  CITY,  OKLA.— The  Oklahoma  City  Street  Traction 
Company  has  been  granted  a  charter  to  build  an  interurban  railway  from 
Oklahoma  City  to  Mollis,  a  distance  of  119  miles,  at  an  estimated  cost  of 
$10,000  per  mile.  The  incorporators  are:  C.  A.  Swartz,  J.  P.  Van 
Allen,  C.  E.  Richardson,  of  Frederick;  H.  W.  Curry,  of  Eaton;  J.  N. 
Street,  of  Bloomington,  III.;  F.  B.  Lucas,  Samuel  Ecker,  J.  E.  Wood- 
wroth  and  T.   R.   Clifl,   of  Guthrie. 

OKLAHOMA  CITY,  OKLA.— The  Red  River  Railway  Company  baa 
I.ecn  granted  a  charter  to  construct  an  electric  railway  from  a  point  on 
the  Texas  slate  line,  north  of  Bonham,  Tex.,  to  Oklahoma  City,  a  dis- 
tance of  200  miles.  The  incorporators  arc;  George  F.  Robertson,  of 
Atnka:    K     M     Abernathy,   S.    C.    Hawk   and    F.   J.    Hawk,   ot   Lexington; 
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Albert   Rennie.  of  Pauls  Valley;   F.   P.    Kibbey,  of   Byars;  J.   W.   Hocker 
of  Purcell.  and  T.  H.  Bayless,  of  Durant. 

TECUMSEH,  OKLA.— A  charter  has  been  granted  to  the  Rapid  Tran- 
sit Interurban  Company  with  a  capital  stock  of  $2,500,000  to  build  an 
electric  interurban  railway  from  Muskogee  via  Tecumseh  to  Chickasha,  a 
di'stance  of  137  miles;  also  a  line  from  Tecumseh  to  Guthrie,  a  distance 
of  55  miles,  and  also  a  line  from  Tecumseh  to  Sulphur,  55  miles  in  length. 
The  headquarters  of  the  company  will  be  at  Tecumseh.  The  incorporators 
are:  John  A.  Clark,  S.  B.  Mitchell,  J.  W.  Sapon,  G.  M.  Ceissnor,  T.  J. 
Ray   and   M.   H.   Tennion. 


Legal. 


DECISION  ON  MAGNET  CONTROL  FOR  ELEVATORS.— Judge 
Van  Fleet,  of  the  United  Slates  Circuit  Court  for  the  Northern  District 
of  California,  has  handed  down  a  decision  in  the  case  of  the  Otis  Eleva- 
tor Company  vs.  Van  Emon  Elevator  Company,  enjoining  the  latter  from 
making  and  selling  elevators  containing  what  is  called  the  magnet  con- 
trol, as  being  an  infringement  of  a  patent  owned  by  the  Otis  company, 
known  as  the  Baxter  patent.  This  suit  was  begun  several  months  ago, 
and  a  motion  made  for  a  preliminary  injunction.  The  device  infringed 
consists  of  a  switch.  located  in  the  car,  arranged  and  operated  by  elec- 
trical connections  with  the  motor  switch,  whereby  the  motor  can  be 
started,  stopped  or  reversed  at  the  will  of  the  operator,  to  start,  stop  or 
reverse  the  movement  of  the  car.  The  Van  Emon  structure,  while  differ- 
ing somewhat  in  minor  details  of  construction,  such  as  the  use  ot  push 
buttons,  instead  of  a  lever  switch,  and  a  solenoid  instead  of  an  electro- 
magnetic device  of  horseshoe  form,  was  held  by  the  court  to  be  an 
infringement   of  the   patent. 

ELECTRIC  GENERATOR  LITIG.\TION.— We  are  in  receipt  of  the 
following  from  the  Allis-Chalmers  Company:  There  has  appeared  in  the 
technical  and  popular  press  an  item  to  the  effect  that  the  General  Electric 
Company  obtained  an  injunction  against  the  city  of  Nashville  preventing 
the  use  of  certain  electric  generators  manufactured  by  the  Bullock 
Electric  Manufacturing  Company.  This  statement  is,  however,  mis- 
leading. The  facts  of  the  case  are  as  follows:  A  motion  for  preliminary 
injunction  was  filed  by  the  General  Electric  Company  against  the  city  of 
Nashville  alleging  infringement  of  the  Parcelle  patent.  This  patent, 
which  has  but  a  few  months  more  to  run,  covers  very  specifically  a 
mechanical  device  for  fastening  the  laminated  pole-pieces  of  a  dynamo- 
electric  machine  in  position  on  the  frame.  This  construction  was  em- 
ployed in  a  few  machines  manufactured  several  years  ago  by  the  Bullock 
Electric  Manufacturing  Company,  before  its  affiliation  with  the  Allis- 
Chalmers  Company;  but  has  since  been  abandoned  for  a  better  device. 
The  city  of  Nashville  was  given  sixty  days  from  the  date  of  the  court's 
order  within  which  to  make  the  necessarj'  changes  to  avoid  infringement. 
The  simple  changes  required  were  readily  made  by  the  Allis-Chalmers 
Company,  within  the  time  specified,  in  such  a  manner  that  the  operation 
of  the  plant  was  not  interfered  with  for  a  single  instant. 

CONTRIBUTORY  FOOLHARDINESS.— In  the  case  of  Shade  vesus 
the  Bay  Counties  Power  Company,  the  Supreme  Court  of  California  has 
held  that  the  deceased  plaintiff  was  guilty  of  contributory  negligence. 
The  facts  are  set  forth  concretely  in  part  of  the  decision  as  follows,  in 
favor  of  the  company:  "The  deceased  was  not  a  backwoodsman  who  had 
never  heard  of  electrical  plants  and  the  danger  which  lurks  in  live  wires— 
if,  indeed,  such  a  person  could  be  found  in  California.  He  had  been 
born  and  had  always  lived  in  the  city  of  Vallejo,  where,  as  in  nearly 
every  American  city,  electricity  is  used,  was  a  business  man,  28  years 
old,  and  of  good  intelligence.  He  knew  the  danger  of  live  wires,  but 
was  not  an  expert  electrician.  He  had  not  been  placed  by  the  negligence 
of  the  appellant  in  a  position  of  peril  from  which  he  must  by  some  means 
extricate  himself,  so  that  he  might  have  been  excused  if  he  had  not  used 
the  best  judgment  in  trying  to  avoid  danger.  He  was  in  no  danger 
whatever.  It  appears  probable  from  the  evidence  that  he  and  his  party 
could  have  driven  past  without  any  risk,  as  the  distance  from  the  hang- 
ing wire  to  the  edge  of  the  road  was,  at  the  narrowest  point,  nine  feet 
and  nine  inches.  However,  it  was  not  necessary  for  them  to  drive  past. 
They  could  have  turned  back,  and,  if  they  could  not  have  reached  their 
original  destination  by  some  other  road,  they  could  have  had  their  picnic 
at  some  other  place;  and,  if  they  had  suffered  any  serious  wrong  by  the 
obstruction,  they  could  have  recovered  damages.  They  were  not  even 
templed  by  any  business  interests  to  incur  the  danger  of  trying  to  re- 
move the  wire,  nor  were  they  impelled  by  any  sense  of  duty  to  do  so. 
They  were  traveling  merely  for  the  purpose  of  pleasure.  Exactly  how 
near  the  deceased  went  to  the  wire  does  not  appear  from  the  testimony 
of  the  witnesses  who  were  present  at  the  time.  One  of  them  testified 
that  he  could  not  have  been  closer  to  the  wire  than  14  inches.  It 
appears  quite  probable  from  the  testimony  of  the  expert  electricians  that 
the  deceased  did  not  receive  the  shock  which  killed  him  through  the  cord 
which  he  held  in  his  hand;  but  that  some  part  of  his  person  or  clothing 
came  in  contact  with  the  wire,  or  was  so  close  In  the  wire  that  the  elec- 
tricity 'sparked'  or  'jumped'  from  the  wire  to  his  person.  While  standing 
so  near  the  wire  and  being  employed  in  trying  to  adjust  the  cord  and  pole 
he  might  readily  have  inadvertently  moved  nearer  to  the  wire.  Al  all 
events,  it  is  clear  that  he  unnecessarily,  heedlessly  and  recklessly  placed 
himself  in  a  most  dangerous  position  which  resulted  in  his  receiving  the 
deadly  shock.  'No  other  inference  than  that  of  negligence  can  be  drawn 
from'  his  conduct.  It  was  careless  and  negligent  in  the  extreme  sense, 
and  is  filly  characterized  by  the  old  phrase  'foolhardy.'  Our  opinion  is 
that  he  was  guilty  as  a  matter  of  law  of  contributory  negligence." 
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Obituary. 


MR.  CHARLES  M.  WHITE,  btcrctaiy  of  the  White  Electric  Company, 
of  liufTalo,  N.  Y.,  died  at  his  home  in  this  city  Nov.  16.  Mr.  White  was 
.)8  years  old,  and  graduated  from  Cornell  University  in  189 1  as  a 
mechanical  and  electrical  engineer.  Mr.  White  worked  for  the  American 
Telegraph  &  Telephone  Company  in  New  York  City.  Later  he  helped 
In  form  the  White  Electric  Company  in  Buffalo.  He  is  survived  by  his 
jjarcnts  and  one  brother,  Mr.  Henry  G.  White. 

COL.  G.  H.  T)W. — We  record  with  deep  personal  regret  the  death 
fef  Col.  George  IL  Day,  one  of  the  fathers  of  the  bicycle  and  automobile 
industries  in  this  country.  He  died  at  his  winter  home,  Daytona,  Fla., 
on  Nov.  21,  of  heart  disease.  George  Herbert  Day  was  born  in  1851  at 
Biooklyn,  Conn.,  and  graduated  from  Hobart  College  and  entered  com- 
mercial life  in  Hartford,  Conn.  In  1877  he  became  the  president  of  the 
Weed  Sewing  Machine  Company,  at  Hartford,  which  contracted  to  manu- 
facture the  first  bicycles  for  Col.  Albert  A.  Pope,  under  Mr.  Day's 
direction.  The  manufacture  of  bicycles  soon  superseded  all  the  other 
work  of  his  company,  until  in  i8go,  when  the  Pope  Manufacturing  Com- 
pany, then  with  headquarters  in  Boston,  absorbed  the  Weed  Sewing 
Machine  Company.  In  1897  Col.  Pope  and  Mr.  Day,  through  the  Pope 
Manufacturing  Company,  developed  what  was  then  the  greatest  surprise 
in  the  bicycle  business,  namely,  the  chainless  bicycle.  In  1887  one  of 
the  Columbia  tricycles  at  the  Hartford  plant  had  been  equipped  with 
electric  batteries  and  motor,  but  it  was  in  1894  that  the  question  of  self- 
jiropelled  vehicles  was  taken  up  actively  by  the  company  and  the  motor 
carriage  department  organized.  In  1899  the  Columbia  automobile  inter- 
ests were  combined  with  the  Electric  Vehicle  Company,  of  New  York, 
and  Mr.  Day  was  elected  to  the  presidency  of  the  Columbia  .-Vutomobile 
Company.  Soon  thereafter  he  was  likewise  elected  to  the  presidency  of 
the  Columbia  &  Electric  Vehicle  Company,  and  became  the  president  of 
the  Electric  Vehicle  Company  when  the  manufacture  of  Columbia  automo- 
biles and  distribution  was  concentrated  in  that  company.  At.  this  time 
he  also  was  elected  to  the  presidency  of  the  Electric  Storage  Battery 
Company.  During  his  incumbency  the  Riker  Motor  Vehicle  Company 
was  absorbed  by  the  Electric  Vehicle  Company.  In  1899  the  interests 
which  he  represented  acquired  the  control  of  the  Sclden  patent,  and  after 
several  years  of  litigation  all  suits  pending  were  disposed  of,  and.  largely 
due  to  Mr.  Day's  energies,  all  litigants  were  brought  together  with  the 
best  manufacturers  in  the  country  by  the  granting  of  licenses  under  the 
Selden  patent  and  the  formation  on  March  5,  1895,  of  the  Association  of 
Licensed  Automobile  Manufacturers.  Thereupon  Mr.  Day  resigned  the 
presidency  of  the  Electric  Vehicle  Company  to  accept  the  general  manage- 
ment of  the  .Association  of  Licensed  Automobile  Manufacturers,  to  which 
he  devoted  his  time  and  energy,  resulting  in  the  rapid  upbuilding  of  the 
strong  association  of  wide  influence  now  recognized  throughout  the 
United  States  and  abroad.  Mr.  Day  had  likewise  been  prominently 
identified  with  the  Western  -Xutomobile  Machine  Screw  Company,  of 
Elyria,  Ohio,  and  the  Hartford  Machine  Screw  Company,  in  addition  to 
which  he  was  a  director  in  a  number  of  Hartford  (Conn.)  banks  and 
three  or  more  Connecticut  insurance  companies,  as  well  as  several  other 
corporations.  He  was  also  a  director  of  the  Underwood  Typewriter 
Company  and  one  of  the  trustees  of  the  Colt  estate  in  Hartford,  Conn. 
Only  recently  he  had  resumed  his  connection  with  the  Licensed  .Associa- 
tion as  the  representative  on  its  It.iecutive  Committee  in  behalf  of  the 
Electric  Vehicle  C'ompany. 


Personal. 


SIR  CLIFTON  ROinXSOX.  the 
well-known  leader  in  English  electric 
traction  matters  and  management,  is 
again  visiting  this  country  after  an  in- 
terval of  some  years.  He  is  a  native  of 
itirkenhcad  and  was  one  of  the  earliest 
associates  of  George  Francis  Train,  who 
Iniilt  the  famous  tramway  in.  that  town. 
In  1866  he  accompanied  Train  to  this 
rountry,  remaining  fi\x  years  and  ac- 
'iniring  an  intimate  acquaintance  with 
American  street  railways.  He  returned 
\'>  Great  Britain  in  1871  and  became 
connected  with  the  Cork  Tramways. 
Four  years  later  he  became  interested 
in  the  Bristol  system,  and  then  again 
in  the  Edinburgh,  introducing  the  cable 
there.  In  1884  he  was  the  pioneer 
in  the  introduction  of  the  cable  in 
Lcndon.  In  the  early  stages  of  electrical  development  he  came  back  to 
America,  studied  the  whole  situation,  served  as  a  special  conunittee  for 
the  American  Street  Railway  Association,  and  on  his  return  to  England, 
in  1891,  became  the  advocate  of  electricity.  In  1895  he  was  the  engineer 
of  the  pioneer  trolley  system  installed  at  Bristol,  and  since  that  time  he 
ha*i  been  constantly  active,  in  a  variety  of  kindred  enterprises,  He  is 
to-day  managing  director  and  engineer  of  the  London  United  Electric 
Tramways  and  a  director  in  the  underground  systems  of  London.  He  was 
knighted  by  King  Edward  in  1905.  Me  is  a  member  of  the  Institution  of 
Electrical  Engineers  of  England  and  an  associate  member  of  the  Civil 
Engineers.  He  has  been  the  author  of  many  technical  contributions  to 
societies  and   the  press,   and  has  received  the  silver  medal  of  the   Royal 
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Society  of  Arts.  He  has  met  many  old  friends  on  this  frip,  and  on 
Nov.  26  was  entertained  at  luncheon  at  the  Engineers*  Club  by  Mr. 
James  H.  McGraw,  when  he  met  several  of  the  leaders  in  the  street  rail- 
way systems  of  New   York  City. 

MR.  ROY  PARKINSON,  of  Lowell,  Mass..  has  been  appointed  super- 
intendent  of  the  Whitman  branch  of  the  Edison  Electric  Illuminating 
Company,  of  Brockton,  Mass.,  taking  the  position  made  vacant  by  the 
resignation   of   Mr.    Warren   Redding. 

MR.  SAMUEL  COOK,  chief  electrician  for  the  Northampton  Electric 
Lighting  Company,  has  resigned  his  position  to  accept  a  similar  jwsitioa 
elsewhere.  Mr.  Cook  has  been  in  the  employ  of  the  Northampton  Com- 
I>any   for    10   years,   and  has  been  chief  electrician   for  five  years. 

MR.  A.  B.  CAKLETON.— Advices  from  Newark,  N.  J.,  stale  that 
Messrs.  A.  B,  Carleton  and  Colonel  Charles  A,  Sterling,  vice-presidents  of 
the  Public  Service  Corporation  of  New  Jersey,  have  resigned,  as  has  Mr. 
Fred  Evans,  secretary,  who  will  be  succeeded  by  Colonel  Hine. 

MR.  CHAS.  C.  LAPHAM,  general  manager  and  secretary  of  the 
Pacific  Wireless  Telegraph  Company,  Los  Angeles,  Cal.,  is  spending  some 
time  in  New  York  City  in  the  interest  of  his  company,  which  is  arranging 
to  install  telegraph  stations  in  the  East  for  wireless  communication 
overland. 

MR.  WARREN  S.  HALL,  of  Allentown.  Pa.,  has  resigned  as  vicc- 
pi  esident  and  general  manager  of  the  Lehigh  X'altey  Transit  Company, ' 
the  resignation  to  take  effect  Dec.  i'.  Mr.  Hall  has  also  resigned  as 
director  of  the  Allentown  Electric  Light  &  Power  Company,  to  become 
effective  at  the  convenience  of  the  board  of  directors. 

MR.  H.  V'ANCE  LANE,  vice-president  and  general  manager  of  the 
Nebraska  Telephone  Company,  has  been  elected  president  of  the  Rocky 
Mountain  Telephone  Company,  with  headquarters  at  Salt  Lake  City» 
Utah,  to  succeed  Mr.  George  Y.  Wallace,  resigned.  Mr,  Lane  has  been 
connected  with  the  Nebraska  Telephone  Company  for  25  years. 

MR.  J.  W.  McFARLAND  has  been  appointed  general  superintendent 
of  the  Macon  Railway  &  Light  Company,  of  Macon,  Ga.  Mr.  McFarland 
was  formerly  superintendent  of  the  Chattanooga  Electric  Railway  Com- 
pany, of  Chattanooga,  Tenn..  which  position  he  held  for  10  years,  and 
pievious  to  that  was  general  superintendent  of  the  Savannah  Electric 
Company,  Savannah,  Ga.,  for  eight  years. 

MR.  C.  W.  WHITNEY  has  resigned  as  manager  of  the  publicit>'  de- 
partment of  Abncr  Doblc  Company  and  accepted  a  position  as  purchasing 
agent  with  the  Ransome  Concrete  Company,  of  California,  whose  main 
offices  are  in  the  Crocker  Buildintf,  San  Francisco.  In  addition  to  the 
regular  duties  of  his  new  office.  Mr.  Whitney  will  have  charge  as  well 
of  publicity  matters  for  which  his  experience  well  qualifies  him. 

MR.  GEORGE  Y.  WALLACE,  of  Salt  Lake  City,  Utah,  has  resigned 
a^  president  of  the  Rocky  Mountain  Bell  Telephone  Company,  which 
operates  in  Utah,  Montana,  Wyoming  and  Idaho.  Mr.  Wallace  has  held 
the  office  of  president  for  20  years.  He  will  remain  with  the  company  as 
chairman  of  the  executive  board,'  and  will  t||^s  have  a  large  voice  iu 
directing    its    affairs. 

MR.  L.  C.  MARBURG,  until  recently  connected  with  the  Allis-Chal- 
mers  Company  as  engineer  to  the  contracting  department,  has  just  re- 
turned from  a  two  months'  vacation  trip  to  Europe.  During  his  stay 
abroad.  Mr.  Marburg  has  investigated  some  of  the  recent  gas  engine,^ 
stea^  turbine  and  electrical  work  in  Germany  and  Switzerland.  He  has 
not  yet  decided  upon  any  definite  plans  for  the  future,  but  at  present  is 
making  his  head()uarters  in  New  York.  Before  joining  the  Allis-Chalmers 
forces  in  1904,  when  the  company  entered  the  electrical  field,  Mr.  Mar- 
burg had  been  connected  with  the  railway  department  of  the  Genera' 
Electric  Company  for  over  four  years.  Among  the  plants  recently  de- 
signed and  partly  installed  under  Mr.  Marburg's  supervision  may  be 
mentioned  the  main  and  sub-stations  of  the  ]ndianaiK>lis.  New  Castle  & 
Toledo  Electric   Railway  Company. 

MR.  T.  STEBBINS.— Mr.  Theodore  Stcbbins  has  accepted  the  position 
ot  general  manager  of  the  Texas  Traction  Company,  which  will  put  in 
operation  within  a  few  months  an  interurban  railway  between  Dallas  and 
Sherman,  Tex.  The  line  is  being  built  by  the  .\mcrican  Railway  &  Light- 
ing Co.,  which  owi:^  and  operates  six  electric  lighting  and  gas  proper- 
ties in  the  neighborhood  of  Dallas,  with  which  Mr.  Stcbbins  is  also 
connected  and  for  whose  lighting  properties  he  will  act  in  an  advisory 
capacity.  Mr.  Stcbbins  on  graduation  from  the  Massachusetts  Institute 
of  Technolog>',  in  18S6,  became  connected  with  the  old  Thorn  son- Houston 
Company  and  had  charge  of  its  interests  in  connection  with  the  many 
local  electric  railway  and  lighting  companies  in  which  it  was  part  owner. 
Ir.  1904  he  resigned  from  its  successor,  the  General  Electric  Company,  to 
accept  the  general  managership  of  the  important  system  of  interurban 
railways  centering  in  Columbus,  then  owned  by  Mr.  A.  E.  Applcyard- 
When  these  went  into  the  hands  of  a  receiver  Mr.  Stcbbins,  was  ap- 
pointed manager  under  the  receivers  and  conducted  their  operation  until 
the  early  part  of  1906,  when  their  mortgages  were  foreclosed  and  they 
were  reorganized.  Just  at  this  time  the  National  Civic  Federation  com- 
menced  its  investigation  of  the  management  of  public  utility  companies,  ' 
and  Mr.  Stcbbins  was  offered  and  accepted  the  position  of  expert  on 
electric  lighting  properties  during  the  investigation.  He  has  recently 
returned  from  an  extensive  trip  to  South  America  and  Europe,  under- 
taken for  .\merican  and  London  financial  interests,  Mr.  Stcbbins  pre- 
sented* papers  on  economic  subjects  at  the  last  two  meetings  of  the 
American  Street  &  Interurban  Railway  Association,  and  is  untvcrsalh 
recognized  as  a  highly  expert  cnginet^r  and  statistician. 
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"Business  Notes. 


THE  INDEPENDENT  PNEUMATIC  TOOL  COMPANY,  of  Chicago, 
III.,  has  appointed  Mr.  George  A.  Gallinger  manager  of  the  Pittsburg,  Pa., 
office,  at  I2IO  Farmers'  Bank  Building,  whjre  a  complete  line  of  Thor 
pneumatic  tools  and  spare  parts  will  be  carried.  Mr.  Gallinger  was  for- 
merly connected  with  the  Chicago  office. 

THE  INTERN.ATIONAL  ELECTRIC  &  ENGINEERING  COMPANY, 
of  New  York  Cit.v.  has  moved  from  150  Nassau  Street  to  148  Chambers 
.Street,  where  it  occupies  a  whole  floor,  which  is  divided  into  a  stock 
room,  office  and  a  show  room,  and  where  it  will  pay  special  attention 
t )  the  export  trade,  and  to  the  selling  of  a  general  line  of  electrical  sup- 
plies, besides  handling  special  machineiy.  The  firm  is  composed  of  Ralph 
Straschnow  and  Felix   F.   Wiener. 

MESSRS.  HAMPSON  &  FIELDING,  of  1711  Trcmont  Street,  Den- 
ver, Col.,  mining,  milling  and  smelting  machinery  dealers,  have  estab- 
lished an  electrical  department,  and  in  the  future  will  carry  a  full  line  of 
electrical  apparatus  and  supplies.  The  complete  installation  of  lighting 
and  power  plants,  and  especially  those  for  mine  service,  will  be  given 
special  attention.  They  also  conduct  a  general  engineering  business. 
L.  M.  McBride,  formerly  electrical  engineer  and  superintendent  of  the 
Carstarphen  Electric  Company,  has  been  placed  in  charge  of  the  new 
department. 

THE  WHEELER  CONDENSER  &  ENGINEERING  COMPANY  will 
reniove  its  general  offices  from  New  York,  N.  Y.,  to  its  works  at  Carteret, 
N.  J.,  on  Jan.  1,  1908.  The  company  is  erecting  an  extensive  addition  to 
its  present  office  building  in  Carteret  to  provide  for  the  executive  offices 
and  to  accommodate  the  increased  force.  Mr.  William  S.  Love,  who  for 
the  past  eight  years  has  had  charge  of  the  business  of  the  Wheeler  Con- 
denser &  Engineering  Company  in  the  Central  West,  and  who  for  the  past 
year  has  been  in  New  York  as  general  sales  manager,  will  resume  charge 
of  the  Chicago  office  of  the  company,  at  1137-8  Monadnock  Building,  on 
Jan.   I,   1908. 

THE  BELL  ELECTRIC  MOTOR  COMPANY,  of  140142  Prince 
Street,  New  York,  N.  Y.,  is  making  arrangements  to  move  its  factory 
fiom  435-437  West  Broadway,  New  York,  to  Garwood,  N.  J.,  where  it  is 
erecting  a  plant,  which  will  copsist  of  a  main  erecting  building,  100  ft.  x 
200  ft.;  main  repair  shop,  50  ft.  x  175  ft.,  and  a  power  plant,  40  ft.  x 
60  ft.  The  company  has  installed  a  boiler  plant  and  a  hot-air  system  of 
heating,  and  is  arranging  to  operate  all  its  machinery  by  individual 
motors.  The  power  plant  >vill  have  a  100-hp  equipment.  The  company 
manufactures  motors  and  dynamos  for  power  and  lighting  and  does  a 
general  electrical  engineering  business. 

THE  FREDERICK  PEARCE  COMPANY,  18  and  20  Rose  Street. 
Ntw    York    City,    which    has   long   been   known    to    our    readers   as   expert 


manufacturers  of  high-class,  electrical  mechanisms,  especially  those  per- 
taining to  telephone  and  telegraph  work,  police  and  fire  alarm  systems, 
etc.,  and  which,  something  over  a  year  ago,  took  over  the  business  of  the 
Willyoung  &  Gibson  Company,  widely  known  makers  of  high-grade  elec- 
trical test  instruments  and  scientific  apparatus,  announces  that  it  has 
arranged  with  Mr.  Elmer  G.  Willyoung,  the  former  head  and  expert  of 
the  Willyoung  &  Gibson  Company,  to  take  charge  of  its  instrument  depart- 
ment. Associated  with  Mr.  Willyoung  will  be  Mr.  Walter  H.  Pearce,  son 
of  Mr.  Frederick  Pearce.  Both  of  these  gentlemen  are  technically  trained 
men  of  wide  experience  in  this  particular  line.  Besides  the  full  line  of 
Willyoung  instruments,  which  will  be  made,  including  the  well-known 
Willyoung  induction  coils  for  N-ray  and  wireless  work,  this  department 
solicits  special  work  of  any  kindred  sort  where  exactness  and  finish  in 
detail   is  required. 

THE  BALL  &  WOOD  COMPANY,  Elizabethport,  N.  J.,  announces  to 
it.i  customers  and  to  all  users  of  compressed  air,  the  addition  to  its  well- 
known  engine  business  of  a  line  of  high-grade  air  compressors  of  new 
and  advanced  type,  designed  to  meet  the  modern  requirements  for  air 
compressing  machinery  equal  in  material  and  workmanship  to  the  highest 
class  of  steam  engine  construction.  These  compressors  are  the  product 
of  its  long  experience  in  the  design  and  manufacture  of  high-grade  en- 
gines, combined  with  important  new  improvements  in  the  air  com- 
pressing elements  of  the  machine.  They  are  liberally  designed,  with 
large  bearings  and  wearing  surfaces,  rigid  frames,  effective  lubrication, 
ample  valve  areas  and  intercooling  capacities,  securing  compressors  which 
operate  with  minimum  noise  and  friction  and  at  the  highest  economy. 
Owing  to  the  increased  efficiency  and  output  of  these  machines,  they  are 
offered  at  a  price,  based  on  actual  capacity,  which  compares  favorably 
with  compressors  of  inferior  design  and  cheap  construction.  Inquiries  and 
investigation   are   invited. 

SUNBEAM  TANTALUM  LAMPS.— The  Western  Electric  Company 
reports  large  increasing  business  in  the  Sunbeam  tantalum  lamp.  Many 
users  are  substituting  this  lamp  entirely  for  the  old-style  carbon  filament 
lamp.  It  is  intetesling  to  compare  the  service  of  these  two  lamps.  The 
tantalum,  as  is  well  known,  gives  20  cp  and  consumes  only  40  watts, 
whereas  the  regular  lamp  gives  16  cp  and  consumes  anywhere  from  56 
to  64  watts.  While  the  first  cost  of  the  tantalum  lamp  is  much  higher, 
the  saving  resulting  from  its  use  will  very  soon  more  than  pay  its  entire 
cost.  The  light  given  by  the  tantalum  lamp  is  of  a  much  whiter  and 
more  beautiful  quality  than  heretofore  known,  and  it  has  been  the  general 
experience  that  those  who  once  try  these  lamps  want  them  again. 
During  the  past  two  months  more  than  123,000  tantalum  lamps  were 
ordered  for  the  sole  purpose  of  replacing  an  equal  number  of  the  old 
type  carbon  filament  lamps,  which  in  itself  is  a  very  significant  fact.  It 
means  that  the  tantalum  lamp  is  to  play  a  very  important  part  in  the 
future   of   electric    lichtins. 
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I  .M  11.1)  .■^l.\iK.>  r.\  I  l-..\  I  .-.  l.SSll.l)  .\U\.  ,.,.  i,,u;. 
nducte.l  by  Ivosenbaum  &  Slockbridge.  I'at.  .Ulys..  41  I'ark  Kov,  N.  V.] 
ojs.  ME.\NS  FOR  DRIVING  .\U)l"OR  ROAD  VEHICLES:  .Mar- 
tin .Mbrecht.  Friedberg,  Germany.  .\pp.  filed  Feb.  20,  1907.  .\n 
electric  transmission  for  motor  vehicles,  including  motors  geared  to 
the  front  wheels  and  driven  by  a  generator  on  the  transmission 
shaft,  which  has  the  usual  gear  connections  to  the  rear  wheels. 
112.  INDIVIDUAL  LLECTRIC  GAS  LIGHTER;  William  K.  David- 
son. Boston.  Mass.  App.  filed  March  4,  1907.  A  small  dry  battery 
and  coil  arc  enclosed  within  a  casing  of  a  form  adapted  to  be  hung 
compactly  on   a  gas  fixture. 

no.      ELECTRICAL  SWITCH;    Franz  Orzcl,   Frankfort-onthe-Main, 
Germany.       .\pp.    filed    I)cc._     19,     1904.       Electric    snap 


filed 
a   switch   clement    sleeved    thereon    and 
nporarily   held   against   action   by  a   plate 
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switch    having  a   spindl 
having    a   torsional    spring 
having   notches   or   depi 
,153.      ELECTRIC    HEATER;    Hugh    M.    Wickcm.    Brooklyn.    N.    Y 
App.    filed   Jan.    26,    1907.      The    water    is    led    through    a    plurality   ot 
metal   tubes   having  a  spirally   wound    resistance  element  thereon   and 
insulated    from   the   metal   by  an   asbestos  sleeve. 

161.  ART  OF  PRODUCING  PIGMENTS  KY  ELECTROLYSIS: 
Edwin  D.  Chaplin.  Bosl  n,  Mass.  App.  filed  Feb.  3,  1906.  The 
process  of  making  white  lead,  which  consists  in  clectrolylicallv  dis- 
solving metallic  lead  in  an  .imicous  solution  of  a  non-akaline  salt 
in   the   jire^eiice  of  a  solul>e  chlorate   salt. 

i52.  ART  OF  PRODUCINC;  I'IG.MENTS  IIY  ELECTROLYSIS; 
Edwin  I).  Chaplin,  Boston.  Mass.  App.  filed  Feb.  3,  1906.  I'rocess 
similar  to  above  patent  for.  making  lead  cbromalc, 
168.  ELECTRIC  BELL;  Henry  I.  Ilccncy,  Boston,  Mass.  App. 
filed  Feb.  12,  1906.  A  protected  nell  for  out-of-door  use,  the  bell 
being  fastened  within  a  depending  hood  or  sheathing  so  as  to  be 
protected    from  the  elements. 

i^i.  VAI'OR  RECTIFIER  SYSTE.M;  Osias  O.  Kruh.  Schenectady, 
N.  V.  App.  filed  .March  13,  1907.  System  whereby  vapor  electric 
devices  m,Ty  be  utilized  for  supplying  current  to  a  load  circuit  which 
is  subject  to  a  back  flow  of  energy,  huch  as  is  formed  by  an  induc- 
tion coil  and  its  interrupter.  ria**  an  inductive  current  path  in 
shunt  with  said  load  and  a  nun  inductive  path  for  current  also  in 
shunt  with  said  load. 
184  TRKEINtilRON;  Charl 
file<l    Aug.     16.     1906.      Tool    1 

incltirling    .1    specially    formed    mct.illic    b<ix    or    chamber   conlainil 
resistance   eirmenl. 

189.  ALTKRN.\TINGCURRK\r  .MOTOR;  Leo.  ."vrhulcr,  St.  Louis 
Mo  App  filed  .\pril  n.  1904  Relates  to  allernating-currenl  indue 
tion   motors   and    particularly    to    means    for    reversing   their   direction. 


I  W.  Richards,  Ntedham, 
^d  in  forming  boots  an 
net.illic    box    or    chamber 
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lilt  iiioi,,,  ,5.  |„,,vi.ita  Willi  a  subdivided  Held  winding,  the  electrical 
connections  of  which  are  moved  at  the  will  of  the  operator  to  reverse 
the  direction  of   movtnient  of  the  rotary  mcmlK-r  of  the  motor. 

,192.  OUTDOOR  RECEPTACLE;  James  S.  Stewart,  New  York. 
N.  v.  App.  filed  June  6,  1906.  .\  form  of  incandescent  lamp  re- 
ceptacle for  outdoor  wiring.  Is  designed  to  be  absohitcly  protected 
against  ingress  of  water  and  contains  a  fuse  in  a  specially  con- 
structed chamber.  The  threaded  shell  is  positioned  within  this  cup- 
sliaped  porcelain  housing  by  a  central  projecting  boss  through  which 
the  central  stud  terminal  extends.  In  this  way  a  space  is  left  for 
the   wire  connections. 

,193-  ARRANGE.MENT  FOR  MOTOR  DRIVES;  Emmet  W.  Stull. 
Norwood.  Ohio.  App.  filed  June  30.  1906.  Has  a  plurality  of 
motors  and  unitary  means,  whereby  one  of  the  motors  may  be  moved 
into    proper    position    to    oper;.te    q    driven    meoh.-inism       The    motors 


are    fixed    to   a    pivoted    platform   so   as   to    swing    into   mesh    with 
shaft    having    gear 


i,iqp.  CONTROLLER  FOR  ELECTRICALLY  OPERATED  MA 
CHINE  TOOLS;  John  R.  Back.  Worcester.  Mass.  App.  filed  May  i, 
1906.      I  he   range  of  movement  of  the  controller   handle  is  fixed'  by 


1,205.  CONTROLLING  MECHANISM;  Herbert  W.  Cheney  Nor 
wood,  Ohio,  .^pp.  filed  June  28,  1906.  Provides  means  for  break 
ing  the  main  circuit  of  the  motor  in  case  the  controller  handle  is 
moved  too  slowly  .mil  in  case  of  overload  and  certain  other  improper 
conditions. 

1,214.  REVERSIDLE  GALVANIC  BATTERY;  Thom.is  A  Edison 
Llewellyn  I'ark,  N.  J.  App.  filed  Oct.  31.  1900.  In  a  reversible 
(!alvanic  cell,  an  alkaline  solution;  an  electrode  consisting  of  an 
insoluble  iiiiiallii  pel  f.. rated  inclosing  pocket  and  a  finely  divided 
insolublr  aiiiv.  material  tightly  packed  in  siich  inclosing  pocket  and 
a  second  rbitrode.   sul.«lanlially   as  set   forth. 

i,22o.      <  iiNTKdI.I.KK     TI,Min:..   tolmore,  Jr..    Norwood.   Ohio.      App. 
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filed  Oct.  31,  igo6.  Construction  designed  to  reduce  the  length  of 
the  drum,  and  consequently  the  height  of  a  series  parallel  controller 
;'.daptcd  to  heavy  currents. 

.238.  DEVICK  TO  DISCLOSE  SHUNTING  OF  THE  CIRCUITS 
AROUNJJ  ELECTKIC  METERS;  William  L.  Saunders,  Denver. 
Col.  Ai/p.  filed  June  r;,  1905.  A  device  adapted  to  disclose  shunt- 
ing of  the  current  in  the  wire  leading  into  an  electric  meter  and  the 
service  wire  l**aving  it,  and  provides  for  the  detection  of  attempts 
made  hy  unauthorized  and  fraudulently  inclined  persons  to  cut  the 
meter   out    of   the   electric   circuit. 

,239.  SYSTEM  OF  MOTOR  CONTROL:  William  F.  Schneider.  Nor- 
wood, Ohio.  App.  filed  Nov,  11,  1905.  Has  a  motor  and  two  sources 
of  curicnt  supply  and  remotely  controlled  means  for  connecting  said 
motor  to  the  two  sources  of  supply  in  parallel  or  to  one  of  said 
sources  alone. 

,273.  ELECTRIC  FURNACE  AND  METHOD;  Paul  L.  T.  Ileroult, 
LaPraz,  France.  App.  filed  -May  3.  1907-  Construction  of  electric 
furnace  having  a  pair  of  electrodes  with  a  conductor  adapted  to  form 


87i»338 — Electric    Furnace. 

part  of  the  path  of  the  current  there  between  and  means  for  shifting 
the  conductor  to  vary  the  length  of  the  part  of  the  path  formed. 

.2q8.  MAGNETIC  SEPARATOR;  Alfred  Schwarz.  New  York,  N.  Y. 
App.  I'lled  Feb.  i,  1906.  Concentrator  table  having  riffles  with  mag- 
nets arranged  beneath  and  closely  adjacent  thereto  which  are 
energized  in  a  predetermined  order  to  cause  a  transfer  of  the  magnetic 
ore. 

,301.  MAGNETIC  SEPARATOR;  Alfred  Schwarz,  New  York,  N.  Y. 
App.  filed  April  7,   1906.     Relates  to  modifications  of  the  above. 

,338.  ELECTRIC  FURNACH:;  Paul  L.  T.  Heroult,  LaPraz,  France. 
App.  filed  April  21,  1906.  Features  of  construction  of  an  electric 
furnace  having  special  means  for  establishing  good  contact  with  the 
central  electrode. 

.348.  PANEL  BOARD;  Hubert  Krantz.  Brooklyn,  N.  Y.  App.  filed 
fuly  6.  1905.  Has  bus-bars  cross-connected  to  the  terminals  of  a 
plurality  of  fuse  receptacles  and  adapted  to  be  engaged  directly  by 
the  fuse  plugs  therein. 

,352.  SPRING  BINDING  POST:  Horace  G.  Martin.  Rutherford. 
N.  J.  App.  filed  Oct.  27.  1905.  Sheet  metal  binding  post  having  a 
bar  with  a  transverse  hole  and  a  perforated  washer  spring  impelled 
on  said  bar  in  the  direction  of  said  hole. 

.360.  ELECTRIC  AND  PNEUMATIC  GOVERNOR;  William  K. 
Rankin  and  Thomas  F.  Kelly.  Philadelphia.  Pa.  App.  filed  Feb.  11. 
1907.  Relates  to  features  of  construction;  including  a  plurality  of 
horizontally  operating  and  resiliently  yielding  catches  with  flattened 
tops  and  means  to  insure  the  flat  top  being  always  uppermost. 

.365.  MAGNETIC  SEPARATOR:  Alfred  Schwarz.  New  York.  N.  Y. 
App.  filed  Feb.    1.   1906.     Relates  to  modification  of  No.  871,298. 

.367.     MAGNETIC  SEPARATOR;  Alfred  Schwarz,  New  York,  N.  Y. 

App.  filed  April  7.   1906.     Covers  additional  modifications. 
1,378.     RAU.WAY  SIGNAL;   Louis  H.  Thuilen,  Edgewood.  Pa.     App. 
filed  March    18,    1905.      Mechanical  construction  for  operating  a  sema- 
phore   arm    from    an    iron-clad    solenoid    magnet    disposed    within    the 
standard  of  the  semaphore  signal. 

.405.  ELECTRICALLY  HEATED  SOLDERING  IRON;  Harry  Ilertz- 
berg  and  Maurice  T.  Wohl  New  York.  N.  Y.  App.  filed  Feb.  11, 
1907.  An  electrically  heated  soldering  iron,  including  a  hollow  copper 
body,  in  which  is  received  a  plurality  of  asbestos  sheets  spirally 
wrapoed   with   a    resistance  filament. 

,407.  ELECTRIC  CLOCK;  Frank  Hopejoncs.  London,  England. 
App.  filed  March  26,  1906.  The  secondary  clocks  having  regulating 
means  by  which  the  vibrations  of  their  pendnUtms  arc  effective  to 
produce  a  more  rapid  or  slower  movement  of  the  escapement  wheel. 
1.424.  SURFACE  ELECTRIC  RAILWAY;  Timothy  Mahoney,  San 
Francisco,  Cal,  App.  filed  July  6,  1906.  System  of  distribution  for 
alternating  current  with  a  third  or  single  sectional  surface  conductor- 


rail,  which  will  avoid  electrolysis 
specially  arranged  reactance  wind 


Has 


r   and  gas   pipe   mai 
choke  coils. 

Newark. 
1906.  The  upper  section  of  the  trolley 
nnccting  with  the  main  portion  so  as  to 
v]jrd  and  b.-ick  direction. 

"•¥(;ii, "  T      ;; " ' , 

ductor  slioes,  which  may  be  dropped  into  engagement  with  the  track 
rails  so  ns  to  keep  connection  therewith,  notwith^nnding  deviations 
of  the  vehicle  therefrom. 
871,468.  TELEPHONE  MOUTHPIECE;  Anna  Bebout.  St.  Louis.  Mo. 
Anp.  filed  Jan.  28,  1907.  A  collapsible  individual  mouthpiece  for 
telephones  comprising  a   plurality   of  sections,   the  mouth    section   be- 


871.443.     TROLLEY  POLE  ATTACHMENT;  Robert  P. 

N.   J.      App.   filed    Nov.   26  " 

pole  has  a  yielding  spring 

yield  in  a  lateral  or  in  a  f 
87 1. -157.      ELECTRICALLY    PROPELLED    VEHICt-E;    Russell    Thayer, 
liladctnhin,    l*a.      App.    filed    April    4,     1907.      Has    depending   con- 


Schencc- 

with  an  alter- 

i   a   rotor,   said 

umber  of  poles 

bill    said    stator 


ing  such  a  length  that  the  other  &cctions  may  be  boused  within  the 
same,  connections  between  the  sections  permitting  such  bousing,  and 
closures  hinged  at  opposite  ends  of  the  mouth  section. 

871.470.  TELEPHONE  RECEIVER;  Hiram  E.  Booth.  Salt  Lake  City. 
Utah.  App,  filed  Sept.  8,  1902.  In  a  telephone  receiver,  the  com- 
bination of  a  vibratory  diaphragm,  means  for  causing  said  diaphragm 
to  vibrate  for  the  purpose  of  producing  sound-waves,  and  a  porous 
and  non-vibratory  diaphragm  arranged  to  receive  the  sound  waves 
propagated  by  the  vibratory  diaphragm,  with  an  air  space  between, 
said  last-mentioned  diaphragm  consisting  of  front  and  back  discs  with 
interposed  fibrous  material. 

871,479.  ELECTROGENIC  BODY  DEVICE;  Albert  R.  Cooper,  Findlay, 
Ohio.  App.  filed  Feb.  14.  1907.  Construction  of  shoe  having  a  sm^l 
dry  battery  included  in  the  heel  thereof. 

871.484.  ELECTROMECHANICAL  POWER  GOVERNOR:  George  H. 
Davis,  West  Orange,  N.  J.  App.  filed  Feb.  13,  roo6.  Has  means  for 
causing  a  plurality  of  electromagnets  to  act  with  differing  force  on 
a  governor  device  comprising  a  sectional  bar. 

871.485.  TELEPHONE  WALL-SET;  William  VV.  Dean.  Chicago.  Ill- 
App.  filed  June  15.  1903-  Telephone  wall-set,  including  a  casing 
wnich  pulls  down  to  expose  interior  call   bell  mechamsm. 

871,490.  INSULATOR  PIN  MOUNTING;  John  D.  E.  Duncan.  New 
York,  N.  Y.  App.  filed  Jan.  21,  1907.  The  insulator  pin  is  mounted 
on  the  cross  arms  of  the  pole  by  staples  with  threaded  ends  engaged 
by  nuts.  Has  transverse  cleats  beneath  the  pin  through  which  the 
staples  pass. 

«7i.496.  PROTECTION  OF  RAILWAY  TRAINS:  Abel  R.  A.  Gerard. 
Pontgivart,  near  Reims.  France.  App.  filed  May  i,  1906.  Semi- 
automatic block  signal  system  for  railway,  in  which  the  train  itself 
effects  the  operation  of  setting  the  signals  after  passing  a  section  and 
in  which  the  completion  of  the  signals  are  effected  by  a  local  operator. 

871. SOI.  BOND  FOR  RAILS;  Charles  Y.  Haile  and  George  M.  Hugus. 
Uniontown.  Pa.  App.  filed  May  17,  1907.  The  bond  rail  is  passed 
in  a  zig-zag  path  through  the  web  of  the  rail  and  through  the  fish 
plates  thereof  so  as  to  prevent  such  fish  plates  from  being  surrep- 
titiously   removed, 

871,513-     ALTERNATING  CURRENT  MOTOR;  Car!  A.  Lohr, 
tady,  N.  Y.     App.  filed  Sept.  7.  1905.     In  combinatio 
nating  current   rotary   field   motor   having  a   stator   ar 
stator   having  a   number  of  poles  different  from  the   1 
of   said    rotor,    means    for    electrically    connecting   at 
or  said  rotor  to  a  source  of  electricity. 

871.519.  PARTY-LINE  TELEPHONE  EXCHANGE;  Samuel  A.  Nor- 
Strom,  Chicago,  111.  App.  filed  July  14,  1905.  The  combination  with 
a  party  line  having  a  series  of  local  stations  thereon,  and  means  con- 
trolled from  a  central  office  for  causing  the  simultaneous  advance  of 
all  switching  mechanisms,  of  means  also  controlled  from  the  central 
office  for  causing  selected  ones  only  of  said  switching  mechanisms  to 
return   to   normal    position. 

871.520.  TELEPHONE  EXCHANGE;  Nils  E.  Norstrom,  Chicago.  IlL 
App.  filed  Aug.  21,  1905.  The  combination  with  a  ratchet  wheel 
having  one  tooth  removed,  a  driving  pawl,  and  a  holding  pawl,  of 
a  special  pawl,  and  a  magnet  for  causing  said  special  pawl  to  engage 
said  wheel  so  that  the  driving  pawl  can  drive  the  toothless  part  of 
said  wheel   past  the  holding  pawl. 

871,535.  ELECTRIC  WIRE  CONNECTION;  Frederick  B.  Thatcher. 
Providence.  K.  I.  App.  filed  Ian.  31,  1907.  A  spark  plug  connection 
terminal  having  somewhat  the  form  of  a  garter  clasp  to  engage  over 
a  metallic  button  on  the  spark  plug. 

871.537.  VOLTAGE  REGUL.\TOR:  Max  J.  E.  Tilney.  South  Kensing- 
ton, Eng.  App.  filed  Oct.  17.  1905-  A  method  of  a..'tomatically  regu- 
lating voltage  in  electric  li^ht  and  power  circuits  with  varying  loads. 
Is  specially  applicable  to  circuits  in  which  the  load  varies  suddenly 
and  to  large  amounts. 

871.538.  APPARATUS  FOR  INSURING  SAFETY  OF  TRAFFIC  OK 
SINGLE  LINES  OF  RAILWAY;  Edward  Tyler,  Dalston.  London. 
Eng.  App.  filed  Nov.  15.  1905.  Method  of  working  railway  lines 
by  the  staff  system  in  which  a  tablet  issued  from  an  apparatus  which 
may  be  electrically  controlled,  must  be  received  by  an  engine  driver 
before  he  can  take  his  train  to  the  next  section. 

871,616.  TROLLEY  POLE  CONTROLLER;  Clarence  Norland.  Los 
Angeles.  Cal.  App.  filed  Nov.  19.  1906.  The  pole  is  impelled  up- 
ward by  a  spring  and  is  retrieved  by  a  pneumatic  cylinder  set  in 
action  by  an  abrupt  upward  movement  of  the  pole. 

871,652.  AIR  PURIFIER:  Frank  A.  Ward.  Los  Angeles.  Cal.  App. 
filed  Aug.  23,  1906.  A  rectangular  box,  contains  an  induction  coil 
and  a  multitude  of  electrodes  by  which  a  high  potential  discharge 
can  be  passed  therebetween.  The  ends  of  the  box  are  perforated  to 
permit  a  circulation  of   air  therethrough. 

871,667.  PIPE  CAP;  William  H.  Blood.  Jr.,  Wellcsley.  Mass.  App. 
filed  March  22,  1907.  A  "form  of  hood  for  outlet  connecti'^ns  of  tele- 
phone conduits  having  among  other  features  a  plurality  of  minute 
projections  around  the  edge  which  facilitate  the  draining  of  moisture 
therefrom. 

871,675.  OFFICE  INDICATOR;  Henry  P.  Davis.  Hot  Springs,  Ark. 
App.  filed  Dec.  20,  1906.  A  form  of  mail  box  in  which  an  incan- 
descent lamp  is  displayed  on  pressing  the  call  bell  in  case  the  party 
called  is  not  at  home. 

871,686.  PLATINUM  CONTACT;  Anton  Freier.  Boston,  Mass.  App. 
filed  May  13,  1907.  A  method  of  making  the  contact  screws  lor 
vibrators  so  that  the  contact  clement  is  formed  of  a  thin  sheet  of 
platinum  on  a  base  of  German  silver,  thereby  economizing  the 
platinum. 

871,737.  TELEPHONE  TRANSMITTER;  Elias  E.  Ries.  New  York,  K. 
Y.  App.  filed  Jan.  11,  1904.  In  a  telephone  transmitter,  two  plates 
or  electrodes  .ind  a  film  of  liquid  included  in  a  circuit  between  them 
and  adapted  to  vary  the  resistance  of  the  circuit  through  capillary 
action  when  a  plate  is  vibrated,  a?  and  for  the  purpose  describeo. 

871,758.  BRIDGING  BLOCKS  FOR  DYNAMO  ELECTRIC  MA- 
CHINES;  Edward  Heitmann.  Montclair.  and  Frederick  W.  Voung. 
East  Orange.  N.  J.  App.  filed  Oct.  iS,  1906.  Has  a  slotted  dynamo 
electric  machine  clement  with  windings  located  in  the  slots,  and 
cast-iron  bridging  blocks  insulated  from  the  element  and  consisting 
of   parallel   contact  members  joined  by   thin   webs. 

871,766.  PROCESS  FOR  EXTRACTING  GOLD  AND  SILVER  FROM 
ORES;  Gilbert  Gurncy.  Berkeley,  Cal.  Apn.  filed  May  j3.  1904-  The 
process  of  extracting  the  values  from  sultid  ores,  which  consists  in 
subjecting  them  to  a  solution  containing  perchlorid  of  a  metal  of  two 
or  more  valencies,  together  with  the  chlorid  of  an  alkali  metal  and 
a  free  mineral  acid. 

12,722.  TROLLEY  RETRIEVER;  Alfred  W.  Knutson.  Brookficid, 
111.  .'\pp.  filed  Aug.  19,  1907.  Covers  a  trolley  retriever  having  a 
spring  drum  or  reel  which  is  rotated  to  retrieve  the  pole  by  a  more 
powerful  spring   when   the   latter  is  tripped   into  action. 
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IncandesC£Nt  Lamp  Tests  Here  and  Abroad. 

-\  regular  system  for  testing  a  certain  small  percentage  of 
the  incandescent  lamps  purchased  and  issued  by  large  lighting 
stations  was  first  inaugurated  in  the  United  States,  in  con- 
junction with  a  number  o£  Edison  electric  lighting  companies. 
At  the  present  time  the  most  complete  system  for  the  testing 
of  lamps  in  this  way  is  found  in  this  country.  Other  countries 
have,  however,  adopted  regular  systems  of  testing  incandescent 
lamps  on  demand  at  their  national  testing  laboratories.  An 
abstract  of  an  article  in  the  Elektrotechnische  Zeitschrift  on 
this  subject  appears  in  our  digest  in  this  issue.  It  will  be 
seen  that  in  Germany  lamps  are  divided  into  tj'pes  A,  B  and 
C,  according  to  the  watts-per-candle  and  to  the  length  of  life — 
.\  being  the  type  of  300  hours  to  80  per  cent  normal  candle- 
power,  and  C  being  the  type  of  800  hours.  Long  tables  are 
given  in  the  article  for  the  conditions  of  testing  different  types 
and  voltages  of  lamps. 


The  conditions  recognized  in  Germany,  Austria  and  Switzer- 
land, 1.  e.,  in  German-speaking  countries,  are  substantially  the 
same.  The  corresponding  conditions  in  England  are  distinctly, 
although  not  widely,  different.  In  the  German  countries,  the 
lamp  voltages  run  all  the  way  from  45  to  250.  This  compli- 
cates the  testing  practice,  because  a  type  B  lamp  for  250  volts 
will  consume  more  power  than  a  type  C  lamp  for  100  volts. 
In  England  there  are  but  two  standard  voltages,  namely  no 
and  220,  which  simplifies  the  work,  especially  as  only  two  types 
of  lamps  are  recognized,  namely,  400-hour  and  800-hour  lamps. 
In  this  country,  we  have  practically  only  one  voltage  to  con- 
sider, viz.,  from  100  to  125  volts.  Our  specific  consumptions 
are  usually  either  3.1  or  3.5  watts  per  mean  horizontal  candle, 
and  this  permits  of  a  still  further  simplification  of  testing 
practice. .  In  our  first  issue  of  August,  1907,  we  printed 
the  U.  S.  Government  Incandescent  Lamp  Specifications,  as 
adopted  this  year  between  the  Bureau  of  Standards  and  the 
various  branches  of  the  government  service.  Such  tests  are 
ordinarily  conducted  either  in  New  York  or  in  Washington.  Up 
to  the  present  time,  all  of  the  various  government  specifications 
above  considered  refer  to  carbon  filament  lamps  only.  It  re- 
mains to  be  seen  what  changes  will  be  brought  about  by  the 
introduction  of  metallic  filaments. 


Carrying  Capacity  of  Conductors. 

Judging  from  inquiries  received  relating  to  the  carrying 
capacity  of  conductors,  there  is  no  small  misapprehension  as  to 
the  meaning  of  that  expression.  The  belief,  in  fact,  appears  to 
prevail  widely  among  those  not  versed  in  electrical  principles 
that  the  data  given  by  the  Underwriters'  rules  specifying  the 
"carrying  capacity"  of  wire  have  a  significance  similar  to  that 
attaching  to  the  data  of  tables  of  tensile  strength;  in  other 
words,  that  the  limit  set  by  the  Underwriters'  table  is  a  physical 
one  and  if  exceeded  by  the  addition  to  a  circuit  of  a  few  more 
l.nnips,  there  will  result  serious  danger  from  overheated  wires. 
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The  misconceplion  is  undoublcdly  due  to  the  misuse  of  the 
word  "capacity."  The  carrying  capacity  of  a  conductor,  using 
the  expression  in  its  broadest  sense,  is  only  limited  by  the 
melting  point  of  the  material  of  the  wire;  or  in  a  restricted 
engineering  sense,  the  term  may  apply  to  the  limit  of  allowable 
drop.  As  used  by  the  Underwriters,  the  -term  "carrying  capa- 
city" does  not  conform  to  either  of  the  above  criteria,  the 
values  in  the  Underwriters'  tables  being  merely  those  of 
currents  which,  continuously  existing  in  the  given  sizes  of  wire, 
will  cause  the  temperature  of  the  conductor  to  be  increased 
under  unfavorable  conditions  by  about  18  deg.  F.  But  another 
rule  of  the  Underwriters  decreases  still  further  the  "carrying 
capacity"  of  wires,  namely,  the  requirement  that  a  circuit 
branching  from  a  cut-out  shall  not  be  connected  to  incandescent 
lamps  creating  a  demand  for  more  than  660  watts  of  electrical 
power.  The  object  of  this  rule  has,  of  course,  no  direct  rela- 
tion to  the  heating  of  the  conductor,  its  purpose  being  to  limit 
the  amount  of  power  available  for  damage  in  case  of  a  break 
in  the  installation  of  the  circuit  or  other  fault.  The  Under- 
writers' tables  of  the  world  are  based  upon  exhaustive  experi- 
ments made  about  20  years  ago  by  Dr.  Kennelly,  who  de- 
termined the  values  of  the  currents  which,  existing  in  insluated 
conductors  encased  in  wooden  molding  and  also  strung  in  open 
air,  will  maintain  the  said  conductors  at  a  temperature  of  10 
deg.  C.  above  that  of  the  surrounding  air.  Except  in  the  case 
of  short  conductors  carrying  large  currents,  such  as  feeders, 
this  temperature  limit  usually  reduces  the  drop  below  the 
economical  point,  and  the  low  limit  is  still  adhered  to,  though 
the  wooden  molding  upon  which  it  was  based  is  a  thing  of  the 
past. 


Some  numerical  examples  will  illustrate  the  bearing  of  the 
above  remarks.  Taking  the  case  of  a  No.  14  copper  wire, 
the  fusing  current  is  about  250  amperes  normally,  but  very 
much  greater  if  the  conductor  is  subjected  to  a  current  of  air 
or  is  immersed  in  oil.  If  suspended  in  still  air  a  current  of 
25  amperes  will  cause  a  rise  in  temperature  of  about  18  deg. 
K,  or  the  rise  will  be  72  deg.  F.  for  a  current  of  about  45 
amperes,  the  wire  in  each  case  having  a  black  insulation.  If 
ilie  same  wire  is  encased  in  wooden  molding  the  rise  in 
temperature  is  about  18  deg.  for  12  amperes.  The  Under- 
writers' rules  permit  a  current  of  12  amperes  with  rubber 
insulation  and  16  amperes  with  other  insulation,  except  in  the 
case  of  an  incandescent  lamp  circuit  controlled  by  a  cut-out, 
where  only  6  amperes  at  no  volts  are  allowed.  It  will  be  thus 
seen  that  the  current  permitted  in  a  conductor  by  the  Under- 
writers merely  limits  the  rise  in  temperature  and  this  to  a  very 
small  amount,  the  current  being  but  a  very  small  fraction  of  that 
which  the  same  wire  will  carry  without  becoming  heated  to  a  de- 
gree near  melting  point,  and  much  below  what  could  with  perfect 
safety  be  used  in  iron  conduit.  The  present  heating  limit  could 
with  benefit  and  with  no  increase  of  fire  hazard  be  considerably 
raised  and  thus  made  to  correspond  with  modern  methods  of 
circuit  insulation;  on  the  other  hand,  if  the  rules  should  be 
revised,  it  would  be  wise  from  mechanical  considerations  to 
prohibit  the  use  of  No.  14  wire  for  interior  wiring.  In  the 
meantime  wc  strongly  recommend  that  for  the  present  incorrect 
head  "Table  of  Carrying  Capacity  of  Wires"  the  head  "Limit- 
ing Currents  for  Conductors"  be  substituted,  thus  expressing 
what  is. actually  meant  and  removing  a  source  of  much  mis- 
understanding to  many  electricians  and  to  all   laymen. 


Auxiliary  Steam  Plants. 

The  article  by  Mr.  William  Lee  Church  on  this  topic,  printed 
in  this  issue,  is  one  that  can  be  read  with  profit  both  by  engi- 
neers and  investors.  The  economic  features  of  hydraulic  de- 
velopment are  even  now  imperfectly  understood,  and  there  is  often 
unreasoning  prejudice  against  doing  in  the  case  of  an  energy 
transmission  plant  precisely  what  has  been  done  for  years  in 
the  case  of  mills.  It  is  hard  luck,  of  course,  that  streams  now 
and  then  run  very  low  and  that  occasional  freshets  drown  out 
the  wheels;  yet  one  should  rather  be  thankful  for  the  variety 
of  such  incidents  than  mournful  that  a  little  use  has  to  be  made 
of  steam.  One  of  the  chief  difficulties  with  hydraulic  power  is 
that  it  is  somewhat  irregular.  Every  few  years  comes  a  sea- 
son in  which  either  the  summer  rainfall  is  greatly  sub-normal 
or  the  spring  floods  are  exceptionally  severe.  In  the  first  case 
the  flow  may  for  a  few  days,  or  even  weeks,  fall  far  below  the 
ordinary  low -water  mark;  in  the  second,  for  a  few  few  hours, 
or  at  most,  days,  the  fall  may  be  nearly  obliterated.  In  some 
streams  the  former  condition  is  the  only  one  to  be  studied,  but 
in  most  low-head  propositions  both  are  painfully  in  evidence. 
The  existence  of  these  periods  of  deficit  calls  for  auxiliary 
plant  if  the  salable  power  is  to  exceed  the  absolute  minimum  of 
the  stream,  and  the  length  of  the  periods  determines  the  pro- 
portion of  steam  energy  that  must  be  used. 


A  long-distance  transmis.'ion  plant  frequently  finds  an 
au.\iliary  steam  plant  of  great  value  merely  as  an  insurance 
against  trouble.  There  come  times  when  it  is  very  desirable  to 
shut  down  a  part  or  the  whole  of  a  plant  for  the  readier  execu- 
tion of  repairs  to  plant  or  line,  and  hence  some  steam  reserve, 
preferably  at  the  sub-station,  is  extremely  useful,  quite  aside 
from  any  question  of  its  use  to  help  over  the  minima.  A 
plant  for  such  use  should  be  large  enough  to  take  the  whole 
load  during  its  minimum  hours.  As  such  things  go,  the  mini- 
mum load  for,  say,  six  hours  is  quite  as  much  below  the  peak 
as  is  the  longer  hydraulic  minimum;  hence  in  many  cases  the 
same  plant  which  is  desirable  for  aid  in  time  of  trouble  is 
also  adequate  for  more  long-continued  aid  in  time  of  deficit 
of  power.  This  phase  of  the  affair  is  very  simple  and  admits 
of  little  difference  of  opinion.  It  is  when  the  development  is 
carried  so  high  as  to  call  for  some  steam  power  a  large  part  of 
the  time  that  there  is  considerable  room  for  its  discussion. 
Taking  the  price  for  energy  delivered  into  consideration,  it 
usually  turns  out  that  every  kw-hour  actually  delivered  from 
steam  is  sold  at  a  dead  loss.  It  is  the  ability  to  recoup  this  loss 
by  increasing  the  total  sales  of  the  hydraulic  energy  on  which 
profit  is  made  that  is  the  economic  justification  of  the  steam 
auxiliary.  Often,  as  in  the  case  cited  by  Mr.  Church,  a  small 
total  amount  of  energy  supplied  from  steam  enables  a  large 
increase  to  be  made  in  the  gross  earnings.  In  the  instance 
given,  a  reserve  supplying  an  average  of  8.5  per  cent  of  the 
total  energy  (over  a  period  of  six  years)  would,  theoretically, 
double  the  gross  income. 


If  this  constituted  the  whole  sum  of  the  matter,  the  case 
would  be  a  simple  one,  and  the  general  economy  of  steam  atxx- 
iliarics  would  require  no  further  discussion.  That  the  results 
are  often  good,  Mr.  Church's  figures  leave  no  reason  to  doubt. 
Yet  there  are  some  subsidiary  matters  that  require  consideration. 
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In  the  first  place,  it  is  by  no  means  to  be  assumed  offhand  that 
doubling  the  amount  of  salable  power  will  double  the  gross  in- 
come of  the  plant.  If  the  second  10,000  horse-power  of  output 
has  to  be  sold  on  a  narrow  margin  of  profit,  there  may  be 
trouble  ahead.  There  is  a  tendency  in  transmission  work  to  try 
to  build  up  load  too  rapidly,  and  at  a  low  price.  It  is  better 
to  lose  money  by  not  getting  enough  load  than  by  getting  un- 
profitable load,  for  the  latter  condition  is  the  harder  to  remedy. 
If  one  has  to  cut  the  price  much  to  double  the  load,  either 
from  lack  of  market  or  from  seeking  a  lower-priced  market 
as  an  incident  to  selling  the  larger  output,  there  is  an  excellent 
chance  of  losing  money  if  one  goes  too  far  into  the  steam 
proposition.  If  one  is  making  net,  say,  0.25  cents  on  each 
kw-hour  of  energy  supplied  by  water,  and  losing  1.5  cents  on 
each  kw-hour  supplied  by  steam,  a  year  demanding  18  or  20  per 
cent  of  steam  energy  is  a  year  of  actual  loss,  which  may  be 
recouped  later,  but  which  is,  to  say  the  least,  discouraging.  Mr. 
Church  is  certainly  wise  in  advising  a  cheap  and  simple  steam 
plant  to  lessen  the  burden  of  fixed  charges  at  times  when  it  is 
not  needed.  Such  a  plant  necessarily  puts  a  heavy  operating 
burden  on  the  bad  years,  and  there  is  a  certain  danger  that  in 
fairly  good  years  the  presence  of  a  large  auxiliary  will  serve  as 
a  temptation  to  take  on  more  load  tharl  is  justifiable.  We  have 
actually  seen  plants  taking  on  load  at  prices  suitable  only  for 
cheap  water  power  when  the  increase  forced  the  daily  use  of  a 
very  uneconomical  steam  plant  designed  simply  for  emergency  use. 


The  actual  cost  of  energy,  including  fixed  charges,  as  derived 
from  such  an  auxiliary  is  rather  staggering  when  one  comes  to 
reckon  it  up.  Mr.  Church's  long  experience  doubtless  put  him 
on  safe  ground  in  the  case  he  had  under  consideraticwi,  but  it 
requires  a  pretty  good  market  and  rather  cheap  hydraulic  de- 
velopment to  stand  so  large  a  use  of  steam  as  in  this  instance. 
We  do  not  in  the  least  criticise  his  judgment,  yet  it  is  neces- 
sary to  suggest  a  good  deal  of  caution  in  pushing  a  develop- 
ment up  to  the  point  that  requires  every  few  years  the  use  of 
steam  in  large  amounts  for  nearly  half  the  time.  It  may  pay 
and  it  may  not,  according  to  the  circumstances.  A  plant  ought 
to  be  able  to  show  a  reasonable  return  on  the  investment  for 
each  and  every  year  of  operation  after  it  once  gets  fairly  under 
way,  in  order  to  be  what  one  would  call  a  conservative  invest- 
ment. In  most  cases  the  deficit  of  power  at  certain  times  can 
be  dealt  with  by  less  drastic  means  than  a  large  auxiliary.  It 
is  not  unusual  to  find  a  customer  who  already  has  a  large  steam 
plant  and  is  willing  to  take  at  a  fair  price  a  blorV  of  power 
which  ii  secondary  to  the  extent  of  being  at  rare  intervals 
temporarily  unavailable.  This  is  quite  common  practice  in  case 
of  companies  that  sell  wate"  power  as  such.  Again,  the  periods 
of  low  water  generally  come  in  the  summer  and  early  fall  when 
load  due  to  lighting  is  low,  and  hence  a  fair  proportion  of 
lighting  load  is  highly  desirable.  Railway  load,  on  the  other 
hand,  is  often  high  at  these  times,  and  is  for  this  reason  some- 
what less  desirable.  All  this  makes  irttperative  a  careful  in- 
vestigation of  the  actual  market  prior  to  settling  the  extent  of 
the  development  especially  desirable.  An  average  requirement 
of  5  or  10  per  cent  of  steam  energy  .may  be  conservative  or 
disastrous  according  to  the  local  conditions.  With  diflFcrcnt 
distributions  of  flow  it  might  require  a  very  big  or  a  very 
modest  auxiliary.  While,  therefore,  Mr.  Church's  view  of  the 
matter  is  broadly  correct,  it  takes  a  very  thorough  investigation 
to  decide  upon  the  actual  economics  of  the  situation. 


Losses  in  Alternating-Current  Cables. 

It  is  well  known  that  cables  carrying  alternating  currents,  for 
power  transmission  or  distribution,  do  not  behave  so  well  as 
cables  carrying  corresponding  direct-current  strengths  at  the 
same  voltage.  The  direct-current  cables  have  a  certain  IR  drop, 
and  a  corresponding  PR  loss  of  power;  but  that  is  all.  So 
long  as  they  are  able  to  operate,  their  dielectric  losses  are 
negligible.  Alternating  currents  develop  e.  m.  f.'s  of  self-induc- 
tion in  the  loop  formed  by  the  circuit  carrying  them,  and  these 
e.  m.  f.s  produce  a  virtual  increase  of  resistance  by  combining 
the  ohmic  resistance  of  the  cable  with  a  reactance,  the  vector 
sum  of  which  is  their  impedance.  The  further  apart  the  going 
and  returning  cables,  the  wider  will  be  the  loop  they  enclose, 
and  the  greater  will  be  their  reactance  and  impedance.  A  very 
marked  increase  in  reactance  occurs  if  each  cable  be  enclosed 
in  a  separate  pipe  or  sheathing  of  iron.  If,  however,  the  going 
and  returning  cables  lie  closely  side  by  side,  and  within  the 
same  iron  pipe  or  sheathing,  their  reactance  will  be  small,  and 
the  impedance  of  the  loop  not  greatly  in  excess  of  its 
resistance.  The  reactance  of  cables  -carrying  alternating  cur- 
rents is  objectionable  on  account  of  the  increase  in  drop  of 
pressure  taking  place  under  load.  The  drop  increases  from  IR 
volts,  the  value  with  direct  current,  to  IZ  volts,  where  Z  is 
the  impedance,  always  in  excess  of  R.  But  there  is  no  ap- 
preciably greater  loss  of  power  on  account  of  the  reactances. 
The  loss  of  power  is  still  limited  to  PR  watts,  and  the  cable  be- 
comes no  hotter  on  this  account  than  before.  It  merely  does 
not  regulate  the  pressure  so  well. 


The  next  item  of  offense  on  the  part  of  alternating-current 
cables  is  their  "skin-effect,"  or  their  tendency  to  crowd  the 
current  into  the  external  layers  of  the  conductor,  and  to  leave 
the  central  portions  of  the  cross-section  unutilized.  This  effect 
virtually  diminishes  the  active  cross-section  of  the  conductor, 
and,  therefore,  increases  both  the  IR  drop  and  the  PR  watts. 
The  effect  increases  with  the  frequency,  and  with  the  size  of  the 
conductor.  At  the  ordinary  frequency  of  60  cycles,  the  effect 
is  negligible  until  the  diameter  of  the  wire  exceeds  ^  in.  It 
is  usually  supposed  that  stranding  the  wire,  so  as  to  limit  the 
development  of  eddy  currents  around  the  axis,  practically  stops 
this  effect,  even  in  large  cables,  so  that  no  attention  is  paid  in 
practice  to  skin  effects  in  power  cables  since  they  are  always 
stranded  in  diameters  above  3^  in.  The  next  item  on  the 
docket  of  indictment  against  alternating-current  cables  is  the 
loss  in  the  dielectric,  or  insulating  coating,  due  to  the  rapidly 
reversing  electric  stress.  The  cable  behaves  as  though  its  insu- 
lation leakage  G  were  much  greater  than  the  leakage  to  direct 
currents.  This  produces  a  loss  of  E'G  watts  that  heats  the  in- 
sulator, as  though  the  PR  watts  had  been  increased.  This  effect 
does  not  appreciably  alter  the  drop  of  pressure  in  the  cable. 
In  low-tension  cables  this  E'G  Ids'?  is  usually  negligible,  but  in 
high-tension  alternating-current  cables,  worked  at  pressures  of 
10  kilovolts  or  more,  this  indictment  is  a  true  bill,  and  the  an- 
nual dielectric  loss  of  energy  may  be  much  greater  than  the 
annual  copper  loss,  because  the  dielectric  loss  goes  on  day  and 
night  uninterruptedly,  whereas  the  PR  loss  is  usually  rela- 
tively small  except  at  ihc  peak  of  the  daily  load. 


N'ow    comes,    however,    from    Germany    and    Switzerland,    a 
new  indictment  of  alternating-current  cables.     As  noted  in  our 
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digest  column  in  this  issue,  some  tests  have  recently  appeared  in 
the  Elektrotcchnischc  Zeitschrift  tending  to  show  that  the  drop 
of  pressure  in  fairly  large  stranded  copper  cables  of  from 
400,000  to  800,000  circular  mils  is  much  greater  than  when  they 
carry  direct  currents — from  two  to  six  times  as  great.  This  is 
when  the  going  and  return  cables  are  laid  side  to  side,  so  that 
the  loop  they  enclose  is  very  narrow,  and  the  reactance  conse- 
quently quite  small.  Under  these  conditions,  a  distinct  small 
percentage  increase  in  impedance  might  be  looked  for,  but  not 
100  per  cent  or  more.  The  author  of  the  article  attributes  the 
increased  IZ  drop  to  the  inductance  of  the  spirals  forming  the 
lay  of  the  copper  strands,  and  the  tests  reported  seem  to  indi- 
cate that  the  larger  the  spirals  the  greater  this  increase  in 
drop.  Nevertheless,  we  think  that  the  case  has  not  been  suffi- 
ciently investigated,  and  that  there  is  more  to  be  learned  by 
further  research.  The  mere  inductance  of  the  loop  in  stranding 
seems  inadequate  to  explain  the  matter.  A  concentric  cable  of 
about  400,000  circular  mils  in  each  conductor  showed  very  little 
effect,  whereas  on  the  simple  inductance  theory  the  effect  might 
have  been  expected.  It  is  to  be  hoped  that  further  experiments 
will  be  made  along  these  lines,  as  the  matter  is  of  much  prac- 
tical importance.  At  all  events,  the  tests  reported  indicate  that 
in  large  stranded  copper  cables  for  alternating  currents  there 
should  be  introduced  thin  insulating  barriers  to  break  up 
the  strands  into  bundles  of  not  more  than  150,000  circular 
mils   each. 


bonized  matter  on  the  inside  shell,  the  carbonized  cable  must 
break  down  at  a  lower  voltage.  The  paper  shows,  however, 
that  this  is  not  necessarily  the  case,  and  that  until  the  diameter 
of  the  carbonized  layer  reaches  37  per  cent  of  the  external 
diameter  of  the  dielectric,  the  electric  stresses  in  the  insulator 
may  be  reduced  by  the  carbonization. 


Dielectric  Strength  of  In.sul.'vting  jMaterials  and 

THE  Grading  of  Cables. 

When  we  realize  that  we  have  many  air-insulated  overhead 
wires  that  operate  at  pressures  exceeding  60  kilovolts,  whereas 
we  have  few  electric  cables  operating  at  pressures  exceeding  12 
kilovolts,  the  importance  of  knowledge  concerning  the  strength- 
ening of  cables  under  commercial  limitations  is  made  evident. 
A  valuable  theoretical  paper  on  this  subject  has  recently  been 
read  by  Mr.  Alexander  Russell  before  the  Institution  of  Elec- 
trical Engineers  in  London.  In  discussing  the  sparking  dis- 
tance in  air  between  opposed  sharp  needle-points,  the  paper 
shows  that  the  brush  discharge  from  the  points,  which  is  seen  in 
a  darkened  room  to  precede  the  disruptive  discharge  when  the 
pressure  is  gradually  raised,  has  a  marked  effect  upon  the 
phenomenon.  Within  a  certain  radius  from  the  sharp  points, 
estimated  in  the  paper  at  l  cm  for  a  separating  distance  of  7.5 
cms  and  45  kilovolts  alternating,  the  bush  discharge  ionizes  the 
air,  and  renders  it  conducting.  The  result  is  that  we  are  vir- 
tually dealing  with  two  approximately  spherical  conducting 
knobs,  each  centered  on  a  needle  point  and  separated  by  about 
5.5  cms.  This  shows  how  complicated  the  phenomena  of  the 
needle-gap  may  be,  and  how  easy  it  is  to  obtain  different  re- 
sults with  this  device,  if  the  testing  conditions  differ.  Indeed, 
the  paper  seems  to  recommend  the  use  of  spark  balls  in  place 
of  spark  needles.  The  paper  also  points  out  that  the  effect  of 
overstressing  a  simple  cylindrical  high-tension  cable  may  be  to 
carbonize  the  inner  layers.  At  first  thought  one  would  naturally 
suppose  that  a  cable,  say,  of  J4  '"■  internal  dielectric  diameter 
over  copper  strand  and  i  in.  external  dielectric  diameter  under 
leaden  sheath,  would  necessarily  be  weakened  if  the  dielectric 
were  carbonized  for  a  radial  distance  of,  say,  dne-sixty-fourth 
of  an  inch  all  around  the  copper  strand,  or,  in  other  words,  that 
since  the  rubber  wall  has  been  diminished  from  a  thickness  of 
>^  in.  to  23, '64  in.,  and  replaced  by  electrically  conducting  car- 


For  reasons  closely  connected  with  the  above  conditions, 
aluminum  is  recommended  as  preferable  to  copper  for  some 
particular  sizes  or  types  of  simple  or  ungraded  cable.  While 
this  is  in  direct  opposition  to  ordinary  views  on  this  subject, 
nevertheless  the  reasoning  appears  to  be  sound.  An  aluminum 
wire  has  a  diameter  considerably  greater  than  that  of  an  equally 
good  conductor  in  copper.  Consequently  a  cylindrical  wall  of 
rubber,  or  other  insulator,  of  given  thickness,  must  have  more 
volume,  weight  and  material  over  an  aluminum  wire  than  over 
the  equivalent  copper  wire.  Although  that  fact  cannot  be 
denied,  yet  if  the  volts  per  radial  centimeter  at  the  innermost 
layers  of  the  insulators  exceed  the  dielectric  strength  of  the 
material,  the  insulator  will  break  down  and  decompose  in  such 
a  manner  as  to  hand  on  the  stress  to  the  outer  layers,  where 
the  curvature  is  less.  _The  local  volts  per  centimeter  do  not 
depend  merely  on  the  voltage  across  the  wall  and  on  the  thick- 
ness of  the  wall,  but  also  on  the  curvature  of  the  wall.  K  flat 
layer  of  insulator,  say,  %  in.  thick,  will  withstand  a  much 
greater  voltage  than  the  same  thickness  of  layer  bent  around  a 
small  wire  and,  therefore,  possessing  a  large  curvature.  The 
only  way  to  avoid  this  curvature  increase  of  electric  stress  in 
very  high-tension  cables  is  clearly  either  to  use  a  copper  tube 
or  an  aluminum  wire  for  the  internal  conductor.  In  the 
ordinary  cases  practically  met  with,  however,  there  is  no  need 
of  a  copper  tube  conductor  since  the  working  stresses  are  not 
excessive.  An  example  of  a  cable,  tested  safely  up  to  150  kilo- 
volts at  the  Milan  exhibition,  is  referred  to,  in  which  the  con- 
ductor is  a  copper  strand  surrounded  closely  by  a  thin  leaden 
tube,  18  mm.  in  external  diameter.  The  insulator  consisted  of 
three  successive  layers  of  rubber  of  graded  dielectric  constant, 
collectively  9.3  mm.  thick,  followed  by  a  layer  of  impregnated 
paper,  5.2  mm  thick.  The  total  thickness  of  insulator  was 
thus  14.5  mm,  or  0.57  in.  It  seems  likely  that  very  high-tension 
cables  will  have  to  be  graded  cables,  or  composed  of  different 
successive  insulating  layers. 


Maintenance  of  Lamps  by  Central  Stations. 

The  constant  shutting  down  of  isolated  plants  by  central  sta- 
tions and  tire  lapid  development  of  new  electric  illuminants 
are  beginning  to  raise  some  question  as  to  what  will  be  the 
future  policy  of  central-station  companies  in  maintaining  electric 
lamps  for  customers.  At  first  thought,  anyone  acquainted 
with  the  business  would  say  that  the  tendency  is  undoubtedly 
toward  the  more  general  maintenance  of  lamps  by  the  central- 
station  company.  An  increasing  number  of  companies  are 
adopting  the  plan  of  furnishing  free  renewals  of  incandescent 
lamps,  and  this  has  been  the  policy  of  the  more  progressive 
companies  for  years.  Companies  have  also  been  in  the  habi: 
of  maintaining  arc  lamps  for  customers,  and  where  substitutes 
for  the  arc  lamp  have  been  introduced,  such  as  the  Nemst 
lamp,  the  same  practice  has  been  followed.  There  is,  on  the 
other  hand,  a  somewhat  unnoticed  tendency  for  many  of  the 
largest  customers  of  large  central  station  companies  to  buy 
energy  by  the  wholesale,  relieving  the  central-station  company 
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of  all  responsibility  as  to  the  maintenance  of  lamps  on  the 
customers'  premises.  This  has  been  done  in  many  cases  be- 
cause the  installation  of  the  customer  is  so  large  as  to  require 
an  electrician  to  look  after  this  maintenance,  and  in  some  cases 
the  customer  operated  an  isolated  plant  before  taking  supply 
from  a  central  station.  When  the  central  station  took  over  the 
load,  it  was  only  natural  for  it  to  bid  on  supplying. energy  at 
the  bus-bars  of  the  isolated  plant,  leaving  the  other  part  of  the 
plant  to  go  on  as  before.  It  must  be  admitted,  however,  that 
except  in  the  case  of  very  large  isolated  plants,  the  central 
station  has  a  good  argument  when  it  is  able  to  say  to  the 
customer  that  he  will  be  relieved  of  all  trouble  and  expense 
connected  with  maintenance  of  lamps.  As  a  matter  of  fact,  the 
large  central-station  company  is  in  a  much  better  position  to 
maintain  both  arc  and  incandescent  lamps  than  is  an  isolated 
plant.  The  company  purchases  its  incandescent  lamps  in  large 
quantities  under  tests  which  insure  its  getting  the  best  product 
and  its  lamps  are  likely  to  be  better  than  those  bought  by  the 
customer.  It  would,  nevertheless,  probably  be  surprising  to 
learn  the  .exact  figures  on  the  proportionate  amount  of  the  out- 
put of  some  of  our  large  central-station  companies  which  is  sold 
wholesale  to  customers  who  look  after  their  own  installation 
entirely.  As  far  as  ordinary  arc  and  incandescent  lamps  are 
concerned,  the  cost  of  renewals  is  so  well-known  to  central- 
staticJn  companies  that  there  is  no  difficulty  in  making  a  price 
on  service  with  and  without  lamp  maintenance. 


Another  factor  which  is  sure  to  influence  the  situation  in 
the  next  fe%v  years  is  the  introduction  of  incandescent  lamps 
costing  considerably  more  than  the  regular  carbon-filament  lamp. 
The  present  indications  are  that  the  larger  companies  will  start 
in  with  these  lamps  by  giving  them  to  customers  upon  the  pay- 
ment of  the  difference  between  the  cost  of  the  expensive  high- 
efiiciency  lamp  and  the  ordinary  carbon-filament  lamp.  There 
will  undoubtedly  be  some  customers  short-sighted  enough  at 
first  not  to  pay  the  difference  and  secure  the  higher-efficiency 
lamp.  On  the  other  hand,  if  a  company  does  not  handle  the 
high  efficiency  lamps  at  all,  it  is  likely  that  they  will  be  handled 
by  outside  dealers  and  that  a  great  many  customers  will  in 
time  purchase  them  for  such  sockets  as  are  used  the  greatest 
number  of  hours  a  day,  just  as  the  incandescent  gas  mantle 
is  used  instead  of  the  open  gas  jet  on  the  more  important 
burners  in  a  gas-lighted  house.  It  is  not  to  bt  expected,  how- 
ever, that  with  the  present  activity  of  central-station  companies 
in  developing  business,  they  will  play  into  the  hands  of  gas  and 
kerosene  competition  to  the  extent  that  they  let  all  control  of 
lamps  and  lamp  maintenance  go  out  of  their  hands  into  those 
of  the  customers  and  the  local  store  keepers.  They  have  too 
much  at  stake  in  seeing  that  their  customers  get  the  most  light 
and  best  service  possible  for  their  money. 


Billboard  Lighting. 

As  we  predicted  some  18  months  ago,  the  lighting  of  bill- 
boards and  sign  boards  at  night  is  becoming  an  important  source 
of  central-station  revenue  in  some  cities.  The  time  will  come  when 
it  will  rank  along  with  the  sign  business  as  a  revenue-producer. 
In  some  cities  the  central  station  company  has  taken  up  the 
matter  and  is  lighting  billboards  for  the  billboard  customers  at 
a  certain  rate  per  month,  turning  the  lamps  on  and  off  just  as 
under  the  common  flat-rate  sign  contract.  In  other  cities,  the 
billboard  companies  have  taken  up  the  matter  and  are  selling 


customers  either  lighted  or  unlighted  billboards.  From  a  com- 
mercial standpoint,  billboard  lighting  is  very  much  like  sign  and 
show-window  lighting.  It  is  used  more  hours  per  year  than 
ordinary  commercial  lighting,  and  consequently  involves  a  better 
load  factor.  It  is  the  kind  of  load  that  helps  to  make  a  central 
station  earn  a  larger  percentage  on  its  investment.  There  is 
nothing  particularly  new  about  the  commercial  questions  in- 
volved, as  it  is  simply  a  different  form  of  sign  and  display 
lighting. 


The  engineering  side  of  billboard  lighting  presents  some  in- 
teresting problems.  The  great  part  of  billboard  lighting  by  in- 
candescent lamps  which  has  been  done  up  to  the  present  time  is 
accomplished  in  a  very  inefficient  manner.  It  has  usually  been 
the  case  that  when  the  contract  is  taken  for  billboard  lighting, 
the  man  having  it  in  cljarge  must  put  up  quickly  some  sort  of 
illumination,  equipment,  utilizing  what  is  most  conveniently  at 
hand  and  without  going  into  a  scientific  study  of  the  problem. 
The  lighting  of  a  billboard  with  a  row  of  incandescent  lamps 
without  wasting  a  large  amount  of  light  is  not  by  any  means 
easy,  although  it  may  appear  simple  at  first  sight.  Efficient  bill- 
board illumination  means  that  the  light  which  is  given  out  in 
all  directions  from  a  row  of  lamps  must  be  efficiently  reflected 
so  that  the  flux  of  light  is  confined  to  the  comparatively  small 
angle  covered  by  the  billboard.  It  is  the  show-window  light- 
ing problem  in  a  much  more  difficult  form,  for  the  lamps  and 
reflectors  must  withstand  the  weather,  and,  as  far  as  possible, 
the  stones  thrown  by  the  mischievous  boy.  Furthermore,  the 
light  must  be  confined  within  a  narrower  angle  than  in  a  show 
window,  and  in  order  to  avoid  excessive  light  at  the  top  of  the 
board  and  insufficient  light  at  the  bottom,  the  distribution  must 
be  carefully  planned  to  give  a  very  high  candle-power  in  the 
direction  of  the  bottom  of  the  board  and  much  less  near  the 
top,  if  the  lamps  are  to  be  placed  at  the  top,  as  is  usually  the  case. 


Xo  common  form  of  painted  trough  or  cone  meets  these  re- 
quirements, either  as  to  efficiency  of  reflection  or  proper  distri- 
bution of  light.  Where  some  of  the  lamps  can  be  placed  be- 
low the  board,  as  is  the  case  when  it  is  installed  on  roofs  of 
buildings,  the  reflector  problem  is  considerably  simplified.  The 
flaming  arc  lamp,  when  hung  high  above  a  25-ft.  billboard,  gives 
excellent  results.  On  account  of  the  lavish  quantity  of  light 
obtainable  from  a  flaming  arc,  one  docs  not  need  to  be  so  par- 
ticular about  utilizing  it  efficiently,  as  with  incandescent  lamps. 
Consequently,  even  though  considerable  light  is  wasted  by  an 
inefficient  shield,  it  still  has  a  great  advantage  in  efficiency.  A 
shield  on  the  side  of  the  lamp  away  from  the  board  should 
always  be  used  to  keep  the  light  from  shining  in  the  eyes  of 
those  who  are  trying  to  read  the  board.  The  principal  point  to 
be  avoided  in  the  use  of  flaming  arc  lamps  for  this  purpose 
is  to  hang  them  at  such  an  angle  with  reference  to  the  boanl 
that  the  glare  of  regular  reflection  from  the  paint  will  not  pre- 
vent ordinary  passers-by  from  reading  what  is  on  the  board. 
In  other  words,  the  angle  from  the  arc  to  the  board  should  not 
equal  the  angle  from  the  board  to  the  passer-by.  The  use  of 
flashers  for  lighting  and  extinguishing  the  lamps  at  regular 
intervals  is  even  more  effective  in  the  case  of  billboards 
than  in  the  case  of  electric  signs.  Such  flashers  reduce 
the  cost  of  energy  necessary  for  incandescent-lighted  board.-; 
considerably,  and  reduces  the  disparity  between  Ihe  cfTi  icncy 
of  the  incandescent  lamp  and  flaming  arc. 
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Hydro-Electric      Development      in      North 
Carolina. 


The  Whitney  Power  Company  has  just  begun  work  on  a 
fwwcr  house  designed  for  the  generation  of  46,000  horse-power 
for  distribution  throughout  the  Piedmont  section  of  North 
Carolina.  The  plant  is  situated  on  the  Yadkin  River,  near  Salis- 
bury, N.  C,  and  is  one  of  the  largest  power  developments 
undertaken  in  the  South.  The  power  building  will  be  of  con- 
crete and  have  a  floor  plan  of  90  ft.  x  260  ft.  A  large  amount 
of  canal  excavation  remains,  but  six  steam  shovels  are  now  at 
work  ^nd  20,000-lbs.  of  dynamite  in  one  section  will  mark  the 
final  blast  along  the  canal,  though  there  will  be  touching  up 
along  its  course  for  some  time.  From  the  crest  of  the  dam 
to  the  tail  race  there  will  be  a  fall  of  130  ft.  The  flumes  for 
(he  six  turbines  are  700  ft.  long  by  12  ft.  in  diameter.  A 
derrick  has  been  raised  and  the  current  of  the  river  is  being 
changed  by  a  coffer  dam  to  enable  the  work  of  excavation  to 
begin.  The  railroad  has  been  extended  from  Whitney,  N.  C, 
below  Palmer  Mountain,  where  the  power  house  it  to  go  up, 
and  daily  materials  for  the  building  of  the  power  house  arc 
being  hauled. 

The  T.  A.  Gillespie  Company  has  the  contract  for  the  develop- 
ment, and,  so  far,  built,  a  road  over  10  miles  in  length,  has 
moved  2,000,000  cu.  yds.  of  dirt  and  put  400,000  tons  of  granite 
in  the  greatest  dam  in  the  Southern  States. 

The  energy  generated  at  the  Whitney  plant  will  be  furnished 
to  manufacturers  in  Lexington,  Thomasville,  Greensboro,  High 
Point,  Charlotte  and  many  other  towns  within  its  range  of 
distribution.  The  total  cost  of  the  plant  will  be  about  $5,000,000. 
The  headquarters  of  the  company  are  at  Salisbury,  X.  C. 
Surveys  have  been  made  and  plans  adopted  for  two  other  plants 
in  the  same  neighborhood,  which  will  produce  90,000  horse- 
power. The  Whitney  Company  has  laid  out  a  town  of  600 
acres  near  the  power  house  and  is  offering  special  inducements 
to  manufacturers.  The  company  has  its  own  granite  quarry, 
four  miles  from  Salisbury,  N.  C,  where  all  the  stone  required 
in  construction  is  being  obtained.  It  also  owns  some  10,000 
acres  of  land  in  Rowan  County  and  expects  to  spend  large 
sums  on  development. 

Mr.  Gillespie  states  that  the  Whitney  Company  will  also 
develop  a  fall  four  miles  below  the  narrows  and  erect  another 
plant  capable  of  generating  40,000  horse-power. 


Consolidation  of  Lighting  Interests    at 
Baltimore. 


A  consolidation  has  been  effected  of  the  electric  lighting  and 
power  interests  in  Baltimore,  by  which  the  Baltimore  Electric 
Company  passes  into  the  control  of  the  Consolidated  Ga;-. 
Electric  Light  &  Power  Company  of  that  city.  There  is  a 
probable  further  change  of  ownership  involved  as  to  the 
Maryland  Telephone  Company,  controlled  by  the  Baltimore 
Electric  Company,  which  is  now  negotiating  for  its  transfer 
to  the  Bell  interests  in  the  Chesapeake  &  Potomac  Company. 
Mr.  S.  Davies  Warfield,  who  has  conducted  tho  negotiali...is, 
has  issued  the  important  and  interesting  statement  given  below 
as  to  the  nature  and  terms  of,  and  the  reason  for,  the  merger 
in  question : 

"The  Consolidated  Gas,  Electric  Light  &  Power  Company 
has  taken  a  lease  of  the  property  of  the  Baltimore  Electric 
Company.  The  lease  will  run  for  999  years,  and  under  its 
terms  the  Consolidated  company  will  pay  to  the  Baltimore 
Electric  Company  an  annual  sum  equal  to  the  interest  on  the 
bonds  of  that  company  outstanding  and  to  interest  on  its 
outstanding  5  per  cent  preferred  stock,  provided  that  c.'.nipaKv 
does  not  earn  these  requirements.  It  must  be  understood  that 
the  securities  on  which  interest  and  dividends  are  thus  provided 
for  represent  actual  cash  invested  in  the  p^operlie:^  cf  the 
Baltimore  Electric  Company.  The  electric  light  and  power 
business  of  the  Baltimore  Electric  Company  will  have  $2,205,000 


of  bonds  on  which  to  pay  interest  after  deducting  the  income 
received  from  other  sources.  There  is  $1,000,000  of  preferred 
stock. 

"It  has  been  known  by  all  familiar  with  such  matters  that 
electric  energy  has  been  sold  in  this  city  at  a  price  below  the 
cost  at  which  it  could  be  produced,  and  far  below  that  at  which 
it  is  sold  in  any  other  city  of  the  United  States  where  it  is  pro- 
duced under  similar  conditions.  It  could  therefore  only  be  a 
question  of  time  when  these  companies  must  either  have  pri- 
vately agreed  on  a  uniform  rate  or  one  company  pass  under  the 
management  of  the  other.  It  has  been  my  belief  that  agree- 
ments on  rates  or  division  of  territory  between  companies 
operating  in  the  same  field  were  unwise  and  any  proposition  of 
this  description  was,  therefore,  never  considered. 

"I  am  a  believer  in  the  development  of  the  electric  field  in 
and  around  Baltimore.  I  believe  that  in  supplying  abundant 
electric  energy  for  industrial  purposes  the  development  of  the 
manufacturing  interests  of  this  city  will  receive  an  impetus 
impossible  to  be  obtained  from  any  other  source.  All  this 
requires  large  outlays  of  money.  This  money  is  secured  by 
the  sale  of  the  securities  of  these  companies.  You  cannot 
sell  the  securities  of  a  company  to  advantage  when  that 
company  is  forced  to  sell  its  product  made  by  the  use  of 
money  received  from  the  sale  of  its  securities  at  a  price  less 
than  it  cost  to  produce  that  product.  Therefore,  when  a  com- 
munity secures  electric  energy  at  less  than  its  cost  of  manu- 
facture the  effect  of  compelling  such  a  destructive  policy  is  to 
stop  the  investment  of  money  in  providing  the  essentials  for 
the  manufacturing  or  business  growth  of  a  city.  The  result 
of  such  a  destructive  policy  was  to  produce  a  deficit  in  the 
operations  of  the  Baltimore  Electric  Company  from  the  electric 
portion  of  its  business  after  paying  interest  on  its  bonds, 
which,  of  course,  is  now  to  be  stopped  by  receiving  a  reason- 
able rate  for  energy. 

"The  leasing  of  this  company  is  but  one  step  in  the  plans 
for  the  development  of  the  electric  field.  The  Consolidated 
Company  has  at  Westport  one  of  the  largest  and  best  equipped 
electric  power  stations  in  the  country.  As  is  known,  arrange- 
ments have  been  completed  with  the  McCall  Ferry  Power 
Company  by  which  the  Consolidated  Company  is  to  receive  a 
large  amount  of  electric  energ>'  generated  on  the  Susquehanna 
River.  The  energy  from  the  river  will  be  conveyed  therefrom 
to  the  city  boundary,  where  it  will  be  turned  over  to  a  dis- 
tributing company.  For  this  purpose  all  the  stock  of  the  Mary- 
land Securities  Company  has  been  acquired.  This  was  formerly 
owned  by  interests  identified  with  the  Baltimore  Electric  Com- 
pany, and  comes  to  the  leasing  company  by  the  purchase  of 
its  stock. 

"The  Maryland  Securities  Company,  which  will  form  the 
basis  of  distribution  of  this  river  power,  will  be  the  company 
which  will  ow-n  the  common  stock  of  the  Baltimore  FJectric 
Company,  which  has  now  been  purchased.  All  the  capital 
stock  of  the  Maryland  Securities  Company  will,  of  course, 
be  owned  by  and  held  in  tlie  treasury  of  the  Consolidated  Gas, 
Electric  Light  &  Power  Company.  In  the  general  plans  outlined 
there  are  no  promotion  stocks,  no  increase  or  exchanges  of 
securities.  Only  the  machinery  necessary  to  properly  conduct 
a  business  of  the  magrnitude  as  that  contemplated  has  been  pro- 
vided. The  direct  benefits  from  these  various  sources  will 
belong  to  the  Consolidated  Gas,  Electric  Light  &  Power  Com- 
pany. 

"Through  the  Maryland  Securities  Company  the  large  users 
of  electric  energy  for  manufacturing  purposes,  located  princi- 
pally in  Baltimore  County  and  around  the  city,  will  receive  their 
supply,  while  the  commercial  motor  service  within  the  city 
and  energy  for  electric  lighting  will  be  supplied  by  the  Con-^ 
solidated  Company  and  the  Baltimore  Electric  Company. 

"As  stated,  under  the  contract  with  the  McCall  Ferry  Power 
Company,  the  Consolidated  Company  will  sell  to  that  company 
energy  generated  from  steam  at  its  stations  at  times  when 
the  steam  stations  of  the'  Consolidated  Conipanv  ire  not 
necessary  in  the  operation  of  its  own  business,  to  enable  'he 
McCall  Company  to  make  what  is  called  permanent  pcwer  out 
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of  what  is  termed  non-permanent  water  power  on  the  river. 
Thus  will  be  seen  the  relief  service  the  Consolidated  Company 
will  have  to  offer  its  patrons.  It  will  have  a  large  supply  of 
power  from  the  Susquehanna  River;  it  will  have  the  product 
of  the  large,  steam-driven  power  station  at  VVestport  ?nd  sub- 
stations, and  with  the  newly  acquired  property  it  will  now 
have  the  modern  station  of  the  Baltimore  Electric  Company. 

"Under  the  proposed  plans  for  operating  the  Baltimore  Elec- 
tric Company  in  harmony  with  the  Consolidated  Company 
and  using  energy  from  the  Susquehanna  River,  a  broad  and 
comprehensive  system  for  supplying  this  city  and  suburbs  with 
electric  energy  for  lamps  and  motors  can  be  completed, 
and  the  immense  outlay  of  money  necessary  to  its  suc- 
cess can  be  obtained  when  purchases  of  bonds  for  exten- 
sions and  improvements  can  be  assured  of  safe  investment  for 
money  paid  the  companies. 

"In  this  connection  I  might  state  that  the  management  of 
these  companies  have  full  regard  for  the  rights  of  the  public 
and  the  duty  of  these  companies  to  the  city  and  to  the  people. 
Unreasonable  rates  shall  not  be  charged  and  I  am  able  to  state 
as  a  result  of  the  plans  developed  and  developing  and  briefly 
outlined,  the  people  of  Baltimore  shall  be  able  to  purchase 
electric  energy  at  a  price  lower  than  that  charged  in  any  of 
the  large  cities  of  this  country.  It  will  be  the  policy  of  the 
Consolidated  Company  to  maintain  prices  below  those  of  the 
other  cities. 

"To  enable  this  to  be  done  we  must  ask  fair  treatment  from 
the  city  and  state  in  the  matter  of  taxes.  If  the  people  are  to 
have  the  benefit  of  cheap  light  and  power  we  must  be  given 
the  benefit  of  at  least  reasonable  taxes.  The  taxes  now  paid 
by  the  Consolidated  Company  are  about  9  per  cent  on  the  entire- 
gross  receipts  of  that  company.  That  company  now  turns  over 
a  larger  proportion  of  its  gross  earnings  to  the  city  and  state 
in  taxes  than  any  corporation  doing  a  similar  business  in  any 
of  the  large  cities  of  the  country." 


system,   but   thinks   that   the   time   is   not   ripe   for  itis   use  in 
electric  lighting.     The  board  took  the  matter  under  advisement. 

Changes  in  National  Code  Recommended  by 
Inspectors. 


Boston  Edison   Rates  Defended. 


A  final  hearing  was  held  by  the  Massachusetts  Gas  &  Electric 
Light  Commission  on  Nov.  26  in  relation  to  the  Public  Fran- 
chise League  petition  for  an  equalization  of  rates  charged  by 
the  Boston  Edison  Company.  Mr.  E.  W.  Burdett  for  the 
company  emphasized  the  point  that  of  its  30,000  customers 
but  a  mere  handful  appeared  to  express  dissatisfaction.  The 
earnings  of  the  company  are  reasonable,  amoanting  to  practi- 
cally 5  per  cent  on  its  investment.  Many  auDhorities  and  court 
decisions  were  cited  to  show  that  a  differential  in  rates  was  not 
only  justified  but  required  whenever  there  is  a  difference  in 
the  cost  of  supply. 

Mr.  Burdett  stated  that  "the  commendable  purpose  of  the 
organization  which  brings  about  the  complaint  is  alleged  to  be 
to  help  to  biing  about  fair  and  friendly  relations  between  tin- 
public  service  corporations  and  the  people.  The  confidence  and 
approval  of  the  thinking  men  in  the  conimuniliy  is  the  breath 
of  life  to  such  corporations.  The  time  for  the  display  of  cor- 
porate arrogance  toward  the  public  has  long  ceased  to  be.  The 
company  must  in  its  own  intprest  seek  to  retain  the  confidence 
and  respect  of  the  public  which  it  serves.  In  doing  so  it  must 
not  permit  itself  to  be  swayed  by  popular  clamor  into  the 
abandonment  of  sound  business  principles.  It  cannot  seek 
popularity  if  thereby  it  invites  ultimate  disaster.  For  the 
mere  sake  of  seeming  to  go  right  it  must  not  in  fact  go  wrong. 
It  has  a  right  tio  rely  upon  its  superior  knowledge  of  the 
principles  and  practice  of  the  industry  in  which  it  is  engaged. 
The  Edison  Company  has  a  larger  consumption  of  it."!  product 
per  capita  and  a  wider  distribution  of  its  service  among  possible 
customers  than  in  any  of  the  other  cities  with  which  is  has 
been  compared,  and  the  alleged  widespread  dissatisfaction  with 
its  prices  and  methods  does  not  exist.  The  company  seeks  the 
affirmative  endorsement  and  commendation  from  the  commis- 
sion  and   public  which   it   believe;   it   merits." 

Secretary  Eastman  of  the  Public  Franchise  League  concluded 
by  urging  that  a  fiat  and  fixed  rate  per  kw-hour  should  be 
charged  all  customers.     The  league  believes  in  a  sliding  scale 


.-^t  the  convention  of  the  Western  .Association  of  Electrical 
Inspectors,  held  at  Hotel  Ryan,  St.  Paul,  Minn.,  Oct.  22,  23 
and  24,  1907,  action  was  taken  on  recommending  a  number  of 
changes  and  additions  to  the  National  Electrical  Code.  Out  of 
7Z  proposed  amendments  recommended  by  the  committee,  24 
were  acted  upon  favorably  and  will  be  urged  upon  the  electrical 
committee  of  the  National  Electrical  Association  for  incorpora- 
tion in  the  National  Electrical  Code.  Some  consideration  was 
given  to  a  rule  prohibiting  the  use  of  molding.  This,  however, 
was  not  among  those  finally  adopted  by  the  association  and 
recommended  for  the  national  code.  It  was  recommended  that 
a  note  be  incorporated  in  the  code  recommending  the  use  of 
nothing  but  conduit  in  show  windows. 

The  following  rules  and  additions  were  also  recommended  by 
the  association : 

A  rule  forbidding  the  dead-ending  of  a  4i/<-ft.  run  on  a  cleat- 
type  socket  or  rosette. 

A  rule  requiring  petticoat  insulators  or  waterproof  conduit 
on  all  interior  work  where  water  collects  or  condenses. 

Add  specifications  for  waterproof  sockets  and  fixtures  in 
damp  places.  ' 

Require  manufacturers  to  furnish  as  a  component  part  all 
portable  fans,  etc.,  a  certain  length,  say  10  ft.,  of  approved 
portable  cord. 

A  requirement  for  lamp  bases  to  be  protected  from  accidental 
contact  by  persons  handling  the  lamp. 

Require  wiring  in  refrigerating  rooms,  paper  mills  and  other 
locations  exposed  to  dampness  to  be  in  drained  conduit  or  on 
petticoat  insulators. 

Rule  3-b.  Strike  out  all  words  after  the  words  "Non-com- 
Inistible  material." 

Rule  3.  New  classes  requiring  switchboards  to  have  main 
switch,  main  cutout,  ammeter,  voltmeter  and  ground  detector. 

Rule  i2-g.  Change  the  last  sentence  of  the  fine  print  note 
so  as  to  read:  "The  outer  or  weather  end  of  conduit  is  to  be 
provided  with  an  approved  device  having  wires  separated  and 
bushed  through  porcelain." 

Rule  13-a.  ^lake  grounding  of  transformer  secondaries  com- 
pulsory when  primary  exceeds  550  volts.  (A  number  of  public 
service  corporations  protested  by  telegraph  against  the  approval 
of  this  amendment.) 

Rule  r4-b.  Add  following  sentence :  "For  wires  smaller  than 
Xo.  8  B.  &  S.  split  knobs  shall  be  used  and  tie  wires  and  knobs 
will  not  be  approved. 

Rule  14-c.  Add  a  note  to  indicate  a  method  of  insulating  a 
splice  on  low  potential  work  which  would  be  approved. 

Rule  14-c.  Omit  fine  print  note  as  some  joints  are  now  ap- 
proved for  use  which  do  not  require  soldering. 

Rule  14c.  Omit  last  sentence  which  gives  inspector  power  to 
permijt  wires  in  contact  with  pipe. 

Rules  18  and  20.  Do  not  allow  the  use  of  scries  arc  lamps. 
Rule  22-a.  Provide  that  service  switches  shall  not  be  less  than 
25  amperes  capacity. 

Rule  24-a.  Fine  print  note.  Specify  what  are  approved  bar- 
riers for  300-volt  work. 

Rule  24-n.  Permit  use  of  slow-burning  weatherproof  insula- 
tion in  conduit  exposed  to  heat  in  dry  places. 

Rule  24-u.  Require  "Flexible  tubing  at  combination  fixtures 
to  be  fastened  by  tape  or  otherwise  to  the  gas  pipe." 

Rule  26.  Add  a  requirement  for  movable  canopies  so  as  to 
permit  inspection  of  splices  and   insulating  joints. 

Rule  4.S.  Add  a  new  section  giving  specifications  for  approved 
stage  cables,  stich  as  arc  required  by  the  theatre  rules. 

Rule  54-c.  Add  this  sentence  :  "Flexible  tubing  may  be  used 
as  bushings  if  nui  in  continuous  lengths  from  the  last  porcelain 
support  outside  to  first  one  inside  the  box  or  flush  up  to  base  of 
fittings,  i.  e.,  cut  out  or  switch. 
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Legal   Readjustment  of  Rates    at  La  Crosse, 
Wis. 


The  following  main  points  of  interest  in  the  decision  of  the 
Wisconsin  State  Railway  Commission  in  respect  to  the  applica- 
tion of  the  La  Crosse  Gas  &  Electric  Company  for  the  right 
to  charge  higher  rates  for  electrical  energy  are  worthy  of 
attention  because  of  the  issue  involved.  The  testimony  and 
facts  presented  by  the  petitioner  relate  mostly  to  the  history 
of  electric  lighting  in  La  Crosse;  to  the  character  and  capacity 
of  the  electric  plant;  to  the  earnings  and  expenses  of  the  com- 
pany for  the  past  syi  years;  to  the  assets  and  liabilities  of  the 
same  period ;  to  the  rates  which  the  company  was  asked  to 
establish ;  to  the  various  systems  of  fi.xed  rates  that  are  now  in 
use,  and  to  many  other  questions  that  are  involved  in  the  case. 

From  the  facts  relating  to  the  value  of  the  plant  and  to  its 
earnings  and  operating  expenses,  the  Commission  says  it  is 
quite  clear  that  the  plant  has  not  been  a  conspicuous  success  as 
a  producer  of  net  earnings.  This  is  especially  true  when  some 
allowance  is  made  for  depreciation  at  3  per  cent.  During  the 
past  two  years,  the  net  earnings  were  not  enough  to  meet 
ordinary  depreciation  charges,  much  less  any  interest  upon  the 
investment ;  and  so  long  as  the  rates  charged  for  energy  remain 
as  low  as  at  present  there  is  but  little  hope  that  the  net  earnings 
will  increase.  The  decision  takes  up  one  of  the  most  important 
features  of  the  problem — the  cost  to  the  "company  of  serving 
each  class  of  customers.     On  this  point  the  Commission  says : 

"When  the  fixed  expenses  are  prorated  upon  the  total  kw- 
hour  capacity  of  the  plant,  which  was  10,950,000,  and  the  variable 
expenses  are  prorated  upon  the  actual  kw-hours  sold,  or  upon 
1,705,118,  the  cost  per  kw-hour  for  the  consumer  who  consumes 
energy  or  who  uses  his  lamps  24  hours  daily  will  be  found  as 
follows : 

"Fixed  expenses,  0.83  cent  per  kw-hour;  variable  expenses, 
2.87  cents  per  kw-hour;  total,  3.60  cents  per  kw-hour.  When 
the  fixed  expenses  are  prorated  upon  about  4.17  per  cent  of  the 
total  capacity,  or  upon  about  456,255  kw-hours,  and  when  the 
variable  expenses  are  prorated  upon  the  kw-hours  sold  as  above, 
the  cost  per  kw-hour  for  the  consumer  who  uses  his  lamps 
only  I  hour  per  day  will  be  found.  It  is  approximately  as 
follows:  Fixed  expenses,  19.90  cents  per  kw-hour;  variable 
expenses,  2.87  cents  per  kw-hour;  total,  22.77  cents  per  kw-hour. 
If  the  expenses  are  separated,  between  fixed  and  variable  on 
the  other  basis  outlined  above,  that  is,  if  rental,  depreciation,  in- 
terest and  certain  other  items  are  divided  between  both  the  fixed 
and  variable  expenses,  instead  of  being  classed  as  fixed  expenses 
entirely,  the  results  will  be  somewhat  different  from  those 
already  presented.  In  that  case  the  cost  per  kw-hour  would 
probably  be  close  to  5.50  cents  for  those  who  used  the  energy 
24  hours  daily,  and  not  far  from  15.50  cents  for  those  who  use 
the  lamps  about  I  hour  per  day  only." 

The  difference  in  the  cost  to  the  corporation  in  serving 
patrons  for  a  longer  or  shorter  time  per  day  is  then  shown  to 
be  as  follows : 

"The  respective  total  costs  for  2,  3,  4,  6  and  8  hours'  use 
per  day  are  as  follows:  Two  hours  daily,  11.48  cents  per 
kw-hour;  3  hours  daily,  8.48  cents  per  kw-hour;  4  hours  daily, 

7  cents  per  kw-hour ;  6  hours  daily,  5.50  cents  per  kw-hour ; 

8  hours  daily,  4.74  cents  per  kw-hour." 

Referring  to  the  new  schedule,  favored  by  the  company  and 
established  by  the  Commission,  the  state  body  says: 

"In  fact,  the  schedule  itself,  which  can  almost  be  said  to  be 
a  combination  of  the  'readiness-to-serve'  and  the  'maximum 
demand'  methods,  is  so  made  up  that  it  appears  to  meet  fairly 
the  requirements  in  this  case.  This  is  significant.  It  constitutes 
a  strong  argument  in  favor  of  its  adoption.  As  intimated, 
however,  the  adjustment  to  the  cost  is  not  uniform  for  all  the 
lates.  The  highest  rates  in  the  schedule,  for  instance,  or  those 
for  60  hours  or  less  per  month,  are  somewhat  lower  than  the 
indicated  cost  of  the  services  rendered  to  these  classes  of  users. 
The  reason  for  this,  however,  is  not  found  in  the  faulty  method 
of  computation,  but  in  a  city  ordinance  which  limits  the  maxi- 


mum rate  to  10  cents  per  kw-hour.  N'ow  it  so  happens  that  the 
cost  for  the  I -hour  and  for  l^-hour  consumer  is  greater  than 
10  cents.  Even  those  who  use  the  energy  equivalent  to  2  hours 
daily  may  almost  be  included  in  this  class.  Under  the  proposed 
schedule,  therefore,  the  short-hour  customers,  who  comprise 
mostly  the  residence  district,  will  contribute  relatively  less  to 
the  revenues  of  the  company,  when  measured  by  the  cost,  than 
the  long-hour  customers.  This  is  an  inequality,  however,  that 
it  is  difficult  to  adjust  so  long  as  the  present  ordinance  remains 
in  effect.  It  is,  of  course,  possible  that  it  may  be  obviated  by 
radical  improvements  in  the  methods  of  operation  or  produc- 
tion, but  the  chances  for  this  are  rather  remote." 

"Some  of  the  rates  for  energy  for  motors,  as  given  in  the 
schedule,  may  appear  to  be  lower  than  warranted  by  the  cost  in 
these  cases.  It  is  true  these  rates  are  quite  low,  but  it  is  not 
clear  that  they  are  unprofitable.  Upon  an  examination  of  the 
facts  it  will  be  found  that  there  is  a  great  deal  to  be  said 
in  favor  of  comparatively  low  rates  for  energy  for  motors. 
The  maintenance  charges  for  the  distribution  of  energy  for 
motors  are  lower  than  that  for  lamps.  The  consumption  of 
energy,  both  as  to  maximum  demand  and  hours  used,  is  also 
much  greater  in  the  former  case  and  this  materially  reduces 
the  cost  per  unit.  The  energy  for  motors  is  produced  during 
that  part  of  the  day  when  little  or  no  lamps  are  used,  or  while 
the  plant  is  simply  holding  itself  in  readiness  to  supply  such 
demand  for  lighting  as  may  be  made  upon  it  There  may  also 
be  sharp  competition  between  the  electric  plants  on  one  hand 
and  steam  and  gasoline  plants  on  the  other.  For  these  and 
other  reasons  it  is  customary  everywhere  to  grant  much  lower 
rates  for  energy  for  motors  than  for  lamps." 

That  the  new  schedule  of  rates  is  lower  than  those  in  effect 
in  any  other  city  within  or  without  Wisconsin,  is  held.  The 
decision  says : 

"It  further  appears  that  the  proposed  rates  are  somewhat 
lower  than  those  charged  in  other  cities,  both  inside  and  outside 
of  this  state.  The  comparisons  we  have  made  upon  this  point 
arc  quite  extensive.  They  embrace  at  least  20  cities  in  Wis- 
consin and  fully  as  many  in  other  states.  These  facts  are  of 
considerable  importance,  not  only  to  the  petitioner,  but  the 
people  who  are  served  by  this  company. 

"The  petitioner  has  duties  as  well  as  rights  in  this  matter. 
While  it  is  entitled  to  reasonable  rates  for  services  it  renders. 
it  has  not  the  right  to  exact  more  than  this.  It  must  also  see 
to  it  that  the  services  it  renders  are  adequate  and  that  they 
meet  all  reasonable  requirements  in  this  respect.  It  is  as  impor- 
tant that  the  interests  of  the  public  it  serves  should  be  as  fully 
protected  as  those  of  its  own.  The  best  rates  are  those  that 
are  based  upon  the  cost.  Each  customer  should  under  ordinary 
conditions  contribute  his  just  proportion  of  all  the  expenses, 
as  well  as  of  the  interest  upon  the  investment. 

"From  the  foregoing  examination  of  the  facts  involved  in 
this  case  it  appears  to  us  that  the  rates  submitted  by  the  peti- 
tioner fairly  meet  the  situation,  and  that  they  are  just  and 
reasonable.  It  has  been  determined,  therefore,  that  these  rates 
shall  be  put  into  effect,  subject,  however,  to  such  revision  as 
may  be  found  necessary  when  the  plants  in  question  have  been 
appraised,  or  for  other  reasons.  The  causes  which  led  to  this 
application,  and  because  of  which  an  increase  in  the  rates  is 
authorized,  are  of  such  character  as  to  bring  this  case  within 
section  99,  chapter  499,  laws  of  1907.  which  provides  for 
emergency  rates  under  certain  circumstances.  .■Xs  soon  as 
practicable  after  the  appraisals  of  the  plant,  which  have  bee» 
decided  upon,  have  been  made,  it  is  our  intention  to  continue 
this  investigation.  Any  of  the  rates  in  the  order  herein  which 
are  then  found  to  be  in  a  respect  unreasonable  will  be  promptly 
adjusted  upon  a  fair  and  equitable  basis.  It  is,  therefore, 
ordered  that  the  petitioner  in  this  case,  the  La  Crosse  Gas  & 
Electric  Company,  in  lieu  of  the  rates  it  now  charges  for  electric 
energy  for  motors  and  lamps,  shall  substitute  the  following 
maximum  rates : 

"The  service  charge  on  all  lighting  and  installations  shall  be 
;fi.8o  per  year  per  i6-cp  lamp,  or  equivalent  demand,  one-thir4 
of    connected    installation,    or    when    one-third    of    the    con- 
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nected  installation  is  considered  to  be  the  demand.  Tlie  meter 
rate  for  a  consumption  equivalent  to  60  hours  or  less  per  month 
per  each  installation  shall  be  7H  cents  per  kvv-hour.  The  meter 
rate  for  a  consumption  equivalent  to  more  than  60  hours  per 
month  per  each  installation  shall  be  6  cents  per  kw-hour.  The 
meter  rate  for  'patrolled  service,'  or  for  signs  and  other  instal- 
lations with  fi.xed  hours  of  use,  shall  be  5  cents  per  kw-hour. 

"The  service  charge  for  motors  shall  be  $27  per  year  per 
horse-power  demanded.  The  meter  rates  for  less  than  5  hours 
per  day  per  horse-power  demanded  shall  be  5  cents  per  kw-hour. 
The  meter  rate  for  over  5  hours,  but  not  exceeding  10  hours, 
per  day  per  horse-power  demanded,  shall  be  3  cents  per  kw- 
hour.  The  meter  rate  for  over  10  hours  per  day  for  horse- 
power demanded  shall  be  2  cents  per  kw-hour." 


Lightning  Protection. 

Dr.  C.  P.  Steinmetz  lectured  before  the  Chicago  section  of 
the  American  Institute  of  Electrical  Engineers,  Nov.  26,  on 
"Lightning  Protection."  The  meeting  brought  out  the  largest 
crowd  of  electrical  engineers  that  has  been  assembled  in  Chi- 
cago for  many  years.  Dr.  Steinmetz  related  the  history  of 
lightning  protection  for  electric  circuits.  The  necessity  for 
lightning  protection  of  electric  circuits  was  first  felt  on  tele- 
graph lines.  On  these  lines  the  problem  was  simply  solved  by 
placing  a  spark-gap  so  as  to  shunt  lightning  discharges  to 
ground  before  they  reached  instruments  and  apparatus.  Cir- 
cuits carrying  electric  energy,  however,  required  different  treat- 
ment. Besides  being  able  to  divert  lightning  discharges  to 
ground,  they  must  be  made  to  interrupt  the  current  from  the 
generator  after  the  lightning  discharge  had  passed  over  the 
spark-gaps.  On  direct-current  circuits,  the  problem  of  inter- 
rupting the  current  from  the  generator  was  solved  by  the  use 
of  magnetic  arc  rupturing  devices  which  blew  out  the  arc  as 
soon  as  it  was  fairly  established.  For  alternating-current  cir- 
cuits, use  was  made  of  the  horn  arrester  principle,  where  the  arc 
was  ruptured  by  traveling  upward  between  a  pair  of  horns 
which  gradually  increased  the  length  of  the  arc  until  the  air 
currents  blew  it  out. 

The  next  step  in  lightning  arrester  development  was  the  re- 
sult of  investigations  by  Wurts  with  non-arcing  metals.  A 
number  of  spark-gaps  were  placed  in  series  between  the  line 
and  the  ground.  Such  spark-gaps,  consisting  of  cylinders  of 
non-arcing  metal,  have  the  characteristic  of  requiring  high  volt- 
age to  reverse  the  arc,  so  that  the  arc  is  extinguished  at  the 
zero  point  of  the  alternating  wave.  Such  non-arcing  multi- 
gap  arresters  worked  well  with  small  dynamos,  but  with  large 
power  stations  they  burned  up.  While  such  arresters  protected 
against  lightning  discharge,  they  would  short-circuit  and  shut 
down  the  system  in  doing  so. 

The  arrester  problem  is  one  of  opening  the  circuit  without 
shutting  down  the  system.  One  method  of  doing  this  which 
was  tried  was  to  put  a  resistance  in  scries  with  the  spark-gaps. 
One  company  which,  made  arresters  with  series  resistance 
proved  theoretically  that  this  scries  resistance  was  not  detri- 
mental and  that  it  allowed  discharges  to  pass  freely  to  earth. 
.\nother  proviilcd  no  series  resistance  and  talked  of  the  ad- 
vantages of  allowing  unlimifd  discharge  current  to  pass  to 
earth.  The  next  year  both  companies  reversed  policy.  The 
next  step  was  to  provide  a  shunt  resistor  around  some  of  the 
spark-gaps  of  an  arrester.  In  this  construction,  the  voltage  re- 
quired to  establish  a  discharge  to  earth  is  only  that  necessary 
to  jump  the  spark-gaps  between  ground  and  the  point  where  the 
resistor  is  connected.  Should  the  discharge  be  of  sufficient 
volume  to  establish  across  the  shunt  resistor  a  voltage  great 
enough  to  jump  the  spark-gaps  in  shunt  with  it,  a  part  of  the 
discharge  will  pass  to  earth  without  going  through  the  shunt 
resistor.  The  arc  established  on  the  upper  gaps  in  shunt  with 
the  resistor  is  very  unstable,  and  extinguishes  itself  easily. 

The  difficulty  experienced  with  the  shunted  arrester  was  that 
if  a  low  resistance  were  used,  it  would  be  safe  as  to  the  vol- 
ume of  the  discharge  it  would  pa-;';,  hiil  discharges  of  l.nrt'r  vol- 


ume frequently  repeated  would  explode  the  resistor.  If  the 
resistor  was  made  of  wire,  it  would  burn  out.  If  it  was  a  mixture 
of  clay  and  graphite,  the  resistance  would  be  very  changeable. 
The  difficulties  with  clay  and  graphite  resistance  mixtures  led 
to  the  introduction  of  a  more  satisfactory  resistor,  namely,  cast- 
silicon,  which  has  about  10,000  times  the  specific  resistance  of 
copper. 

A  further  development  of  the  shunted  multi-gap  arrester  con- 
sisted in  the  use  of  several  resistors.  A  resistor  of  low  re- 
sistance of  considerable  current-carrying  capacity  is  shunted 
around  a  small  number  of  gaps,  an  additional  resistor  of 
higher  resistance  of  less  current  capacity  is  shunted  around 
more  gaps,  while  a  third  resistor  of  very  high  resistance  is 
shunted  around  the  greatest  number  of  gaps.  Minute  dis- 
charges pass  over  the  high  resistance,  and  through  the  small 
number  of  spark-gaps  to  ground.  Heavier  discharges  will 
cause  voltages  which  will  jump  a  larger  number  of  spark-gaps 
and  allow  discharges  to  pass  through  the  resistors  of  lower  re- 
sistances. This  arrester  has  a  great  range  and  is  very 
succesful  when  the  resistor  of  low  resistance  is  indestructible. 
It  is  not  good  for  very  large  interconnected  systems. 

Dr.  Steinmetz  called  attention  to  the  fallacy  of  the  triangular 
arrangement  of  insulators  and  transmission  lines  on  iron  pole 
lines.  The  top  conductor,  in  such  a  case  forming  the  highest 
point  on  the  line,  can  not  be  protected,  as  it  is  located 
on  the  top  of  a  lightning  rod  at  the  very  place  to  be  struck  by 
lightning.  A  lightning  rod  carried  up  from  the  iron  pole  to 
a  point  above  the  uppermost  wire  is  a  little  better  than  noth- 
ing, as  in  such  a  case,  if  the  pole  were  struck  by  lightning,  the 
insulator  may  not  be  shattered,  but  the  lightning  discharge  will 
ground  the  line.  The  systems  in  which  there  is  a  large  amount 
of  underground  construction  are  susceptible  to  troubles  from 
operation  similar  to  those  caused  by  lightning,  because  of  the 
electromagnetic  and  electrostatic  energies  which  are  stored  in  the 
normal  operation  of  an  electric  circuit.  Circuits  with  capacity 
and  inductance  are,  in  some  cases,  susceptible  to  great  voltage 
rises,  owing  to  their  electromagnetic  energy  and  the  effect  of 
suddenly  interrupting  the  flow  of  this  energy.  The  destructive- 
ness  of  this  "internal  lightning"  increases  with  the  size  of  the 
system.  These  phenomena  are  always  oscillatory  in  character, 
and  may  have  a  frequency  of  from  ninety  to  many  hundred  mil- 
lion cycles  per  second.  The  higher  the  frequency,  the  less  the 
power  and  destructiveness  of  the  discharges.  The  discharges 
of  such  circuits  may  be  compared  to  the  action  of  a  hydraulic 
ram,  in  which  the  stored  energy  of  a  long  column  of  water  i? 
made  to  produce  an  abnormal  discharge  of  water  at  one  point. 
Dr.  Steinmetz  then  discussed  the  recent  developments  in  light- 
ning arresters  of  the  types  which  oppose  a  counter  e.  m.  f.  to  the 
line  voltage.  With  a  counter  e.  m.  f.  equal  to  that  of  the  line,  it  is 
evident  that  the  current  passing  to  the  ground  by  a  lightning 
discharge  is  equal  to  that  produced  by  the  excess  of  the  dis- 
charge voltage  over  the  line  voltage.  A  storage  battery  would 
be  one  means  of  providing  such  a  counter  e.  m.  f.,  but  would 
be  impracticable.  An  electrolytic  cell,  in  which  aluminum  is 
the  positive  terminal,  allows  no  current  to  pass  except  that 
caused  by  a  voltage  over  and  above  the  regular  line  voltage, 
while  voltages  in  excess  of  the  line  voltage  will  cause  a  dis- 
charge through  the  cell.  For  alternating  current,  both  electrodes 
or  plates  of  the  cell  are  of  aluminum.  Aluminum  cells  hate  the 
peculiarity  that  they  have  no  definite  polarization  voltage.  The 
counter  e.  m.  f.  which  it  opposes  to  the  line  builds  up  until  it  is 
equal  to  the  line  voltage.  In  the  aluminum  cell,  only  a  small 
continuous  current  can  exist,  since  the  cell  has  a  resistance  as 
far  as  the  line  current  is  concerned  of  about  30,000  ohms  per 
square  inch  of  plate  surface.  A  spark-gap  can  he  placed  in 
series  with  the  cell,  but  since  the  cell  must  then  stand  on  open 
circuit  it  gradually  loses  the  film  which  opposes  a  counter 
c.  m.  f.  to  the  line,  and  if  left  for  several  weeks  becomes  simply 
a  water  rheostat.  The  cell  can  be  kept  built  up  by  connecting  • 
it  in  circuit  and  having  current  in  it  once  a  day  or  so.  The 
aluminum  cell,  while  opposing  very  high  resistance  to  the  line 
voltage,  offers  only  10  ohms  per  square  inch  of  resistance  Id 
rurrrnt   r.Tii<;rtl   fn  <\i,t   in  it  by  abnormal  voltages.     He  men 
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iioned  the  experiments  of  Prof.  Clayton  in  Colorado  during 
the  past  summer,  obtaining  oscillograms  on  lightning  discharges 
on  a  long  unloaded  transmission  line.  These  showed  that  dis- 
charges follow  each  other  rapidly.  The  frequencies  of  dis- 
charges were  found  to  be  of  from  one  hundred  to  millions  of 
cycles  per  second. 


More  Industrial  Training  for  Massachusetts. 

The  Massachusetts  Commission  on  Industrial  Education  has 
lately  held  several  conferences  with  the  heads  of  the  Massachu- 
setts Institute  of  Technology,  the  Worcester  Polytechnic  Insti- 
tute, the  Lawrence  Scientific  School,  Simmons  College  and 
Tufts  College  in  reference  to  the  establishment  of  a  State  Col- 
lege of  Industrial  Training.  It  is  felt  that  there  is  a  vacancy 
between  the  high  schools  and  the  professional  engineering 
schools  which  ought  to  be  filled  by  an  institution  capable  of 
training  men  for  positions  as  industrial  foremen  and  superin- 
tendents. The  high  school  training  is  inadequate  for  this  work, 
and  the  training  of  the  engineering  school  tends  to  equip  men 
for  the  highest  positions  of  an  executive  or  advisory  character, 
with  general  charge  over  large  projects.  The  lower  technical 
schools  do  not  provide  the  training  necessary  for  the  foreman 
or  superintendent. 

Evening  courses  for  persons  already  employed  in  trades  are 
now  being  established  in  many  parts  of  the  state  under  the  gen- 
eral supervision  of  the  commission,  notably  in  Cambridge  and 
Xcw  Bedford.  Classes  in  mathematics  for  men  in  the  machine 
trade  have  been  opened  at  Beverly,  where  the  United  Show 
Machinery  Company  has  a  large  plant.  Worcester  and  Law- 
rence are  considering  the  establishment  of  industrial  schools  for 
boys,  preparatory  to  entering  the  machine  industry,  and  in  the 
latter  cities  the  textile  workers  and  firemen  have  asked  for  an 
evening  school  to  meet  their  needs  in  their  own  trades. 
Waltham  has  made  an  appropriation,  also,  for  evening  courses 
ill  mechanical  training.  Public  hearings  will  probably  be  held  at 
the  State  House  in  the  early  future,  and  in  January  the  com- 
mission will  report  its  findings  to  the  Legislature. 


Working  a   Follow-Up  System. 

Mr.  H.  H.  Lewis  has  an  interesting  article  in  the  Circle  for 
December,  on  the  "professional  systematizer,"  from  which  the 
following  is  worth  quotation :  A  fair  example  of  the  diversity 
of  subjects  handled  by  the  professional  systematizer  is  found 
in  the  work  of  a  man  who  not  long  ago  was  called  to  "gear" 
up  the  organization, of  a  certain  Boston  house.  The  systema- 
tizer in  question  spent  the  better  part  of  two  weeks  sauntering 
through  the  various  departments  of  the  plant. 

Me  asked  questions  freely  and  made  copious  notes  in  a 
little  book  carried  in  his  coat  pocket.  He  watched  the  men  at 
their  W'ork,  examined  the  dilTereiit  machines  in  the  manufactur- 
ing department,  carefully  inspected  the  various  account-books, 
and  even  made  a  trip  witli  one  of  the  collectors.  Then  he  set 
to  work. 

.Vmong  other  things,  the  systematizer  found  that  the  firm 
ill  question  advertised  extensively  the  articles  sold  in  their 
retail  department.  This  advertising  resulted  in  a  call  for  the 
ailvertised  articles  either  by  mail  or  in  person.  Nine-tenths 
were  personal  calls,  and  yet  probably  one-third  of  the  personal 
calls  did  not  result  in  sales.  To  the  systematizer  this  one-third 
loss  did  not  seem  necessary,  and  he  immediately  suggested  a 
practical  follow-up  system. 

He  had  printed  a  form  card  containing  a  space  for  the  name 
and  address  of  the  prospective  customer,  a  line  for  the  class 
of  article  in  question,  and  a  date  line  and  place  for  remarks. 
The  salesmen  in  the  store  were  required  to  carry  these  blank 
forms  and  fill  out  one  for  each  customer  lost.  The  cards  were 
then  filed  in  a  card-index,  arranged  by  dates,  so  that  in  a  few 
days  or  a  week  the  card  came  to  hand  for  attention. 

If  Mrs.  Blank,  for  instance,  should  call  to  examine  an  adver- 
tised article  and  should  not  buy,  the  clerk  attending  her  would 


get  her  nanie  and  address,  and  several  days  later  a  form-letter, 
a  good  imitation  of  a  typewritten  one,  referring  to  the  inquiry 
regarding  certain  goods  and  stating  that  a  new  stock  has  recent- 
ly been  added,  would  be  received  by  her.  This,  touch  of  personal 
attention  seldom  failed  to  bring  good  results.  From  the  view- 
point of  the  professional  systematizer,  it  meant  at  least  the 
partial  elimination  of  a  one-third  loss  in  sales. 


Alternating-Current  Railway  Motors. 

The  section  of  the  A.  I.  E.  E.  at  the  University  of  Illinois  was 
favored  on  Nov.  27  with  a  lecture  by  Dr.  C.  P.  Steinmetz  on 
"Single-Phase  Alternating-Current  Railway  Motors."  Dr. 
Steinmetz  first  classified  all  motors  under  two  heads — series  and 
shunt  motors.  In  shunt-wound  direct-current  motors  the  arma- 
ture reaction  which  causes  sparking  at  the  commutator  is  taken 
care  of  by  the  shifting  of  the  brushes  ii  a  motor  always  oper- 
ates in  one  direction.  If  it  must  operate  in  two  directions,  the 
brushes  have  to  be  placed  at  the  middle  point  between  the  poles. 
To  prevent  sparking  in  motors  which  must  be  reversed  and 
must  consequently  have  their  brushes  at  a  fixed  position,  the 
comniutating-pole  type  of  motor  is  being  introduced. 

Any  direct-current  series  motor  will  run  with  alternating 
current  if  its  magnetic  structure  is  properly  constructed  to  pre- 
vent heating  from  the  alternating  flux.  To  obtain  a  large 
power-factor,  the  number  of  turns  in  the  armature  should  bear 
as  high  a  ratio  as  possible  to  those  in  the  field  coils ;  the  air- 
gap  should  be  small.  The  sparking  caused  by  the  alternating 
field  flux  has  been  minimized  by  the  use  of  resistance  in  the 
leads  between  the  armatifre  and  the  commutator  segments.    Dr. 
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Stcinme'z  stated  that  the  space  is  too  limited  in  a  railway 
motor  for  such  leads  with  sufficient  radiating  area.  While 
good  results  are  being  obtained  with  them,  they  are  not  desir- 
able, and  are  a  source  of  danger  when  the  motor  is  overloaded. 
He  then  took  up  the  theory  of  the  repulsion  motor.  In  an 
alternating-current  transformer  the  magnetic  flux  is  90  time- 
degrees  behind  the  primary  e.  ni.  f.  and  90  time-degrees  ahead 
of  the  secondary  e.  m.  f.  In  the  repulsion  motor  the  stator 
coils  are  connected  to  the  alternating-current  source  of  supply 
when  the  brushes  are  short-circuited.  In  sucli  a  motor  the 
stator  coils  act  as  the  primary  and  the  rotor  coils  as  the  sec- 
ondary of  the  transformer.  In  such  a  motor  there  are  two 
magnetic  fluxes  in  quadrature.  The  rotational  flux  in  the  rotor 
is  displaced  90  time  and  space  degrees  from  the  main  flux,  and 
acts  to  assist  good  and  sparkless  commutation.  When  at  a  stand- 
still, the  repulsion  motor  acts  exactly  as  a  series  motor,  being 
no  better  and  no  worse.  After  it  begins  to  rotate,  the  repulsion 
motor  produces  a  commutating  field.  .\t  synchronism  the 
commutation  is  perfect ;  at  speeds  above  syndironism.  the 
commutation  becomes  worse,  so  that  when  revolving  at 
double  synchronism  the  plain  repulsion  motor  sparks  badly. 
He  then  described  what  he  termed  the  series-repulsion  motor, 
in  which  controller  connections  are  employed  which  make  it  a 
repulsion  motor  at  low  speeds  and  a  series  motor  with  com- 
pensating field  coils  to  improve  contmutation  at  high  speeds. 
To  illustrate  the  circuit  connections  at  high  speed  he  used  the 
accompanying  circuit  diagram,  in  which  A  is  the  armature  of 
a  series  motor,  F  the  field  coils  and  C  the  compensating  coils 
for  securing  good  commutation.  7"  is  the  secondary  of  a  trans- 
former supplying  cnergj-  to  the  motor,     f  is  a  V3ri.ible  connec- 
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tion,  by  which  a  larger  or  smaller  proportion  of  the  total  volt- 
age of  the  transformer  can  be  impressed  on  the  compensating 
field  coils. 

As  to  desirable  frequencies  for  railway  motors,  Dr.  Stein- 
metz  said  that  motors  of  from  75  to  200  horse-power  can  be 
made  to  commutate  in  a  satisfactory  manner  at  speeds  between 
600  and  1600  r.  p.  m.  on  2S-cycle  circuits.  This  answers  the 
practical  requirements.  On  15-cycle  circuits  motors  commutate 
well  at  speeds  as  low  as  360  r.  p.  m.  A  2S-cycle  installation 
would  be  superior  in  total  economy  for  small  motors. .  For  very 
heavy  locomotives  the  case  possibly  may  be  different,  but  he 
questioned  whether  a  frequency  of  25  cycles  is  not  a  low- 
enough  frequency  for  all  purposes. 


known  throughout  the  world.     The  Nobel  chemical  prize  is  to 
be  awarded  to  Sir  William  Crookes,  the  distinguished  English 

physicist  and  inventor. 


CURRENT  NEWS  AND  NOTES. 


ELECTRICAL  FITTINGS.— The  Underwriters'  National 
Electric  .Association  has  just  issued  the  October  list  of  elec- 
trical fittings  that  have  been  examined  and  approved  for  use 
under  the  rules  and  requirements  of  the  National  Board  of 
Underwriters. 


ILLUMINATING  ENGINEERS.— The  ne.xt  monthly  meet- 
ing of  the  New  York  section  of  the  Illuminating  Engineering 
Society  will  be  held  in  the  United  Engineering  Societies' 
Building,  on  Dec.  12,  when  Mr.  Bassett  Jones,  Jr.,  will  read 
an  illustrated  paper  on  the  "Relation  of  Architectural  Principles 
to  Illuminating  Engineering  Practice." 


COLORADO  SPRINGS  ELECTRIC  LIGHTING  LITIGA- 
TION.— The  history  of  the  celebrated  Colorado  Springs  elec- 
tric lighting  controversy  is  to  be  issued  in  book  form,  the  text 
to  be  edited  by  Mr.  Henry  Floy,  one  of  the  board  of  arbitra- 
tors. The  book  will  give  verbatim  the  testimony  of  the  large 
number  of  experts  on  lighting  and  illuminating  questions  who 
appeared  before  the  board,  and  a  summary  of  the  legal  argu- 
ments and  citations  in  the  case. 


CHICAGO  DRAINAGE  CANAL  POIVER.— The  new 
power  plant  on  the  Chicago  Drainage  Canal  at  Lockport,  111., 
is  now  ready  for  service,  the  formal  opening  having  been  made 
Nov.  26.  The  transmission  to  Chicago  is  over  a  44,000-volt 
aluminum  line.  The  provisions  made  in  the  Chicago  municipal 
electric  lighting  plants  for  utilizing  this  power  have  been  already 
described  in  the  Electrical  World.  'Besides  supplying  the  city 
of  Chicago,  the  West  Park  Board,  the  town  of  Cicero  and  the 
village  of  Morgan  Park  will  purchase  energy.  .'Kbout  16.000 
horse-power  has  been  so   far  developed. 


THE  NEW  YORK  SUBJI'AV.—Ut.  Bion  J.  Arnold,  as 
expert  for  the  Public  Service  Commission,  has  filed  a  pre- 
liminary report  as  to  improving  conditions  under  which  ihe 
crush  is  now  developed  morning  and  night,  limiting  speed 
and  the  number  of  trains.  He  advocates  various  changes  in 
loading  and  starting,  and  favors  side  doors  as  a  means  of 
relieving  the  end  doors.  His  report  discusses  in  an  admirable 
and  most  impartial  manner  the  many  difficulties  of  the  prob- 
lem— difficulties  that  in  reality  must  await  the  construction  of 
the  other  subways,  before  the  crowds  on  the  existing  one  can 
be  ks.sencd. 


THE  NOHEL  I'RIZE.— In  accordance  with  cable  dispatches 
noted  recently,  the  State  Department  at  Washington  has  been 
advised  by  the  American  minister  at  Stockholm,  Mr.  Graves, 
that  Prof.  A.  A.  Michelson,  of  Chicago,  is  to  be  awarded  the 
Nobel  prize  for  physics.  Professor  Michelson  was  born  in 
Germany,  but  came  to  this  country  at  an  early  age,  and  was 
appointed  a  midshipman  at  ihc  Naval  .\cademy.  He  was' 
graduated  in  1873,  but  resigned  his  commission  in  1881,  and 
is  at  present  professor  of  physics  at  the  University  of  Chicago. 
His  work  there  as  to  the  velocity  of  lisihl.  etc.,  has  made  him 


FEDERAL  EMPLOYEES.— The  U.  S.  Bureau  of  the  Cen- 
sus has  just  sent  to  press  the  official  register  of  federal  em- 
ployees. There  are  no  fewer  than  306,000.  The  total  num- 
ber of  names  included  in  Volume  I  is  125,805 ;  the  total  num- 
ber of  names  in  the  Postal  Service  in  Volume  II  is  166,444,  and. 
in  the  Railway  Mail  Service  is  13,892.  The  aggregate,  there- 
fore, of  names  presented  in  the  Official  Register  for  1907  is 
thus  306,141.  Volume  I  enumerates  iioo  occupations  followed 
by  the  servants  of  Uncle  Sam.  In  the  District  of  Columbia 
there  are  28,947  government  civil  employees,  with  an  aggregate 
compensation  of  $31,541,225. 


LUMINOUS  ARCS  FOR  CHICAGO.— The  association 
formed  to  improve  Dearborn  Street,  in  Chicago,  has  voted  to 
adopt  the  luminous  arc  lamp  for  the  special  lighting  of  that 
important  down-town  thoroughfare.  Full  details  of  the  instal- 
lation have  not  been  worked  out.  If  present  plans  are  not 
changed,  these  luminous  arc  lamps  will  be  placed  about  25  ft. 
high  on  extensions  of  the  street  railway  poles.  Every  other 
street  railway  pole  will  carry  a  lamp,  the  lamps  being  alternated. 
The  diagonal  distance  from  one  lamp  to  another  under  this  ar- 
rangement will  average  about  117  ft.  As  the  luminous  arc 
lamp  throws  so  much  of  its  light  downward  immediately 
around  the  pole,  this  spacing,  if  the  ordinary  globes  were  used, 
would  result  in  areas  between  poles  which  would  appear  to  be 
in  darkness  by  comparison  with  the  areas  near  the  poles.  The 
present  plan  is,  therefore,  to  work  out  some  scheme  for  spread- 
ing the  downward  light  from  the  luminous  arc  so  as  to  illumi- 
nate a  larger  street  area. 


A.  S.  M.  E. — The  American  Society  of  Mechanical  Engineers 
has  been  holding,  this  week,  at  the  Engineering  Societies'  Build- 
ing in  New  York  City,  its  twenty-eighth  annual  meeting.  Presi- 
dent Hutton  delivered  an  address  on  "The  Mechanical  Engineer 
and  the  Fimction  of  the  Engineering  Society"  on  Tuesday, 
and  professional  sessions  were  planned  for  the  three  following 
days,  with  a  reception  in  the  building,  with  dancing,  etc.,  on 
Thursday  evening.  The  visits  and  trips  of  inspection  during 
the  w-eek  include  the  Hudson  Companies'  tunnels  under  the 
North  River,  the  Pennsylvania  crosstown  tunnel,  the  Watson- 
Stillman  30C-hp  gas  producer  and  engine,  and  the  new  rein- 
forced-concrete  building  of  the  McGraw  Publishing  Company, 
the  home  of  the  Electrical  World.  On  Tuesday  night,  new 
officers  were  elected  as  follows :  M.  L.  Holnian,  of  St.  Louis, 
president;  L.  P.  Breckenridgc,  of  Urbana,  111.;  Fred  J.  Millei, 
and  .\rthur  West,  of  Pittsburg,  vice-presidents,  and  W.  L. 
.'\bbott,  .'Mexander  C.  Humphries  and  Henry  G.  Stott,  managers. 


CHICAGO  ELECTRICAL  SHOlV.—.\t  a  recent  meeting  of 
the  stockholders  of  the  Electrical  Trades  Exposition,  which 
conducts  the  Chicago  electrical  show  in  January,  a  large  pic- 
ture was  exhibited  showing  the  design  of  the  decorative  light- 
ing of  the  Coliseum,  which  is  to  be  the  distinctive  feature  of  the 
Chicago  electrical  show  this  year.  This  design  has  been  worked 
out  by  D.  H.  Burnham  &  Company,  the  noted  Chicago  archi- 
tects. The  general  scheme  comprises  a  row  of  mammoth  deco- 
rative chandeliers  the  length  of  the  center  line  of  the  building 
and  festoons  of  lamps  hung  f:om  the  arches.  The  booths  will 
be  of  uniform  design,  this  design  being  also  made  by  the  archi- 
tects. The  erection  of  booths  and  supply  of  furniture  is  in  the 
hands  of  the  exposition  company,  so  that  tl»e  exhibitor  has  only 
to  move  in  his  exhibit,  thus  saving  a  lot  of  trouble  and  annoy- 
ance to  the  exhibitor  and  producing  a  much  better  general 
effect.  As  a  spectacular  display,  Ihe  couiing  show  will  un- 
doubtedly offer  the  finest  thing  of  the  kind  ever  shown  in  the 
Coliseum.  The  dates  of  the  show  are  Jan.  13  to  25,  1908.  Mr. 
Homer  E.  Nicsz,  Monadnock  Block,  Chicago,  is  managing 
director. 
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THE  DEBT  OF  BOSTON.— On  the  present  showing,  Boston 
is  not  lil<ely  to  indulge  in  much  municipal  ownership.  An 
official  report  has  just  been  filed  by  a  commission,  showing  the 
city  debt  to  be  $111,848,735  instead  of  $68,821,350  as  reported 
by  the  city  auditor.  The  commission  states  that  there  has  been 
an  increase  in  the  net  debt  of  the  city  of  iii  per  cent  within 
the  past  12  years,  and  it  now  amounts  to  8^4  per  cent  of  the 
assessors'  valuation  of  property  subject  to  taxation,  and  to 
$183  per  capita  of  the  estimated  population  of  the  city  for  this 
year. 


ALWAYS  ON  DUTY— The.  Pittsburg  Railways  Company, 
operating  all  the  local  street  car  lines,  has  served  notice  on 
its  employees  that  it  will  rigidly  enforce  the  rule  against  the 
use  of  cigarettes  or  liquor  while  the  men  are  either  off  or  on 
duty.  A  number  of  men  have  recently  been  discharged,  the 
company  being  able  now,  for  the  first  time  in  years,  to  secure 
all  the  men  it  needs.  J.  J.  Thorpe,  business  agent  of  the  street 
car  employees'  union,  called  on  President  J.  D.  Gallery,  of  the 
company,  and  protested  against  the  discharge  of  the  men, 
claiming  that  the  company  had  no  right  to  dictate  to  its  em- 
ployees when  they  were  off  duty.  President  Gallery  declared 
that  he  would  stand  by  his  order,  and  there  is  some  strike  talk 
among  the  employees. 


DRIVING  GERMAN  LOOMS.— U.  S.  Consul  George  A. 
Bucklin,  Jr.,  of  Glauchau,  reports  that  a  master  weaver  of  that 
German  district  has  just  put  into  successful  operation  his  in- 
vention by  means  of  which  hand  looms  may  be  driven  by  elec- 
trical energy,  a  description  of  which  follows :  "It  is  so  con- 
trived that  all  of  the  parts  of  the  old  loom  may  be  used  except 
the  'frame.'  The  loom  so  made  over  answers'all  of  the  require- 
ments of  a  power  loom,  and  even  works  much  more  quietly, 
since  the  blow  is  given  by  a  spring  which  is  compressed  by  an 
eccentric.  The  power  for  such  a  loom  is  said  to  be  inexpen- 
sive, the  cost  of  the  electricity  consumed  amounting  to  about  28 
cents  per  week.  The  operation  of  the  loom  is  so  simple  that 
it  can  be  directed  by  a  child.  The  invention  is  one  that  prom- 
ises to  be  of  great  value  to  this  region,  as  of  late  years  there 
have  been  hundreds  of  looms  crowded  almost  or  entirely  out  of 
operation  by  the  more  rapid  and  labor-saving  power  loom.  A 
preliminary  patent  has  already  been  granted." 


MOTOR  vs.  GAS-ENGINE  POIVER.— The  IFcst  Ham 
Elcctricul  nuUctiih—  an  e-xccllent  quarterly  publication  issued  by 
the  miuiicipal  electric  light  plant  of  West  Ham,  England — 
prints  in  the  current  issue  the  following  comparative  statement 
of  cost  of  electricity  and  gas,  in  the  form  of  a  communica- 
tion from  a  customer  who  operates  a  dyeing  and  cleaning 
establishment : 

.£         s.       d. 

Gas  bill  for  engine  from  June,   1905,  to  June,  1906 43         18         4 

Oil   for  gas  engine 4         16         o 

Total  48  14  4 

Pill    for   energy    for   electric   motors,    June.    1906,    to   June, 

1907 24  7  II 

Oil  for  motors 6  o 

Total    24         13       II 

If  the  cost  of  renewals,  repairs,  and  wear  and  tear  were  con- 
sidered, the  showing  would  be  still  more  in  favor  of  the  electric 
motor. 


CITY  TUNNEL  OWNERSHIP.— \i  is  stated  that  a  plan 
has  been  advanced  by  those  interested  in  seeing  the  Belmont 
tunnel  between  Manhattan  and  Long  Island  City  opened  to  the 
public,  and  is  now  being  seriously  considered,  which  contem- 
plates the  acquisition  of  the  property  by  the  city  and  what 
would  amount  to  a  partnership  in  its  operation  between  the 
city  and  the  interests  now  owning  the  tunnel.  It  was  learned 
yesterday  that  it  is  by  no  means  improbable  that  the  plan  will 
come  before  the  Public  Service  Commission  within  a  short 
lime.     The   plan   is   that   the   city   shall   buy   the   lunMi.1,   as   it 


stands,  for  what  it  cost  tc  construct  it,  with  interest  to  date ; 
shall  pay  for  it  with  city  bonds  instead  of  cash,  and  shall  enter 
into  a  contract  with  the  Belmont  interests  whereby  those  inter- 
ests shall  operate  the  line  in  connection  with  the  Queens 
County  surface  lines,  the  net  earnings  to  be  equally  divided 
between  the  ci'y  and  the  Belmont  people,  and  the  city  to  apply 
Its  share  oi  the  proceeds  to  the  payment  of  the  interest  on  tht 
bonds. 


AMERICAN  MANUFACTURES.— Fihcen  billions  of  dol- 
lars represent  the  value  of  the  production  of  manufactures  in 
the  United  States  in  the  year  ended  June  30,  as  shown  in  the 
annual  report  of  Col.  John  M.  Carson,  Chief  of  the  Bureau  of 
Manufactures.  Last  year  the  aggregate  value  of  domestic  mer- 
chandise exported  was  $1,854,000,000,  an  increase  of  nearly 
$136,000,000  over  the  preceding  year.  In  thij  classification 
"manufactures  ready  for  consumption"  are  credited  with  $480,- 
000,000,  and  "food-stuffs  partly  or  wholly  manufactured"  and 
"manufactures  for  further  use  in  manufacturing,"  aggregating 
$606,000,000,  are  grouped,  making  the  aggregate  value  of  manu- 
factures exported  $1,086,000,000.  Special  significance  is  attached 
to  the  increase  of  nearly  $20,000,000  in  the  exports  of  com- 
pleted manufactures,  in  view  of  the  fact  that  the  exports  of 
cotton  cloths  declined  more  than  $21,000,000  because  of  the 
loss  in  the  cotton  trade  with  China.  The  success  attending 
investigation  by  experts  sent  abroad  has  led  to  the  adoption  of 
the  policy  of  specializing  investigations  of  trade  conditions  in 
foreign  markets.  One  of  the  obstacles  to  the  enlargement  of 
export  trade  is  the  uncertainty  of  transit  between  places  of 
production  and  the  seaboard.  Merchants  in  the  Orient  espe- 
cially complain  that  calculation  cannot  be  made  as  to  when 
goods  ordered  in  the  United  States  will  be  delivered,  and  in 
consequence  orders  go  to  European  houses  that  should  come 
to  those  of  this  country.  The  bureau  has  been  in  correspondence 
with  managers  of  railway  and  ocean  steamship  companies  with 
a  view  to  obtaining  more  reliable  and  rapid  transit  for  mer- 
chandise destined  to  foreign  countries. 


POWER  FOR  JAPAN. — Extensive  plans  are  proposed  for 
electrical  development  in  Japan.  In  a  preliminary  report  on 
the  subject,  Julius  M.  Howells  states  that  the  outlook  for  cheap 
water  power  in  Japan  is  very  favorable.  In  the  case  of  one 
power  site  on  the  Tashiragawa  the  construction  of  a  tunnel 
y/^  miles  long  would,  it  is  stated,  secure  about  66,000  horse- 
power, and  at  another  power  site  by  means  of  some  10  miles  of 
tunnel  and  a  certain  amount  of  open  canal  construction  150,000 
horse-power  could,  it  is  reported,  be  secured.  In  the  first  in- 
stance there  is  a  good  reservoir  site  for  purposes  of  storage, 
while  in  the  second  instance  advantage  would  be  taken  of 
natural  lakes.  These  sites,  and  others  which  have  been  sur- 
veyed, are  in  the  Fujiyama  district.  Additional  sources  of 
power  are  near  Nikko,  where  Lake  Chucnji  would  form  the 
storage  reservoir,  and  where,  with  4  miles  of  tunneling,  a  fall 
of  2000  ft.  could  be  secured:  also  in  the  Lake  Inawashiro  dis- 
trict, where  the  construction  of  4  miles  of  tunneling  would  pro- 
vide upwards  of  50,000  horse-power.  .An  inspection  of  the 
principal  sites  and  a  study  of  the  rainfall  statistics  over  many 
years  point  to  the  probability  of  the  initial  plants  giving,  even 
(luring  periods  of  drought,  300,000  horsepower.  A  favorable 
feature  of  the  scheme  is  that  the  power  sites  provisionally 
selected  are  located  within  a  comparatively  short  distancp  of 
Tokio,  where  at  the  outset  the  bulk  of  the  power  would  be 
taken.  Between  the  capital  and  the  sites  referred  to.  there  is 
a  minimum  transmission  distance  of  So  miles  and  a  maximum 
of  150  miles.  It  is  estimated  that  the  present  requirements 
of  Tokio  represent  48,000  horse-power,  and  that  plants  which 
will  call  for  an  additional  20.000  Iiorse-powcr  arc  in  process 
of  erection.  These  figures  do  not,  however,  include  the  electric 
road  from  Tokio  to  Yokohama,  or  the  elevated  road  which  is 
being  constructed  by  the  government  in  Tokio.  One  of  the 
chief  power  sites  is  within  135  miles  of  the  old  capital,  Kioto, 
and  Osaka,  the  Manchester  of  Japan,  is  only  160  miles  distant. 
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Electric      Generating      Equipment     of     the 
New  Orleans  Railway  .Sc  Light  Co. 


THE  work  of  eliminating  smaller  and  less  economical  gen- 
erating stations,  and  centralizing  the  production  of 
energy  in  large  stations,  having  been  completed  by  the 
Xew  Orleans  Railway  &  Light  Company,  it  is  believed  that  a 
description  of  the  changes  introduced  will  prove  of  interest. 

The  plan  of  concentrating  all  equipment  in  a  single  station 
was  not  adopted,  for  the  reason  that  it  would  have  necessitated 
the  abandonment  of  two  modern  generating  stations,  and  be- 
cause in  some  areas  the  distribution  of  the  railway  load  made 
it  more  economical  to  generate  direct  current  near  the  points 
of  heavy  consumption  rather  than  to  produce  alternating  cur- 
rent in  one  central  station  with  high-tension  transmission  and 
conversion  to  direct  current  in  sub-stations  located  at  the 
points  of  consumption.  The  lesser  likelihood  of  complete  shut- 
downs in  cases  of  station  troubles  was  another  consideration. 

The  system'  as  reconstructed  comprises  one  direct-curren' 
commercial  lighting  station  and  one  direct-current  railway 
^tation  in  the  congested  districts,  and  one  large  alternating- 
current  station  to  feed  the  balance  of  the  territory  and  the 
outlying  districts.  This  station  also  contains  6000  kilowatts  of 
direct-current  generators  for  feeding  the  railway  lines  in  its 
vicinity.  The  three  stations  have  an  aggregate  rating  of  25,000 
kilowatts.     As  the   load  increases  and   the  system   is  extended 


involved  heavy  expense  for  frequency-changing  apparatus  for 
the  large  amount  of  the  service  requiring  60  cycles,  and  the 
unsuitability  of  25  cycles  for  the  operation  of  incandescent  and 
arc  lamps.     By  using  only  one   frequency  the   load   factor  on 
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FIG.     I. — ELECTRICAL    CONNECTIONS    OF    STEAM    STATIONS    AND    CEN- 
ERATINX  SUB-STATIONS. 

the  Station  and  on  the  generating  units  was  much  improved, 
with  resulting  large  savings  in  the  cost  of  generated  energ>-, 
and  the  idle  investment  in  reserve  apparatus  was  minimized. 
The  large  sub-station  energy  loss  which  would  have  resulted 
from  the  use  of  such  frequency  changers  as  would  have  been 


FIG.    2. — INTERIOR   VIEW   OF  CENTRAL   GENERATING    STATION. 


additional  substations  arc  to  be  built  and  the  equipment  of 
the  main  or  alternating-current  power  station  is  to  be  increased 
up  to  50,000  kilowatts.  It  is  not  necessary  that  new  (jencrating 
stations  be  built  until  the  output  indicated  is  reached. 

A  frequency  of  60  cycles  has  been  adopted  as  standard  for 
all  generators.  The  decision  against  25  cycles  was  based  upon 
the  much  greater  cost  of  such  installation,    which  would  have 


necessary  had  25-cycle  generation  been  adopted  was  saved  by 
the  adoption  of  a   uniform  60-cycle  frequency 

It  is  believed  that  the  higher  frequency  standard  more  nearly 
satisfies  all  of  the  present  and  future  requirements  and  that 
i'  will  show  a  decidedly  higher  all-around  efficiency,  everything 
considered,  than  25  cycles  or  a  combination  of  25-cycle  and 
60-cyclc    generation.      Furthermore,    increase    in    business     is 
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largely  dependent  upon  adopting  a  system  which  will  involve 
the  least  first  cost  of  installation  to  the  consumer.     The  lesser 
cost  of  60-cycle  motors  constitutes  an  important  factor  viewed 
from  the  standpoint  of  the  operating  company. 
A  voltage  of  6600  was  adopted  as  bdrtg  a  thoroughly  stand- 


4- 


II.KR    ROOM    OF    MAIN     STATION. 


ardized  commercial  voltage,  for  which  motor  generator  sets  of 
500  kw  and  upwards  could  be  readily  wound,  thus  eliminatini; 
sub-station  transformers.  The  transmission  distances,  bcint; 
relatively  short,  did  not  call  for  a  voltage  higher  than  6600, 
which  would  permit  sending  the  nia.ximum  desired  amount  ot 
power  through  any  individual  feeder  with  small  loss.  Thr 
frequent  flooding  of  the  underground  conduits  by  heavy  rains, 
which,  for  short  periods,  may  overta.x  the  drainage  system,  ren- 


FIC.     5. — STEEL    WORK    OF     STACK     AT    CLAIBORNE    STATION. 

dcrcd  expedient  the  adoption  oi  a  moderate  voltage,  involving 
no  particular  difficulties  ffir  insulation  under  these  conditions. 

The  recent  work  has  involved  the  construction  of  practically 
an  entirely  new  station  at  .Market  and  South  Peters  Streets,  on 


the  Mississippi  River,  about  two  miles  upstream  from  the  busi- 
ness center  of  the  cit}'.  The  station  now  contains  17,800  kilo- 
watts and  will  have  an  ultimate  output  of  50,000  kilowatts. 

THE  MAIN  STATION. 

The  new  station  building  is  a  brick,  steel  and  concrete  struc- 
ture, 122  ft.  in  height,  with  a  ground  area  of  181  ft.  by  212  ft. 
It  is  supported  on  approximately  4000  round  piles  driven  on 
about  3-ft.  centers.  The  piles  are  50  ft.  long  and  some  were  set 
30  ft.  below  the  surface  or  were  driven  to  a  total  penetration  of 
So  ft.  The  average  load  over  the  entire  foundation  is  some- 
what less  than  2000  lbs.  per  sq.  ft.,  but  at  points  the  load  is 
concentrated  and  is  very  much  more.  At  such  points  twisted 
steel  rods  were  used  to  reinforce  the  concrete  mat. 

TURBO-GENERATORS. 

In  the  new  portion  of  the  generator  room  there  are  installed 
three  1500-kw,  three-phase,  60-cycle,  2300-volt  Curtis  turbo- 
generators. A  3000-kw  and  a  500-kw,  6600-volt  turbo-generators 
of  the  same  make  are  also  provided  in  the  initial  building,  the 
former  now  being  in  operation  and  the  latter  under  construction. 

One  common  oiling  system  with  one  accumulator  supplies 
uil  to  the  step  bearings  of  the  three  smaller  turbines.     A  sep- 
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.irate  oiling  system  with  an  accumulator  is  provided  for  tlie 
two  larger  turbines.  The  oil  pumps  and  other  auxiliary  api)a- 
ratus  except  the  exciters  are  located  in  the  basement. 

MOTOR-GENERATORS. 

Three  motor-generator  sets  now  operating  on  other  service, 
each  consisting  of  a  soo-kw,  2300-volt  synchronous  motor  and  a 
(joo-volt  direct-current  generator,  are  to  be  installed  on  the 
main  floor  alongside  the  exciters  under  the  bus  structures  and 
will  permit  transferring  1500  kilowatts  from  either  the  alternat- 
ing-current or  the  direct-current  portion  of  the  station. 

EXCITERS. 

The  equipment  already  installed  consists  of  an  8b-k«-  induc- 
tion motor-driven  exciter  and  a  7S-kw  exciter  driven  by  a  two- 
stage  horizontal  Curtis  turbine.  The  exciters  are  coiniccled  to 
a  double  bus  system,  and  voltage  regulation  is  effected  by  a 
Tirrill  regulator  built  for  four  exciters.  Plans  provide  for 
two  additional  iso-kw  exciter  sets  which  will  be  installed  near 
those  already  in  operation  on  the  main  floor. 

SWITCHBOARD   ANIi   CONTROL   APPARATUS. 

The  switchboard  proper  is  located  on  an  overhanging  balcony 
.'it  the  same  height  as  the  second  floor  of  that  section  of  the 
building  between  the  boiler  and  generator  room.  From  his 
position  on  the  balcony  the  operator  has  a  general  view  of  the 
entire  operating  floor.  Behind  the  switchboard  are  the  gen- 
erator switch  and  bus  structures.  On  the  floor  above  are  simi- 
lar structures  for  feeder  busses  and  switches  and  there  is  also 
located  on  the  floor  2300-volt  regulators  for  the  commercial 
feeder  circuits.  On  the  fourth  or  top  floor  is  an  arc  lamp  sub- 
station. .Ml  main  and  high-tension  switches  arc  of  the  oil- 
break    type    controlled    from    the    main    switchboard    by    pilot 
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switches.     Both  the  generator  and  the  feeder  bus-bars  are  in 
duplicate,  and  all  may  be  sectionalized. 

The  bus  and  cell  structures  are  built  in  groups  with  the  main 
and  auxiliary  bus  structures  flanking  a  common  passageway  on 
the  second  floor  and  the  feeder  bus  structures  similarly  arranged 
on  the  third  floor.  The  structures  are  of  concrete  with  the 
exception  that  the  tops  and  bottoms  of  the  generator  and  sec- 
tionalizing  switch  compartments  are  of  Alberene  stone.  The 
structures  are  reinforced  by  iron  rods  running  through  the 
barriers  from  top  to  bottom.  The  generator  leads  are  carried 
down  under  the  generator  room  floor  from  the  generator  ter- 
minals to  junction  boxes  and  then  up  the  building  columns  in 
brass  conduit  direct  to  the  generator  switches  of  the  main  gen- 
erator and  auxiliary  busses.  A  group  switch  connects  the  2300- 
volt  main  generator  bus  to  a  main  feeder  bus  on  the  floor  above 
and  a  similar  switch  connects  the  generator  auxiliary  bus  with 
an  emergency  feeder  bus.  The  6600-voIt  generator  and  auxiliary 
busses  are  permanently  connected  to  extensions  of  these  busses 
in  structures  on  the  floor  above  and  from  which  the  feeders  are 
taken  off.  The  6600-volt  and  the  2300-volt  bus  systems  are  con- 
nected by  two  isoo-kw  oil-insulated,  water-cooled,  three-phase 
transformers,  located  in  the  basement. 

CONTROL     PANELS. 

The  generator  control  panels  are  located  at  the  west  end  of 
the  initial  switchboard,  the  plans  providing  for  the  installation 
'jf  6600-volt   feeder  panels  west  thereof,   so   that  they  will  be 


From  the  feeder  busses  the  arc  lamp  lines  pass  to  the  con- 
stant-current alternating-current  arc  regulators  on  the  top  floor, 
there  being  provision  for  22  feeders  in  the  sub-station.  The 
2300-volt  feeders  for  the  commercial  lighting  load  pass  through 
oil-insulated,  water-cooled  regulators. 

THE    BOILER    HOUSE. 

The  present  building  provides  for  sixteen  900-hp  boilers. 
Twelve  such  units  of  the  Babcock  &  Wilcox  water-tube  type 
are  now  installed.  They  are  located  on  two  decks  in  double 
rows  facing  each  other  and  parallel  to  the  generator  room  wall. 
They  are  constructed  for  200  lbs.  pressure  and  are  fitted  with 
bent  tube  superheaters  designed  for  150  deg.  superheat.  Be- 
hind them  arc  Sturtevant  economizers,  there  being  one  econo- 
mizer with  4900  sq.  ft.  of  heating  surface  to  each  two  boilers. 
The  scrapers  of  the  economizers  are  driven  by  induction  motors. 
The  boiler  plant  is  equipped  with  thirty-six  300-hp  Murphy 
smokeless  furnaces  and  stokers,  set  three  in  a  battery  under 
each  boiler.  Coal  is  fed  to  the  furnaces  through  down  spouts 
extending  from  the  overhead  bunkers.  Ashes  from  the  furnaces 
fall  direct  into  a  hopper  underneath,  while  the  fine  ashes  drawn 
over  the  bridge  wall  and  the  soot  accumulation  are  carried  into 
such  hopper  by  a  motor-driven  screw  conveyor. 

FEED    WATER. 

Boiler  feed  water  is  obtained  from  two  750-ft.  wells,  one  6 
and  8  ins,  in  diameter,  having  a  combined  output  of  over  1800 
gals,  per  minute.     Water  is  raised  with  air  furnished  by  two 
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FIG  7. — PLANS  AND  SECTIONS  OF  HOWARD  AVENUE  TERMINAL  HOUSE. 


centrally  located  with  respect  to  the  ultimate  switchboard.  To 
the  east  of  the  generator  panels  are  exciter  and  house  ser\\ce 
panels  and  space  for  three  synchronous  motor  and  three  rail- 
way generator  panels. 

FEEDERS. 

The  construction  permits  feeders  leaving  the  station  in  under- 
ground conduits.  They  now  leave  overhead  connecting  with 
pole  lines,  those  for  the  down-town  district  continuing  over- 
head to  a  terminal  house  located  about  a  mile  distant  from  the 
station  at  the  edge  of  the  underground  district. 


Ingcrsoll-Sergeant  air  compressors  installed  in  a  compressor 
room  in  the  boiler  room  basement.  The  water  is  discharged 
either  into  tanks  in  the  basement  of  the  boiler  room  or  into  a 
stand  pipe  holding  60,000  gals.  located  near  the  building.  The 
boilers  are  led  by  a  steam  turbine-driven  centrifugal  pump  and 
three  Epping  Carpenter  pumps.  These  pumps  are  of  the  pot 
valve  type  with  outside  end  packed  plungers  and  are  fitted  with 
automatic  pressure  regulating  governors.  Connections  are  ar- 
ranged so  that  the  water  may  be  forced  either  through  the 
economizers  or  direct  into  the  boilers. 


December  7,  1907 


ELECTRICAL      WORLD 


1091 


COAL-HANDLIXG  APPARATUS. 

A  switch  extending  along  the  east  end  of  the  station  con- 
tains a  loo-ton  track  scale  and  all  cars  are  weighed  before  and 
after  being  unloaded.  The  cars  are  run  on  a  sheltered  track 
under  the  ash  bunker  at  the  end  of  the  boiler  house  and  un- 
loaded into  a  hopper  beneath  the  track.  After  passing  through 
a  crusher  provided  with  an  adjustable  positive  feed  the  coal  is 
carried  by  a  bucket  elevator  to  the  top  of  the  boiler  house 
structure,  where  it  is  discharged  on  a  belt  conveyor  and  dis- 
tributed to  any  predetermined  part  of  the  coal  bunkers  by  an 
automatic  unloader.  A  35-hp,  550-volt,  direct-current  motor 
drives  the  crusher  and  both  the  belt  and  the  bucket. conveyors. 

The  initial  coal-handling  plant  can  handle  100  tons  per  hour 


driven,  direct-current  railway  units,  1000  kilowatts  of  railway 
motor-generator  sets,  with  the  requisite  switchboard  and  steam 
generating  plant,  have  been  nev/ly  installed. 

ELECTRICAL    MACHINERY. 

The  two  l200-kw  generating  units  installed  in  the  new  por- 
tion of  the  building  consist  of  Filer  &  Stowell  horizontal  cross- 
compound  condensing  engines  and  Westinghouse  600-volt  gen- 


SECTION  THROUGH  LINE  /l-E-C-D  FLOOR  PLAN 
FIG.     8. — ARRANGEMENT    OF     APPARATUS    AT    THE    VALENCE    SUB-STATION. 


and  the  plans  provide  for  a  duplicate  equipment  of  equal  rating. 
The  initial  coal  bunkers  hold  2000  tons  and  those  of  the  ulti- 
mate building  will  store  about  5000  tons.  Additional  storage 
space  is  provided  in  a  vacant  lot  near  the  station,  coal  being 
conveyed  to  and  from  this  space  in  electric  cars.  Dock  privi- 
leges have  been  obtained  from  the  city  and  a  portion  of  the 
plant  for  unloading  river  coal  from  boats  has  been  erected.  This 
has  been  designed  to  handle  200  tons  per  hour. 

ASH-HANDLINC    PLA.ST. 

Small  side-dump  cars  operating  on  tracks  in  the  basement 
underneath  the  ash  hoppers  convey  the  contents  of  these  hop- 
pers to  the  east  end  of  the  building  where  the  ashes  are  dumped 
info  an  automatic  skip.  This  skip  bucket,  holding  60  cu.  ft., 
hoists  the  ashes  to  the  top  of  the  boiler  room  and  dumps  them 
into  a  bunker  built  over  the  coal  switch.  Ashes  arc  discharged 
by  gravity  from  the  bunker  direct  into  steam  or  electric  cars  and 
conveyed  to  the  suburbs  to  be  used  in  track  construction  or 
filling. 

THE    CLAIBORNE    STATION. 

The  Claiborne  station  is  located  at  Elysi.in  Fields  Street  and 
the  river,  about  two  miles  below  ihc  Main  or  Market  Street 
station.  It  is  essentially  a  direct-current  station.  The  original 
portion,  built  about  nine  years  ago,  contains  two  300-kw  and 
one  Ssokw  General  Electric  railway  generators  direct  connected 
to  Allis-Chalmcrs  compound  engines,  and  four  3.SO-hp  Edgemoor 
boilers.  A  new  station  has  been  built  in  line  with  the  original 
station,  the  old  plant  reconstructed  and  3200  kilowatts  of  cnginc- 


erators.  The  800-kw  unit  is  an  .A.llis-Chalmcrs  cross-compound 
engine  with  a  General  Electric  600-volt  generator.  Plans  pro- 
vide for  the  installation  of  an  additional  800-kw  unit.  The 
station  is  tied  electrically  to  the  other  stations  of  the  system 
through  two  soo-kw  motor-generator  sets  consisting  of  6600- 
volt  synchronous  motors  and  600-volt  direct-current  generators. 

THE    BOILER    ROOM. 

The  boilers  are  installed  in  one  row  parallel  to  the  engine 
room  wall.  For  ventilation  the  wall  opposite  the  furnaces  is 
open  to  a  point  9  ft.  above  the  floor.  Each  of  the  four  6oo-hp 
Heine  boilers  is  equipped  with  two  6-ft.  by  8-ft.  Murphy  smoke- 
less furnaces  and  stokers  of  a  design  similar  to  those  in  the 
main  station.  The  concrete  bunkers  located  above  the  open 
space  in  front  of  the  boilers  hold  loo  tons  per  boiler.  Over  thr 
rear  of  the  boilers  in  the  new  section  are  installed  four  Sturtc- 
vant  economizers.  They  arc  so  set  and  piped  that  a  boiler  and 
an  economizer  constitute  a  single  unit,  but  the  flue  connections 
are  such  that  any  one  economizer  may  be  cut  out  without  inter- 
fering with  the  use  of  the  corresponding  boiler.  When  one  is 
cut  out  the  water  for  all  of  the  boilers  may  be  passed  through 
those  economizers  remaining  in  service.  The  economizers  are 
cut  out  by  means  of  an  interlocking  mechanism  operated  by  a 
lever  from  the  boiler  room  floor.  The  coal-handling  cqiiipmoiii 
is  similar  to  that  at  the  main  station. 

THE    STACK. 

The  method  adopted  for  supporting  the  one  steel  stack 
which  extends   through   llir   central   portion  of   the  room   gave 
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considerable  additional  floor  space  in  the  boiler  room.  The 
slack  is  supported  on  four  steel  columns,  which  extend  from 
the  boiler  room  floor  to  the  base  of  the  stack  at  about  the  height 
of  the  top  of  the  boilers.  The  columns  are  stiffened  with  con- 
crete, and  those  portions  in  the  engine  room  are  arched  over 
with  brick.  The  stack  is  of  steel  11  ft.  in  diameter  and  175  ft. 
high.  The  base  is  square  and  is  constructed  without  a  base 
ring.  The  side  sheets  are  riveted  directly  between  channel 
framing  at  the  base. 

liARONXE    STREET    STATION. 

Practically  the  only  miportant  changes  made  in  the  old  direct- 
current  station,  known  as  the  Baronnc  Street  station,  has  beeji 
lo  equip  the  boilers  with  Murphy  furnaces  and  mechanical 
stokers.  In  order  to  provide  sufficient  stoker  equipment  it 
was  found  necessary  to  install  three  stokers  under  each  battery 
of  two  boilers,  and  this  required  that  a  portion  of  the  center 
wall  between  the  boilers  be  specially  supported  from  the  boiler 
room  girders. 

VALENCE  SUB-STATION. 

Tliis  is  the  first  recently  constructed  permanent  sub-slation, 
and  the  only  one  yet  finished  outside  of  those  in  the  power 
stations.  It  is  located  in  the  western  portion  of  the  city,  at 
Valence  and  Franklin  Streets,  and  about  three  miles  northwest 
of  the  Market  Street  station.  It  is  a  combination  arc  lighting 
and  railway  sub-station,  and  at  present  contains  six  iio-lamp 
constant-current  transformers  and  two  soo-kw  motor-generator 
sets.  Provision  is  also  made  for  its  future  use  as  a  commercial 
lighting  sub-station. 

MAGAZINE   STREET   SUB-STATION. 

A  temporary  sub-station  for  commercial  lighting  has  been 
installed  in  an  existing  building  on  Magazine  Street,  near  Poy- 
dras.  This  sub-station  contains  a  500-kw  motor-generator  set, 
consisting  of  a  6600-volt  synchronous  motor  and  a  250-volt 
generator,  which  feeds  across  the  outside  wires  of  the  direct- 
current,  three-wire  system  covering  the  downtown  district. 

BOURBON  St;B-STAT10N. 

There  is  now  being  installed  in  this  sub-station  a  looo-kw 
synchronous  motor  generator  set,  56oo  volts  alternating  to  250 
volts  direct,  for  supplying  energy  to  a  section  of  the  under- 
ground system.  The  present  sub-station  building  is  temporary, 
but  the  foundations  and  sub-grade  work  is  of  permanent  char- 
acter, and  will  constitute  a  part  of  the  ultimate  sub-station  con- 
struction aggregating  some  5000  kilowatts  capacity. 

DRYADES    SUH-STATION. 

This  sub-station  is  an  installation  containing  constant-current 
transformers  having  an  aggregate  rating  for  600  arc  lamps  and 
one  500-kw  motor-generator  set  which  operates  in  conjunction 
with  the  slcam-driven  generator  in  the  Baronne  Street  station. 

CONDUIT    SYSTEM. 

In  the  downtown  district  the  high-tension  connections  between 
all  the  power  stations  and  sub-stations  are  underground.  The 
recent  work  has  included  the  construction  of  about  600,000  duct- 
feet  of  conduit,  and  approximately  150  manholes.  This  was 
necessitated  by  the  extension  of  the  underground  district  to 
about  double  its  former  area. 

The  ducts  are  of  3-in.  fiber  conduit  laid  with  i  in.  of  gravel 
concrete  between  ducts,  and  with  approximately  4  ins.  on  all 
sides.  The  larger  portion  of  the  system  was  constructed  of 
four  duct  runs  and  ranged  up  to  thirty-six  ducts. 

The  manholes  are  usually  located  at  street  corners,  but 
additional  ones  were  occasionally  built  in  the  middle  of  long 
blocks.  The  manholes  are  made  largely  of  molded  concrete 
blocks,  which,  in  addition  to  forming  walls,  carry  projections 
which  serve  as  shelves  for  the  cables,  and  act  as  barriers  between 
adjacent  cables. 

THE   TERMINAL    HOVSl 

The  overhead  lines  from  the  main  gencraiing  sianon.  extend- 
ing into  the  underground  district,  are  carried  into  a  terminal 
house  about  one  mile  from  such  station.  This  is  a  two-story  and 
basement  fireproof  brick  and  concrete  structure  15  ft.  8  ins. 
square.    The  overhead  lines  enter  the  upper  room,  on  the  walls. 


of  which  disconnecting  knife  switches  are  installed  on  frames 
•with  slate  barriers  between  them.. 

The  above  described  improvements  in  New  Orleans  have  been 
designed  and  executed  by  the  engineering  and  construction 
organization  of  Sanderson  &  Porter,  New  York.  Their  New 
Orleans  oflSce — W.  A.  Haller,  resident  engineer — has  substan- 
tially completed  all  the  work  herein  described  and  the  installa- 
tion of  the  initial  equipment,  in  such  manner  as  will  readily  per- 
mit of  enlargements  from  time  to  time,  as  required  by  the 
growth  of  the  city. 

The  work  has  benefited  greatly  by  the  cordial  co-operation 
which  has  .existed  between  the  representatives  of  the  constructors 
and  the  officials  of  the  New  Orleans  Railway  &  Light  Com- 
pany, the  latter,  particularly,  including  E.  C.  Foster,  president ; 
J.  H.  DeGrangc,  vice-president ;  A.  L.  Black,  engineer,  and  E. 
B.  McKinney,  superintendent  of  power.     • 


Characteristics  of  the    Magnetite  Arc. 

By  G.  M.  Dyott. 

On  account  of  the  great  interest  that  is  being  taken  at  the 
present  time  in  the  development  of  the  flaming  arc  lamp,  and 
in  illumination  in  general,  the  result  of  some  investigations 
conducted  by  the  writer  with  metallic  arcs  might  be  of  interest 
to  those  who  arc  making  a  study  of  the  more  recent  methods  of 
lighting.  From  time  to  time  articles  have  been  published 
concerning  the  magnetite  arc,  but  they  have  dealt  more  with  the 
lamp  in  general  and  its  commercial  aspect  rather  than  with  the 
peculiarities  of  the  arc  itself  and  the  eflFect  upon  its  behavior 
of  certain  substances  incorporated  in  the  electrodes. 

The  magnetite  arc  presents  many  very  attractive  features 
which  especially  recommend  its  use  for  series  street  lighting. 
The  light  has  great  carrying  capacity,  the  distribution  is  good, 
the  maximum  being  between  20  deg.  and  the  horizontal,  while 
the  total  light  emitted  by  a  300-watt  arc  is  approximately  twice 
as  great  as  that  from  an  alternating-current  series  enclosed 
carbon  lamp  consuming  450  watts.  The  life  of  the  electrodes 
also  compares  very  favorably  with  that  of  the  latter,  200  hour? 
or  more  being  allowed  between  trimmings.  The  magnetite 
arc  differs  from  the  carbon  arc  in  practically  every  respect. 
It  can  only  be  maintained  on  a  direct-current  circuit  and 
should  be  used  in  conjunction  with  a  metallic  positive  in  order 
;o  secure  the  best  results.  Should  a  magnetite  be  used  for  the 
positive  as  well  as  the  negative  electrode  the  arc  loses  some  of 
its  brilliancy,  and  its  efficiency  is  thereby  impaired;  moreover. 
tlie  positive  electrode,  which  when  metallic  lasts  2000  hours  or 
more,  is  consumed  fairly  rapidly.  On  alternating-current 
circuits  it  is  impossible  to  maintain  an  arc,  unless  a  specially 
prepared  electrode  is  used. 

The  magnetite  electrode  must  in  all  cases  form  the  negative. 
and  is,  as  a  rule,  placed  in  the  lower  holder  of  the  lamp.  It  is 
the  more  important  of  the  two,  as  the  character  of  the  arc  is 
dependent  on  its  composition.  The  size  of  the  positive  has 
little  effect  on  the  behavior  of  the  arc,  so  that  while  studying 
its  characteristics  it  will  be  assumed  to  be  made  of  a  heavy 
copper  rod  I  in.  in  diameter. 

It  has  been  found  that  a  very  satisfactory  negative  electrode 
for  experimental  purposes  can  be  made  out  of  the  following 
materials :  magnetic  iron  ore,  Fej04,  chrome  iron  ore.  FeCriO.. 
titanium  oxide,  TiO:.  For  commercial  work  it  is  necessary  to 
add  other  substances  such  as  arc-steadying  compounds.  The 
bulk  of  the  electrodes  consists  of  magnetite,  the  percentage 
used  varying  over  a  wide  range  like  the  other  ingredients, 
according  to  the  conditions  under  which  the  final  mixture  must 
subsequently  be  used.  Its  most  important  function  is  to  act  as 
a  carrier  in  the  arc.  The  slag  formed  by  it  is  a  conductor 
when  cold,  and  hence  difficulties  encountered  in  starting  the  arc 
arc  eliminated.  Its  high  luminous  efficiency  also  makes  it  a 
very  desirable  substance  to  use.  Ordinar>'  magnetite  is  much 
too  impure  to  prove  satisfactory,  and  special  arrangements 
should  be  made  to  obtain  it  free  from  all  silica,  lime,  magnesia, 
etc.     .\n  arc  maintained  between  electrodes  of  pure  magnetite 
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is  very  rich  in  blue  and  ultra-violet  rays.  It  issues  from  the 
negative  at  a  point  and  spreads  out  like  a  fan  toward  the 
positive  although  the  anode  spot  itself  is  small.  The  central 
cone  is  slightly  more  luminous  than  the  outer  sheath,  as  is  shown 
in  Fig.  I.     The  arc  itself  is  unstable  and  emits  copious  fumes. 

In  order  to  neutralize  the  excessive  blue  rays  emitted  by  the 
iron  arc  alone,  and  at  the  same  time  to  increase  its  efficiency, 
titanium  oxide  is  added  in  varjing  proportions  according  to 
the  percentage  of  the  other  materials  forming  the  electrode. 
The  arc  produced  between  electrodes  of  this  oxide  alone  is 
very  brilliant ;  it  is  pure  white  in  color,  gives  off  fumes  and 
forms  an  insulating  slag  when  cold;  it  is  also  very  unstable 
and  assumes  a  shape  such  as  shown  in  Fig.  2.  If  only  magne- 
tite and  titanium  oxide  were  used  the  unstability  of  the  arc 
would  be  so  great  as  to  render  it  unsuitable  for  any  practical 
application,  so  in  order  to  overcome  this  defect  and  at  the 
same  time  increase  the  life  of  the  electrodes  either  oxide  of 
chromium  or  chrome  iron  ore,  called  chromite,  is  added,  the 
latter  being  perhaps  the  better  of  the  two. 

The  arc  of  the  oxide  of  chromiimi  is  of  a  dull  greenish-yel- 
low color  and  burns  steadilj-,  but  its  luminous  efficiency  is  low. 
It  forms  an  insulating  slag  when  cold,  consumes  very  slowly 
and  gives  off  hardly  any  fumes.     It  is  not  pointed  at  its  lower 


FIGS.    I   TO  5. — MAGNETITE  ARC. 

extremity,  but  assumes  the  shape  shown  in  Fi.g.  .^.  The  shape 
and  general  character  of  the  composite  arc  can  be  judged  by 
reference  to  Fig.  4.  It  will  be  seen  that  the  center  is  composed 
of  a  narrow  band  A,  its  brilliancy  and  thickness  being  dependent 
on  the  amount  of  TiOi  present ;  the  greater  this  percentage 
the  narrower  this  band  becomes.  When  TiOj  is  absent  the 
central  cone  can  hardly  be  perceived.  The  outer  sheath  B  is 
composed  of  fumes  and  gives  but  little  light;  it  is  more  im- 
portant the  higher  the  percentages  of  magnetite  used.  The 
lower  portion  of  the  cone  C  is  characteristic  of  the  quantity  of 
chromium  present.  Should  the  point  be  very  sharp  and  un- 
stable, this  quantity  is  low,  but  as  it  is  raised  the  sharpness  be- 
comes less  and  less  apparent.  On  further  increasing  the  per- 
centage, the  arc  becomes  more  and  more  steady  and  ceases  to 
wande.-  about  the  surface  of  the  electrode ;  in  an  extreme  case 
it  becomes  greenish-yellow,  and  loses  all  of  its  clearly  defined 
outline.  If  impurities  are  present  in  any  quantity  they  will  be 
indicated  by  the  behavior  of  this  point. 

As  previously  stated  the  arc  appears  to  issue  from  the  surface 
of  the  negative  as  a  high-velocity  blast  impinging  on  the  cop- 
per positive,  and  since  the  majority  of  the  light  is  emitted  at  the 
negative  end  of  the  vapor  bridge  a  reflector  should  be  used  in 
order  to  secure  the  best  results. 

From  this  it  is  evident  that  considerable  gain  in  efficiency 
can  be  secured  by  burning  the  arc  reversed :  that  is  to  say,  with 
the  negative  in  the  upper  holder  of  the  lamp.  Heretofore  this 
arrangement  has  been  beset  with  so  many  mechanical  difficulties 
that  it  has  received  very  little  consideration  despite  its  many 
attractive  features,  but  in  a  lamp  recently  put  on  the  market 
this  type  of  construction  has  been  used  with  remarkable  results. 

The  voltage  drop  across  a  l-in.  magnetite  arc  consuming  5 
amperes  at  100  volts  is  shown  in  Fig.  5.  It  will  be  observed 
that  the  greatest  drop  occurs  from  the  metal  sheath  of  the 
negative  to  about  5.4  in.  away  from  the  lower  tip  of  arc. 

Should   the  direction  of  the  current  be  reversed,  the  whole 


character  of  the  arc  is  changed ;  it  loses  all  of  its  striking 
brilliancy  and  becomes  a  flaming  arc  in  the  true  sense  of  the 
word,  having  a  dull  yellowish  color. 

While  the  characteristics  of  the  arc  are  dependent  on  the 
negative  electrode,  it  is  around  the  positive  that  most  of  the 
difficulties  center.  They  may  be  briefly  stated  as  follows:  (i) 
After  continuous  service  fumes  are  deposited  on  the  positive 
electrode,  which  adhere  to  it  and  hang  down  over  the  arc,  some- 
times entirely  cutting  off  the  light;  (2)  materials  used  for 
the  positive  are  liable  to  o.xidize  owing  to  the  heat  of  arc  and 
form  oxides  which  are  insulators  when  cold;  the  arc  is  thereby 
prevented  from  starting;  (3)  globules  of  molten  matter  are 
taken  up  by  the  positive  from  the  negative,  which  affects 
somewhat  the  burning  of  the  arc. 

As  far  as  the  result  of  experiment  goes  the  choice  of  mate- 
rial for  the  positive  seems  to  be  limited  to  copper,  iron,  alloys 
or  mechanical  combinations  of  these  metals.  Copper  scales  of? 
under  great  heat  and  its  surface  has  a  very  rough  appear- 
ance, due  to  the  copper  oxide  scales  which  cause  the  scales  to 
adhere  to  it  Iron  by  itself  consumes  too  rapidly.  Brass  ap- 
pears to  be  very  satisfactory;  it  always  has  a  clean,  smooth  sur- 
face, and  any  globules  that  may  adhere  to  it  at  its  lower 
extremity  crack  oflf  and  fall  into  the  pan  below  when  the  light  is 
extinguished.  Further  experiments,  however,  might  disclose 
objections  to  its  use.  Attempts  have  been  made  to  use  laminated 
electrodes,  consisting  of  metals  and  alloys  in  successive  layers, 
with  encouraging  results.  Of  course,  the  expense  of  making 
<uch  electrodes  might  prevent  their  commercial  use. 


The   Infringement  of  Patents. 

By  John   Edsox   Brady. 

When  a  patent  is  issued,  three  exclusive  rights  are  secured  by 
it  to  the  patentee,  namely,  the  right  to  make  the  patented  article, 
process  or  whatever  it  may  be;  the  right  to  use  it,  and  the 
right  to  sell  or  lease  it  to  others.  Broadly  speaking,  it  is  an 
infringement  to  invade  any  one  of  these  three  rights.  A  patent 
for  a  process  is  infringed  by  him  who,  without  ownership  or 
license,  uses  substantially  the  process  which  the  patent  claims, 
whether  or  not  he  uses  substantially  the  apparatus  which  the 
patent  describes,  and  whether  he  uses  the  materials  prescribed 
by  the  patent,  or  uses  equivalents  therefor.  Infringement  of  a 
process  patent  may  occur  even  where  precise  identity  does  not 
exist  between  the  process  claimed  by  the  patent  and  that  used 
by  the  infringer. 

The  patent  in  the  case  of  Mowry  vs.  Whitney.  14  Wallace 
620  (1871),  covered  a  process  which  consists  in  taking  cast-iron 
car  wheels  from  their  molds  as  soon  as  they  become  solid 
enough  to  retain  their  shape,  and  in  immediately  placing  the 
wheels  in  a  furnace  or  chamber,  previously  heated  to  about  the 
temperature  of  the  wheels  when  taken  from  the  molds,  reheat- 
ing the  wheels  therein,  and  then  in  finally  causing  them  to  cool 
with  a  great  degree  of  slowness.  The  infringer's  process  con- 
sisted in  taking  the  wheels  red  hot  from  the  molds,  putting 
them  in  an  unheated  chamber,  interlaying  them  with  char- 
coal, covering  the  whole  with  a  perforated  metal  plate,  then 
causing  the  charcoal  to  burn  so  as  to  reheat  the  wheels  to  an 
indefinitely  high  temperature,  and  so  adjusting  the  draft  as  to 
make  the  charcoal  burn  out,  and  the  wheels,  consequently,  to 
cool  down  with  a  great  degree  of  slowness.  The  Supreme 
Court  of  the  United  States  found  that  all  of  the  steps  of  the 
complainant's  process  were  included  in  the  defendant's  method, 
though  confessedly  the  reheating  was  done  by  different  means 
and  the  slow  cooling  regulated  on  different  principles  from 
those  which  controlled  the  corresponding  parts  of  the  com- 
plainant's process. 

The  fact  that  the  infringer  did  not  know  of  the  existence  of 
the  infringed  patent  h.is  sometimes  been  relied  upon  as  a  de- 
fense to  an  action  brought  by  the  patentee.  The  general  rule  is 
that  the  motive  or  intent  with  which  the  act  of  infringement 
is  committed  is  material  and  that  a  person  may  invade  the 
rights  of  a  patentee  without  intending,  or  even  without  being 
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aware  of  the  cxislencs  of  the  patent;  but  he  is  none  the  less 
an  infringer.  Parker  vs.  Hulme,  I  Fish.  Pat.  Cases,  44.  A 
person  may  act  in  the  best  of  faith  and  under  the  protection 
of  supposedly  valid  patents,  but  if  he  thereby  infringes  a  prior 
patent,  his  ignorance  or  good  faith  will  not  avail  him  as  a 
defense.  The  owner  of  the  prior  patent  is  entitled  to  restrain 
the  infringement  and  to  collect  damages,  and  his  right  to  do 
so  does  not  depend  upon  the  infringer's  ignorance  or  knowledge. 
Timkin  vs.  Olin,  41  Fed.  Rep.  169.  One  sufficient  reason  why 
ignorance  of  the  existence  of  a  patent  is  no  excuse  to  the  in- 
fringer, against  whom  suit  is  brought,  is  that  a  patent  is  a 
public  record,  of  which  all  persons  are  bound  to  take  notice. 
Bate  Refrigerating  Company  vs.  Gillett,  31  Fed.  Rep.  809. 
However,  the  fact  that  one  who  is  charged  as  an  infringer  has 
secured  a  patent  upon  the  alleged  infringing  device  is  always 
entitled  to  weight  in  determining  whether  or  not  there  has  been 
an  infringement.  For  the  issue  of  a  patent  follows  the  decision 
of  official  experts  specially  appointed  and  qualified  to  examine 
and  pass  upon  the  claimed  invention  for  which  the  patent  is 
sought.  And  by  the  act  of  granting  the  patent  they  express 
iheir  opinion  that  it  docs  not  conflict  or  interfere  with  patents 
previously  granted.  Of  course,  a  valid  patent  is  not  to  be  over- 
thrown by  the  issue  of  a  subsequent  patent  to  another  person 
for  the  same  thing;  but  when  the  question  of  infringement  is 
at  issue,  and  expert  testimony  is  necessary,  the  action  of  the 
official  experts  on  the  subject  calls  for  consideration,  especially 
where  doubt  exists. 

Obviously,  there  can  be  no  great  variety  of  fact  in  those  de- 
fenses to  an  action  for  infringement  which  are  based  upon 
lack  of  knowledge  on  the  part  of  the  infringer.  The  unfortu- 
nate invader  of  the  rights  of  the  patentee  can  simply  say  that 
he  knew  nothing  of  the  patent  and  that  he  acted  unwittingly. 
In  Thompson  vs.  Busnell  Company,  96  Fed.  Rep.  238,  an  action 
to  restrain  the  infringement  of  a  patent  covering  a  saw  in- 
tended for  cutting  metal  and  other  hard  substances,  the  de- 
fense was  that  the  saws  were  "accidentally  made  and  uninten- 
lionally  sold  by  the  defendant."  But  it  was  held  that  the 
patentee  was  entitled  to  protection  against  accidental  infringc- 
mens  and  against  the  possible  repetition  of  such  accidents. 
The  defendant  in  this  instance  advanced  another  equally  weak 
defense,  which  was  to  the  effect  that  the  patented  saw  was  im- 
practicable and  defective.  Upon  this  point  the  judge,  before 
whom  the  trial  was  had,  made  the  following  observation:  "If, 
as  they  now  contend,  the  saw  of  the  patent  in  suit  is  im- 
practicable and  the  defectiveness  which  results  from  the  in- 
vention of  the  patent  in  suit  is  a  disadvantage,  the  defendant 
will  not  suflfer  from  the  effect  of  an  injunction  which  will 
operate  to  prevent  its  making  such  defective  saws  in  the  future, 
accidentally  or  otherwise." 

The  use  of  a  thing  not  claimed  by  the  patentee  does  not 
constitute  an  infringement.  When  the  language  of  the  specifi- 
cation, which  defines  the  patented  article,  shows  exactly  what 
the  patentee  desires  to  secure  as  a  monopoly,  nothing  that 
does  not  fall  within  the  terms,  which  the  patentee  has  thus 
chosen  to  express  his  invention,  can  be  held  to  be  an  infringe- 
ment. But  a  slight  or  immaterial  change  made  for  the  pur- 
pose of  avoiding  the  exact  wording  of  the  claim  will  not  avail 
to  avoid  infringement.  .And,  on  the  other  hand,  if  the  alleged 
infringement  differs  in  principle  from  the  patented  device,  it 
is  not  an  infringement,  although  it  may  be  within  the  letter  of 
the  claim  of  the  patent.  In  every  patent  the  language  of  the 
claim,  specification  and  grant  should  be  so  clear,  distinct  and 
positive  as  to  leave  no  question  as  to  what  was  asked  and 
granted,  nor  should  it  require  a  careful  and  labored  investiga- 
tion to  ascertain  whether  one  may  not  have  trespassed  upon  the 
rights  of  the  patentee.  It  is  the  duty  of  an  inventor  to  use 
language  sufficiently  plain  and  explicit  in  his  application  for  a 
patent  to  denote  clearly  what  he  asks  for;  and  where  he  fails 
to  do  so,  and  the  language  of  the  grant  of  letters  patent  follows 
that  of  the  application,  and  is  thereby  misleading  to  the  general 
public,  he  should  gain  no  profit  from  such  defective  statement 
of  that  to  which  he  considers  he  is  entitled.  Thus,  where  an 
inventor  applies  for  a  patent  upon  "an  improvement  in  burglar- 


proof  safes,"  and  his  patent  is  granted  in  those  terms,  he  can- 
not thereafter  claim  that  his  patent  is  infringed  by  a  locking  de- 
vice intended  for  use  in  jail  cages.  Gerard  vs.  Diebold  Safe 
&  Lock  Company,  61  Fed.  Rep.  209.  It  is  possible  that  the 
chief  distinction  between  the  two  devices  was  that  one  was 
intended  to  keep  out  persons  intent  upon  taking  that  which  does 
not  belong  to  them,  while  the  object  of  the  other  was  to  keep 
them  in,  but  the  reason  of  the  decision  was  that  the  patentee 
had  not  made  the  language  describing  his  patent  broad  enough. 
If  the  inventor  here  had  asked  for  a  patent  "upon  an  improve- 
ment in  a  locking  device  for  safes,  jails  and  other  similar 
structures,"  he  might  have  been  in  a  position  to  successfully 
claim  infringement.  In  White  vs.  Dunbar,  119  U.  S.  47,  it  was 
said,  in  somewhat  mixed  metaphor:  "Some  persons  seem  !o 
suppose  that  a  claim  in  a  patent  is  like  a  nose  of  wax,  which 
may  be  turned  and  twisted  in  any  direction,  by  merely  referrir.; 
to  the  specifications,  so  as  to  make  it  include  something  more 
than,  or  something  different  from  what  its  words  express." 

Nothing  is  better  settled  in  the  law  of  patents  than  that  the 
patentee  may  claim  the  whole  or  only  a  part  of  his  invention, 
and  that  if  he  only  describes  and  claims  a  part,  he  is  pre- 
sumed to  have  abandoned  the  residue  to  the  public.  The  object 
of  the  patent  law  in  requiring  the  patentee  to  "particularly  point 
out  and  distinctly  claim  the  part,  improvement  or  combination 
which  he  claims  as  his  invention  or  discovery,"  is  not  only  to 
secure  to  him  all  to  which  he  is  entitled,  but  to  apprise  the  pub- 
lic of  what  is  still  open  to  them.  The  owner  of  a  patent  for 
a  sweat-pad  for  horse  collars,  fitted  with  a  double  spring  so  ar- 
ranged as  to  be  capable  of  clasping  the  collar  and  thus  holding 
the  pad  in  place,  was  held  to  have  no  grievance  which  the  law 
would  recognize,  against  one  who  manufactured  similar  pads 
upon  which  a  curved  hook  performed  the  function  of  t!i" 
double  spring.  The  patentee  had  limited  himself,  perhaps  ..n- 
necessarily,  to  the  double  spring  arrangement;  and,  while  he 
was  undoubtedly  unfortunate  in  the  language  which  he  had 
chosen  to  define  his  invention,  the  court  was  not  at  liberty  to 
construe  his  patent  to  include  anything  more  than  the  langur.go 
of  his  claim  fairly  imported. 

If  a  slight  or  immaterial  variation  is  introduced  into  a 
patented  article  for  the  purpose  of  avoiding  the  >-onsequences 
of  infringement,  and  this  can  be  shown  or  is  apparent  from  the 
facts,  the  infringer  will  not  be  allowed  to  rely  upon  the 
variation  as  a  defense  to  an  action  for  infringement.  In  Devlin 
vs.  Paynter,  64  Fed.  398,  the  patent  covered  a  union  for  steam 
pipes,  one  of  the  members  of  which  was  fitted  with  an  internal 
seat  of  soft  metal,  the  face  of  which  was  made  concave,  the 
opposing  member  being  fitted  with  a  convex  end,  so  as  to  con- 
form to  the  concavity  of  the  seat  and  form  a  perfectly  tight 
joint  therewith.  The  device  overcame  the  difficulty  arising  from 
want  of  exact  axial  alignment.  In  the  device  which  the  patentee 
claimed  to  be  an  infringement  of  his  rights,  the  position  of  the 
soft  metal  face  was  transposed  to  the  convex  side  of  the  union. 
This  transportation  was  held  to  be  mere  subterfuge,  and.  al- 
though not  strictly  within  the  letter  pf  the  patent,  was  declared 
to  be  an  infringement.    Devlin  vs.  Paynter,  64  Fed.  Rep.  398. 

Except  where  the  patent  covers  merely  a  particular  combina- 
tion of  elements,  it  is  an  infringement  to  use  any  part  of  the 
invention  embraced  within  the  patent.  So  also  where  a  patent 
covers  several  new  and  independent  machines  working  to  a 
common  end,  the  use  of  one  alone  is  an  infringement,  although 
each  is  capable  of  independent  use.  In  Wyeth  vs.  Stone, 
I  Story,  273,  the  patent  was  for  a  new  and  useful  improvement 
in  the  method  of  cutting  ice,  together  with  the  necessary  ma- 
chinery and  apparatus  for  cutting  by  the  new  method.  To 
accomplish  the  cutting  there  were  used  two  different  devices, 
a  cutter  and  a  saw.  The  saw  had  been  abandoned  by  the 
patentee  as  unnecesary  or  superfluous.  In  an  action  for  in- 
fringement, the  patent  was  held  not  to  be  invalid  because 
double,  and  to  have  been  infringed  by  the  use  of  the  cutter 
nlone. 

In  an  action  for  the  infringement  of  a  p.Ttent  for  a  castor 
and  bearings  it  was  held  to  be  an  infringement  of  the  patent 
to  make  and  vend  the  bearings  alone.     Blake  vs.  Smith,  3  Fed. 
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Cas.  1502.  An  infringement  of  a  patent  for  a  machine  takes 
place  when  a  party  avails  himself  of  the  invention  of  the 
patentee  without  such  variation  as  will  constitute  a  new  dis- 
covery. It  is  not  necessarjr  that  the  defendant  should  use  the 
entire  machine,  for  the  fact  that  the  patentee  claims  an  entire 
machine  does  not  deprive  him  of  his  rights  to  the  various 
parts  of  the  machine,  and  it  is  an  infringement  if  any  one  of 
the  parts  claimed  is  used  in  substantially  the  same  manner 
and  in  similar  machines.    Foss   vs.  Herbert,  i  Bissel's  Rep.  121. 

Inventions  pertaining  to  machines  may,  for  the  purpose  of 
considering  the  law  of  infringement,  be  divided  into  four 
classes.  First,  where  the  invention  embraces  the  entire  machine, 
as,  for  instance,  a  car  for  a  railway,  or  a  sewing  machine. 
Such  inventions  are  seldom  made,  but  when  made,  and  duly 
patented,  any  person  is  an  infringer  who,  without  license,  makes 
or  uses  any  portion  of  the  machine.  Under  such  a  patent  the 
patentee  holds  the  exclusive  right  to  make,  use  and  vend  to 
others  to  be  used,  the  entire  machine;  and  if  another,  without 
license,  makes,  uses  or  vends  any  portion  of  it,  he  invades  the 
right  of  the  patentee.  The  second  class  of  machines  is  that 
which  embraces  one  or  more  of  the  elements  of  the  machine, 
but  not  the  machine  in  its  entiretj',  as,  for  instance,  the  coulter 
of  the  plough,  or  the  divider  of  the  reaping  machine.  In 
patents  of  that  class  any  person  may  make  use  or  vend  all 
other  parts  of  the  machine  or  implement,  and  he  may  employ 
a  coulter  or  divider  in  the  machine  mentioned,  provided  it  be 
substantially  different  from  that  embraced  in  the  patent.  The 
third  class  of  machines  is  that  which  includes  both  a  new  ele- 
ment and  a  new  combination  of  elements  previously  used  and 
well  known.  The  property  in  the  patent  in  such  a  case  consists 
in  the  new  element,  and  in  the  new  combination.  Xo  one  can 
lawfully  make,  use  or  vend  a  machine  containing  the  patented 
part  or  combination.  They  may  make  free  use  of  the  machine 
without  the  patented  parts  if  it  is  capable  of  use;  but  they  can- 
not use  the  improvements  without  making  themselves  liable  as 
infringers.  The  fourth  class  of  machines  is  that  in  which  all 
of  the  elements  used  are  old  and  where  the  invention  con- 
sists in  a  new  combination  of  those  old  elements,  whereby  a 
new  and  useful  result  is  obtained. 

Modern  inventions  of  machines  of  utility  and  pronounced 
value  belong  to  the  fourth  class,  in  which  the  invention  con- 
sists solely  in  a  new  combination.  Inventions  of  this  class  arc 
just  as  meritorious  as  those  of  any  other  class,  and  the  prop- 
erty of  the  inventor  is  entitled  to  the  same  protection.  Such  an 
invention,  however,  is  but  an  improvement  on  an  old  machine 
and  consequently  the  patentee  cannot  treat  another  as  an  in- 
fringer who  has  improved  the  original  machine,  by  the  use  of  a 
substantially  different  combination,  although  the  machine  may 
produce  the  same  result.  Union  Sugar  Refinery  vs.  Mathiesson, 
24  Fed.  Cas.  14,399. 

The  unauthorized  application  of  a  patented  machine  or  device, 
or  a  colorable  evasion  thereof,  to  a  new  use,  without  varyins; 
the  principle  or  means,  is  an  infringement.  Thus,  it  is  no  de- 
fense to  a  suit  for  infringement  of  a  patent  that  a  patented 
machine  is  used  solely  for  sewing  leather  and  the  infringing 
device  for  sewing  paper,  when  either  machine  might  be  used 
indifferently  on  either  material,  as  a  patent  covers  the  exclusive 
right  to  use  the  patented  machine  for  all  purposes.  Thompson 
vs.  Gilderslcevc,  34  Fed.  Pep.  43. 

In  a  patented  machine  the  substitution,  for  one  of  the  parts, 
of  the  equivalent  of  that  part,  does  not  avert  an  infringement. 
The  term  equivalent,  as  used  in  the  patent  law,  has  two  mean- 
ings, one  relating  to  the  results  produced  by  the  invention,  and 
the  other  to  the  devices  or  means  by  which  the  result  is  pro- 
duced, and  where  used  in  this  connection,  it  is  to  be  given  the 
latter  meaning. 

For  the  purpose  of  determining  whether  or  not  an  infringe- 
ment has  occurred,  if  the  patent  mentions  a  specific  mode  of 
effecting  the  prescribed  result,  the  substitution  of  any  one  or 
more  mechanical  equivalents  for  those  spcci,illy  mentioned  will 
none  the  less  work  an  infringement.  Whoever  adopts  the 
patentee's  plan  and  works  out  the  same  results  by  merely  sub- 
stituting for  one  or  more  mechanical  devices  their  mechanical 


equivalents  is  just  as  guilty  of  infringement  as  if  he  servilely 
copies  the  patentee's  device  in  all  its  parts.  One  thing  to  be  the 
equivalent  of  another  must  perform  the  same  functions  as  that 
other,  and  the  function  must  be  performed  in  substantially  the 
same  way.  This  substantial  sameness  of  waj'  is  not  necessarily 
an  identity  of  merit,  nor  a  theoretical  scientific  sameness.  In 
a  purely  scientific  sense,  a  screw  always  performs  its  function 
in  a  substantially  different  manner  from  a  lever,  and  in  sub- 
stantially the  same  way  as  a  wedge.  Screws  and  wedges  are 
equally  inclined  planes',  while  a  lever  is  an  entirely  different 
elementary  power.  But  screws  and  levers  can  practically  be 
substituted  for  each  other  in  a  larger  number  of  machines  than 
screws  and  wedges  can  be  similarly  substituted.  When  a  lever 
and  a  screw  can  be  interchanged  in  a  patented  machine  and  still 
perform  the  same  function  with  a  result  that  is  beneficially  the 
same,  they  are  said  to  perform  the  same  function  in  substan- 
tially the  same  way.  One  thing,  however,  may  be  an  equivalent 
for  another  in  one  environment,  and  not  such  an  equivalent  in 
another  situation.  For  instance,  springs  and  weights  are  gen- 
erally equivalents ;  out  where  the  environment  is  such  that  a 
spring  will  operate  successfully  while  a  weight  will  not  so 
operate,  they  are  not  equivalents.  In  one  case  the  Supreme 
Court  has  gone  to  the  extent  of  holding  that  a  confined  column 
of  water  in  a  cylinder,  worked  by  a  pump  and  working  a  piston, 
is  an  equivalent  of  a  combination  of  a  vibrating  arm,  toggle 
joint  and  other  mechanical  devices,  when  used  to  transmit 
vibratory  power.     W'alker  on  Patents,  311. 


Direct-Current    Motors,  Their    Action   and 
Control — II. 


By  F.  "B.  Crocker  amd  M.  Arexdt. 


SHUNT   MOTOR   PROBLE.MS. 

The  following  data  of  three  standard  sizes  of  shunt  motors 
are  given,  so  that  the  various  features  of  these  machines  may  be 
studied  and  the  efiSciency,  effect  of  temperature,  speed  regula- 
tion, etc..  calculated : 

RESt'LTS    OP    .\CTUAL   TESTS. 


1  HP  Machine. 

10  HP  Machine 

1 10  HP  Machine 

Rated  Voltage  t'=230 

230 

230 

Rated  Current  7-4  amps. 

38  amps. 

384.  Amps. 

Arm.  Current  at  Rated  Load  /o-3.85 

Amps. 

37  Amps, 

380.7  Amps. 

Shunt  Field  Current.  Ish=  AS  Amps 

1  Amp. 

3  . 3  Amps.  • 

Ann.  Resist    'Hot."  Ka  =  i.l  ohms. 

.  28  ohms. 

.0104  ohms. 

Ann.  Resist  *'Cold,"  R'a—2  ohms 

.  244  ohms 

.009  ohms. 

Field  Resistance  "Hot."  Rsh  =  IS06  ohm. 

230  ohms. 

70.2  ohms. 

No  load  armature  current,/a  —  . 4   amps. 

2 . 3  Amps. 

14.21  Amps. 

Speed  at  rated  load  R.p.m.  1250 

825. 

585. 

Speed  at  no  load  R.p.m./=1310 

865. 

595. 

Brush  Contact  Area.  Ab  =  3  sq.  cm. 

12  sq.  cm. 

72  sq.  cm. 

Cunent  Density  of  Brushes  at  rated 

load  56-1.28 

3.08 

5.3 

Current  Density  of  Brushes  at  no 

load  S6-.  126 

.19 

.20 

Drop  due  to  brush  contacts  at  rated 

load.  Di>=1.05  Volts. 

1  . 4  Volts. 

1.86  Volts. 

Drop  due  to  brush  contacts  at  no 

load.  lyb-     83  VolU. 

.84  yolts. 

.84  \-olts 

The  voltage  drops  due  to  the  brush  contacts  have  been  taken 
from  the  curve  herewith,  which  gives  the  results  of  actual  tests 
made  with  a  number  of  brushes  similar  to  those  employed  in  the 
three  sizes  of  motor  specified  above. 
Calculation  of  Sfcvd  Running  f-'rcc  (l-Zi/*  .\fotor). 

It  was  shown  that  the  speed  of  a  motor  is  directly  propor- 
tional to  the  c.  e.  m.  f.  at  any  instant,  other  quantities  such  as 
field  current  and  flux  being  constant,  hence  the  ratio  between 
rated  load  speed  and  no-load  speed  (i.  e.,  free)  is: 

r.  p.  m.  :  r.  p.  m.f  :  :  c.  e.  m.  f.  :  c.  e.  m.  f.f  VIII 

From  equation  VII  c.  e.  m.  i.-=V — (laRa  +  Dh)  in  which 
we  substitute  the  values  of  V,  laRa  and  Dt  as  given  in  the  data 
sheet  and  obtain  c.  e.  m.  f .  =  230 — (3.85X3.08+1.05")  = 
217.1  volts  at  rated  load,  and  c.  e.  m.  f.  =  K —  (I'aR'a  +  D't)  = 
230 — [(.4  >  2.7)  -f  .83]  =  228.10  volts  at  no-load.  Substi- 
tuting these  values  of  c.  e.  m.  f.  and  the  rated  motor  speed  in 
equation  VIII,  we  have  1250  :  r.p.m. f  ::2i7.i  :  228.1:  r.p.m.f 
=  1314  r.p.m.,  which  is  within  .3  per  cent  of  the  data  value 
1310  r.  p.  m.  for  the  no-load  speed. 
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Speed  Running  Free  (10-ltp  Motor). 

C.  e.  m.  f.  =  K— (/a/?a +  £>(.)  =230— (37  X. 28 +1.4)  = 
218.2  volts.  No-load  c.  e.  jn.  l.  =  V  —  {I'Ra  + DD')  —230  — 
(2.3  X  .244  +  .84)  =  228.6.  The  rated  speed  is  825  r.  p.  m.,  and 
by  substituting  in  equation  VIII,  we  have  825  :  r.  p.  m./  :  : 
218.2  :  228.6;  whence  r.  p.  m.^  =  863,  which  is  within  .3  per 
cent  of  the  data  sheet  value,  865  r.  p.  m.,  for  the  no-load  speed. 
Speed  Running  Free  (iio-hp  Motor j. 

C.  e.  m.  i.  =  V—  {laRa  +  Db)  =230—  (380.7  X  .0103  -f 
1.86)  =224.2  volts. 

C.    e.    m.    f.  =  K— (/ai?a-f  L>6)  =230— (14.20X.09  +  84) 
=  229  volts,  and  from  equation  VIII,  585  :  r.  p.  m./  :  :  224.2  : 
229  or  r.  p.  m.i  =;  597,  within  .3  per  cent  of  the  no-load  speed  as 
given  on  the  data  sheet. 
Determination  of  Efficiency  of  Motor  at  Rated  Speed  and  Load. 

The  efficiency  of  a  motor  can  be  obtained  approximately  from 
its  name-plate  data  or  it  can  be  determined  absolutely  from  the 
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VOLTAGE    DROPS    AT    CONTACTS    FOR    CARH0N    BRUSHES. 

values  obtained  by  test  and  given  in  the  data  sheet ;  usually  the 
two  results  agree  very  closely. 

The  standardization  rules  of  the  .A..  I.  E.  E.  (paragraph  313) 
state :  "All  electrical  apparatus  should  be  provided  with  a  name- 
plate  giving  the  manufacturer's  name,  the  voltage  and  the  cur- 
rent in  amperes  for  which  it  is  designed.  Where  practicable, 
the  kw-capacity,  character  of  current,  speed,  frequency,  type 
designation,  and  serial  number  should  also  be  stated."  From 
the  data  thus  given  the  approximate  or  "name-plate  efficiency" 
of  a  motor  can  be  determined  as  follows : 
From  Name-Plate  of  i-hp  Motor. 

Input  at  rated  load  =  230  X  4  =  920  watts.  Output  at  rated 
load  =  I  horse-power  =  746  watts. 

Hence  efficiency  being  the  ratio  between  input  and  output,  the 
name-plate   efficiency   of   the   l-hp  motor  =  746 -^  920  =  81   per 
cent. 
Calculation  of  Efficiency,  Using  Data  Sheet  Values. 

In  determining  the  efficiency  of  a  motor  by  calculation,  we 
first  obtain  the  motor  input  from  the  name-plate  and  then  cal- 
culate the  stray-power  and  copper  losses,  using  the  values  g^ven 
on  the  data  sheet.  The  difference  between  input  and  the  total 
losses  gives  the  output,  hence  the  ratio  of  input  minus  losses  to 
input  ^ves  the  motor  efficiency. 

The  stray  power  losses  of  the  i-hp  motor  running  free  = 
armature  input  at  no-load  —  the  armature  no-load  copper  losses; 
that     is,     the    no-load     stray    power     loss  =  F/'o  —  {I'aR'a  -f- 
]'aD'b)  =  230  X  .4  —  (.4  X  2.68  +  .4  X  -83)  =  91-2  watts. 
The  remaining  losses  at  rated  load  are 

/,»F=   .153  X  230  =  35-46 
la'Ra  =  385'  X  3.08  =  45.64 

laDa  =  3.85    X  1.05  =    4.04 


being    equal    to    the    input    minus    losses  =920  — 176.3  =  743.7 

7437 

watts  and  the  efficiency  by  definition  = =  81.0  per  cent; 

920 
hence  the  efficiency  by  calculation  is  equal  to  that  by  name-plate 
determination. 

The  assumption  that  the  stray  power  losses  at  no-load  are 
equal  to  those  at  rated  load  is  not  absolutely  correct,  since  they 
will  be  lower  at  rated  speed,  which  is  from  2  10  5  per  cent  less 
than  with  motor  running  free,  but  the  error  introduced  by  this 
assumption  is  practically  negligible,  as  will  be  proven  in  the 
case  of  the  lO-hp  motor. 
Determination  of  Efficiency  of  lo-hp  Motor. 

Output  from  name-plate      10  X  74^ 
Name-plate    efficiency  = ^ := 


Input  from  name-plate 


230X38 


-  =  85.3  per  cent. 


7460 

8740 

Efficiency  by  Calculation,  Using  Data  Sheet  Values. 
First  determine  the  various  PR  losses  as  follows: 

PaRa  =  3fX  .28  =  383.3 
lehV  =    I    X  230  =  230. 

IaD-37  X  1.4=   SI.8 


85.14 


If  to  this  we  add  the  no-load  stray  power  loss  of  9r.2  watts, 
the  total  loss  is  85.14 +  91.2  or  176.3  watts.    The  motor  output 


Total  PR  losses  =  665.1  watts. 
-  The  stray  power  loss  with  motor  running  free  (i.  e.,  at  865 
r.  p.  ni.)  is  equal  to  the  no-load  armature  input  minus  the  no- 
load  armature  copper  loss ;  that  is : 

Stray  power  at  no-load  =  230  X  2.3  —  (2.3'  X  .244  -f  2.3  X.84) 
:=  526  watts.  At  rated  load  the  motor  is  running  at  a  slightly 
lower  speed  of  825  r.  p.  m.,  hence  the  stray  power  loss  will  be 
less  because  the  eddy  current  constituent  varies  as  the 
square  of  the  speed  and  the  several  losses  due  to  hyster- 
esis, windage  and  friction  vary  directly  as  the  speed.  In 
standard  machines  of  this  size  the  stray  power  losses 
are  usually  divided  as  follows :  50  per  cent  due  to  wipdage  and 
friction,  25  per  cent  due  to  hysteresis  and  25  per  cent  due  to 
eddy  currents.  Hence,  75  per  cent  of  the  stray  power  losses 
vary  as  the  speed,  and  25  per  cent  vary  as  the  square  of  the 
speed.  The  stray  power  loss  corrected  for  change  in  speed 
from  86s  to  825  r.  p.  m.  or  4}^  per  cent  will  be  (.955  X  -75  X 
526)  -f  (955'  X  .25  X  526)  =495  watts.  If  the  stray  power  loss 
had  been  assumed  to  have  the  same  value  at  no-load  speed 
and  at  rated  load  speed  the  error  introduced  would  therefore  be 
526  —  495=^31  watts,  or  about  .4  per  cent  of  8740  watts  the 
rated  input.  This  difference  is  so  small  that  it  may  be  neglected 
in  most  practical  problems.. 

The  total  motor  losses  employing  the  corrected  stray  power 
value  are  495-^665  =  1160  watts.  Hence  the  output  is  230  X 
.58  —  1 160  =:  8740  —  1 160  =  75S0  watts. 

The  efficiency  is,  therefore,  7580-^  8740  =:  86.8  per  cent  A 
comparison  of  calculated  output  (7580  watts)  and  rated  out- 
put (10X746  =  7460)  shows  that  the  former  is  136  watts 
greater;  so  that  the  manufacturer  is  on  the  safe  side  when  the 
motor  is  rated  to  give  10  horse-power,  and  this  is  as  it  should 
be,  overrating  of  machinery  being  bad  practice. 
Effect  of  Armature  Resistance  Upon  Speed  ShunI  Motors. 

The  principal  and  instantaneous  cause  of  shunt  motor 
speed  variation  with  changing  loads  is  the  varying 
armature  current  and  consequent  varying  armature  drop 
(=/a7?a);  hence  the  reason  for  making  the  resistance 
of  the  armature  (_Ra)  as  low  as  possible  This  cause 
of  speed  change  is  shown  by  a  consideration  of  the 
lo-hp  motor,  data  for  which  have  already  been  given.  .Assume 
its  armature  to  be  "hot"  (75  degs.  C.)  and  let  us  determine 
the  speed  change  due  to  variations  of  armature  current  alone. 
From  the  data  sheet  we  have  Ra  =  .28  ohms,  brush  drop  at 
no-load  .84  volts,  at  rated  load  1.4  volts,  and  speed  at  rated 
load  825  r.  p.  m.,  with  armature  current  la  of  37  amperes  and 
terminal  voltage  V  of  230. 

The  c.  e.  m.  f.  at  rated  load  with  armature  "hot,"  but  running 
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free  is  230  —  (.28  X  2.3  +  84)  —  228.5  volts.    Hence  from  equa- 
228.S 

tion  VIII  r.  p.  m.^  = X  825  :=  864,  that  is  the  speed  changes 

218.2 
from  825  to  864  or  39  r.  p.  m.,  amounting  to  4^  per  cent.    Thus 
a  speed  rise  of  4H  per  cent  results  on  account  of  armature  drop 
alone,  when  the  load  is  removed  from  this  lo-hp  motor. 
Effect  of  Temperature  Changes  Upon  Speed  of  Shunt  Motors. 

Heating  of  armature  affects  the  speed  only  to  a  slight  extent, 
and  may  be  practically  neglected.  For  example,  in  the  case  of 
the  lo-hp  motor,  the  cold  armature  resistance  is  .244  ohms ;  the 
hot  armature  resistance  with  a  temperature  change  from  25° 
to  75°  C.  (i.  e.,  50°  C.  rise  being  permissible),  is  15  per  cent 
greater  (see  Section  6)  or  .28  ohm.  The  speed  change  at  rated 
load  due  to  this  heating  is  determined  as  follows : 

G.  e.  m.  f.  with  armature  cold  at  rated  load  ^  230  —  {37  X 
.244  +  1.4)  =  219.7  volts,  the  c.  e.  m.  f.  with  armature  hot  and  at 
rated  load  being  218.2  volts ;  hence  the  speed  at  rated  load  and 
with  armature  cold  is  219.7 -7-218.2  X  825=:  830  r.  p.  m.  instead 
of  825  r.  p.  m.  when  the  armature  is  hot,  an  increase  of  .6  per 
cent,  which  is  not  material  in  most  practical  cases,  the  change 
due  to  varying  load  being  4J^  per  cent  as  shown  above. 
Change  of  Speed  Due  to  Heating  of  Field  Circuit. 

The  allowable  temperature  rise  in  the  field  winding  is  50°  C, 
causing  a  19  per  cent  increase  in  the  resistance,  or  cold  resistance 
Rth        230 

is = =  193.3  ohms. 

1. 19      1. 19 

Rth        230 

Current  in  field  (hot)  /»»  = = ==  i  ampere. 

V         230 
V         230 

Current  in  field  (cold)  /«» = =1.19  amperes.  Hence 

R'»i>  193-3 
the  current  in  the  coils  cold  is  19  per  cent  greater  than  when  the 
latter  are  hot ;  and  from  magnetization  curves  of  standard  types 
of  shunt  motors  a  rise  of  19  per  cent  in  field  m.  m.  f.  causes 
an  increase  of  about  4  or  5  per  cent  in  the  flux,  or  the  field  is 
this  amount  stronger  "cold"  than  "hot."  With  other  conditions 
(such  as  n,  V,  la,  p  and  b)  constant  the  speed  (A^)  will  vary 
inversely  with  the  flux  as  proven  in  the  following: 
<t>nN2p  eX  io'X6oXb 

e  = or  N  = 

10*  X  60  X  fc  'P"2p 

Hence  with  the  flux  4  per  cent  to  5  per  cent  stronger  with 
field  winding  cold,  than  with  it  hot.  the  spc -d  is  4  per  cent  to 
5  per  cent  lower.  This  variation  of  speed  with  heating  of  the 
field  winding  is  a  weak  point  of  the  ordinary  shunt  motor  for 
work  requiring  almost  perfectly  constant  speed,  such  as  weaving 
It  can  be  overcome  by  employing  so  highly  saturated  a  field 
that  a  moderate  change  in  field  current  produces  only  negligible 
flux  variation ;  or  a  field  winding  with  a  zero  temperature  co- 
efficient wire  would  secure  a  like  result,  but  both  methods  are, 
however,  loo  costly. 
Effect  of  Armature  Reaction  Upon  Speed  of  Shunt  Motors. 

The  counter  m.  m.  f.  due  to  armature  current  decreases  the 
field  flux  and  the  value  of  these  back-ampere-turns  varies 
somewhat  with  different  designs.  In  fact  some  designers  have 
suggested  that  armature  reaction  be  employed  to  oflFset  the 
effect  of  armature  drop  {laRa)  and  thus  cause  the  motor  to 
maintain  an  almost  constant  speed  from  no  load  to  full  load. 
The  objection  to  this  design  would  be,  under  usual  conditions, 
as  follows : 

1.  Excessive  armature  reaction  at  starting  under  load,  weak- 
ened field  and  resulting  sparking. 

2.  Inability  of  machine  to  run  well  on  continued  or  even 
momentary  overloads  due  to  weakened  field  and  sparking. 

3.  Heating  caused  by  the  above  stated  sparking. 

In  the  usual  design  of  standard  single-speed  shunt  motors 
the  ratio  of  back  ampere-turns  to  field  ampere-turns  at  rated 
load  seldom  exceeds  8  per  cent  to  10  per  cent,  hence  the  rise 
in  speed  due  to  armature  reaction  would  correspond  to  a 
change  of  only  1  per  cent  to  2  per  cent  in  flux,  depending  upon 


the  flux  density  at  which  the  machine  is  operated.  However,  by 
designing  the  armature  winding  so  that  there  will  be  few  turns 
of  wire  per  section,  with  a  very  high  flu-x  density  in  the  teeth  and 
high  resistance  brushes,  the  above  difficulties  do  not  occur  when 
armature  reaction  is  depended  upon  for  speed  regulation. 

Collecting   these  various   causes   of   speed  variation   of   this 
standard  lo-hp  motor,  we  obtain  the  following  table : 


Cause. 

Armatxire  Drop 
(inclusive  of 
brush  drop). 

Armature  Reac- 
tion. 

Armature 
HeatiiLg. 

Field 
Heating. 

Per  cent 
Speed  change 

-4i 

+1J 

—  .6 

-1-4  to  5 

In  the  case  of  larger  motors  armature  drop  is  slightly  smaller, 
the  field  heating  effects  being  also  slightly  less  while  the  other 
factors  remain  about  the  same.  It  is  important  to  note  that 
the  effects  of  armature  drop  and  armature  reaction  are  in- 
stantaneous, whereas  heating  requires  several  hours  to  reach 
its  maximum  effect.  Hence  the  immediate  effect  of  applying 
rated  load  to  a  motor  is  to  reduce  its  speed  ( — 4-5  +  1-5  = 
—  3%),  after  which  as  the  machine  heats  up  the  speed  slowlj 
rises  to  about  the  original  value  (-I-4.5  —  .6=  +  3.9%)- 


Construction  of  Joint   Pole  Lines. 

In  a  paper  delivered  before  the  Western  Association  of  Elec 
trical  Inspectors  at  its  third  annual  meeting,  held  at  St  Paul. 
Minn.,  on  Oct.  23,  Mr.  H.  B.  Gear  gives  some  information  on 
the  joint  pole  line  arrangements  in  effect  in  Chicago  between  the 
various  operating  companies. 

The  lighting  wires  are  carried  on  the  top  of  the  pole  with  a 
clearance  of  five  feet  between  the  lower  cross  arm  of  tht 
lighting  company  and  the  upper  cross  arm  of  the  telephone 
company.  The  lighting  company's  transformer  is  allowed  to 
encroach  on  the  clearance  space,  provided  that  at  least  zVi  ft 
is  maintained  between  the  bottom  of  the  transformer  and  the 
top  telephone  wire.  Ground  wires  on  secondary  lines  and  light- 
ning arresters  are  covered  by  a  half-round  wood  molding  for 
the  protection  of  linemen  as  well  as  to  prevent  the  possibiljtj 
of  any  stray  current  being  communicated  from  the  ground  wire 
to  the  telephone  system. 

The  telephone  company  limits  its  open-wire  equipment  to  twc 
cross-arms  and  a  service  buck  arm  in  outlying  districts,  and  t( 
one-cross  arm  in  the  more  congested  districts.  Cables  are  used 
for  the  transmission  up  to  within  a  block  or  two  of  the  loca 
tion  of  the  telephone  served.  This  avoids  the  necessity  of 
extra  cross-arms  for  through  lines  and  greatly  reduces  the  pos 
sibility  of  crosses  with  lighting  services  or  high-tension  wires 
\  clearance  of  2  ft.  is  maintained  on  the  sides  of  building} 
between  lighting  and  telephone  services.  Where  underground 
lighting  cables  are  brought  up  a  pole,  the  iron  pipe  is  extended 
to  the  top  of  the  clearance  space. 

The  major  portion  of  the  distributing  systems  of  the  light- 
ing and  telephone  companies  in  Chicago  is  carried  in  alleys, 
which  makes  it  unnecessary  to  utilize  the  streets  except  for 
through  lines.  The  latter  are  in  many  cases  carried  under- 
ground on  the  streets  with  lateral  connections  at  the  alley  inter 
sections  for  the  distributing  lines. 

There  is  some  advantage  to  both  companies  in  joint  pole 
arrangements  from  the  standpoint  of  investment.  The  operat- 
ing advantages  are,  however,  considered  such  by  the  Chicago 
companies  that  old  lines  are  re>.onstructed  in  preference  to 
erecting  a  second  line  on  the  opposite  side  of  the  thoroughfare. 

The  use  of  joint  pole  lines  has,  however,  some  objection! 
which  may  not  be  overlooked.  The  service  of  each  company  ii 
likely  to  be  interfered  with  by  the  employees  of  the  other  com 
pany.  It  is,  therefore,  essential  that  the  relation  between  the 
employees  interested  should  be  friendly  and  a  spirit  of  forbear 
ance  must  exist  at  all  times. 

The  arrangement  in  effect  in  Chicago  may  be  outlined  brieflj 
as  follows :  Each  company,  when  it  proposes  to  make  any 
extensions  of  its  lines,  notifies  the  other  company  by  letter  of 
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its  intention,  giving  a  description  of  the  number,  size  and  loca- 
tion of  poles,  which  it  intends  to  erect.  Several  copies  of  these 
letters  are  passed  between  the  companies  so  that  each  situation 
may  be  looked  over  by  the  foreman  or  inspector,  who  makes  a 
recommendation  as  to  whether  or  not  he  considers  it  advisable 
for  his  company  to  take  an  interest  in  the  poles  which  are  to 
be  set.  If  the  foreman  of  the  other  company  desires  larger 
poles  he  may  ask  for  the  same,  and  they  will  be  set  as  requested 
by  the  other  company.  Payment  is  then  made  on  the  basis  of 
the  number  of  gain  spaces  reserved  for  the  use  of  each 
company. 

If  the  other  company  does  not  feel  that  it  will  require  space 
on  the  poles  within  a  reasonable  time,  it  reserves  the  privilege 
of  refusing  to  take  an  interest  in  the  poles  which  are  to  be 
erected. 

In  case  one  company  wishes  to  extend  its  lines  where  the 
other  company  already  has  a  line,  it  will  ask  for  space  on  the 
existing  poles  if  they  are  high  enough,  and  will  attach  its 
equipment  after  agreeing  to  purchase  from  the  other  com- 
pany an  interest  in  the  poles  concerned.  In  case  the  poles  in 
the  existing  line  are  not  tall  enough  for  the  equipment  of  both 
companies,  the  incoming  company  replaces  the  existing  poles 
at  its  own  expense,  taking  the  old  poles  as  salvage  and  paying 
the  other  company  the  expense  incurred  by  it  in  transferring 
its  equipment  from  the  old  to  the  new  poles.  The  new  poles  are 
then  jointly  owned  I)y  the  two  companies. 

The  expense  of  maintenance  of  joint  poles  is  shared  by  the 
two  companies  in  prRportion  to  their  interest  in  the  pole. 

In  cases  involving  work  where  separate  parallel  lines  exist 
representatives  of  each  company  agree  upon  a  suitable  arrange- 
ment for  the  consolidation  of  the  existing  lines  into  one  joint 
line. 

In  general,  the  lighting  company  is  apt  to  bear  the  greater 
portion  of  the  expense,  owing  to  the  fact  that  it  must  pay  for 
the  lowering  of  the  other  company's  equipment  and  also  be- 
cause the  lighting  lines  are  usually  preceded  by  telephone  lines 
so  far  that  the  lighting  company  cannot  forecast  its  require- 
ments with  sufficient  accuracy  to  derive  the  benefit  of  taking 
an  interest  in  the  poles  when  they  are  originally  set. 

The  saiety  of  the  lives  of  employees  and  the  public,  as  well 
as  the  diminished  fire  risk,  are  well  established  by  the  fact  that 
hardly  a  single  serious  case  of  trouble  has  occurred  in  seven 
years  of  operation  of  joint  lines.  This  record  has  been  made  on 
lighting  and  telephone  systems  which  have  been  rapidly  ex- 
tended until  there  are  at  the  present  time  about  25,000  poles 
jointly  occupied  by  the  wires  of  the  Chicago  Lighting  Company 
and  the  Bell  Telephone  Company. 

Joint  arrangements  are  also  in  effect  on  about  2500  poles 
with  the  city  telegraph  and  street  railway  companies.  In  addi- 
tion to  this,  the  city  of  Chicago  has  the  privilege  of  attaching 
its  wires  for  electric  light,  fire  alarm  and  police  telephone  sys- 
tems. In  general,  all  signaling  systems  are  kept  on  the  tele- 
phone company's  portion  of  the  pole  and  all  lighting  or  traction 
systems  on  the  lighting  company's  portion  of  the  pole. 

Cases  of  triple  occupation,  in  which  the  city  is  the  third 
party,  are  numerous,  but  triple  occupation  with  other  com- 
panies is  not  frequent. 

The  author  realizes  that  methods  which  can  he  applied  in 
metropolitan  work  are  not  always  suitable  for  smaller  cities 
on  account  of  the  limited  resources  of  the  companies  involved. 
In  cities  where  the  main  runs  cannot  be  carried  underground, 
separate  routes  on  high  poles  should  be  established  for  these 
by  each  company  and  the  (listril)uting  lines  may  be  carried  well 
below  the  through  lines.  .Vs  far  as  possible  the  through  lines 
of  the  telephone  company  sliould  be  carried  in  aerial  cable. 

The  presence  of  two  sets  of  telephone  distributing  systems  is 
at  best  a  deplorable  condition  from  either  standpoint  and  joint 
construction  of  the  three  companies  involved  in  sucli  situations 
is  not  practical  under  existing  conditions,  though  entirely 
feasible  from  a  construction  standpoint.  Conditions  can  be 
somewhat  improved  by  the  encouragement  of  one  of  the 
telephone  companies  to  operate  jointly  with  the  lighting 
company. 


The  Maiden  Electric  Company's  Laboratory. 

An  interesting  central  station  laboratory  is  in  service  at  the 
present  time  at  the  plant  of  the  Maiden  (Mass.)  Electric  Com- 
pany. The  value  of  a  laboratory  or  special  testing  department 
in  central  station  work  is  greater  to-day  than  ever  before,  on 
account  of  the  greater  range  of  service  supplied  by  electric 
light  and  power  companies  and  the  increased  importance  of 
being  able  to  determine  accurately  the  errors  of  meters  and 
the  candle-powers  of  disputed  lamps.  In  these  days  of  anti- 
corporation  agitation  on  the  part  of  the  public,  the  maintenance 
of  a  standardizing  laboratory  at  or  near  the  central  station 
can  be  made  a  valuable  demonstration  of  a  company's  inten- 
tions in  the  way  of  fairness  in  supplying  metered  service.  Per- 
haps no  question  is  more  an  issue  between  lighting  companies 
and  their  consumers  than  the  accuracy  of  meters,  and  the  pro- 
vision of  complete  testing  facilities  in  a  special  room  set  apart 
for  investigation  work  alone  is  a  wise  policy  for  an  operating 
company  to  adopt.  Tests  on  the  consumers'  premises  are  use- 
ful, but  if  anjthing  is  radically  wrong  with  the  equipment,  the 
laboratory  offers  much  better  facilities  for  the  removal  of 
trouble.  . 

A  general  view  of  the  Maiden  laboratory  is  shown  herewith 
in  Fig.  I.  The  department  occupies  two  rooms  on  the  second 
floor  of  the  storehouse  adjoining  the  main  station  at  Maiden. 
The  main  laboratory  is  about  33  ft.  long  by  23  ft.  wide  in 
extreme  dimensions,  and  the  second  room,  which  is  a  section  of 
the  main  laboratory  partitioned  off  into  a  space  about  13  ft. 
by  7  ft.,  is  11-  ■    lometric  laboratory.     The  laboratory 


FIG.   I. — GENERAL  VIEW  OF  LABORATORY. 

is  provided  with  windows  on  three  sides  and  is  wired  for  all 
the  regular  tests  which  have  to  be  made  on  apparatus  which 
has  fallen  under  suspicion.  Almost  all  the  work  done  is  of  a 
special  nature  as  contrasted  with  the  routine  testing  in  a  manu- 
facturer's laboratory,  where  the  product  passes  through  in- 
spection and  test  continuously.  The  same  tests  are  repeated 
often  at  Maiden,  but  they  are  almost  entirely  for  the  purpose 
of  settling  disputed  points,  following  up  the  value  of  special 
schemes  in  apparatus  arrangement,  and  testing  the  Ciindition  of 
apparatus  which  lias  been  brought  in  for  repairs  or  adjustment. 

The  scope  of  the  regular  work  at  Maiden  includes  tests  of  arc 
and  incandescent  lamps,  tests  of  meter  accuracy,  transformer 
insulation,  and  occasional  efficiency,  heating  and  insulation  tests 
of  small  motors  up  to  about  5  horse-power.  Defective  flat 
irons,  fuses  and  other  small  appliances  are  tested  when  neces- 
sary, and  the  laboratory  is  available  for  any  special  studies  or 
comparisons  which  the  officials  of  the  company  desire  to  have 
made.  In  the  practice  of  the  Maiden  Electric  Company  very 
little  new  and  guaranteed  apparatus  is  tested  as  it  is  received, 
but  any  trouble  showing  itself  in  service  is  promptly  investi- 
gated. The  laboratory  is  not  open  at  all  hours  of  the  day.  as 
the  staff  are  regularly  occupied  part  of  the  time  in  motor  and 
meter  tests  in  the  territory  served  by  the  company. 

Figs.  2  to  6  illustrate  in  diagramatic  form  the  principal  test- 
ing circuits  in  the  laboratory.  .'Vs  the  entire  distribution  sys 
tem  of  the  Maiden  Company  is  operated  at  2300  volts,  single- 
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phase,  or  550  volts,  three-phase,  no  direct-current  lines  enter 
the  laboratory.  In  one  corner  of  the  room,  however,  is  installed 
a  Holtzer-Cabot  motor-generator  set  consisting  of  }<-hp,  104- 
volt  motor  direct-connected  to  a  30-volt.  8-ampere  generator 
making  1800  r.  p.  m.  This  is  ordinarily  used  for  charging  the 
sparking  batteries  used  in  automobile  work,  and  can  be  turned 
to  account  for  other  purposes  if  desired.  The  principal  supply 
circuits  are  a  104-volt,  single-phase  line  for  testing  single-phase 
meters;  a  2300-volt,  single-phase  line  for  arc  lamp  tests, -and  a 
550-volt,  three-phase  circuit  for  testing  meters.  The  frequency 
is  60  cycles. 

All  the  laboratory  apparatus  is  kept  well  out  of  the  center 
of  the  room,  being  located  on  or  beneath  benches,  suspended 


benches  in  the  corner  of  tlie  laboratory  nearest  the  suspended 
arc-lamp  base  board.  A  rheostat  is  inserted  in  the  primary 
circuit  and  an  ammeter  in  the  secondarj'  circuit  of  this  trans- 
former to  enable  the  current  to  be  held  below  the  fusing  point 
in  case  of  a  ground  in  the  lamp  mechanism.  By  adjusting  this 
rheostat  a  small  ground  can  be  burned  off  if  desired.  A  54-hp 
Emerson  motor  wound  for  104  volts  is  used  for  polishing  work. 
Insulation  tests  on  transformers  are  made  by  a  General  Elec- 
tric high-potential  soo-volt  outfit  mounted  in  an  oil  bath  and 
located  in  a  recess  cut  into  one  of  the  benches  near  the  floor 
level.  This  transformer  is  wound  for  either  50  or  100  volts 
primary  and  10,000  volts  secondary,  and  is  provided  with  a 
micrometer  spark  gap  with  terminals  for  the  testing  lines  and 
a  water  rheostat  for  control  of  the  primary  current.  When 
the  cover  of  the  spark  gap  is  removed,  the  primary  circuit  is 
broken,  as  a  safety  precaution.  All  defective  or  doubtful  trans- 
formers are  tested  at  a  potential  of  10,000  volts  for  5  minutes 

104  'olts 
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FIG.  2. — THREE-PHASE   METER   TEST. 


FIG.   3. — SERIES   ARC   TEST. 


FIG.    4. — MULTIPLE   ARC    TEST. 


from  special  brackets  or  supported  on  stands  carrying  it  above 
the  floor  and  out  of  casual  reach.  The  2300-volt  circuit  for 
testing  series  enclosed-arc  lamps  enters  the  room  at  one  side, 
and  as  shown  in  Fig.  3,  passes  through  the  plug  switches,  fuses 
and  an  ammeter  to  a  constant  current  transformer  mounted 
about  5  ft.  above  the  floor.  This  ammeter  is  permanently  re- 
tained in  the  primary  circuit,  as  it  gives  a  constant  cautionary 
indication  of  the  condition  of  the  circuit.  Provision  has  been 
made  for  testing  seven  arc  lamps  at  once  if  desired.  The  lamps 
are  hung  from  a  special  platform  attached  to  the  ceiling  by 
four  iron  rods,  and  at  one  side  space  is  provided  for  testing 
two  multiple  enclosed  arc  lamps,  one  at  a  time,  as  the  circuits 
are  now  arranged.  The  circuit  of  the  series  lamp  test  contains 
an  ammeter  jack,  and  the  multiple  test  circuit  is  also  fitted  with 
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FIG.    6. — DIAGRAM    OF   CONNECTIONS    ON    MF.TF.R    TESTING    BOARD. 

a  jack,  the  same  ammeter  and  voltmeter  being  used  on  both 
classes  of  work.  The  arc  lamp  tests  include  a  looo-volt  insula- 
tion breakdown  trial,  test  for  open  circuits,  operation  of  con- 
tacts, feeding  and  pick-up  mechanism,  working  of  dash  pots 
and  weight  adjustment.  Comparative  life  and  quality  tests  have 
been  made  here,  and  recently  a  scries  of  tests  was  made  on  the 
life  of  an  aluminum  gas  cap  for  use  'in  top  of  inner  globes, 
which  worked  out  favorably  in  point  of  <hirability.  The  scries 
lamps  used  on  the  Maiden  circuits  take  6.6  amperes  each  and 
are  sent  out  of  the  laboratory  adjusted  to  72  volt"!  across  the 
arc.  The  looo-volt  arc  lamp  insulation  tc.?t  is  made  by  a  circuit 
supplied   from   a   small   transformer  located   under  one   of   the 


5. — lOOO-VOLT     INSULA- 
TION   TEST. 

between  primary  and  secondary,  with  the  secondary  grounded 
to  the  core  and  case.  A  voltmeter  is  provided  in  the  primary 
circuit  as  a  check  on  the  spark  gap,  the  latter  varying  in  its 
reading  with  variations  in  the  atmospheric  conditions. 

All  meters  are  made  correct  to  within  one-half  of  one  per 
cent  before  they  are  returned  to  service.  The  usual  stop-watch 
calibration  of  accuracy  in  the  number  of  revolutions  with 
definite  constant  loads  is  employed  in  all  meter  tests.  When 
necessary  artificial  loads  arc  secured  by  the  use  of  series  trans- 
formers. The  standard  connections  of  the  laboratory  for  test- 
ing meters  under  load  are  shown  in  Fig.  2.  A  three-phase, 
550-volt  circuit  is  carried  through  fuses  and  a  switch  to  the 
meter  under  test,  the  current  coils  of  which  are  respectively 
connected  to  the  outside  and  inside  pairs  of  wires  marked 
"leads  to  current  coils."  The  middle  phase  wire  is  carried 
past  the  meter,  with  a  potential  lap  taken  off,  to  the  center  of  a 
jumper  wire  connecting  two  corresponding  water  rheostat 
plates.  Two  rheostats  are  located  in  tanks  supported  on  insu- 
lators mounted  on  a  platform  outside  the  laboratory  window, 
the  platform  being  enclosed  with  a  hinged  cover  adjustable  from 
the  inside  of  the  window.  The  plates  farthest  away  from  the 
window  have  a  potential  difference  of  550  volts  between  them 
and  the  end  plates  in  each  tank  arc  likewise  at  different 'poten- 
tials. This  brings  the  plates  nearest  the  window  and  joined  by 
the  jumper  to  the  same  potential  and  makes  a  shock  impossible 
in  moving  them  in  and  out.  The  plates  are  hung  by  insulators 
from  a  cross  bar  carried  by  rollers,  small  brass  rods  being  used 
as  rails  lengthwise  of  the  rheostat  tanks.  According  to  the 
amount  of  chlorine  given  off,  the  rheostats  may  be  completely 
shut  in  or  opened  to  the  outside  air.  The  ma.ximimi  capacity  of 
•  he  outfit  is  about  50  amperes  per  phase. 

Fig.  6  shows  in  detail  the  testing  circuits  for  calibrating 
single-phase  watt-hour  meters.  Current  enters  the  laboratory  at 
104  volts  for  this  purpose.  Attached  to  the  ceiling  over  the 
testing  bench  is  a  lamp  bank  composed  of  some  90  incandoscents 
arranged  in  rows.  Five  of  these  lamps  arc  "Meridians,"  the 
balance  being  l6-cp  units,  arranged  to  form  an  adjustable  re- 
sistance and  controlled  by  small  single-pole,  vertical-throw 
knife  switches  mounted  on  a  panel  within  convenient  reach  of 
the  tester.  Three  standard  indicating  wattmeters  arc  provided 
for  comparison  of  different  sizes  of  meters,  the  scales  reading 
to  500,  1500  and  7500  watts,  respectively.  The  meter  to  be 
tested  is  placed  in  circuit  at  K  and  the  horizontal,  double-pole 
knife   switch   //   supplies   the   indicating   meter   which   is   to  be 
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used  for  checking.  The  tested  meter  is  controlled  by  the  switch 
D.  One  side  of  the  supply  circuit  passes  to  a  bus-bar  on  the 
lamp  bank,  and  after  the  current  is  passed  through  the  lamp 
resistance  and  switch  which  makes  the  desired  combination,  it 
passes  through  the  particular  switch  H  selected  and  then 
through  the  standard  and  tested  meters  back  to  the  line.  Be- 
sides the  single-pole  knife  switches,  which  produce  broad 
changes  in  the  lamp  bank  connections,  rheostats  are  inserted 
in  the  circuits  to  permit  gradual  adjustment  of  the  load,  the 
handles  being  located  close  to  the  testing  stand.  By  means  of 
series  transformers  artificial  loads  of  75  to  100  amperes  can  be 
tested  on  large  meters ;  but  the  normal  capacity  of  the  testing 
circuits  covers  meters  of  from  5  to  50  amperes.  The  company 
keeps  at  the  laboratory  for  exact  comparison  of  the  standard 
meters  a  precision  dynamometer  which  is  calibrated  once  a 
year  at  the  factory  and  also  a  precision  wattmeter  and  am- 
meter. The  0.500  indicating  wattmeter  is  so  frequently  used 
that  it  is  mounted  on  a  stand  on  top  of  the  test  bench;  the 
other  two  meters  are  on  a  swinging  bracket  which  is  located 
beneath  the  bench  when  not  in  use. 

The  photometer  room  contains  a  Queen  photometer  with 
motor-driven  lamp  stand  adjustable  for  different  degrees  of 
angular  rotation,  with  permanent  ammeter,  voltmeter  and 
rheostat  connections.  The  precision  instruments  are  kept  in 
this  room  together  with  Queen  standard  incandescent  lamps 
used  in  photometric  comparisons. 


Electric   Power  Application  in    Small    Sew- 
age  Pumping   Plants. 

At  a  recent  meeting  of  the  sanitary  section  of  the  Boston 
Society  of  Civil  Engineers  a  discussion  was  held  following  the 
reading  of  a  paper  on  "Small  Pumping  Plants  for  Sewage," 
by  Mr.  Irving  T.  Farnham,  of  Newton,  Mass.  During  this 
discussion  the  problems  of  electric  power  application  to  small 
sewerage  pumping  plants  were  very  frankly  handled,  and  in 
view  of  the  increasing  importance  of  this  kind  of  load  for 
central  stations  a  resume  of  the  electrical  portion  of  the 
discussion  is  given  below. 

Mr.  Frank  A.  Barbour  pointed  out  that  the  great  argument 
against  pumping  in  the  case  of  small  installations  has  been  the 
labor  charge.  With  steam  pumping  local  attendance  at  each 
station  is  required  and  a  storage  capacity  limiting  the  pump 
run  to  certain  hours  is  necessary.  To  localize  the  labor  at 
one  point  compressed  air  is  of  considerable  value,  but  of 
doubtful  economy  and  limited  usefulness.  The  more  nearly 
continuously  a  pumping  plant  can  be  made  to  operate  at  a  uni- 
form rate,  the  more  economical  is  the  result,  provided  the 
labor  account  does  not  offset  the  saving  in  the  decreased  storage 
capacity,  lessened  size  of  force  main  and  reduced  friction 
head  thus  made  possible.  With  a  steam  plant  a  reservoir  large 
enough  to  hold  the  sewage  during  the  hours  the  pumps  are  not 
running,  and  a  force  main  adapted  to  the  pump  rate,  are 
required.  If  the  amount  of  sewage  to  be  handled  could  be 
accurately  predicted  and  a  pumping  unit  with  a  capacity  equal 
the  average  daily  discharge  adopted,  then  a  reservoir  only 
large  enough  to  equalize  the  hourly  variation  would  be  neces- 
sary. This  cannot  practically  be  done,  and  the  nearest  ap- 
proach to  uniform  discharge  is  obtained  by  dividing  the  plant 
into  such  a  number  of  units  as  will  most  nearly  appro.ximate  in 
their  capacity  the  rate  of  inflow;  that  is,  by  dividing  the  total 
power  into  units  best  capable  of  handling  the  load  curve.  With 
such  an  arrangement,  the  reservoir  can  be  reduced  to  a  size 
only  sufficient  to  prevent  too  frequent  a  starting  and  stopping 
of  the  units,  and  the  force  main  designed  on  the  basis  of  the 
maximum  rate  of  inflow  for  the  period  in  the  future  which  it  is 
economical  to  consider.  This  continuous  discharge  is  often 
extremely  desirable  in  disposal  work  where  either  purification 
is  effected  or  the  sewage  disposed  of  by  dilution. 

Such  frequent  starting  and  stopping  practically  necessitates 
lutomatic  arrangements,  and  for  this  electric  motors  are  prac- 
tically the  best  adapted.    Such  plants  can  be  electrically  operated 


with  practically  no  attendance  except  for  oiling  and  examina- 
tion of  switches. 

The  plant  at  Saratoga,  N.  Y.,  is  of  the  type  above  described, 
consisting  of  three  units  of  20-hp  induction  motors,  direct- 
connected  by  vertical  shafts  to  three  6-in.  centrifugal  pumps, 
the  pumps  being  submerged  in  three  separate  wells,  with 
floats  in  these  wells  arranged  to  stop  and  start  the  motors  by 
the  rise  and  fall  of  the  sewage.  The  capacity  of  each  unit  is 
1500  gals,  per  minute  with  one  pump  working  against  a  head  of 
28  ft. ;  1200  gals,  per  minute  with  two  pumps  working  against 
38  ft.,  and  1000  gals  per  minute  with  all  three  pumps  against 
a  head  of  42  ft.  The  combined  efficiency  of  pumps  and  motors 
was  by  test  proved  to-be  about  35  per  cent.  The  capacity  of 
the  pump  well  is  10,000  gals.,  or  only  sufficient  to  balance  the 
operation  of  the  machinery.  The  amount  of  sewage  varies 
daily  from  1,500,000  to  3,000,000  gals.  The  cost  of  the  plant 
was  $5,400,  including  pumps,  motors,  automatic  starting  ap- 
paratus and  all   interior  piping  and  valves. 

At  Hudson,  Mass.,  two  15-hp,  three-phase,  6o-cycle  induction 
motors,  direct-connected  to  5-in.  centrifugal  pumps  by  verical 
shaft,  serve  to  lift  the  sewage  to  the  elevation  of  the  disposal 
plant.  The  current  is  supplied  at  500  volts  through  trans- 
formers. In  this  case  the  pumps  are  set  in  dry  wells  at  an 
elevation  below  the  height  to  which  the  liquid  rises  in  the  ad- 
joining sewage  well,  with  suctions  laid  through  the  dividing 
wall  into  this  collecting  well.  The  pumps  are  therefore  dry  and 
accessible  for  use,  ready  primed  with  each  rise  of  sewage  in 
the  collecting  well.  The  normal  capacity  of  the  pumps  is 
500  gals,  each  when  two  units  are  working  against  a  total  head 
of  35  ft.  The  combined  eflficiency  is  a  little  over  42  per  cent 
The  cost  was  $3,600  complete,  including  motors,  pumps,  piping 
and  control. 

Wherever  vertical  shafts  are  used,  the  division  of  the  moving 
parts  of  the  motor  and  impeller  thrusts  by  a  slip  coupling  is 
desirable.  The  thrust  bearing  for  the  vertical  shaft  is  an  im- 
portant element  in  the  design.  At  Saratoga,  where  a  bearing 
of  several  inches  in  diameter  with  alternate  loose  rings  of 
brass  and  steel  submerged  in  oil,  was  emplojed,  considerable 
trouble  was  encountered  because  of  heating.  At  Hudson  a 
regular  marine  propeller  bearing,  with  an  oil-collecting  pan, 
and  the  oil  lifted  and  circulated  by  centrifugal  force,  was  used 
with  entire  success.  In  both  the  Hudson  and  Saratoga  installa- 
tions time  limit  relays  have  been  installed,  which  automatically 
cut  out  the  current  in  case  of  stoppage  of  the  motors  or  burn- 
ing of  the  switches.  The  floats  are  so  set  that  the  first  pump 
starts  with  the  sewage  at  a  certain  level,  and  if  the  inflow  is 
greater  than  the  capacity  of  this  pump,  the  sewage  rises  to  the 
level  where  it  operates  the  float  governing  the  second  pump. 
This  second  pump,  coupled  to  an  alternating-current  mofor, 
runs  at  constant  speed,  and  starting  against  a  closed  check 
with  no  discharge,  develops  the  necessary  pressure  to  lift  the 
check  and  begin  pumping.  Where  energy  is  drawn  from  a 
lighting  circuit  the  starting  current  of  the  motor  may  dip  the 
lights  for  a  fraction  of  a  second  unless  special  apparatus  is 
inserted  in  the  line  to  prevent  this  action.  Alternating-current 
motors  started  and  stopped  automatically,  cannot  be  varied  in 
speed  with  success.  With  a  certain  frequency  and  number  of 
poles  a  practically  fixed  number  of  revolutions  per  minute 
results.  The  variable  factor  in  obtaining  the  desired  pump 
capacity  is  in  the  radius  of  the  impeller.  Motors  with  a  multiple 
numj)cr  of  poles  can,  however,  be  obtained,  the  number  being 
changed  by  the  attendant  so  as  to  change  the  speed  in  inverse 
ratio  to  the  poles  in  use.  With  direct  current  the  series-parallel 
method  of  control  can  be  utilized  to  vary  automatically  the 
speed  in  such  a  way  as  to  adapt  discharge  to  inflow  within 
certain  limits.  Where  direct  current  is  used,  the  motors  caiinot 
safely  be  subjected  to  the  same  overload  as  with  alternating 
motors,  and  in  order  to  prevent  commutator  difficulties  under 
the  torque  developed  in  starting  centrifugal  punu>s,  large 
relative  motor  capacity  must  be  provided. 

At  Fredericton,  N.  B.,  a  plant  consisting  of  two  iS-hp 
motors  direct-connected  by  vertical  shafts  to  two  5-in.  centrif- 
ugal pumps,  is  being  installed  to  pump  the  sewage  during  such 
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period  as  the  river  is  above  the  elevation  of  the  outlet  of  the 
sewer.  The  plant  is  designed  to  discharge  500  gals,  per  minute 
against  the  maximum  height  of  water  in  the  river.  This  height 
varies  20  ft.,  and  with  the  short  iorce  main,  is  the  governing 
factor  in  determining  the  load.  In  this  case,  however,  with 
constant  circumferential  speed,  it  is  found  that  the  maximum 
load  on  the  motor  occurs  not  with  the  maximum  head,  but 
with  a  lower  head.  This  is  because  of  the  fact  th^t  with  a 
centrifugal  pump  the  discharge  increases  in  greater  inverse 
ratio  than  the  reducing  head,  and  the  maximum  load  occurs 
at  some  intermediate  point  between  maximum  and  minimum 
head,  the  exact  point  depending  upon  the  pump  characteristic, 
which  depends  upon  the  curve  given  to  the  impeller.  Each 
centrifugal  pump  has  its  own  characteristic  and  a  breaking- 
down  point  beyond  which  the  discharge  will  not  increase 
beyond  the  inverse  ratio  of  the  head.  This  is  a  phase  of  the 
problem  which  must  be  taken  into  account  wherever  the  load 
is  liable  to  change,  either  because  of  a  varying  difference  be- 
tween source  of  supply  and  pomt  of  discharge,  or  in  the  case 
of  a  force  main  which  may  empty  because  of  reduced  friction 
head  at  the  time  of  starting  the  pumps.  Unless  care  is  taken 
in  the  selection  of  the  impeller  curve  it  is  possible  under 
reduced  head  to  bring  such  a  load  on  the  motor  as  to  burn  out 
the  windings.  The  cost  of  the  Fredericton  plant  was  $4,000 
and  the  guaranteed  efficiency  52  per  cent  It  should  be  noted 
that  high  efficiency  in  handling  sewage  sometimes  increases 
the  tendency  to  clogging  of  the  pumps  because  of  the  decreased 
impeller  clearance  necessary,  and  it  is  sometimes  better  to  adopt 
a  pump  of  lower  efficiency  or  one  requiring  less  screening. 

One  of  the  advantages  of  electric  pumping  is  the  possibility 
of  placing  the  entire  pump  outfit  below  the  ground  surface, 
and  without  the  building.  In  Atlantic  City,  because  of  the 
flat  character  of  the  country  and  because  of  the  small  elevation 
of  the  streets  above  tidal  level,  several  pumping  stations  are 
installed.  These  are  placed  below  the  streets  or  sidewalk,  the 
stations  being  lighted  through  the  roof  with  glass  sidewalk 
lights.  The  plans  provide  for  the  raising  of  the  screens  for 
clearing  by  hydraulic  lift  above  the  elevation  of  the  ground 
in  a  manner  similar  to  the  sidewalk  elevator. 

At  West  Chester,  Pa.,  the  peculiar  topography  of  the  city 
renders  impossible  the  collection  of  sewage  at  one  point, 
making  it  necessary  to  install  two  stations."  These  are  similar  to 
the  Hudson  and  Saratoga  plants,  but  use  single-phase  current. 
Where  a  number  of  small  plants  are  to  be  installed,  widely 
distributed  in  location,  and  where  energy  can  be  obtained  at  a 
reasonable  cost,  the  automatic  possibilities  of  electric  operation 
usually  render  the  electrical  method  the  most  economical  and 
advisable.  At  Saratoga,  where  energy  is  obtained  from  Spiers 
Falls,  there  is  no  doubt  that  in  actual  cost  of  energy  this  plant 
IS  far  more  economical  than  would  be  possible  under  any  other 
method.  At  Hudson  the  energy  is  in  greatest  demand  for 
pumping  at  the  hours  when  the  lighting  load  is  at  a  minimum, 
which  serves  to  smooth  out  the  load  line.  In  such  a  case  a 
rate  of  2  or  3  cents  per  kw-hour  is  possible.  The  possibility 
of  small,  artistic  stations,  odorless  and  noiseless,  without  chim- 
ney or  exhaust  pipe,  is  a  feature  to  be  counted  in  favor  of 
electric  pumping,  particularly  in  summer  resorts  or  high-class 
residential  districts.  Electric  pumping  is  thus  sometimes  made 
possible  where  steam  or  gas-engine  plants  would  not  be 
tolerated. 

Mr.  F.  H.  Hayes  referred  to  a  motor-driven  sewerage  plant 
at  Pittsfield,  Mass.  This  is  a  triplex,  horizontal  pump;  it 
handles  3500  gals,  per  minute,  and  delivers  this  amount  of 
sewage  through  2400  ft.  of  24-in.  pipe.  Energy  is  supplied  by 
the  local  central  station  for  an  8-hour  day-time  run  at  a  very 
reasonable  price,  and  if  a  larger  run  is  required,  an  extra 
charge  is  made.  The  plant  has  been  in  operation  5  years,  and 
an  8,ooo,ooo-gaI.  triplex  pump  was  recently  ordered  to  extend 
the  installation.  Mr.  Hayes  emphasized  the  desirability  of 
inspecting  smaller  plants  every  3  or  4  hours. 

Mr.  Bertram  Brewer  cited  a  new  plant  under  construction 
at  Waltham,  Mass.,  which  consists  of  two  5-in.  pumps  and 
two    15-hp    motors    of    the    alternating-current    type,    working 


against  about  40  ft  maximum  head.  Mr.  Brewer  stated  that 
there  is  room  for  improvement  in  automatic  starters,  it  being 
an  extra  expense  where  heat  is  needed  to  keep  water  from 
freezing  or  oil  from  congealing.  Mr.  A.  J.  Garrett  also  con- 
tributed a  brief  description  of  a  plant  at  Plainfield,  N.  J.,  con- 
sisting of  two  lo-in.  X  6-in.  IngersoU-Rand  air  compressors, 
driven  by  two  7-5-liP  Wagner  motors,  with  a  Fairbanks-Morse 
gasoline  engine  as  a  reserve,  and  two  air-operated  displacement 
pumps.  The  plant  is  guaranteed  to  handle  250,000  gals,  in  16 
hours  against  a  static  head  of  13  ft  and  cost  $4,655,  exclusive 
of  the  concrete  operating  chamber. 


Coil   Insulation   in  Electrical  Apparatus. 

At  the  sixteenth  meeting  of  the  Ohio  Society  of  Mechanical, 
Electrical  and  Steam  Engineers,  Mr.  J.  A.  Jacobs  presented  a 
paper  with  the  above  title  which  contains  much  of  interest  to 
the  operating  engineer.  The  first  cost  of  a  machine  for  a  given 
output  depends  largely  upon  its  rating,  and  that  depends,  in 
turn,  on  the  allowable  temperature  rise  in  the  coils,  and  thus 
upon  the  temperature  which  the  insulation  of  the  coils  will  stand 
without  rapid  deterioration.  From  this  it  follows  that  the  qual- 
ity of  the  insulation  is  of  prime  importance  to  users  and  manu- 
facturers of  electrical  apparatus. 

For  convenience,  the  subject  is  divided  into  three  classes: 
First,  the  insulation  on  the  wire;  second,  what  might  be  termed 
the  internal  insulation  of  the  coil,  the  insulation  which  fills  in 
between  the  turns  of  insulated  wire,  usually  after  the  coil  is 
wound;  third,  the  external  insulation,  which  goes  over  the  out- 
side of  the  coil  and  insulates  it  from  the  metal  of  the  machine 
and  prevents  the  grounding  of  the  coil. 

The  first  class  of  insulation,  namely,  the  insulation  on  the 
wire,  is  a  very  important  part  of  the  insulation  of  the  coil. 
Mechanically,  it  should  be  hard,  tough,  elastic  and  uniform  in 
thickness.  It  should  be  chemically  inert,  non-hydroscopic  and 
not  affected  by  high  temperatures.  At  the  present  time  there 
are  several  materials  to  choose  from,  all  of  which  hive  been 
used  more  or  less,  and  each  of  which  is  satisfactory  for  certain 
classes  of  work.  There  is  no  material,  however,  which  fully 
satisfies  all  of  the  requirements. 

The  materials  most  commonly  used  at  the  present  time  for 
covering  wire  are  cotton,  silk,  asbestos  and  enamel.  The  most 
serious  defect  of  cotton  is  the  rapidity  with  which  it  deterio- 
rates at  temperatures  above  125  deg.  C.  It  is  also  a  poor  insu- 
lator, very  hydroscopic,  and  not  strong  mechanically.  The  cot- 
ton covering  really  acts  more  as  a  spacer  for  the  wire  than  as 
an  insulator.  In  spite  of  these  defects,  if  reinforced  with 
compounds  and  varnishes,  cotton  gives  satisfactory  results  when 
the  temperature  is  well  below  100  deg.  C. 

Silk  is  better  than  cotton  in  that  it  takes  less  space  in  the 
coil,  and  is  often  used  on  coils  where  the  space  factor  is  a  more 
important  consideration  than  the  extra  cost  of  the  silk. 

Asbestos  covering  for  wire  is  being  used  quite  extensively 
where  ability  to  withstand  high  temperatures  is  the  prime 
consideration.  Asbestos  is  poor  mechanically,  is  very  hydro- 
scopic, not  a  very  good  insulator,  and  is  expensive,  but  wherever 
outside  limitations  make  it  difficult  or  impossible  to  prevent 
excessive  temperature  rise  the  use  of  asbestos  wire  is  often 
justified. 

Enameled  wire  is  a  material  which  is  coming  into  use 
quite  rapidly  and  will  probably  evLntually  supersede  cotton  or 
silk-covered  wire  for  most  purposes.  Theoretically,  enamel  is 
very  well  adapted  for  insulating  wire.  While  already  enameled 
wire  has  been  brought  to  a  high  degree  of  perfection  it  will 
doubtless  be  still  further  perfected.  Enamel  has  a  high  insu- 
lation, is  non-hydroscopic,  and  will  withstand  a  higher  tem- 
perature than  cotton  or  silk,  and,  most  important  of  all,  in 
some  classes  of  work,  it  takes  up  much  less  room  than  other 
materials  used  for  insulating  wire,  even  less  than  silk,  and  is 
thus  very  valuable  in  coils  wound  with  a  large  number  of  turns 
of  small  wire.  With  enameled  wire  it  is  often  possible  to  give 
a  machine  a  higher  rating,  or  to  allow  greater  overloads,  and 
thus    effect    considerable    saving    in    the    construction    of    the 
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machine.  The  danger  in  enanicl  wire  lies  in  its  tendency  to 
crack  when  bent  around  small  turns,  especially  in  large-sized 
wire,  and  also  in  its  tendency  to  become  brittle. 

For  the  great  mass  of  work,  such  as  the  field  coils  on  direct- 
current  machines,  armature  coils,  and,  in  fact,  most  of  the  coils 
used  in  dynamo-electrical  apparatus,  cotton-covered  wire  is  used 
at  the  present  time.  In  the  future,  as  enameled  wire  becomes 
more  and  more  perfected,  it  is  quite  certain  to  supersede  cot- 
ton on  field  coils,  especially  where  small  space  factor  is  of  great 
importance. 

For  arc  lamp  coils,  induction  coils,  for  a  large  part  of  the 
coils  used  in  telephone  work,  and,  in  fact,  nearly  all  coils 
wound  with  very  fine  wire,  enamel  will  be  found  to  be  most 
satisfactory,  provided  the  wire  is   properly  covered. 

In  street  railway  coils  asbestos  is  being  used  to  a  considerable 
extent,  on  account  of  its  ability  to  withstand  the  higher  tem- 
peratures due  to  the  severe  conditions  surrounding  this  class 
of  work. 

For  transformer  work,  cotton-covered  wire  is  still  very 
largely  used,  although  enamel  wire  has  been  used  to  some 
extent  with  fairly  satisfactory  results. 

For  the  internal  insulation  of  coils  solid  compounds,  known 
as  impregnating  compounds,  paints,  varnishes  and  sometimes 
sheet  material,  such  as  paper  or  mica  or  varnish  cloth,  which 
separates  the  different  layers  of  wire,  are  used.  The  mate- 
rial must  have  good  insulating  qualities  and  its  mechanical 
properties  should  be  such  as  to  cement  the  coil  into  a  solid 
mass  and  prevent  the  rubbing  and  vibration  of  the  wire  in  the 
coil.  The  material  should  not  become  brittle  and  powder  under 
heat  and  vibration,  should  be  oil  and  moisture  proof,  and  of 
such  a  nature  as  to  help  conduct  the  heat  from  the  interior  of 
the  coil  to  the  surface.  It  should  be  chemically  inert  so  as  not 
to  attack  the  copper;  should  be  non-hydroscopic  to  prevent  the 
absorption  of  moisture  in  the  coil,  and  should  be  oil  proof,  if 
possible,  so  that  it  will  not  be  dissolved  by  the  lubricating  oils 
which  are  nearly  always  present.  Above  all,  it  should  not  be 
affected  by  the  heat  at  the  ordinary  operating  temperature  of 
the  coil,  and  it  must  be  of  such  a  nature  that  it  can  be  applied 
to  the  coil  in  a  satisfactory  manner  without  too  great  a  delay 
in  time  or  too  great  an  expense. 

The  materials  available  include  varnishes  of  different  char- 
acteristics, including  baking,  air-drying  and  paraffin  compounds, 
papers,  mica  and  solid  impregnating  compounds,  both  oil  and 
waterproof. 

For  the  internal  insulation  of  stationary  coils  the  best  method 
is  to  fill  the  space  entirely  with  a  solid  impregnating  compound 
by  means  of  the  vacuum  drying  and  substituting  process.  This 
method  has  not  proved  very  satisfactory  for  use  on  coils  which 
revolve  at  high  speed,  as  there  is  a  tendency  for  the  compound 
to  soften  under  high  temperature  and  be  thrown  outward  by 
centrifugal   force. 

In  the  insulation  of  transformer  coils  this  method  of  treat- 
ing with  the  solid  compounds  is  very  satisfactory,  if  the  proper 
compound  is  used.  .\s  most  of  the  transformers  used  at  the 
present  time  are  oil-insulated,  it  is  very  essential  that  the  com- 
pound used  should  not  be  affected  by  the  oil  in  the  transformer. 
If  the  compound  is  absolutely  oil-proof  and  has  the  other  neces- 
sary characteristics,  then  the  coil  produced  by  this  method  is 
much  better  than  can  be  produced  by  any  other  method  of 
insulating. 

In  addition  to  the  solid  compounds,  the  materials  most  com- 
monly used  for  internal  insulation  arc  paraffin  compounds  and 
oil  varnishes.  Paraffin  is  a  good  insulator,  and  is  very  good  in 
preventing  the  absorption  of  moisture.  Paraffin  compounds 
are  defective  in  that  they  are  very  poor  mechanically,  that  they 
soften  up  under  heat,  that  they  are  very  soluble  in  mineral  oils, 
and  do  not  have  very  high  insulating  qualities.  Paraffin  com- 
pounds are  being  used  to  some  extent  for  the  insulation  of 
armature  coils  and  field  coils,  but  on  account  of  their  defects 
they  have  never  been  a  serious  rival  of  the  more  commonly 
used  classes  of  varnishes  known  as  oil  varnishes. 

One  great  defect  in  the  use  of  all  varnishes  is  the  fact  that 
volatile  thinners,  such  as  benzine,  naphtha,  etc.,  are  used  to  a 


considerable  extent.  These  thinners  will  penetrate  into  the  coils 
and  when  the  coils  are  baked  they  are  driven  off,  leaving  the  in- 
side of  the  coil  more  or  less  porous,  and  this  space  allows 
more  or  less  moisture  or  other  injurious  substances  to  enter  the 
coil.  To  remedy  this  defect  there  has  recently  been  placed  on 
the  market  a  line  of  insulating  compounds  which  contain  no 
benzine  or  naphtha  or  other  volatile  thinners.  These  may  be 
used  in  conjunction  with  the  vacuum  drying  process  or  they 
may  be  used  in  the  way  similar  to  insulating  varnishes,  with 
the  exception  that  the  insulating  compound  should  be  kept 
warm  in  order  to  give  it  the  proper  fluidity  and  penetrating 
qualities.  Not  only  do  these  materials  fill  the  coil  more  solidly 
and  give  a  better  insulated  coil,  but  they  also  do  away  with  the 
danger  of  fire  or  explosion  in  the  dipping  room,  which  is  always 
present  where  volatile  thinners  are  used.  Also  by  avoiding  the 
use  of  volatile  thinners  quite  a  saving  is  effected,  as  all  volatile 
thinners  used  in  varnishes  pass  off  in  the  baking  of  the  coil 
or  evaporate  from  the  surface  of  the  tank  in  which  the  varnish 
is  contained.  In  the  use  of  oil  varnishes  the  question  of  dry- 
ing out  the  coils  thoroughly  before  and  after  dipping  in  the 
varnish  is  very  important.  For  best  results,  it  is  preferable  to 
use  a  flexible  baking  varnish,  and  give  it  a  thorough  baking  in 
a  good  oven. 

The  internal  insulation  of  a  coil  is  often  reinforced  by  paper 
or  mica  strips,  which  are  placed  between  the  layers  of  wire. 
This  practice  is  very  common,  especially  in  transformers  and 
wherever  the  voltage  between  layers  is  greater  than  the  insula- 
tion of  the  wire  alone  will  safely  withstand. 

The  external  insulation  of  a  coil  includes  that  part  of  the 
insulation  which  is  wound  on  the  coil,  usually  after  the  coil  is 
taken  from  the  former.  This  insulation  is  sometimes  separate 
from  the  coil,  as  in  the  case  of  slot  insulation  used  in  a  direct- 
current  motor  armature  winding.  Also  in  transformer  work 
the  external  insulation  is  often  strengthened  by  means  of  heavy 
paper  or  mica  insulation,  which  goes  on  the  outside  of  the  coil 
between  the  coil  and  the  iron.  In  field  coils  the  external  insu- 
lation is  now  largely  wound  on  the  outside  of  the  coil,  usually 
in  the  form  of  cloth  or  paper  or  asbestos  tape,  or  a  combination 
of  the  three  and  all  thoroughly  covered  with  varnish. 

There  are  a  large  number  of  materials  which  are  satisfactory 
for  external  insulation,  including  hea\'y  canvas  tape,  cotton 
tapes,  asbestos  tapes,  different  preparations  of  paper  or  mica, 
also  fiber*:,  etc.,  all  of  which  may  be  used  in  the  external  insu- 
lation of  the  coil.  These  materials  also  should  be  reinforced 
with  a  good  baking  insulating  varnish  or,  at  least,  a  varnish 
which  is  oil  and  moisture-proof,  and  which  has  good  insulating 
qualities. 

The  great  limitation  to  the  improvement  of  the  coil  insula- 
tion is  due  to  the  temperature  limits  necessitated  by  the  nature 
of  the  wire  insulation.  If  materials  could  be  obtained  which 
would  be  satisfactory  in  all  other  respects  and  would  not  be 
injured  at  a  temperature  of,  say,  250  or  300  degs.  C.  or  higher, 
then  a  much  higher  operating  temperature  could  be  allowed  in 
electrical  machinery  and  thus  give  the  machines  much  higher 
ratings  and  allow  heavier  overloads.  This  would  mean  a  large 
saving  in  the  cost  of  electrical  apparatus  for  a  certain  output. 
In  order  to  make  any  great  advance  the  cotton  covering  for 
wire  must  be  discarded,  and  at  present  one  of  the  most  promis- 
ing outlooks  is  in  the  direction  of  some  form  of  enameled  wire. 
The  enameled  wire  which  is  on  the  market  at  the  present  time 
will  withstand  a  considerably  higher  temperature  than  cotton, 
and  thus  a  higher  temperature  limit  may  be  allowed.  .\s  yet, 
however,  enameled  wire  has  not  been  sufficiently  perfected  so 
that  it  can  be  safely  used  in  all  classes  of  work,  especially  in 
armature  work,  so  that  the  old  temperature  limits  which  were 
in  force  when  cotton  was  used  exclusively  are  yet  in  force. 
The  time  may  come  when  a  coil  can  be  produced  which  w^ill 
be  as  indestructible  as  reinforced  concrete  and  satisfactory  in 
every  other  respect.  When  that  time  comes,  as  it  surely  must, 
apparatus  can  be  built  which  will  be  practically  indestructible, 
and  the  old  trouble  of  burnt-out  coils  will  be  largely  done  away 
with.  This  is  the  problem  of  the  insulation  engineer — to  build 
a  well  insulated,  indestructible  coil  at  a  reasonable  cost. 
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Operating  a  Small  Electric  Plant. 

By  W.  H.  Wakemax. 
Twelve  years  ago  I  was  in  charge  of  a  steam  power  and  heat- 
ing plant  in  which  electricity  was  not  used.  About  that  time  the 
idea  of  using  electric  lights  was  agitated  and  the  subject  was  in- 
tercsiing,  because  the  dynamo  would  be  put  in  the  engine  rojm 
in  case  it  was  decided  to  install  one.  Under  such  conditions 
there  is  a  choice  of  two  courses  open  to  the  engineer.  One  is 
to  show  intelligent  interest  in  the  matter,  pointing  ouf  the  ad- 
vantages of  certain  machines,  and   favoring  the  best  plan   for 
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installing  the  same.  The  other  is  to  take  no  interest  in  the 
subject,  and  then  after  the  machine  is  installed,  growl  and  find 
fault  because  he  was  not  consulted  in  regard  to  what  ought  to 
be  done,  and  the  best  way  to  secure  the  desired  results.  Choos- 
ing to  adopt  the  former,  I  secured  the  kind  of  a  inachine  that  I 
wanted,  it  was  installed  in  the  place  that  I  favored,  and  my 
plan  for  the  details  was  adopted.  This  part  of  the  subject  is 
important,  as  it  frequently  makes  all  of  the  difference  between 
a  contented  and  a  dissatisfied  engineer.  As  the  machine  has 
always  been  ready  for  service  when  wanted,  and  numerous 
small  failures  in  the  lighting  system  have  been  repaired  without 
serious  trouble,  expense  or  interruption  to  the  service,  it  seems 
as  if  a  few  suggestions  prompted  by  this  experience  ought  to 
be  valuable  to  other  engineers  of  small  steam  plants  in  which 
dynamos  are  in  use  or  may  be  installed  in  the  near  future. 

In  such  a  case  the  engineer  feels  alarmed  if  he  is  not  familiar 
with  electricity,  because  he  may  not  be  able  to  take  care  of  the 
new  machine  and  secure  satisfactory  rc-ults;  hence  he  may 
be  asVed  to  resign  in  order  that  a  more  competent  man  may 
have  the  situation.  As  a  general  rule,  to  which  there  may  be 
a  few  exceptions,  this  apprehension  is  unnecessary,  because  a 
man  who  knows  enough  intelligently  to  care  for  a  stc^m 
plant,  can  easily  learn  liow  to  operate  an  electric  lighting  system 
in  connection  with  it.  People  who  are  either  directly  or  in- 
<lirectly  interested  in  the  sale  of  electrical  machinery,  some- 
times claim  that  it  requires  no  more  intelligence  to  operate  a 
dynamo  than  it  does  to  nni  a  grind>tone.  This  is  evidently  a 
mistake,  as  the  man  who  has  run  a  grindstone  for  a  long  time 
and  is  then  obliged  to  take  care  of  a  dynamo,  will  soon  dis- 
cover. Such  statements  are  harmful,  because  they  give  too 
low  an  estimate  of  the  service  required:  hence,  if  believed,  they 
prevent  an  engineer  from  taking  precautions  to  understand 
thoroughly  the  new  duties  and  requirements,  and  such  a  course 
is  a  sure  way  to  invite  trouble  and  unsatisfactory  results. 

A  compound-wound,  four  or  six-pole  dynamo  will  give  satis- 
faction under  average  conditions,  and  is  as  good  as  any  other 
kind  for  peculiar  situations.  When  deciding  on  the  place  lo 
Iricate   such    a   machine,   the   coolest    spot    available    should    be 

•Iccted.  Where  space  is  limited  a  dynamo  is  sometimes  located 
■n  an  elevated  platform.  (See  Fig.  r.)  Of  course,  it  utilizes 
space  that  probably  would  not  be  used  for  other  purposes,  but 
heat  rises  and  this  fact  makes  such  a  location  unsuitable  unless 
it  is  ventilated  much  bettor  than  the  average  engine  room. 

Tl  is  assumed  that  this  is  a  belted  dynamo  driven  at  a  speed 
of  alifiut    i.ooo  revolutions  per  minute.     A  clutch  pulley  shotdfl 


be  provided  to  drive  it,  so  that  it  may  be  stopped  at  pleasure, 
and  this  pulley  sliould  be  kept  in  good  workmg  order  at  all 
times.  If  it  is  thrown  in  and  out  frequently  it  will  become 
loose  in  a  few  months,  and,  consequently,  on  some  cloudy  day 
when  all  of  the  lights  are  needed,  it  will  slip  and  fail  to  carry 
the  load.  A  clutch  gives  warning  of  this,  but  it  is  not  always 
noticed  by  the  engineer  in  time  to  save  complete  failure.  When 
a  clutch  is  properly  adjusted,  the  lever  goes  in  hard,  but  as 
tiine  passes  and  the  rubbing  parts  wear  slightly,  it  goes  in 
easier ;  the  difference  should  be  carefully  noted  and  another 
adjustment  made  before  it  gets  too  loose  to  carry  the  load. 

When  plans  are  being  made  and  considered  for  installing  a 
dynamo,  it  often  appears  as  if  it  might  be  driven  by  an  ordinary 
pulley  on  a  shaft  that  must  always  revolve  when  the  engine  is 
running;  while  this  is  possible  it  is  not  practicable,  and  hence 
is  unw'orthy  of  adoption.  If  a  clutch  pulley  is  not  adopted, 
then  use  a  countershaft  with  a  tight  and  loose  pulley,  but  do 
not  fail  to  provide  some  device  for  stopping  the  dynamo  while 
the  shafting  is  running.  Furthermore,  it  is  a  good  idea  to 
provide  means  for  running  the  dynamo  while  the  mill  shafting 
is  at  rest,  as  it  will  prove  very  convenient  to  have  good  lights 
in  case  it  becomes  necessary  to  change  shafting  or  pulleys,  or 
when  other  work  must  be  done  at  night  for  which  the  shafting 
is  not  wanted.  Fig.  2  illustrates  this  idea,  as  it  shows  an 
engine,  2,  driving  a  jack  shaft,  3,  from  which  power  js  trans- 
mitted to  the  main  shafting,  4. 

The  dynamo,  5,  is  driven  from  the  jack  shaft,  3,  by  a  clutch 
pulley,  6,  and  therefore  can  be  stopped  at  pleasure.  When 
lights  are  wanted,  and  the  shafting  is  not  needed,  6  is  kept  in, 
but  7  is  also  a  clutch  pulley,  and  can  be  thrown  out. 

In  some  shops  and  mills  there  is  no  jack  shaft,  as  the  main 
belt  transmits  power  direct  to  the  shafting.  This  is  illustrated 
in  Fig.  3  in  which  2  is  the  flywheel,  3  the  main  pulley,  4  a 
clutch  pulley  driving  the  dynamo  5 :  6  is  a  cut-off  coupling,  and 


FIGS.    2   AND   3. — MKTHODS    OF    BELTING    DYNAMOS. 


therefore  the  shafting  beyond  tl.is  point  can  be  slopped  at  any 
lime  while  the  dynamo  is  still  in  use. 

When  the  dynamo  mentioned  in  the  beginning  of  this  article 
was  delivered  at  my  engine  room  I  found  that  it  was  intended 
to  run  in  the  opposite  direction  from  which  it  must  revolve  in 
this  place.  Fig.  4  shows  how  the  carbon  brushes  were  set,  and 
the  arrow  indicates  the  direction  of  rotation.  It  could  be  used 
in  this  way  with  carbon  brushes,  but  copper  brushes  would  be 
ruined  at  once  if  an  attempt  was  made  to  turn  the  commutator 
in  this  direction.  However,  it  would  never  look  right,  and 
hence  the  brushes  were  reversed,  as  shown  in   Fig.   5. 
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Before  making  an  attempt  to  change  brushes  in  this  way,  the 
engineer  should  note  that  each  one  bears  on  the  commutator 
nearly  opposite  the  center  of  a  field  coil;  therefore,  when  they 
are  reversed  the  combined  brush  holders  should  be  turned  by 
a  handle  provided  for  that  purpose  until  each  brush  bears  on 
nearly  the  same  place  as  before.  This  is  shown  in  Figs.  4 
and  5.  It  is  not  proper  to  set  them  exactly  in  their  former  posi- 
tions, but  if  put  opposite  the  center  of  each  field  coil  it  will  be 
near  enough  for  trial,  and  the  proper  position  can  be  determined 
by  experiment  after  the  dynamo  has  been  installed  and  while 
running  at  full  speed  as  follows:  Suppose  that  114  volts  are 
wanted  at  the  switchboard  in  order  to  secure  iio  at  the  lamps, 
but  the  pointer  indicates  only  75,  with  the  rheostat  in  the  posi- 
tion shown  in  Fig.  6.  Turning  the  indicator  from  right  to  left 
causes  the  voltage  to  rise,  but  it  may  have  to  be  turned  as  far 
as  it  will  go  in  order  to  secure  114  volts.  This  is  not  satisfac- 
tory, because  under  ordinary  working  conditions  it  ought  not 
to  be  turned  mo.e  than  one-half  way  around,  thus  giving  an 
opportunity  to  adjust  it  in  either  direction  if  necessary. 

The  above  mentioned  result  shows  that  the  brushes  are  not 
in  the  right  place,  and  therefore  they  must  be  turned  until  the 
voltage  is  brought  up.  The  direction  in  which  they  must  go 
can  be  determined  by  experiment,  and  it  will  do  no  harm  to 
turn  them  in  the  wrong  direction  by  mistake,  as  it  will  only 
reduce  the  voltage.  In  a  certain  plant  that  I  visited,  the  en- 
gineer cannot  reduce  his  voltage  below  114  under  common 
working  conditions,  even  with  the  rheostat  turned  in  as  far 
as  it  will  go.  This  is  not  a  good  plan,  for  if  the  engine  speed 
should  be  accidentally  increased,  it  might  increase  the  voltage 
to  a  damaging  point.  Of  course, the  same  thing  would  happen 
if  the  speed  was  suddenly  increased  while  the  rheostat  is  in 
the  central  position,  provided  the  engineer  was  not  there  in- 
stantly to  turn  it  down.  As  this  has  happened  twice  in  my 
plant,  on  account  of  an  engine  that  does  not  regulate  closely 
under  quick  changes  of  load,  and  as  the  same  conditions  are 
sometimes  found  elsewhere,  this  is  an  important  point. 

If  the  carbon  brushes  are  left  square  they  form  but  slight 
contact  with  the  commutator.  This  will  do  no  harm  provided 
it  can  be  run  with  only  a  few  lamps  on  for  several  hours,  until 
the  natural  wear  gives  better  contact  between  the  two  surfaces. 
If  this  is  not  practical  it  is  a  good  idea  to  take  a  strip  of  sand- 


the  melting  point;  hence,  if  the  outer  parts  are  comparatively 
cool  in  regular  service,  it  gives  the  engineer  a  better  chance  to 
discover  the  cause  of  trouble  and  provide  a  remedy  than  if  the 
bearing  was  always  warm  and  must  only  become  a  few  degrees 
warmer  in  order  to  melt  the  babbitting. 

After  a  dynamo  has  run  cool  for  a  month  or  more  it  is  only 
natural  for  the  engineer  to  expect  it  to  continue  to  do  so, 
especially  if  it  is  fitted  with  oil  reservoirs  and  ring  oilers.  These 
are  excellent  devices,  which  save  much  trouble  and  care,  but 
they  should  not  be  neglected.  It  does  not  take  long  to  remove 
a  brass  plug  or  lift  a  cast  iron  cap  to  ascertain  if  there  is  oil 
in  a  reservoir,  or  if  the  ring  oiler  is  revolving  properly,  but 
failure  to  do  it  has  caused  more  than  one  hot  box.  I  have 
known  a  reservoir  to  remain  nearly  full  of  oil  for  six  months, 
then  to  become  nearly  empty  without  apparent  cause.  In 
view  of  this  it  is  plain  that  safety  lies  in  daily  inspection  of 
these  parts. 

When  a  dynamo  is  overloaded,  or  in  other  words,  when 
more  load  is  put  on  than  the  machine  was  designed  for,  it 
will  cause  the  brushes  and  armature  to  heat,  and  after  a  reason- 
able time  this  heat  will  be  transmitted  to  the  frame. 

If  an  overload  is  the  real  cause  of  trouble  it  can  be  deter- 
mined by  comparing  the  ammeter  readings  with  the  rated 
capacity  of  the  dynamo.  For  illustration,  I  have  a  15-kw 
belted  dynamo  to  which  there  are  nearly  400  incandescent  lamps 
connected;  and  as  each  one  requires  about  one-half  ampere,  it 
would  require  about  200  amperes  to  carry  them  all.  Since  this 
machine  is  good  for  15,000  watts,  and  by  dividing  this  by  the 
voltage,  or  112,  we  find  the  amperes  to  be  134.  The  actual  load 
is  frequently  140  amperes  and  it  has  risen  to  150  for  two  hours 
or  more  without  serious  trouble,  but  if  more  than  this  is  put 
on,  one  switch  is  pulled  out  to  prevent  damage  to  the  dynamo. 

When  the  brushes  and  frame  begin  to  heat,  the  engineer  may 
conclude  that  too  much  friction  is  caused  by  contact  of  the 
revolving  armature  and  the  stationary  brushes,  and  consequently 
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FIGS.    4    AND    5. — LOCATION    OF   BRUSHES. 

paper,  as  wide  as  the  brush,  put  it  between  the  brush  and  the 
commutator  with  the  smooth  side  next  to  the  latter  and  draw 
it  back  and  forth  until  enough  of  the  brush  is  removed  to 
make  a  good  fit. 

An  effort  should  be  made  to  arrange  matters  so  that  the  new 
dynamo  may  be  run  with  a  light  load  for  at  least  two  or  three 
days,  and  care  should  be  taken  to  know  that  the  bearings  are 
well  lubricated  during  this  time;  for  if  they  are  not  perfectly 
smooth  when  first  used  they  may  heat,  and  if  not  given  an 
abundance  of  oil  at  this  time  the  babbitting  may  be  disturbed 
sufficiently  to  cause  trouble  afterward  by  always  running  warm. 
This  is  not  only  annoying,  but  is  also  dangerous  because  the 
armature  should  never  become  warmer  than  90  deg.  F.  (50 
deg.  C.)  above  the  temperature  of  the  room,  and  cool  hearings 
assist  in  keeping  the  armature  temperature  down.  Further- 
more, when  such  bearings  really  begin  to  heat  they  quickly  reach 


FIG.  6. — SWITCHBOARD. 

he  proceeds  to  lubricate  the  commutator.  This,  however,  is 
not  always  necessary,  and  sometimes  it  is  harmful.  A  poor 
grade  of  oil  is  occasionally  applied  by  means  of  a  piece  of 
waste,  but  it  is  useless,  and  the  burnt  sediment  left  behind  it  is 
detrimental  to  good  service.  A  piece  of  the  waste  may  be 
caught  on  the  commutator  and  carried  under  the  brushes,  thus 
making  it  necessary  to  stop  the  dynamo  and  remove  the  cause 
of  trouble. 

Only  a  little  lubrication  is  ever  necessary  at  this  point,  and 
some  of  the  lubricants  prepared  and  sold  for  this  purpose  should 
be  sparingly  used,  if  anything  is  really  needed.  Keep  the' com- 
mutator bright  and  clean,  and  little  else  will  be  required.  Use 
a  medium  grade  of  sandpaper  for  this  purpose  (never  emery 
cloth),  and  always  put  it  on  the  inside  of  a  block  of  wood  that 
is  fitted  to  the  curve  of  the  commutator. 

After  the  brushes  have  been  used  a  long  time  they  will  be 
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worn  down  so  that  each  one  will  cover  two  bars  in  the  com- 
mutator. It  is  a  good  idea  to  take  them  out  ana  file  them  until 
the  point  of  contact  is  not  more  than  one-eighth  inch  wide. 

Use  a  pair  of  small  hand  bellows  to  blow  dust  out  of  the 
coils  of  wire,  and  keep  the  remainder  wiped  clean  with  good 
waste.  Provision  is  usually  made  for  moving  a  dynamo  for- 
ward to  take  up  slackness  of  the  belt,  which  may  therefore  be 
made  endless,  requiring  no  laced  joint.  This  is  important,  be- 
cause the  lamps  will  show  variation  of  energy  every  time  that  a 
laced  joint  passes  over  the  dynamo  pulley.  .After  shutting  down 
at  night,  loosen  the  belt  to  give  it  a  chance  to  relax. 


Jack    for    Starting    Motor-Generators. 

The  Edison  Illuminating  Company  of  Detroit  has  a  direct- 
current  sub-station  located  in  a  factory  district  in  the  northern 
part  of  the  city,  which  district  is  somewhat  isolated  from  the 
company's  direct-current  network.  The  starting  of  a  isoo-kw 
motor-generator  set  recently  installed  in  this  sub-station  would 
require,  under  ordinary  conditions,  such  a  large  volume  of 
current  to  overcome  the  initial  friction  of  the  bearings  as  to 
interfere  seriously  with  the  voltage  regulation,  and  overload 
the  machinery  already  running  because  of  the  small  capacity 
of  the  other  apparatus  in  the  sub-station  and  the  insuflSciency 
of  the  feeders  connecting  this  network  with  the  principal  direct- 
current  district.     The   motor-generator   set   receives  4600-volt, 


PNEUMATIC   JACK   FOR   STARTING    MOTOR-GENERATOR. 

three-phase,  60-cycle  current  from  the  principal  power  plant 
at  Delray  and  gives  no  and  220-volt  direct  current.  The 
starting  is  accomplished  by  direct-current  with  a  rheostat  in 
series  with  the  direct-current  armature.  To  help  in  starting 
this  motor-generator  a  pneumatic  jack  was  designed,  the  con- 
struction and  general  principle  of  which  arc  shown  herewith. 
It  consists  of  an  air  cylinder  with  a  piston  connected  to  an 
arm,  this  arm  having  a  pawl  engaging  a  ratchet  on  the  armature 
shaft.  The  idea  is  to  have  this  jack  give  the  armature  a  single 
impulse  or  kick  to  overcome  the  standing  bearing  friction,  which 
is  considerably  higher  than  the  running  friction  of  any  plain 
bearing,  and  also  to  overcome  some  of  the  inertia  of  the 
rotating  parts.  It  is  found  by  the  use  of  this  device  that  the 
machine  can  be  started  with  a  maximum  current  of  500  or  600 
amperes,  as  against  1500  amperes  when  it  is  started  in  the 
usual  manner  from  standstill. 


Wiring  a   Room    Having  Walls     of     Panel 
.      Work. 


By  T.  W.  PoppE. 

Often  after  a  room  is  wainscoted,  the  owner  desires  to  placf 
incandescent  electric  lamps  in  the  center  of  different  panels 
It  is  imperative  that  no  damage  be  done  to  the  wood  or  finish 
and  as  the  panels  are  often  fastened  with  glue,  it  is  next  to 
impossible  to  remove  them  without  injuring  them  to  a  certain 
extent.  The  marks  made  with  the  tools  will  readily  be  seen 
and  are  objectionable.  It  is  therefore  a  problem  to  the  wire- 
man  in  charge  how  to  do  the  work  satisfactorily.  The  follow 
ing  explains  how  a  paneled  room  was  wired  in  a  perfectly 
satisfactory  manner. 

A  wainscoted  room  was  oblong  in  shape  and  had  four  large 
panels  on  each  side  and  two  small  panels  and  one  large  panel 
on  one  end;  the  door  taking  the  place  of  the  large  panel  on  th( 
other  end  of  the  room.  A  plan  of  the  room  is  shown  herewith 
The  panel  frames  were  fastened  to  furring  which  caused  th« 
frame  to  set  away  from  the  wall  seven-eighths  of  an  inch 
This  is  done  in  nearly  every  case,  as  it  forms  an  air  chamber 
between  the  panels  and  wall  protecting  the  wood  from  mois 
ture  and  also  preventing  dry-rot 

As  the  owner  desired  the  lamps  to  be  controlled  by  switches 
near  the  door  an  oblong  opening,  large  enough  to  accommodate 
a  three-gang  switch-box,  was  made  in  the  panel  work  near  the 
door  jamb.  One  switch  was  to  control  four  three-lamp 
brackets  on  one  side  of  the  room;  another  was  to  control  the 
four  three-lamp  brackets  on  the  opposite  side  of  the  room, 
and  tbe  remaining  switch  was  to  control  a  three-lamp  bracket 
on  the  end  of  the  room  opposite  the  door. 

After  cutting  the  opening  mentioned,  nine  circular  holes 
were  drilled  in  the  panels  where  the  brackets  were  to  be  lo- 
cated. These  holes  were  made  five  inches  in  diameter.  A  stifl 
steel  "snake"  was  then  pushed  from  the  switchbox  outlet  be- 
hind the  panels  toward  the  corner  of  the  room,  and  from  the 


PLAN   VIEW  OF   ROOM,   SHOWING  LOCATION   OF  OUTLETS. 

nearest  opening  on  the  adjoining  side  wall  was  pushed  anothel 
snake.  It  was  necessary  to  "fish"  with  the  second  snake.  To  achieve 
this  result  it  was  found  necessary  to  fasten  to  the  first  snake 
sufficient  strong  cord  to  form  several  loops  and  to  form  * 
small  hook  on  the  end  of  the  other  snake.  This  hook  readil; 
caught  in  one  of  the  cord  loops  on  the  end  of  the  first  snake 
and  the  latter  was  pulled  out  at  the  first  bracket  outlet  opening 
To  this  snake  was  then  attached  a  sash  cord  which  was  pulled 
out  at  the  switch-box  opening.  Here  a  two-wire  steel-armored 
cable  was  attached  to  the  cord  and  another  sash  cord.  The 
two  were  then  pulled  out  at  the  bracket  outlet,  "humoring" 
them  as  they  made  the  turn  at  the  corner  of  the  room.  Humor- 
ing consists  of  gently  pulling  at  the  cord  and  pushing  the 
armored  cable  at  the  same  time  so  as  not  to  disconnect  the 
"pulling"  sash  cord  from  the  cable  by  loo  strong  a  pull.  When 
the  armored  cable  was  pulled  out  at  the  bracket  opening  a  sasb 
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cord  wa?  connected  to  the  one  drawn  in  with  the  cable  as  was 
another  armored  cable.  These  were  drawn  to  the  switch-box 
opening.  Then  the  sash  cord  already  in  was  attached  to  a  third 
armored  cable  and  drawn  to  the  bracket  outlet.  The  purpose 
of  drawing  in  the  extra  sash  cord  each  time  was  to  avoid 
excessive  fishing. 

The  process  was  continued  to  I  lie  fourth  outlet  where  one 
armored  cable  was  dropped.  The  second  cable  was  continued 
to  the  fifth  opening,  and  the  third  cable  was  continued  to  ihc 
last  opening.  When  the  armored  cables  were  all  drawn  in  the 
outlet  boxes  were  set  and  fastened  to  the  brick-work  behind 
the  panels  with  expansion  screws.  The  switch-box  was  like- 
wise fastened  with  expansion  screws.  Six  or  eight  inches  of 
the  steel  armor  of  the  cable  was  removed  and  the  regular 
connector  and  outlet  bushing  applied.  The  wires  should  be 
tested  with  a  magneto  or  bell  and  battery  for  continuity.  If 
this  is  not  done  a  defect  which  will  cause  some  trouble  to 
remedy  afterwards  may  escape  detection. 

As  the  boxes  did  not  fill  the  space  at  the  bracket  outlet,  a 
"mat"  one-quarter  of  an  inch  thick  was  colored  the  same  as  the 
woodwork  and  glued  to  the  panel.  This  mat  was  made  of 
veneer.  It  was  circular  in  form,  slightly  larger  than  the  open- 
ing and  had  holes  for  the  passage  of  the  wires  and  the  sup- 
porting end  of  the  bracket.  The  mat  for  the  switch-box  was 
made  oblong  and  had  an  oblong  opening  large  enough  to  ac- 
commodate the  three  switches. 


Wiring  for   Direct-Current  and  Alternating- 
Current   Motors. 


By   Louis  J.   Auerbaciier. 

Tile  installation  of  electric  motors  is  an  important  and  profit- 
able branch  of  the  contractor's  business,  and  if  the  number  of 
orders  is  sufficient,  the  installation  work  should  be  in  charge 
of  a  special  and  competent  foreman. 

Direct-current  motors  for  ordinary  work,  are  either  shunt- 
wound  or  compound-wound.  For  regular  work  the  shunt- 
wound  motor  is  usually  furnished,  and  it  has  installed  with  it 
an  automatic-release,  starting  box. 

Motors  should  be  installed  in  dry  locations,  and  not  in  dirty 
or  dusty  places  or  near  inflammable  gases.  If  location  in  a 
dusty  place  is  unavoidable,  the  motor  should  be»housed  in  a 
dust-proof  sheathing,  or  an  enclosed  type  of  motor  should  be 
used.  Enclosed  motors,  owing  to  the  temperature  rise  due  to 
lack  of  ventilation,  have  a  lower  rating,  size  for  size,  than 
regular  motors. 

In  some  localities  motors  are  required  to  be  mounted  on  drip 
pans,  as  illustrated  in  Fig.  i.  Sliding  rails  are  used  in  connec- 
tion with  belted  motors,  so  as  to  lake  up  the  slack  of  the  belt. 

A  good  plan  is  to  fasten  motors  on  the  ceiling.  This  method 
saves  considerable  floor  space  and  eliminates  the  danger  of  the 
running  belt.  To  hoist  tlie  motor  in  position,  remove  the  floor- 
ing directly  over  the  place  where  the  motor  is  to  hang,  and 
mount  the  tackle  on  the  ceiling  of  the  next  floor  or  on  a  sup- 
port. The  motor  can  then  be  easily  aligned  and  bolted  in  posi- 
tion. In  mounting  a  -motor  on  the  ceiling,  the  bearings  must 
be  turned  so  as  to  bring  the  oil  cups  in  their  proper  position. 

The  automatic  or  no-voltage  release  starter  must  be  mounted 
on  a  slate  or  marble  backing,  and  the  form  of  the  starter  should 
be  such  as  to  allow  of  the  fullest  air  circulation  on  all  sides. 
.\  good  plan  is  to  mount  the  switch  with  its  fuses  and  circuit 
breaker  on  the  same  panel  with  the  starter.  Such  panels  are 
on  the  market  and  are  neat  as  well  as  substantial. 

Wiring  to  motors  shoidd  preferably  be  run  in  iron  conduits, 
especially  where  motors  are  located  on  floors,  but  other  ap- 
proved methods  of  wiring  answer  as  well  if  properly  installed. 
Fig.  2  illustrates  a  conduit  wiring  scheme  usi^ng  terminal  fittings 
which  spread  the  wires. 

If  motors  are  to  be  used  to  run  elevators,  in  connection  with 
automatic  or  solenoid  starters,  or  if  they  are  required  to  start 
under  a  load,  a  compound-wound  motor  should  be  installed. 


To  change  the  direction  of  rotation  of  a  shunt-wound  motor 
reverse  the  brushes  and  interchange  the  field  leads  as  shown  in 
Fig.  3.  The  direction  of  rotation  of  compound-wound  motors 
may  be  reversed  in  a  similar  manner. 

Motor  connections  should  be  carefully  made  and  tested  be- 
fore the  machine  is  switched  into  the  circuit,  as  a  motor  is  very 
easily  damaged   by  starting  under  improper  conditions.     It  is 


KIG.    I. — MOTOR    EQUIPPED    WITH    DRIP    PA.V. 

of  primary  importance  that  the  resistance  is  in  series  with  the 
armature  circuit.  This  is  necessary  to  prevent  excessive  current 
in  the  armature,  which  has  a  low  resistance  and  would  con- 
sequently be  destroyed.  As  soon  as  the  armature  is  speeded 
up  the  counter  e.  m.  f.  generated  increases,  and  the  resultant 
e.  m.  f.  produces  a  less  current  in  the  armature  circuit. 

The  no-voltage  or  automatic  release  on  the  starting  box  is  a 
very  important  adjunct.  Without  it.  should  the  circuit  be 
momentarily  interrupted  and  then  closed  again,  the  excessive 
current  through  the  armature,  starting  with  no  resistance  in 
circuit,  would  either  burn  out  the  armature  or  blow  the  fuse?. 


FIG.    2. — APPROVED    WIRING    OF    MOTOR. 

In  wiring  motors  in  connection  with  automatic  starting  de- 
vices the  diagrams  and  instructions  furnished  by  the  manufac- 
turer should  be  followed.  The  ordinary  wireman  frequently 
makes  errors,  especially  in  making  connections  from  diagrams. 
A  good  plan  is  to  tag  the  motor  terminals  and  special  device 
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terminals  in  the  following  manner:    A  to  A-l,  B  to  B-l,  etc., 
putting  proper  tags  on  each  terminal. 

For  varying  the  speed  of  motors  many  methods  are  used. 
In  connection  with  some  motors  a  resistor  is  used  with  consider- 
able resistance  in  the  main  circuit.     Another  plan  is  to  insert 


FIG.   3. — SHUXT-WOUXD    MOTOR   CONNECTIONS. 

a  resistor  of  variable  resistance  in  the  field  circuit,  whence  by 
varying  the  strength  of  the  field  the  speed  is  naturally  changed. 
There  is  a  gfeat  variety  of  special  variable-speed  motors  on 
the  market.  In  wiring  these  motors  in  circuit  the  diagrams  and 
instruction  blanks  furnished  by  the  builder  should  be  carefully 
followed. 

As   the   current   initially   taken   by   a   motor   is   considerably 
greater  in  value  than  the  normal  running  current,  the  fuses  or 


FIG.    4. — COStPOUND-WOUND    MOTOR   CONNECTIONS. 

other  safety  devices,  such  as  a  circuit-breaker,  should  be  suf- 
ficiently large  to  take  care  of  this  initial  rush.  Table  I  gives  the 
rating  of  various  motors,  showing  their  normal  full-load  cur- 
rent and  the  rated  capacity  of  fuses  to  use. 

Circuit  breakers  are  sometimes  used  in  place  of  a  switch  and 
fuses,  and  though  the  initial  cost  is  greater,  their  use,  where 

TABLE  I.— FUSES  REQUIRED  FOR  VARIOUS  MOTORS. 


Horse- 
Power  of 
Motor 

Full     Load 
Current    at 
115  Volts 

Ampere 
Rating   of 
Fuses  Re 

quired 

Full  Load 
Current  at 
230  Volts 

Ampere 
Rating   of 
Fuses  Re- 
quired 

Fiill  Load 
Current  at 
550  Volts 

Ampere 
Rating   of 
Fuses  Re- 
quired 

2 

16 

25 

8 

20 

3i 

10 

i 

2+ 

35 

12 

25 

5 

15 

S 

39 

60 

19 

40 

8 

20 

'i 

57 

75 

28 

50 

12 

25     . 

to 

75 

100 

37 

fiO 

15} 

30 

15 

113 

ISO 

55 

75 

23 

35 

20 

151 

175 

74 

100 

31 

40 

25 

188 

225 

92 

125 

38 

SO 

30 

226 

275 

111 

150 

4A 

60 

40 

300 

350 

148 

175 

62 

80 

50 

374 

450 

185 

225 

75 

100 

pcmiitfed,  is  cheaper  in  the  end,  as  there  arc  no  renewals  re- 
quired as  when  fuses  are  used.  The  code  requirements,  how- 
ever, call  for  fuses  in  connection  with  circuit  breakers,  except 
on  main  switchboards. 

In  selecting  a  direct-current  motor  for  a  customer  considera- 
tion for  future  requirements  should  be  taken  into  account.  If 
belted  or  geared  lo  a  fi.xed  load,  the  motor  should  he  (he  near- 


est standard  size  relative  to  the  load.  A  standard  motor  oper- 
ates at  its  maximum  efficiency  at  or  near  full  load,  and  the 
efficiency  is  reduced  when  operating  under  partial  load.  '  If  the 
motor  is  belted  to  a  line  of  shafting  driving  a  number  of 
machines,  the  average  load  should  be  taken,  plus  a  reasonable 
allowance  for  additions. 

Motors  geared  direct  to  machinery  make  an  ideal  drive. 
Geared  motors  should  be  run  at  as  low  a  speed  as  possible. 
Motors  of  a  certain  horse-power  rating  may  be  obtained  with 
two  or  three  speeds.  The  motor  having  the  lowest  speed 
should  be  used  for  geared  work.  The  pinion  on  the  motor 
should  be  made  of  rawhide,  so  as  to  minimize  the  noise  and 
wear  on  the  gearing.  A  silent  chain-drive  may  also  be  used 
to  advantage  with  geared  motors.  In  calculating  the  size  of 
gears  required  for  various  speeds,  the  same  formulas  apply 
to  the  silent  chain-drive  as  to  gears. 

number  of  teeth  X  speed  of  gear  j     c     ■  ■ 

; — ^ r^ — = :=  speed  ot  pinion. 

number  of  teeth  in  pinion 


speed  of  gears. 
:  number  of  teeth  in  pinion. 


the 


number  of  teeth  X  speed  of  pinion 

number  of  teeth  in  gear 

number  of  teeth  X  speed  of  gear 

speed  of  pinion 

number  of  teeth  X  speed  of  pinion  ,         r  .     .u  ■ 

— — t- ' =  number  of  teeth  in  gear. 

speed  of  gear 

The    following    formulas   may  be   used   for   deterniinin: 
size  of  pulleys  required  for  various  speeds : 

diameter  X  speed  of  driven  pulley^  diameter  of  driver, 
speed  of  driver 

diameter  X  speed  of  driving  pulley^  diameter  of  driven  pulley 
speed  of  driven  pulley 
diameter  of   driver  X  speed 
diameter  of  driven  pulley 


speed  of  driven  pulley. 


It  is  a  good  plan  to  install  devices  for  stopping  the  motor 
from  a  number  of  distant  points  in  a  factory.  Such  a  device 
will  often  prevent  a  serious  accident  when  an  employee  is 
caught  in  belting  or  gearing.  Numerous  commercial  devices 
fitted  with  push-button  control  are  manufactured  for  this  pur- 
pose. Fig.  5  illustrates  a  home-made  device  which  has  been 
found  to  be  reliable,  as  well  as  inexpensive.  It  can  readily  be 
assembled  by  any  carpenter,  .^n  ordinary  electric  door  opener 
is  mounted  as  shown,  in  connection  with  a  knife-switch  of 
proper  size.  A  weight  sliding  on  a  rod,  and  having  a  trigger,  is 
released  when  the  magnet  of  the  door  opener  is  energized.  This 
weight  in  falling  strikes  the  switch  handle  and  consequently 
opens  the  circuit.  Any  number  of  push  buttons  connected  in 
multiple  can  be  used  to  operate  this  device.  Two  or  three 
ordinary  dry  cells  are  used  to  operate  the  door-opener  circuit. 
Fig.  6  illustrates  a  good  type  of  circuit  closer  for  emergency 
use. 

Automatic  solenoid  starters  are  used  when  motors  are  to  be 
started  or  stopped  automatically  or  from  a  distance.  One  of 
the  most  frequently  used  applications  of  this  type  of  starter  is 
in  connection  with  belt-driven  elevators.  Fig.  7  shows  a  type 
of  starter  suitable  for  such  use.  A  "belt  switch"  is  required 
to  close  the  solenoid  circuit.  This  belt  switch  is  connected  as 
indicated  and  the  outfit  makes  a  very  satisfactory  installation. 

The  alternating-current  motors  on  the  market  may  be  divided 
into  two  classes,  single-phase  and  polyphase.  Single-phase 
motors  arc  of  the  induction  and  series  types,  and  the  polyphase 
motors  arc  of  the  induction  and  synchronous  types.  Polyphase 
motors  include  both  two-phase  and  three-phase  machines. 
Motors  of  the  induction  type  are  provided  with  auto-starters 
or  with- variable  secondary  resistance  for  starting.  Synchron- 
ous motors  arc  sometimes  made  self-starting,  but  more  often 
they  are  provided  with  an  induction  motor  for  bringing  them 
up  to  speed  or  arc  brought  up  to  speed  from  some  other  source 
of  motion  through  a  clutch  or  belt.  A  compensator  starter  may 
also  be  used. 

Single-phase  motors  arc  regularly  made  up  to  15  horse-power 
and  in  providing  fuses  and  circuit  breaker,  the  size  of  the  fuses 
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should  be  such  as  to  take  care  of  the  initial  current,  which  is 
about  twice  the  normal  full-load  current.  In  starting  the 
single-phase  motor,  the  double-throw  switch  on  the  starter  is 
5rst  thrown  to  the  starting  position,  and  after  the  motor  has 
attained  full  speed,  the  switch  is  thrown  to  the  running  position. 

On  two-phase  and-  three-phase  circuits,  induction  motors  are 
usually  used.  For  large  installations  where  50  or  more  horse- 
power is  required,  synchronous  motors  are  frequently  used,  as 
they  diminish  line  disturbance  and  voltage  fluctuations.  The 
contractor  seldom  is  required  to  install  the  synchronous  motor, 
and  if  called  on  to  connect  up  such  a  motor  he  should  follow 
die  manufacturer's  instructions  and  diagrams. 

The  induction  motor  when  required  to  operate  at  a  constant 
speed  in  a  given  direction  has  many  advantages  over  the  direct- 
current  motor.  Its  disadvantages  are  that  the  speed  controller 
and  reversing  apparatus  required  for  special  work  is  compli- 
>:ated  and  expensive. 

Induction  motors  of  the  squirrel-cage  type  are  very  simple 
tnd  reliable,  and  have  no  commutators  or  brushes.     An  over- 


tions  under  which  the  motor  is  required  to  operate  must  be 
carefully  considered. 

Where  motors  are  used  in  connection  with  a  single  machine 
and  are  frequently  started  and  stopped,  the  auto-starter  type 
will  be  found  the  most  serviceable.  This  is  due  to  the  fact  that 
even  should  the  operator  carelessly  start  the  motor  by  throwing 
the  switch  over  to  the  running  position  without  going  through 
the  intermediate  steps,  no  damage  to  the  apparatus  will  result 
Such  procedure,  however,  should  be  rigorously  discouraged. 

In  installations  where  the  motor  is  started  and  stopped  only 
once  or  twice  a  day  by  a  careful  attendant,  the  type  of  motor 
with  an  internal  starting  resistance  should  be  used.  This  type 
of  motor  draws  less  starting  current  than  the  other  type,  and 
for  that  reason  some  electric  light  companies  insist  on  an 
induction  motor  with  self-contained  resistance  being  used.  The 
induction  auto-starter  motor  frequently  requires  four  to  five 
times  the  normal  running  current  at  starting.  Table  II  gives 
the  starting  and  full-load  current  of  three-phase  induction 
motors. 

The  enormous  difference  which  exists  between  the  size  of 
wires  would  satisfactorily  and  safely  carry  current  for  operat- 
ing an  induction  motor,  and  the  size  of  wires  which  would  he 


FIG.   S. — EMERGENCY   STOP. 


FIG.  6. 


FIG.  7. — BELT  SWITCH  AND  CONTSOLLEI. 


FIG.     8. — SINOi- 
rEASE    UOTOE. 


load  will  tend  to  reduce  the  speed  of  the  motor  when  it  may 
drop  out  of  step  and  stop. 

In  calculating  the  size  of  a  motor  to  perform  certain  work,  it 
is  advisable  to  overload  the  induction  motor  slightly,  instead  of 


TABLE    II.— CURRENT    TAKEN     BY    THREE-PHASE     INDUCTION 
MOTORS  AT   110  VOLTS,  t 

Horse- Power  of 
Motor 

Full  Load 
Current 

Starting  Current 
at  1  50  Per  Cent  of 
Full  Load   Torque 

Starting  Current  at 
Full  Load  Torque 

1 

6.3 

19 

2 

12 

36 

3 

18 

54 

5 

28 

42* 

28 

10 

54 

70* 

54 

IS 

81 

120* 

81 

20 

112 

167* 

112 

30 

168 

252* 

168 

SO 

268 

400* 

268 

75 

390 

58S* 

390 

100 

550 

825*, 

550 

♦  Equipped  with  auto-starters. 

t  On  220-volt  circuits  the  current  is  approximately  one-half  of  that  given 
In  the  table. 

required  by  a  strict  and  narrow  interpretation  of  the  Code  has 
been  the  cause  of  bitter  argimient  many  times  between  electri- 
cal inspectors  and  contractors.  A  wire  of  such  size  as  to  be  pro- 
tected properly  by  the  large  fuses  required  in  starting  is  an  un- 
necessary expense,  and  a  fuse  large  enough  to  permit  the  motor 


underloading  it.  An  induction  motor  runs  with  a  higher  power- 
factor  at  a  small  overload,  whereas  the  power-factor  on  under- 
load is  very  low. 

In  deciding  what  type  of  induction  motor  to  use,  the  condi- 


FIG.    9. — THREE-PHASE    MOTOR    WITH     INTERNAL    STARTING    RESIST- 
ANCE. 

to  be  started  is  no  protection  to  the  motor  after  it  is  run- 
ning, as  it  would  not  blow  on  anything  less  than  a  short-circuit 
It  is  customary,  therefore,  to  provide  two  sets  of  fuses  for  in- 
duction motors  requiring  excessive  current  in  starting:  those  on 
the  starting  side  being  larger  than  those  on  the  running  side 
of  the  switching  circuit.  In  this  way  it  is  possible  to  start  the 
induction  motor  without  blowing  the  fuses,  and  after  the  motor 
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is  running  it  is  properly  protected  by  the  smaller  fuses.  Often- 
times conditions  of  operation  are  such  that  the  time  element 
of  the  fuses  is  sufficient  to  permit  the  motor  to  be  started  with 
smaller  fuses,  especially  if  the  motor  comes  up  to  speed  quickly. 
Motors  taking  less  than  full-load  current  when  starting  need 
only  the  running  fuses. 

Nearly  all  of  the  manufacturers  of  alternating-current  motors 
supply  starting  devices  also,  together  with  complete  instructions 
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FIG.   10. — THREE-PHASE  MOTOR  WITH   STARTING  COMPENSATOR. 

for  connecting  them  in  circuit.  In  motors  rated  less  than  5 
horse-power  no  auto-starters  are  required ;  the  knife  switch 
connects  the  motor  directly  with  the  line. 

In  wiring  two-phase  motors,  three  wires,  as  well  as  four  wires, 
are  used.  If  three  wires  are  used,  the  third  conductor  should 
have  approximately  one  and  one-half  times  the  sectional  area 
of  either  of  the  other  two.  In  four-wire,  two-phase  systems 
motors  of  one  horse-power  and  under  are  usually  of  the 
single-phase  type,  and  these  are  connected  across  one  of  the 
two  phases  of  the  system. 


Notes  on  Superheated  Steam  Fittings  from  the 
Detroit  Edison  Company's  Practice. 

The  Delray  plant  of  the  Detroit  Edison  Company  has  now 
been  in  operation  about  three  years.  As  this  is  a  steam-turbine 
plant  operating  with  steam  superheated  200  deg.  at  210  lbs. 
bdiler  pressure,  some  notes  on  the  experiences  with  steam 
fittings  in  this  station  are  of  interest. 

It  is  found  that  cast-iron  pipe  fittings  develop  some  remarkable 
tendencies  under  high  temperatures  and  pressures.  Cast  iron 
seems  to  "grow"  under  such  pressures.  For  example,  a  36-in. 
cast-iron  fitting  has  been  known  to  increase  in  length  %  in. 
on  one  side  more  than  on  the  other.  In  other  words,  it  posi- 
tively warped.  Bonnets  and  valve  chests  also  warp  and 
develop  star  cracks.  These  troubles  took  from  one  to  two  years 
to  develop.  It  was  not  realized  what  the  trouble  was  at  first 
when  cast  iron  fittings  were  taken  out  of  a  pipe  line  and  could 
not  be  replaced  without  a  great  deal  of  trouble.  Finally  it  was 
found  out  by  measurement  that  they  had  warped.  As  a  result 
of  these  experiences,  cast  fittings  are  made  symmetrical  when- 
ever possible,  as  an  unsyir. metrical  fitting  is  much  more  likely 
to  warp.  Experiments  are  being  made  with  valves  of  reduced 
area,  in  order  to  reduce  the  size  of  fittings.  This  will  partially 
reduce  warping  tendencies.  Cast  steel  and  welded  parts  are 
being  substituted   for  cast  iron  wherever  possible. 

Boilers  have  been  connected  to  headers  by  means  of  30-ft. 
bends  of  8-in.  pipe.  The  boilers  are  rated  at  520  horse-power 
each.  It  has  been  found  that  for  steam-turbine  practice  where 
there  is  a  steady  flow  of  steam,  a  S-in.  pipe  is  sufficient  to 
carry  the  steam  from  a  520-hp  boiler;  and  by  making  these 
bends  of  S-in.  pipe,  if  is  much  easier  to  connect  and  disconnect 
them  from  the  pipe  line,  on  account  of  the  greater  flexibility 
of  a  S-in.  as  compared  with  an  8-in.  pipe.  The  gaskets  used  are 
of  very  thin  copper. 

The  station,  as  originally  piped  and  described  in  the 
Electrical  World,  Feb.  4  and  11,  190S.  had  provision  for 
flooding  the   superheaters  with  which  each   Stirling  boiler  is 


equipped  so  that  the  turbines  could  be  operated  with  saturated 
steam.  This  provision  has  been  found  unnecessary,  as  there 
are  practically  no  conditions  where  saturated  steam  is  wanted 
for  the  turbines.  Saturated  steam  is,  of  course,  used  for  the 
auxiliaries,  and  on  the  boilers  supplying  the  auxiliaries  a 
separate  connection  is  made  for  this. 

No  trouble  has  been  experienced  with  rubbing  of  turbine 
blades  during  the  rapid  expansion  of  parts  when  a  turbine  is 
started  suddenly.  These  Curtis  turbines,  which  are  rated  at 
3000  kilowatts,  can  be  started  from  rest  in  90  seconds.  Prac- 
tically the  only  thing  that  limits  the  rapidity  with  which  a 
turbine  may  be  put  into  service  is  the  time  required  to  start  the 
auxiliaries. 

The  five  3000-kw  turbo-generators  in  the  Delray  plant  being 
now  fully  loaded,  a  second  plant  has  been  started  adjoining 
the  first.    The  second  plant  will  have  8ooo-kw  turbine  units. 


Steam  Auxiliary  to   Hydro-Electric  Station. 

By  Wm.  Lee  Church. 

The  subject  of  steam  auxiliary  to  a  hydro-electric  plant  needs 
representation  in  a  somewhat  different  light  from  that  in  which 
it  is  generally  understood.  Hitherto  a  steam  auxiliary  has 
largely  been  considered  a  necessary  evil,  seldom  having  a  part 
in  the  original  scheme  of  development  and  usually  installed  in  a 
more  or  less  make-shift  fashion  when  pressing  necessity  re- 
quires. When  a  hydro-electric  proposition  is  presented  to  finan- 
cial interests  about  the  first  question  is :  "How  much  power  is 
this  river  good  for?"  "Well,  it  is  good  for  a  minimum  of 
20,000  horse-power."  "Do  you  mean  that  this  is  the  absolute 
minimum  in  the  lowest  flow  of  the  dryest  recorded  year?" 
"Probably  not — in  the  extreme  low  water  of  an  occasional  year 

you  might  require  5000  horse-power  of  steam  aux" Up  go 

the  hands  in  horror  and  the  deal  is  off.  "We  want  a  water- 
power  plant,  we  don't  want  a  steam-power  plant !" 

Now,  all  this  is  very  natural.  Like  most  engineering  evolu- 
tion, the  idea  of  an  auxiliary  steam  plant  as  a  thing  to  be 
avoided  took  its  origin  in  supposed  and  seemingly  obvious 
facts.  Experience,  however,  on  the  commercial  side  of  propo- 
sitions of  this  character  has  slowly  let  in  a  dawning  light  on  the 
situation.  Engineers  and  investors  have  begvm  to  investigate 
the  actual  conditions  of  the  problems  by  balancing  cost,  opera- 
tion, maintenance,  etc.,  against  increased  revenue. .  It  is  for  the 
purpose  of  bringing  out  this  by  no  means  new,  but,  at  the  same 
time,  somewhat  cloudy  view,  that  this  article  is  written. 

For  the  sake  of  more  convincing  illustration  consider  an 
actual  case  that  has  come  within  the  writer's  practice.  A  study 
of  the  recorded  flow  of  a  certain  river  indicated  that  it  would 
produce  10,000  to  12,000  horse-power  even  in  the  extreme  low- 
water  years.  The  market  demand,  however,  was  such  that 
20,000  horse-power  could  be  utilized  if  it  could  be  continuously 
guaranteed.  The  10,000  horse-power  could  not  be  absolutely 
guaranteed  for  every  day  of  every  year,  but  the  shortage  was 
so  slight  and  so  infrequent  that  a  io,ooo-hp  development  was  per- 
fectly justifiable,  and  with  the  storage  value  of  the  lake  itself 
it  was  even  possible  to  expect  12,000  horse-power.  The  class 
of  users  for  this  power  was  such  that  occasional  slight  short- 
ages at  rare  intervals  would  be  condoned,  but  the  market  which 
demanded  the  maximum  of  20.000  horse-power  was  of  such  a 
nature  that  no  shortage  whatever  at  any  time  could  be  con- 
sidered. 

To  get  at  this  problem  recourse  was  had  to  the  available  data 
from  six  years  of  government  records,  namely,  from  1901  to 
1906,  inclusive.  1901  was  a  wet  year  and  the  natural  flow  of 
the  river  on  the  lowest  day  would  have  yielded  24.000  horse- 
power; 1906  was  almost  a  duplicate,  the  minimum  flow  being 
23,000  horse-power.  (In  all  cases  the  power  is  considered  as  24- 
hour  continuous  power.)  The  years  1902  to  1905,  inclusive, 
were  quite  variable  in  rainfall,  and  fortunately  included  the 
year  1904,  which  was  the  dryest  year  on  record  for  that  entire 
section  of  the  country. 

Taking  the  year  1902,  the  flow  was  computed  in  terms  of 
horse-power  and  tabulated.    It  was  found  that  there  were  three 
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days  in  that  period  in  which  the  flow  ran  down  to  6900  horse- 
power; 20  days  to  8350  horse-power;  30  days  to  exactly  10,000 
horse-power;  34  days  to  12,000  horse-power;  27  days  to  14,000 
horse-power;  18  days  to  16,250  horse-power;  16  days  to  18,650 
horse-power,  a  total  of  148  days  of  varying  shortage  on  the 
20,000  horse-power  basis.  There  was  no  considerable  storage, 
so  that  these  various  shortages  have  been  grouped  together  and 
the  resulting  "curve"  plotted  to  scale  as  the  zigzag  dotted  lin? 
shown  in  the  accompanying  illustration.  Now,  right  here  is 
where  somebody  will  say:  "Why,  there  you  are,  running  148 
days,  or  nearly  half  your  time,  by  steam!"    Well,  we  shall  sec. 

A  similar  study  of  1903  gave  somewhat  better  results,  whxh 
are  plotted  in  the  broken  line  on  the  chart ;  1904  was  thf  ex- 
treme year  and  gave  the  heavy  line;  1905  was  a  fairly  goon  year 
that  would  have  yielded  12,000  horsc-powcr  on  the  flow  of  the 
stream,  and  its  shortage  resulted  in  the  light  full  line  on  the 
chart. 

As  a  basis  for  this  chart  a  rectangle  was  constructed  of  whicii 
the  vertical  ordinates  represented  power  and  the  base  repre- 
sented  time.     The   area,   therefore,  of   the   complete   rectangle 
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represented  the  energy  demand,  or  20,000  Imrse-power  foi  365 
days,  equal  to  7,300,000  hp-days. 

The  point  now  to  be  observed  is  that  the  triangular  areas  in 
Ihe  corner  of  the  diagram,  bounded  by  the  two  sides  of  the 
rectangle  and  the  zigzag  line  for  each  year,  show  the  actual 
energy  shortage  in  terms  of  hp-days. 

Counting  on  the  diagram  the  respective  small  squares  in- 
cluded in  these  triangles  gave  the  following  results  in  per- 
centages, obtained  by  dividing  the  hp-days  of  shortage  by  the 
total  hp-days  representing  total  energy,  or  full  power  for  the 
total  year : 

'901  .Surplus 

1902  14.6  per  cent  shortage 

■903  II. 6 

1904  i8..1 

1905     6.1; 

1906     Surplus 

Adding  the  shortages  and  dividing  by  the  total  hp-days  for 
the  six-pear  period,  the  total  shortage  in  hp-days  for  that  whole 
period  was  8.5  per  cent.  It  is,  therefore,  apparent  that  without 
Huxiliary  resources  of  some  sort  this  river  was  strictly  an  8000 
horse-power  proposition,  or  on  a  commercial  basis,  say,  10,000 
horse-power;  whereas  if  8.5  per  cent  of  auxiliary  energy  can 
be  added  in  some  form  the  river  immediately  becomes  a  20,000 
horsc-powcr  proposition. 

Stated  concisely  in  terms  of  dollars,  the  securing  of  8.5  per 
cent  of  reserve  energy  would  double  the  income.     (Of  course, 


this  surplus  should  be  supplied,  if  possible,  by  reserve  storage 
of  water,  but  many  rivers  fail  to  yield  sufficient  storage  space 
owing  to  their  natural  formation.) 

Now  the  misapprehension  in  the  past  has  been  that  the  power 
rating  of  the  steam  plant  in  relation  to  the  total  power  rating 
of  the  hydro-plant  w'as  the  measure  of  the  shortage,  whereas 
the  measure  of  the  shortage  is  really  the  product  of  the  vary- 
ing steam  load  into  the  proportional  time  run ;  in  other  words, 
the  energy  percentage.  The  rating  of  the  steam  plant  ex- 
pressed in  horse-power  bears  no  relation  whatever  to  the  earn- 
ing capacity  of  the  development  as  a  whole,  except  in  so  far  as 
is  represented  by  interest  and  depreciation  on  its  cost — and,  of 
course,  its  extra  operating  charge. 

Turn  again  to  the  chart  and  note  that  had  power  rating  been 
the  true  measure  of  relative  value,  the  so-called  shortage  in 
the  years  1903  and  1905  would  have  been  practically  10,000 
horse-power,  and  in  the  years  1902  and  1904  the  shortage  would 
have  been  13,000  horse-power,  scaling  down  from  the  top  of 
the  chart.  The  tendency  hitherto  has  been  to  say,  "This  de- 
velopment is  one-half  to  two-thirds  steam  and  we  don't  want 
anything  to  do  with  it."  I  hope  it  has  been  shown  that  the  true 
expression  would  be,  "This  development  requires  only  8  per 
cent  of  steam  energy  to  double  the  income  and,  therefore,  is 
worth  looking  into." 

To  turn  the  matter  around  once  more,  so  as  to  get  it  in  still 
another  practical  light,  it  appears  that  this  development  should 
have  been  equipped  with  about  one-half  its  rating  as  a  steam 
auxiliary.  This  would  take  care  of  the  years  1903  and  1905, 
and  with  the  usual  margin  allowable  for  overload,  would  have 
pulled  through  the  lowest  years  of  1902  and  1904.  The  effect 
of  this  additional  investment  would  be  to  double  the  gross 
income  of  the  plant  as  a  whole. 

Now  it  is  at  once  seen  that  good  engineering  would  dictate 
the  installation  of  a  steam  auxiliary  not  along  the  line  of 
refined  economy  at  all.  Expensive  boilers,  economizers,  com- 
pound engines  and  economy  adjuncts  generally  should  be  rigor- 
ously excluded  in  such  a  plant.  Some  rugged  form  of  engine 
capable  of  "standing  grief"  under  overload  would  be  the  proper 
type.  It  might  be  single-expansion,  while  a  condenser  and  a 
heater  would  be  about  the  only  allowable  economy  adjuncts. 
Just  where  this  line  should  be  drawn  would  only  appear  in  the 
study  of  each  individual  case,  but  the  governing  principle  is 
that  inasmuch  as  the  time  of  service  in  a  period  of  years  is  so 
insignificant,  the  value  of  the  coal  saved  b}'  compounding,  etc., 
must  be  balanced  against  interest  and  depreciation  on  the  plant 
and  the  e.\tra  space  required.  It  is  the  province  of  the  engi- 
neer to  determine'  this  question  closely  in  connection  with  each 
proposition  and  on  its  merits. 

Having  led  up  to  this  point,  it  becomes  self-evident  that  so 
far  from  a  steam  auxiliary  being  a  burden  upon  and  a  detri- 
ment to  the  commercial  proposition,  it  may,  instead,  be  the 
largest  earning  factor  in  it.  The  hydraulic  development  and  the 
land  arc  fixed  items,  and  are  usually  one  of  the  largest  elemeffts 
ill  the  total  cost  of  development.  Now  in  this  particular  case 
this  part  of  the  investment  would  have  yielded  an  income  due 
to  only  10,000  horse-power,  whereas,  aided  by  steam  auxiliary. 
it  would  have  yielded  20.000  horse-power.  As  a  rough  state- 
ment, and  in  other  words,  to  develop  only  10.000  horse-power 
the  total  investment  would  have  been,  say.  $175  per  horse- 
power. By  adding  the  cost  of  a  plain  steam  plant  of  the 
simplest  character,  the  whole  proposition  is  raised  to  ao.ooo 
horse-power  on  an  earning  basis,  and  Ihe  investment  cost  is 
dropped  to,  say,  $125  per  horse-power. 

This  summation  is  really  all  there  is  to  the  subject.  Proper 
consideration  will  lead,  it  is  hoped,  to  a  more  careftil  investiga- 
tion of  every  hydraulic  development  on  the  basis  of  its  energy 
output  value  over  a  series  of  years,  when  aided  by  a  steam  ■ 
auxiliary  (storage  assumed  as  unavailableV  and  in  the  light  of 
the  total  investment  per  horse-power:  and,  second,  to  a  more 
intelligent  designing  of  the  auxiliary  steam  plants,  considered, 
not  as  a  monument  to  the  engineer,  but  as  an  investment,  held 
rigidly  down  to  those  lines  which  will  produce  the  largest  net 
returns  to  the  owners  on  the  equipment  as  a  whole. 
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COMMERCIAL    FEATURES    OF    SIXGLE-PHASE    INDUCTION     MOTORS. 

Single-phase  induction  motors  are  used  in  small  sizes  on  the 
lines  of  every  alternating-current  system.  The  numerous  small 
energy  consumers,  such  as  butchers,  ice-cream  makers,  drug- 
gists, etc.,  want  small  motors  rated  at  5  horse-power  or  less, 
and  due  to  reasons  to  be  herein  discussed,  a  single-phase  in- 
duction machine  is  usually  installed. 

There  are  in  generail  two  types  of  single-phase  induction 
motors  in  common  use ;  that  is,  the  machine  which  starts  up 
from  rest  due  to  a  phase-splitting  coil,  and  the  one  which 
starts  as  a  repulsion  motor. 

The  split-phase  starting  motor  is  very  satisfactory  for  oper- 
ating individual  sewing  machines,  buffing  machinery,  wood 
lathes,  etc.  This  type  of  motor  was  the  first  and  easiest  solu- 
tion to  the  problem  of  rendering  a  single-phase  induction  motor 
self-starting.  The  motor  is  a  polyphase  induction  machine 
which  is  supplied  with  two  currents  differing  in  phase,  which 
produce  a  starting  torque.  To  apply  this  machine  to  loads 
which  are  hard  to  start,  such  as  a  loaded  line  shaft  or  other 
heavy  starting  load,  another  ingenious  device  was  brought  to 
bear.  A  pulley  was  designed  which  at  standstill  or  low  speeds 
is  loose  on  the  shaft,  but  under  sufficiently  high  speeds  is 
gripped  to  the  shaft  by  a  centrifugally  operated  clutch.  This 
latter  device  enabled  the  motor  to  attain  almost  synchronous 
speed  before  the  load  was  started,  giving  it  work  at  or  near  the 
maximum  of  its  torque  characteristic.  Thus  fully  prepared  by 
"curative  medicines,"  the  machine  was  built  and  advocated  by 
engineers  because  there  seemed  no  better  solution  to  the  prob- 
lem. To  those  men  and  engineers  who  understand  the  limita- 
tions of  the  machine  and  use  it  in  the  proper  places,  surpris- 
ingly satisfactory  performance  is  attained. 

The  split-phase  motor  is  on  the  market  to-day  in  large 
numbers,  and  is  supported  by  some  of-  the  best  companies. 

Other  engineers  were  at  work,  however,  at  about  the  same 
time  on  the  alternating-current  motor  of  the  repulsion  type. 
The  characteristics  of  the  repulsion  motor  are  practically  the 
same  as  those  of  the  direct-current  series  motor,  so  that  a 
combination  of  repulsion  motor  for  speeds  from  zero  to  syn- 
chronism or  thereabouts,  with  a  single-phase  induction  motor 
for  normal  near  synchronous  speed  operation  has  proved  ad- 
vantageous. Thus,  high  starting  torque  is  obtained  together 
with  small  speed  variation  from  full-load  to  no-load.  The 
latter  machine  finds  its  peculiar  field  in  driving  water  pumps, 
printing  presses,  machine  tools  of  all  types,  and,  while  cover- 
ing the  entire  field  of  small  energy  users,  its  operating  charac- 
teristics are  such  as  to  adapt  it  especially  to  all  classes  of 
loads  where  high  starting  torque  is  necessary. 

Operators  of  direct-current  machinery  are  accustomed  to  be- 
lieve that  heavy  overloads  of  from  50  to  100  per  cent  for  short 
intervals  are  not  to  be  feared.  Single-phase  machines  will  not 
meet  the  demands  for  overload  outlined  above,  and  it  is  cus- 
tomary to  install  motors  of  slightly  larger  rating  when  replac- 
ing direct-current  motors  with  either  of  the  above  types  of 
ingle-phasc  induction  motors. 

The  small  ability  for  overload  possessed  by  the  single-phase 
machine  is  not  inherently  due  to  the  design  nor  to  the  special 
features  necessary  in  producing  a  self-starting  motor.  Motors 
arc  usually  rated  and  designed  to  give  the  maximum  efficiency 
at  full  load.  Moreover,  the  maximum  power-factor  occurs 
at  approximately  full  load.  .\n  increase  of  load  increases 
materially  the  internal  copper  losses  of  the  machine  due  to  the 
larger  load  current.  The  load  losses  are  greater,  Hue  to  lower 
speed,  or  greater  slip.  and.  what  is  more  vital,  there  is  no 
longer  a  uniform  rotating  field,  further  decreasing  the  torque 
and  output.  The  repulsion-starting  single-phase  machine  has 
its  limitations,  however,  for  which  allowance  must  be  made. 
The  addition  of  a  commutator  to  an  induction  motor  is  not  an 
ideal  solution  to  the  problem.     .\  commutator  immedinlrly  sug- 


gests  troubles  from  sparking,  brush  setting  and  the  need  of 
close  attention.  This  is  the  point  which  is  attacked  by  engi- 
neers and  central-station  men,  the  point  which,  theoretically  at 
least,  lowers  the  value  of  the  motor. 

Practically,  the  manufacturers  of  the  repidsion-starting 
motor  place  the  commutator  so  as  to  discourage  any  attention, 
expert  or  mediocre,  and  with  the  result  that  the  motors  are 
operating  satisfactorily  in  pump  houses,  grist  mills  and  laun- 
dries with  infrequent  attention  even  from  the  oil  can. 

All  single-phase  induction  motors  have  the  advantage  over 
direct-current  machines  in  that  they  may  be  started  by  simply 
closing  die  switch.  The  rush  of  current  at  starting  ranges 
from  two  to  three  times  the  full-load  current  with  a  torque 
at  starting  equal  to  the  full-load  torque.  Here  is  where  the 
repulsion-starting  type  has  the  advantage.  At  starting  it  can 
exert  five  times  the  full-load  torque,  and  its  torque  character- 
istic closely  resembles  that  of  a  direct-current  cumulative  com- 
pound motor.  Since  a  starting  device  is  unnecessary,  these 
motors  are  practically  "fool  proof,"  and  may  be  placed  in  the 
hands  of  any  one  who  can  throw  a  switch.  The  small  energy 
user  prefers  such  a  machine.  The  central  station  man  prefers 
the  motor  for  this  reason,  and  also  for  others ;  he  can  install 
one  transformer  to  take  care  of  it,  thereby  reducing  the  all-day 
iron  losses,  a  less  expensive  meter,  and  much  less  extensive 
wiring  than  would  be  possible  if  a  polyphase  motor  were  sup- 
plied. It  goes  without  saying  that  for  a  single-phase  supply 
circuit  these  motors  must  be  used.  For  installation  of  over 
5  horse-power  on  polyphase  lines,  polyphase  induction  motors 
are  installed.  In  some  cases  single-phase  induction  motors  are 
allowed,  and  recommended  when  rheostats  are  used  to  limit 
the  starting  torque  to  lOO  per  cent  of  the  full-load  intake. 

.\  flagrant  case  of  misinformed  salesman  engineering  came 
to  the  writer's  notice  during  the  past  few  months,  which  illus- 
trates the  troubles  a  man  well  acquainted  with  direct-current 
machinery  may  find  on  the  alternating-current  side.  A  direct- 
current  4-hp  motor  was  successfully  driving  a  small  pump 
which  required  frequent  starting  and  stopping.  It  became 
necessary  to  replace  this  machine  with  a  single-phase  motor. 
A  representative  of  a  well-known  company  recommended  a 
certain  single-phase  motor,  and  took  the  order  for  a  4-hp  ma- 
chine. The  motor  duly  arrived,  was  installed  and  shortly 
afterward  burned  out.  A  representative  of  a  rival  company 
guaranteed  his  motor  to  do  the  work  and  replaced  the  last 
machine  with  a  new  4-hp  motor.  It  required  onPy  a  few  hours 
to  put  the  latter  motor  on  the  "burned-out  list,"  and  being 
guaranteed  the  salesman  replaced  it  with  a  5-hp  motor  of  the 
same  type ;  the  latter  lasted  only  slightly  longer  than  cither 
of  the  former  motors.  It  is  jieedlcss  to  point  out  that  these 
machines  were  split-phase  motors,  and  as  such  did  not  have 
sufficient  starting  torque  \o  start  the  pump  without  drawing 
large  current  for  a  long  time. 

An  engineer  who  recognized  the  differences  between  the 
various  single-phase  motors  commended  the  use  of  a  repulsion- 
starting  type  of  motor.  The  central  station  manager  in  that 
town  knows  more  about  alternating-current  motors  now.  but 
his  experience  was  costly. 

Lincoln.  Xf.p.  A\  L.  IIollistfr. 


IXSULATIO.V     BETWEEN     COMMUTATOR    BARS. 

From  time  10  time  I  have  noticed  requests  for  information 
on  substances  suitable  for  repairing  the  burnt  insulation  be 
twecn  commutator  bars.  The  answers  usually  recommend 
powdered  mica  and  some  shellac  or  other  insulating  varnish  as 
a  binder.  Xo  doubt  this  mixture  should  give  almost  as  good 
results  as  the  original  mica  itself.  I  have  never  tried  it,  how- 
ever, and  hence  cannot  say  how  good  the  results  might  be. 
It  may  be  interesting,  however,  to  give  the  coinposition  of 
another  insulating  compound  that  I  have  tried  and  which  gave 
good  results.  The  burned  insulation  between  the  commutator 
bars  must  first  be  dug  out  and  the  cavity  thoroughly  cleaned. 
Then  a  thin  paste  of  litharge  and  glycerine  is  poured  into  the 
cavity.     A  soldering  iron  or  a  small  blow  torch  should  llun  be 
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used  to  heat  the  mixture  until  it  is  thoroughly  baked.  When 
the  compound  has  hardened  sufficiently  it  may  be  filed  down 
smooth  and  even  with  the  commutator  surface.  It  might  be 
well  before  applying  the  paste  to  test  the  bars  to  make  certain 
that  the  short  circuit  has  been  removed.  Holes  plugged  with 
this  mixture  have  never  given  any  trouble  since. 
Syracuse,  N.  V.  H.  B.  Baker. 

the  care  of  commutators. 
If  maximum  efficiency  in  the  running  of  direct-current  ma- 
chinery is  to  be  obtained  with  the  minimum  of  expense,  the 
maintenance  of  commutators  and  brushes  must  be  given  due 
consideratioh.  It  is  no  longer  considered  good  policy  to  wait 
until  there  is  a  fine  display  of  pyrotechnics  before  giving  the 
commutator  or  brushes  attention.  It  is  also  quite  inconvenient 
to  take  out  an  armature  from  a  motor  or  dynamo  to  send  it 
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FIGS.    I    AND  2. — COMMUTATOR  CLEANERS. 

away  for  the  purpose  of  turning  down  the  commutator;  and  it 
is  the  purpose  of  the  writer  to  describe  some  home-made  and 
some  commercial  devices  for  keeping  the  commutator  in  condi- 
tion and  for  repairing  it  without  removing  the  armature  shaft 
from  its  bearings.  It  is  taken  for  granted  that  the  brushes  are 
in  their  proper  position  and  they  have  been  carefully  fitted  to 
the  commutator  by  means  of  sandpaper  in  the  usual  manner. 
A  good  running  commutator  should  present  a  dark,  glossy 
appearance,  free  from  scratches.  Too  much  attention  cannot 
be  given  to  the  commutator  and  brushes,  and  their  proper  or 
improper  condition  is  an  index  of  the  competency  or  incom- 
petency of  the  attendants.  The  habit  of  caring  properly  for  a 
commutator  is  easily  acquired  by  any  careful  man,  and  it  is 
well  to  remember  that  prevention  is  much  better  than  cure  for 
troubles  of  this  kind.  The  attendant  should  make  certain  that 
the  armature  oscillates  in  its  bearings  while  running,  as  this 
•will  greatly  lengthen  the  life  of  both  the  commutator  and  bear- 


FIG-    3-— DEVICE    FOR    SANDPAPERING    COMMUTATOR. 

ings.  In  large  machines  mechanical  oscillators  are  sometimes 
provided  for  this  purpose  so  as  to  prevent  the  brushes  from 
wearing  grooves  in  the  comtnutator. 

The  commutator  should  be  cleaned  regularly  with  a  doth 
slightly  moistened  with  light  mineral  oil.  A  touch  of  vaseline 
may  also  be  applied  from  time  to  time  for  lubrication  pur- 
poses. Where  the  commutator  has  become  quite  dirty  or 
slightly  roughened,  it  may  be  smoothed  by  using  sandpaper. 
This  may  best  be  applied  by  means  of  some  handy  device.     A 


useful  tool  may  be  made  up  of  a  piece  of  well-seasoned  pine 
shaped  to  fit  the  commutator  and  provided  with  a  handle.  The 
sandpaper  is  fastened  to  the  wood  by  tacking  it  to  the  ends, 
and  should  be  bent  up  along  the  edge  of  the  wood  for  this 
purpose. 

Another  useful  device  for  this  purpose  is  shown  in  Fig.  I 
herewith.  One  end  of  the  sandpaper  or  polishing  cloth  is  in- 
serted under  the  clip  at  the  front  end  and  the  cloth  is  then 
turned  back  under  the  flexible  backing  and  applied  to  the  com- 
mutator. The  flexible  backing  is  made  in  such  a  manner  that  it 
easily  adapts  itself  to  the  curve  of  the  commutator,  but  will 
not  fall  into  depressions  on  the  surface.  Thus,  the  whole  sur- 
face is  evenly  scoured  and  afterwards  polished. 

•A  novel  appliance  for  sandpapering  a  commutator  which  is 
designed  to  avoid  the  necessity  of  holding  a  piece  of  sand- 
paper against  the  commutator  by  hand,  which  is  a  very  tire- 
some operation,  is  shown  in  Fig.  3.     The  device  consists  of  a 


FIG.   4. — HOLYSTONE   FOR  COMMUTATOR. 

bracket  of  wrought-iron  f^  in.  thick,  held  against  the  pillow 
block  by  four  lag  screws.  Inside  this  bracket  a  long  iron  bar 
with  forged  lever  and  a  slot  running  almost  its  entire  length  is 
held  by  means  of  a  bolt.  The  sandpaper  is  fastened  to  a 
wooden  block  at  the  end  of  this  bar.  The  method  of  holding 
the  bar  in  the  bracket  keeps  the  sandpaper  in  a  plane  at  right- 
angles  to  the  diameter  of  the  commutator  so  that  the  surface 
will  always  be  flat.  At  the  same  time  the  pressure  can  be 
easily  regulated  by  the  handle. 

Frequently  a  commutator  which  appears  so  rough  as  to  re- 
quire turning  may  be  placed  in  satisfactory  condition  by  stoning. 
A  holystone  can  be  placed  in  a  holder  of  convenient  shape  and 
size  as  shown  in  Fig.  4,  and  one  of  the  long  surfaces  made  to 
fit  the  curvature  of  the  commutator.  The  handle  of  this 
holder  should  be  arranged  so  that  the  attendant  who  uses  it 
can  hold  it  with  comfort  and  safety.  A  stone  of  this  kind  is 
preferable  to  sandpaper,  as  it  will  not  dip  into  all  the  low 
places  of  the  commutator  arul  will  usually  reduce  high  bars  and 
avoid  the  use  of  the  turning  tool.  If  the  sandstone  is  rather 
coarse,  it  may  be  desirable  in  finishing  the  surface  of  the  com- 
mutator, to  line  the  rubbing  surface  of  the  stone  with  a  sheet 
of  fine  sandpaper.  The  commutator  may  be  given  a  buff  finish 
by  simply  turning  the  sandpaper  over.  The  use  of  a  commuta- 
tor turning  tool  will  decrease  the  radial  depth  of  the  com- 
mutator appreciably,  while  the  holystone  will  wear  the  commu- 
tator much  less.  The  process  of  stoning,  sandpapering,  etc..  sets 
free  a  large  amount  of  grit  and  dust  so  that  the  windings  and 
leads  should  be  protected  as  far  as  possible.  A  cloth  head  may 
be  placed  over  the  commutator  leads  and  bound  securely  to  the 
commutator  and  to  the  edge  of  the  armature.    A  long-hair,  stiff 


FIG.   5. — COMMUTATOR  WITH   GROOVED   MICA. 

bristle  brush  or  duster  may  be  used  to  dislodge  the  dust  and  , 
dirt,  or,  better  still,  a  bellows  or  a  jet  of  compressed  air. 

A  particularly  effective  way  of  treating  flat  or  blackened  com- 
mutators is  to  use  an  ordinary  three-cornered  file  and  file  out 
the  mica  between  bars'  until  the  file  touches  on  both  bars  as 
indicated  in  Fig.  5.  A  commutator  treated  in  this  way  will 
usually  wear  true  and  bright,  and  will  give  less  trouble  from 
short-circuiting  than  one  in  which  the  mica  is  left  in  the  usual 
condition.    The  dust  does  not  stay  in  the  slot,  and  as  the  sur- 


December  7,  1907. 


ELECTRICAL      WORLD 


1113 


face  of  the  mica  will  measure  about  twice  as  much  as  in  the 
usual  way,  the  insulation  between  bars  is  higher.  An  explana- 
tion of  this  may  be  that  many  commutators  are  assembled  with 
too  hard  a  grade  of  mica,  and  the  copper  wearing  faster  than 
the  n»ica  causes  the  surface  to  become  uneven,  hence  the  flash- 
ing and  bucking  which  flatten  the  commutator.  This  method  of 
treating  commutators  is  especially  recommended  in  cases  where 
motors  or  generators  have  more  than  one  coil  per  slot  in  the 
armature. 

Fig.  2  shows  a  device  for  cleaning  commutators.  It  con- 
sists of  a  wooden  base  having  affixed  at  one  end  a  tightening 
device  and  on  the  other  end  is  a  recess  containing  a  dust  box 
for  collecting  the  copper  dusL  The  grinding  cloth;  preferably 
of  carborundum,  rests  on  an  elastic  cushion  and  can  be  easily 
removed  and  renewed  by  releasing  it  from  the  tightening  device. 
The  dust  box  is  provided  with  a  strip  of  rubber  which  im- 
pinges  on   the  commutator   so  as   to   rub  off  the   dust  which 


FIG.    6. — COMMUTATOR    GRINDER. 

clings  to  it,  and  it  is  further  enforced  by  a  brush  placed  di- 
rectly in  back  of  it.  The  rubber  is  housed  in  a  wooden  batten 
somewhat  similar  to  a  weather  strip.  A  long,  pivoted  handle  is 
provided  so  that  the  device  may  be  fulcrumed  at  some  con- 
venient point  in  order  to  obtain  sufficient  pressure  to  bear  on 
the  commutator  surface. 

A  commutator  which  has  become  eccentric,  or  has  high  or 
low  bars,  or  in  which  the  insulation  between  segments  projects 
beyond  the  surface  of  the  bars  should  be  turned  or  ground 
down  until  the  inequalities  of  the  surface  have  been  removed. 
This  may  be  done  by  means  of  many  special  commutator  tools 
which  enable  one  to  turn  down  or  grind  down  the  commutator 
without  removing  the  armature  from  the  frame.  Some  of  the 
devices  use  files  for  this  purpose ;  but  the  writer  does  not 
favor  the  use  of  a  file  except  in  extreme  cases.  Many  of  the 
grinding  tools  also  use  emery  wheels,  but  these  are  open  to 
objection  because  the  emery  is  apt  to  inj-.:re  the  insulation  be- 
tween the  segments.  Carborundum  is  to  be  preferred  for  this 
purpose,  as  it  is  a  non-conductor  and  possesses  better  cutting  or 
grinding  qualities  than  emery.  The  writer  is  not  very  con- 
versant with  the  turning  tool  attachments,  of  which  there  are 
many,  and  so  will  confine  himself  to  some  of  the  grinding  tools. 

Fig.  6  shows  one  of  the  simplest  commutator  truers,  which 
is  applied  by  hand.  The  abrasive  surfaces  are  self-adjusting 
to  any  radius,  the  outer  blocks  are  fixed  while  the  center  block 
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FIG.   7. — COMMIJTATOR  TRtJINC  DEVICE. 

is  movable  by  the  hand  lever  so  as  to  adapt  itself  to  any  curve. 
The  abrasive  substance  contains  no  emery  and  having  three 
points  of  bearing,  it  necessarily  cuts  true.  Fig.  7  shows  a  com- 
mutator truing  machine  in  which  the  grinding  wheel  spindle  is 
driven  by  means  of  a  round  belt  passing  around  the  commu- 
tator or  shaft.    The  grinding  wheel  spindle  is  slotted  to  allow 


of  lateral  movement  of  the  wheel  across  the  face  of  the  commu- 
tator. The  feed  is  controlled  by  hand,  the  depth  of  cut  being 
set  by  means  of  an  eccentric  gear.  The  grinding  wheel  is  of 
carborundum,  and  the  device  is  provided  with  suitable  clamps 
for  affixing  it  to  the  rocker  journal  or  framework  of  the 
generator  or  motor.    Another  machine  having  a  clamp  arrange- 


FIG.   8. — COMMUTATOR  GRINDING    MACHINE. 

ment  for  attaching  it  to  the  brush-rocker  journal  is  shown  in 
Fig.  8.  Where  no  rockers  are  used,  the  machine  is  fastened 
to  the  nose  of  the  outer  bearing.  Distance  rings  of  different 
sizes  are  used  when  necessary  to  fit  various  sizes  of  rockers. 
In  working,  the  grinding  spindle  is  driven  direct  by  means  of  a 
specially  prepared  rubber  friction  wheel  running  on  the  com- 
mutator. The  grinding  wheel  moves  to  and  fro  across  the  face 
of  the  commutator  and  in  all  except  the  hand-feed  machines  is 
automatically  reversed  at  each  end,  being  so  constructed  that 
stops  can  be  set  as  in  a  planing  machine,  grinding  the  surface 
right  up  to  the  connecting  wires  and  back  to  the  edge.  The 
grinder  runs  in  a  direction  opposite  to  that  of  the  commutator. 
Brooklyn,  N.  Y.  C.  J.  Thomas. 


A    NOVELTY    IN    ELECTROLIERS. 

An  interesting  novelty  in  electric  standards  and  fixtures  is 
shown  herewith.  In  the  device  a  certain  portion  of  the  fixture 
moves  to  another  position  as  the  lamp  lights,  thus  causing  the 
electrolier  to  assume  a  different  aspect,  according  to  whether 
the  lamp  is  lighted  or  extinguished. 

The  movement  is  accomplished  by  means  of  a  small  sole- 
noid A  suitably  arranged,  which  is  controlled  by  the  lamp 
switch,  so  that  the  action  is  entirely  automatic;  the  movable 
member  resuming  its  position  as  soon  as  the  lamp  switch  is 
turned  to  extinguish  the  lamp. 

The  artistic  effects  which  may  be  obtained  from  this  simple 
movement  are  innumerable.  A  button  is  pressed  and  the 
bronze  hall  figure  of  a  sturdy  yeoman  swiftly,  yet  without 
vibration  or  shock,  swings  a  lighted  lantern  high  above  his 
head,  where  it  remains  until  the  switch  is  again  operated,  when 
the  extinguished  lantern  is  returned  to  his  side.  In  this  case 
the  arm  is  pivoted  at  the  shoulder.  A  short  shaft  extends  in- 
wardly and  is  fitted  with  a  yoke.  To  this  is  fastened  the  sole- 
noid core  and  the  counterweight.  In  this  instance  a  dash- 
pot  is  used  to  regulate  the  action,  and  in  all  of  the  various 
applications  of  the  device  the  weight  of  the  movable  member 
is  counteracted  by  weights  or  springs. 

A  tasteful  urn  or  vase  is  fitted  with  lamps  and  the  solenoid 
auxiliary.  When  a  switch  is  turned,  the  upper  portion  of  the 
urn  rises  some  3  ins.,  forming  the  shade  of  a  very  attractive 
electrolier.  The  drooping  petals  covering  a  single  lamp  in 
its  socket  expand  as  the  electricity  is  turned  on,  forming  an 
excellent  shade.  The  mouth  of  a  dragon  or  griffin  opens  as  a 
switch  is  turned  and  a  lamp  protrudes.     Similarly  the  doors  of. 
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a  quainl  English  inn  open  when  a  button  is  pressed  and  a 
damsel  appears  with  a  cheerful  light  upraised. 

Though  its  adaptation  to  ornamental  standards  and  newels 
has  thus  far  received  most  attention,  the  device  has  other 
advantages. 

In  desk  fixtures  or  on  walls  where  space  is  limited,  it  may 
be  so  arranged  that  the  lamp  emerges  from  a  recess  when  the 
switch  is  turned  and'  automatically  recedes  when  turned  off. 
A  shade  designed  to  cover  the  opening  leaves  the  wall  flush. 

The  mechanism  is  in  all  cases  very  simple  and  the  additional 
energy  required  is  kept   at  a  minimum.     Where  solenoids  of 


NOVEL    ELECTROLIER. 


considerable  size  arc  used,  these  are  arranged  to  cut  off  auto- 
matically when  the  action  is  complete  and  the  core  is  held  in 
place  while  the  lamp  is  burning  by  a  small  retaining  magnet. 
In  the  illustration  the  letters  have  the  following  significance: 
A  is  the  solenoid ;  B  is  the  core ;  C  is  a  pivot ;  D  is  the  con- 
nection of  lower  jaw  to  core;  E  is  an  iron  counterweight;  F 
are  the  wires;  G  shows  the  connections  to  the  solenoids,  and  A^ 
is  a  spring. 
QuiNCY,  Mass.  R.   P.  Irving. 


NOVEL  CONDENSIXG   EQUIPMENT. 

A  very  complete  and  somewhat  unusual  system  is  in  use  in 
this  city  for  condensing  the  exhaust  from  the  engines  and  for 
cooling  the  condensing  water,  the  supply  being  taken  from  the 
river.  There  are  live  units  in  the  engine  room,  three  of  1300 
horse-power  and  two  of  2400  Itorse-power.  Admiralty  jet 
condensers  are  used  in  connection  with  the  three  small  units 
and  for  the  two  large  engines  condensers  with  a  capacity  of 
60,000  lbs.  of  steam  per  Hbur  are  installed.  A  third  condenser 
of  the  same  size  is  connected  so  that  it  may  be  used  on  one  of 
the  large  engines  or  any  of  the  small  engines.  Before  the 
installation  of  the  present  system,  much  trouble  was  experi- 
enced when  the  river  was  muddy,  with  the  sand  cutting  out 
the  condensers.  The  new  arrangement,  with  one  large  condenser 
constantly  in  reserve,  will  provide  against  any  possibility  of 
shut  down  from  sand  troubles.  An  intake  reservoir  12  ft. 
wide  and  24  ft.  long  is  carried  down  24  ft  to  bed  rock  and  is 
provided  with  screens  on  the  river  side  and  on  one  end,  through 
which  water  enters  from  the  adjoining  sand  formation.  .\ 
settling  basin  8  ft.  .x  s  ft.  adjoins  the  reservoir  and  is  carried 
down  to  bed  rock.  Water  that  is  drawn  directly  from  the 
river  has  a  chance  to  settle  in  this  basin,  and  is  then  carried 
into  the  intake  reservoir  through  a  gate.  A  centrifugal  pump 
with  a  capacity  of  2500  gals,  per  minute  pumps  the  sand  and 
sediment  from  the  basin  into  the  river.  From  the  reservoir 
the  water  flows  naturally  through  a  concrete  conduit  6  ft.  wide 
X  14  ft.  high,  resting  on  bed  rock,  to  the  side  of  the  boiler  room 
basement.  From  that  point  three  l4-in.'  pipes  carry  the  con- 
densing water  to  the  engine  room,  to  the  large  condensers.  The 
small  condensers  are  connected  separately  by  lo-in.  pipes  with 
a  14-ft,  X  14-ft.  reservoir.  The  discharge  from  these  three 
small  condensers  is  carried  through  a  pipe  of  increasing  size 
and  empties  in  a  30-in.  pipe  that  also  receives  the  dischar.ge 
from  one  of  the  large  engines  and  the  reserve  condenser 
when  it  is  in  use.  This  reserve  condenser  is  connected 
directly  with  the  small  condensers  by  means  of  i6-in. 
pipes  through  an  i8-in.  and  a  20-in.  header.  The  30-in.  pipe 
and  a  20-in.  pipe  from  the  condenser  of  the  other  large  engine 
empty  into  an  open  hot-water  reservoir  outside  the  building 
that  is  8  fl.  wide  and  10  ft.  deep.    From  this  reservoir  the  hoi 


water  is  raised  by  centrifugal  pumps  to  the  cooling  tower  and 
discharged  into  a  4-ft.  brick  conduit  and  cast-iron  pipe,  or  by 
opening  a  gateway  passes  directly  into  the  4-ft.  pipe.  In  this 
pipe  the  water  flows  by  gravity  to  the  river  or  may  be  diverted 
by  a  gate  into  a  6-in.  conduit  to  the  reservoir  connecting  .with 
the  small  condensers  and  from  these  it  runs  to  the  intake 
reservoir,  thus  completing  the  circuit.  By  this  arrangement 
when  the  river  is  clean  and  suitable  for  condensing  purposes, 
the  cooling  tower  may  be  cut  out  and  the  water  permitted  to 
discharge  into  the  river.  In  case  the  sand  and  dirt  in  the  river 
make  the  water  unsuitable  for  condensing  purposes  the  cooling 
tower  may  be  brought  into  service  and  the  same  water  circulated 
continuously.  The  cooling  tower  has  a  capacity  of  15,000  gals 
per  minute.  It  is  50  ft.  high  and  has  a  base  dimension  of 
20  ft.  by  go  ft.  .\cross  the  lower  portion  of  the  tower  and 
staggered  in  position  are  arranged  over  300  planks.  These 
are  set  6  ins.  apart,  with  8-in.  vertical  spaces.  Each  plank  con- 
sists virtually  of  nine  54-in.  x  6-in.  wooden  strips,  fastened  with 
end  and  intermediate  2-in.  x  4-in.  cross  pieces,  so  that  five  of 
the  strips  form  the  top  of  the  plank  and  four  the  bottom. 
Two-inch  pieces  are  provided  between  the  strips  and  the  top 
and  bottom  spaces  are  staggered.  The  hot  water  from  the 
condensers  is  raised  to  the  top  of  the  tower  and  falling  onto 
the  planks,  is  broken  into  a  fine  spray  by  the  time  it  drops 
from  plank  to  plank  and  reaches  the  bottom.  The  water  heats 
the  air  in  the  top  portion  of  the  tower  and  thus  creates  a  natural 
draft  upward,  cool  air  entering  at  the  bottom  and  passing  up 
through  the  descending  water  spray.  The  water  thus  passes 
out  at  the  bottom  comparatively  cool.  The  tower  is  built  en- 
tirely of  wood,  exc'ept  the  covering  for  the  sides,  which  consists 
of  corrugated  iron.  The  two  centrifugal  pumps  used  to  force 
the  water  to  the  top  of  the  tower  are  electrically  driven. 
Denver,  Col.  J.  F.  Locan. 


AN    INTERESTING   PKOISLE.M. 

The  town  of  Willoughby,  Ohio,  will  soon  find  itself  in  trouble 
unless  it  immediately  proceeds  to  put  in  adequate  waterworks 
and  electric  light  service,  both  of  which  are  at  present  owned 
by  the  corporation  of  Willoughby. 

Some  time  since  it  was  voted  to  sewer  the  village  and  an 
elaborate  system  of  double  sewerage  is  now  in  course  of  installa- 
tion; a  storm  sewer  of  large  pipe  being  run  along  most  of  the 
streets  and  a  sanitary  sewer  being  placed  immediately  adjacent 
to  the  sform  sewer.  The  sanitary  sewer  is  of  smaller  pipe  and 
both  sewers  have  a  common  outlet  a  mile  or  two  long,  at  some 
distance  below  the  village. 

The  sewer  system  is  approaching  completion,  buildings  are 
being  connected,  and  soon  the  system  will  be  ready  for  use.  but 
here  the  first  part  of  the  problem  presents  itself  as  follows: 
The  location  of  the  streets  of  the  village  is  such  that  almost 
every  one  of  the  sewers  terminates  in  a  dead-end  of  pipe,  and 
almost  every  sewer-branch  requires  an  automatic  flush  tank 
for  the  proper  flushing  or  washing  out  of  that  particular  sewer. 
The  amount  of  water  required  daily  by  each  flush-tank  is  com- 
paratively small,  but  the  entire  number  of  flush-tanks  make 
necessary  an  additional  daily  supply  of  10.000  gals,  of  water 
for  their  proper  operation. 

The  connection  of  the  houses  with  the  sewer  system,  the 
opening  of  many  new  bathrooms,  wash  basins  and  other  water- 
using  devices  will  result  in  the  citizens  of  Willoughby  using 
considerably  more  water.  .\t  a  mass  meeting  of  the  citizens,  on 
Nov.  2,  the  attorney  of  the  village  corporation  told  the  citizens 
flatly  that  the  present  municipal  water  pumping  and  electric 
installation  "would  not  supply  enough  water  to  extinguish  a 
brush-heap,  much  less  to  meet  the  demands  of  a  serious  fire."  • 
The  electric  installation  is  operated  far  beyond  its  rating  and 
may  break  down  at  any  moment,  leaving  the  town  in  darkness. 

The  present  water  supply  is  obtained  from  a  river  which 
flows  through  an  alluvial  valley  lined  with  mostly  clay  and  soft 
shale.  The  condition  of  the  water  during  a  storm  must  be  seen 
\o  be  appreciated.  .\  gravity  system  is  used,  and  the  storage 
reservoir  is  supplied  by  a   10-in.   pump,  which   in   turn   i^   roii- 
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nected  to  an  8-in.  supply  pipe,  both  having  been  in  service  15 
years.  All  the  pumping  must  be  done  in  the  day  time,  as  at 
night  the  boilers  must  be  used  for  furnishing  steam  for  driving 
the  electric  light  plant. 

The  electric  generator  is  an  old-tiiner,  and  has,  according  to 
the  report  of  examining  engineers,  an  efficiency  of  only  45 
per  cent  to  48  per  cent,  and  is  overloaded  all  the  time.  In 
fact,  it  is  impossible  to  obtain  any  energy  for  lamps  for  new 
houses  or  for  electric  signs  on  account  of  the  overload  already 
upon  the  generator. 

In  the  very  immediate  future  it  will  be  absolutely  necessary 
to  build  a  new  power  plant  which  shall  be  able  to  run  both  the 
water  and  electric  installations  at  the  same  time,  though  usually 
a  night  and  a  day  turn  of  each  in  succession  will  suffice.  A 
filtering  plant  will  also  be  necessary.  The  electric  plant  must 
be  large  enough  to  handle  a  fast-growing  business,  for  at  this 
time  there  is  not  even  a  fan  motor  on  the  circuits. 

Estimates  have  been  made  upon  the  cost  of  a  combined 
pumping  and  electric  plant,  and  the  figures,  including  the  filter 
plant,  are  $27,000,  but  the  citizens  are  horror-stricken  at  the 
idea  of  spending  so  much  money.  Some  of  the  people  want  to 
patch  up  the  plant  for  $9,000  or  $10,000  to  do  the  necessary 
work,  and  others  talk  of  selling  the  outfit  to  the  Cleveland. 
Painesville  &  Eastern  Railway,  an  electric  transportation  line 
which  passes  through  the  city  of  Willoughby;  the  water  and 
electricity  to  be  furnished  by  that  company. 

There  is  a  field  for  a  large  plant  in  place  of  the  one  de- 
scribed, and  some  enterprising  electric  man  may  do  good  busi- 
ness by  getting  next  to  the  city  officials  and  devising  some 
means  of  installing  the  needed  machinery  for  a  price  within  the 
reach  of  the  citizens.  It  may  be  added,  to  illustrate  the  loose 
methods  now  in  use,  that  the  city  lamps,  a  number  of  arcs,  and 
23  to  35  incandescents,  are  lighted  with  never  a  cent's  worth  of 
credit  from  the  city,  but  their  cost  is  charged  to  expense  of 
maintaining  the  plant. 

In  addition,  there  is  a  lack  of  proper  management  all  along 
the  line.  The  lamps  and  circuits  are  in  the  tender  care  of  the 
police  force,  the  chief  of  the  fire  department — a  business  man, 
by  the  way.  and  a  very  good  man.  though  he  is  no  mechanic, 
has  chief  care  of  the  pumping  and  electric  plant.  At  present 
there  is  no  engineer  or  mechanical  man  upon  the  board  of 
public  works,  and  it  is  not  to  be  wondered  at  that  the  plants 
in  question  are  in  the  condition  described  above.  Some  elec- 
tric light  man  might  succeed  in  obtaining  the  plant  upon  a  fran- 
chise of  several  years'  duration.  Action  of  some  sort  must  be 
taken  at  once,  for  the  time  is  ripe  and  the  necessity  for  more 
water  and  electricity  will  be  a  vital  one  before  another  year 
has  gone. 

Wiu.ovcHBV,  Ohio,  James  F.  TIorart. 


OPE.V    AIR    SECTIOXAI.IZING    SWITCH, 

An  open  air  high-tension  switch  which  is  primarily  a  line- 
sectionalizing  switch  and  is  not  intended  to  take  the  place  of 
oil  switches  in  power  houses  or  sub-stations  has  been  in  opera- 
lion  at  the  Roanoke  sub-station  of  the  Fort  Wayne  &  Wabash 
Valley  Traction  Company.  This  was  designed.  I  believe,  by 
Mr.  M.  J.  Kehoe,  the  company's  engineer,  and  serves  to  section- 
alize  the  lines  in  the  e-ent  of  trouble.  The  switch  has  the  ad- 
vantage over  the  usual  forms  of  high-tension  switches  in  that 
the  insulation  of  the  line  is  maintained.  The  wires  are,  in 
fact,  carried  through  it  and  the  terminals  are  supported  on 
standard  line  insulators.  The  high-tension  wires  of  one  side 
of  the  line  are  lead  over  top  cross-arms  and  down  to  three 
fi,xed  brass  bell-moulhs  supported  on  h'ne  insulators.  The 
wires  of  the  other  side  of  the  line  terminate  in  three  brass 
rods,  mounted  on  insulators,  which  are  themselves  carried  on  a 
wood  frame.  This  frame  is  supported  on  four  long  arms 
pointed  at  their  ends  so  that  the  frame  may  be  ihmwn  backward 
or  forward.  When  thrown  forward  the  terminals  of  the  brass 
rods  enter  the  fi.xed  hell  mouths  and  the  circuit  is  closed. 
Throwing  the  frame  to  the  rear  causes  the  rods  to  recede  a 
foo!  nr  more  from  the  bell  mouth,  and  the  circuit  is  opened. 
Tbf  ~ivitr'i   i;   ■"ipfri.itlv  useful  .it   iniirtinns  where  Iwr  or  more 


high-tension  lines  diverge  after  having  been  carried  on  one  pole 
line  for  several  miles.  When  trouble  occurs  on  one  of  the  lines 
beyond  the  junction,  it  is  frequently  necessary  to  shut  off  the 
circuit  at  the  station  from  all  paralleling  lines  before  repairs 
can  be  made.  With  the  switch  described  a  lineman  finding 
trouble  on  the  line  can  break  the  circuit  at  the  nearest  switch 
and  make  repairs  without  delay.  The  danger  of  misunderstand- 
ing whether  or  not  the  switches  are  thrown  off  in  the  station 
is  avoided,  as  the  man  making  the  repairs  can  see  for  him- 
self that  the  switch  is  open.  Although  used  on  a  railway  line, 
the  device  is  of  service  to  electric  light  men,  since  it  is  applic- 
able to  high-tension  lines  feeding  lighting  systems,  and  for  that 
reason  your  readers  might  be  interested  in  it. 
Columbus,  Ohio.  R.  C.  Gordon. 


SWITCHBOARD    INSTRUMENTS. 

Too  much  cannot  be  written  about  the  care  and  accuracy 
of  central-station  switchboard  instruments.  It  is  taken  for 
granted,  too  often,  that  the  meters  are  correct  when  a  little 
testing  might  reveal  the  opposite  to  be  the  case.  Usually 
instruments  of  such  capacity  are  installed,  that,  under  normal 
working  conditions,  the  needle  of  an  indicating  instrument  will 
hover  about  the  middle  of  the  scale.  By  this  means  overloads 
;.re  provided  for  and  the  meters  are  sufficiently  accurate  for 
light  loads.  The  watt-hour  meters,  however,  should  be  of 
such  size  that  under  normal  conditions  they  will  be  fully 
loaded  and  one  with  a  rapidly  moving  train  is  preferable  to 
one  with  a  slowly  moving  train.  The  chief  causes  of  inaccuracy 
in  meters  are  stray  fields  and  blunted  jewels.  There  are  many 
switchboards  where  to  the  writer's  knowledge  the  effect  of  stray 
fields  renders  the  meters  very  inaccurate  and  this  is  more  apt 
to  affect  alternating-current  instruments  than  direct-current 
instruments.  The  stray  fields  are  in  almost  all  cases  due  to 
faulty  switchboard  design  and  to  careless  connection  of  feeders, 
especially  where  these  are  brought  to  the  board  from  above. 
Blunted  jewels  are  in.  most  cases  due  to  careless  handling  of 
the  instruments  and  a  lack  of  appreciation  of  the  delicacy  of 
parts  of  the  mechanism.  It  is  not  uncon'imon  to  see  instruments 
dropped  on  a  table  or  placed  on  the  board  while  hammering  is 
going  on  in  the  immediate  vicinity  sufficient  to  jar  the  instru- 
ment and  damage  the  jewels.  Now  no  one  expects  that  the 
same  care  will  be  taken  of  switchboard  instruments  that  is 
taken  of  laboratory  instruments  or  that  their  accuracy  would 
be  as  great,  because  conditions  do  not  permit  it;  but  if  a 
correct  impression  is  to  be  obtained  of  the  operating  efficiency 
of  the  station,  the  instruments  should  be  calibrated  about  every 
other  month,  and  suitable  arangements  should  be  made  for 
conveniently  doing  the  work.  In  some  cases  the  switchboard 
builders,  if  requested  to  do  so,  will  provide  testing  plugs  on 
the  panels  both  for  the  current  coils  and  for  the  potential 
coils  of  the  instruments  so  that  it  is  a  comparatively  easy 
matter  to  connect  a  portable  testing  meter  in  order  to  calibrate 
the  instruments.  On  polyphase  circuits  two  independent  watt- 
meters are  easier  to  calibrate  than  a  polyphase  meter.  The 
instruments  should  be  properly  installed  and  for  this  purpose 
it  would  be  best  to  follow  the  manufacturer's  instructions  and 
diagrams.  On  alternating-current  switchboards  there  arc,  of 
course,  many  instruments  which  might  tend  to  confuse  the 
attendant.  Some  of  these  might  be  omitted  in  some  installa- 
tions, as,  for  instance,  on  a  three-phase  circuit  feeding  syn- 
chronous machinery,  two  wattmeters  could  be  replaced  by  a 
power-factor  indicator.  Wi'h  the  increasing  use  of  trans- 
formers for  switchboard  instruments,  checking  of  instruments 
is  not  so  difficult  and  inconvenient  as  heretofore.  The  potential 
transformers  arc  quite  reliable  and  in  fact  more  accurate  than 
is  ordinarily  supposed.  Any  errors  of  the  series  transformer 
may  be  compensated  for  by  adjusting  the  meter  and  the  added 
convenience  of  these  more  than  compensate  for  any  slight 
errors  which  they  might  introduce.  The  chief  point  is  to  have 
the  switchboard  insinunriits  rcrisr.ii.nlily  rnrrcci  and  {<'  keep 
them  so. 

New  Ycprk.  Frfpfric  l.Avr.i. 
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QUESTIONS  AND  ANSWERS. 


Docs  oil  affect  the  insulating  properties  of  mica  appreciably?    A.  S.  W. 

Yes.  This  is  one  of  the  chief  causes  of  commutator  troubles. 
A  sheet  of  mica  that  would  resist  an  e.  m.  f.  of  10,000  volts 
for  an  unlimited  time  in  air  has  been  known  to  break  down 
instantly  under  oil  at  an  e.  m.  f.  of  5000  volts. 

Would  it  be  profitable  to  install  mechanical  stokers  in  a  station  having 
a   rated   output  of    1500  kilowatts?  D.  J.   B. 

It  depends  on  the  fuel  used,  character  of  the  load  and  other 
items  too  numerous  to  mention,  whether  or  not  mechanical 
stokers  would  be  profitable  in  a  station  having  such  an  output. 

Can  a  rotary  converter  be  run  inverted;  that  is,  can  it  be  made  to  give 
alternating  current  at  one  time  and  direct  current  at  another?     S.  E.  F. 

Rotary  converters  are  run  inverted  in  a  number  of  stations 
which  supply  both  alternating  current  and  direct  current  ap- 
paratus. Motor-generators  are,  however,  used  more  often  for 
this  purpose. 

How  may  carbon  brushes  be  tested?  We  have  recently  had  a  num- 
ber of  commutator  troubles  which  we    believe    are    due    to    the    brushes. 

J.    B.    C. 

To  determine  whether  the  brush  is  homogenous  and  free 
from  laminations  and  hard  specks  which  scratch  the  commu- 
tator, break  the  brush  and  the  fracture  will  usually  show  the 
grain  and  any  imperfections  in  homogeneity. 

Can  boilers  using  buckwheat  coal  for  fuel  be  as  easily  forced  as  others 
burning  a  better  grade  of  fuel?  B.   Q. 

Boilers  using  the  low  grade  anthracites  can  be  more  easily 
forced  than  those  using  the  better  grades  of  fuel,  as  it  is  always 
possible  to  enrich  the  fuel  by  mixing  with  it  bituminous  coal. 
In  fact  this  is  the  usual  way  of  taking  care  of  the  peak  load 
in  a  great  many  stations  using  buckwheat  coal. 

Should  watt-hour  meters  be  placed  on  the  front  of  the  switchboard 
or  behind  it?  I  find  that  there  seems  to  be  no  standard  rule  since  both 
front  and  back  mountings  are  used  indiscriminately.  D.   P. 

The  switchboard  attendant  should  have  before  him  only  such 
instruments  and  such  apparatus  as  he  must  necessarily  use,  and 
although  it  is  quite  common  to  see  watt-hour  meters  mounted 
on  the  face  of  the  board,  this  practice  is  waning.  There  may 
be  good  reasons  for  placing  watt-hour  meters  on  the  front  of 
the  board  other  than  for  show;  but  ordinarily  there  are  not. 

Will  a  single-phase  watt-hour  meter  record  the  energy  consumed  by 
a  two-phase  motor,  if  a  constant  of  2  be  used?  W.  C.  D. 

If  the  phases  are  perfectly  balanced,  a  single-phase  watt-hour 
meter  connected  in  one  phase  will  record  one-half  of  the  energy 
consumed  by  the  motor.  Such  a  condition,  however,  is  not 
usual  and  it  would  be  preferable  to  install  a  polyphase  watt- 
hour  meter  or  a  single-phase  meter  in  each  phase.  In  the  latter 
case  the  sum  of  the  watt-hour  meter  readings  gives  the  total 
energy  consumed. 

How  is  ozone  produced  electrically?  R.  B.  B. 

There  are  many  forms  of  apparatus  devised  for  the  electro- 
lytic production  of  ozone.  The  general  principle  underlying  the 
construction  of  all  of  them  is  to  pass  a  stream  of  dry  air 
between  two  conducting  surfaces  which  are  close  to  each  other. 
The  conductors  are  subjected  to  differences  of  potential  which 
are  rapidly  varied  in  amount  over  wide  limits.  The  high  tension 
of  electrostatic  machines,  induction  coils,  or  transformers  are 
used.  Disruptive  discharges  may  be  employed  for  producing 
the  rapid  change  of  potential  difference. 

When  installing  a  two-phase  motor,  is  it  better  to  supply  it  with  energy 
from   two  single-phase  transformers  or  from  a   polyphase  transformer? 

T.    O.    M. 

While  the  polyphase  transformer  is  more  compact  and  cheap- 
er,  the   general   practice   is   to   install    two  single-phase   trans- 


formers because  of  the  advantages  of  simplification  of  the 
system,  applicability  of  the  single-phase  transformer  to  either 
lighting  or  motor  loads,  and  the  convenience  with  which  repairs 
can  be  made  in  case  one  transformer  has  been  destroyed;  since 
it  is  usually  possible  to  find  another  single-phase  transformer. 
In  ordinary  central-station  work,  polyphase  transformers  could 
not  to  be  so  easily  replaced,  as  they  are  not  usually  carried  in 
stock. 

A  number  of  our  commutators  are  troubled  with  loose  leads  due  to 
the  solder  coming  out,  and  although  the  leads  have  been  resoldered  a 
number  of  times,  the  trouble  does  not  seem  to  lessen.  How  can  thii  be 
remedied?  F.  G. 

The  probabilities  are  that  the  commutator  becomes  quite  hot 
in  operation  and  that  the  solder  used  in  fastening  the  leads  is 
not  suitable  for  the  work  because  of  its  low  fusing  point.  It 
is  important  where  motors  are  operated  under  load  and  heat 
up  considerably  that  some  account  be  taken  of  this  condition. 
This  is  very  often  overlooked,  and  where  the  temperature  dur- 
ing operation  becomes  quite  high,  only  commercially  pure  tin 
solder  should  be  used.  This  has  a  high  fusing  point,  and  in  con- 
nection with  it,  it  might  be  well  to  use  an  alcoholic  solution  of 
resin  as  a  flux  rather  than  a  flux  containing  acid. 

How  may  iron  be  preserved  from  rust?  J.   K. 

Melt  a  lump  of  camphor  in  some  lard,  using  a  pound  of  the 
latter  to  an  ounce  of  the  former,  and  color  the  mixture  with 
black  lead  till  it  resembles  the  color  of  iron.  Qean  away  all 
rust  that  is  causing  difficulty  or  clean  up  the  iron  parts  that  it  is 
desired  to  treat,  and  then  rub  on  this  mixture.  After  it  has 
remained  for  a  day,  the  parts  should  be  cleaned  up  again  with 
a  cloth.  A  mixture  of  common  rosin  with  pure  olive  oil  and 
spirits  of  turpentine  forms  another  material  which  will  act  very 
well  towards  preserving  iron  from  oxidizing.  It  is  always  bet- 
ter and  easier  to  keep  the  iron  parts  clean  and  clear  from  rust 
formation  than  it  is  to  remove  the  rust  once  it  has  gotten  a 
start. 

.*\  3-hp  compound-wound  motor  in  starting  blew  a  35-ampere  fuse  widi 
the  handle  of  the  starting  box  on  the  second  notch  and  when  under  only 
a  liifht  load.  The  fuse  was  replaced  by  another,  and  the  motor  started 
without  load,  when  it  ran  all  right  until  a  normal  load  was  put  on  it. 
It  then  speeded  up  to  over  normal  speed  and  the  fuse  blew.  Kindly 
let    me    know    the   cause   of   this.  W.    H. 

From  the  information  supplied  we  are  led  to  believe  that  the 
terminals  for  the  series  field  winding  are  reversed  from  the 
proper  position.  That  is  to  say,  it  is  probable  that  the  machine 
is  connected  in  circuit  in  such  a  way  that  the  series  field  coil 
opposes  the  shunt  field  coil  in  its  magnetizing  action.  It  would 
be  well  to  reverse  the  connections  to  the  series  field  coil,  leaving 
all  other  connections  as  they  are.  If  this  change  does  not  over- 
come the  difficulties,  it  is  probable  that  the  starting  rheostat 
is  improperly  connected  in  the  circuit.  However,  we  art 
unable  to  determine  all  the  possible  inaccuracies  from  the  limited 
information  supplied. 

Why  is  it  that  in  railway  switchboard  practice  the  equalizer  is  con- 
nected on  the  negative  side,  while  in  lighting  switchboard  practice  the 
equalizer  is  invariably  connected  on  the  positive  side?  B.  T.  F. 

Not  all  railways  connect  the  equalizer  to  the  negative  side  of 
the  system :  but  there  are  good  reasons  for  so  doing.  With  the 
equalizer  connected  to  the  negative  side,  the  possibilities  of 
short  circuits  between  the  equalizer  and  ground  are  reduced,  as 
there  is  a  very  small  difference  of  potential  between  them. 
Complication  on  the  board  is  also  reduced  as  one  swifch  only  is 
required  instead  of  two  or  three  which  are  needed  when  the 
equalizer  is  on  the  positive  side.  The  instruments  can  also  be 
connected  more  directly  and  the  arrangement  of  lightning  ar- 
resters is  also  much  simplified.  It  is,  of  course,  understood  that 
in  railway  practice,  tlie  negative  is  grounded  and  the  equalizer 
is  not  placed  on  the  switchboard,  but  under  the  floor,  and  the 
equalizer  switch  is  mounted  on  a  panel  in  front  of  the  gen- 
erators. With  rotary  converters,  equalizing  on  the  negative  side 
simplifies  the  switchboard  wiring  and  this  is  usually  done  except 
where  the  rotary  is  called  upon  to  work  in  parallel  with  direct- 
current  generators  in  the  same  sub-station. 


December  7,  1907. 


ELECTRICAL      WORLD 


CENTRAL    STATION    SALE    OF    CURRENT. 


How   to    Make  Newspaper  Advertising   Pay 
Central   Stations. 


By  William  D.  McJunkin. 

It  is  only  during  the  last  few  years  that  central-station  mana- 
gers have  been  dealing  seriously  with  the  problem  of  selling 
energy.  Production  has  monopolized  their  attention.  And 
during  these  few  years  a  wonderful  impulse  has  been  given 
to  newspaper  publicity  as  a  means  of  getting  new  business. 
Whatever  may  be  said  theoretically  about  the  relative  merits 
of  sending  out  advertising  material  by  mail,  the  overwhelming 
verdict  of  central  stations  from  actual  practice  has  been  in 
favor  of  newspapers. 

In  a  long  advertising  experience  I  have  become  more  and 
more  convinced  of  the  relative  inefficiency  of  mail  matter  in 
getting  results,  unless  newspapers  are  used  in  conjunction.  The 
mail  is  overcrowded  with  circulars.  People  get  so  many  stereo- 
typed appeals  of  this  sort  that  they  become  indifferent  to  them, 
if  they  open  them  at  all.  The  busy  man  has  little  time  for 
third-class  mail. 

Newspaper   advertising  has   a   number  of  distinctive   advan- 


advertisers  to  print  only  the  best.  Newspapers  afford  wide  and 
persistent  publicity.  Your  message  is  in  the  limelight.  A  poor 
impression  goes  broadcast  and  does  harm.  Inferiority  is  as 
fatal  as  the  slovenly  appearance  of  a  salesman  in  selling  his 
goods. 

In  looking  over  central-station  advertising  in  the  daily  press 
coming  to  my  office  from  all  parts  of  the  country  I  have  been 
struck  by  the  crudeness  of  so  much  of  it,  often  inferior  to  the 
local  department  store  announcements  appearing  alongside. 
Stiff,  makeshift  designs  offer  an  impassable  barrier  to  the 
reader's  attention.  Jumbled  type  bodies  distract  it.  And  the 
copy  is  often  limp  and  confused.  The  impression  is  weak. 
The  space  wasted. 

A  number  of  the  larger  companies  even  advertise  spasmodi- 
cally, taking  a  half-page  or  full-page  now  and  then,  with  worst 
possible  effect.  It  is  seldom  possible  to  fill  a  half-page  with 
live,  interesting  matter.  The  space  must  inevitably  be  wasted 
or  stuffed  with  unwieldy  looking  type.  There  is  no  value  in 
such  an  appeal.  It  looks  like  blackmail  to  intelligent  readers,  as 
if  the  newspaper  were  being  bribed.  Without  a  systematic 
schedule  of  insertions,  no  effective  interest  can  be  aroused. 
People  forget  an  isolated  advertisement.    They  are  not  in  any 


mo  ARCHITECT  would 
tkl  think  oi  designing  a 
modern  house  without 
electrlcllght.  Do  yon 
have  it  in  your  home? 
CaU  Main  1280  about  the 
reduced  rates. 


"Steam  is  Out  of  the 

Question  for  Power 

in  Our  Plant" 

"We  have  used  electric  motors  for  so 
many  years  to  advantage  that  we  coutd 
not   consider  any  other  form  ot  power." 

"In  a  book  bindery  like  this,  electric  power 
is  by  much  the  most  eifident.  Rarely — 
if  ever— breaks  down." 

"The  motors  need  practically  no  repairs. 
Once  in  a  while  a  fuse  may  bum  out,  if 
overloaded.  We  have  a  motor  in  this 
shop  which  has  run  continuously  for  nine 
years  without  a  hitch  or  penny  of  expense." 

Elxtractt  (lom  inlerview  with  Brock 
«nd  Rantcin.  operating  a  large  plant 
with  electric  power  (rom  central  stabon. 
Further  detaili  (urrmhcd  on  appticatioiL 
Our  engineer  will  gladly  make  a  tree 
le.1  ol   yom  pl.nl.      Call  Main   1280. 

Commonwealth   Edison  Co. 

139  Adama  Street 


-:.l  WSI'APER    ADVERTISEMENTS   OF    THE   CHICAGO    EIIISON    AND    COMMO-VWEAl.TH    EI-FCTRIC    COMPANIES. 


tages.  It  is  inevitably  read.  It  makes  a  persistent  appeal.  No 
man  is  too  busy  to  read  his  newspaper.  No  up-to-date  woman 
neglects  the  advertising  pages.  Whatever  may  be  imagined  to 
the  contrary,  there  is  a  deep-seated  confidence  in  the  press  on 
the  part  of  most  people.  They  believe  its  announcements  more 
readily  than  a  printed  circular  mailed  by  the  advertiser  himself. 

Another  point  of  advantage  not  always  realized  by  the  public 
service  corporation  is  the  incipient  good  will  engendered  by 
systematic  advertising  in  the  press.  People  like  to  follow  an 
interesting  campaign.  They  are  favorably  influenced  by  it. 
Housewives  look  for  the  announcements  for  the  information  af- 
forded. Everybody  enjoys  good  pictures  and  clever  type  ar- 
rangements. 

This  makes  it  all   the  more  incumbent   upon   central-station 


receptive  frame  of  mind  for  the  next  one  or  the  next  solicitor 
who  happens  along.    The  shot  has  been  wasted. 

This  backward  condition  of  electric  light  advertising  is,  of 
course,  due  to  inexperience  ir  the  field  and  the  employment  of 
inferior  syndicate  services  because  they  are  cheap.  Such  false 
economy  is  being  rapidly  realized  by  a  number  of  the  larger 
and  more  progressive  central  stations,  who  to-day  are  spending 
liberally  for  profitable  advertising. 

What  is  good  advertising  and  what  should  it  aim  to  ac- 
complish? This  is,  perhaps,  too  broad  a  question  for  one  man 
to  answer  dogmatically,  and  I  shall  confine  suggestions  to  my 
own  experience  in  central   station  publicity. 

The  difficulty  in  gelling  results  out  of  a  protracted  newspaper 
campaign  for  any  public  service  corporation  is  in  maintaining 
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a  live  iincrcit.  Dignity  can  not  be  sacrificed.  There  is  no  room 
for  sensationalism  or  levity.  A  straight  forward  business  tone 
must  be  maintained,  and  still  an  interesting  story  must  be  told. 
To  overcome  this  dilemma  unfailing  ingenuity  must  be  exer- 
cised in  introducing  variety  in  set-ups  and  designs,  as  far  as 
appearance  goes,  and  in  affording  valuable  information,  as  far 
as  copy  is  concerned.  The  merely  fanciful  will  not  do.  The 
humorous  still  less.  People  are  serious  when  they  do  business. 
They  do  not  care  to  be  entertained. 

To  scrimp  on  outlays  for  art  work  is  mighty  poor  economy. 
This  is  a  very  common  mistake  among  the  inexperienced.  The 
cost  of  space  is  a  big  item,  after  all,  and  should  be  made  to 
pay  for  itself  handsomely  with  handsome  material.  Cheap 
drawings  are  useless,  and  cheap  cuts  will  spoil  the  cleverest 
idea.  For  house  lighting  a  decorative  artist  can  with  profit  be 
employed  to  draw  exquisite  interiors — bedrooms,  living  rooms, 
bath  rooms,  etc.,  illustrating  most  daintily  the  artistic  and 
hygienic  possibilities  of  electricity  in  the  home.  For  cook- 
ing and  heating  advertisements  the  use  of  models  is  desirable, 
dramatically  photographed  in  the  very  act  of  handling  the 
various  apparatus.  The  lifelike  reproduction  of  a  womanly 
personality  in  such  announcements  has  much  to  do  with  win- 
ning feminine  favor  for  electric  cooking.  With  the  electric 
devices  thus  vividly  represented  in  the  hands  of  a  pleasing 
demonstrator,  the  total  impression  made  by  the  design  is  invit- 
ing and  hoinelike. 

In  advertising  electricity  to  manufacturers  a  very  different 
course  is  called  for.  The  illustrations  of  machinery  and  power 
plants  should  be  made  with  mechanical  nicety  and  truth,  and 
where  vigorous  pictures  are  needed,  the  bold  impressionistic  work 
of  a  sketch  artist  will  make  the  argument  emphatic.  Simple  type 
advertisements  are  effective  for  power  advertising.  Heavy, 
clean  cut  headlines  arouse  interest  and  lead  directly  into  terse 
argument.  Business  men  have  no  time  for  frills.  They  must 
be  caught  on  the  wing  by  type  bodies  set  up  in  strong,  clear 
contrast,  throwing  the  salient  points  of  a  convincing  argument 
into  relief. 

The  skilful  massing  of  type  effects  is  an  art  few  advertisers 
understand  and  makes  a  vast  difference  in  the  impression  pro- 
duced. The  human  mind  is  normally  lazy  and  does  not  readily 
attack  involved  composition.  You  must  catch  the  eye  with 
beauty  and  boldness  both  in  the  headlines  and  type  bodies, 
and  then  the  full  force  of  your  argument  is  free  from  obstruc- 
tion. Shots  from  a  sighted  gun  are  far  more  effective  than  a 
whole  broadside  at  random. 

The  "interview"  fonn  of  copy  has  been  tried  very  suc- 
cessfully. Verbatim  statements  of  motor  users,  regarding  ef- 
fectiveness, cost,  increased  output,  cleanliness,  etc.,  have  been 
massed  into  short  paragraphs  and  printed  with  quotations,  the 
material  being  obtained  at  first  hand  from  engineers  and 
proprietors  in  the  plant.  Sometimes  names  may  be  given 
identifying  the  plant,  care  being  always  taken  to  preserve  as 
much  as  possible  the  vivid  expressiveness  of  the  talkers  in  their 
statements. 

On  the  higher  plane  of  professional  work  newspaper  adver- 
tising becomes  the  most  potent  means  central  stations  can 
employ  for  getting  new  business.  It  is  especially  valuable  in 
promoting  anything  as  new  as  electricity  in  the  household. 
People  are  strangely  ignorant  of  the  real  advantages  of  electric 
light  over  any  other  form  of  illumination.  They  know  prac- 
tically nothing  of  electric  devices  for  cooking  and  heating. 
Electric  flat  irons,  curling  irons,  coffee  percolators,  toasters, 
ovens,  vibrators,  fans,  diin-a-lites,  hylos,  heating  pans,  etc., 
conveniences  without  limit,  are  eagerly  wanted  by  a  prosperous 
community  when  rightly  understood.  Walking  into  the  office 
of  a  large  metropolitan  daily  a  few  months  ago  I  was  sur- 
prised to  learn  from  the  advertising  manager  that  he  did  not 
know  exactly  how  an  electric  flat  iron  looked — how  heavy  it  was 
— whether  it  cost  $2  or  $10 — whether  it  was  practical  or  not — 
or  any  of  its  advantages.  If  keen-witted  business  men  are 
thus  unaware  of  the  commonest  of  electric  devices  for  the 
home,  where  would  the  great  army  of  housewives  come  in — 
the  people  who  need  an  electric  flat  iron? 
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Bv  William  H.  Stlaht. 

In  the  smaller  cities  throughout  Xew  England  electric  light- 
ing takes, the  smaller  portion  of  the  central  station  load,  motor 
business  taking  the  greater  share.  The  number  of  gas  con- 
sumers is  overwhelmingly  greater  than  the  users  of  the  elec- 
tricity. This  state  of  affairs  can  be  accounted  for  by  the  fact 
that  the  cities  and  towns  of  New  England  are  manufacturing 
centers,  having  about  three-quarters  of  their  population  em- 
ployed in  the  factories  and  mills  with  an  income  capable  of 
allowing  only  oil  or  gas  to  be  used  as  an  illuminant.  Then, 
again,  the  stores  are  open  only  one  or  two  evenings  each  week. 

The  central  station  managers  have  found  that  the  lighting 
business,  if  any  was  to  be  obtained,  is  commercial  lighting,  and 
in  the  majority  of  the  cities  low  and  attractive  rates  are  offered 
for  this  class  of  business.  Sign  and  outdoor  lighting  especially 
have  been  favored  with  exceptionally  advantageous  offers.  For 
instance,  in  the  city  of  Danbury  the  sign  rate  is  5  cents  per 
kw-hour,  the  regular  lighting  rate  being  12  cents  per  kw-hour, 
and  the  same  can  be  said  of  Derby,  where  the  sign  rale  is  very 
low,  the  regular  lighting  rate  being  12  cents. 

In  one  of  the  cities  a  proposition  was  made  to  a  storekeeper 
doing  a  moderate  amount  of  business  to  install  a  number  of 
incandescent  lamps  in  his  windows  and  keep  them  burning  on 
the  evenings  he  was  closed  until  11  or  12  o'clock.  After  some 
hesitation,  he  finally  agreed  to  go  ahead  in  the  matter  and 
await  results.  The  show  windows  were  attractively  dressed, 
and  when  lighted  at  night  stood  out  prominently  along  the 
thoroughfare,  a  bright  spot  in  the  dark.  The  storekeeper 
watched  the  number  of  people  who  stopped  and  looked  at  the 
windows,  and  found  that  it  was  good  advertising.  The  neigh- 
boring storekeepers  were  all  approached  and  the  proposition  laid 
before  them ;  they  were  skeptical,  and  while  some  of  them  were 
induced  to  install  signs,  these  were  only  burned  on  the  nights 
the  stores  were  open.  This  company  then  let  the  matter  drop 
for  some  time.  A  little  later  a  large  company  operating  stores 
throughout  the  country  opened  a  store  in  this  ciy.  They,  as 
was  their  custom,  wired  the  store  so  that  the  windows  could  be 
used  for  night  display.  They  not  only  kept  the  windows  lighted, 
but  maintained  a  display  as  attractive  as  it  was  possible,  chang- 
ing it  every  week.  In  a  short  time  some  of  the  other  stores 
ventured  on  lighting  their  premises  during  the  night. 

In  another  city  the  electric  light  company  thought  by  doing 
the  wiring  at  cost  and  allowing  the  consumer  to  pay  for  it  as ' 
he  chose,  it  would  be  an  inducement :  after  a  year's  trial  it 
found  that  this  was  not  entirely  satisfactory  in  that  it  attracted 
a  class  of  consumers  who  were  most  likely  to  allow  their  bills 
to  run  too  long  or  never  pay  them.  .\  new  scheme  was  then 
tried,  that  of  giving  heating  and  cooking  appliances  to  small 
residential  consumers,  and  signs  to  the  commercial  consumers. 
The  company  also  did  additional  wiring  free  for  all  commercial 
consumers,  providing  the  additional  equipment  was  not  too  large 
and  was  likely  to  bring  some  return  on  the  investment.  This. 
after  a  trial,  showed  good  results,  but  after  the  company  gets 
a  good  foothold  it  will  drop  this  plan  and  hopes  to  gain  the 
rest  of  the  possible  lighting  by  straight  soliciting  methods. 

This  same  company  started  at  one  time  a  thorough  canvass 
of  its  territory.  It  sent  solicitors  to  every  house  and  building 
in  the  city,  obtaining  information  concerning  each  call,  which 
was  reported  on  a  card  and  turned  into  the  office  each  night. 
The  data  the  card  called  for  were  the  address,  the  name,  busi- 
ness and  nature  of  premises,  owner,  owner's  address,  light  used 
inside,  light  used  in  windows,  sign  used,  if  any,  kind  of  power 
used,  whether  premises  are  wired,  date  and  name  of  solicitor. 
On  the  reverse  side  of  this  card  a  space  was  ruled  off,  asking 
for  a  report  in  detail  with  reason  for  not  wanting,  also  a  space 
for  wants.  When  a  complete  canvass  was  made  the  cards  were 
sorted  according  to  streets  and  street  number  and  filed  away 
.^11  cards  that  showed  a  report  which  would  give  a  chance  foi 
a  return  call  from  the  solicitor  were  noted  and  the  solicitor  paid 
another  visitor.     .•X  great  many  of  the  cards  bore  requests  for 
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estimates.  This  request  was  attended  to  with  caution  in  this 
way :  It  was  found  that  a  prospective  consumer  generally 
wanted  to  know  what  it  was  going  to  cost  him  to  wire  the 
premises,  and  if  good  judgment  was  not  used  it  was  found  that 
the  price  would  amcnint  to  too  much.  Once  having  him  satis- 
fied on  the  W'iring  cost  it  was  comparatively  easy  for  the  com- 
pany to  have  him  sign.  The  cards  were  all  kept  in  order  and 
a  year  later  were  all  gone  over  again,  and  the  additional  in- 
formation and  data  obtained  were  added.  A  different  solicitor 
wa3  used  in  each  district  on  the  second  call.  The  company  found 
in  this  second  canvass  considerable  changes  and  also  quite  a  num- 
ber of  new  buildings  and  enterprises.  This  card  is  used  quite 
often  for  reference,  and  is  now  kept  up  to  date. 

In  Xew  Bedford  a  good  opportunity  was  presented  to  get 
unusual  public  attention  focused  upon  electric  lighting.  During 
September  a  one-week  carnival  was  given  by  the  citizens  dur- 
ing "Old  Home  Week."  This  was  advertised  around  exten- 
sively for  sorne  time  beforehand,  and  various  committees  were 
formed  to  carry  out  the  different  details,  .\mong  the  most  im- 
portant was  that  of  the  electric  lighting  of  the  streets,  public 
buildings  and  landmarks.  The  Xew  Bedford  company  went 
into  the  matter  whole-hearted.  They  agreed  to  furnish  free  of 
charge  all  the  electric  energy  during  "Old  Home  Week"  to 
anybody  who  would  furnish  a  special  electric  equipment  for 
the  occasion.  This  generous  offer  was  readily  accepted  by  the 
citizens,  and  the  newspapers  were  filled  with  comments  upon  the 
public  spirit  of  the  electric  light  company.  The  route  of  the 
carnival  procession  and  the  abutting  buildings  were  bathed  in 
a  flood  of  electric  light  each  night,  and  everybody  was  loud 
in  his  praise  of  the  electrical  demonstration.  Upon  the  roof 
of  the  City  Hall  was  outlined  with  colored  electric  lamps  of 
16  candle-power  a  large  spouting  whale,  emblematic  of  the  prin- 
cipal industry  of  early  New  Bedford.  This  display  created  a 
great  deal  of  discussion,  which  is  still  continued,  especially  con- 
cerning the  way  in  which  the  whale  spouted.  The  whale  was 
constructed  so  that  a  double  row  of  green  colored  lamps  repre- 
sented the  whale  spouting  in  a  direction  away  from  his  head. 
Immediately  the  next  morning  an  old  whaling  master  called  at 
the  office  of  the  electric  company  and  stated  that  a  whale 
spouted  over  his  head  in  the  opposite  direction  from  the  one  on 
the  City  Hall.  The  company  applied  for  informa,tion  on  the 
subject  to  the  newspapers,  which,  after  looking  the  matter  up, 
had  a  free-for-all  discussion  in  their  columns  as  to  the  direction 
the  spout  of  the  whale  should  have  taken.  Six  old  whalers 
were  found  to  agree  on  one  way  and  another  six  were  as  de- 
termined that  it  should  have  been  the  opposite  way.  Owing  to 
this  discussion,  everybody  came  to  see  and  discuss  the  electric 
whale. 

The  Xew  Bedford  company  states  that  it  has  obtained  a 
considerable  amount  of  lighting  business  as  a  result  of  "Old 
Home  Week."  .\  great  many  of  the  special  equipments  have 
rcmaii.ed  permanent  and  the  storekeepers  have  found  that 
there  is  a  benefit  from  night  illumination.  The  Xew  Bedford 
stores  keep  open  only  two  nights  a  week. 

Many  New  England  companies  depend  upon  flatirons  ami 
some  other  of  the  heating  appliances  to  introduce  electric  energy 
in  a  house.  One  mpnager  stated  that  as  the  direct  result 
of  the  operation  of  a  heating  pad  in  a  serious  case  of  illness,  he 
had  secured  six  new  consumers  without  any  canvassing.  The 
New  London  Gas  &  Electric  Company  has  made  a  specially 
of  flatirons.  A  large  sign  over  its  handsome  oflice  reads.  "Elec- 
tric Irons."  The  company  employed  a  lady,  who  went  from  house 
to  house  making  a  thorough  canvass,  and  as  .she  was  very  well 
known,  she  gained  a  ready  entrance.  A  brief  talk  upon  the  ad- 
vantages of  the  iron  and  an  invitation  to  the  oflice  with  several 
friends,  where  it  could  be  easily  demonstrated,  was  extended. 
Irons  have  been  placed  in  a  great  many  houses  of  the  old  con- 
sumers and  have  also  proved  an  entering  wedge  where  electric- 
ity has  never  been  installed.  .\t  the  office  no  trouble  has  ever 
been  spared  to  demonstrate  the  various  uses  to  which  electric 
energy  can  be  put.  If  a  person  after  having  read  of  some 
new  labor-saving  device  made  inquiry  and  the  company  did  not 
have  the  article,  it  immediately  lf)okcd  it  up,  and  if  it  could  pos- 


sibly be  brought  to  the  city  for  a  demonstration  it  was  done  and 
at  no  cost  to  the  person  interested.  Everything  electrically,  old 
or  new,  is  kept  on  hand  in  a  very  neat  and  attractive  show- 
room, where,  from  time  to  time,  public  demonstrations  are 
given  of  some  one  thing.  This  helping-hand  policy  has  gradu- 
ally become  well  known  throughout  the  city  and  has  placed  the 
company  on  a  good  basis  in  the  public  opinion. 


Central-Station  Commercial  Development  at 
Detroit. 

.\bout  three  years  ago  the  Detroit  Edison  Company  began 
the  operation  of  a  new  power  plant  located  at  Delray,  on  the 
outskirts  of  the  city.  The  commercial  expansion  of  the  com- 
pany had  previous  to  that  time  been  somewhat  hampered  by 
lack  of  adequate  generating  plants  for  econonJically  taking  care 
of  the  large  motor  load.  The  completion  of  the  Delray  plant 
was  the  beginning  of  a  new  era  in  the  company's  development. 
With  it  in  operation,  plans  were  immediately  laid  and  carried 
out  to  increase  the  company's  motor  load  so  as  to  supply  at 
very  low  rates  the  numerous  large  and  small  factories  of  the 
city.  Detroit  is  an  important  -manufacturing  center.  The 
distributing  system  and  power  plant  of  the  Detroit  companies 
was  described  in  the  Electrical  World  and  Engineer  for  Feb. 
4  and  Feb.  II,  1905. 

It  is  the  purpose  of  the  present  article  not  to  take  up  the 
enlargements  and  changes  in  this  distributing  and  generating 
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FIG.    I. — LOAD    CURVE,    OCT.    I3,    I9O5. 

system  so  much  as  to  review  the  commercial  development  and 
commercial  methods  which  have  made  this  increase  in  equip- 
ment necessary.  It  may  be  incidentally  mentioned,  however, 
that  the  load  connected  to  the  Delray  power  plant  which  was 
started  about  three  years  ago  now  requires  the  combined  output 
of  five  3000-kw  turbo-generators;  and  a  second  power  plant 
close  to  the  first  is  now  under  way  in  which  8ooo-kw  turbo- 
generator units  will  be  installed.  This  growth  has  been  due 
partly,  of  course,  to  the  natural  development  of  the  city  during 
prosperous  times.  It  is  not  by  any  means  entirely  due  to  this, 
however.  A  correct  commercial  policy  toward  motor  users 
has  brought  about  some  of  the  most  valuable  increases.  Figs. 
I,  2  and  3  show  typical  load  curves  for  corresponding  days  in 
October,  1905.  190(1  and  1907.  In  1905  an  important  growth 
along  the  lines  indicated  had  already  been  started,  the  Delray 
plant  having  been  in  operation  about  a  year.  The  peak  load 
on  Oct.  1,1,  1905,  was  6700  kilowatts,  while  that  for  Oct.  14. 
1907,  was  15,600  kilowatts.  In  these  load  curves  the  upper- 
most curve  represents  the  total  power  generated  by  the  4600- 
volt,  three-phase,  turbine  units.  The  curve  marked  "alternating 
current  converted"  represents  the  amount  of  power  converted 
from  alternating  to  direct  by  motor-generator  sets  for  use 
in  the  direct-current  distributing  district.  The  curve  marked 
"alternating    current    distributed    from    sub-stations"    is    self- 


ELECTRICAL      WORLD 


Vol.  L,  No.  23. 


explanatory.  The  sum  of  the  two  lower  curves  is  not  equal  to 
the  total  load  curve  of  the  station  for  three  reasons :  First,  the 
line  losses  between  generating  station  and  sub-stations  are  not 
accounted  for;  second,  some  power  used  at  600  volts  in  railway 
service  is  not  included ;  third,  some  large  motors  are  connected 
to  trunk  and  tie  lines  between  the  generating  station  and  sub- 


14M 

Kwa 

~T 

i 

^ 

' 

IJ 

1 

1 

\ 

■'"- »..,:i;u 

\                 ' 

1 

UKI  r 

' 

'                       \                ~ 

/'  '  M7 

r'           \i                         "''       1 

/'  ' 

-ft' 

^-Vl                \    J 

/ 

h4 

11       ,         \    ' 

•1  - 

1 

i  \.X  X' 

Al.tr, 

JllTii,  Cur 

till  Cm 

V.    W. 

y       V      L            K 

r    ,r"\„      ,^^      '             -.       'T1 

/     /  ■     \/''                    .,    71 

"           i  l;l   1  >.  NlTI 

^X  X3  " 

/   ,^^^_,:,__, 

.    ..;.,Ut 

dpjro,.  SuL.  I„u,     '..    V^ 

'^4= 

^7^ 

r-- 

,.'■■ 

„IXX 

1 

9     10   11     12     1 
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stations,  so  that  there  is  no  record  of  their  consumption.  In 
the  total  generated  load  curve  for  Oct.  14,  1907,  the  average 
load  was  8150  kilowatts  and  the  load  factor  for  the  day  52.5  per 
cent.  It  must  be  considered  in  connection  with  the  questions 
of  peak  and  load  factor,  however,  that  there  are  a  few  steam 
stations  which  carry  a  small  amount  of  load  during  the  peak 
and  have  a  steam  heating  load  during  the  winter  season. 

RATES. 

As  the  policy  of  a  company  as  to  rates  has  a  vital  bearing 
on  its  development  in  a  commercial  way,  the  very  logical  system 
of  rates  which  has  been  adopted  at  Detroit  will  be  of  interest. 
All  rates  are  published,  and  the  system  of  rates  is  comprehensive 
enough  to  take  care  of  practically  all  conditions. 

Taking  up  first  the  forms  of  contracts  there  is  one  termed 
the  "Electric  Energy  Contract"  which  recites  that  the  company 
undertakes  to  reserve  for  the  use  of  the  customer  its  machinery, 
apparatus  and  lines  to  an  extent  sufficient  to  deliver  to  him  at 
his  premises  electric  energy  at  the  rate  of  a  given  number  of 
kilowatts  continuously  night  and  day,  Sundays  and  legal  holi- 
days excepted.  The  customer  agrees  that  he  will  not  at  any 
time  take  energy  from  the  lines  of  the  company  at  a  rate 
greater  than  the  specified  number  of  kilowatts  without  notice 
given  to  the  company,  and  that  he  will  report  to  the  company 
from  time  to  time  or  will  allow  the  company  as  its  option  to 
determine  by  measurement  his  actual  maximum  demand  or  rate 
of  using  electric  energy.  For  the  reservation  of  equipment 
provided  for  in  the  foregoing,  the  customer  agrees  to  pay  the 
company  $4.50  per  rated  kilowatt  of  equipment  contracted  for 
per  month.  In  addition  to  such  payment  for  reservation  the 
consumer  agrees  to  pay  i  cent  per  kw-hour  for  energy  used. 
Discounts,  for  payment  within  10  days,  are  5  per  cent  on  bills 
up  to  $100  and  10  per  cent  for  excess  over  $100.  In  case  of  the 
failure  of  tlie  company  to  maintain  its  supply  as  before  pro- 


vided, the  customer  shall  notify  the  company  by  telephone  and 
by  writing  of  the  duration  of  such  interruption  and  claim  re- 
bates at  the  rate  of  10  cents  per  kilowatt  of  equipment  per  hour 
of  such  delay,  this  to  be  deducted  from  the  gross  amount  of 
the  next  monthly  bill  before  deducting  the  discount;  but  the 
customer  cannot  claim  more  than  $4.50  rebate  per  kilowatt. 
As  the  hourly  rebate  provided  is  greater  than  a  pro  rata  rebate 
would  be,  the  company  retains  the  privilege  upon  notice  given 
the  preceding  day,  of  interrupting  the  supply  at  night  or  on 
Sundays  or  holidays  or  at  such  other  times  as  will  not  inter- 
fere with  the  regular  conduct  of  the  customer's  business,  for 
short  periods  for  the  purpose  of  making  repairs  or  changes  of 
its  lines  or  apparatus.  Under  this  contract,  the  customer  is  not 
permitted  to  sell  energy  to  a  second  party  without  the  written 
consent  of  the  company,  nor  does  the  company  furnish  or  main- 
tain any  apparatus  beyond  the  point  of  entrance  of  the  lines 
to  the  customer's  premises,  nor  are  any  lamps,  lamp  renewals, 
fuses  or  the  service  of  repair  men  or  inspectors  furnished  free. 
This  contract  is,  of  course,  intended  for  the  largest  wholesale 
customers,  and  is  made  for  three  years. 

Customers  not  wishing  such  a  contract  may  obtain  energy 
on  an  open  order,  which  may  be  cancelled  at  any  time.  On  an 
open  order  contract,  the  customer  simply  pays  4  cents  per  kw- 
hour,  with  discounts  for  prompt  payment,  as  in  the  case  of  the 
three-year  energy  contract. 

The  company  also  has  a  special  non-peak  form  of  contract 
which  is  similar  to  the  energy  contract  described,  except  that 
the  customer  pays  only  $3  instead  of  $4.50  per  month  per 
kilowatt  of  maximum  demand  or  kilowatt  capacity  "reserved" 
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FIG.   3. — LOAD   CURVE,   OCT.    I4,    I907. 

as  the  Detroit  contracts  are  worded.  Not  many  customers  have 
been  taken  on  non-peak  contracts  as  yet,  and  the  making  of  such 
contracts  has  not  been  pushed  to  any  extent,  but  the  company's 
condition  just  now  is  such  as  to  make  it  advisable  to  push  the 
non-peak  contract,  the  load  being  nearly  up  to  the  station's 
maximum  output. 
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Residence  lighting  is  taken  on  an  open  order  contract  which 
can  be  discontinued  at  any  time,  or  on  a  one  year  contract 
Under  the  open  order  contract  the  customer  pays  16  cents  per 
kw-hour  up  to  the  point  where  the  energy  consumed  is  equiva- 
lent to  60  hours'  use  per  month  of  what  the  company  reckons 
his  maximum  demand.  For  all  energy  over  that  he  pays  4  cents 
per  kw-hour.  The  minimum  bill  under  an  open  order  contract 
is  so  cents  per  month.  The  discount  for  prompt  payment  is 
10  per  cent. 

The  company's  method  of  estimating  the  maximum  demand 
in  a  residence  is  to  count  all  the  rooms  of  the  house  except 
kitchen,  laundry,  store-rooms  and  three  bedrooms.  Multiplying 
this  number  by  2  kw-hours  gives  the  amount  which  is  charged 
for  at  the  high  rate. 

Commercial  lighting  is  taken  under  a  one  year  contract  with 
a  maximum-demand  meter,  unless  the  maximum  demand  is  the 
same  as  the  connected  load ;  in  which  case  no  demand  meter 
is  necessary.  Under  this  contract  the  customer  pays  16  cents 
per  kw-hour  for  the  equivalent  of  30  hours'  use  of  the  maxi- 
mum demand  and  4  cents  for  all  above  that,  with  a  10  per  cent 
discount  for  prompt  payment  on  bills  of  less  than  $50,  IS  per 
cent  on  bills  of  $50  to  $100,  and  20  per  cent  on  bills  of  $100 
or  more.  Such  an  agreement  is  not  written  for  a  monthly 
bill  less  than  $2.40.  Free  lamp  renewals  and  free  trimming 
and  repair  of  arc  lamps  are  included  and  original  installations 
of  lamps,  both  incandescent  and  arc.  If  the  customer  consumes 
less  energy  than  would  be  equivalent  to  30  hours'  use  of  the 
maximum  demand,  he  pays  for  the  full  30  hours'  use  at  16 
cents,  as  a  readiness-to-serve  charge. 

The  company  furnishes  free  incandescent  lamp  renewals. 
It  also  furnishes  and  maintains  3-glower  Nernst  lamps,  of 
which  there  are  about  2000  in  use.  The  maintenance  cost  on 
these  lamps  is  about  }/2  cent  per  kw-hour.  Free  renewals  are 
furnished  on  all  larger  sizes  of  Gem  lamps,  the  customer 
purchasing  the  reflectors. 

No  flat-rate  service  sign  contracts  are  made,  but  the  company 
furnishes  free  renewals  for  2-cp  sign  lamps,  and  this  seems 
to  have  been  a  great  stimulus  to  the  sign  business  in  Detroit, 
judging  from  the  appearance  of  the  down-town  streets  at  night. 
Aside  from  furnishing  these  free  renewals  of  2-cp  lamps,  the 
company  has  made  no  effort  to  get  sign  business.  This  speaks 
well  for  the  efficiency  of  the  2-cp  sign  lamp  as  a  business 
getter.  It  allows  customers  with  small  signs  to  make  a  much 
better  showing  than  they  could  if  4-cp  lamps  were  the  only 
ones  supplied. 

The  contract  department  is  in  charge  of  Miss  Sarah  M. 
Sheridan.  Ten  solicitors  are  employed  outside  of  the  office, 
of  whom  four  are  on  motor  work.  Besides  these,  there 
is  one  general  motor-contract  engineer  who  handles  the 
most  difficult  engineering  problems  coming  up  in  con- 
nection with  the  contract  department.  The  six  light- 
ing solicitors  divide  the  city  by  districts  and  also  solicit 
for  any  small  motor  users  of  10  horse-power  or  less. 
The  solicitors  for  motor  load  are  assigned  cases  largely  ac- 
cording to  their  previous  experience.  These  solicitors  are 
gradually  becoming  specialists  in  handling  various  classes  of 
customers.  One  of  tl'e  lighting  men  devotes  his  time  mainly 
to  isolated  plants.  Fifteen  isolated  plants  were  closed  down 
in  1907  and  12  in  each  of  the  two  preceding  years.  About 
six  isolated  plants  take  summer  service  from  the  company  and 
operate  during  the  winter. 

An  interesting  development  in  connection  with  isolated  plants 
is  what  is  called  a  throw-over  service.  Two  meters  are  placed 
on  the  central-station  service  wires  to  the  isolated  plant.  One 
of  these  meters  is  thrown  on  by  a  Hartford  lime  switch  between 
1:30  to  6:30  p.  m.  At  6:30  the  time  switch  throws  the  circuit 
to  the  other  meter,  where  it  remains  until  i  :30  p.  m.  the 
following  day,  and  so  on.  All  energy  consumed  between  1 :30 
and  6:30  p.  m.  is  paid  for  at  16  cents  per  kw-hour;  energy 
consumed  at  other  times  is  charged  for  at  the  rate  of  4  cents 
per  kw-hour.  The  time  switch  is  wound  once  a  week.  There 
are  55  such  connections  in  the  city.  The  minimum  bill  for  this 
throw-over  service  is  $1   per  rated  kilowatt  of  equipment  per 


month  up  to  $25.  This  is  only  in  the  direct-current  districts 
where  no  special  transformer  capacity  is  required,  and  up  to 
transformer  rating  in  the  alternating-current  district. 

There  are  over  3000  electric  flatirons  in  use.  Between  200 
and  300  a  month  are  sold  from  the  company's  display  room 
during  the  summer  and  about  100  in  winter.  There  are  also 
about  250  electrically  operated  washing  machines  connected. 
The  one  used  most  is  the  "1900  Washer."  From  the  display 
room  the  company  sells  nothing  but  heating  appliances  and  sew- 
ing-machine motors.  The  sales  from  this  room  altogether 
amount  to  $600  per  month.  Electric  irons  are  sold  at  $3.50  each 
and  sewing-machine  motors  at  $15. 

The  total  connected  load  on  Sept.  30  amounted  to  the  equiva- 
lent of  741,849  so-watt  lamps  and  the  motor,  load  alone  equalled 
2S2,07S  lamps. 

The  Detroit  Edison  Company  and  the  various  companies 
through  which  the  energy  it  generates,  is  distributed  are  under 
the  management  of  Mr.  Alex  Dow,  vice-president  and  general 
manager. 


Luminous  Arc  Service   in   Cleveland. 


The  Cleveland,  Ohio,  Electric  Illuminating  Company  has 
recently  started  a  luminous  arc  lamp  service  which,  being  one  of 
the  first  of  its  kind  in  .the  country,  is  of  considerable  interest 
to  central-station  companies.  The  company  contracts  to  supply 
energy  for  outdoor  luminous  arc  lamps  at  the  rate  of  $6.25 
per  lamp  per  month,  and  agrees  to  operate  these  lamps  from 
dusk  to  II  p.  m.  daily.  Lamps  are  furnished  by  the  company. 
A  Hartford  time  switch  wound  once  a  week,  also  furnished  by 
the  company,  turns  on  each  pair  of  lamps  at  dusk  and  turns 
it  off  at  II  p.  m.  For  the  trimming  and  maintenance  of  these 
lamps  the  customer  must,  at  the  same  time  that  he  contracts 
with  the  company,  enter  into  a  contract  with  the  Flaming  Arc 
Maintenance  Company  to  trim  and  maintain  the  lamp  and 
time  switch  for  $2.75  per  month.  The  total  cost  to  the  customer 
is  therefore  $9  per  lamp  per  month.  The  Flaming  Arc  Mainte- 
nance Company  is  practically  a  Cleveland  maintenance  branch 
of  the  Exccllo  Arc  Lamp  Company.  The  trimmer  for  the 
Flaming  Arc  Maintenance  Company  reports  to  the  head  trim- 
mer of  the  Cleveland  Electric  Illuminating  Company,  but  is 
employed  by  the  maintenance  company  and  devotes  his  time 
to  flaming  arc  lamp  maintenance.  All  troubles  on  luminous 
arc  lamps  are  reported  direct  to  the  luminous  arc  trimmer.  The 
rate  obtained  by  the  illuminating  company  is  about  equal  to  the 
regular  meter  rate.  Luminous  arc  lamps  for  outdoor  advertis- 
ing purposes  are,  therefore,  coming  into  use  rapidly  in  Cleve- 
land. Their  principal  application  is  for  lighting  store  fronts — 
a  field  hitherto  extensively  occupied  by  gas  arc  lamps  burning 
very  cheap  natural  gas.  The  luminous  arc  lamp  so  far  sur- 
passes any  gas  arc  lamp  in  candle-power  that,  for  spectacular 
work  of  this  kind,  gas  arc  lamps  are  left  far  in  the  rear.  These 
luminous  arc  lamps  are  also  coming  into  use  to  some  extent 
for  factory  lighting  in  Cleveland. 


Tungsten  Lamps  for  Street  Lighting. 

An  interesting  street  lighting  installation,  using  series  tung- 
sten lamps,  has  recently  been  made  at  Grosse  Point  Farms,  a 
suburb  of  Detroit.  This  lighting  is  done  under  contract  by  the 
Peninsular  Electric  Light  Company,  of  Detroit,  and  for  the 
particulars  regarding  it  we  arc  indebted  to  Mr.  E.  F.  Philipps, 
in  charge  of  the  suburban  properties  of  that  company.  As 
will  be  seen  from  Figs,  i  and  2,  the  latter  a  view  of  the  street, 
the  lamp  post  used  has  two  goose-necks,  each  of  which  carries 
a  radial  wave  reflector  with  a  l6-cp,  S.S-ampere  tungsten  lamp. 
The  length  of  the  street  so  lighted  is  11,500  ft.,  and  there  arc 
42  lamp  posts  placed  at  somewhat  irregular  distances  apart, 
owing  to  the  fact  that  some  portions  of  the  street  have  more 
trees  than  other  portions  and  also  because  some  portions  arc 
not  as  well  built  up  as  others.  Where  the  roadway  is  straight 
and    not   built    up    as    thickly,   the    distance   between    lamps    it 
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greatest.  .  The  average  distance  between  posts  is  280  ft.,  al- 
though there  are  some  places  where  they  are  450  ft.  to  500  ft. 
apart,  and  the  company  may  some  time  be  called  upon  to  put 
in  an  extra  post  here  and  there. 
The  tungsten  lamps  are  of  the  regular  type  for  series 
street-lighting  circuits  made  by  the  General 
l'!lcctric  Company,  and  each  lamp  requires  5.5 
.imperes  at  a  potential  of  14.7  volts  or  81 
watts.  The  radial  wave  reflector  is  a  fluted 
enameled  steel  reflector  made  for  street  light- 
ing, and  is  of  sufficient  size  to  reflect  in  useful 
directions  a  large  percentage  of  the  light  usu- 
.illy  wasted  above  the  horizontal. 

The  street-lighting  results  obtained  with  this 
arrangement  are  excellent.  On  a  visit  by  the 
writer  to  the  street  recently  on  a  rainy  night, 
ii  was  noticed  in  one  or  two  places  where  only 
line  lamp  was  burning  on  each  of  two  adjacent 
poles  the  lighting  was  still  much  better  than  is 
t'omnion  on  suburban  streets. 

The  lamps  are  arranged  in  two  circuits,  and 
energy  is  supplied  to  them  through  No.  10 
stranded  single-conductor  rubber  and  lead- 
covered  cable  from  a  constant-current  tub 
transformer  supplied  from  a  2300-voIt  single- 
phase  circuit.  The  circuits  are  all  under- 
ground. In  the  underground  construction  3-in. 
liber  conduit  was  used.  The  trench  for 
the  conduit  was  dug  just  inside  of  the 
curb,  to  obviate  the  necessity  of  disturbing  the  roadway. 
\n  extra  duct  was  laid  in  the  trench  with  the  street- 
lighting  conduit  to  provide  for  any  future  call  for  commercial 
lighting  on  piers,  boat-houses  and  grounds.  The  street  thus 
lighted  (Jefferson  Avenue)  is  located  along  the  lake  front.  In 
the  conduit  opposite  each  lamp  post  was  located  a  brick  hand- 
hole,  with  a  cast-iron  top  18  ins.  in  diameter.  These  hand- 
holes  are  3  ft.  from  the  lamp  post.  From  the  hand-holes  a 
36-in.  90-dcg.  pipe  bend  2  ins.  in  diameter  was  run.  Two-in. 
pipe  was  used  for  this  bend  because  the  slot  in  the  base  of  the 
poles  was  not  large  enough  to  pass  the  3-in.  bend. 

The  illumination  iil  this  street  is  an  excellent  example  of  the 
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economy  obtainable  in  street  lighting  with  tungsten  lamps. 
Even  better  distribution  of  light  would,  of  course,  have  been 
secured  with  twice  as  many  posts,  and  with  but  one  lamp  on 
each  post;  but  the  construction  expense  would  have  been  much 
greater.  From  an  inspection  of  this  street  at  night,  it  can  be 
said  safely  that  the  majority  of  suburban  streets  would  be 
lighted  better  than  they  are  at  present  with  poles  located  as  far 
apart  as  they  are  in  this  instance  and  with  but  one  60-cp  lamp 


per  post.  This  would  call  for  a  very  reasonable  expertditure  of 
power;  only  about  81  watts  for  every  280  ft.  A  part  of  the 
improved  results  obtained  are  due  to  the  reflector  employed, 
though,  of  course,  the  tungsten  lamp  is  responsible  for  most 
of  the  improvement  over  existing  methods. 


Main  Street,    Dayton,   Ohio,   at    Night. 

The  accompanying  engraving,  made  from  a  night  photo- 
graph of  Main  Street,  Dayton,  Ohio,  shows  what  the  enterpris- 
ing central-station  interests  there  are  doing  to  produce  an  at- 
tractive appearance  on  that  city's  principal  down-town  thorough- 
fares.    Main  is  among  the  notably  lighted  streets  for  cities  of 


^rAI^■  strekt,  daytox,  ohio,  .\t  xigut. 

this  size.  As  will  be  seen,  there  is  considerable  sign  and  display 
lighting.  Very  rapid  progress  is  being  made  in  the  introduction 
of  sign  and  display  effects  in  Dayton,  and  no  doubt  by  the 
holidays  the  attractive  appearance  shown  will  even  be  improved. 
The  Dayton  Lighting  Company  has  changed  considerably  the 
illumination  of  this  street  since  the  present  ownership  took 
hold. 


Letter  to  the   Editors. 

Height   ot  Lamps  and   Lighting   EtHciencv. 

To  the  Editors  of  Electrical  World: 

Sirs  : — It  is  a  matter  of  common  knowledge  that  the  illumina- 
tion obtained  from  a  single  lamp  usually  varies  approximately 
inversely  as  the  square  of  the  distance.  Even  the  most  un- 
scientific mind  fully  realizes  that  the  nearer  the  reading  page 
is  held  to  the  lamp,  the  more  the  light  received  on  it.  For 
this  reason  it  may  be  somewhat  difficult  for  those  who  have  not 
watched  recent  illuminating  engineering  practice  closely  to 
realize  that  in  some  classes  of  lighting  increasing  the  height 
of  the  lamps  above  the  plane  to  be  illuminated  does  not  neces- 
sarily decrease  the  illumination.  This  is  not  due  to  any 
miraculous  contravention  of  the  law  of  inverse  squares,  but  due 
10  some  long-unrecognized  facts  in  connection  with  flux  of 
light  and  reflection.  In  the  case  of  a  large  interior  like  a 
store,  where  many  lamps  are  giving  light  on  the  plane  of  the 
counters,  it  must  be  evident  that  the  total  light  received  on  the 
plane  of  the  counters  is  that  coming  directly  from  the  lamps 
plus  that  which  strikes  the  ceiling  and  walls  and  is  reflected 
to  the  plane  of  the  counters,  ^[odern  illuminating  engineering 
practice  would  attempt,  in  a  case  of  this  kind,  by  the  use  of 
properly  designed  reflectors  and  reflecting  surfaces,  to  throw 
as  large  a  percentage  of  the  total  light  generated  by  the  lamps 
on  the  plane  of  the  counters  as  is  consistent  with  a  well-lighted 
ceiling.  A  comparatively  small  percentage  of  the  light  given 
out  is  sufficient  to  light  the  ceilings  and  sidewalls.  so  that  most 
of  the  light  can  safely  be  directed  toward  the  plane  of  the 
counters. 

Xow  if  the  lamps  are  hung  low  in  very  concentrating  reflect- 
ors, each  lamp  will  have  a  large  percentage  of  its  flux  delivered 
over  a  sinall  area  under  the  lamp,  and  if  there  are  sufficient 
lamps   the  entire  area  of  the  working  plane  will   be  covered. 
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If,  now,  these  lamps  be  raised  much  higher  than  before,  they 
will  still  have  a  large  part  of  their  light  flux  directed  toward 
the  working  plane,  but  each  lamp  will  cover  a  larger  area.  The 
total  flux  of  light  toward  the  counters  being  approximately 
the  same,  the  illumination  as  measured  on  the  counters  would 
be  the  same,  but  with  the  difference  that  any  given  point 
on  the  counters  would  be  receiving  light  from  a  greater 
number  of  lamps.  Stated  another  way,  the  decrease  in  illumina- 
tion due  to  the  raising  of  any  particular  lamp  is  compensated 
for  by  the  fact  that  the  area  lighted  by  that  particular-lainp  will 
be  also  lighted  by  a  number  of  other  lamps  when  the  lamps  are 
raised  from  the  lower  to  the  higher  position. 
The  correctness  of  this  theory  has  now  been  well  established 


by  various  tests.  It  is  indeed  fortunate  that  such  is  the  case, 
for  it  permits  of  placing  the  light  sources  high  out  of  the 
ordinary  range  of  vision.  This  improves  the  apparent  as  well 
as  the  actual  illumination,  and  in  practice  the  apparent  illumina- 
tion to  the  casual  observer  is  fully  as  important  as  the  actual 
illumination  in  foot-candles  measured  by  testing  instruments. 
It  is  important  to  note,  however,  that  unless  proper  reflectors 
are  used  which  direct  a  large  percentage  of  the  light  flux  of 
the  lamp  toward  the  working  plane  under  consideration,  the 
height  of  the  lamps  has  a  great  deal  to  do  with  the  efficiency. 
The  whole  question  simmers  down  to  one  of  sending  in  useful 
directions  a  large  proportion  of  the  light  coming  from  the  lamp. 
Phil.^delphia.  Pa.  Chas.  T.  Bl.\ke. 
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Dynamos,   Motors  and   Transformers. 

Carbon  Brushes. — An  account  of  a  very  extended  test  of 
various  commercial  carbon  brushes.  Brushes  of  hard,  medium- 
hard  and  soft  carbon  made  by  five  different  manufacturers  were 
tested.  The  following  properties  were  investigated :.  Apparent 
density,  real  denstiy,  tensile  strength,  compressibility,  wear  and 
tear  as  a  function  of  the  speed,  behavior  as  anode  in  electro- 
lysis, specific  electric  resistance  and  its  variation  with  a  tem- 
perature, contact  resistance  and  friction,  content  of  ash,  etc. : 
microscopic  examinations  of  the  carbons  were  also  made.  The 
values  for  the  specific  resistance  in  microhms-cm.  vary  between 
8496  and  1494,  while  those  for  the  temperature  coefficient  vary 
between  — 0.000842  and  — 0.000088. — Bull.  Soc.  Internal,  dcs 
Elec.  August,  September.  October;  abstracted  in  I.'lndustric 
Electriquc,  Oct.  25. 

Lamps  and  Lighting. 

Incandescent  Lamps. — Teichmueller. — In  different  Kuropean 
countrie-;  there  are  now  national  bureaus  for  testing  incan- 
descent lamps.  For  these  tests  exact  regulations  have  been  for- 
mulated ;  for  instance,  in  Germany  by  the  buying  bureau  of  the 
Association  of  Central  Stations  and  by  the  selling  bureau  of  the 
Syndicate  of  Lamp  Manufacturers.  .\  simimary  is  given  of 
the  requirements  in  the  different  countries.  Each  lamp  must  be 
marked  with  the  candle-power,  the  normal  c.  m.  f.  to  produce 
this  illumination  (called  the  "test  voltage"),  and  the  mark 
A,  B  or  C,  where  .\  means  low  specific  power  consumption  and 
short  life,  B  medium  power  consumption  and  medium  life,  and 
C  high  power  consumption  and  long  life.  The  useful  life  is  300 
hours  for  A,  600  hours  for  B,  and  800  hours  for  C.  For  in- 
stance, the  mark  112  B  16  means  a  l6-cp,  n2-volt  lamp  with  a 
useful  life  of  600  hours.  The  e.  m.  f.  for  which  the  lamps  arc 
ordered  ("the  order  voltage")  may  differ  from  the  "test  volt- 
age" by  'hf  following  amounts : 

at     50  to  1 10  volt    ••-  2  volt 

r-t-  3  volt 
='  115  voh     ..  -"l-  2  volt 

at  IJO  to  140  volt     ±  3  voll 

at   150  to  180  volt     ±  4  volt 

at  190  to  230  volt     -t   5  volt 

1.  /+  «  volt 

at  240  to  250  volt 1-5  volt 

The  above  requirements  arc  about  the  same  in  Germany.  Aus- 
tria and  Switzerland.  In  England  there  are  two  standard 
c.  in.  f.'s,  namely,  no  and  220  volts,  and  two  standard  figures  for 
useful  life,  namely,  400  and  800  hours.  For  tests  in  Germany 
it  is  required  that  not  more  than  40  per  cent  of  all  lamps  shall 
reach  the  limits  given  above  for  the  voltage.  However,  for  5 
per  cent  a  further  limit  of  i  per  cent  is  allowed.  In  Switzer- 
land not  more  than  20  per  cent  of  the  lamps  of  each  type  and 
each  size  are  permitted  to  reach  the  limits  given  .ihovo.  Special 
figures  are  given  for  the  specific  power  consumption  required. 
For  l6-cp  lamps  the  figures  are  as  follows: 

.\  n  C 

45   to    II?   volt*     2.60  3.12  3.44 

116   to    I  si    volU      2.8*  3.31  3,60 

ic(i   In    .>!o    voll« 3  06  3.sfi  3  04 


The  figures  represent  specific  consumption  in  watts  per  hefner 
candle.  It  will  be  seen  that  for  the  higher  supply  voltages  the 
lamps  become  less  efficient,  and  that  for  the  long-life  lamps  (C) 
a  considerably  higher  power  consumption  is  permitted.  The 
specific  power  consumption  is  determined  at  the  "test  voltage." 
In  Austria  a  discrepancy  of  4  per  fent  from  the  above  values  is 
permitted,  in  Switzerland  6  per  cent,  in  Germany  from  5  to  8 
per  cent,  according  to  the  difference  between  the  test  e.  m.  f. 
and  the  order  e.  ni.  f.  The  corresponding  table,  which  is  valid 
in  England,  is  also  given.  In  Germany  the  specific  consump- 
tion test  is  made  with  at  least  30  lamps  of  each  type,  and,  if 
the  manufacturer  desires,  2^  per  cent  of  the  whole  shipment 
must  be  tested.  The  shipniient  may  be  refused  if  10  per  cent  of 
the  tested  lamps  do  not  fulfill  the  conditions;  or  if  all  the  lamps 
were  tested  for  candle-power  and  consumption,  all  those  which 
do  not  fulfill  the  conditions  may  be  refused.  The  useful  life 
is  defined  as  the  life  in  which  the  candle-power  decreases  to  80 
per  cent  of  the  candle-power  marked  on  the  lamp  (not  the  real 
original  candle-power).  In  the  life  test  the  lamps  are  used  at 
the  test  voltage.  The  lamps  are  refused  in  Germany  if  10 
per  cent  of  the  tested  lamps  do  not  fulfill  the  life  test ;  in 
Switzerland  if  20  per  cent  of  the  tested  lamps  do  not  fulfill  the 
conditions,  and  in  Austria  if  two  successive  tests  of  15  per  cent 
do  not  fulfill  the  conditions.  The  lamp  manufacturers  compi  in 
that  many  of  the  conditions  are  too  stringent.  As  the  unit  of 
light  the  mean  horizontal  candle-power  is  used  in  each  case.  In 
England  there  is  the  further  requirement  that  the  ratio  of  the 
mean  spherical  candle-power  to  the  mean  horizontal  candle 
power  be  at  least  0.8. — Elek.  Zeit.,  Oct.  17. 

/lltcrnatiiici-Current  Arc  Lamps. — J.  Sohlmann. — In  order 
to  render  the  operation  of  alternating-current  arc  lamps  more 
economical,  inductance  coils  instead  of  resistors  should  be 
used  in  scries  with  them.  Further  advantages^nay  be  obtained 
by  using  a  homogeneous  carbon  for  the  lower  electrode  and  a 
cored  carbon  for  the  upper  electrode.  The  e.  m.  f.  of  the  lamp 
is  thereby  raised  from  28  to  38  volts,  and  an  apparent  phase- 
difference  occurs  between  current  and  c.  m.  f.,  due  to  the  vari- 
able arc  resistance,  simultaneously  with  strong  hissing.  The 
author  endeavors  to  flatten  out  the  distorted  current  and  c.  m.  f. 
curves  by  the  use  of  the  inductance  coils  so  as  to  get  a  quiet 
arc.  He  states  that  his  experiments  were  completely  successful. 
On  the  assumption  that  in  alternating-current  arc  lamps  40  per 
cent  of  the  light  thrown  upw.irds  is  turned  downwards  by  the 
reflector,  the  author  finds  the  following  figures  for  lamps  con 
suming  360  watts,  including  the  loss  in  the  series  resistor.  A 
lower  hemispherical  candle-power  of  490  hefner  candles  with 
one  cored  and  one  homogeneous  carbon  electrode  and  alternat- 
ing-current, .332  hefner  candles  with  two  cored  carbon  elec- 
trodes and  alternating-current,  and  440  hefner  candles  with  a 
cored  and  a  homogeneous  carbon  electrode  and  direct  current. 
— From  Tckn.  Fbrcningcns  i  Finland  Porhandlingar.  1906;  ab- 
slractcd  in  Elek.  Zeit.,  Nov.  7. 

Flame  Arc  Ijimp. — An  illustrated  description  of  a  new  modi- 
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fic'ation  of  the  "Juno"  flame  arc  lamp  made  by  a  British  com- 
pany. The  lamp  is  at  present  made  in  only  one  size,  taking 
450  watts  and  suitable  for  connecting  four  lamps  in  series  on  a 
200-volt  supply.  The  carbons,  Ci,  C^,  in  Fig.  i,  are  clamped 
in  holders  attached  to  a  cross  slide,  S,  along  which  the  holders 
can  move  as  the  convergence  of  the  carbons  requires.  One 
carbon  always  rests  at  its  lower  end  on  an  abutment  piece.  A, 
so  that  as  it  burns  away  the  two  electrodes  are  caused  to  de- 
scend by  gravity  together  with  the  cross  slide.  The  abutment 
piece  is  simply  a  bent  copper  bar,  which  has  to  be  renewed 
through  burning  away  only  once  every  three  months  or  so. 
The  magnet  for  striking  the  arc  is  placed  at  the  top  of  the 
case.  A  rod,  W,  attached  to  its  armature  rests  upon  a  projec- 
tion of  the  striking  lever,  F.    When  the  lamp  is  not  burning,  the 


FIG.    I. — FLAME   ARC   LAMP. 

weight  of  the  armature  and  rod  keeps  the  striker  in  the  position 
shown,  and  the  collar,  K,  attached  to  it  keeps  the  carbons 
pressed  together.  When  the  circuit  is  completed,  the  armature 
is  attracted,  and  the  weighted  striking  lever  moves  and  causes 
the  carbons  to  separate,  thus  starting  the  arc.  The  necessary 
magnetic  flux  to  "blow  out"  the  arc  is  obtained  by  means  of  the 
two  iron  side  rods,  /,  which  are  wound  with  a  helix  of  wire 
carrying  the  main  current.  With  the  type  of  carbon  without  a 
metal  case  recommended  for  these  lamps,  it  is  claimed  that 
practically  no  fumes  are  given  off  and  remarkably  little  ash  is 
found  in  the  globe. — Lond.  Elec.  Eng'ing,  Nov.  7. 

Luminescence. — E.  L.  Nichols  and  E.  Merritt. — The  eighth 

paper  of  their  serial  on  studies  in  luminescence.     The  present 

paper  deals  with  the  influence  of  the   red  and  infra-red  rays 

upon  the  photoluminescence  of  Sidot  blende. — Phy.  Rev.,  Nov. 

Power. 

Electric  Power  Along  a  Canal. — L.  Pasching. — An  illustrated 
article  on  the  electricity  plants  of  the  Rheintalishe  Binnenkanal 
in  Switzerland.  Three  water  powers  were  available  with  dis- 
tances of  about  3  miles  between  two  succeeding  ones.  In  view 
of  the  location  of  the  three  water  powers  with  respect  to  the 
area  to  be  supplied  with  energy  it  was  not  possible  to  let  each 
station  supply  energy  to  its  own  area.  On  the  other  hand, 
operation  in  parallel  of  three  distant  plants  was  somewhat  diffi- 
cult. It  was  then  decided  to  use  the  following  novel  system. 
Only  one  plant  was  equipped  with  synchronous  generators, 
while  the  two  other  plants  were  equipped  with  non-synchronous 
generators;  that  is,  induction  motors  running  above  synchron- 


ism. The  first  cost  of  this  system  is  less  than  for  three  syn- 
chronous generator  stations,  while  the  cost  of  operation  is  very 
much  less,  since  no  skilled  labor  is  required  in  the  two  stations 
equipped  with  non-synchronous  generators.  The  operation  is 
quite  satisfactory. — Elek.  Zeit.,  Oct.  17  and  24. 

Water  Power  in  Italy. — An  illustrated  article  on  the  utiliza- 
tion of  water  power  for  industrial  purposes  in  central  Italy. 
The  Abruzzi  Mountains,  which  was  one  of  the  most  primitive 
regions  in  Italy  hardly  a  generation  ago,  has  now  become  an 
industrial  center  with  many  electric  lighting  and  power  plants. 
This  is  due  to  the  abundance  of  water  power.  Various  electro- 
chemical and  electrometallurgical  plants  are  in  this  region. — 
Lond.  Electrical  Review,  Nov.  8. 

Rhine. — J.  Reyval. — An  article,  illustrated  by  maps,  on  the 
water  power  available  along  the  River  Rhine  in  Switzerland. — 
L'Eclairage  Elec,  Oct.  5. 

Electric  Equipment  of  Flour  Mill. — W.  O.  Horsnaill. — An 
illustrated  description  of  the  equipment  of  a  flour  mill  which  is 
partly  electrically  driven,  although  rope-driving  has  been 
adopted  for  such  parts  of  the  mill  as  contain  continuously  run- 
ning interdependent  machinery. — Lond.  Elec.  Eng'ing,  Nov.  7. 

Electric  Power  in  Mines. — Notes  on  the  general  introduction 
of  electric  working  in  mines  in  New  South  Wales,  where  the 
more  advanced  collieries  are  adopting  electric  power.  Opposi- 
tion has  been  made  from  the  miners,  and  has  assumed  the  form 
of  strikes  or  threatened  strikes.  Some  notes  are  given  on  the 
prevention  of  explosions. — Australian  Mining  Standard,  Oct.  2; 
abstracted  in  Lond.  Elec.  Eng'ing,  Nov.  7. 

Internal  Combustion  Engines. — The  full  issue  is  devoted  to 
articles  on  internal  combustion  engines.  H.  H.  Suplee  gives  a 
historical  review  of  the  development  of  the  internal  combus- 
tion engine ;  B.  H.  Thwaite  discusses  the  blast  furnace  as  a 
center  of  power  production ;  E.  F.  Adams  the  development  of 
the  large  gas  engine  in  America ;  H.  A.  Humphrey  by-product 
recovery  gas-producer  plants ;  L.  Greiner  the  utilization  of  the 
waste  gases  of  blast  furnaces  and  of  coke  ovens  in  metallurgi- 
cal works;  C.  T.  Wilkinson,. the  utilization  of  low-grade  fuels  in 
the  gas  producer;  F.  E.  Junge,  the  gas-power  situation  in  Ger- 
many; G.  M.  S.  Tait,  producer  gas  composition  and  its  influ- 
ence on  the  performance  of  suction-producer  plants;  W.  H. 
Booth,  large  gas  and  steam  engines ;  F.  J.  Rowan,  the  suction- 
gas  producer;  E.  A.  Harvey,  the  production  of  engine  gas  from 
bituminous  coal,  and  C.  E.  Lucke,  energy  transmission  by  pro- 
ducer gas.  The  portrait  of  Dr.  N.  A.  Otto  is  given  as  frontis- 
piece.— Cassier's  Magazine,  November. 

Gas  Power. — An  article  with  reference  to  a  recent  paper  by 
Mathot  on  modern  gas  producer  and  gas  engine  practice. — 
Lond.  Electrical  Review,  Nov.  8. 

Smoke  Nuisance. — An  account  of  a  recent  London  police 
court  prosecution  of  the  Westminster  City  Council  against  the 
Underground  Electric  Railways  Company  of  London  for  caus- 
ing a  nuisance  by  emitting  black  smoke  from  its  power  house. 
The  case  has  been  decided  in  favor  of  the  company.  The 
magistrate  held  that  the  smoke  was  brown  and  not  black,  and 
that  all  reasonable  care  was  exercised  by  the  company  to  pre- 
vent any  nuisance. — Lond.  Elec.  Eng'ing.  Nov.  7. 

Installations,  Systems  and  Appliances. 

Earthing  the  Neutral  Point. — E.  V.  Shaw. — The  neutral  of 
a  three-phase  system  should  be  earthed  at  one  point  only,  and 
that  through  a  suitable  resistance.  In  a  large  power  station 
containing  a  number  of  three-phase  machines  running  in  paral- 
lel, only  one  should  be  earthed  in  its  neutral  point.  The  author 
has  devised  an  automatic  switch  for  this  purpose.  This  auto- 
matic earth  switch,  shown  in  Fig.  2,  is  made  up  of  two  parts — 
the  earth  switch  proper  and  the  supplementary  or  motor-control 
switch  by  which  it  is  operated.  The  earth  switch  itself  consists 
of  a  slate  base,  on  which  are  mounted  one  ring  contact — which 
is  connected  directly  to  the  earth  resistor — and,  concentrically 
with  this,  the  same  number  of  contacts  as  there  are  machines 
in  the  station,  each  of  these  contacts  being  connected  to  the 
neutral  point  of  one  machine.  A  brush  carried  on  a  shaft 
connects  this  ring  to  one  contact  at  a  time;  this  is  coupled 
by  worm-gearing  to  a  i-hp  motor,  which  is  capable  of  revolv- 
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ing  the  brush  at  the  rate  of  2  r.  p.  m.  The  supplementary 
switch  is  similar  to  the  main  switch,  but  is  much  lighter  in  con- 
struction; its  revolving  brush  is  carried  on  the  same  shaft  as 
the  main  brush,  and  these  two  brushes  are  on  the  opposite  ends 
of  the  shaft,  which  is  geared  in  the  middle  to  the  motor.  The 
ring  contact  of  this  supplementary  switch  is  connected  to  the 


FIG.  2. — GENERAL  ARRANGEMENT  OF  EARTH   SWITCH. 

negative  side  of  the  switch  motor,  and  each  of  the  small  con- 
tacts corresponding  to  the  neutral  point  contacts  on  the  earth 
switch,  is  connected  to  the  "off  position"  of  the  pilot  switch  on 
the  main  oil  switch  for  that  generator.  (Fig.  3.)  It  will  be 
seen  that  while  the  earth  switch  is  connecting  the  neutral  point 
of  a  generator,  which  is  switched  on  to  the  bus-bars  to  earth, 
the  motor  circuit  is  broken  at  the  pilot  switch,  but  immediately 
the  oil  switch  of  this  generator  is  opened  the  pilot  switch  comes 
over  to  the  "off  position"  and  closes  the  motor  circuit.  The 
motor  then  drives  the  revolving  brushes  until  the  main  brush 
connects  the  neutral  point  of  the  next  machine,  which  is 
switched  on  to  the  bus-bars,  to  earth.     When  it  reaches  this 


FIG.  3. — CONNECTIONS  OF   MOTOR  CONTROL  SWITCH. 

position,  the  brush  on  the  supplementary  switch  being  in  a  cor- 
responding position,  the  motor  circuit  is  now  opened  at  the  pilot 
switch  on  the  oil  switch  of  this  generator.  It  is  arranged  for 
the  earth  switch  to  travel  in  a  clockwise  direction.  The  small 
single-pole  switch  in  th"  motor  circuit  is  provided  for  opening 
this  circuit  when  all  the  generators  are  off  the  bus-bars,  so  as 
to  prevent  the  motor  from  driving  the  switch  round  and  round, 
searching  for  a  generator  to  earth.  In  addition  to  this,  on  a 
particular  switch  designed  by  the  author,  a  pilot  switch  has 
been  added  similar  in  construction  to  the  motor-control 
switch,  the  brush  arm  of  this  switch  being  likewise  driven  by 
the  common  shaft.  This  is  shown  in  the  two  illustrations. 
This  pilot  switch  closes  the  circuit  for  the  "earlh-switch  pilot 
lamp"  corresponding  to  the  generator  which  is  earthed. — Lond. 
Eke.  Review,  Oct.  18. 

Three-Wire  Direct-Current  System. — W.  A.  Toppin. — An 
article  in  which  the  author  stales  that  in  Great  Britain  out  of  a 
total  number  of  428  central  stations,  280  distribute  by  means 
of  the  three-wire  system,  81  stations  by  means  of  two-wire  di- 
rect current,  and  only  67  give  a  purely  alternating-current  sup- 


ply. The  majority  of  the  two- wire  direct-current  stations  will 
change  over  to  the  three-wire  system  as  they  increase  in  size. 
The  author  describes  a  method  of  L.  R.  Lee  for  locating  faults. 
The  only  apparatus  required  is  a  voltmeter  and  a  coil  of  lightly 
insulated  small  wire.  The  most  suitable  voltmeter  is  a  very 
sensitive  one,  having  two  scales,  one  reading  from  o.oi  to  I  volt 
and  the  other  i  to  100  volts.  One  terminal  of  the  voltmeter  is 
connected  to  as  good  an  earth  as  can  be  obtained :  there  is 
generally  a  terminal  connected  to  an  earth  plate  in  each  feeder 
and  distributing  pillar.  A  water-pipe  or  even  a  gas-pipe  has 
been  found  to  give  excellent  results.  The  other  terminal  of  the 
voltmeter  is  connected  to  a  screwdriver  or  metal  plate.  The 
earth  in  the  vicinity  of  the  fault  is  raised  to  a  pressure  above 
the  normal,  and  it  is  this  pressure  that  it  is  desired  to  measure. 
The  fault  will  be  found  immediately  below  the  spot  where  the 
highest  reading  is  obtained.  As  it  is  essential  that  the  leakage 
should  be  taking  place  during  the  test,  it  is  advisable  to  have 
four  lamps  in  series  across  the  outers,  with  the  middle  point 
earthed ;  these  can  be  connected  up  at  the  nearest  pillar,  and 
thus  save  the  rouble  of  telephonic  inquiries  to  the  station. — 
Lond.  Electrical  Revietc,  Oct.  25. 

Circuit-Interrupting  Devices. — F.  W.  Harris. — The  first  of  a 
serial  of  articles  on  switches,  fuses  and  circuit-breakers.  The 
author  discusses  the  general  appearance  of  their  design.    Fig.  4 
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FIG.  4. — CURVES  OF  VOLTAGE  DROP. 

shows  typical  curves  of  voltage  drop  between  two  contacts,  the 
current  being  maintained  constant  and  the  pressure  varied. 
The  drop  across  the  contacts  decreases  rapidly  with  pressure 
up  to  a  certain  critical  pressure.  To  prevent  an  arc  in  inter- 
ruping  a  circuit  it  is  necessary  to  prevent  the  formation  of 
low-resistance  vapor  or  to  successfully  counteract  its  effect. 
To  extinguish  arcs,  four  commercial  methods  are  used :  Oil 
magnetic  blow-out,  expulsion  and  enclosure.  Finally,  the  quick- 
ness of  break  is  discussed. — Electrical  Journal,  November. 

Electricity  Sujyply  Development. — An  illustrated  article  on  the 
development  of  the  electricity  supply  undertaking  of  the  St. 
Marylebone  Borough  Council,  which  is  the  largest  municipal 
system  in  London.  It  was  one  of  the  first  to  apply  organized 
methods  to  the  commercial  development  of  the  business.  The 
publicity  department  has  done  considerable  work.  A  very  com- 
plete system  of  curves  and  book  records  of  the  progress  of  the 
undertaking  is  kept  up  by  the  department.  Slot  meters  are  in 
use,  but  at  present  no  free  wiring  or  higher  schemes  are  in 
operation,  though  they  are  being  contemplated. — Lond.  Electri- 
cal Review,  Oct.  25. 

Sub-Statiotus. — Idelbercer. — The  first  part  of  a  description  of 
the  sub-station  Krummestrasse  of  the  Berlin  electric  elevated 
and  subway.  It  is  supplied  with  three-phase  currents,  which 
are  changed  in  five  660-kw  converters  to  direct  current.  The 
article  is  profusely  illustrated. — Elek.  Zeit.,  Oct.  31,  Nov.  7. 

Berlin. — K.  Wilkens. — The  conclusion  of  his  long  illustrated 
article  on  the  Berlin  Electricity  Works  at  the  beginning  of 
1907.  The  concluding  installment  deals  with  the  storage  battery 
equipment. — Elek.  Zeit.,  Oct.  24. 

Wires,  Wiring  and  Conduits. 

Losses  in  Alternating-Current  Cables. — E.  Stirnimann. — In 
tests  of  large  alternating-current  cables  the  ratio  of  the  apparent 
alternating-current  resistance  to  the  calculated  direct-current 
resistance  was  found  in  several  cases  as  high  as  two  or  three. 
The  large  additional  resistance  cannot  be  explained  by  the  ordi- 
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nary  skin  effect,  .\lthough  self-induction  may  account  for  part 
of  the  increased  apparent  resistance,  there  is  still  another 
cause.  An  ordinary  stranded  cable  consists  of  a  central  wire 
around  which  one  or  more  layers  of  smaller  wires  are  laid 
spirally.  The  current  has  two  ways  open  to  itself,  first,  along 
the  spiral-wound  conductors,  and,  secondly,  in  straight  direc- 
tion passing  froin  one  wire  to  the  ne.xt-  The  first  path  has  re- 
sistance and  inductance.  The  second  path  has  only  ohmic  re- 
sistance. This  explanation  was  found,  indeed,  to  be  satisfac- 
tory. The  conclusions  arrived  at  by  the  author  are  that  for  nor- 
mal alternating-current  systems  ordinary  cables  can  be  safely 
used  up  to  cross-sections  of  100  sq.  mm,  but  above  this  the 
cables  should  be  sub-divided  into  a  number  of  segmental  or 
circular  cables,  insulated  lightly  from  one  another,  and  stranded 
together,  and  of  not  more  than  70  sq.  mm  section  each.  "Speci- 
I'lcations  for  alternating-current  cables  should  also  contain  a 
clause  fixing  the  conductivity  for  alternating  current  at,  say, 
95  per  cent  for  50  cycles,  and  98  per  cent  for  30  cycles  or  less — 
the  latter  being  the  ordinary  direct-current  specification." — Lond. 
Elec.  Review,  Oct.  11. 

Determining  Voltage  Drop. — T.  L.  Kolki.v. — An  illustrated 
article  giving  graphical  methods  for  determining  the  voltage 
drop  in  energy  distribution  systems. — Lond.  Elec.  Review, 
Oct.  11. 

Electrophysics  and  Magnetism. 

Sfork  Poteiitiiils. — P.  Pri.nxshf.im. — The  results  of  Roentgen, 
Precht,  Tamm,  Evers,  Warburg  and  others  with  respect  to 
spark  potentials  are  greatly  at  variance,  often  differing  by  1000 
volts.  The  present  author  points  out  that  results  equally  vari- 
able can  be  obtained  with  one  and  the  same  apparatus.  They 
apparently  depend  upon  a  number  of  imperfectly  known  condi- 
tions. One  of  these  conditions  is,  no  doubt,  the  temperature 
of  the  spark-gap  and  terminals,  and  this  the  author  subjects 
to  a  careful  scrutiny,  using  a  gold  cylinder  and  a  platinum 
point  charged  to  a  positive  or  negative  potential.  The  whole 
spark-gap  and  leads  were  heated  by  an  electric  oven.  The 
author  found  that  the  negative  minimum  potential  is  inconsistent 
when  the  point  is  new,  but  soon  acquires  a  constant  value 
which  returns  on  returning  to  the  original  conditions  of  tem- 
perature, illumination,  etc.  By  heating  to  a  red  heat  under 
constant  density,  the  negative  minimum  potential  is  reduced 
to  an  amount  which  suffers  no  further  reduction  on  heating 
further.  The  positive  spark  potential  is  affected  only  slightly 
by  heat.  The  current  density  increases  rapidly  on  heating  the 
negative  point  above  500  deg.  C.  The  phenomena  are  qualita- 
tively the  same  in  air  as  in  nitrogen. — Ann.  d.  Physik.,  \o.  11  ; 
abstracted  in  Lond.  F.lce.  Rng'ing,  Xov.  7, 

Electrochemistry  and  Batteries. 

Disinfection. — At  Poplar  the  Hcrmitc  electrolytic  process  of 
making  hypochlorite  is  in  use.  Formerly  carbolic  fluid  and 
powder  disinfectants  were  used.  It  is  shown  that  the  use  of 
the  electrolytic  hypochlorite  disinfectant  has  reduced  the  cost 
to  about  one-half,  and  that  this  saving  has  already  paid  for  the 
initial  outlay  for  the  plant.  In  the  future  a  still  greater  saving 
is  expected,  since  the  system  is  now  in  working  order,  and  the 
expenditure  for  wages,  batteries,  etc.,  will  be  smaller. — Lond. 
F.iectrician,  Nov.  8. 

Induction  Furnace. — V.  K.nci.f.hardt. — The  first  two  parts  of 
a  long  illustrated  serial  on  electric  induction  furnaces  and  their 
application  in  the  iron  and  steel  industry. — Elek.  Zcit.,  Oct.  31, 
Xov.  7. 

Fli-ctrometalhirgy.—].  R.  C.  Kkrshaw.— .An  illustrated  sum- 
mary of  some  recent  developments  in  the  electrometallurgy  of 
ferro-alloys,  steel,  lead,  tin  and  zinc. — Eng'ing  Magazine. 
November. 

Units,  Measurements  and  Instruments. 

Measuring  Iron  Losses.—].  S.mhi.k.v.— .\  paper  read  before 
the  German  .Association  of  Electrical  Engineers  on  a  method 
of  determining  the  iron  losses  as  a  function  of  the  induced 
maximum  flux.  The  body  of  iron  to  be  tested  is  indicated  by  E 
in  Fig.  5.  The  losses  are  measured  by  means  of  the  watt- 
meter   W,  the  effective  value  of  the  alternating  current  which 


magnetizes  the  iron  core  E,  is  measured  by  means  of  the  am- 
meter A.  The  voltmeter  V,  serves  for  controlling  the  e.  m.  f. 
of  the  alternator,  which  supplies  the  energy.  By  means  of  the 
switch  U,  it  is  possible  to  connect  the  magnetizing  windings  of 
E,  the  ammeter  /}  and  the  current  coil  of  the  wattmeter  IV, 
cither  with  the  alternator  or  with  a  Wheatstone  bridge.  In  this 
way  it  is  possible  to  measure  first  the  iron  losses  and  then  to 
determine  immediately  afterward  the  resistance  of  the  circuit, 
so  that  the  copper  losses  may  be  found  and  deducted  from  the 
loss    determined   with    the    wattmeter.      During   the    resistance 


FIG.  5. — .MEASL"R1.N"G  IROX   LOSSES. 


measurement  the  voltage-coil  circuit  of  the  wattmeter  must  be 
open.  For  testing  the  field  in  the  core  E  a  secondary  coil  is 
provided,  which  is  connected  to  the  galvanometer  G,  and  a 
contact  device,  C.  The  latter  is  placed  either  directly  on  the 
axle  of  the  alternator  or  on  the  axle  of  a  synchronous  motor. 
The  contact  device  operates  so  that  the  galvanometer  circuit  is 
closed  during  one  half  period  and  open  during  the  next  half 
period.  There  are  two  brushes,  bx  b^,  of  which  61  slides  on  a 
complete  circular  brass  ring.  On  the  other  hand,  the  brush  bz 
slides  on  a  disc  constructed  as  shown  in  the  right-hand  diagram. 
This  disc  is  made  of  hard  rubber  and  has  two  sectors  of  cop- 
per inserted  on  the  surface  at  opposite  places  as  shown  in  the 
diagram.  These  copper  sectors  are  firmly  connected  with  the 
complete  copper  ring  of  the  other  disc.  In  order  to  obtain  good 
results  it  is  very  important  that  the  brushes  do  not  vibrate  and 
that  the  contact  surface  is  clean.  Under  proper  conditions  the 
needle  of  the  milliammeter  G  does  not  vibrate  in  any  way. 
The  indication  of  this  needle  gives  the  current  which,  when 
multiplied  with  a  constant  value,  gives  the  flux  in  E.  If  the 
object  is  to  determine  the  iron  losses  as  a  function  of  the  maxi- 
mum flux,  the  position  of  the  brushes  must  be  so  adjusted 
that  the  deflection  of  the  galvanometer  G  becomes  a  maximum. 
The  results  of  a  test  of  a  certain  kind  of  iron  are  given.  In 
this  case  it  was  found  that  with  constant  flux  the  hysteresis 
loss  per  period  increased  with  increasing  frequency.  .\  special 
arrangement  for  testing  sheet  steel  is  also  described. — Elek. 
Zeit.,  Oct.  10;  Elek.  und  Masch.,  Oct.  20. 

Variable  Mutual  Inductances. — A.  Campbell. — .\n  abstract  of 
a  (British)  Physical  Society  paper  on  the  use  of  variable 
mutual  conductances.  In  connection  with  wireless  telegraphy 
the  measurement  of  small  inductances  and  capacities  is  of  im- 
portance; one  of  the  methods  described  has  special  reference 
to  small  self -inductances.  Mutual  inductances  can  be  more 
easily  dealt  with  than  self-inductances,  for  the  former  can  be 
(i)  more  accurately  calculated  from  dimensions,  (2)  are  less 
affected  by  change  of  frequency,  and  (3)  when  variable,  can  be 
made  to  pass  through  zero  value.  A  convenient  form  of  vari- 
able mutual  inductance  consists  of  a  continuously  variable  part 
and  a  series  of  steps.  The  first  consists  of  two  equal  parallel 
coils  with  a  third  coil  moving  parallel  to  their  planes  round  an 
axis  eccentric  to  the  fixed  coils.  The  scale  thus  obtained  is 
very  open  near  zero  (which  is  an  advantagel  and  the  gradua- 
tion is  done  by  experiment.  The  steps  are  obtained  by  meaps 
of  another  fixed  coil  of  standard  wire,  each  strand  giving  an 
equal  sub-division.  The  model  shown  had  two  ranges,  from 
o.oi  to  200  and  2000  microhenries.  .\  variable  mutual  induct- 
ance of  this  type  has  a  number  of  applications.  It  is  obviously 
convenient  for  calibrating  ballistic  galvanometers.  By  means 
of  it  mutual  inductances  of  all  values  can  be  readily  measure<l. 
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By  several  methods  it  can  be  used  to  measure  capacities,  and 
the  formulas  required  are  mostly  very  simple.  Its  most  im- 
portant application,  however,  appears  to  be  the  measurement 
of  small  self-inductances  as  follows:  Let  the  variable  mutual 
inductance  be  called  W.  With  a  source  of  intermittent  or 
alternating  current  and  any  convenient  detector  (vibration  gal- 
vanometer, telephone,  etc.),  a  bridge  with  corners.  A,  B,  C,  D, 
is  formed,  in  which  BD  and  DC  are  equal  non-inductive  arms, 
AB  is  the  fi.xed  secondary  of  W  and  AC  has  resistance  and  self- 
inductance  equal  to  those  in  AB.  The  detector  is  across  BD, 
while  the  source  is  applied  at  D  and  also  through  the  primary 
of  W  connected  to  A.  When  W  is  set  to  zero  reading  a  bal- 
ance is  obtained.  An  unknown  self-inductance,  A'^,  is  now  in- 
serted in  AC,  and  the  balance  restored  by  adding  resistance  in 
AB  and  adjusting  the  mutual  inductance  IV.  The  reading  of 
W  when  doubled  gives  directly  the  value  of  the  unknown  N. 
The  method  is  really  a  differential  one  and  can  also  be  used 
to  give  very  accurate  measurements  of  the  difference  between 
two  nearly  equal  large  self-inductances.^Lond.  Electrician, 
Nov.  8. 

Measuring  Insulation  Resistance. — D.  SHiRT.^.\n  illustrated 
description  of  a  method  of  testing  direct-current  networks  for 
insulation  resistance  during  working.  It  may  be  applied  with 
advantage  to  the  neutral  of  a  three-wire  or  a  five-wire  system, 
because  the  earth  connection  need  not  be  interrupted.  It  is 
customary  in  many  generating  stations  to  make  the  resistance 
of  the  neutral  earth  connection  as  small  as  possible,  but  to 
provide  some  means  of  introducing  a  known  resistance,  either 
by  means  of  a  switch,  vv'hich  normally  short-circuits  it,  or  by 
means  of  a  rheostat,  so  that,  in  the  event  of  a  fault  occurring 
on  one  of  the  "outers,"  the  "leakage"  current  may  be  con- 
trolled. The  test  consists  simply  in  measuring  the  leakage  cur- 
rent through  the  earth  connection  for  two  different  values  of 
the  resistance  of  the  latter.  If  these  resistances  are  Ri  and  R2 
ohms,  and  if  the  corresponding  leakage  current  is  I,  and  h, 
then  the  insulation  0/  the  system  to  earth  in  ohms  is  (/j7?2  — 
JiRi)  -5-  (/i  —  h).  It  is  convenient  to  let  Ri  be  the  normal 
resistance  of  the  earth  connection  and  it  may  in  some  cases  be 
so  small  as  to  be  negligible. — Lond.  Elec.  Rcvicv.',  Oct.  11. 

Sensitiveness  of  Photometers.— L.  W.  Wild. — An  account  of 
some  experiments  in  which  the  author  endeavored  to  determine 
comparative  figures  for  the  sensitiveness  of  photometers. 
Eleven  different  photometers  were  tested,  and  different  sources 
of  light  were  used  so  as  to  determine  the  effect  of  difference  in 
color.  On  sources  giving  the  same  color  of  light,  flicker 
photometers  are  not  so  good  as  the  best  of  stationary  photom- 
eters, but  as  soon  as  the  color  difference  is  at  all  appreciable, 
such  as  is  met  with  even  in  the  photometry  of  carbon-filament 
lamps,  against  a  carbon-filament  standard,  both  of  the  flicker 
photometers  tested  were  found  superior  in  sensitiveness  to  any 
other  form  of  photometer. — Lond.  Electrician,  Nov.  8. 

Magnetic  Tests. — E.  Haupt. — An  illustrated  description  of  a 
magnetometer  for  iron  tests,  which  is  not  disturbed  by  external 
magnetic  fields.  It  is  specially  suitable  for  making  magnetic 
tests  of  short  and  thin  pieces  of  iron,  such  as  relay  arma- 
tures and  other  small  iron  pieces  of  telegraph  apparatus. — Elek. 
Zeit.,  Oct.  31. 

Testing  Machine. — C.  F.  Larard. — .\  paper  read  before  the 
(British)  Institution  of  Mechanical  Engineers  on  a  new  single- 
lever  testing  machine  and  some  torsion  tests.  The  special  fea- 
ture is  the  good  control  which  is  obtained  by  electrical  means. 
This  method  is  described  and  illustrated. — Lond.  Electrician, 
Nov.  8. 

Telegraphy,  Telephony  and  Signal*. 

Wireless  Telephony. — C.  Schapira  and  S.  Loewe. — An  illus- 
trated description  of  a  method  of  wireless  telephony  used  by 
a  German  company  and  stated  to  give  satisfactory  results  in 
practice  over  a  distance  of  from  18  to  24  miles.  While  Poulscn 
uses  the  Duddell  arrangement  of  a  capacity-inductance  circuit 
in  shunt  with  an  arc  burning  in  an  atmosphere  of  hydrogen  and 
in  a  strong  magnetic  field  with  artificially  cooled  electrodes,  the 
present  method  employs  neither  a  hydrogen  atmosphere  nor  a 
magnetic    field.      The    fundamental    feature    is    a    multiply-sub- 


divided arc  lamp,  the  arc  occurring  between  two  electrodes  of 
the  form  shown  in  Fig.  6,  where  /I  is  a  solid  carbon  electrode 
(30  mm  in  diameter),  and  fl  is  a  hollow  copper  electrode  filled 
with  water  (45  mm  diameter).  Six  such  arcs  are  used  in  series 
on  a  220-volt  supply  and  12  on  a  440-volt  supply.  When  the 
arcs  have  been  lighted  by  removing  one  set  of  the  electrodes 
from  the  other  set  by  means  of  a  common  lever,  further  regu- 


FIG.  6. — WIRELESS  TELEPHONY. 

lation  is  unnecessary,  since  the  rate  of  burning  of  the  carbon 
is  very  trifling.  The  cooling  water  must  be  renewed  at  inter- 
vals of  from  eight  to  ten  hours.  The  transmitting  apparatus 
is  shown  in  Fig.  7.  In  accordance  with  the  alterations  of  the 
resistance  of  the  microphone  there  will  be  variations  of  the 
coupling  and  of  the  tuning  of  both  of  the  circuits  and  corre- 


FIGS.    7    AND    8. — WIRELESS    TELEPHONY. 

spondingly  of  the  energy  output  from  the  antenna.  Fz  is  a  hot 
wire  ammeter  included  in  the  antenna  circuit ;  this  instrument 
shows  how  the  output  of  the  radiation  from  the  antenna  is 
effected  by  speaking  into  the  microphone.  The  receiving  ap- 
paratus is  shown  in  Fig.  8,  where  F  is  a  variable  self-induction 
in  shunt  with  the  detector  D  and  the  telephone  T. — Lond. 
Elec.  Eng'ing,  Nov.  7. 

Miscellaneous. 

Electrostatic  Separation. — F.  Esser. — An  account  of  ati  ex- 
perimental investigation  of  the  possibilities  of  electrostatic  ore 
separation.  This  is  found  to  be  applicable  with  good  suc- 
cess only  when  the  ore  has  been  reduced  to  particles  of  a  size 
between  certain  limits.  Sizes  downward  from  I  mm  to  a  cer- 
tain minimum  were  found  most  suitable ;  above  i  mm  the  re- 
sults were  less  satisfactory,  while  the  finest  powder  could  not 
be  separated  electrostatically.  To  be  successful,  it  is  neces- 
sary that  all  of  the  particles  to  be  separated  consist  of  the 
same  material ;  any  impregnation  with  foreign  materials  acts 
as  a  disturbing  factor.  For  iijstance,  an  ore  in  which  zinc 
blende  is  very  intimately  united  or  impregnated  with  pyrite  is 
not  suitable  for  electrostatic  separation.  Thus  zinc  blendes, 
which  are  poor  in  iron,  are  most  suitable.  These  conclusions 
are  valid  only  for  countries  with  the  same  climate  as  Germany. 
In  districts  high  above  sea  level  and  with  a  dry  climate,  as 
in  Chili  and  Colombia,  the  condiiions  are  much  more  favorable 
to  electrostatic  separation — Mctalurgic,  Sept.  8  and  22;  ab- 
stracted in  Electrochcm.  and  Met.  Ind.,  November. 

Teaching. — A.  Schwartz. — An  address  to  technical  teachers 
with  the  title  "The  New  Technology."  The  author  emphasizes 
that  the  aim  of  the  school  should  be  to  impart  a  thorough 
understanding  of  the  principles  underlying  the  branch  of  tech- 
nology concerned,  to  inculcate  habits  of  observation  and  logical 
thought,  and  to  train  the  student  in  the  lines  of  thought  and 
modes  of  attack  employed  in  mathematics,  physics,  chemistry, 
engineering  or  other  technological  subjects,  and  in  the  interprc- 
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tation  of  results.  The  method  of  teaching  should  be  rather  by 
experience  than  by  facts.  It  is  all  wrong  to  give  the  student  a 
certain  number  of  concentrated  doses  of  pre-digested  informa- 
tion. Further,  there  should  be  some  curtailment  of  the  method 
of  examination.  Some  notes  are  given  on  what  can  be  done 
in  day  courses  and  evening  courses. — Lond.  Electrician,  Nov.  8. 


BOOK  REVIEWS. 


Mathematical  Handbook.  By  Prof.  Edwin  P.  Seaver.  New 
York:  McGraw  Publishing  Company.  279  pages.  Price, 
$2.50  net. 
This  book  is  intended  solely  for  reference,  various  formulas 
being  given  without  explanation  as  to  their  derivation.  It  con- 
tains the  chief  formulas  of  algebra,  trignometry,  circular  and 
hyperbolic  functions,  differential  and  integral  calculus,  and 
analytical  geometry,  together  with  mathematical  tables.  The 
tables  comprise  the  squares  and  cubes  of  numbers  up  to  1000; 
the  square-root  and  cube-root  of  these  numbers  to  the  seventh 
decimal  place,  and  the  cube-root  of  the  square  and  the  reciprocal 
of  the  same  numbers  to  the  seventh  significant  figure.  The 
tables  of  logarithms  relate  to  numbers  up  t'^  999,  logarithms  to 
base  10  being  expressed  in  five  figures,  and  those  to  base  «  being 
carried  to  the  third  significant  figure  of  the  number  itself. 
Tables  are  also  given  of  circular  and  hyperbolic  functions,  and 
the  logarithms  of  the  values.  An  unusual  table  is  one  relating 
to  the  velocity  of  bodies  falling  from  various  heights.  The  book 
is  of  convenient  size,  S  in.  x  8  in.,  and  contains  a  large  amount 
of  information  in  compact  form  for  ready  reference  by  the 
mathetr.atician  and  engineer. 


Harpkr's  Electricity  Book  for  Boys.  By  Joseph  H.  Adams 
and  Joseph  B.  Baker.  New  York :  Harper  &  Brothers. 
Illustrated,  407  pages. 

This  is  one  of  a  series  of  practical  handy  books  for  the 
rising  generation,  and  is  destined  to  have  a  very  wide  circula- 
tion. It  is  distinctly  of  the  "How  to  Make"  character,  not  the 
least  merit  being  the  extremely  clear  and  precise  drawings  of 
parts  and  details  of  all  the  classes  of  electrical  apparatus  it 
includes.  This  is  an  electrical  age,  and  a  great  many  boys  of 
inquiring  minds  and  of  mechanical  ability  will  find  immense 
usefulness  in  the  simple,  straightforward  instructions  of  this 
volume.  In  fact,  the  book  may  well  be  employed  as  a  test  of 
youthful  enthusiasm.  Lots  of  boys  think  they  would  like  to 
be  electricians,  and  pictures  of  themselves  as  future  "wizards" 
float  hazily  before  their  minds.  But  the  very  first  application 
of  reality,  the  very  first  effort  to  read  a  serious  book  on  the 
subject,  or  work  out  a  circuit  or  a  piece  of  apparatus,  puts  the 
novice  "out  of  business."  The  boy  who  goes  through  this  ad- 
mirable book  with  vim  and  zest  stands  an  excellent  chance  of 
making  a  good  electrical  engineer  in  the  long  run.  We  com- 
mend it  at  this  season  to  every  anxious,  forecasting  parent. 

The  greatest  part,  of  the  book  is  due  to  Mr.  Adams,  the  last 
chapter,  on  the  uses  of  electricity  all  around  us,  having  been 
?dded  by  Mr.  Baker.  It  will  be  succeeded  by  a  companion  book 
of  slightly  advanced,  yet  popular  nature,  "How  to  Understand 
Electrical  Work." 


Electric  Railways,     Vol.   II.     Engineering  Preliminaries  and 
Direct-Current  Sub-Stations.     By  Sydney  W.  Ashe.     New 
York:   D.  Van  Nostrand  Company.    282  pages,  145  illustra- 
tions.    Price,  $2.50. 
The  treatment  employed  in  this  book  is  both  theoretical  and 
practical.    There  are  ten  chapters  dealing  with  preliminary  con- 
siderations  concerning   the   probable   income    from   passengers, 
determination  of  the  required  motor  equipment,  schedule  and 
load   diagrams,   power   house   and   sub-station   location,   rotary 
converter  sub-stations,   the   rotary  converter,   the  transformer, 
insulating  oils,  and  auxiliary  sub-station  apparatus.     With  the 
exception  of  the  part  dealing  with  the  so-called  "electrical  fea- 
tures" connected  with  the  selection  of  the  motor  equipment,  the 
matter  is  largely  descriptive  of  present  practice,  the  informa- 
tion having  been  compiled  from  various  sources. 


The  book  suflfers  from  a  lack  of  consistent  editing.  For 
example,  no  attempt  seems  to  have  been  made  to  render  the 
symbols  uniform  throughout.  Thus,  V  is  used  both  for  e.  m.  f. 
and  for  speed ;  speed,  however,  is  also  represented  by  S,  while  5 
is  used  for  distance,  and  distance  is  denoted  by  D,  and  also  by 
L.  In  view  of  the  strong  intimation  on  page  225  that  trans- 
formers can  be  used  only  when  connected  either  "delta"  or 
"mesh,"  one  is  not  surprised  to  find  on  page  224  an  illustration 
of  a  partially  completed  one-phase,  shell-type  transformer 
designated  as  the  "core  of  a  three-phase  transformer."  Prob- 
ably the  lack  of  care  in  details  is  the  cause  for  the  statements 
on  page  219  that  the  "drop  in  the  transformer  coils"  is  PR,  and 
that  eddy  currents  depend  upon  the  "reluctivity"  of  the  iron, 
and  the  intimation  on  page  217  that  the  losses  in  a  transformer 
may  sometimes  be  considered  as  "negative."  By  far  the  best 
part  of  the  book  is  found  in  chapters  II,  III  and  IV  on  "Elec- 
trical Features,"  which  contains  much  useful  information  pre- 
sented in  a  logical  manner.  In  fact,  it  may  be  stated  that  the 
intrinsic  value  of  these  chapters  is  sufficient  to  counterbalance 
the  errors  of  carelessness  found  elsewhere  in  the  book. 

Relay  Type  of  Recording  Meter. 

By  M.  C.  Rypixski  and  H.  W.  Young. 

There  are  in  general  use  two  types  of  recording  meters, 
which  may  be  designated  as  the  "direct-swing"  type,  in  which 
the  recording  pen  is  directly  actuated  by  the  measuring  ele- 
ment, and  the  "relay"  type,  in  which  the  recording  pen  is  actu- 
ated or  driven  by  a  separate  source  of  power,  the  measuring 
element  simply  opening  and  closing  a  local  circuit  In  external 
appearance,  commercial  relay  recording  wattmeters,  voltmeters, 
ammeters,  frequency  meters  and  power-factor  meters  differ  im- 
materiall}'.  Moreover,  the  operating  principles  are  very  simi- 
lar. The  quantity  being  measured  tends  to  move  a  dynamometer 
arm  in  a  certain  direction.  The  movement  is  opposed  by  a 
spring  whose  tension  likewise  depends  upon  the  quantity  being 
measured.  When  the  arm  is  in  an  equilibrium  position,  the 
elongation  of  the  spring  is  an  indication  of  the  quantity.    . 

The  principle  of  operation  can  readily  be  described  in  con- 
nection with  the  circuit  diagram  of  Fig.  2,  which  relates  to 
a  recording  voltmeter.  The  various  elements  of  the  meter  are 
designated  as  follows:  A,  B,  C,  D,  fi.xed  coils;  E,  F,  movable 
coils  mounted  on  supporting  structure  pivoted  at  G;  G,  pivoted 
support  of  E,  F ;  H,  upper  adjustable  relay  contact  connected  to 
L;  I,  lower  adjustable  relaj-  contact  connected  to  K;  J,  movable 
relay  contact  attached  to  movable  element  E-F;  K,  pen  actuat- 
ing electromagnet  (left  hand)  ;  K'  iron  core  of  K;  L,  pen 
actuating  electromagnet  (right  hand)  ;  L',  iron  core  of  L; 
M,  arm  supporting  iron  cores  pivoted  at  N  and  connected  to  O 
by  pin  bearing  P;  N,  pivoted  bearing  for  M;  O.  pen  arm  con- 
nected to  M  by  pin  bearing  P,  and  provided  with  guide  slot  at 
the  upper  end,  which  bears  on  stationary  guide  pin  R;  P,  pin 
bearing  connecting  M  and  O;  R,  stationary  guide  pin  for  O; 
S,  recording  pen  arranged  to  pass  across  a  suitable  moving 
record  paper,  T;  U,  helical  spring  connecting  movable  coil  sys- 
tem and  movable  pivoted  supporting  arm,  .1/. 

The  meter  operates  upon  the  Kelvin  balance  principle,  com- 
bined with  a  modified  form  of  the  "Siemens  dynamometer" 
control.  The  coils  are  so  arranged  that  when  current  exists  in 
ttiem  the  left-hand  coil,  E,  is  repelled  by  A  and  attracted  by  B, 
the  right-hand  coil,  F,  being  repelled  by  D  and  attracted  by  C. 
Assuming  the  recording  pen  to  be  at  the  zero  position  on  the 
chart  and  connection  made  to  the  relay  and  the  measuring  cir- 
cuits, it  will  be  seen  that  the  movable  system  will  take  up  a 
position  which  will  force  contact  /  against  contact  /.  .\  circyit 
will  thus  be  completed  through  the  right-hand  solenoid,  L,  and 
the  electromagnetic  attraction  will  cause  the  core  L'  to  move 
downward,  which  movement  will  turn  M  about  its  axis  and 
through  its  connection  with  O  cause  the  pen  to  move  across 
the  chart  toward  the  full-scale  position.  This  movement  of  .1/ 
places  tension  on  the  "spring,  (',  and  continues  increasing  this 
tension  until  the  core  has  traveled  a  sufficient  distance  to  place 
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such  a  tension  on  U  that  it  balances  the  torque  of  the  movable 
measuring  system,  E-F ,  and  draws  the  contact,  /,  away  from  /. 
The  entire  moving  system,  including  the  solenoids,  pen  arm  and 
measuring  coils,  remains  in  the  position  last  assumed  when  the 
circuit  was  broken  and  the  pen  continues  to  draw  a  line  which 
represents  the  voltage  of  the  circuit. 

It  will  be  noted  that  the  spring  [7  is  now  under  tension,  and 
the  position  of  the  contact  /  between  contacts  H  and  /  repre- 
sents a  balance,  or  state  of  equilibrium,  between  the  actuating 
and  restraining  forces.  This  can  readily  be  compared  to  the 
action  of  a  Siemens  dynamometer  in  which  the  knurled  thumb 
nut  has  been  turned  until  the  torsion  of  the  control  spring  has 
drawn  the  pointer  attached  to  the  movable  coils  back  to  zero 
and  the  pointer  operated  by  the  knurled  thumb  nut  will  indi- 
cate the  circuit  voltage.  The  zero  reading  pointer  of  the 
dynamometer  can  thus  be  likened  to  the  movable  contact  / 
of  the  recording  meter  and  the  manually  operated  pointer  of 
the  dynamometer  may  be  likened  to  the  solenoid  operated  pen 
of  the  recording  meter.  It  will  be  seen,  therefore,  that  the 
manual  operation  of  the  dynamometer's  indicating  pointer  is 
replaced  by  electrical  operation  of  the  graphic  meter's  record- 
ing pointer. 

If  the  voltage  increases,  the  movable  contact  is  again  de- 
flected downward  until  it  makes  contact  with  the  lower  fixed 
contact  and  the  right-hand  solenoid  again  causes  the  recording 
pen  to  move  across  the  chart  until  the  increased  tension  of  the 
spring  balances  the  increased  torque  of  the  measuring  element, 
drawing  the  movable  contact  /  away  from  /  and  again  opening 
the  solenoid  circuit.  The  recording  system  again  remains  sta- 
tionary until  the  voltage  of  the  supply  circuit  changes. 

If  the  voltage  decreases  the  contact  ]  rises  and  making  con- 
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tact  with  H  energizes  the  left-hand  solenoid,  K,  which,  draw- 
ing down  its  core,  causes  the  pen  to  move  down  the  scale  to- 
ward zero,  and  as  this  movement  continues  the  arm,  hi,  moves 
up  sufficiently  to  relieve  the  tension  on  V  and  restore  the 
oalance  between  the  actuating  forces  of  the  measuring  system 
and  the  spring,  when  the  contact,  /,  will  leave  H  and  open  the 
control  circuit  through  K. 


It  will  thus  be  seen  that  as  the  voltage  varies  the  contact  / 
moves  up  and  down,  completing  the  circuit  through  one  or  the 
other  control  solenoids,  causing  the  recording  pen  to  move 
across  the  chart,  and  this  gives  a  record  of  the  variations. 

The  sensibility  and  damping  can  be  altered  readily  to  suit 
local  conditions ;  for  instance,  on  a  badly  fluctuating  voltage,  in 
order  to  obtain  satisfactory  records,  it  would  be  necessary  to 


CIRCUIT  DIAGRAM  OF  RELAY  TYPE  OF  RECORDIXG  VOLTMETER. 

employ  a  meter  of  different  damping  period  than  on  a  circuit 
on  which  the  voltage  was  constant.  Attached  to  the  moving 
coils  is  a  piston  suspended  in  a  small  dash  pot,  and  this  damp- 
ens the  movement  of  the  moving  system  by  absorbing  its  excess 
momentum.  The  magnitude  of  this  action  is  variable  by  chang- 
ing the  oil  density,  a  heavy  oil  giving  greater  damping  and 
-Ace  versa. 

By  varying  the  distance  between  the  contacts  H  and  /,  the 
sensibility  may  be  controlled.  When  the  contacts  are  close  to- 
gether, the  slightest  variation  in  the  voltage  will  be  recorded, 
giving,  in  some  cases,  a  very  irregular  line.  By.  increasing 
the  space  bet^vecn  the  contacts,  the  meter  will  not  record  such 
small  changes  and  the  curve  will  be  more  regular,  but  large 
variations  will  be  hecorded  with  equal  accuracy. 

The  quickness  of  action  can  be  controlled  by  the  adjustment 
of  the  main  dash-pot  pistons.  Cylinders  are  provided  having 
an  adjustable  leakage  slot,  and  by  increasing  the  width  of 
this  slot  the  pen  action  may  be  quickened.  For  extreme  slow- 
ness, on  badly  flucuating  e.  m.  f.'s,  a  heavier  oil  may  be  used, 
and  where  a  quick  response  to  change  is  desired  a  light  grade  of 
oil  will  give  the  desired  result. 

The  recording  pen  is  constructed  of  glass  so  formed  as  to 
provide  an  ink  reservoir  of  such  size  that  one  filling  suffices 
iiir  several  months'  use.  The  pen-point  is  drawn  to  a  capillary 
ube  of  heavy  wall  and  small  bore,  giving  maximum  strength 
with  mininiutn  width  of  line. 

/\  specially  calendered  and  ruled  grade  of  paper  is  used  and 
furnished  in  rolls  of  244  ft.  in  length,  being  sufficient  for  two 
months"  use  at  a  speed  of  2  ins.  per  hour,  or  a  proportionately 
shorter  time  at  4  ins.  or  8  ins.  per  hour.  The  paper  is  ruled 
longitudinally  with  a  set  of  parallel  lines,  which  represent  the 
meter  calibration,  this  ruling  varying  with  the  different  t)fpes 
and  ratings.  At  right-angles  to  the  calibration  lines  arc  a  set 
of  parallel  lines  representing  hours,  varying  in  distance  from 
each  other  with  the  particular  rate  of  speed  for  which  the 
paper  is  ruled. 

The  clock  mechanism  which  drives  the  paper  is  of  the  elec- 
trically-wound pcmlulum  type.  It  moves  the  paper  under  the 
recording  pen  at  a  uniform  predetermined  rate,  synchronous 
with  the  time  markings  on  the  recording  paper.  Its  elec- 
trically winding  mechanism  is  operated  from  the  same  circuit 
as  the  pen-acluating  electromagnets  and  it  winds  at  intervals 
of  one  hour. 
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Gas     Producer      Generating    Station    of  the 
Milwaukee   Northern   Railway. 


A  feature  of  the  equipment  of  the  Milwaukee  Northern  Rail- 
way which  has  attracted  especial  attention  from  the  engineer- 
ing public  and  users  of  electrical  energy  is  the  fact  that  the 
motive  power  of  the  road  is  furnished  by  gas-engine-driven 
electric  generating  units  of  a  size  heretofore  unknown  to  the 
traction  interests  of  this  country. 

The  location  of  the  main  power  plant  is  at  Port  Washington, 
on  the  harbor  front,  where  the  handling  of  coal  is  very  econ- 
omical and  convenient.  Two  buildings  comprise  the  power 
plant  proper,  one  for  the  producers  and  one  for  the  engines, 
generators,  switchboards  and  protective  apparatus.  The  gas 
supply  main  is  run  outside  of  and  along  the  entire  length  of 
the  power  house  from  the  producer  plant. 

The  generating  units  arc  three  in  number,  each  of  1000 
kilowatt  rating,  two  of  which  are  now  installed ;  the  third  will 
be  set  up  shortly.     Each  unit  consists  of  a  tvvin-tandcm  hori- 


the  valve,  and  consequently  the  amount  of  gas  admitted  and  the 
time  of  admission,  being  regulated  by  the  governor.  The  ex- 
haust gear  is  of  the  single-beat  poppet  valve  type,  eccentric 
operated,  and  is  in  this  respect  a  duplicate  of  the  main  inlet 
gear.  A  distinctive  feature  of  the  Allis-Chalmers  gas  engine  is 
the  location  of  this  exhaust  bonnet  with  its  valve  at  the  bottom 
of  the  cylinder,  where  all  the  dirt  is  removed  by  the  action  of 
the  exhaust  gases  and  the  provision  of  a  substantial  jack  to 
lower  the  entire  exhaust  mechanism  out  of  place  to  allow  in- 
spection and  regrinding  of  the  valve,  and  which  also  serves  to 
swing  the  valve  chamber,  with  the  valve  and  its  operating 
mechanism  complete,  out  to  one  side  where  it  can  be  reached 
by  the  crane  hoist.  The  removal  of  one  pin,  either  in  the 
inlet  or  exhaust  mechanism,  is  all  that  is  necessary  to  allow 
the  removal  of  either  the  inlet  or  exhaust  bonnets,  with  their 
valves  and  entire  operating  mechanism,  without  disturbing  any 
adjustment  whatever. 

The  igniters  are  electrically  controlled  and  so  arranged  that 
the  time  of  ignition  may  be  regulated  by  a  single  hand-wheel. 
Direct  current  at  60  volts  is  used  in  the  ignition  system.    Dupli- 


FIG.     I. — VIEW    OF    GAS    ENGINES    AND    GEM 


zontal  double-acting  Allis-Chalmcrs  gas  engine  direct  con- 
nected to  a  40S-volt,  2S-cycle  AUis-Chalmers  alternator.  Al- 
though the  rating  of  each  unit  is  given  as  1000  kilowatts,  both 
engine  and  generator  were  designed  with  large  overload  margin, 
the  engine  being  capable  of  developing  upwards  of  2000  horse- 
power and  the  generator  having  a  corresponding  overload 
range.  Each  engine  has  four  cylinders,  32  ins.  in  diameter  by 
42  ins.  stroke,  and  operates  at  107  r.  p.  m. 

The  valve  gear  is  of  the  standard  Allis-Chalmers  cut-off 
type,  and  the  engine  operates  with  constant  compression,  thus 
tending  to  insure  smooth  running  under  the  highly  variable 
loads  to  which  it  is  subjected.  The  inlet  gear  is  extremely 
simple,  consisting  of  a  main  inlet  valve  of  the  single-beat  pop- 
pet type,  eccentric  operated,  thus  insuring  long  life  and  quiet 
running.  The  mixture  of  the  air  and  gas  is  thoroughly  effected 
before  entering  the  cylinder  by  means  of  an  annular  mixing 
chamber  located  under  the  main  inlet  bonnet;  the  design  and 
operation  of  this  device  is  such  that,  at  the  instant  of  closing 
of  the  main  inlet  valve,  there  is  practically  no  explosive  mixture 
left  outside  the  cylinder.  The  gas  valve  is  of  the  double-beat 
poppet  type  controlled  by  a  variable  lift  rolling  lever  operated 
by  a  single-link  connection  to  the  main  inlet  gear,  the  lift  of 


cate  igniters  are  provided  at  each  end  of  the  cylinder  to  insure 
prompt  firing  of  low  heat-value  gases,  and  also  to  avoid  the 
danger  of  shut-down  due  to  short  circuit.  The  entire  ignition 
system,  from  the  motor-generator  set  which  furnishes  the  cur- 
rent to  the  electrically  operated  igniters,  is  very  solidly  built. 

The  air  starting  de\ice  consists  of  a  small  poppet  inlet  air 
valve  at  each  end  of  each  cylinder,  with  a  main  distributing  valve 
operated  by  the  layshaft.  Air  is  admitted  to  each  cylinder  in 
turn  at  what  would  be  the  explosion  stroke.  As  the  high  com- 
pression carried  prevents  the  engine  from  stopping  on  the  dead 
center,  this  arrangement  insures  the  prompt  starting  of  even  a 
tandem  engine  without  the  use  of  a  barring  gear.  The  Port 
Washington  engines  being  twin-tandem  will,  of  course,  start 
from  any  position. 

The  engines  are  exceptionally  heavy  and  rigid,  the  weight 
being  concentrated  in  the  frame  cylinders  and  tie-pieces  in  the 
direct  line  of  the  stresses  to  which  an  engine  of  this  type  is 
subjected.  The  engine  frame  is  designed  for  a  side  crank  in 
place  of  the  double-throw  crank  which  is  the  standard  practice 
abroad.  The  stresses  transmitted  to  the  frame  in  a  side-crank 
gas  engine  are  very  great,  but,  even  in  the  largest  sized  gas 
engines,  they  are  no  greater  than  the  .\llis-Chalmcrs  Company 
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has,  for  many  years,  successfully  provided  for  in  its  steam  en- 
gine practice.  This  is  contrary  to  popular  belief,  but  the  stresses 
cared  for  in  the  engines  operating  the  New  York  subway,  for 
example,  are  as  great  as  any  that  the  gas  engine  is  ordinarily 
called  upon  to  sustain.  The  distinctive  features  of  the  engine 
are  the  extreme  simplicity  of  design  and  the  solidity  of  the 
construction  and  quiet  operation. 

The  load  at  the  present  time  is  extremely  variable,  swinging 
from  less  than  one-half  to  50  per  cent  overload,  with  mo- 
mentary peaks  greatly  in  excess  of  this.  It  is  only  by  a  study 
of  the  switchboard  instruments,  however,  that  this  is  apparent, 
as  the  engine  handles  the  maximum  overloads  as  quietly  and 
with  the  same  freedom  from  vibration  that  characterizes  its 
operation  under  normal  conditions.  To  the  observer  there  is 
no  outward  indication  of  the  magnitude  of  the  forces  at  work. 
The  engine  turns  its  centers  as  quietly  as  a  slow-running  Cor- 
liss engine,  and  is  as  indifferent  to  the  rapid  changes  in  load, 
impressing  one  with  the  tremendous  reserve  power  in  each  unit. 

All  wearing  surfaces,  including  the  main  bearings,  slides, 
crank  and  cross-head  pins,  are  arranged  for  a  continuous  oiling 
systein,  and  the  cylinders  are  lubricated  by  carefully  timed  ad- 
mission of  the  cylinder  oil,  Richardson's  sight-feed  oil  pumps 
being  used. 

The  water  cooling  system  includes  ample  provision  for  cool- 
ing the  cylinder  walls,  cylinder  heads,  pistons,  piston  rods,  ex- 
haust valves  and  exhaust  bonnets.  Water  is  circulated  by 
means  of  two  Morris  and  two  Deming  pumps,  each  driven  by 
an  AUis-Chalmers  induction  motor. 

The  gas  for  the  engine  is  furnished  by  producers  operating 
on  the  Loomis-Pettibone  system.  The  present  installation 
comprises  two  generating  units,  each  consisting  of  a  pair  of 
gas  producers  connected  to  a  common  economizer,  wet  scrubber 
and  exhaust.  The  gas  is  delivered  into  a  30,000-cu.  ft.  holder. 
The  normal  rating  of  the  present  plant  is  4000  horse-power, 
and  it  can  carry  5000  horse-power  for  five  hours'  duration. 
Hocking  Valley  bituminous  slack  coal,  containing  about  11,500 
B.  t.  u.  per  pound,  is  the  fuel  ordinarily  used. 

The  plant   is   operated  on   the  down-draft  principle,  the  air 
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being  admitted  through  the  charging  door  at  the  fop  of  each 
producer,  and  the  necessary  suction  being  caused  by  an  ex- 
hauster located  beyond  the  wet  scrubber.  By  this  method  the 
volatile  matter  and  distillates  arc  drawn  through  the  deep  bed 
of  incandescent  fuel  and  gasified,  thus  avoiding  any  tar  extract- 
ing machinery,  and  enabling  the  system  to  produce  gas  obtain- 
ing 80  per  rpnt  of  the  heat  units  possessed  by  the  fuel  used. 


Reverse  runs  of  steam,  generated  by  the  gas  passing  through 
the  economizer,  or  waste  heat  boiler,  are  occasionally  made  for 
the  purpose  of  breaking  up  the  fuel  bed.  The  water  gas  made 
by  this  process  mixes  with  the  producer  gas  in  the  holder  and 
slightly  enriches  it.  The  average  calorific  value  of  the  gas  as 
delivered  from  the  holder  is  125  B.  t.  u.  per  cu.  ft. 

The  revolving  field  cores  of  the  generator  are  of  special 
construction.  The  field  poles,  which  are  of  solid  cast-steel,  are 
bolted    to    a    heavy    ca^t-iron    spider;    they    can.    th?'"*''^'-".    ^^e 


FIG.    3. — ROTARY    CONVERTERS     IN     CEDARBURG    SUB-STATION. 

readily  removed  in  case  it  is  necessary  to  get  at  a  field  coil. 
The  field  windings  are  held  in  place  partly  by  the  projecting 
pole  tips  and  partly  by  brass  rings  running  completely  around 
the  rotor  on  each  side  and  fastened  to  the  tip  of  the  poles  by 
long  brass  screws.  This  construction,  combined  with  the  solid 
poles,  gives  a  large  damping  effect,  prevents  hunting  and  aids 
in  securing  parallel  operation. 

Direct  current  for  excitation  is  furnished  by  two  50-kw,  120- 
volt  generators  driven  by  vertical  gas  engines,  the  complete 
units  being  of  Allis-Chalmers  Company's  build. 

The  current  from  the  main  generators  is  delivered  to  a  six- 
panel  switchboard,  from  which  it  is  led  to  the  step-up  trans- 
formers and  also  to  a  rotary  converter  switchboard.  There  are 
seven  .\nis-Chalmers  500-kw  transformers  arranged  in  two 
banks  of  three  each,  with  one  held  as  a  reserve.  These  trans- 
formers raise  the  e.  m.  f.  from  405  volts  to  a  maximum  of 
22,000  volts,  with  intermediate  tap  to  allow  the  e.  m.  f.  to  be 
varied,  if  desired.  The  current  from  each  bank  of  transform- 
ers passes  to  the  high-tension  bus  through  three  40-ampere  oil 
switches  in  each  circuit;  in  addition  to  plug  switches  at  each 
transformer  to  allow  for  speedily  cutting  out  any  transformer 
in  case  of  break-down.  The  station  apparatus  is  protected  from 
'ightning  by  means  of  an  equipment  of  low-equivalent  lightning 
irresters  and  oil-immersed  choke  coils  connected  to  the  high- 
■ension  bus. 

For  supplying  energy  to  nearby  portions  of  the  line  two 
,100-kw  rotary  converters  are  provided  in  the  main  station. 
These,  like  all  other  rotary  converters  on  the  system,  are  of 
standard  Allis-Chalmers  design.  They  have  six  poles  and  run 
at  SCO  r.  p.  m.,  taking  three-phase  alternating  current  at  405 
volts  and  delivering  direct  current  at  650  volts. 

There  arc  eight  sub-stations  located  along  the  right  of  way, 
I  wo  of  which  have  two  400-kw,  6so-volt  rotary  converters. 
Kach  of  the  remaining  six  sub-slations  has  two  300-kw  rotary 
converters. 

The  present  rolling  stock  consists  of  eight  heavy  interurban 
cars  of  the  type  known  as  the  Semi-Empire  Pullman,  built  by 
the  Nilcs  Car  Manufacturing  Company,  of  Niles,  Ohio.  Each 
car  weighs,  including  trucks  and  motors.  70,000  lbs.,  and  there 
are  two  7S-hp  motors  on  each  truck.  The  schedule  speed  is  25 
miles  per  hour,  including  stops,  with  a  possible  maximum 
speed  of  54  miles  per  hour.  The  cars  are  equipped  with 
straight  air-brake  equipments  manufactured  by  the  Allis- 
Chalmers  Company. 
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Polyphase   Induction   Motors. 

The  Triumph  Electric  Company,  Cincinnati,  Ohio,  has  placed 
upon  the  market  a  line  of  polyphase  induction  motors  which 
embody  the  best  features  found  in  motors  of  European  design. 
As  will  be  noted  from  Fig.  i,  ample  openings  are  provided  for 
the  free  circulation  of  air  around  the  stator  core  and  stator 
windings;  the  good  ventilation  thus  obtained  allows  the  active 


FIG.    I. — STATOR  WITH   END-BELL  REMOVED. 


material  to  be  fully  utilized  and  an  inexpensive  motor  is  the 
result.  By  the  use  of  partially  closed  clots  and  a  shallow  air 
gap  the  power-factor  has  been  kept  high— varying  from  92  in 
a  2-hp  motor  to  94  in  a  20-hp  motor.  The  bearings  are  liberally 
proportioned  and  the  construction  throughout  is  extremely  rigid. 
The  standard  motors  are  provided  with  squirrel-cage  secon- 
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dary  windings  on  the  rotor,  and  they  possess  the  extreme  of 
simplicity.  With  this  type  of  secondary,  the  drop  in  speed 
from  no  load  to  full  load  will  not  be  more  than  6  per  cent  in 
the  smallest  size,  and  it  will  be  less  in  the  larger  sizes.  For 
\ariable-spced  work  the  motors  arc  equipped  with  coil-wound 


the  firm  dating  back  to  the  early  days  of  the  electric  motor. 
There  is  not  a  single  point  in  the  entire  design  which  is  so 
unusual  that  its  value  can  be  questioned.  The  design  of  each 
part  has  been  made  according  to  the  accepted  standards  of 
construction  that  have  proven  themselves  by  long  continued 
use.  At  the  same  time,  by  selecting  properly  the  most  suitable 
types  of  construction  and  combining  them  a  more  harmonious 
complete  design  is  realized. 

The   frames   are   of   cast   steel   finished   all   the   way  around 
inside.     The   poles   are   of   laminated   iron.     The   commutator 


DIRECT-CURRENT  MOTOR 

is  of  large  diameter  with  a  large  number  of  segments.  The 
brush  holders  are  supported  from  the  rocker  ring  moving  in 
a  finished  way  on  the  frame.  There  are  no  band  wires  on  the 
armature  core.  All  windings  are  impregnated  with  water-proof 
and  oil-proof  gum.  Effective  safeguards  are  employed  for  pre- 
venting the  oil  from  the  bearings  reaching  the  windings  or 
the  commutator.  A  35-deg.  C.  rise  is  noted  for  continuous 
service. 


Tests  of  Alcohol-Engine  Generator   Set. 

Denatured  alcohol  as  fuel  for  internal-combustion  engines 
has  so  much  to  commend  it  that  the  following  account  of  a 
test  made  on  an  alcohol-engine  generator  set  marketed  by  Mr. 
August  Mietz,  of  New  York  City,  will  doubtless  be  interesting. 
The  engine  used  in  the  test  was  an  8-hp  Mietz  &  Weiss  three- 
port,  two-cylindtr,  two-stroke  cycle  machine,  which  was  direct- 
connected  to  a  5J4-kw  generator,  and  the  tests  were  made  to  de- 


rotors  with  slip-rings  for  the  insertion  of  resistance  in  the 
secondary  circuit.  These  motors  operate  at  an  efficiency  which 
reaches  .83  in  a  2-hp  rating  and  .865  in  a  20-hp  rating.  In  no 
case  docs  the  temperature-rise  at  full  load  exceed  40  dcg.  C. 


INDICATOR   DIAGRAMS    OF   ALCOHOL    ENGINE. 

termine  the  output  and  fuel  consumption  as  well  as  to  obtain 


Medium  Size  Direct-Current  Motor. 


The  accompanying  cut  illustrates  the  new  type  "S"  design 
recently  put  on  the  market  by  Roth  Bros.  &  Company,  of 
Chicago.     This  design  is   the  result  of  a  broad  experience  of 


curves  showing  variations  of  speed  and  load,  port  timing  and 
comparative  indicator  diagrams.  A  standard  oil  engine  was 
used,  the  only  difference  being  in  the  compression  and  in  the 
fuel,  which  was  composed  of  the  following  ingredients:  100 
parts  by  volume  of  grain  alcohol,  10  parts  of  wood  alcohol  and 
one-half  of  a  part  of  approved  benzine.  The  denatured  alco- 
hol had  a  specific  density  of  .83. 

The  pressure  diagrams  were  taken  by  means  of  the  Hospi- 
talier-Carpenticr   manograph.     These   show   conditions   at    full 
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load,  three-quarter  load,  one-half  load,  one-quarter  load  and 
no  load.  The  mean  effective  pressure  at  full  load  was  38.24  lbs., 
which  represents  9.88  indicated  horse-power.  At  the  time  flie 
card  was  taken  the  engine  was  developing  7.6  brake  horse- 
power, the  difference,  2.2S  horse-power,  being  expended  in 
running  the  engine  and  generator. 

It  was  noticed  that  when  the  valve  was  opened  to  take  the 
indicator  cards,  the  clearance  in  the  instrument  and  connections 
resulted  in  a  drop  of  about  15  r.  p.  m.  and  the  ammeter  showed 
a  drop  of  two  to  three  amperes.  The  compression  u«ed  was 
100  lbs.  and  the  piston  displacement  was  206.75  cu.  ins.  The 
fuel  used  at  the  various  loads  was  as  follows : 

Pints  Per  Brake 
Horse-Power 

Full   load    1.87 

1  hi  ee-quarter   load 2,04 

ODe-half  load    2.86 

One-quarter    load    3.95 

The  maximum  speed  variation  was  within  3  per  cent  from 
no-load  to  full-load,  the  speed  varying  from  519  r.  p.  m.  to  505 
r.  p.  m.  A  test  run  made  with  a  constant  load  of  40  amperes 
showed  a  voltage  variation  of  less  than  i  per  cent. 


Automatic     Controllers    for    Direct-Current 
Elevator  Motors. 


The  controllers  illustrated  herewith  possess  the  unique  feature 
of  causing  the  actual  motion  of  the  motor  itself  to  vary  the 
conditions  of  the  control  circuits.     That  is  to  say,  the  rheostat 


■DIRECT-CURREXT    ELE\'ATCR    CONTROLLER. 


arm  moves  at  a  speed  depending  solely  upon  the  speed  of  the 
motor  and  in  a  direction  variable  at  the  will  of  the  operator. 

Fig.  I  shows  a  motor-driven  controller  for  manually  operated 
direct-current  elevators.  This  controller  provides  absolute  pro- 
tection against  overloading  of  the  motor,  and  it  parallels  the 


FIG.    2. — ALTfR.SATINC-CfRKF.ST    ELEVATOR   CONTROLLER. 

action  of  a  controller  on  a  hydraulic  elevator  in  starting. 
There  are  no  points  on  the  entire  controller  where  an  arc  can 
occur,  except  at  the  magnetic  blow-out  where  carbon  and  copper 
butt  contacts  are  used ;  these  contacts  being  cheaply  renewable, 
the  cost  of  repairs  is  kept  at  a  minimum.    The  reversing  switch 


interrupts  both  the  •positive  and  the  negative  sides  of  the 
lines  when  opened. 

Fig.  2  illustrates  a  motor-driven  non-magnetic  controller  for 
polyphase  induction  motors  with  exterior  secondary  resistance. 
This  controller  is  intended  for  use  where  the  control  of  the 
car  is  mechanical.  The  device  is  set  on  the  motor,  the  switch 
being  connected  to  the  shipper  shaft  by  a  standard  sprocket 
chain  to  provide  a  throw  of  about  120  deg.  either  way  from 
center.  When  the  switch  is  thrown  in  either  direction  the 
eccentric  on  the  extreme  end  of  the  switch  shaft  applies  a 
mechanical  clutch  to  the  revolving  worm  wheel,  so  as  to  pull 
up  the  resistance  arm  as  the  motor  accelerates,  thus  mechanically 
cutting  out  the  resistance  in  series  with  the  collector  rings  at  a 
speed  proportional  to  the  load  on  the  motor.  When  the  switch 
is  centered,  the  clutching  effect  being  disengaged  through  the 
movement  of  the  eccentric,  the  resistance  arm  will  fall  by 
gravity,  thus  reinstating  the  resistance. 

These  controllers  are  designed  and  built  by  the  Automatic 
Switch  Company,  :3i   Liberty  Street,   Xew  York. 


Combined  Tension   and   Banding    Machine. 

The  Device  Improvement  Company,  of  Hanover,  Pa.,  has  de- 
signed a  machine  along  new  lines  for  the  exclusive  purpose  of 
banding  armatures  and  winding  field  and  armature  coils.  In 
connection  with  this  is  a  machine  for  giving  an  accurate  and 
uniform  tension  to  the  band  wire.  The  latter  machine  con- 
sists of  two  side  frames  mounted  on  angle-steel  sills  and  cast- 
ers. The  lower  shaft  runs  in  babbitted  bearings,  and  one  end 
carries  the  brake  pulley.  On  the  other  end  is  a  pinion  which 
engages  with  the  gear  on  the  upper  shaft,  this  ratio  being  3 
to  I.  On  the  gear  is  mounted  a  large  drum  for  the  insulated 
wire  and  on  the  shaft  the  tapered,  flanged  band-wire  drum. 
The  taper  is  so  designed  that  the  tendency  of  the  wire  to 
crawl  up  is  neutralized.     Six  or  seven  turns  of  the  band  wire 


COMBINED   TENSION    AND    BANDING    MACHINE. 

on  this  drum  will  hold  any  tension  desired.  At  the  front  end 
of  the  frame  is  mounted  the  cast-iron  band  wire  spool,  with  the 
small  retarding  brake,  as  shown.  The  band  wire  passes  off 
the  spool  to  the  grooved  lead  on  the  pulley,  thence  to  the  drum, 
around  the  drum  to  the  grooved  lead-off  pulley  and  thence 
to  the  armature  to  be  banded.  The  tension  index  with  which 
the  machine  is  provided  has  ten  divisions,  each  of  which  corre- 
sponds to  a  different  tension. 

The  banding  machine  consists  of  two  cast-iron  legs  bolted 
to  a  steel  bed,  the  legs  containing  the  babbitted  bearings  for  the 
shafts  and  belt  shifter.  The  left-hand  head  is  bolted  to  the 
bf d ;  but  the  right-hand  head  is  adjustable  to  accommodate 
armatures  of  different  lengths.  The  armature  shaft  revolves 
in  each  head  on  two  brass  rollers.  The  outer  bearings  are  ad- 
justable. Each  head  carries  an  inwardly  projecting  arm,  to 
which   thf   tlr.itrd   slrifi'i  carryitie  the   steel    fceil  rod   are   fa«t- 
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ened.  The  rod  can  be  adjusted  to  suit  the  operator.  The  feed 
rod  is  of  steel,  threaded  its  entire  length  to  receive  the  feed 
wheel,  which  carries  on  its  hub  the  independently  revolving 
grooved  wheel  for  guiding  the  band  wire.  The  armature  is 
driven  by  a  clutch  sprocket  wheel  and  a  detachable  link  chain. 
The  clutch  jaws  are  self-centering  on  the  shaft  in  one  direction 
and  the  shaft  need  only  be  approximately  centered  by  the  eye 
in  the  other  direction,  as  any  discrepancy  due  to  the  sprocket 
not  being  centered  is  taken  up  by  the  slack  in  the  chain  and  in 
the  idler.  Power  is  transmitted  direct  from  the  line 
shaft  by  a  belt,  but  the  machine  can  easily  be  adapted 
for  individual  motor  drive.  The  speed  of  the  arma- 
ture may  be  increased  or  reduced  by  changing  the 
speed  of  the  driving  shaft,  and  this  requires  but  the  time  neces- 
sary to  remove  one  gear  and  substitute  another.  The  stopping 
and  starting  of  the  machine  is  controlled  by  a  foot  lever,  which 
when  depressed  applies  the  brake,  locks  the  driving  shaft  and 
shifts  the  belt  to  the  loose  pulley.  To  start  the  machine,  the 
lever  is  disengaged  from  the  dog  screwed  to  the  floor,  and  the 
springs  on  the  outside  of  the  belt-shifting  rod  automatically 
pull  the  belt  to  the  tight  pulley  and  release  the  brake.  The 
method  of  control  is  quick,  positive  and  sensitive,  it  being  pos- 
sible to  move  the  armature  ^  in.  or  less.  The  hands  of  the 
operator  are  also  free  to  perform  banding,  soldering  and  other 
operations.  The  banding  and  winding  machine  is  separate 
from  the  wire  tension  machine ;  but  the  combination  is  very 
useful  for  repair  work  or  for  doing  the  original  banding  work, 
and  in  the  case  of  the  tension  machine  for  winding  coils. 


are  secured  by  means  of  art  glass  shades  are  each  year  becom- 
ing more  elaborate.  The  folder  illustrates  a  number  of  artistic 
portables  and  fixtures,  one  of  which  is  shown  herewith. 


Portable   Lamps  and    F'ixtures  for   Christmas 
Trade. 


The  Central  Electric  Gsmpany  of  Fifth  .\venue,  Chicago, 
has  prepared  and  sent  out  a  very  attractive  and  interesting 
folder  intended  to  reach  and  help  Christmas  trade. 

Portable  lamps  and  fi.xtures  have  been  given  very  little  atten- 
tion by  electrical  supply  houses,  at  least  in  the  West,  whereas 
they  are  devoting  considerable  effort  to  pushing  heating  ap- 
paratus and  central-station  supplies.  The  Central  Electric  Com- 
pany has  devoted  considerable  attention  to  the  electric  fi-xture 
line  and   has   a   very  handsome   show   room    for  this   class   of 


n>KIAm,E    LAMP. 

material,  fitted  up  at  a  considerable  expense,  where  central- 
station  managers  feel  that  they  can  send  their  customers,  when 
visiting  the  city,  to  select  something  in  the  fixture  line.  It  is 
really  surprising  to  see  the  number  of  calls  from  out  of  town 
visitors  who  are  sent  in  by  central-station  men  to  make  selec- 
tions. There  seems  to  have  been  a  very  large  demand  for  electric 
lamps  during  the  past  two  years  and  the  lighting  effects  which 


Universal    Insulator  Supports. 

The  accompanying  illustrations  show  applications  of  the  uni- 
versal insulator  supports  marketed  by  the  Electric  Controller  & 
Supply  Company,  of  Cleveland,  Ohio.  It  has  long  been  recog- 
nized th^t  the  most  difficult  part  of  a  wiring  job  in  steel  frame 
mill  and  factory  work  has  been  in  obtaining  a  secure  support 


FIG.    I. — l.SSCLATOR   SUI'PIJRTS. 

for  the  insulators.  Expensive  and  special  work  is  usually  the 
result  and  no  two  jobs  are  done  in  the  same  way.  The  univer- 
sal support  shown  in  the  illustrations  can  be  used  in  any  posi- 
tion on  the  flanges  of  any  known  rolled-steel  structural  shape: 
beams,  angles,  channels',  Z-bars,  round,  square  and  flat  bars, 
gas  and  water  pipes,  edges  of  tanks,  plates,  etc.    By  this  means 


FIG.    2. — INSULATOR    SUPPORTS. 

it  is  possible  to  avoid  all  preliminary  work  as  well  as  the  ex- 
pense and  vexation  connected  with  it.  No  woodwork  is  re- 
quired, so  that  the  element  of  danger  from  fire  or  loosening  of 
supports  due  to  shrinkage  is  eliminated.  No  holes  need  be 
drilled,  and  the  use  of  cup-pointed  hardened  set  screws  and  a 
clamp  form  of  great  strength  prevent  the  supports  working 
loose,  even  under  severe  vibration.  The  set  screws  cut  into  the 
metal  and  are  securely  anchored.  The  clamps  are  made  of 
malleable  iron  arii  are  suitable  for  light  or  heavy  work. 


Fuse  Block.  Cover. 


The  accompanying  illustrations  show  applications  of  the  "O. 
K."  fuse-block  cover  made  by  the  Pettingell-.\ndrews  Company, 
of  Boston,  Mass.  The  device  is  primarily  intended  to  prevent 
theft  of  energ}'  by  sealing  all  live  parts  of  the  circuit,  but  allow- 
ing access  to  the  fuses  except  in  cases  of  discontinued  service, 
when  by  a  reversal  of  the  steel  face-plate  no  service  connection 
is  possible  without  breaking  the  seals.  In  apartment-house  wir- 
ing and  in  similar  classes  of  service,  where  several  customers 
have  meters,  it  is  desirable  that  all  conductors  to  the  meter  be 
so  covered  that  it  is  impossible  to  leave  the  wiring  in  such 
condition  that  any  unauthorized  work  would  not  be  apparent 
upon  inspection.  It  is  also  desirable  in  cases  of  discontinued 
service  to  be  able  to  seal  the  branch  block  so  that  it  is  impossible 
to  insert  fuses  or  make  any  illegal  connection  without  breaking 
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a  seal.  These  results  are  said  to  be  accomplished  by  the  use 
of  the  fuse-block  cover  shown.  This  consists  of  a  porcelain 
canopy  and  steel  face-plate  that  completely  enclose  the  fuse 
block.  The  porcelain  canopy  is  held  by  the  screws  which 
fasten  the  fuse  block  in  place  and  the  screws  are  covered  by 


FIGS.     I     AND    2. — SERVICE    CONNECTED    AND    DISCONNECTED. 

the  face-plate  which  is  itself  held  in  place  by  the  seals.  The 
latter  are  attached  to  metal  posts  that  form  part  of  the  porcelain 
canopy.  The  canopies  fit  all  branch  blocks  for  Edison  plug 
fuses  and  a  screw-driver  is  the  only  tool  needed  to  install  the 
device  on  existing  services  equipped  with  Edison  plug  cut-outs. 


so  as  to  remove  the  impurities,  the  company  has  produced  a 
fibrous  quartz.  This  mineral  is  claimed  to  be  non-carbonizing, 
non-disintegrating,  indestructible,  and  from  its  nature  is  said 
to  possess  greater  utility  than  like  substances  and  to  conduct 
heat  readily. 

The  quartz  is  spun  into  cord,  incorporated  in  sheets,  rubber 
compound,  porcelain,  etc.,  for  various  electrical  uses,  increas- 
ing many  times  the  insulating  qualities  of  paper,  fibre,  etc.,  in 
which  asbestos  has  been  hitherto  incorporated.  Insulation  tests 
of  fibrous  quartz  paper,  that  is,  paper  made  with  an  inner  layer 
of  manila  paper  for  imparting  strength,  have  given  the  follow- 
ing results : 

Condition  Thickness,  Mils  VoUs  Per  Mil 

Normal     lO.S  17s 

Baked     10.8  182 

Burned     10.8  183 

Wet    10.8  99 

In  these  tests  the  fibrous  quartz  paper  was  baked  at  a  tem- 
perature of  200  deg.  F.  for  four  hours ;  was  burned  in  the  flame 
of  a  bunsen  burner,  and  was  soaked  in  water,  the  surface  water 
being  removed  with  blotting  paper. 

The  company  is  placing  on  the  market  a  fibrous  quartz  paper 
and  tape  which  can  be  used  anywhere  on  electrical  appliances. 
Wire  as  small  as  No.  18  gauge  has  been  made  with  fibrous 
quartz  as  the  insulating  material. 


Porcelain   Insulator. 


Wire   Coiling  Reel  for   Counter   Use. 

The  accompanying  illustrations,  which  show  a   recently  de- 
veloped oiling  reel  in  use  and  after  forming  a  coil,  are  self- 


The  latest  type  of  confining  insulator  designed  to  get  rid  of 
the  tie  wire  is  shown  herewith.'  The  insulator  is  made  in  two 
parts  by  the  Star  Porcelain  Company,  of  Trenton,  N.  J.  As 
shown  in  the  engraving,  the  upper  part  of  the  insulator  is  made 


PORCELAIN    INSULATOR. 

to  Straddle  the  wire  and  the  projection  of  the  lower  portion,  on 
which  the  wire  rests,  is  so  shaped  that  wheii  the  upper  part  is 
fastened  in  place,  the  wire  is  curved  slightly  and  thus  resists 
any  slipping  or  pulling  action.  The  wire  is  thereby  not  only 
safely  insulated,  but  securely  fastened.  A  screw  passing 
through  one  side  of  the  top  part,  and  also  through  the  lower 
part,  serves  to  hold  the  insulator  in  place.  Between  the  screw 
and  the  wire  is  a  wall  of  porcelain,  so  that  contact  between 
them  is  not  possible.  The  insulator  is  said  to  meet  all  the  re- 
quirements of  the  fire  underwriters. 


FIG.    I. — REEL   OPEN   AND  IN    USE. 


explanatory.  The  reel  is  simple  in  detail  and  strong  in  con- 
struction, yet  it  occupies  little  counter  room.  It  has  been  de- 
signed for  coiling  wire  measuring  not  more  than  5/16  in.  in 


Fireproof  Insulation. 

During  the  past  few  years  materials  possessing  both  insu- 
lating and  fire-resisting  qualities  have  been  used  for  arc  lamp 
coils  and  also  for  the  insulation  of  motor  field  coils,  especially 
in  railway  motors,  where,  because  of  location  and  operating 
conditions,  insulating  material  not  possessing  fire-resisting  qual- 
ities is  short  lived.  Asbestos  has  been  used  and  is  now  being 
used  in  one  form  or  another  as  the  insulating  substance  because 
of  its  well-known  fire-resisting  qualities.  The  commercial 
asbestos,  however,  contains  various  other  substances,  such  as 
salts  of  iron,  magnesia,  etc.,  which  rather  detract  from  its  effi- 
cacy as  an  insulating  material.  The  Green  Insulation  Com- 
pany, of  Cleveland,  Ohio,  has  brought  out  a  fire-resisting  mate- 
rial which  also  possesses  marked  insulating  properties.  By 
combining  various  other  substances  with  the  silica  of  asbestos 


FIG.   2. — REEL  COLLAPSED  AriLR   FOR.MING  A  COIL. 

diameter.     When  desired,  it  can  be  equipped  with  a  measuring 
attachment   for  showing  the  length  of  wire  in  each  coil. 

The  above-described  reel  has  been  placed  on  the  market  by 
T.  J.  Cope.  ,1244  North  Fifteenth  Street,  Philadelphia,  Pa. 
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Industrial  and  Commercial  News 


Commercial  Intelligence, 


THE  WEEK  IN  TR/VDE.— The  improvement  in  financial 
matters  gave  a  more  cheerful  tone  to  the  whole  situation. 
Trade,  however,  is  still  quiet  throughout  the  country  and  new 
buying  is  small,  while  the  industrial  operations  are  still  being 
restricted.  With  the  more  easy  money  situation  has  come  a 
more  liberal  marketing  of  the  country's  products.  Commodity 
prices  were  irregular,  the  cereals  and  cotton  advancing,  while 
provisions,  meats  and  other  food  products  declined.  Railroad 
traffic  was  appreciably  smaller  than  in  many  weeks  past,  and  the 
car  shortage  trouble  has  disappeared.  Large  numbers  of  men 
employed  in  railway  construction  work  have  been  laid  off  and 
building  is  apparently  much  less  active.  These  two  features, 
however,  are  not  uncommon  as  the  winter  season  approaches. 
In  distributive  trade  conservatism  was  manifested  in  buying  for 
immediate  necessities,  and  a  disposition  shown  to  postpone 
future  buying  till  later.  Many  manufacturers  have  aided  in 
restoring  confidence  by  giving  notice  that  cancellations  will  not 
be  accepted,  though  delivery  may  be  delayed  to  suit  conditions. 
On  the  other  hand,  there  is  no  disposition  to  accumulate  stocks, 
and  factories  are  suspending  or  curtailing  where  necessary. 
Collections  are  still  poor,  with  numerous  extensions  being  asked 
for  and  in  many  cases  granted.  While  the  banking  situation 
is  improving,  loans  are  not  being  made  with  any  degree  of  free- 
dom and  rates  are  still  prohibitive.  There  is  a  better  feeling 
in  the  iron  and  steel  trade  as  regards  the  future,  but  new  busi- 
ness is  light  and  curtailment  of  production  continuous  although 
it  is  reported  that  a  few  plants  have  resumed  operations.  Pig 
iron  quotations  are  now  from  14  to  29  per  cent  lower  than  they 
were  at  this  time  last  year.  Finished  lines  are  dull,  and  outputs 
are  being  adjusted  in  keeping  with  the  volume  of  specifications 
appearing.  Wage  reductions  that  average  about  10  per  cent 
are  being  made.  The  volume  of  new  business  in  structural 
materials  is  small,  and  transactions  in  standard  steel  rails  are 
dull.  The  demand  for  copper  from  domestic  consumers  was 
lighter  than  it  has  been  at  any  time  this  year,  but  the  market 
was  firmer  in  sympathy  with  the  advance  in  standard  warrants 
at  London.  E.xports  for  November  are  e.\pected  to  score  an- 
other new  record.  Prices  were  raised,  but  it  is  thought  the 
advance  was  due  to  manipulation  rather  than  to  commercial 
conditions.  The  closing  quotations  were  i^^c.  for  Lake,  I3!^c. 
for  electrolytic,  and  I354c-  for  casting.  The  liabilities  of  com- 
mercial failures  reported  for  November  are  $12,208,092  against 
$6,809,601  for  the  same  period  last  year.  Of  these  failures 
$6,835,000  were  of  manufacturing  concerns,  $4,344,000  in  trad- 
ing, and  $1,028,000  in  other  commercial  lines.  The  failures  dur- 
ing the  week  ending  Nov.  38  as  reported  by  Bradsireet's  num- 
bered 256  as  against  265  in  the  preceding  week  and  174  in  the 
corresponding  week  last  year. 

AMERICAN  EXPORT  TRADE.— The  share  which  the 
United  States  supplies  of  the  imports  of  the  principal  countries 
of  the  world  is  shown  in  a  statement  just  published  by  the 
Bureau  of  Statistics  of  the  Department  of  Commerce  and 
Labor.  It  puts  the  total  imports  of  merchandise  into  all  coun- 
tries of  the  world  in  the  latest  available  year  at  14,131  million 
dollars,  speaking  in  round  terms,  and  those  of  all  countries 
other  than  the  United  States  at  12,697  millions.  Of  this  12,697 
million  dollars'  worth  of  merchandise  imported  by  countries 
other  than  the  United  States,  that  from  this  country  is  set 
down  at  1862  millions,  or  14.7  per  cent  of  the  total  imports 
of  those  countries  as  a  whole.  The  largest  importer  of  mer- 
chandise is  the  United  Kingdom,  and  it  also  imports  a  much 
larger  value  of  our  merchandise  than  does  any  other  country, 
its  total  imports  being  2958  millions,  and  those  from  the  United 
States  638  millions,  forming  21.6  per  cent  of  the  total  imports 
of  that  country.  The  second  in  importance  in  value  of  im- 
ports is  Germany,  w-hose  total  imports  are  set  down  at  1697 
millions,  and  it  also  ranks  second  in  the  importations  of  mer- 
chandise from  the  United  States,  the  total  drawn  from  this 
country  being  236  millions,  forming  13.9  per  cent  of  the  total 
imports.  The  next  in  order  of  magnitude  of  imports  is  the 
United  States,  whose  imports  are  given  at  1434  millions.    Then 


comes  Netherlands  with  imports  of  1031  millions,  of  which  97 
millions  is  drawn  from  the  United  States,  our  merchandise 
forming  only  9.4  per  cent  of  the  total  imports.  France  is  the 
remaining  billion  dollar  country  in  the  list  so  far  as  relates  to 
imports,  the  total  value  of  merchandise  imported  into  France 
being  1009  million  dollars,  of  which  100  millions,  speaking  in 
round  terms,  is  drawn  from  the  United  States,  and  forming 
9.9  per  cent  of  the  total  imports. 

PUBLIC  SERVICE  PRICES.— Mr.  F.  Rice,  Jr.,  in  an  article 
in  November  Moody's  Magazine,  points  to  a  probable  increase 
in  the  charges  for  public  service.  He  says :  "Prices  of  various 
kinds  of  public  service  have  remained  stationary,  or,  in  many 
instances  have  been  decreased,  during  an  era  when  all  the  other 
necessities  of  living  have  greatly  advanced  in  cost.  The  citizen 
to-day  can  ride  at  least  as  far  by  trolley  for  S  cents  as  he  could 
ride  ten  years  ago.  Railroad  fares  are  no  higher;  in  some 
States  they  have  been  reduced,  by  action  of  hostile  legislatures, 
below  the  point  of  yielding  a  fair  profit.  It  costs  more  to  send 
telegrams  now  than  then.  Telephone  rates  have  frequently 
been  reduced  by  the  companies  of  the  system  which  operates  on 
a  national  scale,  both  at  points  where  competition  exists  and 
where  competition  does  not  exist.  Electric  lighting  has  not,  as 
a  rule,  become  more  expensive  than  it  was.  So  that  the  average 
man  with  a  fixed  income,  who  complains  because  $1,000  or 
$2,000  seems  to  have  hardly  more  than  two-thirds  its  former 
purchasing  value,  has,  at  least,  to  be  thankful  that  enhanced 
contributions  to  the  coffers  of  public  service  corporations  have 
not  helped  to  contribute  to  his  burden.  Indications  are  not 
wanting  that,  in  some  instances,  the  limit  of  stability  of  service 
charges,  during  this  period  of  high  prices  and  prosperity,  has 
about  been  reached.  It  is  suspected  that  not  a  few  American 
public  service  companies  are  face  to  face  with  the  alternative 
either  of  raising  their  rates  moderately,  to  compensate  for  the 
greatly  increased  cost  of  operating,  or  of  incurring  loss  of 
dividend-paying  power,  or  something  worse.  If  anything  like 
the  present  tension  continues  we  shall  not  unlikely,  within  the 
next  few  months,  see  many  a  corporation  compelled  to  revise 
its  scale  of  rates." 

ELECTRIC  MOTORS  IN  ITALY.— U.  S.  Consul  James  E. 
Dunning,  of  Milan,  reports  that  his  office  has  received  the 
oflicial  pxiblication  upon  electrical  power  in  Italy,  in  which  the 
factory  inspectors  show  the  continued  use  of  that  form  of 
power  in  the  country.  The  consul  says :  "The  consulate  at 
Milan  has  frequently  had  occasion  to  comment  on  the  rapid 
development  of  electrical  energy  as  a  motive  power  in  Italy, 
and  particularly  in  the  northern  provinces,  where  the  manufac- 
turing interests  center.  The  report  for  1006  shows  that  at 
Milan  alone  about  one-quarter  of  the  total  new  work  was  put 
into  operation,  while  the  development  through  the  peninsula 
was  general;  125  new  electrical  plants  were  built,  and  114  ex- 
tensions of  existing  plants  were  effected." 

APPARATUS  FOR  SAN  FRANCISCO.— The  City  Elec- 
tric Company,  of  San  Francisco,  has  closed  a  contract  with  the 
Westinghouse  Machine  and  Westinghouse  Electric  &  Manufac- 
turing Company,  of  Pittsburg,  for  a  lo.ooo-hp  turbo- 
generator. This  will  be  the  largest  machine  of  its  kind  in  the 
world,  and  will  cost  $300,000.  Two  smaller  generators  of  the 
same  type  are  now  in  use  by  the  City  Electric  Company  and  the 
large  machine  that  has  just  been  ordered  will  greatly  increase 
the  capacity  of  their  power-house  at  Beach  and  Mason  streets. 
The  United  Railroads  expects  to  obtain  from  this  company  a 
large  supply  of  power  for  running  its  cars,  and  the  plant  is 
being  improved  accordingly. 

ELECTRIC  CRANES.— The  new  power  station  of  the 
Columbia  Improvement  Company,  Seattle.  Wash.,  wHIl  be 
served  by  a  50-ton.  3-motor  electric  Northern  traveling  crane, 
furnished  by  the  Northern  Engineering  Works.  Detroit,  Mich. 
The  United  Engineering  &  Foundry  Company,  Pittsburg  Plant, 
has  recently  installed  a  lo-ton,  60-ft.  span  electric  Northern 
traveling  crane. 

PL.\NT  FOR  MARE  ISL.\ND— The  navy  department 
bureau  of  yards  and  docks  asks  $786,800  for  improvements  at 
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Mare  Island  next  year.  The  principal  item  is  $385,000  for  a 
central  power  plant.  The  yard  is  now  purchasing  its  pow-er 
from  a  company. 

HANDLING  TROLLEY  TRAFFIC— Sir  Clifton  Robinson, 
of  the  surface  and  underground  railway  systems  of  London, 
prior  to  his  departure  for  Japan  on  a  trip  around  the  world  has 
devoted  most  of  the  time  to  observing  the  traffic  conditions  in 
the  congested  centers.  "The  order  and  precision,"  he  said, 
"with  which  this  dense  volume  of  traffic  adjusts  itself  to  the 
local  conditions  is  to  me  nothing  short  of  marvelous.  There 
seems  to  be  an  utter  absence  of  even  an  attempt  to  control  or 
shepherd  the  congested  throng.  We  are  obliged  to  have  police 
to  control  our  crowds  in  London.  Usage  and  custom,  as  it  were, 
turn  them  here  into  the  channels  which  they  follow  auto- 
matically. The  measure  of  the  accommodations  is  limited  only 
by  the  packing  capacity.  Tramways  have  grown  to  be  an  insti- 
tution in  New  York,  and  are  recognized  as  part  and  parcel  of 
the  daily  life  of  its  millions  of  busy  workers.  Their  success 
was  assured  from  the  first  by  the  adoption  of  a  flat  rate  with 
one  class  and  an  utter  absence  of  any  difficulty  in  the  way 
of  caste  prejudice.  The  people  of  New  York  are  seeking  to  do 
away  with  straphanging  while  the  masses  in  London,  who  are 
now  beginning  to  realize  the  value  of  time,  are  trying  to  intro- 
duce it.  The  police  there  rigidily  enforce  the  old  stage  coach 
laws,  which  were  framed  for  animal  not  for  electric  traction. 
Passengers  who  are  found  standing  in  a  car  are  fined  $2.50,  as 
well  as  the  conductor,  and  besides,  they  have  to  waste  half  a 
day  in  court.  This  comes  very  hard  on  gallant  men  who  get  up 
to  give  their  seats  to  ladies.  This  is  a  direct  result  of  the  closer 
connections  between  New  York  and  London  in  the  last  few 
years.  The  Londoner  has  seen  that  he  has  an  efficient  street 
car  and  underground  service,  and  it  has  induced  him  to  travel, 
but  it  takes  a  long  time  to  educate  him.  The  solution  of  the 
traffic  problem  will  be  found  when  the  public  and  the  traffic  men 
strike  a  happy  mean.  That  is  to  say,  that  the  public  must 
recognize  the  authority  and  use  their  own  common  sense  to 
alleviate  the  congestion  when  possible.  For  example :  I  have 
noticed  that  at  terminal  points  like  East  Twenty-Third  Street 
the  people  all  crowd  into  one  car  when  there  are  four  or  five 
empty  cars  in  line,  because  they  would  sooner  suffer  dis- 
comfort than  wait  for  even  a  moment.  The  company  takes 
advantage  of  that  weakness  and  holds  a  car  until  it  is  packed 
to  its  capacity.  Much  can  be  done  to  improve  conditions  here 
by  the  company  organizing  a  service  on  the  broadest  and  most 
complete  lines  with  equitable  fares,  up  to  date  equipment  and 
intelligent  officials." 

ELECTRIC  DRIVE  IN  COTTON  MILLS.— In  comment- 
ing upon  the  present  prosperous  conditions  of  English  cotton 
and  woolen  mills,  in  which  about  8.000.000  new  spindles  and 
77,000  new  looms  have  been  added  this  year,  a  London  trade 
paper  remarks  upon  the  great  advancement  in  favor  which  has 
been  recently  made  by  electric  drive  in  competition  with  steam 
and  shaft  drive.  It  is  no  less  apparent  that  American  cotton 
and  woolen  mills  are  as  much  alive  to  the  advantages  of  elec- 
tric drive  as  the  English  manufacturers  and  have  been  so  for 
some  time.  The  steadiness  of  driving  securable  by  means  of 
the  electric  motor  brings  a  consequently  greater  and  more  per- 
fect output  of  each  machine.  The  independence  of  machines 
gives  greater  freedom  from  break  downs,  and  less  cost  in  run- 
ning on  light  loads.  The  electric  system  enables  a  constant 
check  to  be  made  upon  the  power  consumption  of  each  depart- 
inent.  It  also  simplifies  matters,  since  it  makes  easy  the  light- 
ing of  the  mill.  Altho'-gh  in  some  cases  it  may  be  found  more 
economical  to  purchase  power,  with  the  greater  number  of 
machines  it  pays  to  generate  it  at  the  mill  itself  and  to  drive  the 
machinery  in  groups,  each  from  high-speed  shafts  coupled 
direct  to  motors.  The  steam  turbine  alternator  of  the  im- 
proved horizontal  type,  built  by  .■\IIis-Chalmers  Company,  Mil- 
waukee, has,  within  the  past  year,  been  received  with  favor  by 
Eastern  and  Southern  mills  for  the  operation  of  this  class  of 
machinery.  The  Allis-Chalmcrs  Company  has  received  contracts 
for  nine  units  within  the  past  few  months,  aggregating  in 
capacity  many  thousands  of  horse-power.  They  comprise  in- 
stallations in  the  following  mills:  Jamestown  Woolen  Mills, 
Jamestown,  N.  J. ;  Cherry  Cotton  Mills,  Florence.  Ala. ;  Lawton 
Spinning  Company,  Woonsocket,  R.  I. ;  Pacific  Mills.  Lawrence. 
Mass. ;  American  Thread  Company.  Fall  River.  Mass. ;  Tremoiit 
and  Suffolk  Mills,  Lawrence,  Mass. 

AMERICAN  CONDITIONS —M.  Dupont.  member  of  a  well 
known  Franco-American  firm  of  bankers,  Dupont  &  Furland, 


in  a  recent  discussion  of  American  conditions  says :  "With  this 
American  spirit  of  daring  it  is  not  surprising  that  much  of  the 
business  of  the  country — and  of  the  very  best — rests  to  a  great 
extent  on  credit.  They  forget  too  easily  in  America  the  rela- 
tion which  should  exist  between  the  working  capital  of  a  con- 
cern and  the  amount  of  business  it  tries  to  do.  The  American 
never  anticipates  hard  times.  For  him  American  prosperity 
must  go  on  without  a  halt.  That  is  how  it  happens  now  and 
again  that  a  company,  at  the  height  of  its  prosperity,  must  go 
into' the  hands  of  a  receiver.  Banks  cannot  go  on  renewing 
paper  forever,  be  the  paper  of  the  best.  I  think  that  it  can  be 
said,  therefore,  without  contradiction  that  the  primary  cause 
of  the  present  crisis  is  the  abuse  of  credit.  Newspapers  have 
also  had  much  to  say  about  speculation  and  overcapitalization. 
Overcapitalization  exists  in  America,  I  must  admit,  just  as  it 
does  in  every  other  country  of  the  world.  But  this  view  always 
supplies  its  own  remedy.  The  company's  earning  power  either 
makes  good  this  excess  of  capitalization  or  the  price  of  the 
stock  shrinks  until  its  real  value  is  reached.  In  America,  as 
more  .or  less  everywhere  else,  those  who  risk  their  money  in 
founding  a  company  are  rewarded  with  shares  of  common  stock 
— a  tangible  form  of  the  company's  hopes.  This  stock  very 
often  later  on  goes  far  above  par.  Is  its  real  value  decreased 
by  the  fact  that  the  stock  cost  nothing  in  the  first  place?  The 
stock  exchanges  of  the  world  answer  the  question.  Americans, 
temperamentally,  are  more  inclined  to  speculate  perhaps  than 
some  of  their  neighbors,  but  I  do  not  think  that  speculation,  any 
more  than  overcapitalization,  can  be  considered  as  real  factors 
in  the  crisis.  They  are  contributory  causes  in  a  way,  for  they 
increase  the  need  of  ready  money,  but  they  are  not  the  real 
causes,  despite  sensational  charges  to  the  contrary." 

WHAT  THE  FARMS  DO.— The  annual  report  of  the  De- 
partment of  Agriculture,  just  issued  by  Secretary  James  Wil- 
son, says;  "The  value  of  the  total  farm  productions  in  1907 
exceeded  that  of  1906,  which  was  far  above  that  of  any  pre- 
ceding year.  The  total  value  for  1907  is  $7,412,000,000,  an 
amount  10  per  cent  greater  than  the  total  for  1906,  17  per  cent 
greater  than  that  of  1905,  20  per  cent  above  that  of  1904,  and 
55  per  cent  in  excess  of  that  for  1903,  and  57  per  cent 
greater  than  the  total  value  for  1899.  If  we  let 
100  represent  the  total  value  for  1899,  the  value  for  1903  would 
be  represented  by  125;  that  for  1904  by  131,  for  1905  by  134, 
for  1906  by  143,  and  the  total  value  for  1907  by  157.  The 
animals  sold  from  farms  and  those  slaughtered  on  them  in 
1907  were  worth  about  $1,270,000,000,  or  nearly  twice  as  much 
as  the  cotton  crop.  During  the  fiscal  year  1907  the  exports  of 
farm  products  exceeded  the  imports  by  $444,000,000,  a  balance 
that  has  been  exceeded  only  four  times— in  1898,  1899.  i^oi, 
and  1902.  Our  foreign  credit  is  sustained  mainly  by  our 
farmers.  For  eighteen  years,  beginning  with  1890.  the  farmers 
have  not  failed  to  secure  a  favorable  balance,  the  lowest  being 
that  of  1895— $193,000,000,  and  the  grand  aggregate  of  the 
balances  of  trade  in  farm  products  for  the  eighteen  years  is 
$6,500,000,000." 

L.\RGE  EUROPEAN  PLANT.— One  of  the  American 
consuls  in  Europe  mentions  the  proposed  construction  of  a 
private  electrical  generating  plant  of  100.000  horse-power,  and 
suggests  to  the  Department  of  Commerce  and  Labor  that 
American  manufacturers  might  like  to  bid  on  it,  if  the  work  is 
actually   given    out. 

CR.'XNES  FOR  IRON  WORKS.— The  new  foundry  of  the 
Clyde  Iron  Works,  Duluth,  will  be  operated  by  alternating 
current  motors  and  will  be  equipped  with  two  lo-ton  and  one 
15-ton  electric  traveling  cranes  of  about  40-ft.  span.  These 
cranes  are  to  be  of  the  Northern  type,  furnished  by  the  North- 
ern Engineering  Works,  of  Detroit,  Mich. 

POSTOFFICE  FACILITIES  are  largely  the  subject  of  the 
admirable  report  of  Postmaster-General  Meyer.  He  renews  his 
recommendations  of  postal  savings  banks,  limiting  deposits  to 
$500  per  individual,  and  urges  strongly  a  parcels  post.  Mr. 
Meyer  points  out  that  under  the  present  system  a  person  mail- 
ing in  any  United  Slates  posloffice  two  parcels  weighing  4  lbs. 
each  must  pay  64  cents  for  the  one  addressed  to  New  York 
and  only  48  cents  for  the  one  sent  to  a  foreign  country,  which 
will  usually  pass  through  New  York.  If  the  New  York  package 
weighs  more  than  4  lbs.  it  will  be  denied  the  mails,  but  the 
package  going  abroad  may  weigh  up  to  11  lbs.,  according  to  the 
country  of  its  destination.  The  postmaster-general  recommends 
a  rale  of  12  cents  a  pound  on  domestic  parcels  and  a  weight 
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limit  of  II  lbs.  He  also  proposes  the  establishment  of  a  special 
parcel  post  system  on  rural  delivery  routes  for  packages  origin- 
ating on  a  rural  route  at  the  rate  of  5  cents  for  the  first  pound 
and  2  cents  for  each  additional  pound  up  to  11  lbs.  Mr.  Meyer 
argues  that  this  will  be  a  great  boon  to  farmers,  facilitate 
consumption  and  increase  the  business  of  the  country  merchant. 
"The  retail  merchants  in  cities,"  he  says,  "have  found  that  they 
increased  their  trade  by  delivering  goods  to  their  customers. 
The  parcel  post  on  rural  routes  will  enable  the  local  country 
merchant  to  deliver  goods  to  his  buyers  at  an  average  cost  of 
about  2  cents  a  pound,  or  25  cents  for  11  lbs.,  while  the  whole- 
sale merchant,  in  order  to  reach  these  consumers  by  mail,  will 
be  compelled  to  pay  12  cents  a  pound,  or  $1.32  for  11  lbs.  There- 
fore, to  gain  the  benefit  of  the  special  rates  on  rural  routes, 
they  would  find  it  necessary  to  ship  by  freight  to  the  point  of 
the  rural  routes  and  be  obliged  to  establish  many  thousands  of 
agencies  and  depots  for  handling.  It  is  of  incalculable  im- 
portance that  the  country  merchant  should  exist  and  prosper." 
SMALLER  BUSINESS  FAILURES.— A  very  good  sign  of 
business  improvement  is  seen  in  the  reports  of  commercial  fail- 
ures in  the  Uiiilcd  Stales  for  November,  which,  as  compiled 
by  Dun's  Review,  show  a  decrease  of  about  $10,000,000  in  the 
liabilities  as  compared  with  those  of  October.  The  actual 
failures,  as  reported,  were  1180  in  number  and  involved  $17,637,- 
oii  of  defaulted  indebtedness.  Although  these  figures  show  a 
heavy  increase  as  compared  with  the  same  month  last  year,  in 
which  the  total  was  only  885  failures,  with  liabilities  of 
$11,980,782,  they  ar-e  smaller  than  for  any  monthly  period 
since  the  financial  and  business  situation  became  acute,  and,  in 
the  amount  of  defaulted  indebtedness,  are  smaller  than  Sep- 
tember's showing.  The  returns  indicate  that  the  only  noticeable 
increase  of  liabilities  over  the  figures  for  the  same  month  last 
year  ocurred  in  the  manufacturing  class,  though  numerous  small 
firms  were  forced  to  suspend  among  traders.  "The  mortality 
was  greater  than  normal,  owing  to  the  strained  monetary  situa- 
tion and  not  because  of  poor  business,  and  a  comparatively  few 
large  failures  in  the  manufacturing  division  supplied  the  only 
increase  above  an  average  month's  liabilities."  Comparison 
with  last  year's  figures  at  this  time  is  much  less  significant 
than  the  great  improvement  that  is  shown  over  the  losses  of  the 
preceding  month.  The  Review  says :  "During  November  there 
were  30  suspensions  of  banks  and  other  financial  institutions, 
the  liabilities  thus  far  reported  aggregating  $9,144,225,  but 
returns  are  not  yet  available  in  many  cases.  Most  of  these 
suspensions  are  of  comparatively  small  concerns,  and  several 
of  the  institutions  have  resumed."  The  figures  in  detail  show 
that  "manufacturing  failures  were  305  in  number  and  $10,927,- 
598  in  amount,  compared  with  212  defaults  in  the  same  month 
last  year,  when  the  amount  involved  was  only  $3,291,192. 
Trading  failures  were  840  in  number  and  $5,640,065  in  amount, 
against  647  failures  last  year,  with  liabilities  of  $4,390,415. 
There  were  35  other  commercial  failures,  including  brokerage, 
real  estate,  insurance  and  similar  concerns,  with  a  defaulted 
indebtedness  of  $1,069,348,  against  26  similar  failures  last  year, 
when  the  amount  involved  was  $4,299,175." 

AMERICAN  SCHOOL  OF  CORRESPONDENCE  has 
recently  erected  a  fine  building  for  itself  in  Chicago  on  Wash- 
ington Park  and  Midway  Plaisance,  near  the  University  of 
Chicago.  It  is  built  of  paving  brick  in  two  shades,  with 
Bedford  stone  trimming  and  green  tile  roof.  It  is  four  stories 
and  basement,  enclosing  on  two  sides  an  open  court  60  ft. 
square,  walled  in  the  rear  and  entered  through  an  arched 
driveway.  .  The  interior  woodwork  is  green  quartered  oak. 
The  administrative  offices  of  the  school  are  on  the  second  floor ; 
the  remainder  of  the  building  is  used  for  the  accommodation 
of  the  large  staff  of  instructors,  editors  and  other  employees 
in  charge  of  the  various  details  of  the  work  of  the  school.  An 
interior  telephone  system  connects  all  departments.  To  facili- 
tate the  work  of  the  business  office  and  mailing  room,  several 
of  the  latest  electrical  appliances  have  been  installed,  including 
adding  machines,  folding  machines  and  envelope  sealers — all 
operated  by  electric  motor.  In  the  basement  are  the  stock  room, 
the  shipping  room  and  the  steam  heating  plant.  The  system 
of  heating  is  known  as  the  "direct-indirect;"  the  larger  radi- 
ators are  located  in  juxtaposition  to  cold-air  ducts  that  lead 
from  the  outside  through  the  walls  and  that  supply  an  abun- 
dance of  fresh  air  at  all  times.  Electricity  is  used  throughout 
for  lighting  purposes.  The  corridors  and  large  rooms  are 
equipped  with  Nernst  lamps.  Lavatories  with  hot  and  cold 
water  are  located  on  each  floor.  On  the  second  floor  are  the 
lecture  room,  and  the  rest  room   for  employees.     The  lecture 


room  is  used  as  a  meeting  place  for  the  clubs  that  have  been 
formed  at  the  works  of  the  Crane  Company,  the  McCormick 
Harvester  Company  and  other  large  manufacturing  plants  in 
and  near  Chicago.  At  these  plants  students  of  the  American 
School  have  organized,  appointed  leaders  from  their  own 
number,  and  found  mutual  assistance  in  studying  together. 
From  time  to  time  they  meet  in  the  lecture  room  of  the  school, 
where  they  are  provided  with  instructors,  apparatus  and — since 
most  of  them  come  direct  from  the  shop  to  the  school — with  a 
substantial  lunch,  all  for  the  usual  tuition.  The  school  also 
provides  its  employees  with  free  coffee  and  lunch  at  noon  time. 
FOREIGN  TRADE  FIGURES.— Although  the  foreign  trade 
of  the  year  in  the  gross  is  much  larger  than  last  year,  the 
difference  in  our  favor  is  less.  The  business  disturbances  of 
the  past  two  months  are  shown  in  the  October  statement  of 
imports  and  exports,  in  which  there  is  a  combined  increase  of 
$17,456,000,  compared  with  October,  1906.  Among  imports  the 
heaviest  decline  is  shown  in  the  classes  of  commodities  known 
as  materials  for  manufacture,  both  crude  and  partially  manu- 
factured. These  two  together  make  a  loss  of  $6,373,000.  The 
only  other  item  showing  a  decrease  is  foodstuffs,  where  the 
small  total  of  $281,434  is  noted.  On  the  side  of  exports  for 
October  the  most  notable  decrease  was  that  in  crude  materials 
for  use  in  manufactures,  amounting  to  $12,558,765.  These 
shrinkages  are  partly  balanced  by  gains  in  exports  of  other 
foodstuffs  and  provisions,  of  semi-manufactures  and  of  finished 
manufactures  amounting  in  all  to  $9,025,000.  Nevertheless  the 
losses  of  the  month  are  greater  than  the  gains.  For  the  ten 
months  ending  with  October  the  increase  in  imports  ran  above 
last  year  by  $153,602,000,  while  the  export  movement,  both 
domestic  and  foreign,  gained  $86,821,000.  The  gains  of  imports 
are  45  per  cent  greater  than  those  of  exports.  Comparing 
volumes  of  business,  however,  the  export  trade  is  still  con- 
siderably in  advance.  The  aggregates  for  the  ten  months  are 
as  follows : 

1907.  1906. 

Exports     $1,512,009,000     $1,425,188,000     Inc.  $86,831,000 

Imports      1,2^9,997,000        1,066,395,000     Inc.  153,602,000 

Differences     $292,012,000        $358.-93,000    Dec.  $66,781,000 

GREAT  COPPER  EXPORT.— The  extent  of  foreign  pur- 
chases of  copper  metal  here  last  month,  which  ran  prices  up 
suddenly  from  12  to  15  cents  a  pound,  is  shown  by  the  publica- 
tion of  the  export  returns  for  November.  Altogether,  33,787 
tons  of  copper  were  shipped  last  month,  establishing  a  new 
record,  and  bringing  the  total  of  1907  to  date  to  a  figure  only 
1448  tons  below  last  year's  exports.  The  increase  over  October 
was  5001  tons,  over  November  last  year  15,336  tons.  The 
following  table  shows  the  monthly  comparison  of  our  copper 
exports  for  the  past  four  years: 

1006-7.  ioos-6.  1904-5.  1903-4. 

Tons.  Tons.  Tons.  Tons. 

November   33.7*7  18,45'  '3.195  22,294 

October     28,786  17,528  ir.784  26,585 

September    17.'57  '4. "9  19.755  20,569 

August    13,208  20,433  22.692  24,906 

July      14,646  j8,309  18.4-8  19<490 

tune     '6,193  18.634  22.096  16,279 

May     8,373  19.260  23.758  14.772 

April    17,263  16.330  24,121  13.383 

March     13.006  i6,433  21,073  22,852 

February    9,072  15.801  17.508  17.073 

January    17.089  1S.307  21,245  29.085 

December    '3.992  18,158  19.847  «5.8S7 

The  previous  record  was  in  Januarj-,  1904.  Since  Jan.  I,  last, 
reports  have  been  189,167  tons,  comparing  with  190,615  tons  in 
the  same  period  last  year. 

AMERICAN  INSTRUMENT  COMPANY.--This  company 
has  received  important  orders  for  switchboard  instruments  to 
be  installed  in  plants  of  the  Philadelphia  Electric  Company, 
S.  L.  Allen  &  Company,  Carnegie  Steel  Company.  American 
Steel  &  Wire  Company,  National  Tube  Company,  and  the 
U.  S.  Steel  Corporation  at  Gary,  Ind. 

Financial  Intelligence. 

THE  WEEK  IN  W.\LL  STREET.— Both  sentiment  and 
prices  on  the  stock  market  tended  to  improve  on  the  decreased 
money  market  pressure  and  the  indications  of  a  return  to  nor- 
mal conditions  in  that  respect.  Much  irregularity,  however, 
prevailed  and  certain  portions  of  the  list,  notably  the  Gould 
group,  exhibited  weakness  and  recorded  new  low-record  prices 
in  the  face  of  a  stronger  tone  elsewhere.  Western  Union  also 
showed  much  unsteadiness  and  fell  to  S4's-  There  was  likewise 
pressure  in  connection  with  Pennsylvania  and  New  York  Cen- 
tral. On  the  other  hand,  a  variety  of  favorite  trading  stocks 
developed  strength — Reading,  Ll^nion  Pacific,  the  Hill  group  and 
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Amalgamated  Copper  being  prominent  in  the  activity.  United 
States  Steel  issues  were  irregular.  Most  of  the  electric  and 
traction  stocks  made  substantial  gains  during  the  week,  the  net 
advances  being  as  follows :  General  Electric,  6  points ;  Westing- 
house,  5l4  points;  Mackay  preferred,  3  points;  American  Tele- 
phone &  Telegraph,  4^4  points,  and  Interborough  Metropolitan 
preferred,  3J^4  points.  Western  Union  declined  2^  points.  On 
the  Curb  liquidation  came  to  an  end  early  in  the  week,  and 
thereafter  there  was  gradual  improvement,  the  week  ending 
with  some  noteworthy  gains.  Following  are  the  closing  quota- 
tions of  Dec.  3 : 

NEW  YORK. 


Nov.  25  Dec, 
....  4n  5 
pfd.  12         15 


AUis-Chalmers 

Allis-Chalmers 

Am.    Dist.    Tel 

American    Locomotive...  35 K 

Amer.   Locomotive  pfd. .   85 

-\merican  Tel.   &  Cable..  60 

American   Tel.    &  Tel — 

Brooklyn  Rapid  Transit.  31}^ 

Electric   Bo^t    — 

Electric   Boat    pfd — 

Electric    Vehicfe     — 

Electric  Vehicle  pfd — 


Nov.  25  Dec.  3 

General    Electric    107  Il5f4 

isy^    Hudson    River    Tel —  — 

■ —        Interborough    Met. ,  com,     5^  7 

36J^    Interborough    Met.    pfd..   tsH  18 

86        Mackay   Cos 4754  SoH 

—       Mackay    Cos.    pfd 53^  60 

lOo'A    Marconi   Tel —  — 

35%    Metropolitan     St.     Ry — 

;.  Tel. 


97^' 
S«'A 
46 


—  —        Western    Union    Tel. 

—  —        Westinghouse     com 36 

—  — •       Westinghouse    pfd —        61 

BOSTON. 

V.  25  Dec.  3  Nov.  25  Dec.  3 

96JJ   101J4    Mass.    Elec.    Ry.    pfd...  —         39 

—  —        Mexican     Telephone....      i^        1 54 
95?i  200        New    England    Telep 99         99!-^ 

—  ii5        Western  Tel.   &  Tel —         — 

g'/i       gVi    West.   Tel.   &  Tel.   pfd...  —         50 
PHILADELPHIA. 

Nov.  25  Dec.  3  'Nov.  25  Dec.  3 

-fjnerican    Railways 44         44        Phila.    Electric    6Ji       6i^ 

Elec.   Co.   of  America...     8  g's    Phila.    Rapid    Transit...  13         1554 

Elec.    Storage    Battery..  —        szYi    Phila.    Traction    825^     81 

Elec.    Stor.    Battery  pfd.  —         — 

CHICAGO. 
25  Dec.  3  Nov.  25  Dec. 


American  Tel.  &  Tel.. 
Cumberland  Telephone, 
Edison    Elec.     Ilium... 

General    Electric    

Mass.    Elec.    Ry 


National   Carbon 
National    Carbon    pfd. 

Union    Traction    

IJnion    Traction    pfd. . 


Chicago    City    Ry 150  130' 

Commonwealth-Edison    ..  — ■  78 

Chicago    Subway    —  14 

Chicago   Tel.    Co —  105 

Metropolitan    Elec.   com.   19*  20* 

•Asked. 

THE  WESTINGHOUSE  SITU.\TION'.— The  committee, 
acting  at  the  request  of  certain  creditors  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  has  proposed  the  following 
plan  for  the  extension  of  the  company's  debt :  The  holders  of 
the  floating  debt  of  the  company  shall  accept  for  their  claims, 
including  interest  to  Jan.  I,  1908,  one-third  in  5  per  cent  con- 
vertible bonds  at  90,  one-third  in  assenting  stock  of  the  com- 
pany at  par,  and  one-third  in  three  6  per  cent  notes  of  the 
company,  in  equal  amounts,  maturing  respectively  in  one,  two 
and  three  years  from  Jan.  i,  1908.  The  stock  to  be  issued 
to  creditors  under  this  plan  of  extension  shall  be  stock  hereto- 
fore authorized  by  the  stockholders  of  the  company,  and  known 
as  "assenting"  stock.  The  convertible  bonds  to  be  issued  under 
this  agreement  of  extension  are  known  as  "convertible  sinking 
fund  5  per  cent  gold  bonds."  They  bear  date  of  the  thirtieth 
day  of  March,  1906,  and  the  principal  is  payable  Jan  I,  1931. 
The  interest  is  at  the  rate  of  S  per  cent  per  annum,  payable 
semi-annually  on  the  first  days  of  January  and  July  in  each 
year.  They  are  issued  under  the  provisions  of  a  trust  indenture 
bearing  date  of  the  thirtieth  day  of  March,  1906,  between  the 
company  and  the  Standard  Trust  Company  of  New  York,  as 
trustee.  The  trust  indenture  provides  for  the  issue  of  bonds 
to  the  aggregate  amount  of  $25,000,000,  of  which  the  sum  of 
$1,969,000  is  still  reserved,  to  be  i->>sued  only  against  the  deposit 
of  equal  amounts  of  the  outstanding  5  per  cent  debenture 
certificates  issued  by  the  Mercantile  Trust  Company;  $22,345,000 
of  bonds  have  been  certified  by  the  Standard  Trust  Company, 
of  which  there  are  no.v  outstanding  $18,500,000,  leaving  $3,845,- 
000  in  the  treasury  and  $686,000  yet  subject  to  issue  upon  the 
payment  into  the  treasury  of  the  company  of  a  like  amount 
of  money  to  be  received  from  the  sale  of  additional  assenting 
stock.  The  notes  to  be  issued  will  be  in  the  form  of  ordinary 
notes,  signed  by  the  company  and  payable  to  the  order  of  the 
depositors,  and  shall  be  dated  Jan.  i,  1908,  payable  in  one,  two 
and  three  years  from  date,  with  interest  at  6  per  cent  per 
annum,  payable  semi-annually,  and  shall  have  coupons  attached 
representing  said  interest.  While  the  depositors'  claims  are  to 
be  paid  as  aforesaid,  one-third  in  stock,  one-third  in  bonds  and 
one-third  in  notes,  it  is  understood  and  agreed  that^in  cases 
whrre  it  is  not  possible  to  divide  the  depositors'  claims  into 
three  equal  amounts  and  to  apportion  the  securities  in  precisely 
the  proportion  indicated,  the  committee  shall  have  power  to 
apportion  stock,  bonds  and  notes  to  the  fractional  part  of  the 
depositors'  claims  as  the  committee  may  deem  best,  providing 
for  the  extension   of   said   fractional   amounts   in   such   a   way 


as  to  approximate  as  closely  as  practicable  to  the  scheme  of 
this  extension.  The  company  agrees  that  as  a  condition  to 
said  plan  becoming  operative  a  majority  of  the  members  of 
its  board  of  directors  shall  be  persons  approved  in  writing 
by  the  committee,  and  the  company  undertakes  to  cause  the 
resignations  of  such  of  the  present  directors  and  the  election 
of  such  new  directors  as  shall  be  necessary  to  that  end.  It  is 
stated  from  Pittsburg  that  developments  indicate  more  strongly 
.than  ever  that  the  receivers  of  the  Westinghouse  Electric  & 
Manufacturing  Company  will  be  discharged  in  the  near  future, 
and  that  the  company  will  be  restored  to  the  shareholders.  The 
second  plan  for  extending  the  debt  of  the  company,  it  is 
expected,  will  be  carried  out.  The  details  of  the  plan  have  not 
been  made  public  as  yet,  but  some  announcement  is  anticipated 
in  the  near  future.  The  shareholders  are  now  co-operating 
with  President  Westinghouse  and  are  working  with  the  object 
of  terminating  the  receivership  as  soon  as  possible. 

A  REVIEW  OF  WESTERN  UNION.— With  a  longer  un- 
broken dividend  record  behind  it  than  any  other  security  now 
active  on  the  New  York  Stock  E.xchangc,  having  paid  not  less 
than  5  per  cent  in  any  year  since  1888  and  dividends  at  a  smaller 
rate  even  further  back.  Western  Union  has  sold  this  week  at  a 
price  to  yield  the  buyer  about  9  per  cent.  Last  January  it  sold 
as  high  as  85 ;  on  Friday  it  sold  at  54^.  Its  range  in  the  year 
1906  was  from  94j^4  to  8314-  There  would  seem  to  be,  says  the 
Wall  Street  Journal,  a  number  of  reasons  for  the  reduced  market 
position  of  the  stock,  apart  from  conditions  affecting  all  invest- 
ment securities  at  the  present  time.  Coincidently  with  the 
declaration  of  the  last  quarterly  dividend  of  iJ4  per  cent,  the 
company  announced  that  it  would  discontinue  quarterly  s'atc- 
ments  of  earnings.  .A  great  many  people  innocently  inferren 
that  the  strike  had  made  larger  inroads  upon  the  company's 
earnings  than  the  management  cared  to  acknowledge.  Whether 
this  inference  was  justified,  only  those  having  access  to  the  ac- 
counts of  the  company  can  say.  The  weakness  of  'he  stock 
recently  would  tend,  at  all  events,  to  confirm  it.  and  to  give 
rise  at  the  same  time  to  misgivings  as  to  the  dividend.  Touch- 
ing the  condition  of  the  company  there  have  been  no  figures 
since  those  contained  in  the  last  annual  report,  as  of  June  30. 
They  show  that  although  the  gross  earnings  for  the  fiscal  year 
were  the  largest  in  the  history  of  the  company's  business,  and 
that  the  average  receipts  per  message  were  the  highest  since 
1884,  the  final  result  was  a  smaller  aggregate  of  net  earnings 
than  for  any  year  since  1900;  net  earnings  last  year,  in  fact, 
were  smaller  than  in  1893  or  in  1884.  The  average  cost  per 
message  to  the  company  was  the  highest  since  1876.  After 
dividends  at  the  rate  of  5  per  cent  on  the  stock,  there  was  a 
surplus  of  income  for  the  year  amounting  to  $36,052.  In 
November,  1906.  $10,000,000  4  per  cent  convertible  bonds  (part 
of  an  authorized  issue  of  $25,000,000)  were  offered  to  stock- 
holders at  87^.  On  June  30,  last,  there  had  been  issued  of  these 
new  bonds  $7,200,000,  representing  an  increase  of  $288,000  a 
year  in  fixed  charges.  The  income  account,  however,  shows  an 
increase  in  bond  interest  of  only  $92,086.  That  is  approximately 
four  months'  interest  on  the  new  bonds,  instead  of  eight.  The 
bonds  were  dated  Nov.  i,  1906.  If  the  full  interest  for  eight 
months  had  been  deducted  from  income  there  would  have  been 
a  deficit  after  dividends  instead  of  a  surplus  of  $36,052.  The 
company  has  an  accumulated  surplus  of  $16,884,781.  but  it  is 
not  a  cash  surplus.  It  represents  the  excess  of  assets  over  lia- 
bilities in  a  bookkeeping  sense.  On  June  30  it  had  $3,164,615 
cash,  and  carried  among  its  assets  $2,889,799  sundry  accounts 
receivable,  an  increase  of  $1,331,192  in  that  item  for  the  year. 
On  the  other  side  of  the  balance  sheet  it  showed  bills  payable, 
including  the  July  dividend,  amounting  to  $3,764,414. 

WESTINGHOUSE  ELECTRIC— The  receivers  of  the 
Westinghouse  Electric  &  Manufacturing  Company  have  issued 
a  balance  sheet  as  of  Oct.  23,  which  shows  a  surplus  of  $11,610,- 
756.  They  announce  that  they  have  taken  pains  to  figure  the 
assets  down  to  a  basis  as  conservative  as  possible.  Their  valua- 
tion of  the  total  assets  of  the  company  is  $82,817,923.  Com- 
pared with  a  statement  issued  last  spring,  this  is  an  increase  of 
$10,600,000  in  Ihe  value  of  the  assets  as  shown  in  the  annual 
report.  The  receivers  believe  that  the  assets  are  worth  $10,600,- 
000  more  now  than  in  March  last.  A  large  portion  of  the  in- 
crease is  explained  by  the  increase  in  the  value  of  the  invest- 
ments. In  March  the  investments,  including  stocks  and  bonds 
in  subsidiary  companies  throughout  the  world,  were  valued  at 
$22,29(^>.8o'i.  The  receivers'  valuations  of  these  assets  are  now 
$29,490,614,  an  increase  of  about  $7,200,000  since  the  panic 
began.     f1n  March  31,  when  the  balance  sheet  was  struck,  the 
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company  had  a  surplus  of  $12,595,151.  According  to  tht  re- 
ceivers' statement,  the  balance  sheet  as  of  Oct.  23  shows  a  sur- 
plus of  $11,610,756.  The  business  of  the  company  continues 
on  a  very  large  scale,  with  a  maintained  percentage  of  profit. 

NORTH  SHORE  ELECTRIC— The  annual  report  of  the 
North  Shore  Electric  Company,  of  Chicago,  of  which  Samuel 
Insull  is  president,  was  issued  a  few  days  ago.  After  all  charges, 
including  $41,740  for  depreciation,  the  balance  of  $85,024  was 
equal  to  2.6  per  cent  on  the  outstanding  capital  stock.  The 
financial  statements  follow  : 

Sept.  30,  1907.     Sept.  30,  1906. 

Gross  earnings    $665,890  $544,242 

Operating  expenses  and  taxes 431,437  355.935 

Net   earnings    $234,453  $188,306 

Bond   interest    107,689  95.392 

Surplus   for   year $126,764  $92,914 

Special    depreciation    reserve 4t,740 

Balance     $85,024 

Previous  surplus    169.100 

Total    surplus    $254,124 

Less  6  per  cent  stock  dividend 150,000 

Final   surplus    $  1 04, 1 24 

President  Insull,  in  his  report  to  the  shareholders,  said  among 
other  things:  "The  growth  of  the  company's  business  during 
.  the  year,  necessitating  further  enlargement  of  its  distribution 
system,  as  well  as  the  construction  of  additional  substations, 
has  called  for  an  increase  in  the  capital  stock  of  $750,000  and 
in  the  outstanding  first  mortgage  bonds  of  $604,000.  Your  di- 
rectors arc  pleased  to  report  that  of  the  underlying  bonds  shown 
in  the  last  annual  report  lliosc  which  existed  against  the  prop- 
erty acquired  from  the  Calumet  Lighting  Company,  amounting 
to  $200,000,  have  been  paid  off  and  canceled.  The  operation  of 
the  contracts  for  furnishing  power  to  street  and  intcrurban 
electric  railways,  which  the  company  has  recently  made,  is 
proving  satisfactory,  and  there  is  reason  to  expect  that  this 
branch  of  the  company's  business  will  grow  to  large  proportions. 
Your  directors  have  deemed  it  wise  to  make  a  reduction  of  10 
per  cent,  effective  Oct.  i,  1907,  in  the  rates  charged  for  resi- 
dential lighting,  and  hope  that  the  increase  in  the  company's 
business  will  enable  them  in  the  future  to  make  still  further 
reductions." 

STREET  R.^ILWAY  RECEIVERS.— Justice  Seabury,  of 
the  New  York  Supreme  Court,  has  appointed  Paul  Fuller, 
J.  Hampden  Dougherty  and  Melvin  G.  Palliscr  receivers  of  the 
New  York  City  Railway  Company  and  of  the  Metropolitan 
Street  Railway  Company,  for  which  receivers  had  already  been 
appointed  in  the  Federal  Court.  The  new  receivers  were  ap- 
pointed in  actions  brought  by  Attorney-General  Jackson  to  dis- 
solve the  former  corporation,  and  for  an  accounting  of  the 
official  conduct  of  the  directors  of  the  Metropolitan  Street  Rail- 
way Company.  The  plan  of  tlie  attorney-general  is  to  fight  the 
federal  receivership  to  the  United  States  Supreme  Court  if 
necessary.  The  three  receivers  are  to  be  qualified  in  the  sum  of 
$100,000  each.  Herbert  R.  Limburg  has  been  appointed  as 
their  counsel.  It  is  the  intention  of  the  receivers,  as  well  as 
that  of  the  attorney-general,  to  assert  the  jurisdiction  of  the 
state  court  as  against  the  federal  court,  and  by  such  action  it  is 
hoped  a  precedent  will  be  set,  and  a  final  decision  of  the  higher 
court  obtained  as  to  which  of  the  courts,  federal  or  state,  may 
properly  exercise  jurisdiction.  The  ground  on  which  the  attor- 
ney-general seeks  to  dissolve  the  New  York  City  Railway  Com- 
pany, by  which  it  will  forfeit  its  corporate  rights,  privileges  and 
franchises,  is  that  the  company  has  been  insolvent  for  at  least 
a  year.  In  regard  to  the  Metropolitan  Street  Railway  Company, 
the  attorney-general  demands  an  accounting  from  the  directors 
for  their  official  conduct  from  the  year  1898  to  the  present  time, 
including  their  alleged  neglect  or  failure  to  perform  their 
duties  in  the  management  and  disposition  of  the  property  of  the 
company.  He  also  asks  that  they  be  directed  to  pay  to  the 
company  all  the  money  and  the  value  of  the  property  lost  or 
wasted  by  or  through  their  alleged  neglect.  The  attorney- 
general  in  addition  asks  that  the  directors  be  suspended  from 
exercising  their  oflTice  and  that  a  new  election  of  directors  be 
held. 

SAFETY  INSULATED  WIRE.— It  was  announced  last 
week  that  Mr.  H.  E.  Huntington  has  acquired  a  controlling  in- 
terest in  the  $1,500,000  capital  stock  and  $1,228,000  outstanding 
bonds  of  the  Safety  Insulated  Wire  &  Cable  Company,  a  sub- 
sidiary of  the  National  Steel  &  Wire  Company,  which  went  into 
a  receiver's  hands  some  time  ago.  C.  E.  Graham,  Mr.  Hunting- 
ton's personal  representative  in  New  York,  has  been  elected  vice- 


president  of  the  Safety  Insulated  Wire  &  Cable  Company.  The 
company  has  a  very  large  business  and  has  sold  vast  quanti- 
ties of  cable  to  the  United  States  Government. 

CUMBERLAND  TELEPHONE.— The  Cumberland  Tele- 
phone &  Telegraph  Company's  statement  of  earnings  for  Octo- 
ber and  ten  months  compares  as  follows : 

1907.  1906.  1905. 

October    gross    $508,248  $449,559  $40i,593 

Expenses     303.837  270.867  240,387 

October    net    $204.4>'  $178,692  $161,566 

Charges    and    taxes 37,998  35,726  28,924 

October    surplus    $166,413  $142,966  $132,642 

Ten    months'    gross 4,854,036  4,416,256  3.796.456 

Expenses     3,019,867  2,773,914  2,340,614 

Ten    months'   net $1,834,169         $1,642,342         $1,455,842 

Charges   and  taxes 364.94S  3>4.203  233.611 

Ten    months'    surplus $1,469,224         $1,328,139         $1,222,231 

ELECTRICAL  INVESTMENTS.— Stone  &  Webster,  of 
Boston,  have  published  opportunely  a  list  of  preferred  stocks 
netting  from  6  to  8  per  cent,  in  well-established,  dividend-paying 
public  service  corporations  under  their  own  management,  for 
safe  investment,  and  have  issued  a  manual  of  electric  traction, 
lighting  and  power  properties,  which  will  be  mailed  upon  re- 
quest to  prospective  investors.  A  good  deal  of  similar  work 
could  be  done  advantageously  at  this  time  for  other  properties 
in  getting  the  small  investor  interested  in  them  and  in  getting 
their  hoarded  money  into  circulation. 

NOT  DUE  TO  BANKS.— President  George  Westinghouse, 
of  the  Westinghousc  Electric  Manufacturing  Company,  bow  in 
receivers' hands,  has  denied  the  published  reports  that  the  com- 
pany's financial  difficulties  had  been  precipitated  by  big  banking 
interests  in  New  York.  The  appointment  of  the  receivers,  he 
stated,  was  an  emergency  measure  taken  on  the  advice  of  the 
Pittsburg  Clearing  House  for  the  protection  of  all  interests,  the 
banks  there  being  unable  because  of  the  financial  stringency 
to  co-operate  with  strong  financial  interests  in  New  York, 
which  had  been  prepared  to  extend  the  monetary  aid  needed. 

FEWER  NEW  ENTERPRISES.— Capitalization  of  new 
companies  incorporated  with  $1,000,000  capital  and  upwards  in 
Maine,  New  Jersey,  New  York,  Delaware  and  Massachusetts 
during  November,  according  to  the  New  York  Commercial,  was 
$42,000,000,  compared  with  $52,050,000  in  October  and  $184,900,- 
000  in  November,  1906.  November  incorporations  were  the 
lowest  with  one  exception  of  any  month  in  the  last  15  years. 
There  now  appears  to  be  a  revival  of  activity  in  this  direcrion, 
which  will  also  be  stimulated  in  the  new  year  by  the  greater 
cheapness  of  money. 

BELL  TELEPHONE  CONSOLIDATION.— At  Phila- 
delphia, on  Dec.  3,  at  a  special  meeting  of  the  Bell  Telephone 
Company  of  Philadelphia  it  was  decided  to  purchase  the  Penn- 
sylvania Telephone  Company  and  the  Delaware  &  Atlantic 
Telegraph  &  Telephone  Company  of  Pennsylvania.  It  was  also 
decided  to  increase  the  capital  stock  of  the  Philadelphia  Bell 
Company  from  $30,000,000  to  $60,000,000,  of  which  a  sufficient 
amount  will  be  issued  necessarj'  for  the  exchange  of  stock 
of  the  two  companies  acquired. 

HUDSON  RIVER  POWER.— The  Hudson  River  Electric 
Power  Company  reports  income  and  expenditures  for  October 
as  follows : 

1907.  1906.  CH.^XCES 

October   gross    $119,880         $76,774         $43,105  Inc. 

Operating   expenses    57.359  52.730  4.629  Inc. 

Net    $62,521         $24,044         $38,476  Inc. 

WIRELESS  TELEPHONES.— An  allotment  of  $25,000  for 
the  purchase  by  the  chief  signal  office  of  one  or  more  dirigible 
balloons  has  been  made  by  the  board  of  ordnance  and  fortifica- 
tions. An  allotment  of  $3,000  also  has  been  made  for  wireless 
telephones. 

PAWTUCKET  CO.VSOLIDATION.— A  consolidation  of 
the  Pawtucket  Electric  Company,  the  Pawtucket  Gas  Company, 
and  the  Woonsocket  Gas  and  Electric  Companies,  all  of  Rhode 
Island,  is  being  carried  out  under  the  guidance  of  Stone  & 
Webster,  of  Boston. 

DIVIDENDS. — Directors  of  Canadian  General  Electric  Com- 
pany have  declared  the  regular  quarterly  dividend  of  2li  per 
cent.  Directors  of  the  Mackay  Companies  have  declared  the 
regular  quarterly  dividends  of  I  per  cent  on  the  preferred  and 
common  stocks,  payable  Jan.  2. 
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TOMBSTONE,  ARIZ.— The  Adams  Telephone  &  Telegraph  Company, 
which  was  recently  formed,  will  build  a  telephone  line  from  .Wilcox  to 
Bowie,  and  west  from  Wilcox  via  Fort  Grant  and  Bonita  to  the  Klondike 
Camp. 

CAMDEN,  ARK.— The  Camden  Ice  &  Light  Company  has  been  or- 
ganized by  R.  L.  Moore  and  others. 

HOT  SPRINGS,  ARK. — A  resolution  dissolving  the  corporate  existence 
of  the  Southern  Telephone  &  Telegraph  Company,  of  this  city,  has  been 
filed  with  the  Secretary  of  State.  The  stockholders  of  the  company  are: 
II.  J.  Pettingill,  J.  E.  Farnsworth,  T.  L.  Powell,  P.  K.  Baker,  F.  B. 
DeShon  and  W.  J.  Terry. 

SULPHUR  SPRINGS,  ARK.— The  Kihlberg  Company,  of  which  E. 
Eee  Guthrey  is  secretary,  will  install  an  electric  light  plant.  Smith  & 
Powers,  engineers,   will  have  charge  o£  the  work. 

GILROY,  CAL. — The  Union  Construction  Company,  for  the  Stanislaus 
Electric  Light  &  Power  Company,  is  shipping  material  for  the  construc- 
tion of  transmission  towers  near  the  line  of  the  Southern  Pacific  Com- 
pany's tracks,  the  objective  point  being  the  cement  works  at  San  Juan, 
which  it   has  contracted  to  reach  by  July   i,   1908. 

IIANFORD,  CAL.— F.  S.  Granger  has  placed  an  order  with  the  H.  W, 
Johns-Manville  Company,  of  San  Francisco,  for  overhead  equipment  for 
17  miles  of  electric  railway. 

KELSEYVILLE,  CAL.— The  Lake  Countj-  Power  Company  has  been 
organized  for  the  purpose  of  taking  over  the  old  corporation  formed  two 
years  ago  to  provide  the  city  with  electricity  for  lighting  and  gas  for  fuel. 
The  company  expects  to  have  both  plants  in  operation  within  45  days.  It 
has  secured  quarters  at  Lakeport;  and  later  will  establish  a  sub-station  in 
that  city.  The  men  interested  in  the  new  company  are  George  P.  Low, 
cf  San  Francisco;  G.  S.  Cutler,  of  Calistoga;  Robert  Polk,  of  Upper  Lake; 
M.  S.  Sayre  and  B.  H.  Henderson,  of  Lakeport.  The  men  who  relin- 
quished their  interest  in  the  old  company  were  \V.  M.  Nobles,  Joseph 
McLaughlin,  Dr.  W.  B.  Prather,  Lewis  Henderson,  W.  H.  Renfro  and 
L.   H.    Boggs. 

LODI,  CAL. — Henrj*  E.  Adams,  manager  of  the  Stockton  Gas  &  Electric 
Company,  states  that  the  corporation  of  which  his  company  is  a  part, 
will  build  a  transmission  line  from  Sacramento  to  Stockton,  passing 
through  Lodi,  Acampo,  Gait,  Elk  Grove  and  Florin,  and  will  furnish 
electricity  in  competition  with  the  American  River  Electric  Company. 
This  new  line,  while  extending  the  service  to  a  new  field,  will  constitute 
a  third  main  to  supply  power  to  Stockton  should  the  other  two  lines  be 
disabled. 

LOS  ANGELES,  CAL. — Incorporation  papers  for  the  Los  Angeles 
Gas  &  Electric  Company  are  now  being  prepared.  The  capital  stock  will 
be  $200,000.  H.  F.  Lenkfield  is  the  originator.  It  is  proposed  to  expend 
$!2o,ooo    in    the    northeastern    part    of    the    city 

LOS  ANGELES,  CAL. — The  Kings  River  Powei'  Company  has  given 
notice  of  the  appropriation  of  25,000  miners*  inches  of  water  from  the 
Kings  River  for  the  generation  of  electricity,  the  power  house  to  be 
located  on  Section  35-12-28.  The  company  will  transmit  electricity  to 
V'ttbtio,  San  Francisco  and  Los  Angeles. 

LOS  ANGELES,  CAL.— L.  C.  Brand  asks  the  city  of  Glcndalc  to  pay 
$21,000  for  his  entire  electric  light  and  power  system.  The  plant  is  said 
to  be  on  a  paying  basis,  but  in  order  to  give  service  wherever  required  it 
would  be  necessary  to  make  considerable  additions  to  the  lines.  It  would 
probably  require  a  bond  issue  of  $40,000  to  purchase  the  plant  and  make 
the   needed  extensions. 

LOS  ANGELES.  CAL.— We  are  informed  that  the  Los  Angeles  & 
Owens  Valley  Railroad  Company,  which  proposes  to  construct  a  railway 
to  connect  Los  Angeles,  Randsburg,  Independence  and  Bishop,  will  begin 
work  on  the  construction  of  the  road  about  April  1,  1908.  The  railway 
will  be  about  325  miles  long  and  will  be  operated  by  electricity.  The 
company  will  also  furnish  electricity  for  light  and  motors  to  towns  and 
mines  along  the  route.  The  officers  of  the  company  arc  S.  P.  Jcwelt. 
ptesident:  George  Chaffey,  vice-president,  and  A.  M.  Chaffcy,  secretary 
and  treasurer. 

SAN  BERNARDINO.  CAL. — Owing  to  an  entire  mountain  side  slid- 
ing to  the  bed  of  the  Santa  Ana  River  two  power  plants  in  the  Santa 
Ana  Canyon  belonging  to  the  Edison  Power  Company  have  been  put  out 
of  commission.  A  large  portion  of  the  tunnel  was  carried  down  the 
mountain,  besides  wrecking  flumes  and   water  pipes. 

SAN  FRANCISCO,  CAL,— Advices  from  Washington  arc  to  the  effect 
that  the  Big  Creek  Gold  Mining  Company,  of  Bangor,  Maine,  has  been 
granted  a  permit  to  occupy  20  acres  for  a  power  hou«ve  in  the  Stanislaus 
(Cal.)  national  forest  and  a  right  of  way  for  a  pipe  line.  The  company 
propose!!  to  generate  elcciric  power.  A  permit  has  also  been  granted  the 
North  MounUin  Power  Company,  of  Junction  City.  Cal.,  to  occupy  an 
electrk  transmission  line  right  of  way  27  miles  long  in  the  Trinity 
national  forest. 


SAN  FKA.XCISCO,  CAL.— The  City  Electric  Company,  which  is 
about  ready  to  place  in  operation  a  new  light  and  power  plant  in  San 
Francisco,  has  closed  a  contract  with  the  Westinghouse  Electric  &  Manu- 
facturing Companj^  of  Pittsburg,  Pa.,  for  a  io,ooo-hp  turbo-generator. 
Two  smaller  generators  of  the  same  type  are  now  in  use  by  the  com- 
pany. The  United  Railroads  expects  to  obtain  power  from  tliis  company 
for  running  its  cars,  and  the  capacity  of  the  plant  is  being  increased  for 
that   purpose. 

VALLEJO,  CAL.— The  Vallejo  &  Northern  Railway  Company  is  mak- 
ing arrangements  to  begin  construction  work  in  the  spring  of  1908  on 
its  electric  railway,  which  is  to  connect  Vallejo,  Napa  Junction,  Creston, 
Cordelia,  Sinsun,  Fairfield,  Cement,  Vacaville,  Winters,  Woodland  and 
Sacramento.  All  franchises  and  terminal  sites  and  a  large  portion  of 
the  right  of  way  have  already  been  secured.  The  road  will  be  about  130 
miles  long.  Energy  will  be  obtained  from  the  Bay  Counties  Power  Com- 
pany, and  both  third-rail  and  overhead  trolley  will  be  used.  The  officers 
of  the  company  are  Melville  Dozier,  of  Oakland,  president  and  engineer; 
C-  F.  Kinsey,  of  Oakland,  vice-president;  T.  T.  C.  Gregory,  of  Fairfield, 
secretary,  and  George  S.    Lockie,  of  Oakland,  treasurer. 

DEN\'ER,  COL. — A.  E.  Wilson,  of  this  city,  is  interested  in  a  project 
to  build  a  large  power  plant  on  the  South  Platte  River,  a  short  distance 
south  ol  Denver.  It  is  proposed  to  develop  20,000  horse-power.  The 
cost  of  the  plant  will  be  about  $1,000,000. 

WATERBURY,  CONN.— John  H.  Cassidy,  secretary  of  the  Waterbury 
&-  Milldale  Tramway  Company,  states  that  the  company  will  award  the 
contract  for  the  construction  of  the  road  as  soon  as  the  capital  is  raised. 
The  proposed  railway  will  be  operated  by  electricit>-  and  will  connect 
Waterburj',  Soutliington  and  Meridcn.  The  line  will  be  about  eight 
miles  long.  The  officers  of  the  company  are  Charles  H.  Clark,  of  Mill- 
dale,  president;  John  H.  Cassidy,  of  Waterbury,  secretary,  and  Edwin 
S.  Todd,  of  Milldale,  treasurer. 

WASHINGTON,  D.  C— Announcement  has  been  made  that  the  Wash- 
ington, Spa  Springs  &  Gretta  Electric  Railway  Company  will  commence 
construction  work  in  January,  1938.  The  railway  will  connect  Washing* 
ton,  Bladensburg  and  Branchville  and  will  be  about  eight  miles  long. 
The  powec  station  will  be  built  at  Beverly,  Md.  S.  S.  Yoder,  of  Wash- 
ington,   is   vice-president   and   general   manager. 

WASHINGTON.  D.  C— Proposals  will  be  received  at  the  Bureau  of 
Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C,  until 
Dec.  17,  to  furnish  at  the  Na\'j'  Yard,  Mare  Island.  Cal.,  naval  supplies 
and  a  motor  as  per  Schedule  488.  Applications  for  proposals  should 
designate  the  schedule  desired  by  number.  Blank  proposals  will  be  fur- 
nished upon  application  to  the  Navy  Yard  Pay  Office,  San  Francisco,  or 
to  the  bureau.     E.  P.  Rogers  is  paymaster-general,  U.  S.  N. 

WASHINGTON,  D.  C— Rear  Admiral  R.  C.  Hollyday.  chief  of 
Bureau  of  Yards  and  Docks,  in  his  annual  report  recommends  an  appro- 
priation of  $985,047  for  the  Washington  Navy  Yard,  which  includes 
rewiring  of  certain  yard  buildings,  at  a  cost  of  $21,500;  machinery  for 
power  plant  extension,  $12,000;  extension  of  underground  conduit  system, 
$10,000:  extension  to  electric  light  plant,  $5,000;  extension  and  improve- 
ment to  electric  fire  alarm  and  telephone  systems,  $4,000:  complete 
switchboard  in  power  plant  in  building  No.  118,  $2,500.  The  report 
also  asks  for  $786,800  for  improvements  at  the  Mare  Island  Navy  Yard, 
which  includes  $385,000  for  the  installation  of  a  central  power  plant. 
The  yard  is  now  purchasing  its  power  from  an  outside  company. 

JACKSONVILLE,  FLA.— Bids  will  be  received  by  the  Lester  Clay 
Company  for  constructing  an  electric  light  plant,  which  will  furnish  from 
75  to   100  lamps. 

LEESBURG.  FL.\. — The  question  of  holding  an  election  to  vote  on  the 
proposition  of  issuing  bonds  to  establish  an  electric  light  plant  is  now 
under  consideration. 

BARNESVILLE.  GA.— An  election  will  be  held  Dec.  3^  to  vote  on 
the  proposition  of  issuing  $4,000  in  bonds  to  enlarge  the  municipal 
electric  light  plant 

BLUE  RIDGE,  GA. — The  citizens  have  voted  to  issue  $30,000  in  bonds 
for  improvements  to  the  electric  light  plant  and  water  works  system. 

COLUMBUS,  GA.— The  Swift  spinning  mills,  which  will  soon  be  placed 
in  operation  will  be  operated  by  electricity  transmitted  from  a  dam  on 
the  Chattahoochee  River,  owned  by  the  Columbus  Power  Company. 

MACON.  GA.— The  Citizens*  Electric  Company  has  withdrawn  its 
application  for  a  franchise  to  furnish  electricity  for  lighting  and  power 
for  manufacturing  purposes,  but  cofitcmplalcs  making  a  new  application 
later  on.      W.    A.    Burney,    Savannah,   Ga.,   is  president. 

WALKERSVILLE.  GA— Plans  arc  being  considered  for  the  organiza- 
tion of  a  company  to  furnish  electricity  for  lighting  the  city.  A  com- 
mittee has  been  appointed  consisting  of  Dr.  J.  D.  Nicodcmus.  Cephas  M. 
Thomas.  Newton  A.  Fulton  and  others. 

ELK  CITY,  IDAHO. — Plans  have  been  drawn  for  a  large  power  plant 
t>  be  built  nn  the  south  fork  of  the  Clearwater  River,  near  the  mouth 
of  Ten  Mile  Creek,  near  Elk  C'ity  and  the  Orograndc  mining  districts. 
Jacob  Schlo'sser,  president  of  the  Umatilla  Mining  Company,  which  owns 
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the  Umatilla  Mine,  near  Orogrande,  is  interested  in  the  enterprise,  Mr. 
Schlosscr  and  liis  associates  will  organize  a  separate  company  to  de- 
velop the  water  power,  which  will  furnish  electricity  to  run  the  Umatilla 
Mine,  and  also  supply  the  Buffalo  Hump,  Orogrande  and  Elk  City 
mining  districts  with  electric  power.  The  plant  will  have  a  maximum 
capacity  of  10,000  horse-power  and  will  cost  about  $140,000. 

HAILEY,  IDAHO.— The  Idaho  Consolidated  Mines  are  contemplating 
the  construction  of  an  electric  light  and  power  plant  to  furnish  elec- 
tricity for  the  mines.  Work  has  commenced  on  the  construction  of  a 
dam  across  the  Wood  River.  The  cost  of  the  plant  is  estimated  at 
$50,000.  • 

CHICAGO,  ILL. — The  Dearborn  Street  Improvement  Association  will 
soon  ask  for  bids  for  the  installation  of  the  new  electric  lighting  system 
from  Van   Buren  Street  to  the  river. 

DECATUR,  ILL.— The  Wabash  Railway  Company  will  install  an  elec- 
tric plant  for  lighting  the  station  and  roundhouse,  and  will  also 
furnish   electricity   for    lighting  in    the   city. 

ROCKFORD,  ILL.— Arrangements  are  being  made  by  the  Central 
Union  Telephone  Company  to  place  its  wires  underground  along  certain 
streets  in  this  city. 

ROCKFORD,  ILL. — ^The  Rockford  Edison  Company  has  changed  its 
name  to  the  Rockford  Electric  Company,  and  increased  the  capital  stock 
of  the  company  from  $350,000  to  $1,000,000. 

CONVERSE,  IND— It  is  reported  that  O.  D.  Ross,  of  Peru,  and 
Philip  n.  Palmer,  of  Kokomo,  have  taken  an  inventory  of  the  local 
lighting  plant  owned  by  Lewis  Barger,  and  have  placed  the  value  of  the 
plant  at  $14,404.  F.  Wilson,  of  Marion,  has  a  claim  against  the  plant 
for  $10,000,  and  the  property  will  be  sold  at  sheriff's  sale. 

EVANSVILLE,  IND.— The  American  Bell  Telephone  Company  has 
been  granted  a  franchise  to  remove  its  offices  from  the  Outer  First 
Avenue  to  a  site  within  the  city  limits.  The  company  has  agreed  to 
construct  a  building  to  cost  $100,000  in  which  its  exchange  and  offices 
will  be  installed. 

EVANSVILLE,  IND. — A  movement  is  on  foot  in  this  city  to  secure 
a  municipal  electric  lighting  plant.  Mayor  Boehne  in  his  fight  for  better 
gas  and  electric  light  service  called  the  Merchants'  Association  io  his 
aid  and  is  advocating  the  establishment  of  a  municipal  plant.  The  Mer- 
chants' Association  passed  a  resolution  in  support  of  the  mayor's  effort 
to  secure  better  lighting  service  and  also  to  secure  a  municipal  plant. 

INDIANAPOLIS,  IND. — Official  announcement  has  been  made  that 
arrangements  have  been  made  whereby  the  work  on  the  Indianapolis, 
Newcastle  &  Toledo  Traction  Company's  will  be  resumed  at  once  and 
pushed  to  completion.  It  is  stated  that  the  work  of  installing  machinery 
in  the  power  house   will  begin   early  this  month. 

MODOC,  IND. — The  capital  stock  of  the  Modoc  Telephone  Company 
has  been  increased  from  $5,000  to  $10,000.  J.  G.  W.  Beard  is  secretary 
of  the  company. 

SOUTH  BEND,  IND.— The  South  Bend  &  Southern  Michigan  Rail- 
way Company  and  the  Indiana  &  Michigan  Electric  Company  have  closed 
a  deal  whereby  the  latter  company  will  furnish  power  to  operate  cars  of 
the  former  between  South  Bend  and  St.  Joseph,  Mich.  The  contract  will 
take  effect  as  soon  as  the  new  dam  on  the  St.  Joseph  River  at  Berrien 
Springs,  Mich.,  is  completed.  This  will  mean  the  abandonment  of  the 
steam  power  station  at  Scottdale.  Four  sub-stations  will  be  erected  along 
the  line  of  the  railway. 

DAVENPORT,  lA. — The  McCarthy  Improvement  Company  has  com- 
menced work  on  the  new  electric  light  plant  of  the  Independent  Gas 
&  Electric  Company  in  West  Davenport. 

DIKE,  lA. — The  Corn  Belt  Telephone  Exchange  Company  contemplates 
making   improvements   to  the   local   exchange. 

DOUGHERTY,  lA. — The  Rockwell  Farmers'  Telephone  Company  is 
contemplating  the  establishment  of  a  local  and  rural  telephone  exchange. 

HUMBOLDT,  lA.— The  Rural  Union  Telephone  Company  contemplates 
installing  a  new  switchboard  in  the  local  telephone  exchange. 

IDA  GROVE,  lA. — At  a  special  election  held  recently  the  citizens 
voted  to  grant  a  15-year  franchise  to  the  Ida  Grove  Electric  Company  to 
niaintain  a  lighting  and  heating  plant.  The  company  contemplates  mak- 
ing many  improvements  and  extensions  to  its  plant  next  year. 

KEOSAUQUA,  lA.— We  are  informed  that  J.  W.  Andrews,  7  Pine 
Street,  New  York,  N.  Y.,  has  been  appointed  engineer  for  the  two  dams 
to  be  constructed  on  the  Des  Moines  River  for  power  purposes,  which 
will  cost  about  $500,000.  D.  Fitzgerald,  80  Wall  Street,  New  York, 
N.  Y.,   is  also  interested  in  the  enterprise. 

MUSCATINE,  I  A.— The  Mississippi  Valley  Telephone  Company  con- 
templates making  improvements  to  the  local  system,  including  the  con- 
struction of  a  new   building  next  season. 

STORM  LAKE,  lA. — The  Northern  Telephone  Company  contemplates 
making   improvements   to   its  local  exchange  to  cost   about  $1,500. 

ALMA,  KAN. — The  Alma  Light  &  Ice  Company  contemplates  the 
installation  of  an  electric  light  and  ice  plant  and  giving  a  34-hour  service. 
W.    B.   Wilson   is  manager. 

LOUI S VI LLE,  KY. — Contracts  have  been  awarded  to  the  General 
Electric  Company  by  the  Kentucky  Electric  Company  for  the  construction 
of  three  turbo-generator  sets  having  a  combined  rating  of  2300  horse- 
power. Donald  McDonald  is  president  of  the  Kentucky  Electric 
Company. 


FRANKLIN,  LA. — Poles  have  been  placed  and  wires  are  being  strung 
for  the  new  electric  plant  which  is  expected  to  be  completed  and  in  opera- 
tion by  Jan,    i.     All  the  principal  streets  will  be  lighted  by  arc  lamps. 

NEW  ORLEANS,  LA. — Plans  and  specifications  have  been  prepared 
by  J.  W.  T.  Stephens,  a  civil  engineer,  for  an  electric  railway  to  run 
from  Algiers,  New  Orleans,  to  Grand  Isle.  Mr.  Stephens  proposes  to 
organize  a  company  and  obtain  a  charter  for  the  purpose  of  building  and 
operating  the  line.     The  company  is  to  be  capitalized  at  $1,000,000. 

PONCHATOULA,  LA.— The  Ponchatoula  Electric  Light  Company  is 
making  arrangements  to  install  a  complete  new  plant  by  next  Januar>', 
the  equipment  of  which  will  consist  of  a  6o-kw  alternator,  a  125-hp 
engine  and  a  boiler  of  150  horsepower,  and  will  also  install  transformers 
and  arc  lamps.     S.  Bowling  is  manager. 

BANGOR,  ME. — Construction  work  on  the  power  transmission  line 
from  Ellsworth  to  Veazie,  which  has  been  under  way  at  the  Bangor  end 
for  some  time,  has  been  suspended  until  spring.  The  suspension  of  the 
work  will  in  no  way  affect  the  preliminary  work  of  surveys  and  obtain- 
ing right  of  way  at  the  Ellsworth  end  of  the  line. 

LEWISTON,  ME.— The  Libbcy  &  Dingley  Company  has  secured  a  20- 
ycar  lease  of  the  water  power  at  Littlesfield,  on  the  Androscoggin  River, 
near  Auburn,  known  as  the  Dararen  &  L-cavitt  power.  The  company  pro- 
poses to  build  a  concrete  dam  and  install  a  power  plant  capable  of  de- 
veloping 2000  horsepower.  In  addition  to  this  a  generator  is  to  be 
placed  at  the  power  site  above  the  Barker  Mill  dam,  which  will  furnish 
about  500  horse-power  additional  for  the  company  on  the  Little  Andres* 
coggin  River. 

PORTLAND,  ME.— The  City  Council  has  authorized  the  renewal  of 
the  city's  contract  with  the  Portland  Electric  Light  Sc  Power  Company 
for  street  lighting  for  a  period  of  five  years. 

BOSTON,  MASS, — An  appropriation  of  $435. 800  has  been  asked  for 
by  the  Bureau  of  Yards  and  Docks  for  the  Boston  Navy  Yard,  which 
include  extensions  to  the  power  plant,  at  $295,000;  electric  elevators. 
$17,000;  underground  conduit  system,  $30,800;  telephone  system  exten- 
sions,  $2,000.     Rear  Admiral  Hollyday  is  chief  of  Bureau  and   Docks. 

CHELMSFORD,  MASS.— The  Lowell  Electric  Light  Corporation  has 
applied  to  the  Selectmen  for  permission  to  erect  a  transmission  line  from 
the  north  side  of  Princeton  Street,  near  the  city  line,  to  Gay  Street,  near 
the  mills  of  the  Moore  Spinning  Company,  in  North  Chelmsford.  The 
company  is  making  arrangements  to  furnish  electricity  to  the  Moore 
Spinning  Company  to  operate  its  mills. 

LEICESTER,  MASS.— The  Worcester  Electric  Light  Company  has 
purchased  a  site  on  Pleasant  Street,  where  it  will  install  an  electric  light 
station  to  operate  its  <iystem  in  Leicester.  The  company  will  furnish  a 
24-hour   service. 

ESCANABA,  MICH.— The  Home  Electric  Company  has  been  organ- 
ized here  by  John  H.  Knutsen. 

ESCANABA,  MICH.— The  City  Council  has  accepted  the  proposition 
submitted  by  the  Escanaba  Electric  Pulp  &  Power  Company  to  furnish 
electricity  to  operate  the  municipal  electric  lighting  plant  for  a  term  of 
10  years. 

FLINT,  MICH. — The  City  Council  has  passed  a  resolution  ordering 
the  Valley  Telephone  Company  to  remove  its  wires  from  the  streets 
and  place  them  in  underground  conduits  in  the  north  end  of  the  city, 
in  accordance  with  a  resolution  passed  by  the  Council  in  1905-  The 
telephone  company  has  been  given  15  days  to  start  the  work. 

FLUSHING,  MICH.— The  Common  Council  has  decided  to  purchase 
another  engine  for  the   municipal  electric  light   plant 

GRAND  R.-\PIDS,  MICH.— The  Grand  RapidsMuskegon  Power  Com- 
pany has  commenced  work  on  another  large  dam  8  miles  north  of  the 
second  dam  at  Croton.  The  new  dam  will  ha.e  a  54'**-  head  and  de- 
velop 15,000  horse-power.  The  plant  will  be  connected  with  ihe  general 
systtm  of  the  power  company,  which  supplies  Grand  Rapids,  Muskegon 
and  other  western  Michigan  cities  with  power.  Work  ol  construction  is  to 
begin  at  an  early  date.     J.  B.  Foote  is  engineer. 

GRAND  HAVEN,  MICH.— The  city  of  Grand  Haven  must  either  spend 
about  $15,000  in  improving  its  lighting  plant  and  extending  the  service 
or  abandon  the  plant  and  purchase  electricity  to  operate  the  municipal 
system.  There  is  strong  sentiment  for  buying  power  of  the  Grand  Rapids- 
Muskegon  Power  Company. 

JACKSON,  MICH. — The  Commonwealth  Power  Company  contemplates 
the  construction  of  a  new  dam  across  the  Kalamazoo  River  just  above 
Allegan.  It  will  supplement  the  five  dams  already  built  at  Allegan.  Otsego, 
Trowbridge  and  Ceresco,  and  the  new  one  at  Webers,  on  Uie  Grand  River. 
In  addition  to  these  stations  the  company  has  smaller  stations  at  Albion 
aud  Battle  Creek,  while  at  Jackson  steam  turbines  furnish  6000  horse- 
power, and  a  steam  plant  generating  1000  horse-power  is  being  installed 
at  Battle  Creek.  The  proposed  new  dam  will  generate  2500  horse-power, 
bringing  the  output  up  to  approximately  17,000  horse-power. 

KALAMAZOO.  MICH.— The  Kalamazoo  Home  Telephone  Company 
is   preparing  to  place   its  wires   in   underground   conduits. 

L.XNSING,  MICH.— The  Michigan  Power  Company  contemplates  ex- 
tending its  lines  from  Larsing  to  Charlotte,  and  will  soon  apply  to  the 
City  Council  of  Charlotte  for  a  franchise  in  the  city.  The  company  will 
erect  a  transmission  line  from  its  power  plant  in  Dimondale  to  Charlotte. 
the  cost  of  which  is  estimated  at  $75,000. 

LUDIXGTON.  MICH.— Tlie  Pcrc  Marquette  Railroad  Company,  which 
nine  years  ago   installed  an  electric   plan;   for  power  and   lighting   for   its 
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(locks  in  l.udingtoii,  at  a  cost  of  $20,000.  has  sold  the  plant  and  will 
bu.v   energy   from   the   .Stearns  Lighting  &    Power   Company. 

TRENTON.  MICH. — As  soon  as  arrangements  can  be  completed  the 
\illage  CounciJ  will  issue  a  call  for  a  special  election  for  the  taxpayers 
to  vote  on  the  proposition  to  sell  the  village  electric  light  plant  and  water 
works  system  to  the  Edison  Illuminating  Company,  of  Detroit,  for  $8,000. 
If  it  is  decided  to  sell,  the  Council  will  give  the  company  a  ten-year 
contract  for  a  water  supply  and  for  street  lighting.  The  Edison  com- 
pany, it  is  said,  plans  to  install  an  extensive  electric  lighting  and  power 
system  between  Trenton  and  Ypsilanti  and  will  extend  its  transmission 
line  from  the  Ypsilanti  plant  and  supply  all  the  towns  on  the  route  with 
elcctricitj',  and  will  extend  the  water  works  service  to  Grosse  Isle. 

.\LEXANDRI.\.  MINN. — The  question  of  making  improvements  to 
tlw   municipal  electric  light  plant  is  under  consideration. 

CANNON  FALLS.  MINN.— The  new  electric  light  plant,  which  is 
being  erected  to  take  the  place  of  the  plant  burned  about  a  year  .-igo.  is 
ntarl>    completed   and  will   soon  be  put  in   operation. 

FARIB.WLT,  MINN.— Receiver  S.  F.  Donaldson,  of  the  First  Na- 
tional Bank,  has  sold  the  plant  of  the  Polar  Star  Electric  Light  Com- 
p;iny  in  this  city  to  F.  C.  Nelson,  of  St.  Paul.  The  receiver  of  the  bank 
received  $1,000  for  the  bank's  share  in  the  plant.  Mr.  Nelson  assumes 
the  i)ayment  of  $36,000  in  bonds  against  the  plant.  It  is  said  that  he 
will    make   extensive    improvements   to   the    plant. 

MINNEAPOLIS,  MINN.— Joseph  Kiichli.  the  local  promoter  e.f  the 
Minnesota  Power  &  Trolley  Company,  has  relinquished  his  rights  in  the 
company  to  Archibald  S.  White,  of  New  York,  N.  Y.  The  company 
proposes  to  build  a  dam  on  the  Mississippi  at  Monticello  and  Otsego  and 
generate  electricity  which  will  be  transmitted  to  Minneapolis.  The  com- 
pany recently  received  a  franchise  to  distribute  electricity  for  motors 
and  heaters  in  this  city.  It  is  understood  that  Mr.  Whitfe  will  begin 
active  work  in  the  spring.  The  charter  is  to  be  forfeited  if  the  dam  is 
rot   completed  by  Dec.   31,    1908. 

WINONA.  MINN.— The  Winona  Railway  &  Light  Company  is  plan- 
nmg  to  install  a  450-hp  boiler. 

liAY'  ST.  LOUIS.  MISS.— The  local  telephone  exchange  of  the  Cum- 
berland Telephone  Company  was  recently  destroyed  by  fire. 

HOUSTON,  MISS. — The  citizens  are  considering  rue  question  of  in- 
creasing the  capacity  of  the  municipal  electric  light  plant  and  will  install 
a  ijo-kw.  alternating-current.  60-cycle.  ^joo-volt  generator  direct  con- 
nected.    T.  C.  Arnold  is  manager. 

SEMIN-ARY,  MISS. — The  People's  Telephone  Company  has  just  com- 
pleted the  local  telephone  system  and  contemplates  extending  its  lines 
to    Ilattiesburg.    Collins   and   Mount   Olive. 

NEOSHO.  MO. — The  Neosho  Electric  Light  Company  contemplates 
the  installation  of  a  .ioo-hp  water  tube  boiler  in  its  plant.  .S.  N.  Carver 
IS   manager. 

DILLON.  .MONT.— It  is  rcjxirted  that  the  two  electric  light  and 
power   plants  in    Dillon   have   been   consolidated. 

i.RAND  ISLAND,  NEB.— T.  H.  Friits,  manager  of  the  Grand  Island 
Electric  Company,  writes  that  the  company  is  contemplating  increasing 
ibc  cijuipmcnt  of  its  plant  by  the  installation  of  a  300-kw  steam  turbo- 
aencrator    yet,    cooling    tower    and    pumji^    complete. 

YORK.  NEB. — Owing  to  the  increaseil  demand  for  electricity  the 
^  ork  Light  &  Power  Company  has  been  obliged  to  increase  the  output 
"I  its  plant,  and  is  insfallinj;  ?  new  engine  ,-ind  has  placed  an  nnler  for 
[iicthei     i^cneiator. 

CARSON,  NEV".— An  agreement  has  been  entered  into  between  the 
i'acific  Telephone  &  Telegraph  Company  and  the  Nevada  Consolidated 
Telephone  K  Telegraph  Comi>any.  whereby  the  latter  will  take  over  the 
rnlirc  systtm  of  the  former  in  its  territory.  The  new  company  has  an- 
nounced that  it  w-ill  operate  its  system  un<lcr  the  new  franchise,  and  that 
it  will  n'tvc  2  ]tCT  cent  of  its  earnings  to  this  city.  Manager  Hcidcnrich 
will  be  retained  by  the  new  company.  .-Vnnounccment  has  also  been  made 
that  the  new  concern  has  purchased  all  the  .\lpine  Telephone  C'orapany's 
lines,  which  extend  over  Douglas,  .Mpinc  and  Mono  Counties.  J.  F. 
-\dam-  is  president  of  the  company  and  is  arranging  for  the  installation 
^f  modern   equipment.  ■ 

ELY,  XE\. — O.  J.  McConncll  has  applied  to  the  Board  t.f  County 
(  ommissioners  for  a  franchise  for  an  elifclric  railway  to  extend  from 
lie  smeller  and  covering  all   the  streets  of  the  city  of   Ely. 

GOLDFIELI).  NEV.— A  syndicate  of  Baltimore  capitalists,  headed  by 
II.  G.  Merry,  has  recently  acquired  a  group  of  copper  profierlies  in  the 
Ubchcbc  Mountains,  and  has  decided  to  build  an  electric  railway  from 
Bonnie  Claire  station,  on  the  Tonopah  &  Goldfield  Railroad,  to  its  mines, 
a  distance  of  .<;o  miles. 

PORTSMOUTH,  N.  II.— An  appropriation  of  $8;  1.350  has  In-en  asked 
foi  by  the  Iturcaa  of  Yards  nnd  Docks  for  improvements  to  the  Ports- 
mouth Navy  Yard  during  the  next  fiscal  year  which  includes,  extension 
to  electric  tight  plant,  $jo,ooo;  cranes  for  hoilcr  shop  No.  oft,  Jjo,oon: 
steam  main,  central  power  plant  to  steam  engineer  plant,  $9,000.  Rear 
Admiral   R.   (  .   Ilollyday   is  chief   of   Bureau  of   Yards  ,ind    Dock. 

MORRISTOWN,  N.  J.— The  Public  Service  Corporation  has  secured 
the  lighting  contract  for  Morris  Township,  in  connection  with  the  Morris 
&  .Somerset  Electric  Company.  The  contract  is  for  4K  incandescent 
l;*mps  of  25  candle' power  at  $18  per  year. 

PRINCETON,  N.  J.— The  Trustees  of  the  Princeton  Theological  Sem- 
inary rontem[ilalc   installing   a    heating   and   lighting  plant. 


BERGEN.  N.  Y. — Tcmjjorary  arrangements  have  been  made  for  run- 
ning of  the  electric  light  plant,  which  is  owned  by  individuals  who 
decline  to  run  it  longer,  until  the  annual  election,  March  17.  The  Vil- 
lage Board  has  agreed  to  run  it.  p'rovided  enough  money  should  be 
tailed  by  subscription  to  make  up  the  difference  in  the  income  from 
individuals  and  firms  for  light,  plus  the  amount  .illowed  by  law  for  street 
lighting  and  the  cost  of  running  the  plant,  the  estimated  difference  being 
about  $40  a  month.  It  is  exi>ected  that  'the  full  amount  will  be  raised. 
The  streets  have  been  lighted  by  electricity   since  .luly.    1901. 

BROOKLY'N,  X.  Y'.— Bids  will  be  received  until  Dee.  10  by  John  H. 
C>'Brien.  commissioner  of  water  supply,  gas  and  electricity.  New  York 
City,  for  furnishing  from  Jan.  1,  to  Dec.  31,  1908,  in  the  borough  of 
Brooklyn,  electricity  and  maintaining  electric  lamps  for  lighting  the 
streets,   avenues,   public   buildings,   parks  and  public  places. 

GOU\ERNEUR.  N.  Y.— It  is  expected  that  the  Tannawa  Falls  Electric 
Company  will  soon  begin  the  work  of  extending  its  transmission  lines 
within  the' village.  The  line  from  Hermon  is  completed.  The  company 
v.ill  be  ready  for  business  as  soon  as  the  sub-station  is  completed  and 
the   lines    erected,    whith    will    be   about   Jan.    1. 

LOCKPORT.  N.  \'.— The  merger  of  the  Lockport  Gas  &  Electric  Light 
Company  and  the  Economy  Light,  Fuel  &  Power  Company  has  been 
efiFected.  and  the  ne'v  company,  tlie  Lockport  Light.  Heat  &  Power  Com- 
pany, will  take  over  the  properties  on  Jan.  i .  Oliver  M.  Diall,  present 
superintendent  of  the  Lockport  Gas  &  Electric  Company,  will  be  general 
manager  of  the  new  company. 

NEW  Y'ORK,  N.  \'.— Bids  will  be  received  until  Dec.  10  by  John  II. 
O'Brien,  commissioner  water  supply,  gas  and  electricity.  New  York  City, 
t.-i  furnish  to  the  boroughs  of  Manhattan,  Bronx,  Queens  and  Richmond 
from  Jan.  i  to  Dec.  .11.  1908,  inclusive,  electricity  attd  maintaining  electric 
lamps  for  lighting  streets,  avenues,  public  buildings,  parks  and  public 
places, 

GASTONIA,  N.  C— An  appropriation  of  $2,000  h.is  been  marie  for  im- 
proving the  electric   lighting  system  of  the  town. 

KINGS  MOUNT.^IN,  N.  C— Harkey  &  Page,  electrical  contractors,  of 
Charlotte,  have  been  awarded  the  contract  for  installing  the  new  electric 
lighting  system  in  this  place.  Electricity  for  operating  the  system  will 
be  supplied  by  the  Southern  Power  Company,  of  Charlotte,  N.  C. 

W.VSHBURN,  N.  D. — ^Thc  Northwestern  Telephone  Conii)any  has  been 
granted  franchises  for  a  telephone  line  through  the  towns  of  Martin. 
Mercer   and  Turtle   Lake. 

.\KRON.  OHIO.— -Application  has  been  made  to  the  Secretary  of  State 
for  a  charter  for  the  .\kron  &  Youngstown  Electric  Railroad  Company. 
The  company  has  an  authorized  capital  stock  of  $100,000  and  is  headed 
by  Thomas   L.   Childs,   of  .-Xkron. 

.\SHE\'ILLE,  OHIO.— Bids  will  he  received  by  W.  P.  Powell,  village 
cicrk,  until  Dec.  20.  for  furnishing  all  material,  coppei  w^re  and  arc 
lamps  and  constructing  an  electric  street  lighting  system  to  be  operated 
in  connection  with  the  sub-station  of  the  Scioto  V.illey  Traction  Cbmpany. 
Specifications  may  be  obtained  from  R.  Fullerton,  care  of  the  Scioto  Val- 
ley  Traction    Company,    Columbus. 

M.ANSFIELD,  OHIO.— The  directors  of  the  Mansfield  Railway,  Light 
&  Power  Company  have  decided  to  increase  the  output  at  the  power 
hcusc  to  iirovide  power  for  the  Ashland  line  when  completed.  The  cost 
of  the  work  is  estimated  at  $100,000. 

STEUBENVILLE,  OHIO.— The  County  Commissioners  have  granted 
th<  Knoxville  Rural  Telephone  Company  a  franchise  for  a  right  of  way 
between  Knoxville  and  Osage  by  the  way  of  Toronto,  Empire  and  New 
Somerset   pikes. 

TOLEDO,  OHIO.— The  Toledo  Railways  &  Light  Comj.any  has  been 
granted  a  six-year  franchise  to  operate  a  street  railway  on  Holland  Street 
and  Oakdale  Avenue.   East  Toledo. 

XE.\'I.\.  OHIO. — The  Trustees  of  the  Ohio  Soldiers'  and  Sailors" 
Orphans'  Home,  in  their  annual  report,  .isk  for  a  special  legislative  appro- 
priation of  $100,000  to  install  a  complete  new  power  plant  and  seweiagc 
system. 

MEDFORl).  ORE.— The  Rogue  River  Electric  Company  has  been 
formed  to  take  over  the  plant  and  holdings  of  the  Condor  Water  &  Power 
Ccinpany.  including  the  dam  and  power  house  at  tJold  Ray.  and  the  light 
and  power  system  extending  through  (he  Rogue  Valley,  supplying  elec- 
tricity to  the  towns  of  Grants  Pass,  Gold  Mill,  Central  Point,  Medford, 
Jacksonville  and  Ashland.  The  capital  stock  of  the  company  is  $700,000. 
and  the  incorporators  are  C.  R.  Ray.  president;  II.  C.  Stoddard,  secre- 
tary, anil  W.  G.   Aldcnhagcn. 

PORTLAND.  ORE.— The  Portland  Railway,  Light  &  Power  C<>inpany 
plans  10  develop  the  water  power  of  Little  White  S.llnlon  River  in  Wash- 
ington and  generate  electricity  to  he  transmitted  to  Portland,  a  distance 
of  about  60  miles.  The  site  was  purchased  by  ilie  old  City  &  Suburban 
Railway  Company  and  came  into  possession  of  the  present  company 
through  the  consolidation  of  the  old  companies.  It  is  estimated  that  from 
.;.i-.,ooo  to  .10.1100  horse  power  can  be  develoiied. 

ll.\ZLETO\,  PA— The  Harwood  Electric  Power  Company  is  cxlcnd- 
inn  ils  transmission  lines  to  Lattimer  and  will  furnish  rieclricily  for 
lighting  the  streets  ,nnd  residences  of  the  villages  and  for  iqicraling  the 
mines.  Electric  locomotives  will  he  used  for  hauling  coal,  and  later  elec- 
Iricily  will  be  used  for  operating  the  breaker  machinery.  The  llarwood 
and    I.allinier   collieries,    controlleil   by    Calvin    Pardee    and   Sons,   will   be 
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operated  -.^ly    electric   energy.      G.    B.    Marklc    &   Comijany   also   have    ex- 
tensive -plans  for  the  use  of  electricity  in  the  operation  of  their  mines. 

JOHNSTOWN,  PA.— The  City  Council  has  granted  the  Johnstown 
Passenger  Railway  Company  a  franchise  to  operate  its  system  on  certain 
stiecls  in  Morrellvillc.  ' 

NEW  CASTLE,  PA. — Surveys  arc  being  made  for  a  new  electric  rail- 
way between  this  city  and  Beaver  Falls,  and  it  is  said  that  work  will 
commence  on  the  construction  of  the  road  eai'ly  in  the  spring.  Charters 
for  the  proposed  line  have  been  secured,  one  through  Wampum,  and  the 
other  for  a  spur  from  Wampum  to  Ellwood  City.  The  New  Castle  & 
W'ampum  Company  and  the  Wampum  &  Beaver  Falls  Company  will  be 
consolidated  and  will  reach  New  Castle  by  the  way  of  Mahoningtown, 
where  connection  will  be  made  with  local  lines.  Pittsburg,  Ellwood  City 
and  Zclinoplc  capitalists  are  interested  in  the  proposed  company, 

PITTSBURG,  P.\.— The  power  house  of"  the  Pittsburg  Malleable  Iron 
Company,  at  Fourth  and  Smallman  streets,  was  recently  destroyed  by  fire, 
causing  a  loss  of  $15,000. 

PITTSBURG,  PA.— The  Pennsylvania  &  Frankljn  Street  Railway  Com- 
pany and  the  Electric  Avenue  Street  Railway  Company  have  been  con- 
solidated. The  new  company  has  a  capital  stock  of  $14,000,  and  is  build- 
ing an  independent  line  between  Wilkinsbu'rg  and  East  Pittsburg.  Henry 
P.   Haas  is, president   and   George  H.   Finn  is  secretary,  all  of  Pittsburg. 

SH.\MOKIN,  PA,— The  Shamokin  &  Coal  Township  Light  &  Power 
Company  has  agreed  to  furnish  electricit}'  for  operating  the  new  Sclins- 
grove  Electric  Railway  Company  and  will  also  furnish  electricity  to  light 
the  residences  along  the  way.  It  is  ^pected  that  work  will  soon  com- 
mence on  the  erection  of  the  lines.  The  local  plant  with  the  installation 
of  new  engines  will  be  able  to   furnish  power  as  far  as   Williamsport. 

GREENVILLE,  S.  C— The  Greenville  Interurban  Company  has  com- 
menced a  survey  of  its  proposed  electric  railway  from  Williamston  to 
Greenville,  and  is  now  securing  rights  of  way  for  another  line,  which  it 
proposes  to  build  from  Greenville  to  Spartansburg.  It  is  announced  that 
the  company  has  completed  all  arrangements  for  financing  the  enterprise. 
John  C.  Carey  is  president  of  the  company. 

SUMTER,  S.  C— J.  L.  .\lnut  is  reported  to  have  petitioned  the  City 
Council  for  a  franchise  to  operate  a  street  railway  and  gas  works. 

FLANDREAU,  S.  D.— We  are  informed  that  the  Flandi-eau  Water 
Pcwer  Company  is  considering  the  question  of  constructing  an  electric 
light  plant  to  be  operated  by  water  power.  It  is  proposed  to  organize 
a  stock  company  and  a  practical  man  is  wanted  to  take  stock  in  the  com- 
pany and  look  over  the  field  and  make  an  estimate  of  the  cost  of  the 
plant. 

MADISON,  S.  D. — Plans  arc  now  being  considered  for  increasing  the 
output  of  the  municipal  electric  light  plant,  which  will  include  the  in- 
stallation of  two  8o-hp  tubular  boilers;  one  6?-kw  alternating-current 
generator  with  exciter,  and  also  changes  on  the  switchboard,  W,  A. 
Boyd  is  manager. 

LIMESTONE,  TENN.— W.  N.  Mitchell  is  co;itempIating  the  installa- 
tion of  an  electric  light  plant  to  furnish  electricity  to  light  the  town. 

BEAUMONT,  TEX.— The  Southwestern  Telephone  &  Telegraph  Com- 
pany has  submitted  a  ]5roposition  to  the  City  Council  agreeing  to  install 
underground  conduits  and  double  metallic  system  in  Beaumont,  and  to 
make  extensive  improvements  in  its  local  plant  and  exchange,  provided 
the  City  Council  will  grant  the  company  a  new  franchise  for  a  term  of 
25  years,  for  which  the  company  agrees  to  pay  the  cit>'  $2,^0  per  annum 
and  will  install  a  special  conduit  for  the  city  fire  alarm  or  police  system. 

SAN  SABA,  TEX,— The  San  Saba  Light,  Ice  &  Bottling  Works  Com- 
pany is  contemplating  the  installation  of  a  gas  producer  engine  or  oil 
engine  to  operate  its  lighting  plant.     Frank  B.  Hall  is  manager. 

SALT  LAKE  CITY,  UTAH.— It  is  officially  announced  that  the  special 
lifchting  committee  of  the  City  Council,  which  has  been  considering  the 
question  of  improving  the  present  street  lighting  system,  has  accepted  the 
proposition  submitted  by  the  Utah  Light  &  Railway  Company.  The  new 
lighting  system  will  require  new  arc  lamps  to  take  the  place  of  the  old- 
fashion  type  now  in  use.  Incandescent  lamps  will  be  used  along  the 
boulevard  and  on  the  north  beach. 

MIDDLEBURY,  VT.— The  Middlebury  Electric  Company  is  re- 
placing its  gasoline  engine  with  a  Westinghousc  compound  steam  engine 
of  170  hp,  which  will  be  used  in  conjunction  with  the  new  turbine  water 
wheel.  When  the  improvements  are  completed  the  company  will  be  in 
a  position  to  meet  all  demands  made  upon  it. 

AMHERST,  VA,— O,  V,  Hanger,  secretary  of  the  Amherst  Electric 
Light  &  Power  Company,  writes  that  the  company  has  been  organized  to 
build  an  electric  light  plant  and  will  in  about  ten  days  decide  on  the 
size  of  its  proposed  plant,  etc.  It  is  proposetl  to  operate  the  plant  by 
water  power  if  possible, 

NORFOLK.  VA.— It  is  reported  that  the  Portsmouth  Marine  Railway 
Company  is  negotiating  for  the  purch.Tsc  of  the  Dashicll  propert\  in  the 
Berkley  Ward,  and,  if  the  deal  is  closed,  will  remove  its  plant,  which  is 
now  located  in  Portsmouth,  to  Berkley,  where  it  will  be  improved  and 
enlarged. 

RICHMOND,  \".\. — ^Thc  receiver  of  the  Virginia  Passenger  &  Power 
Company,  under  authority  of  the  federal  court,  is  preparing  to  spend 
$250,000  for  improvements  in  its  power  station  and  for  buililing  a  new 
sub-station  to  increase  the  output.  The  output  of  the  power  plant  will 
be   increased    to    i.'.ooo   horse-power.      A    new    engine,    the   largest   in    the 


South,  is  provided  for  the  Twelfth  Street  plant.  The  sub-station  will  be 
on  Broad  Street  between   Shaffer  and  Harrison  Streets. 

STAUNTON,  VA.— The  Blue  Ridge  Light  &  Power  Company  has 
placed  on  record  a  deed  of  trust  to  J.  M.  Perry,  trustee,  to  secure  an 
issue  of  $100,000  in  bonds,  the  proceeds  to  be  used  to  coTcr  floating 
indebtedness. 

TAZEVILLE,  VA.— The  local  exchange  of  the  Bluefield  Telephone 
Company  was  recently  destroyed  by  fire,  causing  a  loss  of  $3,000. 

BISMARCK,  WASH.— The  Bismarck  Mill  Company  is  contemplating 
installing  a  steam  power  plant  for  the  generation  of  electricity  to  supply 
the  suburbs  of  Tacoma. 

CENTRALIA,  WASH.— The  City  Council  has  granted  the  promoters 
of  the  Centralia-Chchalis  Electric  &  Power  Company  an  extension  of  60 
days  in  which  to  deposit  the  $1,000  guarantee  money  and  to  commence 
v/crk.  The  delay  has  been  caused  by  the  recent  financial  flurry.  The 
City  Council  of  Chehalis  has  also  granted  the  company  an  extension  of 
time. 

MONROE,  WASH.— The  Monroe  Water  &  Light  Company  is  con- 
templating extensive  improvements  to  its  system,  and  will  install  a  new 
engine,  boiler  and  generator  in  its  power  plant  and  erect  about  4^  miles 
of  line.     R.  V.  Green  is  manager. 

NORTH  YAKIMA,  WASH.— In  addition  to  the  large  irrigation  project 
on  the  Columbia  River,  at  Priest  Rapids,  the  Hanford  Irrigation  Company 
has  completed  surveys  for  an  electric  railway  from  Hanford  to  North 
Yakima  to  a  point  where  it  will  connect  with  the  Milwaukee  Railway 
further  west. 

NORTH  YAKIMA,  WASH. — The  new  power  plant  of  the  Northwest 
Light  &  Water  Company,  about  12  miles  from  North  Yakima,  in  the 
Naches  River  Valley,  has  been  placed  in  operation,  and  is  furnishing  3500 
horse  power  with  the  present  equipment,  and  is  capable  of  developing 
7000  horse  power.  With  the  opening  of  the  new  plant  announcement  has 
been  made  that  the  company  will  supply  electricity  for  the  Yakima  \'alley 
Transportation  Company's  lines  when  put  in  operation,  and  another  sub- 
station will  be  built  in  this  city.  The  company  also  proposes  to  furnish 
electrical  energ>'  for  the  various  manufacturing  plants  near  North  Yakima 
and  in  the  city,  and  will  also  extend  its  lighting  system  into  the  farming 
districts. 

OLYMPIA,  WASH. — ^l"he  fire,  light  and  water  committee  of  the 
Council  has  been  instructed  to  enter  into  a  contract  with  the  Olympia 
Light  &  Power  Company  to  supply  the  city  with  electricity  for  street 
lighting  for  a  term  of  three  years. 

PASCO,  WASH. — William  H.  Perry  has  been  appointed  receiver  of 
the  Pasco  Power  &  Light  Company.  Application  for  a  receiver  was 
made  by  F.  T.  Blunck,  of  Davenport,  la.,  in  his  own  behalf  and  that  of 
other  creditors,  to  protect  and  preserve  the  property  of  the  company 
for  the  benefit  of  the  creditors.  He  states  that  the  company  has  un- 
limited resources,  but  cannot  obtain  funds  to  operate  with  on  account  of 
the  stringency  of  the  money  market. 

SEATTLE,  WASH.— Proposals  will  be  received  at  the  Bureau  of 
Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C.  until 
Pec.  17  for  naval  supplies  to  be  furnished  at  the  navy  yard.  Pugct  Sound. 
Wash.,  as  follows:  Schedule  513 — electric  wire,  conduit,  switchboard 
cabinets;  schedule  515 — cable,  steel,  copper  pipe,  etc.:  schedule  517 — 
incandescent  lamps,  etc.  Applications  for  proposals  should  designate 
the  schedule  desired  by  number.  Blank  proposals  will  be  furnished  upon 
application  to  the  navy  pay  office,  Seattle,  Wash.,  "or  to  the  bureau.  E.  B. 
Rogers  is   paymaster   general. 

TOPPENISir,  WASH.— Everett  Bohaiinon,  who  has  the  franchise  for 
installing  an  electric  light  plant  in  Toppcnish,  has  placed  orders  for 
machinery  and  poles  necessary  for  a  lighting  system.  Work  will  com- 
mence on  the  system  as  soon  as  the  material  ai  rives. 

ELKINS,  W.  VA. — C.  C.  Bosworth.  superintendent  of  the  Valley'  Im- 
provement Company,  writes  that  the  Valley  Improvement  wilt  reorganize 
under  the  name  of  the  Elkins  Power  Company  and  will  build  an  entirely 
new  plant,  reconstruct  its  lines,  etc.  The  company  has  secured  a  new 
franchise  for  50  years,  and  the  city  contract  for  lighting  has  been  ex- 
tended for  a  term  of  10  years.  A  new  arc  lighting  system  for  street 
lighting  will  be  installed  as  soon  as  the  plant  is  ready  to  furnish 
current.  The  present  no-volt,  single-phase,  6o-cyclc  system  will  be  re- 
placed with  a  2200-volt,  three-phase  system.  Either  coal  or  natural  gas 
will  be  used  for  fuel.  The  company  at  present  is  operating  under  the 
name  of  the  \'alley  Improvement  Company. 

ASHLAND.  WIS.— A.  E.  Appleyard,  head  of  the  Chippewa  Valley 
Construction  Company,  who  recently  entered  into  an  agreement  with  the 
Council  for  the  construction  of  a  new  street  lighting  plant  and  the 
development  of  the  Copper  Falls  water  power,  will  complete  the  organiza- 
tion of  his  new  company,  which  will  be  kuitwn  as  the  Ashland  Power 
Company.  He  states  that  he  completed  financial  arrangements  for  the 
pioposition. 

LA  CROSSE,  WIS.— The  Winona  City  Council  has  passed  an  ordin- 
ance giving  the  La  Crosse  Water  Power  Company  permission  to  erect  its 
transmission  lines  from  the  Hatfield  dam  into  the  city  over  the  high 
wagon   bridge. 

MINERAL  POINT.  WIS.— The  Mineral  Point  Electric  Company  has 
filed  an  amendment  to  its  charter  increasing  its  capital  stock  from  $as,coo 
t  J  $.;o.ooo. 

STANLEY,  WIS. — The  Northwestern  Lumber  Company  has  con- 
tracted with  the  city  to  furnish  26  electric  lamps. 
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WITTENBERG,  WIS. — The  Viking  Lumber  Company  lias  submitted 
3  proposition  to  the  \illage  Council  to  furnish  the  village  with  a  certain 
number  of  arc  lamps  for  street  lighting.  The  comjiany  has  also  made  a 
proposition  to  the  villare  of  Eland  to  furnish  electricity  for  lighting. 

VANXOUXER.  1?.  C— The  British  Columbia  Electric  Railway  Com- 
pany has  purchased  a  charter  from  William  Farrell.  S.  G.  Faulkner  and 
tbc  estate  of  the  late  Dr.  Lefeyre,  giving  it  the  right  to  build  an  electric 
railway  between  \'anc?uvcr  and  the  international  boundary  line,  at  or 
in  the  vicinity  of  Blaine.  The  company  has  also  secured  an  option  of 
pui  chase  of  water  rights  on  the  tillooct  River,  which  were  secured  two 
years  ago  by  Hermon  &  Burwell,  engineers,  of  Vancouver. 

BELLAIRE,  OXT. — A  committee  has  been  appointed  by  the  Board  of 
Trade  to  interview  the  officials  of  the  Grand  Trunk  Railway  in  regard  to 
the  construction  of  an  electric  railway  to  the  cement  works. 

GODERICH,  OXT.— The  Ontario  &  West  Shore  Railway  contem- 
plates the  construction  of  an  electric  railway  between  GoJerich  and 
Owen  Sound.  The  townships  along  the  line  will  submit  by-laws  in  the 
near  future  guaranteeing  their  share  of  the  bonds  of  the  road  to  be 
voted  on  soon.     The  cost  of  the  road  is  estimated  at  $20,000  a  mile. 

HAMILTON,  ONT.— The  Hamilton  Electric  Radial  Railway  Company 
will  ask  the  next  session  of  Parliament  for  power  to  extend  its  lines  to 
Toronto. 

HAMILTON,  OXT.— Application  will  be  made  at  the  next  session  of 
rarliamenl  for  an  act  to  incorporate  the  Ontario  &  Michigan  Power 
Company  with  the  right  to  acquire  and  operate  water  powers  on  the 
Nipigon   River  and  the   Pigeon  J^iver  in  the  Thunder   Bay  district. 

HAMILTON,  ONT.— The  City  Council  has  decided  to  submit  the 
by-law  to  the  people  for  the  issue  of  debentures  to  the  amount  of  $2^5,000 
for  the  purpose  of  installing  a  municipal  electric  light  plant.  'The  Council 
also  passed  the  second  reading  of-  the  by-law-  to  issue  $50,000  in  debentures 
for  electric  pumps  for  the  new  water  works  at  the  Beach. 

HAMILTON.  ONT.— J.  Reid  Hyde,  of  the  Colonial  Engineering 
Company,  Ltd.,  of  Montreal,  Que.,  has  submitted  a  proposition  to  the 
City  Council  for  *  furnishing  electricity-  for  lighting  the  city.  The  com- 
pany agrees  to  install  a  producer  gas  engine  plant  and  furnish  arc 
lamps  for  street  lighting  for  $30  per  lamp  per  year,  and  to  furnish  elec- 
tricity for  lighting  and  power  purposes  from  one  and  one-half  cents  to 
two  and  one-half  cents  per  kw-hour.  The  company  is  now  installing 
a  plant  at  Chatham. 

INGERSOLL,  ONT. — The  public  utilities  committee  of  the  City  Council 
has  made  arrangements  with  Ross  &  Holgate,  electrical  engineers,  of 
Montreal,  Que.,  to  furnisli  the  Council  with  a  valuatton  of  the  plant  of 
the  Ingersoll  Electric  Power  &  Light  Company.  The  Council  contem- 
plates purchasing  the  plant  to  be  operated  by  the  town. 

PARRY  SOUND,  ONT. — ^The  Ontario  Railway  and  Municipal  Board 
has  been  asked  to  approve  a  by-law  of  the  town  of  Parry  Sound  providing 
for  the  issuance  of  debentures  for  the  purpose  of  extending  and  improv- 
ing- the  electric  light  and  water  w-orks  system  of  the  town. 

ST.  THOM.\S.  ONT. — Estimates  have  been  submitted  to  the  City 
Council  by  the  Hydro-Electric  Power  Commission  providing  for  a  dis- 
tributing plant  costing  $42,493.  The  estimates  provide  for  the  construc- 
tion of  two  branch  lines  through  the  city. 

TORONTO,  ONT. — It  is  stated  that  if  th^  city  decides  to  install  a 
municipal  electric  light  plant  the  Cataract  Power  Company  will  ask  for 
an   opportunity  to  bid  for  furnishing  power  for  operating  the  system. 

TORONTO,  ONT. — The  Board  of  Control  of  Toronto  proposes  to  con- 
struct an  electric  spur  railway  from  Cherry  to  Leslie  Street  to  feed  the 
industries  at  Ashbridge's  marsh.  The  cost  of  the  work  is  estimated  at 
$90,000. 

TORONTO,  ONT. — The  Coionial  Engineering  Company,  of  Montreal, 
Que.,  has  submitted  complete  plans  to  furnish  a  complete  electric  light 
ar.d  i>owcr  st.ition  and  equipment  including  all  exterior  and  interior 
'  oi-.necti'jns  and  appurtenances.  The  company  guarantees  to  furnish  and 
e<iuip  the  plant  and  have  it  in  successful  operation  within  two  years  of 
tilt    execution  ot   the  contract,   (or  $2,875,000. 

TORONTO.  ONT. — The  City  Council  on  Nov.  25  voted  to  submit 
the  by-law  to  the  people  in  January,  to  provide  for  the  issue  of  $2,750,000 
in  bonds  for  th;  construct  on  of  a  plant  to  distribute  the  electric  power 
10  be  supplied  by  the  Hydro-Electric  Piwcr  Commission  from  Niagara 
FalU.  The  plant  will  provide  for  1500  street  lamps,  power  to  be  de- 
l.vered  to  pumping  stations  and  for  lighting  of  the  public  buildings. 

TORONTO,  ONT. — Estimates  of  the  cost  of  electric  power  have  been 
given  by  the  Hydro- Electric  Power  Commission  to  the  towns  of  Belle- 
ville. Kingston  and  Ucscronto.  which  are  outside  of  the  Niagara  power 
zone.  The  estimates  presented  arc  calculated  on  the  basis  of  an  offer 
nf  power  made  by  the  Northumberland  Paper  &  Electric  Company,  of 
CampbelUord.  The  prices  are  as  follows  for  24-haur  service  stepped 
down  ready  (or  distribution:  For  Belleville,  a  minimum  of  $30.44  I"  a 
maximum  of  $25.29  per  horsepower  per  year;  (or  l!>eseronio,  $24.79 
tfi  $31. 86;    for    King'ton,   $24.Si    to  $28.60. 

Company  Elections. 

HOPKINSVILLE,  KV  —  At  the  annual  mrrtinir  r,f  ihn  M„|,k.n'ville 
Home  Telephone  Company  held  recently,  the  following  officer"  were 
elected  (or  the  following  year:  R.  E.  Cooper,  president;  W.  T.  Fowler, 
vice-president;  J.  T  Garnelt.  treasurer,  and  J.  T.  Edmunds,  general 
coun<el. 


MURPHVSBORO,  ILL.— The  Murphysboro  Electric  Railway.  Light, 
Heat  &  Power  Company,  \t-hich  'was  recently  organized  to  build  an  inter- 
urban  railway  between  Murphysboro  to  Carbondalc,  has  elected  the  fol- 
lowing officers:  P.  H.  Eisemeyer,  president;  W.  C.  Alexander,  vice-presi- 
dent and   manager;  John   G.    Hardy,   secretary   and  treasurer. 

TRENTON.  N.  J. — .\t  the  annual  meeting  of  the  Interstate  Telephone 
Company,  held  Nov.  25,  the  following  officers  were  elected:  H.  R.  Swartz, 
president;  William  S.  Hancock,  vice-president;  Barker  Gummere,  secre- 
tary; C.  W.  Wright,  treasurer,  and  F.  A.  Demarest,  general  superin- 
tendent. 


New  Industrial  Companies. 

a:\IBOS-CUDMORE  COMP.VNY.— Mr.  Walter  P.  Ambos,  manufac- 
turers' agent,  and  Mr.  H.  H.  Cudmore,  associated  formerly  with  the 
Cleveland  Electrical  Supply  Company,  have  incorporated  the  Ambos-Cud- 
laore  Company,  with  headquarters  in  the  Citizens'  Building,  Cleveland. 
The  new  concern  will  act  as  selling  agents  for  the  Weston  Electrical  In- 
strument Company,  the  Bristol  Company,  W.  H.  Bristol,  Condit  Electrical 
Manufacturing  Company,  Steel  City  Electric  Company,  Enameled  Metals 
Company,  ^Nlachen  &  Mayer  Electrical  Manufacturing  Company,  Pass  & 
Seymour,  Duncan  Electrical  Manufacturing  Company,  Hartford  Time 
Switch  Company  and  the  Detroit  Insulated  Wire  Company.  The  firm  will 
also  handle  switchboards. 

THE  CORNING  MOTOR  &  ENGINE  COMPANY,  of  Corning,  N.  Y., 
has  iiled  articles  of  incorporation,  with  a  capital  stock  of  $50,000.  The 
directors  are:  Charles  C.  Clark,  Merrill  S.  Baker,  of  Corning,  an3  Laverne 
J.  Johnson,  of  Jamestown,   N.   Y. 

THE  REX  ROTARY  GAS  ENGINE  COMPANY,  of  Jersey  City,  X.  J., 
has  been  incorporated,  with  a  capital  stock  of  $500,000,  by  Henry  M. 
Black,  Joseph  W.  Kcffer  and  John  J.  Hogan. 

THE  STANDARD  ELECTRIC  HEADLIGHT  COMPANY,  of  Indian- 
apolis,  Ind.,  has  been  incorporated,  with  a  capital  of  $50,000.  J.  A.  Over- 
man, W.  S.  X'anEuskirk  and  C.  H.  Lewis  are  the  directors. 


New  Incorporations. 

KIK.MINGIIA.M.  ALA.— The  Oliver  Electric  Company  has  been  in- 
corporated  with  a  capital  stock  of  $6,000  by  S.   W.   Oliver  and  others. 

BOONEVILLE.  ARK.— The  Booneville  Ice,  Light  &  Cold  Storage 
Company  has  been  organized,  with  a  capital  stock  of  $50,000.  by  M.  G. 
Latimer,  G.   A.   Bryant  and  others. 

TELLURIDE.  COL. — Articles  of  incorporation  have  been  filed  for 
the  Beaver  River  Power  Company  with  the  Secretary  of  State.  The 
company  proposes  to  generate  and  transmit  electricity  for  light  and 
power  in  Telluridc.  The  officers  of  the  company  are:  L.  L.  Nunn.  presi- 
dent; L.  B.  Fuller,  vice-president;  Eldon  P.  Brown,  secretary,  and  L. 
Bierbach,    treasurer. 

CARBONDALE,  ILL.— The  Citizens*  Water.  Light  &  Power  Company, 
which  is  now  being  organized,  will  have  a  capital  stock  of  $75,000.  The 
incorporators  are  C.  E.  Hamilton,  J.  S.  Lewis  and  L.  R.  Harrington. 

KEOKUK.  I.\. — Articles  of  incorporation  have  been  filed  for  the 
Keokuk  &  Columbus  Junction  Transit  Comp-my.  Tht  company  is  capi- 
talized at  $10,000,  and  the  directors  are  J.  E.  Peterson,  president;  Ira  W. 
Wells,  W.  J.  Francey.  Theodore  Brinck,  G.  W.  Mattern,  D.  B.  Hamil, 
D.   B.   Weil   and  others. 

WICHITA,  K.AN. — A  company  is  being  organized,  to  be  known  as 
the  Wichita  Light,  Heat.  Power  &  Space  Company,  for  the  purpose  of 
furnishing  heat,   light  and  power   to  small  manufacturers. 

PADUCAH.  KY. — .Articles  of  incorporation  have  been  filed  for  the 
Foreman  Brothers  Electric  Company,  with  a  capital  stock  of  $20,000. 
The  incorporators  are  S.   E.   Foreman  and  others. 

PORTLAND.  ME. — The  .-Vmerican  Transit  Company  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $260,000,  by  J.  E.  Mentcr,  presi- 
dent, C.  E.  Eaton,  clerk,  and  M.  W.  Baldwin,  all  of  Portland. 

FOWLERSVILLE.  MICH.— The  Fowlersville  Light  Company  has 
been' organized  with  a  capital  stock  of  $15,000.  The  incorporators  are 
Lewis  P.  Cody,  Amazon  Antisdcl  and  others. 

OREGON,  MO. — The  Oregon  Interurban  Railway  Company  has  made 
application  to  the  Secretary  of  State  for  a  certificate  of  incorporation 
with  a  capital  stock  of  $60,000.  The  company  proposes  to  build  an  elec- 
tric railway  from  Oregon  to  Forest  City,  a  distance  of  about  six  mites. 
The  incorporators  arc:  Benjamin  F.  Morgan.  Lewis  I.  Moore,  Charles 
D  Zook.  William  Dcrr.  Henry  C.  Cook,  William  H.  Richard*,  and  Daniel 
/'achmann. 

ZANESVILLE.  OHIO.— The  Zanesville,  Glenford,  Columbus  New 
Lexington,  Newark  &  Flint  Ridge  Coal  Tramway  Company  has  been  in- 
ccrporatcd  with  a  capital  stock  of  $7.7So  by  Col.  Albert  E.  Boone.  Quincy 
Lcckrone.  Harris  Love.  George  F.  Shridcr  and  K.  Lccronc. 

OKLAHOMA  CITY,  OKLA.— The  Oklahoma  Interurban  Traction 
Company  has  been  incorporated  with  a  capital  stock  of  $500. onn  to  build 
an  interurban  electric  railway  in  Oklahoma  City  and  Capitol  Hill  to  El 
Reno.  The  incorporators  arc  L,  E.  Pattereon,  S.  C.  Glasgow.  <.i.  F.  Bcuz, 
John    H.    Wright   and   Ler   Hamilton. 

TEMPLE.  OKLA— The  Temple  Randlett-Eschlet  Telephone  Company 
han  been  inrorporalecf  with  a  capital  of  $6,000.  The  incorporators  arc: 
J    W.   Adair,  y    L.  Adair.  J.  L.  Little  and  M.  L.  Little. 
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MONO.N(;.\11ICLA.  pa.— Articles  of  iucoipuiation  have  been  filed  for 
111.  .Vlonongahcla  &  Carroll  .Street  Railway  Company  with  the  SecrcUry 
.)!  State.  The  company  is  capitalized  at  $12,000  and  proposes  to  build 
itTi  electric  raiUvay  two  miles  long  from  Monongahcla  to  Carroll.  The 
directors  are:  K.  li.  Hartman,  Jr.,  of  Pittsburg,  president;  VV.  IJ. 
.McUryan,   K,    W.   Marshall,  W.   S.  Walsh  and  W.  E.   Walsh. 

PHILADKLPIIIA,  PA.— The  EquiUblc  Electric  Power  Company  has 
been  granted  a  charier  by  Governor  Stuart.  The  company  proposes  to 
supply  light,  heat  and  power  in  the  city  of  Philadelphia.  James  Collins 
Jones,    Bullitt    liuilding.    is    treasurer    of    the    company. 

SHENANDOAH.  PA.— The  I'armcrs'  Independent  Telephone  &  Tek- 
.k^inpli  Company  has  been  organized  and  a  charter  applied  for  by  the 
I'arincrs  of  Kingtown  Valley.  The  company  is  capitalized  at  $5,000,  and 
ibe  directors  arc:  Elmer  Ucnnison,  .Mcxander  Manbeck,  David  Davis, 
David  Horn,   .Alfred  Tcter  and  others. 

WEST  CHESTER,  PA.— The  West  Chester  Sr  Wilmington  Electric 
Kiiilway  Company  has  applied  to  the  Secretary  of  State  for  a  charter  to 
build  an  electric  railway  along  the  West  Chester  and  Wilmington  Turn- 
pike between  the  two  cities,  a  distance  of  18  miles.  The  company  is 
capitalized  at  $54,000,  and  the  officers  are:  T.  E.  O'Connell.  president, 
and   C.    P.   Paucctt,   treasurer. 

GANN  V'AI-LEY,  S.  D. — The  Buffalo  County  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $25,000  by  J.  V.  Drips,  Arthur 
G.  Hill  and  (jcorge  W.  Frazer. 

TREZEV'ANT,  TENN.— The  Trczevant  Telephone  Company  has  been 
organized  for  the  purpose  of  establishing  an  independent  system.  O.  C. 
.Sloan  was  elected  president  and  Nevins  Arnold  .secretary. 

I1.\IRD,  TEX.— The  Farmers'  &  Merchants'  Gin,  Light  &  Ice  Com)>any 
has  been  incorporated,  with  a  capital  stock  of  $5,000,  by  V.  E,  Jones, 
1'.    11.   Crook  and   B.   Graham. 

AMHERST,  VA.— The  Amiierst  Electric  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $15,000  to  establish  an  electric 
light  and  power  plant.  No  contracts  have  yet  been  awarded  for  the  work. 
The  officers  of  the  company  are:  H.  L.  Page,  president;  IL  C.  Joyner, 
vice-president;    O.    V.    Hanger,    secretary;   and   J.    E.    Bowman,    treasurer. 

WHEELING,  W.  VA. — The  Mozart  Improvement  Company  has  filed 
;ulicles  of  incorporation,  with  a  cai)ital  stock  of  $in,ooo.  The  incorporators 
are  ICdmond  M.  Kirchuer,  Harry  L.  Hesse,  Enuua  K.  Kirchner,  Elizabeth 
K.  Hesse,  all  of  Wheeling,  and  William  R.  Harper,  of  Bellaiie.  The  com- 
])any  proposes  to  construct  and  maintain  plants  for  generating  electricity 
for  heating,  lighting  and  power  jmrposes.  The  chief  works  of  the  com- 
p.iny  will  be  in  Union   District,  Marshall   County,   W.  Va. 

COTTAGE  G14D\  E,  WIS.— The  Cottage  Grove  Telephone  Company 
has  been  incorporated,  with  a  capital  stock  of  $10,000,  by  II.  G.  Clark  and 
others. 

MILWAUKEE,  WIS.— The  Industrial  Power  Company  has  been  in- 
corporate'd  with  a  capital  stock  of  $ijo,ooo  by  Cyril  J.  Atkinson  and 
others. 

NESIIKORO,  WIS— Articles  of  incorporation  have  been  filed  for  the 
Ncshkoro  Telephone  Company  with  a  capital  stock  of  $j,uou  by  Charles 
T.  Dahike,  J.   F.  Kructicr  and  Charles  A.  Marks. 

SEYMOUR,  WIS— The  Culbert  Valley  Telephone  Company  has  been 
organized  and  the  following  officers  elected:  J.  J.  Culbert,  president  and 
manager,  and  A.   L.   Clark,  secretary  and  treasurer. 

WAUPACA,  WIS.— The  Baldwin  Mills  Telephone  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $.;,5oo.  The  incorjiora 
tors  are:  E.  T.  Mather,  Charles  Rasmussen  and  Taylor  Looker. 


Legal. 


i\0  PLANT  FOK  OKANCiE.— The  New  Jersey  Court  of  Errors,  on 
-Mov.  18,  handed  down  a  decision  in  the  case  of  Herbert  Lighthipe  against 
iht  city  of  Orange,  Crocker-Wheeler  Company  and  Western  Electric 
Company.  The  case  was  the  review  of  an  award  by  the  Orange  Common 
Council  for  a  street  lighting  plant.  The  court  held  that  Orange  i:!  not 
within  the  class  of  cities  in  the  .ict  of  1006  authorizing  such  plants.  The 
resolutions  and  contracts  arc  set'  aside,  and  the  tiuestion  of  costs  reserved. 
Several  months  ago  the  Supreme  Court  handed  down  a  decision  against 
the  city,  but  the  latter  took  an  appeal. 

RIGHT  OF  CITY  TO  SELL  ELECTUIC  ENERGY  FOR  PRIV.VTE 
-WTUPOSES.— A  city  owning  and  opcr.iting  an  electric  light  plant,  under 
a  statute  empowering  cities  tO  provide  for  lighting  the  streets,  etc.,  may, 
after  discharging  its  duty  to  the  public,  sell  its  .surplus  electricity  to 
private  citizens  for  lighting.  So  long  as  the  affairs  of  a  city  are  con- 
ducted by  its  council  in  a  reasonably  judicial  maimer,  its  acts  will  not 
be  interfered  with  by  the  courts,  unless  it  is  transcending  its  powers,  or 
a  clear  right  has  been  withheld,  or  a  wrong  perpetrated  or  threatened: 
and  one  seeking  to  restrain  a  city  owning  and  operating  such  an  electric 
light  plant  to  light  its  streets  from  selling  electricity  to  private  persons 
for  lighting  must  show  that  the  city  did  not  sufficiently  I'gl't  '<s  streets, 
iind  that  it  was  financially  able  to  extend  Its  system  for  lighting  its 
streets.  Of  course,  if  the  sale  of  electricity  for  private  purposes  resulted 
in  a  material  impairment  of  the  lighting  of  the  streets  of  the  city,  there 
wculd  be  some  ground  for  interference  by  the  courts.  Crouch  et  al.  vs. 
Cilv  of  McKiuncy,  Court  of  Civil  Appeals  "f  Texas,   104  S.  W.  Rep.  51S. 


EDI.SON  PHONOGR.APH  — .\t  Newark,  X.  J.,  on  Nov.'  29,  a  general 
denial  was  filed  in  behalf  of  Thomas  .\.  Edison  and  his  co-defendants 
in  the  chancery  suit  bro'ight  by  John  W.  Slater  and  other  minority 
stockholders  of  the  New  England  Phonograph  Company,  who  claim  to 
have  suffered  damage  by  reason  of  the  alleged  violation  on  the  part  of 
the  defendants  of  certain  alleged  territorial  license  rights  of  tbat^  com- 
pany. The  answer  makes  reference  to  similar  suits  brought  against 
Mr.  Edison  and  the  phonograph  companies  bearing  fats  name,  by  James 
L.  Andem,  who  is  also  one  of  the  complainants  in  this  suit.  Mr.  Andem 
was  recently  arrested  on  a  warrant  issued  by  the  United  States  Circuit 
Court  for  the  District  of  New  Jersey,  charging  him  with  having  filed 
a  "forged  bill,"  to  which  he,  as  the  "pretended  secretary  of  the  New 
England  Phonograph  Company,"  attested  a  blank  wafer  as  being  the 
genuine  seal  of  the  company.  The  Edison  answer  consists  of  46  type- 
written pages,  to  which  are  added  55  pages  of  schedules,  and  goes 
minutely  into  the  details  of  the  relations  of  the  phonograph  companies, 
and  the  involved  litigation  growing  out  of  disputes  over  the  patent  rights 
and   business   agreements. 

RIGHT  OF  TELEPHONE  COMPANY  TO  ERECT  TELEPHONE 
POLES  IN  CITY  STREETS. — The  owner  of  property  abutting  on  Town- 
send  Street,  in  the  city  of  Syracuse,  N.  Y.,  'orought  an  action  against  the 
Independent  Telephone  Company,  of  Syracuse,  to  restrain  that  cosnpany 
from  erecting  a  telephone  pole  in  front  of  his  premises  and  stringing  its 
wires  thereon.  The  ground  of  the  action  was  that  the  putting  up  of 
telephone  poles  along  that  street  was  not  a  proper  use  of  the  street  and 
that  it  could  not  be  done  without  compensating  the  owners  of  the  abutting 
property  for  the  additional  burden  so  imposed.  The  plaintiffs  premises 
were  situated  within  half  a  mile  of  the  center  of  the  city  of  Syracuse, 
which  city  enjoys  a  population  of  over  100,000  jiersons,  and  the  telephone 
company  was  the  owner  of  a  franchise  granting  to  it  the  right  to  erect 
its  line  along  the  street  in  question.  It  was  held  that  the  company  was 
making  a  proper  use  of  the  street,  and  that  the  plaintiff  had  no  legal 
cause  for  complaint.  Where  the  abutting  owner  owns  to  the  middle  of 
the  street,  which,  as  a  rule  he  docs,  and  the  street  is  located  in  a  rural 
district,  and  may  properly  be  classed  as  a  country  toad,  the  maintenance 
of  a  telephone  line  between  the  center  line  and  the  exterior  line  of  the 
highway  constitutes  an  additional  burden  not  contemplated  by  the  original 
dedication  of  the  highway  and  not  within  the  scope  of  the  public  use 
.-\nd  in  such  rural  districts  the  owners  of  land  abutting  on  the  highwa> 
nay  restrain  a  telephone  company  from  placing  jioles  in  front  of  their 
premises,  unless  the  compan\  has  secured  that  right  by  grant  or  con- 
demnation. But  a  distinction  has  been  drawn  between  city  streets  and 
rural  roads  in  New  York,  and  the  erection  and  maintenance  of  a  telephone 
line  along  a  city  street  is  held  by  the  New  York  decisions  to  be  within 
the  public  easement  and  a  proper  street  use  which  cannot  be  interfered 
vitli  by  the  abutting  owners.  Gannett  vs.  Independent  Telephone  Com- 
pany of  Syracuse,  New  York  Supreme  Court,  106  N.  Y.  Sup.  3. 

PROSECUTION  FOR  CUTTING  TELEPHONE  WIRES  UNDER 
MISSOURI  ST.\TUTE. — Two  employees  of  a  telephone  company  were 
tried  and  convicted  upon  a  charge  of  cutting  wires  of  a  telephone  line 
owned  by  a  partnership  known  as  "Farmers'  Bolivar  &  Van  Telephone 
Company,"  and  located  in  Polk  County,  .Mo.  The  partnership  was  com- 
jiosed  of  a  number  of  farmers  who  had  joined  for  the  purpose  of  oper- 
ating a  local  telephone  exchange,  and  they  constructed  their  line  so  that 
it  crossed  the  company's  line  at  two  places,  the  wires  of  the  fanners' 
partnership  being  strung  at  some  distance  above  those  of  the  company. 
The  company's  employees,  feeling  that  on  account  of  the  inferior  cpn- 
struction  of  the  farmer's  line,  the  wires  might  become  detached  from 
the  j)oles  and  fall  across  the  company's  wires,  and  thus  interfere  with 
the  service  of  the  com|«any  to  its  patrons,  determined  to  provide  against 
such  a  contingency.  This  they  accomplished  by  severing  the  wires. 
The  statute  under  which  the  defendants  were  prosecuted  designated  the 
act  of  cutting  telephone  wires  as  a  misdemeanor,  and  on  appeal  it  was 
shown  that  a  subsequent  statute  was  enacted  which  raised  that  offence 
to  the  dignity  of  a  felony.  Thus  the  court  was  confronted  by  the 
anomaly  of  a  single  act  being  defined  as  a  misdemeanor  in  one  section 
of  a  statute  and  as  a  felony  in  another,  and  it  was  argued  that  the 
statute  under  which  proceedings  were  taken  against  the  defendants  was 
repealed  b'y  the  new  statute  which  made  their  act  a  felony.  This  con- 
tention was  supported  by  the  court  and  it  was  held  that,  while  the  defend- 
ants' lawless  acts  could  not  be  defended  from  any  reasonable  stand- 
point, and  while  the  defendants  should  be  adequately  punished  for  what 
they  admitted  was  a  willful  and  intentional  destruction  of  pro|»erty  of 
others,  the  judgment  would  have  to  be  reversed  for  the  reason  that 
defendants  were  prosecuted  under  the  provisions  of  a  statute  which  was 
no  longer  in  effect.  State  vs.  McKcc.  Kansas  City  Court  of  .\ppeals. 
104  S.  W.  Rep.  486. 

(;ETTING  .-\  SHOCK  PURPOSELY.— In"  the  case  of  Johnston  versus 
the  New  Omaha-Thomson-Houslon  Company,  the  Supreme  Court  of 
Nebraska  has  decided  against  the  plaintiff  for  contributory  negligence.  It 
held  that  an  ordinary  bright  and  intelligent  boy,  i--  years  old.  living  in 
:ity   in   which   electric   light   and   power   wires   arc   in   eonsunt    use   on 

all  the  jirincipal   streets  and  highways,   who.   having  knowledge  of 

danger,  but  not  of  its  extent,  purposely  takes  hold  of  such  a  wire  in 

oi(der  to  obtain  a  shock,   and  is  injured  thereby,   is  as  a   matter  of  law 

of  contributory  negligence.     The  decision  says:  "The  circumstances 
the    accident    themselves    arc    such    that    all    tlicsc    questions    may    be 

d    in    lavor    of    the    plaintiff   and    still    there    can    be    no    recovery. 

were  five  boys  in  the  party.     One  of  them  climbed  upon  the  fence 
if  to  touch  the  wire,   but  his  companion  'scared  him  down"     Then  the 
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i.lainlifif's  son  climbed  partly  up  the  fence  apparently  with  like  intent, 
anu  his  companions  "scared  him  down.'  Then  he  told  them  to  go  on  to 
one  side  so  as  to  be  out  of  the  way  if  he  happened  to  fall,  and  then  he 
li.mbed  up  again  and  touched  the  wire,  and  received  the  shock  and  con- 
-.  .iuent  injury  of  which  complaint  is  made.  The  evidence  establishes 
-ixeral  things  without  contradiction  and  conclusively.  Electricity  is  a 
>  -terious  power,  but  in  many  of  its  common  manifestation*  is  not.  and 
,.-  not  been  for  many  years,  an  unknown  force.  It  is  a  matter  of  com- 
..n  knowledge  that  electric  light  and  power  wires  carry  powerful  and 
i;.th-dcaling  currents,  and  that  they  are  the  frequent  cause  of  severe 
anu  fatal  accidents,  and  that  ordinary  prudence  requires  all  persons  to 
a\oid  contact  with  them,  especially  if  they  are  imperfectly  or  defectively 
insulated.  The  evidence  establishes  conclusively  that  the  plaintiff's  son 
was  an  ordinarily  bright  and  intelligent  lad,  12  years  of  age,  who  lived 
in  the  city  and  knew  that  the  wire  carried  a  current  sufficiently  powerful 
to  light  the  circuit  of  which  it  was  a  part,  and  knew  that,  because  of  de- 
fective insulation  or  other  defect  at  the  place  in  question,  such  current  was 
capable  of  being  diverted  into  the  body  of  any  person  coming  in  contact 
with  it,  and  knew  that  shortly  before  that  time  it  had  been  so  diverted, 
ami  had  thereby  caused  a  shock  or  injury  more  or  less  serious  to  the 
person  of  another  boy.  That  he  anticipated  an  injury  of  some  degree  to 
himself  is  undeniable,  because  what  he  deliberately  sought  was  a  'shock,' 
which  is  nothing  less  than  an  injury.  Whether  he  also  anticipated  its 
extent  or  degree  is  not  known,  but  that  he  supposed  that  it  would  he  of 
-rnsiderable  severity  is  shown  by  his  caution  to  the  other  boys  to  stand 
t  of  danger  in  case  of  his  fall." 


Personal. 


Obituary. 


PROF.  C.  P.  MATTHEWS.— It  is 
with  deep  regret  that  we  record  the 
death  of  this  well-known  educator  at 
Phoenix,  Ariz.,  on  Nov.  23.  Charles 
Philo  Matthews  was  born  at  Fort  Cov- 
ington, X.  Y.,  Sept.  iS,  1867.  He  re- 
ceived his  primary  education  in  the 
schools  ol  his  native  town,  and  entered 
St.  Johnsbury  Academy,  St.  Johnsbury, 
\"t.,  in  1885,  from  which  he  was  gradu- 
ated in  1887.  After  a  year  in  business 
he  '  entered  Sibley  College.  Cornell 
Univ;?rsity,  and  was  graduated  with  the 


M.   E.   in 


In   1901    he 


.Ma 


kinds 


-^      and      electrical      . 

to     some     extent 
ginecring  work.     The 
he    Kockford,    III.,    Manufacii 


received  the  degree  of  Ph.  D.  from 
Cornell,  the  subject  of  his  Doctor's 
thesis  being  "On  Certain  Photo- 
metric .\pparatus  and  the  Results 
Therewith  Obtained."  After  1892  Prof. 
Matthews  engaged  chiefly  in  teach- 
ngineering,  but  during  vacation  pe- 
luring  term  time,  took  up  various 
1892  was  passed  at  the  works 
Company,    r^ic   summer   of    1902    in 


the    .National    Bureau    of    Standards    at    Washington,    and    the    winter   of 
190J-190.J     in    the    Electrical     Testing    Laboratories    of    New    York    City. 
From    time    to    lime    he   acted    as  consulting   engineer,    chiefly    on    matters 
in  connection  with  electric  lighting.     From  1892  to  1896  he  was  instructor 
in  physics  and  applied  electricity  at  Cornell  University,  and  in  the  latter 
year   went  to   Purdue   University,   Lafayette,    Ind.,    as   associate   professor 
of  electrical  engineering.     In    1902  he  became  professor  of  electrical  en- 
gineering at  Purdue,  and  upon  the  resignation  of  Professor  W.  E.  Golds- 
borough    Was   made   director   of   the    School    of   Electrical    Engineering   of 
that  univcisity.     Prof.   Matthews  was  for  four  years  photomctrist  for  the 
committee  of  the  National   Electric  Light    .\ssociation,  appointed  to  deter- 
mine the  photometric  values  of  arc  lamps,  during  which  time  he  directed 
all  (he  experimental  work  and  designed  the  apparatus  wherewitb  to  carry 
••    •>n.      These   reports,    which   carry   over   200   pages  and   represent   a  vast 
■tint    of   labor,    appeared    in    the   transactions   and    contained    the   most 
i.-ihlc   collection    of    data    01.    the    subject    of   arc    lamp    photometry    in 
i-tcncc.     Prof.  .Matthews  was  the  patentee  of  an  integrating;  photometer 
'Ictcnnining  the  candle  power  of  incandescent  lamps  and  other  sources 
.irtilicial    light,    which    instrument    is    largely    used    in    laboratories    and 
■  ktivcd    a   gold    medal    from    the    Louisiana    Purchase    Exposition,      i'rof. 
.Matthews  was  also  a  frequent  contributor  to  the  technical  press.      During 
the  past   four  years  his  failing  sight  had  become  a  matter  of  deep  distress 
to  him,  and  meant  at  last,  with  increasing  ill  health,  the  abandonment  of 
all  the  work  in  which  he  was  so  deeply  interested. 

MK.  E.  II.  WEnSTER.— Everett  Bertram  Webster,  president  of  the 
.\atinn.il  Steel  &  Wire  Company.  New  York  City.  die<(  suddenly  at 
Windsor  Hotel,  Jacksonville,  Fla.,  on  Dec.  2.  His  wife  reached  Jackson- 
ville  at  2:20,  just  after  bis  death.  He  was  a  director  in  the  National 
Sleel  Foundry  Company  and  the  Safety  Industrial  Wijc  &  Cable  Com- 
pany. Me  lived  in  Lynn,  Mass..  with  an  uncle,  the  late  Edwin  Johnson, 
who  practically  adopted  him.  He  started  his  career  as  a  clerk  in  the 
office  r.f  Thomas  W.  I.awson  in  Boston,  »hich  arrangement  wa«  terminated 
with  a  lawsuit  by  Mr.  Lawson.  who  charged  that  Wclister  had  violated  . 
'  ronlract   with  him  not  to  engage  in   thr   sale  of  or   promotmn   ..f   aiockt 


MR.  THOM.\S  W.  Fl.VUCAXE  has  tendered  his  resignation  as  presi- 
dent of  the  United  States  Independent  Telephone  Company,  of  Roches- 
ter, X.  \.,  and  as  chairman  of  the  company's  executive  committee,  to 
take  effect  immediately. 

MR.  CHARLES  T.  WcDANIEL,  of  Omaha,  Neb.,  has  been  appointed 
genera!  manager  of  the  Ozark  Bell  Telephone  Company,  of  Ozark,  Mo., 
succeeding  Mr.  C.  C.  Schoen,  resigned.  Mr.  McDaniel  was  formerly 
manager   of  the   Nebraska  Telephone   Company  at   Omaha. 

MR.  CASPER  E.  YOST,  president  of  the  Nebraska  Telephone  Com- 
pany and  of  the  Iowa  Telephoue  Company,  has  been  eletted  president  of 
the  Northwestern  Telephone  Company.  He  will  attend  to  the  executive 
affairs  of  the  three  companies  at  his  present  office  in  Omaha. 

AIR.  J.  K.  VAN  DYKE,  manager  of  the  Rocky  Mountain  Bell  Tele- 
phone system  in  the  Cceur  d'Alene  district,  has  resigned,  and  will  en- 
sage  in  other  business.  He  is  succeeded  by  Mr.  Fred  C.  Lewis,  acting 
assistant  superintendent  under  Mr.  R.  E.  Hart,  of  the  Cceur  d'Alene 
branch. 

MR.  H.  J.  PETTINGILL,  president  of  the  Northwtstern  Teiephone 
Company  for  the  past  three  years,  lias  resigned  and  will  devote  his  entire 
tune  heiealter  to  the  bouthwcstein  Telegraph  &  Telephone  Company,  of 
wuich  he  has  been  presiaent  for  three  years.  His  headquarters  will  be 
at  Dallas,  Tex. 

MR.  L.  H.  T.VYLOR,  who  for  several  years  has  been  connected  with 
the  U.  S.  Reclamation  Service,  latterly  in  charge  of  the  Truckee-Carsoii 
project  in  Nevada,  and  at  the  head  of  all  geodetic  surveys  in  that  state, 
has  accepted  a  position  with  the  California-Nevada  Power  Company  as 
supervising  engineer.  He  is  at  present  engaged  on  plans  for  reservoir 
sites  in  Nevada. 

MR.  W.  B.  T.  BELT,  of  Omaha,  Neb.,  has  been  appointed  vice-presi- 
dent and  general  manager  of  the  Nebraska  Teleplione  Company  to  suc- 
ceed Mr.  li.  \  ance  Lane,  who  was  appointed  president  of  the  Rocky 
.Mountain  Bell  Telephone  Company,  at  Salt  Lake  Lity.  .\lr.  Lane  h..- 
teen  with  the  Omaua  &  Nebraska  Company  for  25  years,  and  has  been 
superintendent  for  some  time,  and  is  succeeded  by  .Ur.  .\.  S.  Keily. 

MR.  R.  A.  MacGREGOR,  formerly  commercial  agent  of  the  Wyoming 
Valley  Gas  &  Electric  Company  at  Plymouth,  Pa.,  has  been  transferred 
to  the  Chicago  office  of  tlie  C.  H.  Geist  Company  in  the  position  of 
manager  of  tne  commercial  department.  The  Geist  Company  controls 
plants  at  Michigan  City,  \'alparaiso,  Hammond  and  Plymouth,  hid.,  as 
well  as  the  othtr  plant  in  Plymouth.  Mr.  MacGregor  was  formerly 
with  the  West  Penn.  Railways  Company.  The  headquarters  of  the  Geist 
Company  arc  in  the   Commercial   National   Bank   Building,   Chicago. 

MR.  R.  H.  STERLING,  of  San  Francisco,  Cal.,  formerly  connected 
with  some  of  the  constituent  companies  of  the  California  Gas  &  Electric 
Corporation,  and  more  recently  general  manager  of  the  Coast  Counties 
Light  &  Power  Company,  at  San  Jose,  Cal.,  has  been  appointed  general 
manager  of  the  .American  River  Electric  Company,  with  headquarters  in 
Stockton,  Cal.  He  will  have  general  charge  of  the  company's  hydro- 
electric plant,  transmission  sy.stem  and  sub-stations.  Col.  W.  R.  Johnson 
still  retains  the  position  as  manager  of  the  company's  local  office  in 
Stockton. 


Trade  Publications. 

VERTICAL  GAS  ENGINES.— The  S.  .M.  Jones  Company.  Toledo, 
Ohio,  has  issued  a  well  illustrated  circular  devoted  to  Rathburn  vertical 
gas  engines.  These  engines  are  built  in  ratings  of  from  50-hp  to  300-hp 
ill  the  two-cylinder  and  three-cylinder  types;  twin  three-cylinder  engines 
arc  offered  in  ratings  of  from  1 50-hp  to  600-hp.  The  six-cylinder  engines 
are  particularly  designed  for  running  6ocyclc  alternators  in  parallel. 

VITRIFIED  CONDUITS.— The  Rochester  Sewer  Pipe  Company. 
Rochester,  N.  Y.,  has  issued  an  eight-page  folder  descriptive  of  its  vitrified 
conduits,  and  containing  specifications,  information  and  suggestions.  Th^ 
folder  shows  the  various  styles  of  conduits,  both  single  and  multiple  duct, 
and  gives  complete  dimensions  and  weights  of  each  style,  it  gives  a  briet 
summary  of  the  results  accomplished  in  the  manufacture  of  these  goods. 
While  very  brief,  the  circular  is  decidedly  interesting. 

HUNTING  PICTURES.— Mr.  John  S.  Speer,  of  the  Speer  Carbon 
Company,  .St.  Marys,  Pa,  the  well-known  manufacturers  of  the  Speer 
hi|;h-grade  carbon  brush,  is  sending  ^ut  to  his  friends  a  collection  of 
hunting  and  fishing  pictures.  These  pictures  are  12  x  14  inches,  mounted 
uv.  dark  green  carilhnard,  and  are  exceedingly  attractive.  Mr.  Speer 
will  be  glad  to  send  a  set  of  these  pictures  to  any  one  using  carbon 
(•rushes,  anil  who  will  write  to  him  upon  the  official  letter  head  of  the 
company    with    which    he    is   connected. 

STUART-IIOWLAND  CO.MPANY,  Boston,  Mass.,  has  issued  a  splen- 
did new  catalogue  of  electrical  apparatn?i  and  supplies,  bound  in  gneeii 
and  red  cloth,  gilt  lettered.  It  has  no  fewer  than  784  pages  and  thou- 
sands of  cuts,  all  devices  being  thoroughly  illustrated  as  well  as  described 
and  priced.  There  is  no  index,  hut  all  the  articles  are  grouped  and  the 
classes  follow  each  other  alphabetically.  It  is  altogether  a  most  admirable, 
creditable  and  useful  publication.  .\  discount  sheet  that  is  issucl  with 
the  b'lok,  has  15  pages  of  indexed  articles,  referring  ill  each  instance 
to   the   page   ill   the   catalogue. 
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TKSTING  GEXliRATOKS.— Allis-Chalmers  Company,  ol  Milwaiikc.;, 
\Vi>„  has  jusi  issued  Eullttiii  No.  1037  on  "Testing  .Mtcrnating  Current 
Generators."  The  method  described  is  that  perfected  by  Mr.  B.  A. 
Brhrend,  chief  electrical  engineer  of  the  company,  and  allows  the  most 
iriipcrtant  data  to  be  obtained  as  to  performance  while  the  machines  arc 
still  in  the  shop,  the  machines  being  subjected  to  full  load  conditions 
without  putting  them  under  full  load.  A  copy  can  be  obuined  by  any 
cUctrical   engineer   on    request. 

II.  B.  CAMP  COMPANY,  New  York,  PitUburg  and  Chicago,  has 
jist  issued  another  of  its  clever  broad  sheets,  illustrative  of  the  modern 
l1^c  of  the  telephone  as  compared  with  older  methods  of  communication. 
It  is  got  up  like  a  large  etching  with  tone  background,  and  black  paper 
mount,  and  is  entitled,  "From  Waterloo  to  Mukilcn."  A  Japanese  field 
orticer  is  shewn  with  map  on  his  knee,  using  the  telephone  while  a 
shadowy  Cossack  flees  ih  the  background.  In  the  lower  corner  is  a  block 
of  Camp  conduit  and  the  name  of  the  company.  The  whole  thing  is 
very  clever. 

PORTLAND  C'KMENT. — An  efTcclivc  pamphlet  has  been  issued  by  the 
Lawrence  Cement  Company,  r  Broadway,  New  York,  in  the  interest  of 
"Dragon"  Portland  Cement.  In  addition  to  instructions  in  deuil  for  the 
application  of  hydraulic  cement  to  numerous  purposes,  many  well- 
engraved  illustrations  appear  of  buildings  in  who.se  construction  "Dragon" 
cement  was  used,  including  concrete  buildings.  To  catalogue  makers  the 
pamphlet  will  be  of  interest  because  of  its  cover  design,  an  excellent  effect 
being  produced  by  simple  but  artistic  means,  as  contrasted  with  the 
(•arish  use  of  colors  and  draftsmanship  on  the  usual  catalogue  cover. 

W.VGNER  ELECTRIC  MANUFACTURING  COMPANY,  of  St.  Louis, 
Mo.,  has  just  isued  a  handsome  quarto  descriptive  catalogue  in  green  and 
gray  paper  cover,  devoted  to  its  electrical  instruments  of  precision.  It  is 
Bulletin  No.  79,'  and  contains  32  pages,  with  a  large  folder  of  the  scales 
employed  in  various  types.  It  is  now  some  ten  years  since  the  Wagner 
Company  took  up  the  design  of  alternating-current  switchboard  instru- 
ments for  central-station  work.  This  line  has  been  followed  up  and 
worked  out.  au'l  to  it  have  been  added  direct-current  instruments  of 
equal  reputation  and  merit.  To  all  these  the  catalogue  devotes  space,  as 
well  as  to  detail  apparatus  such  as  compensators,  instrument  transformers, 
etc.     A  large  .amount  of  instructive  data  is  crowded  into  the  catalogue. 

ELECTRIC  LOCOMOTIVES.— "The  Electric '  Locomotive  in  Heavy 
Passenger  and  Freight  Work"  is  the  title  of  Bulletin  No.  4537.  recently 
issued  by  the  General  Electric  Company,  Schenectady,  N.  Y.,  in  which 
is  dcscriiied  a  large  number  of  present  and  |)roposed  locomotives  built  and 
planned  by  the  company.  Sketches  are  given  of  locomotives  ranging  from 
17  to  150  tons  for  all  classes  of  service,  including  mining,  high-speed 
passenger,  slow-speed  freight,  mountain-grade  trunk  lines,  etc.  Electrical 
and  mechanical  data  are  given  and  characteristic  curves  for  each  locomo- 
tive are  shown.  A  short  preface  describes  the  reasons  for  the  growing 
ileinand  of  electric  traction,  and  gives  interesting  facts  regarding  the 
construction  and  characteristics  of  the  General  Electric  heavy  traction 
motors  and  locomotives,  with  figures  relative  to  the  saving  effected  by  the 
substitution  of  electric  for  steam  traction  in  both  passenger  and  freight 
work.  Bound  in  a  flexible  brown  cover,  the  publication  forms  a  ready 
reference  book   on    the  subject. 

SINGI.E-Pli.XSE  .MOTORS.— The  field  for  single-phase  motors  of 
moderate  capacity  is  constantly  growing  by  reason  of  the  increasing 
tendency  of  central  stations  to  generate  polyphase  current  and  feed  a 
large  portion  of  the  lighting  load  through  single-phase  distribution.  The 
tieneral  Electric  Company,  Schenectady,  N.  Y.,  has  perfected  a  simple 
and  substantial  motor  for  thi.s  class  of  service.  It  is  known  as  the  Type 
IS.  form  KG.  and  is  described  in  Bulletin  No.  4545.  The  bulletin  illus- 
trates various  sizes,  describes  the  details  of  construction  and  operation, 
sliows  forms  of  starting  boxes,  and  gives  a  large  amount  of  general  in- 
fuimation.  useful  and  important  to  power  users.  The  motors  are  well 
adapted  to  the  operation  of  all  kinds  of  machines,  by  the  use  of  belts 
and  gears,  and  may  be  directly  connected  to  loads  requiring  moderate 
starting    torque.       Clutch    couplings    and     pulleys    are    used    where    the 
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ajiparatus  is  required  to  be  started  under  load.     The  motors  are  wound 
for  standard  voltages  and  frequencies. 

CONCENTRIC  AND  INVERTED  DIFFUSERS.— In  order  to  im- 
prove the  distribution  of  light  from  enclosed  arc  lamps  and  adapt  their, 
to  severe  requirements,  the  General  Electric  Company,  Schenectady,  N. 
v.,  has  introduced  the  concentric  light  diffuser.  Bulletin  No.  4542.  re- 
cently issued  by  the  company,  describes  the  device  and  illustrates  many 
of  its  applications.  It  consists  of  a  suitably  designed  metal  diffuser  at- 
tached to  a  lamp  casing  in  the  same  manner  as  an  ordinary  reflector  or 
shade.  In  place  of  an  outer  globe,  a  screening  shade  is  used,  which 
perforins  the  double  function  of  subduing  the  light  directly  under  the 
lamp  and  reflecting  a  portion  of  it  on  to  the  diffuser.  Some  of  the 
advantages  claimed  for  this  method  of  illumination  are  that  the  light  is 
v/hitc,  even  and  well  distributed;  that  it  does  not  tire  the  eyes;  that  the 
illumination  is  particularly  adapted  to  the  matching  of  colors,  and  that 
the  nature  or  color  of  the  ceiling  does  not  affect  the  character  of  the 
illumination.  Inverted  diffusers  have  been  designed  to  meet  the  de- 
mands which  exist  for  a  reflector  nroducing  a  more  concentrated  illu- 
mination, and  are  used  without  the  lower  screening  shades.  The  bulletin 
gives  a  partial  list  of  the  many  installations  in  department  stores,  factories, 
machine  shops,  armories,  public  halls,  colleges,  etc.,  where  the  apparatus 
is  in  use,  and  includes  some  important  data  on  the  subject  of  arc  lighting. 


.\UERICAN  ELECTRO-TiiEBArEUTiCAL  ASSOCIATION.  Secretary,  Dr.  C.  E. 
Skinner,  New  Haven,  Conn. 

.\merican  Electrochemical  Sociktv.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South   Bethlehem.   Pa. 

American  Institute  of  Electrical  Engineers.  Secretary.  Ralph  W. 
Pope.  United  Engineering  Societies  Building,  jg  West  39th  St..  Nev 
York.  Meetings,  second  Friday  of  each  month,  excepting  .lune.  July, 
.\ugust  and  September. 

.■\MERICAN  Street  &•  Interurdan  Railwav  Enoixeerixg  A-.sociatiox. 
Secretary.  Walter  S.  Mower.  London,  Ont. 

.■\merican  Society  of  Mechanical  Engineers.  Secretary.  Calvin  W. 
Rice.  United  Engineering  Societies  Building.  29  West  39th  St..  New  York. 

American  Society  of  Municipal  Improvements.  Secretary.  O.  rt'. 
Tillson,    Municipal    Building.    Brooklyn.    X.    Y. 

.\merican  Street  &  Interurban  Railway  Association.  Secretary. 
B.  V.  Swenson.  United  Engineering  Societies  Building.  29  West  30th 
St..  New  York. 
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THE  HELIOS  MANUFACTURING  COMPANY,  builder  of  arc 
lamps  and  storage  batteries,  has  moved  its  New  York  office  from  18  East 
I'crty-Second  Street  to  the  World  Building,  Park  Row. 

THE  WESTERN  ELECTRIC  COMPANY,  of  Chicago,  III.,  has  leased 
the  old  quarters  of  the  First  National  Bank,  at  Third  and  Walnut  Streets, 
Cincinnati,  Ohio,'  where  it  will  locate  a  branch  office  in  that  city. 

ELECTRIC  SERVICE  SUPPLIES.— Mr.  R.  G.  Widdows,  fomierly 
associated  with  the  Cutter  Company  at  Pittsburg,  has  recently  been 
added  to  the  staff  of  the  Electric  Service  Supplies  Company,  of  Phila- 
delphia, as  a  city  salesman. 

THE  D.  M.  STEWARD  MANUFACTURING  COMPANY,  whose  fac- 
tories are  at  Chattanooga,  Tenn.,  and  Toronto,  Canada,  has  opened  a  New 
Y'ork  oflice  at  66  West  Broadway.  It  is  now  in  a  position  to  give  special 
attention  to  its  New  York  customers  from  this  office. 

COLUMBIA  LAMPS. — The  Columbia  Incandescent  Lamp  Company,  of 
St.  Louis.  Mo.,  has  opened  a  New  England  branch  oflfice  at  280  Devonshire 
Street,  Boston,  where  it  proposes  to  carry  a  full  assortment  of  lamps  in 
sleek  for  the  service  of  its  trade  in  that  territory. 

COMMUTATOR  TRUING  DEVICE.— .\nnouncement  has  just  been 
made  that  Jordan  Brothers,  74  Beckman  Street.  New  York  City,  have  been 
Tiwardcd  a  silver  medal  diploma  for  their  exhibit  of  tile  Jordan  com- 
mutator truing  device  at  .the  Jamestown  Exposition,  1907.  This  award  is 
tHe  highest  in  its  class.  As  is  well  known,  the  Jordan  device  trues  com- 
mutators without  removing  the  armature.  The  device  can  be  attached  10 
any  machine.  It  consists  of  a  grinding  wheel  set  in  ball-bearings  and 
equipped  with  appropriate  clamps  whereby  it  can  be  fastened  to  a  rocker 
arm  or  the  -uotor  frame,  or  the  outboard  bearing,  according  to  liie  type 
of  the  dynamo  or  motor.  The  grinding  wheel,  which  is  of  carborundum, 
contains  no  emery,  and  so  cannot  injure  the  commutator.  The  device  is 
bolted  in  position  so  that  its  shaft  is  parallel  to  the  face  qf  the  com- 
mutator and  the  grinding  wheel  just  clears  the  commutator.  It  saves  labor 
and  time  and  increases  the  life  of  the  commutator  threefold,  .-\mong  some 
users  arc  the  Iloltzer-Cabot  Electric  Company.  Brookline,  Mass.;  Canadian 
General  Electric  Company,  Limited,  Toronto.  Canada;  Caruthersville  Ice 
&  Light  Company,  Incorporated,  Caruthersville,  Mo.:  Tennessee  Lumber 
Manufacturing  Company.  Sutherland.  Johnson  County,  Tenn. :  Chambers 
Electric  Light  &  Power  Company.  Truro.  Nova  Scotia.;  Central  Massachu- 
setts Electric  Company,  Palmer,  Mass. ;  Samuel  J.  Shimer  &  Sons.  Milton. 
Pa.:  John  \"an  Benschoten.  Poughkeepsie,  N.  Y. ;  Kuebn  Electric  Com- 
pany,   Canton.    Ohio;    t.-Tn.-iu-   &   Company,   New   York  City. 


Association    or  I        mixatinc   Companies.      Secretary,    H.    C. 

Lucas.   loth  and  Sanson.  Sis..  Philadelphia.  Pa. 

.-\ssociation  of  Electric  Lighting  Engineers  of'  New  England.  Sec- 
retary, Wells  E.  Holmes.  308  Washington  St,  Newton,  Mass.  Annual 
meetings  held  in  Boston,  third  Wednesday  in  Ma;ch. 

-Association  of  Iron  ano  Steel  Electrical  Engineers.  Secretary. 
G.   H.   Winslow.   National  Tube  Company,  Pittsburg,  Pa; 

.■\ssociAiiON  OF  Railway  Telegraph  Superintenoents.  Secretary.  P. 
W.  Drew.  Room  511,  Harvester  Building.  Chicago.  Next  meeting. 
Montreal,  Que..  June  24.  2,?  and  J6.    190S. 

Canadian  Electrical  Association.  Secretary.  T.  S.  Young,  loi 
Confederation  Life  Building,  Toronto,  Ont. 

Canadian  Street  Railway  Association.  Secretary,  .Mian  H.  Roxce. 
48  King  St.  W.,  Toronto,  Ont. 

Central  Electric  Railway  Association.  Secretary.  W.  F.  Mu'.hol- 
land.   Indianapolis.'Ind. 

Colorado  Electric  Light.  Power  &  Railway  .Association.  Secretary. 
John   F.   Dostal,  405    17th   St.,   Denver,  Col. 

Electric  Club  of  Cle\'Eland.  Secretary.  Geo.  L.  Crosby,  i^jo 
Schofield  B'.iilding.  Cleveland.  Ohio. 

Electrical  Contractors'  Association  or  New  York  State.  Secretary. 
John  P.   Faure.  77  Water  St..  Ossining.  N.  Y. 
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EtzcTRiCAL  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary. Chas.  J.   Sutter,  1220  Pine  St..  St-  Louis,  Mo. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  209 
Slate  Street,  Room  1002,  Chicago.  Annual  meeting,  Chicago,  January, 
each  year. 

Electrical  Trades  Association  of  Canada.  Secretary.  Wm.  R. 
Stavely,   Royal  Insurance  Building,   Montreal,  Can. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederick  P. 
Vose.    Marquette    Building.    Chicago. 

Electrical  Trades  Association  of  Philadelphia.  Secretary,  -E.  A. 
Synimes.  810  Drexe!  Building,  Philadelphia,  Pa.  Meetings,  second  ard 
fourth  Thursdays  of  each  month. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott,  Claus  Spreckles  Building,  San  Francisco,  Cal.  Monthly 
meetings,  San  Francisco,  first  Thursday  of  each  month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  Yorjc. 
Board  of  Directors  meets  second  Friday  of  each  month. 

Empire  State  Gas  &  Electrical  Association.  Secretary,  Charles 
I!.   B.   Chapin.   154  Nassau   St.,   New  York. 

Engine  Builders'  Association  of  the  United  States.  Secretary. 
T.  1.  I-yle.  ,19  Corllandt  St..  New  York. 

Illinois  State  Electrical  Association.  Secretary,  H.  E.  Chubbuck, 
La  Salle,  111. 

Illuminating  Engineering  Society.  Secretary,  V.  R.  Lansingh, 
33  West  39th  St.,  New  York.  Sections  in  New  England,  Philadelphia, 
Pittsburg  and  Chicago.  Meetings  in  New  York,  second  Thursday  of  each 
month. 

Independent  Telephone  Association  of  Southern  Indiana.  Secre- 
tary. E.  W.  Landgrebe,  Huntingburg,  Ind. 

International  Association  op  Municipal  Electricians.  Secretary, 
Frank  P.  Foster,  Coming,  N.  Y.     Next  meeting,  Detroit.  Mich..  1908. 

International  Independent  Telephone  Association.  Secretary, 
Charles  West.     Next  meeting,  Chicago,  January  21,  22  and  23,  190S. 

Iowa  Electrical  Association.     Secretary,  W.  X.  Keiser,  Des  Moines,  la. 

Iowa  Independent  Telephone  Association.  Secretary,  C.  C.  Deering, 
Boone,  la.  Next  meeting,  Cedar  Rapids,  la.,  second  Tuesday, 
March,   1908. 

Iowa  Street  &  Interurban  .\ssoci.«ion.  Secretary,  L.  D.  Mathes, 
Dubuque,  la. 

Kansas  Gas,  Water  &  Electric  Light  Assochtion.  Secretary,  James 
D.   Nicholson,  Newton,  Kan. 

Kentucky  Independent  Association.  Secretary,  James  Maret,  Mount 
Vernon,  Ky.     Regular  meeting,  second  Tuesday  in  October  each  year. 

Massachusetts  Street  Railway  Association.  Secretary.  Charles  S. 
Clark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  August. 

Michigan  Electrical  Association.  Secretary.  A.  C.  Marshall,  Port 
Huron,   Mich. 

Missouri  Independent  Telephone  Association.  Secretary,  Houck 
McHenry,  Jeff<^son   City,   Mo. 

Mis.sou»i  State  Electric  Light  Association.  Sccrct-iry.  C.  7.. 
Pi.r5on,   St.  Charles,   Mo. 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,    Ind. 

National   Electric  Light   Association.      Secretary.   W.    W.   Freeman. 
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National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  94  Genesee  St.,  Utica,  N.  Y. 

National  Electrical  Trades  Association.  Secretary,  Fred  P.  Vose, 
1343  Marquette  Building,  Chicago. 

National  Interstate  Telephone  Association.  Secretary,  A.  L.  Tetu, 
Nashville,  Tenn.     Next  meeting,   Chicago,  January  21,   22   and  23,    190S. 

Nebraska  Electrical  Association.  Secretary,  William  Bradford. 
Lincoln,  Neb.     Next  meeting,   Omaha,  June,    1908. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St..  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each   month. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane.  12 
Pearl  St.,  Boston,  Mass.     Meets  last  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy.  33  West  39th 
St..  New  York. 

New  York  State  Independent  Telephone  Association.  Secretary. 
R.  M.  Eaton.  Niagara  Falls,  N.  Y. 

Northwestern  Electrical  Association.  Secretary,  Roger  N.  Kimball, 
Kenosha.  Wis.     Next  meeting.  Milwaukee,  January,  1908. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill. 
Greenville,  Ohio. 

Ohio  Independent  Telephone  Association.  Secretary,  Ralph  Reamer, 
Portsmouth,   Ohio. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers. 
Secretary,  F.  W.  Ballard,   104  Canal  St.,  Cleveland,  Ohio. 

Oklahoma  Electric  Light,  Railway  &  Gas  Association.  Secretary. 
Charles  W.   Ford,   Oklahoma  City,   Okla. 

Old  Time  Telegraphers'  &  Historical  Association.  Secretary,  John 
P.rant,   195  Broadway,  New  York. 

Pacific  Coast  Electrical  Transmission  Association.  Secretary. 
Samuel   G.   Reed,  Portland.  Ore. 

Pennsylvania  State  Independent  Telephone  Association.  Secretary, 
n.   E.  Bradley.    136  South  Second  St.,  Philadelphia,  Pa. 

Pike's  Peak  Polytechnic  Society.  Secretary,  E.  .A.  Sawyer.  Colorado 
Springs.  Col.     Meeting  second  Saturday  of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary. 
.\rthur  L.  Williston.  Pratt  Institute,  Brooklyn.  N.  Y. 

South  Dakota  Telephone  Association.  Secretary.  E.  R.  Buck. 
Hudson.  S.  D. 

Southwestern  Electrical  &  Gas  Association.  Secretary.  R.  B. 
Stichter.  Dallas.  Tex.     Next  meeting.  El  Paso.  Tex. 

Street  Railway -Accountants'  Association  of  .\merica.  Secretary. 
E.  M.  White.  Box  343.  Hartford,  Conn. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary. 
J.    H.    Pardee.    Canandaigua.    N.    Y. 

Vermont  &  New  Hampshire  Independent  Telephone  Association. 
Secretary,   G.   W.   Buzzell,   St  Johnsbury,   Vt. 

Vermont  Electrical  Association.  Secretary.  C.  C.  Wells.  Middle- 
bury.  Vt. 

Underwriters'  National  Electric  Association.  Secretary.  Electrical 
Committee.  C.  M.  Goddard.  55  Kilby  St..  Boston.  Mass.  Next  meeting. 
March.   190S. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Blopk, 
Chicago.  Regular  meetings,  first  Wednesday  of  each  month,  except 
January,  July  and  August  Annual  meeting,  first  Tuesday  after  Jan.  1. 
each   year. 
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.772.  SKALINC  FOR  ELECTRIC  .VPPARATUS;  James  R.  Baker. 
Arlington.  N.  J.  App.  filed  March  11.  1005.  A  device  for  prevcnt- 
mg  mercury  cnleiinji  the  scaling  off  tube  of  a  vacuum  lamp  and 
hreakin<j  the  same  in  transit.  Has  a  -Miall  b.nll  which  is  crowded 
into   the  tube  I)/  a   wire  comicclinri. 

Soj  .\PPARATfS  FOR  K.I.Kf  TRICAU.Y  OPERATING  W.\TER- 
TIGIIT  BfLKIIEAO  MOOKS;  Robert  II.  Kirk.  Cleveland.  Ohio. 
,\ni..  filed  Ai.ril  .■.•,  i^iK.  V  ...mpl.tc  installation  for  the  purpose  of 
...iitrnllinK  »al<r-tiKht  bnlkhfa"!  doors  (roni  .1  local  or  a  remote 
point  Includes  l„,ih  electric.-.!  .ircuils  and  1111  clianica;  c<Mislruction. 
X26.  ELECTRIC  TRAIN  I.ICIITINn  SYSTEM;  Waller  Scribner. 
Columbus,  Ohio  App.  filed  Jan.  12.  1907  System  for  liehlinji  a 
train  from  a  dynamo  carried  by  the  wheel  a«le»  and  including 
storage  batteries  with  aul..matic  means  for  ihifting  the  c.mncctinns 
to  accord  with  the  speed  and  direction  of  the  dynamo. 

i.»Si.  FUSE;  Frederick  W.  Young,  East  Orange.  \.  J  App.  filed 
March  14.  iQo?-  Provide,  a  fuse  which  will  open  the  circnii  in  any 
system  having  either  a  high  nr  a  low  voltage,  without  subjecting  Ihe 
internal  parts  thereof  to  any  flame,  the  arc  being  exiingmsbcd  as  soon 
;<.«  formed,  by  the  use  of  which  high-tension  systems  may  he  brought 
into  safer  limits, 

1.0O4.     SHAFT  OSCILL.ATOR;  Edwin  C.  Wright  Newport.  Ky.     App. 


filed  .\i.ul  .,...  •.')':-.  All  ironclad  magnet  is  embodied  in  attr.ietive 
relation  to  the  end  of  the  shaft  and  circuit-closing  means  is  arranged 
to  intermittently  energize  the  same  so  as  to  vibrate  said  shaft  The 
switch  is  controlled  by  the  combined  longitudinal  and  rotary  move 
ments  of  the  shaft. 
871,913.  TROLLEY  WHEEL  BEARING;  William  M.  Cascwell.  War 
rcn.  Pa.  App.  filed  lune  6.  IQ07.  The  trolley  wheel  bearing  has  an 
oil  cup  disposed  therein  so  as  to  prevent  the  oil  from  running  out 
of  the  bearing  when  the  trolley-  wheel  leaves  the  wire  and  the  pole 
flics  upwardly  t"  a  vertical  position. 

871.947.  PROCESS  FOR  THE  MANUFACTURE  OF  WHITE  LEAD: 
Frank  W.  Moriis.  Victoria,  British  Columbia.  Cinada.  App.  filed 
Dec  2f,  i9of).  Relates  to  a  process  for  manufacturing  carbonate  of 
lead;  produces  formic  acid  by  cicctrolylic  action  and  utilizes  said 
acid  in   the  subsequent   reactions. 

871.948.  PROCESS  FOR  THE  MANUFACTURE  OF  CYANID  OF 
POTASSIUM  OR  SODIUM;  Frank  W.  Morriu.  Victoria.  British 
Columbia.  Canad.!.  .Viip.  filed  Dec.  28.  1006,  Relates  to  modifications 
of  the  above  process  for  making  cyanid  of  potassium. 

871.060.  SK.NAMNG  SYSTEM;  Wilmer  W.  Salmon,  Buffalo.  N.  V. 
.\pp.  filed  .\ug.  29.  ivoi;  lletaiU  of  signal  system  having  sectionally 
energized  tr.ick  rails  and  folariz.  d  rel.iy-,  operated  by  the  short  cir- 
cuiting of  local  batteries  by  the  wheel  axles. 

871.970      SYSTEM    OF    MOTOR    CONTROL:    Emmett    W.    Stull.    N..r 
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Vol..  L,  St).  23. 


wtjwtl,  Oliio.  Apit,  filed  March  31,  1906,  Provides  for  cutting  out 
iimircd  or  di^aljlcd  niotnrs  from  a  circuit  without  affecting  the  action 
of  tiic  cdiurolltr  iii'on  the  leniaining  motors;  has  a  unitary  cut- 
nut  switch  for  cuttinK  ''»il  either  pair  oi  motors, 
1.971.  KIJCCTRIC  FUKXAC-K:  Kdward  R.  Taylor.  Pcnn  Yan,  N.  Y. 
App.  filed  Sept.  5,  1906.  Provides  a  furnace  adapted  to  work  on  a 
relatively  small  scale  when  desired.  Relates  to  a  previous  patent, 
<>3«.364- 

.994.  CABLK  TKRMIXAL  AND  .U'XCTIOX  BOX:  Krank  B.  Cook, 
('hicago,  111.  App.  filed  July  9,  it)u<i.  A  cable  terminal  comprising 
an  inclosed  box  made  of  sheet  metal,  a  removable  cover  for  the  front 
of  the  box,  suitable  fanning  strips  secured  to  the  rear  of  the  box.  and 
suitable  protective  devices  mounted  on  the  said  box  and  fanning 
strips. 

,994.  MKTil(ll)  Oh"  CLICAXSIXC  MKTAL:  Jean  Hawthorne.  New 
York,   X.    V.      .\)jp.   filed   March   j6.    1907.      Designed   to  clean   metals 


nieaub    for   protecting    operatorH*    ringing    leads   comprising 
sistance    relay    therein    which    is    norraalTy    inoperative. 


ting   the 


.S7:;,oo2.  RAILROAD  SKIX  \I,(XG  DKYICK;  Burns  S.  Miller.  Everett. 
Wash.  App.  fiU-d  .\1,L\  1.  I't..;.  Patentee  erects  a  barrier  at  a  point 
where  a  landsHdr  i^  nuiinTi.  mi.  and  has  mechanical  connection  tnere- 
from  to  an   adjartnt    ^riii.ii-liorc   signal. 

.872,022.  DOOR  FASTEXER  AND  OPENER;  Charles  Smith,  Boston. 
Mass.  App.  filed  April  24.  1907.  Relates  to  an  electric  lock  of  the 
type  in  which  the  key  is  concentrically  inserlablc  in  the  doorknob. 

-S-2.029.  MOLDING  RECEPTACLE;  James  S.  Stewart,  New  York, 
X.  Y.  App.  filed  June  29,  1906.  A  moldinK  receptacle  formed  essen- 
tially of  one  jiiece  of  porcelain  having  certain  metallic  clips  and  parts 
assembled  llierewith  and  which  is  adajJlerl  to  i»ropcrly  guide  the  cir- 
cuit wires  into  a  ])osition  to  make  the  connections  so  that  they  are 
always   accessible,   and  yet   conformable   to   the   insurance   regulations. 

.S7j,.,63.  SUPPORTING  AND  CONVEYING  APPARATUS;  Henry  L. 
Ilollis,  Chicago,  lU.  A]ip.  filed  May  22,  1906.  Supporting  and  con- 
veying mechanism  for  use  in  electrolytic  work  for  conveying  plates 
lo  be  treated  from  one  position  to  another.  Makes  use  of  a  trolley 
carrier   and   specially  constructed   tackle. 

872,065.  INCANDESCENT  LAMP  CLUSTER;  Harvey  Hubbell. 
Bridgeport.  Conn.  App.  filed  Oct.  13.  1905-  A  cluster  lamp  recep 
tacle  having  a  porcelain  body  with  radially  extending  holes  and  a 
centra!  cavity  with  a  metallic  washer  which  constitutes  a  common 
central   stud   terminal    for  the   lamps. 

^72.094.  TROLLEY  SECURING  DEVICE:  John  Szekeres,  Pittsburg. 
Pr\.  App.  filed  Aug.  23,  1907.  Patentee  has  a  comijlctc  rectangular 
frame  surrounding  the  trolley  wheel  with  upwardly  extending  swiv- 
eled   hooks   which   close  over  the   wire. 

.S7-?.i02.  ELECTRIC  STOP  FOR  ENGINES;  James  K,  Wright,  New 
York,  N.  V.  App.  filed  Feb.  4,  1907-  Relates  to  engine  governing 
mechanism    in    wliich    a   valve   operates    to    cut   off   the    steam    supply 


vhcn    the    speed 
limits. 


Mtlu 


ectK 


nd    predetermined 


,126.     MASSAGE    IMPLEMENT;    Ilcnry    G.    Hart,    Mount    Vernoi 
N.    Y.      App.    filed    May    15.    1905.      A   massage    implement    having 


a^e 


with 


iitial     rollers    and    connected 


Wcstficld,  N.  J.  App.  filed 
a  conical  plug  with  an  eccen- 
to  be  driven   into  binding  or 


evolubl 

electric  ci: 
M42.     RAIL    BOND;    Asa    H.    Moshe 

Jan.   17,   1907.     The  bond  is  received 

trie  hole  and  slotted  on  one  side  so 

wedging  relatio'i  on  the  bond. 
.143.     CONTROLLING   MECTIANISM   FOR   ELECTRIC   MOTORS; 

Martin    B.    McLauthlin,    Maiden,    Mass.      App.    filed    Sept.    22,    1902. 

Relates    to    a    complete    elevator    system,    including    winding    drums, 

brakes,   slack   cable  controller   and   pilot   circuits. 
.145.     PROTECTIVE  SHIELD   FOR  SKELETON   FRAME   BELLS; 

George    L.    Patterson.    New    York,    N.    Y.      App.    filed   July    11,    1907. 

A  bell    having   a   skeleton    frame   and   a    protecting  shield    with   means 

for   securing    the   same   at   the   back   of   the   frame.      A   water   shed   is 

provided   for   ilie   shield. 
,146.     ADJUSTMENT   FOR   CONTACTS;   George   L.   Patterson,   New 

York.    N.    Y.      App.    filed   July    11.    1907.      .\   construction   of   vibrator 


872,065. — Incandescent   Lamp   Cluster. 

member    vertically    slotted    to   contain    the 

Is  the  vibrator  screw. 
.14S.  ELECTROTHERAPEiriC  APPARATUS;  Nelson  U.  Rav- 
mond,  Brooklyn,  and  Toscph  C.  Vetter.  Coney  Island.  N.  Y.  App. 
filed  Aug.  24.  1905.  Elcctrotherapeutic  apparatus  for  home  use.  in- 
cluding cylindrical  casing  having  an  induction  coil  and  an  additional 
cylindrical  casing  containing  a  battery,  and  connected  so  as  to  form 
the   respective  terminals  of  a  circuit. 

,  - ,  COMBINED  CONTROLLER  AND  CIRCUIT  BREAKER: 
Will,  nil  M.  Scott.  Philadelphia.  P.i.  App.  filed  April  9.  1907.  Pro- 
■.u\r  .1  circuit  cuutroUer  in  combination  with  a  .'^lartin^  switch,  or 
vhich    shall    respond    durinjjt    the    starting    period    only    to 


vbich 


sp.Mul    dur 


for    slartMig 
tiing    period    to    currc 


cuts 
vhich 


high 
nd  a  low 
resistance   shunt   around    said    relay  and  controlled   thereby. 

M93-  ELECTROCAPILLARY  APPARATUS;  Axel  Orting,  Upper 
Totting,  England.  App.  filed  June  1,  1907.  Klectrocapillary  ap- 
paratus in  which  two  dis.similar  liquids  are  arranged  to  make  contact 
with  one  anothf  within^  capillary  pa-saKC.  and  in  which  an  electric 
current  is  adaotv'd  to  be  transmitted  or  electrical  impuUe>  passed 
from  one  liquid  to  the  other,  producing  a  displacement, *f  the  lir|uids 
and  their  meeting  .surface. 

M97.  ELECTRIC  SWITCHING  DEVICE;  James  A.  Poso',  Mid- 
lothian. Tex.  App.  filed  March  3,  1906.  Complete  electrical  track 
switch,  including  a  movable  trolley  section  displaced  by  the  wheel 
and  closing  or  opening  the  circuit  of  a  solcnoio.  which  has  contactb 
for  energizing  either  of  a  pair  of  electromagnets  operating  the  switch 
point. 

:,204.  APPARATUS  FOR  FUMIGATING  TELEPHONE  INSTRU- 
MENTS; Louis  I.  Shrader,  New  Albany.  Ind.  App.  filed  May  29. 
J  907.  A  fumigator  for  telephone  instruments  comprising  a  casing 
provided  with  a  receptacle  for  a  fumigating  agent,  and  also  haviag 
an  opening  for  the  mouthpiece  of  a  telephone  transmitter,  the  said 
casing  being  adapted  lo  be  locked  to  and  carried  by  the  trannmtttcr 
head  through  the  intermediary  of  said  mouthpiece,  and  said  casing 
also  having  an  opening  for  embracing  the  telephone  receiver  body 
with  the  her-ring  end  thereof  interior  to  the  casing. 

!,2o8.  INCLOSED  RESISTANCE:  Henrj-  J.  Wicgand.  Milwaukee. 
Wis.  App.  filed  Oct.  30,  1905.  The  resistance  wire  is  wound  on  a 
hollow  insulating  core  and  embedded  in  plastic  material  within  a 
sheei-mctal  casing, 

r,2op.  INCLOSED  RESISTANCE:  Henry  J.  Wiegand,  Milwaukee. 
Wis.  App.  filed  Oct.  30.  I905'  An  inclosed  resistance  comprising  a 
resistor,  a  casing  therefor,  and  an  insulating  supporting  member 
having    said   casing   carried    thereby. 

.213.  BATTERY  SUPPORT  FOR  AUTOMOBILES;  Samuel  R. 
Bailey.  Amesbury.  Mass.  App.  filed  Jan.  4.  1907.  The  battery  box 
depends  from  the  automobile  chassis  by  four  depending  links  having 
ball-bearing  connectioos  at  their  ends.  The  links  are  spring  extensi- 
ble to  furnish  a  yielding  support  for  the  battery. 

.215.  .\UTOM.VriC  ELECTRIC  SW  ITCH; '  William  L.  Bliss. 
Brooklyn.  N.  Y.  App.  filed  Tan.  6,  1905-  -\  car-lighting  system 
operated  from  a  dynamo  on  the  wheel  axles  and  having  a  storage 
battery  permanently  bridged  across  the  line  and  a  cut-out  switch  for 
interrupting  the   scries  circuit  of  tfie  dynamo. 

:,2i6.  INSULATOR;  Homer  D.  Bodlcy,  Stanley.  N.  Y.  App.  filed 
Feb.  27,  1907.  The  insulator  is  provided  with  an  overhanging  ledge 
constituting  a  jaw  with  which  co-operates  a  movable  jaw  iini^elled 
by  a  cam  wedge. 

.228.  QUADRUPLEX  TELEGRAPH  SYSTEM;  John  J.  Ghcgai., 
Newark,  X.  J.     App.  filed  July  25,   1907-     A  plan  for  overcoming  the 


,71.     MEANS      FOR      PROTECTING      OPERATORS'      RINGING 
LEADS;    William  W.    Dean,  Elyria,  Ohio.      App.    filed   April    7.    1906 


872.209. — Inclosed     Uc>.i>t 


false  signal  of  a  quadruplex  telegraph  system.  Has  means  controlled 
by  tire  armature  of  the  neutral  relay  to  momentarily  open  the  local 
sounder  circuit  of  the  neutral  relay  lo  prevent  false  signal. 
872,251.  ELECTROMAGNETIC  POVVER  GENERATOR;  Joseph  L. 
Potter,  Indianapolis,  Ind.  App.  filed  July  16.  1906.  Relates  to  power 
generators  of  the  type  in  which  a  single  armature  is  employed  to 
operate  opposite  to  a  plurality  of  electromagnets  to  be  influenced 
first  by  one  or  more  of  the  electromagnet's  and  then  in  succession  bv 
the  others. 

872.283.  IXC.VXDESCENT  LAMP  SOCKET:  Gilbert  \V.  •CK)odridge. 
Bridgeport.  Conn.  .\np.  filed  July  jo.  1907.  Has  the  parts  which 
arc  usually  connected  bv  a  bayonet  joint,  both  corrugated  and 
telescoping   together   and   having   means  by  which   they   interlock. 

872.284.  TRANSMITTER;  Rasmus  Hanse.  Chicago.  111.  .\pp.  filed  Dec. 
3,  1902.  In  a  telephone  transmitter,  the  combination  of  a  chamber 
for  granular  material,  carried  by  the  casing,  a  main  diaphragm  situ- 
ated behind  nid  chamber,  a  supplemental  diaphragm  carrying  an 
electrode  located  in  said  chamber,  and  a  connection  between  the  main 
and    supplementaL  diaphragms,    substantially   as  described. 

872,289-  CONTROLLING  MECHANISM  FOR  ELECTRIC  MOTORS; 
Edward  D.  Lewis,  Elmira.  N.  Y.  App.  filed  June  18.  1007.  Provides 
means  by  which  the  motor  field  will  be  saturated  in  advance  of  the 
armature,  the  armature  being  entirely  cut  out  during  this  initial 
saturation  of  the  field  so  as  to  produce  a  quick  and  strong  start- 
ing torque. 

872,293.  RINGING  DEVICE  FOR  TELEPHONE  EXCHANGES: 
William  W.  De.in.  Elyria.  Ohio.  App.  filed  Aug.  S.  1906.  An 
automatic  rin^ng  device  for  telephone  systems,  comprising  a  ringing 
relay  having  line  and  generator  connections,  an  oiterator's  key  adapted 
to  momentarily  close  the  relay  circuit,  short-circuit  contacts  con- 
trolled by  the  relay  so  that  when  energized  it  will  lock  itself,  and 
non-inductive  :neans  controlled  by  the  wanted  subscriber  to  break 
the    relay    locking   circuit,    substantially   as    described. 

872,298.  MEANS  FOR  AUTOM.\TICALLY  CONTROLLING  ELEC- 
TRIC MOTORS:  H.  Ward  Leonard,  Bronxville.  N.  Y.  App.  filed 
Jan.  28.  1902.  Renewed  July  10,  1905.  The  combination  of  an 
electro-mot ivc  force  in  series  with  the  armature  of  the  motor  and  a 
regulator  controlled  by  the  work  for  automatically  controlling  the* 
elect  ro-m(>t  ivc  force  of  said  source  to  automatically  increase  or 
decrease  the  speed  of  tlic  motor  to  meet  the  requirements  of  3 
^variable    duty.  * 

87-300.  ELECTRICAL  MF„^SURING  INSTRUMENT;  Paul!  Mac- 
Gahan,  Pittsburg.  Pa.  App.  filed  Oct.  iS.  1005.  Provides  a  single 
i>ortable  instnimcnt  for  measuring  the  drop  in  potential  and  the 
■  1  an  incandescent   lamp. 
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Electrical  E.xport  Trade. 

The  general  conditions  of  electrical  export  trade  continue 
satisfactory  as  revealed  by  the  ligures  for  October.  It  would 
appear  that  for  the  ten  months  ending  with  October  this  year 
the  total  electrical  exports  were  $14,864,463  as  compared  with 
$13,813,822  in  1906.  This  is  a  gain  of  over  $1,000,000.  It 
was  all  in  heavier  electrical  machinery,  as  instruments  fell  off 
about  $140,000,  while  machinery  increased  from  $7,010,068  to 
$8,197,143- 


The  details  for  October  itself  bear  more  direct  evidence  of 
the  slackening  noted  during  the  second  half  of  the  year. 
Electrical  machinery  for  the  month  increased  from  $743,749  to 
$767,016  and  electrical  apparatus  and  instruments  fell  off 
from  $863,287  to  $690,898.  It  will  thus  be  seen  that  the  ten 
months'  loss  in  apparatus  is  concentrated  wholly  in  October. 
But  it  is  to  be  borne  in  mind  that  October  in  1906  gave  some 
very  excellent  and  exceptional  figures,  far  above  the  monthly 
average.  The  loss  was  again  almost  wholly  in  shipments  to 
the  United  Kingdom,  the  falling  off  being  from  $222,900  down 
to  the  remarkably  small  amount  of  $54,161.  On  the  other 
hand,  Brazil  showed  a  gain  from  $51,896  to  $174,057.  In 
heavy  electrical  machinery,  the  gains  were  well  distributed  for 
the  month  and  period,  but  Mexico  made  a  big  jump  of  $120,000 
for  the  month  and  nearly  half  a  million  for  the  ten  months. 
In  other  words, 'there  is  all  around  encouragement  for  the 
pushing  of   trade   abroad,  on   the   lower   range  of   prices. 


Annual  Report  of  the  British  Institution  of 
Electrical  Engineers. 
The  report  of  the  Council  of  the  Institution  of  Electrical 
Engineers  for  the  year  ending  in  1907,  suggests  some  interest- 
ing comparisons  between  the  Institutions  of  Electrical  Engineers 
in  England  on  the  one  hand,  and  in  the  United  States  on  the 
other.  In  regard  to  membership,  the  English  Institution 
still  maintains  the  lead,  its  total  membership  being  5945  in 
1907,  as  against  some  5100  in  the  .\merican  Institute.  On  the 
other  hand,  the  British  membership  is  growing  at  the  rate 
of  oitly  2^2  per  cent  per  annum,  whereas  the  American  member- 
ship list  is  growing  at  a  much  more  rapid  rate,  so  that  the 
American  list  seems  likely  to  overtake  the  British  list  in  the 
near  future.  In  London,  the  membership  is  djvided  with  a 
fair  degree  of  uniformity  between  members,  associate-members, 
associates  and  students;  whereas,  wilh  us,  only  about  one- 
eighth  of  the  list  consists  of  members,  a  somewhat  similar 
fraction  being  students,  while  the  bulk  of  the  list  consists  of 
pure  associates.  Each  of  the  Institutions  maintains  branches. 
In  the  British  Institution  five  arc  in  the  British  Islands  and 
one  in  South  .\frica.  In  the  American  Institute  there  arc 
more  than  30  branch  organizations,  one  of  which  is  in  Toronto. 


The  Briti-ih  Institution  dispensed  no  less  than  nine  annual 
premiums,  in  addition  to  five  students'  premiums.  .Since  there 
were  only  fourteen  papers  read  during  ihc  year,  it  is  evident 
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that  a  large  percentage  of  papers  may  reasonably  expect  to  meet 
with  a  premium.  If  there  were  only  a  few  more  premiums 
annually  awarded,  it  might  be  hard  for  an  author  to  avoid 
receiving  such  an  award.  Nevertheless,  the  annual  premium, 
within  due  limitations,  no  doubt  constitutes  a  valuable  incentive 
and  index  to  the  value  of  papers  contributed.  This  feature 
might  be  adopted  with  advantage  by  the  American  Institute. 
The  British  Institution  publishes,  as  an  appendix  to  its  report, 
a  useful  list  of  technical  proceedings  and  journals  kept  on  file 
in  its  library.  Of  these,  among  foreign  transactions,  14  are 
from  the  United  States,  7  from  France,  5  from  Germany, 
3  from  Canada,  and  7  others  collectively  among  Belgium, 
Holland,  Italy,  Russia  and  Sweden.  Among  foreign  technical 
periodicals,  15  are  from  America,  17  from  Germany,  10  from 
France,  4  from  Italy  and  6  others  in  all,  from  Austria,  Den- 
mark, Holland,  Spain  and  Switzerland.  If  we  assume  that  all 
the  important  publications  from  each  country  are  kept  on  file, 
it  follows  that  American  representation  is  well  maintained. 
A  perusal  of  the  report  brings  into  clear  recognition  the  fact 
that  national  engineering  organizations  are  not  only  potent 
factors  for  national  development,  but  also  powerful  forces 
directed  to  international  cooperation. 


Spark  Coils. 

We  are  glad  to  present  to  our  readers  Professor  Springer's 
paper  (page  1 163)  on  the  design  and  operation  of  spark  coils. 
The  whole  subject  is  a  somewhat  intricate  one  which  has  been 
much  neglected,  and  Professor  Springer's  comparatively  simple 
analysis  of  the  problem  is  most  timely.  The  fundamentals 
of  spark  coil  design  arc  to  produce  a  spark  carrying  the 
requisite  energy  and  to  do  it  at  the  smallest  practicable  outlay 
of  energy,  if  the  source  ot  supply  is  a  battery.  When  a  mag- 
neto is  used  for  ignition  the  output  is  of  secondary  importance, 
since  the  energy  delivered  by  the  machine  is  generally  small 
with  respect  to  the  constant  losses,  and  from  any  point  of  view 
is  insignificant.  The  starting  point  is  then  output  of  energy  in 
the  spark  necessary  to  secure  good  ignition.  This  is  certainly 
rather  variable  according  to  the  design  and  location  of  the 
spark  plug  and  the  circumstances  of  its  use.  For  the  ordinary 
four-cycle  engine  with  gasoline  as  fuel.  Professor  Springer  esti- 
mates the  required  energy  in  a  touch-spark  as  0.04  watt-second, 
running  up  to  o.i  watt-second  in  starting.  The  energy  required 
with  the  more  common  jump-spark  he  does  not  state,  save 
that  in  general  it  may  be  rather  less  than  with  a  touch-spark, 
since  the  latter  gets  but  one  try  at  ignition  as  against  several 
given  by  the  vibrator.  Obviously,  however,  it  is  advantageous 
to  make  each  spark  powerful  enough  to  do  the  work,  else  the 
timing  in  a  fast-running  engine  will  be  uncertain.  An  engine 
running  at  20  or  so  revolutions  per  second  cannot  wait  long  for 
an  effective  spark. 


Given  the  energy  required  in  the  spark,  one  can  go  about 
providing  it  intelligently,  since  this  energy  must  be  stored  in 
the  circuit  and  is  directly  proportional  to  the  inductance  an*  to 
the  current  squared.  Professor  Springer's  equations  give  simple 
means  of  calculating  from  this  requirement  the  relations  of 
inductance,  resistance  and  e.  m.  f.  of  supply  desirable  in  any 
particular  case.  An  examination  of  the  conditions  shows  im- 
mediately the  way  in  which  the  requirements  for  good  service 
are  constantly  violated.  A  given  coil  requires  for  maximum 
effect  a  particular  value  of  the  applied  e.  m.  f.  at  its  terminals. 


If  this  is  not  available,  either  from  too  few  cells  or  cells  of 
too  high  resistance,  there  is  bound  to  be  trouble.  An  increase 
in  current  fattens  the  spark,  it  is  true,  but  runs  out  the  battery 
and  may  put  the  vibrator  out  of  action  or  even  damage  the 
insulation  of  the  coils.  ¥or  Ijattery  work  it  is  desirable  to 
work  the  cells  as  efficiently  as  possible  to  secure  long  life,  and 
this  demands  arranging  the  battery  to  suit  the  particular  coil 
it  is  to  operate.  If  one  takes  any  convenient  coil  and  the 
first  battery  he  can  lay  his  hands  on,  he  has  no  reason  to  com- 
plain if  the  results  are  downright  bad.  Professor  Springer 
goes  at  some  length  into  the  general  characteristics  of  induc- 
tjon-coil  design  with  respect  to  the  size  and  shape  of  core, 
details  which  are  both  theoretically  and  practically  interesting. 
Touch-spark  coils  and  non-vibrating  jump-spark  coils  require 
somewhat  different  design  from  coils  to  be  used  with  vibrators, 
while  the  former  two  also  have  distinctive  differences.  The 
vital  point  in  coils  of  the  ordinary  type  is  the  vibrator,  on  which 
depends  the  sharpness  of  the  break  and  the  effectiveness  of  the 
resulting  spark.  The  condenser  also  must  be  exactly  propor 
tional  to  the  coil  and  its  vibrator  in  order  to  give  the  best 
action. 


In  view  of  the  investigation  reported  by  Professor  Springer 
it  is  time  for  coil  builders  to  bestir  themselves  and  to  produce 
coils  which  have  definite  characteristics  and  known  conditions 
of  maximum  efficiency.  The  sparking  apparatus  is  vital  in 
its  importance  and  ought  to  be  worked  out '  with  the  utmost 
pains.  The  requirements  in  automobile  work  are  particularly 
severe  on  account  of  the  increasing  demand  for  output  at  the 
battery  and  the  lack  of  reliable  batteries.  It  is  not  so  i..'.icb 
that  the  batteries  are  poor,  as  that  they  are  often  ill-adapted  .q 
the  particular  work  demanded  of  them.  It  ought  to  be  possible 
by  careful  design  to  produce  a  sparking  system  really  suited 
to  the  required  work,  and  making  much  less  severe  demand  on 
the  batteries  than  the  helter-skelter  combinations  too  frequently 
found.  The  saving  in  zinc  might  not  be  much,  but  the  lessened 
wear  and  tear  upon  the  disposition  would  be  worth  the  price. 


The  "  Concentric  "  Method    of    Teaching    Elec- 
trical Engineering. 

One  of  the  papers  read  before  the  last  convention  of  the  Ameri- 
can Institute  of  Electrical  Engineers  was  on  the  so-called  "con- 
centric" method  of  teaching  electrical  engineering,  by  Prof.  V.' 
Karapetoff.  In  brief,  the  gist  of  this  method  consists  in 
making  outline  courses  on  broad  engineering  methods  precede 
the  auxiliary  sciences  of  mathematics,  mechanics,  chemistry 
and  physics.  In  regard  to  teaching,  as  in  regard  to  individual 
tastes,  there  is  no  complete  agreement  in  detail.  If  we  can 
agree  on  broad  principles,  we  should  be  content.  This  is  a 
necessary  consequence  of  the  fact  that  no  two  individual 
instructors  have  the  same  mental  methods,  or  mental  stand- 
points ;  and  moreover,  no  two  students  have  the  same  mental 
methods,  equipments,  experiences  or  receptiveness.  All  that 
can  be  hoped  for  in  any  educational  establishment  is  such  a 
course  of  studies  as  may  be  adapted  to  the  average  individual 
student,  so  that  the  best  general  result  may  be  secured.  The 
paper  here  considered  will  no  doubt  meet  with  assent,  so  far 
at  least,  as  the  proposition  that  students  should  not  be  forced 
to  take  preparatory  courses  in  engineering  when  the  subjects 
of  these  courses  are  purely  theoretical  and  entirely  remote  from 
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practical  applications.  The  reasons  for  this  belief  are  not 
merely  that  such  theory  is  not  proper  training  for  a  man  who 
is  to  have  practical  life  work,  but  also  that  the  interest  of  the 
student  is  seldom  aroused  by  such  abstract  study;  and  unless 
the  student's  interest  can  be  excited  and  maintained,  the  edu- 
cational value  of  any  course  of  study  can  be  but  little. 


to  turn  out  men  equally  fitted  not  only  for  every  grade  of 
engineering  work  from  designing  engineer  to  generating  room 
attendant,  but  also  for  the  quasi-technical  and  non-technical 
positions  which  the  electrical  industry  holds  open  to  graduates. 


All  will  probably  agree  that  an  engineer  should  receive  a  good 
general  training  for  the  practical  management  of  machinery, 
with  an  adequate  knowledge  of  the  laws  and  properties  of  the 
same,  and  should  be  trained  in  sUch  a  manner  that  his  mind 
will  be  interested,  aroused  and  normally  developed  by  regular 
e.xercise.  Differences  of  opinion  arise  as  to  the  best  method 
of  securing  this  training.  The  difficulty  with  the  method  defined 
in  the  paper  here  considered  is  that  the  preliminary  outline  of 
engineering  studies,  entered  upon  before  mathematics,  mechanics 
and  physics  have  been  developed,  may  become  so  elementary 
and  descriptive  as  to  be  almost  popular  discourses,  and  not 
call  for  sufficient  mental  effort  from  the  student,  however 
much  they  may  interest  and  divert  him.  This  is  just  the  oppo- 
site extreme  to  the  system  held  up  to  criticism  by  the  paper — 
that  is,  long,  difficult  courses  which  seem  to  have  no  useful 
applications,  which  call  for  much  mental  labor  but  which  do 
not  produce  the  requisite  mental  development  owing  to  lack  of 
stimulus  and  interest.  It  really  makes  very  little  difference 
as  to  the  course  of  study  nominally  followed,  if  the  mode  of 
treatment  be  properly  selected.  In  the  hands  of  good  in- 
structors, mathematics,  mechanics,  physics  and  chemistry  for 
engineering  students  may  be  full  of  applications,  replete  with 
practical  interest,  and  of  stimulus  to  the  student.  On  the  other 
hand,  in  the  hands  of  good  instructors  the  outline  concentric 
engineering  courses  recommended  by  th«  paper  would  contain 
ample  material  for  mental  application.  In  either  case  if  the 
methods  used  are  imperfect  the  results  will  be  defective — in  the 
concentric  method  due  probably  to  vapidity,  in  the  ordinary 
method,  due  probably  to  sterility.  In  teaching,  it  is  as  in 
soldiering,  sailoring  or  any  other  walk  in  life;  the  individual 
men  who  carry  on  the  business  are  of  more  consequence  than 
the  names  of  the  methods  they  adopt. 


It  appears  to  us  that,  until  a  differentiation  is  made  in 
technical  education  to  accord  with  the  widely  different  careers 
which  are  open  to  graduates,  no  entirely  satisfactory  system  of 
instruction  can  be  formulated.  As  it  is,  the  course  which 
would  best  meet  the  views  of  the  manufa'-turer  might  be  thought 
quite  defective  by  the  consulting  engineer  or  central-station 
manager;  and  most  parents  will  patronize  that  course  which 
promises,  through  its  practi-ral  training,  a  wage-earning  status 
upon  graduation,  and  will  consider  too  "theoretical"  a  course 
which  imparts  only  the  principles  upon  which  subsequent 
engineering  practice  must  be  based.  The  present-day  system  of 
technical  education  seems,  in  fact,  to  be  largely  a  compromise 
to  meet  divergent  lay  views  having  an  influence  on  college 
enrollment,  and  its  discussion  under  these  circumstances  along 
purely  educational  lines  cannot  be  otherwise  than  somewhat 
academic  until  the  differentiation  above  referred  to  fakes  shape 
as  a  policy.  This  stage  of  evolution  has  already  been  reached 
in  Germany,  France  and  other  European  countries,  where  dif- 
ferent classes  of  schools  solve  the  problem  now  before  those 
American  colleges  which  endeavor,  by  means  of  a  single  course, 


Ionization  in  Air  Within  Closed  Metallic  Vessels. 

Dry  air,  although  electrically  brittle,  and  not  capable  of  with- 
standing much  electric  stress,  is  nevertheless  perhaps  the  best 
insulating  substance  we  know  of,  and  fortunately  there  is 
plenty  of  it  gratis.  Text  books  on  electricity,  only  a  few  years 
old,  put  air  not  only  at  the  head  of  the  list  of  insulating 
substances,  but  also  as  of  infinite  resistivity.  Whenever  an  air- 
insulated  brass  sphere,  supported,  say,  by  a  quartz  fiber,  was 
observed  to  lose  its  electric  charge,  the  leak  was  always  at- 
tributed to  the  imperfections  of  the  quartz  thread,  and  not  to 
the  unblemished  air,  in  much  the  same  fashion  as  the  old 
doctrine  that  a  king  could  do  no  wrong,  but  occasionally  a 
prime  minister,  acting  on  a  king's  order,  might  do  enough  wrong 
to  undergo  capital  punishment.  More  recent  investigations 
concerning  the  insulating  properties  of  air,  especially  since  the 
discovery  of  radium  emanation,  have  led  to  the  unavoidable 
conclusion  that  air,  after  all,  does  leak  electrically,  even  under 
very  low  pressures.  It  is  now  supposed  that  molecules  of  air 
are  not  the  delinquents  in  the  process  of  leakage,  but  that 
disrupted  molecules  carry  off  the  electrical  charge.  It  is  also 
believed  that  a  number  of  agencies  may  disrupt  air  molectiles, 
or  ionize  them,  into  positive  and  negative  individual  atomic  con- 
stituents. Among  these  agencies  are  radium,  ultra-violet  light, 
and  high  electric  stresses  producing  high  molecular  velocities. 
On  this  theory,  a  spark  discharge  maj'  be  popularly  regarded  as 
ionization  run  wild,  hordes  of  quiet,  respectable  neutral  air- 
molecules  having  been  very  suddenly  bombarded  into  disruption, 
and  the  divorce  of  positive  and  negative  ionic  constituents  that 
rush  like  so  many  charged  pithballs  to  carry  on  an  electric 
discharge.  Beyond  a  certain  intensity  in  electric  stress,  nothing 
produces  ions  in  air  so  rapidly  as  other  ions,  the  collisions  of 
these  little  active  pithballs  knocking  the  union  and  sobriety 
out  of  many  neighboring  molecules.  Below  this  critical  value 
of  electric  stress,  the  collision  velocities  are  insufficient  to  affect 
much  molecular  instability,  and  the  number  of  free  ions  per 
cubic  centimeter  of  air  is  very  small.  In  spite  of  all  precautions, 
however,  there  are  always  a  few  ions  present  in  air,  even  when 
the  air  is  inside  a  metal  chamber  with  thick  walls. 


The  last  number  of  The  Physical  Rcficzc  contains  a  paper 
by  T.  Frederick  McKeon  on  the  variation  of  ionization  in  air. 
The  results  described  in  the  paper  show  that  the  air  contained 
between  two  large  metallic  cylinders,  kept  scaled  and  undis- 
turbed, undergoes  a  steady  change  either  of  increase  or  decrease 
of  ionization,  associated  with  a  periodic  change  making  one 
cycle  in  12  hours  or  two  cycles  a  day,  like  the  ocean  tides. 
Whereas,  however,  the  tide  cycle  is  about  12  hours  and  2C 
minutes,  the  ionization  cycle  within  these  closed  metallic  vessels 
was  apparently  not  to  be  distinguished  from  12  hours,  sug- 
gesting, therefore,  solar,  rather  than  lunar  influence.  The 
maxima  occurred  shortly  before  noon  and  midnight,  but  these 
maxima  did  not  develop  at  precisely  corresponding  times  daily. 
The  periodic  change  was  noticeable,  no  matter  what  the  metal 
from  which  the  cylinders  were  constructed.  It  is  suggested  that 
the  effect  is  due  to  the  sun's  light  ionizing  the  earth's  atmos- 
phere, and  so  shifting  the  earth's  electric  field  twice  daily. 
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The  New   British   Patent  Law. 


A  new  patent  at\d  designs  act  comes  into  force  in  Great 
Britain  on  Jan.  I,  1908.  There  are  various  changes  of  impor- 
tance in  the  law,  of  which  an  abstract  reaches  us  from  Mr. 
Ernst  Zappert,  of  London. 

The  Comptroller  of  the  Patent  Office  may  require  samples 
and  specimens  to  be  furnished  before  the  complete  specification 
is  accepted.  The  Comptroller  may  refuse  to  grant  a  patent  if 
he  is  satisfied  that  an  invention  has  been  wholly  and  specifically 
claimed  in  any  specification  to  which  the  oflficial  investigation 
has  extended.  Such  refusal  is  subject  to  appeal  which  may 
be  made  to  the  law  officer. 

The  period  within  which  a  sealing  fee  should  be  paid  may  be 
extended  to  such  time  as  may  be  prescribed.  This  condition 
is  applicable  to  patents  which  have  lapsed  owing  to  the  omis- 
sion to  pay  the  sealing  fee  within  the  proper  time  prior  to  the 
commencement  of  the  Act. 

Where  an  a^iplicant  has  made  application  for  two  or  more 
patents,  with  provisional  specifications,  and  which  are  modifica- 
tions one  of  the  other,  and  the  Comptroller  is  of  opinion  that 
the  whole  of  such  inventions  are  such  as  to  constitute  a  single 
invention,  he  may  accept  one  complete  specification  in  respect 
of  (he  whole  of  such  applications  and  grant  a  single  patent 
thereon.  In  this  case  the  patent  will  bear  the  date  of  the 
earliest  application.  This  is  important  to  inventors,  and  it  is 
obvious  that  as  the  cost  of  provisional  protection  is  but  a 
small  part  of  the  cost  of  a  patent,  an  inventor  can  put  in  a. 
provisional  specification  for  a  new  idea,  and,  as  the  invention 
develops,  add  further  provisional  specifications  from  time  to 
time  during  the  term  of  provisional  protection,  finally  covering 
the  whole  by  one  complete  specification. 

A  patentee  under  the  new  act  will  have  the  privilege  of 
applying  for  a  Patent  of  .\ddition  for  any  improvements  or 
modifications  for  which  he  has  already  obtained  a  patent,  but 
such  patent  of  addition  will  expire  with  the  original  patent. 
He  will  have  the  advantage,  however,  of  having  to  pay  only 
one  set  of  renewal  fees.  This  is  an  addition  to  the  English  law 
very  similar  to  the  conditions  applying  to  patents  in  France, 
Germany  and  some  other  countries,  where  patents  of  addition 
have  long  been  granted. 

Where  a  patent  has  become  void  owing  to  the  non-payment 
of  fees,  the  Comptroller  may  in  certain  cases  restore  the  patent. 
It  must  be  shown  that  the  omission  to  pay  the  renewal  fee* 
was  unintentional  and  no  undue  delay  must  occur  in  applying 
for  the  patent  to  be  restored. 

In  addition  to  the  grounds  hitherto  existing  a  patent  may 
now  be  revoked  if  it  is  shown  that  the  reasonable  requirements 
of  the  public  with  respect  to  a  patented  invention  have  not  been 
satislicd,  but  such  revocation  will  not  be  made  before  the  ex- 
piration of  three  years  from  the  date  of  the  patent,  or  if  the 
patentee  gives  satisfactory  reasons  for  his  default  in  not  work- 
ing the  patent,  etc.  The  Comptroller  may  also  revoke  a  patent 
upon  the  application  of  any  person  who  would  have  been 
entitled  to  oppose  the  grant  of  the  patent,  and  upon  any  of  the 
grounds  upon  which  it  might  have  been  opposed,  but  suijji 
application  must  be  made  within  two  years  of  the  date  of  the 
patent. 

A  patent  may  also  be  revoked  if  it  is  proved  that  the  patented 
article  or  process  is  manufactured  or  carried  on  exclusively 
or  mainly  outside  the  United  Kingdom,  .\pplication  for  revoca- 
tion upon  this  ground  may  be  made  after  four  years  from  the 
date  of  the  patent,  but  not  less  than  one  year  after  the  passing 
of  the  act.  Unless  the  year  and  number  of  the  patent  are 
applied  to  the  patented  article,  notice  is  not  deemed  to  have 
been  given  of  the  existence  of  a  patent. 

Subject  to  any  contract  to  the  contrary,  where  a  patent  is 
granted  to  two  or  more  persons,  each  of  such  persons  is  entitled 
to  use  the  invention  for  his  own  profit  without  accounting  to 
others,  but  is  not  entitled  to  grant  a  license  without  their  con- 
sent. In  case  of  the  death  of  one  of  joint  patentees  his  bene- 
ficial interest  in  the  patent  will  go  to  his  personal  representa- 
tives as  part  of  his  personal  estate. 


Opportunities  in  the  U.  S.  Civil  Service. 

The  United  States  Civil  Service  Commission  announces  an 
examination,  open  to  American  citizens,  on  Jan.  8,  1908,  at  the 
places  mentioned,  to  secure  eligibles  from  which  to  make  certi- 
fication to  fill  the  following-named  vacancies,  and  vacancies 
as  they  may  occur  in  the  Indian  Service  in  the  engineering 
positions  indicated  below :  Engineer,  $720  per  annum,  Mes- 
calero  Agency,  N.  M.  The  person  to  be  appointed  to  this 
position  should  be  qualified  to  operate  steam  engines,  boilers, 
pumps,  dynamos  and  electric  light  apparatus.  Examination  in 
branches  I  and  2  is  required  for  this  position.  Engineer,  $720 
per  annum,  Zuni  School,  N.  M.  The  person  appointed  to  this 
position  should  be  qualified  to  operate  boilers,  steam  engines 
and  pumps.  Examination  in  branch  i  is  required  for  this 
position.  Engineer,  $720  per  annum.  Riverside  School,  Okla. 
The  person  appointed  to  this  position  should  be  qualified  to 
operate  steam  engines,  boilers,  pumps,  a  steam-heating  plant, 
etc.,  and  should  have  had  experience  in  the  management  of 
electric  light  apparatus.  E.xamination  in  branches  I  and  2 
is  required  for  this  position.  Assistant  engineer,  $720  per 
annum,  Salem  School,  Ore.  The  person  appointed  to  this 
position  should  be  qualified  to  operate  boilers,  steam  engines, 
pumps,  dynamos  and  electric  light  apparatus,  and  a  steam- 
heating  plant.  Examination  in  branches  I,  2,  and  3  is  required 
for  this  position. 

Owing  to  the  widely  varying  conditions  in  the  various  schools 
and  agencies  of  the  Indian  Service  general  engineering  exami- 
nations will  be  given  under  the  following  separate  branches. 
An  applicant  may  take  one  or  more  than  one  of  these  in  his 
discretion.  The  prospects  of  appointment  will  be  increased 
by  successfully  passing  more  than  one  of  the  branches  indicated. 
.\pplicants  should  fully  indicate  in  their  applications  the  particu- 
lar branch  or  branches  in  which  they  desire  to  be  examined, 
and  should  state  as  definitely  as  possible  the  experience  they 
have  had  which  would  tend  to  qualify  them  in  the  branches 
selected. 

The  salaries  are  $480  to  $1,000  per  annum.  The  majority 
of  the  appointments,  however,  are  made  at  salaries  of  $720, 
$840  and  $900  per  annum.  The  age  limit  is  20  years  or  over 
on  the  date  of  the  examination.  Two  days  will  be  required 
in  case  more  than  three  branches  are  taken.  .\ppIication 
should  be  made  at  once  for  forms,  etc.,  to  the  U.  S.  Civil 
Service  Commission  at  Washington,  or  to  the  local  boards.  A. 
synopsis  of  the  branches  of  examination  is  given  below : 

Branch  i,  steam  engineering;  time  allowed, 3  hours.  Subjects: 
I.  Practical  questions  (covering  installation,  repair  and  opera- 
tion of  boilers  and  steam  engines,  and  pumps)  60.  2.  Experi- 
ence in  handling  steam  engines  and  boilers  and  pumps  (rated 
on  application)  40.     Total,  100  marks. 

Branch  2,  electrical  engineering;  time  allowed,  3  hours. 
Subjects:  I.  Practical  questions  (covering  generators  and 
motors,  switchboard  apparatus,  wiring  for  lamps  and  motors  > 
60.  2.  Experience  in  handling  electrical  apparatus  (rated  on 
application)   40.     Total,  100  marks. 

Branch  3,  heating;  time  allowed.  2' i  hours.  Subjects:  i. 
Practical  questions  (covering  heating  by  hot  water  and  ex- 
haust or  live  steam)  60.  2.  Experience  in  handling  heating 
plants  (rated  on  application)  40.    Total.  100  marks. 

Branch  4,  refrigeration;  time  allowed.  2^i  hours.  Subjects: 
I.  Practical  questions  (covering  systems  of  refrigeration  and 
operation  of  necessary  apparatus)  60.  2.  Experience  in  han- 
dling refrigerating  apparatus  (rated  on  application)  40.  Total, 
100  marks. 

Branch  5,  gas  and  gasoline  engines:  time  allowed,  2  hours. 
Subjects:  I.  Practical  questions  (covering  operation  of  gas-and 
gasoline  engines)  60.  2.  Experience  in  handling  gas  and  gaso- 
line engines  (rated  on  application)  40.    Total.  100  marks. 

Branch  6,  hydraulics;  time  allowed,  2  hours.  Subjects:  I. 
Practical  questions  (covering  operation  of  water  turbines  and 
water  wheels)  60.  2.  Experience  in  handling  turbines  and 
water  wheels  (rated  on  application)  40.    Total,  lOO  marks. 
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Electrical  Monopoly    in   Germany. 

According  to  advices  from  Berlin,  a  project  for  the  creation 
of  a  State  monopoly  in  electricity  is  mooted  by  the  local 
correspondent  of  the  Magdehurger  Zeitung,  who,  as  is  well 
known,  is  in  close  touch  with  the  Government,  and  is  frequently 
employed  as  the  medium  by  which  official  views  are  conveyed  to 
the  German  public.  Whether  he  is  inspired  on  this  occasion  from 
any  official  source,  or  by  influential  members  of  the  National 
Liberal  Party,  or  whether  his  communication  be  a  ballon  d'essai 
is  not  known.  The  proposal,  which  is  elaborated  with  con- 
siderable detail  in  the  columns  of  the  Magdeburger  Zeitung.  may 
be  summed  up  briefly  as  the  nationalization  of  the  production 
and  distribution  of  electricity.  The  following  extracts  reveal 
the  drift  of  the  arguments  in  favor  of  the  project : 

"We  are  face  to  face  to-day  with  the  inauguration  of  a  period 
in  which  electricity  will  become  the  most  important  factor  in 
our  whole  industrial  system.  We  can  say,  in  the  light  of 
scientific  research,  as  well  as  of  practical  experience,  that  all 
indications  point  to  the  necessity  of  centralizing  motor  powers. 
We  are  convinced  that  the  era  of  electricity  which  we  are  ap- 
proaching will  compel  the  nation  to  organize  a  systematic 
exploitation  of  the  natural  sources  of  electricity,  such  as 
mountains  and  streams,  as  well  as  the  systematic  distribution 
of  electrical  motor  power.  We  believe  the  Imperial  Govern- 
ment ought  to  distribute  electrical  motor  power  for  the  common 
welfare. 

"We  consider  that  it  would  be  a  truly  Imperial  task  to  supply 
electricity  to  the  gigantic  machines  of  ships,  railways  and  facto- 
ries, as  well  as  to  the  small  workshops  of  independent  artisans. 
It  is  superfluous  to  describe  in  detail  all  the  far-reaching 
consequences  of  the  nationalization  of  electricity,  but  we  may 
point  out  that  the  State  monopoly  of  electricity  would  be  more 
than  a  mere  financial  reform.  We  have  no  illusions  regarding 
the  innumerable  difficulties  necessary  to  be  overcome  before  the 
scheme  could  be  realized.  None  but  a  political  Hercules  could 
realize  it,  but  it  is  a  case  of  'now  or  never.'  The  time  is  ripe 
for  the  centralization  of  electrical  motor  powers." 

The  Magdeburger  Zeitung  argues  glibly  that  the  financial 
profits  accruing  to  the  Imperial  Government  from  a  State 
monopoly  of  electricity  would  relieve  Germany  from  her  pres- 
ent financial  embarrassments,  and  remove  the  necessity  of  im- 
posing new  indirect  taxation,  and  thereby  causing  new  and 
widespread  discontent. 


Legal   Right  to  Telephonic  Privacy. 

Justice  Lynn,  in  New  York  City,  delivered  a  decision  recently 
that  is  causing  a  great  deal  of  discussion,  and  that  even  if 
appealed  must  be  conceded  to  put  the  right  to  telephonic  privacy 
in  a  strong  light.  It  appears  that  the  wife  of  the  superin- 
tendent of  an  apartment  house  had  her  own  line  cut  in  fre- 
quently on  that  of  a  tenant  so  as  to  overhear  the  conversation  and 
then  discussed  publicly  what  she  had  heard.  Under  these 
circumstances  the  tenant,  not  getting  redress,  threw  up  his  lease 
and  left  the  place.  The  l.indlord  sued  for  his  four  months' 
rent  and  has  been  non-suited.  The  justice  in  his  decision  says ; 
"It  is  contended  by  the  landlord  that  his  superintendent  was 
not  guilty  of  these  acts,  but  I  find  as  a  matter  of  fact  *  *  * 
that  this  superintendent  was  guilty  of  this  unusual  act  of  listen- 
ing or  what  might  be  properly  called  eavesdropping  over  the 
telephone,  and  learning  what  was  said  by  various  people  to  this 
lady,  and  took  opportunity  of  giving  expression  at  different 
times  in  the  hallway  of  this  apartment  house,  announcing  that 
the  tenant  was  a  woman  having  other  loyalties  than  her  husband 
and  intimating  that  her  morals  were  not  of  that  kind  or  char- 
acter to  warrant  her  remaining  in  that  house." 

The  justice  regards  the  telephone  as  a  soft  of  wired  exten- 
sion of  the  privacy  of  the  home.  Of  the  instrument  in  general 
he  says  :  "It  has  passed  the  period  of  experiment  and  is  now 
a  real  living  part  of  ourselves.     It  expresses  the  soul  and  mind 


of  our  feelings ;  the  heart  throbs  of  the  human  voice  are  felt 
as  keenly  over  this  instrument  as  when  one  person  talks  to 
another,  and  it  can  express  its  intonations  and  throbs  when  re- 
flected by  the  human  voice ;  and  where  it  is  installed  as  a  part 
of  an  apartment  house  and  made  an  inducing  cause  for  the 
rental  of  such  apartment,  then  its  presence  must  be  regarded 
as  a  sacred  part  of  the  home,  entering  into  its  privacies  and 
secrets  and  giving  communion  with  those  we  love  and  cherish. 
When  such  abuse  is  made  of  it  as  was  made  by  the  plaintiff's 
agents  in  this  case,  then  I  hold  that  as  a'  matter  of  law  it  is  a 
deprivation  of  the  peace  and  quietness  with  which  our  common 
law  surrounds  every  household ;  it  is  an  invasion  of  the  domicile 
worse  than  eavesdropping,  more  vicious  than  scandal,  and  more 
detrimental  to  the  welfare  of  the  home-dweller  than  any  other 
ordinary  abuse  a  landlord  is  capable  of  heaping  upon  a  tenant." 


Electric    Transportation     in     Buenos    Aires. 

Having  a  population  exceeding  1,100,000,  Buenos  .\ires  is 
the  largest  Latin  city  in  the  world,  except  Paris,  and  by  rea- 
son of  its  many  fine  buildings,  its  splendid  avenues  and  parks, 
and  the  organization  of  its  public  services,  it  lays  a  very  strong 
claim  to  the  title  "Paris  of  South  America." 

An  interesting  point  connected  with  the  history  of  Buenos 
.\\re.s  was  the  fact  that  the  franchise  granted  for  the  first  trans- 
portation line  required  the  exclusive  use  of  horses. 

The  reason  given  by  the  authorities  for  this  stipulation  was 
that  it  was  necessary  to  develop  the  national  industry  of  the 
country,  which  at  that  time  depended  almost  entirely  upon 
horse  breeding.  The  tramway  was  extended  by  degrees  under 
the  old  concession  for  a  distance  of  upward  of  100  miles  into 
the  country,  and  there  can  be  no  doubt  that  it  holds  the  record 
for  long  distance  horse  railway,  as  well  as  the  first  tramway  to 
run  a  sleeping  car  over  its  lines,  .^t  a  later  date  the  authori- 
ties recognized  that,  for  the  purpose  of  giving  an  efficient  ser- 
vice, it  was  necessary  to  grant  a  permission  to  use  mechanical 
traction,  and  steam  locomotives  were  employed. 

The  development  of  the  transportation  business  in  the  hands 
of  its  organizer,  Federico  Lacrose,  became,  at  his  death,  still 
more  important  in  those  of  his  active  and  energetic  sons.  Their 
first  step  was  to  enter  into  a  contract,  in  the  year  1905,  with 
J.  G.  White  &  Company,  of  London,  for  the  reconstruction  and 
electrical  equipment  of  the  old  city  lines,  which  were  double 
track.  The  work  was  commenced  in  March,  1906,  and  before 
the  end  of  that  year  the  new  power  house,  with  a  2250-kw 
equipment  was  in  running  order — an  achievement  which,  con- 
sidering the  labor  troubles  and  the  port  congestion,  may  well  be 
considered  a  record  for  rapid  construction.  Part  of  the  lines 
were  opened  formally  to  public  traffic  on  March  10,  1907.  The 
original  lines  consisted  of  25  miles  of  track,  owned  by  the  com- 
pany, and  6.21  miles  held  jointly  with  other  companies  and  on 
lease.  J.  G.  White  &  Company  are  now  engaged  in  extending 
these  lines  an  additional  25  miles,  and  for  the  purpose  of  serving 
these  new  lines  another  7S0-kw  generating  set  is  being  added  to 
the  station. 

POWER   STATION. 

The  power  house  is  of  brick,  with  an  exterior  plastering 
usual  to  the  country.  The  buildings  comprise  an  engine  room 
190  ft.  X  50  ft.;  a  boiler  room.  130  ft.  x  30  ft.,  and  a  coal  stor- 
age of  the  same  size.    The  brick  chimney  is  150  ft.  in  height. 

The  engine  room  contains  three  iioo-hp  horizontal  cross- 
compound  engines  built  by  Carel?  Freres,  Belgium,  after  the 
Sulzer  patent:  these  coupled  to  General  Electric  generators. 
The  consumption  of  the  engines  averages  22  lbs.  of  steam  per 
kw-hour,  with  a  load-factor  of  approximately  40  per  cent. 
F£ach  engine  has  its  own  condenser.  The  air  piunps  are  of  the 
Fdwards  type,  independently  driven  by  steam  engines  supplied 
by  .Mien  &  Company.  Worthington  motor-driven  centrifugal 
pumps  are  used  for  circulating  the  water,  each  being  capable  of 
dealing  with  1000  gals,  per  minute.  The  switchboard  was  sup- 
plied by  the  British  Wcstinghouse  Company. 

The  boiler  room  contains  five  marine  type  boilers,  built  by 
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Baljcock  &  Wilcox,  fitted  with  superheaters,  having  a  heating 
.<;urface  of  630  sq.  ft.  Each  boiler  is  capable  of  evaporating 
12,000  lbs.  of  water  per  hour,  the  grate  area  and  heating  sur- 
face being  49  sq.  ft.  and  2480  sq.  ft.,  respectively.  The  three 
feed  pumps  installed  are  of  the  Worthington  duplex  type.  A 
Wheeler  feed-water  heater  and  two  cooling  towers  are  used. 

The  feeders  were  supplied  by  Callender's  Cable  &  Construc- 
tion Company,  and  are  paper-insulated,  lead-covered,  and  are 
drawn  into  Sykes'  stoneware  conduits. 

The  rolling  stock  for  city  purposes  will  consist  of  140  cars 
of  the  semi-convertible  type,  supplied  by  the  J.  G.  Brill  Com- 
pany, 'and  with  a  seating  accommodation  for  32  persons.     Each 
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car  is  equipped  with  two  40-hp  motors,  supplied  by  the  British 
Westinghouse  Company.  In  addition  to  the  city  cars,  there  will 
be  at  first  ten  interurban  cars,  which  will  scat  44  people,  and  will 
be  fitted  with  four  so-hp  motors. 

Electric  locomotives  will  also  be  used  for  hauling  freight 
trains.  They  are  being  supplied  by  Dick,  Kerr  &  Company, 
and  each  will  be  equipped  with  four  SO-hp  motors. 

Mr.  C.  E.  d'Ornellas  acted  as  superintendent  in  charge  of  the 
above  work  for  Messrs.  J.  G.  White  &  Company,  Limited.  This 
company  is  also  engaged  upon  engineering  and  construction 
work  connected  with  the  electrical  equipment  of  about  7  miles 
of  double-track  for  high-speed  service  from  San  Martin  to 
Chacarita,  for  the  Ferro  Carril  Central  de  Buenos  Aires. 


Specific  Heat  of  Superheated  Steam. 

A  paper  by  Prof.  C.  C.  Thomas,  read  before  the  American 
Society  of  Mechanical  Engineers  at  its  recent  New  York  meet- 
ing, presented  in  graphical  form  the  results  of  an  extensive 
series  of  experiments  relating  to  the  specific  heat  of  super- 
heated steam.  In  superheating  the  steam  and  measuring  the 
energy  thus  imparted  to  the  steam,  use  was  made  of  electrical 
heaters   and   indicating  instruments. 

The  method  employed  was  as  follows:  All  conditions  having 
been  arranged  so  that  they  could  be  controlled,  thus  providing 
for  practically  absolute  steadiness  of  steam  pressure,  voltage 
and  steam  supply,  steam  was  started  through  a  calorimeter 
and  the  whole  system  was  allowed  to  run  for  several  hours 
before  taking  readings.  When  finally  steady  conditions  had 
been  obtained,  steam  of  a  certain  quality  was  entering  the 
calorimeter.  Electrical  energy  was  introduced  sufficient  to  dry 
this  steam  as  indicated  by  the  thermo-junction  in  the  calorim- 
eter. Any  change  in  quality  was  at  once  indicated  by  tempera- 
ture chance.  Standard  conditions  having  been  obtained— 
that  is,  a  given  quantity  of  steam  passing  through 
the  calorimeter  per  unit  of  time  and  receiving  just  enough 
electrical  energy  to  dry  it  and  thus  bring  it  up  to  the  "stan- 
dard" or  dry  steam  condition ;  then  enough  more  electrical 
energy  was  added  to  raise  the  temperature  of  the  steam  through 
a  given  range,  either  20,  40,  60,  80,  100  or  150  deg.  C.  corre- 
sponding to  36,  72,  108,  144,  180  and  270  deg.  F.  respectively. 
The  energy  reqniroil  in  iir,-«1iu-c  tliis  rise  of  tcniporatnre  liavine 


been  noted,  the  initial  standard  (dry  and  saturated)  conditions 
were  gone  back  to  by  dropping  out  the  energy  introduced  to 
give  the  range  of  temperature.  This  formed  a  check  on  the 
constancy  of  the  standard  condition.  From  these  data  specific 
heats  including  radiation  from  the  instrument  were  calculated- 
for   the   various   pressures   and   temperature   ranges   employed. 

Prof.  Thomas  found  that  the  specific  heat  of  superheated 
steam  varies  with  both  the  pressure  and  the  temperature. 
It  increases  when  the  pressure  of  the  steam  increases  and 
diminishes  with  an  increase  in  the  temperature.  The  specific 
heat  increases  and  decreases  more  rapidly  when  near  the  satura- 
tion point,  with  increase  of  pressure  ajid  temperature,  re- 
spectively, than  is  the  case  in  conditions  more  remote  from 
''.■  ■  I'liration  point.  These  conclusions  apply  over  the  whole 
\  ered  in  the  investigation,  which  included  pressures  from 
,-  '.',•  I'lsolute  to  500  lbs.  absolute  per  square  inch  and  up  to 
270  deg.  F.  superheat,  for  all  pressures  employed. 

At  15  lbs.  per  square  inch  absolute  and  120  deg.  F.  super- 
heat, the  specific  heat  is  .5;  it  increases  to  .6  with  the  same 
degree  of  superheat  and  a  pressure  of  600  lbs.  per  square  inch 
i-  absolute.  At  20  deg.  superheat  the  specific  heat  is  .57  at 
IS  lbs.  pressure,  and  it  is  .68  a*  600  lbs. 


Electrical  Development  in  British  Columbia. 

The  British  Columbir  Electric  Railway  Company  of  Van- 
couver is  making  vigorous  efforts  to  get  in  operation  by  Christ- 
mas a  io,ooo-hp  plant  at  Lake  Buntzen  to  meet  the  demands  for 
electrical  energy  around  Christmas  time.  The  complete  cost 
of  the  single  unit  being  installed,  including  hydraulic  plant, 
generator,  transformers,  etc.,  represents  an  approximate  ex- 
penditure of  $300,000.  Immediately  upon  its  completion  the 
company  will  make  arrangements  for  the  installation  of  another 
unit  of  the  same  rating,  and  a  third  unit  will  be  placed  in 
position  later.  The  business  of  the  company  has  grown  by 
leaps  and  bounds  during  the  last  few  years,  and  the  manage- 
ment consider  it  necessary  to  plan  far  in  advance  for  the 
meeting  of  the  demands.  Hence  the  announcement  of  the 
expenditure  of  over  half  a  million  dollars  immediately  upon  the 
completion  of  the  present  work.  The  extensive  program  is 
also  entered  upon  at  once  owing  to  the  unavoidable  delays 
which  are  incident  in  the  delivery  of  machinery  of  all  kinds 
nowadays.  An  illustration  of  this  fact  is  shown  in  the  installa- 
tion of  the  present  unit.  Orders  for  its  delivery  on  the  ground 
were  given  with  the  last  of  October  as  the  latest  date,  but  it 
was  nearly  a  month  later  before  the  equipment  was  at  hand. 
.\s  a  result  the  company  was  compelled  to  make  use  of  the 
old  steam  plant  at  the  -Westminster  Avenue  station.  It  is  to 
guard  against  occurrences  of  this  kind  that  the  larger  program 
of  extensions  is  being  immediately  taken  up.  The  power  now 
generated  at  Lake  Buntzen  comes  from  four  units  of  3000 
horse-power  each.  With  the  installation  of  the  lO.ooo-hp  unit, 
on  which  work  is  now  proceeding,  22,000  horse-power  will  be 
available.  The  addition  of  two  more  io,ooo-hp  units  will  make 
a  total  of  42,000  horse-power  at  Lake  Buntzen,  which  is  esti- 
mated to  be  the  limit  of  the  water  power  at  that  point.  The 
company  will  by  that  time  have  probably  secured  an  additional 
source  of  energy,  its  management  now  being  in  possession  of 
the  facts  concerning  every  available  hydraulic  power  which  has 
been  investigated  within  a  radius  of  100  miles  of  the  city. 

Rumor  has  it  that  its  officials  already  have  an  option  of  the 
Lillooet  power  scheme,  but  confirmarion  of  this  report  cannot  be 
obtained.  The  final  decision  as  to  additional  power  will  be 
based  on  the  cheapness  of  the  development  in  connection  with 
nearness  to  the  cities  where  the  company  operates.  The  work 
now  planned  in  connection  with  the  Chilliwack  tram  scheme 
will  give  the  company  an  established  pole  line  along  the  south 
of  the  Frascr,  which  can  be  used  in  bringing  energj-  from  the 
water  powers  north  of  the  river  to  New  Westminster  and 
Vancouver. 

The  work  of  developing  the  water  power  at  Lake  Buntzen 
for*  the  io,ooo-hp  unit  involved  the  extension  of  the  power 
honie  40   ft.,    the   work   beincr   done   through   solid   rock.     The 
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addition  of  each  of  the  other  units  planned  will  mean  additions 
of  equal  extent.  The  extension  of  the  piping  for  the  con- 
veyance of  water  necessitated  the  driving  of  a  232-ft.  tunnel, 
9  ft.  X  12  ft.  in  dimensions,  through  solid  granite.  The  trans- 
former house  is  constructed  of  concrete. 

The  work  of  installing  the  new  plant  has  been  greatly  facili- 
tated by  the  equipment  supplied  by  the  company.  A  track  has 
been  laid  from  the  wharf  and  the  loaded  cars  are  taken  direct 
to  the  site,  where  a  traveling  crane  carries  the  various  parts 
to  their  designated  location  in  the  buildings.  The  British 
Columbia  Electric  Railway  Company  is  now  contemplating  the 
placing,  of  a  larger  steamer  on  the  run  from  the  city  to  the 
plant  owing  to  the  constant  demands  for  communication  be- 
tween the  points  and  the  increasingly  heavy  character  of  the 
freight  and  supplies  to  be  delivered  at  the  power  station. 


Illumination  of  the  Chicago  Electrical  Show. 

Note  was  made  recently  in  these  columns  of  the  fact  that 
at  a  meeting  in'November  of  the  stockholders  of  the  Electrical 
Trades  E.xposition,  which  will  conduct  the  Chicago  Electrical 
show  in  January,  a  large  picture  was  exhibited  showing  the  design 
of  the  decorative  lighting  of  the  Coliseum,  which  is  to  be  the 
distinctive  feature  of  the  Chicago  electrical  show  this  year. 
This  design,  shown  in  the  accompanying  illustration,  has  been 
worked  out  by  D.  H.  Burnham  &  Company,  the  noted  Chicago 
architects.  The  general  scheme  comprises  a  row  of  mammoth 
decorative  chandeliers  the  length  of  the  center  line  of  the 
building  and  festoons  of  lamps  hung  from  the  arches.  The 
booths  will  be  of  uniform  design,  this  design  being  also  made 
by  the  architects.  The  erection  of  booths  and  supply  of  furni- 
ture is  in  the  hands  of  the  exposition  company,  so  that  the 
exhibitor  has  only  to  move  in  his  exhibit,  thus  saving  a  lot  of 
trouble  and  annoyance  to  the  exhibitor  and  producing  a  much 


of  the  converter.     It  is  claimed  that  the  machine  is  cheaper  to 
construct  than  a  motor-generator. 

Fig.  2  shows  an  arrangement  of  two  rotary  converters  used 
as    substitutes    for    the   motor    and   generator    heretofore   em- 


WILSON  COm'ERTEK. 


ployed  in  a  synchronous  frequency  converter,  as  patented  by 
Mr.  J.  E.  Noeggerath  on  December  3.  It  is  stated  that  this 
arrangement  is  cheaper  to  construct  than  the  ordinary  motor- 
generator    set,   both   because   the    rotary   converters    are    self- 


GENERAL  VIEW  OF  CHICAGO  ELECTRICAL  SHOW. 


Letter  general  effect.  As  a  spectacular  display,  the  coming 
show  will,  it  is  asserted,  be  the  finest  tiling  of  the  kind  ever 
attempted  in  the  Coliseum.  The  dates  of  the  show  are  Jan. 
13  to  25,  1908.  Mr.  Homer  E.  N'iesz,  ^(onadnock  Block,  Chi- 
cago, is  managing  director,  who  reports  a  very  large  number 
of  applications  for  space. 


Inverted  Synchronous  Converters. 

The  use  of  a  synchronous  converter  as  a  combined  direct- 
current  motor  and  inverted  rotary  converter  is  disclosed  in  a 
patent  issued  Dec.  3,  to  Mr.  Leonard  Wilson.  The  arrangement 
employed  is  indicated  in  Fig.  I,  where  the  equipment  is  used 
to  convert  direct  current  at  constant  voltage  into  alternating 
current  at  variable  voltage.  Instead  of  using  a  direct-current 
motor  for  driving  an  alternating-current  generator,  the  inventor 
employs  an  inverted  rotary  converter  and  an  alternating- 
current  generator  mechanically  coupled  to  the  converter  and 
electrically  connected  in  series  with  the  alternating-current  side 


exciting,  and  therefore  require  no  separate  exciter,  and  be- 
cause less  armature  and  field  circuit  copper  is  required.  More- 
over, the  direct-current  delivered  by  one  converter  to  the  other 


.VOECGERATH    FREQUENCY   CHANCER. 


may  be  cmplnycd,  by  inserting  field  coils  in  the  direct-current 
connections  between  the  two  machines,  so  as  automatically  to 
compound  the  frequency  changer  to  cause  it  to  operate  at 
unity  power- factor  for  varying  loads,  or  to  increase  the  voltage 
delivered  as  the  load  increases. 
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Carnegie   Banquet  of  the   Engineers'    Club. 

The  new  building  of  the  Engineers'  Club  on  West  Fortieth 
Street,  New  York  was  opened  for  use  last  April,  and  is  now  fin- 
ished in  every  part.  The  first  banquet  was  given  on  Dec.  g,  when 
Mr.  Carnegie,  who  gave  the  building  to  his  fellow  members  was 
the  guest  of  honor,  the  occasion  celebrating  also  his  seventieth 
birthday.  Two  hundred  and  fifty  members  were  present,  a  most 
representative  and  distinguished  gathering  from  every  branch 
of  engineering.  The  electricals  were  very  much  in  evidence, 
including  Thomas  A.  Edison,  Frank  J.  Sprague,  H.  G.  Stott, 
president  of  the  American  Institute  of  Electrical  Engineers ;  C. 
F.  Scott,  John  W.  Leib,  Jr.,  Edward  D.  Adams,  Joseph  Barre, 
Putnam  A.  Bates,  the  consulting  electrical  engineer  of  the  club; 
E.  W.  Rice,  Jr. ;  B.  E.  Sunny,  A.  W.  Burchard,  W.  S.  Doran, 
R.  C.  Clowry,  Philip  T.  Dodge,  David  Homer  Bates,  Maurice 
Coster,  Herman  H.  Westinghousc,  Henry  L.  Doherty,  James  H. 
McGraw,  Albion  E.  Lang,  Byron  E.  Eldred,  J.  R.  Ellicott, 
Frank  Hedley,  Emerson  McMillin,  T.  C.  Martin,  Calvin  W. 
Rice,  H.  L.  Shippy,  Ernest  Stutz,  E.  G.  Bernard,  W.  H.^ White- 
side and  several  others.  Mr.  Edison  sat  at  the  speakers'  table 
between  Mr.  Carnegie  and  Mr.  John  Fritz,  who,  during  the 
evening,  presented  to  the  guest  of  honor  a  beautifully  engrossed 
certificate  of  his  honorary  membership  in  the  American  Society 
of  Mechanical  Engineers. 

Mr.  Carnegie  was  in  very  happy  mood,  and  made  one  of  the 
best  speeches  of  his  life  after  his  health  had  been  proposed  by 
Toastmaster  Martin  and  drunk  enthusiastically  with  all  the 
musical  honors.  He  said :  "This  is  the  age  of  the  engineer. 
Never  before  in  the  history  of  the  world  has  he  been  so  im- 
portant. Perhaps  scwne  of  you  have  read  Kipling's  latest  pro- 
duction, 'The  Sons  of  Mary  and  Martha.'  Upon  the  latter 
there  has  been  thrown  the  work  and  cares  of  the  world ;  theirs 
to  transform  conditions,  to  invent,  plan  and  execute  and  bring 
to  man  all  the  improvements  that  have  delighted  and  aston- 
ished us  in  this  generation  and  the  last,  beyond  all  others  that 
have  preceded.  We  telegraph  without  wires,  and  neither  under 
nor  upon  the  ocean,  but  through  Ihe  air,  annihilating  space. 
We  fly  with  the  speed  of  birds  of  the  air  by  a  spark  of  gasoline. 
We  speak  to  each  other  through  the  telephone  of  Bell,  and 
listen  to  the  finest  music  in  our  homes  from  the  imprisoned 
voices  of  the  greatest  singers  in  the  phonograph  of  Edison. 
Mysterious  powers  hover  round  us  subject  to  our  call.  .Ml 
this  would  have  seemed  miraculous  to  our  grandfathers. 

"The  engineers  are  the  true  sons  of  the  more  useful  sister 
and  are  indispensable.  They  have  played  a  great  part  in  this 
transformation.  The  sons  of  Mary  may  be  all  well  enough 
in  their  place,  although  I  confess  myself  at  a  loss  just  exactly 
to  find  a  place  for  them  that  redounds  much  to  their  credit 
in  this  everyday  world.  We  can  sec  little  use  for  them  and 
cannot  help  the  thought  arising  at  the  moment  that  it  may  be 
very  much  with  them  as  Josh  Billings  said  about  mosquitoes : 
doubtless  the  Lord  made  all  things  well  and  there  was  some 
reason  for  making  mosquitoes,  but  he  wished  it  had  been  so 
arranged  in  their  case  that  they  would  only  bite  those  that  could 
see  it.  One  feels  something  of  the  same  thing  when  he  views 
the  gay,  sporting,  frivolous  lives  of  the  sons  of  Mary." 

He  concluded  as  follows:  "I  trust  that  this  club  is  to  see  many 
such  happy  reunions  as  we  have  to-night.  There  are  very  few 
things  in  life  more  desirable,  more  beneficial,  than  a  good 
laugh.  Take  life  brightly.  Of  all  things  be  optimistic.  Do 
not  lie  awake  at  night  troubling  yourself  about  problems  that 
have  a  way  of  solving  themselves,  and  above  all  things  don't 
worry  about  the  republic — she  is  all  right.  She  is  the  latest 
and  best  of  the  great  nations,  built  upon  the  best  specifications, 
up  In  (late,  of  the  best  material,  the  finest  grade  of  vanadium 
steel,  warranted  to  stand  all  weathers  and  to  give  a  good 
account  ot  herself  under  any  conditions  that  ever  can  prevail. 
Gentlemen,  may  the  influence  of  this  club  upon  you  be  such 
that  in  after  life  llnmlcl's  saying  can  be  yours:  T  think  myself 
in  nothing  else  so  happy  as  in  a  soul  remembering  my  dear 
friends.'  " 


Mark  Twain,  arrayed  in  spotless  white,  who  came  to  Xew 
York  54  years  ago  to  see  the  first  World's  Fair  on  the  very 
spot  where  the  new  club  now  stands  was  particularly.^morous 
at  Mr.  Carnegie's  expense,  attacking  him  vigorously,^with  jibe 
and  sarcasm  on  account  of  his  "simplified  spelling"— as  an  off- 
set to  the  eulogies  and  compliments  from  all  the  other  speakers. 
Mr.  John  Foord,  mernber  of  the  club  and  presideftf  of  the 
Burns  Society,  was  very  felicitous  and  graceful  in  responding 
to  the  sentiment  "The  Scot  in  America."  Mr.  W.  H.  Fletcher, 
past  president  of  the  club,  and  chairman  of  the  building  com- 
mittee, made  an  eloquent  eulogy  of  those  who  had  devoted  their 
services  to  the  club  while  they  lived,  and  summed  up  the 
results  of  the  committee's  four  years  of  work.  The  total  cost 
of  the  club  including  land,  building,  plant  and  equipment  was 
stated  to  be  $867,000,  and  the  clear  equity  of  the  body  to-day 
above  all  indebtedness  was  over  $565,000.  During  the  evening 
the  names  of  Mr.  C.  M.  Wales,  chairman  of  the  house  com- 
mittee; Mr.  G.  E.  Weed,  treasurer,  and  of  Admiral  Melville, 
who  was  present  as  a  member,  elicited  great  applause. 


CURRENT  NEWS  AND  NOTES. 


ILLNESS  OF  KELVL\'.—We  regret  to  state  that  special 
cable  advices  from  London  of  Dec.  10  say:  "Lord  Kelvin,  the 
noted  scientist,  has  been  confined  to  his  bed  for  two  weeks 
with  a  chill.  His  condition  has  become  serious.  He  is  83 
years    old." 

AT  MAHOMET'S  rO.U5.— An  imperial  irade  has  been 
issued  by  the  Sultan  of  Turkey  ordering  the  establishment  of 
electric  lighting  in  the  sanctuary  of  the  Prophet  at  Medina.  The 
contract  for  supplying  the  plant  has  been  awarded  to  an  Eng- 
lish firm. 


ILLUMLXATING  EXGINEERLWG  SOC/ETl'.— The  De- 
cember meeting  of  the  Philadelphia  section  of  the  Illuminating 
Engineering  Societ>'  will  be  held  on  Friday  evening,  Dec.  20, 
at  8  o'clock,  in  the  assembly  room  of  the  Philadelphia  Electric 
Company,  Tenth  and  Chestnut  Streets.  Professor  H.  Clyde 
Snook  will  deliver  a  lecture  on  "The  Light  Spectru:n,"'  illus- 
trated with  lantern  slides. 


ELECTROCHEMICAL  SOCIETY.— The  next  meeting  of 
the  Xew  York  section  will  be  held  on  Tuesday,  Dec  17,  at 
8:15  p.  m.  at  the  Chemists'  Club,  iq8  West  Fifty-fifth  Street, 
New  York.  There  will  be  informal  talks  by  the  following 
speakers.  The  subjects  will  be  open  for  discussion  by  members 
of  the  section :  Mr.  Lawrence  Addicks,  superintendent  U.  S. 
Metals  Refining  Company.  Chrome,  N.  J.,  "The  Refining  of 
Copper;"  Mr.  Harold  Martin,  formerly  of  the  Chloride  Ac- 
cumulator Company,  "The  Modern  Developments  in  the  Storage 
Battery."  Members  of  the  section  are  invited  to  introduc^e 
as  visitors  any  of  their  friends  who  are  interested  in  the  above 
subjects. 

Tiro  MILLION  MORE.—yiv.  Andrew  Carnegie  this  week 
has  added  the  sum  of  $2,000,000  to  the  $10,000,000  endowment 
fund  of  the  Carnegie  Institution  for  scientific  research  at 
Washington,  .\nnouncement  of  the  fact  was  made  at  a  dinner 
on  Dec.  lo,  of  the  board  of  trustees  of  the  institution,  to  which 
had  been  invited  a  number  of  scientists  and  men  prominent 
in  public  affairs.  The  dinner  followed  a  business  nu-i.:ing  held 
earlier  in  the  day  at  the  institution's  oflices.  The  report  of 
the  trustees  showed  that  much  imi^rtant  scientific  work  had 
been  done  during  the  past  year,  and  upon  their  reco:iiinendation 
$5JQ,940  was  allotted  for  the  prosecution  of  the  work  of  scien- 
tific inquiry  next  year.  The -trustees  also  decided  10  erect  a 
suitable  building  in  Washington  for  the  accommodation  of  the 
administrative  offices  of  the  institution  in  place  of  the  present 
rented    quarters. 
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SUBJVAY  FOR  BERLIX— The  Traffic  Commission  of  the 
municipality  of  Berlin  has  decided  to  build  an  underground 
railroad  running  northwest  and  southeast  through  the  heart  of 
the  city,  from  Charlottenburg  to  Rixdorf.  The  cost  of  the  new 
Ime  is  estimated  at  $15,000,000.  It  is  an  addition  to  the 
subway  to  run  north  and  south,  plans  for  which  are  now  under 
preparation.  Berlin  is  also  to  have  five  new  surface  lines  to 
meet  the  traffic  demands  of  the  population. 


SEARCHLIGHT  SHELLS.—lt  is  stated  from  Paris  that  a 
French  naval  officer  has  invented  a  new  shell,  which,  when  it 
strikes,  throws  out  a  luminous  white  light  which  lasts  for  30 
or  45  seconds.  The  shells  are  being  experimented  with  at 
Lorient  Bay.  They  are  2.6  inches  in  diameter,  and  are  likely  to 
be  a  valuable  asset  in  warfare  since,  during  a  night  attack, 
they  can  be  thrown  from  a  masked  battery  and  perform  the 
service  of  searchlights  without  uncovering  their  source. 


FRENCH  TELEPHOKV.—A  special  cable  dispatch  from 
Paris  of^gpec.  7,  says:  "The  defective  French  governmental 
telephone  service  has  long  been  a  cause  of  complaint,  conse- 
quently each  provincial  department  has  ordered  that  courses 
in  telephoning  be  given  to  beginners",  with  money  prizes  for  ihe 
best  pupils  and  teachers.  In  certain  cities  the  teachers  give  their 
telephone  lessons  during  office  hours.  From  one  town,  ikhough 
the  lessons  had  not  yet  begun,  reports  of  the  excellent  results 
of  the  instruction  were  sent  to  the  authorities,  who  promptly 
formarded  rewards  for  the  fictitious  services."  * 


POLICE  ALARMS  FOR  RIO  JANIERO.—A  special  cable 
dispatch  from  Berlin,  Germany,  of  December  7,  says :  One 
of  the  great  Berlin  electric  works  is  giving  a  private  exhibition 
of  an  elaborate  new  police  alarm  installation  it  has  just  com- 
pleted for  the  city  of  Rio  de  Janiero.  It  represents  a  cost  of 
$500,000  and  its  special  feature  is  a  system  of  580  patrol  boxes 
to  be  scattered  throughout  the  city,  the  keys  to  which  may  be 
purchased  by  trustworthy  citizens,  enabling  any  of  them  to  turn 
in  a  police  alarm  just  as  fire  alarms  are  now  turned  in  by  the 
public.  In  order  to  identify  the  person  who  turns  in  the 
call,  his  numbered  key  can  be  extracted  only  by  the  police. 


LONDOX  UNDERGROUXD.—A  cable  despatch  from  Lon- 
don, of  Xov.  30,  says :  "Another  half  mile  is  added  to-day  to 
London's  system  of  electric  transit.  This  is  a  spur  from  the 
Strand  to  Holborn,  where  connection  is  made  for  Finsbury 
Park  on  the  north  and  Hammersmith  or  Brompton  on  the 
west.  It  is  the  third  crosstcnvn  line  in  operation  between  the 
Strand  and  the  northern  suburbs  and  is  likely  to  command  a 
large  traffic  a.'  a  branch  of  the  Great  Northern,  Piccadilly  & 
Brompton  system  of  tubes.  Investors  are  paying  heavily  for 
Mr.  Verkes's  miscalculations,  but  traffic  on  the  underground 
lines  is  slowly  increasing.  Owing  to  the  quickening  of  trains 
and  the  improvement  of  electric  services,  motor  omnibuses  are 
dropping  out  and  the  volume  of  surface  transit  is  decreasing." 


THE  LAKE  XEMI  GALLEyS.—Slcps  are  being  taken  to 
recover  the  galleys  that  lie  at  the  bottom  of  Lake  Nemi,  in  the 
Alban  Hills.  The  Italian  Minister  of  Public  Instruction  has 
before  him  the  report  of  Prof.  Giuria.  which  by  mqny  is 
considered  the  most  practical  plan  of  all.  It  is  certainly  the 
cheapest  tn  carry  out.  Prof  Giuria  would  make  use  of  the 
old  Roman  aqueduct,  which  is  still  in  fair  working  order,  and 
employ  two  powerful  pumps  to  carry  the  water  in  double  pipe; 
across  the  Valley  of  Ariccia,  where  it  will  drive  an  electric 
plant  which,  in  turn,  is  to  supply  the  energy  for  the  pinnps 
When  the  water  has  been  sufficiently  lowered  to  permit  dry 
working.  Prof.  Giuria  purposes  to  raise  the  galleys  by  an  in- 
clined plane  from  the  bed  where  they  lie  to  Ihe  shore.  By 
building  a  skeleton  cradle  in  iron  with  double  runners  around 
each  barge,  he  believes  he  might  bring  them  to  land  without 
damage  to  the  structures.  It  is  expected  that  the  lat- 
ter    scheme     will     be     adopted     and      that      Ihe     work     will 


begin  next  summer.  An  encouraging  piece  of  intelli- 
geiKe  has  just  been  added  by  Signer  Rossi  of  the  Italian 
Marine  electrical  staflf,  who,  in  diver's  dress,  spent  an  hour 
in  the  Caligula  galley  the  other  day.  He  reports  that  some  of 
the  apartments  and  even  their  furnishings  and  furniture  are 
still  intact,  and,  curious  as  it  may  seem,  that,  while  the  stone- 
work has  in  many  cases  been  eaten  away,  the  woodwork  still 
remains,  especially  the  hulls,  which  were  originally  covered  by 
cloth  attached  by  a  coating  of  pitch,  above '  which  Rossi  dis- 
covered many  folds  of  thin  sheet  lead,  doubled  over  to  a  great 
thickness  and  fastened  with  copper  nails. 


ELECTRICITY  FOR  SAVAGES.— Advices  from  Japan 
state  that  the  extermination  of  savage,  murderous  head  hunters 
by  electricity  is  the  latest  novelty  introduced  by  the  Japanese 
in  Formosa.  These  head  hunters"  number  about  one  hundred 
thousand  and  infest  the  entire  eastern  coast  of  the  island  All 
efforts  to  civilize  them  have  failed.  They  recently  inveigled 
a  party  of  300  Chinese  and  Japanese  into  an  ambush,  on  the 
pretense  of  showing  some  treasure,  and  killed  all  but  tiiree. 
Large  bodies  of  troops  were  sent  out,  and  now  when  a  company 
of  head  hunters  is  located  the  place  is  surrounded  by  a  wire  fence. 
The  wires  are  charged  with  electricity.  The  soldiers  begin  to 
shoot ;  the  savages  stampede,  and  then  the  deadly  wires  get 
those  that  the  bullets  miss.  Presumably  the  Japanese  carry  a 
portable  dynamo  plant  with  them.  Otherwise  the  story  is 
apocryphal. 


ELECTRIC  CH.-B  OF  CLEl'ELAXD.— On  the  evening  of 
Wednesday,  Dec.  4,  the  Cleveland  Electric  Club  held  its  regular 
meeting  in  the  club  rooms.  The  technical  part  of  the  evening 
was  devoted  to  a  paper  by  Mr.  Chas.  F.  Saenger,  engineer  of 
equipment,  the  L'nited  States  Telephone  Company,  Cleveland, 
his  subject  being  "Xotes  on  Modern  Long  Dist^ance  Telephone 
Practice."  The  paper  was  delivered  from  the  standpoint  of  a 
practical  man,  and  was  interesting  alike  to  the  technical  man 
and  the  layman.  The  theory  of  the  telephone  itself  was  first 
presented,  and  Mr.  Saenger  gradually  worked  up  to  the  modern 
long-distance  teleph'one.  Practically  all  the  forms  of  telephones 
in  use  to-day  were  discussed  and  their  good  and  bad  points 
brought  out.  The  discussion  following  the  reading  of  the 
paper  was  quite  lively,  and  brought  forth  a  great  deal  of  valu- 
able information.  It  branched  off  from  the  telephone  itself  to 
the  composite  systems  of  sending  telegraph  and  telephone 
messages  over  the  same  wires,  the  "telharmonium"  and  other 
kindred  devices. 

IFHEX  A  QVEEX  TELEPHOXES.—A  special  wirel.-ss 
dispatch  from  Paris  reports  that  Queen  .\melie  of  Portugal 
quite  innocently  interrupted  Ihe  progress  of  business  of  two 
of  the  world's  greatest  financial  centers  one  day  last  week  by 
a  friendly  chat  with  members  of  the  English  royal  family  over 
the  long  distance  telephone.  .As  is  commonly  the  case  between 
London  and  Paris,  the  telephone  on  that  day  was  working 
badly  and  only  one  wire  could  be  depended  on  by  busy  bankers 
who  transact  much  of  their  daily  business  with  London  by 
telephone,  owing  to  the  notorious  slowness  of  the  government 
telegraph  service,  which  caused  60  to  80  persons  to  be  on  the 
waiting  list.  Then  the  central  office  received  a  call  from  the 
Hotel  Bristol  that  somebady  wanted,  Buckingham,  Palace, 
London.  Central  replied :  ".Ml  right ;  your  number  is  "S  on 
the  list."  The  voice  on  the  other  end  of  the  wire  gave  a  wail 
of  despair:  "But  it's  for  Queen  Amelie.  Her  Majesty  wants 
the  royal  residence.  Buckingham  Palace."  Central  began  to 
understand.  There  was  a  hurried  consultation  of  the  chief 
supervisors  and  the  call  went  through  on  record  lime,  and  on 
the  one  good  wire  the  Queen  chatted  leisurely  with  her  royal 
friends  in  London  for  a  good  half  hour,  unconscious  of  the 
turmoil  she  was  creating  in  the  financial  world.  English 
bankers  who  were  discussing  the  American  crisis  and  gold 
engagements  with  their  Pari?  correspondents  were  frantic, 
not  knowing  what  might  happen  during  the  interruption. 
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CANDLES  G/iLO/?£.— According  to  the  calculations  of  one  WISCONSIN  PUBLIC  UTILITIES  LAW. — A  law  re- 
of  the  best-informed  manufacturers  of  candles  in  Chicago,  over  cenlly  passed  in  Wisconsin,  putting  all  public  utility  companies 
I -^o  000  000  lbs.  of  tallow  are  used  every  year  in  the  manu-  under  the  supervision  of  a  state  commission  and  virtually  tak- 
facture  of  candles  in  the  United  States.  And  yet  some  of  the  ing  out  of  the  hands  of  the  city  councils  the  power  of  regulat- 
central-station  companies  have  stopped  their  canvass  for  new  ing  or  giving  new  franchises  to  street  railway  and  electric  light 
business !  companies,  has  now  been  in  force  some  months  with  good  re- 
suits.     The  Common  Council  of  Milwaukee  seems  inclined  to 

ABRASIVE  MATERIALS -^atuTRl  abrasives  valued  at  dispute  the  authority  of  the  law,  however,  and  passed  a  fran- 
$1,473,393  and  artificial  abrasives  valued  at  $777,o8l  were  pro-  <:hise  recently  grantmg  the  Contmental  Realty  Conipany  of  that 
.duced  in  the  United  States  during  the  calendar  year  1906.  and  c.ty  authorUy  to  tunnel  m  several  streets  for  the  supply  of 
imports  to  the  value  of  $909,964  brought  the  total  value  of  f  ""^^''^^^t-  ^he  Central  Heatmg  Company  controlled  by  Mr. 
.  .  -1  I  ■  .i,«  ..no.-  1.0  tn  tijf^AtR  John  I.  Beggs,  is  already  m  possession  of  the  streets  for  heat- 
abrasive  materials  consumed  in  the  year  up  to  $3,100,430.  ■;  ,,.,,,■  •  ,  .  ,  , 
These  figures  are  reported  by  Douglas  B.  Sterrett,  of  the  mg  purposes,  and  under  the  Wisconsin  law,  has  a  monopoly  of 
United  States  Geological  Survey,  in  an  advance  chapter  from  the  business  in  Milwaukee,  unless  a  competing  company  should 
"Mineral  Resources  of  the  United  States,  Calendar  Year  1906."  aPP'y  '°  ^^'<^  "-a-'road  commission  for  permission  to  put  in  a 
The  values  of  different  abrasives  for  190S  and  1906  are  shown  competing  system  on  the  ground  that  the  existing  company  is 
.  ,  ,  ,,  .  ^  , ,  not  properly  serving  the  city.  It  seems  likely  that  the  practical 
in  the  following  table :  or  .  r  ,u  ur-  ■  1  j  -.  1 
Kind  of  abrasive.                                           "905.                  1906.  effect    of    the    new    Wisconsin    law    as    regards    its    monopoly 

Carborundum    $5,596,000         $6,225,300  clauses  will,  therefore,  soon  be  tested  in  view  of  the  action  of 

Crushed  steel    612.000                837,000  r«„„^il 

Alundum    (artificial    corundum) 3,6- 2,000            4,712,000  the  City  Council. 


METAL  TRANSMUTATION.— A  recent  cable  dispatch 
from  London  says:  "Prof.  Herbert  McCoy  of  the  Uni- 
versity of  Chicago  in  a  letter  to  Nature  says  that  it  is  possible 
that  the  making  of  copper  by  radium  emanations,  as  recently 
announced  by  Sir  William  Ramsay,  is  not  confined  to  the 
solution,  for  the  transmuting  may  also  occur  in  a  solid  state. 
If  so,  it  should  be  possible  with  those  minerals  which  contain 
both  radium  and  copper-lithium  also.  Prof.  McCoy  then  gives 
an  account  of  his  investigation  with  urajiium  and  radium 
minerals,  showing  that  they  contain  both  copper  and  lithium, 
and  adds  that  this  does  not  necessarily  indicate  a  change  of  cop- 
per into  lithium,  since  the  presence  of  lithium  may  be  fortuitous. 
Assuming  the  accuracy  of  Sir  William's  observations,  the  pres- 
ence of  lithium  in  uranium  and  rddium  copper  minerals  is 
precisely  what  one  should  expect." 


METER  EXAMINATIONS.— The  New  York  Public 
Service  Commission  in  the  Second  District  announces  that 
arrangements  have  been  perfected  for  testing  the  correctness 
of  electric  meters.  The  charge  for  testing  will  be  refunded 
to  the  applicant  in  case  the  meter  proves  to  register  more  than 

4  per  cent  too  fast.  All  applications  must  be  addressed  to  the 
Light  &  Power  Department  of  the  Public  Service  Commission, 
Second  District,  Albany,  inclosing  $1   if  the  meter  is  rated  at 

5  amperes  or  under;  $1.50  if  over  5  amperes  and  not  exceeding 
10;  $2  if  over  10  and  not  exceeding  15;  $2.50  if  over  15  and 
not  exceeding  25;  $3  if  over  25  and  not  exceeding  50,  and  50 
cents  for  every  additional  10  or  fraction  thereof.  The  state 
has  been  divided  into  four  inspection  districts,  with  John  P. 
Geberlein,  of  Brooklyn;  Leo  E.  Northshield,  of  New  York; 
Fred  W.  Schiller,  of  Utica,  and  Archie  C.  Brown,  of  Danne- 
mora,  as  inspectors,  at  an  annual  salary  of  $1,200  each. 


A  RED  LINE  WIRELESS.— Despsitehes  from  Vancouver, 
B.  C,  state  that  a  project  for  establishing  a  system  of  wireless 
telegraphy  between  Vancouver  and  New  Zealand  and  Australia 
is  being  considered  by  the  British  Government.  It  is  the  out- 
growth of  a  proposition  to  connect  the  various  British  islands 
in  the  South  Pacific.  Mr.  F.  J.  Cross,  an  American  electrical 
engineer,  says  the  project  is  quite  feasible  and  that  he  was  com- 
missioned last  July  to  report  on  it.  He  returned  recently  on  the 
steamer  Aorangi  from  the  Fiji  Islands.  His  report  is  now 
en  route  to  Winston  Churchill,  the  colonial  secretary  in  the 
Imperial  Government.  The  only  station  on  foreign  soil  may 
be  located  at  Honolulu.  The  entire  cost  is  estimated  at  less 
than  $500,000.  Mr.  Cross  says :  "In  the  alternative  scheme 
stations  will  be  established  in  the  Samoan  group,  now  occupied 
by  three  powers,  and  the  Marquesas  Islands,  owned  by  France. 
The  British  islands  to  be  hooked  up  include  Fanning  Island, 
Tonga  group,  the  Fiji  group,  and  EUice  Island.  From  Fiji 
to  New  Zealand  the  distance  is  about  1540  miles,  and  from 
Fiji  to  Brisbane  the  distance  is  less." 


FRENCH  NAVAL  WIRELESS.— La  Republique,  a  cruiser 
of  the  French  Navy,  which  .has  just  arrived  at  Tangier,  reports 
some  remarkable  results  of  wireless  telegraphy  to  the  Minister 
of  Marine.  This  report  was  sent  in  a  wireless  message  from 
the  cruiser  to  the  Eiffel  Tower,  in  Paris.  On  leaving  Toulon, 
the  Republique  first  went  to  Ajaccio,  choosing  this  port  as 
exceptipnally  difficult  from  being  almost  landlocked  and  sur- 
rounded by  high  mountains.  Nevertheless,  she  communicated 
easily  and  regularly  with  the  Jules  Ferry,  in  Toulon  Harbor. 
Putting  out  to  sea,  and  gradually  increasing  her  distance,  she 
kept  in  uninterrupted  telegraphic  touch  with  the  Ferry,  and 
exchanged  messages  across  750  kilometers  or  about  466  miles, 
or  over  twice  the  distance  covered  up  to  now.  From  the  Gulf 
of  Juan  she  also  communicated  with  the  Eiffel  Tower  over  a 
land  distance  of  800  kilometers  (about  497  miles).  Being 
skeptical  of  having  attained  this  result,  the  operators  asked 
the  Eiffel  Tower  for  confirmation  by  wire,  which  they  received. 
Hitherto,  the  French  vessels  in  Moorish  waters  have  been  able 
to  take  messages  from  the  Eiffel  Tower,  but  not  to  send  them 
back.  However,  it  is  finally  proved  that  it  is  feasible  to  com- 
municate over  500  miles  of  country  and  1000  miles  of  water. 
This  is  due,  it  is  asserted,  to  the  new  instruments  invented  by 
the  French  naval  officers,  MM.  Ferrier,  Dissot  and  Geance, 
which  permit  of  perfect  immunity  from  interception. 


THE  SOCIALISTIC  MILLENNIUM  has  been  definitely 
located  at  Brest,  France.  For  three  years  Brest  has  been  com- 
pletely under  the  control  of  Socialists.  It  has  71,000  inhabitants. 
In  1904  less  than  5000  were  in  receipt  of  poor  relief.  Last  year 
this  number  reached  23,584,  or  one-third  of  the  total  population. 
Investigation  has  proved  that  the  persons  who  received  relief 
were  not  all  in  a  state  of  poverty,  but  were  the  recipients  of 
corrupt  indulgences  on  the  part  of  the  Socialist  Administration. 
In  1904  the  council  organized  a  municipal  theater,  .\fter  two 
years  of  Socialist  plays  the  audiences  so  fell  off  that  last  year 
the  theater  was  run  at  a  loss  of  $8,000.  In  three  years  the 
building  trade  fell  off  90  per  cent,  the  local  customs  diminished 
60  per  cent  and  the  council  spent  three-quarters  of  the  $90,000 
surplus  left  by  their  predecessors  for  purposes  that  have  not  yet 
been  elucidated.  Many  of  the  schemes  put  forward  seemed 
laudable  enough,  but  ultimately  turned  out  to  be  vehicles  of 
wholesale  extravagance.  It  was  decided  to  organize  the  distri- 
bution of  pure  milk  in  the  working  class  quarters.  The  total 
expenditure  was  $r,ooo,  of  which  half  was  paid  in  wages  and 
rent.  Each  litre  (iJi  pints)  of  milk  was  sold  among  the 
working  class  for  three  cents,  but  it  cost  the  municipality  in 
distribution  seven  cents.  M  the  last  election  the  Socialists, 
having  reduced  the  finances  of  the  town  to  a  state  of  absolute 
bankruptcy,  surrendered  their  power,  and  the  new  administra- 
tion has  been  obliged  to  appeal  to  local  capitalists  to  prevent 
complete  disaster.  It  is  stated  that  investigations  of  the  recent 
regime  ami  criminal  prosecutions  will  follow. 
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Combined   Gas    Works    and    Electric    Gen- 
erating Station. 


A  UNIQUE  electrical  installation,  stated  to  be  the  only 
instance  in  England  of  an  electric  generating  station 
running  in  connection  with  gas  works,  was  formally 
opened  at  Ascot  on  Oct.  22.  The  Ascot  District  Gas  Company, 
in  answer  to  a  demand  for  electricity  within  the  area  covered 
by  its  mains,  obtained  permission  to  change  its  title  to  the 
Ascot  District  Gas  &  Electricity  Company,  to  erect  a  generating 
station,  and  to  supply  electrical  energy  in  the  parishes  of 
Sunningdale,  Sunninghill,  Easthempstead,  Warfield,  Binfield, 
VVinkfield,  Waltham,  St.  Lawrence,  Bislej',  Cobham,  Windles- 
ham  and  Bagshot. 

The  electric  generating  station  has  been  erected  in  close 
proximity  to  the  gas  works ;  in  fact  existing  buildings  formerly 
used  in  the  manufacture  of  gas  have  been  converted  for  the 
accommodation  of  the  storage  batteries  and  the  gas  engines. 
It  is  interesting  also  to  note  that  electric  motors  are  now 
being  installed  in  the  gas  works  for  a  number  of  purposes. 

The  electric  generating  equipment  consists  of  two  Johnston 
&  Phillips  direct-current  iio-volt  dynamos  driven  by  Hornby- 
Stockport  90-hp  horizontal  gas  engines  operating  at  210  r.  p.  m. 
The  engines  have  electric  ignition,  and  are  started  by  means 
of  compressed  air  provided  by  a  motor-driven  air  compressor. 

Outside  the  engine  room  there  is  mounted  on  iron  columns 
and  girders  a  cast-iron  tank  18  ft.  x  12  ft.  x  6  ft.  deep,  which 
serves  as  a  reservoir  for  the  water  for  the  gas  plant  and  also 
for  the  water  circulation  of  the  engines.  Each  engine  drives  a 
small  centrifugal  pump  for  circulating  the  water.  The  water 
for  the  tank  is  taken  from  a  well  by  means  of  a  motor-driven 


obtained  from  the  gas  works.     Fig.  3  indicates  the  relatively 
small  space  occupied  by  the  producer  plant. 

The  electric  generating  equipment  includes  a  semi-automatic 
balancer-booster,  consisting  of  two  balancer-motors  and  two 
booster  dynamos  mounted  on  the  same  shaft.     Each  booster  is 


FIG.    2. — VIEW    OF    GAS    PRODUCER    PLANT. 

designed  for  100  amperes  at  any  e.  m.  f.  up  to  90  volts.  The 
field  coils  of  the  balancers  are  cross-connected,  and  the  boosters 
are  arranged  with  series  and  shunt  field  coils,  as  shown  in  Fig. 
4,  so  that  they  automatically  regulate  the  e.  m.  f.  The  feeder 
circuit  voltmeters,  in  addition  to  being  of  the  "compensated" 
type   to  show   the   e.   m.   f.   at  the  ends   of   the   feeders,   have 


r,AS    ENGINE    GENEBATINC     STATION,     SHOWING    BALANCER-BOOSTER. 


pump ;  in  the  event  of  the  well  failing,  a  supply  can  be  obtained 
from  the  water  company's  mains. 

Gas  for  the  engines  is  supplied  from  a  Hornsby  suction  pro- 
ducer provided  with  the  usual  cleaning  and  scrubbing  plant,  as 
seen  in  Fig.  2.  A  motor-driven  blower  is  provided  for  the 
producer,  a  hand-operated  blower  being  installed  as  reserve. 
Moreover,  there  being  only  one  producer,  a  branch  from  the 
lighting  gas  main  is  run,  through  a  meter,  into  the  engine  room, 
so  that  cither  engine  can  be  operated  with  illuminating  gas  when 
desired.     The   fuel   used    for   the   producer   is   coke,   which    is 


attachments  by  means  of  which  electric  bells  ring  when  the 
c.  m.  f.  rises  or  falls  by  a  predetermined  amount  from  normal. 
This  plan  is  exceedingly  convenient,  because  it  obviates,  with 
the  assistance  of  llie  automatic  booster,  the  necessity  of  constant 
attendance  at  the  switchboard. 

The  storage  battery  regulating  switches  arc  actuated  by  means 
of  spindles  and  handles  on  the  main  board,  all  of  the  battery 
connections  being  in  the  cell  room.  In  order  to  prevent  the 
boosters  from  racing  in  case  the  fuses  blow,  the  following 
arrangement  has  been  adopted.     A  switch,  S  (Fig.  4),  is  held 
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up  by  each  motor  fuse ;  in  case  the  latter  melts  a  circuit  is 
closed  through  the  coils  of  a  relay,  R,  which  operates  the 
automatic  switch  shown,  so  that,  the  battery  is  disconnected 
from  the  booster  and  connected  directly  to  the  bus-bars.    The 


disconnecting  boxes ;  the  grounding  of  the  lead  sheathing  being 
continuous  throughout.  The  type  of  four-way  disconnecting 
box  which  has  been  adopted  is  shown  in  Fig.  5 ;  it  will  be  noted 
that  fuses  can  be  used  if  desired.  Ampere-hour  meters  of  the 
Siemens  pattern  are  used  on  consumers'  premises. 

It  is  estimated  that  about   1.3  lbs.  of  coke  are  required  per 
kw-hour  of  energy  generated,  and  that  72    lbs.  of  coke,  when 


FIG.  3. — GENERAL  ARRANGEMENT  OF  GENERATING  STATION. 

Storage  battery  consists  of  240  Tudor  cells   rated  at  54  x   10 
ampere-hours,  or  140  x  3  ampere-hours. 

At  the  present  time  about  seven  miles  of  three-core,  paper- 
insulated,   lead-covered   Siemens  cables  have  been  laid  on  the 


FIG.    5. — FOUR-WAY    DISCONNECTING    BOX. 

burned  in  the  producer,  are  equivalent  to  1000  cu.  ft.  of  the  gas 
supplied  to  the  consumers.  The  price  of  energy  has  been  fixed 
at  14  cents  per  kw-hour  for  lamps  and  8  cent?  for  motors,  the 
e.  m.  f.  being  220  volts  on  either  side  of  the  three-wire  system. 


FIG.   4. — DIAGRAM    OF    SWITCHBOARD   CONNECTIONS 


solid  system  in  wooden  troughing.  Owing  to  the  large  area 
over  which  energy  is  distributed  to  consumers,  there  has  been 
a  considerable  outlay  for  mains.  Lead-wiped  joints  are  used 
throughout  the  whole  system  and  at  all  three-way  and  four-way 


Illuminating  gas  is  sold  at  $1.18  per  1000  cu.  ft.,  the  coke  for 
which  costs  24  cents.  It  is  estimated  that  the  coke  in  the  pro- 
ducer for  one  kw-hour  costs  .24  cent;  the  works  cost  of  the 
kw-hour  is  2.84  cents  and  the  total  cost  4.~S  cents. 
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A  brief  item  concerning   the   above  combined  gas  and  elec- 
tricity works  was  published  in  our  issue  for  Xov.  16.    We  are 


Scale   of   Feet 


FIG.   6. — CROSS-SEDTIOX  VIEW  OF   STATION'. 

indebted  tp  the  London  Electrician,  from  which  this  item  was 
obtained,  for  the  illustrations  used  in  the  present  article. 


The  Design  and  Operation  of  Spark   Coils. 

By  F.  W.  Springes. 

IX  the  present  stat^  of  the  art  of  constructing  igniting  coils 
the  basis  of  their  design  may  be  described  as  follows : 
I.  Methods  of  compromising  and  varying  the  various  design 
factors  of  different  coils  and  the  effects  of  such  variations. 
2.  The  constructive  and  electrical  characteristics  of  each  kind 
of  coil.  It  is  the  object  of  the  present  article  to  treat  these 
two  divisions  in  detail. 

The  factors  which  affect  the  operation  of  spark  coils  arc  so 
interdependently  variable  that  it  is  somewhat  difficult  to  foretell 
offhand  exactly  all  the  results  of  changes  in  the  voltage,  E,  of 
the  source  of  current ;  R,  the  total  resistance ;  L,  the  total 
self-induction ;  /,  the  length  of  the  time  of  contact  in  the  con- 
tact maker  or  vibrator ;  /,  the  value  of  the  current  at  the 
moment  of  breaking  the  circuit,  and  the  various  electrical  and 
mechanical  'features  of  construction. 

The  energy,  /,  of  the  spark  must,  of  course,  be  determined 
by  experiment,  and  should  be  known  for  a  particular  engine 
operating  under  the  desired  conditions  before  attempting  to 
design  the  spark  coil. 

It  is  permissible  to  assume  that  the  energy,  /,  of  the  spark 
desired  is  known  in  discussing  the  determination  of  the  bes; 
values  of  E,  R,  t,  L  and  /,  and  the  other  electrical  and  mechan- 
ical features  for:  (i)  a  touch  spark  coil,  (2)  a  non-vibrating 
jump  spark,  and  (3)  a  vibrating  jump  spark  coil. 

The  operation  of  coils,  their  characteristic  current-time 
curves,  etc.,  need  not  be  discussed  here  is  they  have  previously 
been  rather  fully  treated  in  Electrical  World. 

Referring  to  the  two  fundamental  equations  of  spark  coils, 
i.  e.,  the  logarithmic  current-time  building  up  and  energy 
equations,  respectively : 


/  =  — 


(-^) 


and  /  : 


■  r 


(I) 


(2) 


amount  of  magnetic  energy  stored  in  the  circuit,  one  may  as- 
sume that  /,  of  equation  (2)   represents  the  spark  energy. 

It  is  seen  from  equation  (i)  that  the  value  of  the  current  / 
at  the  moment  of  breaking  the  circuit  in  the  timer  for  any  given 
time,  t  (i?  and  L  being  constant)  varies  directly  as  the  voltage, 
E.  This  is  shown  in  a  particular  case  by  the  curves  A  and  B, 
Fig.  I,  in  which  one  curve  represents  results  with  8  volts  and 
the  other  with  12  volts. 

From  equation  (2)  it  is  seen  that  the  energy  of  the  spark 
varies  as  the  square  of  the  current  /,  or  as  E'.  Hence  doubling 
the  voltage  will  increase  the  energy  of  the  spark  to  four  times 
its  former  value — R,  t  and  L  remaining  constant.  See  curve 
J-E,  Fig,  3.  Further,  /  varies  (equation  2)  directly  as  L,  the 
coefficient  of  self-induction  in  henries,  so  that  the  value  of  the 
desired  energj'  of  the  spark  may  be  ascertained  while  using  widely 
different  values  of  L  and  /.  If  a  value  of  /  is  decided  upon,  L 
may  be  determined  by  solving  equation  (2).  If  a  certain 
value  of  L  is  used,  such  values  of  E,  R  and  t  must,  of  course, 
be  taken  as  will  give  the  necessary  value  of  /  (equation  l). 

Therefore  one  needs  merely  to  decide  upon  the  desired  values 
of  L  and  /  and  then  to  compromise  upon  such  values  of  E,  R,  t 
and  L  as  will  give  the  desired  energy  of  the  spark,  /,  and 
fulfill  any  other  desired  conditions.  For  example,  use  may  be 
made  of  the  data  of  the  touch-spark  coil  taken  as  an  illustration 
throughout  this  paper,  as  follows :  A  coil  having  a  resistance 
of  9  ohms  with  the  battery  and  wiring,  provided  with  a  i  in.  x 
6  in.  core  of  round  iron  wires  and  1320  turns  of  No.  20  copper 
wire.    Its  self-induction  is  0.22  henry. 

It  was  found  by  experiment  that  each  spark  occurr'ng  in  a 


it  is  seen  from  equation  ( i  )  that  the  current,  /,  at  the  moment 
of  breaking  the  primary  or  battery  circuit,  may  be  calculated 
for  any  desired  values  of  time  of  contact  /,  voltage  E,  self- 
induclion  L  and  resistance  R.  The  amount  of  magnetic  cncfRy 
in  watt-seconds  or  joules,  /,  stored  may  be  calculated  from 
equation   (2). 

Since  the  energy  of  the  sp.irk  is  largely  determined  by   the 
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FIG.     I. — ntn.DIXG-UP    CIRREXT    CURVE    OF    AN     INDl'CTIVE    CIRCIHT. 

2-hp  White  marine  engine  running  at  600  r.  p.  m.,  had  magnetic 
energy,  /,  equal  to  .025  watt-seconds. 

The  time  of  contact,  /,  at  the  above  speed  (see  Fig.  2)  was 
0.02  second,  the  e.  m.  f.  of  6  dry  sells  (open  circuit)  8  volts. 
The  total  resistance  being  9  ohms  and  the  self  induction  0.22 
henry,  from  equation  (i). 


8 


(--^ ) 


/  =  .48  amperes   (Point  /'  curve  B.  Fig.  l). 

From  equation  (2), 

/  =  (0.22  -5-  2)  X  .48'  =  .025  watl-secon<ls. 

The  above  methods  of  calculating  the  current  and  the  spark 
energy  might  be  applied  to  any  touch-spark  coil  under  any 
known  conditions,  and  also  to  the  primary  coil  of  a  vibrating, 
or  of  a  non-vibrating,  jump-spark  oil. 

Equation  (l),  as  illustrate!  above,  may  easily  be  solved  by 
the  use  of  the  logarithmic  >ide  of  the  slide  rule.  There  is, 
however,  a  much  simpler  method  as  follows: 

Referring   to   equation    (f)    and   curve   B,  Fi^    i,   if   in   the 
L  .32 

equation  the  tiiiii.  I,  be  made  equal  to  —  (in  this  case  — =  0244 
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second)    (point  M)  the  current  /,  wlicn  /  =: — ,  will  be  63  per 

R 
E 
•cent  of  its  full  —  value  (.89  amp.)  or  63  per  cent  of  that  value 

R 
which  the  current  would  attain  if  allowed  to  continue  to  in- 
crease for  an  indefinite  length  of  time. 
L 
The  time  —  is  called  the  "time  constant"  of  a  coil,  and  is 
R 
designated  by  the  letter  T. 

Knowing  the  self-induction  and  resistance  of  a  coil,  two 
points  are  determined,  namely,  the  time  required  for  the  cur- 
rent to  reach  63  per  cent  of  its  full  value  and  the  spark  to 
reach   (.63'),  or  40  per  cent  of  its  full  value. 

Referring  again  to  curve  B,  Fig.  i,  it  will  be  noticed  that, 
between  points  M  and  0,  the  current  varies  approximately  as 
the  time,  t,  hence  for  any  value  of  the  current  for  a  time  less 

L 
than   the   "time  constant,"   T  =  — ,   a   practically  correct   value 

R 
may  be  obtained  as  follows : 

Suppose  it  is  desired  to  know  the  value  of  the  current  at 
0.012  second  for  a  coil  having  the  data  of  Fig.  i,  curve  B 
(9  ohms,  8  volts,  .22  henry).    Then,  for 

<  =  L  -J-  i?  =  .0244 ;  /  =  .63  X  .89  amp.  =  .56  ampere 
.012 

Then X  -56  =  -27  amp.  is  the  value  of  the  current  v/hen 

.0244 
the  time  is  .012  second.     This  approximation  wifl  be  found  to 
be  sufficiently  accurate  for  all  practical  purposes. 
The  energy,  /,  of  the  spark  at  this  point  would  be 
LP         .22  X  .if 

J  ■= = =  .008  watt-second, 

2  2 

a  spark  of  small  energy. 

It  has  been  found  by  experiment,  that  under  the  ordinary 
working  condition  of  the  common  four-stroke  cycle  gasoline 
engine  that  a  (touch)  spark  having  a  magnetic  energy  of  .04 
watt-second  is  sufficient.  A  more  powerful  spark,  one  whose 
energy  is  at  least  o.l  watt-second,  is  desirable  at  starting,  w-hen 
the  gas  charge  is  at  low  compression  and  low  temperature. 

Under  very  favorable  conditions  it  has  been  found  that  a 
spark  having  energy  of  .005  watt-second  is  sufficient  to  ignite 
the  charge  in  a  2-hp  White  engine  with  practically  no  diminu- 
tion in  speed.  But  whether  or  not  the  energy  of  a  spark  is 
sufficient  depends  upon  the  temperature,  compression  and  rich- 
ness or  leanness  of  the  gas  charge,  and  amount  of  diluent,  such 
as  that  of  burned  gases,  and  the  engine  speed.  A  series  of 
weak  sparks  may,  no  doubt,  be  equal  to  one  strong  spark  in 
some  cases,  such  as  in  starting  and  at  low  speeds. 

It  is  desirable  in  seeking  suitable  values  of  £,  R,  t,  L,  etc., 
to  know  beforehand  approximately  how  different  values  of  the 
above  factors  will  affect  the  result.  These  results  may  be 
discussed  under  three  heads,  as  follows:  First,  those  conditions 
which  more  or  less  involve  the  engine  and  other  conditions 
outside  of  the  coil;  second,  the  more  or  less  mathematical 
characteristics  of  the  coil;  third,  the  electro-mechanical  features 
of  construction. 

(i)  Practice  seems  to  show  that  the  e.  m.  f.  in  a  touch-spark 
circuit  should  be  not  less  than  eight  volts  owing  to  the  un- 
reliability of  contact  in  the  engine.  It  should  also  not  be  so 
large  as  to  hold  the  arc  too  long  after  the  contact  points  are 
drawn  apart  in  the  engine  cylinder. 

(2)  Owing  to  armature  reaction  in  a  dynamo  and  to  polariza- 
tion in  batteries,  the  equivalent  working  closed-circuit  voltage  in 
either  case  is  liable  to  be  considerably  less  than  that  measured 
by  means  of  a  voltmeter  while  the  circuit  is  open. 

(3)  In  case  a  dynamo  of  the  direct-current  magneto  type 
is  to  be  used,  a  rather  large  voltage  is  desir.ible  owing  to  the 
brush  resistance.  In  case  of  batteries  it  is  generally  thought 
best  In  keep  the  number  of  colls  as  small  as  possible.     This  is 


especially  true  in  the  case  of  non-vibrating  and  vibrating 
jump-spark  coils  where  the  contacts  can  be  readily  kept  in  good 
condition. 

(4)  If  both  a  battery  and  a  dynamo  are  to  be  used  with  the 
same  coil  (the  battery  for  starting  and  as  an  alternative  for 
the  dynamo),  the  above  conditions  must  be  compromised. 
There  is  no  objection,  however,  except  as  to  cost  and  weight, 
to  the  use  of  separate  coils  for  the  dynamo  and  the  battery. 

(5)  If  the  time  of  contact,  t,  is  not  a  constant  one  but  varies 
inversely  as  the  engine  speed,  as  is  usually  the  case,  thereby 
permitting  a  very  long  time  of  contact  while  running  slowly  in 
starting,  the  resistance  in  the  circuit  should  be  large  enough 
to  prevent  short-circuiting  and  polarizing  the  battery.  Further, 
it  is  desirable  that  the  resistance  be  large  enough  so  that  any 
variation  di  the  contact  resistance  of  the  points  in  the  engine 
cylinder  may  not  affect  the  total  resistance  by  a  large  per 
cent. 

(6)  The  time  of  contact,  /,  should  occur  over  such  a  portion 
of  one  fly-wheel  revolution  that  any  slight  wear,  as  of  the  timer, 
or  "throwing  off"  as  at  high  speed,  may  not  materially  alter  the 
time  of  contact.  The  time  of  contact  is  usually  between  15  and 
25  per  cent  of  that  of  one  revolution.    Fig.  2  shows  the  varia- 
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FIG.    2. — TI.ME  OF  COXTACT   AT   DIFFEREXT   ENGIN"E   SPEEDS 
AND   ARCS   OF   CONTACT. 

tion  in  the  time  of  contact,  /,  for  different  engine  speeds  and 
different  arcs  of  contact  as  expressed  in  per  cent  of  one  fly- 
wheel revolution. 

(7)  A  small  value  of  L  would  necessitate  a  large  current,  /, 
to  give  the  desired  spark  with  the  resulting  drain  on  the  battery, 
and  with  large  PR  losses.    (Equation  2.) 

(8)  While  the  efficiency  of  an  igniting  system  is  a  matter  of 
minor  importance  when  a  dynamo  is  used  as  the  source  of 
energy,  it  is  of  vital  importance  if  batteries  are  to  be  used  ex- 
clusively. 

(9)  The  weight,  cost  of  construction,  shape,  etc,  of  coi'.s 
may  also  become  important  in  special  cases. 

With  the  ?bove  conditions  in  mind  it  may  prove  instructive 
to  follow  the  results  of  varying  E,  R,  t  and  L  upon  the  values 
of  the  current,  /.  and  of  the  magnetic  spark  energ>-.  /.  It  will 
be  assumed  that  the  coil  used  is  the  one  described  above. 

The  effects  of  varj-ing  the  above  factors  will  be  taken  up  in 
the  order  given.  .\s  a  rule  only  one  factor  will  be  varied  «t  a 
time,  in  order  to  show  the  resulting  variation  in  the  current 
value,  /,  and  the  energy  of  the  spark,  /,  at  the  moment  of 
opening  the  circuit  of  the  source  of  energy. 

.\s  already  stated  /  varies  directly  as  E,  and  /  varies  as  f. 
These  are  shown  respectively  by  curves  A  and  B  of  Fig.  I,  and 
J-E  of  Fig.  3. 

In  order  to  ascertain  what  value  of  E  will  give  the  maximum 
efficiency  (that  is.  will  make  the  ratio  of  the  energy  of  the 
spark,  J,  to  the  chemical  expenditure  a  maximum)  let  A  be  the 
area  OPX  under  curve  B  of  Fig.  I.  This  area  represents  the 
chemical  expenditure  per  cell  in  coulombs,  or  ampere-seconds, 
when  the  spark-gap  opens  at  point  P.  and  may  be  determined  by 
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a  planimeter  or  from  the  general  equation  for  the  area  of  a 
logarithmic  curve,  which  is 


R 


(t+T{ 1)        I 


(3) 


in  which  T  (=  L  -^  R)  is  the  time  constant,  and  E  (^  A'i')  is 
the  number  of  cells  times  the  voltage  per  cell.  Equation  (2) 
is  the  general  expression  for  the  energy  of  the  spark,  -/,  at 
point,  P.  It  thus  remains  to  find  that  value  of  Ne  which  will 
/ 

a    maximum,   NA    being   the   total    chemical    ex- 


render   

NA 
penditure,^ 


NA 


T  (--  ) 


Ne 


[•"(-■    )] 


•(4) 


By  inspecting  this  equation  it  is  seen  that  is  independent 

NA 
of  N  so  that  increasing  the  number  of  cells,  the  total  resistance 
remaining  constant,  will  in  no  way  affect  the  chemical  efficiency. 
This  would  require  increasing  the  size  of  the  cells  as  their 
number  increases  in  order  to  maintain  the  same  total  resistance. 
An  increase  in  the  number  of  cells  which  simultaneously  in- 
creases the  total  resistance  would  reduce  the  efficiency. 

There  are  several  conditions  which   affect 'the  value  of  the 
resistance   R.     Referring   to   equation    (i),   it   is   seen   that   R 
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FIG.   3. — EFFFCT  OF  VARYING  THE  RESISTANXE   TIME  OF 

CONTACT  AND   VOLTAGE. 

enters  into  the  equation  in  such  a  way  that  slight  variations  in 
R  do  not  greatly  affect  the  value  of  the  current  or  the  energy 
of  the  spark.  This  is  illustrated  in  a  special  case  by  the  current- 
resistance  curve  I-R  of  Fig.  3,  and  the  energy  of  the  spark,  J, 
in  the  J-R  curve  of  Fig.  3. 

Treating  equation  (l)  mathematically  and  solving  for  that 
value  of  R  which  will  make  /  a  maximum,  other  factors  re- 
maining constant,  it  is  found  to  be  zero,  hence  the  smaller  the 
resistance  the  more  energy  the  spark  contains.  The  rate  of 
increase  when  reducing  R  is,  however,  not  great,  as  shown  in 
curves  J-R  and  I-R  of  Fig.  3.  Hence  there  is  no  gain  in 
sacrificing  anything  else  to  obtain  an  extremely  low  resistance. 

That  value  of  R  which  will  give  the  maximum  efficiency  in 
magnetizing    the    core    may    be    determined    by    diflercntialing 

/ 

equation    (5)   with   respect  to  —  and  /?,  and  solving   for  that 

A 


value  of  R  which  will  make  7  -^  ^  a  maximum :  A  represents 
the  coulombs  or  chemical  expenditure  per  spark  as  above. 


l/e  — ^<v 

^(^-(.-2.7,8Z.)J 

\2.718r         / 


(5) 


R 


The  maximum  is  found  when  R  equals  zero,  which  means 
that  when  R  is  as  near  zero  as  possible,  practically  all  the  volt- 
age of  the  battery  is  used  in  overcoming  the  counter  e.  m.  f. 
of  self-induction ;  that  is,  in  storing  energy  magnetically. 

However,  in  operating  an  engine  equipped  with  a  touch  spark, 
or  a  non-vibrating  jump  spark,  ignition  system  it  is  found  that 
the  use  of  a  coil  of  very  low  resistance  frequently  results  in 
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FIG.   4. — EFFECT  OF  VARYING  THE  SELF-INDUCTION,   OTHER 
FACTORS  BEING  CONSTAN  T. 

practically  short  circuiting  the  batteries  when  starting  the  en- 
gine, a  few  false  starts  resulting  in 'throwing  the  batteries 
temporarily  out  of  service  as  well  as  uselessly  wasting  their 
energy.  Unless  some  automatic  device  is  arranged  to  limit  the 
starting  current  to  a  reasonable  amount,  the  coil  should  have 
sufficient  resistance  in  itself  to  afford  the  required  protection. 

The  value  of  /,  the  length  of  the  time  of  electric  contact,  is 
determined  by  the  length  of  the  arc  of  the  contact,  as  measured 
on  the  periphery  of  the  flywheel,  and  by  the  engine  speed. 

As  shov/n  by  the  general  equation  (l)   the  current  will  be  a 
maximum  when  f  is  a  maximum.     But  practically  the  current 
5L 

will  reach  its  full  value  when  /  = =  sT.   Thus,  practically, 

R 
the  maximum  spark  will  be  obtained  when  /  =  sT,  except  in 
cases  of  battery  polarization,  when  the  energy  of  the  spark  will 
decrease  as  the  time  of  contact  increases.  For  example,  in  Fig. 
I,  the  energy  of  the  battery  is  needlessly  wasted  when  the  cur- 
rent is  allowed  to  flow  for  a  longer  time  than  /  =  .05  seconds. 

The  value  of  /  which  will  render  the  efficiency  a  maximum 
is  found  as  in  the  case  of  R  above,  the  value  of  /  being  zero  for 
maximum  efficiency — that  is,  the  less  the  time  of  contact  the 
greater  the  efficiency.  Thus,  the  point  of  cut-off  should  come 
on  the  sleep  part  of  the  building-up  curves,  Fig.  i.  Values 
should  be  selected  for  R  and  L  so  that  the  cut-off  will  occur 
at  the  proper  moment,  at  least  at  the  normal  running  speed. 
The  point  marked  M  in  Fig.  i,  near  the  "lime  constant,"  is  a 
good  efficient  place  at  which  to  open  the  circuit. 

The  variations  in  t  are  shown  in  Fig.  2.  For  example,  a 
9.4-in.  arc  of  contact  on  a  12-in.  flywheel  running  at  1000  r.  p. 
m.  gives  a  length  of  lime  of  contact  of  .015  seconds,  as  shown 
in  dotted  lines  in  Fig.  2.  Upon  the  value  of  (  depends  the  best 
value  for  L;  the  larger  /  is,  the  larger  L  should  be. 

The  eflfect  of  varying  t,  as  in  the  case  of  a  variable-speed  engine, 
is  shown  in  curves  A  and  B  of  Fig.  .■;,  the  one  being  for  a  20 
per  cent  and  ihc  other  for  a  10  per  cent  arc  of  contact,  other 
conditions  being  the  same  in  the  two  cases.     See  also  curves 
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J-t  (8)  and  J-t  (12)  of  Fig.  3,  plotted  for  an  8-voU  and  a  12- 
volt  battery,  respectively. 

Regarding  the  self-induction,  L,  it  is  quite  evident  that  if  L 
is  zero  there  will  be  no  energy  stored,  and  /  ^  o,  while  the  cur- 

E 
rent   will   reach   its   full    ( —  = /)    value  instantly,  or   at   /  ^  o. 

R 
On  the  other  hand,  if  L  is  extremely  large,  the  current  will  in- 
crease very  slowly  so  that  for  any  reasonable  value  of  t,  I 
will  be  very  small  and  hence  /  also  will  be  small.  One  should, 
therefore,  determine  not  only  what  self-induction  will  give  the 
strongest  spark  with  any  certain  voltage,  time  of  contact  and 
resistance,  but  also  what  value  of  L  will  be  efficient  as  to  the 
consumption  of  electricity. 

Curve  A  of  Fig.  4  shows  how  the  current  values  are  affected 
by  using  coils  of  different  amounts  of  self-induction,  other 
conditions  being  unchanged.  Curve  B  shows  the  resulting  en- 
ergy of  the  spark  when  varying  the  self-induction.  It  will  be 
noted  that  an  induction  of  0.13  henry  gives  the  spark  maximum 
energy  with  /?  =:  9,  t  ^  .02,  and  E  =^  12. 

It  will  be  most  convenient  to  determine  mathematically  the 
value  of  L  which  will  give  the-ma.ximuni  /.    .'Xssuming  /  and  L 
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to  be  variables,  in  equation   (2)  and  substituting  the  value  of  / 

dJ 

from     equation      (l),     differentiating     and     putting =  o. 

dL 
Ri  2Ri 

2.718  '-  =lH ■  (6) 

L 
Having  decided  upon  the  values  for  R  and  /  one  may  then 
determine,  by  trial,  that  value  of  L  which  will  make  the  two 
sides  of  the  equation  equal.  This  value  will  be  that  self-induc- 
tion which  will  give  the  ma.ximum  energy  of  spark  in  the  par 
ticular  case.  The  process  may  be  reversed  by  assuming  values 
for  L  and  solving  for  Rt. 

Curve  C  of  Fig.  4,  was  drawn  by  solving  for  those  values  of 
Rt  which  would  make  /  a  maximum  when  L  was  .10,  .15,  .20 
and  .25  henry,  respectively.    As  an  example,  when  L  =  .22  henry 

■275 

Rt  is  .275;  if  /?  be  6  ohms  then  the  time  of  contact,  /,  is  

6 
or  .046  seconds.  When  L  equals  zero  the  current  reaches  its 
full  value  instantly  and  the  stored  (core)  energy,  /,  equals  zero, 
no  matter  how  large  the  current.  There  may,  however,  be  a 
spark,  but  it  will  be  produced  by  the  battery  current  only  and 
have  little  disruptive  character. 

In  order  to  find  that  value  of  /.  which  will  be  most  efficient 
so  far  as  storing  the  magnetic  energy,  /,  is  concerned,  one  may 
proceed   as  before   with   equation    (5)    differentiating  with   re- 

/ 
Bpcct  to  —  and  L.  as  the  variables,  in  order  to  find  that  value  of 
A 


L  which  will  render  the  ratio  of  the  magnetic -energy,  /,  to 
the  chemical  expenditure.  A,  a  maximum. 

It  is  found  that  the  larger  is  L  the  greater  is  -0»e  chemical 
efficiency.  The  effect  of  varying  L  upon  the  cuTMtat  and  :he 
energy  of  the  spark  is  shown  for  a  special  case  by  curves  A 
and  B  of  Fig.  4.  It  is  to  be  noticed  that  the  current  is  a  maxi- 
mum when  L  =:  o  and  /  is  a  maximum  when  /..  =  .1.?  henry, 
for  the  values  assumed,  although  there  is  little  variation  in  J 
between  .10  and  .20  henry.  The  higher  value  of  L  should  be 
selected  because  of  the  much  greater  efficiency.  Compare 
curves  A  and  B,  respectively,  and  L  =  .13  and  .26,  Fig.  4. 

Since  the  desirable  value  of  L  changes  with  t,  or  Rt,  in  the 
case  of  variaWe-speed  engines  that  value  of  L  should  be  used 
which  is  suited  to  Rt  or  t  at  the  average  or  normal  speed. 

The  amount  of  current  to  be  used  is  determined  ^y  the  en- 
ergy of  the  spark,  /,  or  core  energy  and  the  self-induction,  L, 
the  chemical  efficiency  being  independent  of  /. 

The  dimensions  and  the  best  construction  of  cores  and  num- 
ber of  turns  of  wire  to  be  used  for  a  desired  value  of  self- 
induction  L  will  be  taken  up  later  in  connection  with  the  de- 
sign of  cores  for  different  t3rpes  of  coils. 

In  the  curves  A  and  C  of  Fig.  5.  a  comparison  is  made  be- 
ween  the  energy  of  the  spark  supplied  by  a  battery  and  a 
variable-voltage  engine-driven  dynamo;  the  time  of  contact,  of 
course,  varies  inversely  as  the  speed  of  the  engine  w^hile  the 
open  circuit  voltage  of  the  magneto  dynamo  varies  directly  as 
the  engine  speed. 

If  is  to  be  noted  that  the  generator  (curves  A  and  C  of  Fig. 
5)  gives  the  same  energy  of  spark  as  the  battery  at  450  r.  p.  m., 
the  battery  giving  the  stronger  sparks  at  lower  speeds.  The 
engine  speed  at  which  the  sparks  from  the  two  current  sources 
are  equal  may,  of  course,  be  reduced  by  increasing  the  ratio  of 
the  dynamo  speed  to  that  of  the  engine;  that  is,  by  using  a 
smaller  dynamo  pulley.  The  advantage  of  increasing  the  size 
of  the  sparks  up  to  a  certain  point  as  the  engine  speed  in- 
creases will  be  apparent.  It  is  also  desirable  to  have  a  strong 
spark  in  starting  the  engine. 

In  practice,  the  change  from  the  battery  to  the  dynamo  is 
usually  made  by  means  of  a  throw-over  switch,  the  battery  be- 
ing used  only  in  starting. 

It  is  to  be  noted  in  the  case  of  curve  C  of  Fig.  5  that  the  in- 
creasing dynamo  voltage  more  than  counterbalances  the  decreas- 
ing time  of  contact. 

DESIGN   OF  CORES. 

The  selection  of  core  dimensions  is  no  doubt  one  of  the  most 
important  and  difficult  problems  in  the  design  of  spark  coils, 
because  the  cross-section  and  length  of  the  core  not  only  de- 
termine the  number  of  turns  of  wire  which  must  be  used  to 
obtain  the  desired  self-induction,  L,  but  also  to  a  large  extent 
affect  the  resistance,  R,  of  the  coil,  since  the  diameter  of  the 
core  determines  the  length  of  the  average  turn  ofmie  winding. 

The  magnetic  and  constructional  features  can  be  eliminated 
from  the  discussion  by  recalling  that  the  core  shoflkl  be  of  fine 
round  shellacked  iron  wHres  of  the  best  magnetic  qimlities.  The 
finer  the  wires  and  the  more  perfectly  insulated  from  one  an- 
other the  better,  on  account  of  the  fact  that  the  extremely 
rapid  changes  in  the  magnetic  tlux  which  occur  in  jump-spark 
coils  tend  to  produce  eddy  currents  in  the  core.  The  eddy  cur- 
rents act  upon  the  core  flux  in  the  same  way  as  a  secondary 
current  in  a  short-circuited  coil ;  that  is,  they  reduce  the  effec- 
tive flux  and  greatly  retard  its  rate  of  decrease. 

Although  it  is  not  practicable  to  predetermine  all  of  the  dimen- 
sions of  cores,  if  information  is  had  concerning  the  constants 
of  a  coil  and  core  which  are  of  the  same  order  as  those  of  the 
coil  to  be  designed,  changes  can  be  made  in  the  first  or  experi- 
mental coil  and  the  constants  and  results  of  such  changes  can 
be  calculated.  With  these  objects  in  view,  several  tests  were 
made  on  iron  cores  in  order  to  obtain  a  basis  for  calculating 
the  dimensions  of  any  spark  coil. 

.\  supply  of  commercial  "annealed"  round  iron  wire  0.062-in. 
in  diameter  was  cut  up  into  cores  as  follows : 

The  wires  were  slightly  stretched  in  order  to  remove  kinks. 
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They  were  then  rolled  between  boards  to  completely  straighten 
them,  and  shellaced,  dried  while  lying  cross-wise  on  one  an- 
other, then  gathered  into  bunches  and  pushed  through  suitable 
sized  round  holes  in  a  board  and  taped  as  they  came  through. 

The  cores  were  of  the  following  dimensions,  I  in.  in  diameter 
u8o  wires)  and  4  ins.,  6  ins.,  9  ins.  and  12  ins.  long,  respective- 
ly, and  0.5  in.  (45  wires),  0.71  in.  (90  wires),  0.86  in.  (133 
wires)  and  1. 125  in.  (225  wires)  in  diameter,  respectively,  by 
4  ins.  long. 

Each  core  was  wound  with  191  turns  of  No.  16  copper  wire 
in  four  layers,  these  coils  being  about  3  ins.  long. 

The  magnetic  flux  for  different  ampere-turns  on  each  core 
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UPON  THE   NUMBER  OF  LINES  OF 


FORCE    <t>    AND    THE    EFFECT    OF    VARYING    THE 
NUMBER  OF  A.MPERE-TURNS. 

was  determined  by  means  of  a  ballistic  galvanometer  and  a 
20-turn  exploring  coil  wound  on  the  outside  of  the  191-turn 
coil.  Fig.  6  shows  the  total  flux  in  lines  of  force  for  differ- 
ent magnetizing  currents  in  the  case  of  different  lengths  of 
cores,  each  i  in.  in  diameter.  It  is  to  be  noted  that  the  magnet- 
ism in  each  case  increases  directly  as  the  current,  and  also  that 
it  is  greater  the  longer  the  core. 

Fig.  7  shows  the  rate  at  which  the  magnetism  may  be  in- 
creased for  any  certain  magnetizing  force  (in  total  ampere- 
turns)  by  increasing  the  length  of  the  core;  in  other  words,  by 

I 
varying   the   ratio   of   the   length   to   the   diameter       —       and 

d 
keeping  d  constant.     It  is  to  be  noted  that  increasing  the  length 
from  S  ins.  (5  to  i)  to  10  ins. '(10  to  i)  increases  the  flux,  the 
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current  being  six  amperes,  from  15,200  lines  to  24,800,  an  in- 
crease of  63  per  cent.  An  increase  of  6  ins.  (6  to  1)  to  9  ins. 
(9  to  l)  gives  an  increase  of  41  per  cent. 

The  effect  of  increasing  the  diameter  of  the  cores,  the  length 
remaining  4  ins.,  is  shown  in  Fig.  8.  An  increase  in  core  diam 
eter  from  .5  in.  (8  to  l)  to  1. 125  in.  (3.55  to  l)  resulted  in  an 
increase  in  magnetic  flux  from  8400  to  l6,8oo.  The  increase 
would  be  greater  the  greater  the  ratio  of  the  length  to  the  diam 


eter  —  since  the  reluctance  of  the  air  j)ath  is  relatively  less  the 

d 
longer  the  core,  so  that  a  change  in  the  number  of  iron  wires 
would  have  a  greater  relative  effect  in  the  long  cores ;  that  is,  in 

/ 
the  cores  having  a  large  value  of  — . 
</ 

The  lines  of  force  in  the  individual  wires  of  the 
small  cores  (Fig.  8)  were  greater  in  number  than  in  the  larger 
cores,  since  the  latter  cores  possess  the  greater  relative  reluct- 
ance in  the  air  path.  The  lines  of  force  per  sq.  in.  in  the  -S-in. 
core  above  with  6  amperes  were  63,000,  while  in  the  case  of  the 
I.ll25-in.  diameter  core  they  were  only  25,000  per  sq.  in.  of  solid 
iron  cross-section. 

Annealing  the  cores  by  placing  them  in  a  length  of  gas  pipe 
and  heating  them  to  a  red  heat,  then  cooling  them  slowly  in  a 
keg  of  lime  increased  the  magnetic  flux,  other  things  being  the 
same,  about  3  per  cent  in  the  case  of  the  6-in.  x  i-in  core. 
Since  the  air  part  of  the  path  of  the  lines  of  force  has  several 
times  the  reluctance  of  the  iron  core,  the  permeability  of  the 
iron  was  increased  by  much  more  than  3  per  cent.     In  the  case 

/ 
of  long  cores  (large  — )  the  effect  of  annealing  would  be  much 

d 
greater;  that  is,  more  than  twice  as  much  in  case  of  the   (12 
to  l)  l2-in.  core. 

For  example,  in  the  case  of  the  9-in.  x  l-in.  bending  the  wires 
back  over  the  coil  and  forming  a  hollow  horseshoe,  doubled 
the  magn&tic  flux,  other  things  being  equal.  This  relative  in- 
crease, however,  would  be  less  the  longer  the  core.  Putting  a 
few  thin  iron  washers  across  the  ends  of  the  wires  increased 
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the  flu.\  again,  by  170  per  cent.  Thus,  closing  the  magnetic  cir- 
cuit, as  shown  above,  nearly  quadruples  the  flux  in  the  case  of 
the  9-in.  to  i-in.  core. 

By  comparison  with  the  above  results,  the  magnetic  flux  for 
a   certain   number   of   ampere-turns   can   be   estimated   for   any 
ofdinary  spark  coil,  from  which  the  flux  per  ampere  of  mag- 
netizing current  can  be  calculated.    Then  since, 
N* 

ID* 

In  which  .\  i-.  the  number  of  turns  of  wire  and  4*  is  the  flux 
produced  by  one  nmpere  in  the  A'  turns,  the  self-induction.  L. 
can  be  determined.  For  example,  the  6  in.  x  i  in.  core  has 
20,000  lines  of  force  with  7  amperes  and  loi  turns,  or  1337 
ampere  tnrns  (Fig.  6),  hence, 

19.  X^" 

/,  = -^  =   05.=;  henrv. 

in" 

With  2  V  loi.  or  382  turns,  at  the  same  flux, 

20,000 
.?H2  X  VT", 

/,  = '-=-^  =  .022  henrv 

10» 
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L  thus  varies  as  the  square  of  the  lumiber  of  turns  on  the  core. 
Any  desired  combination  of  size  of  core  and  number  of  turns 
of  wire  can  be  found  to  give  the  desired  self-induction  by  a 
few  trial  calculations. 

In  designing  cores  for  vibrating  jump  spark  and  magnetic 
touch  spark  coils  the  magnetic  pull  of  the  core  upon  the 
vibrating  armature  must  be  considered.  From  the  well  known 
law  of  magnetic  traction, 

B'A 

P  — 

Sir 
in  which  /-"  is  the  pull  in  dynes  (approximately  milligrams),  B 
the  number  of  lines  of  force  per  sq.  cm.  in  the  solid  iron,  and  A 
the  cross-section  in  sq.  cms.  of  iron,  it  is  to  be  noticed  that  the 
pull  varies  as  the  square  of  the  magnetic  intensity  and  only 
directly  as  the  area. 

Since  iiicrc-asing  the  length  of  a  core,  the  ampere-.turns  re- 
maining constant,  will  increase  the  magnetic  flux,  a  rather  long 

/ 
core  should  be  used,  thereby  giving  a  large  value  to      —    . 

d 
The  results  noted   from   the   curves   may  be  summarized   as 
follows  ; 

1.  The  flux  will  increase  directly  as  ihc  magnetizing  current 
and  as  the  number  of  turns. 

2.  The  greater  the  length  of  the  core  the  greater  the  mag- 
netic flux  for  the  same  ampere-turns. 

3.  The  greater  the  diameter  of  the  core  the  greater  the  flux. 

; 

4.  The  shorter  the  core  (the  less  the  value  of  — )  the  greater 

d 
will  be  the  relative  reluctance  of  the  air  path  and  the  less  the 
magnetic  density  in  the  iron  core. 

5.  The  longer  the  core  the  less  is  the  air-path  reluctance 
and  the  greater  the  iron  reluctance  and  the  greater  the  density 
of  lines  in  the  iron  with  a  certain  magnetizing  force. 

6.  The  self-induction,  L,  varies  as  the  square  of  the  number 
of  turns  of  wire. 

7.  L  varies  directly  as  <P,  N  remaining  constant;  hence,  in- 
creasing the  length  or  the  diameter  of  a  core  will  increase 
the  value  of  L. 

I 

8.  The  longer  the  core    (greater  the  vale  of  — )    the  larger 

d 
the    self-induction    for    a    certain    resistance    of    coil,    and    the 
greater  the  iron  loss. 

/ 

9.  The  shorter  the  core    (less  the  value  of  — )    the  greater 

d 
will  be  the  resistance  of  a  coil  of  a  certain  L. 

10.  Annealing  will  increase  the  flux  by  from  3  to  12  per  cent, 

/ 

depending  on  the  value  of  • — . 

d. 

OPERATING   CONDITIONS. 

There  are  certain  operating  conditions  which  apply  in  general 
io  the  kinds  of  apparatus  under  consideration.  Operating 
characteristic  features  of  jump-spark  coils  which  are  of  interest 
to  the  designer  and  operator,  are  shown  in  the  oscillograms  pf 
Fig.  9  where  curve  A  shows  the  voltage  of  a  primary  battery 
of  moderately  high  internal  resistance,  supplying  energy  to  a 
vibrating  jump-spark  coil.  The  "kick"  which  occurs  in  the 
primary  coil  is  shown  by  the  rise  in  voltage  NH.  The  irregu- 
larities at  K  arc  due  to  a  similar  cause  occasioned  by  a  slightly 
chattering  vibratoi'.  Curve  B  shows  the  instantaneous  values 
of  the  current  in  the  primary  coil.  The  line  at  K  should  be 
as  nearly  horizontal  and  smooth,  NH  as  nearly  vertical  and  MN 
as  nearly  straight  as  possible.  The  spark  or  secondary  current 
HNP  of  curve  C  lasts  about  o.odi  second,  varying  inversely 
with  the  length  of  the  spark  gap,  with  the  engine  compression, 
etc.  Curve  D  is  not  an  oscillogram,  but  it  has  been  drawn 
from  known  conditions.     The  secondary  or  jumping  pressure 


IS  may  be  measured  by  noting  the  length  of  the  spark  gap 
and  the  compression  pressure.  The  voltage  necessary  to  sustain 
the  arc  is  not  known  exactly  either  in  form  or  in  amount, 
except  that  it  is  probably  tens  of  volts. 

Attention  should  be  called  here  to  the  distinctive  difference 
between  the  jump  spark  and  the  touch  spark.  The  secondary 
voltage  rises  instantly  on  the  cessation  of  the  primary  current, 
to  y  of  curve  D,  as  the  secondary  or  spark  current  starts. ' 
Further,  the  shorter  the  arc  (gap)  and  the  less  the  compres- 
sion pressure  the  larger  the  secondary  current  will  be,  and  the 
longer  it  will  continue.  In  other  words,  the  longer  the  gap 
and  the  higher  the  secondary  voltage  the  more  of  the  spark 
energy  is  involved  in  the  disruptive  or  detonative  discharge 
VN,  of  curve  D.  The  "kick"  of  a  touch  spark  comes  after  the 
spark  has  started  and  hence  has  little  disruptive  or  detonative 
effect. 

The  secondary  voltage,  up  to  the  maximum  jumping  voltage 
of  which  the  coil  is  capable,  varies  directly  with  the  length  of 
the  spark  gap  aild  the  absolute  compression  pressure. 

While  a  long  spark  gap  may  have  greater  ignition  power  than 
a  short  one,  probably  largely  owing  to  its  disruptive  character, 


-^Ji}-Mj^\}^W^ 


U»tt.-r,v  V-ilfii-c  .\ 


.Itout  ^  . 


J^ t^  Mtyl' i/'"  llnn.lmUI»i 


FIG.    9. — OSCILLOGRAMS    OF    A    VIBRATING    JUMP-SPARK    COIL. 

the  troubles  liable  to  follow  the  use  of  a  long  spark  gap  must 
be  borne  in  mind.  They  are  liable  to  produce  short-circuited 
spark  plugs,  secondary  coils,  etc. 

TOUCH-SPARK    COILS. 

The  design  features  of  touch  spark  coils  may  be  summarized 
as  follows :  With  a  battery  as  the  source  of  supply,  the  e.  m.  f. 
should  be  not  less  than  from  6  to  8  volts,  depending  upon  the 
engine.  The  resistance  should  be  as  small  as  possible  both  in 
respect  to  the  coil  and  as  to  the  internal  resistance  of  the 
battery  and  the  wiring.  The  time  of  contact  should  extend 
throughout  about  20  per  cent  of  one  fly-wheel  revolution.  The 
coefficient  of  self  induction  should  be  as  large  as  possible,  and 
still  obtain  a  sufficiently  strong  spark  with  the  values  of  e.  m.  f., 
resistance,  and  time  of  contact.  If  possible-  a  value  of  L 
should  be  selected  which  is  at  least  twice  as  larg^e  as  that  value 
of  L  which  will  give  the  maximum  energy  of  spark  as  shown 
above  in  connection  with  Fig.  4. 

In  general  such  values  of  R,  t  and  L  should  be  selected  as 
will  bring  the  cut-off  of  the  current  at  not  more  than  63  per 

E 
cent  of  the  full  —  value.     The  time,  t,  in  such  a  case  will  be 
R 

L 
equal  to   the  "time  constant,"   which   is  equal   to  — ,  and  will 

R 
result  in  good  efficiency. 

The  core  should  be  built  up  of  very  small  iron  wires  carefully 
annealed  and  varnished.    The  diameter  of  the  core  should  be 

/ 
large    and   the    ratio   of    the   diameter    to   the   core   length   — 
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should  be  large,  such  as  10  or  12  to  i.  0£  course,  the  whole 
coil  may  be  increased  or  decreased  in  size  according  to  the 
desired  energy  of  the  spark. 

When  the  source  of  supply  is  a  dynamo,  the  e.  m.  f.  should 
be  from  10  to  16  working  volts.  The  resistance  should  be 
somewhat  large  since  the  current  is  to  be  small  and  the  coil 
may  be  wound  with  rather  fine  wire;  or  R  may  be  selected  just 
small  enough  so  that  the  armature  reaction  of  the  dynamo  will 
limit  the  energy  of  the  spark  at  high  engine  speeds.  The  time 
of  contact,  t,  may  be  from  20  to  25  per  cent  of  one  revolution. 
The  coefficient  of  self-induction,  L,  may  have  any  value  wTiich 
will  give  the  desired  energy  of  spark,  since  the  efficiency  is  of 
no  particular  importance. 

A  short  thick  core  of  small  shellacked  iron  wires  will  provide 
a  satisfactory  coil;  annealing  is  not  worth  while. 

In  the  case  of  a  magnetic  touch-spark  plug  with  a  variable- 
speed  dynamo  and  a  battery  as  a  source  of  supply,  the  available 
space  would  determine  the  shape  both  of  the  coil  and  core  to  a 
large  extent.  The  e.  m.  f.  should  be  from  8  to  10  volts  for  the 
battery  and  from  10  to  16  volts  for  the  dynamo.  Generally 
the  battery  would  be  used  in  starting,  and  a  plain  direct-current 
magnet-dynamo  would  be  used  for  the  lowest  running  speed 
and  above.  This  combination  would  give  constantly  increasing 
voltage  and  spark  with  increased  speed  and  with  decreasing 
igniter  lag. 

The  resistance  should  be  rather  large,  because  of  the  small 
space,  in  order  to  obtain  a  large  number  of  turns  on  a  small  core. 

The  value  of  L  should  be  as  large  as  possible  with  the  large 
value  of  resistance  used. 

A  small  igniter  lag  is  desirable.  The  time  of  contact  should 
be  nearly  as  small  as  that  of  an  ordinary  vibrating  jump-spark 
coil,  that  is,  from  0.005  to  o.oio  second. 

The  energy  of  the  spark  need  not  be  so  large  as  in  the  case 
of  the  ordinary  touch-spark  coil,  because  there  would  then  be  a 
series  of  sparks  at  each  explosion,  when  starting. 

NON-VIBRATING    JUMP-SPARK    COIL. 

The  primary  coil  of  a  non-vibrating  jump-spark  coil  in  gen- 
eral follows  the  design  of  a  touch  spark  coil  as  discussed  above. 
The  voltage  may  be  relatively  lower  (from  6  to  8  volts)  and 
the  current  larger,  owing  to  the  fact  that  a  good  contact  is 
possible  at  all  times  in  the  timer.  The  resistance  of  the 
primary  coil  is  generally  small,  owing  to  the  use  of  a  low 
voltage  source  which  results  in  a  coil  of  small  self-induction 
with  few  turns  of  wire. 

In  case  a  dry  battery  is  used  in  starting  and  a  dynamo, 
either  of  the  constant  or  variable-voltage  type,  is  used  at  all 
speeds  above  the  minimum,  there  is  no  particular  advantage 
in  using  large  wire  on  the  primary  coil  to  keep  the  resistance 
low.  In  fact,  it  is  a  distinct  advantage  to  use  small  wire  in 
order  to  get  the  secondary  coil  as  near  the  core  as  possible. 

The  time  of  contact  should  preferably  be  a  constant  one,  in 
case  the  voltage  supply  is  constant,  but  if  a  dynamo  is  used 
which  gives  a  rising  voltage  with  increase  of  speed,  a  fixed 
arc  of  contact  of  approximately  20  p.--r  cent  of  one  engine 
revolution,  should  be  perfectly  satisfactorily. 

Inasmuch  as  the  number  of  secondary  turns  necessary  is 
directly  proportional  to  the  quickness  with  which  the 'primary 
current  is  stopped,  a  timer  of  the  "snap  break  in  oil"  type, 
having  hard  platinum  alloy  contact  points,  should  be  used. 
This  detail  has  more  to  do  with  the  jumping  power  of  a  coil 
than  any  other  constructive  feature.  These  coils  have  practi- 
cally a  zero  igniter  lag. 

In  order  still  further  to  assist  in  stopping  the  primary  current 
quickly  a  condenser  should  be  connected  with  one  terminal  on 
eacn  side  of  the  timer  contact  points  to  accept  the  flow  of 
electricity  while  the  contact  points  arc  being  separated  in  the 
timer.  This  condenser  should  have  the  smallest  resistance 
possible  and  the  least  capacity  in  micro  farads  possible  in  order 
to  prevent  arcing  in  the  timer,  as  determined  by  trial. 

As  already  stated,  L  may  be  small. as  compared  to  the  value 
used  with  a  touch  spark  coil  because  a  rather  large  current  at 
low  voltage  is  usually  employed. 


(1=12   to   l) 


The  amount  of  energj-,  J,  stored  in  the  primary  coil,  should 
be  about  the  same  as  that  of  a  touch-spark  coil,  since  the  greater 
igniting  power  of  the  jump  spark  is  counterbalanced  by  the 
lower  efficiency  of  all  jump-spark  coils. 

The  core  of  a  jump-spark  coil  possesses  some  features  en- 
tirely distinct  from  those  of  a  touch-spark  coil.  If  the  coil  fs 
to  be  used  with  a  battery  as  the  only  source  of  supply,  the  core 

I 
should  have  a  large  ratio  of  length  to  diameter  f 

d 

but  it  must  be  long  in  any  case  so  that  the  core,  and  the  primary 
coil  as  well,  may  project  well  beyond  the  ends  of  the  secondary 
coil  in  order  that  all  the  lines  of  force  may  enclose  all  the  turns 
of  the  latter.  In  order  to  insure  a  quick  break,  eddy  currents 
must  be  reduced  by  using  fine  iron  wire  well  varnished. 

Annealing  will  greatly  increase  the  efficiency  of  the  equipment 
inasmuch  as  a  long  core  is  to  be  used.  ■ 

The  secondarj'  coil  should  have  the  least  possible  number  of 
turns  which  will  give  to  the  coil  the  necessary  jumping  power, 
and  it  should  also  have  as  little  resistance  as  possible  so  as  to 
obtain  a  high  efficiency.  The  requirements  can  be  met  by  the 
use  of  a  closely  wound  primary  coil  with  thin  insulation,  hav- 
ing high  dielectric  strength,  between  it  and  the  core,  a  thin 
insulating  tube  of  rubber  or  built-up  mica  between  the  secon- 
dary and  the  primary  coils,  a  long  secondary  coil,  if  possible 
of  one,  section,  and  wound  with  wire  as  large  as  the  space  will 
permit. 

In  case  the  secondary  e.  m.  f.  is  to  be  very  high  such  as  that 
required  to  jump  i.o  inch  between  needle  points  in  air  (26,000 
volts)  it  may  be  necessary  to  wind  the  secondary  coil  in  two 
or  more  sections  to  prevent  sparking  between  successive  layers. 
The  second  section  of  the  secondary  coil  should  have  an  extra 
thick  insulating  tube  between  it  and  the  primary  coil.  A  one- 
section  secondary  is  better  and  cheaper  if  it  can  be  used. 

The  number  of  turns  in  the  secondary  coil  should  decrease 
in  general  with  an  increase  in  the  length  and  diameter  of  the 
core.  The  benefits  of  a  very  large  increase  in  the  size  of  the 
core,  however,  are  soon  overbalanced  by  magnetic  leakage,  by 
the  slowing  up  effect  of  the  eddy  currents  in  the  core  when  the 
core  is  large  compared  to  the  secondary  coil,  and  by  the  re- 
sulting increase  in  the  resistance  of  the  secondary  coil.  More- 
over, no  core  should  be  used  which  will  not  allow  the  use  of 
full  layers  of  primary  winding  of  suitable  sized  wire. 

SECONDARY    SAFETY    SPARK   GAP. 

The  insulation  of  many  jump-spark  coils  is  broken  down  by 
allowing  the  secondary  coil  to  generate  an  excessive  voltage. 
The  voltage  can  be  limited  by  determining  the  maximum  safe 
e.  m.  f.  and  then  connecting  the  terminals  of  the  secondary  coil  to 
a  "safety"  spark  gap  of  a  proper  length,  placed  upon  the  case 
of  the  coil  and  connected  in  parallel  with  the  spark-plug  gap. 
The  "safety"  gap  will  also  act  as  a  tell-tale  to  indicate  the 
accidental  opening  of  the  secondary  circuit. 

SECONDARY     INSULATION. 

The  secondary  coil  should  not  be  subjected  to  high  voltages 
until  the  whole  coil  has  been  thoroughly  "filled"  with  a  suitable 
insulating  compound  by  the  heat-vacuum  process.  Every  trace 
of  air  and  moisture  should  be  eliminated  from  the  coil, 
otherwise  the  insulation  will  soon  break  down.  Many  kinds 
of  insulating  materials  are  used  for  this  purpose,  such  as 
paraffin,  which  is  not  very  good  because  it  absorbs  moisture, 
and  various  combinations  of  beeswax,  resin,  etc.  Mosciki's 
mixture,  consisting  of  four  parts  of  resin,  one  part  of 
ozokerite  and  one  part  of  vaseline  should  give  good  results 
because  it  has  a  very  high  dielectric  strength. 

During  the  experimental  stages  of  the  building  of  a  jump- 
spark  coil  it  may  be  immersed  in  common  kerosene  for  the 
trials,  and  there  is  no  reason,  so  far  as  the  insulation  is  con- 
cerned, why  a  liquid  oil  should  not  be  used  at  all  times  instead 
of  wax. 

The  energy  of  the  spark  from  a  non-vibrating  jump-spark 
coil  may  be  increased  by  increasing  the  voltage,  decreasing  the 
resistance  of  the  source,  and  by  increasing  the  arc  of  contact  or 
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the  time  of  contact  up  to  a  value  which  is  equal  to  about  five 
l;mc.;  the  "lime  constant"  L-i-Ii. 

VIBRATING    JUMP-SPARK    COILS. 

The  design  of  a  vibrating  jump-spark  coil  conforms  to  the 
conditions  noted  above  for  a  non-vibrating  coil  design,  with  a 
few  minor  exceptions.  In  general,  the  coil  may  be  slightly 
smaller  as  it  is  not  necessary  in  case  of  a  series  of  sparks 
during  one  ignition  that  each  spark  be  as  strong  as  the  single 
spark  of  a  non-vibrating  coil.  The  jumping  power  should  be 
nearly  equal  to  that  of  a  non-vibrating  coil,  but  this  can  be 
obtained  with  a  smaller  secondary  coil,  because  as  a  rule  a 
quicker  break  is  given  with  a  vibrator  than  with  a  timer.  A 
quick  tion-arcing  break  at  the  vibrator  is  absolutely  essential. 

Many  tests  show  that  the  great  difference  noted  in  the  opera- 
tion of  jump-spark  coils  lies  principally  in  the  vibrator  design. 

The  contact  terminals  should  be  large  and  perfectly  fiat,  and 
the  vibrator  movement  should  be  so  arranged  that  all  parts  of 
the  contact  arc  broken  at  the  same  time.  The  time  between 
the  beginning  of  the  movement  of  the  contact  point  and  com- 
plete separation  should  be  not  greater  than  the  "time  constant" 
of  the  vibrator  condenser,  as,  for  example  ,  a  condenser  having 
.10  micro  farad  and  .01  ohm  resistance  would  receive  63  per 
cent  of  its  full  charge  in  RC  seconds  or  in  .01  X  .000010  sec, 
or  one  ten  millionth  part  of  one  second.  If  the  above  condition 
is  not  fulfilled  the  condenser  will  become  charged  before  the 
points  are  entirely  separated  and  sparking  will  result.  The 
contact  points  should  be  the  hardest,  non-fusible,  non-volatiliz- 
able  metal  obtainable,  ^uch  as  iridiium-platinum. 

A  mica  insulated  condenser  of  the  least  resistance  possible 
and  of  the  smallest  capacity  possible  (to  be  determined  by  trial) 
should  be  used  in  order  to  prevent  arcing.  Mica  is  preferable 
to  paraffined  paper  for  insulation  for  it  not  only  has  a  much 
greater  dielectric  strength  but  has  greater  specific  inductive 
capacity  and  a  greater   free  discharge  capacity. 

The  use  of  the  vibrator  does  not  necessarily  introduce  any 
change  in  the  relative  core  dimensions  as  compared  with  those 
for  a  non-vibrating  jump-spark  equipment,  except,  perhaps, 
that  the  core  should  be  slightly  longer  in  proportion  to  its 
diameter  in  order  to  take  advantage  of  the'  fact  that  the 
greater  concentration  of  the  lines  of  force  in  a  small  core  will 
give  greater  pulling  power  to  the  vibrator.  As  stated  above,  the 
pull  increases  as  the  square  of  the  number  of  lines  of  force 
per  square  inch  and  directly  as  the  cross  section  of  the  core. 

In  general  the  primary  coils  are  wound  for  rather  low  e.  m.  f. 
(6  to  8  volts)  in  order  to  limit  the  number  of  cells  and  also 
to  keep  the  voltage  at  the  vibrator  well  below  the  limiting  arc 
sustaining  pressure.  Not  much  more  than  12  volts  should  be 
used  in  case  the  supply  of  energy  is  obtained  from  a  dynamo. 

Owing  to  the  fact  that  any  change  either  in  the  resistance  or 
the  voltage  of  the  sources  of  pressure  requires  a  readjustment 
of  the  vibrator  to  obtain  the  best  operation  of  the  coil,  vibrating 
jump-spark  coils  are  strictly  constant  potential  coils.  A  non 
inductive  source,  such  as  a  battery,  is  better  than  an  inductive 
one  for  a  vibrating  jump-spark  coil. 

A  vibrating  jimip-coil  should  have  a  constant  time  of  contact 
at  the  vibrator.  In  many  coils  the  first  contact  is  made  for  a 
longer  time  than  later  ones,  owing  to  the  accelerating  effect 
of  the  rebound  of  the  vibrator.  Inasmuch  as  the  duration 
of  the  first  contact  is  the  igniter  lag,  the  time  should  be  as 
short  as  possible,  especially  for  high-speed  engines.  The  time 
of  contact  may  be  decreased  by  setting  the  vibrator  close  to  the 
core,  adjusting  the  spring'  tension  and  increasing  the  voltage. 

Generally  speaking,  any  coil  designed  for  very  high  speed, 
that  is,  with  small  igniter  lag,  will  give  a  large  number  of 
small  sparks  per  explosion  and  will  require  a  small  average 
primary  current  when   vibrating  continuously.  } 

The  energy  of  the  sparks  may  be  increased  by  increasing  the 
voltage  of  the  source,  by  increasing  the  spring  tension  and  by 
setting  the  vibrator  farther  from  the  core.  The  adjustments, 
however,  will  result  in  an  increasing  energy  of  secondary  spark 
ivnly  when  the  changes  do  not  cause  sparks  at  the  vibrator  con- 
tact points. 


Speed  Control  of  Direct-Current  Motors. 

A  patent  issued  Nov.  26  to  Mr.  H.  Ward  Leonard  is  interest- 
ing both  on  account  of  the  means  employed  and  by  reason  of 
the  early  date  of  the  original  application,  Feb.  6,  1897.  In 
many  respects  the  system  described  resembles  the  motor- 
generator  locomotive  system  with  which  the  name  of  the  above 
inventor  is  associated,  as  seen  from  the  accompanying  illustra- 
tion, which  shows  a  direct-current  motor  driving  a  pump   for 
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filling  a  tank  with  water.  The  field  current  of  this  motor  is 
obtained  directly  from  the  main  supply  leads,  but  the  armature 
current  conies  from  a  special  motor-driven  generator  whose 
field  strength  depends  upon  the  depth  of  water  in  :li^  •.-ink 


Preservative     Treatment    of    Poles 
Open-Tank   Process. 
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by  D.  A.  Rockwell. 

In  the  work  which  has  been  done  in  connection  with  the 
preservative  treatment  of  telegraph,  telephone  and  transmis- 
sion line  poles  it  has  been  considered  that,  compared  with  other 
preservatives,  dead  oil  of  coal  tar  is  the  most  efficient  and  the: 
most  economical  in  the  long  run.  Carbolineum  which  is  in  real- 
ity a  refined  dead  oil  of  coal  tar,  may  have  a  limited  use. 

Timber  may  be  treated  with  dead  oil  of  coal  tar  by  three 
methods,  namely,  the  closed-cylinder  method,  the  open-tank 
method,  and  the  brush  method.  The  relative  efficacies  of  the 
inetIiod:>  are  undoubtedly  in  the  order  stated. 

The  open-tank  method  differs  from  the  closed-cylinder  pro- 
cess in  that  tanks  or  vats,  which  are  open  to  the  air,  are  em- 
ployed. The  open-tank  process,  in  that  it  does  not  necessitate 
the  use  of  expensive  cylinders  and  auxiliary  apparatus,  prom- 
ises to  effect,  by  reduction  of  plant  costs,  considerable  econ- 
omies in  the  preservative  treatment  r.f  timber.  Another  ad- 
vantage offered  in  the  case  of  poles  is  that  the  portion  of  the 
pole  subject  to  the  maximum  decaying  action,  thai  is,  the  butt 
end,  can  be  selectively  treated.  This  procedure  results  in  a 
considerable  saving  of  preservative  compound.  The  possibility 
of  treating  poles  at  a  comparatively  small  cost  so  as  to  obtain 
thereby  an  in-reased  life  of  several  years  should  insure  a  con- 
siderable field   for  the  application  of  the  open-tank  process. 

There  are  two  distinct  methods  of  carrying  out  the  open- 
tank  process  of  treatment,  the  single-tank  method  and  the 
double-tank  method. 

SINGLE-TANK    METHOD. 

In  this  method,  the  timber  under  treatment  is  placed  in  the 
tank  and  covered  with  dead  oil  of  coal  tar,  means  being  taken 
if  necessary  to  prevent  the  timber  from  floating.  Heat  is  ap- 
plied to  the  tank,  either  by  a  fire  built  beneath  the  tank,  or,  pre- 
ferably, from  the  standpoint  of  fire  hazard,  by  steam-  coils 
placed  within  the  tank,  and  the  oil  maintained  at  a  temperature 
of  from.  say.  212  deg.  F.  to  230  deg.  F..  for  several  hours,  de- 
pending on  the  size  and  character  of  the  limber.  As  a  result 
of  this  heating,  the  air  and  moisture  are  expelled  from  the  wood 
structure,  which  fact  is  indicated  by  a  seeming  ebullition  of  the 
oil. 
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This  method  may  be  carried  out  in  two  different  ways :  a 
With  change  of  oil;  b  w^ithout  change  of  oil. 

When  the  heating  process  has  been  sufficiently  prolonged,  the 
hot  oil  can  be  run  out  of  the  treating  tank  into  the  emptying 
tank,  method  a,  and  the  treating  tank  quickly  refilled  with  cool 
oil  from  the  storage  tank.  The  oil  storage  tanks  and  connecting 
pipes  should  be  so  proportioned  that  the  emptying  and  refill- 
ing process  can  be  carried  out  in  a  short  time,  as  an  exposure 
of  the  treated  surface  to  the  air  between  the  hot  and  cool  oil 
baths  is  liable  to  react  on  the  oil  penetration.  The  timber  is 
allowed  to  remain  in  the  cool  oil  bath  for  an  interval  of  time'such 
as  experience  shows  sufficient  to  ensure  the  desired  penetration. 

Instead  of  emptying  the  treating  tank  between  the  hot  and 
cool  baths,  the  valves  of  the  connecting  pipes  may  be  so  ar- 
ranged that  the  oil  level  in  the  treating  tank  is  maintained  sub- 
stantially constant  during  the  change  of  oil.  If  the  supply 
tanks  are  of  sufficient  size,  the  temperature  of  the  oil  in  the 
treating  tank  will  be  considerably  lowered  by  this  procedure. 

In  method  b  the  heat  supply  is  shut  ofT  at  the  end  of  the 
heating  interval,  and  the  oil  is  allowed  to  cool  by  atmospheric 
radiation.  The  results  obtained  by  this  method  are  essentially 
the  same  as  with  a  change  of  oil.  This  method  has  been  suc- 
cessfully followed  in  the  experimental  treatment  of  cedar  and 
chestnut  poles,  and  Norway  pine  cross-arms. 

Method  b  would  probably  require  a  longer  time  for  treatment 
than  method  a  owing  to  the  slower  process  of  oil  cooling. 
However,  if  it  is  desired  to  make  only  one  run  per  tank  per 
day,  that  is,  heating  during  the  daytime  and  allowing  tht  poles 
to  remain  in  the  cool  or  cooling  oil  during  the  night,  then 
method  b  offers  certain  economies  in  plant  cost.  As  it  is  not 
necessary  to  empty  the  treating  tank  in  order  to  recharge  with 
poles,  the  emptying  tank  is  not  required.  The  storage  tank 
can  be  used  in  method  b  if  it  is  desired  to  store  considerable  oil 
at  the  treating  plant.  Such  a  tank  greatly  facilitates  the  hand- 
ling of  the  oil,  as  otherwise  it  is  necessary  to  fill  the  treating 
tank  from  barrels. 

DOUBLE-TANK   METHOD. 

In  this  method  two  tanks  are  provided,  one  for  the  hot  bath 
and  one  for  the  cool  bath,  .\fter  the  timber  has  been  in  the  hot 
bath  for  a  sufficient  length  of  time,  it  is  transferred  to  the  cool 
bath  and  allowed  to  remain  therein  for  the  necessary  time.  The 
question  of  the  exposure  of  the  treated  surface  enters,  however, 
and,  as  several  minutes  might  be  required  to  transfer  a  pole 
from  the  hot  to  the  cool  bath,  it  is  not  felt  that  the  method 
should  be  carried  out  in  practice  until  further  experimentation 
has  determined  what  exposure  of  the  treated  surface,  between 
the  hot  and  cool  baths,  can  be  made  without  reacting  on  the 
depth  of  oil  penetration  into  the  wood  structure. 

A  disadvantage  of  the  method  is  the  increased  cost  of  hand- 
ling incident  to  the  transfer  of  the  poles  from  the  hot  to  the 
cool  oil  tanks.  This  method  presents  the  advantage,  however, 
that  the  treatments  can  be  carried  on  without  interruption,  as 
both  the  hot  and  the  cool  tank  can  be  kept  filled  with  poles. 

Experiments  made  in  1905  by  the  Forest  Service  showed  that 
penetrations  through  the  sap  wood  cou'd  be  obtained  on  par- 
tially seasoned  and  seasoned  cedar  and  chestnut  poles.  The  re- 
sults on  green  poles  were  not  as  satisfactory,  the  penetrations 
being  somewhat  irregular.  Winter  cut  poles,  after  the  outer 
bark  is  removed,  have  an  almost  impervious  layer  of  inner  bark 
which  adheres  to  the  green  wood,  but  wherever  this  inner  bark 
layer  is  removed,  the  oil  penetrates  the  sap  wood.  It  is  prob- 
able that,  by  shaving  the  butts  of  green  poles,  good  penetra- 
tions could  be  obtained,  but  it  is  considered  advisable  at  present 
to  limit  the  open-tank  treatment  to  seasoned  or  partially  sea- 
soned poles,  by  which  it  is  established  that  good  results  can  be 
obtained. 

In  connection  with  the  treatment  of  seasoned  cedar  and  chest- 
nut poles,  it  is  fair  to  assume  that  a  30-ft.  pole  will  on  the  aver- 
age absorb  at  least  50  lbs.  (about  6  gals.)  of  dead  oil  of  coal  tar. 

Seasoned  loblolly  pine  can  be  treated  easily  by  the  open-tank 
method.  This  timber  seasons  in  a  few  months  in  the  South,  and 
the  treatment  of  loblolly  pine  poles  can  be  carried  out  without 
an  undue  holding  for  seasoning. 


About  5000  seasoned  Norway  pine  cross-arms  have  been 
treated  by  the  open-tank  process  with  excellent  results.  An 
average  absorption  of  about  12  lbs.  of  dead  oil  of  coal  tar  per 
cross-arm  was  obtained. 

PLANT    REQUIREMENTS. 

In  the  design  and  construction  of  open-tank  treating  plants,  it 
is  necessary  to  consider  the  following  factors  as  reacting  on  the 
design:  i.  Location  of  the  plant  and  accessory  apparatus  as 
affecting  the  ease  and  economy  of  handling  poles  and  oil. 
2.  Reduction  of  heat  radiating  surfaces  to  a  minimum.  3.  Means 
of  keeping  timber  below  the  oil  surface.  The  last  factor  does 
not  enter  into  the  pole  treatment,  but  in  the  treatment  of  sea- 
soned cross-arms ;  for  example,  it  has  been  found  necessary  to 
adopt  means  to  keep  the  arms  submerged  at  the  beginning  of 
the  treatment 

The  effect  of  a  proposed  treating  plant  upon  the  insurance  of 
the  surrounding  property  should  be  ascertained  before  a  definite 
location  is  selected.  In  plants  heated  by  steam  the  fire  hazard 
should  be  small  if  the  boiler  is  somewhat  removed  from  the 
storage  and  treating  tanks.  Dead  oil  of  coal  tar  at  ordinary 
temperatures  does  not  take  fire  easily,  but  after  catching  fire  it 
burns  fiercely;  such  a  fire  is  best  controlled  by  throwing  sand 
upon  it. 

The  apparatus  necessary  for  the  operation  of  method  b 
is  a  treating  tank  with  steam  heating  coils,  a  source  of  steam 
supply  and  a  derrick  for  handling  poles  and  oil  barrels. 

Method  a  requires,  in  addition  to  the  above  apparatus,  a  stor- 
age tank  for  dead  oil  of  coal  tar,  an  emptying  tank,  and  a  pump 
for  the  transfer  of  oil  from  the  emptying  tank  to  the  storage 
tank,  and  from  the  tank-car  to  the  storage  tank. 

The  size  of  the  treating  tank  is  dependent  primarily  upon 
the  number  of  poles  which  it  is  desired  to  treat  per  charge,  and 
also  to  some  extent  upon  the  source  of  steam  supply  for  heat- 
ing. The  depth  of  the'  tank  is  controlled  by  the  longest  poles 
which  are  to  be  treated  at  the  plant.  The  greater  the  hefght  of 
the  tank  above  the  ground  level,  the  greater  the  difficulty  in 
loading  and  unloading  the  tank.  .\  tank  8  ft.  deep  will  treat 
the  butts  of  poles  up  to  40  ft.  in  length,  and  a  tank  9  ft.  deep 
up  to  50  ft.  Occasional  poles  of  greater  length  than  these  could 
be  treated  by  placing  them  diagonally  in  the  tank  and  regulating 
the  oil  level  to  the  proper  height  on  the  pole.  To  facilitate  the 
handling  of  poles,  the  tank  should  be  set  as  much  below  the 
ground  level  as  is  compatible  with  the  requirements  for  steam 
circulation.  A  ]4-'"-  steel  tank  with  lap-riveted  joints,  and 
properly  braced,  should  be  satisfactory. 

The  oil  in  the  treating  tank  should  be  heated  by  means  of 
steam  pipes  arranged  on  the  bottom  of  the  tank.  The  heating 
pipes  may  be  in  the  form  of  a  return-bend  coil,  or,  prefer- 
ably, of  a  coil  made  up  of  branch  T's.  The  latter  form  would 
provide  a  better  steam  circulation.  Although  there  is  very 
little  information  relative  to  the  heating  of  open-tanks  filled 
with  dead  oil  of  coal  tar,  it  is  estimated,  on  the  basis  of  theo- 
retical considerations,  that,  if  steam  is  supplied  at  a  pressure  of 
100  lbs.  per  sq.  in.,  a  steam  pipe  area  of  0.075  sq.  ft.  per  cubic 
foot  of  oil  will  raise  the  temperature  of  the  oil  at  a  rate  of 
between  I  deg.  F.  and  2  deg.  F.  per  minute.  The  steam  coils 
should  be  protected  from  possible  injury,  as  the  dropping  of 
poles  upon  them,  by  being  coiled  about  I-beams  or  rails,  the 
protection  being  placed  so  that  the  smallest  poles  to  be  treated 
will  not  pass  between  the  beams  or  rails  and  strike  the  coils. 

If  the  bottom  of  the  tank  is  located  lower  than  the  steam 
boiler,  it  will  be  necessary  to  install  a  condensing  steam  trap, 
condensing  well,  and  an  injector  or  circulation  pump,  if  it  is 
desired  to  return  the  condenser  water  to  the  boiler. 

The  steam  supply  should,  if  possible,  be  sufficient  to  raise  the 
temperature  of  the  oil  to  220  deg.  F.  in  from  two  to  thre<' 
hours,  which  would  correspond  to  a  temperature  rise  of  the  oil 
of  from  I  deg.  F.  to  2  deg.  F.  per  minute.  .Assuming  a  combus- 
tion of  about  8  lbs.  of  coal  per  square  foot  of  grate  surfac? 
and  an  evaporation  of  8  lbs.  of  water  per  pound  of  coal,  it  i' 
estimated  that  a  grate  surface  of  about  0.035  sq.  ft.  per^cubic 
foot  of  oil  will  be  ample.    These  assumptions  are  based  on  the 
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use  of  vertical  boilers  of  the  type  used  with  hoisting  engines 
and  a  medium  efficiency  of  coal  combustion. 

In  calculating  the  requisite  steam  pipe  and  grate  surfaces  for 
any  treating  tank,  it  would  undoubtedly  suffice  to  assume  the 
oil  volume  as  one-half  of  the  tank  space  at  the  highest  oil  level 
to  be  maintained  in  the  tank.  It  may  be  considered,  for  pur- 
poses of  calculation,  that  the  oil  will  be  heated  before  the  pole; 
are  placed  in  the  tank.  Even  if  the  poles  are  in  the  oil  during 
the  initial  heating  process,  the  oil  will  probably  absorb  tho 
greater  portion  of  the  heat  owing  to  the  poor  conductivity  of 
wood.  After  the  oil  has  reached  the  maximum  temperature, 
sufficient  heat  must  be  supplied  to  overcome  the  loss  of  radia- 
tion and  the  heat  absorbed  by  the  wood. 

The  supply  of  steam  can,  if  desired,  be  controlled  by  means 
of  a  thermostatic  regulator  set  to  maintain  a  maximum  tem- 
perature of  220  deg.  F. 

If  the  treating  plant  is  situated  near  a  steam  plant  of  con- 
siderable size,  it  will  probably  be  more  economical  to  obtain  the 
steam  from  that  plant  in  preference  to  installing  a  special 
boiler  for  heating  purposes. 

As  the  steam  is  required  at  tfie  maximum  rate  during  vv.\y 
the  heating  of  the  oil,  it  would  undoubtedly  be  possible  to  fur- 
nish from  one  small  boiler  steam  necessary  for  heating  the 
storage  tanks,  tank  cars,  circulation  and  oil  pumps,  and  for  a 
steam  winch  in  connection  with  the  derrick  for  handling  thi; 
poles. 

The  oil  storage  tank  for  large  plants  should  have  a  volume  of 
at  least  25,000  gals.;  that  is,  somewhat  in  excess  of  two  oil- 
tank  cars.  The  tank  should  be  provided  with  steam  heatini? 
coils  in  order  to  maintain  the  temperature  of  the  oil  above  the 
temperature  of  solidification.  The  storage  tank  should  bi- 
placed  at  a  height  sufficient  to  enable  the  filling  of  the  treating 
tank  by  gravity.  The  connecting  pipe  between  the  storage  and 
treating  tank  should  be  at  least  10  ins.  in  diameter  and  con 
trolled  by  a  valve.  The  storage  tank  should  be  equipped  with 
a  float  gauge  to  indicate  the  height  of  oil  in  the  tank. 

The  emptying  tank  should  be  placed  underground  so  that  the 
oil  will  flow  into  it  from  the  treating  tank  by  gravity,  and 
should  be  of  somewhat  greater  volume  than  the  treating  tank. 
The  connecting  pipe  should  be  at  least  as  great  in  diameter  as 
the  pipe  between  the  storage  and  treating  tanks. 

The  treating  tank  should  also  be  joined  to  the  emptying  tank 
by  means  of  an  overflow  pipe  connected  at  different  heights 
with  the  treating  tank.  By  opening  proper  valves,  the  oil  level 
in  the  treating  tank  can  be  maintained  at  the  desired  heigh'. 
It  will  not  be  necessary  to  place  heating  coils  in  this  tank  if 
care  is  taken  to  pump  the  oil  back  into  the  storage  tank  before 
it  has  cooled  to  the  temperature  of  solidification.  The  tank 
should  be  provided  with  a  float  gauge  as  an  indicator  of  the 
depth  of  oil  in  the  tank. 

.\  steam-driven  pump  should  be  provided  for  transferring  the 
oil  from  the  emptying  tank  to  the  storage  tank.  The  pump 
would  also  be  used  when  filling  the  storage  tank  from  tank  cars. 

A  derrick  should  be  provided  in  order  to  facilitate  the  trans- 
fer of  the  poles  into  and  from  the  treating  tank.  The  derrick 
could,  if  desired,  be  operated  by  a  hoisting  engine,  the  steam 
being  supplied  from  the  heating  boiler. 


Central  Station  Progress  in  Montreal. 

The  Montreal  Heat,  Light  &  Power  Company  has  recently 
moved  into  a  commodious  new  building  of  its  own  at  the 
corner  of  Craig  and  St.  Urbain  Streets,  opposite  the  Street 
Railway  Chambers.  The  new  home  of  the  company  has  been 
appropriately  christened  the  Power  Building,  and  is  located  in 
the  business  center  of  the  city,  close  to  the  post  office  and  the 
leading  banks.  Since  the  formation  of  the  company  in  1901,  out 
of  divergent  elements,  among  which  were  the  Royal  Electric 
Company,  the  Lachine  Rapids  Hydraulic  &  I-and  Company,  Ltd., 
the  Montreal  Gas  Company,  the  Standard  Light  &  Power  Com- 
pany and  several  suburban  organizations,  it  has  been  handi- 
capped   for   lack   of    space    and    proper    accommodation.      Al- 


though the  building  is  not  quite  completed  at  this  writing,  it 
has  been  constructed  to  afford  the  public  and  the  company  every 
convenience    for   the  speedy   transaction   of   business. 

The  new  building  is  a  steel  frame  structure  of  seven  stories 
and  a  baseinent,  about  100  ft.  square  and  125  ft.  high  above 
the  ground  level.  Its  exterior  walls  are  of  Indiana  sand- 
stone. The  basement  will  contain  vaults  and  storage  room,  with 
space  for  sub-station  equipment  if  necessary.  On  the  first 
floor  will  be  the  contract  department  and  office  of  the  general 
agent,  Mr.  J.  J.  Cagney,  adjoining  a  display  room,  containing 
1000  sq.  ft.  of  exhibition  space,  provided  with  gas  and  electric 
outlets,  and  in  which  will  be  a  large  illuminated  display  of 
gas,  electric  lighting,  heating,  cooking  and  power  apparatus. 
Electric  elevators  and  a  local  branch  telephone  exchange  of  50 
stations  will  keep  the  various  departments  in  close  touch  with 
the  public.  The  building  is  heated  by  steam  transmitted  under- 
ground from  the  company's  steam  plant  on  Chenneville  Street 
The  second  floor  will  contain  the  construction  and  operating 
department  offices ;  the  third,  the  executive  offices,  boardroom, 
the  offices  of  the  president,  vice-president,  secretary  and  treas- 
urer, and  of  the  auditing  and  legal  departments.  The  fourth, 
fifth  and  sixth  floors  will  be  rented,  and  the  seventh  will 
contain  a  convention  hall  and  lunchroom  for  employes. 

It  is  only  fair  to  attribute  the  steady  growth  of  Montreal 
during  recent  years  to  electric  power  utilization.  The  local 
street  railway  is  operated  by  energy  obtained  in  part  at  Shaw- 
inigan  Falls  and  transmitted  87  miles  to  the  city;  while  the  com- 
pany is  also  supplying  energy  to  the  Dominion  Textile  Company, 
the  plants  of  the  Montreal  Water  &  Power  Company,  the 
Montreal  Steel  Works,  the  .\merican  Locomotive  Company,  the 
Dominion  Steel  Car  Company,  the  Simplex  Railway  Appliance 
Company,  the  Robert  Mitchell  Company,  Ltd.,  the  Jas.  Robert- 
son Company,  Ltd.,  the  Montreal  Rolling  Mills  Company,  the 
Dominion  Oil  Cloth  Company,  Ltd.,  oil  and  flour  mills,  the 
Grand  Trunk  and  C.  P.  railroads.  Dominion  Park  and  many 
other  large  consumers,  constituting  about  75  per  cent  of  the 
users  of  energy  on  the  island  of  Montreal.  Twenty  cities  and 
towns  surrounding  the  city  are  also  lighted  by  the  company. 
As  has  been  remarked  in  these  columns  before,  Montreal  con- 
sumes more  electric  energy  per  capita  than  any  other  city  in  the 
world. 

While  the  price  of  practically  all  other  commodities  has  been 
increased  of  late,  the  price  of  gas  and  electricity  has  been 
steadily  decreased,  notwithstanding  the  greatly  augmented  cost 
of  labor  and  material.  In  1834  the  price  of  gas  in  Montreal 
for  lighting  and  fuel  purposes  was  $4.20  per  100  cu.  ft.,  while 
to-day  the  prices  of  gas  for  lighting  and  cooking  are  $1.20  and 
$1.00,  respectively.  Similarly,  the  price  of  electric  lighting 
service  has  been  reduced  from  $11  per  i6-cp  lamp  per  year  in 
1884  to  a  basic  meter  rate  of  15  cents  per  kw-hour,  subject 
to  varying  rebates,  depending  upon  consumption,  under  which 
the  cost  of  burning  a  i6-cp  lamp  during  ordinary  lighting  hours 
does  not  exceed  $3  per  year. 

The  rates  for  motors  now  obtaining  in  the  city  are  lower 
than  ever  before  at  Montreal.  In  1894  the  Royal  Electric 
Company  was  supplying  the  equivalent  of  14.700  i6-cp  lamps 
and  50  hp  in  motors ;  its  total  number  of  customers  did  not 
exceed  300,  and  none  of  the  various  heating  appliances  were 
heard  of.  At  present  the  Montreal  Heat,  Light  &  Power 
Company  has  connected  •to  its  system  the  equivalent  of  450.000 
i6-cp  lamps,  about  37,000  hp  in  motors,  and  upwards  of  1000 
appliances  for  heating,  cooking,  refrigerating,  etc.  The  com- 
pany serves  upwards  of  13,000  electric  consumers  and  about 
50,000  gas  consumers,  or  a  total  of  nearly  70,000  consumers. 

The  company's  moSor  rates  are  of  particular  interest  in  view 
of  the  success  which  has  been  attained  in  ihe  broadening  of  the 
load  curve.  Non-peak  power  users  are  encouraged  by  a  special  - 
concession,  as  will  be  seen  by  the  following  brief  discussion 
of  the  rates  at  present  in  force.  The  services  are  classified  as 
follows : 

Unlimited   day   service,   10  hours   straight,   7   a.   m.   to 

6  p.  m. 
L^nlimited  day  and  night  service,  24  hours,  continuous. 
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Limited  day  service  (off-peak)  from  7  a.  m.  to  6  p.  m. 
throughout   the  year   except   from  4  to  6   p.   m.   be- 
tween Sept.  15  and  March  15. 
Limited  day  and  night  service  (off-peak)  24  hours  per 
day  throughout  the  year  except  between  4  and  7  p.  ra. 
between  Sept.  15  and  March  15. 
On  the  limited  day  service  the  reductions  given  by  the  com- 
pany amount  to  25  per  cent  of  the  unlimited  day  rate.     The 
same  ratio  of  difference  applies  to  the  unlimited  day  and  night 
service  and  the  limited  or  off-peak  day  and  night  service? 

Three  systems  of  charge,  equalizing  one  another  under  certain 
load  factors,  are  in  vogue,  as  follows : 

1.  A  straight  fiat  rate  per  hp-year,  varying  acording  to 
the  average  maximum  load  as  determined  by  test. 

2.  A  readiness-to-serve  charge  based  on  average  maxi- 
mum demand  plus  a  meter  charge  per  hp  or  kw-hour, 
also  varying  according  to  demand. 

3.  A  straight  meter  rate  per  kw-hour  or  hp-hour  as  the 
customer  chooses,  likewise  varying  according  to  de- 
mand. 

The  results  of  encouraging  the  non-peak  business  are  seen 
clearly  in  the  accompanying  diagram,  which  is  a  reproduction 
of  the  total  load  curve  of  the  company  on  Wednesday,  Aug. 
21.  1907.  The  shape  of  the  curve  is  remarkable  for  a  central 
station,  and  its  load  factor  of  78.5 
per  cent  speaks  volumes  for  the 
steadying  influence  of  a  very 
large  power  output.  The  load  in 
general  falls  off  in  the  early  morn- 
ing hours  to  10.000  hp.  rising  to  a 
well-sustained  maximum  average 
of  about  26,000  hp  during  the 
forenoon.  During  the  lunch  hour, 
12  to  I,  the  load  fell  to  17,000  hp. 
The  afternoon  peak  occurred  at  3 
p.  m.,  28,000  hp,  the  high  average 
of  about  27.000  hp  being  well  sus- 
tained between  i  and  5  p.  m. 
The  falling  off  of  the  power  load 
during  the  latter  part  of  the 
afternoon  is  conspicuous,  and  the 
occurrence     of     a     minimum     of  '*.«.''*       so? 

20,000  hp  at  6:30  p.  m.  is  of  spe- 
cial interest  as  indicating  the 
preponderance     of     motor     load 

in  the  company's  total  load  output.  At  this  time  of  the 
year  the  lighting  load  is,  of  course,  late  in  coming  upon  the 
machines,  and  the  8  p.  m.  ma.\jmum  of  25,000  hp  is  soon  over, 
with  a  rapid  fall  in  output  between  8  o'clock  and  midnight.  In 
the  12  hours  between  7  a.  m.  and  7  p.  m.,  the  company's  motor 
load  represents  a  most  unusual  constancy  and  volume,  and  it 
bears  eloquent  testimony  of  the  economic  value  of  hydro- 
electric power  when  scientifically  distributed  in  a  large  manu- 
facturing city. 

It  has  been  found  that  about  40  per  cent  of  the  company's 
customers  can  cut  off  power  at  the  time  of  peak  load  without 
detriment  to  themselves.  Among  the  loads  are  3500  hp 
in  cotton  mills,  which  start  at  7  a.  m.  instead  of  8,  and  which 
allow  half  an  hour  for  lunch,  stopping  work  at  4:30..  The 
operatives  in  many  instances  prefer  to  follow  these  houcs  and 
go  home  early  than  to  begin  later  and  close  later.  Among 
these  off-peak  consumers  are  the  various  morning  and  after- 
noon newspapers,  to  whom  the  company  supplies  upwards  of 
400  hp.  Another  class  of  customers  is  found  in  brick  yards. 
These  require  entirely  a  summer  service,  and  get  about  50  per 
cent  of  the  regular  rates  on  seven  months'  operation.  These 
amount  to  600  or  700  hp,  the  motors  being  used  to  drive  cast- 
ing machines,  mixers  and  conveyors.  Other  non-peak  \iscrs  arc 
the  local  water  power  company,  which  uses  1200  hp  in  pumping 
drinking  water:  the  Railway  Appliance  Company,  500  hp;  vari- 
ous woml  yards  and  cement  works.  In  the  wood  yards  all  the 
cutting  is  done  during  two  or  three  hours  of  each  day.     From 


5000  to  5ooo  hp  will  be  used  in  the  cement  industry  at  Montreal 
next  year.  The  non-peak  rates  are  as  yet  given  only  to  trust- 
worthy customers  consuming  relatively  large  amounts  of  power. 
An  installation  of  20  or  25  hp  would  be  about  the  limit  below 
which  the  non-peak  rate  would  not  as  yet  be  granted.  Separate 
circuits  are  not  run  and  the  time  switch  has  not  yet  been  ap- 
plied to  any  extent,  though  the  latter  is  being  considered  by  the 
company.  The  company  makes  a  special  rate  for  electric  heating 
wherever  the  installation  is  large  enough  to  warrant. 

The  company  controls  practically  all  the  developable  or  com- 
mercially practicable  water  powers  within  transmission  distance 
of  Montreal.  The  present  plants  include  a  12,000-hp  station 
at  Lachine  Rapids;  a  22,500-hp  plant  at  Chambly  on  the  Riche- 
lieu River;  the  selling  rights  in  Montreal  of  the  large  Shawini- 
gan  plant,  and  Sooo  hp  in  steam  plants  on  Queen  Street  and 
elsewhere  in  Montreal.  A  new  plant  is  now  being  built  on  the 
Soulanges  Canal,  about  38  miles  from  the  city.  This  will  con- 
tain three  Qpnadian  Westinghouse  4400-volt,  three-phase  gen- 
erators of  5000  kilowatts  rating  each,  direct-connected  to  Allis- 
Chalmers-BuUock  turbines  of  the  horizontal  shaft  type,  four 
turbines  being  provided  per  unit  of  generating  capacity.  The 
head  upon  the  turbines  will  be  50  ft.  The  power  house  will  be 
a  concrete  structure,  150  ft.  long  by  43  ft.  wide,  and  the  trans- 
mission potential  will  be  44,000  volts,  three-phase.  Mr.  R.  S. 
Kelsch,  of  Montreal,  is  the  consulting  engineer  for  this  work. 
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The  commercial  service  of  the  company  consists  of  550-volt 
three-phase,  63-cycle  current  throughout  the  industrial  territory ; 
220-volt  and  iio-volt  single-phase  lighting  service.  There  is 
also  a  250-volt,  direct-current  motor  circuit  used  mainly  for 
electric  elevators,  the  charge  for  this  service  being  about  25 
per  cent  more,  than  for  alternating  current  on  account  of  the 
losses  in  conversion  and  distribution.  The  minimum  power- 
factor  of  motors  when  operating  the  consumer's  maximum  load 
is  required  to  be  as  follows :  Motors  not  exceeding  5-hp  rating, 
at  least  75  per  cent ;  motors  of  over  5  hp,  and  not  over  10  hp,  80 
per  cent;  motors  over  lo-hp  rated  capacity,  85  per  cent. 

During  the  year  ending  April  30,  1907,  the  gross  earnings  of 
the  company  were  $3,453,000.  and  the  net  profits,  after  provid- 
ing for  fixed  charges,  were  about  $1,440,000,  being  an  increase 
in  gross  over  the  preceding  year  of  over  a  quarter  of  a  mil- 
lion dollars,  and  an  increase  of  about  $162,000  in  net,  despite 
the  increased  cost  of  labor  and  material.  The  company  com- 
pleted during  the  year  the  erection  of  a  dam  on  the  Richelieu 
River,  at  Ste.  Theresc,  for  storage  purposes,  at  the  same  time 
drowning  the  rapids  at  that  point  with  the  object  of  obviating 
the  troubles  experienced  in  past  years  at  the  Chambly  plant 
from  frazill  ice.  The  experience  of  the  past  winter  fully 
demonstrated  the  value  of  this  dam.  A  3000-hp  steam  turbine 
unit  has  also  been  added  to  the  steam  plant  at  the  Queen  Street 
Station.  The  increase  in  electric  connected  load  during  the  year 
was  41,665  incandescent  lamps,  266  commercial  lamps,  j^3  street 
lamps,  and  4884  horse-power  in  motors. 
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Steel    Transmission  Towers   on     the    Jersey 
Meadows.- 


The  new  line  of  the  Pennsylvania  Railroad  Company  into 
Xew  York  City  crosses  the  "Turnpike"  between  Jersey  City 
and  Newark  overhead,  and  at  this  point  the  transmission  lines 
of  the  Public  Service  Corporation  of  New  Jersey  are  at 
present  carried  over  on  wooden  poles.  This  transmission  line 
was  fully  described  in  the  Electrical  World  for  Jan.  20,  1906. 
As  the  railway  embankment  at  this  point  is  about  25  ft.  high, 
il  became  necessary  to  provide  higher  and  more  substantial 
supports  for  the  wires  than  provided  by  the  wooden  poles 
in  order  to  give  ample  clearance  for  passing  trains. 

The  Pennsylvania  Tunnel  &  Terminal  Railroad  Company, 
which  is  constructing  the  new  railway,  is  erecting  two  steel 
towers  for  this  purpose  for  the  Public  Service  Corporation.  A 
feature  of  the  construction  is  the  platform  at  tie  top  to  give 
the  linemen  a  safe  foothold  while  working  on  the  wires  and 
insulators. 

The  legs  of  the  towers  are  bolted  to  concrete  foundations, 
set  II  ft.  below  the  surface  with  2  ft.  above.  From  the  ground 
line  to  the  top  row  of  insulators  the  distance  is  94  ft.  9  ins. 
At   the   base,    the   towers   measure   9   ft.    x    15    ft.,   the   latter 


for  future  extensions.  The  height  of  the  first  row  of  in- 
sulators from  the  floor  of  the  platform  is  7  ft.  6  ins.  and  of 
the  top  row,  10  ft.  6  ins.  This  gives  an  abundance  of  room 
for  wiremen  to  work  with  safety. 

The  insulators  are  placed  longitudinally  3  ft.  between  centers, 
with  the  exception  of  the  third  insulator  from  each  end,  which 
is  placed  3  ft.  6  ins.  from  the  second.  This  variation  permits 
of  symmetrical  spacing  with  reference  to  the  upright  supports 
of  the  cross-arms.     These  insulators  were  supplied  by  the  R. 


FIG.    I. — SIDE    AND    FRONT    ELEVATIONS    OF    TOWER. 

being   the    side    dimension.     The    span   between    towers,    from 
center  to  center,  is  357   ft. 

The  platforms  are  of  rod  and  bar  construction,  and  arc 
26  ft.  long  by  7  ft.  wide,  the  railings  being  2  ft.  9  ins.  high. 
Above  the  platform  are  two  cross-arms,  26  ft.  long  by  about 
2  ft.  wide,  each  carrying  a  double  row  of  9  insulators.  The 
insulators  are  placed  one  behind  the  other,  each  couple  forming 
an  anchor  insulator  and  practically  eliminating  all  danger  of 
wires  breaking  at  the  insulators,  as  shown  in  Fig.  2.  The  two 
cross-arms  provide  accommodation  for  18  wires,  but  at 
the  present  time  only  10  are  in  use,  thus  leaving  ample  room 


FIG.    2. — bi. 


iiOR   INSULATOR. 


Thomas  &  Sons  Company,  East  Liverpool,  Ohio.  They  measure 
6'/i  ins.  across  the  umbrella  and  are  6  ins.  high,  each  insulator 
having  two  petticoats.  They  were  designed  for  a  voltage  of 
25,000,  but  the  present  service  pressure  is  13,000  volts. 

Mr.  R.  D.  Coombs,  structural  engineer  of  electric  traction 
for  the  Pennsylvania  Tunnel  &  Terminal  Railroad  Company, 
designed  the  towers  and  the  Archbold-Brady  Company,  Syra- 
cuse, N.  Y.,  was  the  contractor  for  their  construction  and 
erection. 

Mr.  George  Gibbs  is  chief  engineer  of  electric  traction  for  the 
railroad  company,  and  Mr.  Farley  Osgood,  general  superin- 
tendent of  distribution  of  the  Public  Service  Corporation. 


Letter  to  the  Editors. 


Steam   Consumption  Tests  of  Turbine. 

To  the  Editors  of  Electrical  World: 

Sirs: — Permit  me  to  verify  the  statements  made  on  page  895 
of  your  issue  for  Nov.  2,  in  connection  with  a  steam  consump- 
tion test  on  a  large  turbine  of  the  New  York  Edison  Company. 
The  accuracy  of  these  results  has  been  questioned  by  Mr.  Chas. 
B.  Burleigh,  of  Boston,  in  your  Nov.  16  issue,  in  the  following 
terms :  "The  above  is  undoubtedly  a  correct  quotation  of  the 
statement,  but  the  statement  is  not  borne  out  by  facts." 

In  this  I  have  a  two-fold  object;  first,  to  uphold  the  accuracy 
of  your  published  report,  and  second,  10  correct  a  popular 
misconception  regarding  the  comparison  of  turbine  economies 
under  different   operating  conditions. 

It  is  questioned  by  Mr.  Burleigh,  that  a  water  rate  of  14.9 
lbs.  per  kw-hour  is  superior  to  12.5  lbs.  per  kw-hour,  which 
he  states  was  developed  by  an  8000-kw  Curtis  turbine  operated 
by  the  Chicago  Edison  Company.  In  the  first  place,  Mr. 
Burleigh  has  apparently  established  a  new  record  for  the  Curtis 
type  of  turbine,  as  all'  previous  published  reports  on  thi^ 
Chicago  machine  indicate  a  minimum  consumption  of  12.9  lbs 
per  kw-hour  at  a  lo,ooo-kw  load,  .\lthough  the  latter  figure 
has  recently  been  reported  on  a  machine  rated  at  9000-kw, 
presumably  it  is  the  same  machine  Mr.  Burleigh  refers  to. 
In  the  second  place,  I  desire  to  emphasize  the  fact  that  economy 
tests  are  not  comparable  from  either  a  technical  or  a  com- 
mercial standpoint,  unless  respective  operating  conditions  are 
known;  so  that  it  is  manifestly  impropter  to  question  the 
accuracy  of  your  published  report  on  such  a  superficial  basis. 

And  herein,  by  the  way,  lies  the  greatest  fallacy  in  the 
ceaseless  struggle  for  high  economies.  Every  engineer  is,  of 
course,  deeply  interested  from  a  personal  standpoint,  in  the 
attainment  of  the  highest  cyclical  efficiency  for  all  forms  of 
prime  movers;  but  high  efficiency,  in  itself,  means  little  from 
a  commercial  standpoint,  unless  the  cost  of  attaining  it  is  reck- 
oned. This  is  apparently  true  of  the  extreme  operating  condi- 
tions assiduously  cultivated  in  turbine  operation.     Unquestion- 
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ably,  the  results  are  spectacular ;  but,  when  we  take  into 
consideration  the  extra  cost,  maintenance  and  complexity  of 
the  additional  auxiliary  equipment  and  the  losses  incident  there- 
to, our  enthusiasm  wanes,  and  we  intuitively  seek  a  lower  plane 
where  efficiencj-  and  cost  form  a  more  reasonable  balance. 

With  this  in  view,  I  beg  to  submit  that  the  16  per  cent  dif- 
ference between  the  economies  noted  by  Mr.  Burleigh  does  not 
e.xist.  Apparently  he  has  overlooked  the  premises  in  the 
original  statement,  which  have  been  only  partially  quoted.  The 
actual  statement  was,  in  substance : 

"These  consumption  results,  while  not  being  less  in  actual 
steam  consumption  than  the  best  results  of  European  practice, 
yet  are  extremely  good  in  view  of  the  moderate  operating  con- 
ditions under  which  the  test  was  conducted;  in  fact,  they  repre- 
sent the  best  results  that  have  yet  been  obtained  by  any  turbine 
under  the  conditions  named." 

Taking  both  machines  at  their  point  of  minimum  consump- 
tion, the  turbine  tested  by  the  New  York  Edison  Company  de- 
veloped a  water  rate  of  approximately  15.1  lbs.  per  kw-hour 
for  two  consecutive  hours,  with  an  average  pressure  of  175  lbs., 
97  deg.  superheat,  and  27.3  ins.  of  vacuum.  Corrected  to  con- 
tract conditions,  175  lbs.  pressure,  lOO  deg.  superheat  and  28  ins. 
vacuum,  this  is  equivalent  to  14.73  lbs.  per  kw-hour. 

The  turbine  tested  by  the  Chicago  Edison  Company  developed 


a  water  rate  of  12.9  lbs.  per  k\v-hour,  with  176  lbs.  pressure, 
147  deg.  superheat  and  29.5  ins.  vacuum.  Correcting  to  the 
above  contract  conditions  by  the  percentages  advocated  by  the 
builder  of  these  machines,  it  is  found  that  the  equivalent  water 
rate  at  the  same  load  is  15.08  lbs.  per  kw-hour,  a  result  which 
seems  not  to  bear  out  Mr.  Burleigh's  contention.  The  results 
might  be  reduced  still  further — to  a  basis  of  dry  saturated 
steam — and  still  be  within  the  limits  of  your  published  state- 
ment regarding  the  record  established  by  the  Xew  York  Edison 
turbine,  but  I  believe  the  above  figures  will  be  sufficient  for  the 
point  in  view. 

In  making  comparisons  such  as  these,  which  heretofore  have 
seemed  neither  necessary  nor  opportiKie,  I  do  so  purely  in  the 
interest  of  a  clear  understanding  of  the  situation,  not  for  the 
purpose  of  drawing  illusive  conclusions,  even  though  the  latter 
may  be  quite  tenable  on  careful  analysis.  In  examining  the  per- 
formance of  prime  movers,  we  must  not  simply  accept  the  rate 
of  consumption  of  heat  energy  in  the  form  of  steam,  gas,  oil, 
etc.,  but  make  the  comparison  on  a  true  scientific  basis,  else  the 
results  will  quickly  lead  to  erroneous  conclusions.  The  sooner 
these  principles  are  clearly  understood  and  appreciated  at  their 
true  value,  the  sooner  will  the  apparently  great  disparity  be- 
tween turbine  tests,  such  as  those  above  outlined,  be  dispelled. 

Pittsburg,  Pa.  J.  R.  Bibbins. 


DIGESTOF  CURRENT  ELECTRICAL  LITERATURE. 


DynamosfP'-'Motors  and   Transformers. 

'  Repulsion  Motors.—^.  Schnetzler. — A  paper  read  before 
the  German  Association  of  Electrical  Engineers  on  the  regula- 
tion of  repulsion  motors  by  moving  the  brushes.  The  possi- 
bilities of  this  method,  especially  in  the  arrangement  of  Deri, 
are  discussed,  and  it  is  found  that  between  wide  limits  of 
torques  and  speeds  all  conditions  are  fulfilled  which  may  be 
required  from  a  satisfactory  motor  with  regard  to  efficiency, 
power  factor  and  commutation.  The  limitations  of  this  method 
of  regulation  are  investigated  and  some  points  of  the  construc- 
tion of  the  motor  are  briefly  discussed. — Elck.  Zeit.,  Xov.  14 
and  21. 

Lamps  and  Lighting. 

Arc  Lamp. — .\n  illustrated  description  of  an  arc  lamp  of 
English  make  which  has  some  new  features.  The  simplicity 
of  the  mechanism  is  indicated  by  the  total 
absence  of  a  shunt  coil,  the  regulation  of 
the  feed  being  controlled  entirely  by  the 
series  solenoid.  The  construction  is 
shown  in  Fig.  I,  where  -4  is  a  dash-pot,  B 
the  series  solenoid  with  plunger  C,  E 
a  rocker,  F  a  clutch  link,  G  and  /  the 
bottom  and  top  carbon  holders  respec- 
tively, H  center  rods,  K  a  flexible  con- 
ductor, L  the  negative  lead  and  O  the 
negative  rod.  The  pull  of  the  solenoid  B 
is  coun'erbalanced  by  the  weight  M,  and 
is  also  regulated  by  the  spring  in  the 
dash-pot  A.  which  increases  the  pull  of 
the  soleniod  upon  its  core  and  equalizes 
the  increased  sensitiveness  of  the  current 
variations.  There  is  a  special  feature  in 
these  lamps,  which  comprises  a  regulating 
clutch  which  is  directly  connected  to  the 
lever  arm  of  the  balance  weight.  Thif 
clutch  .V  is  of  the  usual  washer  type, 
acting  directly  on  the  carbon,  and  regu- 
lated by  the  motion  of  the  rocking 
arm  of  the  balance  weight  M,  which  takes  the  place  of 
an  air  dash-pot,  which  is  the  usual  feature  of  other  lamps  of 
this  type.  By  this  means  the  uniformity  of  the  arc  is  assured, 
and  the  steadiness  and   regular    feeding  of  both   electrodes  is 
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FIG.    I. — ABC   LAMP. 


regulated  with  a  consumption  of  550  watts.  The  lamp  takes 
from  2^2  to  5  amperes  of  current,  and  can  be  used  singly  on 
voltages  from  200  to  230. — Lond.  Elec.  Eng'ing,  Nov.  14. 

Loii'-Pressure  Mercury-Vapor  Lamp  for  Strong  Currents. — 
J.  E.  LiLiENFELD. — A  description  of  a  new  lamp  of  this  type. 
The  use  of  the  mercury  lamp  with  strong  currents  is  subject 
to  the  difficultj-  that  the  mercury  is  extensively  evaporated,  and 
the  pressure  of  the  mercury  vapor  is  increased  beyond  the  most 
favorable  point.  For  any  given  current  density  there  is  a 
certain  low  pressure  at  which  the  amount  of  luminous  radia- 
tion is  in  the  largest  ratio  to  the  heat  radiation.  If  the  current 
density  is  increased,  the  pressure  increases  at  a  higher  rate, 
and  soon  becomes  too  great  for  the  optimum.  This  disad- 
vantage is  avoided  by  the  lamp  of  the  author,  who  divides  the 
vacuum  tube  midway  by  a  stopper  having  a  narrow  channel, 
which  leads  into  a  narrow  tube  opening  just  above  the  other 
mercury  electrode.  The  two  halves  of  the  vacuum  tube  on  each 
side  of  the  stopper  can  be  taken  apart.  The  inner  narrow 
glass  tube  has  the  eflfect  of  concentrating  the  current,  and  thus 
keeping  pace  with  the  vapor  density.  The  diameters  of  the 
outer  and  inner  tube  can  be  adjusted  beforehand  so  as  to  have 
the  optimum  effect  for  any  given  current  density. — Phys.  Zcil., 
Get.  24;  abstracted  in  Lond.  Elec.  Eng'ing,  Xov.  14. 

Sealing-in  Wires. — A  note  on  a  recent  British  patent  of 
Bastian  and  Calvert  for  a  method  of  sealing  electric  conductors 
in  or  through  glass.  Specially-shaped  metallic  conductors  of 
minimum  sectional  area  consistent  with  the  required  current- 
density  are  employed.  ".\n  important  part  of  this  invention  is 
the  method  of  coating  the  conductor  at  the  portion  where  it 
is  to  be  sealed  into  the  glass,  a  small  tube  or  envelope  of 
enamel  glass  being  applied  to  the  conductor  before  sealing  the 
conductor  into  the  glass.  The  co.iductor  is  formed  from  a 
thin  strip  of  foil,  over  which  is  slipped  a  small  tube  of  flux. 
The  flux  is  then  heated  rapidly  in  a  flame  and  is  melted 
on  to  the  conductor,  thus  preventing  oxidation  of  the 
conductor.  These  coated  conductors  arc  then  melted  into  ordi- 
nary glass  in  the  usual  manner." — Lond.  Elec.  Eng'ing,  Nov.  14. 

Tungsten. — The  export  of  tungsten  from  Portugal  has  in- 
creased from  0  tons  in  1905  to  .336  tons  in  1906.  This  is  thought 
to  be  due  chiefly  to  the  development  of  the  tungsten  lamp. 
The  increased  use  of  ferro-tungstcii  may  also  have  had  an 
eflFcct.— l-ond    Elec.  Eng'ing,  Xov.  14. 
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Power. 

Steam  Turbines  and  Gas  Engines. — K.  J.  Fox. — A  further 
contribution  to  his  controversy  with  Andrews  on  the  cotnpara- 
live  cost  of  large  steam-turbine  and  gas-engine  plants.  In  the 
case  of  a  i6,ooo-kw  plant  he  estimates  a  capital  expenditure  of 
$861,060  fo.r  a  steam-turbine  plant  and  of  $2,014,160  for  a 
gas-engine  plant  with  50  per  cent  reserve  plant.  "It  remains 
for  those  installing  a  plant  to  decide  for  themselves  whether 
I  he  low  fuel  cliarges  accompanying  the  use  of  gas  engines — 
and  after  making  due  allowance  for  the  increased  cost  of 
ruiniing  gas  engines  in  other  respects — will  justify  the  big 
di (Terence  in  capital  expenditure.  It  seems  that  the  extreme  ease 
with  which  overloads  can  be  dealt  with  on  steam  turbines  is 
sometimes  overlooked,  in  view  of  the  fact  that  the  overload 
range  is  frequently  used  for  dealing  with  the  peaks  of  loads 
without  a  special  plant  being  installed  for  the  purpose,  and 
also  obviating  the  necessity  for  installing  furtlier  reserve  plant." 
— Lond.  nice.  Eng'ing,  Nov.  14. 

l-i-fuih  W'alcr-Poivcr  Plants. — H.  Akmagnat. — An  article, 
wilh  m.ip,  oil  the  electric  power  stations  on  the  Mediterranean 
Sea  coast  of  France.  The  development  began  in  1897,  and 
there  arc  now  n  hydroelectric  stations  with  an  aggregate 
rating  of  61,500  kilowatts.  For  reserve,  nine  steam  plants, 
having  a  total  of  21,150  kilowatts,  are  provided.  In  operation 
the  plants  are  not  connected  in  parallel;  each  supplies  energy 
to  a  distinct  area,  but  it  is  possible  to  interchange  energy  be- 
iween  the  different  plants. — L' Industrie  Elcc.,  N'ov.   10. 

S7vcdcn. — M.  J.  Heilmann.— .An  article  on  the  water-powers 
available  in  Sweden.  A  list  of  17  water-powers  is  given  'vith 
an  aggregate  power  of  570,000  kilowatts,  which  figure  is  in- 
creased to  585,0000  kilowatts  by  the  addition  of  secondary 
auxiliary  plants. — L'Indusfric  Elec.  .\'ov.  10. 
Traction. 

Iliult  Speed  of  Eleelrie  Locomotives  on  Grades. — A.  II. 
.•Krmstkonc. — .\  connnunication  discussing  the  question  whether 
in  view  of  the  desirability  of  uniformity  in  station  load  high- 
speed up  grades  is  worth  the  while  for  freight  haulage.  The 
writer  emphasizes  that  the  generating  station  of  electrically- 
operated  railroads  occupies  the  position  of  an  auxiliary  and 
must  conform  in  its  practice  and  economy  to  the  demands  of 
the  operating  department,  which  latter  are  paramount.  Elec- 
trification of  steam  roads  is  not  attractive  cither  financially  or 
otherwise,  if  the  electric  locomotive  is  called  upon  simply  to 
duplicate  the  present  performance  of  the  steam  locomotives. 
It  is  largely  in  connection  with  increased  speed  that  the  sup- 
lX)rters  of  electrification  hope  to  make  a  showing  sufficient  to 
warrant  the  expense.  The  introduction  of  the  electric  locomo- 
tive not  only  gives  the  operating  department  a  means  of  quick- 
ening the  passage  of  freight  and  passenger  trains  over  heavy 
grade  divisions  with  resulting  reduction  in  operating  expenses, 
hut  it  also  permits  an  increase  in  the  tonnage  over  congested 
track  sections  by  reason  of  the  increased  speed. — St.  R'y  Jour.. 
Nov.  23. 

I.otschherg  Railroad. — S.  IIkrzoo. — .\n  article  on  this  road 
wliicli  will  be  the  first  European  main  railroad  in  the  design 
of  which  electric  operation  is  taken  into  consideration.  The 
road  is  a  connecting  link  between  the  railroad  systems  of 
different  countries  so  that  express  trains  of  300  tons  and 
freight  trains  of  600  tons  will  run  on  it.  Electric  locomotives 
will,  of  course,  be  used.  The  electrical  energy  will  be  supplied 
at  the  northern  end  from  the  Kander  and  Magncck  generating 
plants  and  at  the  southern  end  from  the  Lonza  Works.  No 
decision  has  yet  been  reached  concerning  the  electric  system 
lo  be  used,  .Mthough  the  first  cost  will  be  higher  for  electric 
I  hail  for  steam  operation,  the  operating  cost  will  be  lower, 
;ind  for  the  traffic  to  be  expected  the  total  cost,  including  in- 
lerest  and  amortization,  will  be  lower  for  the  electrical  system. 
Notes  are  given  on  the  use  of  electric  energy  in  building  the 
lunnels. — Elek.  u.  Masch.,  Oct.  27. 

London. — H.  M,  Savers, — A  critical  analysis  of  last  year's 
account  of  the  London  County  CounciPs  Tramways.  The 
progress  of  the  electric  equipment  made  a  rapid  stride  during 
the   year,   at   the   cost   of   much   disturbance   to   trafiic   on    the 


northern  lines,  shown  by  a  large  falling  off  in  the  receipts. 
The  extension  of  electric  traction  to  about  half  the  mileage 
operated,  and  the  supply  of  energy  from  the  Greenwich  station 
during  the  greater  part  of  the  year,  permit,  for  the  first  time, 
of  a  useful  analysis  of  the  returns  from  which  some  forecast 
of  the  results  of  working  the  whole  of  the  lines  electrically  is 
possible.  It  is  shown  that,  on  the  average  mileage  operated, 
the  gross  receipts  are  over  $100,000,  and  the  net  over  $40,000 
per  route-mile;  and  that  there  is  a  fair  net  profit  after  paying 
all  capital  charges  and  providing  2  cents  per  car-mile  for  the 
renewal  reserves  fund.  Examination  of  the  working  expenses 
in  detail  shows  that  while  certain  items  are  high,  compared  with 
the  average  figures  on  other  tramways,  the  special  circum- 
stances, including  the  use  of  the  conduit  system,  afford  a  rea- 
sonable explanation,  and  also  a  prospect  of  a  material  reduction 
as  the  system  expands  and  the  conditions  become  more  settled. 
The  high  rate  of  earning  per  route-mile  and  per  car-mile,  on 
account  of  high  trafiic  density,  quite  compensate  for  the  higher 
expenditure.  The  average  total  annual  receipts  per  route-mile 
were  $103,655  and  are  probably  the  best  in  the  world.  The 
statistics  show  that  unusually  high  rate  of  average  speed  {8'/i 
miles  per  hour)  and  car  mileage  per  day  (106  miles  per  day 
per  car)  are  maintained.  The  question  of  the  extra  capital 
and  working  costs  of  the  conduit  system  is  briefly  examined 
in  relation  to  the  receipts,  and  it  is  shown  that  for  the  lines  in 
operation,  the  density  of  the  traffic  covers  the  cost  of  the 
luxury,  but  that  a  less  expensive  equipment  will  be  needed  to 
make  outlying  extensions  remunerative. — Lond.  Elec.  Eng'ing, 
Nov.  14. 

Rail  Corrugation. — An  elaborate  illustrated  report  presented 
before  the  German  Street  and  Interurban  Railway  Association. 
It  is  based  on  extended  experiments  with  dummy  wheels  and 
rails  of  different  degrees  of  hardness,  and  the  conclusion  is 
reached  that  corrugation  arises  when  the  strains  on  the  track 
approach  or  equal  the  elastic  limit  of  the  rail.  It  is  also  stated 
that  corrugation  cannot  be  ascribed  to  the  usual  slight  diffcr- 
eiices  in  material  due  to  imperfect  rolling. — St.  R'y  Jour., 
Nov.  9. 

Braking. — F.  Heckler.- — .\  paper  on  foun<iation  brake-gear 
design  for  electric  railway  cats.  The  author  discusses  the  im- 
portance of  braking  and  presents  several  combinations  of 
trucks  and  brake  rigging,  with  comn  onts  nn  their  relative  value. 
— ,S'/.  R'y  Jour.,  Nov.  30. 

Installations,   Systems   and    Appliances. 

Three-pliase  Energy  Transmission  Without  Suntehgear. — R. 
C.  Roberts. — For  plants  employing  underground  cables  for 
transmitting  energy  to  motor-generator  sub-stations,  the  author 
recommends  the  employment  of  equal-sized  units  in  generating 
station  and  sub-station,  permanently  connected  together  re- 
spectively on  separate  circuits  withou*  parallel  running.  This 
method  results  in  the  elimination  of  switchgear,  in  the  elimina- 
tion of  the  difficulties  of  charging  up  feeders  and  .^witching  on 
large  high-tension  motors,  in  the  elimination  of  synchronizing 
and  in  the  simplicity  of  the  automatic  protective  devices.  Thj 
author  thinks,  however,  that  the  chief  advantage  would  be  the 
enhanced  reliability  of  supply  ensuing  from  a  complete  isola- 
tion of  each  unit  of  high-tension  transmission. — Lond.  Elec. 
Eng'ing,  Nov.   14. 

Lightning  Arresters. — J.  Liska. — .\n  article  in  which  the 
author  discusses  the  principles  on  which  the  Wurts  cylinder 
lightning  arrester  operates.  To  speak  of  non-arcing  metals  is 
not  sufficient.  Steinmetz  has  already  called  attention  to  the 
influence  of  the  capacity  of  the  cylinders  with  respect  to  one 
another  and  to  earth.  On  this  basis  the  author  considers  the 
ilistribution  of  the  potential  along  the  arrester  and  gives  a 
simple  equation  for  it.  He  suggests  the  adjustment  o.f  the 
capacity  between  cylinders  and  earth  on  the  basis  of  his 
formula,  and  gives  a  few  notes  on  the  design  of  such  arresters 
with  adjustable  capacity. — Elek.  u.  Maseh.,  Oct.  27. 

.\fotor-Sxi-iteh  and  Fuse-Box. — .\n  illustrated  description  of 
a  combined  motor-switch  and  fuse-box.  of  English  make,  de- 
signed on  the  principle  that  it  cannot  be  opened  unless  the 
switch  is  in  the  off  position. — Lond.  Elee.  Eng'ing.  Nov.  14. 
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Wires,   Wiring  and  Conduits. 

Grading  of  Cables. — A.  Russell. — A  paper  read  before  the 
(British)  Institute  of  Electrical  Engineers  on  the  dielectric 
strength  of  insulating  materials  and  the  grading  of  cables, 
commented  on  in  our  issue  last  week.  It  is  not  safe  to 
conclude  that  a  disruptive  discharge  -ensues  the  moment  the 
maximum  electric  stress  at  any  point  of  the  dielectric  between 
the  two  electrodes  attains  the  breaking-down  value  for  that 
dielectric.  The  breaking  down  of  a  portion  of  the  dielectric 
may  re'ieve  the  electric  stress  on  the  remainder.  A  disruptive 
discharge  ensues  only  when  the  breaking  down  of  part  of  the 
material  leads  to  the  electric  stress  on  the  remaining  part  being 
greater  than  it  can  withstand.  The  easiest  way  of  finding  the 
dielectric  strength  of  insulating  materials  is  by  finding  the 
disruptive  voltage  between  two  equal  spherical  electrodes  em- 
bedded in  the  material.  The  electrodes  should  not  be  too  near 
together.  When  a  maximum  inaccuracy  of  more  than  i  per 
cent  is  not  permissible,  they  should  be  at  least  one-half  centi- 
meter apart.  Under  normal  conditions  the  dielectric  strength 
of  air,  determined  in  this  way,  is  about  3800  volts  per  milli- 
meter. Of  other  gases,  helium  has  an  extraordinarily  high 
dielectric  strength,  more  than  eight  times  that  of  air.  The 
dielectric  strength  of  oils  can  be  found  by  the  same  method 
with  a  distance  between  the  spherical  electrodes  greater  than  0.3 
centimeter;  at  this  distance  40,000  to  50,000  volts  will  be  required 
to  break  down  good  insulating  oils.  In  order  to  find  the  true 
dielectric  strength  of  an  oil,  it  is  necessary  to  dry  it  thoroughly 
before  the  test.  This  is  best  done  by  bubbling  hot  air  through 
it,  but  it  is  not  advisable  to  heat  the  oil  above  100  deg.  C.  In 
case  of  isotropic  solids  as  insulating  materials,  the  same  method 
as  for  gases  and  liquids  may  be  employed,  provided  the  test 
electrodes  can  be  entirely  embedded  in  the  material.  The 
method  frequently  adopted  of  putting  thin  sheets  of  the  in- 
sulating material  between  metal  electrodes  in  air  is  of  doubtful 
value ;  as  the  voltage  is  increased,  the  air  surrounding  the 
electrodes  breaks  down  long  before  the  disruptive  voltage  is 
reached.  High-pressure  concentric  cables,  having  an  isotropic 
dielectric,  for  a  maximum  working  pressure  V  should  be  con- 
structed so  that  b^af^'",  where  V/d  is  the  maximum  per- 
missible working  stress  to  which  the  dielectric  may  be  sub- 
jected, h  is  the  inner  radius  of  the  outer  conductor  and  a 
is  the  outer  radius  of  the  inner  conductor.  «  is  the  base  of 
Naperian  logarithms.  The  smallest  4)ermissible  value  of  a  is  d. 
When  the  core  is  stranded,  it  should  be  encased  in  a  thin  lead 
tube.  The  effect  of  the  temperature  gradient  in  the  dielectric 
of  a  concentric  main  when  working,  is  often  to  make  the  electric 
stress  between  the  two  conductors  more  uniform.  Jona's  experi- 
ments indicate  that  the  dielectric  strengths  of  paper-insulated 
cables  do  not  vary  much  when  the  range  of  temperature  does 
not  exceed  60  deg.  C.  They  are  probably  slightly  less  at  the 
high  temperatures,  ^kinner's  experiments  on  glass,  treated 
cloth,  mica,  etc.,  show  that  the  dielectric  strengths  of  many 
insulating  materials  in  the  solid  form  diminish  as  the  tempera- 
ture rises.  With  a  composite  dielectric  subjected  to  alternating 
pressures,  the  potential  differences  across  the  layers  are  usually 
out  of  phase  with  one  another.  It  is  only  in  a  limited  number 
of  cases,  however,  that  the  increase  of  the  stress  due  to  this 
cause  has  to  be  considered,  as  the  leakage  currents  arc  usually 
negligibly  small  in  comparison  with  the  capacity  currents.  The 
effects  of  alternating  and  continuous  pressures  in  producing 
stresses  in  the  dielectric  arc  sometimes  quite  different.  High- 
pressure  cables  for  alternating  and  direct-current  circuits  shoulrl 
be  graded  so  as  to  make  the  maximum  electric  stress  on  the 
dielectric  as  small  as  possible,  and  stranded  conductors  should 
be  encased  in  thin  lead  tubes. — Lond.  Elcc,  Nov,  15. 

High-Tension  Insulators  Scar  the  Sea. — A  note  on  some 
observations  made  by  M.  G.  .\nfossi  on  a  25,000-volt  line  at 
Genoa  near  the  sea.  Leakage  and  interruptions  of  the  service 
frequently  occur  and  are  considered  to  be  due  to  the  deposit 
of  a  mixture  of  salt  and  dust  on  the  lower  part  of  the  insulators 
which  arc  protected  from  wind  and  rain.  This  deposit  is  hydro- 
scopic and  increases  in  time.  Xo  similar  effects  have  been  ob- 
served on  the  5000  and  io,ooo-volt  lines,  so  that  the  ordinary 


insulators  would  appear  to  be  sufficient  for  the  same.  The 
author  proposes  to  overcome  the  difficulty  by  using  an  in- 
sulator with  as  small  an  interior  surface  as  possible,  while 
the  surface  exposed  to  the  rain  is  increased.  The  new  type 
consists  of  a  grooved  stem  carrying  a  very  flat  bell ;  the  caking 
of  salt  is  then  easily  removed  by  the  wind  and  rain. — Lond. 
Elcc,  Xov.   15. 

Electrophysics  and  Magnetism. 

Resistance  of  Coils  for  High  Frequencies. — A.  Sommerfeld. — 
A.  Battelli  had  formerly  found  a  strong  increase  of  the  re- 
sistance of  coils  with  the  frequency  and  had  developed  a  theory 
which  he  considered  to  be  in  good  agreement  with  the  results 
of  his  measurements,  while  they  were  said  to  be  in  contradiction 
with  a  formula  of  the  present  author.  The  latter  now  maintains 
that  his  own  formula  is  correct  and  that  the  apparent  agreement 
between  Battelli's  theory  and  results  is  due  to  a  mistake  in 
the  calculations.  The  same  issue  contains  a  further  paper  by 
Battelli  on  the  same  subject. — Phys.  Zeit.,  Xov.  i. 

Internal  Temperature  Gradient  of  Metals. — S.  B.  Serviss. — 
Thwing  has  formerly  found  that  cylinders  of  common  materials 
showed  at  points  3  centimeters  from  their  surfaces  an  excess  of 
temperature  above  their  surroundings,  which  he  ascribed  to 
their  radioactivity.  This  has  been  doubted  and  the  investigation 
of  the  present  author,  who  repeated  Thwing's  experiments 
with  some  modifications  in  the  apparatus,  gave  negative  results. 
— Am.  Jour.  Science^  December. 

Electrochemistry  and  Batteries. 

Storage  Battery  Electrode. — A  note  on  a  recent  British  patent 
of  H.  F.  Joel,  the  object  of  which  is  to  provide  strong  circula- 
tion of  the  electrolyte  over  the  surface  of  the  plates  during 
charging.  For  this  purpose  the  electrodes  are  provided  with 
slightly  projecting  ribs,  rather  inclined  from  the  horizontal,  and 
in  the  grooves  thus  formed  he  places  his  insulators,  of  flat 
material,  which  rest  between  the  electrodes,  forming  a  duct, 
whereby  the  electrolyte  is  caused  by  the  gases  which  are  set 
free,  to  circulate  over  the  faces  of  the  plates. — Lond.  Elec. 
Eng'ing,  Xov.  14. 

Units,  Measurements  and  Instruments. 

Electric  Thermometer. — G.  A.  Schultze. — A  description  of 
an  electric  resistance  thermometer  based  on  the  following 
principle  proposed   by  Koepsel   and  indicated  in  Fig.   2.     The 
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FIG.    2, — DI.\CR.\.\(    OF    Kl.Kc  TKIC    TH  FRMOMF.TF.R   rlRrilTS. 

two  equal  and  constant  sources  of  current  E  and  E'  are  in 
series  with  a  constant  resistance  r  and  a  variable  resistance  /. 
The  bridge  contains  the  galvanometer  (7.  The  current  J 
through  the  galvanometer  is  zero,  if  r  and  /  are  equal.  Other- 
wise the  current  /  indicates  directly  the  difference  between  / 
and  r  or  between  their  temperatures,  if  both  resistances  arc 
otherwise  identical, — Elek.  Ans.,  Sept,  22;  abstracted  in  Elek. 
u.  Masch.,  Xov.  10. 

Speed  Meters  for  Automobiles. — W.  von  Moi,o. — A  discussion, 
with  diagrams,  of  a  number  of  commercial  electric  speed 
meters,  all  of  which  arc  based  on  the  principle  that  a  revolving 
magnet  system  acts  on  a  disc  and  as  a  result  of  the  eddy 
currents  produced  the  disc  is  set  in  rotation  which  is  counter- 
acted by  a  spring. — Elek.  u.  Masch..  Nov.   11. 

Water  Resistances  for  Tests. — C.  Richtf.r. — For  testing  large 
electrical  machines  water  resistors  have  various  advantages. 
The  author  shows  in  detail  how  to  calculate  the  quantity  of 
water  required,  the  speed  of  the  running  water,  the  size  of, 
and  the  distance  between,  the  electrodes,  etc.  Numerous 
formulas,  tables  and  diagrams  are  given. — Elek.  u.  \tasch., 
Nov.  17. 
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Batteries  for  Testing  Mains.— K.  Edgcumbe.— A  note  calling 
attention  to  the  surface  leakage  of  the  battery,  especially  in  the 
case  of  dry  cells.  With  an  ordinary  200-volt  dry  battery  the 
insulation  after  one  month's  use  will  probably  be  of  the  order 
of  o.i  megohm,  which  means  a  loss  of  some  10  ampere-hours 
in  about  si.\  months.  The  remedy  is  to  divide  the  cells  into 
groups  of,  say,  25  volts  each,  which  groups,  although  all 
mounted  in  one  box,  are  kept  quite  distinct,  and  are  only  joined 
up  in  series  when  actually  required  for  use.  The  ampere- 
hours  lost  are  thereby  reduced  to  about  one-tenth  of  their 
former  value.— Lond.  EUc.  Eny'ing,  Nov.  14. 

Telegraphy,  Telephony  and  Signals. 

British  Telephone  Exchange.— An  illustrated  description  of 
a  new  telephone  exchange  recently  opened  in  Hornsey.  It  is 
equipped  for  2700  subscribers  and  has  an  ultimate  capacity  of 
5400.  It  is  on  the  full  common  battery  system.  There  are  43 
outgoing  and  47  incoming  junctions,  worked  on  the  order-wire 
system,  and  10  outgoing  and  10  incoming  ringing  junctions. 
The  switchboards  are  arranged  for  two-party  ringing  with  a 
two-party  master  ringing  key  on  the  subscribers'  board,  and 
separate  keys  on  the  junction  board.  There  is  a  modification 
of  the  usual  design  of  the  main  distributing  frame.  The  cables 
enter  on  the  horizontal  side,  through  fuses  placed  on  large 
porcelain  fuse  strips,  and  the  heat  coils  are  on  the  vertical  side. 
— Lond.  Elec.  Eng'ing,  Nov.  14. 

Cable  Telegraphy.— .\  note  on  a  recent  British  patent  of 
S.  G.  Brown  for  accelerating  the  speed  of  transmission  in  sub- 
marine telegraphy.  "This  is  done  by  utilizing  not  only  the 
quick-changing  currents,  but  also  the  slow  discharge  currents, 
as  used  in  the  present  mode  of  signaling,  and  using  them  at  a 
speed  much  beyond  that  of  any  of  the  present  systems.  The 
automatic  transmitter  operated  by  a  sending  battery,  the  trans- 
mitter being  constructed  so  that  the  battery  current  may  be 
applied  as  much  as  possible  for  the  whole  signaling  period. 
The  receiver  being  a  relay  having  the  moving  signaling  parts 
constructed  as  light  as  possible  for  the  work  to  be  performed, 
the  relay  is  able  to  translate  and  record  the  message  by  value 
of  the  total  incoming  current  at  any  instant." — Lond.  Elec. 
Eng'ing,  Nov.  14. 

Hungary. — Statistical  notes  on  telegraphy  and  telephony  in 
Hungary  in  1906.  The  total  length  of  telegraph  lines  was 
130,958  kilometers  and  that  of  telephone  lines  213,559  kilometers. 
The  total  number  of  telegrams  was  10,017,452,  an  increase  of 
5  per  cent  over  1905.  The  total  number  of  telephone  conversa- 
tions was  104,023,110,  an  increase  of  25  per  cent  over  1905. — 
Elek.  u.  Masch.,  Nov.  3. 

Miscellaneous. 

Electrical  Engineering.— F.  NiI'THAMMER.— A  lecture  of  a 
general  nature  on  the  development  of  the  electrical  industries 
in  their  various  branches. — Elek.  u.  Masch.,  Nov.  3. 

BOOK  REVIEWS. 


Trattato  Di  Telefoxia.     By  I.  Brunelli  and  E.  Longo.     In  12 

parts.    600  pages,  300  illus.    Rome :    G.  Scotti  &  Company. 

Price,  each  part,  1.25  lire. 

The  authors  have  sought  to  present  a  treatise  on  telephony 

which  should  be  both  scientifically  reliable  and  practically  useful 

to  telephonists.    The  work  is  divided  into  seven  parts,  following 

a    historical    introduction:     I.     The    telephonic    apparatus;    II. 

Telephonic   lines;     III.  City  service;     IV.  Interurban   service; 

V.  Special   questions;     VI.  The   installation   and   operation   of 

modern    telephone   stations;     VII.  Tariffs.     The    treatment    is 

simple,  employing  plenty  of  illustrations  and  simple  algebra  in 

the  mathematical  demonstrations.    The  book  will  be  of  interest 

to  students  of  telephony  in  Europe,  and  particularly  to  students 

of  the  development  of  Italian  telephony. 


pages  are  devoted.  In  addition,  isolafed  plants  occupy  about 
50  pages,  and  a  list  of  electrical  engineers  is  included.  Owing 
to  Board  of  Trade  requirements,  British  lighting  and  railway 
plants  are  required  to  give  publicity  to  their  capital,  operating 
and  trading  accounts,  and  consequently  the  directory  is  enabled 
to  publish  much  fuller  data  than  would  be  obtainable  in  this 
country,  if  we  except  the  case  of  the  Massachusetts  central 
stations,  of  which  similar  publicity  is  required.  The  entry  for 
each  central  includes  full  plant  data,  rates  in  detail,  number  of 
men  employed,  and  financial  and  operating  data  for  the  current 
and  several  preceding  years.  The  final  pages  of  the  book 
contain  a  list  of  stations  in  British  possessions,  of  which,  how- 
ever, the  data  are  much  fewer  than  in  the  main  section.  Who- 
ever has  need  for  information  concerning  the  British  central- 
station  and  electric  traction  industries  will  find  this  volume  a 
valuable  compendium. 


Alternating-Current  Motors.     By  A.  S.  McAllister,  Ph.  D. 

New   York:     McGraw    Publishing   Company.     291    pages, 

126  illustrations.  Price,  $3. 
This  excellent  treatise  has  reached  its  second  edition  within 
a  year  from  the  publication  of  the  first.  While  this  fact  alone 
is  evidence  of  the  quality  and  character  of  the  work,  we  can- 
not refrain  from  commenting  at  greater  length  upon  some 
valuable  additions  which  have  been  made  in  the  second  edition, 
which  will  prove  this  work  of  interest  also  to  those  who  have 
studied  the  book  when  it  first  came  out.  On  page  15  the  author 
discusses  the  advantages  derived  from  employing  equivalent 
single-phase  quantities  in  connection  with  polyphase  circuits. 
A  consistent  use  of  such  equivalent  single-phase  quantities 
would  appear  to  be  of  advantage,  although  we  believe  that  the 
author  overestimates  the  importance  of  such  convention.  In 
general,  it  would  appear  best,  and  surely  freest  from  ambig^uity, 
to  speak  of  the  resistance  of  the  phases  between  neutral  and 
terminal,  etc.,  rather  than  of  the  equivalent  single-phase  re- 
sistance. The  suggestion,  however,  is  very  excellent  and  it 
well  deserves  being  carefully  borne  in  mind.  In  the  fourth 
chapter,  on  frequency-converters,  there  is  much  that  is  new 
and  of  considerable  interest  concerning  motor-converters,  and, 
while  the  practical  application  of  these  machines  is  not  very 
great  as  yet,  the  study  of  their  characteristics  is  extremely 
interesting  and  instructive. 

The  treatment  of  the  single-phase  commutator  motors  is 
one  of  the  finest  contributions  to  the  theory  of  these  machines. 
Clear,  concise  and  lucid,  it  forms  one  of  the  most  instructive 
chapters  of  the  book.  The  appendix  contains  a  chapter  on 
"The  Leakage  Reactance  of  Induction  Motors,"  which  is  a 
most  readable  account,  and  a  supplement  is  given  with  the 
work  entitled  "Circular  Current  Loci  and  V-Curves  of  the 
Synchronous  Motor,"  which  is  an  excellent  exposition  of  the 
phenomena  of  synchronous  motors  in  a  remarkably  perspicuous 
manner. 

The  book  represents  one  of  the  finest  contributions  to  elec- 
trical literature  of  recent  years.  The  author's  exceptional 
ability  and  clearness  of  presentation  make  this  book  fascinat- 
ing reaJing  even  to  those  who  are  familiar  with  the  subject, 
and  no  one  can  lay  it  aside  without  bestowing  a  large  meed  of 
admiration  on  the  author  for  having  written  a  book  altogether 
extraordinary  and  showing  the  marks  of  exceptional  talent. 


Electrical  Engineers'  Central-Station  Directory.    London : 

Biggs  &  Co.    592  pages. 

The  main  title  of  this  useful  directory,  published  from  the 

office   of    the   Electrical  Engineer,   is    a   misnomer    insofar    as 

it   ignores   electric   railways,  to   which   subject   more   than   100 


KONSTRUKTIOM   UND    ScHALTUNCEN    AUS    PEM    GeBIETE   PER    ElEK- 

TRiscHEN    Bohnen.     By   O.    S.    Bragstad.     Berlin:   Juliui 
Springer.    31  plates  in  portfolio,  with  58  pages  of  explana- 
tory text  in  pamphlet  form. 
This  series  of  plates  by  Professor  Bragstad,  of  the  Karlsruhe 
Hochschule    Friderciana.   will    be    found    of   value   by    electric 
railway  engineers  and  electricians,  as  well  as  by  students  and 
others    interested    in    the    technical    side    of    eleclric    traction. 
Four    sheets    of    drawings    with    accompanying    characteristic 
curves,   of   four  types   of   railway   motors   are   followed   by   a 
similar    number    of    sheets    of    time-curves    of    Westinghouse 
motors.     Then  come  28  sheets  of  diagrams  of  controller  and 
motor    connections    covering'  direct-current,    single-phase    and 
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three-phase  equipments.  AH  of  the  diagrams,  which  are  very 
satisfactory,  are  based  upon  the  same  scheme  of  representation. 
The  three  final  sheets  show  respective!}',  details  of  the  over- 
head construction  of  the  Simplon  tunnel  line,  various  types  of 
third-rail  construction,  and  details  of  the  Westinghouse  brake 
valve.  The  pamphlet  accompanying  the  portfolio  contains 
explanatory  matter  relating  to  each  plate. 


Messungex  ax  Elektrischen  Maschi.vex.    By  Rudolf  Krause. 

Berlin :     Julius    Springer.      193     pages,     178     illustrations. 

Price,  5  marks. 
This  excellently  illustrated  little  text-book  gives  a  very  full 
account  of  the  ordinary  testing  instruments  and  their  applica- 
tion to  the  testing  of  the  more  usual  types  of  dynamo-electric 
machinery.  The  book  is  divided  into  nine  chapters,  as  follows : 
Chapter  I,  instruments  and  their  connections ;  II,  measurements 
of  electric  power;  III,  resistance  and  conductance;  IV,  speed 
frequency  and  slip ;  V,  insulation  of  machines ;  VI,  magnetic 
flux  and  wave  form ;  VII,  load  torque  and  power  of 
machines;  VIII,  losses  in  machines;  IX,  standard  types  of  re- 
port on  machine  tests.  The  book  is  clearly  written  from  the 
standpoint  of  the  testing  engineer.  It  will  be  of  value  to  all 
students  of  electric  machinery,  and  evidently  represents  the 
most  recent  German  practice  in  the  testing  of  such  machinery. 


Transformatoren      fur     Wechselstrom      und     Drehstrom. 

(Transformers   for   Single-phase  and   Polyphase   Service.) 

By    Gisbert   Kapp.     Third    edition,    revised    and    enlarged. 

Berlin :     Julius    Springer.     326     pages,     185     illustrations. 

Price,  8  marks. 
The  third  edition  of  Prof.  Kapp's  book  on  transformers 
shows  a  marked  revision  and  enlargement  over  the  preceding 
editions  and  the  development  of  the  subject  has  been  brought 
up  to  date.  The  treatment  of  the  subject  is  from  the  standpoints 
of  the  designer  and  of  the  operating  engineer,  as  well  as  of  the 
student.  The  volume  is  well  adapted  to  text-book  purposes  in 
teaching.  The  mathematics  are  not  elementary  in  character,  nor 
are  they  beyond  the  reach  of  the  properly  equipped  student  o' 
engineering.  The  descriptive  matter  is  essentially  clear  ana 
thorough.  The  book  will  be  of  particular  value  to  students  of 
electrical  engineering. 


Electric  Railway  Engineerixg.    By  H.  F.  Parshall  and  H.  M. 
Hobart.     New   York:     D.   Van   Nostrand   Company.     475 
pages,  437  illustrations,  123  tables.     Price,  $10. 
This    volume,    which    has    been    prepared    'or    covering    the 
whole  fie!.1  of  electric  railway  engineering,  is  divided  into  three 
parts  dealing,  respectively,  with  the  mechanics  of  electric  trac- 
tion, the  generation  and  transmission  of  electrical  energy,  and 
the  rolling  stock. 

Part  I  contains  a  thorough  analysis  of  the  power  and  energj- 
required  for  propulsion  and  the  characteristics  of  motors  that 
may  be  used  for  supplying  the  tractive  force.  In  Part  II  much 
reliable  infcrmation  is  given  concerning  generating  equipments, 
the  transmission  system,  sub-stations  and  distribution  systems. 
The  portion  of  the  book  which  touches  upon  subjects  of  particu- 
lar interest  at  the  present  time  is  Part  III,  in  which  the  authors 
discuss  the  relative  merits  of  direct  and  alternating-current 
equipments  for  train  propulsion.  The  attitude  of  the  authors  is 
well  expressed  in  the  following  sentences:  "Half  the  sum  spent 
in  developing  the  single-phase  commutator  motor  to  its  present 
condition  (in  which  it  still  remains  less  efficient,  more  bulky, 
and  less  satisfactory  in  several  respects  than  the  600-volt  con- 
tinuous-current motor)  will  result  in  the  development  of  thor- 
oughly satisfactory  high-tension  continuous-current  motors. 
These  motors  will  be  as  efficient  and  as  light  for  a  given  tem- 
perature rating  and  a  given  speed  as  the  present  standard  600- 
volt  motors.  The  commutation  will  be  better.  While  the  de- 
velopment of  each  class  of  machine  has  advanced  beyond  the 
point  that  could  reasonably  have  been  foreseen,  and  wliile,  in 
our  judgment,  it  is  impossible  at  the  present  time  to  predict 
where  the  limitations  will  be  reached,  we  are  satisfied  that  a 
careful  comparison  of  the  two  types  at  the  present  time  is  de- 


cidedly to  the  advantage  of  the  high-tension,  continuous-current 
motor."  The  boldness  of  the  authors  in  making  such  a  state- 
ment will  be  appreciated  when  it  is  known  that  their  conclusions 
as  to  the  operation  of  single-phase  commutator  motors  seem  to 
have  been  based  largely  on  the  results  obtained  with  certain 
early  experimental  motors :  the  book  contains  no  description 
of  the  25-cycle  locomotives  now  in  successful  use  on  the  New 
Haven  Railroad,  or  of  the  15-cycle  locomotive  recently  con- 
structed for  the  Pennsylvania  Railroad.  Moreover,  the  most 
excellent  operating  characteristics  of  the  commutating-pole  type 
of  direct-current  railway  motor  are  given  merely  an  incidental 
mention,  and  the  discussion  is  expressed  in  the  future  tense. 

The  book  is  a  storehouse  of  carefully  selected  and  well  ar- 
ranged information  of  value  to  the  electrical  railway  engineer. 

Induction    Motors   for    Copper    and    Brass 
Rolling  Mills. 

The  new  plant  of  the  Buffalo  Copper  &  Brass  Rolling  Mills 
at  Black  Rock  Station  will  be  driven  by  means  of  induction 
motors  supplied  with  energj-  transmitted  from  Niagara.  For 
driving  the  rolls,  three  Allis-Chalmers  motors  will  be  used, 
cne  rated  at  500  horse-power  for  the  main  rolls  and  two  at 
250  horse-power  for  the  finishing  rolls.  All  three  motors  are 
of  the  wound-rotor  type  designed  to  operate  at  25  cycles,  2300 
volts ;  the  soo-hp  motor  runs  at  375  r.  p.  m.  synchronous  speed, 
and  the  230-hp  at  500  r.  p.  m.  The  motors  are  connected  to 
the  rolls  by  means  of  flexible  couplings. 

The  accompanying  illustration  shows  the  500-hp  motor ; 
the  two  250-hp  machines  are  of  exactly  similar  design.  The 
construction  throughout  is  very  substantial  and  suited  to  the 
exacting  requirements  of  rolling  mill  work.  The  stator  coils  are 
placed  in  open  slots  and  held  in  place  by  wedges  so  that  they 
can    be    readily   removed.      The    itat.ir    core    is    provided    with 


SLIP-RIXC,  500-HP  IXDUCTIOX    MOTOR. 

numerous  ventilating  ducts  to  allow  circulation  of  air  through 
the  core  and  windings.  The  end  connections  of  the  stalor 
coils   are   securely    held   where   they   project   beyond   the   core 

The  rotor  is  provided  with  a  three-phase,  Y-connected  winding 
joined  to  three  cast-copper  collector  rings  mounted  on  the  shaft. 
The  rings  are  outside  the  bearing  housing  so  as  to  be  readily 
accessible,  the  leads  from  the  winding  being  brought  through 
a  hole  in  the  shaft. 

The  rotor  winding  is  made  up  of  copper  strip  having  the 
conductors  in  the  slots  joined  at  the  ends  by  involute  end 
connections  securely  held  in  place  by  brass  shields.  The  whole 
rotor  construction  is  such  as  to  give  thorough  ventilation  of 
all  parts. 

Each  motor  is  provided  with  a  cast  secondary  starling 
resistor  with  an  oil-immersed  controlling  switch  for  cutting  the 
resistance  out  of  circuit  and  gradually  bringing  the  motor  up 
to  speed.  A  small  part  of  this  resistor  is  designed  for  con- 
tinuous service,  and  can  be  left  in  circuit. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 


THE  WEEK  I.\  TRADE— Further  improvement  in  the 
financial  situation  is  facilitating  the  return  to  normal  coiVimer- 
cial  conditions,  but  there  is  still  a  good  deal  of  idle  machinery  at 
mills  and  factories.  In  the  leading  industries  a  disposition  is 
shown  to  defer  production  until  there  is  no  probability  of  ac- 
cumulation, and  consumers  show  an  inclination  to  place  orders 
for  future  deliveries.  At  best,  however,  trade  as  a  whole  is 
still  very  quiet  and  industrial  activity  is  below  the  normal  for 
this  season  of  the  year.  Collections  are  still  very  backward, 
although  a  slight  improvement  was  shown.  More  interest  was 
evinced  by  buyers  of  pig  iron  for  future  delivery;  prices,  how- 
ever, are  lower,  and  production  is  still  being  curtailed.  It  ap- 
pears that  most  of  the  furnaces  in  the  Mahoning  and  Shenango 
regions  will  be  out  of  blast  by  the  middle  of  this  month.  The 
output  in  NoveiTiber  declined  23  per  cent  from  that  of  October, 
but  this  ratio  does  not  begin  to  represent  the  curtailment  thus 
far  in  December.  Some  steel  plants  have  resumed  operations, 
but  others  have  discontinued  and  wages  are  being  reduced. 
No  new  business  is  being  done  yet  in  steel  rails,  out  it  is  un- 
derstood that  the  railways  will  soon  come  into  the  market  for 
large  tonnages.  Structural  material  was  in  moderate  demand. 
The  lumber  and  allied  trades  were  rather  dull.  Railways  earn- 
ings for  November  were  2  per  cent  less  than  in  November, 
1906.  Foreign  commerce  at  the  Port  of  New  York  for  the 
week  shows  a  gain  of  $4,526,856  in  exports  and  a  loss  of  $383,- 
049  in  imports  as  compared  with  the  corresponding  week  last 
year.  Copper  remains  inactive,  but  prices  arc  no  lower, 
although  the  undertone  does  not  appear  to  be  so  firm,  and  the 
European  interests-  seem  to  be  more  anxious  to  force  sales. 
Quotations  are  I3}<2C.  for  lake,  I3j4c.  for  electrolytic  and  13c. 
for  casting  stock.  According  to  Bradstreet's,  the  business  fail- 
ures during  November  were  more  numerous  than  in  October 
or  in  November  of  last  year,  and  liabilities  were  more  than 
three  times  those  of  November  last  year,  but  only  one-fifth 
those  of  October,  because  bank  suspensions  were  fewer  and 
less  important,  indicating  that  the  crisis  really  passed  in  Octo- 
ber. There  were  1108  failures  in  November,  an  increase  of  I4r2 
per  cent  over  October  and  of  36.8  per  cent  over  November  last 
year.  The  number  of  failures  during  the  week  ending  Dec.  5 
was  272,  against  258  in  the  week  previous,  and  2l6  in  the  cor- 
responding week  last  year. 

CHICAGO  TELEPHONE  RATES.— It  would  appear  by 
advices  from  Chicago  that  as  a  result  of  the  extension  of  the 
franchise  recently  granted  by  a  new  ordinance,  the  Cliicago 
Telephone  Company  must  spend  large  sums  in  readjustment  and 
extension  of  the  plant.  The  old  ordinance  does  not  expire  until 
January,  1909,  but  the  annual  report  for  the  year  ending  Dec. 
31,  1907,  will  show  considerable  in  the  way  of  concessions 
granted  at  various  times  this  year.  The  management  has 
formally  accep^ed  the  20-year  extension  of  its  franchise  and  is 
now  putting  the  reduced  schedules  into  effect.  A  further  con- 
cession has  been  announced  to  the  80,000  subscribers  to  the 
slot  machines.  The  ordinance  provides  that  the  excesses  or 
deficits  therein  at  the  end  of  one  month  may  be  balanced  by 
the  collections  of  the  subsequent  months,  and  the  company 
has  made  this  arrangement  effective  for  November  in  advance 
of  the  beginning  of  the  new  ordinance.  Abolition  of  toll 
charges  within  the  city  limits  has  taken  effect,  as  has  the  5-cent 
rate  between  neighborhood  exchanges.  Dime  telephones  in 
the  down-town  district  have  been  replaced  by  nickel  instru- 
ments. The  city  has  become  a  sort  of  partner  of  the  company. 
President  Wheeler  says :  "All  bills  will  be  made  out  from 
Dec.  I  at  the  new  rates  for  the  grade  of  service  which  the  sub- 
scriber is  now  getting.  Thus  every  subscriber  will  be  offered 
a  reduction  in  rates."  It  is  optional  with  a  subscriber  to  call 
for  a  better  grade  of  service  at  the  old  rate,  or  to  avail  himself 
directly  of  tlie  reduced  rates.  This  involves  many  immediate 
mechanical  changes,  as  the  prevailing  tendency  is  to  get  the 
better  service  available.  Chicago's  druggists,  the  hotels,  and 
other  places  where  public   telephones  are  installed  and  which 


have  received  a  share  of  the  receipts,  will  in  the  future  get 
nothing,  and  the  telephone  company  everything.  Under  the 
old  arrangement,  after  a  certain  guaranteed  amount  had  been 
put  in  the  coin-box  by  the  patrons  of  drug  stores,  the  remainder 
.was  divided  between  the  druggist  and  the  company.  But  there 
is  a  clause  in  a  new  telephone  ordinance  which  provides  that 
the  company  shall  furnish  telephones  "without  discrimination, 
and  at  the  same  rates"  to  all  persons  electing  to  take  any  class 
or  kind  of  service.  Assistant  Corporation  Counsel  Miller,  to 
whom  the  question  was  referred,  has  decided  that  inasmuch  as 
all  these  public  telephones  are  in  the  class  oi  the  nickel-in-the- 
slot  measured  rate  instruments,  the  company  must  charge  the 
same  for  them  as  for  residence  telephones  used  only  by  one 
subscriber. 

STANLEY  ELECTRIC  WORKS.— According  to  latest  re- 
ports from  Pittsfield,  Mass.,  First  Vice-President  Cummings 
C.  Chesney,  of  the  Stanley  G — I  Electric  Manufacturing  Com- 
pany, has  stated  that  matters  have  so  adjusted  themselves  at 
the  plant  that  it  will  be  possible  to  swing  through  the  winter 
with  practically  the  entire  operating  force  of  2100  employees. 
Had  it  not  been  for  the  disturbances  in  the  financial  world, 
the  force  would  have  been  increased  to  3000  early  next  year. 
As  it  is,  it  is  felt  that  if  present  hands  are  retained  the  concern 
will  be  doing  its  part  in  the  scheme  of  co-operation  among 
employers  and  employed  that  is  urged  so  earnestly  everywhere 
just  now.  As  a  matter  of  fact  there  are  only  three  or  four 
out  of  15  or  16  departments  that  are  not  working  on  full  time, 
and  these  exceptions  are  governed  by  purely  normal  conditions. 
In  some  instances  the  departments  have  overmanufactured ; 
that  is  to  say,  they  have  secured  such  a  lead  over  the  others 
that  they  must  of  necessity  wait  until  those  others  catch  up. 
"We  are  running,"  said  Mr.  Chesney,  "pretty  close  to  the  entire 
capacity  of  the  plant,  which  is  doing  very  well,  all  things  con- 
sidered. We  cannot  hope  to  expand  to  any  great  extent  until 
a  change  comes  over  the  financial  world,  but  we  hope  to  swing 
through  the  winter  with  practically  our  present  force."  With 
2100  employees  and  a  payroll  of  $27,000  every  week,  the  Stanley 
is  one  of  the  big  factors  in  the  industrial  life  of  Pittsfield.  and 
that  the  management  is  facing  the  long  winter  so  hopefully 
will  be  good  news  to  the  community. 

GENER,A.L  ELECTRIC  EMPLOYEES.— An  unauthorized 
statement  to  the  effect  that  the  General  Electric  Company  was 
to  dispense  with  the  services  of  7,500  men  last  Saturday  was 
positively  and  emphatically  denied  by  President  Coffin,  of  the 
company.  He  said :  "Such  a  proposition  was  not  even  sug- 
gested. We  have  more  men  at  actual  employment  to-day  at 
both  our  Schenectady  and  Lynn  works  than  we  had  two  years 
ago.  Of  course,  gradual  decreases  are  suggested  at  times,  but 
we  certainly  would  not  disorganize  our  large  and  efficient  force 
by  such  wholesale  reductions  as  the  unauthorized  statement 
makes  it  appear.  Rather  than  reduce  our  force  at  all  I  would 
much  prefer  to  see  all  our  men  employed,  even  though  they 
were  required  to  reduce  their  working  time  to  four  or  five 
days  each  week."  This  states  the  case  succinctly  and  exactly, 
and  this  is  why  President  Coffin  always  stands  conspicuous  in 
fair  treatment  of  labor. 

CL.JiRK  ON  COPPER— In  an  interview  at  Salt  Lake  City 
last  week.  Senator  W.  A.  Clark  said :  "The  total  reduction  in 
the  output  of  copper  is  so  large  that  six  months  ought  to  see 
the  surplus  eliminated  entirely.  When  that  is  done,  I  expect 
to  see  copper  go  back  to  about  16  cents  a  pound,  and  that  is 
enough.  At  that  figure  consumption  is  possible  on  a  large 
scale,  and,  while  it  will  not  permit  all  the  mines  to  resume  on 
the  old  basis,  it  will  still  furnish  employment  for  a  large  pro- 
portion of  the  men  who  have  been  thrown  out  of  employment 
by  the  recent  slump." 

ELECTRICITY  IN  INDIA —Kilburn  &  Company,  of  Cal- 
cutta, have  been  granted  a  license  by  the  British-India  Govern- 
ment for  the  supply  of  energj-  for  electric  traction  and  for  the 
general  supply  of  electrical  energy  to  the  public,  including  par- 
ticular consumers  under  special  agreements  in  respect  of  the 
cantonment  of  Jubulporc  in  the  Central   Provinces. 
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THE  McCALL'S  FERRY  POWER.— The  first  official  an- 
nouncement of  the  causes  which  led  to  the  discontinuance  of 
operations  on  the  big  power  dam  at  McCall's  Ferry  has  just 
been  made  from  the  office  of  the  power  company  in  New  York 
City.  In  a  letter  to  the  executive  committee  of  the  board  of 
directors,  President  Dimock  states  that  the  company  had  no 
funds  on  deposit  in  the  Knickerbocker  Trust  Company  and  con- 
sequently lost  none,  and  that  when  conditions  are  such  as  to 
enable  the  enterprise  to  make  suitable  financial  arrangements 
the  work  on  the  dam  will  be  rushed  to  completion.  President 
Dimock's  letter  is  accompanied  by  one  from  Chief  Engineer  Dr. 
Cary  T.  Hutchinson,  in  which  the  latter  says  that  the  suspen- 
sion occurred  at  a  particularly  favorable  time  and  that  the  dan- 
ger from  winter  floods  is  practically  negligible.  Dr.  Hutchin- 
son estimates  that  the  work  on  the  dam  and  power  house  is 
80  per  cent  finished.  The  plans  of  the  company  provide  for 
the  construction  of  a  dam  2530  ft.  long  and  a  power  house  500 
ft.  long,  to  contain  ten  turbines,  each  of  13,000  hp,  making 
the  total  rated  output  of  the  power  house  135.000  hp ;  this 
power  house,  with  the  generators,  transformers  and  other  elec- 
trical apparatus  make  together  a  plant  having  a  capacity  to 
deliver  to  Baltimore  or  Philadelphia  100,000  hp  with  nine  units 
in  service,  leaving  the  tenth  unit  as  a  reserve.  This  enlarged 
plan  gives  a  salable  output  double  that  of  the  original  plan, 
and  ensures  net  earnings  more  than  double  of  the  original  plan. 

MOTORS  FOR  GRINDING  SHOPS.— Deer  &  Company. 
Moline,  111.,  one  of  the  largest  manufacturers  of  plow  and 
agricultural  implements  in  the  world,  recently  purchased  a 
number  of  20-hp  and  30-hp,  6o-cycle,  3-phase,  440-volt  Allis- 
Chalmers  induction  motors,  which  are  intended  for  use  in  the 
grinding  shop  where  the  mold  boards,  shares  and  other  plow 
parts  are  ground.  The  service  to  which  these  motors  are  to  be 
applied  is  intermittent  in  character,  and  the  application  itself 
is  something  out  of  the  ordinary.  Each  motor  is  arranged  for 
a  pulley  on  either  end  of  the  shaft,  but  the  pulleys  are  left  off 
and  the  shaft  extended  by  coupling  to  it  a  piece  of  shaft  about 
six  feet  long  carrying  pulley  and  having  extra  bearings.  From 
each  pulley  is  belted  a  grinding  machine,  each  machine  having 
two  emery  or  carborundum  wheels,  as  desired,  for  the  special 
type  of  steel  to  be  ground,  making  a  total  of  four  grinding 
wheels  to  each  motor,  allowing  four  men  the  service  of  one 
motor,  which  gives  a  group-drive  effect.  The  pieces  of  steel  tc 
be  ground  are  laid  on  the  frame,  and  the  operator  presses  the 
steel  against  the  wheel  by  lifting  the  frame  up  so  that  the 
desired  part  of  the  steel  can  be  ground.  Thus  there  is  a  possi- 
bility of  four  men  grinding  simultaneously,  but  rarely  more 
than  two  wheels  are  working  at  once  because  of  time  consumed 
in  shifting  the  steel  pieces  on  the  frame  so  as  to  get  them  in 
position  to  be  ground. 

ORDERS  FOR  RELIANCE  ENGINES.~The  Allis-Chal- 
mcrs  Company  reports  several  large  orders  for  its  Reliance 
Corliss  engines  and  generator  sets.  The  Lodge  &  Shipley  Ma- 
chine Tool  Company,  of  Cincinnati,  Ohio,  has  purchased  one 
of  these  sets,  comprising  an  18  in.  x  36  in.  "Reliance"  engine, 
direct  coupled  to  a  200-kw,  240-volt,  engine-type  generator.  The 
unit  will  be  used  for  lighting  and  power  service.  Other  sales 
of  "Reliance"  sets  recently  made  are  as  follows  :  VV.  J.  Rainey, 
Connellsvillc.  Pa.,  a  20  in.  x  36  in.  engine,  direct  coupled  to  a 
250-kw,  engine-type,  direct -current  generator;  The  Jeanerette 
electric  light  plant,  of  Jeanerette,  La.,  one  14  in.  x  24  in.  engine 
direct  coupled  to  a  loo-kw,  engine-type,  direct-current  genera- 
tor: The  Chattanooga  Implement  &  Manufacturing  Company, 
Chattanooga,  Tcnn.,  one  16  in.  x  30  in.  engine,  direct  connected 
tc  a  150-kw,  engine-type,  allirnating-currcnt  generator,  together 
with  exciter,  switchl)oarrl  and  seven  standard  Allis-Chalmcrs 
induction  motors;  W.  R.  Mershon  &  Company,  Saginaw,  Mich., 
one  12  in.  x  30  in.  engine,  direct-connected  lo  a  75-kw.  alter- 
nating-current generafor;  the  City  of  Waynesboro,  Waynes- 
boro, Ga.,  one  engine  14  in.  x  3o'in.,  and  a  i2S-kw,  alternating- 
current  generator. 

ALUMINUM  PRODUCTION.— The  closing  down  of  two 
of  the  five  plants  of  the  Aluminum  Company  of  Atnerica  fol- 
lows very  largely  as  the  direct  result  of  the  present  airtailment 
in  the  electrical  industry.  The  company  has  five  plants,  located 
at  St.  Louis,  Niagara  Falls,  Shawinipan  Falls.  Canada,  Masscna 
Springs  and  New  Kensington,  Pa.  The  two  fortncr  plants  arc 
now  closed.  Another  case  cnnlributory  to  the  slump  in  the 
company's  sales  has  been  the  Icnipfirary  cessation  in  the  orders 
from  automobile  manufacturers,  who  have  been  very  large  con- 
sumers of  the  metal  as   well  as  of  sheet   .ilnniiiinTii      I'nr   the 


past  two  years  the  Aluminum  Company  of  America,  which  is 
the  corporate  successor  of  the  Pittsburg  Reduction  Company, 
has  been  doing  a  record-breaking  business. 

ELECTRIC  RAILWAY  MATERIAL.— The  Mexican 
"Diario  Oficial"  has  printed  a  copy  of  a  decree  authorizing  the 
Empresa  del  Ferrocarril  Industrial  de  Puebla  to  import  into 
Mexico  free  of  duty  all  necessary  material  for  converting  the 
line  to  electric  traction. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET.— Contrary  to  very  gen- 
eral expectation,  the  stock  market  continued  to  advance  with 
only  temporary  and  comparatively  slight  interruptions. 
Although  on  the  surface  considerable  weakness  was  displayed, 
the  undertone  was  surprisingly  good  and  the  turn  upward  again 
abrupt  and  pronounced.  Union  Pacific  and  Reading  continued 
to  attract  the  greatest  attention,  althou.gh  U.  S.  Steel  stocks, 
American  Smelting  &  Refining  and  Brooklyn  Rapid  Transit 
were  dealt  in  on  a  large  scale  and  scored  a:lvances  well  in  pro- 
portion to  those  recorded  for  the  acknowledged  leaders.  The 
prevalent  feeling  in  Wall  Street  is  that  normal  conditions  are 
being  rapidly  restored,  and  that  the  market  is  justified  in  dis- 
counting them.  As  to  banking  matters,  the  situation  has  un- 
doubtedly improved  greatly.  Several  cities  report  that  the 
issuance  of  clearing  house  certificates  for  emergency  currency 
has  been  suspended.  Bonds  were  notably  active,  with  decided 
rises  in  active  issues.  There  were  very  few  incidents  affecting 
the  position  of  particular  stocks.  Amalgamated  Copper  was 
quite  active  and  developed  strength  in  sympathy  with  the  rest 
of  the  list,  notwithstanding  the  absence  of  any  favorable  indi- 
cations in  the  copper  metal  situation.  Brooklyn  Rapid  Transit 
was  something  of  a  featuie  in  tlie  trading,  presumably  on  the 
covering  of  a  substantial  short  interest.  An  active  business 
was  done  in  Brooklyn  Rapid  Transit  which  resulted  in  a  net 
gain  of  6]^  points.  Westinghousc  common  advanced  7^2 
points,  and  General  Electric  made  a  net  gain  of  3  points,  ex- 
dividend.  On  the  curb  market,  trading  resulted  for  the  most 
part  in  considerable  net  gains,  some  of  them  being  sensa- 
tional.    Following  are  the  closing  quotations  for  Dec.  10; 
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Union    Traction    —         — 
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Chicago     City 

CommonwealthEdison    ..   78  77 

Cliicago    Subway    14  13^5 

Chicago   Tel.    Co 105  \aZVi 

.Metropolitan    Elec.    com.   20*  15 

•Asked. 

SOUTHERN  NEW  ENGLAND  TELEPHONE— It  is 
slated  in  New  Haven,  Conn.,  scnii  officially,  that  following  the 
death  of  President  Mt>rris  F.  Tyler,  of  the  Southern  New  Eng- 
land Telephone  Company,  his  duties  and  the  general  manage- 
ment of  the  company,  under  the  direction  of  Vicc-Presidcnl 
James  English,  will  be  in  the  hands  of  a  committee  of  the  board 
of  directors,  which  some  months  ago  was  appointed  by  Presi- 
dent Tyler  himself.  The  commiltce  will  consist  of  (icncral 
Shcrwin,  of  I'nston ;  A.  II.  Robertson,  Max  Adicr,  J.  T.  Moran 
and  J.  W.  Ailing,  the  last  four  of  New  York.  The  annual 
in(?eting  of  the  company  will  be  held  Jan.  28,  and  it  is  not  likely 
that  a  new  president  of  the  corporation  will  be  announced  be- 
fiirr  ib.Tl   limr 
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THE   WESTLVGHOUSE   REPORT.— Note  was   made   in 
these  pages  last  week  of  the  figures  of  a  balance  sheet  for  the 
VVcstinghouse  Electric  &  Manufacturing  Company,  as  of  Oct. 
^3'  prepared  by  the  receivers.     We  now  give  the  data  below : 
ASSETS. 

Property    and    plant $12,342,223 

Quick    assets    2,72 1 ,839 

Accounts    receivable    9,210,671 

Notes    receivable 3.534.698 

Interest  accrued,   not  due 195,307 

Working   assets    1 7,799,465 

Investments     29,490,614 

Other   assets    7,523,106 

Total    assets    $82,817,923 

LIABILITIES. 

Preferred  stock    $3,998,700 

Assenting  stock    23,937,195 

Non-assenting   stock    • 600 

Funded   debt    20,469,000 

Collateral    notes    8,702,702 

Current    liabilities    13,462,609 

Interest  accrued,   not  due 410,528 

Current    accounts,    special 13,375 

Reserves     2 1 1 ,956 

Profit   and   loss   surplus 11,610,756 

Total    liabilities $82,817,923 

The  balance  sheet  presented  at  the  annual  meeting  held 
March  31  follows : 

ASSETS. 

Property  and   plant $12,570,073 

Cash 1,383,891 

Accounts  and   notes   receivable 10,443,116 

Raw   material    16,988,176 

Completed  apparatus   1,468,513 

Investments    22,296,806 

Charters,   franchises,   paieuls,   etc 7,120,276 

Total  assets    $72,270,854 

LIAIilLTIES. 

Preferred  stock    $3,998,700 

-Assenting   stock    20,996,350 

NonassentinK    stock :,ioo 

Convertible    bonds    15,000,000 

Debenture    certificates    2,278,000 

Collateral   notes    6,000,000 

Current    liabilities    1 1,221,890 

Inventory  adjustment    179.662 

Profit   and  loss  surplus , 12,595,151 

Total    liabilities    $72,270,854 

The  financial  community  has  shown  itself  well   disposed   to 

accept  the  report  as  conservative  and  well  calculated  to  show 

the  real  condition  of  the  corporation. 

ELECTRIC  VEHICLE  RECEIVERSHIP.— The  Electric 
Vehicle  Company,  the  parent  company  of  a  large  number  of 
electric  transportation  companies,  went  into  the  hands  of  re- 
ceivers in  New  Jersey  and  this  city  on  Dec.  10,  in  a  friendly 
proceeding  to  reorganize  the  concern.  The  action  was  taken  on 
account  of  the  default  of  payment  of  an  issue  of  $2,500,000 
6  per  cent  gold  bonds  which  fell  due  on  Nov.  I  and  other  obli- 
gations that  recently  matured.  The  company  had  a  capital 
stock  of  $20,000,000.  The  tight  money  market,  in  which  the 
company  was  unable  either  to  borrow  or  collect  what  was  due 
it,  is  given  as  the  cause  of  the  embarrassment.  The  business, 
it  is  understood,  will  be  continued  for  the  present  by  the  receiv- 
ers. An  effort  to  reorganize  will  be  inade.  Judge  Cross,  of 
the  United  States  Circuit  Court  in  Newark,  appointed  Halsey 
M.  Barrett,  of  Newark,  and  Henry  W.  Nuckles,  an  officer  of 
the  company,  receivers.  In  New  York  City,  Judge  Ward,  of 
the  United  States  Circuit  Court,  appointed  Mr.  Barrett  and 
William  S.  Montgomery  ancillary  receivers.  The  company's 
business  in  New  York  City  was  at  134  West  Thirty-Ninth  Street 
and  621  West  Forty-Second  Street.  The  receivers  took  charge 
of  bolh  places,  and  also  of  the  company's  manufacturing  plant 
in  Hartford,  Conn.  Other  indebtedness  of  the  company  is  de- 
clared to  con.sist  of  the  issue  of  $2,500,000  bonds,  secured  by  a 
mortgage  held  by  the  Morton  Trust  Company,  of  this  city,  as 
trustee;  demand  promissory  notes  to  the  amount  of  $591,043.32; 
a  note  for  $300,000  which  fell  due  on  Dec.  3;  a  note  for  $2,600, 
due  Dec.  27,  and  a  note  for  $5,708.18,  due  Jan.  15,  1908;  accounts 
payable  aggregating  $204,790.32.  of  which  $150,000  has  been  due 
and  unpaid  since  Nov.  15.  Of  the  liabilities  $2,016,000  is  said 
10  be  past  due.  The  assets  are  listed  as  the  manufacturing 
plant  at  Hartford,  Conn.,  including  machinery,  stock,  building, 
and  other  things,  with  a  book  value  of  $717,498.16;  office  furni- 
ture, $4,731.54;  finished  vehicles,  $173,087.73;  consigned  vehicles 
and  merchandise  of  book  or  cost  value  of  $90,387.51;  patents 
and  patent  licenses  of  a  book  value  of  $11,447,537.28;  raw  ma- 
terials and  supplies,  with  parts  in  process  of  manufacture, 
$770,474.20;  finished  pans,  $378,714;  stocks  and  bonds  of  other 
corporations  of  a  book  value  of  $358.002 ;  accounts  and  notes 
receivable.  $132,000,  and  cash,  $12,000.  In  addition,  the  bill 
mentions  as  an  asset  the  item  of  "good  will,"  and  alleges  that 


under  this  head  the  trademark  of  "Columbia"  is  of  great  value. 
The  company  is  the  sole  owner  of  the  noted  "Selden"  patent, 
which  is  used  by  the  Association  of  Licensed  Automobile  Manu- 
facturers, and  which  yields  a  large  amount  in  royalties. 

WESTERN  ELECTRIC  COMPANY.— Advices  from  Bos- 
ton state  that  while  the  fiscal  year  of  the  Western  Electric 
CompjAiy  ended  Nov.  30  last  will  show  a  decrease  in  gross  sales 
of  approximately  $19,000,000,  or  27  per  cent  from  the  previous 
12  months,  there  are  strong  internal  evidences  in  the  general 
telephone  situation  which  warrant  the  belief  that  Western 
Electric  has  already  passed  through  its  period  of  depression 
and  is  now  gaining  rapidly.  The  opening  of  1907  found  the 
American  Telephone  subsidiaries  generally  overstocked  with 
telephone  apparatus  and  the  large  bulk  of  unfilled  orders  on 
the  books  of  the  Western  Electric,  which  were  worked  off 
during  the  first  half  of  the  last  fiscal  year,  tended  to  augment 
the  total  of  over  $10,000,000  telephone  supplies,  which  the  asso- 
ciate companies  were  carrying  practically  in'"  storage  at  the 
beginning  of  1907.  As  a  result  of  the  sharps  curtailment  in 
orders  for  telephone  apparatus,  the  gross  sales-"6f  the  Western 
Electric,  which  were  between  I  and  2  per  cenf-greater  for  the 
first  seven  months  of  the  1907  year  than  for  the  same  period  of 
1906,  were  but  little  more  than  half  as  large'Huring  the  last 
five  months  of  the  1907  year  as  during  the  same  five  months 
last  year.  The  American  Telephone  subsidiaries  which  have 
been  gradually  using  up  idle  apparatus  are  soon  coming  into 
the  market  for  new  supplies  and  these  orders  in  themselves 
will  be  sufficient  to  cause  a  marked  increase  in  total  sales.  In 
addition  there  is  little  doubt  that  the  recent  decision  to  sell 
telephone  apparatus  direct  to  the  public  is  destined  to  lead  to 
a  very  material  increase  in  the  sales  of  the  Western  Electric. 
On  the  first  of  January,  1907,  the  Central  Union  Telephone 
Company  had  in  addition  to  its  regular  subscribers  a  total  of 
58,044  sub-licensees  representing  almost  entirely  independent 
companies  using  Bell  apparatus.  A  few  months  ago,  inde- 
pendent companies  not  equipped  with  Bell  apparatus  and  non- 
competitors  of  existing  Bell  companies  were  generally  given 
the  privilege  of  becoming  sub-licensees.  As  a  result,  the  Cen- 
tral Union  had  on  Nov.  1  a  total  of  over  200,000  sub-licensees, 
an  increase  in  10  months  of  over  140,000. 

BALTIMORE  TELEPHONE.— The  Baltimore  Electric 
Company  has  sold  the  Maryland  Telephone  Company  to  in- 
terests said  to  be  independent  and  who  a.inounce  that  the 
property  will  continue  to  be  operated  in  competition  with  the 
Chesapeake  &  Potomac  Telephone  Company.  The  purchase 
price  is  said  to  have  been  about  $300,000,  the  properly  being 
taken  subject  to  $1,000,000  of  first  mortgage  5  per  cent  bonds 
and  $1,155,000  of  5  per  cent  general  mortgage  bonds  issued  by 
the  Maryland  Telephone  &  Telegraph  Company,  the  predecessor 
of  the  Maryland  Telephone  Company.  Mr.  H.  P.  Miller,  of 
Columbus,  Ohio,  is  in  charge  of  the  property,  representing  the 
new  owners,  and  has  been  elected  vice-president.  Mr.  Miller 
is  an  experienced  telephone  manager.  As  yet  the  organization 
of  the  company  by  the  new  interests  has  not  been  com- 
pleted. A  president  has  not  been  chosen,  but  Mr.  Miller 
has  been  named  as  vice-president,  while  the  directors  in- 
clude, in  addition  to  him,  Messrs.  Joseph  Taylor  and  F.  XL 
Twomey,  of  New  York,  and  Dudley  G.  Browning,  of  New 
Jersey.  When  the  Consolidated  Gas,  Electric  Light  & 
Power  Company  leased  the  Baltimore  Electric  Company, 
Mr.  S.  Davies  Warficld,  chairman  of  the  board  of 
directors  of  the  former,  announced  that  it  was  not  the  intention 
of  the  Consolidated  to  go  into  the  telephone  business,  and  that 
negotiations  had  been  opened  with  the  Bell  interests  looking 
to  the  sale  of  the  Maryland  Company  to  them. 

LARGE  TRACTION  BOND  ISSUE.— The  Philadelphia  & 
Western  Railway,  which  operates  an  electric  line  running  out 
of  Philadelphia,  has  filed  a  mortgage  to  the  Trust  Company  of 
America  as  trustee  to  cover  an  authorized  issue  of  $20,000,000 
of  first  mortgage  five  per  cent  bonds.  Of  this  issue  only 
$4,000,000  are  immediately  issuable,  the  balance  being  reserved 
for  extensions,  improvements,  or  additions.  All  the  stock  of 
the  Philadelphia  &  Western  is  owned  by  a  syndicate  of  which 
George  R.  Sheldon  and  Mackay  &  Company  are  managers. 

DIVIDENDS. — At  a  meeting  of  the  directors  of  the  Colum- 
bus, Ohio,  Citizens'  Telephone  Company  the  regular  1  per  cent 
on  the  common  stock  of  the  company  was  declared,  payable 
Dec.  I.  The  directors  of  the  Twin  City  Rapid  Transit  Com- 
pany have  declared  a  quarterly  dividend  of  if4  per  cent  on  the 
preferred   stock,  payable  Jan.   2. 
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DADEVILLE,  ALA.— An  election  will 
proposition  to  issue  $  1 0.000  in  bonds  to 
light  plant. 

TALLADEGA,  ALA. — The  Alabama  Power  Company  contemplates  the 
cunstruction  of  an  electric  light  plant,  and  installing  a  300-hp  engine, 
boiler  and  new  generator  at  the  shoals  plant.  Contracts  have  been 
awarded  for  the  machinery. 

UNIVERSITY,  ALA. — Bids  have  been  asked  for  by  the  University  of 
Alabama  for  the  following  power  house  equipment:  Three  boilers  having 
a  combined  rating  of  500-hp;  one  or  two  loo-kw,  direct-current  gen- 
erators and  accessories;  one  or  two  125-hp,  automatic,  four-valve  or  Corliss 
engines,  complete;  one  25-kw  alternating-current  generator  with  exciter; 
a  heater  and  separator  of  50o-hp  rating.  John  \V.  Abercrombie  is 
president. 

LITTLE  ROCK,  ARK.— Plans  are  being  made  by  the  Southwestern 
Telephone  &  Telegraph  Company  for  an  expenditure  of  $  i  ,500,000,  of 
which  $503,000  will  be  used  in  improving  and  extending  the  Little  Rock 
service.  The  underground  conduit  system  is  to  be  greatly  extended. 
r.  K.  Baker  is  superintendent  of  the  local  system. 

BERKELEY,  CAL. — C.  S.  Forney  recently  submitted  a  proposition  to 
the  Chamber  of  Commerce  in  regard  to  establishing  a  new  electric  lighting 
company  to  furnish  electricity  in  competition  with  the  Berkeley  Electric 
Light  &  Gas  Company.  Mr.  Forney  stated  that  the  preliminaries  for  the 
formation  of  the  company  were  complete,  and  that  it  had  a  plant  located 
ou  the  bay  shore  near  the  town  line,  where  the  power  house  would  be 
located. 

HOLLISTER.  CAL.— The  Kollister  Light  &  Power  Company  is  plan- 
ning to  enlarge  its  electric  light  plant. 

LONG  BEACH,  CAL,— Shortly  after  the  first  of  the  year  tlie  Edison 
Electric  Company  will  expend  from  $100,000  to  $150,000  on  a  new  sub- 
station here. 

MONTEREY,  CAL.— Bids  will  be  received  until  Dec.  zo  by  John  L. 
Clem,  chief  quartermaster  U.  S.  A.,  at  the  Presidio  of  San  Francisco,  for 
furnishing  and  installing  electric  lighting  fixtures  in  a  double  set  of  non- 
commissioned officers*  quarters  for  hospital  corps  at  the  Presidio  of 
Monterey. 

NAPA,  CAL. — ^The  Snow  Mountain  Power  Company  has  begun  work 
on  the  construction  of  its  transmission  lines  in  Napa  County.  The  line 
will  be  extended  to  St.  Helena  and  Calistoga  without  delay,  and  also 
across  Napa  County  to  make  connections  with  lines  at  Santa  Rosa,  Vallejo 
and  San  Rafael.  The  company  is  constructing  a  large  plant  at  Ukiah  and 
will  furnish  electricity  to  Napa  and  surrounding  counties. 

pAKLAND,  CAL.— It  is  reported  that  the  engineers  of  the  Great  West- 
ern Power  Company,  which  recently  acquired  property  on  Brooklyn  Basin, 
south  of  Fifth  Avenue,  in  East  Oakland,  are  at  work  with  the  intention 
of  preparir:-  for  the  construction  of  a  large  power  plant  tbere.  The  com- 
pany, whose  principal  place  of  business  is  Richmond,  has  filed  a  series  of 
deeds  of  right  of  way  with  the  Contra  Costa  county  recorder,  giving  the 
concern  control  of  a  large  amount  of  land.  An  electric  transmission  line  is 
being  built  from  Antioch,  by  way  of  Concord  and  Walnut  Creek,  to  Oak- 
land. The  company  will  obtain  its  energy  from  the  Sierra  Mountains.  Its 
announced  purpose  is  to  supply  energy  to  large  manufacturing  plants  in 
this  part  of  the  State,  but  it  is  rumored  that  the  company  will  furnish 
energy  for  an  electric  ferry  train  service  tS  be  operated  by  the  Western 
Pacific  Railrodd  when  its  tcrmihal  is  completed  in  this  city.  ? 

REDDING,  CAL.— A  deed  has  been  filed  in  -.he  county  recorder's  oftke 
conveying  'o  the  Northern  California  Power  Company  280  acres  of  land 
on  which  is  situated  the  Manzanita  Lake  acquired  by  H.  H.  Noble  from 
Albert  Smith.  The  deed  includes  all  water  rights  in  the  lake  and  a'l 
water  rights  acquired  by  Mr.  No)-Ie. 

VALLEJO,  CAL. — E.  D.  Lehc,  owner  of  the  electric  lighting  planU  at 
Dixon,  Wheatland,  Rio  Vista,  Cordelia  and  towns  in  the  Sacramento  Val- 
ley, is  planning  10  erect  a  transmission  line  throughout  the  Suisun  Valley 
to  supply  the  farmers  with  electricity.  He  has  obtained  rights  of  way  and 
sufficient  contracts  to  guarantee  the  success  of  the  system. 

WILLOWS.  CAL.— C.  H.  Schom  contemplates  installing  a  pumping 
plant  to  be  operated  by  a  gasoline  engine  or  an  electric  motor.  P.  R. 
Garrett  is  also  arranging  to  install  a  pumping  plant. 

FLORENCE,  COL. — Plans  arc  being  made  by  the  local  telephone  com- 
pany to  enlarge  its  plant,  which  will  involve  an  expenditure  of  about 
$25,000. 

SALIDA,  COL. — Plans  arc  being  made  to  increase  the  equipment  of 
the  local  telephone  system,  involving  an  expenditure  of  $25,000. 

BRISTOL,  CONN. — The  new  power  plant  of  the  Bristol  Manufacturing 
Company  has  been  completed  and  put  into  operation.  The  old  power 
plant  located  in  the  main  fartory  will  be  abandoned.  An  auxiliary 
water  power  plant  it  now  beine  con<-tructed  and  will  be  put  into  use  as 
soon  as  completed. 


CHESTER,  CONN.— The  Selectmen  have  closed  a  contract  with  the 
<^  hester  Light  &  Power  Company  to  light  the  streets  of  the  town.  The 
company  will  furnish  13  lamps  of  30  cp.  three  of  37J4  cp  and  eight  of 
^.T  cp,  at  a  cost  of  S601   per  year. 

GLASTONBURY,  CONN.— The  Glastonbury  Power  Company  has 
awarded  the  contract  for  the  construction  of  a  large  power  plant  on 
Roaring  Brook  in  Cotton  Hollow  in  South  Glastonbury  to  F.  T.  Ley  & 
Company,  of  Springfield,  Mass.  The  cost  of  the  plant  is  estimated  at 
about  $200,000,  and  will  have  an  output  of  1300  horse-power.  Work  will 
commence  early  in  the  spring  and  is  expected  to  be  completed  in  the 
fall.  Electricity  will  be  furnished  for  lighting  and  power  purposes  in 
Glastonbury,    Manchester   and   Rocky    Hill. 

PLAIN VILLE,  CONN. — At  a  town  meeting  held  recently  it  was 
voted  to  rescind  the  vote  paseed  at  a  meeting  held  about  two  weeks  ago 
instructing  the  Selectmen  to  contract  with  the  Connecticut  Company  for 
lighting  the  streets  of  the  town.  The  meeting  voted  to  increase  the  appro- 
priation for  street  lighting  from  $1,600  to  $1,700  and  to  give  tbe  Select- 
men power  of  awarding  the  lighting  contract, 

SUFFIELD.  CONN. — The  Village  Water  Company  has  announced  that 
it  has  established  a  minimum  rate  of  $1  per  month.  On  Dec.  1  it  began 
furnishing  incandescent  lamp  renewals  free. 

DOVER,  DEL. — The  citizens  are  contemplating  the  installation  of  a 
cio-kw  generator  in  the  municipal  electric  light  plant.  F.  T.  Cooke  is 
superintendent. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  Elliott 
Woods,  superintendent  of  the  U.  S.  capitol  building  and  grounds,  until 
Jan.  15,  for  equipment  for  the  heating,  lighting  and  power  plant  for  the 
U.  S.  capitol  and  Congressional  buildings,  including  boiler  feed  pumps, 
barometric  condensers,    centrifugal    pumps,    motors,    cranes   and   chimneys. 

JACKSONVILLE,  FLA.— John  G.  Christopher  has  been  awarded  the 
contract  for  furnishing  the  feed  pumps  for  the  municipal  electric  light 
plant  for  $1,789. 

ST.  AUGUSTINE,  FLA. — The  City  Council  has  awarded  the  contract 
for  lighting  the  city  to  the  St.  Johns  Light  &  Power  Company.  The  cost 
of  lighting  for  the  city  for  the  past  year  was  $8,500;  according  to  the  new 
contract,  the  cost  will  be  $6,500  for  the  ensuing  year,  saving  the  city  a 
sum  of  $2,000. 

COLUMBUS,  GA.— Surveys  are  being  made  by  the  Columbus  Power 
Company  of  its  water  power  on  the  Chattahoochee  River  between  Colum- 
bus and  West  Point  with  a  view  of  further  developments.  The  company 
is  preparing  to  build  a  third  hydro-electric  plant  for  the  transmission  of 
electricity  for  manufacturing  and  other  purposes.  It  is  stated  that 
125,000  horse-power  can  be  developed  at  the  various  properties.  The 
company  has  two  plants  in  operation  with  a  combined  output  of  80,000 
horse-power.     F.  E.  Reidhead  is  manager. 

LAGRANGE,  GA. — The  managers  of  the  municipal  electric  light  plant 
are  contemplating  doubling  the  output  of  the  plant  and  increasing  the 
number  of  city  lamps  and  making  other  extensions  to  the  system.  J.  R. 
Black  is  superintendent. 

WASHINGTON.  GA.— The  Washington  &  Elberton  Construction  Com- 
pany has  filed  a  petition  for  a  charter.  The  company  will  be  capitalized 
at  $75,000  and  proposes  to  construct  ibc  projected  railway  between  Elber- 
ton and  Washington,  which  will  ultimately  be  extended  to  Hartwell. 
Among  the  petitioners  arc  M.  M.  Elkan,  J.  H.  Blackwell,  W.  H.  Hudson. 
V.  E.  Hudgcns  and  others. 

MILNER,  IDAHO.— The  Milncr  &  North  Side  Railroad  Company  is 
contemplating  the  construction  of  an  electric  railway,  65  miles  in  length, 
which  when  completed  will  connect  Milner,  Jerome.  Wendell  and  Good- 
ing. The  company  plans  to  erect  a  power  station  at  Shoshone  Falls. 
D.    C.    McWaters.  of   Milncr,  is  president   and  general   manager. 

CABERV.  ILL.— The  Cabery  telephone  exchange,  owned  by  A.  C. 
Schrader,  has  been  sold  to  N.  A.  Watts,  of  Maroa.  III.,  who  took  posses- 
sion of  the  plant  Dec.    1. 

CAIRO,  ILL. — O.  C.  Macy,  manager  of  the  Cairo  Electric  &  Traction 
Company,  writes  that  about  $150,000  will  be  expended  on  improvements 
to  its  system,  but  nothing  will  be  done  for  the  present. 

CHICAGO.  ILL.— The  Lake  Shore  &  Michigan  Southern  Railway  Com- 
pany recently  purchased  a  ^sokw.  24o-volt.  two-phase.  60-cycle  Allis* 
Chalmers  engine  type  generator,  and  a  li-kw  exciter  unit  to  increase  the 
power  equipment  of  the  Chicago,  Indiana  &  Southern  Railway  Company,  a 
subsidiary  line.     The  new  generator  will  be  installed  »t   Danville. 

EAST  MOLINE.  ILL.— Harry  D.  Swarlz.  manager  of  the  Central  Uni-n 
Telephone  Company,  and  Charles  E.  Knorr,  representing  the  Electric  & 
Gas  heating  &  Lighting  Company,  have  presented  to  the  City  Council  an 
ordinance  to  furnish  street  lighting  and  also  for  lighting  the  city  hall. 

FISHER,  ILL— It  is  reported  that  the  Village  Trustees  have  decided 
to  purchase  the  local  electric  light  plant  and  will  make  improvements  to 
the  same. 

MARENGO.  ILL— We  are  informed  that  Messrs.  Ripon  &  Fish  have 
taken  a  loyear  lease  of  the  municipal  electric  light  plant  and  water  works- 
system  and  will  take  control  of  the  plant  after  Jan.   1. 
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EVANSVILLE,  IND.— The  Evansville  Railways  of  Indiana,  formed  to 
control  the  Evansville  &  Mount  Vernon  Electric  Railway  and  the  Evans- 
ville &  Eastern  companies,  has  filed  a  notice  of  an  issue  of  $500,000  of 
capital  stock.  The  company  has  projected  extensions  to  its  system 
aggregating  25  milca. 

GARY,  IND. — The  contract  for  the  construction  of  the  Gary  &  Intcr- 
urban  Railway  has  been  awarded  to  the  Co-operative  Construction  Com- 
pany, of  Chicago,   III. 

INDIANAPOLIS,  IND.— It  is  stated  that  the  Grand  Central  Traction 
Company  will  soon  be  in  the  market  for  materials  necessary  for  the  con- 
struction of  its  railway.  Surveys  and  estimates  have  been  completed  for 
the  line,  which  is  to  connect  Indianapolis  and  Evansville.  A  branch  line 
will  also  be  built  from  Bloomington,  III.,  to  Terre  Haute,  Ind.  W.  Dun- 
can is  chief  engineer. 

LIGONIER,  IND. — The  question  of  constructing  a  municipal  electric 
light  plant  is  under  consideration  here. 

RICHMOND.  IND.— The  United  Gas  &  Electric  Company,  of  New  York, 
N.  Y..  owning  and  controlling  the  Light.  Heat  &  I'ower  Company  of  this 
city,  has  submitted  another  proposition  to  the  City  Council  to  buy  the  city 
plant.  The  proposition  includes  a  willingness  to  accept  a  new  franchise 
safeguarding  the  city  as  to  rates,  etc.  The  consideration  is  to  be  based 
on  an  estimate  or  appraisal  to  be  made  by  competent  electrical  engineers. 
The  Council  and  Board  of  Public  Works  has  the  proposition  utider 
advisement. 

TEKKE  HAUTE,  IND.— The  Terre  Haute,  Indianapolis  &  Eastern  Trac- 
tion Company  has  decided  to  furnish  electric  light  service  in  the  residences 
along  the  company's  line  west  of  this  city.  It  is  understood  that  other 
localities  along  the  line  will  be  equally  favored. 

VVaKSAW,  IND.— The  Wino  Water  &  Light  Company,  of  this  city,  has 
made  a  report  to  the  City  Council  acknowledging  the  loss  of  $5,400  during 
the  past  eleven  months.  The  company  is  willing  to  go  into  partnership 
with  the  city  or  sell  it's  plants  outright  to  the  city. 

DES  MOINES,  lA.— Judge  Howe  has  appointed  W.  IJ.  Starkcy  receiver 
of  the  Iowa  Light  &  Power  Company,  on  application  of  the  Iowa  Loan  & 
Trust  Company.  The  Iowa  Light  &  Power  Company  was  recently  organ- 
ized to  take  over  the  heating  and  lighting  franchise  of  the  Polk  and  Hippee 
interests.     The  appointment  of  a  receiver  is  simply  a  formal  action. 

GRISWOLD,  lA.— Daniel  Eppelsheimcr,  city  clerk,  writes  that  the  Gris- 
wold  Light  &  Power  Company  has  received  a  franchise  to  erect  and  main- 
tain an  electric  light  plant.  The  proposed  plant  will  cost  about  $3,000. 
k.  C.  Prather  and  J.  M.  McAvoy  are  interested  in  the  company. 

GUTHRIE  CENTER.  lA.— The  Guthrie  Center  Electric  Light  Company 
will  install  another  unit  in  its  plant  next  year.     C.  T.  Harney  is  manager. 

JEFFERSON,  lA.— Percy  Gray,  manager  of  the  Jefferson  Light,  Heat. 
Power  &  Water  Company,  writes  that  among  the  improvements  contem- 
plated are  the  installation  of  one  150-kw,  three-phase  alternator.  100  to 
200-kw,  new  three-phase  set,  100  to  300-hp  boilers  and  possibly  a  beating 
plant. 

PELLA,  lA.— The  electric  plant  of  the  Pella  Electric  Light  &  Power 
Company  has  been  purchased  by  Henry  Rhynsberger  and  Walter  Fowler, 
.of  this  city.     The  plant  will  be  overhauled  and  put  in  first-class  condition. 

SILVH^R  LAKE.  lA. — At  an  election  held  here  recently  the  proposition 
to  install  an  electric  lighting  system  was  defeated. 

LOUISVILLE,  KY.— The  Kentucky  Electric  Company  contemplates 
the  construction  of  a  power  house,  to  cost  about  $125,000.  Bryan  Allen 
is  secretary. 

SACO,  ME. — The  York  Manufacturing  Company  contemplates  the 
construction  of  a  large  power  plant  on  Factory  Wharf  in  the  spring. 
The  station  will  be  near  the  wharf,  where  it  will  be  possible  to  unload 
coal  from  the  boats  directly  into  the  coal  yards. 

B.XLTIMORE.  MD. — Plans  arc  being  made  by  the  University  of  Mary- 
land to  erect  a  power  house  and  nurses'  home  to  cost  $25,000.  Sundcrlin 
itros.  are  the  architects. 

BALTIMORE,  MD. — The  Forcstglen  Land  Company  contemplates  the 
construction  of  a  central  electric  lighting  and  heating  plant  to  supply 
light  and  heat  to  900  double  houses  which  the  company  proposes  to  erect 
in  the  suburbs  of  Baltimore.  Charles  F.  Behrcns,  Calvert  Building,  is 
manager. 

AYER,  MASS. — ^The  Ayer  Electric  Light  Company  has  notified  the 
Selectmen  of  an  increase  in  the  price  for  street,  lighting,  to  lake  effect 
fiom  Dec.  1.  The  lamps  are  to  be  extinguished  at  midnight  instead  of 
one  o'clock  as  at  present,  and  the  price  of  incandescent  lamps  increased 
from  $15  to  $17.50  per  lamp  per  year,  which  will  increase  the  cost  of 
slieet  lighting  by   more  than  $300  per  year. 

BOSTON,  MASS.— The  West  End  Street  Railway  Company  has 
petitioned  the  State  Railroad  Commission  for  permission  to  issue  30,218 
shares  of  additional  common  stock,  as  an  amount  necessary  for  payment 
to  the  Boston  Elevated  Railway  Company  for  additions,  improvements 
and  alterations  made  from  April,  1904.  to  Sept.  30,  1907.  which  amount 
to  $2,135,750.  The  company  also  asks  for  authority  to  issue  $750,000 
in  bonds. 

BROCKTON,  MASS.— The  electric  lighting  plant  of  the  Edison  Elec- 
trie  Illuminating  Company  in  East  Bridgewater  and  the  new  sub-station 
in  the  city  are  expected  to  be  completed  and  in  operation  about  the  middle 
of  this  month.  The  East  Bridgewater  plant  will  furnish  electric  cnerg>* 
for   the   substation   in   this  city   and  the  station   now  in  use   will   be  used 


as  an  auxiliary.  Two  rotar>-  converters  of  200-kw  rating  have  been 
placed  in  the  sub-station,  and  another  one  has  been  ordered  and  will  be 
set  up  as  soon  as  possible.  U.  A.  Davidson  will  be  chief  engineer  of 
both  statiorui. 

HAVERHILL.  MASS.— The  new  five-year  contract  between  the  city 
and  the  Haverhill  Electric  Ugbt  Company  has  been  signed  by  the  Com- 
mon Council.  According  io  its  terms  the  company  is  to  furnish  and 
maintain  200  or  more  arc  lamps  at  the  rate  of  $100  per  lamp  per  year; 
:ind  also  agrees  to  furnish  electricity  for  lighting  the  public  buildings  and 
clocks  for  each  year  of  the  contract,  on  the  following  schedule:  10,000 
kw-hours,  in  any  one  year,  at  10  cents  per  kw-hour;  from  10,000  to  20.000 
kw-hours,  at  9  cents;,  from  20,000  to  30.000  kw-hours.  8  cents;  all  in 
excess  of  30,000  kw-hours,  at  7  cents  per  kw-hour.  The  contract  calls  for 
the  installation  of  new  alternating-current  arc  lighting  system. 

LEICESTER,  MASS. — The  Board  of  Selectmen  is  contemplating 
having  the  streets  lighted  from  6  to  6.30  a.  m.  during  December  and 
January,  for  the  benefit  of  the  employees  in  the  Cherry  Valley  and 
Rochdale  mills. 

MERRIMAC,  MASS.— A  s-hp  motor  has  been  insulled  at  the  new 
laundry,  power  for  which  is  supplied  by  the  municipal  electric  plant. 

PEABODY,  MASS. — At  a  special  town  meeting  held  Dec  2  to  vote 
on  the  proposition  to  make  an  appropriation  of  $55,000  for  reconstructing 
and  enlarging  the  electric  light  plant  the  measure  was  lost.  It  was  voted 
to  lay  the  matter  over  until  the  next  town  meeting. 

SANDWICH,  MASS.— A  new  power  plant  is  being  installed  in  the 
plant  of  the  Alton  Manufacturing  Company. 

CHARLOTTE,  MICH.— A  receiver  has  been  appointed  for  the  Char- 
lotte Electric  Company  on  application  of  the  Union  Trust  Company,  of 
Detroit,  as  trustee  for  the  Guardian  Trust  Company,  of  Cleveland,  Ohio, 
which  represents  the  minority  bondholders  of  a  $30,000  issue,  due  in  1920^ 
on  which  the  interest  payments  have  been  defaulted. 

ISHPEMING.  MICH. — Extensive  improvements  and  additions  are  being 
made  to  the  plant  of  the  Marquette  County  Gas  &  Electric  Company, 
which  includes  the  installation  of  a  500-kw  Curtis  steam  turbine,  a  2oo-bp 
engine  direct  connected  to  a  5oovolt  General  Electric  generator  for  street 
railway  use,  and  a  300-hp  Babcock  &  Wilcox  boiler.  Extensive  additions 
and  improvements  are  also  being  made  to  the  gas  plant.  The  work  now 
under  way  will  involve  an  expenditure  of  about  $50,000. 

GRANITE  FALLS,  MINN.— The  Granite  Falls  Telephone  Company 
has  been  granted  a  franchise  for  a  local  exchange. 

MINNEAPOLIS,  MINN.— It  is  reported  that  the  Twin  City  Rapid 
Transit  Company  has  leased  and  will  electrify  and  operate  that  portion  of 
the  Minneapolis  &  St.  Louis  line  between  Manitou  and  Tonka  Bay,  Lake 
Minnetonka.  The  Twin  City  Rapid  Transit  Company  will  construct  a  mile 
and  a  half  of  line  from  its  present  terminus  at  Excelsior  to  Manitou,  and 
will  improve  the  mile  and  a  half  of  the  Minneapol'S  &  St.  Louis  track 
from  that  point  to  Tonka  Bay. 

MINNEAPOLIS,  MINN.— The  Minneapolis  General  Electric  Company 
has  submitted  a  new  schedule  of  rates  to  the  special  committee  of  the 
City  Counctl  for  electrical  energy,  which  will  mean  a  reduction  of  30 
pel  cent  over  the  present  rates.  The  rates  are  as  follows:  For  commercial 
lighting.  10  cents  per  kw-hour  for  the  first  65  hours  per  month,  and  6 
cents  per  kw-hour  for  all  used  in  excess.  (Present  rates  are  14  ahd 
6%  cents,  respectively.)  Residence  lighting,  flat  meter  rate  of  10  cents 
per  kw-hour  for  the  first  52  hours  per  month,  and  6  cents  for  all  used 
in  excess.  (Present  rates,  14  and  6%  cents,  respectively.)  For  motors, 
6^i  cents  per  kw-hour  for  the  first  52  hours  used  per  month:  2^  cents 
per  kw-hour  for  all  used  in  excess.  (Present  rates,  7^  cents  for  first  52 
hours.  5  cents  second  52  hours  and  2  cents  for  all  in  excess  of  104 
kw-hours.)  Discounts  will  be  allowed  from  the  above  rates  as  follows: 
Monthly  bill  of  from  $50  to  $100,  5  per  cent;  from  $100  to  $150.  10  per 
cent:  from  $150  to  $200,  15  per  cent;  from  $200  to  $250,  20  per  cent; 
$250  and  over.  25  per  cent.  For  street  arc  lamps,  $67.50  per  lamp  per 
year,  for  a  total  number  of  lamps  not  to  exceed  3000.  (Present  rate, 
$84  per  lamp  per  year.)  This  proposition  contemplates  changing  the 
present  system  of  street  lighting  to  a  more  modern  one.  subject  to  the 
approval  of  the  City  Council.  The  above  rates  are  made  with  the  under- 
standing that  the  company  is  not  to  receive  less  than  $1  per  month  per 
meter  for  lighting  ser\*icc  and  $2  per  month  per  horse-power  demand 
from  motor  customers,  except  in  elevator  business,  which  will  be  $1  per 
horsepower  i>er  month  of  the  rating  oi  the  motor. 

SLEEPY  EVE.  MINN— The  American  Electrical  Company,  of  St 
Paul,  has  secured  the  contract  to  install  a  generator  in  the  municipAl 
electric  light  plant 

HUMANSVILLE.  MO.— Clayton  Cavin,  of  Springfield,  has  purchased 
the  exchange  and  lines  of  the  Humansville  Telephone  Company,  the  con- 
sideration Iwing  $15,000. 

KIRKSVILLE.  MO —The  Fort  Wayne  Electric  Works,  of  Fort  Wayne, 
Ind.,  has  been  awarded  a  contract  to  install  d>'namos  and  other  electrical 
machinery  and  equipment  in  the  new  power  house  in  this  city. 

H.VRLOWTON.  MONT. — .\  company  is  being  organized  here  for  the 
purpose  of  est.iblishing  a  light  and  water  plant.  .\.  C  Graves  and  Ben- 
jamin Umer  are  interested  in  the  enterprise. 

PENDER,  NEB.— M.  ^L  Neumann  has  suhmitte^l  a  proposition  to  the 
Village  Board  to  install  an  electric  light  p'ant.  Mr.  Neumann  owns  a 
small  plant  and  proposes  to  install  a  plant  large  enough  to  light  the  whole 
village  if  the  hi\.Tr,l  will  grant  him  a  franchise  for  15  years. 
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FALLON,  XEV.— State  Engineer  Nicholas  has  issued  a  water  right  on 
the  Truckee  River  to  Percy  Gardner.  It  is  said  that  plans  have  been 
submitted  to  the  railroad  officials  for  the  construction  of  a  large  power 
plant  on  the  Truckee  River  near  Clark's  Station.  The  proposed  site  is 
oil  Southern  Pacific  ground. 

OR.ANGE.  \.  J. — The  Common  Council  has  decided  to  take  an  appeal 
from  the  decision  of  the  Supreme  Court  in  the  municipal  lighting  case. 
The  opinion  as  handed  down  by  Justice  Pitney  was  to  the  effect  that 
the  city  of  Orange  has  no  power  to  develop  or  to  be  developed  from  its 
water  plant  to  use  for  the  operation  of  a  lighting  plant.  The  city  con- 
tends that  the  court  has  not  taken  a  proper  view  of  the  situation,  and  it 
is  also  said  that  the  decision     was  not  unanimous. 

HERKIMER,  N.  Y. — The  Board  of  Supervisors  has  adopted  the  report 
of  the  military  committee  recommending  that  a  new  electric  lighting  plant 
should  be  installed  in  the  armory  at  Mohawk. 

MINEOLA,  N.  Y.— The  New  York  &  North  Shore  Traction  Company 
has  applied  to  the  Supervisors  for  a  franchise  to  construct  an  electric  rail- 
way on  the  North  Hempstead  and  Flushing  Turnpike  at  its  intersection 
with  the  Middle  Neck  Road. 

NIAGAR.\  FALLS,  N,  Y,— The  hearing  before  the  State  Public  Ser- 
vice Commission,  originally  scheduled  for  Nov.  26  on  the  application  of 
the  Niagara  Falls  Lighting  Company  to  distribute  electrical  energy  in 
Niagara  Falls  and  Lewiston,  has  been  postponed  indefinitely  at  the 
request  of  the  company's  attorneys. 

ROSLYN,  N.  Y. — The  Public  Service  Commission  of  the  Second  Dis- 
trict has  granted  the  Nassau  Light  &  Power  Company  permission  to 
acquire  the  $35,000  capital  stock  of  the  Oyster  Bay  Electric  Light  & 
Power  Company.  The  stock  of  the  company  was  actually  purchased  by 
the  Nassau  Light  &  Power  Company  in  1905,  without  applying  as  re- 
quired by  law  to  the  Commission  of  Gas  and  Electricity.  In  its  petition 
to  the  Public  Service  Commission  the  company  claimed  that  they  were 
ignorant  at  the  time  that  such  consent  should  have  been  secured,  and 
had  acted  in  good  faith  in  the  matter. 

SILVER  SPRINGS,  N.  Y. — The  question  of  lighting  the  town  by  elec- 
tricity is  now  under  consideration.  Energy  for  operating  the  system  may 
be  secured  from  I^mont. 

ST.^MFORD,  N.  Y. — .^t  a  special  meeting  of  the  Township  Council  the 
franchise  of  the  Ontario  Distributing  Company  (Boyle  &  Symmes)  was 
amended  in  its  application  to  rates.  Under  the  original  francliise  all 
private  service  was  to  be  on  a  flat  rate  and  consumers  were  to  make  an 
advance  to  the  company  for  the  cost  of  building  the  line.  .\s  amended,  the 
by-law  provides  for  all  service  on  a  meter  system  at  a  rate  of  7  cents 
per  kw-hour.  The  township  may  hold  to  the  flat  rate  for  its  street  lighting, 
in  which  it  will  advance  $500  to  the  company  on  the  cost  of  lines. 

F.XYETTEVILLE,  N.  C— The  Fayetteville  Steam  Laundry  is  contem- 
plating the  installation  of  an  electric  plant  to  furnish  electricity  for  lighting 
and  for  heating  irons. 

WHITNEY,  N.  C. — Work  has  commenced  on  the  construction  of  the 
large  power  house  of  the  Whitney  Power  Company  at  this  place,  where 
the  Yadkin  River  has  been  harnessed  and  will  furnish  electricity  to  the 
Peidmont  section  of  North  Carolina.  The  plant  will  develop  about  46,000 
horse-power,  a  good  share  of  which  has  already  been  contracted  for  by 
manufacturing  interests.  It  is  expected  to  have  the  plant  in  operation 
by   March,    1908. 

LIDGKRWOOD,  N.  D. — A  company  has  recently  been  organized,  with 
a  capital  stock  of  $300,000,  to  construct  an  electric  railway  from  Lidger- 
wood  to  Vebler.  E.  A.  Movius  and  J.  H.  Movius  are  interested  in  the 
project. 

NEW  BREMEN,  OHIO.— A.  M.  Steinbrey,  village  clerk,  writes  that 
it  is  proposed  to  purchase  the  present  lighting  plant  and  transfer  the 
same  to  the  water  works  plant. 

NEWBURC  HEIGHTS,  OHIO.— Bids  will  be  received  until  Jan.  7  by 
P.  S.  Ruggles.  village  clerk,  for  furnishing  materials  and  supplying  this 
village  with  street  lighting.  Bids  will  be  received  as  a  whole  or  separately 
on  material  and  labor. 

ANADARKO,  OKLA.— The  City  Council  contemplates  issuing  $75,000 
in  bonds,  the  proceeds  to  be  used  to  improve  and  enlarge  the  municipal 
ilectric  light  plant. 

PORTLAND,  ORE.— The  Oregon  Electric  Railway  Company  has  com- 
pleted laying  its  track  between  Portland  and  Salem.  It  is  said  that  a 
branch  will  be  constructed  within  the  next  few  months  to  Ilillsboro  and 
Forest  Grove,  and  the  main  line  extended  down  the  Willamette  Valley 
from  Salem  to  Eugene.  Feeders  will  be  built  throughout  the  valley. 
H.  B.   Clarke  is  president  of  the  company. 

THE  D.NLLES,  ORE. — George  E.  Jacobs  and  other  Portland  capitalists 
have  purchased  a  water  site  on  the  Deschutes  River  from  G.  L.  Rohr, 
who  owns  the  property  known  as  Rohrvilla.  about  seven  miles  from  Moro. 
The  new  owners  propose  to  develop  the  water  power  to  furnish  electricity 
for  lamps  and  motors  in  the  towns  of  Moro.  Grass  Valley,  Wasco  and 
The  Dalles. 

HAZLETON,  P.\. — The  substation  of  the  Consumers'  Electric  Light  k 
Power  Company,  a  subsidiary  corporation  of  the  Ilarwood  Electric  Light 
&  Power  Company,  is  completed  and  in  operation.  This  station  supplies 
electricity  needed  for  the  service  in  this  city. 

JOHNSTOWN,  P.^. — The  City  Council  passed,  over  Mayor  Young's 
veto,  the  ordinance  granting  ilic  J.ihnstown  Passenger  Railway  Company 
the  right  lo  operate  in  Morrcllvillr 


LEBANON,  P.\.— The  City  Council  on  Nov.  25  awarded  the  contract 
for  street  lighting  to  the  Edison  Electric  Illuminating  Company  for  a 
term  of  five  years.  The  company  agrees  to  furnish  arc  lamps  at  $79.92 
each    per    year,    and    incandescent    lamps    for    $16-80    per    lamp    per    year, 

Mc.\DOO,  P.^. — It  is  leported  that  the  Consumers'  Electric  Light  & 
Power  Company,  of  Hazleton,  has  offered  to  lease  the  municipal  electric 
light  plant  for  25  years,  and  pay  off  ibe  indebtedness  of  the  plant.  It  is 
probable  that  it  -^vill  be  accepted,  as  municipal  ownership  has  been  a 
financial  failure  in  this  borough. 

BROOKINGS,  S.  D— The  Brookings  &  Sioux  Falls  Railway  will  be 
eo.uipped  for  the  present  with  gasoline-electric  cars,  with  a  view  of  in- 
stalling the  overhead  electric  system  when  business  warrants  it.  Neil 
Stewart  is  president  and  general  manager. 

MITCHELL,  S.  D. — The  City  Council  has  granted  a  20-year  franchise 
to  a  new  company,  recently  formed  by  local  men.  The  company  proposes 
to  buy  the  plant  of  the  Mitchell  Gas  Company  or  erect  a  new  plant,  and 
offers  a  large  reduction  111  rates.  The  maximum  price  for  electricity  is 
10  cents  per  kw-hour. 

SERVIERVILLE,  TENN. — An  election  has  been  ordered  by  the  court 
of  Servierville  lo  be  held  Dec.  14  to  vote  on  the  question  of  buying  $150,- 
000  in  bonds  to  aid  the  proposed  electric  railway  between  Knoxville  and 
Rutherford,  N.  C,  the  road  to  be  known  as  the  Knox%Mlle  &  Eastern  Rail- 
way.    Preliminary  surveys  for  the  road  have  been  completed. 

D.ALL.\S,  TEX. — We  have  been  informed  that  the  Dallas  Interurban 
Electric  Railway  Company,  which  is  building  an  electric  railway  between 
Dallas,  Terrell  and  Tyler,  will  resume  construction  work  about  March 
I.  1908.  S.  A.  Stemmons,  secretary  of  the  company,  states  that  the  com- 
pany will  probably  locate  its  power  house  in  Dallas.  The  company  is 
capitalized  at  $2,400,000.  D.  E.  Waggoner  is  president,  and  I.  J. 
Willingham,  vice-president  and  general  manager. 

HOUSTON,  TEX.— .Arrangements  are  being  made  by  the  Houston 
Home  Telephone  Company  for  the  construction  of  its  proposed  automatic 
telephone  system,  the  cost  of  which  is  estimated  at  $646,746.  McMeen  & 
Miller,  of  Chicago,  111.,  have  charge  of  the  work.  The  system  will  be 
extended  to  Houston  Heights,  where  a  sub-station  will  be  built.  J.  S. 
Slusher  is  president. 

McKINNEY,  TEX. — R.  F.  Dowell,  city  secretary,  writes  that  the 
citizens  on  Nov.  26  voted  to  issue  $26,000  in  bonds  for  water  and  electric 
light  extension  and  park  work. 

MT.  PLE.\S.\NT,  TEX. — The  Mount  Pleasant  Electric  Company  con- 
templates the  installation  of  a  75-kw  generator  direct  connected.  G.  M. 
Greenspun  is  vice-president  and  general  manager. 

S.\LT  L.\KE  CITY,  UTAH.— The  Utah  Light  &  Railway  Company  has 
submitted  a  proposition  to  Mayor  Bransford  to  install  1000  arc  lamps,  at 
the  cost  of  $60  per  lamp  per  year.  Under  the  present  arrangement  "with 
the  company  the  city  pays  $42,336  for  588  lamps.  It  is  understood  t'hat 
the  offer  is  made  on  condition  that  the  clause  requiring  the  sprinkling  and 
flushing  of  the  paved  streets  by  the  railway  company,  as  provided  for  in 
the  franchise  recently  passed  by  the  Council,  and  refused  by  the  company, 
be  eliminated  when  tlie  new  franchise  asked  for  is  granted  by  the  Council. 
If  the  proposition  is  accepted,  the  company  promises  to  expend  from 
$110,000  to  $150,000  for  improvements  to  its  plant  to  meet  the  increased 
service. 

RICHFORD,  VT.— Owing  to  the  delay  in  receiving  the  equipment  for  its 
power  house,  the  Sweat-Comings  Company  will  probably  be  unable  to  have 
its  electric  light  plant  in  operation  before  next  April. 

ST.  .\LB.\NS,  VT. — A  new  storage  battery  is  being  installed  in  the 
power  bouse  of  the  St.  Albans  Street  Railway  Company,  at  a  cost  of 
$3,500. 

PORTSMOUTH,  VA. — The  Retail  Merchants'  Association  contemplates 
organizing  a  company  to  install  a  lighting  plant.  J.  A.  Morris  and  Nathan 
Levy  have  charge  of  the  project. 

COLTON,  WASH. — The  City  Council  has  granted  the  Idaho  Washing- 
ton Light  &  Power  Company,  of  Moscow,  Idaho,  a  franchise  to  erect  and 
operate  an  electric  light  plant  in  this  city. 

SPOKANE,  WASH. — J.  P.  Graves,  president  of  the  Inland  Electric 
Railway  Company,  recently  stated  that  the  company  would  extend  Us  line 
from  the  present  terminus  at  Colfax  to  Walla  Walla,  in  the  near  future. 

SPOKANE,  WASH.— It  is  reported  that  the  Big  Valley  Electric  Rail- 
way Company,  which  contemplates  the  construction  of  an  electric  rail- 
way to  connect  Huntingdon,  Mill  Creek,  Allenville,  Belleville,  White 
Hall,  Rccdsville  and  Lewistown,  a  distance  of  32  miles,  has  made  all 
surveys  and  secured  all  rights  of  way.  The  company  is  owned  and  con- 
trolled by  the  Juniata  Valley  Electric  Street  Railway  Company,  of  whiph 
R.  W.  Jacobs  is  president  and  general  manager. 

TACOMA,  WASH.— Henry  Hewitt,  of  this  city,  has  obtained  important 
franchises  from  the  cities  of  Marsbfield  and  North  Bend  securing  the  privi- 
lege to  construct  and  operate  an  electric  light  plant  and  street  railway 
system,  etc. 

ALMA,  WIS. — The  State  Railroad  Commission  has  granted  the  Alma 
Elcct'ric  Light  Company  permission  to  abolish  its  Bat  rates  for  service  and 
put  in  force  meter  rates  at  a  maximum  of  10  cents  per  kw-hour,  with  a 
discount  of  20  per  cent  on  monthly  hills  of  over  $10:  30  per  cent  on 
monthly  bills  of  $15,  and  40  per  cent  on  monthly  bills  of  over  $20. 
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•  MARINETTE,  WIS.— The  Menominee  &  Marinette  Light  &  Traction 
Coni0any  has  filed  with  the  city  clerk  of  Marinette  a  declaration  to  the 
effect  that  it  means  to  surrender  its  franchise  and  take  out  an  indcter- 
iTiinate  franchise  under  the  public  utility  law.  By  this  actfon  the  com- 
pany has  prevented  the  City  Council  from  granting  a  franchise  to  the 
Economy  Light  &  Power  Company  or  any  of  the  three  companies  now 
trying  to  obtain  a  franchise  from  the  city.  The  companies  will  now  have 
to  petition  the  railway  for  the  desired  franchise. 

WASHBURN,  WIS.— The  City  Council  has  decided  to  purchase  the 
outside  equipment,  good  will  and  business  of  the  Washburn  Light  & 
Power  Company.  The  power  plant  was  also  leased  and  the  transfer  of 
the  entire  property  will  be  made  soon.  The  lighting  plant  will  be  man- 
aged by  a  commission  composed  of  five  members  appointed  by  the 
Mayor. 

WATERLOO,  WIS. — Jackson  &  Jackson,  of  Madison,  arc  preparing 
plans  for  an  extension  to  the  municipal  electric  light  plant,  to  cost  about 
$10,000. 

RIV^KTON,  WYO.— A.  H.  Stevenson,  of  Butte,  Mont.,  and  E.  T. 
Glenn  contemplate  making  an  application  to  the  town  of  Riverton  for  a 
franchise  to  erect  and  operate  an  electric  light  and  power  plant. 

VANCOUVER,  B.  C— The  British  Columbia  Electric  Railway  Company 
is  planning  to  develop  water  power  on  the  Jordan  River  to  generate  elec- 
tricity to  be  used  on  Vancouver  Island. 

MINNEDOSA,  MAN. — Joseph  Barrett,  573  Dufferin  Street,  Toronto, 
Ont.,  writes  that  the  Minnedosa  Power  Company  has  awarded  the  contract 
for  the  construction  of  its  power  plant  to  the  Hydro  Electrical  Construc- 
tion Company,  of  Toronto,  for  about  $80,000.  Alexander  Keith  is  presi- 
dent of  the  company. 

BKAT^TFORD,  ONT.— The  City  Council  is  considering  the  question  of 
securing  electrical  power  from  the  Hydro-Electric  Power  Commission,  but 
in  the  meantime  will  ask  for  rates  for  street  and  residential  lighting  from 
the  Western  Counties  Electric  Company,  Ltd.,  and  the  Grand  Valley 
Electric   Company. 

NAPANEE,  ONT.— The  town  of  Napanee  has  applied  to  the  Hydro- 
Electric  Power  Commission  for  estimates  of  the  cost  at  which  it  can  be 
supplied  with  electric  energy,  . 

MONTREAL,  QUE. — The  Montreal  Street  Railway  Company  has  se- 
cured the  right  of  way  from  its  present  terminus  of  the  Black  River  route 
to  a  .point  on  the  outskirts  of  the  village  of  St.  Vincent-de-Paul.  A  50-year 
franchise  has  been  obtained  for  an  extension  through  Notre  Dame-de-Grace. 
The  company  has  also  purchased  an  additional  right  of  way  on  the  Cartier- 
ville  line. 

SHERBkOOK,  QUE. — The  City  Council  contemplates  the  construction 
of  a  municipal  electric  light  and  power  plant  in  the  near  future.  Plans 
and  ^'Specifications  are  being  prepared  by  Ross- &  Holgai'e,  of  Montreal. 


Company  Elections. 

SALISBURY,  N.'  C-  At  a  meeting  uf  the  directors  of  the  Whitney 
Power  Company  the  resignation  of  President  George  I.  Whitney  was 
presented  and  accepted.  Vice-president  Edward  F.  Buchanan,  member 
01  the  firm  of  A.  O.  Brown  &  Company,  was  elected  to  succeed  Mr. 
Whitney.  The  following  directors  resigned:  J.  I>.  Finley,  C.  S.  Ritchie, 
J.  B.  McClelland,  A.  W.  Herron  and  F.  L.  Stephenson,  and  are  succeeded 
by  G.  L.  Stout.  L.  G.  Young,  W.  D.  Sargent,  J.  S.  Henderson  and  A.  O. 
Brown.  The  Whitney  Power  Company  is  developing  about  50,000  horse- 
power on  the  Yadkin  River,  near  Yadkin,  N.  C,  and  contemplates  de- 
veloping  50,000  additional  horse-power  later. 


New  Industrial  Companies. 

THE  HANKERS' ALARM  PROTECTION  COMPANY,  of  Chicago,  111., 
has  been  incorporated,  with  a  capital  stock  of  $3,000,  for  the  purpose  of 
manufacturing  and  dealing  in  electrical  appliances.  The  incorporators  are 
Ole  Jacobsen,  George  English  and  Enos  T.  Welant. 

THE  DAVIS  ELECTRIC  COMPANY,  of  Parkersburg,  W.  Va.,  has 
bi-en  organized  to  manufacture  an  electrical  medical  battery  invented  by 
Jesse  R.  Davis.     J.  Menton  Caldwell  is  president. 

THE  ILLINOIS  ELECTRIC  RENOVATOR  SALES  COMPANY,  of 
Chicago,  111.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of 
$15,000,  for  the  purpose  of  manufacturing  and  selling  renovators.  The 
incorporators  are  A.  E.  Lake,  M.  Poffinberger  and  F.  J.  Haakc. 
!/TUE  LUXENBERG'S  ELECTRIC  PROTECTIVE  COMPANY,  of  New 
V.ork,  N.  Y.,  has  been  incorporated,  with  a  capita!  stock  of  $5,000,  by 
Jacob  Luxcnbcrg,  Abraham  Luxenberg  and  Henry  Tannebaum. 

THE  MACCALLEN  COMPANY  (electricians),  of  Boston,  Mass.,  has 
been  incorporated,  with  a  capital  stock  of  $300,000,  by  Thomas  Allen, 
Louis  MacCarthy  and  Gardner  W.  Prouty. 

THE  POWER  EQUIPMENT  COMPANY,  of  Chicago,  III.,  kas  been 
incorporated,  wiili  a  capital  stock  of  $10,000,  by  Orrington  C.  Foster,  A.  C. 
Field  and  others. 

THE  GEORGE  H.  RICE  COMPANY,  of  Brooklyn,  N.  Y..  has  been 
incorporated,  with  a  capital  stock  of  $40,000  and  the  following  directors: 
George  H.  Rice,  John  J.  Holshuh  and  Thomas  H.  Harvey,  all  of  Brooklyn. 
The  company  proposes  to  carry  on  an  electrical  engineering  business;. 


New  Incorporations. 

SOLDIER,  IDAHO.— The  Soldier  Telephone  Company,  Ltd..  has  been 
incorporated  with  a  capital  stock  of  $4,800.  The  directors  are  Frank 
Housman,  A.   G.   Barker,  D.   H.   Gwinn,  W.  Y.  Perkins  and  James  King. 

CJiNTRALIA,  ILL.— The  Centralia  &  Sandoval  Railway  Company  has 
been  formed  by  the  owners  of  the  Centralia  &  Central  City  Traction  Com- 
pany, for  the  purpose  of  constructing  an  extension  from  the  present  ter- 
minus of  the  line  to  Sandoval,  a  distance  of  four  miles,  to  serve  the  min- 
ing district.  Work  on  the  construction'  of  the  road  will  probably  begin 
about  April  i.     E.  R.  List  is  president. 

CHICAGO,  ILL. — The  Interstate  Automatic  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $10,000,  by  C.  J.  Huff,  T.  A. 
Hall  and  V.  H.  Huff.     The  Indiana  office  of  the  company  is  at  Hammond. 

GILLESPIE,  ILL. — The  Gillespie  Electric  Railway  Company  has  been 
incorporated,  with  a  capital  stock  of  $30,000,  for  the  purpose  of  building 
and  operating  an  electric  railway  from  Gillespie  to  the  mines  in  Macoupin 
County.  The  incorporators  and  the  first  board  of  directors  arc  H.  Y. 
Bycroft.  R.  H.  Isaacs,  H.  W.  Rice.  G.  W.  Schmidt,  S.  P.  Preston,  all  of 
Gillespie. 

JERSEYVILLE,  ILL. — Articles  of  incorporation  have  been  filed  for 
the  Improved  Electric  Railway  Company  with  a  capital  stock  of  $200,000. 
The  directors  are  H.  H.  Bowman,  S.  L.  Hill,  Dr.  A.  A.  Shobe.  William  J. 
Herman,  William  Embly.  P.  M.  Hamilton,  all  of  Jcrscyville.  and  William 
J.  Hamilton,  of  Evanston. 

LITTLETON,  ILL.— The  Littleton  &  Brooklyn  Mutual  Telephone  Com- 
pany has  filed  articles  of  incorporation,  with  a  capital  of  $1,000.  The 
incorporators  are  Herman  Yaap  and  others. 

TONTI,  ILL. — The  Tonti  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $500  by  John  H.  Krctzer,  Walter  Cope  and  Jacob 
Hershberger. 

BLACK  HAWK,  IND. — The  Pierson  Mutual  Telephone  Company  has 
filed  articles  of  incorporation,  with  a  capital  of  $2,000.-  The  company  will 
build  a  telephone  system  in  this  town  and  western  part  of  Vigo  County. 
Charles  Yaw,   B.   F.   Beard  and  S.   C.   Elliott  are  the  directors. 

HARLAN,  IND. — The  Harlan  Telephone  Company  has  filed  articles  of 
incorporation  with  a  capital  stock  of  $25,000.  The  company  has  pur- 
chased the  plant  of  the  Harlan  Telephone  Company  (partnership).  The 
officers  of  the  new  company  are  J.  H.  Zimmerman,  of  Harlan,  president, 
and   Frank  Dalrymple,   of  Hicksville,   Ohio,  secretary. 

SHELBYVILLE,  IND.— The  Sbelbyville  Gas  Company  has  been  formed 
to  take  over  the  Sbelbyville  Gas  &  Light  Company  and  will  enlarge  and* 
rebuild  the  plant. 

COLONY,  KAN. — The  Colony  &  Carney  Telephone  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $1,100.  The  in> 
corporators  are  James  Suttles,  of  Colony;  C.  S.  Ken,  of  Kern;  W.  T. 
Motley,  and  Frank  Nelson,  of  Boise. 

BAY'S  FORK,  KY.— The  Bay's  Fork  Telephone  Company  has  been- 
incorporated  by  A.  Welch,  Daniel  H.  Read,  J.  A,- Read  and  R.  A.   Read. 

LANCASTER,  KY.— The  Kentucky  Telephone  &  Telegraph  Company 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  *J.  W.  Elmore, 
H.  V.  Bastin,  H.  T.  Logan,  James  I.  Hamilton  and  Frank  B.  Marksbury. 

MONTICELLO.  KY.— The  Monticello  &  Cumberland  Telephone  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $2,000. 

PORTLAND,  ME,— The  Rio  de  Janeiro  Telephone  Company  has  been- 
incorporated  with  a  capital  stock  of  $1,000,000.  J.  £.  Manter,  of  Port- 
land, is  president,  and  C.  £.  Eaton,  also  of  Portland,  is  treasurer. 

DAGGETT,  MICH.— The  Daggett-Nathan  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $1,000  by  Paul  Perrizo.  Jr.,  C.  W. 
Wilkins,  Eugene  Iloute,  Dr.  D,  R.  Landsborough,  Charles  Erickson  and 
Peter   LaCroix. 

PORT  HURON,  MICH.— Articles  of  incorporation  have  been  filed 
for  the  Port  Huron  Citizens*  Telephone  Company,  with  a  capital  stocic 
of  $200,000,  by  Charles  Greer  and  others. 

CLARISSA,  MINN. — A  new  telephone  company  has  been  formed  in 
this  place  to  install  a  rural  telephone  line.     George  A.   Etzel  is  secretary. 

FOREST,  MINN.— The  Fox  Lake  Rural  Telephone  Company  was 
lormcd  recently  to  erect  a  telephone  system   in  this  place. 

MONTICELLO,  MINN.— The  Gilchrist  Lake  Rural  Telephone  Com- 
pany has  been  formed  and  will  build  a  line  in  the  spring.  Arthur  Hoar 
is  secretary. 

ST,  LOUIS.  MO.— The  Baden  Power  Company  has  filed  articles  of 
incorporation,  with  a  capital  stock  of  $2,000.  The  object  of  the  corpora- 
tion is  to  manufacture,  distribute  and  deal  in  electric,  steam  and  hydraulic 
power.  The  incorporators  are  Robert  Gaylord,  of  Chicago;  George  S. 
Gaylord,  of  Evanston,  III.;  James  A,  Seddon,  Warren  D.  Harris  and 
Samuel   B.   McPhceters. 

BROOKLYN,  N.  Y.— The  Inter-City  Telephone  Company  has  filed 
articles  of  incorporation  with  the  Secretary  of  State.  The  company  is 
capitalized  at  $250,000  and  the  directors  are:  Frederick  G.  Ashley, 
Albert  W.  Linton.  Thomas  B.   Stevenson. 

NEW  YORK,  N.  Y. — The  Kage  Light  Company  has  been  incorporated' 
with  a  capital  stock  of  $1,000  by  Harry  A.  Gordon,  Harry  M,  Marksoo 
and  William  Jaste. 
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OGDEX,  N.  Y. — The  Ogden  Telephone  Company  has  filed  articles  of 
incorporation  with  a  capital  stock  of  $25,000.  The  directors  are  Frank 
C.  Blackford,  of  Adams  Basin;  Charles  H.  Gallup,  of  Parma,  and  Lewis 
\V.  Adams,  of  Ogden. 

BURLINGTON,  N.  C— The  Burgrahaw  Traction  Company  has  been 
incorporated  with  a  capital  stock  of  $250,000  for  the  purpose  of  manu- 
facturing and  distributing  electricity  and  gas  to  Burlington,  Graham  and 
Haw  River,  N.  C. ;  also  to  equip  and  operate  a  street  railway  in  the  above 
places  and  to  connect  them. 

KING,  N.  C. — The  Farmers'  Quickstep  Telephone  Company  has  been 
chartered,  with  a  capital  of  $25,000,  by  S.  F.  Tillotson  and  o'thers. 

LIBERTY,  N.  C— The  Liberty  Telephone  Company  has  been  -incor- 
porated with  a  capital  stock  of  $10,000  by  J.  L.  Hardin,  M.  J.  Reitzel, 
J.   F.  Pickett  and  others. 

SANBORN,  N.  D. — The  Barnes  County  Telephone  Company  has  been 
incorporated  in  this  State,  with  a  capital  stock  of  $25,000,  by  D.  F. 
Siegfried  and  others. 

NEVADA,  OHIO.— The  Nevada  Telephone  Company  has  been  incor- 
porated, with  a  capital  stock  of  $30,000,  by  A.  S\\artz  and  others. 

ALDEN,  OKL.\. — The  Alden  Telephone  Company  has  filed  articles  of 
incorporation,  with  a  capital  stock  of  $10,000.  The  directors  are  H.  S. 
Sturgis,  C.  J.  Carpenter,  of  Alden;  E.  H.  Stewart,  of  Carnegie,  and 
Fred  Beasted,  of  Sayre. 

CHATTANOOGA,  OKLA.— The  Comanche  Telephone  Company  has 
teen  incorporated  with  a  capital  stock  of  $5,000  by  T.  E.  and  F.  O.  Hib- 
bard,  of  Snyder,  and  W.  S.  White,  of  Ml  Peck. 

DUKE,  OKLA. — The  Hollowman  Coraba  Independent  Telephone  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $3,200.  The  incor- 
porators are:  J.  H.  Hollowman  and  Frank  D.  Franks,  of  Russell;  \V.  D. 
Branson,  James  D.  Moore,  Calvin  G.  Hukill  and  N.  D.  Tennison,  of  Duke. 

GUTHRIE,  OKLA.— The  Shawnee-tecumseh  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $100,000.  J.  \V.  Rubey  is  presi- 
dent of  the  company. 

OKLAHOMA  CITY,  OKLA. — Articles  of  incorporation  have  been 
filed  for  the  Columbia  Electric  Company  with  a  capital  stock  of  $25,000 
by  A.  J.  McMahan,  of  Oklahoma  Cit)-;  Arthur  V.  Allen  and  A.  C.  Allen, 
ol  Chicago,  111. 

PORTLAND,  ORE. — Articles  of  incorporation  have  been  filed  for  the 
Portland,  Eugene  &  Eastern  Railway  Company  with  a  capital  stock  of 
$1,000,000,  for  the  purpose  of  building  an  electric  railway  from  Portland 
t«i  Salem,  Eugene,  Yaquina,  Prineville  and  Ontario,  with  branches  to 
numerous  towns.  The  total  mileage  contemplated  is  more  than  800  miles. 
It  is  proposed  to  develop  the  water  power  of  the  Mackenzie,  the  Santiam 
and  the  Deschutes  rivers  and  streams  in  central  Oregon  to  generate  elec- 
tricity to  operate  the  system  planned.  The  incorporators  are  J.  O.  Story, 
J.  C.  Bracher,  George  A.  Welch,  E.  M.  Hall  -and  John  McNary. 

BEAVER  FALLS,  PA.— The  Beaver  Falls  &  Koppel  and  the  Beaver  & 
Lawrence  Electric  Railway  Companies  have  been  chartered  in  the  Beaver 
County  courts.  The  Beaver  &  Lawrence  line  will  run  from  North 
Sewickley  to  Beaver  Falls  and  the  Beaver  &  Koppel  Railway  will  extend 
from  Beaver  Falls  to  Koppel,  a  distance  of  10  miles.  The  incorporators  are 
T.  P.  Simpson-,  S.  L.  Tone,  C.  W.  Gibbs,  W.  J.  Horgan  and  B.  S.  Johns 

EASTON,  P.\.— Articles  of  incorporation  have  been  filed  for  the  Clymer 
Power  Company  by  Leo  S.  Clymer  and  B.  F.  Facktnthal.  The  company 
proposes  to  manufacture  gas  and  electricity. 

CLOVER,  VA. — The  Piedmont  Telephone  Company  has  been  organized 
with  W.  H.  Dorin  president,  Dr.  R.  H.  Fuller  vice-president  and  G.  E. 
Gibson  secretary  and  treasurer. 

SHAW  LAKE.  WIS. — The  Bashaw  Valley  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $10,000,  by  A.  E.  Allen,  J.  M.  Smith 
and  Eugene  Smith. 

HAILEYB'JRY,  ONT. — The  Silver  Belt  Electric  Railway  Company 
lias  been  granted  a  charter  to  construct  an  electric  railway  from  Lalch- 
ford  north  to  Cache  River. 


Obituary. 


Legal. 


AWARD  APPROVED.— By  a  decision  rendered  Dec.  2.  the  Circuit 
Court  sustained  Judge  Charles  .M.  Rogers  in  his  finding  that  the  Columbus 
Board  of  Public  Service,  of  Columbus,  Ohio,  legally  could  award  a  contract 
/or  turbines  for  the  municipal  light  plant  to  the  AllisChalmcrs  Company. 
A  test  suit  was  filed  by  City  Solicitor  George  S.  Marshall  at  the  request 
of  the  Wcstinghouse  Company,  which  claimed  that  the  AllisChalmers  tur- 
bines had  not  been  in  operation  for  two  years,  as  required  in  the  speci- 
fications. ^ 

RIGHT  TO  OWN  LIGHT  PLANT.— Justice  Dowdell,  of  the  Supreme 
Court,  has  handed  down  an  opinion  that  the  town  of  North  Birmingham. 
Ala.,  has  no  right  10  own  and  operate  an  electric  lighting  sysletn.  Such  an 
authority  exceeds  that  given  by  the  constitution  or  any  act.  L.  K.  Posey 
•tied  for  personal  injury  at  the  plant,  being  denied  a  verdict  because  of 
the  failure  of  the  town  to  iecurc  authority  to  own  a  plant.  In  affirming 
the  lower  court.  Justice  Dowdell  says:  "Our  conclusion  is  that  the  defen- 
dant had  not  the  power  under  th<:  gen.  ral  statute,  which  contained  all  of 
the  charter  powers,  to  engage  in  the  operation  of  an  electric  light  plant. 
It  follows  that  the  act  wai  ultra  vires  and  resulting  injury  fixed  upon  the 
corporation  no  liability." 


MR.  LOUIS  T.  TOWNSEND,  of  Berwick,  Pa.,  died  Nov.  30.  after  a 
long  illness.  He  was  manager  of  the  Berwick  Electric  Light  Company  and 
identified  with  various  interests  in  the  town.  He  was  a  prominent  Mason 
and   was  37   years  old. 

MR.  M.  F.  TYLER.— We  regret  to  note  the  sudden  death  of  Mr. 
Morris  F.  Ty'er,  one  of  the  pioneers  in  modern  electrical  industries,  and 
piesident  of  the  Southern  New  England  Telephone  Company.  The  cause 
of  death  was  apoplex>-.  Jlorris  Franklin  Tyler  was  born  in  New  Haven, 
-■Vug.  12,  1848.  His  father,  Morris  Tyler,  was  a  wholesale  manufacturer 
of  boots  and  shoes  in  New  Haven,  who  served  his  native  city  as  Council- 
man, as  Alderman  and  as  Mayor,  and  his  State  as  Lieutenant-Governor 
in  1871  and  1872.  The  son  studied  at  Yale  University,  where  he  was 
graduated  A.  B.  1870,  A.  M.  1873  and  LL.  B.  1873.  Adopting  the  pro- 
fession of  law  he  was  admitted  to  the  bar  immediately  after  taking  his 
bachelor  degree  at  Yale  University  Law  School.  He  opened  a  law 
office  in  New  Haven,  July  1,  1S73.  His  early  political  affiliation  was 
with  the  Republican  party,  but  the  incidents  attending  the  campaign 
between  the  Republican  candidate  for  President,  James  G.  Blaine,  and 
Grover  Cleveland,  the  candidate  of  the  Democratic  party,  led  him  to  vote 
with  the  Democrats,  and  from  that  time  he  had  remained  independent  in 
politics.  In  March.  1883,  he  was  elected  president  of  the  Southern  New 
England  Telephone  Company,  and  the  great  growth  of  this  enterprise 
occurred  under  his  management.  He  served  as  executive  secretary  to 
Governor  Hobart  B.  Bigelow,  of  Connecticut,  in  i88iand  1882.  He  was 
instructor  in  jurisprudence  in  Yale  University,  1893-94:  full  professor 
of  law,  1894-99,  and  treasurer  of  the  corporation,  1S99-1904.  He  was  a 
member  of  the  Union  League,  Grolier  and  Yale  clubs,  of  New  York  City, 
and  of  the  Quinnipiack  and  Graduates'  Club,  of  New  Haven.  Mr.  Tyler 
was  a  man  of  strong  personality  and  keen  judgment.  He  had  strong  views 
upon  the  subject  of  the  obligations  to  the  public  by  these  corporations, 
and  was  the  first  president  of  one  of  them,  the  Southern  New  England 
Telephone  Company,  to  issue  new  stock  to  stockholders  at  a  figure  con- 
siderably in  advance  of  par,  thus  anticipating  legislation  of  that  import. 
He  was  a  lover  of  literature  and  nature,  a  professional  man  by  education 
and  a  corporation  manager  by  choice,  ^e  was  married  Nov.  5,  1873,  to 
Delia  Talman,  daughter  of  Victor  Gilford  and  Georgiana  Audubon,  of 
New  Y»rk  City,  and  of  the  five  children  bom  of  this  marriage  four  are 
living.  The  children  living  are  \'ictor  Morris  Tyler,  secretao*  of  the 
Southern  New  England  Telephone  Company;  Ernest  Franklin  Tyler,  an 
ai-tist  in    New    York   City;    Leonard    Sanford   Tyler,    and    Audubon   Tyler. 


Personal. 


MR.  W.  J.  MOORE,  assistant  professor  of  electrical  engineering  at  the 
Stevens  Institute  of  Technology,  has  resigned  in  order  to  accept  a  pro- 
fessorship in  the  North  Carolina  State  College  of  Agriculture  and 
Mechanical    Arts. 

MR.  JAMES  N.  COX,  who  for  several  years  has  been  superintendent  of 
the  Nashville  district  of  the  Cumberland  Telegraph  &  Telephone  Com- 
pany, has  resigned  his  position  to  become  general  manager  of  the  Gaines- 
boro  Telephone  Company. 

MR.  OLIVER  M.  DI.\LL,  superintendent  of  the  Lockport  Gas  &  Electric 
Company,  has  been  appointed  general  manager  of  the  Lockport  Light,  Heat 
&  Power  Company,  which  is  a  consolidation  of  the  former  company  and  the 
Economy  Light,  Fuel  &  Power  Company.  The  new  company  will  take 
charge  Jan.  i. 

PROF.  W.  E.  GEVER,  head  of  the  physics  department  at  the  Stevens 
Institatc  of  Technology,  and  Prof.  John  B.  Webb,  the  professor  of 
mathematics  and  mechanics,  have  been  retired  on  the  Carnegie  Founda- 
iipn.  Prof.  Geyer  was  the  first  occupant  of  the  chair  of  applied  electricity 
when   established  in    1884. 

MR.  CHARLES  BLIZARD,  third  vice-president  of  the  Electric  Storage 
Battery  Company,  read  a  paper  on  "Development  in  Storage  Battery 
Practice"  before  the  Telephone  Society  of  New  York  on  Nov.  26.  The 
subject  is  one  with  which  Mr.  Bli^ard  enjoys  a  most  intimate  familiarity, 
fiom  long  experience  in  all  departments. 

MR.  SOICHIRA  SHIMUDZU.  who  has  for  the  past  three  years  been 
in  the  engineering  department  of  the  AllisChalmcrs  Works  at  Cincinnati 
and  Milwaukee,  will  shortly  sail  for  Japan,  where  he  will  take  a  position 
on  the  engineering  staff  of  the  Shibaura  Engineering  Company,  one  of 
the  many  important  interests  of  the  cclcl  rated  Mitsui  family. 

SAWYER-PIKE. — The  marriage  took  place  at  Cleveland,  Ohio,  on 
Dec.  4,  of  Mr.  Lcroy  P.  Sawyer,  manaper  of  the  Buckeye  Electric  Com- 
pany, with  Miss  /essamine  A.  Pike,  daughter  of  Mrs.  L.  D.  Pike,  at 
whose  residence  the  ceremony  was  performed.  Among  those  present 
were  Messrs.  Williis  Sawyer,  of  New  York:  Ernest  Houghton,  of  Chicago, 
and  B.  G.  Tremaine,  H.  A.  Treraainc,  F.  S.  Terry  and  S.  E.  Ooane,  of 
the  National  Electric  Lamp  Company.  The  happy  pair  will  visit  Texas, 
Louisiana  and   Nebraska  and  make  their  home   in  Cleveland  in  January. 

MR.  WILLIAM  E.  GRIFFIN  has  been  appointed  general  superintendent 
nf  the  Rochester  Railway  Company  and  its  connecting  lines.  Mr.  Griffin 
hat  been  identified  with  the  Rochester  and  Eastern  Rapid  Railway  Company 
from  the  lime  work  was  Martcil  on  the  road,  five  and  one-half  years  ago. 
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'J  he  management*  of  the  Ontario  Light  &  Traction  Company  will  pass  out 
of  the  control  of  the  officials  of  the  Rochester  &  Eastern  Kapid  Railway 
Company,  and  Mr.  S.  P.  Cobb,  of  Rochester,  who  has  been  constructing 
engineer  for  the  Canandaigua  Gas  Light  Company,  will  be  made  superin- 
tendent of  the  lighting  companies. 

MR.  WILLIAM  CRICHTON,  for  many  years  well  known  all  over  the 
United  States  as  representing  the  interests  of  the  Hart  Manufacturing 
Company,  of  Hartford,  Conn.,  and  who  established  the  English  branch 
of  the  business  in  London,  which  has  been  so  entirely  successful  under 
his  care,  has  arrived  on  the  Lusitania  for  a  visit  to  the  United  States 
of  some  weeks'  duration.  Mr.  Crichton  has  been  in  England  for  three 
years  and  has  succeeded  in  establishing  the  Hart  switch  in  many  of  the 
very  best  hotels  and  public  buildings  in  that  country,  where  the  quality 
of  goods  is  appreciated  more  than  the  price.  Mr.  Crichton  will  be  a 
good  deal  in  Hartford  during  his  stay,  but  will  also  visit  New  York  City 
and  his  own  family  in  Washington,  and  will  doubtless  have  an  oppor- 
tunity also  of  seeing  many   of  his  old  acquaintances. 

MR.  WM.  B.  HALE,  who  is  well  known  to  electrical  engineers  in 
Chicago  and  ehsewhere  through  his  former  connection  with  the  Western 
Electric  Company,  is  now  located  in  Mexico  as  a  consulting  electrical 
engineer,  making  a  specialty  of  examining  and  appraising  existing  prop- 
erties and  estimating  on  projected  electrical  engineering  work  in  Mexico 
for  American  and  other  investors.  Heretofore  those  in  the  United  States 
interested  in  Mexican  propositions  have  been  obliged  to  send  an  expert 
the  long  journey  to  Mexico  to  look  over  the  ground  and  make  a  report, 
with  considerable  resulting  delay  and  expense.  Mr.  Hale  has  been  in 
Mexico  for  several  years  and  was  for  some  time  general  manager  of  the 
telephone  company  in  Mexico  City.  From  his  wide  engineering  experi- 
ence, knowledge  of  the  Spanish  language  and  familiarity  with  the  country, 
he  is  in  an  excellent  position  to  furnish  trustworthy  reports  on  engineering 
matters  in  Mexico.  He  is  also  prepared  to  supervise  electrical  installa- 
tions in  any  part  of  the  republic.  His  offices  are  i  A  Independcncia, 
No.  6,  City  of  Mexico. 


Trade  Publications. 


ARC  LAMPS. — Circular  No.  1092,  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburg,  Pa.,  treats  of  enclosed  arc 
lamps   designed    for    use   on   constant- voltage   alternating   circuits. 

RAILWAY  MOTORS.— Direct-current  railway  motors,  rated  at  40  hp 
and  500  volts,  are  fully  described  in  Circular  No.  1089  of  the  Westing- 
house   Electric   &   Manufacturing   Company,   East   Pittsburg,   Pa. 

WATT-HOUR  METER  CALIBRATORS.— Bulletin  No.  1097,  of  the 
Fort  Wayne  Electric  Works,  Fort  Wayne,  Ind.,  is  devoted  to  portable 
calibrators  for  watt-hour  meters,  full  instructions  for  the  use  of  these 
instruments  being  given. 

"INSULATINE."— The  Insulatine  Company,  of  i  Broadway,  New 
York  City,  has  just  issued  a  small  pamphlet  relative  to  its  waterproofing 
and  electrical  sealing  cements,  jjaints  and  compounds,  which  are  set  forth 
therein  in  detail.    " 

GAS  PRODUCERS.— Section  III  of  Catalogue  A,  of  the  Wile  Power 
Gas  Company,  Rochester,  N.  V.^  gives  an  excellent  discussion  of  the 
advantageous  features  of  gas  for  engine  fuel,  and  describes  machinery 
for  producing  gas  by   the  suction   process.^ 

•  RAILWAY  CAR  CONTROL.— In  its  circular  No.  1091  the  Westing- 
liousc  Electric  &  Manufacturing  Company,  East  Pittsburg,  Pa.,  gives  an 
«xtended  illustrated  description  of  the  unit-switch  system  of  multiple 
control   for  governing  the  various  motors  of   a  train  simultaneously. 

AIR  BRAKES. — Emergency  valves  for  straight  air-brake  equipments 
are  fully  dealt  with  in  Bulletin  No.  1515  of  the  AlUs-Chalmers  Com- 
pany, Milwaukee,  Wis.  Pneumatic  governors  for  maintaining  the  supply 
of  air  at  the  required  pressure  are  described  in  Bulletin  No.  1514  of  the 
same   company. 

NELSON  VALVES.— The  Nelson  Valve  Company,  of  Chestnut  Hill, 
Philadelphia,  has  just  issued  a  handsome  large  octavo  catalogue  and 
price  list  "H"  in  paper  cover  giving  a  good  deal  of  data  as  to  its  im- 
proved gate  and  globe  valves  for  steam,  water,  gas,  air  and  ammonia. 
There  arc  52  pages  of  text. 

STEAM  TURBOGENERATORS.— An  elaborately  illustrated  descrip- 
tion of  Curtis  steam  turbo-generators  has  been  issued  by  the  General 
Electric  Company,  Schenectady,  N.  V.,  as  Bulletin  No.  4531.  The  bulle- 
tin contains  information  concerning  the  constructive  details  of  both  the 
■turbines  and  the  generators. 

AUTO  TRANSFORMERS  FOR  LAMP  CIRCUITS.— Single-coil 
transformers  for  maintaining  equal  voltages  in  thr<e-wire  and  five-wire 
circuits  when  the  supply  is  obtained  from  a  two-wire  circuit  are  discussed 
fully  in  Circular  No.  1081  of  the  Westinghouse  Electric  &  Manufacturing 
Company,    East   Pittsburg,    Pa. 

GAS  ENGINES. — The  Lazier  Gas  Engine  Company,  190  Main  Street, 
Buffalo,  N.  Y.,  has  issued  an  attractive  catalogue,  together  with  numerous 
blue-prints,  devoted  to  its  vertical  gas  engines  of  the  multiple-cylinder 
type.  It  is  stated  that  a  hpyear  produced  by  the  simple  steam  engine 
■costs  $52.36,  while  if  produced  by  gas  engines,  it  costs  $16.94. 

GAS  AND  GASOLINE  ENGINES.—Bulletin  D,  of  the  Jacobson 
Machine  Manufacturing  Company,  Warren,  Pa.,  has  for  its  subject  the 
Jacobson  gas  and  gasoline  engine  as  built  for  stationary  and  portable 
use.      The   description    of   the   principles  of  action   of   this  type  of   engine 


and  of  its  constructional  details  is  well  written  and  is  unusually 
complete. 

ELECTRIC  CONTROLLER  &  SUPPLY  COMPANY,  of  Cleveland, 
Ohio,  has  issued  a  booklet.  6  by  354  inches,  devoted  to  electric  drive  and 
to  the  application  of  magnetically  operated  unit  switches  to  the  control 
of  motors  that  are  freqtiently  and  rapidly  reversed.  The  text  is  clearly 
written,  accompanied  by  good  illustrations,  and  the  get-up  of  the  pamphlet 
in  imitation  leather  cover  is  neat  and  artistic 

LAMP  FIXTURES.— The  Nernst  Lamp  Company,  Pittsburg,  Pa.,  has 
issued  a  well-prepared  catalogue  devoted  to  an  extremely  neat  line  of 
lamp  fixtures.  In  the  design  of  these  fixtures  great  care  has  been  ex- 
ercised to  make  them  scientifically  correct  for  the  best  distribution  of 
light  and,  at  the  same  lime,  to  follow  out  the  best  artistic  treatment  of 
the  day.  The  aim  has  been  to  obtain  plain,  lasting  elegance  rather  than 
elaborate   ornamentation. 

CHASE-SHAWMUT  COMPANY,  of  Newburyport,  Mass.,  has  issued 
bulletin  and  pric*  list  No.  loi  descriptive  of  its  stage  lighting  appliances 
of  the  "Cushing"  type.  It  is  small  and  convenient  in  form,  and  clear  in 
its  information,  and  should  be  of  service  to  all  interested  in  these  matters. 
It  is  one  of  a  series  issued  by  the  company.  Its  immediate  predecessor. 
No.  100,  deals  with  National  Electrical  Code  fuses,  cut-outs  and  fittings, 
railway  cut-out  boxes,  pocket  test   lamps,  etc 

INCANDESCENT  LAMPS.— The  Franklin  Electric  Manufacturing 
Company,  Hartford,  Conn.,  has  published  Bulletin  No.  4,  giving  convinc- 
ing arguments  concerning  the  merits  of  Novi  anchored-filament  lamp  and 
Fcmco  reflector  lamp.  In  the  latter  lamp  the  reflector  is  a  part  of  the 
lamp  itself  and  is  not  a  separate  adjunct,  and  the  light  in  a  downward 
direction  is  greatly  multiplied.  It  is  stated  that  the  light  in  the  useful 
direction  is  thereby  increased  more  than   100  per  cent 

ARC  LAMPS  of  the  enclosed  direct-current  type  intended  for  opera- 
tion on  constant  voltage  circuits  are  illustrated  and  described  in  Bulletin 
No.  1099,  of  the  Fort  Wayne  Electric  Works,  Fort  Wayne,  Ind.  The 
lamps  are  designed  for  either  110  volts  or  220  volts;  in  the  former  case 
the  current  may  range  from  4.5  to  5.5  amperes,  and  in  the  latter  from 
2-75  to  3.5  amperes.  Bulletin  No.  nor,  of  the  above  firm,  deals  with 
the  "multiple"  system  of  street  arc  lighting  using  enclosed  t>'pe  of 
alternating-current   lamps. 

ELECTRIC  CONTROLLING  DEVICES.— With  the  title,  "The  Navy 
Bulletin,"  the  Cutlei -Hammer  Manufacturing  Company,  Milwaukee,  Wis., 
has  issued  a  48-page  pamphlet  designed  for  the  information  of  manufac- 
turers of  electric  motors  and  motor-driven  machinery  who  supply  ap- 
paratus to  the  Navy  Department.  The  Cutler-Hammer  company  has  made 
a  special  study  of  this  branch  of  the  electrical  industry,  and  the  pamphlet 
illustrates  various  types  of  controlling  apparatus  of  its  manufacture  which 
arc  purchased  by  the   several  naval  bureaus. 

WATER  TUBE  BOILERS.— The  Rust  Boiler  Corapany,  Pittsburg. 
Pa.,  has  issued  in  pamphlet  form  a  report  by  Proi.  Wm.  Kent  of  a 
series  of  tests  on  a  Rust  water-tube  boiler.  At  full  load  of  33S-hp  the 
boiler  was  found  to  have  an  efficiency  of  75.5  per  cent,  while  at  a  load 
of  700-hp  the  elficiency  was  69  per  cent.  Prof.  Kent  stated  that  the 
efficiency  results  were  within  three  per  cent  of  the  highest  that  are  theo- 
retically possible  with  Pittsburg  coal  in  any  boiler  fitted  with  any  kind 
of  stoker,  and  not  provided  with  an  economizer. 

THE  BRISTOL  COMPANY,  of  Waterbury.  Conn.,  has  issued  three 
new  bulletins,  covering  its  electrical  instruments:  Bulletin  No.  61  de- 
scribes recording  voltmeters,  which  is  in  12  pages,  illustrated,  and  is 
very  complete;  Bulletin  No.  62  describing  recording  ammeters,  lists  a  new 
form  of  portable  instrument,  which  is  now  being  manufactured,  and  is 
very  attractive  in  its  make-up.  Bulletin  No.  63  covers  a  line  of  recording 
wattmeters  and  is  somewhat  larger  than  the  others,  having  19  pages. 
This  bulletin,  besides  illustrating  the  new  portable  form  of  wattmeter, 
also  shows  a  very  complete  list  of  single,  two-phase  and  balanced  three- 
phase  alternating-current  instruments,  something  that  was  absent  from 
former  bulletins.  These  catalogues  will  be  appreciated  by  engineers,  who 
are  usually  in  a  quandary  as  tc  the  best  type  of  instrument  applicable  to 
the  loads  for  which  they  intend  to  design,  and  will  be  found  very  helpful 
by  them. 

FRICTION  CLUTCHES.— A  friction  clutch  designed  for  the  heavictt 
work,  with  particular  regard  for  simplicity,  durability  and  ease  of  adjust- 
ment, is  described  in  Atlis-Chalmers  Company's  Bulletin  No.  4001,  en- 
titled "The  Reliance  Friction  Clutch."  All  the  usual  objections  have 
been  overcome,  it  is  said.  Ordinarily,  for  example,  the  pulley  hub  of 
a  friction  clutch  is  cut  down  to  economize  space  on  the  shaft,  and  the 
bearing  surface  supplied  will  not  properly  carry  the  strain  of  a  tighf 
belt.  The  strain  of  the  Reliance  friction  clutch,  on  the  contrary,  has  a 
very  even  distribution,  it  being  made  with  either  three  or  six  arms, 
arranged  in  sets  of  three.  Each  of  the  sets  is  connected  with  an  equalizing 
ring  by  toggles^and  this  ring  is  free  to  move  sideways,  so  as  to  e<iualize 
the  strain  on  the  three  arms.  The  pressure,  also,  instead  of  being  regu- 
lated with  springs,  can  be  set  according  to  the  load  the  clutch  has  to 
carry,  by  means  of  adjusting  nuts  and  eye-bolts. 

WEST  SHORE  RAILRO.XD.— The  electrification  of  the  West  Shore 
Railroad  between  Utica  and  Syracuse  has  been  closely  watched.  Special 
attention  has  been  attracted  to  it  on  account  of  its  6o.ooo-volt  transmis- 
sion line,  the  adoption  of  an  inverted,  protected  third-rail,  and  the  hydro- 
electric development  from  which  power  is  supplied.  In  Bulletin  No.  454* 
(he  General  Electric  Company,  Schenectady,  N.  Y.,  has  issued  a  hand- 
somely bound  pamphlet  of  24  pages,  in  which  the  installation  is  very 
completely    described.      The    bulletin    is    profusely    illustrated    with    views 
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of  the  trains,  interior  of  the  cars,  transmission  lines,  exterior  and  in- 
terior of  sub-stations,  plans  of  the  buildings  and  wiring  diagrams  and 
details  of  the  track  construction.  Not  the  least  interesting  feature  of  the 
pamphlet  is  a  comparison  of  two  train  sheets,  one  showing  the  operation 
before  electrification  and  the  other  after,  where  the  increase  in  traffic 
with  the  same  track  capacity  is  very  strikingly  shown.  The  bulletin  can- 
not fail  to  be  of  interest  to  all  steam  railroad  engineers  as  well  as  those 
actively  engaged  in  electric  traction. 

ALLIS-CHALMERS  ENGINES.— The  AlUs-Chalmers  Company,  of 
Milwaukee,  is  issuing  a  bulletin  on  "Compound  Corliss  Engines,"  which 
contains,  besides  illustrations  of  each  type,  many  facts  of  interest  to 
power  users  throughout  the  country,  "So  far  as  we  are  aware,"-  it  is 
stated,  "the  first  compound  Corliss  engine  designed  for  power  purposes 
was  built  in  the  shops  of  this  company,  and  to  our  Mr.  Edwin  Reynolds, 
who  for  nearly  half  a  century  has  been  so  prominently  identified  with 
the  history  of  this  type,  should  be  given  credit  for  introducing  the  prin- 
ciple of  compounding  into  general  Corliss  engine  practice.  The  earliest 
Corliss  engine  was  built  in  1848,  and  twenty-eight  years  later  the  famous 
'Centennial'  engine,  which  was  supposed  to  embody  in  its  design  and 
construction  the  very  highest  development  of  the  engine  builder's  art, 
was  nothing  more  than  a  pair  of  simple  engines.  The  first  Reynolds- 
Corliss  engine,  built  in  1877,  marked  the  beginning  of  an  epoch  in  the 
history  of  the  steam  engine.  The  first  compound  Reynolds-Corliss  was 
built  three  years  later  and  is  still  m  regular  operation." 

DIRECT  CURRENT  INDICATING  INSTRUMENTS.— Direct  current 
indicating  instruments.  Type  D,  manufactured  by  the  General  Electric 
Company,  Schenectady,  N.  Y.,  are  constructed  upon  the  well-known 
D'Arsonval  principle,  and  designed  for  switchboard  use.  Bulletin  No. 
455-2.  recently  issued  by  the  company,  describes  and  illustrates  their  con- 
struction, and  gives  dimension  diagrams  of  instruments  and  shunts,  full- 
sized  views  of  the  scales-,  and  data  regarding  catalogue  numbers,  capacities, 
prices,  etc.  Damping  is  obt^ned  by  means  of  Foucault  currents  gener- 
ated in  an  aluminum  frame  on  which  the  coil  is  wound.  The  magnets 
are  carefully  hardened  and  aged,  and  an  unusual  high  torque,  combined 
with  light  moving  elements  and  small  magnetic  air  gap,  make  reasonable 
the  manufacturer's  claim  of  long  life  with  continued  accuracy.  The 
frame  is  pivoted  in  a  jewel  bearing,  and  the  whole  assembled  in  a  round 
cast-iron  case,  which  protects  it  from  stray  fields  and  renders  the  instru- 
ment dust-proof.  The  standard  finish  of  Type  D  instruments  is  dull 
black  with  raised  portions  of  polished  copper. 


'Business  Notes. 


THE  R.  THOMAS  &  SONS  COMP.-UNY  has  moved  its  New  York 
offices  to  227  Fulton  Street,  Glackner  Building,  where  it  has  fitted  up 
fine  offices  and  a  sample  room  for  its  well-known  wares  on  the  tenth  floor. 
The   home  office  uf  the  c-3mpany  is  at  East  Liverpool,  Ohio. 

WILE  POWER. — The  Wile  Power  Gas  Company,  manufacturer  and 
engineer  of  producer  gas  installations,  has  moved  its  general  offices  from 
the  Cutler  Building,  Rochester,  N.  Y.,  to  its  works  at  1688-92  Columbus 
Road,  Cleveland,  Ohio,  where  all  communications  in  future  should  be 
addressed. 


THE  CENTURY  ELECTRIC  COMPANY,  of  St.  Louis,  has  increased 
Its  business  to  such  an  extent  this  year  that  it  has  fdbnd  it  necessary 
to  move  to  very  much  larger  quarters.  The  middle  of  this  month  it  will 
move  to  Olive  and  Nineteenth  Streets,  where  it  will  occupy  the  entire 
building,  which  will  quadruple  its  present  space  and  facilities.  The 
offices  and  the  shipping  department  will  take  up  the  first  floor  and  the 
ether  three  floors  and  the  basement  will  be  devoted  wholly  to  manu- 
facturing purposes. 

ALLIS-CHALMERS  MOTORS.— Messrs.  Bray  and  Kates,  Arlington 
Heights,  III.,  have  recently  purchased  Allis-Chalmers  electrical  machinery 
for  a  small  lighting  and  power  plant,  in  which  is  included  a  50-kw 
engine  type  direct-current  generator  and  a  line  of  the  new  type  "K" 
direct-current  motors,  recently  put  on  the  market,  the  largest  being  30 
horse-power.  The  growing  demand  for  direct-current  motors  to  be  applied 
to  the  individual  drive  of  various  machines  has  led  to  a  number  of  im- 
portant changes  in  both  mechanical  and  electrical  design  of  the  motors 
formerly  used.  The  type  "K"  motor  has  been  developed  to  meet  the 
requirements  of  individually  motor-driven  machines.  It  is  manufactured 
in  thirteen  different  frame  sizes  and  for  each  size  there  are  a  number  of 
ratings,  the  output  of  a  given  frame  being  proportional  to  the  speed. 
Type  "K"  motors  are  suitable  for  all  classes  of  work  where  either  a 
constant  or  variable-speed  direct-current  motor  is  required.  For  general 
driving  of  machinery  or  for  variable-speed  work,  shunt-wound  machines 
are  used.  For  cases  where  a  large  starting  torque  combined  with  the 
constant  speed  characteristic  of  the  shunt  motor  is  required,  compound- 
wound  motors  can  be  furnished.  For  crane  and  hoisting  service,  series 
wound  motors  are  supplied. 

OLD  ENGINES. — The  proof  of  excellence  for  all  things  is  service, 
whether  it  be  the  wise  provisions  of  a  policy  which  have  brought  desired 
results,  or  the  design  and  workmanship  of  a  line  of  engines.  Allis- 
Chalmers  engines  have  been  in  service  over  a  quarter  of  a  century,  and 
yet  so  well  are  they  built  for  their  work  that  reports  like  the  following 
are  not  by  any  means  unusual.  In  October,  1895,  a  26  in.  x  48  in.  Allis- 
Chalmers  engine  was  erected  and  started  for  the  Memphis  Street  Rail- 
way Company,  Memphis,  Tenn.,  which  ran  for  22  hours  out  of  the  24  for 
six  years  without  one  cent  for  repairs.  At  the  end  of  this  period  new 
cup  leathers  were  furnished  for  the  vacuum  pots  and  they  continued  to 
run  for  six  years  more,  when  new  exhaust  valve  stems  were  furnished 
and  a  new  packing  rim.  The  Kennedy  Valve  Manufacturing  Company, 
of  Elmiia,  N.  Y.,  has  had  an  .AlUs-Chalmers  engine,  14  in,  x  42  in.,  in 
service  for  eight  years  during  which  time  it  cost  three  cents  for  repairs, 
and  the  engine  is  in  as  good  condition  to-day  as  when  it  was  purchased. 


The  Wauconda  Flour  and  Feed  Mills,  of  Wauconda 
Allis-Chalmers  Reynolds  Corliss  12  in.  x  36  in.  engine 
years,  which  runs  quietly  and  gives  good  service  every 
Carthage  municipal  light  plant  of  Carthage,  Mo.,  two 
Corliss  engines  of  the  girder  tjpe,  16  in.  x  36  in.,  speed  11 
been  in  service  almost  eight  years,  and  are  still  in  fine 
almost  no  repairs.  These  engines,  it  is  stated,  have  made  1 
per    minute     every     night     in     the    year     for    eipht    years 
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UNITED    STATES    PATENTS    ISSUED    DEC.    3.    190;. 

(Conducted  by  Rosenbaura  &  Stockbridge,  Pat.  Attys.,  41  Park  Row,  N.  Y.) 

^7^,324.  MAGNETIC  WEDGE;  S.  R.  Bergman.  Lynn,  Mass.  App. 
filed  April  10.  1907.  Covers  wedge  devices  for  retaining  conductors 
in  slots  in  the  core  structures  of  dynamo-electric  machines. 

872.349-  MOTOR-CONTROLLING  SYSTEM;  John  D.  Ilildcr.  New 
York.  N  Y.  App.  filed  July  28,  1905.  Motor  controlling  system 
adapted  to  the  operation  of  electric  motors,  particularly  for  hoisting 
motors  in  which  the  motor  is  frcquenil;  started,  stopped  and  re- 
versed. 

872.35;-     MANUFACTURE   OF   CALCIUM   CARBIDE.    ETC.;   J.    Cntz 


King.  St.  Catharines,  Onta 


\pp.  filed  Jan,   5.   1904.     The 


872.324. — Magnetic    Wedge. 

production  of  calcium  carbide  by  passing  it  through  a  tone  of  fusion 

and  discharging  the   reduced   product  therefrom  as  a  pig,   so  that  the 

pig   is   devoid   of   crust. 
872.352.     ELECTRIC  FURNACE;    J.  Critr  King,  St.  Catharines.  OnUrio. 

Canada.      App.    filed   Jan.    5,    1904.      Relates    to   modifications   of   the 

above, 
872.400.        ELECTROMAGNETIC  ALLV- OPERATED      MECHANISM; 

Johan  M.  Andersen.  Boston.  Ma*^.     App    filed  Jan.  20.   1906.     Relates 

to  electromagneticallyopcrated   mechanism   for   effecting  the   operation 

of  remote  devicc«i  through   a  single  pilot  circuit. 
872.432.     ELECTRICAL  APPARATUS;    C.  J.  Klein.   New   York.   N.   Y. 


App.  filed  March  18.  1907.  Ha*  a  push-button  switch  adapted  for  use 
as  a  molding  switch  and  a  removable  connecting  member,  whereby 
the   switch   may   be  installed  within   a   wall    box. 

2,474.  ELECTRICAL  MEASURING  INSTRUMENT;  W.  E.  Sump- 
ner,  Birmingham.  England.  App.  filed  Oct.  19.  1905.  A  power-factor 
indicator  to  show  the  phase  relation  between  the  current  and  voltage 
in  an  alternating-current  circuit,  whether  it  is  single  phase,  two 
phase  or  three  phase* 

2,513-  OIL  SWITCH;  E.  M.  Hewlett.  Schenectady.  N.  Y.  App. 
filed  July  30.  1904-  Relates  to  double-throw  switches  of  the  type  em- 
ployed in  starting  alternating-current  motors  or  any  other  circum- 
stances where  a  definite  sequence  of  circuit  connections  is  required; 
designed  to  prevent  the  making  of  the  connections  in  the  wrong 
order. 

2.515.  AUTOMATIC  MOTOR  CONTROL  APPARATUS;  G.  H. 
HiII,  Schenectady,  N.  Y.  .Vpp.  filed  May  ai,  1906.  Provides  means 
whcrcbv  the  intervening  device  for  controlling  the  automatic  opera- 
tion of  a  controller  is  made  flexible,  so  as  to  automatically  adjust 
itself  to  meet  the  requirements  of  diflTcrcnt  load  conditions. 

2.523.  GRAB-BUCKET  HOIST  APPAR.\TUS;  S.  II.  Libby.  East 
Orange,  N.  J.  App.  filed  March  7,  1906.  Means  for  controlling  the 
motors  which  operate  the  holding  'and  closing  ropes.  Designed  to 
simplify  the  control  apparatus  and  tender  the  operation  of  the  hoist 
convenient  and  certain, 

2.524.  HOIST  CONTROLLER;  S.  H.  Libby.  et  al..  East  Orange. 
N.  J.  App.  filed  March  7.  1906.  Relates  to  modifications  of  tne 
above. 

»,535.  FREQUENCY  CHANGER:  Jakob  E.  Noeggerath,  Schenectady. 
N.  Y.  App.  filed  Dec.  4.  1905.  In  combination,  two  alternating-  cur- 
rent circuits  of  different  frequencies,  two  rotarv  converters,  one 
supplied  with  alternating  current  from  one  of  said  circuits  and  the 
other  supplying  alternating-current  to  the  second  citcuit.  and  electri- 
cal connection*!  between   the  direct  current  to  the  other. 

(.549  CURRENT  CONVERTER;  Leonard  Wilson.  SchenecUdy. 
N.  Y.  App.  filed  Jan,  4,  1906.  In  combinat'ton,  an  inverted  rotary 
converter,  an  alternating-current  generator  mechanically  connected  to 
said  converter  and  having  its  armature  in  series  with  the  alternating- 
current  ^-ide  of  the  converter,  and  means  for  intlcpendently  varying 
the  field   strengths  of  both  machines. 
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872,550.  IKDUCTION  MOTOR;  Ernest  F.  W.  Alexanderson,  Schenec- 
tady, N.  Y.  ,App.  filed  Nov.  9,  1905.  In  combination  with  an  induc- 
tion motor,  means  for  connecting  the  primary  winding  of  the  motor 
for  producing  simultaneously  two  different  numbers  of  poles,  the  sec- 
ondary of  said  motor  being  arranged  to  offer  a  low  resistance  path 
for  currents  induced  by  the  greater  number  of  poles  and  a  high  re- 
sistance path  for  current  induced  by  the  smaller  number  of  poles. 

872,559.  ALTERNATING-CURRENT  MOTOR;  Friedrich  Eichberg, 
Berlin,  Germany.  App.  filed  Dec.  18.  1905.  The  method  of  operat- 
ing a  single-phase  motor  of  the  commutator  type  which  consists  in 
starling  the  motor  by  short-circuiting  the  armature  through  brushes 
displaced  from  the  line  of  primary  magnetization  and  supplying  to 
the  armature  through  brushes  displaced  substantially  90  electrical 
degrees  from  the  short-circuiting  brushes  a  current  adapted  to  pro- 
duce a  magnetic  field  displaced  from  the  primary  magnetization  and 
after  the  motor  is  up  to  speed  bringing  the  armature  snort-circuit  and 
primary  magnetization  into  line. 

872,563.  CONTROL  SYSTEM;  G.  H.  Hill,  Schenectady,  N.  Y.  App. 
filed   Nov.    27,    1905.      Provides   means   whereby    when   one    or   more 


872,569. — System  of  Insulation  for  High-Voltage  Electric  Conductors. 

motors  of  a  system  is  eliminated  from  a  circuit,  the  control  system 
shall  be  changed  so  as  to  give  the  most  advantageous  operation  of  the 
remaining   motors. 

872.569.  SYSTEM  OF  INSULATION  FOR  HIGH-VOLTAGE  ELEC- 
TRIC CONDUCTORS;  F.  M.  Locke,  Victor,  N.  Y.  App.  filed  April 
9,  1907.  Vertical  rods  are  fixed  between  horizontal  'cross-arms  and 
embody  separate  spool-like  structures  of  petticoated  porcelain. 

872.570.  RAILWAY  SWITCHING  AND  SIGNALING  APPARATUS; 
W.  Macomber.  Buffalo,  N.  Y.  App.  filed  March  15,  1904.  Mechanism 
of  the  type  adapted  to  cause  alternate  actuation  of  a  part  by  suc- 
cessive closures  of  a  circuit. 

8/2,5-2.  ELECTRIC  METER  CASE  AND  SUPPORT;  Thomas  E. 
Murray,  New  York.  N.  Y.  App.  filed  July  13,  1907.  Provides  a 
meter  case  and  support  adapted  to  prevent  induced  energy  from  be- 
ing obtained  without   recording  on  the  meter  dial. 

872,581.  ALARM  .\rPAR.\TUS;  L.  W.  Pennington,  Worcester,  Mass. 
App.  filed  Dec.  15,  1905.  An  apparatus  for  producing  either  an 
auaibic  or  visual  alarm  upon  the  movement  of  one  of  its  members, 
which  may  be  produced  by  the  turning  of  a  door  knob  or  a  similar 
actuation. 

872,613.  RAILWAY  SIGNALING  AND  APPARATUS;  F.  L.  Dodgson, 
ct  al.,  Buffalo,  N.  Y.  App.  filed  Nov.  27,  1905.  A  train-stop  device 
for  applying  air  brakes  if  an  engineer  passes  a  danger  signal,  or  in 
case  of  any  breakdown  in  the  mechanism  or  the  cessation  of  line 
current. 

872,623.  INDICATING  DEVICE;  W.  A.  Hall,,Lynn,  Mass.  App.  filed 
June  6,  1906.  Means  for  indicating  the  circuit  conditions  of  an 
electrical  transformer  or  regulator  of  the  type  in  which  certain  coils 
or  turns  of  the  transformer  are  cut  in  or  out  by  a  rotary  switch 
mechanism. 

872,631.  AUDIBLE  WARNING  SIGNAL  FOR  RAILWAY  CROSS- 
INGS; C.  D.  Anderson  et  a!.,  Louisville.  Ky.  App.  filed  May  27, 
1907.  Makes  use  of  special  contact  plates  adjacent  to  the  track  rails 
and  engaged  by  3  depending  brush  carried  by  the  motor  trucks. 

872,656.  ELECTRICALLY  1IE.-\TED  CAN  CAPPING  MACHINE: 
M.  H.  Johnson,  Utica,  N.  Y.  App.  filed  April  5.  1907.  Can  capping 
machine   in    which   joints  are   welded  by   an   electric  current. 

872,670.  METERING  PANEL  BOARD;  A.  C.  McWilliams,  Chicago, 
III.  App.  filed  May  8.  1906.  Panel  boards  for  office  buildings 
adapted  to  enable  the  operating  electrician  to  connect  the  various 
consumption  circuits  with  the  supply  mains  or  bus-bars  through  .-iny 
desired    meter. 

872,674.  SAFETY  GUARD  FOR  TROLLEY  WHEELS;  F.  J.  Nolan, 
New  York.  N.  Y.  App.  filed  Nov.  26,  1906.  Patentee  arranges  a 
sheet  metal  hood  of  inverted  V-shape  overhanging  trolley  wire. 

872,684.     MOTOR-CONTROL     SYSTEM;     W.     J.     Richards,     Norwood. 
Ohio.      App.    filed    .\pril    29,    1 
adapted  to  "three-high  rolling  mills" 
and  support  the  material  to  be  rolled. 

872.708.  INDUCTION-MOTOR;  Bernard  A.  Bchrend.  Norwood.  Ohio. 
App.  filed  Aug.  31,  1906.  In  a  rotor,  a  laminated  core,  conductors  lo- 
cated in  said  core,  short-circuiting  rings  for  said  conductors,  .said 
rings  having  integral  fan  blades  extending  therefrom  toward  and  into 
engagement  with  the  end  laminx  of  the  core,  and  means  for  clamping 
the    rings   and    lamina;   together. 

872,713.  SIGNALING  SYSTEM;  C.  W.  Coleman.  Westfield,  N.  J. 
App.  filed  .tune  22,    1906.     Provide'  means  for  actuating  a  signal  by 


Slotor-co'ntrol   system   specifically 
A-here  it  is  necessary  to  receive 


liquefied  gas  and  will  thus  increase  thc,,^mber  of  operations  of  the 
signal  that  can  be  obtained  from  a  givoi  stored  supply  of  gas. 

872,720.  CONTROLLER  OPERATING  ii±CHANISM;  C.  Fleming. 
Norwood,  Ohio.  App.  filed  Jan.  31,  1907.  A  controller  for  electric 
motors  comprising  fixed  and  movable. jooDtacts,  means  which,  when 
released,  tends  to  move  the  movable  contact  to  "off"  position,  and 
two   locking   devices  for  said   means.      ■*""" 

8-2,724.  SYSTEM  OF  DISTRIBUTION;- K  M.  Gerry,  Norwood,  Ohio. 
App.  filed  Oct.  19,  1905.  Means  for--«utomatically  regulating  the 
field  excitation  of  a  synchronous  machijlg^in  response  to  a  change  in 
the  power  factor  of  the  circuit  to  maintain  the  power  factor  constant. 

872,756.  INSULATOR;  F.  C.  Scherer  et  al.,  Columbiana.  Ohio.  App. 
filed  Oct.  19,  1906.  A  two-part  insulator  having  a  ledge  to  receive 
a  conductor  and  having  a  threaded  cap  retaining  said  conductor  in 
the   groove. 

872,759.  ELECTROLYTIC  SHIP  BOTTOM  PROTECTOR;  J.  H. 
Schoenberger  et  al.,  Allegheny,  Pa.  App.  filed  Sept.  i^,  1906.  Meant 
for  electrically  protecting  the  outside  of  a  ship's  bottom  without 
sheathing  the  same,  by  the  use  of  electrodes. 

872.708.  SIGNALING  SYSTEM;  C.  W.  Coleman.  Westfield,  N.  J. 
.App.  filed  May  i,  1906.  Provides  means  for  actuating  a  signal  by 
liquefied  gas  that  will  avoid  leakage  of  the  gas  and  thus  increase  the 
number  of  operations  of  the  signal  that  can  oe  obtained  from  a  given 
stored  supply  of  gas. 

372,802.  TROLLEY;  G.  Ehmann,  Canton,  Ohio.  App.  filed  June  19. 
1906.  The  harp  of  the  trolley  wheel  is  swiveled  on  a  vertical  axis 
on  the  pole  by  a  ball-bearing  connection. 

872,824.  ELECTRIC  TELEGRAPHY;  I.  Kitsee,  Philadelphia.  Fa.  .\pp. 
filed  March  16.  1905.  Means  to  translate  current  reversals  into 
Morse   characters   and   relay   said  characters   on   a  second  line. 

872,829.  ELECTRIC  CIRCUIT  CONTROLLER;  H.  W.  Leonard, 
Bronxville,  N.  Y.  App.  filed  June  i,  1903-  Provides  an  automatic 
release  which  is  adapted  for  the  movable  levers  of  switches,  rheostats, 
etc..   under   abnormal   conditions.      Relates   lo   mechanical  details. 

872.878.  ELECTRODE;  B.  J.  Winsom,  Virginia  City.  Nev.  App.  filed 
Oct.  3.  1906.  Relates  to  electro-metallurgical  apparatus  having  posi- 
tive terminals  used  in  the  precipitation  of  precious  metals  from, 
cyanid  or  like  solutions. 

872.893.  ELECTRIC  DAMPER  REGULATOR;  J.  D.  Bowne.  New 
York,  N.  Y.  App.  filed  Nov.  15,  1906.  Damper  regulators  of  tht 
type  having  an  electric  motor  as  the  Ijperating  means,  said  motor 
being  adapted  to  control  the  movement  of  the  damper  and  also  throw 
an  electric  switch  affecting  the  motor  circuit. 

872,898.  TROLLEY  HARP;  J.  L.  Chase.  Ayer.  Mass.  App.  filed  July 
18.  1907.  The  trolley  harp  has  integral  upwardly  extending  ears 
which  have  a  function  to  guide  the  wheel  against  leaving  the  wire. 

872.909.  ELECTRICALLY- WOUND  CLOCK;  .\rie  De  Vos.  Minneapo- 
lis, Minn.  .App.  filed  Sept.  10.  1906.  Construction  of  clock  having 
weights  which  are  intermittently  raised  by  electro-magnets. 

872,936.  TUNGSTEN  ELECTRIC  INCANDESCENT  LAMP;  John  A. 
Heany.  York,  Pa.  Apr.  filed  Jan.  19.  1905.  A  mount  for  refractory 
metallic  filaments  comprising  a  stem  with  suitable  lead-in  wires  and  a 
support  mounted  upon  said  stem  and  comprising  a  plurality  of  short 
conductors  to  connect  a  plurality  of  fine  hair-pin  filaments  in  series 
at  one  end  thereof,  a  plurality  of  fine  resilient  spiral  supports  at  the 
other  end  thereof  to  engage  each  hair-pin  filament  and  additional  in- 
termediate  steadying   means  for  the  filaments. 

872.938.  SYSTEM  OF  CONTROL;  G.  H.  Hill,  Schenectady,  N.  Y. 
App. -filed  Oct.  31.  1904.  System  of  motor  control  adapted  for  sys- 
tems embodying  a  plurality  of  motors  arranged  to  be  grouped  in 
various  relations.  lias  means  whereby  the  entire  number  of  motors 
of  the  system  may  be  grouped  in  series  and  in  different  ways  so  as 
to  avoid  supplemental   resistance. 

872.939.  SYSTEM  OF  MOTOR  CONTROL:  G.  H.  Hill,  Schenectady. 
N.  Y.  App.  filed  April  7,  1906.  Relates  to  modifications  of  the 
above. 

872,98s.  ART  OF  PRODUCING  ALUMINUM  AND  OTHER. 
MET. XLS;  H.  S.  Blackmore,  Mount  Vernon,  N.  Y.     App.  filed  Sept. 


2i,  1904.  Process  of  producing  metal  which  consists  in  exposing  a 
substance  containing  a  metal  and  oxygen  to  electrolysis,  while  employ- 
ing an  electrode  containing  a  carbide  of  a  different  metal  decompos- 
able thereby  and  capable  of  liberating  the  metal  therefrom. 

872,901.  CONTROL  APPAR.VTUS:  .V  T.  Crocker,  Schenectady,  N.  V. 
.•xpp.  filed  Jan.  9.  1905.  Provides  means  for  limiting  and  checking 
the  movements  of  the  controller  drum  in  accordance  with  circuit  re- 
quirements by  means  of  electrically  operated  ratchets  and  detent 
devices  acting   thereon. 

872,993.  INSULATOR:  A.  S.  Deem,  Reading,  Pa.  .App.  filed  July  6. 
1907.  A  cleat  insulator  having  two  parts,  one  of  which  has  de- 
pressions in  its  face,  and  the  other  of  which  has  projections  adapted 
to  force  the  wire  into  said  depressions. 
12.727.  HYGROMETER  FOR  REGUL.\T1NG  HUMIDIF^NG  .AND 
HEATING  SYSTEMS:  Stuart  W.  Cramer.  Charlotte.  N.  C.  App. 
filed  Sept.  3,  1007.  .An  automatic  humidifier  having  a  wet  and  a  dry 
bulb  thermometer,  and  electrical  connections  whereby  differences  in 
the  mercury  level  complete  certain  circuits. 
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The  Moonlight  Schedules. 

We  publish  this  week,  as  a  supplement,  the  moonlight  sched- 
ules for  1908,  prepared  by  Mr.  H.  W.  Frund,  the  well-known 
central  station  manager,  who  has  done  this  useful  work  for 
many  years  past  for  his  fellow  executives  and  for  the 
public  and  municipalities  interested.  The  supplement  is 
accompanied  by  a  brief  article  from  Mr.  Frund,  point- 
ing out  one  or  two  features  worthy  of  note.  The 
appreciation  of  these  scliedules  is  shown  each  recurrmg 
December  by  the  anticipatory  requests  received  for  them,^| 
and  by  their  adoption  by  the  National  Electric  Light 
Association.  Fortunatelj'  central  stations  and  municipal  plants 
of  whatever  size  tend  more  and'more  to  day  circuits  and  opera- 
tion all  around  the  clock;  but  the  fact  remains  that  a  vast 
number  of  city  contracts  are  governed  and  determined  by  such 
schedules,  and  that  with  them  as  a  basis  a  very  large  proportion 
of  the  lighting  of  American  streets  is  done. 


Uniform    Illumination. 

Elsewhere  in  this  issue  Mr.  Wohlauer  gives  an  interesting 
discussion  of  the  uniform  distribution  of  illumination  over  a 
plane.  It  is  mainly  from  the  theoretical  standpoint  and  takes 
up  somewhat  extensively  the  question  of  so  modifying  the  dis- 
tribution of  the  illumination  curves  as  to  meet  the  condition  of 
uniformity  on  the  working  plane.  The  polar  curve  of  the  dis- 
tribution required  for  this  condition  is  easily  deduced,  but,  un- 
happily, it  becomes  asymptotic  and  in  practice  only  a  small  por- 
tion relatively  near  the  origin  can  be  utilized  practically.  Mr. 
Wohlauer  points  out  that  by  proper  design  of  the  reflector  close 
approximation  to  the  theoretical  form  can  be  reached  over  a 
fairly  wide  angle.  One  of  the  chief  difficulties  of  realizing  such 
a  result  in  reflector  design  is  that  the  sources  are  not  point 
sources,  and  are  not  in  practice  uniformly  placed  with  respect 
to  the  reflector  owing  to  differences  in  the  shade  holders  and  in 
the  lamps  themselves.  Accurately  designed,  reflectors  are  very 
sensitive  to  changes  in  the  position  of  the  source,  and  the  com- 
mercial variations  in  this  are  large  enough  to  be  disturbing. 
Within  this  limitation  one  can  get  very  satisfactory  results. 
Of  course,  the  actual  distribution  curve  is  generally  made  up 
of  two  superimposed  curves — the  free  natural  curve  of  the 
source,  and  that  of  the  reflected  radiation.  In  most  so-called 
distributing  shades  the  former  is  a  pretty  important  factor  in 
the  case. 


From  the  standpoint  of  economy  of  operation,  the  problem 
develops  some  interesting  features.  Light  received  at  angles 
near  the  horizontal  has  a  very  small  effective  component,  and 
the  luminous  flux  is,  therefore,  inefficiently  applied.  In  other 
words,  there  will  be  a  certain  angle  beyond  which  it  will  not 
pay  to  go  in  practice  in  widening  the  distribution,  however  uni- 
fofm  it  may  be.  .Mso,  there  is  a  limitation  set  by  practical 
necessity,  in  thai  al  large  angles  the  flux  is  much  more  likely 
to  be  intercepted  by  obstacles  and  to  come  from  useless  direc- 
tions.    In   a   large  room,   lighted   from   numerous   sources,   the 
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practically  valuable  illuniiiiation  comes  from  a  very  few,  and 
a  summation  of  the  light  received  from  the  whole  number  is 
likely  to  lead  to  much  larger  values  of  the  illumination  than 
can  ever  be  realized.  As  Mr.  Wohlauer  points  out,  therefore,  a 
definite  point  of  "cut-off"  must  be  taken  from  which  the  illumi- 
nation from  one  source  becomes  zero  and  the  work  is  trans- 
ferred to  its  neighbor.  The  avoidance  of  bad  cross-shadows 
leads  to  similar  limitation.  In  actual  illumination  of  large  rooms 
this  is  a  very  important  matter,  as  is  also  the  avoidance  of  the 
quasi-specular  reflection  from  many  surfaces  at  large  angles  of 
incidence.  In  such  rooms  also,  lighted  in  the  way  Mr.  Wohl- 
auer suggests,  the  boundary  conditions  due  to  walls  and  win- 
dows cannot  for  a  moment  be  forgotten.  The  effect  of  large 
unshaded  windows  and  of  dark  sidewalls  is  very  considerable, 
even  when  the  general  illumination  is  pretty  uniform.  These 
and  other  disturbing  conditions  make  uniform  illumination  very 
-   hard  to  get,  even  when  the  requisite  reflectors  are  available. 


Probably  the  most  difficult  space  lo  light  properly  is  a  count- 
ing room  or  school  in  which  iirst-class  illumination  is  demanded 
at  each  and  every  point.  A  uniform  value  of  the  illumination 
over  the  assumed  working  plane  is  by  no  means  sufficient  to 
meet  the  practical  requirements  of  this  case.  The  cross-shadows 
must  be  eliminated  or  modified  in  direction,  and  the  sources 
must  not  be  unpleasantly  within  the  field  of  vision  at  any  point. 
In  a  school  the  situation  is  simplified  by  the  fact  that  the  desks 
of  all  face  the  same  way.  In  a  counting  room,  the  desks  prob- 
ably will  be  put  in  arbitrarily  without  the  slightest  reference  to 
Ihe  position  of  the  lamps,  and  no  matter  how  strong  and  uni- 
form the  illumination  on  the  assumed  working  plane  may  be, 
there  will  be  complaints  from  people  who  insist  on  getting  in 
their  own  shadows.  Clerical  work  is  likely  to  be  done  with  a 
pen  almost  as  fine  as  a  crow-quill  and  with  ink  which  does  not 
write  black,  so  that  the  illumination  must  be  raised  beyond  the 
point  suitable  for  most  work.  Another  difficulty  with  both 
schools  and  counting  rooms  is  the  trouble  that  comes  on  at 
dusk  when  artificial  lighting  must  help  out  or  replace  daylight. 
This  usually  implies  a  shift  in  the  general  direction  of  the  light 
and  also  a  radical  change  in  its  color.  If  the  curtains  can  be 
drawn,  the  trouble  from  the  second  cause  ceases,  but  it  takes 
great  adroitness  to  avoid  that  from  the  first.  The  change  is 
often,  however,  progressive,  the  desks  near  the  windows  hav- 
ing good  natural  light  long  after  those  well  within  the  room 
require  some  artificial  light,  and  the  tendency  is  to  economize 
by  leaving  the  curtains  up.  We  mention  these  things  to  make  it 
clear  that  the  actual  conditions  of  good  lighting  imply  far  more 
than  the  uniform  distribution  of  an  adequate  amount  of  illumi- 
nation. It  is  a  very  useful  thing  to  get  this,  however,  and  we 
hope  that  Mr.  Wohlauer's  investigations  will  tend  to  improve 
the  design  of  reflectors,  especfally  for  the  more  recent  forms  of 
illumiiiants.  The  line  now  available  is  good  in  so  far  as  it  goes, 
but  as  yet  inadequate  in  variety. 


A  Directive  System  of  Wireless  Telegraphy. 

The  article  by  Messrs.  E.  Bellini  and  A.  Tosi,  on  page  uo,^ 
of  this  issue,  describes  in  a  very  clear  and  interesting  manner 
some  experiments  on  directive  wireless  telegraphy  carried  out 
between  three  coast  stations  of  the  French  Government.  At 
the  first  stage  of  wireless  telegraphic  development  all  efforts 
arc  turned  to  making  the  outgoing  waves  as  powerful  as  possible 
and  the  incoming  waves  as  readily  detected  as  possible.  In  the 
stage    of    development    already    reached,    there    are    too    many 


waves  coming  from  different  sources,  and  the  problem  is  rather 
how  to  detect  the  particular  one  desired  and  to  suppress  all  the 
rest.  It  has  been  known  for  some  time  that  electromagnetic 
waves  coming  from  a  given  point  on  the  horizon  would  be 
capable  of  affecting  a  pair  of  antennas  in  the  line  of  arrival, 
while  incapable  of  affecting  a  similar  pair  in  a  line  perpendicular 
thereto,  1.  c,  a  line  parallel  to  the  wave  front.  This  plan  has 
been  utilized  both  with  open  and  closed  multiple  antennas  to 
locate  the  azimuth  of  a  distant  radiant.  This  method  is  elabo- 
rated in  the  article  to  the  e.Ktent  of  employing  a  permanent 
structure  of  two  closed  receiving  antennas  in  mutually  perpen- 
dicular planes,  acting  on  a  movable  secondary  circuit,  so  as  to 
swing  about  a  pivot,  and  determine  the  azimuth  of  the  distant 
radiant.  The  principal  value  oi  the  experiments  reported  in  the 
article  lies  in  the  quantitative  measurements  of  the  power  emitted 
and  received  by  a  vertical  closed  antenna  loop.  It  is  shown  that 
the  electric  and  the  magnetic  intensities  in  the  waves  make  a 
double  circle  dumbbell  diagram  or  sinusoidal  diagram,  while 
the  powers  are  as  the  products  of  these  two  components,  or 
form  a  double  elliptical  dumbbell  diagram.  It  is  open  to  debate, 
however,  whether  the  electrolytic  receiver  responds  more  -to 
current  than  to  power.  It  would  appear  more  probable,  from 
the  investigations  already  published,  that  this  receiver  depends 
almost  entirely  on  the  power. 


The  Speed  of  Light. 

There  are  two  general  methods  known  for  determining  the 
speed  of  light  in  free  space.  One  is  a  direct  optical  method,  such 
as  the  method  of  revolving  mirrors.  The  other  is  an  indirect 
electrical  method,  such  as  the  method  of  determining  the  capacity 
of  a  condenser  both  in  electrostatic  and  electromagnetic  meas- 
ure and  taking  the  square  root  of  the  ratio.  The  indirect 
method  has  the  advantage  of  working  with  instruments  that  are 
primarily  independent  of  the  human  eye,  but  has  the  disad- 
vantage, on  the  other  hand,  of  involving  certain  assumptions 
as  to  the  equality  of  the  speed  of  light  and  of  electromagnetic 
disturbances.  The  optical  measurement  which  is  generally  re- 
garded as  the  most  precise  was  made  by  Xewcomb  and  Michel- 
son  in  1882,  and  gave  as  the  result  299.860  ±  30  kilometers  per 
second  in  free  space.  The  assigned  probable  error  was  only 
30  in  299,860,  or  I  in  10,000;  but  this  applies  to  errors  of  obser- 
vation, and  unknown  constant  errors  might  have  crept  in  to  the 
measurements.  The  electrical  or  indirect  measurements  have 
been  in  course  of  execution  for  fifty  years  by  many  different 
physicists.  The  first  result,  obtained  by  Kohlrausch  and  Weber 
in  1856,  was  310,800  kilometers  per  second.  Since  then  the  re- 
sults have  been  nearer  and  nearer  to  300.000  kilometers  per  sec- 
ond, sometimes  a  little  more  than  this  round  number,  and  some- 
times a  little  less.  It  has  been  hard  to  say  whether  the  best 
numerical  results  was  less  or  more  than  300,000. 


The  last  number  of  the  Biillcfin  of  the  Bureau  of  Standards 
contains  a  long  paper,  by  Messrs.  Rosa  and  Dorsey,  on  a  recent 
series  of  electrical  measurements  of  this  velocity  t'.  The  series 
appears  to  be  the  most  complete  and  thorough  yet  undertaken, 
and  involved  several  condensers  of  different  forms  as  well  as 
of  different  dimensions.  The  measurements  were  made  by  plac- 
ing the  condenser  in  a  Wheatstone  bridge,  and  comparing  its 
apparent  resistance  against  a  resistance  coil.  If  all  the  quanti- 
ties are  accurately  measured  at  the  time  of  balance,  the  only 
outstanding  uncertainty  is  that  of  the  precision  of  the  inter- 
national ohm,  the  absolute  measure  of  which  enters  into  the 
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result.  The  final  result  attained  by  Messrs.  Rosa  and  Dorsey 
is  299,710  kilometers  per  second  in  free  space,  within  an  uncer- 
tainty of  I  part  in  10,000,  or  to  the  same  order  of  precision  as 
the  optical  measures  above  referred  to.  We  may  say,  there- 
tore,  that  the  mean  of  the  best  optical  and  best  electric  measure- 
ments, to  date,  for  the  speed  of  light  in  free  space  is  about 
299,800  kilometers  per  second.  This  number  is  within  60  of  the 
optical  result  and  within  90  of  the  electrical  result,  the  optical 
being  the  larger. 


It  does  not  follow  that  interest  should  cease  in  the  deter- 
mination of  the  optical  and  electrical  measurements  of  light 
speed  as  soon  as  these  measurements  concur  to  a  satisfactory 
degree.  It  will  always  be  valuable  to  have  careful  measure- 
ments of  the  light  speed.  It  is  quite  conceivable,  for  e.xample, 
that  the  electromagnetic  properties  of  the  ether  may  be  subject 
to  some  variations  either  in  time,  or  in  space,  or  in  both.  In 
other  words,  we  have  no  positive  assurance  that  the  velocity  of 
light  is  absolutely  the  same  in  all  parts  of  the  universe  now,  or 
that  the  velocity  now  is  the  same  as  when  the  world  first 
evolved.  Perhaps  it  would  be  more  wonderful  if  it  always  and 
everywhere  remained  constant,  than  if  certain  small  systematic 
variations  occurred.  The  solar  system,  as  a  whole,  is  believed 
by  many  astronomers  to  move  in  space  through  a  distance  of 
about  a  billion  kilometers  per  anmun.  Consequently  a  series 
of  measurements  of  v  taken  at  regular  intervals  of  time  is  im- 
portant as  forming  a  historical  record  of  the  properties  of  space 
traversed. 


The  Rolling  of  Thunder. 

Occasionally  it  happens  that,  in  a  nearby  thunderstorm,  we 
see  a  brief  vivid  flash  of  lightning,  followed  very  swiftly  by  a 
single,  sharp  peal  of  thunder,  followed  in  its  turn  by  fainter 
echos  and  reverberations  of  sounds  reflected  from  earth  and 
sky.  More  commonly,  however,  the  thunder  peal  is  not  sharply 
defined  and  steadily  diminishing  in  intensitj'  with  time.  It  is 
usually  discontinuous  in  intensity,  with  sudden  variations,  sound- 
ing like  shot  rattling  successively  on  a  window  pane.  The  echo 
in  such  cases  rattles  also.  This  acoustical  phenomenon  we  com- 
monly cal'  the  rolling  of  thunder.  The  phenomenon  is  so  com- 
mon that  it  pervades  poetry,  and  poets  who  fervently  invoke 
rolling  thunder,  are  not  supposed  to  be  the  most  keen  or  precise 
observers.  It  has  been  suggested  at  various  times  that  the  roll- 
ing of  thuiTder  was  due  to  reflection  from  discontinuous  boun- 
daries, or  was  an  echo  phenomenon.  The  interesting  article  by 
Mr.  D.  S.  Carpenter,  which  appears  on  page  1211  of  this  num- 
ber, lends  to  show  that  this  is  not  the  case ;  and  that,  on  the  con- 
trary, rolling  in  thunder  is  Hue  to  the  primary  sounds  of  suc- 
cessive discharges  or  flashes.  When  wc  see  a  relatively  pro- 
longed lightning  flash,  wc  witness,  in  reality,  a  number  of  dis- 
continuous discharges  following  down  the  same  path,  and  the 
sounds  of  these  successive  explosions  come  to  us  like  the  rattle 
of  a  rapid-fire  gun.  only  less  rhythmically. 


Many  photographs  of  lightning  flashes  have  been  obtained,  at 
different  times,  which  collectively  demonstrate  that  lightning  dis- 
charges are  frequently  discontinuous.  One  such  photograph, 
for  example,  appeared  on  page  651  of  the  Exectrical  Worlh 
for  October,  1899.  This  discontinuity  is  quite  diflFerent  from 
oscillation.  It  is  very  doubtful  wliethcr  long  lightning  flashes 
arc  ever  oscillatory.  As  has  been  pointed  out  by  several  en- 
quirers info  the  subject,  it  is  probable  that  lonff  lightning  flashes 
have  too  much  resistance  in  the  long  wire  of  heated  air  to  per- 


mit of  oscillation.  Very  short  induced  flashes  are,  for  the  same 
jeason,  bound  to  be  oscillatory  unless  extra  resistance  becomes 
included  somehow  in  the  discharge  path.  .\  mile  of  arc  dis- 
charge must  have  enough  resistance,  even  on  the  most  generous 
allowances  of  vapor  conduction,  to  damp  out  the  oscillations 
from  the  most  ambitious  lightning  flash.  If  a  rain  cloud  were 
highly  conducting,  like  a  sheet  of  metal,  or  even  like  the  salt 
water  ocean,  we  might  expect  a  discharge  to  occur  suddenly, 
vigorously,  and  once  for  all,  until  time  had  elapsed  sufficient  to 
generate  a  new  electric  quantity  by  agglomeration  of  rain  drops. 
We  know  that  when  electrified  water  vapor  particles  coalesce 
into  larger  rain  drops,  the  potential  of  their  accumlated  electric 
charges  goes  up  very  rapidly,  and  this  is  apparently  sufficient  to 
account  for  the  production  of  lightning  discharges  on  a  large 
scale.  ■  But  rain  clouds  are  feeble  conductors,  and  when  the 
electric  stress  is  relievpd  by  discharge  at  one  point,  through  a 
lightning  flash,  it  takes  time  for  the  electric  stresses  to 
equilibrate  in  the  cloud.  In  the  course  of  a  few  thousandths  or 
hundredths  of  a  second  a  fresh  quantity  of  electricity  may  ac- 
cumulate partly  by  more  local  production  of  raindrops,  but  per- 
haps mainly  by  retarded  conduction  through  the  cloud  body, 
until  a  new  flash  or  discharge  occurs  through  the  same  hole  in 
the  air  or  air-path;  because  the  heat  in  the  flash  takes  an  ap- 
preciable time  to  disperse.  If  before  the  air-path  has  sealed  off 
electrically,  by  cooling,  a  new  charge  has  accumulated  at  the  top 
end  in  the  cloud,  a  new  discharge  will  break  through  the  still 
hot  path.  This  process  may  be  repeated  many  times,  unrhyth- 
mically.  If  the  wind  blows  the  hot  vapor  path  across  the 
observer's  plane  of  vision,  the  successive  discharges  will  form 
to  his  eye  a  parallel  multiple  lightning  flash.  Mr.  Carpenter's 
article  shows  that  such  flashes  nuist  be  expected  to  produce 
discontinuous  changes  in  the  thunder  peal,  or  rolling  thunder. 


As  suggested  in  the  article,  it  is  very  desirable  that  organized 
observations  should  be  directed  to  this  subject.  It  would  be 
possibk  to  emploj',  under  a  veranda,  some  summer  night,  when 
a  thunderstorm  commences,  a  revolving  camera,  geared  with  a 
phonograph,  in  such  a  manner  that  multiple  flashes  will  be 
identified  with  multiple  thunder  peals  in  a  manner  capable  of 
being  analyzed  subsequently  at  leisure.  By  employing  two  or 
more  such  recording  stations,  operating  simultaneously,  so  as 
to  procure  records  of  flash  and  thunder  at  several  places,  the 
subject  might  be  thoroughly  investigated  and  our  present 
theories  converted  into  reliable  experiences.  The  article  alludes 
to  explosion  points  at  discharge  bifurcations.  This  suggests 
another  possibility  as  a  goal  to  research.  Perhaps  nowhere  do 
we  produce  so  great  volume-watts,  or  horse-power  per  cubic 
inch,  of  matter  (air),  as  in  a  violent  lightning  flash.  The  en- 
ergy in  ergs  per  cubic  centimeter  of  air  in  the  path  of  the 
discharge  must  be  great  during  the  continuance  of  the  flash, 
and  the  time-rate  of  arrival  of  this  energy  or  its  suddenness 
must  also  be  very  great.  Jointly,  Ihe  power  in  ergs  per  second 
per  cubic  centimeter  must  be  enormous.  This  might  be  ex- 
pected to  product  effects  in  matter  more  far-reaching  than  the 
steady  arc,  or  the  vacuum  tube,  nr  the  electric  furnace,  can 
reveal.  We  might  look  for  something  more  than  the  mere 
ionization  of  air.  ,As  a  matter  of  pure  speculation,  we  might 
look  for  a  rupture  of  the  very  ions  themselves.  In  other  words. 
it  would  be  conceivable  that  matter  might  be  created  or  de- 
stroyed in  a  hig  lightning  flash.  These  explosions  in  the  path 
of  a  lightning  discharge  may  be  very  valuable  phenomena  to 
analyze  in  the  laboratory. 
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Death   of  Lord    Kelvin. 


William  Thomson,  Lord  Kelvin,  died  at  liis  home  in  Glasgow, 
Scotland,  Tuesday  evening,  Dec.  17.  For  some  months  his 
health  had  been  slowly  but  surely  failing  and  his  friends  real- 
ized that  the  end  was  approaching,  which  was  hastened  by 
worry  through  an  illness  of  Lady  Kelvin.  He  was  born  in 
June,  1824,  at  Belfast,  Ireland,  and  was  the  son  of  Dr.  James 
Thomson,  a  man  of  remarkable  ability  and  a  great  mathema- 
tician of  his  day.  Lord  Kelvin  left  no  heir  and  his  title  be- 
comes  extinct. 

Lord  Kelvin  will  in  the  history  of  science  take  place  with 
Newton,  Leibnitz,  Laplace  and  Helmholtz,  and  is  perhaps  the 
last  in  a  line  of  philosophers  in  direct  descent  from  Aristotle. 
In  an  age  of  specialists,  he  was  the  greatest  specialist  in 
innumerable  branches  of  science,  but  nevertheless  his  towering 
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intellect  escaped  the  idlers  which  .'-cicikl-  in  iih  mudern  de- 
velopment and  exacting  specialization  imposes  upon  its  devotees. 
The  activities  of  Kelvin  were  so  great  that  a  mere  enumeration 
of  his  more  important  work  is  only  practicable.  .(Xs  a  mathe- 
matical physicist,  he  was  one  of  the  founders  of  the  science 
of  thermodynamics  and  the  mathematical  theory  of  electricity, 
and  to  him  more  than  any  other  is  due  tlic  modern  development 
of  the  ether  theory.  For  the  past  half  century,  no  great  ques- 
tion has  arisen  in  science  to  which  Kelvin  did  not  give  heed, 
and  often  the  world  waited  upon  his  opinion  as  that  of  a 
final  arbiter.  While  his  fame  ages  hence  will  rest  upon  his 
purely  intellectual  achievements,  he  was  perhaps  best  known 
to  the  world  at  large  for  his  work  on  the  transatlantic  cable 
and  the  long  line  of  apparatus  he  devised  for  scientific  and 
industrial  purposes.  It  was  William  Thomson's  studies  showing 
the  scientific  practicability  of  submarine  telegraphy  that  brought 
the   project    of    laying   a    transatlantic   cable    to   a    commercial 


stage;  and  it  was  his  invention  of  the  mirror  galvanometer  and 
the  syphon  recorder  that  placed  submarine  lines  on  a  parity 
with  land  lines  with  respect  to  practical  operation. 

To  merely  catalogue  in  part  other  inventions,  we  have  from 
him  besides  laboratory  instruments  for  the  absolute  measure- 
ment of  electrical  quantities,  the  line  of  instruments  of  labora- 
tory accuracy  for  industrial  use;  the  ship's  binnacle,  which  in 
a  short  time  replaced  all  other  forms  of  the  mariner's  compass 
on  the  ships  of  the  world;  the  types  of  sounding  apparatus  for 
the  assistance  of  navigation  near  shore  and  for  sounding  the 
greater  depths  of  the  ocean ;  and  the  seismograph. 


Moonlight  Schedules  for    1908. 

By  Henry  W.  Fru.vd. 

In  presenting  lamp  lighting  schedules  for  street  lighting 
work,  to  be  used  for  1908  (being  the  twenty-first  annual 
publication  to  the  readers  of  Electrical  World),  it  must  be 
borne  in  mind  that  these  schedules  differ  from  others  in  vogue, 
particularly  what  is  usually  called  "The  Philadelphia  Moonlight 
Schedule,"  namely,  "Light  one  half  hour  after  sunset  and  one 
hour  before  moonset.  Extinguish  one  hour  after  moonrise  and 
one  hour  before  sunrise." 

It  would  interest  many  people  if  they  knew  how  wide  the 
range  of  variation  is,  in  possible  lighting  schedules.  There 
are  at  least  seven  standard  schedules  with  152  variations.  There 
are  certainly  more  than  that  extreme  number  of  changes  on 
which  city  contracts  are  based,  a  fact  often  forgotten  by  people 
who  quote  rates  from  one  city  to  apply  in  arguments  elsewhere. 

The  salient  feature  that  has  made  "Table  No.  1" 
popular  and  extensively  used  is  the  fact  that  it  is  practically  an 
every  and  all  night  schedule  at  3000  hours  per  annum  against 
all  night  at  4000  hours  per  annum.  Table  No.  2  excells  and 
practically  made  void  the  Philadelphia  table  by  giving  more 
lighting  hours  before  midnight  and  dispensing  with  lighting 
after  midnight,  especially  on  the  three  nights  immediately  before 
full  moon ;  making  an  approximate  difference  of  200  hours 
per  annum,  counting  the  Philadelphia  table  at  2200  hours  per 
annum,  and  No.  2  table  at  2000  hours  per  annum. 

The  lighting  schedules  for  1908  are  based  on  mean  local  time 
as  given  in  the  calendar  for  190S,  and  are  calculated  for  Lati- 
tude 40°  North,  being  nearly  that  of  Philadelphia,  and  adapted 
to  the  following  cities  and  states :  New  Jersey,  Delaware, 
Maryland,  West  Virginia,  Pennsylvania,  Kentucky,  Ohio,  Indi- 
ana, Illinois,  Missouri,  Kansas,  Denver,  Colo.,  Salt  Lake  City, 
Utah,   Carson   City,   Nev.,   and   Tehama.   Cal. 

For  adjoining  states  north  or  south  of  above  the  error  may 
be  10  minutes,  to  be  added  or  reduced  from  time  given  for 
lighting  or  extinguishing  by   this   schedule. 

In  towns  where  standard  (railroad)  time  is  used,  proper 
deductions  or  addttion  must  be  made.  As  will  be  noted,  the 
schedules  are  grouped  on  the  form  of  a  supplement  for  regular 
and    more   convenient    reference. 


Southwestern   Electrical   6c   Gas  Association. 


An  executive  meeting  was  called  to  order  on  Dec.  4,  at 
the  office  of  Secretary  Stichter,  Juanita  Building,  Dallas,  Tex., 
with  President  H.  T.  Edgar  in  the  chair :  the  following  members 
were  in  attendance :  Messrs  H.  T.  Edgar,  Fort  Worth ;  W.  B. 
Tuttle,  San  Antonio;  J.  P.  Crerar,  Denison;  J.  D.  Oliger, 
Cleburne;  J.  F.  Strickland,  Dallas;  A.  E.  Judge,  Tyler;  H.  M. 
Moore,  Austin. 

.\  communication  was  received  from  Mr.  W.  W.  Freeman, 
secretary  of  the  National  Electric  Light  .\ssociation.  New  York 
City,  suggesting  closer  co-operation  between  the  various  local 
organizations,  which  would  tend  to  mutually  benefit  all  con- 
cerned. The  president,  Mr.  H.  T.  Edgar:  the  secretary.  Mr.  R.  B. 
Stichter,  and  Mr.  J.  A.  Myler,  Jr..  manager  of  the  Dallas  Gas 
Company,  were  appointed  a  committee  of  three  to  arrange  for 
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City,  suggesting  closer  co-operation  between  the  various  local 
organizations,  which  would  tend  to  mutually  benefit  all  con- 
cerned. The  president,  Mr.  H.  T.  Edgar:  the  secretary.  Mr.  R.  B. 
Stichter,  and  Mr.  J.  A.  Myler.  Jr..  manager  of  the  Dallas  Gas 
Company,  were  appointed  a  committee  of  three  to  arrange  for 
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all  papers  to  be  read  at  the  next  meeting,  proposed  to  be  held 
at  El  Paso,  in  May. 

The  secretary  was  instructed  to  gather  such  information  as 
directed  by  the  president  of  the  association,  regarding  taxes, 
both  ad  valorem  and  special ;  cost  of  street  improvements, 
donations,  etc.,  as  would  be  of  benefit  to  the  association,  and  the 
executive  committee  requested  that  all  members  of  the  associa- 
tion give  the  secretary  every  aid  possible  in  the  procuring  of  this 
information.  This  information  is  to  be  compiled  and  filed  in 
the  office  of  the  secretary  for  the  future  use  of  the  mem"bers 
of  the  association  only. 


Induction  Motor  with  High  Starting  Torque. 

On  Dec.  3,  a  patent  was  granted  to  Mr.  E.  F.  W.  Alexander- 
son  for  a  high-efficiency  induction  motor  which  possesses  a 
high  starting  torque.  There  are  two  primary  windings,  one 
of  which  is  arranged  for  twice  the  number  of  poles  as  the 
other.  The  secondary  is  arranged  to  offer  a  low-resistance 
path  for  the  currents  produced  by  the  lesser  number  of  poles 
and  a  high-resistance  path  for  the  currents  produced  by  the 
greater  number  of  poles,  as  indicated  in  Fig.  i.  The  motor  is 
started  by  using  both  primary  circuits  simultaneously,  under 
which  conditions  the  rotor  is  subjected  to  the  two  tgrques 
shown  in  Fig.  2.     At  the  speed  point  d  the  torque  due  to  the 


FIGS.     I    A.ND    2. — ROTOR    WINDINGS    AND    TORQUE-SPEED    CHARACTER- 
ISTICS. 

greater  number  of  poles  is  zero,  while  that  due  to  the  lesser 
number  has  a  large  positive  value ;  at  the  speed  point  e  the 
former  torque  assumes  a  negative  value  just  equal  to  the 
positive  value  of  the  latter  torque,  so  that  the  resultant  torque 
reduces  to  zero.  Consequently,  with  a  certain  load,  the  rotor 
would  reach  a  speed  somewhat  below  e,  the  particular  speed 
depending  upon  the  load.  It  will  be  noted  that  this  speed  is 
approximately  synchronous  speed  for  the  greater  number  of 
poles,  so  that  the  winding  giving  the  lesser  number  of  poles 
may  be  open  circuited  and  yet  the  speed  will  not  be  altered  to 
any  great  extent,  and  the  motor  will  operate  as  an  ordinarv 
induction   motor   with  a   short-circuited  secondary. 


Massachusetts  Institute  of  Technology. 

At  a  meeting  of  the  corporation  of  the  Massachusetts  Insti- 
tute of  Technology,  held  or.  Dec.  11,  Acting- President  Noycs 
presented  his. annual  report  nn  the  progress  of  the  past  year  and 
the  larger  problems  of  future  development  which  the  institute 
is  facing.  The  membership  of  the  faculty  has  been  increased 
from  78  to  86,  and  the  number  of  instructors  and  assistants 
from  121  to  124.  The  total  retristration  of  students  is  now  1410, 
compared  with  1397  at  the  same  time  last  year.  The  number  of 
foreign  students  now  forms  5.7  per  cent  of  the  whole.  The 
three  largest  courses  are  mechanical,  civil  and  electrical  engi- 
neering, with  226,  210  and  200  students,  respectively.  The 
largest  increase  is  in  mining  engineering.  The  average  age  of 
students  entering  is  18  years  11  months. 

President  N'oycs  emphasized  the  point  that  the  general  prin- 
ciples which  should  determine  the  character  of  the  four-year 
course  of  study  is  a  liberal  education,  confining  the  professional 
training  to  a  thorough  education  in  the  principles  of  the  funda- 


mental sciences  and  in  scientific  methods.  The  aim  should  be, 
he  says,  to  provide  for  specialization  in  the  fifth  year  graduate 
course,  eliminating  from  the  fourth  year  curriculum  the  most 
technical  branches  of  study.  The  selection  of  a  permanent  presi- 
dent, and  the  consideration  of  future  location,  new  facilities 
and  more  extended  summer  work  were  also  touched  upon  as 
important  pending  matters. 

Ventilation  of   Unipolar   Generators. 

Although  the  armature  structure  of  a  unipolar  generator 
revolves  in  a  uniform  magnetic  field  and  is  not  subjected  to 
eddy  current  and  hysteresis  losses  and  it  need  not  be  laminated, 
yet  there  are  considerable  losses  in  the  conductors  on  the  arma- 
ture and  at  the  friction  surfaces  of  the  rings,  and  hence  the 
rotor  must  be  well  ventilated.  The  accompanying  illustration 
shows  a  form  of  rotor  construction  proposed  by  Mr.  J.  E. 
Noeggerath,  and  covered  by  a  patent  issued  Dec.  10.  The 
rotor  body  is  composed  of  superposed  cylindrical  members 
shaped  so  as  to  form  an  air  chamber  within  the  body  of  the 
rotor  and  provided  with  passages  extending  to  the  surface  of 
the  rotor.     With  this  construction   free  passages  are  afforded 


NOEGGERATH    UNIPOLAR    GENERATOR. 

for  air  through  the  body  of  the  rotor,  and,  since  this  air  is 
thrown  outward  by  centrifugal  force  when  the  machine  is 
running,  thorough  ventilation  is  obtained.  Moreover,  radial 
passages  from  the  air  chambers  within  the  rotor  body  are 
arranged  with  their  outer  ends  adjacent  to  the  collector  rings, 
so  as  to  afford  efficient  cooling  for  the  rings,  which  in  operation 
are  heated  not  only  by  the  current  through  them  but  also  by 
brush   friction. 


The   Demands  of   Architecture   Upon   Illu- 
mination. 


One  of  the  most  interesting,  and  probably  most  instructive, 
papers  presented  before  the  Illuminating  Engineering  Society 
was  read  by  Mr.  Bassett  Jones,  Jr.,  at  the  meeting  of  the  New- 
York  Section  on  Dec.  12.  The  paper  discussed  at  great  length 
the  relation  of  architectural  principles  to  illuminating  engineer- 
ing practice  and  showed  that  the  illuminating  engineer  who  con- 
siders only  ihc  scientifically  practical  side  of  the  profession  is 
necessarily  doomed  to  ultimate  failure,  for  he  will  not  be  able 
to  obtain  the  recognition  that  the  importance  of  his  work 
deserves. 

After  describing  the  nature  of  aesthetic  as  a  judgment  of  feel- 
ing rather  than  of  knowledge,  and  giving  an  outline  of  "the 
basis  on  which  the  feeling  of  the  beautiful  is  formed,  the  author 
showed  how  beauty  is  embodied  in  architecture,  and  explained 
the  principles  of  architecture. 

The  architect's  conception  of  the  whole  arrangement  must 
include  the  lighting.  The  light  that  must  be  provided,  its  tone, 
its  intensity,  its  quality  is  a  feature  of  his  mental  conception, 
and  it  is  this  ideal  ilumination  that  the  engineer  must  seek  to 
approximate.     The  question  as  to  the  proper  location  and  ar- 
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rangtmenl  of  fixtures  resolves  itself  into  the  question  as  to 
the  way  in  which  the  design  is  to  be  seen.  The  proportions  of 
the  structure,  its  constructive  lines  and  the  points  where  they 
originate  and  end— these  are  to  be  brought  out  in  relative 
prominence,  and  to  do  this  properly  the  individual  responsible 
for  the  lighting  must  be  able  to  discern  and  select  these  fea- 
tures and  modify  his  illumination  accordingly.  The  illuminat- 
ing engineer  who  hopes  to  cope  with  the  lighting  features  of 
architectural  problems  must  be  familiar  with  architecture,  and 
particularly  with  the  use  of  color  in  decoration;  for  the  aesthe- 
tic value  of  color  arrangements  depends  on  extreme  nicety  of 
contrast,  and  color  contrast  is  very  susceptible  to  variations  in 
tone  and  intensity  of  light,  particularly  at  the  low  intensities 
very  generally  desirable  from  an  artistic  standpoint. 

Mr.  Jones  explained  that  his  statements  were  intended  to 
apply  solely  to  the  illumination  of  buildings  erected  with  due 
attention  to  the  architectural  beauties  and  not  to  cover  spaces, 
such  as  warehouses  and  offices,  where  beauty  is  of  no  im- 
portance whatsoever. 


Illuminating    Engineering  Society   Discusses 
Special  Street  Lighting  at  Chicago. 

The  Chicago  Section  of  the  Illuminating  Engineering  Society 
had  an  informal  meeting  Dec.  12  to  engage  in  a  topical  discus- 
sion of  the  special  lighting  of  down-town  streets.  A  number 
of  the  principal  streets  in  Chicago  have  recently  organized 
property  owners'  associations  for  the  purpose  of  carrying  out 
special  spectacular  lighting.  The  meeting  was  held  in  the 
breakfast  room  of  the  Grand  Pacific  Hotel.  The  discussion 
was  participated  in  by  Messrs.  F.  J.  Pearson,  N.  R.  Stansel, 
R.  W.  Bingham,  J.  R.  Cravath,  \V.  R.  Bonham,  Albert  Scheible, 
John  C.  D.  Clark,  A.  L.  Eustice,  L.  G.  Shepard,  R.  F.  Pierce 
and  others.  The  discussion  was  opened  by  an  account  of  the 
engineering  development  of  the  Dearborn  Street  work  to  date 
by  Mr.  J.  R.  Cravath,  consulting  engineer  for  that  association. 

On  Dearborn  Street  it  was  at  first  proposed  to  use  orna- 
mental posts  supporting  a  cluster  of  globes  with  incandescent 
lamps,  and  the  series  tungsten  lamp  was  recommended.  Later 
a  sentiment  sprung  up  among  the  property  owners  in  favor  of 
the  flaming  arc  lamp.  The  engineer's  plans,  as  first  drawn 
up,  called  for  one  flaming  arc  for  every  50  lineal  ft.  of  street, 
the  posts  being  alternated.  Later,  for  economical  reasons,  the 
lighting  committee  decided  to  recommend  placing  lamps  alter- 
nately on  every  other  street  railway  pole  on  each  side  of  the 
street,  making  about  one  lamp  to  every  100  to  125  lineal  feet  of 
street.  Even  with  one  lamp  for  every  50  lineal  feet  of  street,  a 
beight  of  25  ft.  was  considered  absolutely  necessary  to  avoid 
excessive  contrasts  between  the  illumination  near  the  post  and 
the  illumination  midway  between  posts,  while  with  the  plan 
now  under  consideration  of  having  one  lamp  for  every  100  to 
125  lineal  feet  of  street,  the  contrasts  in  the  illumination  would 
certainly  be  so  excessive  as  to  produce  a  gloomy  efifect  between 
lamps  unless  some  scheme  could  be  devised  which  would  dis- 
tribute the  light  fi^om  the  flaming  arc  over  a  larger  area  than  at 
present.  The  flaming  arc,  with  ordinary  opal  globe,  throws  too 
large  a  proportion  of  its  light  in  the  vicinity  of  the  post  to 
produce  anywhere  near  even  street  illumination.  To  overcome 
this,  a  metliod  of  deflecting  and  spreading  the  downward  rays 
from  the  lamp  had  been  considered,  which  would  consist  in 
using  a  hemisphere  instead  of  a  spherical  globe  under  the  arc 
and  placing  in  this  hemisphere  a  couple  of  conical  deflectors  of 
opal  or  prismatic  glass,  which  would  intercept  some  of  the 
dcr%vnward  rays  and  reflect  them  in  a  direction  nearer  to  the 
horizontal.  Recently  a  simpler  plan  has  been  proposed  of  using 
a  special  double  Holophane  hemisphere  for  changing  the  distri- 
bution of  light.  This  double  hemisphere,  as  proposed,  would 
,'iave  the  diffusing  and  reflecting  prisms  between  the  inner  and 
tonter  hemispheres  and  the  two  hemispheres  would  be  sealed  to- 
^etlier  dust-tight,  so  that  the  lamp  trimmer  would  have  only 
:a  smooth  inner  and  outer  surface  to  keep  clean.  Tt  had  not, 
tiowi'vor.  liecn  dcterniincd  dcfiuitoly  whetluT  this  plan  \v<'>nUl  h<> 


feasible,  and  whether  it  would  be  used.  It  was  felt  that  unless 
some  such  plan  for  widening  the  distribution  of  the  light  from 
the  flaming  arc  could  be  adopted,  the  results  with  lamps  so  far 
apart  and  only  25  ft.  high  would  be  disappointing. 

Mr.  F.  J.  Pearson  said  that  he  had  made  some  calculations 
on  a  similar  street  lighting  proposition  for  a  board  of  park 
commissioners  and  had  independently  arrived  at  the  same  con- 
clusions as  Mr.  Cravath ;  namely,  that  to  get  good  results,  the 
flaming  arc  lamps  should  be  placed  about  50  ft.  apart  and  28  ft. 
to  30  ft.  high,  with  poles  alternated  from  one  side  of  the  street 
to  the  other.  He  believed  it  would  be  a  mistake  to  place  them 
as  far  apart  as  now  proposed  on  Dearborn  Street.  It  is  also 
important  to  keep  these  lamps  high,  so  as  not  to  interfere 
with  show-window  displays. 

Mr.  R.  W.  Bingham  described  briefly  a  new  inverted  gas 
mantle  burner  which  is  to  be  tried  for  special  street  and  boule; 
vard  lighting,  the  idea  being  to  place  a  cluster  of  these  on  a  post. 

Mr.  R.  F.  Pierce  suggested  that  on  streets  lined  with  high 
buildings,  such  as  those  in  the  down-town  district  of  Chicago, 
it  is  desirable  to  have  an  illumination  which  will  bring  out 
the  impressive  height  of  the  buildings.  He  suggested  that  in 
order  to  secure  the  necessary  height  of  lamps  to  give  good 
distribution  from  the  flaming  arcs,  they  should  be  hung  on 
short  brackets  from  the  buildings  themselves.  It  was  sug- 
gested by  some  of  the  speakers  that  the  best  way  to  determine 
some  of  these  points  is  to  make  trial  installations.  Alder- 
man Francis  W.  Taylor,  chairman  of  the  Dearborn  Street 
lighting  committee,  at  the  close  of  the  discussion,  however,  ex- 
pressed himself  as  opposed  to  anything  not  a  uniform  system 
for  lighting  the  down-town  streets  of  Chicago.  He  thought 
that  illuminating  engineering  was  an  exact  enough  science  so 
that  engineers  should  be  able  to  fix  upon  the  best  system,  and 
that  then  the  various  improvement  associations  should  all  adopt 
the  same  plan.  This  seems  to  be  the  idea  of  the  various  asso- 
ciations at  the  present  time,  as  the  other  associations  are  waiting 
to  see  what  Dearborn  Street  adopts. 


December  Meeting  of  the  A.   I.   E.   E. 

At  the  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers, held  on  Dec.  3,  there  were  presented  three  papers  dealing 
with  the  generation  and  utilization  of  steam. 

A  paper  by  Mr.  Walter  S.  Finlay  discussed  the  ratio  of 
heating  surface  to  grate  surface  as  a  factor  in  power-plant 
design.  The  author  stated  that  the  above  ratio  has  been  given 
a  fixed  value  based  on  the  production  of  the  maximum  useful 
effect.  It  seems  that  there  has  been  hitherto  an  undue  sub- 
ordination of  total  plant  costs  to  maximum  efficiency  in  beat 
transformation. 

Lately,  the  opinion  has  been  ad-.anced  that  considerable 
increase  in  output  can,  without  great  sacrifice  in  economy,  be 
obtained  by  proportional  increase  in  the  grate  area.  This  idea 
is  based  upun  the  possibility  that  combustion  and  heat  distri- 
bution and  transfer  could  be  much  improved  under  the  new 
conditions,  when  in  increasing  the  grate  area  careful  attention 
is  given  to  details  of  design  most  conducive  to  these  features. 
Other  conditions  being  favorable,  and  with  a  belief  in  the 
correctness  of  this  theory,  a  second  stoker  was  added  to  each 
of  the  18  boiler  furnaces  in  the  Fifty-ninth  Street  plant  of  the 
Interborough  Rapid  Transit  Company,  in  Xew  York.  Such 
a  design  gave  the  possibility  of  operating  within  the  range  of 
the  original  single-stoker  boiler  together  with  the  higher  range 
of  the  double  stoker. 

The  second  stoker,  which  was  installed  below  the  mud-drum, 
has  an  area  of  about  80  per  cent  of  that  of  the  original  stoker. 
The  lower  stoker  is  constructed  practically  within  a  so-called 
"Dutch  oven."  The  two  stokers  can  be  operated  with  only  a 
little  more  complication  than  existed  in  the  single  type.  Tests 
showed  that  the  double-stoker  operation  covers  the  entire  range 
of  the  single-stoker  operation  and  adds  an  increase  of  output 
proportionate  to  its  larger  grate  surface,  with  only  a  slight  loss 
in  economy,  and  that  an  increase  of  71  per  cent  in  output  was 
.Ti-complished  with  no  loss  in  economy. 
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The  author  showed  that  in  the  case  of  a  plant  costing  $125 
per  kilowatt  of  equipment,  including  turbo-gerferators  and 
boilers  equipped  with  stokers,  the  following  saving  might  t^e 
effected  by  the  use  of  double  grates:  First  cost,  19.6  per  cent; 
total  plant  charges,  from  5.64  per  cent  at  loo-per  cent  load 
factor  to  7.54'  per  cent  at  50-per  cent  load  factor.  In  the  case 
of  a  $150  plant  the  savings  would  be  as  follows:  First  cost, 
20.8  per  cent  saving ;  total  plant  charges,  from  7.06  per  cent  at 
loo-per  cent  load  factor,  to  9.26  per  cent  at  50-per  cent  load 
factor.  He  concluded  that  the  remarkable  effect  that  the  grate 
area  and  heating  surface  ratio,  when  furnace  design  is  care- 
fully considered,  may  have  upon  first  cost  and  total  annual 
costs  of  a  plant,  should  certainly  place  this  particular  feature 
well  up  m  the  list  of  subjects  for  careful  investigation  and 
should  make  it  a  point  of  primary  and  fundamental  considera- 
tion in  advanced  design. 

A  paper  by  Mr.  Henry  W.  Wait  described  the  results  obtained 
with  an  exhaust-steam  turbine  plant  at  the  Wisconsin  Steel 
Company's  Mill  at  South  Chicago.  The  turbine  uses  the  ex- 
haust steam  from  a  reversible  engine  which  drives  the  blooming 
rolls.  The  steam  passes  first  to  the  receiver  which  absorbs  the 
shocks  of  steam,  thence  to  the  steam  accumulator,  and  from 
there  to  the  turbine  and  condenser. 

The  accumulator,  or  regenerator,  is  a  very  interesting  piece 
of  apparatus,  and  is  virtually  the  same  as  the  more  recent 
Rateau  regenerators  built  in  Europe.  It  acts  as  a  heavy  fly- 
wheel, absorbing  or  giving  up  energy  in  accordance  with  the 
requirements.  When  the  engine  is  running,  the  exhaust  steam 
comes  from  the  engine  through  the  receiver  and  is  delivered  to  a 
number  of  pipes  immersed  in  the  water  in  the  regenerator. 
These  pipes  or  ducts  are  perforated  with  a  number  of  small 
holes,  spraying  the  steam,  so  to  speak,  in  through  the  mass  of 
the  water  in  the  regenerator.  A  greater  or  less  proportion  of 
steam  is  condensed  in  passing  through  the  water  and  gives  up 
heat  to  the  mass  of  water  in  the  regenerator.  It  is  usual  to 
operate  the  regenerators  at  about  atmospheric  pressure.  In 
other  words,  the  steam  coming  to  the  regenerator  will  usually 
have  a  temperature  of  212  deg.  F.  and  will  tend  to  heat  the 
water  to  just  that  temperature.  If  the  engine  stops  and  the 
supply  of  e.xhaust  steam  discontinues,  there  is  a  large  mass  of 
water  heated  to  212  deg.  F.,  and  if  there  is  a  continuous  load 
on  the  turbine,  the  flow  of  steam  through  the  turbine  to  the 
condenser  will  tend  to  make  the  pressure  fall  off  slightly  in 
the  regenerator,  and  212  deg.  F.  will  then  be  slightly  above  the 
boiling  temperature  of  water  at  this  lower  pressure,  so  that  the 
mass  of  water  begins  to  give  off  steam  and  to  act  like  a  boiler 
running  at  approximately  atmospheric  pressure.  If,  now,  the 
engine  starts  again,  steam  will  be  delivered  to  the  accumulator 
at  a  temperature  slightly  above  that  to  which  the  water  has 
fallen,  due  io  the  cooling  effect  of  the  evaporation  of  the  steam 
for  supplying  the  turbine,  and  the  mass  of  water  will  again 
absorb  heat  from  the  exhaust  steam. 

In  actual  practice  it  is  more  convenient  to  run  the  regenerator 
at  a  pressure  of  a  pound  or  two  above  the  atmosphere,  as  in 
this  case  the  piping  is  not  under  vacuum  so  that  so  much  care 
does  not  have  to  be  exercised  to  avoid  air  leaks.  However,  in 
certain  cases,  it  is  desirable  to  run  below  atmospheric  pressure. 
In  this  way  the  power  of  the  primary  engine  may  be  augmented 
by  letting  it  operate  at  a  partial  vacuum.  Plants  are  actually 
running  with  a  delivery  pressure  to  the  turbines  as  low  as  6 
lbs.  below  atmosphere.  .\t  the  Wisconsin  Steel  Company's 
plant,  during  normal  operation,  the  pressure  ranges  from  about 
one  to  two  pounds  above  atmosphere;  when  the  engine  is  ex- 
hausting heavily  it  runs  up  to  about  three  pounds.  The  lower 
limit  of  pressure,  when  the  reducing  valve  opens,  is  about 
atmosphere. 

The  primary  engine  operates  at  an  average  indicated  horse- 
power of  loio  when  actually  running;  if  the  total  energy  in 
one  hour  were  disli'ibuted  evenly  over  the  hour,  the  average 
indicated  horse-power  would  be  820.  The  turbine  is  of  the 
Rateau  type,  direct-connected  to  a  continuous-current  generator 
of  the  commutating-pole  type.  The  condenser  and  air  pump 
are  of  standard  type. 


During  three  months  when  the  steel  plant  was  running  at 
nearly  full  rating,  the  turbine  delivered  an  average  of  188,300 
kw-hours  per  month,  or  51  per  cent  of  the  total  possible 
kw-hours  if  run  at  its  rated  load  the  entire  time.  The  operat- 
ing expenses  are  at  the  following  rates,  based  on  the  above 
output :  Oil,  waste,  etc.,  0.002  cents  per  kw-hour ;  attendance, 
0.074  cents  per  kw-hour;  maintenance  and  miscellaneous,  o.oii 
cents  per  kw-hour;  total  operating,  0.087  cents  per  kw-hour; 
fixed  charges,  0.212  cents  per  kw-hour;  total  cost  of  energy, 
0.299  cents  per  kw-hour. 

The  fixed  charges  are  figured  on  the  basis  of  a  cost  of  $80 
per  kilowatt.  Interest,  depreciation,  etc.,  are  allowed  for  at 
12  per  cent.  Xothing  is  allowed  for  superintendence,  as  no 
additional  force  is  required  for  this  item.  The  cost  being  made 
up  so  largely  of  fixed  charges,  it  varies  very  markedly  with  the 
load-factor.  In  fact,  if  the  plant  is  run  24  hours  a  day,  the 
lubrication,  attendance,  and  maintenance  are  affected  to  only  a 
slight  extent  by  the  amount  of  load,  so  that  they  have  almost 
the  same  effect  as  a  fi-xed  charge. 

A  paper  by  Mr.  C.  O.  Mailloux  gave  a  clear  description  of 
the  Westover  carbon-dioxide  recorder,  which  is  used  for  indi- 
cating the  percentage  of  carbon-dioxide  in  the  flue  gases  of  a 
boiler  plant,  and  thus  serves  as  a  means  of  preventing  those 
losses  of  fuel  which  migiit  be  termed  avoidable.  A  certain 
amount  of  gas  of  known  volume  is  passed  through  a  solution 
of  caustic  soda,  after  which  its  volume  is  again  measured  in 
percentage  of  the  original.  The  diminution  of  volume  is  at- 
tributable to  the  loss  of  carbon-dioxide  which  has  been  ab- 
sorbed by  the  caustic  soda.  The  latest  form-  of  the  device  is 
automatic  in  operation,  the  mechanism  being  driven  by  an 
electric  motor.  Continuous  separate  records  of  the  percentages 
of  carbon-dio.xide  for  any  number  of  furnaces  can  be  made  by 
means  of  a  single  system  of  gas  vessels,  when  the  desired  gas 
admission  valves  and  electrically-driven  recording  devices  are 
operated  in  the  proper  sequence. 

DISCUSSION. 

The  discussion  was  opened  by  Dr.  J.  A.  Holmes,  of  the  U.  S. 
Fuel  Testing  Department,  Washington,  D.  C,  who  stated  that 
during  the  10  years  from  1895  to  1905  there  were  consumed 
nearly  three  billion  tons  of  coal  in  the  United  States.  In  the 
mining  of  this  coal  nearly  50  per  cent  was  wasted,  and  of  the 
coal  w-hich  reached  the  furnaces  not  more  than  5  per  cent  of 
the  energy  was  converted  into  useful  work.  The  supply  of  coal 
is  limited,  and  hence  the  present  generation  should  carefully 
avoid  all  wastes. 

Prof.  Chas.  E.  Lucke  examined  carefully  the  results  reported 
by  Mr.  Findlay,  and  found  equal  boiler  efficiencies  for  single- 
stoker  and  double-stoker  operation  for  nearly  equal  rates  of 
combustion  per  sq.  ft.  of  grate  area  and  not  for  equal  quantities 
of  coal  burned  per  hour.  He  stated  that  the  efficiencies  of  two 
boilers  should  be  compared  only  on  equal  terms,  such  as  equal 
flue  gas  composition.  It  is  possible  that  the  results  reported 
by  Mr.  Findlay  can  be  attributed  to  changes  in  the  furnace 
operation,  such  as  alteration  in  the  rate  of  combustion  or  in 
the  draft  used. 

Mr.  Albert  A.  Cary  discussed  the  various  improvements  that 
may  be  introduced  into  the  construction  and  operation  of 
furnaces  and  boilers.  He  stated  that  this  large  field  has  been 
only  slightly  entered.  There  is  room  for  a  considerable  change 
in  the  present  view  of  the  ratio  of  grate  surface  to  heating 
surface.  Locomotive  practice  is  far  ahead  of  stationary  boiler 
practice.  While  stationary  boiler  furnaces  are  burning  from 
15  to  30  lbs.  of  coal  per  hour  per  sq.  ft.  of  grate,  locomotives 
are  burning  from  50  to  100  lbs.  of  coal  per  hour  per  sq.  ft. 
of  grate,  and 'while  stationary  boilers  are  evaporating  from  3 
to  6  lbs.  of  water  per  hour  per  sq.  ft.  of  heating  surface,  loco- 
motives are  evaporating  from  6  to  15  lbs. 

Mr.  J.  P.  Sparrow  stated  that  the  New  York  Edison  Company, 
in  conducting  tests  at  high  rates  of  combustion,  had  burned  as 
much  as  44  lbs.  of  coal  per  hour  per  sq.  ft.  of  grate  surface. 
The  tests  showed  that  while  there  is  a  falling  off  of  combined 
efficiency  M  high  rates  r>f  evaporation,  the  decrease  in  efficiency 
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is  not  serious,  if  the  higher  rate  is  m.-[intained  only  at  time  of 
peak'  load. 

Mr.  J.  E.  Moultrop  expressed  the  opinion  that  better  results 
would  have  been  obtained  with  the  single-stoker  arrangement 
if  more  coal  had  been  used,  and  especially  if  the  furnace  had 
been  re-designed  with  considerably  larger  grate  area.  This  plan 
is  the  one  thai  is  being  adopted  by  the  Edison  Electric  Illumi- 
nating Company,  of  Boston;  it  eliminates  the  disadvantage  of 
having  two  firemen  working  at  opposite  ends  of  a  boiler. 

Mr.  W.  F.  Wells  said  that  in  the  Sixty-sixth  Street  station 
of  the  Brooklyn  Edison  Company  the  grates  were  originally 
installed  with  a  ratio  of  heating-to-grate  area  of  68  to  i,  but 
recently  the  fronts  on  the  furnaces  were  extended  and  grates 
enlarged,  giving  a  ratio  of  53  'o  I.  There  was  obtained  an 
increased  efficiency  of  14  per  cent. 

Mr.  W.  T.  Ray  and  Henry  Kreisinger,  of  the  U.  S.  Geological 
Survey,  ventured  the  prediction  that  in  10  years  there  will  be 
in  successful  operation  boilers  doing  several  times  as  much  work 
as  at  present  per  cu.  ft.  of  space  occupied  and  per  dollar 
invested,  and  perhaps  simultaneously  with  a  much  higher 
efficiency  of  conversion  from  coal  energy  to  steam  energy. 
There  seems  to  be  no  reason  why  boilers  cannot  be  so  designed 
as  to  yield  several  times  as  much  steam  per  sq.  ft.  of  heating 
surface  as  they  now  do,  and  ,vith  a  considerable  increase  in 
economical  operation,  provi^'.-d  forced  draft  or  induced  draft  is 
used.  Mr.  F.  V.  Hinshaw  remarked  that  of  all  fields  for  improve- 
ment in  generating  station  work,  the  most  promising  is  the 
boiler  plant.  To  accomplish  the  desired  results,  careful  study 
of  the  furnace  and  boiler  in  action  is  required.  The  invention 
of  practical  carbon  dioxide  recording  instruments  has  been  a 
great  help  in  this  work.  The  determination  of  temperatures 
in  various  parts'of  the  furnace  is  an  important  matter;  and  the 
thermoelectric  pyrometer  has  great  possibilities  of  value  for  this 
purpose.  Instruments  for  steam  metering  are  also  worthy  of 
more  attention  than  seems  to  have  been  accorded  to  them  by 
power  station  engineers. 

In  discussing  Mr.  Wait's  paper,  Mr.  Francis  Hodgkinson 
pointed  out  that  low-pressure  turbines  are  applicable  for  work- 
ing not  only  in  conjunction  with  non-condensing  reciprocating 
engines  in  which  the  steam  expansion  is  incomplete,  but 
also  in  conjunction  with  engines  designed  for  operat- 
ing condensing.  One  very  obvious  reason  for  the  bene- 
ficial results  of  low-pressure  turbines  is  due  to  the  large 
temperature  drops  as  low  steam  pressures  are  reached,  which 
in  the  low-pressure  cylinder  of  the  reciprocating  engine  are 
harmful  because  of  condensation  and  re-evaporation  as  the 
cycles  are  reversed,  which  objectionable  condition  does  not  exist 
in  the  low-pressure  turbine. 

Mr.  J.  R.  Bibbins  stated  tliat  low-pressure  turbine  application 
resolves  itself  into  two  general  classes.  Firstly,  those  in  which 
the  turbine  is  unable  to  use  exactly  the  same  quantity  of  steam 
delivered  by  the  primary  motor,  as  in  the  case  of  the  rolling- 
mill  engine  discussed  by  Mr.  Wait ;  and  secondly,  those  in 
which  the  turbine  utilizes  all  of  the  steam  from  the  primary 
motor  and  hence  operates  in  some  respects  as  the  low-pressure 
cylinder  6i  a  compound  or  triple-expansion  system,  such  as  the 
case  of  a  non-condensing  electric  unit,  with  which  the  turbo- 
generator may  be  operated  in  electrical  parallel  without  the  use 
of  a  turbine  governor. 


Tungsten  Lamp  Patent. 

.\  patent  issued  Dec.  3  to  Mr.  John  Allen  Heaney  relates  to  a 
tungsten  lamp,  the  peculiarity  of  which  consists  in  the  use  of  a 
plurality  of  tungsten  filaments  in  the  form  of  haij-pins  in  series, 
and  each  filament  supported  at  the  loop  by  a  fine  spiral  spring. 
The  application  for  the  patent  was  filed  Jan.  5,  ipos,  and  the 
specification  refers  to  another  application  filed  Dec.  29,  1904, 
in  which  is  disclosed  the  use  of  tungsten  and  other  refractory 
materials  for  making  incandescent  lamp  filaments.  It  is  stated 
to  be  impossible  to  wind  a  tungsten  filament  back  and  forth  on 
a  spiral,  as  is  done  in  the  tantalum  lamp;  for  this  reason  a 
plurality    of    individual    filaments    are    connected    in    series    by 


conducting  supports,  which,  however,  are  of  such  current-carry- 
ing capacity  that  they  remain  practically  cold.  Since  only 
d«nse  and  homogeneous  pure  tungsten  filaments  can  be  worked 
at  high  efficiency,  and  since  such  filaments  have  a  high  specific 
conductivity,  the  inventor  found  it  necessary  not  only  to  mount 
a  plurality  of  such  filaments  in  the  form  of  hairpins  in  series 
.  within  the  bulb,  but  also  to  make  the  filaments  of  extremely 
small  cross-seJtion  in  order  that  the  lamp  containing  them  may 
l)e  operated  upon  ordinary  commercial  voltages,  such  as  no 
volts.  Furthermore,  owing  to  the  plasticity  of  the  tungsten 
filament  when  in  use  and  its  brittleness  when  cold,  means  must 
be  provided  which  will  allow  the  filament  to  be  supported  with- 
out undue  strain  in  the  desired  position,  and  this  is  accom- 
plished by  the  use  of  a  resilient  support  at  the  loop  of  the  fila- 
ment. The  patent  includes  a  description  in  much  detail  of  the 
process  of  manufacture  of  the  tungsten  filament. 


CURRENT  NEWS  AND  NOTES. 


NEW  YORK  LIGHTIXC— Bids  were  opened  on  Dec.  10 
by  Commissioner  John  H.  O'Brien  for  the  lighting  of  New 
York  City  next  year.  No  bids  were  received  for  supplying  gas, 
but  the  city  will  pay  75  cents  a  looo  cu.  ft.  pending  the 
decision  of  the  courts  in  the  suit  of  the  city  against  the  gas 
companies.  In  the  main  the  bids  for  furnishing  electricity 
were  the  same  as  for  the  present  year.  Arc  lamps  will  cost  the 
city  $100  each  for  the  first  5000  lamps  and  $95  for  each  addi- 
tional lamp.  Eventually,  when  the  number  reaches  "ooo,  the 
price  of  all  such  lamps  per  year  will  be  $95  each.  Incandescent 
lamps  will  cost  $22.50  each  all  over  the  city;  energy  for  heat 
and  other  purposes,  from  714  to  10  centts  a  kw-hour,  and  energy 
for  motors,  6  cents.  The  city's  light  bill  this  year  will  be  be- 
tween $3,500,000  and  $4,000,000. 


PORTLAND,  ORE.,  LIGHTING.— K  report  and  estimate  of 
expenses  of  the  city  lighting  department  has  been  submitted  to 
Mayor  Lane,  of  Portland,  Ore.,  by  Thomas  G.  Greene,  D.  A. 
Pattulo  and  M.  A.  Fleischner,  of  the  E.xecutive  Board.  It 
favors  a  municipal  plant  for  Portland.  About  $100,000  yearly 
is  required  to  pay  for  electric  light  furnished  by  the  Portland 
Railway,  Light  &  Power  Company.  As  the  municipality  grows, 
the  report  states,  the  expense  of  this  department  will  increase. 
In  view  of  this  fact,  the  committee  suggests  that  it  would  be 
well  to  investigate  conditions,  with  the  object  of  establishing  a 
lighting  plant,  from  power  furnished  by  Bull  Run  River.  The 
report  of  the  committee  states  that  Portland  is  a  poorly  lighted 
city  at  present,  and  recommends  at  least  75  additional  arc  lamps 
in  various  sections  for  next  year.  The  contract  with  the  Port- 
land Railway,  Light  &  Power  Company  will  terminate  Dec.  31, 
1908,  and  the  committee  believes  it  would  be  wise  to  have  im- 
mediate action,  looking  toward  the  erection  of  a  municipal 
plant,  so  as  to  avoid  renewing  the  present  contract. 


CENTRAL  STATION  ACCOUNTING.  — Commissioner 
Maltbie  of  the  Public  Service  Commission  and  representatives 
of  the  vraious  lighting  companies  in  and  around  New  York 
City  held  a  conference  on  Dec.  10  on  the  question  of  a  uni- 
form system  of  accounts  and  a  special  form  of  annual  report. 
Robert  A.  Carter,  vice-president  of  the  Consolidated  Gas  Com- 
pany, and  Henry  M.  Edwards,  auditor  of  the  Edison  Company, 
did  most  of  the  talking  for  the  companies,  while  .\dna  F. 
Weber,  chief  statistician  of  the  commission,  aided  Mr.  Maltbie. 
It  developed  that  the  companies  were  anxious  to  agree  on  a 
uniform  system  of  accounts,  and  that  the  National  Electric 
Light  Association  had  taken  the  matter  up  and  appointed  a 
committee  to  devise  a  plan.  On  the  question  of  a  time  for  making 
an  annual  report  there  was  some  difference  of  opinion;  the 
commissioner  favoring  the  middle  of  the  prear  rather  than  the 
end,  so  that  the  companies'  reports  could  be  incorporated  in  the 
commission's  annual  report.  The  companies  favored  the  end 
of  the  year,  as  their  own  reports  were  made  up  then  and  their 
books  balanced,  so  that  much  extra  labor  would  be  saved. 
The  conference  adjourned,  subject  to  call,  without  a  decision. 
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DOUBLE  OVERHEAD.— Tht  local  authorities  of  Richmond, 
Va.,  have  refused  to  order  the  Virginia  Passenger  &  Power 
Company  to  put  in  a  double,  instead  of  the  single,  overhead 
system,  now  in  use,  and  have  ordered  instead  the  protection 
of  the  water  mains,  etc.,  by  thorough  and  complete  railbonding. 


TRANSIT  IXSPECTORS.— The  Public  Service  Commission 
in  the  First  \ew  York  District  has  reported  to  the  Civil  Service 
Commission  the  appointment  of  27  transit  inspectors  at  an 
annual  salary  of  $1,200.  In  transmitting  the  notice  of  appoint- 
ments. Secretary  Whitney  said :  "On  the  whole,  I  want  to  con- 
gratulate the  commission  upon  the  exceptionally  good  men  that 
were  turned  out  by  this  examination.  The  men  that  we  have 
so  far  appointed,  to  my  mind,  are  a  remarkable  set  of  men, 
and  I  know  that  it  is  an  unexpected  gratification  to  our  com- 
mission that  they  were  able  to  obtain  good  men  at  the  salary 
offered." 


THE  GOLDFIELD  STRIKE.— .\d\ices  from  Goldfield, 
Nev.,  of  Dec.  14,  state  that  electricians,  engineers  and  car- 
penters in  the  employ  of  the  Nevada-California  Power  Com- 
pany, all  of  whom  are  members  of  the  local  union  affiliated 
with  the  American  Federation  of  Labor,  have  returned  to 
work  under  the  agreement  reached  between  the  Federation 
officers  and  the  Mine  Owners'  Association.  _This  involves  a 
10  days'  truce  at  the  old  wage  scale  pending  the  preparation 
of  a  new  scale.  The  wife  of  a  miner  who  deserted  the  West- 
ern Federation  and  returned  to  work  was  badly  beaten  by  union 
pickets.  She  had  been  boarding  some  of  the  workmen  and  had 
openly  expressed  antipathy  to  the  Western  Federation.  Xo 
arrests  have  been  made,  as  only  those  have  any  right  to  a 
personal  opinion  in  Goldfield  who  are  in  sympathy  with  the 
local  despots. 


DAMASCUS  DYNAMOS.— A  well-known  .\merican  writer. 
Dr.  Henry  van  Dyke,  explored  the  oldest  living  city  in  the 
world,  Damascus,  in  his  recent  trip  in  the  Orient,  and  found 
it  as  much  the  "typical  city  of  the  Orient"  as  New  York  is  of 
the  Occident.  It  has  electric  lamps  and  trolley-cars,  but,  as  Dr 
van  Dyke  explains,  in  the  January  number  of  Harper's  yiaga- 
zine,  these  modern  innovations  no  more  alter  its  Oriental  char- 
acter than  a  bead  necklace  would  alter  the  Venus  of  Milo.  The 
people  seem  like  characters  out  of  the  "Arabian  Nights 
Entertainments,"  and  a  man  was  stabbed  to  death  not  50  ft. 
from  the  author  as  he  stood  near  the  Ottoman  Bank.  Dr.  van 
Dyke  was  surprised  to  meet  so  many  Arabians  who  had  been  in 
America,  and  one  citizen  of  Rashieya  remarked:  "You  fellows 
come  from  America?  What's  the  news  there?  Is  Bryan 
elected  yet?     I  voted  for  McKinley." 


INTERESTING  IF  TRUE.— There  have  been  made  lately 
some  extraordinary  statements  as  to  very  long-distance  wireless 
work,  that  were  not  afterwards  confirmed.  A  dispatch  from 
St.  Petersburg  of  Dec.  11  says;  "The  Kiev  station  of  the  wire- 
less telegraph  line  which  the  Russian  government  is  constructing 
to  connect  Sebastopol  with  St.  Petersburg,  has  succeeded  in 
picking  up  Marconi  trans-Atlantic  messages,  including  a  num- 
ber of  press  dispatches,  sent  from  the  American  side.  Messages 
transmitted  from  Paris  and  Casablanca  also  have  been  picked 
up.  The  wireless  system  employed  has  given  excellent  results. 
Mr.  Taft,  the  American  Secretary  of  War,  was  approached 
while  in  this  city  for  permission  to  install  wireless  communica- 
tion between  Shanghai  and  Manila.  The  distance  from  Glace 
Bay,  the  point  at  which  Marconi  wireless  messages  are  started 
for  Irelnad,  to  Keiv,  is  approximately  3,7SO  miles." 


A  CONDUCTING  HORSE.— It  is  well  known  that  the  horse 
is  very  sensitive  to  electrical  eflFects,  but  this  condition  has  not 
previously  been  utilized,  except  by  jockeys  and  gamblers,  in 
horse  races.  An  ingenious  device  by  which  the  horse  is  made 
a  part  of  an  electrical  circuit  has  been  reported  to  the  War 
Department  by  Lieut.  A.  C.  Knowles,  13th  Infantry,  at  Fort 
I  f-avcnworth,   who   has  been   making   test^   inirnflrd    to   permit 


telegraphic  and  telephonic  communications  between  mounted 
operators.  This  will  permit  the  mounted  operator  to  transmit 
messages  to  his  base  wherever  necessary  without  stopping  his 
horse  and  is  accomplished  by  placing  a  small  piece  of  copper, 
properly  connected  to  the  instrument,  against  the  animal's  body, 
thus  completing  a  ground  connection  through  the  horse's  hoof. 
Conversation  was  carried  on  without  difficulty  between  two  op-  1 
erators  separated  by  five  miles,  the  horses  standing  in  the  grass. 


GERMAN  STRAPHANGERS.— A  Marconi  wireless  mes- 
sage to  the  New  York  Times,  of  Dec.  14,  says :  "Another  Ameri- 
can .importation,  after  long  years  of  opposition,  has  fairly 
fought  its  way  into  .Germany — the  straphanger  for  street-car 
passengers  who  cannot  find  seats.  This  familiar  trans-Atlantic 
institution  will  be  introduced  for  the  first  time  on  the  new 
lines  of  the  Berlin  municipal  street  railway  system,  which  has 
proudly  announced  that  its  cars  will  be  of  the  'latest  up-to-date 
American  pattern,  including  cross-section  seats,  reversible,  ac- 
cording to  the  direction  the  car  is  traveling,  with  space  at  the 
rear  and  front  where  passengers  may  stand  and  hold  on  to 
straps.'  Hitherto  nobody  has  been  allowed  to  jam  his  way 
inside  a  German  street  car  after  the  seats  have  been  occupied. 
The  law  fixes  the  exact  number  of  six  as  the  limit  for  those 
who  may  stand  on  the  front  or  the  rear  platforms,  but  any 
conductor  who  allows  a  passenger  to  stand  inside  is  subject 
to  police  fines." 


LIGHTING  IN  RIO.— Deputy  U.  S.  Consul-General  Joseph 
J.  Slechta  writes  that  the  completion  of  the  large  power  plant 
which  is  being  constructed  some  40  miles  from  the  city  of  Rio 
de  Janeiro  will  greatly  facilitate  the  development  and  extension 
of  the  electric  tramway  system  of  the  Brazilian  capital,  and  it 
is  expected  that  it  will  also  bring  about  an  immediate  reduction 
in  the  price  of  electric  lighting,  both  public  and  private.  The 
charge  for  gas  is  about  8.4s  cents  per  cubic  meter.  Electricity 
for  ordinary  private  consumption  costs  for  lighting  purposes 
a  little  more  than  21  cents  per  kw-hour,  and  for  motor  purposes 
the  small  consumer  pays  as  high  as  ii>4  cents  per  kw-hour, 
the  charge  diminishing  to  a  minimum  of  perhaps  5  cents  per 
kw-hour.  The  city  pays  about  two-thirds  of  a  cent  per  lamp 
per  hour  for  its  gas  illumination  and  approximately  15  cents 
per  hour' for  its  electric  arcs.  Inasmuch  as  the  gas  supply  of 
the  city  is  controlled  by  the  same  corporation  which  furnishes 
electricity,  and  which  is  soon  to  have  the  advantage  of  an 
economically  operated  power  plant,  there  is  considerable  local 
interest  as  to  what  the  new  price  schedules  will  be. 


CHINESE  TELEGRAPH  TRAFFIC— Special  advices  from 
Pekin  state  that  the  policy  of  Japan  in  China  is  threatening  to 
bring  about  a  new  crisis  in  Manchurian  affairs,  and,  as  a  result 
of  the  course  pursued  by  the  Tokio  Government,  there  is  danger 
of  Russia's  canceling  the  Russo-Chinese  Telegraph  Convention 
signed  last  October.  The  failure  of  China  to  conclude  a 
corresponding  agreement  with  Japan  will  have  the  effect  of 
annulling  the  agreement  made  by  China  and  Russia  and  it 
may  result  in  a  Russo-Japanese  convention  under  the  terms 
of  which  China  will  be  excluded  from  the  Manchurian  telegraph 
traffic  in  the  same  way  that  the  Russo-Japanese  postal  agree- 
ment resulted  in  the  possession  of  the  Manchurian  postal 
service  by  these  two  powers.  Japan  has  10  telegraph  stations 
in  Manchuria  in  violation  of  the  treaty,  and  she  has  also  com- 
mitted, it  is  asserted,  other  acts  of  aggression.  The  Tokio 
Goverjimcnt  maintains  that  China  should  concede  its  original 
demands:  these  embrace  the  recognition  of  the  stations  outside 
the  railroad  zone  and  the  independence  of  the  entire  system  of 
communication,  the  waiving  of  telegram  royalties,  the  recogni- 
tion of  the  Dalny-Sasebo  cable,  the  granting  of  cable  rights 
between  Dalny  and  Chcfoo,  and  special  rates  on  the  Chinese 
connecting  lines ;  this  last  is  a  special  privilege.  In  connection 
with  this  dispute  it  is  interesting  to  note  that  the  powers  have 
persistently  discouraged  China  from  expecting  any  intervention 
in  the  premises,  China's  plight  in  Manchuria  is  aggravated  by 
the  commercial  distress  due  to  the  lack  of  Chinese  currency. 
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DARK  BORDEAUX.— Following  the  lighting  strike  at  Paris, 
there  has  been  a  similar  disagreeable  experience  at  Bordeaux. 
A  cable  dispatch  from  that  city  of  Dec.  13  says:  "The  city  is  in 
utter  darkness  as  the  result  of  a  strike  of  gas  men  and  em- 
ployees of  the  electric  light  company,  who  are  demanding  an 
increase  in  pay.  All  business  houses  have  been  compelled  to 
close  at  nightfall." 


ST.  LAWRENCE  WIRELESS.— \J.  S.  Consul  Almar  F. 
Dickson,  of  Gaspe,  advises  that  on  Nov.  20,  the  Marconi  wire- 
less stations  along  the  northern  part  of  the  Gulf  of  St. 
Lawrence  were  closed  until  next  spring,  all  the  vessels  outward 
now  taking  the  southerly  course,  making  the  service  needless. 
The  five  stations  closed  are  located  at  Belle  Isle,  Point  Amour, 
Point  Rich,  Point  au  Maurier  and  Heath  Point,  Island  of 
Anlicosti. 


WEATHER  AND  WIRES.— \  severe  storm  struck  both 
sides  of  the  Atlantic  last  week,  and  did  considerable  damage. 
In  England  there  was  a  very  general  interruption  of  telegraphic 
and  telephonic  traffic  and  messages  from  London  for  Paris 
came  by  way  of  New  York  in  large  numbers,  over  the  cable, 
as  direct  service  via  the  Channel  circuits  was  impossible.  In 
America,  various  districts  suffered  also  from  gales  and  snow 
storms  of  unusual  severity.  At  Lynchburg,  Va.,  the  Southern 
Bell  Telephone  Company  had  1200  telephones  out  of  service  on 
Dec.  14,  the  electric  light  and  street  railway  systems  were 
suspended,  and  the  region  around  was  encumbered  with  broken 
poles  and  wires.  In  like  manner  telegraph  and  telephone  wires 
suffered  through  Pennsylvania  and  Delaware;  lighting  systems 
were  cut  out  in  New  Jersey,  and  around  Albany,  Syracuse,  N. 
Y.,  and  Northern  New  York  towns,  trolley  lines  were  tied  up. 


CABLE  BURN-OUT  RECORDS.— Ut.  D.  VV.  Roper,  as- 
sistant operating  engineer  of  the  Chicago  Commonwealth  Edison 
Company,  gave  some  very  interesting  information  in  a  paper 
before  the  Western  Society  of  Engineers,  at  Chicago,  Dec.  13. 
on  "Unusual  Burn-outs  in  Underground  Cables."  Descriptions 
of  a  few  cable  burn-outs  of  considerable  inagnitude  were  given. 
In  some  of  these  burn-outs,  the  heat  of  the  arc  spread  the 
trouble  so  that  several  ducts  were  destroyed.  A  point  of  special 
note  was  made  that  the  burn-outs  from  internal  causes  of  9000- 
volt,  3-phase  cables  per  100  miles  in  use  have  been  steadily  on 
the  decrease  for  several  years.  It  is  also  remarkable  that  in 
this  9000-volt  system  which  has  been  growing  steadily  and  now 
aggregates  250  miles  of  cable,  only  one  internal  burn-out  has  been 
caused  by  a  bad  joint.  This  is  considered  a  remarkable  testi- 
monial to  the  skill  and  carefulness  of  the  joint  makers,  when 
it  is  remembered  under  what  adverse  conditions  they  must 
frequently  work. 


UNDERWRITERS'  ELECTRIC  ASSOCIATION.  — The 
annual  meeting  of  the  electrical  committee  of  the  Under- 
writers' National  Electric  Association  will  be  held  in  March, 
1908,  in  New  York  City.  The  day  and  place  of  the  meeting 
will  be  announced  later.  At  usual,  the  provisions  of  the  National 
Electrical  Code  as  they  now  exist  will  be  the  principal  matter 
for  consideration,  and  it  is  requested  that  any  desired  change 
in,  or  addition  to,  the  Code,  be  forwarded  to  C.  W.  Goddanl, 
secretary,  55  Kilby  Street,  Boston,  on  or  •before  Feb.  i,  1908, 
in  order  that  it  may  be  printed  in  the  bulletin,  and  the  com- 
mittee and  other  interested  parties  may  thus  have  opportunity 
to  consider  it  in  advance  of  the  meeting.  Final  action  on 
suggestions  not  received  in  season  for  consideration  by  the 
comitiittee  before  the  meeting,  can  only  be  taken  by  unanimous 
consent.  As  heretofore,  the  meeting  will  be  open  to  all  in- 
terested, and  such  persons  are  urged  to  be  present  and  give 
the  committee  the  advantage  of  their  experience  and  advice. 


new  pin  was  6  ins.  in  diameter  with  a  taper  of  1/64  in.  and  had 
to  be  fitted  tightly  into  the  disc,  which  was  5  ins.  thick  with  a 
i2-in.  shaft.  To  expand  the  disc  by  heating  it  with  blow  torches 
would  have  taken  too  long,  besides  making  a  dirty  and  unsatis- 
factory job.  Several  heating  units  formed  of  General  Electric 
6-lb.  flatiron  cores  were  grouped  around  an  iron  core  3^  ins. 
in  diameter  and  placed  in  the  6-in.  hole  in  the  crank  disc  In 
four  hours  after  the  current  was  turned  on  the  disc  had  ex- 
panded sufficiently  to  allow  the  crank  pin  to  slip  in.  Although 
the  heating  units  from  the  flatirons  were  at  about  white  heat 
all  of  'the  time,  they  were  not  injured  except  that  the  brass 
tubing  on  two  was  slightly  melted  in  one  place.  The  heating 
units  were  replaced  in  the  flatirons,  and  have  since  been  in  use 
for  the  last  three  months,  one  of  them  being  in  a  laundry 
where  their  active  service  averages  40  hours  each  week.  The 
man  who  thought  of  this  novel  and  ingenious  use  remains  un- 
known to  fame,  but  with  such  originality  ought  to  be  "heard 
from  again." 


THE  ECONOMIC  WASTE  OF  ACCIDENTS.— A  friend 
of  the  American  Museum  of  Safety  Devices  and  Industrial 
Hygiene  has  offered  a  prize  of  $100  for  the  best  essay  on  the 
Economic  Waste  of  Accidents.  The  committee  of  award  con- 
sists of  Richard  Watson  Gilder,  George  Gilmour  and  W.  H. 
Tolman.  Professor  F.  R.  Hutton,  past  president  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  is  the  chairman  of  the 
committee  on  admission  of  exhibits  for  the  American  Museum 
of  Safety  Devices  and  Industrial  Hygiene,  which  occupies  the 
entire  fifth  floor  at  231  West  Thirty-ninth  Street,  New  York. 
The  museum  desires  exhibits  of  devices  and  processes  for 
safeguarding  life  and  limb  in  connection  with  wood-working 
machinery,  railway  and  marine  transportation,  mining  and  agri- 
culture, manufacturing  of  all  kinds.  One  exhibit  already  con- 
sists of  specimens  of  50  different  kinds  of  dusts  illustrating  the 
occupational  diseases;  accompanying  each  is  the  photograph,  a 
microscopic  section  of  the  lungs,  showing  the  effect  on  the 
worker  of  coal,  iron,  brass,  steel,  wood  and  other  dusts.  There 
arc  also  wax  models  of  lungs  and  hands  illustrating  those 
occupational  diseases  which  attack  the  bone=  and  skin.  All 
exhibits  accepted  by  the  committee  on  exhibits  will  be  eligible 
for  the  gold  medal  offered  by  the  Scientific  American  for  the 
best  device,  exhibited  at  the  museum,  for  safeguarding  life  and 
limb.  All  inquiries  regarding  exhibits  should  be  sent  to  Dr. 
W.  IL   Toliuan,  Director,  231  West  Thirty-ninth  St.,  New  York. 


NOVEL  USE  OF  FLATIRONS.— The  necessity  arose  re- 
cently in  a  steam  power  plant  to  replace  a  crank  pin  on  the 
pressure  side  of  a  500-hp  cross-compound  Russell  engine.    The 


SERVICE  COMMISSION  EXPENSES.— There  has  been 
considerable  criticism  of  the  heavy  expenses  of  the  Public 
Service  Commission  of  the  First  New  York  district,  amounting 
already  to  far  above  $1,000,000  per  year.  Chairman  Willcox 
says :  "It  must  be  understood  that  the  Public  Utilities  Commis- 
sion has  assumed  the  duties  of  the  R;:pid  Transit  Commission, 
the  Gas  Commission  and  the  State  Railway  Commission,  so  far 
as  the  latter  affect  this  city.  Printed  statements  of  our  pro- 
posed expenditures  have  been  erroneous.  Most  of  our  payroll 
is,  for  instance,  for  our  staff  of  engineers,  and  not  for  clerical 
work,  as  has  been  suggested.  We  are  asking  of  the  Board  of 
Estimate  $1,095,000,  and  with  the  $91,000  which  the  state  will 
pay,  we  are  spending  $1,187,000.  Now  the  last  budget  of  the 
Rapid  Transit  Commission  was  something  like  $800,000,  which 
the  Board  of  Estimate  readily  granted.  Our  budget  is 
$1,095,000,  only  a  trifle  more,  when  one  considers  that  we  have 
succeeded  to  the  duties  of  the  old  Rapid  Transit  Commission 
as  well  as  those  of  the  Gas  and  State  Railway  Commissions. 
In  regard  to  the  item  of  $25,000  for  advertising,  I  can  only 
say  that  we  must  print  advertisements  for  bids,  with  specifica- 
tions, which  require  columns  in  the  daily  newspapers.  We  are 
at  work  now  on  the  Fourth  Avenue  Subway  of  23  miles,  and 
this  requires  a  great  deal  of  advertising.  Since  the  inception 
of  the  Public  Utilities  Board  we  have  issued  600  orders  in 
answer  to  complaints.  We  ask  for  $125,000  as  extra  charge 
for  employees,  and  this  covers  the  expense  of  inspectors  to  in- 
vestigate complaints  regarding  traffic  during  rush  hours  and 
later  in  the  evening." 
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Hydro-Electric    Transmission    Plant  of   the 
Rockingham  Power   Company. 

By  J.  S.  ViEHE. 

THE  site  of  the  hydro-electric  plant  of  the  Rockingham 
Power  Company  is  located  on  the  Yadkin  River  at  a 
point  about  7  miles  northeast  of  the  town  of  Rocking- 
ham, X.  C,  and  16  miles  north  of  the  boundary  line  between 
Xorth  and  South  Carolina.  With  a  50- ft.  dam,  the  total- power 
for  delivery  to  customers  is  22,500  kilowatts  II  hours  per  day, 
as  calculated  from  government  reports.  Besides  this  power 
there  is  a  large  amount  available  from  six  to  nine  months  out 
of  the  year,  which  can  be  used  in  those  industries  where  the 
cost  of  energy  is  of  vital  importance  and  continuous  operation 
for  the  entire  year  is  not  essential.  About  11,250  kilowatts  is 
available  every  day  in  the  year,  known  as  "A"  power,  and 
11,250  kilowatts  is  available  90  per  cent  of  the  time,  and  known 
as  "B'  power. 

The  market  for  the  energy  is  located  in  a  very  fertile  section 
of  the  cotton  belt  served  by  the  main  lines  of  the  Seaboard  and 
Atlantic  Coast  Line  Railroads.  The  various  towns  are  so 
located  as  to  be  economically  supplied  by  two  main  trans- 
mission lines.  One  of  these  is  to  be  carried  from  the  power 
house  to  Wilmington,  a  distance  of  no  miles,  at  which  point 
it  is  expected  that  5000  horse-power  will  be  taken  as  soon  as  the 


supply  and  enjoying  all  the  benefits  of  greater  production. 
The  general  layout  of  the  development  as  it  will  appear  when 
completed  is  shown  in  an  accompanying  engraving  from  a 
lithograph  which  was  prepared  from  plans  to  indicate  the  gen- 
eral appearance  and  relation  of  the  dam,  power  house,  head 
water,  etc.  At  the  point  selected  for  the  dam  there  is  a  hill 
on  each  side  of  the  river,  between  which  the  main  dam,  1420  ft. 
long,  is  carried.  The  dam,  of  •concrete  and  large  ballast  stone,  is 
50  ft.  high,  10  ft.  thick  at  the  top  and  50  ft.  thick  at  the  base. 
The  up-stream  face  is  vertical,  the  down-stream  side  being 
curved  to  give  a  long  toe.  The  dam  is  built  in  a  straight  line 
from  shore  to  shore,  and  this  entire  length  is  used  as  a  roll- 
away  to  carry  off  large  volumes  of  water  during  freshets.  The 
pondage  will  extend  up-stream  about  7  miles,  giving  an  area  of 
water  of  approximately  2500  acres. 

POWER   HOUSE. 

It  will  be  noted  from  Fig.  i  that  the  power  house  is  not  lo- 
cated in  the  main  stream,  but  that  the  head-water  is  carried 
around  a  hill  in  a  canal  to  the  power  house.  This  canal  is  a 
natural  one,  requiring  only  a  small  amotmt  of  excavation  to 
give  sufficient  passage  for  the  water.  By  this  method  of  de- 
velopment, the  power  house  is  protected  from  floods,  and  in 
this  particular  case  a  certam  amount  of  head  is  gained  by  rea- 
son of  rapids  between  the  dam  and  the  point  where  the  tailrace 
enters  the  river.     At  the  end  of  this  canal  is  placed  the  head- 


>IG.     1. — HVUKO-JiLECTRIC    TR.\.N'SMIjilOX     STATION     OF    THE    ROCKINGHAM    POWER    CO.MPANV    AT    ROCKINGHAM,    N.    C. 


plant  is  put  in  operation,  and  that  this  load  will  increase  to 
10,000  horse-power  in  a  few  years.  The  route  of  the  line  is 
near  and  parallel  to  the  Seaboard  Air  Line  track  to  Wilmington, 
thus  being  near  all  the  towns  on  the  railroad.  This  line  is  to 
serve  the  Scotland  Mill  400  horse-power  and  the  Dickson  Mill 
200  horse-power  at  Laurinburg,  X.  C,  and  about  1400  horse- 
power to  the  Dresden,  Lumbcrton  and  Xational  Mills,  at  Luni- 
bcrton,  X.  C,  besides  the  energy  lor  lighting  circuits  in  these 
towns,  as  well  as  many  others  located  along  and  in  the  im- 
mediate vicinity  of  the  line.  The  second  line  will  have  its  main 
points  of  delivery  at  Rockingham,  McColl.  Bennettsville,  Dar- 
lington and  Ilartsville,  furnishing  1400  horse-power  to  mills  in 
Rockingham,  1600  horse-power  to  the  ^^arlboro  Cotton  Mills  at 
McColl  and  Bennettsville,  2000  horse-power  to  the  Darlington 
Manufacturing  Company,  1500  horse-power  to  the  Hartsvillc 
Cotton  Mill,  and  2300  horse-power  to  the  Carolina  Fibre  Com- 
pany, besides  energy  for  lamp  and  motor  circuits  in  the  various 
towns.  The  majority  of  the  mills  are  at  present  driven  by 
steam,  for  which  reason  it  is  being  found  that  there  is  a  con- 
siderable demand  for  secondary,  or  "B,"  power,  the  mills  using 
the  latter  being  so  arranged  that  steam  power  can  be  used  in 
case  the  power  company  is  unable  to  furnish  electrical  energy 
owing  to  low  water. 

The  primary,  or  "A,"  power  is  used  largely  for  the  supply 
of  public  service  corporations,  who  are  either  unable  or  un- 
willing to  provide  both  steam  and  electrical  equipments.  A 
number  of  mills  also  take  this  energy,  thus  obtaining  a  reliable 


gate  wall,  through  which  the  feeders  for  the  various  water- 
wheels  are  carried.  Just  below-  the  head-gate  wall  is  the 
power  house,  of  brick,  built  on  arches  of  concrete.  The  power 
house  is  designed  to  contain  six  three-phase,  6o-cyc!e,  4000- 
volt,  3000-kw  alternators  and  transformers  for  raising  the 
potential  from  4000  to  60,000  volts.  The  transformers,  as  well 
as  all  high-tension  apparatus,  are  to  be  placed  in  fireproof  com- 
partments. All  switches  are  operated  electrically  from  a  central 
bench-board,  thus  putting  the  entire  control  of  the  station  in 
the  hands  of  one  man.  The  generator  room  is  260  ft.  x  100  ft. 
and  40  ft.  high,  and  the  portion  used  for  transformers,  control- 
ling apparatus,  etc.,  is  160  ft.  x  75  ft.  and  40  ft.  high  with  three 
floors.  Fig.  2  shows  the  general  arrangement.  .\  traveling 
crane,  running  the  entire  length  of  the  building  and  operated 
electrically,  is  to  be  used  in  installing  the  machinery  and  also 
in  repairing  apparatus. 

The  transformers  are  looo-kw  water-cooled  units,  three 
connected  delta  and  delta  forming  a  group  for  each  3000-kw 
generator.  Normally,  the  station  will  be  operated  with  trans- 
former-generator units,  but  a  tic-bus  is  to  be  provided  so  that 
the  failure  of  a  certain  group  of  transformers  will  not  neces- 
sarily put  that  generator  out  of  commission. 

The  exciting  current   for  these  alternators  is  to  be  derive' 
from  three  150-kw,  220-volt  generators  driven  by  separate  watf 
wheels. 

The   first   installation   will  comprise  the   necessary  appa- 
for  three  3000-kw  alternators  or  one-half  the  contemplate 
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tion  equipment.  All  of  the  apparatus  will  be  furnished  and  in- 
stalled by  the  General  Electric  Company.  The  waterwheels 
are  of  the  inward-flow,  turbine  type,  furnished  by  the  S.  Morgan 
Smith  Company,  of  York,  Pa.  The  governors  will  be  of  the 
Lombard  type. 

TRANSMISSION  LINE. 

The  transmission  system,  as  at  present  laid  out,  comprises  a 
total  length  of  line  of  200  miles,  being  arranged  in  two  circuits 
as  noted,  one  running  to  Wilmington,  N.  C,  and  the  other  to 
Darlington  and  Hartsville,  S.  C.  On  account  of  the  grea; 
durability  of  steel,  and  the  small  increased  cost  of  steel  towers 
over  wooden  poles,  it  has  been  decided  to  use  galvanized  towers 
throughout  on  these  lines.  The  towers  are  of  the  standard 
windmill  fype,  55  ft.  to  the  highest  point,  where  the  ground 
wire  is  attached,  and  45  ft.  to  the  lowest  transmission  wire. 
The  towers  are  anchored  to  the  ground  by  means  of  extensions 
on  each  post.  These  anchor  pieces  are  of  angle  iron  with 
cross  pieces  at  the  bottom,  and  are  buried  6  ft.  in  the  ground. 
The  three  transmission  wires  are  arranged  in  a  triangle,  with 
7-ft.  sides,  two  wires  being  in  a  horizontal  plane  and  one  below. 
Telephone  wires  are  to  be  strung  on  the  same  towers,  6  ft. 
below  the  transmission  wires,  and  will  connect  the  power  house 
and  all  sub-stations  on  the  high-tension  line. 
.  On  level  ground  the  towers  are  to  be  spaced  600  ft.  apart, 
but  in  hilly  country  sp.irm  as  Inn;'  as  ono  ft  will  he  nsed  in 
passing  from  hill  to  hill,     '  nsure  a 


ers.  These  buildings  are  to  be  thoroughly  fireproof  in  all 
respects,  and  are  to  be  provided  with  oil  pump,  water  pump  and 
means  for  repairing  transformers.  On  account  of  the  neces- 
sary space  required  for  60,000-volt  apparatus,  it  has  been  found 
desirable  to  arrange  the  building  with  two  stories,  the  first  con- 


FIO.    2. — CROSS-SECTIONAL   VIEW   OK    roWEK    HOUSt. 

certain  amount  of  sag  and  give  sufficient  clearance  above 
ground  in  spans  where  one  support  is  higher  than  the  other. 
With  the  voltage  to  be  used  on  the  line,  60,000  volts,  No.  i 
copper  cable  for  each  conductor  is  sufficient  to  carry  the  elec- 
tricity. At  each  sub-station  switches  are  to  be  placed  in  the 
main  line  by  means  of  which  the  section  of  line  between  that 
station  and  the  next  station  can  be  cut  out.  By  means  of  these 
switches,  in  case  of  trouble  on  the  line,  the  section  in  which 
such  trouble  exists  can  be  quickly  determined. 

.\  special  insulator  for  this  line  has  been  designed  by  the 
joint  efforts  of  the  company's  engineers  and  the  R.  Thomas 
Company's  engineers,  which,  judging  from  tests,  promises  to 
give  thorough  satisfaction.  With  this  insulator,  the  ground 
cable  above  the  transmission  wires,  and  lightning  rods  on  each 
tower,  it  is  thought  that  troubles  due  to  lightning  will  be  re- 
duced to  a  minimum.  As  it  is  sometimes  difficult  to  get  satis- 
factory operation  of  a  telephone  system  when  the  wires  are  car- 
ried close  to  60,000-volt  conductors,  it  has  been  decided  to  use  a 
telephone  insulator  suitable  for  10,000-volt  work  which  it  is 
thought  will  give  sufficient  insulation  to  insure  good  service. 
At  telephone  stations'  a  transformer,  with  secondary  grounded, 
is  to  be  used  to  protect  the  user  from  shocks  from  the  telephone 
line. 

SUB-STATIONS. 

In  each  locality  where  energy  is  to  be  supplied  a  union  sub- 
station will  be  constructed  containing  transformers,  switches 
and  all  necessary  apparatus  for  reducing  the  voltage  from  60,000 
to  a  suitable  potential   for  distribution  to  the  various  consum- 


FIC,    3. — DAM    IN    PROCESS    OF    CONSTKUCTION. 

taining  the  transformers,  pumps,  etc.,  and  the  second  story  con- 
taining both  high-tension  and  low-tension  switches,  the  light- 
ning arresters  requiring  nearly  the  full  height  of  the  building. 
The  electrical  apparatus  for  these  stations  is  to  be  furnished  by 
the  General  Electric  Company. 

CONSTRUCTION. 

The  building  of  the  complete  works  requires  the  placing  of 
120,000  cu.  yds.  of  concrete  and  the  excavation  of  400,000  cu. 
yds.  of  material.  Of  this  amount,  about  60  per  cent  of  the 
concrete  has  been  placed  and  about  30  per  cent  of  the  excava- 
tion has  been  done.  The  method  of  building  the  dam  has  been 
by  means  of  building  crib  coffer  dams  around  each  section  of 
the  dam  and  carrying  the  concrete  to  this  sertion  with  two 
cables  strung  across  the  river  directly  over  the  work.  Railroads 
built  on  top  of  the  coffer  dams  on  each  side  of  the  main  dam 
serve  to  convey  ballast,  stone  and  concrete  from  the  shore. 
There  are  also  traveling  derricks  on  these  tracks  which  place 
the  concrete  and  ballast  stone.  It  will  be  noted  that  there  are 
two  independent  methods  of  building,  the  cable  method  and  der- 
rick  method,   which   together    give    a    total    capacity    of    400 


FIG.   4. — LT-STREAM    SIDE  OF   DAM   ACROSS   THE  YADKIN   RIVER. 

cu.  yds.  per  day.  In  building  the  dam,  sluice  ways  12  ft.  "sq. 
have  been  left  at  certain  intervals  to  carry  the  flow  of  the  river 
when  the  dam  is  completed  the  full  width  of  the  stream.  When 
it  is  desired  to  fill  these  holes,  timber  gates  will  be  let  down  on 
the  up-streain  side  and  the  work  of  filling  in  with  concrete 
carried  on  from  the  down-stream  side. 

The  concrete  is  placed  in  wooden  forms,  which  are  wired  to- 
the  interior  of  the  dam  and  removed  after  the  concrete  is  sufii- 
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ciently  hard.  For  getting  all  of  the  material  to  the  site  of  the 
development,  a  spur  track  was  built  from  the  Seaboard  Air 
Line  a  distance  of  about  3  miles.  This  track  is  owned  by  the 
Rockingham  Power  Company.  In  an  undertaking  of  this  kind 
the  layout  of  the  mixing  plant  is  of  great  importance,  for  upon 
this  very  largely  depends  the  economy  with  which  the  work  is 
accomplished.  A  rock  crushing  plant  was  not  required,  as  an 
abundance  of  good  gravel  is  found  near  the  railroad  and  hauled 
for  about  3  miles  over  this  track.  Both  sand  and  gravel  are 
brought  to  the  site  in  this  way.  At  the  end  of  the  track  a 
trestle  has  been  built  out  over  low  ground,  thus  providing  space 
for  bins  into  which  the  contents  of  the  cars  are  dumped.  The 
cement  is  stored  in  sheds  along  the  track  and  near  this  trestle. 
At  the  end  of  the  trestle  there  is  a  small  house  from  which 
cement  is  carried  to  the  lower  level  through  a  chute.  On  the 
ground  underneath  the  bins  small  cars  are  loaded  with  cement, 
sand  and  gravel  and  then  pushed  by  hand  to  an  elevator,  which 
raises  the  material  to  the  mixers.  After  being  mixed,  the  con- 
crete is  carried  to  the  work  by  cable  and  cars  as  stated. 

At  the  power  house  the  arrangement  for  storage  of  material 
is  much  the  same  as  at  the  dam.  The  concrete  is  placed  by 
cable,  assisted  by  stiff-legged  derricks.  The  cable  towers  are 
placed  each  side  of  the  power  house,  and  are  so  arranged  that 
they  can  be  moved  latterly  to  cover  all  parts  of  the  structure. 
About  one-half  of  the  total  amount  of  concrete  required  for 
the  power  house  has  been  placed.  When  the  work  is  in  full 
swing,  a  force  of  1000  men,  consisting  chiefly  of  negroes,  is 
Tequired. 

No  towers  have  yet  been  erected  for  the  transmission  line,  but 
anchor  pieces  have  been  set  for  approximately  40  miles  of  line. 
It  is  the  intention  to  place  the  anchor  pieces  first,  and  allow  the 
ground  to  settle  before  erecting  ithe  towers.  The  clearing  is 
60  ft.  wide  for  a  single  line  and  90  ft.  for  a  double  line.  Be- 
sides this  clearing,  any  trees  which  by  falling  would  touch 
the  wires  are  cut  down. 

The  construction  work  is  under  the  general  direction  of  the 
Federal  Construction  Company,  of  Boston,  the  W.  R.  Bonsai 
Company  being  the  builders  of  the  dam,  power  house,  abut- 
ments, etc.  The  Rockingham  Power  Company  has  its  head- 
quarters at  Wilmington,  X.  C.  Mr.  M.  F.  H.  Gouverneur  is 
president  of  the  company  and  Mr.  C.  E.  Warner,  whose  office 
is  at  Rockingham,  is  the  company's  contract  agent.  Lock- 
wood,  Greene  &  Company,  of  Boston,  have  furnished  general 
plans  and  specifications  for  the  entire  undertaking.  The  project 
has  been  financed  by  the  Colonial  Securities  Company,  of  Bos- 
ton: the  Electric  Bond  &  Share  Company,  of  New  York,  and 
Hugh  MacRae  &■  Company,  of  Wilmington,  N.  C. 


A  Directive  System  of  Wireless  Telegraphy. 

By  E.  Bellini  and  A.  Tosl 

A  CLOSED  oscillator  circuit,  placed  in  a  vertical  plane, 
does  not  radiate  equally  in  every  direction  of  the 
horizontal  plane  like  the  open-rod  oscillator,  or 
antenna,  employed  in  the  usual  wireless  telegraph  sys- 
tem. Lines  of  electric  force  detach  themselves  from  the 
closed  oscillator  and  extend  to  the  earth,  such  lines  being 
propogated  chiefly  in  the  plane  of  the  circuit  (Fig.  l)  ;  the  radi- 
ation is  zero  in  a  direction  normal  to  the  plane  of  the  closed 
circuit. 

In  consequence  of  this,  a  system  which  makes  use  of  the 
properties  of  closed  radiating  circuits  is  of  itself  alone  a  direct- 
ive transmitter  system,  .'^ince,  however,  the  radiation  from 
closed  oscillators  is  weaker  than  that  from  open  ones,  it  was 
necessary  to  prore  that,  when  such  closed  circuits  are  employed, 
the  distances  reached  in  ordinary  radiotelegraphic  communica- 
tion could  be  easily  attained.  Further,  in  actually  obtaining 
radiotelegraphic  communication  by  the  employment  of  closed 
circuits  it  was  also  desirable  to  make  certain  that  the  energy 
required  was  not  excessive. 

The  experiments  were  made  by  the  authors,  thanks  to  the 
kind    permission   vouchsafed    by   the   French   Government,   be- 


tween three  stations  on  the  Normandy  coast.  These  stations 
were  erected  in  the  neighborhood  of  Dieppe,  Havre  and  Bar- 
fleur,  each  station  being  provided  with  a  mast  50  meters  in 
height.  Since  one  mast  only  was  used  to  sustain  the  closed 
radiating  circuit,  this  latter  was  given  a  triangular  shape  (Fig. 


FIG.     I. — CLOSED    RADIATING    CIRCUIT. 

3)  in  place  of  the  circular  form  of  Fig.  i.  The  symmetrical 
sides  of  the  triangle  were  formed  of  a  trellis  of  nine  parallel 
copper  strands,  spaced  20  cm  apart,  each  strand  consisting  of 
seven  wires  0.9  millimetre  in  diameter.  The  distance  between 
the  upper  ends  of  the  trellis  forming  the  armatures  of  the  con- 
denser was  2.5  metres ;  that  between  the  lower  extremities, 
ending  at  2  metres  from  the  ground,  about  55  metres.     The  con- 
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FIG.     2. — MAP    OF    TRANSMIS- 
SIONS. 


FIG.     3. — TRIANGULAR 
RADIATING  CIRCUIT. 


ductors  of  the  trellis  were  all  joined  together  at  the  base,  and 
two  wires  of  the  same  strand  of  the  trellis  served  to  make 
connection  with  the  apparatus. 

The  distance  between  the  Dieppe  and  Havre  stations  is  about 
90  kilometres ;  that  between  Dieppe  and  Barfleur  about  170 
kilometres.  The  angle  enclosed  between  the  directions  Dieppe- 
Havre  and  Dieppe-Barfieur  is  about  23  degrees.  The  line  join- 
ing Dieppe  with  Barfleur  lies  entirely  over  sea   (Fig.  2),  while 


IM 


FIGS.    4   AND    5. — DIAGRAMS    OF   ARRANGEMENT  FOR    EXCITING   OSCIL- 
LATOR   CIRCUIT. 

the  transmission  Dieppe-Havre  has  to  pass  over  land  the  whole 
way ;  in  consequence,  Dieppe  can  be  considered  as  being  radio- 
telegraphically  equidistant   from  Havre  and  Barfleur. 

Dieppe  was  chosen  as  the  transmitting  station  and  Havre 
and  Barfleur  as  receiving  stations.  The  energy  for  the  trans- 
mission was  supplied  by  a  storage  battery,  the  current  from 
which,  broken  by  a  mercury  interrupter  of  the  Foucault  type, 
passed  to  one  or  two  induction  coils  of  30-cm  spark-length.   The 


FTGS.     (1,     7     AVri     f^  — IlIACRAMS     I  IF     AKKANGKMENT     FOR     EXCITING 
OSCILLATOR    CIRCUIT. 

receiving    stations    were    equipped    for    the    reception    with    a 
Ferrie   electrolytic  detector  connected  to  an  ordinary   vertical 
antenna  and  to  earth. 
Closed  Oscillator  Circuit  at  the  Transmitter. 

Figs.  4  to  8  represent  diagranmiatically  several  arrangement 
which  have  been  used  for  exciting  the  closed  oscillator  circ 
of  the  transmitter,  the  plane  of  which  was  placed  in  the  dircc' 
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of  the  receiving  station.  It  was  found  that,  no  matter  which 
kind  of  transmitter  circuit  was  used,  the  receiving  station  was 
always  able  to  get  the  signals  sent  by  the  Dieppe  station ;  but 
the  arrangements  which  have  given  the  best  results  arc  those 
shown  in  Figs,  s  and  6.  On  turning  the  plane  of  the  trans- 
mitter circuit  around  its  vertical  axis  the  strength  of  the  recep- 
tion diminished  to  zero,  the  limiting  angle  naturally  depending 
on  the  strength  of  the  transmission  and  the  sensitiveness  of 
the  receiving  apparatus.  But  when  the  plane  of  the  trans- 
mitter circuit  was  perpendicular  (o  a  line  from  Dieppe  to  the  re- 
ceiving station,  the  reception  was  always  strictly  zero. 

The  power  employed  in  the  course  of  the  experiments  in  no 
case  exceeded  500  watts ;  with  the  arrangements  as  shown  in 
Figs.  4,  7,  8  the  amount  used  was  considerably  less  than  this. 

The  energy  diagram,  1.  c,  of  the  quantity  of  the  energy  radi- 
ated relatively  in  the  different  directions  throughout  any 
chosen  period  of  time,  was  traced  while  the  arrangement 
shown  in  Fig.  6  was  used  for  the  transmission  i.  For 
the  reception,  a  30-metre  vertical  wire  was  erected  at  a  distance 
of  500  meters  from  the  transmitter,  and  joined  to  a  Duddell 
thermo-galvanometer,  one  terminal  of  which  was  earthed.  The 
observations  were  made  in  the  following  manner: 

The  transmitter  circuit  was  turned  through  a  definite  angle, 
the  first  position  being  in  the  direction  of  the  thermo-galvano- 
meter and  the  last  at  90  deg.  from  this. 

Fig.  9  is  the  diagram  of  the  energy  emitted  in  the  different 
directions,  while  the  diagram  shown  in  Fig.  10 — of  which  the 
radii  vectores  arc  the  square  roots  of  the  vectors  of  the  energy 


I'IGS.   9   AND    10. — ENERGY   DIAGRAMS. 


diagram  of  Fig.  9— is  that  of  the  electromagnetic  field  intensity 
in  the  different  directions;  it  is  formed  of  two  equal  tangent 
curves  which  approximate  closely  to  two  circles.  As  a  result, 
owing  to  the  unavoidable  errors  and  the  small  distance  at  which 
the  observations  were  -made,  it  can  be  said  that  the  diagram  of 
electromagnetic  field  intensity  is  composed  of  two  tangent 
circles,  and  the  energy  diagram  of  two  curves  whose  equation 

is   E  =^  EaCOS'  a. 

It  is  impossible  to  say  from  a  priori  considerations  which  of 
these  two  diagrams  should  be  considered  for  the  determination 
of  the  variation  in  the  transmitter  effect  according  to  the  posi- 
tion g:iven  to  the  transmitter;  this  depends  exclusively  on  the 
receiver.  If  this  latter  responds  to  the  total  energy  received 
(as  the  bolometer,  thermo-galvanometer,  thermo-couple)  it  :s 
the  energy  diagram  (Fig.  9)  which  should  be  chosen.  If,  on 
the  other  hand,  the  receiver  responds  to  the  maximum  intensity 
of  the  electromagnetic  field  (coherer  and,  probably,  magnetic 
detector)  the  diagram  to  be  applied  is  that  of  the  electromag- 
netic field  (Fig.  10).  Finally,  should  the  receiver  be  responsive 
partly  to  the  total  energy  and  partly  to  the  maximum  of  the 
electromagnetic  field,  a  diagram  of  form  intermediate  between 
the  two  diagrams  previously  considered  would  represent  the 
conditions;  and  probably  the  electrolytic  detector  falls  under  this 
last  classification. 
Closed  Oscillatory  Circuits  for  the  Rccet>tion. 

A  radiotelegraphic  transmitting  station  creates  an  electro- 
magnetic field  which  at  a  great  distance  is  composed  of  vertical 
hnes  of  electric  force  and  horizontal  lines  of  magnetic  force. 
An  oscillatory  circuit,  placed  vertically  in  the  field  produced  in 
this  way,  will  be  influenced  in  a  different  manner  according  to 
the  angle  which  its  plane  makes  with  the  direction  of  propoga- 
tion    of    the    elcctromagnclic    waves;    and    since    the    electro- 


magnetic fields  depend,  the  one  upon  the  other,  it  will  suffice 
to  examine  the  influence  of  either  one  of  these  fields;  let  it  be 
the  action  of  the  magnetic  field. 

If  the  plane  of  the  receiver  circuit  be  perpAdicular  to  the 
direction  of  propagation,  the  magnetic  flux  which  is  enclosed  is 
always  zero,  and  hence  the  induced  e.  m.  f.  is  also  zero.  Con- 
versely, if  the  plane  of  the  receiver  circuit  is  in  the  plane  of 


FIGS.     II,    12    AND    13. — DIAGRAMS    OF    RECEIVING    CIRCUITS. 

communication,  the  variation  of  the  magnetic  flux  reaches  a 
maximum ;  and  in  consequence  there  is  a  maximum  of  the  in- 
duced e.m.f.  In  intermediate  positions  the  e.m.f.  varies  ac- 
cording to  the  cosine  of  the  angle  which  the  direction  of 
propagation  of  the  waves  makes  with  the  plane  of  the  closed 
oscillatory  receiver  (resonator)  circuit.  It  follows  that  the 
diagram  of  the  e.  m.  f.  induced  in  a  closed  oscillatory  circuit 
should  be  formed  of  two  tangent  circles;  the  energy  diagram 
should  be  the  same  as  that  of  Fig.  9 ;  the  diagram  of  intensity 
of  reception  will  be  either  one  or  other  of  the  two  ::ccording  to 
the  type  of  detector  used,  as  previously  pointed  out. 

In  order   to  see   if  in  practice  these  theoretical   predictions 
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FIGS.  14  AND  15. — DIAGRAMS  OF  KECEn'ING  CIRCUITS. 

could  be  realized  a  series  of  experiments  on  the  reception  was 
made  at  the  stations  of  Havre  and  Barfleur,  at  both  of  which 
the  aerial  was  a  closed  oscillatory  circuit ;  the  Dieppe  station 
transmitted  with  the  ordinary  vertical  antenna. 

At  the  receiving  stations  the  experiments  were  from  prefer- 
ence made  with  the  arrangements  shown  diagrammatically  m 
Figs.  II  to  15,  always  with  satisfactory  results.  The  reception 
attained  its  maximum  when  the  plane  of  the  receiver  circuit 
was   in   the   plane   common  to  the  transmitting  and    receiving 


FIG.    10. — DIAGRAM    OF    INDIXTIVE    E.\CITAT10N    APPARATUS. 

Stations ;  the  reception  was  zero  in  the  direction  at  rfght  angles 
to  this,  and  intermediate  at  intermediate  positions..  In  some 
cases  a  very  small  angular  displacement  of  the  plane  of  the 
circuit,  with  reference  to  the  most  advantageous  direction,  was 
sufficient  to  annul  the  reception. 
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In  reception  with  a  closed  circuit  it  is  not  possible  to  fix  the 
limiting  angle  at  which  reception  is  possible;  this  depends  at 
the  same  time  partly  on  the  intensity  of  the  electromagnetic 
field  and  partly  on  the  sensitiveness  of  the  detector  employed. 
With  increase  of  either  of  these  factors  the  angle  of  reception 
increases ;  and  under  the  same  conditions  of  intensity  of  elec- 
tromagnetic field  and  of  sensitiveness  of  the  detector,  if  a  de- 
tector be  employed  which  is  responsive  to  the  maximum  ampli- 
tude of  the  oscillatJons,  an  angle  will  be  obtained  which  is 
greater  than  that  obtained  when  a  detector  which  responds  to 
the  total  energy  is  used. 

The  diagram  of  received  energy  was  made  in  the  same  way 
as  that  of  the  energy  radiated  by  a  closed  oscillatory  trans- 
mitter circuit.  The  aerial  of  the  receiver  station,  at  a  distance 
of  about  2  kilometers  from  the  transmitter,  comprised  a  closed 
oscillatory  circuit  similar  to  the  one  already  referred  to.  The 
Duddell  thermo-galvanometer  was  connected  to  the  closed  cir- 
cuit in  the  manner  shown  in  Fig.  15.  On  turning  the  closed 
circuit  around  its  vertical  axis  of  symmetry  the  Duddell  gave 
at  each  position  a  deflection  proportional  to  the  energy  re- 
ceived. 

The  diagram  obtained  in  this  manner  is  practically  identical 
with  that  of  the  transmission  shown  in  Fig.  9.  As  a  result,  in 
the  case  of  the  reception  also,  the  conclusion  can  be  drawn  that 
the  diagram  of  the  electromagnetic  field  utilized  is  represented 
by  two  tangent  circles ;  and  that  the  diagram  of  the  energy  is 
formed  of  two  tangent  curves  represented  by  Fig.  10,  and  the 
equation  of  which  is  E  =  EoCos'a. 

In  wireless  telegraphy,  in  order  to  allow  of  as  many  communi- 
cations as  possible  and  of  the  individual  independence  of  the 
stations,  considerable  use  has  been  made  of  syntony.  The  de- 
gree of  syntony  depends  upon  the  damping  of  the  transmitter 
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FIGS.     17    AND    18. — DI.^GFAMS    OF    TRANSFORMER. 


and  receiver  systems.  In  systems  employing  the  vertical  an- 
tenna and  inductive  excitation,  this  value  depends  chiefly  upon 
the  damping  of  the  emitted  waves  and  on  that  of  the  receiving 
antenna ;  and  since  in  a  closed  oscillatory  circuit  the  damping 
is  much  smaller  than  with  the  vertical  antenna,  so  the  degree  of 
syntony  will  be  higher  when  a  closed  receiver  circuit  is  used  in 
place  of  the  vertical  antenna. 

The  disturbance  cause  to  ordinary  radiotelegraphic  communi- 
cation as  a  result  of  atmospheric  discharges  is  well  known; 
closed  oscillatory  circuits  are,  however^  owing  to  their  proper- 
ties of  syntony  and  directivity,  much  better  protected  against 
alniospheric  discharges  than  is  the  case  with  systems  using  the 
vertical  receiving  antenna. 

Closed  Oscillatory  Circuits  for  both   Trail sniission  and  Rcccf- 
tion. 

After  having  experimeni.Hj  with  closed  oscillatory  circuits 
separately  for  the  transmission  and  for  reception,  a  series  of 
tests  was  carried  out  between  Dieppe,  Havre  and  Rarfleiir, 
using  exclusively  the  closed  oscillatory  circuits  both  at  the  trans- 
mitting station  (Dieppe)  and  at  the  receiving  stations  (Havre 
and  Barfleur). 

On  suitably  orienting  the  transmitter  circuit  and  regulating 
the  emitted  energy,  a  point  was  reached  where  it  was  possible 
to  send  signals  at  will  to  either  one  of  these  receiving  stations 
without  the  other  one  receiving  any  signals.  The  reception  was 
quite  regular  and  satisfactory  at  the  two  receiving  stations,  with 
a  maximum  of  500  watts  employed  for  transmission. 

The  results  obtained  in  this  way  demonstrate  that,  although 
the  employment  of  closed  oscillatory  circuits  necessitates  the 
expenditure  of  a  somewhat  greater  amount  of  energy  than  is 
required  with  the  ordinary  systems  with  vertical  antenna,  this 


energy  is  in  no  way  excessive.  It  is  certainly  not  exorbitant  if 
the  conditions  in  localities  like  the  English  Channel,  ivhere  wire- 
less telegraph  stations  are  numerous,  are  taken  into  considera- 
tion. 

In  these  regions,  where  the  adoption  of  a  dirigible  system 
is  imperative  at  present,  the  ordinary  stations  use  an  amount 
of  energy  which  considerably  exceeds  what  is  required.  This 
is  done  with  the  object — which  each  station  endeavors  to  ac- 
complish— of  making  its  own  transmission  prevail  over  that  of 
the  other  stations. 

With  the  employment  of  closed  oscillatory  circuits  and  the 
same  amount  of  energy  the  disturbances  to  radiotelegraphic 
communication  could  be,  if  not  entirely  eliminated,  at  least 
almost  completely  overcome.  The  extra  energy  employed 
would  be  compensated  in  other  directions — in  the  diminution  of 
the  damping  of  the  emitted  waves  and  by  a  syntony  much  supe- 
rior to  that  of  the  ordinary  systems.  The  experiments  made 
by  the  authors  have  demonstrated  still  further  the  marked 
immunity  which  a  closed  receiver  circuit  enjoys  as  regards  trans- 
missions emanating  from  other  stations. 

Although  in  employing  the  closed  circuit  at  Havre  and  Bar- 
fleur no  other  signals  were  received  besides  those  of  Dieppe, 
when  the  ordinary  antenna  was  used,  signals  were  received 
from  other  stations  on  the  English  side,  or  from  ships  navi- 
gating the  channel.  In  the  course  of  these  same  experiments 
confirmation  was  obtained  of  the  great  reduction  made  possible 
in  the  effects  produced  by  atmospheric  discharges. 
Variation  of  the  Direction  of  Communication. 

The  system  of  wireless  telegraphy  which  has  just  been  de- 
scribed presents  certain  real  advantages  when  it  is  a  question 
of  effecting  communication  in  one  invariable  direction ;  but 
when  the  direction  of  communication  has  to  be  varied  the  mat- 
ter becomes  rather  complicated  from  the  mechanical  point  of 
view.  In  reality  there  are  two  methods  which  at  once  suggest 
themselves  as  possible  means  for  realizing  such  a  variation. 
The  first  method  consists  in  turning  the  aerial  about  its 
axis  of  .symmetry  until  its  plane  is  in  the  direction  of 
the  desired  communication ;  but  this — apart  from  the  mechanical 
difficulty  of  such  a  proceeding — occasions  a  great  loss  of  time, 
so  that  in  no  case  could  a  good  radiotelegraphic  service  be  car- 
ried out  in  this  way.  The  second  method  is  that  of  equipping 
the  station  with  several  equal  circuits,  spaced  at  equal  angular 
fiistances  from  one  another,  and  using  only  that  circuit  which 
points  in  the  desired  direction.  This  arrangement,  however, 
nrcessitates  the  employment  of  numerous  circuits  if  a  suffi- 
ciently <:lose  approximation  is  required;  and  the  presence  of  sev- 
eral circuits,  one  close  up  to  the  other,  may  cause  trouble  as 
regards  the  emission  of  waves.  The  employment  of  eitlier  of 
these  arrangements  thus  presents  serious  inconveniences.  It 
was  therefore  desirable  to  find  a  means  of  varying  the  direc- 
tion of  communication  which  should  not  require  the  rotation 
of  the  circuit  and  also  not  complicate  the  aerial  arrangements 
at  the  station. 

The  splution  of  the  problem  has  been  arrived  at"  by  the  au- 
thors, and  consists  in  the  employment  of  two  closed  circuits, 
situated  in  two  vertical  planes  at  90  deg.  to  one  another, 
and  special  apparatus  now  to  be  described. 

Taking  first  of  all  the  transmission  for  consideration  :  if  either 
one  or  other  of  the  circuits  be  excited,  the  transmission  takes 
place  principally  in  the  plane  of  the  circuit  so  excited.  If,  how- 
ever, both  circuits  be  excited  simultaneously,  the  transmission 
takes  place  mainly  in  an  intermediate  direction,  the  orientation 
of  which  depends  upon  the  intensity  and  phase  relation  of  the 
iwo  excitations.  As  a  result,  an  apparatus  which  is  capable  of 
continuously  varying  I  he  intensities  and  phase  difference  is  one 
which  will  allow  the  direction  of  emission  of  the  waves  to  be 
varied. 

Several  forms  of  apparatus  have  been  experimented  with,  but 
the  best  results  have  been  obtained  with  the  following:  For 
inductive  excitation  the  apparatus  is  diagrammalically  repre- 
sented by  Fig.  |6.  /\n  air  transformer  is  provided  with  two 
secondary  windings  at  right  angles  to  one  another  (mi,  «i), 
each  winding  being  connected  to  one  of  the  closed  oscillatory 
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circuits.  The  primary  of  the  transformer  (.Si),  internal  to  the 
secondaries  and  joined  to  a  capacity  of  the  spark-gap,  is  mov- 
able on  its  vertical  axis.  Owing  to  this  arrangement  the  excita- 
tion of  the  two  circuits  depends  upon  the  angle  which  the  plane 
of  the  primary  winding  makes  with  the  planes  of  the  two  sec- 
ondaries; that  is  to  say,  with  the  planes  of  the  two  aerial  cir- 
cuits. On  turning  the  primary  through  360  deg.  the  transmission 
itself  is  rotated  through  360  deg. 

In  order  that  the  angular  displacements  of  the  transformer 
primary  and  of  the  direction  of  transmission  shall  always  be 
maintained  equal,  the  transformer  has  been  constructed  as  indi- 
cated in  Figs.  17  and  18. 

The  two  secondaries  consist  each  of  ten  turns  of  stout  wire 
wound  round  a  cylinder,  perpendicular  to  its  ends,  of  which  one 
is  shown  in  Fig.  17;  these  windings  cover  the  whole  external 
surface  of  the  cylinder,  each  one  extending  over  one-quarter  of 
the  circumference;  the  cylinder  is  hollow  internally.  The  pri- 
mary is  wound  around  another  smaller,  coaxial  cylinder,  per- 
pendicular to  its  ends  in  a  similar  way  and  also  occupying  one- 
quarter  of  the  circumference;  at  the  upper  end  the  windings 
are  radial  (for  mechanical  convenience),  those  at  the  lower  end 
diametral.  The  cylinder  is  of  a  size  such  that  it  will  conveni- 
ently go  inside  the  larger  cylinder  on  which  the  secondaries  are 
wound. 

The  primary  winding  consists  of  a  single  turn  of  three  wires 
in  parallel,  spaced  as  shown  in  Fig.  17,  and  of  the  same  wire  as 
is  used  for  the  secondaries. 

For  direct  excitation  the  arrangement  employed  is  shown  in 
Fig.  19.   A  continuous  spiral  is  wound  on  a  toroid;  four  points  of 


dicular  to  the  transmitting  station.  As  a  result,  when  the  plane 
of  the  movable  secondary  of  the  transformer  is  at  right  angles 
to  the  resultant  magnetic  field,  this  plane  coincides  with  that  of 
the  transmitting  station  and  the  reception  will  be  at  its  maxi- 
mum ;  on  displacing  the  movable  secondary  coil  from  its  position 
of  maximum  reception  the  latter  diminishes  down  to  zero.  It 
can  be  seen,  therefore,  that  by  the  use  of  this  arrangement  it  is 
possible  to  receive  signals  whatever  the  direction  of  tjie  trans- 
mitter ;  that  is  to  say,  it  is  possible  to  vary  at  will  the  direction 
from  which  the  reception  shall  be  permitted. 

If  several  transmitting  stations  are  working  simultaneously, 
the  receiving  station  equipped  with  the  apparatus  here  described 
will  receive  the  signals  from  the  station  with  which  it  wishes 
to  comn^unicate  without  being  troubled  by  other  transmissions. 
Finally,  the  position  of  maximum  reception  of  the  movable  coil 
indicates  the  direction  of  the  transmitting  station  (the  radiant 
point).  In  this  way  and  with  this  apparatus  the  bearings  of 
quite  a  number  of  wireless  telegraph  stations  in  the  channel 
have  been  determined.  The  practical  realization  of  the  receiv- 
ing apparatus  has  been  effected  in  following  the  same  prin- 
ciples which  have  been  applied  in  the  transmitting  apparatus,  so 
far  as  the  cylindrical  surface  provided  with  windings  is  con- 
cerned. A  special  tuning  device  for  the  receiver  has  been 
adopted  so  as  to  allow  of  adjustment  for  different  wave-lengths. 

The  authors  only  commenced  this  investigation  a  short  time 
ago,  and  for  this  reason  the  system  is  doubtless  capable  of  un- 
dergoing further  improvement. 

Although  the  experiments  were  carried  out  with  the  aid  of 
provisional    apparatus,   on    account   of   the   modifications   con- 
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this  winding,  at  the  extremities  of  two  perpendicular  diameters, 
are  connected  in  a  fixed  manner  to  the  four  extremities  of  the 
two  aerial  circuits.  The  spark-gap  and  the  capacities  (sym- 
metrically arranged)  are  joined  to  the  two  movable  contacts  on 
the  toroid,  maintained  invariably  at  180  deg.  from  one  another.  In 
shifting  the  movable  contacts  the  intensities  and  phases  of  the 
excitation  of  the  two  circuits  are  varied,  and  in  consequence  the 
direction  of  transmission  is  varied.  The  two  instruments  have 
been  used  separately  for  transmitting  from  Dieppe  to  either 
Havre  or  Barfleur. 

Turning  now  to  the  reception,  the  arrangements  here  are 
similar  to  those  for  the  transmission,  as  is  shown  diagrammatic- 
ally  in  Figs.  20  and  21,  where  the  apparatus  (i?)  for  the  recep- 
tion are  connected — as  in  the  case  of  the  transmission— to  the 
two  closed  circuits,  which  are  at  90  deg.  to  one  another. 

In  considering  Fig.  20,  the  difference  between  this  and  Fig.  i6 
consists  in  the  following:  (i)  substitution  of  the  detector  for 
the  spark-gap;  (2)  the  secondaries  of  the  transformer  of 
Fig.  16  arc  the  primaries  of  the  transformer  of  Fig.  20;  (3)  the 
primary  of  Fig.  16  is  the  secondary  of  Fig.  20.  Still  dealing 
with  Fig.  20,  it  can  be  seen  that  when  the  two  closed  circuits  are 
encountered  by  the  waves  emitted  by  the  transmitting  station, 
each  primary  wfnding  produces  a  magnetic  field  of  intensity 
proportional  to  the  e.  m.  f.  of  the  closed  circuit  to  which  it  is 
connected ;   the  resultant   field  will  have  the  direction  perpen- 


FIGS.    20   AND    21. — DIAGRAMS    OF    RECEIVlNl,    ARRANGEMENTS. 


tinually  being  introduced,  nevertheless  the  results  obtained  have 
been  decisive  and  such  as  to  enable  a  successful  future  for  the 
system  to  be  forecasted. 


Multiple  Wire  Windings. 

By  Charles  R.  Underbill. 

Windings  for  various  electrical  purposes  often  consist  of 
several  wires  wound  simultaneously,  the  wires  forming  separate 
circuits,  or  with  their  terminals  connected  together  t»  act  as 
one  conductor.  When  the  wires  are  grouped  as  one  circular 
strand,  the  winding  is  more  effective  than  when  the  wires  are 
wound  on  side  by  side  in  the  form  of  a  ribbon,  owing  to  the 
greater  pitch  in  the  latter/ case. 

It  is  well  known  that,  all  other  things  being  constant,  the 
winding  having  the  highest  efficiency  will  contain  the  greater 
number  of  turns  for  a  given  resistance;  but  a  piece  of- wire 
having  a  given  resistance  may  be  so  arranged  in  a  correspond- 
ing winding  space  that  there  will  not  be  one  effective  turn. 
The  non-inductive  resistance  coil  is  one  example,  but  to  suit 
the  purpose  of  this  article  we  will  consider  an  iron  core  wound 
longitudinally  and  uniformly  with  insulated  wire.  It  is  ap- 
parent that  the  turns  in  this  case  are  not  effective  for  magnetiz- 
ing the  core  longitudinally,  in  the  ordinary  sense. 
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In  an  ideal  case  the  conductor  would  be  at  right  angles  to 
the  longitudinal  center  of  the  winding,  as  in  Fig.  i,  but  in  all 
practical  windings,  and  particularly  in  the  multiple-wire  type, 
there  is  a  tendency  of  the  conductors  to  incline  toward  the 
longitudinal  center  of  the  winding.  This  inclination  depends 
upon  the  diameter  of  the  turn,  the  diameter  of  the  insulated 


1 

Y 

I. — lUEAI, 
TURN. 


FIG.    2. — DIMENSIONS    OF    WINDING. 


wire,  and  the  number  of  wires  wound  simultaneously  side  by 
side.  It  is  important  always  to  consider  the  inclination  of  the 
average  turn,  as  the  inclination  is  greater  for  the  inner  turns, 
and  less  for  the  outer  turns,  as  compared  with  the  diameter  of 
the  turn. 

The  volume  of  an  ordinary  winding  in  the  form  of  a  hollow 
cylinder  may  be  expressed,  V  ^tMLT  (i).  The  dimensions 
of  M,  L  and  T  are  indicated  in  Fig.  2.     The  resistance  which 


FIG.    3. — FOUR-WIRE    WINDING. 
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may  be  contained  in  this  winding  volume  is  proportional  to  the 

ohms  per  unit  volume  for  the  wire. 

In  an  ideal  case  the  number  of   turns,  N ,  would  be  deter- 

TL, 
mined  by  A  =^  —-   (2),  where  g  is  the  diameter  of  the  insu- 

lated  wire;  but  while  (2)  may  hold  near  enough  for  many 
cases  in  practice,  it  is  important  to  consider  the  inclination  of 
the  turns,  referred  to  above,  when  dealing  with  certain  cases. 
Referring  to  Fig.  3,  the  inclination  of  the  turns  of  a  four-wire 


I  1. 1  I  n^>^ 


0       .1       .t     S     A      J,       Z       .-•      ■&      .'J        1      I.l     l.i    1,3    I.I    li    l.<    l.i    IJ    l.«     t 
KIG.  5. — EFFECTS  Ut  E  TO  PITCH   OF   WINDING. 

winding  will  be  appreciated.     In  this  case  the  number  of  turns 
cannot  be  calculated  directly  by   (2),  but  the  ratio,  r,  m.iy  be 

determined  by  <■  =   (3).  where  u   rcprcicnts  the 

number    of    wires    side    by    side.       SubslitulinK  /  for  11  n,  (3) 
M 


becomes  r= 

(4)  also  holds  for  any  type  of  windipg 


■~      <«. 


The  number  of  turns  in  any  winding  of  this  type  with  any 
number  of  wires  and  with  any  pitch  is 

Substituting  the  value  of  (4)  in  (5), 

When  /  ^  .1/,  the  pitch  would  appear  as  in  Fig.  4.  When  .'./ 
is  as  great  as  compared  with  /,  the  ratio,  r,  will  be  near  unity, 
but  when  /  is  greater  than  M,  r  has  a  low  value.  In  Fig.  5 
i?  shown  the  percentage  of  turns  for  various  ratios  of  /  to  M, 
the  resistance  remaining  constant. 

There  are  other  conditions  affecting  the  turns,  as,  for  in- 
stance, the  imbedding  of  the  wires,  but  as  this  is  very  slight  in 
actual  practice,  for  the  smaller  sizes  of  silk  and  cotton  insulated 
magnet  wires,  it  has  been  neglected  in  this  article. 


The    Uniform 


Illumination 
Planes. 


of    Horizontal 


Bv  Alfred  .\.  \\'ohlauer. 

IT  has  been  demonstrated  in  several  text-books  on  illumina 
tion  (for  instance,  in  "Practical  Illumination,"  by  Lansingh 
and  Cravath)  that  the  illumination  thrown  on  a  horizontal 
plane  from  a  light-giving  source  can  be  calculated  by  means  of 
the  equation 

I^^COS^a  (1) 

where 
/  :=  foot-candle  illumination  on  surface 
/i  =  perpendicular  distance,  in  feet,  from  lamp  to  surface 
a  =:  angle  between  ray  and  perpendicular 
Cp  =  candle-power  in  a  given  direction. 
For  uniform  illumination 

I  =  Io 

a  constant  value;  and,  therefore,  the  equation  of  the  polar  curve 
or  the  photometric  curve  for  the  light-giving  body  is 


C,= 


cos'a 


(2) 


This  gives  a  curve  such  as  represented  in  Fig.  i,  and  as  de- 
rived recently  by  E.  W.  Weinbeer,  in  Elektrotechnischer 
Anceiger.* 

Thus  it  follows  that  in  order  to  obtain  a  uniform  illumination 
on  a  horizontal  plane  with  one  lamp,  it  is  necessary  that   the 

Lamp  CaiidlM 
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FIG.    I. — UNIFORM    ILLUMtN.*- 
TION    WITH   ONE   LAMI'. 


—HORIZONTAL      PLANE 
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ILLUMINATED. 


lamp  with  or  without  reflector  shall  have  a  polar  curve  of  the 
shape  represented  in  Fig.  i. 

Heretofore  very  little  consideration  has  been  paid  to  these 
relations  in  the  construction  of  the  lamps  or  in  the  design  of 
reflectors.  For  this  reason  a  coincidence  of  the  above  theoreti- 
cally correct  curve  with  actual  lamp  curves  is  merely  accidental 

'F.letlrolrclntiiclier  Antiigcr,  .S'n«.  52,  66,  69.  8j,  1907.  The  article 
in  No.  Hj  wa'  pvililiched  «fttr  ilii«  paper  w«9  written. 
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and  is  realized  only  for  a  small  angle.  This  is  apparent  from 
the  curves  published  so  far,  and,  in  many  instances,  the  use  of 
the  reflector  destroys  the  effect  which  the  lamp  itself  might 
have  produced. 

The  area  of  uniform  illumination  with  one  lamp  is  limited,  as 
it  is  not  practicable  to  design  lamps  or  reflectors  so  that  their 
polar  curves  will  follow  indefmitely  the  theoretical  curve  shown 
in  Fig.  I.  At  some  point  the  curve  lias  to  depart  from  the  theo- 
retical course.  It  is,  therefore,  impracticable  to  illuminate  uni- 
formly with  a  single  lamp  a  greater  area  than  one  enclosed  by 
an  angle  of,  say,  25  degrees  for  incandescent  lamps  and  50 
degrees  for  arc  lamps.  We  can  uniformly  illuminate,  for  in- 
stance, a  table  or  a  desk  with  one  incandescent  lamp  only  when 
the  angle  of  uniform  illumination  covers  the  area  of  the  plane 
in  question. 

In  order,  therefore,  to  illuminate  uniformly  larger  areas,  a 
number  of  lamps  must  be  employed  and  so  arranged,  and  with 
polar  curves  of  such  a  shape,  as  to  produce  the  desired  eflfect. 
The  problem  of  these  relations  is  discussed  in  what  follows,  and 
for  sake  of  simplicity  light  reflected  from  walls  and  ceiling 
is  neglected. 

The  area  to  be  illuminated,  for  instance,  a  large  square  hori- 
zontal plane,  as  shown  in  Fig.  2,  may  be  divided  into  a  number 


FIG.   3. — UNIFORM   ILLUMINA- 
TION ALONG  THE  LINE  AB. 


FIG.  4. — ILLU  MI  NATION  ACROSS 
THE   DIAGONAL   AC. 


of  squares.  At  each  intersection  a  lamp  is  placed  at  a 
certain  distance  above  the  plane,  preferably  suspended  vertically 
downward  and  provided  with  a  reflector.  The  polar  curves  of 
the  lamp  units  will  have  to  be  such  as  to  produce  a  uniform 
illumination  for  the  whole  area. 

In  order  to  simplify  the  matter,  at  first  only  the  space  between 
two  lamps,  A  and  B,  will  be  considered  and  the  conditions 
studied  existing  in  a  vertical  plane  through  two  lamp  centers 
along  one  side  of  a  square  (Fig.  2).  The  problem  thus  involved 
is  to  illuminate  uniformly  the  line  AB  on  the  plane  by  the  lamps 
A  and  B  above  it. 

The  simplest  way  of  effecting  this  is  indicated  in  Fig.  3, 
where  the  illumination  curve  of  each  lamp  has  its  maximum 
equal  to  the  desired  uniform  illumination,  lo,  just  below  the 
lamp  and  inclines  in  a  straight  line  to  zero  just  below  the  other 
lamp.  It  is  obvious  that  such  a  combination  gives  a  uniform 
illumination  along  the  line  AB. 
If     </  =  distance  of  lamps, 

h  =  perpendicular  distance  in  feet  from  lamp  to  surface  or 

height  of  suspension, 
lo  =  desired  illumination,  , 

o  :=  angle  between  ray  and  perpendicular, 
Cp  —  candle-power  in  a  given  direction, 
then  it  can  easily  be  shown  that  the  equation  for  the  illumina- 
tion curve  is 

T., 


l-'--f{d  —  lilan«) 


and  acrording  to  formula  (l) 


C  I 

I  - ylcos^  y-j-Kd  —  hlann) 


therefore, 


It  ta>i  ..)> 
d 


(3) 


(4) 


the  equation  for  the  polar  curve  of  a  lamp  in  the  present  case. 
Such  a  curve  is  plotted  in  Fig.  3  for  A  =  4,  rf  =  4,  /o=2.s, 
and  gives  a  general  idea  of  the  simplest  form  of  a  polar  curve 
for  uniform  illumination  of  horizontal  planes  with  a  number  of 
lamps. 
The  relation 

d_ 
h 


-  =  K 


is  of  importance  and  deserves  consideration.     For  reasons  of 
practicability,  as  previously  mentioned,  fhe  area  of  uniform  il- 


>  Keet 

FIG.    5. — SHOWING    POLAR    CURVES    OF    LAMPS    SUSPENDED    EOIALLY 

HIGH,     BUT     AT     VARYING     DISTANCES,     YIELDING     THE 

SAME    UNIFORM    ILLUMINATION. 

lumination  with  one  lamp  was  limited,  and  similar  considera- 
tions demand  here  that  the  factor  K  should  not  exceed  values 
which  cannot  be  realized  in  practice.  Fig.  5  indicates  how  the 
•polar  curves  change  for  different  values  of  K,  if  /o  and  h  are 
constant.  In  my  opinion,  a  value  of  ii^  :=  2  is  hardly  practicable, 
and  K  having  a  value  of  about  1.5  may  be  considered  as  the 
limit  of  practicabilitj'. 

In  engineering  problems  of  illumination,  K  may  be  kept  con- 
stant and  d  and  h  varied  in  the  same  ratio.  Using  then  the 
same  polar  curve,  different  intensities  of  illumination  can  be 
obtained;  or  changing  the  candle-power  of  the  illuminant  the 


FIGS.     6     AND     7. — PERFECT     UNIFORM     ILLUMINATION     ALONG     THE 
DIAGONAL. 

scale  of  the  polar  curve  must  be  a  different  one.  However  this 
may  be  worked  out,  it  is  evident  that  the  two  lamp  units  with 
such  polar  curves  produce  a  uniform  illumination  along  the  line 
AB  between  the  foot  of  the  perpendiculars  of  the  plane;  four 
of  them.  A,  B,  C  and  D,  uniformly  illuminate  the  outline  of  the 
square  ABCD  (Fig.  2). 
The  point  of  intersection  of  the  diagonals,  E,  however,  would 
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receive    somewhat    higher    illumination,    since    the    illumination 
due  to  one  lamp  will  be  at  this  point 

-^=.2925  /„, 

as  can  be  easily  determined.     For  uniform  illumination,  how- 
ever, this  value  should  be 

— -.23/0 

due  to  the  fact  that  of  the  total  illumination  contributed  by_  four 
lamps,  each  gives  25  per  cent. 
The  four  lamps  actually  produce  an  illumination  in  E 
/£=i.i7/o 
i".  c,   1-  per  cent  more  than  the  desired  uniform  illumination. 
The  illumination  along  the  diagonal  AC  varies  as  graphically 


sists  of  two  parts,  the  equation  of  which  may  be  omitted  as  too 
complicated  for  practical  use.  Such  a  combination,  however, 
will  enable  perfect  uniform  illumination  over  the  whole  area. 

If  we  denote 
ii  =;  the  radius  of  area  uniformly  illuminated  by  one  lamp, 
0  =  angle  for  this  uniform  illumination  measured  between  ray 

and  perpendicular, 
then  the  value 

a  ^  h  Ian  <t> 
subject  to  the  same  limitations  as  discussed  above  for  the  uni- 
form illumination  with  one  lamp,  must  be 

a  =  .085^ 
in  order  to  secure  the  desired  illumination  lo  at  E,  the  point  of 
intersection  of  the  diagonals. 

This  can  be  easily  derived  mathematically  from  Fig.  7,  which 


X 


FIGS.    8    AND    9. — ANOTHER    METHOD    FOR    UNIFORM    ILLUMINATION. 

determined  and  indicated  in  Fig.  4.  The  variation  is  compara- 
tively small  and  could  be  neglected  in  view  of  the  light  reflec- 
tion from  the  walls  and  ceiling.  It  is,  however,  possible  to  pro- 
duce a  still  more  uniform  illumination,  if  the  illumination 
curves  due  to  the  light  of  an  individual  lamp  have  a  shape  as 
indicated,  for  instance,  in  Fig.  6. 

In  some  cases,  as,  for  instance,  where  a  room  with  low  ceil- 
ing is  to  be  illuminated,  and  where  the  available  lamps  are  of 
too  high  a  candle-power,  it  may  be  necessary,  in  order  to  obtain 
the  desired  illumination,  to  place  the  lamps   further  apart. 

The  distance,  (/,  between  two  lamps  may  then  become  so  great 
that  the  light  thrown  from  one  lamp  towards  the  other  would 
not  illuminate  the  area  below  the  next  lamp  if  the  factor  K 


GENERAL    CASE. 


graphically  shows  that  in  such  a  case  the  illumination  is  prac- 
tically uniform  over  the  whole  area.  The  curves  /(.  and  Id 
indicate  the  light  thrown  from  the  lamps  B  and  D  on  the 
diagonal  AC. 

It  is  beyond  the  scope  of  this  article  to  discuss  in  detail  these 
graphical  constructions  and  mathematical  determinations  as 
represented,  for  instance,  in  Figs.  4  and  7.  They  could  be  made 
the  subject  of  a  special  paper  and  are  used  here  only  to  assist  in 
the  proof  of  the  statements. 

There  are  other  means  to  effect  uniform  illumination,  some  of 
wliich  are  indicated  in  Figs.  8,  9  and  14;  they  are,  however,  still 
more  complicated,  and  their  equations  rather  unhandy  for 
practical  use. 
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FICS.    II,    12   AND    13. — DISTRIBUTION    OF    LIGHT    IN    VERTICAL    PLANE    ABOUT     A    40-WATT     TUNGSTEN     LAMP     BACKED     BY     HOLOPHANE    RE- 

FLEtTOKS    AND    A    PRISMATIC    REFLECTOR. 


is  kept  within  the  limits  of  practicability.  In  such  cases  the  in- 
dividual lamp  alone  must  yield  uniform  illumination  for  an  area 
just  below  the  lamp,  or  in  other  words,  the  polar  turve  must 
conform  with  the  law  established  above  and  expressed  by 
equation  (2)  for  an  angle  corresponding  to  this  area.  Beyond 
that  angle  the  illumination  curve  may  practically  again  be  as- 
sumed as  inclining  in  a  straight  line  and  passing  through  zero, 
where  the  uniform  illumin.ilion  of  the  next  lamp  sets  in,  as 
indicated  in  Fig.  6. 
Thus  the  illumination  curve,  as  well  as  the  polar  curve,  con- 


The  general  case  of  an  illumination  curve  yielding  uniform 
illumination  is  represented  by  Fig.  10,  which  can  be  expressed 
by  the  equation 


/-/, 
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d      ^"*"   d 
where  d  =z  distance  between  two  lamps 

X  z=  h  tan  <P  or  distance  from  lamp  abscissa 
(•  =  a  constant  to  be  determined  in  every  individual  case, 
being   equal    O,   if    the    illumination    curve   is    a 
straight  line. 
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Substituting,  according  to  Monasch*,  for  equation   (2) 

Cj>  =r  klo 

where 

could   be   exacted    from   tables   made   up    for   this   special   pur- 
pose, the  general  equation  for  a  polar  curve  would  be 


(6) 


d  -r  >-■•■""    ^ 

from  which  all  the  possible  ways  of  uniform  illumination  could 
be  derived. 

We  have  demonstrated  that  in  order  to  illuminate  uniformly 
large  horizontal  planes  a  number  of  lamps  must  be  employed 
and  their  light  so  distributed  that  the  lamps  in  their  combina- 
tion produce  uniform  illumination.  The  different  possibilities 
have  been  theoretically  discussed  and  a  conception  has  been 
formed  as  to  the  shape  of  the  polar  curves. 

It  now  will  be  interesting  and  useful  to  observe  to  what  an 
extent  the  theoretical  requirements  are  fulfilled  in  practice.  To 
this  end  a  number  of  tests  were  made  by  the  Electrical  Testing 
Laboratories  under  my  personal  direction. 

An  up-to-date  illuminant,  a  40-hefner  candle  "Just"  tungsten 
lamp,  was  selected  and  tested  under  a  number  of  different  con- 
ditions, as  unfrosted,  tip-frosted  and  entirely  frosted,  and  in 
connection  with  a  number  of  reflectors.  The  same  lamp  was 
used  for  all  the  tests,  the  distance  from  the  photometer  kept 
constant,  etc.,  so  that  the  clearest  insight  into  the  prevailing 
conditions  was  gained. 

A  few  of  the  results  of  the  tests  are  reproduced  in  Figs.  11 
to  13.  In  Figs.  14  to  16  three  of  these  experimental  curves  are 
supplemented  by  curves  obtained  from  theoretical  considera- 
tions. The  experimental  curves  are  in  full  line,  while  the 
theoretical  curves  are  dotted. 

The  comparison  reveals  that  it  is  reasonable  to  expect  that 
uniform  illumination  of  horizontal  planes  can  be  realized  in 
practice,  in  accordance  with  the  laws  derived  above.    The  devia- 


•  two  lamps  could  be  made  the  same  in  all  three  cases  which 
have  been  selected  in  order  to  compare  theory  with  practice. 
It  shows  that  the  same  number  of  lamps  are  used  to  illuminate 
the  same  area,  the  variation  being  only  in  the  height  of  the 
suspension  and  in  the  intensity  of  illumination.  Or,  in  other 
words,  it  is  possible  in  practice  also,  to  vary  the  intensity  of 
uniform  illumination  by  simply  changing  the  reflectors  and  the 
height  of  suspension.  It  verifies  also  the  recognized  fact  that 
the  higher  the  lamp  is  suspended  above  the  surface,  the  less  the 
illumination  obtained  thereon ;  concentrating  reflectors  are  re- 
quired for  a  higher  suspension,  while  for  low-ceiling  rooms 
more  diffusing  reflectors  are  necessary. 

For  high  suspension — high  being  a  relative  term  with  regard 
to  the  candle-power  of  the  lamp — and  for  concentrating  reflec- 
tors, the  illumination  curve  is  always  a  straight  line,  while  for 
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FIG.     17. — UNIFORM     ILLUMINATION    BY    TWO    ENCLOSED    ABC    LAMPS. 

rooms  with  low  ceilings  one  often  is  compelled  to  introduce  the 
more  complicated  illumination  curves  if  small  lamp  units  are 
not  available  or  too  expensive  in  their  total  cost. 

Otherwise  the  tests  show  that  it  is  possible  to  meet  the  theo- 
retical requirements  with  the  existing  sources  of  light  fairly 
well.  This  is  demonstrated  here  for  the  tungsten  lamp;  a 
comparison  with  other  lamps,  for  instance,  Nernst  lamps  with 
U-shaped  filaments  and  tantalum  lamps,  etc.,  would  reveal  that 
the  conditions  are  equally  promising. 
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KIGS.     14,     15     AND     16. — COMPARISON     BETWEEN     THEORETICAL     AND     PRACTICAL    CURVES. 


tions  are  slight,  the  greatest  occurring  at  the  upper  end,  which 
is  due  to  the  fact  that  the  illumination  curve  of  one  lamp  passes 
through  the  zero  mark  where  the  maximum  illumination  of  the 
next  lamp  sets  in.  This  necessitates  that  the  polar  curve  must 
return  to  zero  also.  In  other  words,  no  light  should  be  emitted 
in  the  horizontal  direction,  or  in  the  case  of  incandescent  lamps, 
reflectors  must  be  used  so  designed  that  all  the  light  is  util- 
ized below  the  lamp  in  accordance  with  the  theoretical  require- 
ments discussed  above.  Therefore,  if  it  is  desired  to  illuminate 
the  upper  parts  of  a  room,  the  lamps  must  be  placed  at  the 
proper  height. 

It  is  interesting  to  note  further  that  the  distance,  d,  between 

"I!.    Monasch.      "KIcctrischc   HcIcuclUung,"    1906. 


Of  course,  the  reflectors  will  play  the  most  important  part  in 
realizing  the  theoretical  requirements.  Further  practical  studies 
are  being  made  along  this  line  in  order  to  effect  the  desired 
results  in  a  more  systematic  way. 

In  conclusion  it  will  be  interesting  to  call  attention  to  the 
uniform  illumination  of  very  large  areas,  such  as  streets-,  pub- 
lic squares,  etc.,  by  arc  lamps  especially  adapted  for  that  pur- 
pose. The  enclosed  arc  lamps,  for  instance,  curves  of  which 
are  shown  in  Fig.  17.  taken  from  Monasch's  book,  are  not  very 
far  from  realizing  the  theory  in  an  ideal  way.  Fig.  17  shows 
that  with  the  lamps  suspended  20  ft.  from  the  ground  and 
placed  64  ft.  apart,  an  almost  ideal  uniform  illuminatiiin  will  be 
obtained  at  a  height  of  4  ft.  above  the  ground. 
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The   Rolling  of  Thunder. 

By  D.  S.  Carpenter. 

THE  rolling  of  thunder  has  generally  been  attributed  to 
the  fact  that  the  different  portions  of  the  path  which 
the  lightning  discharge  traverses  are  unequally  distant 
from  the  point  of  observation.  As  t,he  intensity  of  sound  varies 
inversely  as  the  square  of  the  distance  of  the  source  from  the 
observer,  and  as  the  various  points  of  the  path  which  become 
in  turn  the  source  of  the  sound  are  unequally  distant,  in  the 
case  of  a  uniform  single  discharge,  the  sound  would  gradually 


FIG.    I. — LOCUS    OF   EQUATION    y 


decrease  in  intensity  as  the  sound  waves  from  the  more  remote 
portions  of  the  path  of  the  discharge  reach  the  ear.  This  view 
must  necessarily  require  that  the  transitions  be  gradual,  and 
that  there  be  none  of  the  extremely  abrupt  changes  in  the 
sound  which  are  so  characteristic  of  thunder.  But  lately  much 
time  has  been  devoted  to  the' study  of  the  phenomena  of  light- 
ning, and  information  has  been  gained  which  throws  much  light 
on  the  character  of  the  lightning  flash. 

Photographs  of  lightning  taken  with  a  moving  camera  show 
that  the  lightning  flash  is  made  up  of  several  discharges  or 
rushes  which  follow  one  another  in  quick  succession  and  pass 
over  practically  the  same  path.  It  is  evident  that  some  of  these 
discharges  must  be  of  much  greater  magnitude  than  others,  and 
that  the  intervals  of  time  intervening  between  them  must  vary 
greatly  in  length. 

Dr.  Waller,  of  Hamburg,  has  secured  some  very  interesting 
photographs  of  lightning  discharges,  employing'  a  camera 
mounted  on  a  vertical  axis  and  rotated  at  a  uniform  rate  by 
clockwork.  These  were  taken  from  a  small  cabin  erected  on 
the  roof  of  a  high  building.  This  cabin  was  provided  with 
windows  on  all  sides,  so  that  an  unobstructed  view  of  all  parts 
of  the  sk>-  was  obtained.  These  photographs  show  that  the 
lightning  flash  is  composed  of  several  individual  discharges. 
The  time  intervals  between  these  discharges,  calculated  from 
the  movements  of  the  apparatus,  were  very  irregular.  On  his 
photographs,  the  first  and  last  discharges  appeared  to  be  the 
brightest.  The  time  intervals  between  the  discharges  obtained 
B 


FIC.   2.— RELATIVE  POSITIONS  OF   FLASH    AND  OBSERVER   IN   THE  CASE 
OF  THE  FLASH   i-ROM  LINE  TO  GROUND. 

in  one  flash  of  six  discharges  were  .i.V.   068,  .075,  .119  and  .lo.? 
seconds,  respectively. 

Mr.  .-Mex  Larsen,  of  Chicago,  has  also  obtained  some  very 
fine  photographs  of  lightning  with  a  moving  camera.  The  "An- 
nual Report  of  the  Smithsonian  Institution"  for  1905  contains 
a  very  good  account  of  his  work.  His  photographs  also  repre- 
sent the  lightning  flash  as  composed  of  several  separate  dis- 
charges, as  many  as  40  being  counted  in  one  flash.  He  esti- 
mated the  duration  of  this  flash  of  40  discharges  as  .624  second. 


A  marked  difference  in  the  magnitude  of  the  individual  dis- 
charges which  compose  the  flash  is  clearly  shown  by  all  these 
photographs. 

Fig.  2  of  the  above  report  illustrates  this  point.  This  flash 
consists  of  14  discharges.  Two  heavy  discharges,  separated  by 
a  short-time  interval,  occur  at  the  beginning  of  the  flash.  These 
are  separated  from  a  third  heavy  discharge  by  an  interval  of 
about  a  fourth  of  a  second,  during  which  no  discharges  are 
apparent.  The  remainder  of  the  flash  is  composed  of  dis- 
charges of  much  less  intensity. 

Prof.    Trowbridge,    of    Harvard    University,    has    apparatus 
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FIG.  3. — RELATIVE-  INTENSITY  AT  THE  POINT  OF  OBSERVATION  OF  THE 
SOUNDS  OF  THE  INDIVIDUAL  DISCHARGES  THROUGH- 
OUT   THEIR    WHOLE    EXTENT. 

with  which  he  is  able  to  produce  a  difference  of  potential  of 
3,000,000  volts,  obtaining  sparks  7  ft.  long.  These  sparks  exhibit 
some  of  the  characteristics  of  lightning  discharges.  Side  dis- 
charges and  brushes  occur  at  the  points  where  the  discharge 
branches.  He  has  also  shown  that  a  phenomenon  of  an  explo- 
sive character  occurs  whenever  a  powerful  spark  forks,  and 
concludes  that  there  is  an  explosion  at  each  point  where  the 
lightning  discharge  forks.  It  is  true  that  at  certain  points  in 
its  path  a  phenomenon  of  the  nature  of  an  explosion  occurs. 
The  records  of  the  instances  where  persons  have  been  struck 
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FIG.  4. — INTENSITY  OF  SOUND  OF  THE  THUNDER  AT   EACH   INSTANT. 

by  ligjitning  clearly  indicate  that  there  is  an  explosive  effect 
where  the  discharge  leaves  the  body.  Many  cases  have  been 
recorded  where  the  shoes  and  stockings  have  been  blown  off 
the  feet.  It  is  somewhat  difficult  to  explain  this  phenomenon. 
He  thinks  that  these  explosions  may  be  one  of  the  causes  of  the 
rolling  of  thunder.  It  seems  probable  that  the  sound  of  these 
side  discharges  and  explosions  would  appear  as  iregularities 
only  in  the  sound,  and  would  not  be  of  sufficient  magnitude 
to  produce  a  very  great  increase  in  the  loudness  of  the  sound. 


FIG.  5. — RELATIVE  POSITIONS  OF  FLASH  AND  OBSERVER  IN   THE  FLASH 
FROM   CLOUD   TO  CLOUD. 

except  very  long  branches  as  to  a  cloud  or  to  ground,  which 
must  be  treated  as  individual  discharges  in  the  imirediate 
vicinity  of  the  main  discharge. 

Tesla  has  produced  sparks  said  to  be  70  ft.  in  length  with 
Tesla  coils,  but  these  discharges  have  characteristics  quite 
different  from  lightning. 

These  rcscarrhcs  show  th.it  the  lightning  flash  is  composed 
i<(  several  discharges.  Accepting  this  view,  the  rolling  of 
thunder  can  be  explained  as  follows:     If  we  let  y  represent  the 
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intensity  of  ihc  sound  and  x  the  distance  from  the  source  to  the 
point  of  observation,  the  relation  between  intensity  and  distance 

is  given  by  the  equation  y  ■=.—.. 

X 

For  simplicity  we  will  consider  the  discharge  as  uniform 
throughout  its  length,  as  variations  due  to  lack  of  uniformity, 
forking,  etc.,  in  general  produce  only  slight  irregularities  in 
the  curve  representing  the  relative  intensity.  This  curve  is 
shown  in  Fig.  i. 

The  rate  of  change  of  the  slope  is  j-^  =  -;-  As  the  dis- 
tancc  to  the  source  of  the  sound  increases,  this  very  quickly 
assumes  a  very  small  value.     This  means  that  if  the  flash  is 


Seconds 

FIG.  6. — RliLATIVE  I.VTENSITY  AT  THE  POI.NT  OF  OBSERVATION'  OF  THE 
SOUND  OF  THE  INDIVIDUAL  DISCHARGES  THROUGH- 
OUT   THEIR    WHOLE    EXTENT. 

quite  distant,  the  variation  in  the  distances  of  the  various  por- 
tions of  the  path  from  the  point  of  observation  will  have  little 
effect  upon  the  intensity  and  loudness  of  the  sound. 

This  curve  is  the  locus  of  the  equation  j=--.     The  branch 

X- 
to  the  left  of  the  axis  of  ordinates  applies  to  Fig.  2,  where  the 
source  of  sound  is  represented  as  to  the  left  of  the  observer. 
Where  the  source  of  the  sound  is  represented  as  to  the  right 
of  the  observer,  as  in  Fig.  s,  we  would  use  the  branch  to  the 
right  of  the  axis  of  ordinates. 

Considering  all  the  available  data,  the  probable  value  of  the 
velocity  of  sound  is  331.7  meters  per  second  at  o  deg.  C.  The 
temperature  at  the  time  of  year  during  which   thunderstorms 
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FIG.     7. — INTKNSITV     OF     THE     SOUND    OK     THE     TlllNDER     AT     EACH 
INSTANT. 

prevail  may  be  taken  as  32  deg.  C.     Correcting  the  velocity  of 
sound  for  this  change  in  temperature  by  means  of  the  formula 

Si  =  So  V I +  .003665/ 
we  obtain  a  velocity  of  350.67  meters,  or  11 50.5  ft.  per  second. 
To  develop  the  theory,  we  will  choose  the  simplest  possible 
case  and  assume  that  the  flash  takes  place  from  cloud  to 
ground,  the  discharge  being  one  mile  long,  and  striking  the 
earth  three  miles  from  the  observer,  we  would  then  have  the 


conditions  represented  in  Fig.  2.  As  the  distance  of  B,  the 
most  remote  portion  of  the  path,  is  only  .162  mile  greater 
than  that  of  the  nearest  point,  A,  assuming  the  velocity  of 
sound  as  1 150.5  ft.  per  second,  the  report  from  a  single  disr 
charge  will  be  only  .745  second  long.  Assuming  A"  as  the  in- 
tensity of  the  sound  from  A,  and  assuming  that  the  discharge 
is  uniform  for  simplicity,  we  can  easily  calculate  the  relative 
intensity  of  the  sound  from  the  various  points  of  the  path  and 
draw  the  corresponding  curve.  The  variations  due  to  lack  of 
uniformity,  etc.,  will  then  be  apparent.  The  discussion  of  these 
will  be  taken  up  later. 

We  will  let  the  abscissas  represent  the  time  it  will  require 
for  the  sound  from  the  various  points  to  reafh  the  observer  at 
C,  after  that  from  A  reaches  him.  Dividing  AB  into  eight 
equal  parts,  and  making  our  calculations,  we  get  the  values 
given  in  Table  I.  Plotting  these  values,  we  get  curve  a,  Fig.  3, 
for  the  first  discharge  of  this  flash. 

For 

«  =  — 3  -2'=. 074         6/1  =  4°  14' 

ax 


-3.162^  = 
dx 


.0634       es  =  3°  38' 


From  this  it  is  seen  that  there  is  only  36  minutes  between  the 
tangents  at  the  beginning  and  end  of  curve  a,  Fig.  3.  So 
curve  a.  Fig.  3,  will  appear  as  a  straight  line  in  the  figure. 


Time     in     Seconds     for 

Sound  to  Reach  C  after 

Distance                    Relative 

Sound     from      A     Has 

Miles                       Intensity 

Reached  It. 

CA 

3-                            1 

000  K 

.0000  Sec. 

Ci 

3.001 

999  K 

.0046    '• 

C2 

3010 

993  K 

.0460    " 

C3 

3023 

984  K 

.1058    " 

C4 

3.041 

973  K 

.1886    " 

C,^ 

3.064 

9S8K 

■-944     " 

3.09; 

94JK 

.4232    ' 

3- 1 -5 

•  5750 

C8 

3.162 

900  K 

•  7452 

Wc  will  assume  that  the  flash  is  composed  of  six  discharges 
separated  by  the  time  intervals  given  by  Dr.  Waller,  and  also 
that  the  ordinates  of  the  points  at  the  beginning  of  the  carves 
represent  the  relative  intensity  of  the  sounds  from  A  for  the 
various  discharges.  Combining  the  curves  in  Fig.  3,  we  get  the 
curve  in  Fig.  4. 

For  a  more  general  case,  wc  will  assume  the  conditions  repre- 
sented in  Fig.  5,  considering  the  flash  as  a  discharge  from 
cloud  to  cloud.  The  point  A  is  one  mile  from  the  observer  at 
C,  and  the  flash,  AB,  is  two  miles  long.  Making  our  calcula- 
tions as  before,  we  have  Table  II. 


Length 


1.323 
1.526 

1-732 
1.953 
2.179 
2.41 1 
2.646 


Tim 

e     in     Seconds     for 

Sou 

nd  to  Reach  C  after 

Relative 

Sound     from     A     Has 

ntensitv 

Reached  It. 

I. 000  K 

.000  Sec 

.763  K 

.665    " 

.572  K 

1.482    ■' 

.434  K 

2.414 

•333  K 

3.3.59 

.263  K 

4.37 

.210  K 

.172  K 

6.47      " 

.143  K 

7.55      " 

The  report  from  a  single  di.'icharge  is  7.55  seconds  long. 

Assuming  that  the  flash  is  composed  of  12  discharges  separated 

by  the  time  intervals  .0338,  .0026,  .0156,  .0130,  .0117,  .0221.  .0078, 


10 


Seconds 

FIG.     8. — INTENSITY     OF     THE     SOUND    OF     THE    THC.VDER    .\T  '  EACH 

INSTANT  WHEN  THE  SOUND  FROM  A  SECONDARY  DISCHARGE  IS 

SUPERIMPOSED   UPON    THAT   OF  THE    MAIN    DISCHARGE. 

.0117,  .0091,  .0065  and  .0065  second,  and  that  the  ordinates  of  the 
points  at  the  beginning  of  the  curves  in  Fig.  6  represent  the 
relative  intensity  of  the  sound  from  A  for  the  various  dis- 
charges,  we   can   plot   the  curves    in    Fig.    6    for    these    dis- 
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charges.     Combining  these  curves  we  get  the  curve  in  Fig.  7. 

From  the  curves  in  Figs.  4  and  7  we  see  that  the  report  from 
a  lightning  discharge  increases  in  intensity  with  great  rapidity 
and  reaches  a  maximum  value  in  an  extremely  short  interval  of 
time.  It  then  diminishes  very  rapidly  at  first,  then  gradually, 
then  very  rapidly  to  a  zero  value.  The  irregularities  occurring 
in  the  first  and  last  portions  of  the  curve,  where  the  curves 
in  Fig.  6  begin  or  end,  would  probably  not  be  apparent  to  the 
ear,  except  in  the  case  of  flashes  at  a  short  distance  from  the 
observer. 

Very  often  secondary  discharges  occur,  due  to  the  release 
of  charges  when  the  first  flash  occurs.  The  sounds  from  these 
will  reinforce  those  from  the  first  flash,  as  the  secondary  dis- 
charges will  take  plac^e  in  the  vicinity  of  the  first,  generally,  giv- 
ing rise  to  another  maximum.  In  this  case  the  curve  would 
have  a  second  peak,  as  shown  in  Fig.  8. 

Having  given  the  photograph  of  a  lightning  flash  with  a 
moving  camera,  the  distance  to  one  end  of  the  flash,  its  length 
and  relative  position  with  respect  to  the  observer,  a  curve  rep- 
resenting the  relative  intensity  of  the  report  from  beginning 
to  end  can  be  drawn,  and  by  getting  a  record  of  the  report 
with  suitable  apparatus  at  the  time  of  the  flash,  much  light 
would  he-  thrown  on  the  nature  of  the  'flash.  Great  care  would 
be  necessary  in  recording  incidental  circumstances. 


Torque    Analysis  of  Induction   Meters. 

By  a.  R.  Dennington. 

Measuring  instruments  based  on  the  induction  principle  are 
extensively  used  on  alternating-current  circuits,  and  a  study  of 
the  production  of  the  torque  is,  therefore,  not  unwarranted. 

In  the  induction  type  of  ammeter  and  voltmeter  use  is  made 
of  the  so-called  "shading  coil,"  which  is  merely  a  conductor  of 


FIG.    I. — INDUCTION  AMMETER  OR  VOLTMETER,  FLUX   IN   .\IR  CAP. 

very  low  resistance  surrounding  a  part  of  the  cross-section  of 
the  magnetic  circuit. 

In  Fig.  I,  assume  that  A'  and  S  are  the  two  poles  of  a  mag- 
netic circuit  fitted  with  shading  coils,  A  and  B.  Consider  that  ■ 
the  magnetic  flux  is  a  maximum  in  the  direction  indicated  by 
the  arrows  and  begins  decreasing.  .'Vt  the  instant  the  flux  is  a 
maximum  no  current  will  flow  in  the  shading  coils  A  and  B  and 
the  density  will  be  nearly  uniform  all  over  the  pole  faces.  As 
the  magnetism  begins  to  decrease,  a  current  is  induced  in  the 
shading  coil,  which  tends  to  oppose  the  change  and  hence  to 
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cause  the  magnetism  included  by  A  and  B  to  lag  behind.  As 
the  magnetism  in  the  main  circuit  passes  through  zero  the  cur- 
rents in  A  and  B  reach  their  maximum  values,  and  consequent- 
ly there  is  an  appreciable  flux  threading  through  these  coils  in 
the  direction  indicated.  As  the  magnetism  through  the  main  cir- 
cuit reverses  and  begins  to  increase  in  value  in  a  negative  di- 


rection, the  flux  included  by  A  and  B  decreases  and  reaches 
a  zero  value  when  the  m.  m.  f.  of  the  exciting  coils  is  great 
enough  to  neutralize  that  of  the  induced  currents  in  the  shading 
coils.  The  flux  through  the  shaded  section  then  begins  to  build 
up  in  a  negative  direction,  but  this  tendency  is  opposed  by  the 
induced  currents.  At  the  maximum  value  of  the  flu.x  the  shad- 
ing coils  have  no  effect,  but  the  magnetism  in  the  shaded  sec- 


Noith  pole 


FIG.  3. — REI.ATION 
OF  INDUCED  CUR- 
RENT AND  MAGNET 
POLE,'  UNSHADED, 
SECTION  INDUCING 
CURRENT      IN      DISC. 


North  ..ole 


FIG.  4. — RELATION 
OF  I-N'DUCED  CUR- 
RENT AND  MAG- 
NET POLE,  SHADED 
SECTION  INDUCING 
CURRENT      IN      DISC. 


North  pole  decreasing 
FIG.  5. — RELATION 
OF  INDUCED  CUR- 
RENTS AND  MAGNET 
POLE,  UNSHADED 
SECTION  INDUCING 
CURRENTS     IN     DISC. 


tion  reaches  a  maximum  slightly  later  than  in  the  unshaded  por- 
lion  because  of  the  effect  of  hysteresis  and  the  magnetizing 
action  of  the  induced  currents  building  up  more  rapidly  than  the 
magnetism  begins  to  decrease.  This  is  shown  in  Fig.  2,  as  are 
the  various  curves  of  magnetism  and  current. 
When  the  flux  in  the  primary  circuit  is  passing  through  zero 


North  decreasing-Sonth  increasing 

FIG.    6.— RELATION    OF   INDUCED  CURRENTS   AND    MAGNET   POLE.     ZERO 

TORQUE. 

in  a  positive  direction,  as  shown  in  Fig.  3,  that  which  is  affected 
by  the  shading  coils  has  a  negative  value;  hence  the  current  in 
the  disc  will  have  a  tendency  to  strengthen  the  reverse  field 
and  react  upon  it  so  as  to  receive  a  side  push  in  the  direction 
of  the  arrow.  This  continues  until  the  magnetism  in  the  shaded 
portion  is  reversed  and  becomes  an  increasing  north  pole.  The 
rate  of  increase  in  the  shaded  section  will  be  greater  than  in  the 
unshaded  section  for  a  part  of  the  cycle  because  the  magnetism 
in  the  unshaded  part  is  nearer  its  maximum  value,  and  hence 
is  not  on  as  steep  a  part  of  the  curve;  the  conditions  shown  in 
Fig.  4  will,  therefore,  exist,  and  there  will  be  a  thrust  in  the 
direction  indicated.  After  the  flu.x  reaches  its  maximum  value 
and  begins  to  decrease,  the  conditions  shown  in  Fig.  5  will  exist. 
When  the  magnetism  in  the  unshaded  portion   reaches  zero 


1 

[^ 

liLl 

1 — 1 

n 

-^       ..i, 

X 
B 

1               _    1 

l_    ' 

M 

1 

FIG.   7. —  MAGNETIC  CIRCUIT   FOR   INDUCTION    WATT-HOUR    METER. 

and  begins  to  reverse,  the  rale  of  change  is  greater  than  in  the 
shaded  portion,  the  current  induced  in  the  disc  is  a  maximum, 
but  the  field  on  which  this  current  reacts  is  getting  near  the 
zero  value,  and  there  comes  an  instant  when  the  rate  of  charge 
of  the  two  fields  is  equal  and  opposite,  a  b,  Fig.  2.  and  at 
this   instant   the   torque  drops   to   zero.     These   conditions   are 
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shown  in  Fig.  6.  The  torque  drops  to  zero  twice  in  eacli  cycle, 
but  only  for  an  instant. 

In  order  to  compensate  for  the  increase  in  permeability,  and 
thus  maintain  a  nearly  uniform  scale,  the  inductor  is  made  of  a 
spiral  shape.  As  the  magnetic  density  increases,  the  radius  at 
which  the  force  acts  is  shortened  and  the  area  of  the  plate  under 
the  pole  is  reduced  so  that  the  resultant  torque  is  made  pro- 
portional to  the  current. 

In  the  induction  watt-hour  mett-r  the  shading  coils  are  un- 


S  and  S  decreaslng-u'lncreaslng 
FIG.  8.— REI-ATION  OF  INDUCED 
CUKRENTS       AND      POLES       FOR 
FIRST       QUARTER      OF      CYCLE. 


S  and  K  increasinK—^!  'decreasing 
FIG.  9. — RELATION  01-    INDUCED 
CURRENTS      AND       POLES      FOR 
SECOND     QUARTER     OF     CYCLE. 


necessary  because  the  flux  set  up  by  the  pressure  coils  and  that 
set  up  by  the  current  coils  may  be  made  to  differ  in  phase,  and 
thus  give  a  shifting  field. 

Let  A^  and  S,  Fig.  7,  represent  projections  on  the  frame  of  the 
meter  which  carries  the  current  coils.  The  coils  on  these  projec- 
tions are  wound  in  opposite  directions  so  that  the  instantaneous 
polarities  are  opposite.  The  projection  B  is  to  carry  the  pres- 
sure coil.  It  will  be  necessary  to  secure  a  magnetism  in  B  out  of 
phase  with  that  in  A'  and  5  in  order  to  obtain  a  reaction  between 
the  induced  currents  and  the  fields  to  cause  a  rotation  of  the 
disc  in  a  given  direction.  The  pressure  coil  on  B  will  have  a 
high  inductance,  so  the  magnetism  will  lag  nearly  90  deg.  in 
time  phase  behind  the  pressure  across  the  terminals.  This  pres- 
sure, however,  in  the  main  circuit  is  what  causes  the  current  to 
flow  an.d  if  the  power-factor  is  unity,  the  current  and  magnetism 
of  jV  and  S  will  be  in  phase  with  the  pressure. 

.Assume  the  current  in  the  exciting  coils  of  N  and  5  to  be  a 
maximum  and  that  the  power-factor  of  the  circuit  is  unity. 
The  magnetism  in  B  will  be  changing  at  its  greatest  rate,  and 
hence  will  have  its  zero  value.  At  this  instant  there  will  be 
currents  induced  in  the  disc,  due  to  the  pole  B,  and  these  will 
react  upon  the  poles  N  and  S  so  as  to  urge  the  disc  toward  the 
right.  As  the  magnetism  in  A''  and  5  decreases,  the  flux  through 
B  will  increase,  causing  a  north  pole  to  be  formed  at  A'',  and 
this  becomes  a  inaximum  when  the  values  of  N  and  5  pass 
through  zero.  As  the  current  in  the  exciting  coils  of  A''  and  5" 
reverses,  the  value  of  A^'  decreases  and  reaches  zero  when  A^and 
-S"  have  reached  a  maximum  in  a  reverse  direction.  The  action 
throughout  one  cycle  is  given  by  Figs.  8,  9,  10  and  11.  In  these 
figures  the  eddy  currents  are  shown  around  the  stronger  poles 
only.  The  flux  from  the  pole  set  up  by  the  pressure  coil  will 
add  to  the  flu.x  to  or  from  that  one  of  the  poles  due  to  the 
series  coils  which  has  opposite  polarity.  The  markings  of  the 
poles  S  and  A'  in  Fig.  7  have  been  reversed  in  Figs.  8  to  11,  in- 
clusive, because  the  pole  A'''  is  shown  on  the  same  side  of  the 
disc  as  A^  and  ^  for  the  sake  of  clearness. 

Regulation  is  accomplished  by  means  of  one  or  more  perma 


S  niKl.NUwT.'usliiB-s  liuTviislng 
FIG.      10. — RELATION      OF      IN- 
DUCED   CURRENTS    AND    POLES 
FOR  THIRD  QUARTER  OF  CYCLE. 


N  nmlS  Ui.T.-asliig-S'df.- reusing 
FIG.       II. — RELATION      OF      IN- 
DUCED   CURRENTS    AND    POLES 
FOR  FOURTH  QUARTEROFCYCLE. 


nent  magnets  which  act  as  magnetic  drags  by  setting  up  eddy 
currents  in  the  moving  disc.  The  currents  induced  are  pro- 
portional to  the  speed  of  the  disc  and  hence,  as  the  field  is 
constant,  the  retarding  force  is  directly  proportional  to  the 
speed.  There  is,  however  an  PR  loss  due  to  these  currents 
which  increases  as  the  square  of  the  speed  and  this  has  a 
tendency  to  increase  the  retarding  action.  The  relative  effect 
of  friction  is  reduced  for  the  loads  giving  a  high  torque,  and 


this  is  usually  sufficient  to  counteract  the  effect  of  the  loss 
mentioned  above. 

The  finer  adjustment  is  usually  made  by  means  of  coils  which 
may  be  arranged  to  include  more  or  less  of  the  magnetic  cir- 
cuit or  to  have  greater  or  less  effect  by  change  in  resistance. 
When  a  short-circuited  coil  is  placed  so  as  to  include  the  lines 
of  force,  it  causes  the  magnetism  to  lag,  and  in  this  manner  a 
perfect  adjustment  may  be  made  so  the  meter  will  register  cor- 
rectly with  loads  of  different  power-factors.  With  non-induc- 
tive load,  the  flux  in  series  and  shunt  magnetic  circuits  should 
differ  by  90  deg. 

As  shown  in  Figs.  8  to  11,  inclusive,  the  torque  on  the  disc 
is  due  to  the  reactions  of  the  induced  currents  set  up  by  the 
series  coils  on  the  field  set  up  by  the  pressure  coil.  Any  varia- 
tion in  current  or  pressure  will,  therefore,'  vary  one  or  both  of 
the  urging  forces  and  cause  a  change  in  speed  proportional  to 
the  change  in  the  product  of  the  two  fields. 

Friction  may  be  compensated  for  by  the  use  of  adjustable 
shading  coils  as  shown  at  E  and  F,  Fig.  7.  Changing  the  posi- 
tion of  one  of  these  loops  will  change  the  amount  and  phase  of 
the  leakage  flux  across  the  air-gap  n.  This  will  have  the  same 
effect  as  a  shading  coil  on  one  side  of  the  polar  projection  and 
the  disc  will  tend  to  move  toward  the  loop  including  tlje  greater 
number  of  lines  of  force. 

Increasing  the  frequency,  other  things  remaining  unchanged, 
will  increase  the  induced  currents  in  the  disc,  while  the  mag- 
netic intensity  in  the  poles  will  be  decreased.  The  net  result 
will  be  a  small  tendency  for  the  meter  to  run  too  rapidly. 
As  a  remedy  for  this,  a  copper  strip,  or  damper,  may  be 
placed  near  the  disc  and  moved  so  it  is  more  or  less  in  the 
field  set  up  by  the  eddy  currents  in  the  disc.  The  nearer  the 
damper  is  to  the  induced  currents  the  greater  will  be  the  retard- 
ing effect,  because  it  will  act  as  a  secondary  of  a  transformer 
and  will  tend  to  reduce  these  currents. 


New  Telephone  Patenth. 

AUTOMATIC    EXCHANGE   DEVICi-S. 

With  automatic  exchanges  it  is  frequently  necessary  to  pro- 
vide a  dial  device  at  the  sending  station  such  that  it  is  not 
readily  stopped  or  interfered  with  during  its  return  movement 
after  a  setting.  On  this  line  is  an  invention  of  F.  A.  Lundquist, 
of  Chicago.    This  may  be  best  explained  by  reference  to  the  cut 


LUNDQUIST  DIAL   FOR  AUTOMATIC    EXCHANGES. 

The  fingcrpiece  D'  is  pulled  around  until  opposite  the  slot  of 
the  desired  digit.  The  fingcrpiece  is  movable  and  may  thus  be 
pushed  into  the  slot.  The  return  motion  now  begins,  and  the 
whole  fingcrpiece  passes  out  of  sight  and  reach  behind  the  dial 
plate. 

AUTOMATIC   RINGING. 

In  the  endeavor  to  simplify  and  reduce  the  operator's  work 
on  each  connection,  a  large  amount  of  work  has  been  done  on 
the  subject  of  automatic  ringing.  With  this  improvement  the 
operator    is    relieved   of   the    responsibility   of    ringing,    except 
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maybe  tlu-  mere  starting  of  that  operation.  The  ringing  current 
is  cut  ..iff  automatically  upon  the  response  of  the  station.  This 
cut-off  is  accomplished  by  a  limit  relay,  which  fails  to  operate 
under  energization  by  the  normal  ringing  current,  but  which 
will  operate  positively  when  the  ringing  current  becomes  in- 
creased, due  to  the  transmitter  circuit  at  the  station  being  cut 
across   the   line. 

Heretofore  the  control  relay,  the  coil  of  which  is  in  the  ring- 
ing circuit,  has  always  been  electromagnetic.  It  has,  there- 
fore, had  a  reducing  effect  upon  the  ringing  current.  Mr.  W.  W. 
Dean  has  patented  a  system  in  which  this  control  relay  is  non-in- 
ductive, the  contacts  being  controlled  by  the  varied  expansion 
of  a  hot  wire  in  the  circuit.  The  patent  for  this  system  is 
assigned  to  the  Dean  Electric  Company. 

CABLE  JLXCTIO-V   BOX. 

A  cable  junction  box  with  cable  terminal  attachment  has  been 
patented  by  Frank  B.  Cook,  of  Chicago.  The  junction  bo.x  is 
formed  of  sheet  metal,  with  a  cast  mounting  bracket.  Cable 
nozzles  are  secured  to  the  bottom,  and  the  front  of  the  bo.x, 
which  is  bolted  on,  is  sealed  by  a  rubber  gasket.  Splicing  may 
be  done  within  the  box,  and  if  it  is  desired  to  bring  out  pairs 
to  a  terminal,  a  plate  is  removed  from  its  gasket  on  top  of  the 
junction  box,  thus  uncovering  a  hole.  A  cable  terminal  may 
then  be  bolted  on  in  lieu  of  the  plate.  This  terminal  is  pro- 
vided with  a  removable  cover  to  facilitate  connection,  a  rub- 
ber gasket  serving  to  seal  the  terminal. 

FUMIGATOR. 

L.  S.  Shrader,  of  Xew  .\lbany,  Ind.,  has  produced  a  fumiga- 
tor  for  telephone  instruments.  This  consists  of  a  bo.x,  with  an 
aperture  through  which  the  small  end  of  a  transmitter  mouth- 
'piece  will  pass,  and  with  a  slot,  closed  by  the  lid  of  the  box,  in 
which  the  receiver  shell  may  be  placed.  The  fumigator  is 
mounted  with  the  instruments  in  place  and  disinfectant  is 
burned  within   it. 

TRAXSMITTERS   AND  RECEU'ERS. 

Mr.  H.  E.  Booth,  of  Salt  Lake  City,  has  made  an  invention 
to  tone  down  the  sound  from  a  receiver.  He  extends  the  cap 
along  the  line  of  the  receiver  length  so  as  to  provide  a  con- 
siderable cavity  between  the  diaphragm  and  the  earpiece.  Im- 
mediately behind  the  earpiece  in  this  cavity  he  places  an  aux- 
iliary cavity  of  some  porous  substance,  such  as  several  layers 
of  cloth.  This,  he  says,  makes  the  reproduce.!  tone  clearer  and 
protects  the  ear  from  any  loud  reports  in  the  receiver. 

The  antiseptic  idea  has  taken  form  as.  an  individual  mouth- 
piece, at  the  hands  of  Anna  Bebout,  of  St.  Louis.  Her  inven- 
tion prijvides  a  folding  mouthpiece  cnstriicted  after  the  man- 
ner of  collapsing  drinking  cups,  which  may  be  carried  in  the 
pocket.  This  mouthpiece  may  be  inserted  in  a  transmitter  by 
the  owner  in  lieu  of  the  public  one. 

STEP-BV-STEP  SYSTEM. 

S.  A.  Xorstrom  is  also  the  inventor  of  a  step-by-step  party 
line  system,  a  selecting  mechanism  being  located  at  each  station. 


The  operating  magnets  are  polarized  and  there  is  introduced  a 
reversed  current  arrangement  to  permit  of  very  quick  action  of 
the  stepping  action. 

We  now  have  at  hand  two  later  patents  bearing  on 
this  same  system.  As  usual,  there  is  located  an 
electrochemical  device  at  each  station,  all  of  which  are 
to  be  synchronously  manipulated  from  the  central  office 
by  current  impulses  sent  over  the  lines.  With  this  sys- 
tem there  is  an  arrangement  for  synchronizing  the  stations  at 
will.  To  this  end,  the  ratchets  are  moved  by  either  of  two 
pawls.  To  synchronize,  the  ratchets  are  all  advanced  to  within 
one  step  of  normal  by  one  pawl  and  there  they  stop,  as  the  tooth 
corresponding  to  the  next  step  is  omitted.  It  is  to  be  under- 
stood that  enough  impulses  are  sent  out  to  insure  the  position 
of  the  ratchets  at  the  dead  point.  One  step  by  the  second  pawl 
then  advances  all  to  normal. 

TELEPHONE    SET. 

A  telephone  wall  set  has  been  patented  by  W.  W.  Dean  in 
which  all  working  parts  to  be  included  in  the  bo.x  are  mounted 
together  as  a  self-contained  mechanism.  This  comprises  a  metal 
shelf,  supporting  the  bells,  ringer  mechanism,  coil,  hook  switch, 
etc.  This  shelf  is  to  be  screvved  to  the  backboard,  and  the  box 
swings  up  to  cover  it  and  provide  a  writing  shelf,  the  metal 
shelf  above  mentioned  serving  as  the  bottom  of  the  box.  The 
completed  set  has  the  appearance  of  the  usual  standard  wall  set. 
Mr.  Dean  has  assigned  his  patent  to  the  Kellogg  Switchboard 
&  Supply  Company. 


Letter  to  the  Editors. 

Calibration    of    Polyphase   Wattmeters   and 
Watt-Hour   Meters. 


To  the  Editors  of  Electrical  World: 

Sirs  : — Referring  to  the  communication  from  Mr.  Frederic 
Lange,  on  the  subject  of  switchboard  instruments,  in  your  issue 
for  Dec.  7,  page  11 15,  I  note  that  he  raises  again  the  ghost 
of  the  long-dead  contention  that  two  single-phase  independent 
wattmeters  on  a  polyphase  circuit  are  easier  to  calibrate  than 
a  polyphase  meter. 

Besides  the  increased  accuracy  and  convenience  obtained  by 
using  a  polyphase  meter  on  a  polyphase  circuit,  it  will  be 
found  that  one  polyphase  .meter  can  be  calibrated  just  as 
quickly  as  two  single-phase  meters,  if  not  more  quickly.  In 
calibrating  polyphase  wattmeters  or  w-att-hour  meters  it  is  not 
necessary  to  use  a  polyphase  circuit.  .\  single-phase  circuit 
is  sufficient,  connecting  the  shunt  circuits  of  the  meters  in 
parallel,  and  the  series  circuits  in  series,  then  proceeding^ as 
for   single-phase   meters. 

For  various  other  reasons  against  using  a  single-phase  meter 
on  polyphase  circuits,  I  beg  to  refer  to  an  article  of  mine  on 
page  S36  of  the  Electrical  World  for  Sept.  14,  1907. 

Pittsburg,  Pa.  Paul  MacGahax. 
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Dynamos,    Motors  and   Transformers. 

Intcrpote  Machines. — A.  K'ithkri. — .\n  article  in  which  the 
author  distinguishes  between  such  cases  in  which  the  commuta- 
tion of  direct-current  machines  is  intended  to  be  improved 
somewhat  by  interpolcs,  ami  the  more  serious  cases  in  which 
good  commutation  becomes  possible  only  by  the  introduction 
of  interpoles.  In  the  latter  case  the  machine,  should  be  de- 
signed at  once  as  a  perfect  interpolc  machine,  while  in  the 
former  case  it  is  possible  to  add  interpolcs  simply  to  existing 
machines  without  further  changes  of  the  design.— £/ft.  Zcil., 
Nov.  14. 


Inter l>otc  Machines. — R.  Schulz. — .\n  article  in  which  the 
author  shows  that  construction  of  direct-current  machines 
with  a  number  of  interpoles  one-half  that  of  the  real  poles, 
reduces  the  extra  cost  by  more  than  one-half,  and  that  for  this 
reason  this  method  is  specially  suitable  for  smaller  machines. 
The  author  refers  to  the  heating  of  the  interpolc  winding  and 
gives  a  muncrioal  example. — Elek.  Zcit..  Nov,  28. 
Lamps  and  Lighting. 

Flame  Arc  Lamf>. — .\n  illustrated  article  nn  the  Blondcl  (lame 
arc  lamp  which  has  been  in  use  for  some  lime  in  Continental 
Europe  and  which  is  also  made  now  on  a  commercial  scale  in 
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Engknd.  The  carbons  used  are  lieavily  miiicralizcd,  and  give 
a  long  and  curious-shaped  flame  of  great  intensity,  emitting 
light  of  a  pale  yellow  or  primrose  color,  which  is  most  pleasant 
to  the  eye.  The  color  is  a  mean  between  the  orange-colored 
light  given  by  most  of  the  inclined-carbon  lamps  and  the  white 
light  of  the  ordinary  arc.  Fig.  i  gives  the  curve  of  candle- 
power  distribution  for  this  lamp,  also  for  an  ordinary  white 
arc  lamp  and  an  inclined-carbon  flame  lamp.    The  high  candle- 
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power  of  the  new  lamp,  in  directions  near  to  the  horizontal 
line,  is  of  value  for  lighting  streets,  open  spaces,  factories, 
buildings,  etc.,  where  it  is  advisable  to  have  an  even  distribu- 
tion of  light.— Lond.  Elcc.  Eng'ing,  Nov.  28. 

Tantalum  Lamp. — L.  H.  Walter. — The  General  Electric  Com- 
pany of  this  country  has  developed  a  process  for  increasing 
the  resistivity  of  tantalum  for  the  purpose  of  producing  a  high- 
voltage  tantalum  laiup.  If  the  filament  is  heated,  by  passing 
a  current  through  it  for  15  minutes  in  an  atmosphere  of  nitro- 
gen at  a  pressure  of  15  millimeters  of  mercury  the  resistivity  is 
increased  about  four  times  the  original  value,  and  reaches  about 
44  microhms  per  centimeter  cube.  The  author  has  applied 
this  method  to  the  filament  of  an  ordinary  tantalum  lamp. 
While  he  confirms  the  rise  of  resistivity,  he  finds  that  the  me- 
chanical properties  of  the  filament  are  also  changed;  the  for- 
merly ductile,  strong,  flexible  and  springy  filament  now  becomes 
exceedingly  brittle  and  the  tensile  strength  is  very  low.  The 
author  thinks  that  there  is  some  promise  in  the  proposition  of 
Siemens  &  Halske  to  ^-mploy  a  tantalum  filament  in  scries  with 
a  carbon  lilaiucut  (preferably  graphilized  carbon)  in  the  same 
globe.  A  high-resistance  lamp  is  thereby  obtained  with  only 
a  short  length  of  metal  wire,  and  the  efficiency  is  good.  More- 
over, the  combination  of  positive  and  negative  temperature 
coeflicients  results  in  the  lamp  taking  practically  the  same  cur- 
rent when  hot  and  when  cold. — Lond.  Electrician,  Nov.  22. 

DJcasurittcj  raciiiini. — G.  Hurndt. — An  illustrated  description 
of  an  instrument  for  measuring  the  degree  of  a  vacuum.  It 
is  said  to  be  suitable,  for  instance,  in  the  luanufacture  of  incan- 
descent lamps.  It  is  based  on  the  principle  that  the  temperature 
of  a  wire  which  is  supplied  with  a  const.uit  quantity  of  heat  per 
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unit  of  time  increases  with  increasing  vacuum,  because  the  loss 
of  heat  by  conduction  decreases.  The  best  arrangement  is  to 
heat  the  wire  by  passing  an  electric  current  through  it.  The 
instrument  is  shown  in  Fig.  2.  the  silver  wire  being  stretched 
along  a  tube  and  loaded  in  its  center  with  a  copper  or  alumi- 
num disc  which  is  suspended  between  the  poles  of  a  permanent 
borse-shoc  magnet  so  as  to  provide  an  excellent  electromagnetic 
damping.      If   constant    current    is    sent    through    the   wire,    the 


temperature  of  the  wire  will  depend  on  the  vacuum  and  accord- 
ing to  the  temperature  the  sag  of  the  wire  wilj  vary.  This 
action  was  observed  by  means  of  a  microscope. — Elek.  Zeit., 
Nov.  21. 

Metallic-Filament  Lamps. — Niethammer. — In  using  metallic- 
filament  lamps  the  author  has  found  that  quick,  small  variations 
of  the  supply  voltage,  amounting  to  one  or  two  per  cent  or  less, 
arc  more  easily  perceptible  to  the  eye  in  the  case  of  metallic- 
filament  lamps  than  in  the  case  of  carbon-filament  lamps, 
especially  with  alternating-current  networks  without  storage 
batteries.  This  is  due  to  the  thinness  of  the  filaments  and 
their  small  heat  inertia.  Metallic  filaments  follow  the  varia- 
tions of  current  far  more  quickly  than  carbon  filaments,  and  the 
author  doubts  whether  it  is  possible  to  operate  metallic-filament 
latiips  at  a  frequency  of  25  without  causing  a  disagreeable 
flicker. — Elck.  und  Masch.,  Nov.  25. 

Nernst  Lamp. — In  a  paper  by  J.  Koenigsberger  on  the  conduc- 
tion of  electricity  in  solid  bodies  and  the  electronic  theory, 
the  question  of  the  nature  of  the  conduction  in  the  Nernst 
lamp  filaments  is  touched  upon.  The  opinion  is  expressed  that 
tlie  conduction  is  not  of  a  purely  electrolytic  nature.  In  the 
discussion  which  followed,  Nernst  said  that  at  temperatures 
of  1400  to  1500  deg.  C.  the  conduction  is  without  doubt  distinctly 
of  an  electroyltic  nature,  as  can  be  shown  experimentally.  But 
at  higher  temperatures,  such  as  2000  deg.  C.,  electrolytic  con- 
ductivity becomes  of  less  importance  and  ainounts  to  perhaps 
only  one  per  cent  of  the  total  conductivity.  At  such  high 
temperatures  the  peculiar  observation  is  made  that  the  nature 
of  the  o.xides  is  of  small  importance ;  above  2000  deg.  C.  all 
oxides  or  mixtures  of  oxides  have  approximately  'the  same 
conductivity.  This  fact  also  indicates  that  the  conduction  is 
not  purely  electrolytic  at  such  high  temperatures. — Phys.  Zcit., 
Nov.  15. 

Power. 

Electric  Air  Drill. — W.  L.  Saunders. — His  full  illustrated 
paper  presented  before  the  American  Institute  of  Mining 
Engineers  on  a  new  electric  air  drill  and  its  advantages.  The 
most  surprising  revelation  of  all  in  connection  with  this  electric 
air  'drill  is  "the  now  indisputable  fact  that  it  takes  only  from 
one-third  to  one-fourth  of  the  power,  at  the  power  house,  to 
drive  it  to  do  the  same  work  as  a  simple  pneumatic  drill. 
This  is  accounted  for  by  the  fact  that  the  same  air  is  used  over 
and  over,  and  that  all  of  its  elastic  force  is  availed  of  in  both 
directions  instead  of  exhausting  the  charge  for  each  stroke  at 
full  pressure.  There  are  also  no  large  clearance-spaces  to  fill 
anew  at  each  stroke,  as  these  spaces  are  never  emptied.  A 
valuable  feature  of  the  electric  air  drill,  is  the  ability  to  yank 
the  bit  free  if  stuck  in  a  hole  and  immediately  continue  its 
work.  When  the  bit  of  the  ordinary  air  or  steam  drill  sticks 
in  the  hole,  the  drill  stops  and  the  drill  runner  must  free  the 
bit  as  best  he  can.  Ordinarily  the  feed  is  run  up  and  down, 
the  drill  is  hammered  and  things  are  coaxed  in  various  ways 
until  the  bit  is  free.  When  the  bit  of  the  electric  air  drill 
,  sticks,  the  motor  and  the  pulsator  pistons  do  not  stop."  .At 
Idaho  Springs,  Col.,  a  mine  shaft  was  put  •down  67  ft.  in  24 
shifts  and  the  total  energy  cost  was  $24.00  for  the  entire  work. 
— Bi-Monthly  Bulletin  of  the  Am.  Inst.  Mining  Engineers. 
November. 

Electric  Energy  in  Steel  ll'orks. — E.  J.  Bri-nswick. — An 
article  on  the  electric  driving  of  rolling  mills,  on  the  basis  of  a 
report  of  Geyer. — L'Industrie  Etectrique,  Nov.  25. 

Steam  Turbine. — J.  Zwonicek. — .\n  illustrated  description  of 
his  type  of  steam  turbine. — Elek.  und  Masch..  Nov.  24. 

Traction. 

Rail  Corrugations. — .\.  T.  .-Vrxali.. — .-Kn  article  on  the  rause 
of  corrugations  on  tram  rails.  On  a  curve  the  outer  rails  have 
to  cover  a  greater  distance  than  the  inner  rails.  The  friction 
will  be  a  mixture  of  rolling  and  sliding.  On  the  outer  rail  there 
is  rolling  friction  only,  yet  modified  in  the  following  way.  The 
rolling  body  produces  a  deformation  of  the  surfaces  in  contact, 
and  a  certain  sliding  friction  is  set  up  between  them,  as  they 
recover    their    original    forms.      Mathematical    analysis    shows 
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thai  if  the  speed  of  the  wheel  exceeds  a  certain  critical  velocity, 
the  wheel  must  be  free  from  contact  with  the  rail  for  certain 
intervals  of  time.  If  this  is  admitted,  it  is  evident  that  as  a  car 
rounds  a  curve  there  are  all  of  the  elements  necessary  for  a 
torsional  vibration  of  the  wheels  and  axles.  The  drag  on  the 
inner  wheel  forced  by  the  slip  twists  the  axle  against  the 
frictional  resistance  caused  by  the  wheel  which  does  not  slip. 
The  loose  contact  gives  frequent  opportunities  for  the  wheel  to 
free  itself,  and  the  wheel  flies  backwards,  to  be  caught  up 
again,  resuming  contact  with  the  rail.  By  "backwards"  is  here 
meant  the  direction  opposite  to  the  rolling  motion ;  it,  therefore, 
gives  a  forward  push  to  the  metal  displaced  on  the  rail  surface. 
"The  action  of  the  wheel  may  be  very  closely  imitated  by 
pressing  the  end  of  the  middle  finger  in  a  nearly  vertical  posi- 
tion on  the  table  and  pushing  it  stiffly  forward.  In  general  it 
will  not  slide,  but  progresses  in  a  series  of  little  jumps.  The 
outer  wheel  of  a  tram  car  on  a  curve  moves  in  the  same  way. 
There  is  a  rolling  motion  in  addition,  but  it  does  not  interfere 
with  the  vibration  due  to  the  rubbing  and  twisting  of  th&  a.xle. 
It  has  the  effect  of  spreading  out  the  corrugations,  and  bringing 
fresh  parts  of  the  wheel  into  contact."  The  only  part  of  the  car 
having  any  influence  on  the  result  is  the  piece  of  axle  clear 
between  the  wheels.  It  is  useless  to  attempt  to  stop  the  vibra- 
tions, since  they  arise  from  mechanical  conditions  which  are 
practically  beyond  control,  but  the  desired  end  could  be  attained 
if  .their  effects  on  the  rail  did  not  accumulate.  Probably  a 
sufficient  variation  in  pitch  would  be  produced  by  a  small  in- 
crease or  reduction  in  the  diameter  of  one  axle  on  every  car, 
or  it  might  be  necessary  to  use  axles  of  three  or  four  different 
diameters.  Further  investigation  is  necessary  before  the  precise 
value  of  the  axle  diameter  on  the  corrugations  can  be  de- 
termined, but  it  is  believed  that  a  fuller  knowledge  of  the 
influence  of  this  factor  in  the  problem  will  lead  to  a  remedy 
being  found  for  the  present  costly  and  troublesome  nuisance.— 
Lond.  Electrical  Engineer,  Nov.  29. 

Electric  Traction. — H.  S.  Knowlto.v. — .\n  article  of  a  general 
nature  on  organization  problems  in  the  electrical  equipment  of 
a   .■steam   railroad. — Eng'ing   Magaciiie,   December. 
Wires,  Wiring  and  Conduits. 

Graded  Cables. — The  paper  by  .\.  Russell,  which  was  abstract- 
ed in  the  Digest  last  week,  elicited  a  very  extended  discussion. 
Prof.  J.  A.  Fleming,  who  opened  it,  stated  that  compressed 
air  might  be  used  as  a  dielectric  even  for  cables ;  its  dielectric 
strength  increases  approximately  in  proportion  to  the  pressure. 
so  that  at  14  atmospheres  it  compares  with  oil  as  a  dielectric. 
He  also  gave  some  interesting  comparisons  of  the  size  of 
dielectrics  for  storing  the  same  amount  of  energy  and  called 
attention  to  the  falling  off  of  dielectric  strength  of  materials 
after  prolonged  use.  Mr.  Nisbett  of  the  British  Insulated  & 
Helsby  Cables,  Ltd.,  criticized  Mr.  Russell's  premises,  and 
doubted  his  conclusions.  Since  receiving  a  proof  of  the  paper 
he  had  insulated  a  7/16  and  37  16  cables  with  the  same 
number  of  papers,  and  covered  the  insulation  with  copper  foil. 
The  7.T6  cable  broke  down  at  53,000  volts,  and  the  37/16  at 
37,000  as  a  mean  of  several  tests.  This  pointed  to  exactly  the 
opposite  conclusion  to  that  of  Russell  and  Jona.  He  could  make 
with  paper  insulation  a  chi'aper  cable  than  the  Jona's  graded 
cable,  and  it  would  withstand  the  same  tests.  He  also  pointed 
out  the  necessity  of  testing  cable  at  a  voltage  at  least  sufficiently 
high  to  pierce  a  layer  of  air  the  same  thickness  as  the  dielectric. 
.Mr.  W.  H.  Patchell  referred  to  some  successful  experience 
in  the  United  States  with  a  20.000-volt  cable,  in  which  varnished 
cambric  was  used  between  the  copper  and  paper  insulation. 
Mr.  0"Gorman  defended  the  graded  cable.  He  had  checked 
Mr.  Russell's  mathematics  and  found  them  correct,  but  he 
raised  the  point  whether  it  is  safe  to  assuine  that  the  strain 
is  proportional  to  the  stress  in  a  cable  dielectric.  His  remarks 
included  a  vehement  attack  on  British  cable-makers  for  neglect- 
ing the  graded  cable.  Mr.  .\rchiliald  Campbell  and  Mr.  C.  C. 
Paterson,  both  of  the  National  Physical  Laboratory,  suggested 
alternative  methods  for  measuring  the  dielectric  strength  of 
solids.  Mr.  C.  P.  Sparks,  cnginccrin-chicf  of  the  County  of 
London   Electric   Supply   Company,  g.ivc   some  of   his   experi- 


ences with  rubber-insulated  cables,  and  said  that  it  was  wrong 
to  suggest  that  cable-makers  are  people  without  enterprise  or 
scientific  knowledge.  From  his  dealings  with  them  he  knew 
they  spend  much  time  and  money  in  developing  improvements, 
and  he  believed  that  the  British  firms  continue  to  be  the  leaders 
of  the  cable  industry.  Four  communications  with  regard  to 
the  paper  were  received.  Mr.  E.  Jona  described  an  experiment 
which  showed  that  the  partial  breaking  down  of  a  dielectric 
does  not  take  place  when,  theoretically,  it  should  occur,  and 
gives  as  his  experience  that  theories  based  solely  on  the  poten- 
tial gradient  are  "deficient,"  representing  the  partial  truth  only. 
Mr.  F.  J.  Howe  had  employed  graded  cable  with  success  for  the 
leads  from  the  high-voltage  transformers  to  the  test  tanks  at 
Johnson  &  Phillips'  works.  It  is  used  at  a  pressure  up  to 
50,000  and  occasionally  70,000  volts  and  its  dimensions,  which 
are  given  in  detail,  correspond  closely  with  Mr.  Russell's 
formulas.  Dr.  C.  C.  Garrard,  of  Ferranti,  Ltd.,  has  had  trouble 
with  fine  high-tension  fuses,  which  he  attributed  to  electrostatic 
discharge,  owing  to  the  small  diameter  and  consequent  high 
potential  gradient.  Prof.  J.  T.  Morris  suggested  as  a  substitute 
for  graded  cable  the  insertion  of  thin  conducting  layers  dividing 
up  the  dielectric  into  two  or  three  equal  parts,  and  the  con- 
nection of  these  conductors  to  tappings  from  the  transformer 
supplying  energy  to  the  cable,  so  as  to  keep  these  sheaths  at 
the  desired  intermediate  potential. — Lond.  Electrical  Eng'ing, 
Nov.  21. 

Aluminum  for  Conductors. — J.  B.  Sparks. — An  illustrated 
article  on  aluminum  as  a  substitute  for  copper  for  electrical 
energy  transmission  purposes.  The  author  shows  that  alumi- 
num may  be  expected  to  compete  very  favorably  with  copper 
for  use  in  low-tension  cables.  But  for  use  in  high-tension 
three-core  cables  the  price  of  copper  would  have  to  be  abnor- 
mally high  or  the  price  of  aluminum  abnormally  low  in  order 
that  the  aluminum  cables  could  show  any  advantage.  It  is  also 
shown  that  aluminum  has  every  chance  oi  becoming  even  more 
widely  used  than  copper  for  overhead  work.  The  author  finds 
that  for  equal  conductivities  and  for  such  prices  of  the  two 
metals  as  cause  the  conductors,  for  equal  conductivities,  to  cost 
the  same  (that  is,  when  the  price  per  ton  of  aluminum  wire  is 
just  double  the  price  of  copper  wire),  an  aluminum  over- 
head line  will  cost  about  the  same  as  a  copper  line.  If  alumi- 
nimi  is  cheaper  than  copper  for  equal  conductivity,  an  aluminum 
line  will  generally  be  the  more  economical. — Lond.  Electrical 
Reviexi.',  Nov.  15  and  22. 

Insulation. — Hills  and  German.n'. — .^n  article  giving  some 
notes  on  insulation  and  insulation  testing,  with  respect  to  line 
insulation,  oils,  varnishes,  ageing  and  heating,  and  marble. — 
Lond.  Elcc.  Engineer,  Nov.  8. 

Fuses. — R.  HuxnHAfSEX. — .\n  illustrated  article  on  stan- 
dardization of  fuses  by  means  of  special  apparatus. — l-'Irlc.  Zrit.. 
Nov.  2\. 

Electrophjsics  and  Magnetism. 

Resonance  in  Allermiting-Current  Circuits.— V.  GRt  .ne-nbavm. 
— .\  mathematical  article  in  which  the  author  shows  that  the 
simple  condition  for  voltage  and  current  resonance,  namely 
LCi^'—f  (L  being  the  self  inductance.  C  the  capacity  and 
w  =  2>r  times  the  frequency),  is  valid  only  if  the  alternating- 
current  circuit  contains  no  iron.  It  ceases  to  be  valid  if  the 
self-induclance  coil  surrounds  iron  or  if  it  has  an  appreciable 
resistance.  The  resonance  condition  is  different  .according  to 
whether  the  self-inductance  or  the  capacity  is  regulated.  The" 
author  speaks  of  "relative  resonance."  The  conditions  for  the 
different  cases  are  mathematically  formulated  and  the  results 
are  confirmed  by  measurements. — Elck.  Zeit.,  Nov.  21.  28. 
Electrochemistry  and  Batteries. 

Nitric  Acid  From  Air.—).  Mosi  T.  Ki  — An  illustrated  article 
on  his  work  in  the  fixation  of  atmospheric  nitrogen  by  means 
of  electric  discharges.  He  first  used  the  method  of  high- 
frequency  discharges  which  were  produced  by  a  special  system 
'of  inductance  coils  and  con<lensers.  On  account  of  the  high 
first  cost  this  system  was  unsuccessful,  .ind  the  author  then 
undertook  to  develop  a  new  system  in  which  an  arc  is  used 
which  is  magiiclically  deviated.     The  arc  is  produced  between 
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two  concentric  carbon  rings  which  act  as  electrodes.  By  means 
of  a  magnetic  field  perpendicular  to  the  plane  of  the  rings  the 
arc  is  deflected  and  is  caused  to  rotate  within  the  annular  space 
between  the  two  rings.  This  system  is  said  to  be  quite  successful, 
a  yield  of  525  kg.  of  nitric  acid  being  obtained  per  kw-ycar. 
The  method,  however,  has  not  yet  been  introduced  to  industrial 
scale.  The  same  method  was  also  used  in  experiments  of  Brion, 
while  the  Badische  .\nilin  und  Soda  Fabrik  uses  a  quiet  con- 
tinuous arc  several  meters  in  length  enclosed  within  a  tube  of 
suitable  diameter,  the  air  being  passed  through  the  tube  from 
one  end  to  the  other.  The  specific  yield  of  nitric  acid  is 
stated  to  be  higher  with  this  arrangement  than  with  the 
Birkeland-Eyde  process.  —  Electrochemical  and  Met.  Iiid., 
December. 

Electric  Smcltiny  of  Copper  Ore.—].  \V.  Richards.— The 
great  bulk  of  all  copper  ores  are  sulphide  ores,  and  in  many 
cases  the  sulphur  and  iron  present  are  sufficient  heat  producers 
to  allow  of  the  smelting  of  the  ore  simply  by  the  aid  of  their 
oxidation,  which  is  the  principle  of  pyritic  smelting.  The  only 
field  for  electric  furnace  processes  appears  to  be  in  the  smelting 
down  of  ores  carrying  too  little  sulphur  and  which  require, 
as  usually  treated,  the  use  of  carbonaceous  fuel  to  assist  fusion. 
Whenever  such  fuel  is  expensive,  and  electric  power  may  be 
obtained  at  a  low  price,  an  electric-furnace  process  may  be 
possible  and  profitable.  Such  conditions  may  easily  occur,  in 
the  vicinity  of  copper  mines  where  large  water  powers  are 
available.  The  author  gives  an  example  of  the  treatment  of 
Chilean  copper  ore  and  shows  that  in  case  of  very  cheap  electric 
energy  great  savings  are  possible  in  some  localities  by  using 
the  electric  furnace,  valuable  fcrrosilicon  being  obtained  as  a 
by-product  of  the  process. — Electrochemical  and  Met.  bid., 
December. 

Electric  Traction  in  Spain. — The  Railroad  Company  of 
Southern  Spain  will  introduce  electric  traction  on  a  portion 
of  22  kilometers  length  on  a  single-track  line  from  Linares 
to  Almeria,  the  total  length  of  which  is  230  kilometers. 
Five  electric  locomotives  are  to  be  used.  This  line  has  a  uni- 
form grade  of  2.-5  per  cent  and  the  steam  locomotives  are  too 
slow  in  ascending  this  grade.  Three-phase  current  will  be  used, 
the  transmission  voltage  being  5500.  Each  locomotive  is  rated 
at  230  kw,  and  two  locomotives  will  be  used  per  train. — 
L'Industrie  Electrique,  Nov.  25. 

Rapid  Electro-Analysis. — F.  C.  Frav. — For  rapid  electro- 
analysis  thorough  stirring  and  circulation  of  the  electrolyte  is 
important.  For  this  reason  one  or  lioth  electrodes  are  usually 
rotated.  The  author  obtains  the  same  result  without  rotating 
any  electrode  by  using  two  concentric  cylinders  as  electrodes 
and  producing  a  magnetic  field  perpendicular  to  the  electric 
lines  of  force.  This  is  done  by  a  solenoid  wound  around  the 
cell,  the  same  current  producing  the  magnetic  field  and  the 
electrolytic  action.  Under  these  circumstances  the  electrolyte 
will  be  set  into  rapid  rotation. — Jonr.  Am.  Chem.  Soc,  Nov. 

Galvanicing. — A.  Sang. — A  paper  on  old  and  new  methods 
of  galvanizing,  discussing  the  familiar  methods  of  hot  galvaniz- 
ing and  electroplating,  with  rema'rks  on  pickling.  The  chief 
part  of  the  paper  is  devoted  to  description  of  the  "sherardizing" 
process  of  Cowper-Coles. — Proceedings  Engineers  Soc.  of 
Western  Penna.,  November. 

Induction  Furnace. — V.  ExGLEHARnr. — The  conclusion  of  his 
long  and  profusely  illustrated  paper  on  the  electric  induction 
furnace  and  its  application  in  the  iron  and  steel  industry.  The 
author  discusses  in  detail  the  development  of  the  Kjellin  furnace 
and  of  the  Roechling-Roednhauser  furnace. — Elektrotechnische 
Zeitschrift,  Nov.  14.  21. 

Units,  Measurements  and  Instruments. 

Photometer. — A  description  of  a  new  selenium  photometer 
of  German  make,  in  which  a  selenium  cell  is  alternately  illumi- 
nated, by  the  standard  lamp  and  by  the  lamp  under  test.  The 
arrangement  is  shown  in  Fig.  3,  where  5  is  the  selenium  cell 
which  is  given  an  oscillating  movement  so  as  -to  pass  directly 
from  the  illumination  from  the  lamp  i  to  the  illumination  from 
the  lamp  /.  Both  i  and  /  are  fixed  on  the  photometer  bencli, 
while  b  and  c  the  two  mirrors  which  reflect  the  rays  of  the  two 


lamps  in  the  same  direction,  so  that  the  oscillating  selenium  cell 
is  successively  lighted  by  the  two  lamps.  The  selenium  cell 
S  is  in  series  with  a  battery  and  a  galvanometer.  If  the  two 
illuminations  are  equal  the  current  in  the  circuit  is  constant 
and  the  needle  of  the  galvanometer  remains  at  rest.  If  the 
two  illuminations  are  unequal,  the  needle  vibrates.  By  moving 
the  photometer  box  or  one  of  the  lamps  a  balance  is  obtained 
in  the  ordinary  way.  The  galvanometer  is  calibrated  to  6 
milliamperes,  but  only  the  values  between  4<and  6  or  5  and  6  are 
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marked  on  the  scale.  The  greater  part  of  the  scale  is  suppressed 
and  it  is  said  that  the  measurements  are  thereby  rendered  more 
accurate.  If  a  zero  method  is  preferred  to  a  deflection  method, 
the  selenium  cell  may  be  connected  in  series  with  the  battery 
and  the  primary  of  a  transformer,  whose  secondary  winding 
is  connected  to  an  alternating-current  galvanometer. — Lond. 
Electrician,  Nov.  22. 

Photometry. — M.  Lauriol. — A  paper  .  presented  before  the 
International  Photometric  Committee  in  Zurich  on  the  pho- 
tometry of  sources  of  light  of  different  colors.  The  author 
recommends  the  use  of  a  prism  of  gypsum  or  porcelain,  the 
sharp  edge  of  which  is  opposite  to  the  observer.  The  two  sides 
are  illuminated  by  the  two  sources  of  light,  without  using  any 
mirrors,  lenses,  etc.  It  is  thought  that  in  this  way  many  sources 
of  error  due  to  the  action  of  the  light  on  the  retina  of  the 
observer  are  eliminated,  and  it  is  recommended  that  a  pho- 
tometer based  on  this  principle  should  be  carefully  studied.  It 
is  believed  that  when  measured  in  this  way.  the  law  holds 
true,  that  if  two  sources  of  light  are  equal  to  a  third  one,  they 
are  also  equal  themselves,  but  this  rule  needs  further  confirma- 
tion by  experiment.  It  would  be  important  to  find  a  standard 
which  in  its  color  is  as  nearly  equal  to  sunlight  as  possible. — 
Zeit.  /'.  Belcucht.,  Nov.  10. 

Alternating-Current  Watt-Hour  Meter. — An  illustrated  de- 
scription of  an  alternating-current  watt-hour  meter  of  British 
make.  It  is  of  the  induction  type,  the  moving  part  being  an 
aluminum  disc.  The  special  feature  of  the  instrument  is  a 
magneto  vibrating  footstep-bearing  to  reduce  friction  to  a 
minimum.  It  is  shown  in  Fig.  4,  -When  an  alternating  current 
is  in  the  coil  U,  the  armature  /,  being  in  an  alternatiner  mag- 


FIG.    4. — DIAGR.^M    OF    BE.\RIN"G   OF    WATT-HOUR    METER. 

netic  field,  will  vibrate.  This  vibration  is  communicated  to  the 
flat  spring  D,  and  thence  to  the  jewel  bearing  and  spindle  A. 
The  action  is  similar  to  tapping  an  instrument  to  get  the  highest 
accuracy  of  the  reading.  By  this  means  the  meter  is  enabled 
to  start  with  a  very  small  current,  and  the  friction  is  reduced 
to  a  minimum,  so  that  the  readings  will  be  extremely  accurate 
on  light  load. — Lond.  Electrician,  Nov.  22. 

Induction  Meters. — R.  Ziegexberg. — \n  illustrated  article  on 
induction  meters  and  the  principle  of  their  operation,  with 
descriptions  of  various  recent  constructions. — Zeit.  f.  Belcucht.. 
Oct.  20  and  Nov.  20. 
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Electrical     Eqi.ipment     of     the     Stuyvesant 
Theater,  New   York  Citv. 


One  of  the  most  complete  electrical  equipments  ever  built  for 
a  modern  playhouse  has  been  installed  in  the  Stuyvesant  Theater, 
Xew  York.  The  interior  illumination  is  most  restful  and 
pleasing,  and  much  of  the  artistic  treatment  has  been  produced 
in  accordance  with  suggestions  from  Mr.  Belasco,  who  has  a 
reputation  as  a  most  particular  manager  in  the  production  of 
plays  and  in  the  acquisition  of  proper  lighting  and  draniaiic 
effects. 

The  stage  is  equipped  with  84  arc  and  incandescent  pockets, 
each  of  which  is  rated  at  50  amperes.     The  pockets  are  placed 
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in  the  stage  floor  and  in  the  floor  of  the  spot-light  gallery, 
erected  for  this  particular  purpose. 

The  entire  lighting  is  controlled  from  a  back-connected  theater 
switchboard,  of  modern  construction,  all  switches  being  con- 
trolled individually,  collectively,  or  in  any  combination  desiretl 
at  will.  The  board  is  made  of  highly  polished  Monson  slate, 
with  the  various  operating  levers,  gang  sh.iffs  and  sectional 
shafts  mounted  thereon.  It  is  supported  on  a  heavy,  angle- 
iron  frame  about  2  ft.  from  the  proscenium  wall  on  the  lightini; 
bridge.  The  switchboard  floor  consists  of  a  large  slab  of  while 
marble,  and  is  approximately  12  ft.  from  the  floor. 

The  dimmer  handles  and  shafts  are  mounted  directly  above 
the  board  and  can  be  manipulated  similar  to  the  switchboard 
section.  The  dimmers,  which  are  of  the  well-known  \'tard 
Leonard  type,  are  mounted  aliove  the  stage  switchboard,  ,iiid  are 
operated  by  means  of  steel  rod  drives. 

A  junction  box  is  installed  directly  underneath  the  marble 
switchboard  floor.  It  is  divided  into  sections  and  provided 
with  large  doors  for  the  purpose  of  easily  getting  al  the 
wiring.  The  wires  in  this  box  are  tagged  and  numbered  for 
convenience  in  making  repairs  quickly.  The  center  of  distri- 
bution for  the  auditorium  and  stage  lamps  is  located  under- 
neath this  junction  box,  so  that  should  a  fuse  in  any  section 
or  circuit  blow,  another  can  be  easily  inserted.  This  is  a 
serviceable  feature,  as  the  house  electrician  does  not  have  to 
search  and  waste  time  in  locating  fuses  and  trouble.  From  this 
center  of  distribution  all  circuits  radiate  to  the  various  outlcls 
in   the  auditorium  and   stage. 

The  stage  arc  lamp  pockets  arc  of  the  most  recent  type. 
A  three-wire  circuit  of  N'o.  5  wire  is  run  to  the  main  center 
of  distribution  from  each  pocket  and  this  circuit  is  protected 
by  a  so-amperc  fuse.  The  incandescent  lamp  pockets  arc  similar 
in  construction  and  wiring  and  are  arranged  with  dimmers 
on  each  outside  wire,  so  that  one  half  of  the  section  may  be 
separately  dimmed   from  the  other  half. 


The  lighting  bridge  is  a  special  novelty,  an^  on  each  side 
■  if  the  stage  there  are  mounted  eight,  50-ampere  arc  lamp 
pockets,  making  a  total  of  16  for  both  sides,  for  the  purpose 
of  concentrating  a  pow-erful  illumination  upon  the  stage. 

There  are  five  borders,  each  consisting  of  72  white,  60  red, 
60  blue  and  65  amber  incandescent  lamps,  all  of  32  candle- 
power.  There  is  also  a  large  panorama  border  of  220  32-cp 
lamps,  arranged  in  a  semicircle.  The  border  lamps  are  fed  * 
from  a  48-strand  flexible  border  cable  carried  in  conduit  from 
the  main  center  of  distribution  to  the  gridiron,  wdience  the  \vires 
drop  directly  over  each  border,  terminating  in  a  splicing  and 
pull  box.  Xear  the  end  of  the  pull  box,  each  border  cable  is 
securely  fastened  on  the  steel  border  cable  by  means  of  a  2}/2-in. 
split  wire  grip  laced  in  the  center,  so  that  it  is  impossible  to 
pull  the  cable  away  from  the  splicing  box.  Specially  designed 
sheave  wheels  are  also  provided  for  the  purpose  of  having  the 
-lack  constantly  taken  up.  so  that  the  raising  and  lowering  of 
the  cable  will  not  in  any  way  interfere  with  the  props  or 
scenery.  This  also  guards  the  cable  against  mechanical 
injury.  The  borders  are  suspended  from  four  large  strain  bolt 
insulators,  secured  to  steel  cables  running  up  to  the  gridiron 
so  that  they  are  perfectly  insulated. 

The  double  border  strips  have  w-ires  with  slow-burning  insula- 
tion. The  wiring  is  so  arranged  that  each  border  is  divided  in 
two  sections.  And  consequently  one  half  can  be  operated  from 
the  stage  switchboard  separately  from  the  other  half,  in  order 
to  get  the  lighting  effect  desired. 

The  foot-lights  are  made  up  of  four  rows  of  colored  lamps,  the 
number  of  which  i.-,  approximately  the  same  as  in  each  border. 
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Instead  of  the  usual  galvanized  metal  gutter,  the  lamps  are 
wired  in  conduit  with  iron  boxes,  and  so  arranged  that  each 
circuit  runs  down  to  the  apron  of  the  wiring  gutter  which  is 
about  3;  It.  long  and  is  arranged  with  sliding  covers  for  the 
purpose  of  getting  at  the  different  circuits,  so  that  should  a 
wire  break  through  accident,  or  a  short  circuit  be  caused  by 
mechanical  injury,  repairs  can  be  made  in  a  very  short  time. 
.Ml  circuits  from  this  wiring  gutter  built  in  the  apron  of  the 
stage  terminate  in  the  center  of  distribution,  and  the  main 
leads  run  tn  the  main  switchboard  through  dimmers  and  are 
controlled  in  sections  or  all  together.  Tn  the  left  of  the  board 
there  is  a  flve-coinparlment   signal  cabinet  with  the  wiring  so 
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arrartgcd,  that  when  a  push  button  is  pressed  underneath  each 
lamp  compartment,  a  lamp  will  flash  at  2' distant  point,  and  at 
the  same  time  will  indicate  on  the  signal  cabinet  that  the 
signal  has  been  received,  at  the  stage,  each  fly  gallery,  rigging 
loft,  on  the  opposite  side  of  the  stage  or  in  the  musicians' 
pit,  as  the  case  might  be. 

In  addition  there  arc  speaking  tubes  and  buzzers  running 
to  each  of  the  above-mentioned  points,  should  the  signal  cabinet 
fail  to  work.  There  are  also  mounted  on  the  signal  cabinet  24 
buzzers  for  signals  to  the  occupants  of  the  dressing  rooms,  and 
si.x  chimebells  distributed  throughout  the  auditorium,  lobby, 
ladies'  and  gentlemen's  retiring  rooms,  for  the  purpose  of 
notifying  pcr.sons  there  that  the  curtain  is  about  to  rise.  The 
electricity  for  the  bell  and  telephone  system  is  supplied  by  a 
motor-generator  situated  in  the  chief  electrician's  room,  where 
the  main  meter  and  distribution  board  is  also  located.  The 
latter  is  a  large  marbleized  slab  switchboard  with  angle-iron 
frame  and  enclosed  with  steel  sides  and  doors,  and  with  a 
rolling  shutter  in  front.  There  are  five  meters,  eight  motor, 
and  nine  three-pole  lighting  switches  mounted  thereon.     There 
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are  two  1500-ampere  main  feeder  switches,  for  the  control  of 
the  entire  circuits  throughout  the  building,  each  of  which  is 
connected  to  a  separate  service  from  the  illuminating  company's 
mains.  The  1,500,000-circ.  mil  feeder  leading  to  the  theater 
board  runs  in  iron  cqnduit  underneath  the- auditorium  floor  to 
the  main  center  of  distribution  behind  the  stage,  where  it 
connects  with  two  sets  of  busses. 

The  front-of-house  panelboard  controls  38  circuits  for  all 
exit,  stairs,  lobby  and  front-of-house  lighting,  and  this  panel 
is  supplied  by  a  separate  connection  from  the  Edison  company's 
service. 

Perhaps  the  most  novel  and  pleasing  feature  of  the  lighting 
scheme  is  found  in  the  auditorium  dome.  There  are  approxi- 
mately 400  incandescent  lamps  installed  behind  octagon-shaped 
Tiffany  art  glass  panels  in  the  ceiling  of  the  auditorium,  the 
light  being  diffused  through  these  panels,  which  are  decorated 
with  shields  bearing  coats  of  arms  of  famous  dramatists,  authors 
and  nations  which  have  contributed  mostly  to  dramatic  art. 
.\niong  these  is  a  shield  bearing  the  coat  of  arms  of  Sluyvesant. 
after  whom  the  theater  is  named. 

The  other  lighting  fixtures  .-yje  for  the  main  part  of  the 
concealed  type  and  in  no  case  are  the  lamps  visible  in  the 
;iuditorium.     There   are   liulii    ^luii.il   inlunm   .,i;>'i   .%i    Tiffanv 


glass  in  the  auditorium  of  antique  design  which  have  36  32-cp 
lamps  concealed  in  each.  All  balcony  and  box  lamps  are 
concealed  in  bowl-shaped  fixtures  of  Tiffany  glassware,  specially 
unique  and  novel  in  design,  imparting  to  the  entire  decorations 
a   rich,   soft,  soothing  and   harmonious   tone. 

The  theater  is  also  equipped  with  a  Stromberg-Carlson  inter- 
communicating set  of  telephones  wired  in  iron  conduit,  with  34- 
strand  special  telephone  cable,  and  so  arranged  that  no  cross 
talking  is  possible  under  any  conditions. 

In  the  basement  of  the  theater  is  installed  a  triplex,  direct- 
connected,  25-hp  fire  punip  of  the  latest  type  and  a  switchboard 
is  installed  for  the  automatic  control  of  the  motor.  The  motor 
is  also  provided  with  a  hand  starter,  speed  regulator  and  a 
pressure  regulator  which  starts  the  motor  as  soon  as  the  pres- 
sure is  below  the  requirements  of  the  fire  department ;  besides 
this  there  is  a  Gamewell  fire  alarm  system  directly  connected 
to  the  city  fire-engine  house. 

For  the  heating  and  ventilating  system  there  are  installed  an 
84-in.  blower  which  forces  the  hot  or  cold  air  to  the  auditorium, 
and  a  large  exhaust  fan  in  the  dome 'of  the  auditorium,  for 
•he  purpose  of  ventilating  the  entire  house.  The  fans  are  of  the 
Howard  &  Morse  type,  and  are  direct-connected  to  C.  &  C. 
■iiotors  of  the  enclosed  type.  In  the  center  of  the  stage  is  a 
'irge  electric  elevator  for  lowering  all  properties  to  the  base- 
ment and  sub-basement  for  storage.  The  elevator  is  equipped  ' 
vith  controlling  devices  and  is  provided  with  a  mechanical 
-iiety  clutch.    The  total  travel  is  32  feet. 

The  electrical  equipment  was  installed  by  >fessrs.  Ximis  & 
Ximis,  of  Xew  York  City,  and  is  the  first  installation  in  New 
York  City  put  in  under  the  recent  rules  for  theati^r  uirine 
framed  by  the  Xational  Board  of  Fire  Underwriters. 


Application     of    \'ariable    Speed     Induction 
Motors  to  the  Making  of  Matches. 

Bv     S.     .v.    WOLKK.. 

.V  complete  •Allis-Chalmers  power  equipment  consisting  of 
wo   300-kw   generators  •  direct-connected-  to  "Reliance    engines, 

iio-kw  generator  direct-connected  '  to  a  high-speed  engine; 
five-panel    switchboardr  •  24    5-hp    variable-speed    induction 

•tors  and  a  number  of  constant-speed  machines  for  distribu- 

•n  throughout  the  plant,  was   recently  sold  to  the  Diamond 

latch  Company  for  its  branch  factory  at  Oshkosh.  Wis.,  all 
1   the  apparatus  being  designed  for  three-phase,  60-cyclc,  440- 

k  service.  The  unusual  feature  of  this  installation  is  the  fact 
hat  the  match  machines,  which  have  always  heretofore  been 
group  driven,  in  this  new  plant  will  each  be  driven  by  a  5-hp, 
i200-r.  p.  m.  Allis-Chalmers  induction  motor.  24  machines  com- 
prising the  initial  installation.  It  was  shown  by  careful  tests 
that  individual  drive  in  this  plant  will  decrease  the  required 
energy  at  least  i  horse-power  per  machine  by  eliminating  the  use 
of  a  mechanical  speed  changer  as  well  as  the  long  counter- 
shafts joining  the  groups  of  machines  in  the  older  installation. 

In  the  process  of  forming  the  matches,  72  sticks  are  made 
at  each  stroke  by  as  many  cutters.  These  sticks  are  then 
forced  into  countersunk  holes  of  a  plate  conveyor  from  which 
they  project  at  right  angles,  similar  to  the  bristles  of  a  brush. 
The  motion  of  the  conveyor  is  intermittent,  depending  on  the 
speed  of  the  machine.  .  The  travel  being  just  sufficient  to  pre- 
serve a  row  of  holes  for  each  stroke  of  the  cutters.  \Vhile  the 
sticks  are  in  position  in  the  conveyor  they  are  in  turn  dippc<l 
in  molten  paraffin  and  a  composition  which  forms  the  head. 
The  matches  must  be  dried  before  packing  and  to  accomplish 
this  end,  the  conveyor  makes  a  number  of  loops  exposing  the 
matches   to   fans. 

The  test  showed  that  .65  ehp  is  required  to  drive  the  speed 
changer  alone:  the  machine  proper  consumes  2.5.  2.7  and  3.4 
ehp  at  speeds  corresponding  to  l6o,  194  and  220  strokes  of  the 
cutters.  Five-hp  motors  were,  therefore,  chosen  as  being  of 
the  proper  size  for  the  work.  It  should  be  explained  that 
speed  reduction  becomes  necessary  only  during  damp  weather 
in  order  to  allow  the  matches  a  longer  interval  in  which  ;a  dry. 


December  21,  1907, 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  IX  TRADE. — Commercial  reports  indicate  lit- 
tle change,  but  there  was  greater  contidence  as  regards  the  busi- 
ness situation  after  Jan.  I.  Just  now,  holiday  trade  monopolizes 
attention.  In  some  sections,  it  exceeds  that  of  last  year,  although 
the  aggregate  sales  do  not  compare  favorably  with  those  of  the 
latter  period.  Jobbing  and  wholesale  lines  are  seasonably  quiet, 
while  manufacturing  operations  are  curtailed  pending  the  re- 
sumption of  normal  demands.  Among  the  industries  a  feature 
is  the  continuance  of  the  better  feeling  in  iron  and  steel,  ac- 
companied by  some  inquiries  for  near  future  wants.  Production 
is,  however,  being  restricted.  Building  has  shown  a  heavy  fall- 
ing off,  and  all  materials  are  dull.  During  the  month  of 
Xovember,  building  activity  fell  ofT  sharply,  the  decrease  being 
39  per  cent  from  October  and  32.5  from  Xovember,  1906.  Rail- 
way earnings  for  the  tirst  week  of  December  show  a  loss  of 
8.1  per  cent,  as  compared  with  the  same  period  in  1906.  Mercan- 
tile collections  are  inore  prompt,  but  money  rates  continue  high 
and  further  engagements  of  gold  raise  the  total  movement 
about  $103,000,000.  In  financial  matters,  the  country  is  making 
gradual  approaches  to  the  normal.  Advices  from  the  country 
are  more  satisfactory.  Western  banks  are  showing  an  in- 
creased disposition  to  pay  out  currency.  Some  inquiry  for 
mercantile  paper  is  noted  on  the  part  of  interior  .banks  at 
leading  Western  cities,  and  some  money  is  beginning  to  return 
to  Chicago.  Preliminary  foreign  trade  returns  for  Xovember 
are  in  excess  of  a  year  ago,  breadstuJTs  and  cotton  exports  gain- 
ing equally.  Prices  of  many  commodities  show  further 
strengthening  from  the  low  points  reached  at  the  height  of  the 
stringency  in  Xovember,  but  the  level  of  prices  is  now  below  a 
year  ago.  Sentiment  in  the  iron  and  steel  trade,  as  noted  above, 
is  quite  fav'orable.  Xew  business  in  pig  iron,  however,  is  very 
slight,  and  prices  are  weaker.  The  weekly  blast  furnace  output 
declined  29  per  cent  in  one  month.  Business  in  structural  mate- 
rial is  fair,  and  additional  orders  are  pending.  The  production 
of  copper  is  being  still  further  restricted,  but  European  holders 
display  considerable  pressure  to  sell  on  a  declining  market. 
Prices  were  marked  off  about  i/%  cent  during  the  week,  and  the 
closing  quotations  were  135^  cents  for  Lake,  12%  cents  for 
electrolytic,  and  izYf.  cents  for  casting  stock.  Business  failures 
tend  to  increase  slightly  in  number,  the  aggregate  for  the  week 
ending  Dec.  12,  as  reported  by  Bradstreet's,  being  284,  as  against 
272  in  the  week  previous  and  220  in  the  corresponding  week  of 
last  year, 

CHOCOLVTK  FACTORY  PLAXT.— The  various  plants  of 
Walter  Baker  &  Company,  Ltd..  at  Dorchester,  Mass.,  devoted 
to  the  manufacture  of  chocolate  and  cocoa  products,  are  now 
operated  electrically  from  a  central  power  plant  which  is  espe- 
cially well  suited  to  show  the  economies  of  electrical  distribu- 
tion. .\  considerable  group  of  buildings  is  served  from  the 
central  plant,  no  one  of  which  requires  enough  power  to  make 
it  an  easy  matter  to  select  a  very  economical  individual  power 
plant  equipment,  yet  as  a  Whole  requiring  an  output  large 
•  iiiiugh  1.1  insure  a  consi  lerablc  -.aving  in  thr  cost  of  energy. 
The  mills  comprising  the  Baker  group  are  all  large  and  have 
tmtil  lately  been  operated  by  separate  steam  plants  and  line 
shafting.  The  change  over  from  several  individual  plants 
using  line  shafts  to  a  central  power  plant  transmitting  elec- 
trical energy  was  decidcil  upon  three  years  ago,  and  has  only 
quite  recently  been  fully  carried  into  effect.  The  new  power 
station  of  the  Walter  Bak'jr  Company  stands  on  the  banks  r)f  the 
N'eponset  River,  from  which  its  ample  supply  of  circulating 
water  is  available.  The  engine  room  is  60  ft.  x  80  ft.,  while 
the  boiler  room  has  practically  the  same  floor  area.  The  mate- 
rial used  in  construction  is  brick  on  concrete  foundations. 
The  pkint  was  designed  for  an  ultimate  rating  cif  2;-<(X)  horse- 
power in  boilers  and  1750  kilowatts  in  generating  apparatus. 
The  principal  units  in  the  station  are  two  large  Allis-Chalmcrs 
vertical  cross  compound  engines,  each  22  in.  x  48  in.  x  48  in. 
stroke,  operated  at  120  r.  p  m.  and  direct  connected  to  750-kw 
Allis-Chalmers  generators.  There  are  in  addition  two  smaller 
units   consisting  of    18  in.    x   26  in.   simple   horizontal   engines. 


each  direct  connected  to  .\llis-Chalmers  125-kw  alternators 
operating  at  a  speed  of  177  r.  p.  m.  The  electrical  generators 
deliver  three-phase  alternating  current  at  600  volts,  which  is 
transmitted  directly  to  the  mills  for  lighting  and  power  use. 
The  circuits  .to  different  mills  have  recording  ineters.  Induc- 
tion motors  are  used,  there  being  over  100  machines,  ranging 
from  I  to  75  horse-power,  installed.  These  motors  are  ar- 
ranged for  either  individual  or  group  drive.  The  arrangement 
for  lighting  the  group  of  works  buildings  is  quite  elaborate. 
It  is  done  on  a  two-wire  system  at  no  volts,  the  voltage  being 
leduced  from  the  power  feeders  by  transformers  at  each  inill. 
These  feeders  are  carried  to  the  various  mills  through  a  steel 
bridge  from  the  power  plant,  first  to  the  Baker  mill,  then  over 
a  bridge  across  the  Xeponset  River  to  the  Webb  mill,  then 
through  a  subway  200  ft.  long  under  Washington  Street  to  the 
Pierce  mill,  and  the  others  of  the  group. 

LA  CROSSE  DAM  FIXISHED.— J.  G.  White  &  Company 
have  just  successfully  finished  the  closing  of  the  new  dam  for 
the  La  Crosse  Water  Power  Company  on  the  Black  River,  at 
Hatfield,  Wis.  This  is  a  concrete  structure  50  ft.  in  height 
at  the  center,  by  400  ft.  long.  The  first  concrete  was  laid  early 
in  August,  and  it  lias  taken  barely  four  months  to  place  the 
entire  mass  of  24,000  yards.  There  are  still  under  construc- 
tion the  power  house,  which  is  located  two  miles  below  the 
dam,  and  the  canal  betwen  the  dam  and  the  power  house.  The 
installation  will  have  16,000  horse-power,  ultimate  capacity,  and 
will  supply  La  Crosse  and  Winona  with  energy  over  90  miles 
of  transmission  lines.     The  pressure  will  be  45,000  volts. 

POWER  IX  WASHINGTOX.— Donald  Fletcher,  of  Tacoma, 
and  Manager  X.  H.  Latimer,  of  the  Dtxter  Horton  Bank,  of 
Seattle,  have  applied  to  the  commfSsioners  of  Pierce  County 
for  right  to  construct  lines  transmitting  electric  energy  along 
all  highways  in  Pierce  County,  stating  that  they  are  arranging 
for  the  erection  of  a  large  power  plant  on  Cle  Elum  River,  in 
Kittitas  County,  where  the  government  is  now  constructing  a 
big  dam  to  get  water  to  be  used  for  irrigation  purposes.  Mr. 
Fletcher  declines  to  discuss  the  details  of  his  plans,  but  it  is 
understood  that  he  has  completed  the  financing  of  the  big  pro- 
ject and  is  ready  to  begin  construction  work  as  soon  as  the 
necessary  franchises  are  obtained. 

WESTIXGHOUSE  IX  MEXICO.— .Vmerican  interests  have 
captured  a  contract  for  the  first  electrification  of  a  steam  rail- 
road in  Mexico.  The  contract,  which  was  obtained  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  was  let  by 
the  Compania  Minera  Las  Dos  Estrellas.  a  British  concern,  which 
operates  one  of  the  largest  mining  properties  in  the  famous  El 
t^ro  mining  territory.  .\  broad-gauge  line,  now  operated  by 
steam  and  running  from  the  mines  to  the  town  of  El  Oro,  will 
hereafter  be  worked  by  means  of  big  electric  locomotives.  The 
electric  equipment  will  be  built  in  Pittsburg,  while  the  mechani- 
cal part  of  the  engines  will  be  turned  out  by  the  Baldwin  Loco- 
motive Works. 

BAHAMA  LIGHITXG.— Sir  W.  Grey-Wilson.  Governor  of 
the  Bahamas,  who  has  been  abroad  on  a  vacation,  arrived  at  Xew 
York  last  week  on  the  While  Star  liner  Oceanic.  He  said  tliat 
while  abroad  he  had  specifications  drawn  for  a  new  municipal 
lighting  plant  for  .Xassau.  and  that  the  contract  for  the  con- 
struction would  be  awarded  to  an  American  company.  The 
governor  bestowed  much  praise  on  .American  enterprise,  and 
declared  that  the  contract  would  be  let  soon  in  Xew  York  City. 

ORIEXT.\L  TROLLEYS.— The  Bureau  of  Manufactures, 
Washington,  reports  that  an  .American  consul  in  the  Orient 
advises  that  one  of  the  railroad  companies  there  is  considering 
the  project  of  an  electric  street  railway  in  one  of  the  cities  of 
the  region  in  question.  He  suggests  that  it  would  be  well  for 
American  manufacturers  of  and  dealers  in  street  railway  mate- 
rial and  supplies  to  communicate  with  the  company  referred  to. 

MARCOXI  WIRELESS.— The  Auslro-Amcrican  Steamship 
CoiTipany,  Limited,  has  recently  arranged  to  equip  its  fleet  with 
the  Nfarcnni  wireless  telcpgraph  symem.  and  the  first  of  these 
to  be  fitted  up  is  the  Lnura,  which  arrived  lately  in  Nciv  York. 
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POWDER  .\T  SE.VTTLK.— Superintendent  L.  B.  Youngs,  of 
the  Seattle,  Wasli.,  city  lighting  department,  is  preparing  for  an 
e.vtension  of  the  forces  at  work  on  the  city's  power  plant  at 
Cedar  Lake  and  River,  and  expects  to  deliver  electricity  in  Seattle 
from  the  new  powerhouse  by  June.  While  the  state's  action  in 
meeting  the  payment  due  on  the  first  of  the  year  was  in  doubt 
there  was  grave  apprehension  that  the  work  might  have  to  be 
stopped  altogether,  and  although  the  state  is  paying  only  $100,- 
000  of  the  $200,000  it  agreed  to  put  up  on  Jan.  1,  this  sum  will 
be  sufficient  to  insure  that  the  enterprise  will  be  carried  on 
without  interruption.  The  additional  $100,000  worth  of  bonds 
will  be  paid  for  on  May  I,  and  the  state  officials  believe  that 
they  will  be  able  to  pay  over  the  final  $200,000  in  the  $600,000 
bond  purchase  at  that  date,  although  the  third  and  last  instal- 
ment is  not  due  until  July  i  next.  Mr.  Youngs  says :  "With 
this  money  on  hand  we  can  rush  the  construction  work  on  the 
Cedar  River  plant.  Thirty-five  men  are  at  work  on  the  pipe 
line  from  the  lake  to  the  power  house  site,  and  this  number 
will  be  increased.  Work  on  the  transmission  line  to  the  city 
also  will  be  started  shortly,  and  the  power  house  will  be  ready 
to  receive  the  machinery  by  the  time  it  arrives  here  from  the 
East.  We  e.xpect  to  have  the  power  plant  complete  and  the 
Iransmsision  line  ready  to  carry  the  electricity  to  Seattle  in 
June."  At  present  the  city  electric  light  and  power  plant  is 
loaded  to  the  litnit,  and  consequently  little  extension  work  is 
being  done  by  the  department  in  the  city,  all  the  energies  being 
bent  on  the  production  of  more  power.  At  the  "peak  load" 
from  5  p.  m.  to  8 130  p.  m.  the  3000  horse-power  plant  now  in 
use  is  strained  to  fulfill  its  obligations.  The  new  plant  will 
give  the  city  15,000  horse-power.  To  give  outlet  for  this  sur- 
plus energy  a  good  deal  of  extension  wire  work  will  be  needed 
in  the  city,  but  as  most  of  the  connections  can  be  made  with 
feed  circuits  now  existing,  the  work  in  the  city  will  be  nursed 
along  until  the  second  payment  from  the  state  is  made  in  May, 
when  a  large  force  Avill  be  engaged  in  installing  distributing 
circuits  in  Seattle. 

ALLIS-CHALMERS  EXGIXES.— Operating  electric  rail- 
ways with  direct  current  transmitted  at  1200  volts  pressure  is, 
at  the  present  time,  of  spctial  interest,  owing  to  the  absence  of 
llie  high-tension  wiring  and  the  now  familiar  sub-stations.  A 
pioneer  road  to  opcrafe  its  line  on  this  plan,  which  is  said  to 
have  proven  entirely  feasible,  is  the  Indianapolis  &  Louisville 
Traction  Company.  This  system  is  41  miles  long,  connecting 
Seymour,  the  soutliern  terminus  of  the  Indianapolis,  Columbus 
&  Southern  Traction  Company,  with  Sellersburg,  the  northern 
termiiuis  of  the  Louisville  &  N'orthern  Railway  &  Lighting 
Company.  The  power  house  is  located  at  Scottsburg,  being 
about  the  center  of  the  route.  The  feeding  pressure  at  the 
power  station  is  1200  volts  between  the  single  No.  0000  grooved 
trolley  and  the  rails.  Two  .\llis-Chaliners  engines  of  the  well- 
known,  heavy-duty  type,  26  in.  x  48  in.,  operating  non-con- 
densing at  120  r.  p.  m..  drive  in  pairs  four  300-kw,  6oo-volt 
generators,  witli  armatures  mounted  commutator  to  commutator 
on  the  engine  shaft,  the  combined  e.m.f.  being  1200  volts.  In 
addition  to  operating  its  cars  at  this  pressure,  the  company 
maintains  a  line  from  Sellersburg  to  Louisville,  a  distance  of 
14  miles,  at  600  volts  pressure;  consequently  cars  are  now  being 
run  successfully  over  sections  of  trolley  fed  with  current  both 
at  1200  and  600  volts. 

WKSTINGHOUSE  CO.VTRACT.— The  Westinghouse  Elec- 
tric &  Manufacturing  Company  has  taken  a  contract  for  the 
apparatus  for  the  Penn  &  Franklin  Street  Railway  Company, 
which  will  build  a  road  between  Pittsburg  and  the  Westing- 
house  works  at  East  Pittsburg,  a  short  route  in  competition 
with  the  two  lines  of  the  Eastern  Pittsburg  Railways  Company, 
of  the  Philadelphia  Company,  which  now  run  there.  The  con 
tract  is  worth  $150,000.  The  receivers  rt  nnrt  a  very  satisfactory 
revival  of  inquiry  for  electrical 


Financial  Intelligence. 

THE  WE1:K  I.\  W.M.I.  .STREET.- Irausactions  on  the 
stock  market  were  on  a  reduced  scale  and  renewed  bearishness 
prevailed  in  coiuiection  with  speculative  sentiment  due  to  high 
rates  for  money  and  resulting  liquidation  in  holdings  in  both 
the  standard  railroad  and  industrial  stocks.  The  declaration 
of  scrip  dividends  by  the  Western  L^nion  Telegraph  Company 
and  the  .\tlantic  Coast  Line  Company  also  had  a  bad  effect. 
The  extreme  heaviness  of  the  Gould  stocks,  including  Western 
I'nion.  was  one  of  the  notable  features.     Both  Western  L'nion 


and  Missouri  Pacific  broke  to  the  lowest  figures  they  have  seen 
in  a  long  time.  When  the  announcement  was  made  on  Wednes- 
day that  the  Western  Union  would  pay  the  regular  quarterly 
dividend  in  stock,  that  security  had  a  feeble  rally.  All  of  the 
traction  and  electric  stocks  were  weak,  and  little  business  was 
transacted.  Lower  prices  are  recorded  in  most  cases,  the 
heaviest  declines  being  in  General  Electric,  which  receded  554 
points,  closing  at  iioj/^;  Westinghouse  common  declined  5 
points,  closing  at  42}4.  The  preferred  issue  of  Westinghouse, 
on  the  other  hand,  made  a  gain  of  4  points,  the  closing  quota- 
tion being  70.  After  a  sharp  recovery,  the  curb  market,  during 
the  latter  part  of  the  week,  lost  fully  half  of  the  improvement, 
there  being  sharp  setbacks  in  Standard  Oil  and  American 
Tobacco.     Following  are  the  closing  quotations  of  Dec.  17: 

NEW  YORK. 

Dec.  10  Dec.  17  Dec.  10  Dec  17 

.-\llis-Chalmers    Co sj^       ^V2  General  Electric    nz%  iii 

.MlisChalniiTs   Co.    pfd..   i6^i     1514  Hudson  River  Tel —  — 

.\m.    Dist.    Tel —         20  Intcrborough  Met.  com..     7  654 

.Vmerican    Locomotive...   isYi     34J4  Inierborough   Mel.  pfd..   i8^^  16 

.\mer.    Locomotive   pfd..  87         86 '/4  •  Mackav  Cos ^2?$  50M 

.\merican  Tcl.  &  Cable..  —        —  .\Iackay  Cos.  pid 58  58 

American    Tcl.    &   Tel...  102        100 14  .Marconi  Tel —  — 

Brooklyn   Rapid  Transit.  38^     37M  .Metropolitan   St.    Ry —  21 

Electric   Boat    —        —  -V.  Y.  »  N.  T.  Tel —  94 

Electric   Boat   pfd —        —  Western  Union  Tel 56  ssJ-a 

Electric  Vehicle    —        —  vVestinghouse  com 43S  4oJ4 

Electric  Vehicle  pfd....   —        —  Westinghouse    pfd —  65 

BOSTON'. 

Dec.  10  Dec.  17  Dec.  10  Dec.  17 

.\merican  Tel.  &  Tcl.. . .  io2}'i    101  Ma>s.   Elec.    Ry.   pfd....  38  37    • 

Cumberland    Telephone..  —         —  Mexican  Telephone 1V3  — 

Edison    Elec.    Ilium. . ^ .  .205       208  New  England  Telep 105  — 

nener.il    Electric    —        —  Western  Tel.  &  Tel 4  — 

Mass.    Elec.    Ry 954'—  West.  Tel.  &  Tcl.  pfd. ..  52  — 

PHIL.VDELPHIA. 

Dec.  10  Dec.  17  Dec.  10  Dec  17 

.American    Railways '44         43  Phila.  Electric 6j6  654 

Elec.   Co.  of  America...     &Vi       8%  Phila.  Rapid  Transit i6*i  17 

Elec.    Storage   Battery...   32         28  Phila.    Traction    82  82^ 

Elec.  Stor.  Battery  pfd..  —         — 

CHICAGO. 

Dec.  10  Dec.  17  L>ec.  10  Dec  17 

Chicago  City   Ry 1 50"     ;50*  Xational   Carbun    —  — 

Commonwealth-Edison   ..  77         —  National  Carbon  pfd....   —  — 

Chicago  Subway 13!^     14^  Union  Traction    —  — 

Chicago  Tel.  Co 108V2   109  Union   Traction   pfd....  —  — 

Metropolitan    Elec.    com.    13        16'-^* 

'.\skcd. 

WESTERN"  UNION  FINANCES.— The  directors  01  the 
Western  Union  Telegraph  Company,  following  the  recommenda- 
tion of  their  executive  committee,  declared  the  quarterly  divi- 
dend of  i^  per  cent  last  week  in  the  form  of  treasury  stock 
instead  of  in  cash.  The  statement  of  earnings  for  the  quarter 
ended  Sept.  30,  1907,  and  the  statement,  partly  estimated,  for 
the  quarter  ending  Dec.  31,  1907,  which  were  made  public  at 
the  close  of  the  meeting,  reflect  a  substantia!  loss  caused  by  the 
strike  of  operators.  The  report  of  the  executive  committee 
discussed  the  late  strike  in  considerable  detail,  the  loss  of  busi- 
ness due  to  it,  and  the  increase  in  salaries.  The  report  says : 
"The  property  of  the  company  is  in  first  class  condition 
throughout  the  entire  country ;  the  present  employees  are  faith- 
ful and  efficient  and  with  the  passing  of  the  financial 
depression  our  revenues  will  rapidly  increase.  Although  it  is 
believed,  as  indicated,  that  business  will  soon  resume  and  earn- 
ings become  normal,  nevertheless,  in  view  of  the  pres-nt  depres- 
sion, it  seems  the  part  of  conservatism  no:  to  pay  cash,  but  to 
make  a  dividend  of  154  PC  cent,  payable  in  stock."  Of  the 
authorized  capital  of  $100,000,000  the  company  has  still  $2,630,- 
000  in  the  treasury  unissued,  and  it  is  with  this  that  the  dividend 
is  to  be  paid.  Each  stockholder  will  receive  i%  per  cent  of  his 
present  holdings.  The  following  tables  show  the  earnings  for 
the  quarter  ended  Sept.  30  and  for  the  quarter  (partly  esti- 
mated) ending  Oio    xt  : 

Sept.    30- 
1007.  changes. 

Net    deficiency     ..  >,?i  1.493     Inc  $i,»7a,oii 

4,13.063     Inc.        100.376 


Inc.  S2.072.388 
Inc.  36.o.«;3 
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DIVIDENDS.— Directors  of  the  Duluth  Edison  Electric 
Company  have  declared  the  regular  quarterly  dividend  of  i^ 
per  cent  on  the  preferred  stock,  payable  Jan.  i.  Directors  of 
the  Hestonville  Passenger  Railway  Company  have  declared  the 
regular  semi-annual  dividends  of  2  per  cent  on  the  common 
stock  and  3  per  cent  on  the  preferred  stock,  payable  Jan.  i. 
Directors  of  the  United  Gas  Improvement  Company  have  de- 
clared the  regular  quarterly  dividend  of  2  per  cent,  payable 
Jan.  15.  The  guaranteed  quarterly  dividend  of  If^  per  cent 
on  the  capital  stock  of  the  Manhattan  Railway  Company  will 
be  paid  Jan.  2.  The  Westinghouse  Air  Brake  Company  has 
declared  a  regular  quarterly  dividend  of  2j4  per  cent,  an  extra 
dividend  of  J'A  per  cent  and  a  stock  dividend  of  25  per  cent 
of  the  $3,000,000  increase.  Directors  of  the  E.  W.  Bliss  Com- 
pany have  declared  the  regular  quarterly  dividend  of  2  per  cent 
on  the  preferred  stock  and  2^  per  cent  on  the  common,  both 
payable  Jan.  I.  Directors  of  the  Otis  Elevator  Company  have 
declared  a  regular  quarterly  dividend  of  ij/.  per  cent  on  the 
preferred  stock,  payable  Jan.  15. 

-  WESTERN"  ELECTRIC  STOCK.— An  oflfcr  has  lately  been 
made  by  the  American  Telephone  &  Telegraph  Company  to 
the  minority  stockholders  of  the  Western  Electric  for  the 
purchase  of  their  holdings.  The  Western  Electric  is  paying 
out  but  8  per  cent  in  dividends,  while  actually  earning  several 
times  8  per  cent.  It  has  $15,000,000  stock  outstanding,  of  which 
$9,012,100,  or  60.08  per  cent  is  owned  by  the  American  Tele- 
phone Company,  while  $5,987,900  is  held  by  the  public  and  is 
distributed  among  some  600  or  800  stockholders,  a  considerable 
number  of  whom  are  employees  of  the  company.  The  greater 
portion  of  the  outside  stock  is  owned  in  and  about  Chicago. 
The  proposed  plan  amounts  to  an  offer  on  the  part  of  the 
American  Telephone  Company  to  pay  for  the  59.6-9  shares  of 
minority  stock  either  by  $13472.775  in  cash,  of  $14,969,750  in 
4  per  cent  convertible  bonds.  The  offer  puts  a  value  of  90 
on  the  bonds  to  be  taken  from  the  $50,000,000  now  in  the 
treasury  as  part  of  the  $150,000,000  issue  of  4  per  cents,  of 
which  a  syndicate  took  $100,000,000  some  time  ago. 

ST  LOUIS  COXSOLID.\TIOX.— The  long-expected  light- 
ing consolidation  at  St.  Louis  has  at  last  happened.  The  North 
American  Company,  through  the  L^nion  Electric  Light  &  Power 
Company,  which  it  controls,  has  acquired  by  purchase  the 
Laclede  Power  Company  and  the  Edison  Electric  Illuminating 
Company  of  St.  Louis.  In  order  to  acquire  the  property,  the 
Union  Electric  Light  &  Power  Company  increased  its  capital 
stock  on  Dec.  2  from  Sio.ooo.ooo  to  $18,000,000  and  its  bonded 
indebtedness  from  Sio.ooo.ooo  to  $18,000,000.  The  purchase 
price  has  not  been  made  public,  but  it  is  officially  stated  that 
not  nearly  all  of  the  proceeds  derived  from  the  sale  of  the  new 
stock  and  new  bonds  of  the  Union  Electric  Light  &  Power  Com- 
pany will  be  used  for  the  acquisition  of  the  new  property. 
With  the  purchase  of  these  properties,  the  North  .\merican 
Company  is  now  in  control  of  all  the  lighting  and  power 
companies  and  the  street  railway  systems  of  St.  Louis. 

BALTIMORE  LIGHTING  DEAL.— Local  Baltimore  papers 
call  attention  to  the  fact  that  by  disposing  of  the  telephone 
plant  for  $300,000.  subject  to  the  mortgages  on  the  property, 
ihc  Consolidated  Gas,  Electric  Light  &  Power  Company  gets 
control  cf  its  competitor  in  the  lighting  field  for  a  comparatively 
.^mall  outlay  of  cash.  The  terms  of  -he  lease  provided  for  the 
Consolidated  taking  all  of  the  Baltimore  Electric  conunon  stock, 
par  $50.  at  $10  a  share,  the  total  amount  being  $2,500,000,  and 
guaranteeing  the  dividends  on  the  $1,000,000  of  5  per  cent  pre- 
ferred stock  outstandinR.  as  well  as  guaranteeing  the  interest 
and  principal  of  the  $2,500,000  of  5  per  cent  bonds  outstanding. 
It  cost  the  Consolidated  $500,000  to  get  the  Electric  Company's 
stock,  and  as  a  result  of  the  telephone  deal  it  gets  back  $300,000, 
thus  making  the  net  cost  of  the  control  of  the  Baltimore  Electric 
only  $200,000. 

WESTINGHOUSE  PL.\NS.— .\  special  dispatch  from 
Pittsburg,  of  Dec.  17,  says:  ".\ccording  to  intimaticms  given 
out  at  the  close  of  the  six-hour  conferetice  to-day  between 
President  George  Westinghouse  and  the  receivcrs'of  the  West- 
inghouse Electric  &  Manufacturing  Company.  Feb.  T  will 
probably  see  the  discharge  of  the  receivership.  Mr.  Westing- 
house  will  ask  the  issuance  of  $30,000,000  bonds  to  take  up  the 
outstanding  convertible  bonds,  and  provide  sufficient  working 
capital.  By  the  under-tanding  reached  in  New  York  about 
$7,000,000  of  this  issue  must  be  taken  by  the  stockholders,  and 
the  subscription  of  that  sum  was  practically  assured  at  to-day's 
meeting.     The  plan  is  understood  to  provide   for  placing  Mr. 


Westinghouse  at  the  head  of  the  board  of  directors  for  the 
operation  of  the  plants,  while  the  fiscal  affairs  of  the  company 
will  be  put  in  the  hands  of  a  committee." 

GENERAL  ELECTRIC  IN  DEMAND.— It  is  noted  from 
Boston  that  there  has  been  a  most  substantial  investment  buying 
of  General  Electric  stock  during  the  last  three  months.  The  list 
of  stockholders  has  increased  42  per  cent  since  Jan.  i,  1907. 
At  the  present  time  the  company  has  upward  of  7700  stock- 
holders, against  5400  at  the  beginning  of  the  year.  Over  1000 
have  been  added  in  the  last  four  months.  At  the  opening  of  the 
year  the  average  holdings  per  stockholder  were  117  shares, 
against  83  shares  on  the  first  of  the  month.  The  broadening 
of  its  stockholding  constituency  will  naturally  be  of  material 
assistance  to  the  company  in  any  future  financing. 

WESTINGHOUSE  AIR  BftAKE.— The  directors  of  the 
Westinghouse  Air  Brake  Company  have  declared  the  regular 
quarterly  dividend  of  2'/'j  per  cent,  and  an  extra  dividend  of 
25'i  per  cent.  Acting  upon  the  authority  voted  them  by  the 
stockholders  the  directors  voted  to  increase  the  capital  stock 
from  $11,000,000  to  $14,000,000,  out  of  which  increase  a  stock 
dividend  of  25  per  cent  was  declared.  In  declaring  a  stock 
dividend  of  25  per  cent,  the  directors  of  the  Westinghouse  .Air 
Brake  Company  stated  that  fractional  shares  will  be  represented 
by  scrip,  upon  which  no  dividends  will  be  made  until  exchanged 
for  full  shares. 

KEYSTONE     TELEPHONE.— The     Keystone     Telephone 
Company   of    Philadelphia    (combined   companies)    reports    for 
October 'and  four  months,  compared  as  follows: 
1907.  igo6. 

October  gross    S88.558  $80,848  Inc.       $7,710 

Expenses   and    taxes '  48,288  44.741  Inc.         3.547 

October   net    $40,270  $36,107  Inc.        $4,163 

Four    months     gross 349,160  316,491  Inc.        32.669 

E.xpenses    and   taxes 183.730  178,166  Inc.  .^..164 

Four   months     net $165,430  $138,3^5  Inc.     $27,105 

HUDSON  RIVER  POWER.— The  statement  of  earnings 
of  the  Hudson  River  Electric  Power  Company  for  October 
shows  gross  earnings  amounted  to  $110,880.77,  while  operation 
cost  $57,359.66.  Net  earnings  were  $62,521.11.  Gross  earnings 
for  October.  1906,  were  $76,774.99  and  operating  expenses  were 
$52,730.03.  giving  net  earnings  of  $24,044.96.  The  increase  in 
net  earnings  for  October  this  year  compared  with  the  net 
earnings  of  October,  1906.  was  no  less  than  160.02  per  cent, 
probably  one  of  the  best  records  for  the  whole  country. 

LONDON  UNDERGROUND  NOTES.— It  was  stated  at 
the  office  of  Speyer  &  Company  last  week  that  holders  of  about 
$14,000,000  of  London  L'nderground  Electric  five  per  cent  notes, 
out  of  a  total  issue  of  $16,550,000  notes,  had  already  availed 
themselves  of  the  firm's  offer  and  had  sold  their  December 
coupon  to  Speyer  &  Company.  This  is  about  85  per  cent  of  the 
total  American  issue,  and  it  is  understood  that  approximately 
the  same  amount  of  sterling  note  holders  have  already  accepted 
the  similar  offer  of  Speyer  Brothers  in  London. 

OY^FER  BAN'  LIGHTING.— On  the  application  of  the 
Nassau  Light  &  Power  Company,  to  the  Public  Service  Com- 
missiAi  of  the  Second  District,  for  an  authorization  of  the 
acquirement  of  $35,000  capital  stock  of  the  Oyster  Bay  Electric 
Light  &  Power  Company,  an  order  has  been  issued  by  the 
commission  granting  the  petition.  The  stock  of  the  Oyster 
Bay  Company  was  actually  purchased  by  the  Nassau  Light  & 
Power  Company  in  1905,  without  applying  as  required  by  law 
to  the  commission  of  gas  and  electricity. 

POTOM.\C  .\NNU.\L. — The  annual  report  to  Congress  of 
the  Potomac  Electric  Light  &  Power  Company  has  been  received 
by  the  House  of  Representatives.  It  shows  the  gross  revenues 
to  be  $1,010,552.67  and  operating  expenses  $.503,620.70.  The 
surplus  after  operating  expenses  and  fixed  charges  are  deducted 
is  $357,637.54.  The  value  of  the  company's  properly  Dec.  31, 
1906,  is  fixed  at  $8,500,000. 

NLVGARA  LIGHTING.— The  Public  Service  Commission, 
secoijd  dislrici  of  New  York,  has  ganted  a  hearing  on  the  peli- 
tion  of  the  Niagara  Falls  Lighting  Company  for  authority  to 
issue  $100,000  capital  stock,  and  a  mortgage  for  $500,000.  and  to 
issue  $300,000  bonds  under  said  mortgage:  also  for  permission 
to  construct  an  electric  light,  heat  and  power  plant  in  the  city  of 
Niagara  Falls. 

GENERAL  ELECTRIC  DEBENTURES— Application  has 
been  made  In  the  New  York  Stock  Exchange  lo  list  $13,000,000 
5  per  cent  convcrlibic  debenture  bonds,  due  1917.  of  the  General 
Electric  Company. 
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CARBON  IIILL.  ALA.-r-Pians  arc  being  made  to  extend  the  trans- 
inhaiop  lines  of  the  niunictpai  electric  lighting  plant  to  the  outskirts  of 
the  town.     H.  T.  Butler  is  superintendent. 

CLANTON,  ALA.— The  Clanton  Light  &  Power  Company  contemplates 
equipping  its  power  house  with  new  machinery.  J.  P.  Van  Dcrvecr  is 
president  and  general  manager. 

DADKVILLE,  ALA.— The  citizens  on  Dec.  9  voted  in  favor  of  the 
proposition  to  issue  $10,000  in  bonds  to  improve  the  municipal  electric  light 
plant.     ,T.  B.   Rylance  is  mayor. 

HUNTSVILLE,  ALA.— The  Huntsville  Railway,  Light  &  Power  Com- 
pany is  planning  tn  d'.iplicate  its  plant  now  in  operation,  which  wiU 
involve  an  expenditure  of  about  $40,000.  The  company  has  recently 
placed  orders  for  new  machinery. 

PRMSCOTT,  ARIZ.— The  management  of  the  Shylock  mine  is  contem- 
plating the  purchase  and  installation  of  stcnni  and  elcclrical  machinery 
for  operating  the  mine. 

ARGENTA,  ARK.— The  managers  of  the  municipal  electric  lighting 
plant  are  contemplating  the  establishment  of  a  commercial  service  and 
furnishing  electricity  for  the  street  railway  system.  A.  J.  Trotier  is 
superintendent. 

EUREKA,  .'\RK. — The  Citizens'  Electric  Company  contemplates  about 
three  miles  of  line  extension  the  coming  year.  George  Tillcs  is  treasurer 
and  manager. 

FORT  SMITH,  ARK.— The  Fort  Smith  Light  &  Traction  Company 
submitted  a  bid  to  the  City  Council  offering  to  furnish  230  arc  lamps  of 
2000  cp  for  $55  per  lamp  per  year.  The  Board  of  Public  Affairs  recom- 
mended the  acceptance  of  the  contract  for   181    lamps. 

HOPE,  ,-\RK. — Extensive  additions  and  improvements  arc  contemplated 
to  the  municipal  electric  light  plant,  which  include  the  installation  of 
two  boilers,  another  engine  and  dynamo,  and  the  construction  of  a  new 
power  house.  A  new  water  works  system  will  also  be  built.  Charles  M. 
Richards  is  superintendent. 

LITTLE  ROCK,  ARK.— The  Penitentiary  Board  is  considering  the 
question  of  making  improvements  to  the  electric  light  plant  at  the  state 
penitentiary. 

MORRILLTON,  ARK.— A  new  boiler,  engine  and  dyngmo  have  been 
installed  in  the  local  electric  light  plant,  which  is  owned  by  W.  IL  Ashley. 

AZUSA,  CAL. — Plans  have  been  prepared  for  the  new  building  to  be 
erected  by  the  Home  Telephone  Company  in  this  ])lace,  and  it  is  expected 
work  will  soon  commence  on  the  construction  of  the  same. 

CHICO,  C.\L.— On  November  29  the  De  Sabla  power  plant,  of  the 
California  Gas  &  Electric  Corporation,  was  damaged  by  a  24-in.  gate 
valve  on  one  of  the  pressure  mains  giving  way.  The  flood  caused  by 
the  break  necessitated  shutting  down  the  plant  temporarily.  Until  the 
damage  is  repaired  energy  for  Chico  and  surrounding  territory  is  being 
supplied  from  the  Centerville  and  Colgate  plants  and  also  from  the  system 
of  the  Northern  California  Power  Company. 

GRASS  VALLEY,  CAL. — The  Sultana  Mine  Company  is  conten^lating 
installing   a   large   electric   plant   in   connection   with   its    mine. 

LAKEPORT.  CAL. — The  Lupoyoma  Development  Company  has  ac- 
quired a  controlling  interest  in  the  Kelseyville  National  Gas  Company 
and  in  the  Lake  County  Electric  Power  Company,  by  which  it  has  ob- 
tained the  franchises  and  the  rights  held  by  one  company  in  Lakeport, 
and  the  source  of  power  supply  owned  by  the  other  company  in  the  gas 
wells  in  Kelseyville.  George  P.  Lowe,  of  San  Francisco,  has  made 
exhaustive  tests  of  the  Kelseyville  gas  and  finds  that  it  is  not  suitable  for 
lighting  purposes,  nor  for  domestic  uses,  but  can  be  used  for  furnishing 
power  for  operating  the  electrical  plant.  Orders  have  been  placed  for 
part  of  the  machinery  and  poles.  The  principal  machinery  will  be 
ordered  from  the  East.  George  P.  Lowe,  of  San  Francisco,  and  B.  H. 
Henderson,   of   Lakeport,   arc   interested    in   the   project. 

LOS  ANGELES,  CAL.— The  Board  of  Supervisors  has  granted  the 
city  of  Los  Angeles  a  franchise  for  the  construction  of  a  transmission  line 
along  the  Los  Angeles  aqueduct  at  points  where  it  crosses  the  county 
roads.  This  franchise  was  obtained  for  the  purpose  of  building  a  line 
from  Castiac  to  Elizabeth  Lake  to  transmit  electricity  to  be  furnished  by 
the  Edison  Electric  Company.  The  electric  energy  furnished  will  be  used 
principally  at  the  Elizabeth  Lake  tunnel  and  at  XcA-hall. 

MERCED.  CAL.— The  Merced  Falls  Gas  &  Electric  Company  is  con- 
templating the  construction  of  j»  new  hydro-electric  plant.  U.  H.  Adams 
is   general    superintendent. 

NEEDLES,  CAL.— C.  F.  Shradcr,  of  Los  Angeles,  has  purchased  of 
the  County  Supervisors  a  50-ycar  franchise  to  construct  a  gas  pipe  line 
and   an    electric   transmission    line    in    this   town,    for   $100. 
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templates extending  itv  transmission  line  tu  ^-.m  Lm^.  Key  \  alley,  to 
furnish  electricity  for  pumping  for  irrigation  purposes.  The  company 
will  furnish  from  150  to  200  horse-power.  Eugene  V.  Griffes  is  secretary' 
and  manager. 

PASADENA,  CAL. — An  election  will  probably  be  held  early  next  year 
to  vote  on  the  proposition  of  issuing  $200,000  in  bonds  for  an  Additional 
municipal  and  commercial  lighting  system  for  the  municipal  electric  light 
plant.      Herman    Dyer    is   city   clerk. 

READING.  CAL. — An  official  of  the  Noble  Steel  Company  states  that 
the  electric  furnaces  ai  Hcroult  have  been  started  up  again  for  the 
production  of  fcrrosilicon  and  that  it  is  expected  operations  will  be  con- 
tinued indefinitely.  Production  at  Heroult  has  been  suspended  tempo- 
rarily owing  to  the  necessity  of  getting  all  of  the  power  company's  trans* 
mission  lines  in  order  for  the  winter  season,  and  now  that  this  has  been 
accomplished  the  current  required  at  Heroult  will  again  be  turned  on 
and  continued  without  interruption.  The  ^ecl  cells  for  the  battery  of 
charcoal  furnaces  to  be  installed  at  the  electric  smeller  are  in  process 
ot  construction.  In  all,  14  arc  to  he  erected.  They  are  to  be  of  the 
latest  design  for  the  extraction  of  all  of  the  by-products  to  be  obtained 
by  the  destructive  distillation  of  wood.  The  magnitude  of  the  charcoal 
industry  to  be  created  by  electric  smelting  operations  on  the  Pit  is  fore- 
sl'.adowed  in  the  statement  that  upward  of  30,000  cords  of  wood  will  be 
used    in    a    year. 

RIVERSIDE,  CAL. — Work  will  soon  commence  on  the  construction 
of  the  electric  railway  which  is  to  connect  Riverside  and  Colton.  The 
road  will  be  about  nine  miles  in  length. 

SAN  FRANCISCO,  CAL.— The  Northern  California  Power  Company 
is  contemplating  the  construction  of  a  hydro-electric  station  having  an 
(•uti>ut    of   20.500    horse- power.      E.    V.    D.   Johnson    is   manager. 

SAN  FRANCISCO,  C.\L.— The  Northern  Electric  Railway  Company 
has  filed  a  certificate  of  increase  of  bonded  indebtedness,  the  proceeds  to 
he  used  for  general  development  and  improvement  purposes.  The  directors 
of  the  company  are  Henry  A.  Butters,  Louis  Sloss,  P.  B.  Lilienthal,  E,  T. 
de  Sabla,  W.  P.  HSmmon  and  David  S.  Edwards. 

SOUTH  SAN  FR.^NCISCO,  CAL.— W.  J.  Martin,  of.  the  South  San 
Francisco  Land  &  Improvement  Company,  has  been  awarded  a  fran- 
chise by  the  Board  of  Supervisors  to  efect  a  transmission  line  for  the 
(tistribution  of  electricity  for  lamps  and  motors  in  this  Township. 

UKI.\H,  CAL.— The  Eel  River  Power  Company,  which  has  been 
working  on  a  ])ower  line  from  the  Kel  River  to  Ukiah.  has  suspended 
operations  for  the  winter,  and  Ukiah  will  be  unable  to  get  power  from 
that   source   until   next   spring. 

VENTURA,  CAL.— A  franchise  has  been  granted  to  Julian  P.  Jones 
and  F.  ^[.  Packard,  of  Los  Angeles,  for  the  construction  of  ^n  electric 
irilway  covering  the  territory  from  this  city  to  the  Ortega  ranch  in  the 
upper  Matilija. 

AGUILAR,  COL.— Messrs.  Hawkins  &  Barnctt,  of  Pueblo,  have  se- 
cured a  franchise  to  erect  and,  operate  an  electric  plant  and  will  imme- 
diately commence  work  on  construction  of  same.  The  plant  will  fur- 
nish electricity  for  lamps  and  niotor>  to  several  coal  mines  adjacent  to 
Aguilar.     The  cost   of  the  plant   is  estimated  at  $25,000. 

BEKTHOUD,  COL.— The  Northern  Colorado  Power  Company  is  plan- 
ning to  replace  the  present  direct-curren  street  lighting  system  with  an 
alternating-current  system.     WilHaf|»  J.  Preston  is  local  manager. 

CANON  CITY,  COL.— The  Colorado  Heat  &  Power  Company  has  placed 
a  contract  with  the  Westinghouse  Machine  Company,  of  Pittsburg.  Pa., 
for  a  i200-hp  turbine  engine  for  its  power  plant,  which  will  supplement 
other  Westinghouse  turbines  installed  some  time  ago. 

DURANGO,  COL.— The  Standard  Light,  Power  &  Water  Company  :> 
planning  to  construct  a  sooo-hp  hydro-electric  plant  next  year.  M.  Har- 
rington   is    manager. 

L.\S  ANIMAS.  COL. — The  contract  for  the  construction  of  the  power 
plant  for  the  U.  S.  Naval  Hospital  at  (new)  Fort  Lyon  has  been  awarded 
to  C.   L.  de  Muralt,    114  Liberty  Street,   New  York.  N.  Y. 

LOVELAND,  COL. — At  a  recent  meeting  of  the  Chamber  of  Commerce 
the  question  of  establishing  a  municipal  electric  light  plant  was  con- 
sidered. 

SALIDA,  COL.— The  Salida  Light.  Power  &  Utility  Company  is  con- 
templating the  construction  01  a  hydro-electric  plant,  a  lo.ooo-ft.  water 
pipe   line,   and  installing  a  750-kw   unit.      F.   A.   Sparks  is  superintendent. 

LITCHFIELD.  CONN,— A  new  loo-hp  boiler  has  recently  been  in- 
stalled in  the  plant  of  the  Litchfield  Light  &  Power  Company.  G.  H. 
Jenkins  is  manager. 

MOODUS,  CONN.— The  Neptune  Twine  Mills  have  installed  an  elec- 
tric light  plant  in  their  lower  mill,  and  it  is  expected  that  other  mills 
will   follow   in   their   footsteps. 

ROCKVILLE.  CONN.— The  Rockvillc  Gas  &  Electric  a.mpany  is  ex- 
tending  its  lines  to  Ellington  to  furnish  electricity  for  lighting  purposes. 

SUFFIELD.    CONN.— The   Village    W.iter   Company   exi>ects   to  put    its 
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sub-station  in  operation  on  Jan.  i,  igoS.  Electricity  for  operating  the 
system  will  be  purchased  from  the  Springfield  Street  Railway  Company, 
and  will  be  transmitted  from  the  power  house  at  Springfield  at  11,000 
volts.     The  present  power  plant  will  be  abandoned. 

WAUREGAN,  CONN. — The  W'auregan  Company  is  contemplating  in- 
stalling   a    new    lighting    system    in    its    plant- 

WILMIXGTOX,  DEL.— The  Doard  of  Water  Commissioners  on  Dec.  9 
awarded  to  the  Wilmington  City  Electric  Company  a  contract  for  a  term 
of  three  years  as  follows:  For  si.\  arc  lamps  at  the  Porter  Reservoir,  for 
$64.92  per  lamp  per  year;  electricity  for  mcandescent  lighting  as  required 
at  the  Sixteenth  Street  property,  including  renewal  incandescent  lamps,  at 
the  rate  of  4V2  cents  per  k\v-hour;  electric  energy  for  the  operation  of 
motor  at  the  Sixteenth  Street  j-roperty  on  any  one  of  the  following  prop- 
ositions: First,  4  cents  per  kw-hour  up  to  25  hours  per  month  of  the 
connected  load  (this  with  a  rs-hp  niotor  would  be  1400  kw-hours),  all 
in  excess  and  up  to  2800  kw-hours  at  3  cents;  all  in  excess  of  2800  kw- 
hours  per  month  at  2j^  cents;  or,  second,  $1  per  month  per  horse-power 
connected  and  i  '/j  cents  per  kw-hour  for  all  electricity  used.  The  bid  of 
the  Wilmington  Light,   Heat  &  Power  Company  was  5  cents  per  kw-hour. 

WASHINGTON,  D.  C. — .\rrangements  have  been  made  by  the  .'■ignal 
corps  in  the  army  to  obtain  an  increase  in  the  telephone  system  at  the 
interior  posts.  It  is  proposed  to  install'  2452  instrument-;  at  a  cost  of 
?il2,3i8. 

WASHINGTON,  D.  C— Specifications  are  on  file  at  the  office  of  the 
Electrical  World,  239  West  Thirty-Ninth  Street.  New  York,  N.  Y.,  for 
the  equipment  for  the  heating,  lighting  and  power  plant  for  the  U.  S. 
capitol  and  congressional  buildings,  bids  for  which  will  be  received  at 
the  office  of  Elliott  Woods,  superintendent  U.  S.  capitol  buildings  an'I 
grounds,    until   Jan.    15. 

DE  LAND,  FLA. — The  Electric  Light  &  Ice  Company  is  changing  its 
service  from  125-cycle,  1150-voIt  to  a  6o-cycle,  2300-volt,  three-phase  system 
and    will   establish   a   day   service.      E.    L.   Hon   is  treasurer  and   manager. 

JACKSONVILLE,  FLA. — .\n  additional  1500-kw  Allis-Chalmers  steam 
turbine  has  been  purchased  for  the  municipal  electric  light  plant  to  be 
delivered  May,   1908. 

QUINCY,  FL.A. — J.  B.  Price,  superintendent  of  the  municipal  electric 
light  plant,  writes  that  it  is  proposed  to  expend  about  $10,000  in  the  near 
future  to  improve  the  city  plant.  A  new  boiler  of  150-hp,  one  75-kw, 
alternating-current,  2300-volt  generator  and  engine  will  probably  be 
installed. 

TALLAHASSEE,  FLA.— The  Board  of  Managers  of  the  municipal 
electric  light  plant  proposes  to  establish  a  day  service  about  April  1,  1908. 
C.  H.  Ellis  is  superintendent. 

TASIPA.  FL.A. — The  Tampa  Electric  Company  is  ciiilcmpUt-ns  making 
i.-i'.pr'jven:enls  to  its  electric  light  system,  whi-b  will  include  the  in- 
stal'a.i'.in  ci  new  dynamos  and  other  equipment  n  powjr  liouse,  End 
laying  Tiew  track.     A  sso-hp  boiler  has  recently  hein  installed. 

CALDWELL,  IDAHO.— The  Caldwell  Power  Company  contemplates 
ir.^talling  three  loo-lcw  transformers  in  its  plant.  IJ.  \'.  Sebree  is  secre- 
tary. 

EMMETT,  IDAHO.— The  Emmett  Power  Sr  Water  Coiijiany  is  plan- 
ning to  change  from  steam  to  water  ptiwei  in  the  spring.  \\'.  A.  Mar- 
shall  is   local   manager. 

CARIERVILLE,  ILL.— H.  C.  Hope,  owner  of  the  Cartervillc  electric 
light  plant,  writes  that  he  will  probably  purchase  a  lookw,  alternating- 
current,  iioo-volt.  6o-cycle  generator,  belted  type,  to  be  installed  in  the 
electric  plant. 

DELAV.\N,  ILL. — The  Royal  Light  &  Power  Company  is  considering 
the  installation  cf  tungsten  lamps  on  its  street  lighting  system.  W.  H. 
Few  is  manager. 

HARRISBURG,  ILL— Charles  D.  Stilwcll,  manager  of  the  People's 
Water  &  Light  Company,  writes  that  the  company  is  planning  to  make 
substantial  enlargements  and  extensions  u-  its  plant  the  coming  year, 
jtlans  for  which  are  not  yet  completed. 

HARVARD,    ILL.— The  Harvard   Electric  Light  &  Power  Company 
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Condon   is  manager. 

LA  HARPE,  ILL.— The  La  Harpc  Electric  Light  &  Po 
planning  to   increase   the   output  of   its   plant   by  the    installation 
direct-current   generators   having   a   rating   of   jo-kw   each.     A.   L. 
is  manager. 

MKDOR.A,  ILL.— Frank  Watson,  owner  of  the  Medora  electric  light 
plant,  write!!  that  hr  expects  to  install  a  storage  battery  in  his  plant  in 
the   near   future. 

MEREDOSIA.  ILL.— We  are  informed  that  C.  W.  Skinner,  owner  of 
the  Mercdosia  electric  light  plant,  expects  to  install  a  complete  new  plant 
next  spring. 

PALMYRA,  irX. — .\  new  direct-connected  unit  ha«  recently  been  in- 
.»lalled  in  the  municipal  electric  light  plant.  Earl  Gates  is  superin- 
tendent. 

QL"IN(  V,  ILL— The  stockholders  nf  the  St.  Louis.  Tcrre  Haute  «r 
Qainc>-  Traction  Company  have  voted  to  increase  the  capital  stock  of  the 
company  from  $25,000  to  $50,000.  The  company  proposes  to  construct  an 
electric  intcfurban  lailway  from  Quincy,  III.,  to  Terrc  Haute,  Ind.,  via 
RoodhouHC,  Virden  and  Tayloivillc.     The  following  officers  were  elected; 


Edward  Yates,  of  Pittsfield,  president;  H.  C.  Simon,  of  X'irden,  vice- 
president:  F.   W.   KnoUenberg,  of  Quincy.  secretary  and  treasurer. 

SHEFFIELD,  ILL.— The  Sheffield  Electric  Light  Company  contemplates 
making  some  improvements  to  its  plant  during  the  year  190S.  H.  W . 
Booth  is  manager. 

WINCHESTER,  ILL.— The  Winchester  Electric  Light  Company  is 
planning  to  establish  a  24-hour  service,  bejinning  about  July  i,  1908. 
Harry  Gordon  is  manager. 

ANDREWS,  IND.— The  Andrews  Home  Light  &  Power  Company  re- 
cently purchased  a  dynamo  from  the  Huntington  Light  &  Fuel  Company, 
which  will  soon  be  installed  in  the  plant,  and  will  enable  the  company 
tt.  meet  the  increased  demand  made  upon  it. 

CROWN  POINT,  IND.— The  Crown  Point  Electric  Company  is  plan- 
ning to  increase  the  output  of  its  plant  by  the  installation  of  a  300-kw 
turbine.     F.  H.   Keeney  is  manager. 

DECATUR,  IND.— The  directors  of  the  Ft.  Wayne  &  Springfield 
Traction  Company  ^re  considering  plans  for  the  extension  of  the  line 
south    to    Berne,    early    next    year. 

DECATUR,  IND. — The  city  is  contemplating  replacing  the  present 
street  lighting  system  with  an  alternating-current  system  in  the  spring. 
M.  J.  Mylott  is  superintendent. 

FARMERSBURG,  IND. — The  Torr  Electric  Company  contemplates  in- 
stalling a  larger  engine  in  its  plant  in  the  near  future.  .\.  D.  Torr  is 
manager. 

FERDINWND,  IND. — The  Ferdinand  Electric  Light  Co;npany  is  con- 
templating installing  a  larger  battery  in  its  plant  the  latter  part  of  next 
year.     William  R.   Sauer  is  manager. 

GARRETT,  IND. — Plans  are  being  contemplated  for  nlakin^  txtensive 
additions  to  the  municipal  electric  lighting  system,  which  include  the 
installation  of  an  engine,   generator  and  a  new  arc  licl'-ting  system. 

RIDGEVILLE,  IND.— The  Ridgeville  Electric  Light.  Heat.  Power  & 
Water  Company  contemplates  the  installation  of  a  30-kw  turbine  in  its 
plant.     S.   C.   Lay  is  manager. 

SOUTH  BEXD.  IXD.— The  Indianapolis,  Logansport  &  South  Bend 
Railway  Company  has  been  granted  a  franchise  by  the  County  Commis- 
sioners to  construct  and  operate  an  electric  railway  along  Michigan  ^\ve- 
ruie  from  the  southern  border  of  the  county  to  a  point  a  short  distance 
south  of  the  city,  where  the  railway  will  enter  a  private  right  of  way. 

TERRE  HAUTE,  IND. — The  syndicate  headed  by  Frank  M.  Fauvre,  a 
capitalist  and  coal  operator,  of  Indianapolis,  which  proposes  to  erect  a 
large  power-house  in  the  coal  fields  of  Vigo  County,  is  securing  the 
right  of  way  and  franchises  in  the  towns  and  cities  to  place  high-tension 
wires  in  the  streets  and  alleys  thereof.  It  is  slated  that  energy  can  be 
transmitted  as  electricity  by  wire  from  the  Indiana  coal  fields  more  cheaply 
than  can  be  shipped  to  Indianapolis  to  be  used  in  a  plant. 

WASHINGTON,  IND. — An  injunction  suit  has  been  filed  in  the 
circuit  court  to  prevent  the  sale  of  the  Washington  municipal  electric 
lipht  plant,  advertised  for  December  16.  The  complaint  alleges  that  a 
iale  cannot  be  made  at  this  lime  without  sacrificing  the  city's  interests, 
and  that  80  per  cent  of  the  voters  do  not  want  the  sale  made.  This 
action   will   likely    delay   the   receiving  of  bids   for   the   plant   temporarily. 

WINON.-^  L.\KE,  IND.— We  are  informed  that  the  Winona  Electric 
Light  &  Water  Company  is  in  the  market  for  a  500-kw,  turbogenerator 
set.     The  machine  is  wanted  immediately. 

WELEETK.V,  I.  T— We  arc  informed  that  the  Weleetka  Light  & 
Water  Company  is  planning  to  install  another  boiler  having  the  same 
capacity  of  the  present  one,  and  either  an  80,000  gallon  tank  or  stand- 
pipe  for  the  city  water  works,  or  a  second  pump  for  direct  pressure. 
1>.   F.   Campbell  is  manager. 

BELLEVILLE,  KAN. — Plans  are  being  considered  to  substitute  oil 
for  fuel  for  steam  purposes  in  the  inunicijial  electric  light  plant.  E.  A. 
Jackson  is  manager. 

K.ANSAS  CITY.  IC\N. — .\pplication  has  been  made  to  the  City 
Council  for  a  30-year  electric  light  franchise.  The  proposed  new  com- 
pany is  composed  of  a  number  of  merchants  in  the  city,  who  propose  to 
erect  a  plant  and  furnish  electricity  to  merchants  and  private  citizens. 
It  docs  not  ask  for  city  lighting.  H.  F.  Wulf.  Henry  McGrcw,  Max. 
Holzmark,  Thomas  Wood  and  Joseph  McGrcw  arc  intercstetl  in  the 
project. 

TOPEKA,  KAN.— The  Council  committee  on  gas  and  electric  light 
l-.as  adopted  a  resolution,  which  will  soon  he  placed  before  the  City 
Council,  directing  the  Mayor  to  call  a  special  election  to  be  held  in  the 
spring  to  vote  on  an  issue  of  $50,000  in  bonds,  the  proceeds  of  which 
to  be  used  for  extending  and  remodeling  the  municipal  electric  light 
plant. 

COVI.NGTOX.  KY.— The  City  Council  has  directed  that  an  ordinance 
providing  for  the  s.nlc  of  a  telephone  franchise  be  drawn  up  and  that 
the  right  be  advertised  for  sale.  The  Fitzsimmons  Telephone  Company 
lias  been  seeking  a  franchise  here  for  some  time  and  there  arc  several 
others  who  may  decide  to  bid. 

COVINGTON,  KV.— President  James  C.  Ernst,  of  the  Union  Light, 
Ileal  &  Power  Company,  has  "refused  to  sign  the  contract  prepared  by 
the  city  aftii  he  had  been  notified  that  his  bid  was  accepted.  He  insists 
that  the  hid  contemplated  that  the  contract  should  he  renewed  annually 
for  five  ye.-irs  and  that  the  contract  nnisl  contain  a  clause  to  that  effect. 
The  bid  specified  $65  a  year  per  lamp  with  a  reb.ile  of  $in  provided  4.?o 


ELECTRICAL       WORLD 


Vol.  L.  No. 


marc  lamps 


cd.   and   that    llic 


cd    for 


I'LKMINGSBUK*;,  KY.— Wc  arc  informed  that  CBannon  \  Son. 
owners  of  the  electric  lighting  plant,  arc  contemplating  installing  a  *.i<.raKt 
battery  to  provide  for  a  continuous  service. 

MOKKIIKAO.  KV.— The  Reliance  Kngineering  Company  has  been  re- 
tained to  jirepare  jilans  for  a  municipal  electric  light  plant  l<»  cost 
$.0,000. 

PAUL'CAII.  KY. — The  Southern  Electric  Railway  Company  has  been 
granter)  a  franchise  in  this  city.  The  company  already  has  secured  the 
right  of  way  between  Paducah  and  Mayficid,  'and  terminals  in  the  latter 
city. 

BATON  ROUGE.  LA.— The  City  Council  on  Dec.  3  awarded  a  contract 
to  Krumbhaar  &  Aiken,  of  New  Orleans,  for  the  construction  of  the 
sewerage  pumping  station,  which  will  he  operated  by  electricity.  The 
Baton  Rouge  Klectric  Company  has  submitted  a  proposition  to  the  Council 
offering  to  furnish  electricity  to  operate  the  station  at  5  cents  per 
kw-hour,  on  a  Icn-ycar  contract.  The  cost  of  the  station  is  estimated 
at  $3,200. 

FRAXKLIX,  L.\. — Tlie  dynamos  for  the  new  electric  light  plant  have 
arrived.  The  work  of  remodeling  the  plant  and  installing  the  new 
macbincry  is  being  pushed  as  rapidly  as  possible. 

JIOUMA,  LA. — The  town  is  ncgotrating  with  the  Ilouma  Lighting  & 
Ice  Manufacturing  Company  for  the  purchase  of  the  plant  to  be  oper- 
ated by  the  municipality.  The  committee  appointed  to  interview  the 
company  in  regard  to  the  purchase  of  the  plant  reported  that  it  was 
agreed  that  each  side  was  to  appoint  an  appraiser  to  place  a  value  on  the 
plant.  The  Mayor  has  been  authorized  to  consult  with  an  expert  elec- 
trician. 

LECOMPTE,  LA.— The  city  has  accepted  the  plans  of  C.  Scott  Ycaj-er. 
ot  Alexandria,  La.,  for  the  installation  of  an  electric  light  plant  to  cost 
about  Si 0,000.  Baldwin  Wood,  electrical  engineer,  of  New  Orleans,  has 
been    selected   to   supervise   the    construction   of    the    plant. 

TIMBODK.MJX,  LA. — The  improvement  committee  is  considering  a 
proposition  to  (.lo  away  with  steam  power  and  substitute  gas  producer 
outfits  in  the  municipal  electric  light  jilant;  changing  the  present  system 
to  alternating-current  and  installing  larger  units.  A.  R.  Staunton  is 
superintendent. 

VIDALIA.  LA. — The  citizens  arc  contemplating  the  installation  of  a 
new  street  lighting  system  to  replace  the  system  now  in  use.  L.  A. 
Larson   is  manager. 

ASIILANU.  .ME. — C.  A.  Flint,  owner  of  the  Electric  Light  Company, 
writes  that  he  is  contemplating  changing  from  steam  tu  water  jmwer,  and 
expects  to  build  his  own  power  plant,  but  as  yet  plans  have  not  been 
completed. 

FRYEBURG,  ME.— The-  Fryeburg  Electric  Light  Company  contem- 
plates changing  from  steam  to  water  power  and  building  one  mile  of  new- 
line.     C.  E.  Harris  is  secretary  and  manager. 

"  TURNER,    ME.— Aubrey    Willard    has    leased    the    electric    light    plant 
owned    by    E.    L.    Staples   for    one   year. 

BALTIMORE.  MD.— The  United  Railways  &  Electric  Company  will 
construe!  a  new  power  house  at  its  plant  on  Pratt  Street,  at  a  cost  of 
$30,000.     The  Noel  Construction   Company  has  the  contract. 

POCOMOKE  CITY.  MD.— The  Stevenson  Electric  Light  Company 
will  install  a  loo-hp  boiler  in  its  plant  next  summer.  R.  P.  Stevenson 
is  owner   anrl   manager. 

PORT  DEPOSIT,  MD.— The  Port  Deposit  Electric  Company  contem- 
plates replacing  the  present  street  lamps  with  40-cp  tungsten  series  lamps. 
Walter  Flint  is  manager. 

DAN  VERS,  MASS.— The  soo-hj.  Shephard  engine  in  the  municipal 
electric  light  plant  was  destroyed  hy  an  explosion,  Dec.  10,  causing  a 
loss  of  about  $5,000. 

EASTIIAMPTON.  ^L^SS.— The  Water  Commissioners  are  considering 
the  qnestion  of  installing  electric  motors  at  the  pumping  station,  lo  take 
th(    pl.ice  of  the  steam  equipment  now  in  use. 

HYDE  PARK.  M.\SS.— The  Ityde  Park  Electric  Light  Company  con- 
templates replacing  its  present  street  lamps  with  enclosed  arc  lamps  next 
spring.     M.  S.  Ross  is  superintendent. 

N.VnCK.  MASS.— The  State  Board  of  Railroad  Commissioners  has 
given  its  approval  to  an  order  adopted  by  the  Natick  Board  of  Selectmen, 
granting  the  Boston  &  Worcester  Street  Railway  Company  the  privilege 
to  build  and  operate  an  electric  railway  on  several  streets  in  Natick. 

WINCIIENDON.  MASS.— The  Winchendon  Electric  Light  &  Power 
Company  contemplates  constructing  an  auxilicry  water  power  plant. 
1'.  W.  Nourse  is  manager. 

EATON  RAPIDS.  MICIL— Extensive  ad<litions  and  improvements  are 
contemplated  for  the  municipal  electric  light  plant,  which  will  include 
the  installation  of  a  90-kw  dynamo,  an  80-hp  engine  and  a  boiled  of 
i-'5-hp.      W.   11.  Woodnianscc  is  superintendent. 

FENTON,  MICH.— The  Fcnton  Electric  Light  &  Power  Cmpany  is 
ecnttmplating  extending  its  lines  to  the  tgwn  of  Linden  for  the  purpose 
of  lighting  the  town.     E.  H.   Bliss  is  manager  and  treasurer. 

GRAND  II.WEN.  MICIL— The  city  contemplates  making  extensive 
improvements  to  the  municipal  electric  light  plant,  including  the  instaila- 
lion  of  a  .fjo-hp  engine  and  condenser,  direct-connected  type:  a  150- 
kw,  fiocyclc.   two-phase,   jjoo-volt  alternator,   divtct  connected;    100  series 
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filieinating-current,  6,6-amperc  arc  lamps;  four  3S-ligbt  transformers  and 
regulators  and  nec-ssaiy  switchboards.  Bids  have  been  received  for  the 
above  ecjuipment.  but  contract  has  not  yet  been  awarded.  The  cost  of  the 
work  is  estimated  at  $14,000.     F.  C.  Weber  is  superintendent. 

HOLLAND,  MICH. — The  city  is  contemplating  adding  a  500-kw 
directed  unit  to  the  municipal  electric  lighting  plant.  James  De  Young 
is  manager. 

HOBART,  MICH.— The  citizens  arc  contemplating  installing  an  addi- 
tional engine  and  alternator  in  the  municipal  electric  light  plant.  O.  L. 
Shore  is  manager. 

HOWARD  CITY,  MICH.— The  Howard  Cit>  Electric  Light'  &  Power 
Company  contemplates  making  extensive  imi  rovements  and  additions  to 
it;  plant,  which  will  include  the  installatiqn  of  new  switchboard,  possibly 
new  generators  and  additional  boiler;  also  rebuilding  of  its  lines.  L.  W, 
Greene  is  owner  and  manager. 

KALAMAZOO.  MICH.— The  Kalamazoo  Home  Telephone  Company 
has  commenced  work  on  the  construction  of  its  underground  conduit 
syj^tem  in  this  city. 

MOUNT  PLE.\5ANT.  MICIL— The  Harris  Electric  Company  will 
install  a  new  generator  in  its  plant  and  change  the  system  from  single 
to  three-phase  in  about  six  weeks.     E.   O.   Harris  is  owner  and   manager. 

MUSKEGON  HEIGHTS.  MICH.— The  City  Council  has  contracted 
with  the  Muskegon  Traction  &  Light  Company  to  furnish  the  cit}*  with 
electric  light  for  one  year.  The  city  is  contemplating  the  establishment 
of   a   municipal   electric    light   plant. 

P.\W  PAW,  MICH. — The  municipal  electric  lighting  system  is  t>cing 
rebuilt  and  an  entire  new  plant  is  being  installed,  which  is  expected  to  be 
completed  and  in  operation  by  April,  1908.  William  H.  Mason  is  city 
clerk. 

PETO.SKEY.  MICH.— J.  E.  :^ 
electric  li'^ht  i»lant,  writes  that  nev 
plant  to  take  the  place  of  the  ones  now  in  use. 

PORTLAND.  MICII-— The  managers  of  the  municipal  electric  light 
pknt  contemplatL'  mstalling  the  meter  system  in  public  places,  and  will 
charge  4,  5  and  6  cents  i;cr  kw-hour  for  electric  service.  F.  L.  Jenkins 
is  manager. 

FAIRJ5AULT,  MINN.— The  old  Scott  mill  property,  whicb  was  re 
cently  purchased  by  a  twin  Hty  firm,  is  to  be  converted  into  a  large  elec- 
tric plant  to  furnish  electricity  in  Faribault  and  Norihfield.  for  manu- 
facturing and  other  purposes.  A  concix-tc  dam  is  to  be  built,  which  will 
furnish   400   horse-power. 

PIERCE,  MO. — -A  new  engine  and  dynamo  are  now  being  installed  in 
tl'e  municipal  electric  light  plant.     G.  W.  Solomon  is  superintendent. 

ST.  LOUIS.  MO.— The  Wooley  Electric  Company,  of  which  Fred 
Essen,  of  Clayton,  is  president,  has  filed  notice  of  an  increase  in  capital 
slock    from    $25,000   to   $ioo.oco. 

ST.  LOUIS,  MO.— The  residents  of  Overhead  Park.  St.  Louis  County, 
being  unable  to  secure  electricity  other  wise  for  residence  and  street 
lighting,  have  formed  a  stock  company  for  the  purpose  of  installing  a 
pl;:nt. 

SEDALIA,  MO. — The  Sedalia  Ice,  Light  &  Fuel  Company  contemplates 
the  installation  of  a  700-hp  water  tube  boiler  in  its  plant.  E.  R.  .\udlcr 
is  manager. 

SHELiUNA,  MO.— Iho  citizens  are  c. 
in  the  municipal  electric  lighting  plan; 
sui>t-rinten<ient. 

SMITH VILLE,  MO— Harry  Gordon, 
light  plant,  contemplates  replacing  the 
plant  with  a  14  x  36  Corliss  engine. 

HARVARD,  NEB. — Carl  Parker  has  purchased  an  interest  in  the 
electric    light    plant   and    has   assumed    local    management. 

OM.\H.\,  I*«EB. — H.  E.  Babcock  and  F.  Jaeggi  arc  interested  in  the 
organisation  of  a  company  which  proposes  to  (le\clop  Loup  River  for 
power  purposes.  The  cost  of  a  40.000  horse-power  plant  has  been  esti- 
Hinted  at  $4,250,000  by  George  Sturtevant.  279  Dearborn  Street,  Chicago. 
III. 

TEK.VMAH.  NEB. — The  new  electric  lighting  plant  is  nearing  com- 
pletion  and   i;:   expected  to  be   in   oper»tion   early   in  January. 

WEST  STEWARTSON,  X.  IL— The  Allen  Electric  C 
U  nding  its  transmission  lines  to  Beechcv  Falls,  Vt..  ai 
have  the  work  completed   before  the  first  of  the  year. 

.\TL.\NTIC  CITY,  N.  J.— Plans  for  the  placmg  of  the  overhead  elec- 
tric lighting  wires  in  the  city  in  underground  conduits  have  been  sub- 
mitted to  the  City  Council  by  the  .\tlantic  Electric  Light  &  Power  Com- 
pany. The  company  proposes  to  remove  the  wires  on  the  Boardwalk  and 
place  the  whole  system  in  conduits  within  two  years,  laying  the  conthiit 
i:nder  the  sidewalks  to  avoid  the  necessity  of  opening  newly  paved  streets. 
The  cost  of  the  work  is  estimated  at  $400,000.  The  Council  approved 
the  plan  and  virtually  assured  the  comi>any  a  renewal  of  a  ten-year 
contract  to  light  the  city. 

NEWARK.  N.  J.— The  Balbach  Smelting  &  Refining  Company  has 
ciimmenccd  work  on  the  construction  of  a  new  power  house  at  its  plant 
on   the   meadows.     The  building   will  cost  about  $S.ooo. 

NEWARK,  N.  J. — James  J.  Seymour.  Jr..  has  been  engaged  as  con- 
sulting engineer  by   the   building   committee  of   the   Board  of    Freeholders 


iitcmplating  putting 
next    year.       E.    P, 


;  new  boiler 
Weaver    is 


vner  of  the  Smithville  electric 
present    high-speed   engine   in   bis 


pany   is  ex- 
expects    lo 


Deckmukr  21.  1007. 


ELECTRICAL      ^^■  O  R  L  D 


1227 


to  investigate  conditions  at  the  county  jail  to  determine  wlietlier  it  would 
he  commercially  profitable  to  est^^Iish  an  electric  light  plant  there. 

PIT.M.vN.  X.  .T. — Charles  \Kr-  Denny  has  secured  the  contract  to 
huild  the  power  house  for  the^filoucester  County  Electric  Company  in 
this  town,   at  a   cost   ot   Jb.ooo. 

PRINCETON,  N.  J. — R.  M.  .\nderson,  assistant  treasurer  Princeton 
Theological  Seminary,  writes  that  it  is  proposed  to  install  a  central 
heating  and  lighting  plant  next  year  and  to  have  it  ready  for  the  open- 
ini:  of  the  school  in  September.  The  contract  for  the  work  will  be  let 
late  this  winter  or  early  in  the  spring.  The  Richard  D.  KimbalJ  Com- 
pany, 6  Beacon  Street,  Boston,  Mass.,  has  prepared  the  plans  and  will 
lu.vc   charge   of   the   work. 

ALBUQUERQUE,  X.  M.— The  Santa  Rosa  Telephone  Comiiany  will 
put  in  a  telephone  system  here  connecting  with  the  Santa  Rosa  exchange. 

.\L.\MOG0RDO,  N.  XL— M.  H.  Fisher,  owner  of  the  .Mamogordo 
eiectric  light  plant,  has  completed  arrangements  with  D.  Burney,  who  has 
a  ranch  one  mile  west  of  the  town,  to  furnish  electricity  to  operate  a 
pump  in  connection  with  an  artesian  well.  XIr.  Fisher  is  now  building  a 
hydro-electric  plant  in  the  Fresnal  Cairon,  which  when  eomi>leted  will 
give   him    2J00    horse-power   to   dispose    for   pimiping   and   other   purposes. 

.\UBURN,  X.  Y.— Owing  to  the  Auburn  Light,  Heat  &  Power  Com- 
pany having  submitted  a  hid  larger  by  $200  this  year  than  last  for  the 
illumination  of  the  county  buildings,  a  resohition  has  been  introduced 
before  the  Board  of  Supervisors  calling  for  bids  for  the  installation  of 
gas  engines  and  dynamos  for  the  purpose  of  lighting  the  county  build- 
ing«. 

D.\\  EXPORT.  IOWA.— The  Independent  Light  &  Power  Company  has 
decided  to  increase  its  capital  stock  to  Si. 000, 000.  Tbe  comjiany  now 
has  a  plant  under  construction. 

F.ALCOXER,  N.  Y.— E.  \V.  Jordan,  owner  of  the  Falconer  electric 
light  plant,  contemplates  the  installation  of  gas  engines  and  furnishing 
cotitinuous  service,  and  also  a  direct-current  service  for  power  purposes. 
\V.    E.    Cowden  is  manager. 

IIOOSICK  F.\LLS,  X.  Y. — Tbe  Town  Board  has  contracted  with  the 
lloosick  Falls  Illuminating  Company  to  light  the  streets  and  avenues 
of  the  village  of  Hoosick  Falls.  The  contract  calls  for  14  arc  lamps. 
6.6  amperes,  at  $800  per  year.  Provision  is  also  made  for  four  32-cp 
i;icandescent  lamps  to  cost  $80  per  year.  The  company  agrees  to  furnish 
additional  incandescent  lamps  at  $20  each  per  year,  and  additional  arc 
l;,mps    for    $60    each    per    year. 

K.\TO.\.\II,  N.  Y.— Tbe  Public  Service  Commission  in  tbe  Second 
Di'trict  has  granted  the  application  of  the  Katonab  Lighting  ("onipany 
to  construct  an  electric  light  system  in  Jhe  town  of  Bedford,  Westchester 
County,   and  to  issue  $20,000   in  capital^ stock. 

LOCKPORT,  X.  Y. — ^Jaraes  C.  Horning,  of  Castile,  will  construct  an 
electric  light  and  power  plant  at  Lament  to  furnish  electricity  to  light 
Silver  -Springs,  Castile  and  Gainesville.  The  cost  of  the  plant  is  esti- 
n:ptcd  at  $40,000,  bids  for  which  will  probably  be  called  for  about  .\pril 
1.      Charles    E.    Collins,    ol    Philadelphia,    Pa.,    is   engineer. 

XEW  YORK,  X.  Y.— John  H.  O'Brien,  commissioner  of  Water  Sup 
ply.  Gas  and  Electricity,  on  Dec.  10  awarded  contracts  for  supplying 
the  city  with  electricity  as  follows:  The  Edison  Electric  Light  &  Power 
Compan;  and  tbe  New  York  Edison  Company  for  electric  lighting  in 
.Manhattan;  the  Westchester  Lighting  Company  in  the  Bronx;  the  Edison 
Electric  Illuminating  Company  in  Brooklyn;  the  Queens  Borough  Gas 
&  Electric  C'ompany  in  Queens,  and  the  Richmond  Light  v^  Railroad 
Company  in  Richmond.  Tbe  cost  of  lighting  the  city  this  year  will 
amount  to  between  $3,500,000  and  $4,000,000.  The  price  for  arc  lamps 
v.ill  be  $100  per  lamp  per  year  for  5,000  arc  lamps  of  450  watis;  all  lamps 
over  that  number,  $95.  When  the  city  has  7500  of  these  arc  lamps  the 
cost  will  be  $95  each.  Incandescent  lamps  will  cost  the  same  as  last 
year — $22.50  each  per  year.  Electricity  for  public  buildings  for  heat  and 
oiher  purposes  will  cost  from  y'A  to  10  cents  per  kw-bour,  and  for 
power  purposes  6  cents  per  kw-hour. 

ROCHESTER,  N.  Y. — The  Board  of  Contract  on  Dec.  12  awarded  the 
lontract  for  lighting  the  ne>v  convention  hall  to  James  McDonne!!,  lor 
$--,.53. 

WATERTOW.V,  N.  Y. — The  Common  Council  on  Dec.  .i  voted  to 
ii:slruct  Ihe  city  allorney  to  employ  an  expert  to  examine  the  |>roperlies 
and  values  of  the  Waterlown  Light  &  Power  Company  end  testify  for  the 
city  at  the  coming  session  of  the  Public  Service  Commission. 

S.VLISBURY,  X.  C. — The  Salisbury  &  Spencer  Railway  Company  has 
contracted  with  Ihe  Southern  Power  Company,  of  Charlotte,  for  three 
loo-kw  transformers,  sub-stali<>n  and  motor  generator  set  for  oprrating  Ihe 
street  railway  system.  The  company  will  furnish  cicclricily  for  city  and 
commercial  lighting  and  power  purposes.  Work  will  commence  on  lb'- 
eon.struction  of  Ihc  suh-sialion  in  about  30  days  and  will  he  ready  1.1 
receive  enemy  from  the  Southern  Power  Company  in  about  90  days. 
The  lines  are  now  creeled  within  four  miles  of  Salisbury.  II.  W. 
Frund  is  manager. 

CT,E\  EL.SXn.  OHIO.— Mayor  Johnson  does  not  favor  the  '.isc  of 
several  small  generaling  plants,  as  proposed  by  the  Cuyahoga  Ileal  S 
Light  Company,  of  which  John  C.  Kcyes  is  president.  He  says  he 
thinks  one  large  central  station  will  be  better  and  more  economical.  As 
llu  company  has  yet  secured  no  franchise  lo  do  a  general  businos  llir 
plan,   will    pribnblv   he  chanirrd   to  suit   the   mayor.      The   companv    plannc'l 


the  small  stations  so  tbat  they  might  be  arranged  quickly  and  easily  ttf 
supply  any  part  of  the  town  tbat  desires  the  service. 

COLUMBUS.  OHIO.- The  Board  of  Public  Works  has  granted  the 
Cincinnati  Northern  Traction  Company  a  lease  authorizing  it  to  erect 
a  high-tension  transmission  line  on  the  canal  property  passing  through 
the  municipalities  of  Hamilton.  Middletown,  Franklin  and  Miamisburg.- 
The  company  is  to  pay  6  per  cent  on  a  basis  of  $1,000  per  mile  on  thtf 
property  occupied. 

COLUMBUS,  OHIO.— Bids  will  be  received  until  Dec.  30  by  Edward 
1'.  McGuire,  secretary  Board  of  Public  Service,  for  furnishing  and  de- 
livering on  or  before  Jan.  15,  190S,  at  the  municipal  electric  light  plant, 
Dublin  .\venue,  wire  cable  to  be  used  in  connection  with  a  1000-kw 
cenerator  and  motor  driven  exciter. 

FREMONT,  OHIO. — Tbe  Fremont  Yaryan  Company  contemplates 
tbe  installation  of  a  new  engine,  generator  and  boilers  in  its  plant. 
1^'.  ,T.  Shockley  is  superintendent. 

JEFFERSON,  OHIO.— The  Jefferson  &  Warren  Telephone  Company 
has  increased  its  capital  stock  from  $80,000  to  $100,000. 

XEWTOX  FALLS,  OHIO.— The  Electric  Light  &  Power  Company 
is  contemplating  the  construction  of  a  new  power  bouse  and  boiler 
house.     J.   \\*.   Carr  is  owner  and  manager. 

TOLEDO,  OHIO.— .\  mortgage  for  $100,000  in  favor  of  the  Coni- 
r-.ercial  Savings  &  Trust  Company  has  been  given  by  the  Citizens"  Light- 
ing Sc  Heating  Company  to  secure  a  bond  issue  of  that  amount.  The 
mortgage  covers  tbe  company's  i>roperty  at  Michigan  Street  and  Jeffer- 
son Avenue,  its  tunnels,  rights  of  way  and  other  privileges.  The  pro- 
ceeds of  the  bond  issue  are  to  be  used  in  constructing  the  system  proposed 
by    the    company. 

PORTLAND,  ORE.— The  contract  with  the  Portland  General  Electric 
Company  for  street  lighting  will  expire  Dec.  31,  190S,  and  the  report  of 
the  committee  on  street  lighting  submitted  to  Mayor  Lane,  Dec.  8,  ad- 
vises that  some  action  be  taken  looking  toward  the  establishment  of  a 
municipal  electric  light  plant,  to  be  operated  either  by  water  power  or 
by  the  garbage  crematory  plant.  The  estimate  of  the  committee  for  street 
lii-hting  for  the  coming  year  is  $99,875.  This  is  based  on  an  increase  of 
.75  new  arc  lamps  for  next  year.  Tbe  city  is  now  paying  at  the  rate  of 
$03.60  per  lamp  per  year. 

PAN.\MA. — Bids  will  be  received  until  Jan.  6,  by  Lieut. -Col.  H.  F. 
Hodges,  U.  S.  A.,  purchasing  officer.  Isthmian  Canal  Comini.ssiou,  Wash- 
ington, D.  C,  for  furnishing  engine  and  generator,  switchboard,  etc., 
as    per   circular    X'.    40S. 

FRANKLIN,  PA.— The  Borough  Council  on  Dec.  13  awarded  the 
contract  for  the  additional  engine  and  generator  for  tbe  municipal  elec- 
tric light  plant  to  the  Allis-Chalmers  Company  for  $8,600. 

E ASTON,  PA.— The  Common  Council  on  Dec.  6  voted  to  authorize 
tiie  city  officials  to  contract  with  the  Westinghousc  Electric  Company  to 
install  a  new  street  lighting  system  at  a  cost  of  $13,000. 

P1IIL.\DELP111A.  P.\.— It  is  said  that  the  stockholders  of  the  Johns- 
town Telephone  Company  will  be  asked,  at  tbe  annual  meeting  to  be  held 
Jan.  20,  to  vote  an  increase  in  the  capital  stock  of  the  company  from 
$600,000,  to  $1,000,000  for  the  purpose  of  making  extensive  impro\cments 
t  >  the   system. 

PHILADELP1II.\.  PA.— The  Bell  Telephone  Company,  of  Phila- 
delphia, has  filed  with  Governor  Stuart  a  notice  of  change  of  name  to 
the  Bell  Telephone  Company  of  Pennsylvania,  due  to  the  absorption  of 
Ihc  Pennsylvania  relephone  Company  and  the  Delaware  &  .\llantic 
Telephone  Company,  and  an  increase  in  its  capital  slock  from  $30,000,000 
ic  $60,000,000.  The  new  company  will  operate  in  Pennsylvania,  cast 
of  the  Alleghany  Mountains,  and  in  Delaware,  Virginia.  -New  Jersc.v, 
Maryland  and  District  of  Columbia,  and  will  have  its  headquarters  in 
Philadelphia. 

PITTSBURG,  PA.— Plans  arc  being  considered  by  the  City  Council 
fen-  utilizing  the  .\lleghcny  municipal  electric  light  plant  for  Ifghting  the 
entire   municipality   of  Greater  Pittsburg. 

RE.\DING,  PA.— The  supply,  janitors  and  repairs  commillecs  of  the 
School  Board  arc  considering  the  question  of  installing  an  independent 
electric  tight  plant  in  the  adminislralion  building  at  Eighth  and  Wash- 
ington Streets  to  furnish  electricity  to  light  Ihe  two  high  schools.  The 
estimated  cost  of  the  plant  is  $5,000. 

SHARON,  PA.— The  Mahoning  St  Slienango  Valley  Railway  &  Light 
I'ninpany  has  rearraiiged  its  rates  for  lighting  mercantile  houses  and 
residences.  The  ininiinuin  monthly  bill  to  business  houses  has  been  re- 
duced from  $1.50  lo  $1.11,  less  10  per  cent  for  cash  within  len  days. 
Electricity  consumed  for  lighting  on  an  average  of  one  hour  and 
Lvcnty  minnlcs  a  day  or  forty  hours  per  monlh,  each  lamp,  will  be 
charged   at   Ihc   rate  of    12   cents   per   kw-hour,   all    used   in    excess   of   ibis 

10  be  charged  at  5.5  cents  per  kw-hour,  with  a  discount  of  10  per  cent  if 
paid  within  len  days.  Residences  will  be  raid  at  40  per  cent  of  Ihe 
annual  number  of  lamps  coiincclcd,  and  flat  irons  and  conking  outfits 
arc  not  lo  be  rated  in  the  lighting  current.  Lamps  for  display  windows 
will  he  charged,  if  desired,  -nl  the  r.-ilc  of  40  cents  a  month  for  each 
i6-cp  power  lamp,  the  lamps  lo  be  turned  on  at  dusk  and  off  at  11 
o'clock  on  week  days,  with  the  exceplion  of  Saturdays,  when  they  are  to 
le  turned   olT  at    11.30.      A  new  sliding  scale  has  been  adopted   for  clce- 

11  icily  for  nioioi-*,  drpcnding  upon  the  amount  consumed  in  comparison 
\.  Ith    iIk    capacity    of    the    motors    connccled. 
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PAWTUCKKT,  R,  J.— Tlie  directors  of  the  Pawtuckct  Electric  Company 
oil  Dcr.  10  voted  tn  turn  over  the  management  of  the  company  to  the 
Stone  &  Webster  Company,  of  Boston,  Mass.  After  the  meeting  it  was 
given  out  that  this  was  not  a  change  in  the  controlling  interest  of  the 
company,  nor  was  it  a  merge.-  of  the  company  with  any  other  company, 
Ijut  the  action  was  solely  a  business  proposition  to  increase  the  earning 
power  of  the  plant. 

.S.\LT  LAKE  CITY.  UTAH.— D.  M.  Griffiths,  of  Salt  Lake  City,  has 
filed  an  application  to  appropriate  lo  cubic  feet  of  water  per  second 
from  Stairs  Gulch  Creek,  a  branch  of  Big  Cottonwood  Creek.  Tae 
power  developed  will  be  used  to  generate  electricity  for  lighting  and 
power   purposes. 

ASMI-.\ND,  V.\. — Tt  is  reported  that  the  City  Council  has  accepted 
tlie  proposition  submitted  by  the  Western  Union  Telephone  Company  to 
place    its    v/ires   in   conduits. 

DANVILLE,  VA — At  a  recent  meeting  of  the  Common  Council  a 
proposition  was  considered  to  secure  the  services  of  a  consulting  engineer 
to  look  into  the  question  of  the  erection  of  a  new  municipal  electric  light 
plant. 

PUY-\LLUP,  WASH. — The  Morse  Manufacturing  Company  has  in- 
stalled a  dynamo  in  it.-^' plant  to  furnish  electricity  to  light  the  homes 
of  the  einplDyecs  of  the  tompany  as  well  as  the  residences  of  the  man- 
agers and  the  mills. 

PUYALLUP,  WASH.— Fuller  &  Manlcy,  of  Tacoma,  have  been  author- 
ized by  the  City  Council  to  draw  up  plans  and  estimates  for  the  cost  of 
a  municipal  electric  light  plant.  The  estimated  cost  of  operating  the 
I'ant  is  also  to  be  given. 

T.\CO.VIA,  WASH.— Donald  inctcher  has  filed  a  petition  with  the 
County  Commissioners  asking  for  a  franchise  to  erect  transmission  lines 
along  the  highways  and  roads  of  Pierce  County  for  the  transmission  of 
electricity  from  a  proposed  power  plani  on  the  Cle  Elum  River  above  Cle 
F.Ium  Lake.  Mr.  Fletcher  proposes  to  erect  a  large  power  plant  to  fur- 
nish electricity  for  lighting  and  power  purposes  in  the  counties  of 
Pierce.  Kittitas  and  King. 

WALLA  WALLA,  WASH.- The  Washington-Oregon  Traction  Com- 
pany has  applied  to  the  City  Council  for  a  franchise  for  the  privilege  to 
ccnstruct  its  lines  through  certain  streets  of  the  city.  The  company  agrees 
to  begin  construction  work  within  four  months,  providing  it  negotiates 
the  salt  of  its  bonds. 

CHARJ.ESTOWN,  W.  VA.— The  corporation  of  Charlestown  is  asking 
foi  bids  for  lighting  the  town  for  one  year  from  Feb.  i.  1908.  Bids  will 
be    rcceive<l    until    Jan.     1. 

APPLETON,  WIS.— The  City  Council  has  decided  to  ask  the  Railroad 
Commission  to  fi.x  tiic  rate  for  electrical  energy  for  public  and  private  use, 
and  also  for  gas  for  luel  and  illuminating  purposes.  The  city**s  contract  with 
the  Wisconsin  Traction,  Light.  Heat  &  Power  Company  expired  Dec.  1. 
The  city  is  paying  $65  per  lamp  per  year  for  street  arc  lamps,  which  is 
not  considered  unreasonable,  but  the  rate  for  commercial  of  10  cents  per 
kw-hour  is  considered  too  high. 

lOLA,  WIS.— The  planing  mill  and  electric  light  plant  owned  by 
Frogner  Brothers  &  Sons  was  totally  destroyed  by  fire  recently,  causing 
a  loss  of  about  $5,000. 

LUCK,    WIS. — It    is    reported    that    Pederson    Brothers    have    placed    a 
contract   withi  the   .Minneapolis   Electric   Motor   Company,    of   Minneapolis, 
Minn.,  for  the  complete  equipment  of  an  electric  lighting  plant.     .\  three- 
phase  jilant  with  a   rating  of  60  kilowatts  will  be  installed. 
60  kilowatts. 

CLARESHOLM,  ALB.— The  Town  Council  16  making  arrangements 
to  take  over  the  electric  lighting  plant  here  owned  by  the  Claresholm 
Electric  Company.     .Vddrcs.s  W.  Moffat,  mayor. 

EDMONTON',  ALB.— The  site  selected  for  the  civic  power  plant  is 
five  miles  up  the  river  from  this  city.  Plans  and  specifications  are  now 
being  prepared  for  the  buildings  and  transmission  lines.  R.  R.  Keely  is 
city  engineer. 

FRANK,  ALB.— The  McLcod  Electric  Light  &  Power  Company  will 
i'l.-tall  the  electric  plant  here  formerly  in  use  at  McLeod.  The  Rocky 
Mountain  Cement  Company  has  also  made  application  for  a  franchise 
to  light  the  town,  but  the  application  has  been  held  over  to  sec  what 
kind  of  service  the  McLeod  company  will  give. 

McLEOD,  .\LB.— The  electrical  machinery  being  installed  by  the 
I'.latk  Diamond  Coal  Mines  Company  includes  the  following:  two  electric 
t,inerators  of  105  and  s.io  kw  respectively,  and  three  boilers  of  i.^jo 
horse-power  each,  ilanagcr  Uiulerwooil  states  the  company  will  spend 
S.too.ooo    on    develojiing    the    mines. 

NELSON,  B.  C— The  Canadian  Pacific  Railroad  is  making  prepara- 
tions to  electrify  certain  lines  around  Nelson,  and  Lome  Campbell  is 
now  looking  into  the  matter  and  states  his  plant  at  Flonnington  Falls 
is  now  capable  of  gencr.iting  20.000  horse-power  and  with  the  installation 
of  more  units  can  be  increased  to  .l5.ooo  horsepower.  M  first  it  was 
intended  to  electrify  the  line  only  on  the  heavier  grades,  but  from  in- 
formation received  by  Mr.  Campbell  it  apiwars  that  the  company  intends 
tc  electrify  all  its  lines  in  the  vicinity  of  Nelson.  It  is  probable  th.it 
the  trolley  system  will  he  adopted. 

VANCOUVER,  B.  C— The  British  Columbia  Electric  Street  Rail- 
way Company  has  purchased  from  the  Vancouver  owners  the  charter 
for  the  line  to  run  from   this  city  to  Blaine,  Wash.     This  will  be  a  por- 


tion  of  the  proposed  electric   line   between   \"ancouver   and   Seattle.      .Ad- 
dress R.   H.   Sperling,  general   superintendent. 

LISTOWEL,  ONT.— The  Town  Council  contemplates  purchasing  the 
plant  of  the  Listowel  Gas  &  Electric  Light  Company  to  be  operated  by 
the  town.  The  value  of  the  entire  equipment  of  the  plant,  which  oper- 
ates z6  street  arc  lamps,  has  been  placed  at  $1,276.  The  Council  ,has 
decided  not  to  renew  the  lighting  contract,  which  has  expired,  and  the 
town   will  be  in  darkness  for  several   months. 


New  Industrial  Companies. 


THE  CHURCHILL  ELECTRIC  TIME  SWJTCH  COMPAXV,  of 
Pueblo,  Col.,  has  been  incorporated  with  a  capital  stock  of  $230,000  for 
the  purpose  of  manufacturing  an  electric  tirae  switch  which  is  designc) 
lo  automatically  turn  off  show-window  lamps,  sign  lamps  or  an  entire 
liKhting  system.  The  incorporators  arc:  E.  E.  Churchill,  secretary,  H.  H- 
Churchill    and    H.    P.    Voris. 

THE  INDUSTRIAL  POWER  COMPANY,  of  Milwaukee.  Wis.,  has 
been  incorporated  with  a  capital  stock  of  $120,000  for  the  purpose  of 
manufacturing  gas  engines  and  gas  producers.  The  incorporators  arc: 
C>ril  J.   Atkinson,   J.   11.   Zimmerman  and  E.    C.    Stern, 

THE  MONTAGUE  CITY  ALUMINUM  CARBON  &  BRICK  COM- 
PANY, of  Turners  Falls,  Mass.,  has  been  incorporated  with  a  capital 
stock  of  $150,000  to  produce  aluminum  from  the  clay  beds  at  Montague 
City.  The  officers  of  the  company  are:  C.  P.  Wise,  president;  W.  C. 
Davis,  vice-president;  W.  H.  P.  Gilmore,  secretary  end  treasurer. 

THE  THERMO  ELECTRIC  SIGN  COMPANY,  of  Camden,  N.  J., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $105,000.  The 
incorporators  are:  K.  M.  Lyons,  J.  V,  A.  Kimmey  and  Charles  j\.  Hunter. 
The  company  proposes  to  manufacture  electric  signs. 


Obituary. 


CAPTAIN  JOHN  H.  FIT2PATRICK.  of  Washington,  Ga..  died  in 
Lancaster,  S.  C,  where  he  bad  been  for  several  days  with  relatives, 
(.'aptain  Fitzpatrick  was  a  member  of  the  firm  of  T.  M.  Fitzpatrick  & 
Erother,  of  Washington,  Ga.,  and  had  been  actively  engaged  tor  the 
jiast  few  years  in  the  development  of  the  water  power  of  northeast 
Georgia,  and  especially  the  power  at  Anthony  Shoals,  which  he  and  his 
brother  acquired  two  years  ago  at  a  cost  of  $35,000.  Captain  Fitzpatrick 
was  for  many  years  and  until  his  death  the  commander  of  the  John  T. 
Wingfield  camp  of  Confederate  veterans.  He  was  64  years  old  and  is 
survived  by  one  brother  and  four  sisters. 


LegaL 


LIABILITY  OF  COMPANY  FOR  INJURY  TO  WORKM.\N  BY 
STARTING  UP  OF  MOTOR  WHICH  HE  IS  REPAIRING.— A  work- 
man in  a  cement  factory,  upon  noticing  that  the  brush  of  one  of  the- 
motors  was  out  of  the  brush  holder  and  that  the  holder  was  dragging 
on  the  commutator,  and  knowing  that,  in  that  condition,  the  motor 
would  soon  burn  up  and  destroy  valuable  machinery,  went  to  the  fore- 
man and  told  him  the  condition  of  the  motor;  but  the  foreman  refused 
to  have  the  motor  stopped  to  put  it  in  order,  on  account  of  the  work  that 
was  being  done  by  it  at  that  time.  The  workman  then  went  to  the  elec- 
trician in  charge  of  the  electrical  department  and  told  him  that  if  he- 
did  not  go  up  there  and  attend  to  the  motor  it  would  be  burned  out  in 
a  few  minutes.  The  electrician  examined  the  motor  and  then  had  a 
talk  with  the  foreman  nearby,  after  which  he  told  the  workman  to  watch 
the  motor  for  a  few  minutes  and  then  stop  it.  and  he  would  see  that 
no  one  would  start  the  motor  or  interfere  with  it  until  the  workman 
had  fixed  it.  The  workman  went  down  into  the  basement  and  threw 
the  switch  which  stopped  the  motor.  He  told  the  person  in  charge  of  the 
switch  and  starling  box  to  sec  that  the  motor  was  not  again  started 
until  orders  to  that  effect  were  given.  The  workman  then  returned  to 
the  motor  and  commenced  to  make  the  necessary  repairs.  In  doing  so 
he  reached  in  to  feel  whether  the  oil  plug  was  tight  or  not,  where  it  had 
been  leaking,  and  at  the  same  time  some  one  started  the  motor,  resulting 
in  injury  to  the  workman's  hand  which  necessitated  amputation.  No- 
evidence  was  given  as  to  who  started  the  motor,  but  the  switchman 
claimed  that  he  did  not  do  it.  It  was  held  that  the  workman  and  elec- 
trician were  not  follow  servants,  so  as  to  preclude  the  workman's  righv 
to  recovery,  and  he  was  awarded  a  verdict  of  $7,500.  Marquette  Tcrtient 
Manufacturing  Company  vs.  Williams,  Supreme  Court  of  Illinois,  82 
N.    E.    Rep.   4^4. 

POWER  COMPANY  NOT  ROUND  TO  M.VINTAIN  GUARD 
WIRES  TO  ITS  HIGH  CURRENT  WIRES  FROM  CONTACT  WITH 
WIRES  STRUNG  HIGHER  UP.— A  telephone  wire  broke  during  a 
SLVcre  snowstorm  and  hung  down  into  one  of  the  streets  of  the  city  of 
Lancaster,  Pa.  It  came  in  contact  with  a  wire  belonging  to  a  light  and 
power  company  and  the  insulation  wore  otT  at  the  point  of  contact  so  that 
the  energy  of  the  electric  light  wire  was  communicated  to  the  telephone 
wire,  killing  a  small  hoy  who  chanced  to  walk  against  it.  It  was  claimed 
that  the  power  company  was  guilty  of  negligence  in  failing  to  maintain 
a  screen  or  guard  above  its  wires  to  prevent  contact  with  the  wires  above^ 
in  an  emergency  of  this  sort.     There  was  no  testimony   to  show  that  the- 
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erection  of  guards  was  a  reasonable  precaution,  nor  that  it  was  customary 
nor  practicable  to  maintain  them,  and  it  was  held  that  the  company  could 
not  be  charged  with  negligence  by  reason  of  its  failure  to  erect  such  a 
screen  or  guard.  While  companies  using  electricity  are  held  to  the  highest 
degree  of  care,  it  was  said  by  the  court  that  it  could  not  be  left  to  the 
jury,  drawn  from  the  ordinary  walks  of  life,  to  determine,  without  evi- 
dence, whether  the  failure  by  an  electric  company  to  guard  its  wires  would 
constitute  negligence.  Stark  vs.  Lancaster  Light,  Heat  &  Power  Company, 
Supreme    Court    of    Pennsylvania,    67    Atl.    Rep.    909. 


Personal. 


Xc 


MR.   W.    S.   HCLSE,   consulting  engineer,   has  moi 
York  City  to  44   Broad  street. 

MR.  HEKRY  DOCKER  JACKSON,  of  Boston.  Mass..  has  been  re- 
tained by  the  city  of  Brockton,  Mass.,  to  make  a  report  on  the  conditions 
existing  on  the  main  water  supply  pipe  of  the  city,  with  particular  refer- 
ence to  electrolysis  and  methods  for  overcoming  it. 

MR.  H.  F.  MILLER.— Mr.  H.  F.  Miller,  formerly  the  Columbus 
(Ohio J  manager  of  the  Bell  Telephone  Company,  has  been  made  vice- 
president  of  the  company  which  has  purchased  the  Maryland  Telephone 
Company  of  Baltimore.  It  was  sold  by  the  Baltimore  Electric  Company, 
the  stock  of  which  is  controlled  by  the  Consolidated  Gas  &  Electric  Light 
and  Power  Company.  The  purchase  price  is  given  as  $300,000.  The 
company  will  be  operated  as  an  independent,  with  an  affiliation  with  the 
Bell  it  is  said.  No  president  has  been  named  because  the  directorate  is 
incomplete.  Mr.  Miller  as  vice-president  is  in  charge  of  the  property. 
He  has  been  in  the  telephone  business  for  many  years.  He  originally 
came  from  the  South.  He  had  charge  of  the  Bell  interests  at  Spring- 
field, Ohio,  before  going  to  Columbus  in  1903-  He  was  there  two  years, 
then  went  to  Dayton  to  take  charge  of  the  Independent  Company.  After 
a  year  he  returned  to  Columbus  to  take  up  some  work  for  the  Citizens' 
Company.  For  a  year  or  more  he  has  been  gathering  data  on  the  in- 
dependent telephone  business  of  the  United   States,  and  especially  on  the 


automatic  service,  such  as  is  used 
syndicate.  During  this  work,  Mr.  Mill 
MR.  H.  W.  CLAPP.— On  December 
an  informal  luncheon  at  the  Engine^ 
friends  in  New  York.  Mr.  Clapp  I 
the  electrical  organization  of  the  S 
shortly    remove   to    San   Francisco,   so 


m  Columbus,  for  a  large  English 
^r  has  been  living  in  Cranford.  N.  J. 
14,  Mr.  H.  W.  Clapp  was  tendered 
Ms'  Club,  by  some  of  his  business 
las  recently  accepted  a  position  in 
Duthern  Pacific  Company  and  will 
that   his   friends   took   this   occasion 


W.  J.  Clark,  manager  traction  department;  T.  Beran,  manager  New  Y'ork 
office;  J.  G.  Barry,  manager  railway  department;  W.  B.  Potter,  engineer 
railway  department,  all  of  the  General  Electric  Company;  A.  R.  Whaley, 
general  superintendent  electric  zone.  New  York  Central  &  Hudson  River 
R.  R.  Company,  and  C.  L.  Bardo,  superintendent  electric  zone;  J.  S. 
Dcyle,  superintendent  car  equipment  Interborough  Rapid  Transit  Com- 
pany; H.  N.  Latey  and  F.  R.  Slater,  of  Latey  &  Slater  Company;  VV'.  H. 
Sawyer,  engineer  Ford,  Bacon  &  Davis;  J.  R.  C.  Armstrong,  electric 
engineer  New  York  City  Railway;  Alexander  Mclver,  superintendent 
equipmeiit.  New  York  City  Railway;  W.  C.  Campbell,  assistant  superin- 
tendent equipment.  New  York  City  Railway;  F.  V.  Greene,  Westinghnuse 
Air  Brake  Company;  A.  H.  Sisson,  St.  Louis  Car  Company;  J.  G.  Buehler, 
president  and  treasuier  Columbia  Machine  Works,  New  York  City;  C.  S. 
Hawley,  Consolidated  Car  Heating  Company.  During  the  five  and  a 
half  years  he  has  spent  m  and  about  New  York  Mr.  Clapp  has  been 
engaged  in  some  of  the  most  important  electric  railway  propositions  as 
special  representative  of  the  railway  engineering  and  construction  de- 
partments 01  the  General  Electric  Company.  Mr.  Clapp  has  given  par- 
ticular attention  to  the  installation  and  operation  of  the  rolling  equip- 
ment used  m  the  electrification  ol-  the  New  Y'ork  Central  Railroad  and 
to  the  cars  for  the  Interborough  Rapid  Transit  Company's  system.  He 
also  equipped  the  cars  for  the  West  Jersey  &  Seashore  Railroad,  which 
it  will  be  remembered  was  an  installation  of  peculiar  interest,  because 
of  the  short  time  in  which  the  contract  was  executed.  Mr.  Clapp  has 
had  long  experience  in  railway  matters.  He  is  a  son  of  F.  Boardman 
Clapp,  managing  director  of  the  Melbourne  (Australia)  Tramway  and 
Omnibus  Company.  Before  coming  to  America  'Mr.  Clapp  was  for  four 
years  superintendent  ol  motive  power  of  the  Brisbane  Tramway  Com- 
pany,    Brisbane,     Australia. 


"Business  Notes. 


to    express    their    regret    at    his   departure    from    Ne 


field. 


ng   thns. 
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BLAKE  SIGNAL  COMPANY.— Mr.  James  Goldmark,  S3  Warren 
Street,  New  York  City,  has  been  appointed  local  agent  for  its  specialties 
by  the  Blake  Signal  &  Manufacturing  Company,  of  246  Summer  Street, 
r.csrton. 

THE  LORD  ELECTRIC  COMPANY  announces  that  Mr.  W.  P.  Cosper. 
well  knovn  to  the  railroad  trade,  has  made  arrangements  to  act  as  its 
agent  in  the  Atlantic  coast  states,  and  will  make  his  headquarters  at  its 
office,  213  West  Fortieth  Street,  New  York  City.  Mr.  Cosper  has  had 
a  long  and  successful  acquaintance  with  the  industry,  having  been  asso- 
ciated with  the  Garton-Daniels  Company  and  later  with  the  Electric 
Service  Supply   Company. 


Weekly  Record  of  Electrical  Patents. 


I'XITED  STATES  PATENTS,  ISSUED  DEC.  lo.  .0..,-. 
[Conducted  by  Rosenbaum  &  Stockbrldge,  Pat.  Attys.,  41  Park  Row,  N.  Y.l 
873,005.  KNIFE  SWITCH;  H.  P.  Ball,  New  York.  N.  Y.  App.  filed 
April  s,  1905.  Relates  to  a  method  of  constructing  terminal  clips 
feblade-switch  of  metallic  stampings,  which  arc  compressed 
itary  structure. 

York,   N.   Y.      App.   filed   Dec. 

closing  device  adapted   to   be   protected 

load    conditions    or    carelcsS    handling. 

lo2d    magnets    are    disposed    co-axially 


8;3,< 

873 

873 
S73 


imped  together  into 
RHEOSTAT;   H.   P.   Ball 

1905 


■ides 


against    injury    from 

The    usual    iio-voltage 

of  the  pivot  of  the  operating  handl 

017.      TROLLEY    WIRE    EAR;    W.    G.    Carey,    Schenectady,    N.    Y 

App.  filed  Feb.  21,   1907.     The  trolley  wire  has  a  grooved  upper  cdg 


vhich   is   engaged  by 
iiiU. 


.\pp.  filed 
astnctic  core 
portions   of 


pair   of   depending   jaws   pinched   thereon    by 

ELECTROTIIERAPEUTIC  SYRINGE:   H.  R.   Cool,  Bradford, 

Pa.     App.   filed  -Aug.   2.   1907.     Has  a  syringe  provided  with   terminal 
electrones. 

,036.  TRANSFORMER:  I.  .1.  Frank,  Schenectady,  N. 
.May  1,  ,1907.  Consiruclicn  of  transformer  having  a 
and  a  plurality  of  sets  of  secondary  coils  on  dilTeri 
said  core.  Has  series  connections  between  each  sec 
one  set  and  a  sccondar\  coil  of  another  set  so  arranged  as  lo  form 
a  non-inductive  circuit. 

;3,o53.  ELECTRIC  CONDENSER;  F.  S.  Koch,  Chicago.  111.  App. 
filed  June  29,  1904.  A  condenser  formed  of  a  folded  roll  of  alternate 
conducting  and  non-conducting  materials.  Has  a  metal  core  adapted 
to  be  folded  within  said  roll  to  maintain  the  same  in  its  folded 
l>osition. 

73,061.  ELECTRICAL  CONTROL  .SPP.\RATUS  FOR  STEAM 
GENERATORS;  R.  Lomax,  ei  al..  Darwin,  Englaml.  App.  filed  July 
26,  1905.  Electrical  apparatus  for  automatically  regulating  the  feed 
of  fuel  or  ihc  draft  in  steam  generators  by  means  of  the  rise  and 
fall  of  steam  pressure  in  the  generator,  wilhin  a  predelcrmincd  range. 

-3,064.      SYSTEM    OF   MOTOR   CONTROL;    W.    L.    Merrill,    Sehenec- 

•"  tady,  N.  Y.  App.  filed  April  6,  1907-  A  system  of  control  for  a 
plurality  of  electric  motors  geared  to  drive  devices  at  widely  varying 
speeds, 

73,066.  MAGNETO-ELECTRIC  Dl'MB-BELL:  James  Moore,  Man- 
chester, England.  App.  filed  June  12,  1906.  .A  dumbbell  is  formed 
with  hollow  heads,  one  containing  a  spring  motor  and  Ihc  other  con- 
taining a  m.igneto-generator  dri-.'en  by  tne  motor.  The  circuit  of 
the  magneto  has  its  terminals  in  the  handles  of  the  separate  bells, 
they   being   connected   by   .1   condtirling   cord. 

-3072  DYNAMO-ELECTRIC  MACHINE:  J.  E.  Nocggcrath,  .Schcncc- 
'lady,  N.  Y.  App.  filed  Sept.  22.  190.^.  In  a  dynamo-electric  machine, 
a  motor  body  comprising  two  superposed  cylindrical  members  shaped 
so    as    to    form    a    chamber    intermediate    their    lengths    and    provided 


surfaces    of 


with    holes    extending    from    said    chamber 
members. 
,098.      METER;   E.    Schattner,    Schenectady,   N.    Y.     App.   filed   March 
24,    1905.      -A   form   of   meter    having   an    aluminum   plate  and   a   plate 
of  carbon   placed    in   a   lu-ntral   coiiduclinK   solution.      Is  made  to  eon- 


l.ioi.  REfiENERATlVK  SYSTEM  FOR  BRAKING;  W.  I.  Slichter. 
Schrnrctady,  N.  Y.  -Ajtp.  filed  June  11,  1906.  A  diagram  of  circuits 
for  a  cipnlrnllcr  adapted  to  operate  the  motors  as  a  braking  generator 
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Stewart,  New  York, 
inibcr  of  features  of  a  inold- 
adeoualely  protected  au^'in^^ 
nilarly  easy  to  apply  l"  a 
made  in  one  piece  of  jtor- 
rciiit  wires.  Beneath  the 
iL's  which  not  only  separate 
jodwork.  but  also  accurately 
while    it    is    being    screwed 


,104.      LAMVUKCEV'l  WCUi;    Ta 
App.  tiled  Aug.    //,    1906.      IncuK 
iiig     receptacle    by     which    it     is 
KruuD'is    and    short    circuits,    and    is    jiart 
nioldijiK.     The   body    i»f   the   receptacle   is 
celairt     with    curved    passages     for    the    t: 
curved  passages  there  arc  projecting  ton^ 
the  bared   portion  of  the   wires  from  the  w 
position    ihc    receittacle    on    the    molding 
Into  place. 

,107.  SYSTKM  OF  DISTRniL'TION;  John  B.  Taylor,  Schenectady, 
N.  Y.  App.  filed  Jan.  4.  J906.  Jn  a  system  of  distribution,  a  con- 
ductor comprising  a  plurality  of  insulated  sections,  and  sources  of 
niternating  voltage  connected  each  end  of  each  section  and  earth 
and  arranged  to  supply  to  adjacent  sections  relatively  opposite 
potentials   with   respect  to  earth. 

,132,  liUirnm  ACrU.MULATOR:  O.  Marino  and  E.  W.  Barton- 
Wright,    J-on<bjn.    Kngland.      App.    filed    Dec.    17.    1906.      Construction 


App. 
ndings 


873,101 


of  accunnilator  in  which  plates  of  treated  wood  arc  employed  to 
contain  the  electrolyte  and  separate  the  lead  electrodes. 

,130.  APPAR.VTUS  FOR  USE  IX  STARTING  AND  CONTROL- 
LING ELECTRIC  .MOTORS;  A.  Taylor,  et  al.,  Manchester.  Eng- 
land, -vpp.  filed  July  ->3.  '9"7-  -\  self-contained  starter  and  double- 
pole  switch  designed  to  prevent  the  current  being  turned  on  too 
abruptly:  makes  use  of  a  tank  of  electrolyte  co-operating  with  a 
removable    \-shaped   plate  as  the  resistance  clement. 

.1S4.  TWO  MALE  T;  G.  A.  .Miller.  St.  Louis.  Mo.  App.  filed  Feb. 
4,  1907.  A  form  of  tee  for  lightning  arresters  of  the  type  having 
a  spiral  con<luctor  with  threaded  tips  at  its  extremities  where  the 
connections    are    desired. 

.160.     FIELD   COIL    SCPFORT;    E.   T.    Mug,   Norwood.    Ohi 
filed    Sept.    30.    1904.      Mechanical    features   of    construction 
volving  field  for  .ilternating  current  generator  in   which  the 
are   damped  in  grooves  of  the  pole  faces. 

,166.  TRANSFORMER;  L.  C.  Nichols,  Norwood.  Ohio.  App.  filed 
Jan.  15,  1906.  A  cooling  means  for  transformers  of  large  kilowatt 
capacity.  Has  air  ducts  extending  through  the  cores  of" the  trans- 
former, by  which  every  pari   is  effectively  cooled. 

,17!.  MOTOR  CONTROL  SY.STEM;  W.  J.  Richards.  Norwood. 
Ohio.  .'\pp.  filed  Sept.  29.  1906.  Relates  to  rolling  mills  and  mine- 
hoisting  machinery  in  which  the  motors  must  be  frequently  and 
ipiickly  reversed.  lias  a  control  system  comprising  a  generator  and 
a  motor,  the  armature  of  which  is  exclusively  supplied  by  the 
generator,  said  armature  being  controlled. 

,177.  SYSTEM  OF  MOTOR  CONTROL;  W.  F.  Schneider,  Nor- 
wood. Ohio.  App.  filed  March  j5.  i9"7-  Provides  means  by  which 
the  same  operations  ttf  the  main  controlling  switch  produces  differ- 
ent results  at  different  limes.  Is  used  in  train  service  where  dif- 
ferent   speeds    nuist    be    observed. 

1.1^8.  STATIC  ELECTRIC  MACHINE;  \V.  C.  Shinn,  Lincoln. 
Neb.  App.  filed  .\pr.  22,  1907-  Complete  mechanical  construction 
of    Wimshurst    static    machine. 

1,215.  JOINT  FOR  METAL-SIIEATIIED  CABLES;  C.  W.  Davis. 
Edgcworth.  Pa.  .\i)p.  filed  March  31,  1906.  Provides  a  joint  for 
metal-sheathed  cables  which  will  be  non-conductive,  and  at  the  same 
time    tight,    durable,   and    otherwise   serviceable. 

I.:n6.  ELECTRIC  C.\BLE;  C.  W.  Davis;  Edgcworth.  Pa.  App. 
filed  .\ug.  29,  1906.  In  order  to  cool  a  cable  conductor  more 
quickly,  patentee  has  it  constructed  of  hollow  form  throughout  its 
interior,   so  tiuil   the  outside  superficial   area  shall   be   greater. 

1.2-0.  REVERSIBLE  GALVANIC  B.\TTERV:  T.  A.  Edison 
l.iiuellvn  Park,  Orange.  N.  J.  App.  filed  Nov.  23,  1903.  A  re- 
vri>il.le  galvanic  battery  of  the  type  in  which  nickel  hvdroxid  is 
ni.iH.-<<l  to  finely-divided  electrolytically  active  iron  in  an  alkaline 
>.:>li)tiMii. 

i.253.  COIL  FOR  ELECTRIC.XL  -.XPP.VRATUS:  P.  MaeGahan. 
Pittsburg,  Pa.  .\pp.  filed  Oct.  iK.  i9i>5.  A  meter  coil  including  a 
plurality  of  spiral  conductors  which  are  assembled  between  the  end 
plates   so   as   to    form   a   triple   conducting   helix. 

(.263.  ELECTRIC  CIRCUIT  CONTROLLER:  \V.  A.  Paris.  Edge- 
wood  Park,  Pa.     App.   filed   March  3.    1906.     Features  of  construction 


873.215.— Joint    for   Mctal-Shcalhed   CabU  ^ 

of  a  drum  controller.  Has  a  pair  of  solenoids  auti  ine,in<  tor  re- 
turning the  drum  to  its  olT  position  when  both  solenoids  are  ener- 
gized. 

873.264.  CONTROLLER  FOR  ELECTRIC  MOTORS:  W.  .\.  Pans, 
Edccwood  Park.  Pa.  .\pp.  filed  April  5.  1907.  Relates  to  modi- 
fications   of    the    above. 

S7 1.284.  CONTROL  SYSTEM  FOR  ELECTRIC  MOTORS:  L.  M. 
Aspinwjill.  Wilkinsburg.  Pa.  App.  filed  April  4.  1906.  Provides 
means  dependent  upon  t  predetermined  value  nf  electric  current 
llo\\in^  in  a  motor  circuit  for  retarding  the  accelerating  action; 
tonpiises  a  single-liniit  switch  which  may  be  adjusted  to  respond  to 
different     conailions. 

V  ^..M)o.      ELECTRIC     .\PP.\R.\TrS:     U.     L.     Beach.     Wilkinsburg.     \\i. 


App,  filed  March  3,  1906.  .\n  electric  apparatus  for  producing  a 
vtep  by  ste)>  movement  of  an  operated  device,  and  automatically 
returning  the  ..foresaid  device  to  its  initial  position  upon  the  in- 
terruption uf  a  iiredetermined  circuit. 

[,208.  ELECTRIC  MOTOR  CONTROL;  \V.  Cooper.  Wilkinsburg.  Pa. 
App.   filed   March    3.    1906,      Relates  to   modifications  of   No.   873.284- 

i,307.  ELECTRICAL  DROP;  G.  J.  Galbraith,  Boston.  Mass.  App. 
filed  Nov.  19,  1906.  Provides  an  electrical  droj)  in  which  a  tnp 
lever  is  engaged  and  leleased  by  an  armature,  so  that  the  armature 
will  always  move  a  fixed  distance  to  engage  the  trip  1e\-er  and 
release  it. 

t.312.  ELECTRICALLY  OPER.\TED  COAL  HOIST;  C.  T.  Hender- 
son, et  al.,  Pittsburg,  Pa.  App.  filed  Jan.  15.  1906.  Has  a  mag- 
netic clutcli  power  transmitting  apparatus,  whereby  power  may  be 
transmitted  economically  from  a  driving  to  a  driven  member. 

1,317.  ELECTRIC  HEATER:  M.  Landry,  Merced,  Cal.  App.  filed 
.Vlarch  27.  1907.  .\  rectangular  box  or  casing  contains  a  sinuously 
arranged  resistance  conductor. 

[.328.  PROCESS  OF  PRODUCING  SILICIDS;  E.  F.  Price.  Ni- 
agara  Falls,  N.  Y.  App,  filed  Nov.  14,  1905.  Relates  to  the  pro- 
duction of  ferosilicon   in  an  electrical  furnace. 

[,.\5'.  SYSTEM  OF  CONTROL;  F.  Darlington.  Pittsburg,  Pa.  App. 
filed  March  3.  1906.  Has  means  by  which  the  movement  of  one  or 
n)ore  electric  motors  may  be  caused  to  correspond  in  direction  and 
to  be  accurately  proportional  in  extent  to  the  movements  of  a 
master    controller, 

t.362.  LOCK-OUT  SWITCH  FOR  PARTY  TELEPHONE  LINES; 
Oscar  F.  Forsberg.  Chicago,  111.  App,  filed  Oct.  5,  1006.  Relates  to 
construction    having    step    by    step    ratchet    operated    device. 

[,375.  GROUND  PLATE;  B.  J.  Jones.  Cincinnati,  Ohio.  Aipp.  filed 
.\ug.  5.  1907-  Has  a  shell  enclosing  an  inner  plate  to  which  the 
conductor  to  be  grounded  is  connected.  The  shell  is  covered  with 
an    absorbent    and    conducting    material. 

1.382.  STORAGE  BATTERY  GRID;  J.  Marx,  Buffalo,  N.  Y.  App. 
filed  Jan.  2,  1907-  A  grid  for  a  storage  battery  consisting  nf  a- 
framcwork  provided  with  a  series  of  superposed  and  horizontally 
extending  bars,  and  obliquely  extending  gratings  on  both  sides  of 
said    bars. 

t.4>4-  ARC  LAMP;  \V.  E.  Daniels,  Chicago,  HI.  App.  filed  July  21. 
1906.  A  lamp  adapted  for  streets  and  parkwavs  and  including  an 
inclosed  arc  and  regulating  mechanism  all  surrounded  by  a  globular 
shade. 

[,415.  ARC  LAMP;  W.  E.  Daniels.  Chicago.  111.  App.  filed  Dec.  31, 
J 906.      Relates   to   modifications  of   the   above. 

J,4i9-  TROLLEY.  AND  HARP  THEREFOR;  S.  F.  Estell.  et  al.. 
Los  Angeles,  Cal.  -App.  filed  Aug.  8,  1907.  The  trolley  wheel  is 
connected  to  its  axle  by  a  ball  arid  socket  joint  so  as  to  be  capable 
of  deviating  from  the  normal  plane  of  its  rotation. 

!.4S6.  WIRE  CARRYING  CROSS  ARM.  AND  INSUL.XTOR 
THEREFOR;  E.  C.  Ottiiiger.  Dec'd,  Newport.  Pa.  App.  filed  April 
12,  1906.  Patentee  makes  tlie  telegraph  pole  cross  arms  lontudinally 
divided  so  as  to  clr.mp  insulating  bushings  between  them.  The  bush- 
ings are  corrugated  where  they  engage  the  conductor  so  as  to  grip 
it    more    positively. 

1,468.  AUrO.MATK  BLOCK  SIGNALLING  SYSTEM  FOR  ELEC- 
TRIC RAILWAYS:  P.  Townscnd.  Dec'd,  New  York.  N.  Y.  App. 
filed  June  29.  1906.  .\  block  signalling  system  for  electric  railways 
in  which  a  direct  current  is  impressed  upon  each  block  section  and 
utilized  to  control  translating  devices  governing  the  action  of  the 
signals. 

1,503.  RECEPTACLE  FOR  THE  DRAIN  \V.\TER  OF  REFRIGER- 
ATORS. AND  ALARM  THEREFOR:  A.  Casale.  New  Haven.  Conn. 
App.  filed  April  17.  1907.  .A  receptacle  for  dram  water  of  refriger- 
ators includes  an  alarm  device  which  is  actuated  when  the  drain 
pan   attains  a  certain   weight. 

1.508.  ELECTRO-DEPOSITION  OF  COPPER  AND  OTHfeR 
METALS;  S.  O.  Cowper-Coles.  London,  England.  App.  filed  Nov. 
12,  1906.  Improvements  in  the  electro-deposition  of  copper  or  other 
metals  from  soliirions  which  have  to  be  maintained  in  au  oxidized 
state,  as  for  exauqWe.  the  deposition  of  copjitr  from  a  cupric  solution. 

(.5-:2.  THIRD  RAIL;  R.  K.  Eddowes.  Philadelphia,  Pa.  App.  filed 
Dec.  7.  1906.  A  third  rail  having  an  outer  body  portion  supiK)rt- 
ing  th»  conducting  member   face  downward  and   insulated  therefrom. 

(,587.  RAIL  MAGNETIC  BRAKE;  V.  L.  Ochoa.  New  York.  N.  Y. 
App.  filed  Feb.  23,  1907.  From  the  frame  of  the  trucks,  there  de- 
pends a  lectan^ular  casing  having  a  magnetic  winding  so  as  to  pro- 
duce a  magnetic  iH>le  face  adjacent  to  the  track  rail. 

t.588.  PARTY-LINE  TELEPHONE  SYSTEM;  Norman  S.  Page. 
New  Yoik,  N.  Y.  App.  filed  Jan.  17,  1907.  Complete  diagram  of 
circuits. 

(.6:j8.  BURGLAR  AL.\RM;  C.  Van  Bcrgh.  Winnipeg.  Manitoba. 
Canada.  App.  filed  June  6,  1907.  Among  other  features  of  a  burglar 
alarm,  patentee  has  a  idiotograph  which  is  stated  to  "give  the  alarm." 
as  for  instance,  by  calling  "Help."  "Police."  with  the  intermittent 
ringing   of  an   alarm   bell. 

[.648.  MAKING  IRON  FROM  METALLIC  SULFIDS:  R.  H.  Aikes. 
Winthrop  Ilarbor.  III.  .\i>p.  filed  June  i.  1003.  -V  method  of 
making  steel  of  nickel  steel  from  sulfid  ores,  and  incidentally  re- 
covering metallic  copper  or  nickel  or  the  alloys  of  these  metals, 

t.66o.  BATTERY  CONNECTION:  G.  P.  Blow,  I^i  Salle.  HI.  App. 
filed  April  11.  1907.  .\  constiuction  of  dry  battery  in  which  there 
are  no  screw  connecti.ins  or  binding  posts  of  any  sort;  makes  use  of 
spring  plates  extended  from  the  electrodes  and  adapted  to  establish 
the    circuit    connections. 

!,662.  TROLLEY  HEAD:  G.  P.  Copp.  Los  .\ngelcs,  Cal.  App.  filed 
March  12.  1906.  The  trolley  wheel  is  mounted  on  a  specially  con- 
structed harp  swinging  en  a  vertical  axis  through  an  an^le  of  about 
45    per   cent   to    eitncr   side   of   the   normal    running   position. 

t.668.     ELECfRIC  TROLLEY:  A.   S.  Janin.  New  York.  N.  V.     Apf. 
filed  Aug.    14.    1005.      .\  trolley  of  the  toggle  lever  type  adapted  toi-^ 
electric    trains    and    including    a    long    roller    in    place    01    the    usual 
grooved    pullev. 

J.674.  ELECTRICAL  TESTING  SYSTE.M:  IL  E.  Miller.  St.  Louis. 
Mo.  App.  filed  .Xpril  16.  1Q06.  Electrical  testing  systems  by  which 
an  operator  may  make  a\\  the  usual  tests  of  electric  wiring  systems 
without  assistance  and  avoid  certain  conditions  incident  to  previous 
systems   which    have  cflFccted   the   accuracy  of   tests. 

j,7oo.  ROT.XTING  BR.\CKET  FOR  THE  SUSPENSION  OF 
ELECTRIC  WIRES:  C.  E.  Buckhce.  Flushing.  Mich.  App.  filed 
March  2.  1007.  The  insulator  is  supported  by  a  crank  arm  con- 
nection so  as  to  be  yielding  or  fiexible:  is  adapted  for  use  on  swing- 
ing  or    unstable    supports    such    as    trees    etc. 
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William  Thomson,  Lord  Kelvin. 

Every  great  leader  of  men,  whose  life  history  is  associated 
with  an  advance  of  the  world,  is  endowed  with  some  vivifying 
idea,  some  creative  impulse,  which  is  his  mission  to  communi- 
cate, and  which  constitutes  his  message  to  mankind.  Without 
this  power  to  coinmunicate  an  idea,  a  man  may  be  preeminent 
as  a  doer  of  great  personal  deeds,  but  not  as  a  leader.  William 
Thomson,  who  has  just  left  us,  was  both.  The  achievements  of 
his  own  power  were  numerous  and  great.  They  were  more  than 
sufficient  to  give  him  renown  throughout  the  civilized  world. 
But  he  accomplished  much  more.  In  the  course  of  a  long  and 
active  life  he  exerted  by  his  personality  a  marked  and  per- 
ceptible influence  on  the  mental  attitude  of  the  English-speaking 
race.  The  message  which  he  imparted  was  the  importance  of 
mathematics  when  applied  to  engineering.  William  Thomson's 
father.  Prof.  James  Thomson,  was  a  distinguished  mathemati- 
cian, and  was  appointed  to  the  chair  of  mathematics  at  Glasgow 
University  in  1832,  an  appointment  which  he  held  until  his 
death  in  1849.  William,  born  in  1824,  inherited  his  father's 
mathematical  ability,  and  united  it  with  a  keen,  practical  engi- 
neering instinct.  His  first  papers,  produced  at  the  age  of  17, 
when  a  student  at  the  University  of  Glasgow,  .were  directed  to 
the  mathematical  theory  of  heat.  He  went  immediately  after- 
ward to  study  at  Cambridge  and  distinguished  himself  there 
in  applied  mathematics.  At  Cambridge,  he  graduated  in  1845 
as  second  wrangler,  and  was  appointed  in  the  following  year  to 
the  chair  of  natural  philosophy  at  Glasgow.  University,  when 
only  22  years  of  age.  At  that  time  there  were  scientific  men 
in  England,  as  well  as  in  Europe.  There  were  also  engineers. 
But  the  scientists  paid  very  little  attention  to  engineering,  and 
engineers  were  too  busy  to  heed  the  remote  and  abstract  work 
of  the  scientists.  There  was  almost  as  little  communication  be- 
tween these  two  sets  of  workers  as  though  they  respectively  oc- 
cupied different  planets.  William  Thomson  was  trained  as  a 
scientist,  but  always  looked  upon  science  through  the  eyes  of  a 
man  seeking  to  apply  the  forces  of  nature.  Practical  sugges- 
tions, useful  deductions,  opportunities  for  definite  measurement 
continually  appear  in  his  writings. 


His  work  in  electricity  coninicnccd  with  electrostatics.  In  the 
pursuancc'Of  this  work  from  its  mathematical  side,  he  designed 
a  series  of  electrometers  for  the  measurement  of  electrostatic 
quantities.  He  demonstrated  mathematically  thai  the  discharge 
of  a  condenser  must  necessarily  by  oscillatory  in  character 
when  the  resistance  of  the  discharging  circuit  falls  below  a  cer- 
tain critical  value.  Following  his  investigations  into  discharges. 
he  developed  electromagnetic  theory  mathematically  and  in- 
vented a  long  scries  of  electromagnetic  measuring  instruments, 
notably  the  reflecting  galvanometer  and  the  gravity  electromag- 
netic balance.  About  Ihc  year  1855,  the  Atlantic  ctble  became 
seriously  discussed  as  a  conmiercial  undertaking,  and  Thomson 
gave  his  attention  to  the  mathematical  theory  of  electromagnetic 
signals  along   submarine   cables.     Mis   results  completely  over- 
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turned  existing  ideas  among  the  electricians  of  those  days,  and 
r<;voliitionizcd  the  industry  of  manufacturing  long  submarine 
cables.  This  was  an  epoch  in  British  industry.  It  had  been 
confidently  believed  that  the  formulas  and  equations  of  scien- 
tific men  could  only  thrive  in  the  atmosphere  of  a  college 
laboratory,  and  that  they  would  wither  and  die  sterile  when 
transplanted  into  a  factory.  Yet,  when  certain  directors  had 
courage  enough  to  attempt  the  application  of  Thomson's  mathe- 
matics to  cable  manufacture,  the  new  ideas  were  found  hardy 
enough  to  reap  a  great  harvest  for  the  practical  men.  Steadily 
from  that  time  industries  have  opened  their  doors  to  prospective 
scientific  ideas,  and  all  engineers  now  recognize  the  importance 
to  their  business  of  a  knowledge  of  applied  mathematics.  To 
us  and  to  our  time  this  idea  seems  trite  and  self-evident;  but 
when  Thomson  first  came  to  the  chair  of  natural  philosophy  at 
Glasgow,  the  proposition  would  rarely  have  escaped  riditfule. 


In  his  journeys  across  the  ocean,  Thomson  was  swift  to  note 
practical  needs  and  defects  on  vessels  at  sea.  In  whatever  he 
e-xamined,  he  took  a  keen  interest.  His  first  endeavor  was  to 
submit  wkat  he  saw  to  mathematical  analysis,  in  order  to  under- 
stand the  subject  as  fully  as  possible.  Then  his  instinct  was  to 
develop  and  supplement  the  knowledge  in  a  practical  way.  He 
examined  the  mariner's  compass,  a  device  that  sailors  had  used 
for  hundreds  of  years  with  hardly  any  change.  Iron  ships  were 
springing  into  existence  to  the  great  disturbance  of  the  compass 
needle  and  bewilderment  of  the  navigator.  Thomson  worked 
to  the  basis  of  the  subject  and  brought  out  his  structural  modi- 
fication of  the  compass,  a  model  that  is  far  superior  to  the  type 
it  displaced,  and  which  has  come  into  almost  universal  use.  He 
looked  into  navigation  and  elaborated  Sumner's  method  for 
computing  the  position  of  a  vessel  from  a  pair  of  observations 
capable  of  being  made  at  times  other  than  the  occupied  noon 
hour.  He  saw  the  cumbrous  hempen  rope  sounding  machine 
which  occupied  several  hours  over  a  single  deep  sounding,  and 
he  substituted  the  pianoforte  wire,  which  enabled  a  similarly 
deep  sounding  to  be  made  in  about  one-eighth  of  the  time,  and 
devised  means  whereby  shallow-water  soundings  could  be  made 
without  Slopping  the  ship.  To  nearly  every  department  of 
physical  science  Thomson  made  notable  contributions.  In  his 
early  lifetime  the  doctrine  of  the  conservation  of  energy  was  a 
novel  and  debated  subject.  His  work  in  the  obscure  phenomena 
of  heat  did  much  to  cement  the  foundations  of  that  doctrine, 
as  well  as  to  place  the  applied  science  of  thermodynamics  on 
solid  ground. 


Queen  Victoria  knighted  Thomson  in  1866,  the  year  of  the 
completion  of  permanent  submarine  telegraphic  communication 
between  the  United  States  and  Great  Britain.  She  also  created 
a  barony  for  him  in  1892.  Although  he  was  thus  honored  by 
a  peerage,  yet,  in  a  sense,  Thomson  conferred  more  honor  on 
the  peerage  than  the  peerage  was  capable  of  reflecting  upon  him. 
A  title  in  such  a  case  is  a  cloud  rather  than  a  luster  to  fame. 
His  life  and  work  were  prominent  among  the  graces  and  glories 
of  the  Victorian  age.  Thomson  was  twice  elected  to  the  presi- 
dency of  the  Institution  of  Electrical  Engineers  in  Great  Britain, 
and  was  also  an  honorary  member  of  the  American  Institute  of 
Electrical  Engineers  and  of  the  National  Electric  Light  Asso- 
ciation. He  several  times  visited  America  and  always  expressed 
his  admiration  of  American  enterprise,  energy  and  practical 
quality.  His  lectures  in  Baltimore  on  "Molecular  Dynamics 
and   the  Wave  Theory  of  Light"  have  become  classic     His 


jubilee  at  Glasgow  in  1896,  to  commemorate  the  fiftieth  year  of 
his  service  as  professor  in  the  university,  was  attended  by  a 
remarkable  gathering  of  scientific  men  from  all  parts  of  the 
world.  He  has  left  to  us  his  papers,  his  scientific  discoveries, 
his  inventions,  and  his  apparatus.  But  he  has  left  to  us,  in  ad- 
dition, the  spirit  of  investigation  not  merely  for  the  sake  of 
knowing,  but  also  for  the  sake  of  doing  and  of  serving  our  fel- 
lows. A  host  of  men  in  all  parts  of  the  world  carry  on  the 
work  which  he  initiated  for  England  and  for  the  speakers  of 
English.  That  work  is  the  translation  of  the  quantitative  laws 
of  the  universe,  the  thoughts  of  Nature,  into  living  ideas  and 
into  mechanical  realizations  for  the  benefit  of  all  who  live  now 
or  shall  live  hereafter. 


Dividends. 

It  is  an  interesting  fact  that  the  dividends  and  interest  de- 
clared and  payable  on  and  after  Jan.  i,  on  securities  quoted 
in  New  York,  reach  the  enormous  total  of  over  $190,000,000. 
This,  of  course,  is  far  from  representing  the  total  yield  from 
stocks  and  bonds  dealt  in  by  the  various  exchanges  all  over  the 
country,  but  is  impressive  enough  as  it  stands,  and  the  amount 
is  about  $10,000,000  more  than  a  year  ago.  There  is  no  reason 
to  believe  that  it  will  not  be  $10,000,000  more  in  January,  1909, 
for  the  railroads  and  industries  of  the  country  are  more  likely 
to  have  a  good  year  in  1908  than  in  the  periods  of  depression 
and  discouragement  that  have  marked  1907.  In  addition  to  that, 
the  policy  of  economy  and  retrenchment  wherever  not  pushed 
too  far  should  bring  with  it  a  larger  net  than  heretofore,  helped 
by  lower  and  more  reasonable  prices  for  raw  materials  and 
supplies  in  general.  It  is  a  great  mistake  to  suppose,  as  does 
President  Gompers,  of  the  united  labor  unions,  that  high  prices 
and  high  wages  mean  high  profits  all  around.  Indeed,  the  con- 
verse is  often  nearer  the  truth,  and  labor  is  of;en  a  laggard  in 
the  struggle  to  keep  up  with  the  advancing  prices  that  mark  up 
the  cost  of  living.  All  that  is  needed  is  that  the  wage  fund 
shall  not  be  impaired  relatively  to  the  scale  of  other  things 
that  enter  into  the  political  economy  and  social  economy  of  a 
nation. 


Elsewhere  we  print  a  very  respectable  list  of  the  electrical 
dividends  declared  during  the  current  week.  The  list  is  by  no 
means  complete,  as  it  includes  only  what  may  be  termed  the 
dividends  that  are  advertised.  But  they  are  symptomatic  and 
show  a  general  maintenance  of  rate.  Even  where  dividends 
have  been  passed,  the  policy  of  prudence  is  avowed  as  to  en- 
suring an  early  return  to  a  distribution  of  the  profits  earned. 
A  great  many  people  owning  these  stocks  as  new  purchasers 
are  now  receiving  a  larger  return  on  their  savings  than  they 
ever  enjoyed  before,  and  in  due  time  they  will  find  their  capital 
increased  by  the  reestablishment  of  normal  values,  whether  of 
bonds  or  of  stocks. 


Power  in  the  Piedmont. 

Nothing  gives  a  more  striking  idea  of  the  industrial  develop- 
ment of  the  New  South  than  such  reports  of  its  power  develop- 
ments as  are  given  in  our  columns  this  week.  The  cotton  manu- 
facturers have  been  turning  homeward  at  an  astonishing  rate 
within  the  past  decade  and  the  general  availability  of  water 
powers  in  the  Piedmont  region  gives  prospect  of  steady  pros- 
perity. .\s  is  well  known,  the  Southern  .Appalachian  region 
is  one  of  very  heavy  rainfall,  the  largest  in  the  country  save 
for  a  portion  of  the  Coast  Range  across  the  continent.     The 
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streams  descend  rather  abruptly  to  the  coastal  plain  and  the 
chances  for  cheap  power  development  are  of  the  best.  It  is 
worth  noting  that  the  electrical  power  already  used  in  Southern 
mills  rises  to  about  75,000  kilowatts  (which  exceeds  in  fact  the 
amount  used  in  the  New  England  mills)  and  the  total  power 
used  in  the  mills  is  about  225,000  kilowatts.  The  work  of  the 
Southern  Power  Company  in  utilizing  the  natural  advantages 
of  the  Piedmont  is  far-reaching  in  its  influence,  and  the  -Great 
Falls  plant  described  in  our  columns  takes  rank  not  only  as 
the  largest  hydro-electric  plant  in  the  South,  but  as  one  of  the 
largest  in  the  country.  Thirty  thousand  kilowatt  plants  are  and 
always  will  be  scarce,  since  rich  as  our  country  is  in  water 
powers,  it  takes  an  unusual  combination  of  large  flow  and  high 
head  to  generate  this  amount  of  power.  The  Great  Falls  plant 
involves  no  difficult  or  sensational  engineering.  The  liydraulic 
features  of  the  system  were  determined  by  the  fortunate 
topography,  and  it  was  possible  to  construct  a  very  simple  and 
convenient  plant  with  the  wheel  cases  actually  built  into  the 
retaining  wall  of  the  forebaj',  giving  ideal  conditions  for  close 
regulation.  The  high  head  available,  72  feet,  insures  an  eco- 
nomical hydraulic  and  generating  plant  and  the  whole  installa- 
tion impresses  one  as  singularly  effective  and  workable. 


An  interesting  feature  of  the  transformer  plant  is  the  fire- 
extinguishing  equipment  which  is  arranged  to  pour  a  stream  of 
carbon  dioxide  gas  into  any  transformer  case.  The  case  can 
also  be  emptied  of  oil  by  a  channel  into  the  tail  race  in  case  of 
fire.  We  are  not  aware  that  the  efficacy  of  carbon  dioxide 
in  fighting  a  transformer  fire  has  ever  been  tried  out  in  practice, 
but  on  general  principles  it  ought  to  be  pretty  effective,  as  oil 
needs  a  very  liberal  supply  of  oxygen  for  its  combustion. 


It  is  interesting  to  note  that  another  plant  nearly  as  large  as 
that  at  Great  Falls  is  already  under  way  and  that  the  power 
utilized  and  on  the  road  to  utilization  by  the  Southern  Power 
Company  aggregates  about  150,000  kilowatts.  Were  it  not  for 
the  high  freight  rates,  it  is  safe  to  say  that  the  Piedmont 
region  would  rapidly  become  the  cotton  manufacturing  center 
of  the  country.  The  rising  cost  of  fuel  must  steadily  act  to 
drive  manufacture  into  regions  of  cheap  power,  while  cost  of 
living  and  climatic  conditions  are  decidedly  in  favor  of  the 
South.  The  mills  that  work  up  native  cotton  ought  in  the 
nature  of  things  to  be  near  the  cotton  supply,  and  if  cheap 
power  were  reinforced  by  cheap  transportation,  the  South  would 
quietly  come  into  its  own.  Enterprises  such  as  are  being 
carried  out  by  the  Southern  Power  Company  are  a  national 
benefit,  and  the  more  we  have  of  them,  the  better.  It  is  not 
generally  known  that  the  Southern  states  have  recently  passed 
the  New  England  states  in  the  horse-power  used  in  manufactures 
—with  much  of  its  water  powers  still  to  be  utilized  like  this. 


The  Most  .  Economical  Shape  of  Winding  for 
Electrical  Mea.suring  Instruments. 
An  interesting  solution  of  a  problem  in  the  design  proportion 
of  electrical  measuring  instruments  of  the  moving-coil  type  is 
given  by  Mr.  A.  P.  Young,  on  page  1247  of  this  issue.  The 
author  shows  that  a  coil  revolving  in  a  magnetic  field  of  uni- 
form density  exerts  the  maximum  torque  per  unit  weight  when 
it  is  circular  in  shape.  An  examination  of  the  author's  equa- 
tions, or  a  little  consideration  of  the  physical  facts  upon  which 
they  are  based,  will  show  that  the  torque  exerted  by  a  coil  in 


a  uniform  field  varies  directly  with  the  area  which  the  coil 
surrounds,  quite  independent  of  its  shape.  The  weight  of  the 
coil  evidently  varies  directly  with  its  length.  Thus,  the  maxi- 
mum ratio  of  torque  to  weight  is  found  when  the  shape  of  the 
coil  is  such  that  its  area  bears  a  maximum  ratio  to  its  length. 
It  is  seen  at  once,  therefore,  that  the  coil  should  be  circular. 


A  comparison  of  the  solution  given  by  the  author  and  the  one  ' 
outlined  above,  brings  forward  the  two  definitions  of  torque. 
That  is  to  say,  torque  may  be  considered  as  the  tendency  to 
rotation  produced  by  a  pivoted  conductor  conveying  cunent  in 
a  magnetic  field,  as  has  been  done  by  the  author,  or  it  may  be 
treated  as  that  quantity  by  which  speed  must  be  multiplied  in 
order  to  obtain  mechanical  power,  as  tacitly  assumed  above.  A 
coil  of  any  shape  in  a  uniform  field  making  one  complete  revo- 
lution in  a  certain  time  will  have  generated  within  it  an  e.  m.  f. 
which  will  vary  directly  with  the  area  of  the  coil.  The  product 
of  this  e.  m.  f.  and  the  current  gives  the  power,  which  divided 
by  the  speed  of  rotation  indicates  the  torque.  Since  for  a  cer- 
tain value  of  current  and  a  chosen  number  of  turns,  the  e.  m.  f. 
and  the  power  vary  directly  with  the  speed,  the  torque  is  inde- 
pendent of  the '  speed.  The  torque,  however,  varies  with  the 
e.  m.  f.  for  constant  speed,  and  hence  the  average  torque 
varies  directly  with  the  area  surrounded  by  the  coil. 


Parallel  Operation  of    Alternators. 

On  page  1243  of  the  present  issue  there  is  given  an  instructive 
discussion  of  the  parallel  operation  _  of  alternators,  by  Mr. 
Waldo  V.  Lyon.  The  author  has  based  his  demonstration  on 
the  assumption  of  constant  synchronous  reactance  of  the 
armature  circuits,  and  has  properly  called  attention  to 
the  fact  that  his  discussion  has  definite  limitations. 
Certain  of  the  characteristics  of  synchronous  alternators 
and  motors  can  be  determined  with  a  good  degree 
of  accuracy  by  the  use  of  methods  involving  the  assumption 
of  constant  synchronous  reactance.  In  applying  the  methods, 
however,  one  should  not  forget  the  conditions  under  which  the 
limitations  are  reached.  Neglect  to  consider  the  limitations 
imposed  by  the  cumulative  inaccuracies  in  the  assumption  of 
constant  synchronous  reactance  with  decrease  in"  the  field 
strength  of  one  alternator  in  parallel  with  another  of  constant 
field  strength,  has  led  the  author  to  conclude  that  if  the  field 
circuit  of  the  first  alternator  is  opened,  the  entire  load  is 
removed  from  its  prime  mover,  and  its  speed  increases  to  at 
least  the  no-load  value.  The  fact  is,  however,  that  so  long  as 
the  alternators  are  held  in  step  by  the  "synchronizing  current" 
the  power  which  each  receives  from  its  prime  mover  is  in  no 
wise  affected  by  the  variation  in  the  field  strengths,  because  the 
division  of  load  between  the  prime  movers  is  determined  solely 
by  mechanical  considerations  relating  to  the  relative  rates  of 
supply  of  energy  to  them.  If  the  load  which  the  prime  mover 
attempts  to  deliver  to  the  alternator  with  the  weakened  field 
represents  a  torque  greater  than  the  "synchronizing  current"  can 
maintain,  then  this  altcrnafor  no  longer  remains  "in  step"  and 
it  "drops  the  load."  It  is  not  proper  to  infer  that  the  torque 
of  the  "synchronizing  current"  is  zero  when  the  field  curcuit 
is  open.  As  a  matter  of  fact  an  alternator  with  projecting 
field  poles  can  carry  a  considerable  load  when  its  field  circuit  is 
open,  the  magnetomotive  force  of  the  lagging  wattless  current 
supplied  from  other  alternators  serving  for  exciting  the  field 
magrici  V 
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National   Electric   Light  Association. 

At  the  Washington  convention  of  the  National  Electric  Light 
Association  last  June,  the  Class  "D"  members  (manufacturers) 
of  the  association  made  a  most  attractive  exhibition  of  electrical 
apparatus  and  appliances.  During  the  convention  these  exhibit- 
ors got  together  and  offered  to  relieve  the  association  of  the 
troubles  and  responsibilities  connected  with  the  organization 
and  maintenance  of  such  exhibits  at  the  annual  conventions.  The 
e,\ecutivc  committee  of  the  association  approved  a  plan  whereby 
the  Class  "D"  members  were  to  recommend  annually  an  "Exhi- 
bition Committee"  of  their  number.  This  committee,  upon 
rccQgnition  by  the  president,  would  elect  its  own  chairman,  and 
organize  to  conduct  the  work  pertaining  to  manufacturers' 
exhibits   at   the   convention. 

A  nominating  committee  was  formally  appointed  consist- 
ing of  Mr.  Geo.  F.  Porter,  chairman,  .'\tlantic  Insulated 
Wire  Company;  Mr.  T.  G.  Whaling,  Westinghouse  Lamp 
Company;  Mr.  -Mex  Henderson,  American  Circular  Loom  Com- 
pany. The  ticket  presented  by  this  committee  to  the  Class  "D" 
members  has  been  approved  by  a  mail  ballot  and  accepted  by 
Mr.  Dudley  Farrand,  president  of  the  N.  E.  L.  .\.  This 
committee,  known  as  the  "Exhibition  Committee,"  is  as  follows ; 
Mr.  F.  H.  Gale,  General  Electric  Company;  Mr.  J.  C.  Mc- 
Quiston,  Westinghouse  Companies ;  Mr.  H.  P.  Heger,  Allis- 
Chalmers  Company;  Mr.  Rodman  Gilder,  Crocker- Wheeler 
Company;  Mr.  H.  M.  Post,  Western  Electric  Company;  Mr.  C. 
F.  Frcy,  Western  Electrical  Instrument  Company;  Mr.  Benj. 
Wall,  Metropolitan  Engineering  Company ;  Mr.  James  I.  .\yer. 
The  Simplex  Electric  Company;  Mr.  S.  E.  Doane,  National 
Electric  Lamp  Association. 

On  Dec.  6,  the  committee  met  in  the  association  rooms  in  New 
York,  and  elected  Mr.  F.  H.  Gale,  chairman.  A  committee  on 
by-laws  and  rules  was  appointed,  and  preliminary  plans  regard- 
ing the  convention  next  June  were  discussed.  The  committee  is, 
of  course,  subject  to  the  executive  committee  of  the  association, 
and  will  co-operate  fully  with  the  president  and  other  officers 
in  making  arrangements  for  the  convention. 


Development  of  Hudson  River   Power. 

The  application  of  the  Hudson  River  Power  Company  for 
further  privileges  has  been  approved  by  the  Public  Service 
Commission  of  tlie  Second  District  of  New  York  State.  The 
company  proposes  to  extend  its  plant  and  to  issue  $3,232,000 
5  per  cent  40-year  gold  bonds  to  cover  the  expense  for  the 
proposed  improvements  and  extensions.  The  opinion  is  by 
Commissioner  Decker,  and  in  it  the  policy  of  the  commission 
is  defined.  Considerations  set  forth  in  the  opinion  include  :  ".\n 
order  by  the  commission  authorizing  the  issue  of  a  portion  of 
the  bonds  covered  by  a  mortgage  carries  no  implication  of  con- 
sent upon  a  future  application  as  to  all  or  any  of  the  remain- 
ing bonds  provided  for  in  such  mortgage.  An  application  to 
issue  additional  capital  involves  the  following,  among  other 
principal  considerations:  The  purposes  to  which  the  proceeds 
arising  from  the  sale  of  the  securities  arc  to  be  applied.  The 
amount  reasonably  necessary  for  the  consummation  of  such 
purposes.  The  character  of  the  securities  proposed  to  be  issued. 
Whether  any  proposed  construction  or  extension  is  likely  to 
create  unhealthful  conditions,  or  otherwise  constitute  a  public 
nuisance,  infringe  upon  the  vested  rights  or  impede  the  neces- 
sary operations  of  other  public  service  corporations,  or  inter- 
fere with  the  flow  of  water  in  a  navigable  stream  to  the  extent 
of  impairing  its  public  use.  Whether  there  is  a  reasonable 
prospect  of  fair  rclurn  upon  the  investment  proposed,  to  the 
end  that  securities  having  apparent  worth,  but  actually  little  or 
no  value,  may  not  be  issued  with  the  sanction  of  the  commis- 
sion. Whether  its  new  construction  or  improvement  appeared 
feasible  as  a  business  proposition,  but  without  reaching  and  an- 
nouncing a  conclusion  that  the  proposed  construction  or  im- 
provement actually  constitutes  a  safe  or  attractive  basis  for 
investment." 

The  Hudson  River  Electric  Power  Company  proposes  to  con- 


struct and  operate  a  storage  dam,  power  dam,  and  electrical 
power  plant  on  the  Sacandaga  River.  It  also  plans  to  construct 
and  operate  electrical  transmission  lines  for  the  proposed  plant 
•  ;o  Saratoga,  Ballston,  Mechanicsville,  Troy,  Albany,  Water- 
vliet,  Schenectady,  and  Amsterdam.  It  intends  to  issue  3232 
-|0-year  gold  bonds  of  $1,000  denomination,  each  bearing  inter- 
est not  to  exceed  5  per  cent  per  annum. 

The  company  has  agreed  to  sell  to  the  state  within  three  and 
one-half  years  the  property  and  improvements  involved  in  the 
storage  dam,  at  a  price  not  to  exceed  the  amount  of  capital  an- 
nually invested.  By  this  agreement  the  state  is  to  construct  a 
much  largef  dam,  which  would  benefit  materially  the  company  in 
its  operation  on  the  river  below  the  storage  site,  including  in- 
surance of  a  steady  supply  of  water  in  dry  seasons. 

Under  a  rule  prescribed  by  the  commission,  the  order  to  be 
issued  in  this  case  will  contain  provisions  requiring  the  company 
to  report  under  oath  the  sale,  or  sales,  of  the  bonds  authorized, 
the  terms  and  conditions  of  such  sales,  and  the  amount  realized 
therefrom ;  to  make  a  verified  report  at  least  once  every  six 
months,  showing  in  detail  the  use  and  application  by  it  of  the 
moneys  so  realized  until  such  moneys  shall  have  been  fully 
expended. 

Meeting  of  Pittsburg  A.   I.   E.   E.   Branch. 

At  a  meeting  of  the  Pittsburg  Branch  of  the  A.  I.  E.  E., 
held  Wednesday,  Dec.  4,  in  the  lecture  hall  of  the  Carnegie  In- 
stitute, Mr.  J.  H.  Schocff,  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  abstracted  Mr.  Armstrong's  New 
York  paper  entitled  "Comparative  Performance  of  Steam  and 
Electric  Locomotives,"  emphasizing  important  points  in  the 
paper.  Among  them  were  the  facts  that  at  higher  speeds  the  elec- 
tric locomotive  develops  comparatively  more  tractive  effort  than 
the  steam  locomotive,  and  that  the  former  is  superior  on  moun- 
tain grades  for  hauling  freight.  He  estimated  the  time  a  steam 
locomotive  is  idle  during  the  day  on  account  of  standing  at  sta- 
tions, at  blocks,  etc.,  and  stated  that  on  account  of  having  to 
keep  up  steam  all  the  time,  the  locomotive  lost  on  an  average 
400  lbs.  of  coal  per  hour. 

Mr.  A.  W.  Gibbs,  general  superintendent  of  motive  power  of 
the  Pennsylvania  Railroad  Company,  sent  a  letter  touching  on 
some  of  tlie  points  along  which  the  steam  locomotive  designer 
was  working,  as  follows : 

"You  should  bear  in  mind  that  the  present  capacity  of  the 
steam  locomotive  is  largely  a  question  of  the  capacity  of  the 
fireman  to  adequately  stoke  it,  and  this  is  the  principal  reason 
why  there  is  a  prevailing  feeling  that  the  older  smaller  locomo- 
tives were  proportionately  better  than  the  modern  large  ones. 
The  introduction  of  a  mechanical  stoker,  which  is  probably  a 
question  of  but  a  short  time,  will  materially  change  this  con- 
dition. 

"Furthermore,  considering  an  increase  in  the  capacity  of  the 
road  by  whatever  power  is  found  most  advantageous,  will  still 
leave  the  choke  at  the  usual  place,  viz.,  the  terminals.  More- 
over, the  capacity  of  existing  lines,  especially  double-track  ones, 
is  governed  very  largely  by  the  presence  on  the  line  of  trains 
having  several  rates  of  speed.  While  the  use  of  a  locomotive 
which  will  make  high  speeds  with  heavy  trains  will  enable 
movements  to  be  made  which  might  not  be  made  with  a  loco- 
motive of  slow  speed,  nevertheless  what  would  most  largely  tend 
to  economy  of  the  movement  is  unification  of  the  speeds. 
Finally,  in  considering  the  use  of  locomotives  having  sufficient 
power  to  maintain  high  speeds  with  heavy  loads,  it  should  not 
be  overlooked  that  the  construction  of  the  electric  locomotive 
as  a  vehicle  which  will  maintain  such  high  speeds  without 
damage  to  track   still  requires  attention." 

Mr.  Malcolm  MacLaren,  formerly  of  the  British  Westing- 
house Company,  discussed  the  subject  of  steam  versus  electric 
locomotive  limitations.  He  compared  the  1200-volt  di- 
rect-curent  and  the  alternating  current  systems.  He  showed  that 
for  some  speeds  and  work  the  former  is  more  economical, 
but,  on  a  whole,  discouraged  the  use  of  the  high-voltage  direct 
current  svstem. 
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Mr.  W.  Cooper,  of  the  Westinghouse  Company,  discussed  the 
subject  of  steam  versus  electric  locomotives  from  the  control 
standpoint.  He  called  attention  to  the  fact  that  the  electric 
trains  can  be  braked  by  means  of  electrical  control,  while  on 
some  steam  roads  great  trouble  is  experienced  from  hot  brake 
shoes  and  wheels,  the  heat  becoming  so  intense  in  some  in- 
stances as  to  crack  off  the  wheel  flanges.  He  also  pointed  out 
that  it  is  possible  to  run  trains  of  practically  any  length  by 
an  arrangement  of  electric  locomotives  distributed  through  the 
train  and  controlled  by  one  man,  which  is  impossible  with  the 
steam  locomotive. 

Mr.  X.  W.  Storer  stated  that  it  is  not  practical  for  steam 
roads  to  change  over  all  their  equipment  at  once  from  steam  to 
electric,  but  that  it  would  pay  to  electrify  a  great  many  ter- 
minals and  mountain  divisions  with  steep  grades.  Upon  one 
occasion  he  was  snowed  up  in  a  Northern  Pacific  train  for  sev- 
eral days  with  very  little  to  keep  him  warm.  The  principal 
trouble  seemed  to  be  the  inability  of  the  locomotive  to  keep  up 
steam  on  account  of  the  severe  cold.  He  pointed  out  that  if  the 
train  had  been  propelled  by  an  electric  locomotive  no  delay 
would  have  been  experienced,  as  the  colder  the  motors  the  more 
efficiently  they  work. 

Mr.  C.  F.  Scott  called  attention  to  the  greater  cleanliness  of 
the  electric  locomotive  and  pointed  out  that  all  the  limitations 
of  the  steam  engine  have  been  exceeded  by  the  electric  locomotive. 
He  had  just  received  word  from  Indianapolis  that  an  electric 
locomotive  in  use  in  that  neighborhood  now  makes  an  average 
run  of  586  miles  per  day. 


Electrical    Energy  Transmission  in    Central 
Colorado. 


.\t  the  time  of  the  last  convention  of  the  Colorado  Electric 
Light,  Power  and  Railway  Association,  held  at  Denver  in 
September.  President  George  B.  Tripp  referred  to  the  exten- 
sive electric  transmission  work  under  way  in  that  state.  As  a 
matter  of  general  interest,  therefore,  information  has  been 
compiled  for  a  map  of  the  central  part  of  Colorado  which 
shows  some  of  the  principal  transmission  lines  built  and  pro- 
jected.   This  map  is  shown  in  Fig.  i. 

The  bldest  hydro-electric  transmission  system  in  the  state  is 
that  of  the  Telluride  Power  Company,  marked  No.  2  on  the 
map.  Feeding  into  the  same  mining  district,  and  intercon- 
nected with  it,  is  a  more  recent  project,  the  Animas  Power  & 
Water  Company,  which  has  a  water-power  plant  on  the  Animas 
River,  near  Rockwood. 

The  next  important  transmission  line  to  be  built  in  Colo- 
rado after  the  Telluride  Company  began  operations  was  that 
from  Canyon  City  to  Cripple  Creek  (No.  8),  which  is  about 
26  miles  long.  The  power  plant  is  operated  by  steam  and  is 
located  ntar  coal  mines  at  Canyon  City.  It  supplies  most  of 
the  electric  energy  in  the  Cripple  Creek  mining  district,  where 
the  price  of  coal  is  very  high. 

Another  line  originally  built  to  supply  energy  to  the  Cripple 
Creek  district  is  that  now  owned  by  the  Pueblo  &  Suburban 
Traction  &  Lighting  Company  (Xo.  7).  This  has  a  water- 
power  station  in  the  mountains  a  short  distance  from  Victor  in 
the  Cripple  Creek  region.  There  is  also  a  transmission  line  in 
the  opposite  direction  to  Pueblo.  The  line  to  Pueblo,  how- 
ever, is  unused  much  of  the  time  because  the  energy  can  be 
sold  to  better  advantage  in  the  Cripple  Creek  district  where 
coal  is  expensive.  Coal  is  cheap  at  Pueblo,  and  should  occasion 
require,  suflScient  apparatus  could  be  put  in  at  Pueblo  to  feed 
energy  back  to  Victor. 

In  the  Colorado  Springs  district  is  a  system  (N'o.  6)  which 
is  supplied  with  energy  principally  by  'he  Pike's  Peak  Hydro- 
Electric  Company,  which  has  a  water  power  with  2200  ft.  head 
at  Manitou.  This  feeds  at  Colorado  City  into  a  triangular  net- 
work owned  by  the  Colorado  Springs  Electric  Company,  which 
distributes  the  electricity.  The  Colorado  Springs  Electric  Com- 
pany also  has  a  steam  plant  at  the  coal  mines  at  Roswell  and 
a  sub-station  at  Colorado  Springs.     .\t  the  latter  place  it  also 


maintains  a  steam  plant  for  supplying  a  limited  amount  of 
e.xhaust  steam  for  heating  purposes. 

A  third  interesting  example  of  a  steam  power  station  located 
at  coal  mines  and  transmitting  long  distances  is  the  recently 
finished  plant  of  the  Northern  Colorado  Power  Company  at 
Lafayette.  This  plant  supplies  energy  to  II  towns.  These 
towns  are  all  located  in  highly-cultivated  river  valleys  a  short 
distance  from  the  foothills.  While  coal  is  not  high  in  price  in 
these  towns,  the  size  of  the  plants  in  towns  of  from  2000  to 
10,000  inhabitants  is  not  such  as  to  be  conducive  to  economy, 
hence  the  reason  for  the  transmission  system.  This  plant  is 
also  to  supply  electric  energy  to  the  Colorado  &  Southern 
Railroad  between  Denver  and  Boulder. 

The  most  ambitious  project  for  energy  transmission  in  Colo- 
rado is  that  of  the  Central  Colorado  Power  Company.  The 
lines  proposed  and  under  construction  are  those  numbered  3 
on  the  map.  Construction  has  been  begun  on  a  station  near 
Glenwood,  a  plant  near  Boulder  and  a  power  house  in  Gore 
Cafion.  This  company's  plans  cover  future  developments 
amounting  to  75,000  kilowatts.  Only  a  small  part  of  this,  how- 
ever, is  to  be  developed  soon.  The  transmission  lines  are  to 
be  on  steel  towers  with  spans  of  varying  length:  the  spans,  be- 
tween peaks  where  plenty  of  sag  can  be  allowed,  being  as 
long  as  3000  ft..  The  towers  will  carry  two  circuits  of  copper 
conductors  on  suspension  link  insulators  and  two  steel  ground 
wires.  The  voltage  is  to  be  50.000.  87,000  or  100.000,  accord- 
ing to  the  way  the  transformers  are  connected.  From  Gore 
Canon  to  Denver  a  duplicate  line  is  planned.  At  the  Boulder 
station  water  storage  is  provided,  which  can  be  used  during  high 
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peak  loads — an  important  point  in  a  plant  located  near  such  a 
market  as  Denver.  The  Central  Colorado  Power  Company 
has  been  engineered  by  Curtis  &  Hinc,  of  Colorado  Springs, 
who  are  also  engineers  of  the  ."Vnimas  Power  &  Light  Com- 
pany. 

The  United  Hydro-Electric  Company,  with  a  plant  at  George- 
town, supplies  energy  to  Several  lines  of  towns  in  the  Cripple 
Creek  district. 

The  Summit  County  Power  Company,  in  which  Mr.  Henry 
L.  Doh'jrty  is  interested,  is  projecting  a  system  having  a  water 
power  plant  at  Kokomo,  to  supply  energy  to  mines  in  the 
Dillon  and  Breckenridgc  district.  It  will  thus  be  seen  that 
Colorado  i'^  very  active  in  energy  transmission,  work,  both 
from  water-power  plants  and  from  steam  plants  located  at 
i)r  near  coal  mines. 
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Cornell  A.  I.  E.  E.   Meeting. 

At  the  regular  meeting  of  the  Cornell  University  A.  I.  E.  E. 
Branch,  held  in  Sibley  College,  on  Friday  evening,  Dec.  6,  an 
audience  of  273  was  present.  The  speaker  of  the  evening  was 
Mr.  W.  N.  Smith,  electric  traction  engineer  of  Westinghouse,' 
Church,  Kerr  &  Co.  Mr.  Smith's  paper,  which  was  the  first 
formal  institute  paper  presented  before  the  Cornell  University 
Branch,  was  entitled  "Practical  Aspects  of  Steam  Railway 
Electrification." 

The  speaker  dwelt  particularly  upon  the  necessity  of  a  study  of 
electrification  from  all  points  of  view.  In  the  discussion  Prof. 
H.  W.  Hibbard,  head  of  the  railway  mechanical  engineering  de- 
partment of  Cornell  University,  expressed  his  appreciation  of  this 
kind  of  treatment  of  the  problem.  Prof.  Hibbard  felt  that 
to  a  certain  extent  the  steam  railroad  man  has  been  ignored  in 
the  electrification  problem.  He  emphasized  that  there  is  no 
antagonism  to  electrification  on  the  part  of  steam  railroad  men, 
where  the  conditions  seem  to  warrant  its  introduction.  He  did 
not  feel,  however,  that  electrification  should  be  forced  upon 
steam  railroads,  but  rather  that  it  should  be  adopted  as  neces- 
sary when  conditions  fully  warrant  such  adoption.  The  steam 
railroad  man  is  first  and  foremost  a  transportation  engineer 
regardless  of  the  source  of  motive  power. 

Prof.  V.  Karapetoflf  discussed  the  problem  from  the  stand- 
point of  power  supply,  comparing  the  steam  locomotive  to  a 
"power  plant  on  wheels."  He  also  drew  attention  to  the  gaso- 
line-electric car  as  having  a  bearing  upon  the  subject  of  the 
evening.  The  informal  smoker  after  the  meeting  was  an  im- 
portant feature  of  the  occasion,  and  was  largely  attended. 
Simple  refreshments  were  served  by  the  entertainment  commit- 
tee, and  music  was  supplied  by  local  talent.  The  text  of 
Mr.  Smith's  paper  will  appear  in  due  course  in  the  Transactions 
of  the  institute. 


Meeting  of   the    Cleveland    Section    of   the 
A.   I.   E.  E. 


The  second  regular  monthly  meeting  of  the  Cleveland  section 
of  the  American  Institute  of  Electrical  Engineers  was  held 
Monday  evening  of  last  week  in  the  Electrical  Engineering 
Building  of  Case  School  of  Applied  Sciences,  following  an  in- 
formal dinner  at  the  Ratliskeller.  The  subject  for  the  evening 
was  "Transmission  and  Distribution  Systems  of  the  Cleveland 
Electric  Illuminating  Company,"  being  a  paper  presented  by 
Mr.  Wallau.  Both  direct  and  alternating  currents  are  produced 
at  the  central  station.  Direct  current  is  furnished  to  the  terri- 
tory adjacent  to  the  station  on  Canal  Street.  A  sub-station  on 
Seventeenth  Street  is  equipped  with  rotary  converters  and  trans- 
formers, to  enable  the  company  to  furnish  direct  current  at  the 
proper  potential  to  patrons. 

Mr.  Wallau  said  that  there  should  always  be  spare  cables  in- 
stalled to  take  the  place  of  any  that  may  break  down,  so  that 
there  may  be  no  interruption  of  the  service.  Rotary  condensers 
(over-excited  synchronous  motors),  he  said,  had  been  installed 
on  the  premises  of  some  patrons  where  the  amount  of  service 
warranted,  and  others  are  installed  in  the  sub-stations.  The 
condensers  should  always  be  located  in  the  vicinity  where  low 
power  factor  is  the  rule. 

Three-phase  feeders  are  used  for  the  lighting  circuits,  so 
that  energy  may  be  supplied  to  small  motors. 

Mr.  Lewis,  who  opened  the  discussion,  described  a  number  of 
other  interesting  points  in  connection  with  this  system.  His 
remarks  were  really  an  elaboration  of  the  matter  brought  out 
in  the  paper.  He  has  been  associated  with  the  author  in  the 
engineering  work  of  the  company. 

Mr.  Ricker  referred  to  the  question  of  grounding  the  neutral, 
which  had  been  brought  up,  and  gave  an  account  of  experiences 
that  had  come  under  his  observation.  A  superintendent  of  a 
large  plant  in  the  East  considers  the  importance  of  the  neutral 
ground  rather  doubtful,  he  said.  Breakdowns  and  interruptions 
of   service  are  likely  to  result.     Speaking  of  the  use  of  an 


auxiliary  discharge-gap,  Mr.  Ricker  said  that  it  has  been  known 
to  cause  oscillations  that  produce  very  high  momentary  volt- 
ages, the  result  of  which  is  sometimes  a  discharge  from  an 
unexpected  point. 

In  replying  to  some  of  the  questions  asked,  Mr.  Wallau  said 
that  the  neutral  was  grounded  in  the  first  place  as  a  means  of 
safety  to  the  men.  While  the  grounding  has  led  to  some  trouble 
with  return  currents  over  the  wires,  it  has  also  resulted  in 
smooth  working  of  the  automatic  circuit  breakers.  The  static 
dischargers  consist  of  three  23-volt  lightning  arresters  con- 
nected in  series  and  connected  with  the  ground  with  slight  re- 
sistance, about  61/2  ohms,  current  capacity,  500  amperes.  The 
resistors  consist  of  concrete  blocks  with  metal  strips  set  in 
and  connected  in  multiple  between  the  neutral  point  and  the 
ground. 

The  low  power-factor  of  the  system,  he  said,  is  due  to  the 
large  number  of  induction  motors.  Often  motor  salesmen  sell 
motors  of  too  high  a  rating,  and  such  machines  demand  an 
excess  of  wattless  current. 

Motor-generator  sets  can  not  be  installed  on  the  premises  of 
patrons,  because  of  the  attention  they  require.  In  the  sub- 
stations the  rotary  condensers  increase  the  power-factor  very 
materially.  Some  of  the  condensers  used  were  designed  espe- 
cially for  the  company,  while  others  are  not  of  special  desig^n. 

Lightning  arresters  are  installed  on  poles  where  the  lines  are 
connected  to  the  underground  cables,  in  order  to  prevent  light- 
ning disturbance  from  entering  the  cables  at  all.  He  believes 
this  a  better  plan  than  having  the  arresters  at  the  sub-stations. 
Since  railway  tracks  were  well  bonded  and  the  lighting  lines  ar- 
ranged so  that  the  cables  were  positive  to  the  rails,  there  has 
been  little  variation  in  the  potential  from  that  cause. 


American  Copper   Production. 

The  U.  S.  Geological  Survey  has  just  given  out  some  inter- 
esting figures  as  to  copper  production  in  this  country  in  1906. 
They  are  summarized  below : 

Production  of  copper: 

Smelter    output pounds..  917.805,683 

\'alue  of  domestic  production  of  copper....  $>77. 595.888 

Mine    production pounds..  9:6,971,387 

Klectric     do      ..648.614,592 

Lake    do     ..205,608,382 

Casting    do      . .   33.459.4'3 

Total:  

Domestic    pounds..  887.683,387 

Domestic  and  foreign do     ..  1,079,053.409 

Total   ore  treated short  tons. .  19,743.000 

.'Xvera^  yield  of  copper per  cent..  a.15 

Copper  ore  treated short  tons..  18,000,000 

Average  yield  of  copper per  cent..  a.50 

Imports,   in  teims  of  refined  copper,  .pounds. .  315,402.841 

Exports,  in  terms  of  refined  copper —     do     ..  446,750,711 

Consumption: 

Electrical    purposes    pounds.  .340.000,000 

Brass   manufacture    do     ..210,000.000 

Copper  sheets,  etc do     ..  35,000,000 

Castings,   etc do     ..100,000,000 

Total pounds. .  685,000,000 

Prices  of  refined  copper: 

Electrolytic   cents  per  pound. .  19-30 

Lake    do         do       ..  19.55 

Castings     do         do       ..  19.10 

World's  production pounds..  1.596.973,700 

The  bulk  of  tne  copper  of  domestic  origin  turned  out  by 
the  smelters  in  1906  was  derived  from  approximately  19,743,000 
toni  of  ore.  This  tonnage  represents  the  quantity  of  ere  which 
reached  the  copper  smelters  during  the  year  either  directly  in 
smelting  ore  or  indirectly — for  example,  in  the  form  of  con- 
centrates— and  it  includes  a  considerable  quantity  of  ore  which 
was  not  mined  expressly  for  its  copper  content.  Ores  in 
which  the  copper  is  of  subordinate  importance  comprise  dry 
or  siliceous  gold  and  silver  ores,  lead  ores  carr>-ing  sufficient 
copper  to  make  its  recovery  profitable,  cupriferous  zinc  and 
pyritic  sulphur  ores  the  "cinders"  of  which  are  subsequently 
smelted  for  copper,  and  ores  mechanically  concentrated  for 
values  other  than  copper.  Ores  of  this  class  can  not  be 
separated  sharply  from  distinctly  copper  ores,  and  the  figures 
representing  their  quantity  (1.700.000  tons)  are  only  approxi- 
mate. 

Of  the  total  ore  tonnage  appro.ximately  5,021,000  tons,  or 
about  26  per  cent,  were  of  sufficient  richness  or  of  so  favorable 
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metallurgical  character  as  to  be  smelted  without  concentration. 
The  remaining  14,722,000  tons  were  concentrating  ores,  from 
which  were  produced  2,985,000  tons  of  concentrates,  the  average 
concentration  being  slightly  under  5  into  I.  A  small  quantity 
of  copper  was  produced  without  the  mining  of  any  ore  by  the 
treatment  of  mine  waters,  and  included  with  the  concentrating 
ores  is  a  small  tonnage  extracted  by  leaching  processes.  In 
both  cases  the  copper  was  recovered  from  solution  by  replace- 
ment of  scrap  iron,  and  the  resulting  "precipitate,"  or  cement 
copper,  which  may  be  regarded  as  a  high-grade  concentrate, 
went  into  the  smelters. 


Luncheon  to  Mr.  Arthur  WilHams. 


At  the  Engineers'  Club,  New  York  City,  on  Dec.  18,  a 
luncheon  was  given  to  Mr.  Arthur  Williams,  chief  inspector  of 
the  New  York  Edison  Company,  by  his  colleagues  on  the 
board  of  the  American  Museum  of  Safety  Devices  and  In- 
dustrial Hygiene,  in  recognition  of  the  decoration  of  Oficier 
de  ITnstruction  Publique  conferred  upon  him  by  the  French 
government.  Mr.  Williams,  who  is  a  past  president  of  the 
National  Electric  Light  Association  and  of  the  New  York 
Electrical  Society,  was  actively  connected  with  the  preparation 
of  the  "public  welfare"  exhibit  made  by  his  company  at  the 
Milan  Exposition  with  great  eclat  and  afterwards  transferred 
to  Paris,  where  it  again  attracted  considerable  attention.  He 
has  also  taken  an  active  and  sympathetic  part  in  the  creation 
of  the  new  Museum  as  an  agency  for  the  protection  of  the 
life  and  limb  of  the  great  American  army  of  industrialists. 

The  luncheon  was  given  in  the  banquet  hall  of  the  club,  and 
while  brief  was  a  most  enjoyable  affair.  No  fewer  than  60 
attended,  including  Messrs.  R.  W.  Gilder  and  R.  U.  Johnson, 
of  the  Century  Magacine;  S..  E.  Moffett  of  Collier's  Weekly: 
Walter  C.  Kerr,  a  trustee  of  Cornell  University;  Prof.  F.  R. 
Hutton,  of  Columbia  University;  Dr.  A.  C.  Bumpus,  of  the 
American  Museum  of  Natural  History ;  Rev.  Percy  S.  Grant ; 
H.  G.  Stott,  president  American  Institute  of  Electrical  Engi- 
neers ;  Dudley  Farrand,  president  National  Electric  Light 
Association.  All  the  electrical  interests  were  represented,  in- 
cluding a  number  of  Mr.  Williams'  associates  headed  by  Messrs. 
N.  F.  Brady  and  T.  E.  Murray.  The  technical  press  was  also 
out  in  force.  Dr.  W.  M.  Habirshaw  was  present  wath  several 
other  personal  friends  of  the  guest,  and  Mr.  G.  H.  Guy  appeared 
for  the  New  York  F'ectrical  Society. 

The  following  exercises  were  presided  over  by  Mr.  T.  C. 
Martin,  and  the  presentation  of  the  order  was  made  by  Dr. 
W.  H.  Tolman,  on  behalf  of  the  French  Republic.  Brief  but 
admirable  speeches  were  made  by  Dr.  Josiah  Strong,  president 
of  the  Museum,  and  Mr.  John  W.  Lieb,  Jr.,  who  gave  a  most 
interesting  account  of  the  insurance  work  of  the  New  York 
Edison  Company  on  behalf  of  its  employees.  Mr.  Martin 
?nnounci;d  that  the  Travelers'  Insurance  Company,  of  Hartford, 
had  taken  a  large  space  in  the  Museum  which  is  soon  to  be 
opened  to  the  public,  this  space  to  be  called  the  "Industrial 
Chamber  of  Horrors,"  including  examples  of  defective  apparatus 
and  appliances  that  have  actually  caused  loss  of  life  and  limb. 
The  Holophanc  Company  has  also  equipped  the  Museum 
gratuitously  with  its  globes  and  reflectors  and  laid  out  a  lighting 
scheme  in  consultation  with  the  consulting  engineer.  An  appeal 
was  made  at  the  close  of  the  luncheon  for  a  small  equipment 
of  tools  for  the  museum  shop  or  laboratory,  similar  to  that  in 
the  Munich  Museum.  Copies  of  the  gold  medal  founded  in  the 
new  Museum  by  the  Scientific  American  were  circulated  for 
inspection. 


Satisfactory  Report  on  Westinghouse  Electric. 

Haskins  &  Sells,  certified  public  accountants,  in  compliance 
with  the  request  of  the  receivers  have  made  an  audit  of  the 
books  and  accounts  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  which  was  made  public  after  the  meeting 
of  the  creditors,  last  week.     The  consolidated  and  condensed 


statement  of  income  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  and  subsidiary  manufacturing  companies 
in  the  United  States,  shows  a  balance  available  for  the  payment 
of  interest  and  dividends  for  the  seven  fiscal  years  ended 
March  31,  1907,  and  for  the  seven  months  ended  Oct.  31,  1907, 
as  follows : 


Oct.  31,  1907. 

Sales     $25,265,322 

Cost    of    sales I9.334,540 


Net    earnings     $2,930,782 

Other    income     869,833 


Total    income    $3,800,615 

Inventory  adjustments,  etc.         717,393 


Net      income      applicable 

to   int.    and   div  ds $3,083,222 


Total  for 

7  years  and 

7  mos.  ended 

Oct.  31,  1907. 

$181,723,643 

154,411,675 

$^7.31 


$28,688,936 


Average  per 
annum  for 
7  years  and 
7  mos.  ended 
Oct.  31,  1907. 
$23,963,557 
20,361,979 


$3, 

,601 
702 

•fil 

$4 

.304,294 
521,137 

$3,783,137 


The  credits  made  to  the  company's  surplus  account  during  the 
seven  years  and  seven  months  ended  Oct.  31,  1907,  which  are  not 
included  in  the  statement  of  earning  and  expenses,  because 
they  cannot  be  considered  as  income  applicable  to  the  payment 
of  interest  and  dividends,  being  of  an  extraordinary  and 
unusual  nature  and  not  dependent  upon  the  regular  operations 
of  the  business,  arc  as  follows : 

Premium  on  capital  stoclc  sold  during  the  period $5,884,150 

Profit  on  stocks  and  bonds  sold  during  the  period 1,465,890 

Profit  on   real   estate  sold 84,200 

Profit  on  exchange   of   assenting  capital   stock  for  non-assenting 

capital  stock  under  terms  of  reorganization  of  1892 2,357 

Unclaimed     dividends     1 26 

Profit    through    adjustment    of    Sawyer-Man    Electric    Company 

accounts  previously  charged  off  (prior  to  the  year  1901) 143,987 

Miscellaneous     67,5 16 


.290,177 
981,056 

897,876 

45.535 


Total     $7,648,247 

The  charges  made  by  the  company  against  its  surplus  account 
for  items  of  an  extraordinary  nature,  which  were  not  applicable 
to  the  income,  prior  to  determining  the  amount  available  for 
interest  and  dividends,  and  which  are  not  included  in  the 
income  statement,  have  been  as  follows : 

Interest $6,682,4 1 4 

Dividends    on    stock 14,384,632 

Depreciation  of  sundry  stocks  and  bonds,  consisting  principally 
of  stock  of  Consolidated  Electric  Light  Company,  U.  S.  Elec- 
tric Lichting  Company,  Multiphase  Motor  Company,  Electro 
Magnetic  fraction  Company  and  Manhattan  General  Con- 
struction   Company    

Amount  charged  oil  in  connection  with  closing  up  the  Walker 
Company    matters    

Special  charges  for  depreciation  in  addition  to  those  included 
in   the   operating  expenses 

Premiums  and  commissions  on  debenture  certificates  purchased. 

Amount  paid  Westinghouse  Glass  Company  for  purchase  of 
lease  ot   property  required  by  Allegheny   Foundry 

Fire  lose,  Chicago  slock 

State  tax  on  increase  of  capital  stock 

N.  Y.  Stock  Exchange  fee  for  increase  capital  stock 

Services  of  Trust  Companv  in  connection  with  capital  stock 
Consolidated    Electric   Lighting  Company 

Cost  of  moving  lamp  factory  from  Pittsburg  to  New  York.... 

Devising   and    installing   accounting   system 

Commissions  on  issues  of  capital  ooligations 

Legal  services  and  expenses  in  connection  with  the  issue  of 
capital    obligations    

Discount  on   ten-year  collateral   notes 

Discount   on    convertible  bonds   charged   off 

.\mount  paid  Geo.  Westinghouse  for  payments  made  in  the  in- 
terest of  the  company  to  various  omccrs.  engineers  and  other 
employees  of  Electric  Company,  in  addition  to  their  regular 
salaries  paid  by  the  company  during  last  10  or  12  years 400.000 

Miscellaneous     45.058 

Total    $26,091,079 

The  increase  in  the  surplus  account  of  the  Westinghouse 
Electric  &  Manufacturing  Company  and  subsidiary  manufactur- 
ing companies  in  the  United  States  during  the  seven  years  and 
seven  months  ended  Oct.  31,  1907,  has  amounted  to  $10,246,104, 
as  follows: 

Net  income  available  for  interest  anO  dividends $28,688,936 

Other  profit  and  loss  credits 7,648,247 

Total    credits    $3«.337.<83 

Charges  made  agaiist  surplus  account 26,091,079 

Balance,  being  the  increase  in  the  surplus  account $10,246,104 

The  creditors  and  stockholders  of  the  Westinghouse  Electric 

&   Manufacturing   Company   who   have   been   working   out   the 

details  of  the  plan   for   raising  new  capital   and  restoring  the 

comp.Tny  to  its  stockholders,  after  a  long  conference  last  week 

.Timounccd    the   organization    of   a   committee   of   creditors,   of 

which   James    N.   Jarvie,    representing   the    National    Bank    of 

Commerce  and  other  financial  institutions,  was  made  chairman. 


14.418 
202,703 
158,333 
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The ,  coniiiiittce  comprises  Richard  Dclafield,  president  of  the 
National  Park  Bank;  James  N.  Jarvie,  representing  the  National 
Bank  of  Commerce  and  other  financial  institutions;  Albert  H. 
VViggin,  vice-president  Chase  National  Bank;  F.  H.  Skelding, 
president  of  the  First  National  Bank  of  Pittsburg;  Charles  A. 
Moore,  of  Manning,  Maxwell  &  Moore;  Neal  Rantoul,  of  F.  S. 
Moselcy  &  Company,  of  Boston.  A  seventh  member  residing 
in  Chicago  is  to  be  added. 


can  be  lengthened  very  materially  without  increasing  the  height 
of  the  towers. 


Electrical   Energy  from  Wind  Power. 

According  to  U.  S.  Consul-General  Richard  Guenther,  of 
Frankfort,  in  Germany  wind  motors  as  power  generators  for 
use  in  agricultural  and  industrial  pursuits  are  rarely  met  with, 
but  in  Denmark  their  use  has  increased  very  greatly.  The 
consul-general  continues:  Since  1897  the  Danish  Government 
has  contributed  about  $28,000  for  equipments  and  has  even  lately 
erected  an  experimental  station  at  Askoc.  A  technical  writer 
describes  these  experiments,  which  were  made  on  the  initiative 
of  the  Danish  government,  and  also  some  of  the  electric  works 
in  Denmark  which  generate  electricity  by  means  of  wind  motors. 
According  to  his  statements,  motors  with  four  wings  have  given 
the  best  results,  as  a  smaller  number  of  wings  does  not  fully 
utilize  the  wind  power,  while  a  larger  number  acts  detrimentally 
upon  the  wind  current  between  the  wings. 

If  a  medium  large  wind  motor  is  used  with  a  wing  surface 
of  about  48  sq.  meters  (i  sq.  meter  equals  10.764  sq.  ft),  8 
horse-power  is  obtained  at  a  wind  velocity  of  6  meters  per  sec- 
ond (f  meter  equals  3.28  ft.).  At  a  velocity  of  8  meters  the 
horse-power  is  more  than  doubled.  A  wind  with  a  velocity  of 
8  meters  per  second  is  no  rarity.  The  weather  reports  classify 
it  as  No.  3,  while  the  highest  wind  velocity  is  No.  12.  Since 
1903  there  has  been  in  existence  the  Danish  Electricity  Com- 
pany, as  a  result  of  whose  agitation  30  larger  and  smaller  wind- 
power  electrical  equipments  are  in  operation  in  Denmark. 


CURRENT  NEWS  AND  NOTES. 


CHILEAN  WIRELESS.— The  German  Wireless  Telegraph 
Company  is  negotiating  with  the  Chilean  government  for  the 
establishment  of  a  wireless  telegraph  system  required  to  con- 
nect Valparaiso  and   Punta  Arenas. 


XORTHIVESTERN  ELECTRICAL  ASSOCIATIOM.—Thh 
body  will  hold  its  next  annual  meeting  at  the  Hotel  Pfister, 
Milwaukee,  in  the  club  room,  on  Jan.  15  and  16.  Mr.  R.  X. 
Kimball,  of  Kenosha,  Wis.,  is  the  secretary  and  treasurer. 


LORD  KELVIN'S  REMAINS  IN  WESTMINSTER.— In  a 

'  London  dispatch  it  is  stated  that  the  body  of  Lord  Kelvin  has 

been    interred    in   the   nave   of   Westminster   Abbey,   upon    the 

petition  of   the  Royal   Society.     Other  great   leaders   in  science 

now  lying  there  are  Xewton,  Herschcl  and  Darwin. 


TELEPHONY  IN  CUBA.—Ai  Havana,  on  Dec.  18,  Fer- 
nandez de  Castro,  president  of  the  Agrarian  League,  presented 
to  Governor  Magoon,  on  behalf  of  the  league,  a  petition  re- 
questing the  modification  of  the  existing  telephone  lavif,  so  as 
ultimately  to  end  the  present  telephone  monopolies,  which,  the 
petition  says,  confine  the  telephone  services  within  the  boun- 
daries of  their  respective  municipalities.  The  league  asks  that 
unrestricted  telephonic  communication  throughout  the  island  be 
permitted  and  that  all  private  lines  be  free  from  taxation. 


WIRELESS  IN  THE  /IRMF.— Wireless  telegraph  experts 
at  the  U.  S.  Army  station  at  Fort  Omaha  have,  according  to  a 
dispatch  from  Omaha,  made  discoveries  in  the  wireless  field 
which  permit  of  comparatively  long  distance  telegraphing  from 
very  short  lowers.  Among  the  possibilities  of  the  new  system 
is  telegraphing  to  and  between  moving  trains.  On  Dec.  iS 
messages  were  sent  over  a  distance  of  20  miles  by  using  towers 
less   than   20  ft.  in   height.     The  experts   believe   this   distance 


McClLL  UNIVERSITY.— \i  is  noted  from  Montreal, 
Canada,  that  the  appeal  for  a  $1,000,000  endowment  fund  for 
McGill  University,  to  be  subscribed  by  the  citizens  of  Montreal, 
has  been  lost  sight  of  in  the  trying  circumstances  through 
which  the  university  has  passed,  in  consequence  of  the  burning 
of  the  Engineering  and  Medical  buildings.  This  fact  was 
brought  out  at  the  last  meeting  of  McGill  Corporation  when  the 
annual  report  was  submitted.  According  to  the  report  $1,000,000 
would  now  no  more  than  make  good  the  actual  loss 
sustained  in  consequence  of  the  fines,  and  another  $1,000,000 
is  required  to  pr  ivide  sufficient  revenue  to  balance  the  existing 
deficits.  With  regard  to  the  financial  aspect  of  the  two  fires, 
the  sums  received  from  the  insurance  companies  aggregated 
$636,000,  while  the  cost  of  the  new  Engineering  building  alone, 
with  an  additional  story  on  the  Workman  building  adjoining, 
and  the  demolition  of  the  burned  structure,  is  estimated  at 
$512,000,  without  equipment. 


NEW  YORK  STREET  CARS.—T)nc  fact  that  New  York 
City  is  very  badly  in  need  of  more  electric  street  cars  on  the 
tracks  is  clearly  brought  out  by  the  report  made  to  the  Public 
Service  Commission  by  Mr.  A.  W.  McLimont,  electrical 
engineer,  working  in  conjunction  with  Mr.  Bion  J.  Arnold, 
retained  as  consulting  expert.  An  investigation  has  been  made 
of  the  power  houses,  barns  and  i6qo  of  the  1900  cars.  Of  the 
cars  examined,  105  were  filthy,  401  had  fiat  wheels,  786  rattled 
noticeably,  249  were  without  headlamps,  102  with  broken  glass, 
1006  with  noise  from  the  gears.  Mr.  McLimont  says:  "My 
investigation  of  this  property  leads  to  the  conclusion  that  the 
rolling  stock  equipment,  car  house  repair  facilities  and  lack 
of  an  effective  system  of  repair,  maintenance  and  repair  de- 
partments are  responsible  for  the  undesirable  service  being  given 
by  the  companies,  inasmuch  as  the  rolling  stock  aflfects  it." 


NEW  YORK  TROLLEY  ACCIDENTS.— Du.ing  September. 
October  and  November  the  street  cars,  elevated,  steam  and 
subway  trains  in  the  city  of  Xew  York  have  killed  155  persons 
and  have  seriously  injured  500  more.  These  ligures  arc  com- 
piled from  the  reports  filed  with  the  Public  Service  Commission 
by  the  traction  and  railroad  companies  themselves.  Prior  to  the 
inauguration  by  the  Public  Service  Commission  of  its  system 
of  accident  reports  there  was  no  adequate  way  of  determining 
the  number  of  people  killed  yearly  within  the  city  limits  by  the 
traction  companies.  The  exact  figures  compiliKl  from  the  re- 
ports would  indicate  that  there  have  been  between  600  and  700 
persons  killed  every  year,  and  that  at  least  2000  people  have  been 
maimed  annually.  It  is  needless  to  say  that  a  large  part  of 
this  is  due  to  causes  utterly  beyond  the  control  of  the  com- 
panies. The  number  of  employees  injured  fell  from  603  in 
October  to  150  in  Xovember,  showing  what  can  be  done  by  the 
exercise  of  more  care  on  the  part  of  the  individual. 


OCEAN  WIRELESS. — A  special  dispatch  from  Copenhagen 
of  Dec.  18  says  that  Prof.  Valdimar  Poulson.  inventor  of  the 
undamped  or  continuous  system  of  wireless  communication,  has 
maintained  steadily  wireless  telephonic  connection  between  his 
station  at  Lyngby,  near  Copenhagen,  and  tlie  Weissensee  station 
at  Berlin.  The  distance  between  the  two  points  is  over  240 
miles,  but  it  stated  that  the  messages  were  transmitted  with 
clearness  and  accuracy.  "I  shall  open  a  wireless  telephone  ser- 
vice to  America,  via  Ireland,  in  February,"  said  Prof.  Poulson, 
"a  service  that  will  be  open  for  the  use  of  the  public."  The 
professor  has  officially  notified  the  American  Legation  that  he 
intended  to  establish  a  transatlantic  wireless  telephone  service. 
A  recent  dispatch  from  Berlin  said  that  a  German  company  had 
been  telephoning  wirelessly  from  Nauen  to  various  places  in 
Germany  50  to  60  miles  distant,  and  that  the  conversations  had 
been  conducted  with  clearness  and  precision.  .\  London  dis- 
patch, dated  Dec.  20,  states  that  the  German  Ministry  of  War 
lias  bought  the  rights  of  Poulson's  wireless  telephone. 


December  28^  1907. 


ELECTRICAL       WORLD. 


1239 


TOKIO    TROLLEYS.— The   municipality   of    Tokio,   Japan, 
bought  the  local  street  railway  system  last  week. 


TELEGRAPH  TO  LHASSA.~Tht  Chinese  government  has 
sanctioned  the  construction  of  a  telegraph  line  into  Lhassa,  the 
capital  of  Tibet,  and  the  residence  of  the  Dalai  Lama,  the  su- 
preme head  of  the  Lamaist  hierarchj'.  This  innovation  was 
recommended  by  the  Chinese  resident  at  Lhassa,  who,  since  the 
advent  of  the  British  expedition  of  1904,  has  been  working  for 
the  enlightenment  of  the  Tibetans. 


ELECTRIC  EXAMINATIONS.— The  V.  S.  Civil  Service 
Commission,  Washington,  D.  C,  will  conduct  examinations  in 
January  for  electrician  and  "lampist"  at  the  St.  Louis  Custom 
House,  salary,  $1,000;  electrical  assistant,  U.  S.  Signal  Service 
at  large,  $900;  mechanical  and  electrical  draftsman,  one  at 
$1,200  and  one  at  $1,500  in  the  office  of  chief  of  ordnance, 
U.  S.  War  Department,  and  first-class  steam  engineer,  custodian 
service,  Omaha,  Neb.,  $1,200,  and  for  similar  vacancies  as  they 
occur,  from  $1,200  to  $1,600. 


UNDER  THE  HUDSON.— E\ectnc  cars  are  now  running 
under  the  Hudson  River,  between  New  York  City  and  Hoboken, 
in  the  McAdoo  tunnels  or  tubes.  The  cars  will  be  run  through 
the  tubes  for  the  next  two  weeks  merely  as  a  test  of  the 
electric  system,  signal  scheme,  and  general  control.  The  plan 
will  also  make  certain  whether  any  additional  bracing  is  needed 
in  the  tubes  themselves,  although  Chief  Engineer  Charles  Jacobs 
is  certain  that  there  will  be  no  difficulty  of  this  sort.  The  cars, 
of  a  special  model  designed  for  the  tunnel  service,  have  already 
been  tested  on  the  lines  of  the  Manhattan  Elevated  system  and 
found  satisfactory. 


.N.  E.  L.  A.  BULLETIN— The  December  issue  of  the 
Bulletin  of  the  National  Electric  Light  Association  contains 
in  addition  to  Association  notes  and  the  "Question  Box,"  an 
article  by  Mr.  F.  H.  Plaice  on  "Day  Service  in  Small  Towns" 
and  another  by  Mr.  L.  B.  Marks  on  "The  Place  of  Illuminating 
Engineering  in  Central  Station  Practice."  A  note  signed  by 
Mr.  W.  H.  Blood,  Jr.,  points  out  the  uses  of  the  Bulletin,  and 
another,  by  Mr.  Paul  Lupke,  suggests  the  publication  therein 
for  discussion  a  paper  each  month  similar  to  those  presented 
before  the  annual  convention.  Mr.  Blood  also,  in  a  letter  to 
the  membership,  asks  for  certain  data  on  insurance  policy 
forms. 


THE  MINNEAPOLIS  SITUATION.— The  value  of  the 
Minneapolis  General  Electric  Company's  local  property  is 
$4,937,712,  as  estimated  by  D.  C.  and  William  B.  Jackson,  and 
city  engineer  Rinker.  For  nearly  a  year  there  has  been  a  dis- 
pute between  the  company  and  the  city  as  to  reasonable  rates 
for  service.  The  company  seeks  a  definite  franchise  which  will 
enable  it  to  finance  its  operations.  It  asks  a  rate  schedule  that 
will  pay  a  fair  return  upon  the  investment.  The  city  wants  the 
rate-making  power  surrendered  to  it  by  the  company,  and  the 
lowest  schedule  of  ratcc.  There  has  been  much  discussion  of 
rates,  which  is  far  from  being  settled,  but  there  is  a  general 
feeling  now  more  favorable  to  the  company. 


PUBLIC  SERVICE  LAlV.—h  is  stated  from  Albany  that 
the  governor  is  generally  satisfied  with  the  working  of  the  Pub- 
lic Service  Commission  law,  and  believes  that  it  will  meet  any 
condition  that  may  arise.  But  there  are  a  few  passages  where 
the  change  of  a  word  or  a  sentence  is  needed  to  clarify  the 
meaning.  It  will  also  be  necessary  to  change  ccrlain  portions 
in  regard  to  the  supervision  of  lighting  companies  to  make  the 
procedure  conform  to  that  which  prevails  in  dealing  with  the 
railroads.  As  to  enlarging  the  commission's  work  by  including 
telephone  and  telegraph  companies,  Governor  Hughes  will  have 
something  to  say  after  further  consideration.  There  is  no  doiibl 
that  the  law  is  susceptible  of  great  improvement. 


CAR  LIGHTING. — The  next  monthly  meeting  of  the  Ameri- 
can Society  of  Mechanical  Engineers  will  be  held  Tuesday 
evening,  Jan.  14,  in  assembly  room  No.  i  of  the  Engineering 
Societies  Building,  at  29  West  Thirty-Ninth  Street,  New  York. 
The  subject  will  be  "Car  Lighting,"  the  presentation  being  made 
by  Mr.  R.  M.  Dixon,  president  of  the  Safety  Car  Heating  & 
Lighting  Company,  and  will  treat  of  the  general  subject  of  light- 
ing of  trains,  showing  the  relative  economies  in  the  several  sys- 
tems, electric  and  gas.  There  will  be  in  operation  exhibits  of  differ- 
ent methods,  such  as  the  Pintsch  mantle,  the  vapor  mantle  sys- 
tem, a  new  acetylene  system,  and  several  varieties  of  axle  light- 
ing by  electricity,  with  their  regulating  and  governing 
mechanism. 


FRENCH  LIGHTING  DEVELOPMENT.— According  to 
L'Elcctricien  there  were  in  France,  on  Jan.  1, 1906,  no  fewer  than 
1413  electrical  generating  stations,  supplying  2912  localities, 
whereas  the  total  number  of  gas  works  in  France  at  the  same 
date  was  only  824,  serving  1209  different  localities.  Four  out  of 
the  87  departments  contained  over  100  places  with  a  supply 
of  electricity,  viz.,  Aude,  176;  Isere,  166;  Doubs,  103,  and 
Herault,  100.  The  department  of  Isere  had  the  largest  number 
of  generating  stations,  60  in  all ;  and  the  Basses  Pyrenees  comes 
next  with  43,  due  to  the  presence  of  water  powers.  More  than 
two-thirds  of  all  the  works  generate  their  electrical  energy  by 
hydraulic  power,  either  alone  or  in  conjunction  with  steam  or 
gas  engines,  but  831  works  have  only  water  power.  In  942 
plants,  the  current  generated  is  continuous,  while  256  generate 
three-phase  current,  and  157  produce  single-phase  alternating 
current. 


LIGHTING  IN  PARIS.— From  time  to  time  the  shifting 
negotiations  as  to  new  plans  for  lighting  Paris  have  been  noted 
in  these  columns.  The  terms  of  the  concession  for  the  future 
supply  of  electricity  in  the  city  of  Paris,  drawn  by  the  Municipal 
Council,  have  now,  according  to  the  Journal  de  Debats.  been 
approved  by  a  decree  of  the  president  of  the  requblic.  The 
period  from  Nov.  I  of  the  present  year  until  Dec.  31,  1913, 
will  be  one  of  transition.  The  committee  of  the  companies 
which  have  the  sectional  monopolies  (sccteur  or  district  sys- 
tems) will  furnish  the  entire  public  and  private  supply  energy 
at  a  fixed  price.  In  the  first  six  months  the  concessionaires, 
after  approval  of  their  agreement,  will  have  to  form  a  company, 
with  a  capital  of  $10,000,000,  which  will  assume  the  name  of 
tlie  Compagnie  Parisienne  de  Distribution  d'Electricite.  The 
concession  will  begin  on  Jan.  i,  1914,  and  terminate  on  June  30, 
1940,  with  rights  of  reentry  on  the  part  of  the  city  at  any  date 
after  June  30,  1924,  on  certain  fixed  terms. 


ELECTRICITY  IN  TURKEY.— U.  S.  Special  Agent  W.  A. 
Graham  Clark  says  of  conditions  in  Turkey :  "Trade  in  Turkey 
suffers  from  several  restrictions.  In  sending  telegrams,  for 
instance,  every  sentence  has  to  be  studied  by  the  censor  at 
Constantinople,  and  no  message  is  allowed  in  cipher.  Even 
consuls  cannot  use  codes  except  when  telegraphing  direct  to 
their  governments  or  to  their  embassy  at  Constantinople.  The 
cost  is  doubled  by  having  to  be  sent  first  to  Constantinople  and 
then  forwarded,  and  of  course  the  normal  cost  is  greatly  in- 
creased by  the  prohibition  of  business  codes.  Electricity  is 
regarded  with  suspicion,  and  telephones  are  prohibited  through- 
out the  Ottoman  Empire.  In  ll.is  particular  they  are  far  behind 
the  Chinese,  whose  leading  merchants  in  the  large  cities  are  as 
familiar  with  the  telephone  as  the  merchant  in  the  United  States, 
and  use  it  almost  as  freely.  At  Constantinople  I  was  informed 
that  the  Sultan  had  just  authorized  one  telephone  line,  and  if 
this  is  so  it  will  doubtless  be  followed  by  others  within  a  short 
time.  Several  Turkish  cities  have  gas  works,  but  Dainascus  is 
the  first  city  in  the  empire  to  have  electric  light.  The  electric 
lamps  and  an  electric  street-car  system  were  only  started  in 
Damascus  in  the  early  part  of  this  year,  but  already  Beirut 
and  other  towns  have  obtained  authorizations  for  similar 
projects  " 
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RENSSELAER  POLYTECHNIC  INSTITUTE  announces 
that  it  has  inaugurated  courses  in  electrical  and  mechanical 
engineering,  leading  to  the  degrees  of  electrical  engineer  and 
mechanical  engineer.  The  recent  gift  of  one  million  dollars 
by  Mrs.  Russell  Sage  insures  laboratories  in  these  branches  of 
engineering  unsurpassed  by  those  of  any  school  in  this  country. 


NEW  N.  E.  L.  A.  MEMBERS.— The.  December  Bulletin 
of  the  National  Electric  Light  Association  gives  the  following 
list  of  new  applications  for  membership  during  November: 
Citizens'  Light,  Power  &  Water  Company,  Ketchikan,  Alaska ; 
Consumers'  Company,  Limited,  Coeur  d'Alene,  Idaho;  the  Elec- 
tric Company,  Huron,  S.  D. ;  Equitable  Electric  Light  Company, 
Lake  Geneva,  Wis. ;  Jefferson  Light,  Heat,  Power  &  Water 
Company,  Jefferson,  Iowa ;  Napa  Valley  Power  Company, 
Calistoga,  Cal. ;   Shore  Electric  Company,  Red  Bank,  N.  J. 


REGULATION  OF  WIRELESS.— .\i  Washington,  D.  C, 
on  December  18,  the  U.  S.  Senate  removed  the  injunction  of 
secrecy  from  the  treaty  now  pending  before  it  that  was  adopted 
by  the  nations  participating  in  the  convention  at  Berlin  on  Nov. 
3,  1906,  providing  certain  international  regulations  for  the 
operation  of  wireless  telegraphy.  Twenty-si.ic  nations  took  part 
ill  the  convention.  The  regulations  provide  for  the  use  of 
electric  waves  of  uniform  length  by  ships  and  shore  stations, 
the  publication  of  the  charges  for  wireless  telegrams  and  the 
establishment  of  an  international  bureau  for  the  settlement  of 
the  accounts  between  ships  and  stations. 


ELECTRIC  MOTOR  EQUIPMENT  IN  FOUNDRIES.— 
In  a  paper  presented  at  the  recent  New  York  meeting  of  the 
American  Society  of  Mechanical  Engineers,  Mr.  A.  D.  Williams 
outlined  the  important  advantages  of  electrical  distribution  of 
energy  for  foundries.  For  most  purposes  it  is  best  to  employ 
electric  motors  directly  for  the  work  to  be  performed.  There 
are  certain  advantages  in  using  compressed  air  for  moulding 
machines.  In  order  to  avoid  the  expense  of  and  loss  in 
long  air-lines,  it  is  desirable  to  install  small  motor-driven  air 
compressors.  The  disadvantageous  leakage  of  hydraulic  service 
systems  can  be  prevented  by  using  an  electrically  driven  pres- 
sure pump  and  employing  oil  as  the  pressure  fluid. 


RADIUM  CURES.— \Wnimg  to  a  London  paper  which 
recently  published  an  article  saying  that  the  hopes  the  doctors 
entertained  when  radium  was  first  discovered  had  received  no 
measure  of  fulfilment,  apart  from  some  action  on  skin  diseases. 
Sir  William  Ramsay  says :  "I  must  ask  you  to  give  publicity  to 
the  fact  that  the  rodent  ulcer,  a  terrible  disease  which  chiefly 
attacks  the  face,  can  be  cured  with  certainty  by  exposure  for 
a  few  minutes  at  intervals  to  rays  emitted  from  radium 
bromide."  In  this  connection  it  is  stated  that  the  authorities 
of  Middlesex  Hospital,  who  are  pursuing  investigations  as  to 
cancer,  are  extremely  well  satisfied  with  the  results  obtained 
by  radium  in  the  treatment  of  this  disease.  They  do  not  claim 
it  is  a  specific  in  all  cases,  but  say  the  percentages  of  successful 
treatments  is  notable. 


DIVIDED  RESPONSIBILITY.-Ut.  A.  H.  Smith,  vice- 
president  and  general  manager  of  the  New  York  Central  Rail- 
road, has  been  acquitted  of  manslaughter  in  connection  with 
the  wreck  of  the  electric  train  at  the  Woodlawn  curve,  and  the 
consequent  loss  of  life.  Justice  Kellogg  in  his  charge  analyzed 
the  testimony  and  said  he  did  not  believe  one  man  capable  of 
personally  supervising  such  a  system  as  the  New  York  Central. 
Some  of  his  powers,  said  the  justice,  had  to  be  delegated  to 
subordinates  and  to  hold  the  general  manager  guilty  of  criminal 
negligence  would  be  gross  injustice.  Justice  Kellogg  said  the 
technical  testimony  was  of  little  value  as  against  the  testimony 
of  practical  engineers.  "It  was  humanly  impossible,"  said  the 
justice,"  for  this  defendant  to  know  every  switch,  block  signal 
circuit  and  curve  of  the  system.  Of  necessity,  the  most  he  could 
do  was  to  provide  a  general  scheme  for  traffic  and  the  safety 


of  passengers.  He  must  delegate  some  duties  to  others.  I  take  , 
it  that  we  have  not  a  great  many  complaints  to  make  against 
the  railroads.  They  seem  to  serve  the  people  fairly  welL  But 
there  are  altogether  too  many  accidents  on  railways.  This  is 
unfortunate.  I  hope  that  the  general  officers  of  such  roads 
will  take  the  matter  in  hand.  I  think  this  case  has  brought 
about  good  results  in  that  it  has  brought  to  the  attention  of  the 
railway  officials  the  need  for  more  care,  especially  in  the  matter 
of  the  restrictions  of  speed." 


POWER  IN  THE  SIERRAS.— .\ccordins  to  advices  from 
Fresno,  Cal.,  Mr.  Frank  H.  Short  had  proceeded  to  Washing- 
ton to  present  to  the  department  of  agriculture  the  side  of  the 
case  of  the  mountain  power  plant  companies,  claiming  that 
unless  restricted  concessions  are  granted  covering  development 
work  in  the  Sierra  forest  reserves  power  development  com- 
panies now  nearing  completion  will  have  to  abandon  their 
projects.  Mr.  Short  intends  to  present  the  subject  in  such 
shape  as  to  bring  the  matter  up  for  Congress  for  helpful 
legislation.  Not  only  do  the  forestry  bureau  regulations  now 
require  that  the  permits  demand  a  charge  for  the  use  of  water, 
but  these  permits  are  subject  to  revocation  and  are  terminable 
in  40  years'  time.  Under  these  conditions  the  power  companies 
would  have  to  earn  an  added  amount  to  pay  the  charges  and 
to  obtain  returns  on  their  investments.  This  burden,  it  is 
represented,  would  ultimately,  fall  on  the  water  users  in  higher 
rates.  Mr.  Short  says :  "It  is  the  old  story  of  a  government 
attempting  to  lay  down  domestic  regulations  from  a  distance 
of  3000  miles.  The  government  does  not  understand  conditions 
here  and  it  must  be  enlightened.  Taxes  imposed  by  the  govern- 
ment on  power  plants  would  not  aid  the  county  one  whit  The 
money  would  go  to  Washington.  But  on  the  other  hand,  the 
companies  would  be  forced  to  raise  their  charges  for  electric 
energy  and  the  citizens  wold  have  to  pay  the  money."  Mr. 
Pinchot's  argument  as  government  forester  that  all  permits 
issued  should  be  terminable,  because  if  they  are  not,  there  is 
danger  that  the  government's  resources  will  gradually  be 
lessened,  might  hold  good  in  respect  to  coal  beds  or  forests, 
but  electric  power  is  permanent  and  the  fact  that  it  is  developed 
does  not  mean  that  there  will  be  any  less  electricity  available 
40  years  hence  than  there  is  to-day. 


TELEPHONE  TROUBLES.— In  connection  with  complaints 
made  against  the  Wisconsin  Telephone  Company  at  Milwaukee, 
some  interesting  data  have  been  collated  by  Mr.  W.  F.  Burgess, 
based  on  elaborate  tests.  His  opinion  is  that  the  troubles  arose 
chiefly  from  party  lines,  and  the  absence  of  correct  methods 
on  the  part  of  the  users.  He  suggested  as  a  remedy  that  a  time 
limit  be  placed  upon  the  conversations  over  such  'phones. 
While  he  was  assisting  in  an  investigation  of  the  Chicago 
company  last  year,  he  said  that  a  case  was  brought  before 
the  hearing  where  a  teacher  of  language  gave  half-hour  lessons 
over  the  'phone  to  her  pupils.  The  telephone  was  of  the  four- 
party  line  variety.  "One  of  the  chief  troubles  in  the  Milwaukee 
telephone  situation  is  that  office  men  hire  out  desk  room  in 
iheir  offices,  witu  use  of  the  telephone.  This  is  common  in  Mil- 
waukee, and  the  result  is  that  there  are  three  or  four  business 
men  in  one  office,  who  use  the  same  telephone.  The  outgoing 
calls  in  such  a  case  are  numerous,  and  a  person  trying  to  get 
connections  on  such  a  line,  will  find  it  always  busy.  People 
who  do  not  understand  the  situation,  blame  the  operator  and 
claim  that  she  wilfully  gives  them  the  busy  signal.  They 
then  begin  to  complain  and  say  that  the  operator  is  over- 
worked, and  that  she  has  too  many  telephones  to  care  for. 
The  truth  of  the  matter  is,  that  the  operator  has  an  easier  time 
of  it  when  she  can  get  the  party,  than  she  does  when  giving 
the  busy  signal.  First  she  is  required  to  test  the  line  and.  when 
she  is  informed  by  a  click,  that  the  line  is  in  use,  she  has  to 
plug  in  another  jack,  thus  doubling  the  usual  operations.  Is  it 
reasonable  to  expect  that  an  operator  will  do  more  than  is 
absolutely  necessary?  The  telephone,  which  is  so  much  used, 
should  have  a  double  track  system,  that  is,  a  line  for  incoming 
calls  and  another  for  outgoing  calls." 
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Southern   Water   Power   Developments. 

THE  comparatively  restricted  area  within  a  radius  of  a 
hundred  miles  about  the  City  of  Charlotte,  X.  C,  known 
as  the  "Piedmont  region,"  contains  more  than  half  the 
spindles  and  looms  of  the  South.  Within  this  fertile  belt  are  lo- 
cated 360  cotton  mills,  operating  4,744,458  spindles,  110,258  looms 
and  2717  knitting  machines.  In  the  past  decade  there  has  been  an 
increase  of  160  factories,  3,123,243  spindles  and  66,285  looms, 
due  largely  to  the  application  of  electric  drive. 

The  abundant  water  powers  for  which  this  region  is  noted 
are  now  in  a  fair  way  to  be  adequately  utilized  for  the  purpose 
of  driving  the  cotton  mills  of  the  district  by  electricity  in  place 
of  steam,  which  is  rapidly  being  superseded.  There  is  at  the 
present  time  more  electricity  used  in  the  section  about  Char- 
lotte for  driving  cotton  mills  than  in  New  England,  the  old- 
time  rival  of  the  Southern  spinning  mill  industry. 

It  is  no  longer  necessary  to  locate  mills  in  the  low  river 
bottoms  away  from  the  railroads  in  order  to  obtain  cheap 
water  power.  Electric  energy  is  transmitted  from  the  streams 
to  the  factories  which  have  been  built  on  convenient  sites  along 
the  railroads,  and  amid  healthful  surroundings.  Electricity 
was  first  introduced  into  cotton  mills  at  Columbia  and  at 
Anderson,  S.  C,  in  1894.  Now  out  of  a  total  of  300,<xx)  horse- 
power  used   by   the  cotton   mills   of   the    South,   more   than   a 


Statesville.  The  company  charges  $20  per  horse-power  per 
year  for  energy  used  II  hours  a  day,  si.x  days  a  week.  Steam 
power,  under  most  favorable  conditions,  costs  twice  as  much. 

The  Southern  Power  Company  already  has  in  operation  two 
large  electric  plants,  one  called  "Catawba"  is  rated  at  10,000 
horse-power  and  the  other  known  as  the  Great  Falls  Plant  has 
a  rated  output  of  40,000  horse-power.  The  company  is  now 
carrying  out  plans  for  the  development  of  200,000  horse-power. 
It  controls  nine  separate  sites  in  the  Piedmont  section,  where 
rapids  occur  between  the  head  waters  and  the  lowlands  over  a 
distance  of  no  miles  in  all,  and  with  an  aggregate  fall  of  nearly 
icoo  ft.  A  new  plant,  rated  at  40,000  horse-power,  is  building 
at  Rocky  Creek,  and  another,  rated  at  24,000  horse-power,  is 
building  at  Ninety-Nine  Island,  near  Spartanburg.  Similar  de- 
velopments are  planned  for  Harseford  Shoals,  Lookout  Shoals, 
Mountain  Island,  Lands  ford.  Fishing  Creek  and  Wateree. 

Of  the  different  power  sites,  controlled  by  the  company,  the 
one  known  as  the  "Great  Falls"  of  the  Catawba  River  offered 
the  best  opportunity  for  the  initial  development ;  so  the  work 
was  begun  here  first.  A  railroad  12  miles  in  length  was  built 
to  connect  the  Great  Falls  site  with  the  railway  centers  of  the 
state  and  to  furnish  transportation  facilities  for  material  of 
construction. 

Before  development,  the  Great  Falls  comprised  a  series  of 
falls  and  shoals  having  a  total  head  of  176  ft.  over  a  distance 


FIG.  I. — GENERAL  VIEW  OF  CE.NKKAT'K    K' 


third  is  in  the  form  of  electricity.  The  possibilities  for 
future  development  in  the  Piedmont  region,  according  to  the 
estimates  of  experts,  amount  to  an  aggregate  of  2,000,000 
horse-power. 

The  Southern  Power  Company,  one  of  the  first  corporations 
which  realized  the  value  of  the  unused  power  here,  came  into 
the  section  a  few  years  ago,  availed  itself  of  the  rights  of  the 
land  owner  to  use  water  flowing  through  his  lands,  bought  up 
land  along  the  banks  of  the  rivers,  built  dams,  made  reser- 
voirs, and  erected  plants  for  the  generation  of  electricity,  which 
it  distributes  over  hundreds  of  miles  of  transmission  lines  to 
the  factories  and  the  small  towns  throughout  the  region.  Elec- 
trical energy  is  now  distributed  to  Charlotte,  N.  C,  the  com- 
pany's headquarters,  from  the  Catawba  River,  18  miles  away, 
for  operating  street  railways  and  for  feeding  lamp  and  motor 
circuits.  Other  towns  in  the  vicinity  where  energy  from  the 
same  source  is  available  are  Concord,  Rock  Hill,  Kanapolis,  and 


of  8  miles,  for  the  full  utilization  of  which  three  separate  de- 
velopments will  be  required.  The  middle  one,  with  a  head  of 
72  ft.  and  receiving  the  run  off  from  a  drainage  area  of  4200 
sq.  miles,  is  known  as  the  Great  Falls  Station  and  has  just  been 
placed  ia  service.  It  is  located  on  one  side  of  an  island,  know^n 
as  Mountain  Island.  A  low  spillway  dam  was  erected  across 
the  river  at  the  head  of  the  island  to  deflect  the  entire  volume 
of  the  river  into  the  western  channel.  Across  the  western 
channel  near  the  foot  of  the  island  is  built  a  30-ft.  spillway 
dam,  this  dam  deflecting  the  water  into  an  almost  natural  canal 
which  carries  it  about  1%  miles,  at  which  point  is  located  an 
enormous  retaining  wall  across  the  natural  valley.  Btiilt  into 
this  retaining  wall  are  eight  5200-hp  hydraulic  turbines  of  the 
twin  horizontal  type,  enclosed  in  steel  cases  15  ft.  in  diameter 
by  19  ft.  long.  Two  of  the  waterwheels  were  built  by  the 
Holyoke  Machine  Company  and  the  other  six  were  bnilt  by 
the  Allis-Chalmers  Company.     Steel   feeder  pipes  of  7/i(i  in. 
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plale  are  encased  in  the  retaining  wall,  these  feeder  pipes 
being  elliptical  in  form  at  the  intake;  dimensions,  16  ft.  x  18  ft., 
gradually  narrowing  down  to  15  ft.  in  diameter  where  the 
feeder  enters  the  wheel  case.  The  draft  tubes  are  also  built 
of  7/16-in.  sheet  steel,  and  are  11  ft.  in  diameter  at  the  wheel 
case,  gradually  increasing  to  the  point  of  discharge,  where 
they  are  elliptical  in  shape,  11  ft.  x  18  ft.  A  special  feature 
in  this  construction  is  a  tunnel  extending  the  entire  length  of 


FIG.    2. — SWITCHBOARD. 

the  power  house  through  the  retaining  wall  and  just  back  of 
the  turbine  cases.  By  this  method  of  construction  the  usual 
outboard  water  bearing  is  replaced  by  an  oil  bearing,  which 
may  be  easily  gotten  at  and  inspected.  This  tunnel  also  makes 
it  much  easier  to  get  at  any  part  of  the  wheels  when  necessary. 
This  tunnel  is  10  ft.  in  width  and  has  an  I-beam  trolley  over- 
head   for    carrying   material    to   and    from    the    power    house. 


FIG.  3. —  oiL-rir,Li;D,  water-cooi.kd  transformers. 

Arched  openings  from  the  power  house  enter  the  tunnel  at 
several  convenient  points.  The  wheel  cases  are  supportd  on  a 
very  heavy  steel  foundation  built  up  of  24-in.  I-beams.  Both 
bearings  are  ring  oiling,  ball  and  socket,  of  the  generator  type. 
They  are  rigidly  connected  to  the  head,  the  outer  bearing  being 


designed  to  take  up  the  end  thrust  of  the  wheels.  The  gates 
are  of  the  swivel  type  and  so  designed  as  to  give  the  maximum 
efficiency  at  approximately  three-quarter  gate,  which  represents 
full  load  on  the  generators. 

The  two  turbines  for  operating  the  exciters,  also  of  AUis- 
Chalmers  design,  are  similar  in  construction,  being  rated  at 
700  horse-power  at  450  r.  p.  m.  under  a  working  head  of  72  ft. 
At  the  intake  the  feeders  for  the  exciter  turbines  are  6  ft.  x 
9  ft.  gradually  trin,.rinc  'n  6  ft    in  dinmftfT  -<:   -hi-  wbfr-I  rase. 


FIG.    4. — HIGH-TENSIO.V    OIL    SWITCHES. 

All  feeder  pipes  are  equipped  with  manholes  and  vent  pipes. 
The  draft  tubes  are  5  ft.  6  ins.  in  diameter  at  the  case,  flaring 
out  to  10  ft.  in  width  at  the  discharge  end. 

The  S200-hp  turbines  are  direct  connected  to  3000-kw, 
6o-cycle,  three-phase,  2300-volt  generators  and  the  two  exciter 
turbines  to  400-kw,  240-volt  direct-current  generators. 

The  switchboard  is  mounted  on  a  gallery  which  stands  about 
6  ft.  above  the  main  station  floor,  thus  giving  ample  space 
below  for  all  cables,  which  are  placed  in  racks  on  either  side, 
the  direct-current  cables  being  on  one  side  and  the  alternating- 
current  cables  on  the  opposite  side.  Behind  the  switchboard  is 
the  transformer  house  in  which  are  placed  four  banks  of  trans- 
formers, each  bank  consisting  of  three  2000-kw  oil-insulated, 
water-cooled  transformers,  which  step  up  the  potential  to 
44,000  volts..     The  transformer  casings  are  designed  to  with- 


1 

•    1 

FIG.    5. — SFJ<IES    TRANSFORMERS    AND    CHOKE    COILS. 

Stand  a  pressure  of  150  pounds  and  are  equipped  with  relief 
valves  connected  to  a  vent  discharging  outside  of  the  building. 
The  transformers  are  mounted  on  flanged  wheels  and  stand 
in  their  respective  compartments  on  rails  supported  on  con- 
crete pedestals  as  shown  in  Fig.  3,  which   also  illustrates  the 
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manner  of  shifting  tlie  transformers  by  means  of  the  transfer 
car  running  on  a  track  in  front  of  the  transformer  compart- 
ments. A  pipe  system  through  which  carbon  dioxide  may  be 
admitted  in  case  of  fire  connects  all  the  tanks.  The  gas 
generator  and  pressure  tank  are  placed  in  the  basement  and  in 
addition  to  the  transformer  connections  a  pipe  extends  to  the 
second  story  so  that  any  apparatus  on  this  floor  may  also  be 
deluged  in  carbonic  acid  gas  in  case  of  necessity.  The  oil 
for  the  transformers  may  be  supplied  by  gravity  feed  or  by  a 
pressure  feed  from  a  tank  outside.  By  reversing  the  direction 
of  rotation  of  the  pump  the  oil  may  be  withdrawn  from  the 
transformers  and  after  passing  through  a  filter,  returned  to 
the  storage  tank.  Connections  are  also  provided  for  discharg- 
ing the  oil  into  the  tail  race.  An  electrically-driven  triplex 
pump  supplies  oil  to  the  high-tension  apparatus  on  the  second 
floor  of  the  transformer  house  through  two  pipe  leads  terminat- 
ing in  hose  bibs  in  floor  boxes. 

Each  generator  is  controlled  through  an  instrument  post  and 
switch  pedestal.  Each  post  is  equipped  with 'an  ammeter,  volt- 
meter, wattmeter  and  field  ammeter  and  in  addition  there  are 
two  synchronizers,  two  frequency  indicators  and  four  bus-bar 
voltmeters  distributed  among  the  several  posts.  Each  control 
pedestal  is  equipped  with  a  remote-control  switch  for  operating 
an  oil  circuit-breaker,  one  field  switch,  a  rheostat  hand  wheel. 


FIG.    6. — POWER    HOUSE,    RETAINING    WALL    AND   GATE    HOUSE. 

an  eight-pint  voltmeter  receptacle,  a  meter  shunt  and  a  lamp 
reflector. 

The  main  switchboard  contains  two  transformer  panels,  two 
double-circuit  feeder  panels,  one  station  panel  and  two  blank 
panels.  Concrete  slabs  are  used  in  the  low-tension  bus  and  oil- 
switch  structure,  the  cells  in  the  sub-structure  containing  the 
oil  switches  and  the  bus-bars  being  housed  in  compartments 
above  these.  The  bus-bars  are  cut  into  two  sections  by  an  oil 
circuit-breaker;  and  each  section  may  be  further  divided  by 
means  of  selector  switches.  The  bus-bars  are  connected  to  the 
low-tension  side  of  the  step-up  transformers  by  means  of  two 
1,000,000-circ.  mil  lead-covered  cables  per  phase. 

The  high-tension  transformer  leads  are  taken  through  wells 
ill  the  floor  of  the  second  story  and  connect  through  oil 
switches  to  the  high-tension  busses  or  feed  direct  to  the  line. 
The  current  for  operating  the  high-tension  circuit-breakers  is 
obtained  from  oil-insulated  series  transformers.  Oil-insulated 
choke  coils  are  placed  between  the  transformers  and  the  oil 
switches  to  relieve  the  former  of  the  strains  due  to  surges  in 
the  line.  Lightning  arresters  of  the  single-pole,  low-cquivalcnt 
type  are  installed. 

Four  sets  of  outgoing  lines  are  used  for  distributing  the 
energy,  a  double  steel  tower  being  used  for  supporting  this 
line.    This  line  was  described  in  the  May  23  issue. 

Besides  the  Great  Falls  station,  the  Southern  Power  Com- 
pany has  ordered  six  5200-hp  and  one  700-hp  twin  horizontal 
turbines,  which  will  be  exact  duplicates  of  the  Great  Falls 
turbines  for  the  new  Kinety-Nine  Island  station.  This  station 
will  be  located  on  the  Broad   River  nine  miles  above   Blacks- 


burg,  S.  C.  Work  is  now  being  pushed  on  this  development 
and  everything  will  be  rushed  as  rapidly  as  possible  to  comple- 
tion. The  other  developments  will  be  taken  up  in  order  and 
completed  as  rapidly  as  possible. 

When  all  of  the  developments  of  this  company  are  completed 
they  will  have  carried  out  not  only  the  largest  power  scheme  in 
the  South,  but  one  of  the  largest  in  the  world. 


Notes    on    the    Parallel    Operation    of 
Alternators. 


By  Waldo  V.  Lyon. 

When  two  alternating-current  generators  are  operating  i-n 
parallel  there  will  frequently  exist  a  certain  "cross"  or  "inter- 
change" current  between  the  machines,  which  may  be 
harmful  or  useful  depending  upon  the  condition  from  which  it 
arises.  It  is  the  purpose  of  this  article  to  discuss  as  fully,  and 
yet  as  simply  as  possible,  the  cause  and  effect  of  this  inter- 
change component  of  the  armature  current.  Although  the  dis- 
cussion will  be  limited  to  the  case  of  two-  identical  alternators, 
the  methods  used  are  perfectly  general  irl  their  appHeatlOfl. ' 
The  results,  however,  are  more  easily  attained  and,  since  they 
illustrate  the  salient  features  of  the  problem  as  well,  the  com- 
plication introduced  by  considering  the  general  case  does  not 
seem  warranted.  Furthermore,  the  work  is  applied  to  single- 
phase  alternators  or  to  one  phase  of  polyphase  machines  with 
balanced  loads.  In  the  latter  case  the  machine  constants  are 
taken  for  one  phase  between  line  and  neutral.  If  the  alternator 
is  mesh-connected  it  must  be  reduced  to  the  equivalent  star- 
winding.  The  discussion  has  all  of  the  limitations  that  are  in- 
herent in  the  synchronous  impedance  method  for  calculating 
the  regulation  of  alternators. 

Let  us  suppose  that  at  some  instant  the  induced  e.  m.  f.s  of  the 


FIG.    1. — ARRANGEMENT   OF   ALTERNATORS. 

two  alternators  are  e'a  and  e"a,  and  that  their  signs  are  as  indi- 
cated in  Fig.  I.  It  is  then  evident  that  in  going  around  the 
series  circuit  through  the  armatures  there  will  be  a  resultant 
e.  m.  f.,  eo=:e'a  —  e"a  tending  to  send  a  current  clockwise 
around  the  circuit;  that  is,  in  conjunction  with  e'a,  but  in  oppo- 
sition to  e"n.  Designate  this  interchange  current  by  in,  and  the 
other  component  of  the  armature  currents  by  i,,  and  i/.,.  The 
latter  are  the  external  components  which  are  supplied  to  the 
loSid  and  arc  in  conjunction  with  e'a  and  e"a,  respectively.  The 
total  current  in  the  armature  of  the  first  alternator  will,  there- 
fore, be  u  =  ill  +  lo,  while  in  the  second  it  will  be  I3  =  113  —  i«. 

If  the  axis  to  which  all  vectors  are  referred  m  the  common 
potential  difference  at  the  terminals  of  the  alternators,  the 
vector  equations  may  be  written  by  replacing  these  instantaneous 
values  of  currents  and  voltages  by  their  corresponding  vector 
values.  Thus  the  vector  equations  are : 
E,  =  E'a  —  E"a 

I,  =  It,-\-h  (i) 

h  =  Ih-h   '  (2) 

The  external  current  is  the  sum  of  the  armature  currents,  viz., 
(/.  +  /.). 

When  alternators  are  operating  in  parallel  perfectly,  that  is, 
with  no  interchange  current,  their  e.  m.  f.s  are  not  only  in 
phase,  but  also  equal  in  magnitude,  for  if  these  two  conditions 
do  not  exist  there  will  be  a  resulting  voltage  {E'a  —  E"a), 
which  will  produce  an  interchange  component  in  the  armature 
currents.  In  general,  when  there  is  an  interchange  component, 
the  armature  currents  are  not  in  phase  with  the  external  current. 

Suppose  that  for  some  reason  the  armature  currents  become 
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displaced  in  phase  and  take  up  new  positions,  as  shown  by  A 
and  /=  in  Fig.  2.    The  vector  expressions  for  these  currents  are: 

/,  =  I,  +  ji',  and  /j  =  »s  +  ;iV 
If  this  phase   displacement  of   the  armature  currents   is  of  a 
permanent  nature  the  magnitude  of  the  vector  components  of 
I,  and  h  may  be   experimentally  determined  with   the  proper 
instruments. 

The  induced  armature  voltage  of  each  alternator  is  the  poten- 
tial difference  at  its  terminals  plus  the  armature  impedance  drop., 
so  that  the  equatipns  for  these  voltages  will  be : 

^,>  =  ^nt^;'i^?^  yV-'"'}]  not  shown  in  Fig.  2. 

The  vector  difference  of  these  two  voltages  is  the  resultant 
e.  m.  f.  acting  in  the  series  circuit  through  the  armatures  of  the 
alternators;  that  is,  £„  =  £'a  — £"a  or  E„={r  +  ixa) 
[(j,  —  »j)_|-y(i',  —  i'j)].  In  a  circuit  whose  impedance  is 
equal  to  that  of  the  combined  armature  impedances  of  the  alter- 
nators a  certain  current,  h,  would  flow  if  a  resultant  e.  m.  f.,  Eo, 
were  impressed  upon  it.  The  magnitude  and  phase  of  /» 
would  be  determined  by  the  equation : 


h  =  . 


i[(''i -»"..) +/(»'. -»'=)] 


'2r-{-i2x, 

That  is,  the  interchange  component  of  the  armature  currents  is 
always  equal  to  one-half  of  their  vector  difference.     The  ex- 


FIG.   2. —  VECTOR   DIACRA.MS   OF  CURRKNTS. 

pression  for  the  external  component  of  the  armature  current 
of  the. first  alternator  is  given  in  equation  (l),  which,  when 
wril'ten  in  its  complete  vector  form,  becomes: 

(<i  +  y«'0  -  K2  [  (t.  -  "■=)  +  ;■  ('■'.  -'"0 1 

and  this  reduces  to : 

Iu=yz{{u  +  i.)+i{i\-\-i\)]  (3) 

The  vector  expression  for  the  external  component  of  /-  is  the 
sum  of  the  armature  current  and  its  interchange  component ; 
that  is : 

/l,  =  /2[(i.-t-i,)+y(n  +  i'0]  (4) 

The  current  in  the  external  circuit  is  the  vector  sum  of  the 
armature  currents  and  is : 

/  external  =  [  (u  +  A)  +  /  (f.  +  i\)  ]  ^5) 

Equations  (3)  and  (4)  show  that  the  external  components  of 
the  armaturij  currents  are  in  phase  and  that  one  is  equal  to  the 
other,  and  equation  (5)  shows  that  these  external  components 
are  also  in  phase  with  the  external  current. 

Since  there  are  no  necessary  assumptions  made  concerning 
the  cause  of  this  result  other  than  the  equality  of  armature  re- 
sistances and  of  armature  reactances,  there  are  no  limitations 
placed  upon  its  application.  Therefore,  the  currents  in  the 
armature  may  be  separated  for  convenience  into  two  com- 
ponents, and  if  the  load  supplied  by  the  alternators  is  constant, 
one  of  these,  the  external  component,  is  fixed  both  in  magni- 
tude and  phase;  and  the  other,  the  interchange  component,  is 
one-half  of  the  vector  difference  of  the  armature  currents.  This 
holds  for  any  and  all  possible  conditions.  Since  the  load  com- 
ponents of  the  armature  currents  are  always  equal,  they  will 
hereafter  be  designated  by:  I,  =  i,-\  ji',.  The  total  external 
current  is  2I1. 

It  is  very  important  to  note  that,  though  entirely  logical,  it  is 
merely  for  convenience  that  the  armature  current  is  divided 
into  these  two  components,  and  that  neither  of  them  exists  in- 


dependently. The  simplification  is  that  it  is  thereby  possible 
to  study  the  action  of  the  two  armature  currents  through  the 
effects  produced  by  their  interchange  component  alone,  for  the 
external  components  are  alike,  both  in  magnitude  and  phase. 

In  the  foregoing  deduction  of  the  interchange  component  the 
only  assumption  made  was  that  the  complex  expressions  for 
the  armature  impedances  were  identical.  If  the  same  holds 
true  for  the  synchronous  impedances  they  might  equally  well 
be  used,  the  only  effect  upon  the  diagram  being  to  replace  the 
armature  induced  e.  m.  f.s  by  the  fictitious  voltages  £1  and  £:, 
which  are  the  open  circuit  voltages  for  the  given  field  excita- 
,  tions ;  also  £0  would  equal  £1  —  £1.  In  all  of  the  following 
work  this  substitution  will  be  made  since  it  gives  a  direct  con- 
nection between  the  field  excitation  and  the  armature  voltage. 

There  are  a  number  of  important  relations  that  exist  in  this 
diagram,  Fig.  2,  which  should  be  mentioned.  The  vector  equa- 
tion for  the  armature  voltage  of  the  first  alternator  is : 
£1  =: PD  +  IiZa.  Since  hz=li-\- h,  this  may  be  written : 
Eizz:PD  +  Iizs  +  loSa^  E -{- loZa.  Likewise  the  armature 
voltage  of  the  second  alternator  is : 

E,=:PD  +  Ljs,  =  PD  +  Iiz,  —  U,  =  E  —  U, 
That  is,  the  synchronous  impedance  drop  in  eacii  alternator  may 
be  resolved  into  two  components,  one  of  which  is  constant  in 
magnitude  and  phase  with  respect  to  the  terminal  potential 
difference  as  long  as  the  external  component  of  the  armature 
current  is  likewise  constant,  and  the  other  depends  upon  the 
interchange  current  for  its  magnitude  and  phase.  The  vector 
£  always  bisects  the  difference  between  £1  and  £3,  viz.,  Et. 
If  the  external  circuit  has  a  constant  resistance  and  a  constant 
reactance,  the  potential  difference  is  proportional  to  the  external 
current,  and  the  phase  relations  of  Ii  and  its  component  drop 
Iizs,  with  respect  to  the  potential  difference,  are  fixed.  Since 
PD  and  Iiza  are  proportional  and  the  angle  between  them  is 
constant,  E  will  be  proportional  to  have  a  fixed  phase  relation 
with  the  potential  difference. 

There  are  three  distinct  causes  which  will  produce  an  inter- 
•  change  component  in  the  armature  current,  but  they  all  affect 
the  armature  voltages  by  changing  their  magnitudes  or  their 
phase  relations.  The  first  cause  is  an  inequality  in  the  field 
excitations ;  the  second,  an  inequality  in  the  power  supplied 
by  the  prime  movers,  which  occurs  when  the  load  is  shifted 
from  one  to  the  other,  and  the  third  is  a  non-uniform  angular 
velocity  which  is  principally  due  to  the  action  of  the  reciprocat- 
ing parts  and  governors  of  the  prime  movers.  All  of  these 
causes,  however,  produce  one  common  effect,  and  that  is  that 
the  coinbined  heating  loss  in  the  alteriiators  is  increased,  and  if 
the  interchange  current  is  large,  the  additional  heating  may  be 
so  serious  as  to  decrease  their  capacities.  This  heating  loss, 
caused  by  the  interchange  component  of  the  armature  cur- 
rent, will  be  defined  as  the  difference  between  the  loss  when 
there  is  an  interchange  component  and  when  it  is  not  present, 
provided,  also,  that  the  condition  of  the  external  load  is  fixed. 
When  there  is  an  interchange  current  the  heating  loss  in  the 
first  alternator  is:  [(t/ +  »o)°  —  (t'z  — ''o)"]''-  The  normal 
heating  loss  is  :  {ii'  -f  i' r)r.  The  heating  loss  caused  by  the  in- 
terchange current  is:  [(*/ 4- «o)' +  (»'/ -i-  »'a)'  — '«'/'  + '/')]»"■ 
This  reduces  to  the  more  convenient  form:  /aV -f- 2r  (j/»o4- 
t';i'(,).  Thus,  in  general,  the  additional  heating  loss  caused  by 
the  interchange  current  is  not  given  by  the  usual  expression 
for  such  a  loss,  viz.,  r,r,  and  it  only  reduces  to  this  form  when 

I2  _  _  2i  —  that  is,    when   the   interchange   component   is   in 

quadrature  with  the  external  component. 

Likewise  the  expression  for  the  heating  loss  caused  by  the 
interchange  current   in   the  second   alternator  is : 

/""„'•  —  2r  (i/i„  —  I'/i'n)  (.see  equation  a) 

The  additional  heating  loss  in  both  generators  is  the  sum  of  the 
individual  losses,  and  this  reduces  to :  2p»r. 

Therefore,  the  total  heating  loss  caused  by  the  interchange 
current  is  given  by  the  usual  expression  of  the  square  of  the 
current  multiplied  by  the  sum  of  the  armature  resistances.  The 
heating  loss  is  greater  in  one  generator  than  in  the  other,  ex- 
cept   when   the   interchange   component    is   in   quadrature   with 


December  28,  1907. 


ELECTRICAL       WORLD 


1245 


the  external  component  of  the  armature  current,  in  which  case  /• 
the  losses  are  equal. 

The  first  method  of  producing  an  interchange  component  in 
the  armature  currents  is  by  changing  the  field  excitations  of  the 
alternators.  A  diminution  in  the  field  excitation  of  the  first 
tends  to  decrease  its  armature  induced  e.  m.  f.  with  respect  to 
that  of  the  second,  and,  as  the  system  attempts  to  regain  its 
former  equilibrium,  there  is  a  force  developed  which  opposes 
this  relative  reduction  and  tends  to  equalize  these  e.  m.  f.s. 
There  is  but  one  way  in  which  this  may  occur,  arfd  that  is 
through  the  effect  of  the  armature  reaction  on  the  impressed 
field.  It  is  well  known  that  a  leading  armature  current  in- 
creases the  resultant  field,  which  is  the  direct  cause  of  these  in- 
duced e.  m.  f.s,  and  that  a  lagging  current  reduces  it.  Thus 
the  natural  reaction  that  follows  a  reduction  in  the  field  of  one 
alternator  is  the  production  of  a  leading  current  in  that  arma- 
ture which,  because  of  its  magnetizing  action  on  the  field,  op- 
poses the  reduction.  Furthermore,  we  saw  that  the  external 
component  of  the  armature  current  was  fixed  by  the  character 
of  the  load,  and  so  this  leading  current  must  be  the  interchange 
component  of  the  armature  current.  I  If  the  field  excitations  of 
the  alternators  , are  alone  varied  the  division  of  the  load  can- 
,^_^not  be  changed,  except  by  the  small  amount  which  is  due  to  , 
^possible, variation  in  the  losses,  and  thus  under  this  condition  - 
the  interchange  component  of  the  armature  current  is  prac- 
tically wattless  with  respect  to  the  potential  difference.!  There- 
fore, the  effect  of  a  reduction  in  the  field  excitation  is  to  pro- 
duce an  interchange  component  in  the  armature  current  which 
is  wattless  and  leading,  and  which  opposes  the  reduction  by 
virtue  of  its  magnetizing  action  on  the  fieldj  Since  the  reac- 
tion developed  tends  to  bring  about  an  equality  of  the  armature 
induced  e.  m.  f.s,  the  effect  on  the  other  alternator  must  be 
that  of  an  interchange  component  in  the  armature  current 
which  is  wattless  and  lagging,  and  thus  weakens  the  field.  Be- 
cause of  this  equalizing  action  the  potential  difference  will  not 
be  reduced  as  much  by  a  given  change  in  the  field  of  one  alter- 
nator as  it  would  be  if  the  generators  were  not  in  parallel. 

The  extreme  case  in  which  one  alternator  loses  its  field  ex- 
citation entirely  is  interesting.  Under  this  condition  the  re- 
sultant field  is  in  phase  with  the  armature  current,  since  it  is 
due  to  the  effect  of  armature  reaction  alone,  and  thus  the  arma- 
ture induced  e.  m.  f.,  which  is  always  in  quadrature  with  the 
field  producing  it,  is  in  quadrature  with  the  armature  current. 
The  electromagnetic  power  developed  by  this  alternator  is  zero 
and  the  entire  load,  as  well  as  all  of  the  losses,  is  supplied  by 
the  other.  The  resultinp;  potential  differ^'nce,  which  is  probably 
somewhat  more  than  one-half*  its  initial  value,  is  used  wholly 
in  synchronous  impedance  drop  in  the  first  alternator,  and  the 
current  is  very  large  and  leads  the  potential  difference  by 
slightly  more  than  90  degrees.  In  the  second  alternator  the 
armature  current  is  also  very  large,  but  lags  behind  the  poten- 
tial difference.  The  effect  of  a  large  armature  reaction  would 
be  to  increase  the  synchronous  reactance,  and  with  generators 
of  this  type  the  currents  would  not  reach  such  higli  values. 

When  one  alternator  loses  its  field  excitation  and  its  ability 
to  take  any  share  of  the  load,  the  two  generators  cannot  be 
working  at  the  same  point  on  their  mutual  speed-load  charac- 
teristic. Furthermore,  .ince  the  induced  e.  m.  f.  is  always  in 
quadrature  with  the  armature  current,  there  can  be  no  syn- 
chronizing action  to  increase  the  load  on  this  generator  when 
its  speed  increases.  Since,  however,  the  resultant  field  is  due 
to  the  armature  reaction  alone,  its  speed  of  rotation  with  respect 
to  the  armature  conductors  is  determined  solely  by  the  fre- 
quency of  the  armature  current,  and  this  is  supplied  from  the 
second  alternator.  Thus  the  frequencies  of  the  induced  e.  m.  f.s 
are  the  same,  and  are  independent  of  the  speed  of  the  first 
prime  mover.  Therefore,  if  the  field  circuit  of  the  first  alter- 
nator is  opened,  the  entire  load  is  removed  from  its  prime 
mover,  and  its  speed  increases  to  at  least  the  no-load  value. 
The  currents  in  each  alternator  will  greatly  exceed  their  nor- 
mal value  due  to  the  large  interchange  component  which  is 
produced. 

•Theoretically  il  !»  onf  half. 


/  A  shifting  of  the  load  from  one  alternator  to  the  other  will 
always  cause  an  interchange  component  in  the  armature  cur- 
rents, since  the  external  components  are  equal.  The  load 
shifted  from  one  machine  to  the  other  is  given  by  the 
expression: 

loXPDX  cos  <po 

The  phase  relationship  of  the  interchange  compoiient  may 
then  be  adjusted  by  varying  the  field  excitations.  We  have 
seen  that  whenever  there  is  an  interchange  component  the  com- 
bined heating  loss  in  the  alternators  is  increased.  The  loss  will 
be  a  minimum  when  the  interchange  component  is  a  minimum, 
and,  for  a  given  change  in  the  load,  this  occurs  when  it  is  in 
phase  with  the  potential  difference.,,  Thus,  when  the  load  has_ 
been  shifted  from  one  alternator  to  the  other,  the  best  condi- 
tion, as  far  as  heating  is  concerned,  is  not  when  the  armature 
currents  are  in  phase  with  the  external  current  unless  the 
power-factor  of  the  load  is  unity.  Whenever  two  identical 
machines  are  not  delivering  equal  loads  there  is  an  interchange 
component  in  their  armature  currents  and  the  total  heating 
loss  in  both  is  greater  than  which  they  divide  the  load 
equally. 

■>  The  third  and  most  important  cause  which  produces  an  inter- 
change component  in  the  armature  current  is  the  non-uniform 
speed  of  the  prime  movers.  A  complete  discussion  of  the  speed 
variation  of  prime  movers  is  beyond  the  scope  of  this  article, 
and  it  is  sufficient  to  say  that  the  relative  angular  acceleration  of 
one  of  the  alternators  will  produce  a  phase  displacement  of  the 
armature  voltages  £1  and  &.  Since  these,  are  the  voltages  cor- 
responding to  the  constant  impressed  fields,  the  relative  displace- 
ment of  the  armature  conductors  is  equal  to  the  displacement  of 


FIG.    3. — LOAD    DIAGRAM. 

the  voltages.  At  the  instant  when  the  first  alternator,  which 
has  accelerated  with  respect  to  the  other,  has  reached  the  point 
of  maximum  displacement  and  is  about  to  retard  its  motion, 
the  speeds  of  the  two  alternators  are  the  same  and  the  voltages 
£1  and  El  are  numerically  equal.  The  following  equation  may 
then  be  written ; 

(PD'  +  i,r  —  i',x,y  +  {ux,  -f  iV)'  = 
(_PD'  +  hr  —  i',x,y+  ii,x,  +  iV)' 
(See  Fig.  3) 

Expand  each  side  of  this  equation  and  collect  the  terms : 
(1,  —  io)  [2rPD'  +  (h  +  ),)  s,']  =     .      .      . 
.     .     .     (i\-i\)l2x,PD'-(i\  +  i',)s,']  (6) 

but,  (I'l  —  i,)—  aio,  («'i  —  I'j)  =  ai'o, 

also  (I'l -|- f'l)  and  (i'l -f  i'j)  arc  the  power  and  wattless  com- 
ponents of  the  external  current.  Equation  (6)  may  be  written 
in  the  form  : 

i\,_    rPD'  +  e,''i, 
»•„  ~  x.PD  —e.W, 


(7) 


l.et    X  be   the   total   reactance  of   the   load,   R   the   total    re- 
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sistance  and  Z  the  total  impedance.     If  numerator  and  denomi- 

Z 

nator  of  equation  (7)  are  multiplied  by    _  ;.        ., . 

it  will  reduce  to  a  more  convenient  form : 

t„       2ZH,->rXz?  ^ 

The  sign  of  the  second  term  in  the  denominator  is  changed 
ior  the  reason  that  if  i'l  is  positive  the  external  current  leads 
/the  potential  difference  while  it  is  customary  to  assign  X  a 
negative  value  for  a  capacity  load.  It  will  be  observed  that  the 
phase  relation  of  the  interchange  component  with  respect  to  the 
terminal  potential  difference  is  fixed  by  the  character  of  the 
load. 

In  general,  if  the  vectors  £1  and  £3  are  equal,  their  resulting 
difference  £o  =  £i  —  £2  leads  their  sum  (£i4-£j)  by  90  deg. 
The   vector    (£,  +  £3)    is   in   phase   with   the   initial    armature 

-I  V 
voltage  £  and  since  /«  lags  behind  £0  by  the  tan     —    it  must 

r 
-I  ^ 
lead   £   by   the   tan      —  .      (This   is   a   small   angle,   probably 

X, 

never  greater  than  8  deg.)  It  is  then  evident  from  Fig.  3  that 
for  all  ordinary  conditions  the  projection  of  h  on  PD  is  posi- 
tive. Since  the  vector  expressions  for  the  armature  currents 
are  A  =  /;  +  h  and  A  =  /j  —  L  the  eflfect  of  the  interchange 
current,  when  thus  brought  about  by  the  variations  in  the  speed 
of  the  prime  movers,  is  to  increase  the  load  on  the  first  alter- 
nator, which  accelerates,  and  to  decrease  that  on  the  other. 
The  power  component  of  the  interchange  current  with  respect 
to  the  terminal  potential  difference,  which  is  alone  responsible 
for  this  automatic  shifting  of  the  load,  will  be  defined  as  the 
synchronizing  current.  Neglecting  the  losses  in  the  alternators, 
which  are  usually  not  equal,*  this  definition  of  the  synchno- 
nizing  current  gives  a  measure  of  the  increase  in  the  load  on 
the  first  and  the  decrease  on  the  second,  which  tends  to  bring 
the  electromotive  forces  £1  and  £j  into  phase  again.  This  is 
not  the  most  common  definition.  Usually  the  wattless  compo- 
nent of  /o  with  respect  to  £0  is  called  the  synchronizing  current. 
The  reasons  assigned  are :  that  with  respect  to  the  armature 
voltages  El  and  £3  it  produces  equal  and  opposite  reactions  on 
the  alternators,  increasing  the  load  on  the  one  which  accelerates 
and  decreasing  that  on  the  other;  and  that  the  other  component 
of  the  interchange  current  produces  the  same  reaction  on  each, 
viz.,  increases  the  load.  But  this  definition  of  the  synchronizing 
current  can  give  no  idea  of  the  real  amount  by  which  the  load 
on  one  alternator  is  increased  and  that  on  the  other  diminished, 
for  it  takes  no  account  of  the  possible  change  in  power  due 
to  the  load  components  of  the  armature  currents.  These  load 
components  are  equal  and  fixed  in  phase  with  respect  to  the 
potential  difference.  If  as  in  Fig.  3  the  load  is  inductive  and 
£1  leads  £.,  as  has  been  assumed,  the  power  due  to  the  load 
components  of  the  armature  currents  and  the  respective  electro- 
motive forces  is  decreased  for  the  alternator  which  accelerates 
^and  increased  for'  the  other.  This  is  the  opposite  eflfect  pro- 
duced by  the  interchange  current  and  under  certain  conditions 
the  net  change  on  the  load  might  be  zero.  For  example,  if  the 
interchange  current  is  produced  by  the  variation  of  the  im- 
pressed fields  alone,  it  is  wattless  with  respect  to  the  potential 
difference  and  has  no  synchronizing  eflfect  whatever.  There- 
fore it  seems  more  logical  to  defrne  the  synchronizing  current 
as  the  power  component  of  the  interchange  current  with  respect 
to  the  potential  diflference,  provided  that  the  interchange  cur- 
rent is  not  produced  by  varying  the  power  supplied  by  the 
prime  movers,  for  then  the  conditions  of  operation  are  per- 
manently altered  by  shifting  the  speed-load  characteristics  of 
the  prime  movers. 

The  vector  diagram  which  applies  to  this  case  is  given  in 
Fig.  3.  It  should  be  noted  of  this  diagram  that  as  £0  is  always 
bisected  by  £  it  is  perpendicular  to  it,  since  E,  and  £,  are 
numerically  equal.    The  component  of  the  armature  impedance 

drop  due  to  the  mterchange  current,  loZs,  is  £  sin  —  where  i 
•They  are  only  equal  near  zero  power  f.ictor  on  .in  in.lnrfivf  Io.tH. 


is  the  angular  displacement  between  £1  and  £3.    It  will  be  seen 
that  the  resulting  terminal  voltage  is  reduced  in  the  ratio  of 

I  to   (i  —  cos    — ),  and  thus  the  variations  in  the  speed  will 

cause  fluctuations  in  the  potential  difference,  though  in  general 
they  will  be  quite  small. 

<5 


The    synchronizing   current    is   /« =: 


E  sin  -z- 


z. 


cos  <t>      This 


expression  may  be  simplified  by  substituting  for  £  and  cos4> 
their  values  in  terms  of  the  constants  of  the  alternator  and  of 
the  external  circuit. 

£  =  [{PD  -^  i,r  —  i',x,Y  ~  (i,x,  ~  i',r)Y 

E,  PD,  II  and  i'l  are  the  normal  values  of  the  voltages  and  the 
power  and  the  wattless  components  of  the  armature  current 
before  there  was  an  interchange  component.  Expand  the  quad- 
ratic expression  under  the  radial  sign  and  collect  the  terms : 

£  =  [PD'  +  //'r,'  —  2PD  (iir  -  i',x,]h  (») 

,PD 
Z 


//-i- 


R 


h- 


Z 
X 


PD 


22 


PD 


Substitute  these  values  in  equation  (8)  which  then  reduces  to: 

^    PD  I 

2Z  y'*^'  +  ^''  +  '*(^''  +  ^''^ 

The  value  of  cos  <P  may  be  obtained  from  tangent  0 : 

2Z'-Xs  +  Xz/ 

cos  0= =^ — 

Zz,V  4Z'+z/+4(,Rr+Xx,) 

The  synchronizing  current  reduces  to : 

L  =  PDf^4.^^sin± 


i,=pd(^„ 


+  : 


(9) 


2Z-J  ■""  2 

It  should  be  observed  that  this  simplified  expres.=ion  for  the 
synchronizing  current  is  only  true  when  the  impressed  fields 
are  such  as  to  give  equal  armature  voltages,  that  is,  £1  ;=  £1. 
PD  is  the  normal  potential  difference. 

The  maximum  angular  displacement  of  the  armature  (*) 
depends  upon  the  mechanical  construction  of  the  moving  parts, 
the  action  of  the  governor  and  other  things  of  more  or  less 
indeterminate  effect,  so  that  its  discussion  is  too  complex  to 
be  attempted  in  this  brief  article.  It  is  interesting,  however,  to 
note  the  effect  upon  the  synchronizing  current  of  the  other 
factors,  viz.,  s»,  X  and  R. 

£  sm  — 
The  interchange  current  is  /o=: .    It  does  not  depend 

upon  the  character  of  the  load  although  its  synchronizing  com- 
ponent does.  With  alternators  which  regulate  very  well  on 
moderate  power  factors,  xs  being  usually  small,  the  interchange 
current  is  large  for  a  given  relative  angular  displacement  of 
the  armatures,  and  the  increased  heating  loss  thus  incurred  may 
be  great  enough  to  considerably  decrease  their  capacities.  Thus 
very  close  regulation  may  have  a  serious  disadvantage  when 
alternators  are  operated  in  parallel. 
For  any  given  load  condition  the  synchronizing  current  is  a 

maximum  when     ,  '     ^  O.    A  solution  of  this  equation  shows 

iXs 

that  for  the  maximum  synchronizing  current  4:»  =  r  (a  very 
small  value  of  xs  since  in  actual  practice  it  may  be  from  10 
to  20  times  as  great  as  r).  Consequently  a  small  synchronous 
impedance  is  favorable  in  that  it  increases  the  synchronizing 
power  of  the  alternator. 

For  constant  current  output,  that  is,  with  Z  constant,  inspec- 
tion of  equation  (9)  shows  that  the  synchronizing  current  is 
greatest  when  A'  is  positive  (inductive  load)  and  equal  to  Z 
{X  cannot  be  greater  than  Z),  and  that  it  is  least  when  A'  is 
negative  (capacity  load)  and  equal  to  Z,  that  is,  alternators 
operate   in  parallel   bettor   on   an   inductive   load.     When   .V   is 
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zero,  that  is,  on  unit  power  factor,  the  synchronizing  current  is 
independent  of  the  load  and  is  the  same  as  on  open  circuit. 

The  effect  of  the  character  of  the  load  upon  the  parallel 
operation  of  two  alternators  may  be  quite  forcibly  shown  by 
an  example.  The  constants  (per  phase)  of  a  150-kw,  6o-cycle, 
two-phase,  230-volt  alternator  are  r  =  0.0172  and  :i-g  =  0.354;  r 
may  be  neglected  since  it  is  but  about  5  per  cent  of  x>.  Let  us 
suppose  that  two  such  machines  will  operate  satisfactorily  on 
an  8s  per  cent  power  factor  inductive  load  of  326  amperes. 
Under  this  condition: 

^' -  ^°\3l%^  +  2x(0.353)d  '"'  T 


=  3. 55  PDjin- 


Z  = 


230 


=  0.333  ohm 


2X326 

.X  =  0.527  X  0.353  =  0.181  ohm 

Suppose  that  there  is  now  thrown  on  these  machines  a  con- 
densive  load  requiring  full-load  current  from  each  at  50  per 
cent  power  factor 


T  DnT      1_        0J06       1     . 

^'  =  '^^te-2X(353)d''" 


=  \.59PDsin  — 

[  X=  0.306  o/mm] 
That  is,  for  the  same  angular  variation  in  the  relative  positions 
of  the  armatures  of  .he  alternators,  the  synchronizing  current 
has  been  reduced  to  45  per  cent  of  its  former  value.  If  the 
mechanical  characteristics  of  the  prime  movers  require  a  certain 
synchronizing  torque  to  keep  the  alternators  in  step  this  rela- 
tive angular  displacement  must  increase  to  considerably  more 
than  double  its  former  value  (under  inductive  load)  before 
the  necessary  reaction  is  developed.  This  increased  allowable 
swing  may  be  extremely  undesirable  or  even  dangerous  if  there 
are  accumulative  effects  due  to  mechanical  resonance.  The 
fluctuations  of  the  terminal  voltage  will  be  much  greater  and 
of  probably  a  longer  periodicity. 

It  might  even  be  possible  to  put  the  alternators  on  such  a 
heavy  condensive  load  that  the  synchronizing  current  would  no 
longer  act  to  keep  the  machines  in  step  but  would  actually  tend 
to  make  them  run  in  series.  From  equation  (9)  it  will  be 
seen  that  the  necessary  condition  that  this  may  occur  is  that 

X.         X 
.r-=j  >  —J,     for  this  makes  la  negative  and  so  its  effect  is  to 

reduce  the  load  on  the  alternator  which  accelerates.  Since  R 
equals  zero  and  r  may  be  neglected  this  reduces  to  the  condition 
that  the  total  reactance  of  the  load  must  be  less  than  one-half 
of  the  synchronous  reactance  of  the  alternator.  If  this  result 
is  applied  to  the  alternator  under  consideration  we  shall  find 
that  it  is  necessary  to  put  the  machines  on  a  condenser  load 
that  takes  more  than  650  amperes  per  phase  from  each  generator 
— about  200  per  cent  of  full-load  cu.-rent — before  the  synchro- 
nizing current  acts  in  this  peculiar  manner. 
*  It  is  also  interesting  to  note  the  effect  of  inserting  capacity 
in  the  bus-bars  between  the  machines.  For  a  given  load  the 
synchronizing  current  is  determined  by  the  constants  of  the 
armature  circuit.  The  synchronizing  current  is  maximum  when 
X  is  inductive  reactance  and  equal  to  r  (as  we  have  already 
seen)  and  is  minimum  when  x  is  capacity  reactance  and  equal 
to  r.  When  x  is  zero  the  synchronizing  current  depends  solely 
on  the  constants  of  the  external  circuit.  It  would  be  zero  only 
on  unit  power  factor.  For  an  inductive  load  it  would  have  a  true 
synchronizing  effect,  while  on  a  condensive  load  the  alternators 
would  tend  to  run  in  series.  Thus  the  effect  of  inserting 
capacity  reactance  in  the  armature  circuit  would  first  be  to 
increase  the  synchronizing  current  to  a  maximum  value.  Beyond 
this  it  would  fall  off  very  rapidly  and  would  be  zero^if  X 
were  zero — when  the  capacity  reactance  was  equal  to  the  sum 
of  the  synchronous  reactances  of  the  alternator.  A  still  further 
increase  in  the  capacity  reactance  would  tend  to  make  the 
machines  run  in  series. 


The  Most   Economical    Shape  of  Winding 
for   Electrical  Measuring  Instruments. 

By  a.  p.  Young. 
In  electrical  measuring  instruments  it  is  desirable  that  the 
ratio  of  torque  to  weight  of  moving  element  should  be  as  large 
as  possible,  for  in  this  way  the  effect  of  friction  in  the  moving 
system  is  reduced  and  any  inaccuracies  due  to  this  cause  are 
greatly  dimihished. 

Taking,  for  example,  the  case  of  a  wattmeter  or  watt-hour 
meter,  there  is,  in  general,  a  movable  coil  of  fine  wire  carrying  a 
current  proportional  to  the  supply  voltage,  which  moves  in  a 
magnetic  field  produced  by  coils  which  carry  the  main  cur- 
rent. Of  course,  for  given  conditions  the  torque  exerted  on 
the  movable  coil  could  be  increased  by  increasing  the  num- 
ber of  turns  on  the  stationary  winding  or  by  increasing  tlie 
ampere-turns  on  the  movable  coil;  that  is,  by  increasing  either 
the  turns  on  this  coil  or  the  current  in  the  coil.  Increasing  the 
number  of  turns  means  a  larger  and  more  expensive  winding, 
while  increasing  the  shunt  current  (that  is,  the  current  in  the 
movable  coil)  results  in  an  increased  loss  of  energy  in  the 
shunt  circuit,  which,  of  course,  is  undesirable.  Supposing,  how- 
ever, that  values  have  been  chosen  for  the  three  factors, 
namely,  (l)  number  of  turns  in  the  main  winding,  (2)  num- 
ber of  turns  in  the  movable  coil,  (3)  shunt  current,  then  the 
question  will  arise  as  to  what  shape  of  movable  coil  will  give 
the  greatest  torque,  using  a  certain  length  of  wire,  or,  in 
other  words,  what  shape  of  movable  coil  will  give  the  greatest 
ratio  of  torque  to  weight  of  wire  used. 

In  the  following,  consider  a  coil  of  only  one  turn,  which  is 
free  to  move  in  a  magnetic  field  of  constant  and  uniform 
density.  Consider  first  the  case  of  a  rectangular  winding,  such 
as  is  shown  in  Fig.  I.     Let 

Current  carried  by  coil  ^  /. 

Intensity    of    magnetic    field  ^  B. 

Length  of  coil  =  2a. 

Breadth  of  coil  =  b. 
Then   when  the  plane  of  the  coil   is  parallel   to  the  magnetic 
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FIGS.    I  .AND   2. — TORQIE  FOR   RECTANGULAR  COIL   AND   FOR   CIRCULAR 
COIL. 

lines,  the  coil  is  in  the  position  for  maximum  torque  and,  thus, 
in  c.  g.  s.  units  the  torque  corresponding  to  this  position  is 
2abBI.  If  the  coil  is  now  rotated  through  an  angle  o,  the 
torque  corresponding  to  this  new  position  is  2abBI  cos  a. 
Therefore,  the  average  torque  corresponding  to  a  variation  of 

„        2ahBI    i 
a  from    +90     to  —  90    =       _-    I    cosn.dn 

J  — y 

7.      2abBl\   .      1+T 
that  is,  average  torque  =  i  = — -_ — I  ii«  a  I 

Denoting  the  total  length  of  the  wire  by  / 
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26  +  4a  =  / 


Therefore,    7*=:     _    I  — — 2al 


r  = 


2B/.ia      8B/.a» 


If  /  is  kept  constant  and  as  a  is  varied: 
dT_  2BI.I  _  \6BIa 

da         ~  ~ 

T  will  be  a  maximum  when  — -  =  0.     Therefore,  the  value  of 

da 
a  corresponding  to  the  maximum  value  of  T  is  given  by  the 
equation  ; 

2811  _  \6BIa 

that  is.  l  —  %ii. 

This  means  that  b  must  equal  2a,  or,  in  other  words,  the  sec- 
tion of  coil  must  be  square.     The  average  value  of  the  torque 

corresponding  to  a  square  section  is  given  by     — - — 

Consider  next  a  circular  coil.  Referring  to  Fig.  2,  assume 
that  the  coil  is  in  the  position  for  maximum  torque;  that  is, 
the  plane  of  the  coil  is  parallel  to  magnetic  lines.  Considering 
an  element  of  the  coil,  rdQ. 

Torque  exerted  on  element  =  BlrdQ  sin'O 


Torque  exerted  on  whole  coil 


=  2BV     /  sin- 
J  0 


().(i() 


=  2BIr\ 

=  Blirr 
The  average  value  of  the  torque  corresponding  to  a  move- 
ment of  the  coil  between  go°  displacements  on  either  side  of 
the  position  considered,  is  given  by, 
2 


.BI- 


2BIr'- 


(1) 


The  length  of  wire  used  to  produce  this  torque  is 

/  =  2'rr 
If  this  length  of  wire  is  wound  so  that  the  section  is  a  square, 

then  length  of  side  =:  fc  =  ^ 


Average  value   of   torque 


2BIb' 


=  b;.(|) 


(2) 


That  is,  using  the  same  length  of  wire, 

Average  torque  exerted  by  circular  coij 4_ 

Average  torque  exerted  by  square  coil        ~ 
or   the   circular   coil   gives   approximately   27   per   cent   greater 
torque  than  a  coil  of  square  section,  using  the  same  length  of 
wire  in  each  case,  and  assum.ing  that  the  magnetic  field  in  which 
the  coil  moves  is  uniform. 

This  conclusion  is  interesting  and  is  probably  of  greatest 
practical  importance  as  applied  to  the  case  of  a  watt-hour 
meter  of  the  commutator  type.  An  instrument  of  this  type 
consists  of  a  rotating  armature  made  up  of  a  number  of  coils 
such  as  have  been  assumed  above,  and  the  torque  exerted  by 
this  armature  is  proportional  to  the  average  value  of  the 
torque  exerted  by  each  coil.  The  foregoing  conclusion  shows 
that  in  such  cases  the  spherical  drum  form  of  armature  is  the 
most  economical. 

In  the  case  of  permanent  magnet  instruments,  where  there  is 
a  rectangular  coil  moving  in  a  radial  magnetic  field  of  perma- 
nent value,  the  torque  is  dependent  solely  on  the  current  pass- 
ing through  the  coil  and  independent  of  the  angular  position 
of  the  coil.  For  such  instruments  it  is  readily  seen  that  the 
square  form  of  coil  is  the  most  economical,  which  means  that 
for  an  instrument  of  this  type  the  square  section  of  coil  gives 
the  greatest  torque  for  certain  values  of  the  magnetic  strength, 
moving-coil  turns,  moving-coil  current  and  length  of  wire  used. 


A     Composite     Telegraph    and     Telephone 
System  for   Interurban    Railways. 

The  Interurban  Railway  Company,  of  Des  Moines,  Iowa,  has 
been  testing,  for  the  past  year,  a  combined  dispatching  and  com- 
mercial telegraph  and  telephone  system  that  has  many  new  and 
novel  features.  The  system  is  being  tried  out  on  the  Beaver 
Valley  Division  of  the  company's  lines.  On  this  division  cars 
were  originally  dispatched  by  a  single  telephone  line  consisting 
of  a  single  metallic  circuit  of  No.  9  BB  galvanized  iron  wire, 
carried  on  35  ft.  poles  directly  underneath  a  25,000-volt,  three- 
phase,  high-tension  line  for  a  distance  of  about  40  miles. 

On  this  single  metallic  line  there  are  connected  about  20 
bridging  local  battery  telephones,  a  telephone  being  located  at 
each  station  and  passing  point  on  the  main  and  branch  or  junc- 
tion line. 

Owing  to  the  large  amount  of  freight  and  express  handled 
on  this  branch  it  was  found  necessary  to  either  erect  another 
telephone  line  or  install  a  system  of  telegraph  instruments  on 
the  existing  telephone  line.  The  latter  was  found  to  be  the 
cheaper,  and  thought  to  be  the  better  plan,  since  the  telegraph 
is  more  reliable  and  better  suited  for  certain  classes  of  work 
than  the  telephone.  The  telegraph  instruments  were  first  con- 
nected as  shown  in  Fig.  I,  which  illustrates  the  usual  method 
of  connecting  telegraph  instruments  in  series  on  a  composite 
telegraph  and  telephone  line.  Since  both  sides  of  the  telephone 
line  are  used  as  one  side  on  the  telegraph  line,  it  is  necessarj- 
at  each  intermediate  telegraph  station  to  cut  a  condenser  in  each 
side  of  the  telephone  line  to  open  the  line  to  the  direct-current 
telegraph  current  and  shunt  it  through  the  telegraph  instru- 
ments. In  using  the  telephone  it  is  necessary  to  signal  and 
talk  through  these  condenr>ers,  and  while  they  do  not  interfere 
with  the  small  undulating  voice  currents  used  in  talking,  they 
do  seriously  interfere  with  the  magneto  signaling  currents, 
especially  where  there  are  a  large  number  of  telephones  used 
on  the  line.  Aside  from  the  expense  of  maintaining  these 
troublesome  condensers,  it  was  found  practically  impossible  to 
signal  through  them  when  six  or  eight  intermediate  telegraph 
stations  were  installed,  as  it  was  necessary  to  signal  through 
eight  or  ten  condensers  in  series.  It  was  also  found  to  be  im- 
possible to  cut  the  telegraph  instruments  on  the  branch  or 
junction  line  in  series  with  those  on  the  main  line  w'ithout  in- 
stalling another  line  wire  on  the  branch  line.  To  overcome 
these  difficulties,  and  to  secure  other  very  desirable  results,  a 
method  was  devised  of  connecting  the  telegraph  instruments  in 
multiple.  The  three-point  open  circuit  telephone  keys  are 
bridged  onto  both  sides  of  the  telephone  line  through  balanced- 
wound  impedance  coils  having  three  terminals.  The  end  ter- 
minals are  connected  to  the  telephone  line.  The  telegraph  keys 
are  connected  between  the  middle  point  of  the  impedance  coil 
and  some  source  of  direct-current  supply,  as  illustrated  in  Fig.  2. 
The  relays  are  bridged  on  in  multiple  with  each  other  and  with 
the  keys  between  the  middle  terminal  of  this  same  impedance 
and  grounded  through  about  1000  ohms  of  non-inductive  re- 
sistance, X  and  Y ;  the  object  of  the  resistance  A'  being  to  give 
an  even  distribution  of  energy  through  all  the  relays  on  the  line 
when  sending  or  receiving.  It  will  be  observed  that  resistance 
-Y,  Fig.  2,  is  shunted  out  when  receiving,  and  cut  in  when  send- 
ing. When  resistance  A'  equals  the  combined  resistance  of  the 
line  and  two  impedance  coils,  the  relays  at  each  telegraph  sta- 
tion will  get  the  same  amount  of  energy  when  receiving  as  when 
sending.  The  resistance  "Y"  also  aids  in  obtaining  an  even 
distribution  of  energy  to  all  the  relays  on  the  line  by  decreasing 
the  per  cent  that  the  line  resistance,  which  is  a  variable  amount 
between  each  telegraph  station,  bears  to  the  total  resistance  oT 
any  multiple  telegraph  circuit.  Since  the  500-volt  railway  cir- 
cuit is  usually  available  at  all  telegraph  stations  on  interurban 
dispatching  lines  this  affords  a  very  convenient  and  reliable 
method  of  obtaining  energj-  by  connecting  the  key  in  between 
the  middle  terminal  of  the  impedance  coil  and  four  or  five  16-cp 
lamps  in  scries,  as  illustrated  in  Fig.  2,  so  as  to  obtain  no 
volts  on  the  telephone  line. 
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For  the  fifth  or  ground  lamp  it  is  best  to  use  four  i6-cp  lamps 
in  series  multiple  as  illustrated  in  Fig.  2.  With  this  com- 
bination there  is  no  danger  of  the  lamps  burning  out  and  throw- 
ing current  at  500  volts  potential  on  the  telegraph  line.  The 
local  sounder  is  connected  in  the  usual  manner,  either  with  local 
battery,  which,  in  this  case  can  be  ordinary  dry  batteries,  since 
the  sounder  is  on  open  circuit  when  not  in  actual  use,  or  by 
shunting  the  ground  lamp  in  a  series  of  five.  After  a  test  cov- 
ering a  period  of  one  year,  it  has  been  demonstrated  that  the 


FIG.     I. — DIAGRAM    OF    COXXECTIOXS    OF    TELEGRAPH     INSTRUMENTS. 

above-described  method  of  connecting  telegraph  instruments  on 
the  open-circuit  multiple  method  on  combined  telegraph  and 
telephone  lines  for  interurban  service  has  several  well  defined 
advantages  over  the  series  or  closed  circuit  method.  Energy 
is  not  being  used  except  when  keys  are  in  actual  use.  All  sta- 
tions are  independent  of  each  other,  and  any  one  can  be  cut 
on  or  off  the  line  at  any  tirtle  without  interfering  with  the  rest 
of  the  line.  A  break  or  opening  in  the  instruments  of  one  sta- 
tion does  not  affect  the  other  stations  on  the  line.  It  is  im- 
possible for  an  operator  to  go  away  and  leave  the  line  open  by 


It  is  very  convenient  in  reporting  accidents,  break-downs, 
and  trouble  on  the  line,  where  you  do  not  wish  the  passengers 
and  general  public  to  hear,  as  they  would  if  the  telephone  was 
being  used.  The  multiple  or  open-circuit  system  requires  no 
condensers  and  but  one  impedance  coil  at  each  station;  where- 
as, the  series  closed-circuit  system  requires  two  condensers  cut 
into  the  telephone  line  and  two  impedance  coils  cut  across  the 
line  at  each  intermediate  telegraph  station. 

Probably  the  greatest  advantage  of  the  multiple  sj'stem  over 
the  series  system  in  operating  a 
combined  telegraph  and  telephone 
line  which  parallels  a  high-tension 
line  results  from  the  system  of 
connecting  the  balanced-wound 
impedance  coil  to  line  through 
relays  and  through  resistance  to 
ground.  Figs.  3,  4  and  5  show 
different  kinds  of  balanced-wound 
impedance  coils  which  may  be 
used. 

Both  sides  of  the  telephone  line 
being    of    the    same    potential    no 
telegraph    curent   will    pass    from 
one  side  to  the  other  through  the 
telephones   bridged   onto   the   line, 
and,  therefore,  will  in  no  way  in- 
terfere with  the  telephone  service. 
The   great   trouble   with   the   tele- 
phone   for    dispatching    purposes, 
especially  when  the  telephone  line 
parallels  high-tension  lines,  is  due 
to  the  extreme  sensitiveness  of  the  telephone  receivers  to  the 
slightest  trace  of  alternating  current   or  a  varying  current   of 
any  description. 

A  well  constructed  telephone  line  must  have  the  same  re- 
sistance, impedance,  inductance  and  capacity  in  each  side  of 
the  line ;  not  only  must  each  side  total  the  same,  but  each  side 
must  have  the  same  between  each  talking  station.  The  line 
must  be  so  transposed  that  each  side  of  the  circuit  shall  occupy 
and  travel  in  the  same  zone  or  position  relative  to  all  source  of 
inductance  half  of  the  distance  between  each  talking  station. 
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FIG.    J— IPIACKAM    OF    COMPOSITE   CONNECTIONS. 


leaving  his  key  open.  The  operator  can  cut  his  instrument  off 
the  line  by  opening  the  double-pole  switch,  Fig.  2,  and  practice 
without  interfering  with  the  rest  of  the  service.  If  both  sides 
of  the  telephone  line  should  break,  telephone  service  can  still 
be  maintained  on  each  side  of  the  break  without  making  any 
changes  in  the  instruments  or  the  line.  With  the  multiple  or 
open-circuit  system  the  telephone  line  docs  not  have  to  be  cut 
or  changed  in  any  manner  and  portable  instruments  can  be 
plugged  on  or  off  the  line  the  same  as  portable  telephone  in- 
struments, as  illustrated  in  Fig.  6. 


The  line  must  be  properly  insulated  not  nuly  from  other  lines, 
but  from  the  ground  and  all  other  objects  having  capacity  which 
would  unbalance  it.  The  greatest  source  of  trouble  in  operating 
dispatching  lines  which  parallel  high-tension  lines  and  the  one 
most  difficult  to  overcome  arises  from  the  compromising  posi- 
tion the  telephone  line  is  made  to  occupy  to  satisfy  two  opposite 
and  opposing  conditions.  One  for  the  purpose  of  keeping  the 
line  clear  of  the  ground,  and  the  other  for  the  purpose  of  pre- 
venting a  high  difference  of  potential  from  arising  between 
both  sides  of  the  line  and  ground,  which  might  be  induced  from 
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the  high-tension  line,  or  from  some  foreign  line  coming  in 
contact  with  the  telephone  line.  To  satisfy  one  condition  the 
line  must  be  kept  perfectly  insulated  and  clear  of  the  ground. 
To  satisfy  the  other  condition  it  must  be  brought  near  the 
ground  in  many  places  so  that  the  striking  distance  is  within  the 
range  of  safe  and  moderate  voltages.  To  accomplish  this  result 
the  line  must  be  brought  within  l/ioo  of  an  inch  of  the  ground 
in  many  places.  The  devices  ordinarily  used  for  this  purpose 
consist  of  two  carbon  plates  separated  about  i/ioo  of  an  inch  by 
perforated  celluloid  or  mica,  one  carbon  plate  being  connected 
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FIG.    3. — IMPEDAN'CE   COll,. 

to  one  side  of  telephone  circuit  and  the  other  carbon  plate  con- 
nected to  the  ground.  When  a  discharge  takes  place  from  one 
carbon  plate  to  the  other,  it  burns  and  blisters  it  and  leaves 
that  side  of  the  line  permanently  grounded.  The  capacity  of 
the  grounded  side  is  greatly  increased,  the  telephone  line  be- 
comes unbalanced,  and  so  noisy  as  to  become  inoperative  to 
telephone  service. 

It  is  then  necessary  to  go  over  the  line  and  clean  the  pro- 
tectors. Dust  and  dirt  also  accumulate  on  these  protectors 
with  the  same  result.  The  installation  of  multiple  telegraph 
instruments  on  telephone  lines  of  this  character  overcomes  most 
of  the  above  mentioned  trouble.  The  grounding  of  the  neutral 
point  of  the  impedance  coils  through  the  relays  and  non-induc- 
tive resistance  serves  to  carry  off  the  static  and  other  stray 
electricity  which  otherwise  would  accumulate  and  discharge 
across  the  carbons  and  blister  them.  Thus,  the  installation  of 
the  telegraph  instruments  on  the  same  line  as  the  telephone,  in- 
stead of  introducing  any  new  or  increased  complications  or 
troubles,  greatly  diminish  the  existing  ones.  Since  the  in- 
stalling of  the  telegraph  instruments  on  the  Beaver  Valley  dis- 
patching line  nearly  all  the  trouble  arising  from  blistered  car- 
bons in  the  protector  has  been  eliminated.  This  leads  to  the 
conclusion  that  when  telephone  instruments  are  not  needed, 
both  sides  of  the  telephone  line,  paralleling  high-tension  lines 
should  be  grounded  through  suitable  balanced-wound  impedance 
coils.  But  wherever  the  business  on  the  line  is  important  enough 
to  warrant  the  expense,  telegraph  instruments  should  be  in- 
stalled. 

A  composite  system  not  only  doubles  the  amount  of  business 
that  can  be  handled  over  a  single  line,  but  is  much  more  re- 
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other,  and  where  a  quick  and  immediate  response  is  required, 
and  where  one  does  not  wish  to  talk  through  a  second  party,  the 
telephone  is  unsurpassed. 

There  is  sometimes  a  great  deal  of  satisfaction  in  talking 
directly  to  the  train  crews,  station  attendants  and  other  em- 
ployees. For  such  work  the  telephone  is  most  desirable.  There 
are,  however,  times  when  a  personal  interview  is  not  required 
and,  perhaps,  not  wanted,  and  in  such  cases  the  telegraph  has 
its  advantages.  The  greatest  trouble  with  the  telephone  for  dis- 
patching purposes  is  that  the  operating  current  is  so  small  that 
the  lines  easily  pick  up  sufficient  foreign  and  induced  current  to 
interfere  with  the  operating  current,  consequently  the  telephone 
instruments  are  very  noisy.  Telephone  transmitters  usually 
operate  on  from  two  to  four  volts,  and  as  their  resistance  is 


FIGS.  4  AND  5. — IMPEDANCE  C0II.S. 

liable  and  convenient  than  either  telegraph  or  telephone  line 
alone.  The  telegraph  and  telephone  are  not  both  subject  to  the 
same  troubles.  .Mthough  the  telephone  is  more  sensitive  to 
both  atmospheric  disturbances  and  induced  currents  from  other 
lines,  and  consequently  is  less  reliable  than  the  telegraph,  it  is 
more  convenient  and  better  adapted  for  handling  certain  classes 
of  business  than  the  telegraph.  For  reporting  cars,  at  passing 
points,  and  places  where  there  are  no  operators,  for  communi- 
cations between  sub-stations  and  main  stations,  and  all  lines  of 
business  where  it  is  necessary  to  get  into  close  touch  with  each 


FIG.   6. — DIAGRAM   OF    PLUGGIXG-I.V    ARRANGEMENT. 

from  10  to  20  ohms,  they  do  not  usually  require  more  than 
one  watt.  This  is  a  very  small  amount  of  power.  If  a  trans- 
mitter could  be  designed  to  operate  on  100  watts  or  more,  the 
receivers  could  be  made  less  sensitive  to  current  from  foreign 
lines,  and  would  not  be  so  aflfected  by  atmospheric  conditions. 
The  composite  system  has  all  the  advantages  of  both  systems 
with  very  little  additional  expense.  It  introduces  no  new- 
troubles  or  conveniences  and  greatly  diminishes  the  liability 
of  total  interruption  of  services.  We  are  indebted  to  Mr.  E.  R. 
Cunningham,  electrical  superintendent  of  the  Des  Moines  City 
&  Interurban  Railways,  for  the  information  contained  in  this 
article. 


X'ertical  Shaft  Rotary  Converter  at  Chicago. 

The  Commonwealth  Edison  Company,  of  Chicago,  has  just 
installed  in  its  Market  Street  sub-station  the  first  vertical  shaft 
rotary  converter  to  be  put  in  operation  in  an  American  central 
station.  The  same  company  has  already  in  use  five  2000-kw 
vertical  shaft  motor-generator  frequency  changers,  which  are 
very  satisfactory.  The  frequency  changers  have  step  bearings 
similar  in  principle  to  those  on  the,  Curtis  steam  turbine;  the 
weight  of  the  bearing  being  carried  on  a  film  of  oil  or  water 
forced  under  the  bearing.  The  rotary  converter  under  con- 
sideration, however,  differs  considerably  in  construction  from 
the  frequency  changer  sets.  It  is  a  2000-kw  General  Electric 
machine  running  at  a  speed  of  166  r.  p.  m.  Provision  is  made 
for  carrying  the  weight  of  the  revolving  armature  either  on  a 
roller  bearing  or  on  an  oil  pressure  bearing.  The  roller  bearing 
has  given  good  results  in  factory  test  runs,  and  it  is  confidently 
expected  that  it  will  be  the   form  of  bearing  finally  adopted. 


December  28,  1907. 


ELECTRICAL       WORLD 


1251 


To  provide  for  operation,  should  changes  be  necessary  during 
the  perfecting  of  the  roller  bearing,  however,  an  oil  bearing, 
interchangeable  with  the  roller  bearing,  has  been  provided,  to- 
gether with  a  set  of  pumps  for  maintaining  the  pressure  in 
the  oil  bearing.  Fig.  2  is  a  vertical  sectional  drawing  showing 
the  relation  of  parts.  The  armature  of  the  machine  revolves  about 
a  stationary  central  shaft  or  pivot,  such  as  shown  in  Fig.  4. 
This  stationary  shaft,  which  is  23  ins.  in  diameter,  carries  on 
its  upper  end  the  interchangeable  roller  or  oil  pressure  bearing. 
The  armature  is  mounted  on  a  sleeve  which  revolves  outside  of 
the  stationary  shaft.     The  weight  of  this  sleeve  and  the  arma- 


The  field  magnet  structure,  carrying  18  poles,  is  supported 
on  cast-iron  pillars  resting  on  a  concrete  base  ring,  as  shown  in 
Fig.  3.  To  keep  the  revolving  armature  in  line,  there  are  two 
guide  bearings,  each  14  ins.  long,  below  the  roller  bearing.  To 
change  from  roller  bearing  to  oil  pressure  bearing,  it  is  a 
simple  matter  to  take  the  weight  off  the  top  bearing,  with- 
draw the  cap  screws  holding  the  top  plate  and  change  from  a 
roller  to  oil  pressure  bearing  or  vice  versa. 

The  advantages  of  the  vertical  shaft  rotary  converter  are 
many.  There  is  a  saving  of  about  17  per  cent  of  weight  in  the 
vertical  shaft  machines,  as  compared  with  the  horizontal  shaft 
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FIG.  I.— SECTIONAL  ELEVATION   SHOWING  2000-KW  ROTARY  EQUIPMENT  IN  MARKET  STREET  SUB-STATION  OF  THE  COMMONWEALTH  EDISON 

COMPANY. 


ture  which  it  carries  is  taken  by  the  bearing  at  the  upper  end. 
To  get  at  the  roller  bearing,  it  is  only  necessary  to  remove  a  steel 
cap  from  the  upper  end  of  the  revolving  sleeve,  after  having 
first  relieved  this  steel  cap  of  the  weight  of  the  armature  and 
sleeve  by  means  of  screw-jacks.  These  screw-jacks,  which  are  a 
permanent  part  of  the  machine,  consist  simply  of  a  set  of 
screws  which  are  accessible  from  the  basement  below  the  ma- 
chine. 


machines  this  company  has  in  service.  The  horizontal  shaft 
machines,  to  be  sure,  run  at  a  lower  speed,  but  they  have  been 
the  only  ones  available,  so  that  leaving  out  of  account  the 
questionable  possibility  of  building  satisfactory  higher  speed 
horizontal  shaft  machines,  there  is  an  important  reduction  in 
weight  by  the  vertical  shaft  construction.  One  of  the  most  im- 
portant advantages  of  this  construction  is  the  accessibility  of 
the  brushes.     The  brushes  on  the  vertical  shaft  machine  are 
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readily  accessible  to  an  attendant  on  a  platform  extending 
around  the  machine  and  resting  just  above  the  field  poles.  On 
a  horizontal  shaft  machine  the  attendant  must  climb  ladders  in 
difficult  positions.  The  weight  of  the  vertical  shaft,  2000-kw 
machine  is  stated  to  be  about  67  tons.  The  diameter  of  the 
circular  floor  space  occupied  by  it  is  15  ft.  3  ins.  The  height 
above  the  floor  is  9  ft.  3  ins.  The  2000-kw  horizontal  shaft 
machines  of  the  company  occupy  a  floor  space  of  16  ft.  6  in.  x 
16  ft.  6  in.,  and  extend  12  ft.  11  ins.  above  the  floor  and  3  ft. 
7  ins.  below,  making  the  total  over  all  height  16  ft.  6  ins. 

The  rotary  is  entirely  supported  by  the  steel  and  concrete 
floor  of  the  building,  as  shown  in  Figs,  i  and  3 ;  the  building 
being  designed  to  carry  such  loads  on  the  first  floor.  The  base- 
ment space  under  the  converter  is,  therefore,  almost  clear  save 
for  electrical  apparatus.  This  electrical  apparatus  consists  of  a 
250-kw  regulator  on  the  alternating-current  end  and  two  single- 
pole,  ii.ooo-ampere,  solenoid-operated  circuit-breaking  switches 
in  the  direct-current  leads.  The  direct-current  leads  go  directly 
to  the  bus-bars,  the  solenoid  control  circuit  only  being  taken  to 
the  converter  control  panel.  An  excellent  idea  of  a  typical  arrange- 
ment of  circuits  and  apparatus  in  this  sub-station  is  given  by 
Fig.  I.    The  9000-volt,  three-phase  lines  enter  through  conduit 


niatUMa. 


FIG.     2. — ^VERTIC4L    SECTION     OF    ONE-HALF    OF     2000-KW    VERTICAL- 
SHAFT  ROTARY. 

from  the  left,  pass  along  the  basement  floor  and  thence  up  to 
the  high-tension  bus  compartments  and  switchboard  at  the 
right.  The  300-ampere  oil  switch  shown  at  the  upper  right- 
hand  corner  of  Fig.  i  controls  the  alternating-current  end  of  the 
rotary  converter,  this  being  the  only  switch  in  the  chain  of 
apparatus  until  the  direct-current  leads  of  the  converter  are 
reached.  In  other  words,  the  regulator  and  rotary  converter  are 
considered  as  a  unit  and  are  conductively  connected  together. 
From  the  high-tension  switch,  the  leads  pass  under  the  floor 
to  the  transformer,  which  is  on  the  main  floor  of  the  sub-sta- 
tion, close  to  the  rotary  converter.  The  low-tension,  six-phase 
leads  of  the  transformer  pass  through  the  floor  to  the  regulator 
in  the  basement  and  then  up  to  the  collecting  rings  of  the  con- 
verter, which  arc  just  below  the  armature.  From  the  conver- 
ter, the  direct-current  leads  go  by  the  shortest  possible  route  to 
the'  direct-current  bus-bars  and  the  energy  passes  out  thence 
over  the  direct-current  feeders,  so  that  a  minimum  amount  of 
copper  is  required  for  leads  and  switch  connections.  The 
high-tension  bus-bar  compartments  in  the  new  part  of  the  sub- 
station are  built  of  concrete  slabs  made  to  order  and  as- 
sembled on  the  job. 


Tliis  rotary  converter  gives  direct  current  at  from  240  to  300 
volts.  The  neutral  of  the  low-tension  side  of  the'transformer 
is  connected  to  ground  and  to  the  neutral  of  the  direct-current 
system,  thus  doing  away  with  the  necessity  of  direct-current 
balancing  sets.  This  is  the  standard  practice  of  the  Common- 
wealth Edison  Company.  The  rotary  converter  is  the  latest 
addition  to  a  sub-station  which  already  has  four  looo-kw  hori- 
zontal shaft  rotary  converters.     An  interesting  economic   fea- 


FIC    .^.        ....    VERTICAL-SHAFT  ROTARY   CON\'ER:_.. 

ture  in  this  sub-station  is  the  use  of  a  transformer  giving  an 
increased  voltage  for  ore  of  the  rotary  converters  in  order 
that  the  direct-current  voltage  delivered  may  be  high  enough 
to  charge  the  storage  batteries  there  installed.  The  transformer 
connections  allow  the  converter  to  be  operated  at  an  alternating 
e.  m.  f.  of  from  300  to  360  volts,  instead  of  2.40  to  300  volts. 
This  gives  a  direct-current  voltage  sufficient  to  take  care  of 
battery  charging  and  abnormal  operation  in  case  the  voltage  on 
some  feeder  needs  boosting.  It  is  considered  cheaper  and  more 
satisfactory  to  purchase  a  transformer  of  this  kind  with  extra 


FIG.     4. — STATIONARY      VERTICAL      SHAF:         ;  .  ARY 

CONVERTER. 

voltage  connections  than  to  buy  and  provide  room  for  a  booster 
for  battery  charging. 

The  company  has  also  contracted  for  a  looo-kw  vertical-shaft, 
rotary  converter  for  its  Randolph  Street  sub-s;.ntion  under  the 
Masonic  Temple.  Fig.  4  shows  the  shaft  of  this  machine 
erected  under  the  sidewalk  where  it  is  to  be  located. 
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Letters  to  the  Editors. 

The    Beginnings    of  the    Rubber     Industry. 

To  the  Editors  of  Electrical  World: 

Sirs  : — In  your  issue  of  Nov.  23  the  statement  is  made  in  a 
very  interesting  article  on  rubber  by  the  well  known  authority, 
Mr.  F.  J.  Hall,  that  the  price  of  this  material  is  fixed  by  the 
demand.  It  may  be  of  passing  interest  to  your  readers  to  quote 
from  a  book  printed  about  a  century  ago  and  long  out  of  print. 
"The  substance  called  Indian  Rubber  or  Caoutchouc  was  not 
known  in  Europe  until  the  beginning  of  the  eighteenth  century, 
having  been  brought  from  South  America  as  a  great  curiosity. 
It  appeared  in  the  shape  of  bottles,  birds,  or  other  fantastically 
molded  forms.  Nothing  could  be  learned  of  its  origin  until  a 
body  of  French  Academicians  undertook  a  voyage  to  South 
America  in  1735  when  it  was  ascertained  through  traveling 
through  Brazil  that  it  was  an  exudation  from  a  tree  called  the 
heve."  The  narrative  proceeds  to  tell  how  it  is  cured  and 
molded  into  various  forms.  "The  usual  method  of  drying  is 
to  spread  a  thin  coating  of  the  milky  juice  upon  molds  -  -  - 
These  are  then  dried  by  exposure  to  the  heat  of  a  smoke-fire. 
-  -  -  layer  after  layer  may  be  put  on  until  the  desired  thick- 
ness is  achieved.  -  -  -  It  will  then  be  found  to  retain  any 
impression  that  may  be  given  to  it."  Anent  the  price  that 
obtains  to-day,  and  by  the  ruling  of  "supply  and  demand,"  it 
may  be  of  interest  to  note  the  then  demand.  "More  than  52,000 
lbs.  of  caoutchouc  were  imported  into  England  last  year,  being 
nearly  double  the  quantity  brought  during  the  preceding  year. 
Its  price  is  is.  6d.  per  pound."  As  the  employment  of  rubber 
had  not  then  reached  the  usefulness  in  the  manufactures  that 
obtains  to-day  is  attested  by  the  writer's  note:  "For  many  years 
its  only  use  has  been  to  rub  out  lead  pencil  marks  and  it  has  be- 
come an  important  industry."  As  a  prophecy  the  historiog- 
rapher proceeds  to  say :  "A  thin  coating  of  the  solution 
spread  on  any  texture  renders  it  impervious  to  air  or  moisture; 
while,  at  the  same  time,  it  can  be  folded  in  as  portable  form  as 
before  it  received  the  preparation  -  -  -  The  use  of  rubber 
applied  to  a  fabric  will  permit  of  making  pillows,  and  even  beds 
out  of  bags  and  thus  be  air-tight  and  these  being  made  with 
an  air  cock  may  be  inflated  at  pleasure  into  elastic  cushions." 

New  York.  H.  F.  Frasse. 


The   Patent  Office  Gazette. 


To  the  Editors  of  Electrical  World: 

Sirs  : — The  writer  wishes  to  bring  to  the  attention  of  your 
readers  a  recent  action  of  the  patent  oflfice  in  abridging  the 
record  of  patent  claims  as  published  in  the  Official  Gazette. 
Since  Nov.  19  patents  containing  more  than  six  claims  have  been 
cut  down  and  only  the  first  si.x  claims  thereof  published.  This 
is  a  matter  of  considerable  importance  to  inventors  and  manu- 
facturers in  general,  and  should  receive  prompt  and  effective 
condemnation.  Up  to  the  present  time  the  writer  has  seen  no 
comment  in  the  technical  press  on  this  subject. 

The  Patent  Office  Gazette  is  the  only  official  general  publica- 
tion of  the  patents  issued  by  the  department,  the  claims  of  which 
are  in  a  sense  a  part  of  the  federal  law,  and  as  such  should  no 
more  be  abridged  and  thereby  concealed  from  the  general  pub- 
lic than  the  laws  and  proceedings  of  Congress  as  published  in 
the  Congressional  Record.  The  present  action  practically  re- 
duces the  value  of  the  Gazette  to  that  of  a  mere  inde.x,  for  six 
claims  of  a  patent  often  disclose  no  more  than  a  small  and  pos- 
sibly insignificant  part  of  the  subject  matter  of  the  invention, 
while  the  single  illustration  published  has  always  been  inade- 
quate. Moreover,  it  will  no  doubt  be  found  that  attorneys  will 
take  advantage  of  the  new  rule  and  arrange  the  claims  in  such 
order  that  the  first  six  when  published  will  disclose  practically 
nothing  of  the  invention,  if  not  actually  misleading  the  reader 
as  to  the  scope  thereof. 

There  are  a  large  number  of  inventors  and  others  who  sub- 
scribe for  or  have  access  to  the  Gazette  and  who  follow  up  the 
record  of  patents  in  which  they  are  interested.  Heretofore  in 
the  majority  of  cases  all  of  the  information  desired  could  be 
obtained  directly  from  the  Gazette,  but  under  the  new  arrange- 
ment one  who  wishes  to  keep  in  fairly  close  touch  with  inven- 
tion along  a  given  line,  or  along  several  different  lines,  will  have 
to  procure  complete  copies  of  all  patents  issued  along  such 
lines,  many  of  which  on  examination  will  then  prove  to  be  of 
little  service  except  to  cause  him  an  unreasonable  and  unneces- 
sary expense. 

Such  ill  advised  "economy"  on  the  part  of  the  Patent  Office 
(if  the  slight  saving  in  printing  is  responsible  for  this  action) 
should  meet  with  most  emphatic  protest  in  the  press  and  at  the 
department. 

Syracuse.  N.   V.  H.  C.  Ford. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,   Motors  and   Transformers. 

Turbo-Generators. — R.  Pohl. — A  paper  read  before  the 
(British)  Institution  of  Electrical  Engineers.  The  author 
discusses  the  limitations  of  direct-current  machines  driven  by 
steam  turbines.  The  mechanical  or  speed  limit  of  the  arma- 
ture is  defined  by  the  circumferential  velocity  for  which  the 
tensile  stresses  reach  their  permissible  limit.  It  is  invariably 
the  stress  in  the  end  shells  protecting  the  connections  which 
first  approaches  the  limiting  values.  With  ordinary  bronze 
castings  the  maximum  permissible  speed  will  be  about  50  meters 
per  second,  while  with  special  phosphor-bronze  and  manganese- 
bronze  castings  it  will  be  75  meters  per  second.  There  is  also 
a  "flash-over  limit,"  the  most  important  factor  being  the  poten- 
tial difference  between  two  adjacent  commutator  bars.  As  a 
safe  limit  in  the  case  of  turbo-generators  40  volts  may  be  taken. 
This  limits  the  number  of  lines  of  force  allowed  to  enter  or 
leave  an  armature  of  given  diameter.  There  is  also  a  limitation 
to  the  "specific  load"  (ampere  conductors  per  centimeter  of 
armature  circumference).  The  author  finds  that  up  to  a  rating 
of  about  500  kilowatts  a  direct-current  dynamo  can  be  built  to 
the  requirements  of  the  steam  turbine  while  for  ratings  above 
500  kilowatts  it  is  not  possible  to  construct  direct-current 
generators  running  at  so  high  a  speed  as  the  equivalent  turbine 


demands.  This  limitation  may  be  overcome  by  artificially  re- 
ducing the  speed  of  the  steam  turbine,  or  by  arranging  two 
generators  in  tandem  coupled  to  one  turbine,  the  rating  of  each 
being  one-half  of  the  turbine  output.  Each  method  involves 
increased  cost,  and  can  only  be  considered  as  a  temporary 
measure.  It  has  been  said  that  homopolar  machines  might  be 
suitable  for  the  high  speeds  of  steam  turbines,  but  the  author 
shows  that  they  arc  impracticable  owing  to  the  excessive  amount 
of  active  material  required.  Further  progress  in  direct-current 
turbo  dynamos  must  be  made  by  extending  the  sparking  and  the 
flash-over  limit.  This  can  be  accomplished  by  working  with  a 
higher  circumferential  velocity  of  the  armature,  by  employing 
certain  steel  alloys  of  very  low  magnetic  permeability  and  high 
tensile  strength.  A  further  possibility  seeias  to  lie  in  adjusting 
the  commutaling  field  so  as  to  extend  the  specific  load  line  with- 
out exceeding  the  sparking  limit.  The  reactance  voltage  in- 
creases in  proportion  to  the  armature  current,  therefore  the 
characteristic  of  the  commutating  field  should  be  a  straight  line; 
unfortunately,  however,  such  is  not  the  case,  the  curve  "being 
convex.  The  author  has  found  that  the  following  method 
allows  an  adjustment  of  the  form  of  the  characteristic.  Use 
is  made  of  a  shunt  to  the  commutating  pole  winding,  the 
resistance    of    which    increases    rapidly    with    increasing    load. 
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Iron  resistors  of  the  kind  used  for  Nernst  lamps  are  particu- 
larly suitable,  although  thin  copper  wires  may  also  be  employed, 
for  which,  without  enclosing  them  in  air-tight  bulbs,  high  tem- 
peratures may  be  permitted.  As  will  easily  be  seen,  the  ampere- 
turns  on  the  commutating  poles  as  a  function  of  the  load  will 
now  rise  according  to  a  concave  curve,  thus  compensat- 
ing for  the  curvature  of  the  characteristic.  Experiments 
have  shown  that  an  almost  exact  straight-line  relation- 
ship between  the  intensity  of  the  commutating  field  and 
the  load  is  thus  obtainable  within  very  wide  limits. 
Finally,  there  is  a  possibility  of  further  extending  the 
flash-over  limit  by  using  a  special  armature  winding.  Such 
a  winding  is  described,  though  it  has  not  yet  been  tested  experi- 
mentally.— Lond.  Electrician,  Nov.  29..  In  the  discussion  which 
followed  the  reading  of  the  paper,  Mr.  G.  G.  Stoney  stated  that 
he  considered  the  author's  output  limits  rather  low,  and  Mr. 
E.  J.  Fox  made  a  few  remarks  from  the  turbine  builder's  point 
of  view.  Mr.  Miles  Walker  considered  a  number  of  points  of 
importance  to  users  of  the  machines  in  question,  and  described 
a  form  of  winding  used  by  the  British  Wcstinghouse  Company 
to  diminish  the  voltage  between  segments.  Prof.  Silvanus 
Thomson  discussed  the  flash-over  limit,  and  showed  a  drawing 
of  a  homopolar  machine  designed  some  15  years  ago.  Mr.  A.  C. 
Eborall  gave  a  few  particulars  of  a  Continental  design  of 
machine,  and  Prof.  G.  Knapp  mentioned  a  number  of  points 
especially  as  regards  the  speed  of  response  of  the  commutating 
pole  to  sudden  variations  of  load.  Mr.  S.  Evershed  related 
experiences  with  an  early  machine,  and  Mr.  A.  G.  Ellis  showed 
some  curves  of  maximum  speeds  and  outputs. — Lond.  Elec. 
Eng'ing,  Dec.  5. 

Design  of  Turbo-Generators. — H.  M.  Hobart. — A  fully  illus- 
trated article  on  last  year's  progress  in  the  design  of  electric 
generators  for  direct  connection  to  steam  turbines.  During 
the  last  12  months  notable  progress  has  been  made  in  the 
manufacture  of  turbo  alternators  of  very  large  rating,  the 
largest  being  9000  kilowatts.  Some  notes  and  illustrations  are 
given  on  details  of  ventilating  devices  and  means  for  securing 
the  end-connections  of  alternator  stator  windings.  Direct- 
current  turbo-driven  generators  are  satisfactory  only  in  much 
smaller  sizes,  and  some  details  are  given  of  improvements  in 
commutator  construction,  brushes,  brush  holders,  special  wind- 
ings and  field  construction.  Interpoles  and  compensating  wind- 
ings cannot  be  said  to  constitute  necessary  attributes  of  direct- 
current  turbo-generators.  Recent  inventions  in  armature  wind- 
ings are  of  considerable  promise  and  may  lead  to  such  good 
results  as  to  enable  interpoles  and  compensating  windings  to 
be  dispensed  with  in  some  cases. — Lond.  Electrical  Eng'ing, 
Dec.  5. 

Parallel  Connection  of  Three-Phase  Transformers.— G.  Stern. 
— A  translation  with  illustrations  of  his  recent  German  paper 
on  this  subject.— Lond.  Electrician,  Nov.  29;  Lond.  Elec.  Re- 
view, Nov.  15. 

Lamps  and  Lighting. 

Photometry  of  Colored  Light.— F.  L.  Tufts.— In  the  case  of 
colored  light  the  definition  of  luminosity  may  be  based  on  the 
rule  that  two  similar  surfaces  illuminated  respectively  by  two 
lights  of  different  color  are  said  to  be  of  the  same  luminosity  if, 
on  rapidly  replacing  one  by  the  other  before  the  eye  there  is 
no  sensation  of  flickering.  This  is  the  principle  of  the  flicker 
photometer.  In  the  present  paper  the  author  describes  a  new 
form  of  spectrophotometer  for  the  measurement  of  color  lumin- 
osities according  to  this  definition  and  gives  the  results  of 
measurements  of  the  luminosities  of  the  different  parts  of  the 
spectrum  as  they  appear  to  normal  and  to  color-blind  eyes.  The 
chief  results  arc  as  follows.  The  retina  of  the  human  eye 
contains  two  distinct  sense  organs— one,  the  luminosity  sense, 
the  other,  the  color  sense.  The  luminosity  sense  is  affected 
qualitatively  in  the  same  way  by  light  stimuli  of  all  wave- 
lengths within  the  visible  spectrum,  so  that  it  reacts,  after 
fatigue,  always  in  the  same  way,  no  matter  what  kind  of  light 
is  used  to  fatigue  the  retina.  (The  only  exception  to  this  is 
when  the  fatigue  is  caused  by  prolonged  exposure  to  the  long, 
or  red,  rays  of  the  spectrum.)     The  relation  between  the  wave- 


length and  luminosity  in  the  case  of  a  50-cp  incandescent  lamp 
may  be  represented  by  a  wave-length  luminosity  curve  which, 
for  most  eyes,  is  identical  with  the  curve  in  Fig.  i.  Deviations 
from  this  normal  curve  fall,  for  the  most  part,  into  one  or  the 
other  of  two  classes:  (i)  The  point  of  maximum  luminosity 
may  be  displaced  towards  the  red.  (2)  It  may  be  displaced 
towards  the  green.     Persons  possessing  perfectly  normal  color 
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FIG.     I. — WAVE-LENGTH    LUMINOSITY    CURVE. 

vision  may  have  an  abnormal  wave-length  luminosity  curve,  and 
color-blind  persons  as  often  have  a  wave-length  luminosity 
curve  belonging  to  class  i  as  to  class  2. — Physical  Review, 
December. 

Traction. 

Car  with  Side  Rods. — .\n  illustrated  description  of  recent 
tests  made  by  J.  Murphy  in  Pittsburg  with  a  car  equipped  with 
two  motors  and  side  rods  connecting  the  axles  of  each  truck. 
Tables  showing  the  saving  effected  by  this  car  are  given.— 
St.  R'y  four.,  Dec.  14. 

Overhead  Construction.^.\n  illustrated  description  of  the 
overhead  construction  on  a  is-cycle,  single-phase  railway  in 
California.  Bracket  construction  is  used  for  both  single  and 
double  tracks.  Span  construction  is  used  only  with  three  or 
four  tracks.  -St.  R'y  Jour.,  Dec.  7. 

Single-Phase  Traction. — .\.  Heyland. — A  translation  of  his 
German  paper  on  the  use  of  combinations  of  single-phase 
induction  motors  with  slip-ring  rotors,  but  without  commu- 
tators, for  traction  purposes.  The  German  paper  has  already 
been  abstracted  in  the  Digest. — Lond.  Electrician,  Nov.  22. 

Railway  Signals. — W.  E.  Foster. — The  conclusion  of  the 
illustrated  serial  on  railway  signaling.  In  the  present  instal- 
ment the  language  of  fixed  signals  is  dealt  with. — Electric 
Journal,  December. 

Installations,   Systems  and   Appliances. 

Obtaining  Constatit  Current  with  Varying  Potential  Differ- 
ence.— O.  Sackur. — An  illustrated  description  of  an  automatic 
regulator  for  obtaining  constant  current  of  varying  potential 
difference.  The  current  passes  through  a  cell,  decomposing 
water,  the  oxy-hydrogen  gas  generated  escaping  through  a  fine 
capillary.  Within  the  electrolytic  cell  there  is  thereby  created 
a  pressure  which  is  proportional  to  the  current.  This  pressure 
is  indicated  on  a  manometer  tube,  and  by  means  of  connections 
of  the  manometer  tube  to  a  series  of  resistors,  etc.,  the  differ- 
ence of  level  of  the  mercury  in  the  manometer  tube  is  main- 
tained constant  so  that  the  current  also  remains  constant. 
Tests  show  that  this  system  works  satisfactorily  and  that  the 
current  remains  constant  within  two  per  cent,  even  when  the 
working  pressure  varies  more  than  10  per  cent. — Lond.  Elec- 
trician, Nov.  15. 

Sn'itchboards.—'B.  P.  Rowe.— The  conclusion  of  his  illustrated 
serial  on  eb'ctrically-operated  switchboards.  Notes  are  given 
on  elevated  panel  instrument  switchboards,  wattmeter,  watt- 
hour  meter  and  relay  panels,  edgewise-type  feeder  switchboards. 
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field  rheostats  and  field  switchboards,  direct-current  exciter 
switchboards,  station  apparatus,  auxiliary  direct-current  circuits, 
controlling  and  instrument  switchboards,  generator  control 
pedestals,  and  calibrating  jacks. — Electric  Journal,  December. 

Mains.— FuRKEL.— The  first  part  of  an  illustrated  description 
of  the  municipal  electric  station  of  Mainz,  the  equipment  of 
which  is  rated  at  present  at  4000  horse-power.  During  the 
next  year  a  3600-hp  steam  turbine  is  to  be  installed.  Three- 
phase  currents  are  generated  at  2300  volts,  the  frequency  being 
SI. 5. — Etek.  Zeit.,  Dec.  5. 

Electrophysics  and  Magnetism. 

Gradual  Modification  of  the  Fir.st  Linear  Sprectruin  of  Emis- 
sion of  Mercury.— E.  Castelli.— With  reference  to  Sir  William 
Ramsay's  discovery  of  the  transformation  of  several  elementary 
substances,  the  author  describes  an  observation  made  by  him 
in  taking  some  spectra  photographs  of  the  electric  arc  in  mer- 
cury vapor  contained  in  a  uviol  lamp.  He  observed  a  consider- 
able difference  between  the  spectra  when  the  uviol  lamp  was 
almost  new  and  later  after  it  had  been  working  during  short 
periods  separated  by  long  intervals  for  about  100  hours.  He 
found  that  the  group  of  three  lines,  of  the  wave-lengths  3663.3, 
3654.9  and  3650.3  Angstrom  units,  had  nearly  completely  van- 
ished; while  the  three  lines  5790.49,  5769.45  and  5460.97  which 
in  the  first  experiment  had  given  a  scarcely  visible  photographic 
impression,  now  produced  a  much  clearer  and  a  more  intense 
impression  than  any  other  line.  "As  it  is  now  generally  believed 
that  the  vibration  corresponding  to  each  line  of  the  spectrum  of 
an  element  must  be  considered  as  due  to  its  positive  ions,  I 
think  the  modification  I  have  noticed  in  what  Prof.  Stark  calls 
the  first  linear  spectrum  of  mercury,  must  be  considered  as 
depending  on  an  alteration  in  the  character  of  the  positive 
monovalent  ions,  probably  consisting  in  such  a  variation  of  the 
vibrating  mass  that  it  renders  oscillations  of  a  higher  frequency 
impossible,  while  the  vibrations  of  less  wave-length,  due  to  a 
state  of  a  smaller  ability  for  motion,  are  made  easier  and,  there- 
fore, intensified." — Phil.  Mag.,  December. 

Gas  Given  Off  from  Aluminum  Electrodes. — R.  von  Hirsch 
AND  F.  SoDDY. — When  cathode  rays  are  generated  by  means  of 
an  influence  machine  in  pure  gases,  the  relation  between  the 
gas  pressure  p  and  the  discharge  potential  V  can  be  represented 
by  />'K  =  constant.  This  relation  holds  for  pure  gases  inde- 
pendently of  the  amount  of  current  in  the  tube,  but  does  not 
hold  at  all  for  gaseous  mi-xtures.  During  tiie  passage  of  the  dis- 
chargi.  a  gas  is  continuously  evolved  from  the  electrodes  if  they 
are  of  aluminum,  which  renders  the  gas  initially  filling  the  tube 
impure  so  that  the  above  relations  cease  to  hold.  If,  however, 
the  discharge  is  passed  for  some  hours,  the  gas  being  pumped  out 
as  evolved,  so  as  to  maintain  the  pressure  within  the  range  re- 
quired for  the  production  of  cathode  rays  without  unduly  in- 
creasing the  resistance  of  the  tube,  the  value  p'V  becomes  a 
constant  independent  of  the  nature  of  the  gas  initially  filling 
the  tube,  and  is  about  one-fourth  of  the  value  of  hydrogen. 
The  authors  endeavored  to  identify  this  gas,  but  have  not  yet 
succeeded.  From  its  electrical  behavior,  it  seems  that  it  must 
be  a  pure  gas,  probably  'vith  a  molecular  weight  of  4  or  some 
multiple.  The  phenomenon  is  connected  with  the  presence  of 
some  impurity  in  the  aluminum. — Phil.  Mag.,  December. 

Radium. — E.  Rutherford. — A  paper  on  the  production  and 
origin  of  radium.  Over  the  time  of  observation,  305  days, 
radium  was  produced  in  actinium  preparations  at  a  constant 
rate.  By  suitable  chemical  treatment  it  is  possible  to  obtain 
actinium  preparations  which  produce  radium  extremely  slowly. 
The  active  deposit  of  actinium  does  not  change  directly  into 
radium.  The  results  of  the  author  indicate  that  in  the  ordinary 
actinium  preparation  there  exists  a  new  substance  which  is 
slowly  transformed  into  radium.  This  direct  parent  of  radium 
can  be  chemically  separated  both  from  actinium  and  radium. 
Observations  have  not  extended  over  sufficient  time  to  settle 
whclhrr  this  parent  of  radium  has  any  direct  generic  connection 
with  actinium  or  not. — Phil.  Mag.,  December. 

Srlrnium  Cell.— Two  papers  by  F.  C.  Brown  and  J.   Sfcbbins 


deal,  respectively,  with  the  variation  of  the  light  sensitiveness  of 
the  selenium  cell  with  pressure  and  with  the  effect  of  radium 
on  the  resistance  of  a  selenium  cell.  A  paper  by  E.  JMerritt 
gives  the  results  of  an  investigation  of  the  recovery  of  selenium 
cells  after  exposure  to  light,  as  influenced  by  the  duration  and 
intensity  of  the  previous  excitation.  The  author  finds  a  remark- 
able resemblance  between  the  behavior  of  selenium,  as  indi- 
cated by  the  change  in  its  conductivity,  and  the  behavior  of  a 
phosphorescent  substance,  gs  indicated  by  the  intensity  of  its 
phosphoresence. — Physical  Review,  December. 

Resistance. — H.  K.  Onnes  and  J.  Clay. — .\n  account  of  an 
experimental  investigation  of  the  change  in  the  resistance  of 
metals  at  very  low  temperatures  and  the  influence  exerted  on  it 
by  small  amounts  of  admi.xtures.— Lond.  Electrician,  Nov.  29. 

Fused  Salts. — H.  M.  Goodwin  and  R.  D.  Mailey. — The  first 
part  of  an  account  of  an  experimental  investigation  of  the  den- 
sity, electric  conductivity  and  viscosity  of  fused  salts  and  their 
mixtures. — Physical  Review,  December. 

Units,  Measurements  and  Instruments. 

Transportable  Standard  Cell. — R.  E.  DeLury. — .\  description 
of  a  transportable  form  of  standard  cell,  the  contents  of  which 
cannot  mix  even  though  the  cell  may  be  inverted  or  shaken.  In 
a  piece  of  tubing  A  (the  first  diagram  of  Fig.  2)  of  suitable 
thickness,  15  cm  or  20  cm  long  and  1.5  cm  to  2.5  cm  in 
diameter,  there  is  placed  another  piece  B,  6  cm  to  8  cm 
long  and  0.5  cm  to  i.o  cm  in  diameter.  In  the  ends  of  A  there 
is  inserted  a  tight-fitting  cork  C  through  which  pass  the  small 
tubes  D,  one  of  which  is  open,  the  other  sealed.  The  lengths  of 
the  tubes  D  are  so  adjusted  that  they  enter  B  just  enough  to 


FIG.    2. — transportable    STANDARD,  CELL. 

hold  it  co-axial  with  A.  The  whole  is  held  horizontally  and  is 
rotated  in  the  small  pointed  flame  of  a  blowpipe — or,  better,  in 
the  flames  of  two  blowpipes  pointing  into  one  another.  The 
tube  A  is  melted  in  a  narrow  band  nearly  opposite  the  middle 
of  B.  At  this  point  A  adheres  to  B,  and  after  the  tubes  are 
thoroughly  fused  together  they  are  blown  out.  While  the  tube 
is  still  warm,  the  platinum  wire  £1  is  fused  in  above  the  bulb 
of  the  cell,  in  the  usual  manner.  The  corks  are  now  withdrawn 
and  one  end  of  the  cell  is  sealed  and  another  platinum  wire  £: 
fused  into  it.  The  cell,  which  now  appears  as  shown  in  the 
second  diagram,  is  filled  as  follows :  Mercury  is  put  in  the  bot- 
tom of  the  tube  by  means  of  a  small  pipette  or  funnel  made  by 
drawing  out  a  test-tube.  Above  this  is  placed  the  mcrcurous 
sulphate  paste  and  cadtnium  sulphate  crystals  by  means  of  a 
small  tube.  Then  by  means  of  a  pipette  sufficient  cadmium 
sulphate  solution  is  put  into  the  cell  to  fill  the  bulb  F.  Air 
will  thus  be  entrapped  below  F,  and  to  remove  if  suction  is  ap- 
plied at  the  end  of  the  cell.  On  removing  the  suction,  the  solu- 
tion will  rush  down  to  fill  the  space  below  the  bulb.  Some 
asbestos  or  glass-wool  is  now  pressed  down  through  the  inside 
tube  to  fill  the  bulb  F,  packing  it  in  fairly  tightly,  yet  not  so 
compactly  as  to  make  the  internal  resistance  of  the  cell  too 
great.  Enough  cadmium  amalgam  is  then  put  in  the  space 
above  F  to  cover  the  platinum  wire  E,  completely.  Above  this 
is  placed  cadmium  sulphate  crystals  and  enough  saturated  cad- 
mium sulphate  solution  is  added  to  fill  the  cell  about  a  centi- 
meter above  the  end  of  the  inside  tube.  Several  centimeters 
above  this  point  the  tube  is  scaled  or  a  cork  is  inserted,  and  the 
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cell  is'  completed  as  represented  in  the  third  diagram.  The 
Fl-form  of  cell  is  made  transportable  by  employing  a  similar 
"double-trap"  in  the  cross-tube  connecting  the  two  legs,  as 
shown  in  the  fourth  diagram.  In  this  case  the  asbestos  is  put 
into  the  bulb  before  the  cross-tube  is  sealed  to  the  legs. — 
Physical  Review,  December. 

Standard  Cells. — F.  A.  Wolff  and  C.  E.  Waters. — A  long 
paper  on  the  Clark  and  Weston  standard  cells,  with  detailed 
description  of  their  construction  and  of  the  preparation  and 
purification  of  the  materials,  and  the  results  obtained  at  the 
Bureau  of  Standards,  in  Washington.  It  is  found  that  standard 
cells  can  be  set  up  by  different  investigators  with  different  mate- 
rials, which  agree  to  within  a  few  parts  in  100,000.  Standard 
cells  can  also  be  constructed  which  show  no  appreciable  change 
when  carried  considerable  distances,  even  on  ship  board,  pr6- 
vided  ordinary  precautions  are  observed.  In  a  second  paper,  the 
same  authors  discuss  the  electrode  equilibrium  of  standard  cells. 
— Bull.  Bureau  of  Standards,  Vol.  4,  No.  I,  December. 

Effect  of  Humidity  on  Manganine  Resistances. — E.  B.  Rosa 
AND  H.  D.  Babcock. — Their  full  paper  on  the  variation  of 
manganine  resistances  with  atmospheric  humidity,  a  preliminary 
account  of  which  appeared  in  the  Electrical  World  for  June 
29,  1907. — Bulletin,  Bureau  of  Standards,  Vol.  4,  No.  I,  Decem- 
ber. 

Barretters. — An  article  on  the  use  of  barretters  or  bolometers 
made  by  an  English  firm  for  measuring  small  alternating  or 
fluctuating  currents.  It  consists  essentially  of  a  conducting  wire 
or  filament  which  has  a  high  temperature-resistance  coefficient 
and  a  small  mass,  so  that  small  currents  will  appreciably  raise 
its  temperature,  and  thus  alter  its  resistance.  In  the  present  in- 
strument a  fine  carbon  lamp  filament  is  employed,  with  which 
the  greatest  variations  of  resistance  occur  with  small  currents. 
Fig.  3  shows  the  arrangement  of  the  circuit  for  zero  method. 


FIG.    3. — diagram    of    circuit. 

A  source  of  alternating  current,  such  as  a  sine-wave  alternator, 
is  connected  to  two  branch  circuits,  in  one  of  which  a  rheostat 
is  inserted  at  A.  The  other  arm  has  the  apparatus  on  line  to  be 
measured  inserted  at  B.  The  barretters  are  connected  through 
rheostats  and  batteries  to  the  galvanometer. — Lond.  Electrician, 
Nov.  22. 

Effect  of  Frequency  on  Resistance -and  Inductance. — L.  Cohen. 
— The  resistance  and  inductance  of  a  conductor  depend  on  the 
distribution  of  the  current  within  the  conductor.  In  the  case 
of  a  fluctuating  or  alternating  current  eddy  currents  with  their 
accompanying  magnetic  fields  will  be  generated  within  the  con- 
ductor, which  will  alter  the  distribution  of  the  current  and  con- 
sequently change  the  resistance  and  inductance  of  the  conductor. 
For  a  straight,  cylindrical  wire  the  problem  has  been  satisfac- 
torily worked,  out,  but  the  results  obtained  for  a  straight  wire 
will  not  hold  when  the  same  wire  is  wound  into  a  coil.  The 
change  in  resistance  of  a  coil  for  any  given  frequency  is  much 
larger  than  if  the  windings  of  a  coil  were  drawn  out  into  a 
straight  conductor.  The  author  has  studied  this  subject  again 
theoretically  and  experimentally  and  his  experiments  are  in 
agreement  with  his  theoretical  results.  (See  Electrical  World, 
Sept.  21,  1907,  p.  564.)  He  concludes  that  the  change  in  re- 
sistance of  a  coil  is  a  function  of  the  frequency,  the  section 
of  the  winding  and  the  pitch  of  the  winding. — Bull,  Bureau  of 
Standards,  Vol.  4,  No.  i,  December. 

Self-Inductance  of  Rectangular  Coil.—E.  B.  Rosa. — One  of 
the  most  carefully  constructed  standards  of  self-inductance  is 
that  of  Froehlich,  who  uses  a  large  marble  ring  of  rectangular 
section,  wound  with  a  single  layer  of  fine  silk-covered  wire. 
Each  turn  of  the  wire  lies  in  a  plane  passing  through  the  axis 
of  the  ring,  the  wires  being  wound  as  closely  as  possible  on 


the  inner  surface  of  the  ring  and  uniformly  spaced  on  the  outer 
surface.  The  present  author  discusses  the  formula  for  the 
self-inductance  of  this  coil,  and  by  means  of  several  numerical 
examples  he  emphasizes  the  serious  error  which  may  result 
from  assuming  the  winding  of  fine  wires  to  be  equivalent  to  a 
current  sheet;  for  a  given  spacing  of  the  wires,  the  finer  they 
are,  beyond  a  certain  point,  the  greater  is  the  error  arising  from 
this  assumption.  The  straight  solenoid  offers  many  advantages 
over  the  circular  solenoid  as  a  standard.  It  is  easier  to  con- 
struct and  measure  the  core,  and  immensely  easier  to  wind,  and 
the  calculation  of  the  self-induction  from  the  dimensions  is  just 
as  easy  and  just  as  certain. — Bull.,  Bureau  of  Standards,  Vol.  4, 
No.  I,  December. 

Self-Inductance  of  Circlesi — E.  B.  Rosa  and  L.  Cohen. — A 
critical  discussion  of  the  convenience  and  reliability  of  the 
various  formulas  which  have  been  proposed  by  different  authors 
for  the  self-inductance  of  closed  rings  of  circular  cross-section. 
— Bull.  Bureau  of  Standards,  Vol.  4,  No.  i,  December. 

Mutual  Inductance. — A.  Campbell. — An  illustrated  Royal  So- 
ciety paper  on  a  standard  of  mutual  inductances,  whose  value 
can  be  determined  solely  from  geometrical  dimensions.  The 
design  worked  out  by  the  author  consists  essentially  of  two 
coaxial  heli.xes  of  equal  and  finite  length,  with  a  secondary  coil 
midway  between  them. — Lond.  Electrician,  Nov.  22. 

Telegraphy,  Telephony  and  Signals. 

High-Frequency  Oscillations. — A.  Blondel. — The  well-known 
disposition  of  Duddell's  singing  arc  for  producing  high-fre- 
quency oscillations  is  not  applicable  in  high-tension  cantinuous- 
current  circuits,  partly  because  of  the  short-circuiting  of  "the 
dynamo  by  the  arc,  and  partly  because  the  necessary  presence 
of  self -inductance  circuit  hinders  the  rapid  charge  and  dis- 
charge of  the  condenser.  To  avoid  these  defects,  the  author 
proposes  the  circuits  shown  in  Figs.  4  and  5.     Both  are  ehar- 
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FIGS.  4  AND  5. — HIGH-FREQUENXY  OSCILLATIONS. 

acterized  by  the  fact  that  a  condenser  of  very  great  capacity  is 
associated  with  the  much  smaller  condenser  across  the  spark- 
gap.  The  large  condenser  K  is  charged  directly  from  the 
dynamo  D  through  one  or  two  impedances  S,  on  one  or  the 
other  of  the  leads.  These  impedances  might,  however,  serve 
without  self-inductance;  that  is,  might  be  mere  resistances. 
In  the  first  arrangement  the  large  condenser  K,  which  has  a 
capacity  at  least  five  limes  as  great  as  hat  of  the  oscillatory 
condenser  C,  receives  a  charging  current  limited  by  the  pres- 
ence of  the  impedances  5.  The  spark-gap,  which  is  shunted  by 
tlie  condenser  C,  produces  the  discharge  of  this  condenser  as 
soon  as  the  sparking  potential  is  reached.  Then  the  condenser 
C  recharges  itself  through  the  self-induction  of  L  (there  may 
be  one  on  each  spark-gap  lead,  or  only  one  on  one  of  the  leads). 
The  rapidity  of  this  charging  depends  on  the  proper  period  of 
oscillation  of  the  circuit  abCdeKa,  and  is  partly  determined  by 
the  e.  m.  f.  disposable  at  the  terminals  of  the  condenser  K. 
On  the  other  hand,  the  impedances  5  prevent  the  oscillations  of 
the  oscillating  circuit  from  making  themselves  felt  in  the 
dynamo.  The  presence  of  the  condenser  K  contributes  to  this 
result  because  the  natural  period  of  the  circuit  DaKeD  is  longer 
the  greater  the  capacity  of  K.  By  using  large  inductance  in  5 
this  period  may  be  made  as  long  as  we  please,  and  by  adding  to 
the  resistance  such  oscillations  are  easily  damped  out.  In  the 
second  arrangement  illustrated,  the  formation  of  an  arc  is  com- 
pletely avoided  because  there  is  no  direct  communication  be- 
tween the  dynamo  and  the  spark-gap.  The  circuit  abCdcKa  is 
in  effect  cut  by  one  or  more  condensers  c.  The  self-inductance 
L  may  be  all  on  one  lead  or  may  be  divided.  The  arrangement 
may  easily  be  so  modified  as  to  become  s>Tnmetrical.  These 
arrangements  are  self-regulating. — Lond.   Electrician,  Nov.  aa. 
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Wireless  Telegraphy.— K.  E.  F.  Schmidt.— An  account  of  an 
investigation  of  the  effectiveness  of  the  hydrogen  spark-gap 
in  wireless  telegraphy.  The  author  has  determined  the  reso- 
nance curves  obtained  at  a  receiving  station  when  the  sparks  at 
the  sending  station  are  produced  in  air  and  in  hydrogen. 
Previously  published  laboratory  experiments  by  the  same  author 
had  shown  decidedly  that  whereas  with  sparks  in  air  it  was 
very  difficult  to  produce  in  successive  attempts  oscillations  of 
constant  intensity,  under  what  were  apparently  identical  experi- 
mental conditions,  yet,  with  the  sparks  in  hydrogen,  the  meas- 
urements made  on  different  occasions  were  very  concordant. 
In  consequence  of  these  benefits,  the  author  has  compared  under 
conditions  approaching  those  of  actual  telegraphy  the  resonance 
curves  of  his  apparatus,  when  air-  and  hydrogen  spark-gaps  were 
employed.  Resonance  curves  are  given  for  the  sending  circuits, 
and  show,  contrary  to  expectations,  that  the  damping  in  both 
closed  and  open  circuits  with  spark-gaps  of  5  mm.  and  of 
10  mm.  is  much  greater  in  hydrogen  than  in  air  at  atmospheric 
pressure.  The  logarithmic  decrements  in  the  closed  circuit 
were  0.5  for  hydrogen  and  0.3  for  air,  and  in  the  open  radiat- 
ing circuit  0.9  and  0.3.  The  radiating  circuit  was  a  "harp"  of 
10  wires  20  metres  in  length,  held  vertically,  and  i  metre  apart, 
plus  a  similar  horizontal  harp  5  metres  from  the  ground. 
Measurements  at  a  receiving  station  350  metres  distant  show,  in 
addition,  that  hydrogen  yields  effects  considerably  feebler  than 
does  air,  as  well  as  appreciably  higher  damping. — Lond.  Elec- 
trician, \ov.  22. 

Transmission  of  Pictures. — An  article  on  the  Belin  system 
o£  electric  transmission  of  photographs.  It  differs  from 
the  Korn  system  since  no  selenium  is  employed.  The  picture 
to  be  sent  takes  the  form  of  a  relief,  over  which  a  pointer 
passes,  which  controls  a  small  rheostat.  In  the  receiving  appa- 
ratus an  oscillograph  causes  a  beam  of  light  to  move  over  a 
screen  of  graduated  density,  by  which  it  is  more  or  less  inter- 
cepted.— Lond.  Elec.  Eng'ing,  Nov.  28. 

Telegraph  Line  Construction.— 'Havczvixg. — An  illustrated 
article  on  the  erection  of  telegraph  lines  in  the  German  colonies 
in  Africa,  with  special  reference  to  the  difficulties  due  to  the 
lack  of  railways. — Elek.  Zeit.,  Nov.  14. 

Miscellaneous. 

-  Technical  Training. — G.  Kapp. — His  presidential  address  to 
the  Birmingham  local  section  of  the  (British)  Institution  of 
Electrical  Engineers  dealt  with  the  question  of  technical  training 
.  of  electrical  engineers,  and  advocated  the  more  general  introduc- 
tion of  what  is  sometimes  known  as  the  "sandwich"  system,  in 
place  of  the  premium-pupil  system.  In  the  "sandwich"  system 
the  student  is  allowed  to  work  in  shops  without  premium 
during  the  vacation.  Most  of  the  speakers  who  discussed  the 
paper  thought  that  the  best  system  in  any  case  depends  upon 
the  individual  student  and  believed  that  workshop  experience 
extending  only  the  length  of  the  vacations  is  too  short.  One 
speaker  recommended  alternating  a  year's  practical  work  with 
a  year's  theory;  another  advocated  a  year's  college  training, 
followed  by  three  years  in  the  shops  (during  which  time  two 
afternoons  a  week  shou'd  be  allowed  for  attendance  at  classes), 
then  a  winter  session  at  college,  a  summer  in  the  shops  and  a 
final  winter  course  of  college  work. — Lond.  Electrical  Eng'ing, 
Nov.  21,  28. 

Argentine. — Glier. — A  statistical  article.  The  number  of  in- 
habitants of  the  Argentine  Republic  has  increased  from  4,625,000 
in  19CI  to  5,360,000  in  1906;  the  yearly  import  of  electrical  ap- 
paratus and  machines  has  increased  in  the  same  time  from 
$635,000  to  $3,430,000.  While  in  1901  30  per  cent  cf  the  total 
imports  into  the  Argentine  Republic  came  from  the  United 
States,  only  9  per  cent  of  the  total  imports  came  from  this  coun- 
try in  1905.  On  the  other  hand,  while  Germany  participated  in 
imports  to  Argentine  to  the  amount  of  60  per  cent  in  1901,  this 
figure  increased  to  54  per  cent  in  1903  and  56  per  cent  in  1904 
and  1905.  The  chief  objects  of  import  arc  wire,  incandescent 
lamps,  dynamos,  arc  lamps,  and  measuring  instruments. — Etek. 
Zeit.,  Nov.  28. 
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The  Classification  of  Alternate-Current  Motors.  By  V. 
A.  Fynn,  M.  I.  E.  E.  London:  "The  Electrician"  Printing 
&  Publishing  Company.  41  pages.  46  illustrations. 
Price,  3  s. 

The  difficulties  to  be  surmounted  in  producing  a  consistent 
classification  of  alternating-current  motors  will  be  appreciated 
when  one  considers  the  large  number  of  forms  that  have  been 
proposed  since  the  beginning  of  the  development  of  single- 
phase  commutator  motors.  If  one  allowed  his  opinions  to  be 
formed  from  present  day  electrical  literature,  he  would  con- 
sider that  there  are  three  general  types  of  alternating-current 
motors,  the  synchronous,  the  induction  and  the  commutator. 
In  his  classification,  the  author  ignores  the  synchronous  motor 
entirely,  he  represents  the  induction  motor  diagrammatically  as 
possessing  a  commutator  and  he  omits  the  word  "commutator" 
when  designating  the  various  forms  of  alternating-current 
commutator  machines.  In  spite  of  these  seeming  absurdities, 
Mr.  Fynn  has  succeeded  in  obtaining  a  logically  arranged  and 
consistent  designation  of  alternating-current  comrsutator  and 
induction  motors. 

According  to  the  terms  selected  by  the  author,  a  "series 
motor"  is  one  in  which  the  field  excitation  varies  in  some 
proportion  with  the  armature  current  and  the  speed  of  which 
varies  with  varying  load ;  a  "shunt  motor"  is  one  in  which  the 
working  e.  m.  f.  and  the  field  excitation  remain  practically 
constant  at  all  loads ;  a  "conduction  motor"  is  one  in  which 
the  energy  required  for  its  operation  is  conveyed  to  the  rotor 
by  conduction,  while  in  an  "induction  motor,"  the  energy  is 
conveyed  by  induction;  a  "self-excited  motor"  is  one  in  which 
the  exciting  current  comes  from  the  rotor,  while  a  "separately- 
excited  motor"  obtains  its  exciting  current  from  the  supply 
mains. 

According  to  the  above  terms  the  well-known  "conductively- 
compensated  series  motor"  becomes  a  "neutralized,  single-phase, 
series,  conduction  motor;"  our  old  friend  the  "single-phase  induc- 
tion motor"  becomes  a  "self-excited,  partly-compensated,  single- 
phase,  shunt,  induction  motor,"  and  the  so-called  "plain  re- 
pulsion motor"  is  a  "single-phase,  series,  induction  motor."  A 
Wagner  induction  motor  would  probably  be  designated  as  a  "self- 
excited,  partly-compensated,  single-phase,  shunt,  induction  motor 
started  as  a  single-phase,  series,  induction  motor."  Although  many 
of  the  names  suggested  by  the  author  are  entirely  too  long  and 
awkward  for  general  use,  his  method  of  classification  deserves 
the  serious  consideration  of  all  writers  on  alternating-current 
motors.  The  author  deserves  especial  credit  for  his  effort 
to  abolish  the  term  "repulsion  motor,"  which  has  hitherto  been 
applied  to  a  type  of  commutator  motor,  with  brushes  short- 
circuited  along  one  axis,  in  the  operation  of  which  there  is 
absolutely  no  repulsive  thrust,  although  the  name  commonly 
applied  might  lead  one  to  believe  that  such  a  thrust  docs  exist. 


Lincoln  in  the  Telegraph  Office.  By  David  Homer  Bates. 
New  York:  The  Century  Company.  431  pages;  800  illus- 
trations.    Price,  $2. 

As  manager  of  the  War  Department  telegraph  office  at 
Washington  and  cipher  operator  during  the  Civil  War,  Mr. 
Bates  enjoyed  peculiar  and  unrivaled  opportunities  to  secure 
the  material  upon  which  this  fascinating  book  is  based.  He 
and  his  associates,  General  Eckert  and  Messrs.  Chandler  and 
Tinker,  were  a  quartette  highly  representative  of  the  superior 
ability  and  character  that  the  telegraph  enlisted  when  it  offered 
more  of  a  career  to  talent  than  it  does  to-day.  Their  work 
under  Siaton,  the  great  War  Secretary,  is  set  forth  admirably 
in  these  pages,  and  a  most  interesting  revelation  is  made  of 
Lincoln  from  a  new  and  fresh  point  of  view,  with  a  wealth  of 
incidental   fact  and  story. 

There  is  much  in  this  direct  and  incisive  narrative,  told  in 
plain,  nervous  English,  that  is  of  technical  interest,  but,  fortu- 
nately, Mr.  Bates  does  not  dwell  on  that  aspect  of  the  first 
great  use  of  telegraphy  in  actual  warfare.  He  gives,  however, 
with  good  judgrment,  some  very  full  data  as  to  codes  and  cipher 
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dispatches,  including  actual  cipher  codes,  telegrams  and  letters, 
all  deserving  of  study.  The  art  of  military  telegraphy  has  been 
built  up  since  that  time,  and  our  own'U.  S.  Signal  Corps  has 
done  its  brilliant  share  in  a  process  that  may  be  traced  back  to 
the  days  when  a  few  hundred  gallent  young  operators  rallied 
to  the  service  of  both  North  and  South,  and,  if  called  upon  for 
the  sacrifice,  died  gladly  at  their  keys,  upon  the  field  of  honor. 
But  it  is  with  Lincoln  that  this  human  book  deals,  and  after 
its  perusal,  one  lays  it  down  with  a  keener  love  and  stronger 
admiration  for  that  noble  leader  of  men.  All  unconsciously, 
with  a  naivety  that  is  for  the  author  his  best  recommendation, 
Mr.  Bates  depicts  Lincoln  in  the  telegraph  office  in  days  of 
leisure  and  preparation,  in  moments  of  jest  and  jocularity,  and 
in  hours  when  suspense  and  anguish  rocked  as  with  earthquake 
throes  the  scat  of  government.  Mr.  Bates  is  both  happy  in  his 
opportunity  and  felicitous  in  his  poignant  reminiscences  of  a 
time  when  the  telegraph  office  at  Washington  and  its  wires 
and  operators  were  the  nerve  centers  of  our  Republic. 


Xf.uere    Elektrophysikalische    Erscheinu.ngen.      By    Ernst 
Ruhmer.     Teil  I.     Fortschritte  auf  dem  Gebiete  der  Tele- 
graphic und  Telephonic.     Berlin:    F.  &  M.  Harrwitz.     213 
pages;  215  illustrations.     Price,  4  marks. 
This  section  of  the  treatise  on  recent  electrophysical  applica- 
tions, in  its  second  edition,  is  devoted  to  the  progress  of  teleg- 
raphy and  of  telephony.     The  principal  subjects  discussed  are 

(1)  the  fast  automatic  telegraphs  of  Wheatstone,  Dclany,  Pol- 
lak-Virag,   Crehore  and   Squicr,   Murray  and   Siemens-Halske ; 

(2)  the  various  duplex  telegraph  systems;  (3)  telegraph  cable 
apparatus,  very  briefly  discussed ;  (4)  long-distance  printing 
telegraphs;  (5)  telautographs;  (6)  copying  telegraphs.  A  full 
chapter  is  given  to  recent  telephonic  progress. 

The  book  is  descriptive  and  somewhat  popular  in  form  rather 
than  technical.  It  is  well  illustrated,  and  will  be  useful  to 
those  interested  in  recent  telegraphic  or  telephonic  progress, 
whether  technically  trained  or  not.  It  is  not  particularly  di- 
rected to  the  use  of  designers  of  such  apparatus.  Some  of  the 
descriptions  are  adequate  and  clear.  Others  are  very  brief  and 
inadequate. 


Polyphase  Induction  Motors. 

In   the   type   of   induction    motor   illustrated    herewith   there 
have  been  introduced  several  new  constructional   features  that 


FIG.    I. — STATOR   WITH    WINDING    IN    PLACE. 

contribute  to  an  improved  performance,  but  do  not  materially 
alter  the  appearance  as  compared  with  established  practice  of 
recent  years. 
An  entirely  new  construction  has  been  employed  for  the  rotor. 


The  ends  of  the  bars  arc  bevelled  and  the  resistance  ring,  which 
is  also  bevelled,  is  clamped  by  bolts  at  both  ends;  this  gives  a 
very  solid  rotor  of  neat  appearance.  Partially  closed  slots  are 
used  in  the  rotor,  and  the  winding  consists  of  square  bars, 
thoroughly  insulated  from  the  core. 

In  all  except  the  very  small  sizes,  the  design  is  such  that  a 
current  of  air  enters  the  motor  at  one  end  and  passes  out  at  the 
other,  coming  in  contact  with  the  outer  surface  of  the  stator 
core,  and  the  inner  surface  of  the  rotor  core.  This  gives  a 
very  effective  ventilation. 

The  stator  winding  consists  of  form-wound  coils  laid  into 
partially  closed  slots.  The  partially  closed  slot  has  been  adopted 
as  giving  a  machine  with  a  better  power  factor  than  the  open 


FIG.    2. — ROTOR    OF    INDUCTION     MOTOR. 

slot.  Moreover,  the  air-gap  is  small,  the  large  shaft  running 
in  bearings  of  special  hard  bronze  composition  permitting  this 
construction.  The  whole  arrangement  is  such  as  to  utilize  the 
active  material  to  best  advantage. 

The  performance  characteristics  of  a  3-hp,  three-phase,  four- 
pole,  6o-cycIe,  220-volt  motor  are  shown  in  Fig.  4.  The  high 
efficiency  and  power  factor  are  seen  at  a  glance.  It  is  stated 
that  the  temperature  rise  does  not  exceed  40  deg.  C.  for  con- 
tinuous operation  at  full  load,  or  55  deg.  C.  at  25  per  cent  over- 
load for  three  hours,  and  the  motor  will  carry  150  per  cent 
overload  momentarily.  The  curves  show  the  overload  range  in 
a  striking  manner. 

No  starting  apparatus  is  needed  for  motors  rated  at  less  than 
five  horse-power,  because  they  may  be  connected  directly  to  the 
supply  lines.  With  motors  rated  at  more  than  five  horse-power 
use  can  be  niMfle  of  aiito-transformers  for  lowering  the  voltage 


FIG.   3. — liI.\GRAM   OF   CONNECTIONS   FOR  THREE-PHASE   AUTO-TRANS- 
FORM EK. 

during  the  starting  period,  or  of  resistance  in  the  primary 
circuits  for  limiting  the  current  while  starting.  The  former 
type  of  starter  is  recommended  wherever  a  large  starting  torque 
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is  required,  while  the  latter  type  is  advantageous  for  motors  of 
not  over  20  horse-power  that  are  to  exert  a  small  torque  while 
starting. 

The  above   described   induction  motors   and   starting  devices 
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FIG.   4. — CHARACTERISTICS   OF  3-HP,   220-V0LT,   THREE-PHASE    MOTOR. 

have   been   developed   by   the   Barriett   Electric   Manufacturing 
Company,  Cincinnati.  Ohio. 

Belt-Driven  Air  Compressor. 

The  Westinghouse  .\ir  Brake  Company  has  developed  a  small 
belt-driven  compressor,  which  it  is  prepared  to  manufacture  in 
large  quantities.  The  compressor  weighs  218  lbs.,  and  its  base 
is  12  ins.  in  diameter.  Its  compact  build  enables  it  to  be  located 
in  limited  space  where  power  from  shafting  or  small  motor  drive 
is  available.  It  is  particularly  adapted  to  gas  engine  starting, 
automobile  garage  use,  charging  storage  tanks  for  small  pneu- 
matic tools,  general  machinery  cleaning  and  in  a  great  variety 
of  cases  where  compressed  air  at  high  or  low  pressure,  but  in 
small  quantities,  is  required.    The  compressor  is  of  the  vertical 


AIK-COMI'RESSOR. 

single-cylinder,  single  acting,  water-jacketed  type,  operated  by 
power  delivered  to  a  30-in.  flywheel,  attached  to  a  crank  shaft, 
the  rotation  of  which  drives  the  piston  in  the  cylinder  by  means 
of  a  connecting  rod.  The  diameter  of  the  air  cylinder  is  3  ins., 
the  stroke  of  the  piston  is  4  ins.  It  is  said  to  operate 
satisfactorily  against  any  air  pressure  up  to  250  lbs.  At  250 
r.  p.  m.,  its  speed  of  maximum  efficiency,  and  against  200  lbs. 
air  pressure,  approximately  one  brake  horse-power  is  required 
10  operate  the  pump. 


Long  Test  of  Automobile  Spark  Generator. 

Visitors  to  the  two  automobile  shows  held  in  New  York  will 
recollect  the  interest  aroused  by  the  endurance  test  conducted 
by  the  Atwater  Kent  Mfg.  Works  as  a  demonstration  of  the 
high  battery  economy  obtained  with  their  spark  generator  for 
ignition.  It  will  be  recalled  that  in  this  test  a  spark  generator 
was  connected  with  six  No.  6  Columbia  dry  cells,  four  spark 
plugs,  and  a  Jones  speedometer-odometer,  the  whole  apparatus 
being  sealed  in  a  glass  cabinet  and  run  by  an  electric  motor 
during  the  whole  of  both  shows.  At  the  beginning  of  the  test 
the  batteries  tested  an  average  of  16  amperes  each,  and  at  the 
end  of  the  second  show,  with  the  odometer  reading  4249.3  miles 
and  the  batteries  testing  over  6  amperes  each,  the  plugs  were 
still  sparking. 

As  this  test  did  not  prove  conclusively  how  much  further 
the  batteries  might  have  run  before  the  spark  plugs  began  to 
miss,  the  Atwater  Kent  Mfg.  Works  transferred  the  entire 
outfit  to  tlie  Chicago  show,  on  the  opening  of  which  the  batteries 
were  again  tested  publicly,  the  cabinet  resealed  and  the  apparatus 
started  running  again.  In  the  three  weeks  between  the  shows 
the  battery  had  deteriorated  somewhat,  so  that  the  cells  tested 
only  4V2  amperes  average.  The  odometer  was  started  at  4249.6 
miles,  and  at  5328.6  miles  the  plugs  began  to  miss.  On  publicly 
unsealing  the  cabinet,  the  batteries  were  found  to  test  an  aver- 
age of  three  amperes.  In  other  words,  they  had  lost  only  VA 
amperes  in  over  1000  miles,  which  shows,  more  strongly  than  any- 
thing else  could,  the  exceedingly  small  consumption  of  energy. 
The  spark  generator  was  in  perfect  condition,  and  on  inserting 
fresh  cells,  regular  sparks  were  obtained  without  readjustment. 
The  makers  state  that  it  would  easily  have  been  possible  to 
obtain  sparks  with  cells  testing  as  low  as  one  ampere  by  read- 
justing the  contact  screw,  but  that  for  the  purpose  of  the  test 
the  screw  was  adjusted  to  suit  fresh  batteries,  and  thereafter 
was  not  changed. 

The  apparatus  was  sealed  at  Chicago  by  F.  E.  Watts  of  the 
Horseless  Age,  and  the  sealing  and  testing  of  the  cells  was 
witnessed  by  C.  A.  Coey,  S.  Strasser  of  Motor  Age,  Chas. 
Miller  and  F.  M.  Ruwet.  The  cabinet  was  unsealed  by  S. 
Strasser  in  the  presence  of  A.  L.  Haskell  and  James  Vernon. 


Portable  Metal-Grinding  Machine. 

The  accompanying  illustration  shows  a  portable  metal-grind- 
ing machine  that  has  been  placed  on  the  market  by  the  Cincin- 
nati Electric  Tool  Company,  630  Evans  Street,  Cincinnati,  Ohio. 
The  operating  and  controlling  switch  for  the  driving  motor  is 
located  in  the  right-hand  handle  of  the  machine,  so  that  the 


PORTAELE   METAL-GRINDING   MACHINE. 

operator  need  not  release  his  hold  for  starting  and  stopping  the 
motor.  Air  for  cooling  the  equipment  is  furnished  by  a  rotary 
fan  mounted  on  the  shaft. 

The  machine  weighs  25  lbs.  complete ;  the  motor  is  wound 
for  direct  current  at  an  e.  m.  f.  of  no,  220  or  550  volts.  It  is 
arranged  so  that  a  buffing  wheel  can  be  suhstitntrd  for  the 
emery  wheel.  When  arranged  as  a  buffer,  the  machine  is 
useful  around  garages,  engine  rooms,  generating  stations,  etc., 
for  polishing  bright  parts. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— The  holiday  trade  was  of 
normal  proportions,  earlier  losses  being  apparently  recovered, 
and  in  staple  lines  conditions  were  better,  due  to  the  more 
seasonable  weather.  Although  actual  business  did  not  increase 
in  the  leading  industries,  there  was  a  more  confident  sentiment 
regarding  the  future,  and  numerous  inquiries  encouraging  manu- 
facturers to  anticipate  a  steady  improvement  in  orders  early 
in  1908.  Meanwhile,  inventories  are  being  taken  and  machinery 
thoroughly  overhauled  and  repaired  for  the  first  time  in  many 
years.  Statements  made  by  representatives  of  various  trades 
show  that  November  business  as  a  rule  was  very  satisfactory. 
Business  in  general,  they  state,  is  sound  and  the  outlook  is  very 
promising.  In  the  steam-boiler  trade,  it  is  stated  that  there  has 
been  no  let-up  in  orders  and  from  the  way  that  orders  are 
being  received,  there  is  no  reason  to  believe  that  business  will 
not  continue  improving.  In  the  business  of  railroad  supplies 
a  satisfactory  condition  exists.  In  some  cases,  however,  it 
cannot  be  denied  that  business  has  fallen  oflf  somewhat  in  the 
past  two  months,  but  a  speedy  revival  at  the  first  of  the  year 
is  looked  for.  The  machinery  trades  do  not  seem  to  have 
suffered  to  any  e.xtent,  many  of  the  orders  which  had  been 
delayed  owing  to  financial  troubles  are  now  coming  in,  and 
there  is  every  prospect  of  a  steady  increase  in  business  in  the 
near  future.  The  tool  and  hardware  trades  suffered  a  falling- 
off  during  November,  but  these  are  now  picking  up.  In  the 
textile  trades  a  similar  hopeful  view  is  expressed,  and  it  is 
expected  that  the  normal  output  will  be  resumed  early  in  the 
year.  Manufacturers  of  passenger  cars  state  that  they  are 
clogged  with  orders  which  will  keep  them  busy  for  the  next 
three  years ;  their  factories  have  been  running  overtime  for 
the  past  three  months  and  yet  they  have  not  kept  up  with  the 
demand.  The  official  report  of  foreign  commerce  in  November 
showed  a  trade  balance  of  $93,655,751,  which  far  surpasses  any 
previous  monthly  record  of  exports.  Conditions  in  financial 
circles  are  still  very  slow  in  approaching  normal  and  as  yet 
reflect  little  benefit  from  the  current  holiday  purchasing.  There 
was  an  increased  inquiry  for  pig  iron  in  some  markets,  but 
actual  business  still  continues  very  quiet,  and  prices  in  general 
are  much  lower.  The  feature  of  the  entire  situation  is  a  general 
suspension  of  furnaces  and  mills,  and  in  finished  lines  it  is 
figured  that  new  business  hardly  covers  33  per  cent  of  the 
total  capacity.  The  demand  for  structural  material  was 
moderately  good.  Copper  was  weak  and  prices  were  again 
being  forced  below  13  cents.  It  is  estimated  that  surplus 
stocks  are  very  heavy  and  that  production  may  have  to  be 
restricted  to  a  greater  extent  before  actual  permanent  better- 
ment can  be  expected.  The  closing  quotations  were  13  3/16C. 
for  Lake,  13  l/l6c.  for  electrolytic,  and  12  13/16C.  for  casting 
stock.  Business  failures  during  the  week  ending  Dec.  19  as 
reported  by  Bradstreet's  numbered  300,  against  234  in  the  week 
previous  and  227  in  the  corresponding  week  last  year. 

.'VDDED  EQUIPMENT  FOR  BOSTON  ELEVATED.— 
With  the  additions  at  Lincoln  Wharf,  Harvard  and  Charles- 
town  power  stations  of  the  Boston  Elevated  Railway  Company, 
now  nearing  completion,  the  total  generating  equipment  of  the 
system  will  reach  approximately  50,000  kilowatts.  The  work 
of  laying  out  and  constructing  these  station  improvements  was 
placed  in  the  hands  of  the  Stone  &  Webster  Engineering  Corpo- 
ration, of  Boston,  in  accordance  with  the  recommendations 
made  by  this  firm  for  a  system  of  generation  and  distribution 
of  power  which  would  provide  for  present  and  future  demands. 
It  was  decided  to  add  5400  kilowatts  in  equipment  to  the  Lincoln 
Wharf  Station,  2700  kilowatts  to  the  Charlcstown,  and  2700  to 
the  Harvard  power  station.  Direct-current  steam  engine  driven 
generators  were  selected  as  the  type  of  the  new  units  in  order 
to  conform  in  general  design  to  those  already  installed  in  the 
various  stations.  The  Lincoln  Wharf  power  station,  located 
on  the  harbor  front,  is  the  largest  modern  steam  plant  operated 
by  the  company.  It  supplies  power  for  surface  and  subway  cars 
operated  in  the  heart  of  the  Boston  business  district,  as  well  as 
a  large  proportion  of  the  power  for  the  elevated  system.     The 


old  station  contained  three  2700-kw,  375-volt  units  driven  by 
vertical  cross-compound  engines.  The  additions  to  this  sta- 
tion required  an  extension  to  the  power  house  83  ft.  x  152  ft. 
The  former  boiler  equipment  was  6000  horse-power  of  Babcock 
&  Wilcox  boilers ;  the  new  equipment  includes  eight  6oo-hp 
boilers  of  the  same  make.  The  new  power  units,  two  in  num- 
ber, are  2700-kw  AUis-Chalmers  direct-current  railway  type 
generators  driven  by  engines  with  cylinders  42  in.  x  90  in.  x 
60  in.  stroke  at  a  speed  of  72  r.  p.  m.  These  machines  are 
multipolar,  compound-wound  type,  570  volts. 

GREAT  NOVEMBER  EXPORTS.— The  exports  of  mer- 
chandise during  November  touched  the  remarkable  total  of 
$204,445,000,  figures  never  before  approached  in  the  history  of 
American  foreign  trade.  This  readily  explains  why  banking 
houses  were  able  to  bring  in  during  the  month  the  record  total 
of  $63,463,000  of  gold.  From  the  complete  returns  of  the 
Government  on 'November's  trade  it  is  found  that  the  increase 
in  agricultural  exports  was  far  larger  than  that  in  non-agri- 
cultural. The  total  shipments  of  agricultural  products  were 
$122,772,000,  which  compares  with  $99,977,000  in  October 
last  and  $104,943,000  in  November,  .  1906.  The  increase 
in  wheat  shipments  amounted  to  $8,178,000  over  those 
of  the  previous  year,  and  the  increase  in  breadstuffs  alone 
made  up  $9,320,000  of  the  total  increase  of  $17,820,000  in  all 
domestic  products.  Cotton  shipments  were  $7,000,000  heavier. 
It  is  understood  that  exports  of  copper  were  also  heavy  dur- 
ing the  month,  and  that  they,  too,  have  had  much  to  do  with 
this  fine  trade  showing.  For  the  11  months  of  the  present 
calendar  year  the  trade  balance  in  our  favor  is  $385405,000, 
which  is  some  $37,000,000  under  that  for  the  same  period  in 
1906,  but  nearly  $40,000,000  above  the  balance  for  the  same  11 
months  in  1905. 

CR.A.NE  ELEVATOR  CHRISTMAS.— The  Crane  Elevator 
Company,  following  its  custom,  has  given  its  5000  employees 
10  per  cent  of  their  salaries  as  a  Christmas  present.  To  do 
this  the  company  gives  its  men  $350,000.  Each  employes  of 
one  year's  standing  is  entitled  to  share  in  this  distribution  of 
the  profits.  The  sum  given  this  Christmas  exceeds  by  $20,000 
the  record  of  any  other  year  since  the  company  inaugurated  its 
profit-sharing  plan.  In  the  eight  years  which  have  elapsed 
since  the  company  adopted  this  policy  it  has  paid  its  emploj'ees 
in  gifts  the  sum  of  $1,850,000.  Employees  on  the  sick  list  or 
laid  off  temporarily  because  of  slackness  of  work  receive  their 
share  just  the  same. 

EQUIPMENT  FOR  IRON  MOUNTAIN,  MICH —The  Iron 
Mountain  Electric  Light  &  Power  Company,  Iron  Mountain, 
Mich'.,  has  lately  let  contracts  for  new  electric  generating  and 
arc  lighting  equipment,  comprising  a  250-kw  AUis-Chalmers 
alternating-current  generator,  three-phase,  60-cycle.  2300-volt; 
a  lo-kw  belted  exciter,  a  five-panel  .switchboard,  and  75  .\dams- 
Bagnall  arc  lamps  of  the  latest  pattern.  The  generator  is  of 
the  revolving  field,  two-bearing  type,  belt  driven. 

ALTERNATOR  FOR  CHICAGO,  INDIANA  &  SOUTH- 
ERN R.\ILWAY  COMPANY.— The  Lake  Shore  &  Michigan 
Southern  Railway  recently  purchased  a  250-lcw  Allis-Chalmers 
engine  type  generator,  240  volts,  two-phase,  60-cycle,  and  a 
15-kw  exciter  unit  for  addition  to  the  power  equipment  of  the 
Chicago,  Indiana  &  Southern  Railway  Company,  a  subsidiary 
line.     The  new  generator  will  be  installed  at  Danville,  Hi. 

LARGE  COPPER  SHIPMENTS.— By  the  shipment  of 
18,000,000  lbs.  of  copper  last  week  through  New  York  e.xports 
of  the  metal  to  Europe  for  11  weeks,  including  small  amounts 
to  China,  approximate  167,000,000  lbs.,  of  which  total  the 
United  Metals  Selling  Company  sent  73,142,397  lbs.,  or  almost 
50  per  cent,  A  feature  of  the  week  was  the  large  total  sent 
out  by  the  United  Metals  Company — 14,000,000  lbs.  of  18.000,000 
lbs.  total.  One  shipment  by  this  concern  in  particular  is  worthy 
of  mention,  that  being  a  consignment  in  one  lo:  of  6,141,830 
lbs,  to  Rotterdam.  This  pretty  well  cleans  up  the  100.000,000 
lbs.  sold  by  the  company  recently  to  foreign  banker.':. 
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FLEMING-HARRISBURG  SALES.-Mr.  A.  M.  Morse,  the 
Chicago  representative  of  Harrisburg  Foundry  &  Machine 
Works,  reports  the  following  recent  installations  of  Fleming- 
Harrisburg  self-lubricating  engines  in  Chicago  territory :  Mina- 
han  Office  Building  Company,  Green  Bay,  Wis.,  one  400-hp, 
tandem  compound  standard  engine,  and  one  250-hp  standard. 
The  Lak  Shore  Engine  Works,  Marquette,  Mich.,  one  2S0-hp 
standard.  Fleming  Office  Building  Company,  Des  Moines,  la., 
two  125-hp  standard.  Western  Clock  Manufacturing  Company, 
La  Salle,  111.,  one  2S0-hp,  four-valve.  Geo.  Ziegler  Company, 
Milwaukee,  Wis.,  one  i8o-hp.  four-valve,  and  one  125-hp  stand- 
ard. Chicago,  Burlington  ot  Quincy  Railway  Company,  West 
Burlington,  la.,  one  300-hp,  cross  compound,  four-valve.  Arm- 
strong Brothers  Tool  Company,  Chicago,  one  loo-hp  standard. 
Eastman  Kodak  Company,  Chicago,  one  iso-hp,  four-valve 
(second  order).  Congress  Hotel  Company,  "Auditorium  An- 
nex," Chicago,  two  600-hp  and  one  400-hp,  all  of  four-valve 
type.  St.  Luke's  Hospital,  "George  Smith  Memorial,"  Chicago, 
two  2So-hp,  four-valve.  American  Bottle  Company,  Streator, 
111,  one  250-hp  standard  (second  order).  Morrison  Hotel  & 
Restaurant  Company,  "Boston  Oyster  House,"  Chicago,  one 
250-hp,  four-valve.  \'endome  Hotel,  Chicago,  one  ico-hp  stand- 
ard. The  above  engines  are,  with  one  exception,  of  the  direct- 
connected  type,  having  the  electric  generator  mounted  along- 
side the  fly-wheel  on  a  massive  steel  main  shaft,  and  they  fur- 
nish electric  energj'  for  motor  and  lighting  loads..  Several 
thousand  horse-power  of  Fleming-Harrisburg  engines  have 
been  installed  in  "The  Loop"  district,  in  the  heart  of  Chicago's 
business  district. 

BEAR  LAKE  POWER.— Advices  from  Pocatello,  Idaho, 
state  that  Judge  D.  W.  Standrod  has  recently  inspected  the 
plant  of  the  Bear  River  Valley  Railway  &  Electric  Company, 
in  which  he  is  heavily  interested.  He  has  since  authorized  the 
statement  that  he  has  taken  over  the  entire  holdings  of  the 
company  and  will  at  once  reorganize  a  corporation  to  be  com- 
posed of  some  of  the  most  prominent  and  wealthy  men  in 
the  state.  Judge  Alfred  Budge  will  be  a  member  of  the 
company.  A  number  of  important  improvements  will  be  made 
at  the  plant  in  Paris  and  the  institution  will  be  placed  on  a  firm 
financial  basis.  J.  A.  Tupper,  an  experienced  electric  light  man 
of  Pocatello,  formerly  connected  with  the  American  Falls 
Power,  Light  &  Water  Company,  has  gone  to  Bear  Lake  to 
look  after  Judge  Standrod's  interests  in  the  plant  until  the 
reorganization  of  the  company  is  completed  and  permanent 
arrangements  made   for  the  appointment  of  a  local  manager. 

ELECTRICAL  CATALOGUES.— A  member  of  a  foreign 
legation  located  at  Washington  desires  to  receive  American 
catalogues  and  price  lists  of  a  variety  of  articles,  as  his 
government  makes  extensive  purchases  of  many  goods  in  these 
classifications.  Details  can  be  had  from  the  U.  S.  Bureau  of 
Manufactures. 

TELEPHONE  SUPPLIES.— Tenders  will  b.-  received  at 
the  office  of  the  Deputy  Postmast':r-General,  Sydney,  New 
South  Wales,  for  the  supply  and  delivery,  at  the  Central  Ex- 
change, General  Postoffice,  Sydney,  Australia,  of  1000  tele- 
phones, wall,  common  battery ;  100  telephones,  table,  common 
battery. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET— Notwithstanding  the 
maintenance  of  high  moicy  rates,  the  stock  market  showed  a 
disposition  to  advance  in  an  irregular  way,  though  the  strength 
was  apparently  due  simply  to  covering  of  shorts.  The  declara- 
tion of  the  regular  dividend  of  the  New  York  Central  and 
other  roads  contributed  more  or  less  to  discourage  bearish 
speculators.  It  is  not  considered  that  money  conditions  can 
improve  sufficiently  to  encourage  very  marked  bullish  activity 
until  after  the  disturbing  influence  of  the  January  payments 
is  out  of  the  way.  Beyond  the  developments  of  the  Vandcrbilt 
properties,  there  was  little  in  the  record  of  the  week's  events 
to  seriously  affect  the  market.  The  indications  of  continued  but 
slow  progress  toward  reeslablishment  of  normal  financial  con- 
ditions throughout  the  country  were  regarded  with  satisfaction, 
but  this  was  offset  by  recognition  of  the  narrow  position  of  the 
local  money  market  and  the  unwillingness  of  banks  to  finance 
anything  like  speculative  operations.  More  or  less  attention 
continued  to  be  given  to  the  dividend  payments  and  prospects 
of  various  companies.  Little  business  was  transacted  in  electric 
and  traction  stork".,  but  prire^  were  firm.     On  the  Curb,  while 


prices  were  irregular,  the  closing  quotations  were  at  a  substan- 
tial recovery  from  the  early  low  level,  and  the  volume  of  trading 
was  a  little  larger.  Following  are  the  closing  quotations  of 
Dec.  23: 

NEW  YORK. 

Dec.  17  Dec.  23  Dec.  i-  Dec.  23 

Allis-Chalmcrs  Co    sVi        sjl     General   Electric    iii        110 

Allis-Chalmers    Co.    pfd..    I5J4      i6'/2     Hudson  River  Tel —         — 

.\m.    Dist.    Tel 20         39         Interborough  Met.  com..     S'A       6V4 

.\merican  Locomotive...   34 J4      37         Interborough    Met.    pfd..   16  17^ 

Amer.    Locomotive    pfd..  S6'A     88         Mackavs  Cos 50M     51    ■ 

American  Tel.  &  Cable..  —         50         Mackays  Cos.   pfd 58         59!^ 

American  Tel.  &  Tel...iooj4    101         Marconi  Tel — •         — 

Brooklyn  Rapid  Transit.  37^     38?4     Metropolitan  St,  Rv 21  — 

Electric  Boat   —         —        N.  Y.  &  N.  J.  Tel 94         94 

Electric  Boat  pfd —         —        Western  Union  Tel 55!^      55 

Electric  Vehicle   —         —        Westinghouse  com 40%     43^ 

Electric  Vehicle  pfd....  —         —        Westinghouse  pfd 65         60 

BOSTON. 

Dec.  17  Dec.  23  Dec.  17  Dec.  23 

.\nierican   Tel.   &  Tel.. .101        loiH     Mass.  Elec.   Ry.   pfd 37         — 

Cumberland   Telephone..  —         —        Mexican  Telephone —  i  i4 

Edison   Elec.   Ilium 208         —        New  England  Telep - —       105 

General   Electric    —         —        Western  Tel.  &  Tel —         — 

.Mass.  Elec.  Ry —         —        West.  Tel.  &  Tel.  pfd.  ..  —        — 

PHIL.^DELPHIA. 

Dec.  17  Dec.  23  Dec.  17  Dec.  23 

.\raerican  Railways 43         43         Phila.  Electric   6Vi        654 

Elec.  Co.  of  America...     8J^       9^    Phila.  Rapid  Transit 17         17 

Elec.    Storage  Battery...  28         27         Phila.    Traction     82?^     82^^ 

Elec.  Stor.  Battery  pfd..  —        — 

CHICAGO. 

Dec.  1 7.  Dec.  23  .  Dec.  1 7  Dec.  23 

Chicago   City   Ry 150*     J50*      National   Carbon    —        — 

Commonwealth-Edison  ...  —         78        National  Carbon  pfd....  —         — 

Chicago    Subway    15^      is'A     Union   Traction    —         — 

Chicago    Tel.    Co 109        105        Union   Traction   pfd....   —         — 

Metropolitan  Elec.  com..   i6J^*    i6J'^ 

•Asked. 

DIVIDENDS. — The  Havana  Electric  Railway  Company  has 
declared  a  dividend  of  152  per  cent  on  the  preferred  stock,  pay- 
able Jan.  15.  Americaii  Locomotive  directors  have  declared 
the  regular  quarterly  dividends  of  Ij^  per  cent  on  the  preferred 
stock  and  I. '4  per  cent  on  the  common  stock.  The  preferred 
dividend  is  payable  Jan.  21.  The  common  dividend  is  payable 
Feb.  26.  Directors  of  the  Evansville  Light  Companj'  have  de- 
clared the  regular  quarterly  dividend  oi  lyi  per  cent  on  the 
preferred  stock,  payable  Jan.  2.  Directors  of  the  Bell  Tele- 
phone Company,  of  Philadelphia,  have  declared  the  regular 
quarterly  dividend  of  I'/i  per  cent,  payable  Jan.  15  to  stock  of 
record  of  Jan.  4.  J.  G.  White  &  Company,  Inc.,  have  declared 
the  nineteenth  regular  quarterly  dividend  of  1^2  per  cent  on 
the  preferred  stock,  payable  Jan.  2.  The  Washington  Water 
Power  Company  has  declared  a  quarterly  dividend  of  ii^  pe"" 
cent,  payable  Jan.  2.  The  Union  Switch  &  Signal  Company 
has  declared  the  regular  quarterly  dividend  of  3  per  cent  on 
the  common  and  preferred  stock.  The  El  Paso  Electric  Com- 
pany, of  Te.xas,  has  declared  a  semi-annual  dividend  of  3  per 
cent  on  the  preferred  stock,  payable  Jan.  13.  The  Narragan- 
sett  Electric  Company,  of  Providence,  R.  I.,  has  declared  a 
quarterly  dividend  of  $1  per  share,  payable  Jan.  2.  The  San 
Paulo  TraiTiway,  Light  &  Power  Company,  Ltd.,  has  declared 
a  quarterly  dividend  of  2%  per  cent,  being  an  increase  of  J4  per 
cent.  The  Puget  Sound  Electric  Company  has  declared  a  semi- 
annual dividend  of  $3  per  share  on  the  preferred,  payable 
Jan.  I.  The  Manchester,  N.  H.,  Traction,  Light  &  Power  Com- 
pany has  declared  a  regular  quarterly  dividend  of  i  per  cent, 
payable  Jan.  15.  Directors  of  the  Electric  Boat  Company  have 
declared  the  regular  quarterly  dividend  of  2  per  cent  on  the 
preferred  stock  and  a  dividend  of  2  per  cent  on  the  common 
stock.  A  dividend  of  2  per  cent  on  the  conunon  stock  was  de- 
clared a  year  ago.  The  common  dividend  is  payable  Dec.  31. 
The  preferred  dividend  is  payable  Jan.  2.  The  American  Tele- 
phone &  Telegraph  Company  has  declared  the  regular  quarterly 
dividend  of  2  per  cent,  payable  Jan.  15.  The  directors  of  the 
United  Traction  Company,  of  Pittsburg,  have  declared  the 
regular  semi-annual  dividend  of  2'/i  per  cent  on  the  preferred 
stock,  payable  Jan.  20.  Directors  of  the  Cincinnati  Street  Rail- 
way Company  have  declared  the  regular  quarterly  dividend  of 
\'A  per  cent,  payable  Jan.  I.  Directors  of  Manning,  Maxwell 
&  Moore,  Inc.,  have  declared  the  regular  quarterly  dividend  of 
iVi  per  cent,  payable  Dec.  31.  Directors  of  the  Twin  City 
Rapid  Transit  Company  have  declared  a  quarterly  dividend  of 
1)4  per  cent  on  the  preferred  stock,  payable  Jan.  2.  The  Tri- 
City  Railway  &  Light  Company  has  declared  a  dividend  of  I'A 
per  cent  on  the  preferred  stock,  payable  Jan.  2.  The  United 
Traction  &  Electric  Company  has  declared  a  dividend  of  t'/i 
per  cent  on  the  capital  stock,  payable  Jan.  2.  The  trustees  of 
the  Massachusetts  Lighting  Companies  have  declared  a  regular 
quarterly  dividend  of  I'A  per  cent,  payable  Jan.  15.  Directors 
of  the  Manila,  P.  I  ,  I'.lectric  Railroad  &  Lighting  Corporation 


1263 


ELECTRICAL      WORLD 


Vol.  L,  No.  26. 


have  detlared  a  quarterly  dividend  of  i  per  cent  on  the  capital 
Slock,  payable  Jan.  2.  E.  W.  Bliss  Company  has  declared  quar- 
terly dividends  of  2  per  cent  on  the  preferred  stock  and  2J4  per 
cent  on  the  common,  payable  Jan.  2.  Directors  of  the  Michi- 
gan Light  Company  have  declared  quarterly  dividends  of  iJ4 
per  cent  on  the  common  and  I  per  cent  on  the  preferred,  pay- 
able Jan.  2.  Directors  of  the  U.  S.  Telephone  Company  have 
declared  a  regular  quarterly  dividend  of  ij^  per  cent  on  the 
preferred,  payable  Feb.  15.  Directors  of  the  Mexican  Tele- 
graph Company  have  declared  a  regular  quarterly  dividend  of 
254  per  cent  on  the  capital  stock,  payable  Jan.  15. 

MASSACHUSETTS  ELECTRIC  REPORT.— The  annual 
report  of  President  Abbott,  of  the  Massachusetts  Electric  Com- 
panies, owning  traction  and  lighting  properties,  says: 
"The  net  results  have  been  nearly  identical  with  those 
of  last  year.  There  has  been  a  certain  amount  of  varia- 
tion in  the  items — gross  earnings  increased  $240,270,  winter 
expenses  were  larger,  cost  of  accidents  was  smaller — but  the 
final  result  of  all  these  variations  is  that  net  divisible  income 
increased  $15,050;  or,  in  other  words,  remained  substantially 
the  same  as  last  year."  The  surplus  after  dividends,  however, 
was  much  smaller,  amounting  to  only  $174,462,  against  $329,779 
in  1906  and  $361,862  in  1905.  The  consolidated  income  account 
of  the  consolidated  companies  compares  as  follows  with  the 
previous  year : 

1907.  1906. 

Gross  earnings $7,758,5"  $7,518,240 

Expenses  5,000,652  4.883,552 

Net  earnings  $2,757.8s8  $2,634,688 

Charges  1,702,622  1,594,502 

Balance   $1,055,235  $1,040,185 

Dividends   880,773  710.406 

Surplus $174,462  $329,779 

The  profit  and  loss  statement  of  the  parent  company  is  as 
follows : 

1907.  1906. 

Dividends  on  stock  owned $880,837  $710,498 

Miscellaneous   interest  on   notes 82,003  66,651 

Total   income    $962,840  $777. i49 

Total    expenses    1 6,629  '  8,305 

Net    income    $946,211  $758,754 

Interest   on    notes 157.500  157.500 

Surplus     $78?.7ii  $601,254 

Total  surplus    1,566,884  778,173 

The  report  'adds :  "The  freight  and  express  business  has 
shown  a  gratifying  increase  on  those  parts  of  the  Old  Colony 
where  it  has  been  put  in  operation,  but  it  has  not  been  possible 
even  yet  to  secure  all  the  necessary  rights  to  carry  freight  over 
the  whole  of  that  system.  With  respect  to  the  physical  condi- 
tion of  the  property,  it  has  improved  over  that  of  last  year. 
Liberal  charges  to  operating  expenses  for  maintenance  have 
been  supplemented  by  the  expenditure  of  $1,574,680  for  con- 
struction, reconstruction  and  the  purchase  of  additional  rolling 
stock  and  other  property.  Whether  or  not  it  will  be  judicious 
to  spend  during  the  coming  year  the  balance  required  to  com- 
plete the  reconstruction  of  the  property,  will  depend  upon  the 
general  business  situation  and  the  trustees  do  not  intend  to 
approve  of  any  considerable  new  expenditures  until  that  situa- 
tion shall  be  clearer  than  it  is  at  present.  It  was  of  the  utmost 
importance  that  the  work  outlined  two  years  ago  should  be 
done  as  quickly  as  possible.  Without  it  the  system  could  not 
have  been  operated  economically  and  successfully.  And  in 
view  of  the  developments  of  the  general  financial  situation 
during  the  past  year,  the  trustees  are  of  the  opinion  that  the 
wisdom  of  omitting  the  payment  of  dividends  has  been  suffi- 
ciently demonstrated.  The  failure  to  pay  dividends  during  the 
past  year  was  not  due  to  lack  of  earning  power  or  to  disastrous 
losses  from  accidents.  The  earning  power  has  proven  excellent. 
The  trustees  expect  that  when  the  operating  companies  shall 
have  completed  the  reconstruction  of  their  property  they  will 
be  in  such  physical  condition  as  to  require  only  ordinary 
annual  expenditures  for  maintenance  and  reconstruction,  and 
that  they  will  then  be  able  to  finance  their  needs  without  draw- 
ing from  the  treasury  of  tlie  Massachusetts  Electric  Companies 
the  dividends  they  pay  in." 

BOSTON  AND  BELL  CONTROL.— Advices  from  New 
England  say :  "Financial  Boston  has  been  disturbed  durinc 
the  past  month  by  the  reappearance  of  the  rumors  that  control 
of  the  American  Telephone  &  Telegraph  Company  had  finally 
and  definitely  passed  to  New  York.  The  old  rumor  in  a  new 
garb  is  to  the  effect  that  the  decline  in  the  stock  to  below  00 


resulted  in  the  forced  liquidation  early  this  month  of  some 
very  large  New  England  accounts  which  have  been  transferred 
to  New  York  parties,  giving  to  the  New  York  interests  enough 
stock  to  insure  the  supplanting,  at  the  annual  meeting  in  March, 
of  certain  of  the  present  directors  who  have  held  over  from 
the  day  of  the  old  American  Bell  Company.  Further  than  this, 
New  York  control  is  to  be  emphasized  by  the  dominance  of  the 
Mackay  interests  in  the  affairs  of  the  telephone  company,  thus 
marking  the  consolidation  in  fact  of  the  telephone  and  a  large 
part  of  the  telegraph  business  of  the  country.  The  facts  of 
the  situation  make  altogether  different  reading,  and  are  of  a 
sort  to  allay  much  of  the  doubt  regarding  the  future  course  of 
telephone  affairs.  There  has  been  no  transfer  on  the  books 
of  the  American  Telephone  Company  of  any  large  block,  or 
series  of  large  blocks,  of  stock  either  this  month,  or  last  month, 
or  for  several  months  preceding.  Instead  of  marking  the  pass- 
ing of  stock  control  to  New  York  the  decline  in  the  stock  to 
8954  actually  resulted  in  giving  New  England  a  greater  meas- 
ure of  control  than  ever,  before.  Over  1500  names  have  been 
added  to  the  list  of  stockholders  since  Nov.  i,  a  large  majority 
of  whom  are  New  Englanders.  The  American  Telephone 
Company  has  at  present  over  23,000  stockholders,  an  increase 
since  Jan.  i  of  over  500  names. 

SOUTHERN  BELL  TELEPHONE.— The  annual  report  of 
the  Southern  Bell  Telephone  Company,  just  filed  with  the  South 
Carolina  Railroad  Commission  and  embodied  in  the  board's 
coming  report  to  the  Legislature,  is  an  interesting  recapitula- 
tion. Cost  of  real  estate  and  buildings,  $34,732.30;  cost  of 
equipment,  $1,097,783.23;  cost  of  toll  construction,  $437^02.43. 
Total  cost,  $1,551,982.96.  Gross  income  from  subscribers, 
$303,254.88;  long  distance,  $51,555-48.  Total,  $364,810.38.  Cost 
of  operation,  general  expenses,  $61,719.43;  salaries  paid,  $130,- 
615.60;  maintenance,  $66,375.89;  taxes  paid,  $13,203.87;  divi- 
dends paid,  none.     Total,  $271,914.79. 

RUTLAND,  VT.,  EARNINGS.— The  annual  report  of  the 
Rutland  Railway,  Light  &  Power  Company  for  the  twelve 
months  ended  November  30,  1907,  shows  total  gross  earnings 
for  all  companies  of  $224,361,  an  increase  of  $39,315,  and  net 
earnings  of  $104,459,  an  increase  of  $23,807.  While  the  gross 
earnings  of  the  Power  Company  for  the  year  are  given  in  the 
detailed  report  at  $36,678,  it  should  be  noted  that  comparison  is 
made  with  the  earnings  for  nine  months  in  the  previous  year, 
which  amounted  to  $12,412. 

UNITED  STATES  TELEPHONE.— The  United  States 
Telephone  Company's  statement  for  the  month  of  October  and 
ten  months  compares  as  follows : 

T907.  1906. 

October    gross    $39,656  $34,750  Inc.  $4,906 

Expenses     12,953  12,396  Inc.  557 

October    net    $26,703  $22,354  Inc.  $4,349 

Ten   months'   gross $38s.i99  $356,811  Inc.         $28,388 

Expenses     154.709  144.719  Inc.  9.990 

Ten  months'  net $230,490  $212,092  Inc.         $18,398 

CANADIAN  BELL. — Advices  from  Winnipeg,  Manitoba, 
Canada,  state  that  Mr.  C.  F.  Sise,  presid-nt  of  the  Bell  Tele- 
phone Company,  of  Canada,  has  been  in  Winnipeg  conferring 
with  the  Manitoba  Government  relative  to  disposinij  of  the 
entire  Bell  lines  in  the  province  to  the  government.  The  pro- 
vincial government  has  established  a  complete  public  system 
throughout  Manitoba,  driving  the  Bell  interests  to  negotiate, 
leaving  a  government  monopoly  in  the  field. 

WESTINGHOUSE  AIR  BRAKE.— The  directors  of  the 
Westinghouse  Air  Brake  Company  have  declared  the  regular 
quarterly  dividend  of  2^  per  cent  and  an  extra  dividend  of 
2j^  per  cent,  both  payable  January  31,  1908.  The  directors  also 
acted  on  the  resolution  of  the  stockholders,  passed  Dec  3, 
increasing  the  capital  stock  from  $11,000,000  to  $14,000,000.  Out 
of  the  increase  a  25  per  cent  stock  dividend  was  declared. 

BELL  TELEPHONE  OF  PENNSYLVANIA.— The  Bell 
Telephone  Company,  of  Philadelphia,  has  filed  notice  at  Harris- 
burg  of  an  increase  of  its  capital  stock  from  $30,000,000  to 
$60,000,000,  and  of  a  change  of  name  to  "Bell  Telephone  Corn- 
pany  of  Pennsylvania."  These  changes  are  due  to  the  absorp- 
tion of  the  Pennsylvania  Telephone  Company  and  the  Dela- 
ware &  Atlantic  Telephone  Company. 

BRITISH  WESTINGHOUSE.— The  managing  director  of 
the  British  Westinghouse  Company  has  cabled  that  the  holders 
of  the  debenture  stock  of  the  British  company  have  authorized 
the  issue  of  preference  debentures  upon  the  proposition  to  issue 
S1.500.000  of  4  per  cent  preference  debenture  stock. 
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DADEVILLE,  AL  \.— Bids  will  be  received  until  Jan.  lo  by  the 
Town  Council  for  $8,300  in  bonds  to  pay  for  additional  equipment  and 
for  improvenzents  to  the  municipal  electric  light  and  power  plant.  J.  B. 
Rylance   is   Mayor. 

HARTFORD,  ALA. — -The  citizens  are  contemplating  making  extensions 
to  both  the  water  and  light  plants  during  the  next  year.  W.  H.  Whatley 
is  superintendent. 

TROY,  ALA. — The  Pea  River  Power  Company  is  planning  to  develop 
water  power  on  the  Pea  River  at  this  point  and  will  erect  a  3000-hp 
plant.  The  company  owns  seven  miles  of  water  rights,  and  100  feet  of 
right  of  way  from  its  power  site  to  Elba.  H.  D.  Boyd  is  secretary  and 
treasurer. 

FLORENCE,  ARIZ.— A  special  election  will  be  held  here  on  Feb.  8 
to  vote  on  the  proposition  of  granting  the  Florence  Water,  Light  &  Ice 
Company  a  franchise  to  construct  and  operate  a  water  and  light  plant  in 
the  town.     J.  E.  O'Connor  is  town  clerk. 

DE  QUEEN,  ARK.— Tile  De  Queen  Light.  Ice  &  Cold  Storage  Com- 
pany is  contemplating  e>iablishing  a  day  service  and  installing  meters. 
Paul   Coleman   is  manager. 

FORDVCE,  ARK.— The  Fordyce  Light  &  Water  Company  is  contem- 
plating   the  construction    of    a    new    station.      C.    A.    Parsons   is    manager. 

LITTLE  ROCK,  ARK.— Contracts  have  been  awarded  for  the  grading 
for  the  Little  Rock  &  Pine  Bluff  Traction  Company's  interurban  railway 
between  Pine   Bluff  and  Little  Rock.      W.   H.    Langford  is  vice-president. 

SPRINGDALE,  ARK.— The  Springdale  Electric  Light  &  Power  Com- 
pany has  been  granted  a  franchise  to  erect  and  operate  an  electric  light 
plant  in  Springdale  for  a  term  of  25  years. 

FAIRFIELD,  CAL.— E.  D.  N.  Lehe,  of  Dixon,  is  contemplating  the 
construction  of  a  transmission  line  up  the  valley  from  the  sub-station 
near  Cordelia. 

HOLTVILLE.  CAL.— The  Holton  Power  Company  is  contemplating 
increasing  the  equipment  of  its  plant  by  the  installation  of  two  3oo-kw 
alternating-current  generators  direct-connected  to  water  wheels.  C.  E. 
Paris,  of  El  Centre,   is  general  superintendent. 

NEVADA  CITY,  CAL.— A  local  report  states  that  the  Southern  Pacific 
Company  has  surveyors  at  work  on  the  watershed  between  Sierra  City 
and  Downieville,  and  that  the  company  has  water  rights  and  has  staked 
out  flumes  and  ditches  which  will  give  it  a  fall  of  iioo  feet,  to  furnish 
a  series  of  power  houses  from  which  electrical  energy  will  be  furnished 
for  the  operation  of  the  railroad  over  the  Sierras.  It  is  claimed  that 
these  water  rights  are  located  in  the  Tahoe  forest  reserve  and  cannot  be 
obtained  from  the  Government. 

ONTARIO.  CAL.— Charles  Frankish,  of  this  ci*y,  is  interested  in  a 
project  to  build  an  electric  railway  to  run  from'  Ontario  through  Pomona 
and  Chino,  to  Newport  Beach,  a  distance  of  35  miles.  A  company,  under 
the  name  of  the  Ontario  Interurban  Railway  Company,  is  being  organized 
with  a  capital  stock  of  $500,000  to  carry  out  the  project.  Rights  of  way 
arc  now  being  secured. 

RIVERSIDE,  CAL. — Work  will  soon  commence  on  the  construction 
of  the  electric  railway  to  connect  Riverside  and  Colton.  The  franchise 
v/as  awarded  a  year  ago  to  the  San  Bernardino  Valley  Interurban  Rail- 
way Company  under  the  name  of  A.  C.  Denman,  Jr.  The  road  will  be 
nine  miles  long. 

SAN  BERNARDINO,  CAL— The  Lytic  Creek  Power  Company  is 
erecting  a  new  circuit  to  furnish  electricity  for  heating  and  lighting  in 
residences.     F.  A.  Worthley  is  manager. 

SAN  BERNARDINO,  CAL.— The  franchise  to  be  used  by  the  Home 
Gas  &  Electric  Company,  of  Rellands,  in  connecting  up  its  plant  with  the 
Lytic  Creek  Company  in  this  city,  was  sold  to  C.  S.  Chesnut  for  $42. 
The  franchise  is  over  the  county  roads  between  the  two  cities. 

DELTA,  COL. — The  Delta  Electric  Light  Company  is  contemplating 
the  installation  of  a  loo-hp  engine  and  an  alternating-current  generator. 
J.   E.  Shue  is  treasurer  and  manager. 

DENVER,  COL. — The  Summit  County  Power  Company  is  constructing 
a  hydro-electric  power  plant  near  Dillon,  and  will  furnish  electricity  for 
the  mines  and  mills  in  Summit  County,  The  first  installation  will  have 
a  rating  of  1500  kw.  The  company  expects  to  have  the  plant  in  operation 
about  April  1,  1908.  W,  C.  Sterne  is  vice-president  and  general 
manager. 

PUEBLO.  COL— The  Pueblo  &  Arkansas  Electric  Railroad  Company 
has  been  chartered  with  a  capital  stock  of  $300,000  by  M.  J.  Vcrner, 
Lester  Wolf  and  others.  The  company  proposes  to  construct  an  electric 
railway  from  Pueblo  to  Fowler  down  the  Arkansas  Valley. 

STERLING,  COL.— The  Sterling  Public  Service  Company  will  install 
during  the  summer  of  1908  one  unit  of  about  sookw.  22oovolt,  6o-cycl«, 
three-phase,  revolving  field  generator,  direct-connected  to  a  Corliss  engine. 
T.    M.   Crane   is  superintendent. 


HARTFORD.  CONN.— The  Hartford  City  Gas  Light  Company  is  con- 
sidering the  question  of  constructing  an  electric  light  plant  in  connection 
with  the  gas  works  on  Arch  Street.     E.  B.  Bennett  is  president. 

MANCHESTER,  CONN.— The  Glastonbury  Power  Company  is  chang- 
ing the  system  in  Manchester  from  1040- 104- volt,  single-phase,  133  cycles, 
to  2300-230-1 15-voIt,  three-wire,  three-phase,  60  cycles.  The  company  has 
leased  the  plant  of  the  Manchester  Light  &  Power  Company  and  at  present 
is  purchasing  power.      M.   S.   Bradley  is  secretary. 

SOUTH  MANCHESTER.  CONN.— The  Spring  Silk  Company  is  in- 
stalling an  electric  plant  to  operate  its  plant  by  electricity. 

THOMASTON,  CONN.— The  Thomaston  Electric  Light  Company 
has  notified  its  patrons  that  after  Jan.  j,  1908,  all  flat  rates  for  lighting 
service  will  be  discontinued  and  all  lighting  service  will  be  furnished  at 
meter  rates. 

ATLANTA,  GA. — ^The  Georgia  Railway  &  Electric  Company  is  making 
plans  to  commence  work  on  the  extension  of  its  lines  to  Buckhead  in  the 
near  future,  for  which  the  board  of  directors  has  voted  an  appropriation. 

CARROLLTON,  GA.— The  Carrollton  Electric  Company  is  making 
estimates  on  the  cost  of  installing  a  three-phase  alternator  and  Corliss 
engine;  also  starting  a  day  service  some  time  next  year.  J.  G.  Cheney 
is  manager. 

MADISON,  GA.— Bids  will  be  received  by  E.  W.  Butler.  Mayor,  until 
Dec.    31,    for    $50,000    water    works,    electric   light   and   sewerage    bonds. 

SAVANNAH,  GA. — The  Savannah  Lighting  Company  is  contemplating 
installing  a  500-kw  steam  turbo-generator  set  in  February  or  March.  S. 
Brown   is   superintendent. 

WALLACE,  IDAHO.— The  Cceur  d*Alene  Power  Company  has  com- 
pleted arrangements  to  commence  work  on  its  plant  near  Wallace,  and 
work  will  soon  begin  on  the  erection  of  the  building,  which  it  is  expected 
will  be  completed  soon  after  the  first  of  the  year.  The  cost  of  the  build- 
ings is  estimated  at  $10,000.  The  equipment  will  be  installed  as  soon  as 
the  buildings  are  completed. 

POCATELLO,  IDAHO.— The  Idaho  Consolidated  Power  Company  con- 
templates the  installation  of  a  250o-hp  horizontal  turbine  water  wheel. 
F.  C.   Stanford  is  manager. 

CLINTON,  ILL. — The  gas.  electric  light  and  steam  heating  plants  in 
this  place  have  been  sold  by  the  Gas  &  Electric  Development  Company 
to  a  new  company,  organized  by  Philadelphia,  Easton  and  Harrisburg, 
Pa.,  capitalists,  under  the  name  of  the  Clinton  Gas  &  Electric  Company. 
The  capital  stock  of  the  new  company  is  placed  at  $150,000.  The  new 
owners  are  contemplating  many  extensions  and  improvements  to  the  plants, 

DANVILLE,  ILL.— The  Danville  &  Southern  Railway  Company  has 
filed  an  application  with  the  City  Council  for  a  franchise  to  operate  an 
electric  railway  from  the  public  squaje  to  the  city  limits  on  the  Perryville 
Road. 

FISHER.  ILL.— "Jhe  town  of  Fisher  has  purchased  the  local  electric 
light  plant  from  J.  W.  Kidd  for  $6,200.  The  plant  will  be  managed  by 
the  town  boaid  and  will  furnish  more  lamps  for  the  streets. 

SYCAMORE.  ILL.— The  Board  of  Supervisors  of  De  Kalb  County  has 
granted  the  Exchange  Telephone  Company  a  franchise  to  do  business  in 
this  county. 

COLUMBUS,  IND.— The  Oty  Council  is  advertising  for  bids  for  fur- 
nishing and  installing  two  horizontal  iso-hp  boilers  at  the  water  works 
plant. 

CRAWFORDSVILLE,  IND.— A  proposition  has  been  submitted  to  the 
City  Council  for  the  reconstruction  of  the  municipal  electric  light  plant. 
The  promoters  offer  to  rebuild  the  plant  and  make  it  as  good  as  new. 
They  propose  to  organize  a  trust  company  guaranteeing  to  rebuild  the 
plant  and  turn  it  over  to  the  city.  The  city  is  to  pay  for  the  reconstruc- 
tion in  ten  annual  payments.  At  the  end  of  ten  years  the  plant  is  to  be 
turned  over  to  the  city  without  further  cost. 

FORT  WAYNE,  IND. — George  Krudop  is  erecting  a  planing  mill  in 
this  city  and  installing  modern  machinery,  which  is  to  be  driven  by  four 
electric  motors.  Electricity  for  operating  the  mill  will  be  supplied  by 
the  traction   company. 

FRANKFORT,  IND.— The  city  is  contemplating  installing  a  6oo-kw 
generator,  direct-connected  to  a  cross-compound  engine  in  the  municipal 
electric  light  plant.     W.  H.  Carter  is  superintendent 

GREENCASTLE,  IND— Paul  11.  White,  of  Indianapolis,  has  applied 
to  the  City  Council  for  a  franchise  empowering  his  company  to  erect  a 
high-tension  transmission  line  through  this  city  to  furnish  electricity  for 
lamps  and  motors.  The  company  contemplates  the  construction  of  a 
large  power  pKint  in  the  Indiana  co.nl  fields,  in  Vigo  County,  to  generate 
electricity  to  he  transmitted  to  Indianapolis.  Frank  M.  Fauvre,  of 
Indianapolis,   is  interested  in   the   enterprise. 

MONTICELLO.  IND.— The  Tippecanoe  Electric  &  Power  Company,  a 
new  organization  recently  incorporated  with  a  capital  of  $75,000,  will 
commence  at  once  the  development  of  the  water  power  in  the  Tippecanoe 
River.     The  company   has  secured   control   of  the  dam   and   water  power 
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in  this  city  now  used  for  a  flouring  mill,  and  will  erect  a  new  building 
and  install  new  machinery  for  the  generation  of  electricity.  The  dam 
will  also  be  reconstructed  and  raised  at  least  four  feet  higher.  In  addi- 
tion to  furnishing  street  and  commercial  lighting,  for  which  it  has  secured 
a  franchise  in  this  city,  the  company  will  also  furnish  electricity  for 
motors.  The  directors  of  the  new  company  are  Abraham  S.  Strauss, 
Henry  Meyers  and  J.  Garrett  Smith,  all  of  Chicago,  III.  Mr.  Strauss  is 
picsidcnt  of  the  newly  projected  traction  line  to  be  built  from  Frankfort 
to  Chicago,  via  Monticello,  and  this  plant  is  expected  to  furnish  part  of 
the  energy  for  operating  the  road. 

PRINCETON,  IND.— The  Cumberland  Telephone  Company  is  making 
extensive  repairs  and  improvements  to  its  system  in  this  city  and  has 
applied  to  the  City  Council  for  an  extension  of  time  from  Jan.  i  to  May 
I,  1908.  It  is  the  purpose  of  the  company  to  install  a  central  energy, 
system,  with  the  latest  improved  equipment.  The  company  has  also 
leased  another  building  in  which  the  exchange  will  be  moved. 

RICHMOND,  IND. — The  committee  appointed  by  the  City  Council 
and  Commercial  Club  to  investigate  the  municipal  lighting  plant  has  re- 
ported advising  that  the  plant  be  not  sold  to  the  Richmond  Light  &  Power 
Company.  The  report  of  the  plant  for  November  shows  the  receipts  to 
have  been  $6,652.27  and  the  expenditures  $3,922.32. 

TERRE  HAUTE,  IND.— The  Terre  Haute  &  Merom  Traction  Company 
has  awarded  the  contract  for  the  construction  of  its  road  to  the  Central 
States  Construction  Company,  of  Chicago,  III.  The  road  will  be  about 
ten  miles  in  length  and  will  extend  from  Terre  Haute  to  Merom,  Ind., 
and  also  to  Robinson,  III.  The  officers  of  the  company  are  L.  Brown, 
president,  J.  Warren  Rrown,  secretary,  and  II.  L.  Bartlett,  of  St.  Louis, 
Mo.,  treasurer. 

TIPVON,  IND. — The  Tipton  Electric  Light  Company  is  considering 
the  question  of  installing  a  500-hp  water  tube  boiler  in  its  plant  next  year. 
J.  H.  Stewart  is  manager. 

WARSAW,  IND. — A  committee  has  been  appointed  to  inquire  into 
the  feasibility  of  purchasing  the  Winona  Water  &  Light  Company's  plant, 
which  has  furnished  the  city  with  water  for  many  years  and  with  light 
for  a  number  of  years.  The  company  recently  submitted  a  report  to  the 
City  Council  acknowledging  a  loss  of  $5,400  during  the  past  eleven 
months. 

ALBIA,  lA. — The  Albia  Interurban  Railway  Company  has  commenced 
operating  its  line  in  Albia  and  to  the  Hocking,  three  miles  south  of  the 
city.  It  is  the  present  intention  of  the  company  to  continue  the  railway 
to  Hiteman,  six  miles  north,  and  on  to  Buxton.  12  miles  distant,  in  the 
same  direction,  work  on  which  will  commence  early  in  the  s^pring.  John 
P.  Reese  is  president  of  the  company. 

.ATLANTIC,  lA. — .At  a  meeting  of  the  stockholders  of  the  Atlantic  & 
Northern  Interurban  Railway  Company,  held  recently,  it  was  decided 
to  construct  an  extension  from  Atlantic  to  Villisca,  a  distance  of  about  38 
miles.  The  officials  of  the  company  were  authorized  to  make  the  necessary 
preliminary  surveys,  prepare  plans  and  specifications  and  report  at  the 
next  meeting  of  the  stockholders. 

FORT  DODGE,  lA.— The  Spirit  Lake,  Emraetsburg  &  Fort  Dodge 
Railway  Company  is  planning  to  begin  construction  work  in  the  near 
future.  The  railway  will  be  about  110  miles  long  and  will  connect  Fort 
Dodge,  Spirit  Lakf,  Emmetsburg  and  intervening  cities  and  towns.  The 
company  will  furnish  electricity  to  towns  along  the  route.  T.  F 
McCartan,  of  Pocohontas,  is  president.  * 

OSAGE,  lA. — The  Osage  Electric  Light,  Heat  &  Power  Company  is 
planning  to  install  an  additional  water  wheel  soon.  Thomas  Ferris  is 
manager. 

SPENCER,  lA. — Plans  are  being  made  for  extensive  additions  and 
improvements  to  the  municipal  electric  light  plant,  including  the  installa- 
tion of  a  direct-connected  unit  with  a  rating  of  about  60  kw,  or  a  Corliss 
engine  and  generator  of  the  same  rating,  belted;  also  a  new  150-kw  gen- 
erator. Both  units  will  be  three-phase,  23oovolt,  60  cycles.  A  new 
switchboard,  boiler  feed  pumps,  heater,  etc.,  will  also  be  installed. 
R.  L.  Taylor  is  manager. 

II.XRPER,  KAN. — We  are  informed  that  the  city  contemplates  the 
installation  of  an  additional  generator  and  two  new  boilers  in  the 
municipal  electric  light  plant  in  the  spring  or  summer.  Horace  A.  Lee 
is  superintendent. 

CENTRAL  CITY,  KY.— The  Central  City  Light  &  Power  Company  is 
contemplating  increasing  the  equipment  of  its  plant  for  the  purpose  of 
furnishing  a  day  service  to  operate  fans  next  summer,  T.  Q.  Fortney 
is  manager. 

LECOMPTE,  LA.— W.  H.  Jones,  city  clerk,  writes  that  bids  will  prob- 
ably be  received  about  Feb.  i  for  the  construction  of  an  electric  light 
plant  to  cost  ,ibout  $10,000.  Baldwin  Wood,  of  New  Orleans,  is  engineer 
in  charge  of  construction  of  plant. 

MINDEN,  LA.— H.  A.  Davis  and  J.  B.  Story  have  applied  to  the 
Town  Council  for  a  franchise  to  operate  a  street  railway  franchise  in  the 
town  of  Minden. 

OPELOUSAS,  LA.— The  city  has  recently  placed  an  order  for  a 
2S-l«w,  125-volt,  direct-connected  generator,  to  be  belted  to  an  engine 
now  in  use  in  the  municipal  electric  light  plant,  to  furnish  energy  for  a 
as-hp  vertical  Westinghousc  motor,  direct-connected  to  a  Piatt  Iron 
Works  turbine  pump,  to  be  used  in  connection  with  the  city  water  works 
system.     A.  C.  Jones  is  superintendent. 

LEWISTOX,    ME. — We    are    informed    that    the    Lewiston,    Augusta   & 


Waterville  Street  Railway  Company  is  planning  to  place  contracts  during 
the  next  two  months  for  the  construction  of  two  sub-stations,  and  also 
the  purchase  of  two  semi-convertible  cars.     E.  D.  Reed  is  general  manager. 

CRISFIELD.  MD.— We  are  informed  that  the  Crisfield  Ice  Manu- 
facturing Company  will  make  extensive  additions  and  improvements  to  its 
plant,  including  the  installation  of  new  engines,  dynamos  and  boilers; 
also  10  miles  of  line  extension.     C.  O.  Mills  is  chief  engineer. 

FREDERICK,  MD. — ^The  city  has  recently  ordered  another  dynamo  to 
be  installed  in  the  municipal  electric  light  plant  to  furnish  electricity  for 
incandescent  lamps,  which  will  be  used  to  light  the  city  opera  house  and 
the  municipal  offices.  If  this  experiment  proves  successful  the  city  may 
enlarge  the  municipal  plant  and  go  into  a  general  lighting  business. 

HOLYOKE,  M.-VSS.— The  Board  of  Aldermen  on  Dec.  17  authorized 
the  lighting  department  to  secure  a  loan  of  $f6o,ooo  for  additions  and 
improvement  to  the  municipal  electric  light  station.  The  plans  contem- 
plate the  purchase  of  a  turbogenerator  set,  the  rearrangement  of  the 
steam  system  and  enlarging  the  storage  room  to  hold  1000  tons  of  coal 
instead  of  the  200  as  at  present. 

LYNN,  MASS. — The  City  Council  has  entered  into  a  contract  with 
the  Lynn  Gas  &  Electric  Company  for  lighting  the  city  for  a  term  of 
five  years.  The  contract  provides  for  300  or  more  arc  lamps  and  1200 
or  more  incandescent  lamps.  The  arc  lamps  are  to  be  of  the  enclosed 
alternating-current  type  of  20oocp  each,  with  an  all-night  service,  the 
service  to  be  charged  for  at  the  rate  of  $94.90  per  lamp  per  year  for  the 
first  three  years  of  the  contract,  and  $91.25  each  per  year  for  the  re- 
maining two  years.  The  price  for  the  past  two  years  has  been  $98.55 
each  per  year.  The  rate  for  incandescent  lamps  is  to  be  $15.50  per  lamp 
per  year  for  the  first  three  years  and  $15  each  for  the  remaining  two 
years.     The  present  price  is  $16  each  per  year. 

NEW  BEDFORD,  MASS.— The  New  Bedford  Gas  &  Edison  Light 
Company  contemplates  making  extensions  to  its  electric  lighting  system. 
Charles  R.  Price  is  treasurer. 

PLYMOUTH,  MASS.— The  Plymouth  Electric  Light  Company  is  mak- 
ing arrangements  for  substituting  32-cp  tungsten  filament  lamps  for  the 
25-cp  carbon  filament  series  incandescent  lamps  now  in  use.  E.  P. 
Roweel   is  superintendent. 

BELL.MRE,  MICH. — The  citizens  are  contemplating  increasing  the 
output  of  the  municipal  electric  light  plant  and  will  raise  the  dam  next 
season,  putting  in  a  cement  core,  cement  fiume  and  bulkhead.  Charles 
J.  Evans  is  superintendent. 

KALAMAZOO,  MICH. — It  is  reported  that  the  City  Council  is  con- 
templating installing  an  alternating-current  system  in  the  municipal 
electric  light  plant  next   spring. 

LINDEN,  MICH. — The  V'illage  Council  is  considering  the  question  of 
lighting  the  streets  by  electricity  to  be  transmitted  from  Fenton. 

MANCELONA,  MICH.— The  Antrim  Light  &  Power  Company  is  con; 
tcmplating   increasing  the  output   of  its  plant.     F.  fL.  Joslin  is  manager.' 

MASON,  MICH. — The  managers  of  the  municipal  electric  light  plant 
are  endeavoring  to  secure  entire  new  equipment  for  the  plant,  but  nothing 
can  be  decided  until  after  the  election  in  the  spring.  T.  J.  Rapp  is 
superintendent. 

SAULT  STE.  MARIE,  MICH.— We  arc  informed  that  the  Edison 
Sault  Electric  Company  is  contemplating  the  installation  of  a  new  dynamo 
in  its  plant  next  spring.     Alexander  Dow  is  manager. 

BLACKDUCK,  MINN.— The  Blackduck  Electric  &  Telephone  Company 
is  in  the  market  for  a  35-kw,  250-volt,  direct-current  outfit  with  com- 
pensating set,  or  outfit  to  work  on  three-wire  system  of  125  and  250  volts. 
C.   W.  Jewett  is  vice-president  and  general  ma-.ager. 

FARIBAULT,  MINN.— The  Faribault  Gas  &  Electric  Company  con- 
templates the  installation  of  a  producer  gas  engine  plant.  B.  W. 
Cowperthwait  is  secretary  and  manager. 

NAUSHWAUK,  MINN.- The  \'ill3ge  Trustees  are  receiving  bids  for 
the  installation  of  an  engine,  80-kw,  alternating-current  generator,  svritch- 
board,  etc.     G.  .\.  Lindsay  is  manager. 

OSAKIS,  MINN. — The  Osakis  Milling  Company  is  contemplating  in- 
creasing the  output  of  its  plant  to  meet  the  increased  demand  for  elec- 
tricity. About  75  horse-power  will  be  needed.  William  A.  Olen  is 
local  manager. 

ST.  PETER,  MINN. — Plans  are  being  made  to  change  the  system  of 
the  municipal  electric  light  plant  from  single-phase.  looo-volt,  to  three- 
phase,  2300-volt,  and  from  belted  to  direct-connected  machines.  H.  A. 
Hildebrandt  is  superintendent. 

WASECA.  MINN. — The  Water  and  Light  Board  is  contemplating 
changing  the  system  of  the  municipal  electric  light  plant  from  direct  to 
alternating  current  in  the  spring.     E.  G.  Guy  is  superintendent.  a 

CORINTH,  MISS.— The  Corinth  &  Shiloh  Electric  Railway  Company 
i?  contemplating  the  construction  of  an  electric  railway  from  Corinth  to 
the  National  Park  at  Shiloh.  The  road  will  be  22  miles  long  and  an 
overhead  trolley  system  will  be  installed.  The  authorized  capital  stock 
of  the  company  is  $250,000,  and  the  officers  are  .\.  Rubel,  of  Corinth, 
president;  S.  H.  Rubel.  vice-president  and  treasurer;  M.  T.  Bynum. 
secretary,  and  W.  J.  Lamb,  general  manager. 

GULFPORT,  MISS.— The  Gulfport  &  Mississippi  Coast  Tracuon  Com- 
pany has  placed  contracts  for  one  1500-kw  Westinghousc  turbine  and 
Babcock  &  Wilcox  boilers  and  accessories.     W.   F.   Garenflo  is  manager. 
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MAGNOLIA,  MISS.— The  Magnolia  Electric  Light  Company  is  con- 
templating installing  a  loo-kw  generator  and  a  150-hp  high-speed  engine 
in  its  plant.     Xavicr  A.  Kramer  is  superintendent. 

PONTOTOC,  MISS.— The  Pontotoc '  Light  &  Power  Company  is  con- 
templating increasing  the  equipment  of  its  plant  and  will  install  an  85-hp 
tubular  boiler  and  establish  a  direct-current  day  service.  R.  L. 
Campbell   is   manage  r. 

HIGGINSV'ILLE.  MO. — The  citizens  are  contemplating  rebuilding  the 
overhead  system  of  the  municipal  electric  light  plant.  Frank  Monser  is 
superintendent. 

LEES  SUMMIT,  MO.— L.  Schreech5eld  &  Son,  owners  of  the  electric 
light  plant,  are  negt  tiating  with  the  town  of  Greenfield,  four  miles  dis- 
tant, to  furnish  electricity  for  lighting  in  that  town. 

MARYVILLE,  MO— The  Maryville  Electric  Light  &  Power  Company 
is  changing  its  system  from   133  to  60  cycles.     J.  C.  Donnell  is  manager. 

NEVADA,  MO. — C.  C.  McFann,  general  manager  of  the  Kansas  City 
&  Springfield  Southern  Railway,  reports  that  surveys  have  been  com- 
pleted for  the  proposed  electric  railway  between  Nevada  and  Spring- 
field with  a  branch  line  to  Carthage.  The  road  will  be  140  miles  long, 
including  sidings,  and  will  be  operated  by  electricity.  The  power  station 
will  be  located  near  Areola.  The  company  also  contemplates  establishing 
an    amusement    park   near   the    Sac   River.      W.    B.    Forsyth    is   president. 

ANACONDA,  MONT.— The  Montana  Independent  Telephone  Com- 
pany will  soon  commence  construction  work  on  its  new  plant  in  this 
city,   and    expects   to    have   it  in    operation   by    Feb.    15. 

COLUMBUS,  NEB.— It  is  reported  that  a  new  electric  light  and  power 
plant  will  be  erected  in  this  city  in  the  near  future. 

EXETER,  N.  H. — Owing  to  an  increase  in  demand  for  electricity  for 
operating  motors,  the  Exeter,  Hampton  &  Amesbury  Street  Railway 
Company  has  been  compelled  to  erect  new  transmission  lines  from  the 
power  house  in  Hampton  to  Exeter  and  through  the  town,  to  relieve  the 
lines   used   for   commercial   lighting. 

HAMMONTON,  N.  T. — The  Hammonton  Electric  Light  Company  is 
planning  to  remodel  its  street  lighting  system  in  the  spring.  P.  H. 
Garrison  is  superintendent. 

PARK  RIDGE,  N.  J. — The  electric  light  committee  is  planning  to  in- 
stall a  gasoline  engine  and  an  additional  generator  in  the  municipal 
electric  light  plant  to  be  used  as  an  auxiliary,  and  also  plans  to  raise 
the  dam  to  secure  more  \\'ater  power,  and  to  extend  its  transmission  line 
through  the  next  town,  for  which  it  has  a  contract  to  furnish  light. 
E.    Vernon   Smith  is  superintendent. 

TRENTON,  N.  J.— Bids  will  be  received  until  Dec.  31  by  J.  Willard 
Morgan,  State  Comptroller,  for  furnishing  electricity  needed  for  lamps 
and  motors  in  and  about  the  State  House,  for  a  period  of  three  or  five 
years.  The  maximum  current  required  will  be  1500  amperes,  110  volts. 
alternating-current,  60-cycle.  single-phase  for  lighting  purposes  and  desk 
fan  motors;  for  elevators,  motors,  shops,  blower  fans,  etc.,  the  maximum 
current  required  will  be  200  amperes,  220  volts,  direct  current.  Bids 
must  be   submitted   on   a   net    flat  meter   rate   for  both   classes   of  service. 

CROTON  FALLS,  N.  V.— George  Tuengst  &  Sons,  owners  of  the 
Croton  Falls  electric  light  plant,  are  contemplating  the  reconstruction  of 
the  plant  and  system  at  Brewster  and  Purdys  George  Juengst,  Jr., 
is  mana^-er. 

GOUVERNEUR,  N.  Y. — The  Hannawa  Power  Company  has  purchased 
the  Gardner  property  on  the  west  side  and  will  construct  a  transforming 
station  on  that  site.  The  property  is  located  near  the  marble  quarries, 
which  the  company  expects  to  furnish  with  electrical  power. 

LIM.A.  N.  Y. — The  Ltma-Honeoye  Electric  Light  &  Railroad  Company 
contemplates  extending  its  line  eleven  miles  north  to  Rochester,  and  to 
Atlanta.  t>  miles  south,  during  the  year  of  1908.  The  company  also 
expects  to  install  a  power  plant  in  its  gas  field  in  Lima  to  furnish 
electric  energy  for  all  purposes.     E.   D.  Wa^kins  is  manager. 

LIVINGSTON  MANOR,  N.  Y.— The  Livingston  Manor  Electric  Com- 
pany is  building  a  concrete  dam.  1400  feet  of  pipe  line  20  inches  in 
diameter  and  installing  two  60-hp  impulse  water  wheels.  W.  R.  Woolsey 
is  treasurer. 

NEWPORT,  N.  Y.— The  Newport  Electric  Light  &  Power  Company 
•contemplates  extending  its  lines  to  Poland  and  Cold  Brook  in  the  spring. 
The  Public  Service  Commission  has  granted  the  company  permission  to 
is*.uc  $60,000  in  bonds,  the  proceeds  to  be  used  for  extensions  to  its 
system.     James   B.   Crane  is  manager. 

NEW  YORK.  N.  Y.— The  Otis  Elevator  Cpmpany.  of  New  York  City, 
has  secured  the  contract  for  fla^h  light  signals  for  the  elevators  at  the 
New   York   Custom    House   for   $-.r.So. 

OSSINING,  N.  Y.— The  ^'orthcrn  Westchester  Lighttog  Company  is 
installing  an  additional  500-kw  turbine  and  erecting  a  13.000-volt,  three- 
phase  transmission  line  to  Pcckskill.  Stuart  Wilder  is  vice  president  and 
manager. 

RHINEBECK.  N.  Y.— The  Dutchess  Light  &  Power  Company  is  con- 
templating making  some  line  extensions  in  the  spring.  R.  Raymond 
Rikert   is  manager. 

ROSLYN,  N.  Y.— At  a  special  meeting  of  the  stockholders  of  the 
Nassau  Light.  Heat  &  Power  Company,  held  Dec.  19,  the  proposition  to 
issue  $1,000,000  in  bonds   was  ratified   and  confirmed. 


ASHEVILLE,  N.  C. — The  contract  for  the  construction  of  the  inter- 
urban  electric  railway  between  Asheville  and  Hendersonville  has  been 
awarded  to  the  Carolina  Construction  Company. 

BURLINGTON,  N.  C— The  Burgrahaw  Traction  Company  has  been 
granted  a  franchise  by  the  Board  of  Aldermen  to  construct  and  operate 
a  street  car  system  in  the  city  of  Burlington  for  a  term  of  60  years. 
J.  N.  Harden.  J.  M.  Cook  and  J.  W.  Murray  are  the  promoters  of  the 
enterprise. 

FAYETTEVILLE,  N.  C— E.  G.  Maxwell,  manager  of  the  Cape  Fear 
Electric  Power  Company,  has  announced  that  the  plant  will  be  finished 
by  Jan.  1,  190S,  and  that  electricity  will  be  furnished  to  mills  and 
foundries  in  this  city.  About  4000  horse-power  will  be  available  at  first, 
which  will  be  increased  later. 

ROCKY  MOUNT,  N.  C— The  city  has  voted  bonds  to  the  extent  of 
$So,ooo  for  the  construction  of  an  entire  new  electric  light  plant  and 
improvements  to  water  works.  The  bonds  are  yet  unsold,  but  when  sold 
the  city  will  be  in  the  market  for  electrical  machinery,  engines  and 
boilers.     A.  S.   Lyon  is  superintendent. 

WASHINGTON,  N.  C. — P.  A.  Tillery.  superintendent  of  the  municipal 
electric  light  plant,  writes  that  the  city  will  establish  a  day  service  about 
April  I,   190S. 

EDGELEV.  N.  D. — The  citizens  are  considering  the  question  of  in- 
stalling an  electric  light  plant  in  connection  with  the  proposed  water 
pumping  plant. 

FOSTORIA,  OHIO.— The  Lake  Shore  Electric  Railway  Company  has 
entered  into  a  contract  with  the  Toledo,  Fostoria  &  Findlay  Electric 
Railway  Company  to  furnish  electricity  to  operate  its  road.  A  high- 
tension  transmission  line  will  be  erected  from  Woodville  to  a  sub-station 
at  Pemberville,  where  a  400-kw  rotary  converter  has  been  installed.  The 
Lake  Shore  company  will  also  furnish  electricit>'  for  operating  the  Nor- 
v.alk-Shelby  line,  and  a  portion  of  the  Cleveland,  Southwestern  &  Colum- 
bus railway  between  Lorain  and  Amherst 

GIBSONBURG.  OHIO.— It  is  reported  that  the  Toledo,  Fostoria  & 
Findlay  Electric  Railway  Company  is  considering  plans  to  build  an  electric 
railway  from  Gibsonburg  to  Jersey  City  by  the  way  of  Bradnor  and 
Prairie  Depot.     It  is  said  that  the  road  will  be  built  the  coming  summer. 

MANSFIELD,  OHIO.— The  capital  stock  of  the  Massillon,  Wooster 
&  Mansfield  Traction  Company  has  been  increased  from  $1,000  to 
$1,000,000. 

MOUNT  HEALTHY,  OHIO.— The  Village  Council  has  granted  the 
Fitzsimnions  &  Associates  Telephone  Company  a  25-year  franchise  t« 
operate  a  telephone  system  in  this  village. 

SALEM.  OHIO.— The  Salem  Electric  Light  &  Power  Company  con- 
templates building  a  new  plant  next  spring.  D.  L.  Davis  is  secretary  and 
manager. 

WAUSEON,  OHIO.— H,  H.  Williams  &  Company,  owners  of  the 
Wauseon  electric  light  plant,  contemplate  installing  new  boilers  in  their 
plant  to  take  the  place  of  the  ones  now  in  use.  W.  F.  Hubbell  is 
treasurer  and  manager. 

CHEROKEE,  OKLA.— The  Cherokee  Ice  &  Power  Company  con- 
templates the  installation  of  a  go-kw  alternating-current  generator  in  its 
]  lant.     Robert  T.  Lyon  is  manager. 

PORTLAND.  ORE.— Plans  arc  being  contemplated  by  A.  Welch  and 
the  Willamette  Valley  Company  for  the  construction  of  an  electric  railway 
trom  Portland  to  Salem.  Eugene.  Prineville,  Yaquina  and  Ontario,  with 
branches  to  numerous  towns.  The  company  will  be  incorporated  under 
the  name  of  the  Portland,  Eugene  &  Eastern  Railway  Company  with  a 
nominal   capital    stock  of  $1,000,000. 

.\LTOONA,  PA, — F.  G.  Patterson,  of  Pittsburg,  promoter  of  the  Al- 
toona,  Hollidaysburg  &  Bedford  Traction  Railroad,  states  that  arrange- 
ments have  been  made  for  furnishing  capital  to  complete  the  line  from 
Altoona  to  Newry  at  once,  but  owing  to  the  stringency  in  money  matters, 
it  has  been  decided  to  postpone  the  work  until  next  spring. 

BLAIRSVILLE.  PA.— The'  Citizens*  Heat,  Light  &  Power  Company 
contemplates  the  in?<tallation  of  an  80-arc  dynamo  in  its  plant  R.  H. 
Wiggins  is  secretary. 

CHAMBERSBURG.  PA.— It  is  stated  that  the  Cumberland  Valley 
Railroad  Company  will  equip  the  Waynesboro  branch  for  electrical  oper- 
ation within  the  next  six  months  or  next  year. 

GETTYSBURG.  PA.— The  Keystone  Electric  Light,  Heat  &  Power 
Company  contemplates  erecting  surburban  transmission  lines  in  the  spring, 
taking  in   two   towns.      T.    P.   Turner   is   general   manager. 

HOMESTEAD,  PA.— Bids  will  be  received  until  Feb.  3  by  Andrew 
Hill,  borough  clerk,  for  lighting  the  streets  of  this  borough  for  a  period 
of  one.  three  and  five  years. 

NEWTOWN.  PA.— The  Bucks  County  Electric  Railway  Company  is 
contemplating  the  entire  reconstruction  of  its  line  and  installing  modern 
equipment.     W.    11.  Janncy  is  manager. 

TITUSVILLE.  PA.— The  Titusvillc  Electric  Light  &  Power  Company 
is  contemplating  rebuilding  its  entire  plant  next  spring.  Frederick 
Woodring  is  manager. 

WASHINGTON.  PA. — At  a  recent  meeting  of  the  East  Washington 
Council  a  committee,  consisting  of  Messrs.  Bailey.  Pollock  and  Mcllvainc. 
was  appointed  to  meet  the  officials  oC  the  Washington  Electric  Light 
Company,  and  endeavor  to  make  terms  on  the  granting  of  a  franchise  in 
the  borough. 
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YORK,  PA. — The  York  Railways  Company  has  filed  a  $10,000,000 
mortgage  with  the  Guardian  Trust  &  Safe  Deposit  Company,  of  Phila- 
delphia, as  trustee,  to  secure  an  issue  of  bonds  to  that  amount  for  addi- 
tional railways  and  other  improvements.  The  mortgage  covers  properties 
of  the  Wrightsvillc  &  York,  the  York  &  Dover,  York  &  Dallastown  and 
Hanover  &  York  Electric,  and  the  York  Haven  and  Red  Lion  and 
Windsor  Railway  companies,  as  well  as  those  of  the  York  Light,  Heat 
&  Power  Company  and  York  Suburban  Land  companies. 

NEWPORT,  R.  L— The  Newport  &  Fall  River  Street  Railway  Com- 
pany is  chansing  the  direct-current  arc  lamps  in  the  street  lighting  system 
to  the  magnetite  arc  lamps.     Robert  S.  Goff  is  manager. 

BERESFORD,  S.  D. — Extensive  additions  and  improvements  are  being 
made  to  the  local  electric  light  plant.  The  power  house  is  being  enlarged 
and  a  Murray-Corliss  engine  installed.  Another  generator  will  be  added 
to  the  plant  next  summer.     L.  Wagner  is  owner  and  manager. 

HUMBOLDT,  TENN.— The  Board  of  Public  Works  is  contemplating 
establishing  a  day  service  in  connection  with  the  municipal  electric  light 
plant.     W.  A.   Moore  is  superintendent. 

MINERAL  SPRINGS,  TEX.— D.  T.  Dollar,  president  of  the  Fidelity 
Trust  Company,  of  Fort  Worth,  and  receiver  for  the  Mineral  Wells 
electric  light  and  car  system,  on  Dec.  18,  ordered  the  entire  plant  to  be 
closed  down,  including  ice  plant,  electric  light  and  all  public  utilities. 
The  Fidelity  Trust  Company  holds  first  mortgage  on  the  plant,  of  which 
the  St.  Louis  Car  Company  is  a  large  creditor. 

STOWE,  VT.— The  Mount  Mansfield  Electric  Railway,  which  connects 
this  village  and  Waterbury,  a  distance  of  10  miles,  was  sold  at  auction  on 
Dec.  20  for  the  American  Trust  Company,  of  Boston,  Mass.,  the  mort- 
gagee. A.  H.  Soden,  of  Boston,  Mass.,  president  of  the  street  railway 
company,  purchased  the  road  for  $20,000.  It  is  understood  that  Mr. 
Soden  contemplates  extending  the  railway  from  Stowe  to  Morrisville,  a 
distance  of  eight  miles. 

FREDERICKSBURG,  VA.— The  Fredericksburg  &  Southern  Railway 
Company  will  apply  to  the  State  Corporation  Commission  for  a  charter 
to  construct  and  operate  an  electric  railway  from  some  point  in  Hanover 
County  to  Fredericksburg  and  northwestwardly,  and  also  the  operation 
of  a  street  railway  in  the  city  of  Fredericksburg,  subject  to  the  consent 
of  the  City  Council.  The  officers  of  the  company  are  W.  C.  Whitner, 
president;  E.  J.  Smith,  vice-president,  and  Alvin  T.  Embrey,  secretary 
and  treasurer. 

PUL.\SKI,  VA. — John  T.  Loving,  Mayor,  writes  that  the  municipal 
electric  light  plant  is  not  adequate  to  meet  the  demands  made  upon  it, 
and  that  the  city  is  thinking  of  giving  up  the  plant  and  granting  a  fran- 
chise to  a  private  company.  If  this  is  done  the  equipment  of  the  munici- 
pal plant  will  have  to  be  greatly  increased. 

COLTON,  WASH.— E.  S.  Aldrich,  of  Moscow,  Idaho,  manager  of  the 
Idaho-Washington  Light  &  Power  Company,  writes  that  about  $3,000  will 
be  expended  for  work  required  in  Colton.  The  company  will  do  its  own 
work. 

SEDRO-WOOLEY,  WASH. — Work  will  commence  on  the  construction 
of  the  new  electric  railway  between  Sedro-Wooley  and  Anacortes,  Jan.  i. 
B.  J.  Weeks  is  one  of  the  chief  pron^^ters  of  the  road. 

TACOMA,  WASH.— The  Bismarck  Mill  Company,  of  Bismarck,  will 
start  work  shortly  on  a  steam  power  plant  for  the  generation  of  elec- 
tricity to  supply  the  suburbs  of  Tacoma. 

TACOMA,  WASH. — Beal  Foster  and  S.  Lewis  have  been  granted  a 
franchise  by  the  City  Council  to  erect  and  maintain  transmission  lines 
for  the  tran.smission  and  distribution  of  electricity  to  customers  outside 
of  the  city. 

WHEELING,  W.  VA.— The  Wheeling  Electrical  Company  has  notified 
the  Gty  Council  of  its  intention  to  apply  for  an  ordinance  granting  it 
a  50-year  franchise. 

ARKANSAW,  WIS.— The  capital  stock  of  the  Arkansaw  Telephone 
Company  has  been  increased  from  $2,400  to  $5,000. 

BERLIN,  WIS.— O.  C.  Irwin,  of  Crawfordsvillc,  Ind.,  has  been  in  the 
city  trying  to  interest  capital  in  his  electrical  plant,  which  he  wishes  to 
remove  from  Crawfordsvillc,  Ind.,  to  this  town. 

BLAIR,  WIS. — The  capital  stock  of  the  Preston  Farmers'  Telephone 
Company  has  been  increased  from  $5,250  to  $12,250. 

CHILTON,  WIS. — Owing  to  the  unsatisfactory  service  furnished  by 
the  Wisconsin  Electric  Light  &  Service  Company,  the  City  Council  has 
refused  to  renew  the  contract  for  street  lighting  with  the  company,  and 
the  streets  will  not  be  lighted  for  some  time  to  come.  The  Council  may 
decide  to  use  gasoline  for  lighting  the  streets. 

MEDICINE  HAT,  ALB.— The  Red  Clirt  Realty  Company  has  recently 
installed  an  electric  light  plant.  At  present  a  6o-kw  alternating-current 
generator  is  in  operation.  It  is  expected  to  enlarge  the  plant  next  sum- 
;i:er  and  increase  the  equipment  to  400  kw.  C.  W.  Jcwett,  of  Blackduck, 
Minn,,  has  charge  of  the  work. 

OKOTOKS,  ALB. — The  bylaw  to  purchase  the  local  electric  plant,  as 
well  as  the  by-law  to  erect  a  municipal  plant,  was  defeated  by  the  electors. 
This  town  is  now  without  light,  the  local  company  having  shut  down 
because  its  plant  was  not  a  financial  success. 

VANCOUVER,  B.  C— The  British  Columbia  Electric  Street  Railroad 
Company  is  applying  for  a  charter  to  build  a  railway  from  this  city  to 
Midway,  a  distance  of  about  210  miles  R.  H.  Sperling  is  general 
superintendent. 

VANCOUVER,  B.  C. — A  unit  of  10,000  horse-power  is  Tieing  installed 


by  the  Vancouver  Power  Company  at  its  plant  at  Lake  Buntzen.  It  will 
cost,  approximately,  $300,000.  The  work  will  be  completed  within  a 
month  and  immediatdy  afterwards  construction  will  be  started  on  the 
installation  of  two  more  units  of  the  same  size. 

ST.  VITAL,  MAN. — The  Council  is  considering  the  advisability  of 
building  and  operating  an  electric  street  railway  from  this  town  to- 
Winnipeg,  approximately   1 1   miles.     Address  J.  P.   Dumas. 

WINNIPEG,  MAN. — The  Winnipeg  Electric  Company  is  now  maldne 
arrangements  f«r  the  building  of  a  suburban  electric  street  car  line  to  St, 
Vital,  a  distance  of  approximately  11  miles.  Wilford  Phillips  is  general 
manager. 

WINNIPEG,  MAN. — At  the  election  held  Dec.  10  the  by-law  to  issue 
$200,000  in  bonds  for  the  purpose  of  constructing  an  underground 
conduit  for  placing  the  telegraph,  telephone  and  electric  light  and 
power  wires  underground   was  defeated. 

TORBROOK,  N.  S. — The  Londonderry  Iron  Mining  Company  has 
decided  to  install  a  $40,000  electric  plant  at  its  mines  here. 

YARMOUTH,  N.  S.— The  Yarmouth  Electric  Company  is  being  formed 
to  take  over  the  stock  of  the  street  railway  company  and  extend  the  line. 
The  company  will  also  install  a  plant  for  lighting  the  city  with  electricity, 
in    addition    to    supplying    electricity    for    operating    the    railway    system. 

BRANTFORD,  ONT.— The  Brantford  Electric  Street  Railroad  Com- 
pany, under  the  agreement  recently  ratified  by  the  City-  Council,  gets  a 
45-year  franchise.  Within  the  first  two  years  the  company  must  lay 
between  6  and  7  miles  of  track  and  during  the  last  25  years  must  pay 
the  city  $2,500  per  annum. 

COB.\LT,  ONT. — The  Council  has  granted  a  franchise  to  the  Central 
Railway  Company  for  an  electric  railway.  It  is  expected  that  work  will 
commence  on  the  construction  of  the  Cobalt-Liskeard  section  next  spring, 
which  will  cost  about  $250,000. 

HAMILTON,  ONT— The  Cataract  Power  Company  has  renewed  its 
offer  made  to  the  City  Council  early  in  the  year  to  install  pumps  and 
equipment  at  the  Beach  putnping  station.  The  company  offers  to  pump 
the  required  amount  of  water  for  the  city's  use  for  a  term  of  six  years, 
putting  in  the  requisite  pumps  and  electrical  equipment  into  a  building 
to  be  furnished  by  the  city  at  the  Beach  water  works  plant,  and  to 
operate  the  same  for  a  term  of  six  years  for  the  same  amount  that  it 
cost  the  city  for  the  water  pumped  during  the  year  of  1906.  At  the  end 
of  the  six  years  the  compr.ny  agrees  to  turn  over  the  whole  of  the 
equipment  to  the  city,  free  of  cost,  and  also  agrees  to  enter  into  a  contract 
to  supply  power,  provided  that  it  had  it  for  sale,  at  the  rate  of  one-half 
cent  per  hour  per  horse-power.  W.  C.  Hawkins  is  secretary  and  general 
manager  of  the  Cataract  Power  Company. 

INGERSOLL,  ONT.— The  City  Council  has  decided  to  submit  the 
proposition  to  the  people  to  issue  $50,000  in  bonds  fo--  the  purpose  of 
acquiring  the  plant  of  the  Ingcrsoll  Electric  Light  &  Power  Company  to 
be  operated  as  'a  municipal  electric  light  plant. 

LONDON,  ONT. — The  city  engineer  has  been  instructed  by  the  Board 
of  Works  to  prepare  plans  for  a  new  belt  line  to  be  operated  by  elec- 
tricity in  the  north  part  ol  the  city. 

LONDON.  ONT. — At  the  coming  civic  elections  the  ratepayers  will 
vote  on  a  by-law  to  provide  $235,000  for  a  power  distributing  plant  in 
connection  with  the  Niagara  Falls  plant 

OTTAWA,  ONT. — The  Civic  Electric  Commissioners  and  the 
Ottawa  Electric  Light  Company  have  come  to  terms,  the  city  taking  over 
the  company's  plant  on  Dec.  20  for  $29,000.  The  commissioners  offered 
$24,000  and  the  company  asked  $31,000. 

WELLANDPORT,  ONT.— We  have  been  informed  that  the  Dunnville, 
Wellandport  &  Beamsville  Electric  Railway  Company  will  begin  work  on 
the  construction  of  its  road  next  spring.  The  road  is  to  extend  from 
Dunnville  to  Wellandport,  St  Anns  and  Beamsville.  The  section  from 
Dunnville  to  St.  Anns,  a  distance  of  15  miles,  will  be  built  next  summer. 
James  A.  Ross  is  president  of  the  company. 

QUEBEC,  QUE.— The  Quebec  Railway  &  Light  Company  will  apply 
to  the  Dominion  Government  for  permission  to  increase  its  capital  stock. 

QU'APPELLE,  SASK.— The  civic  electric  light  plant  here,  which  has 
been  under  construction  for  some  months  past,  will  be  completed  shortly. 
It  will  provide  lights  for  the  streets  as  well  as  residences  and  factories. 
Address   C.    F.    Gates. 

New  Incorporations. 

FORT  SMITH,  ARK.— The  Nelson  Investment  Company  was  recenUy 
incorporated  for  the  purpose  of  building,  owning  and  operating  electric 
street  railway  systems,  water  works,  "etc.  The  company  is  capiulized  at 
$100,000,  and  the  officers  are:  J.  T.  Nelson,  president;  J.  M.  Spaulding, 
vice-president;  T.  A.  Trust}-,  secretary,  and  J.  T.  Wright,  treasurer. 

OAKLAND,  CAL. — Articles  of  incorporation  have  been  filed  for  the 
Oakland  Transcontinental  Aerial  Telephone  &  Power  Company,  with  a 
capital  stock  of  $200,000,   by  Albert  G.   Rodkel  and  others. 

BOISE,  ID.MIO. — Incorporation  papers  have  been  prepared  for  the 
Idaho  &  Nevada  Southern  Railway  Company.  The  company  proposes  to 
build  an  electric  railway  to  connect  Jerome  and  Wells,  a  distance  of  127 
miles.  The  capital  stock  of  the  company  is  placed  at  $500,000.  The 
ofticers  of  the  company  are  H.  L.  Hollister,  president;  I.  B.  Perrine. 
vice-president,  and  R.  .M.  McCollum,  secretary  and  treasurer. 
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CHICAGO,  ILL. — Articles  of  incorporation  haye  been  filed  for  the 
Central  Illinois  Railway  Cntnpany  by  Josiah  Burnham,  Hugo  De  Loeb, 
George  L,  TurnbuU  and  L.  H.  Strickler.  The  company  is  capitalized  at 
$2,500,  and  proposes  to  construct  and  operate  a  railway  from  Chicago 
to  Lyons,  in  Cook  County,  and  to  other  points  in  the  counties  of  Cook, 
Du  Page,  Will,  Bureau,  Peoria,  Kendall,  Grundy,  La  Salle,  Livingston, 
Putnam.  Marshall,  McLean  and  Woodford. 

ELDORA,  I  A. — Articles  of  incorporation  have  been  filed  for  the 
Providence  Township  Mutual  Telephone  Company,  with  a  capital  stock  of 
$10,000,  by  W.   G.   Mitchell  and  others. 

KALAMAZOO,  MICH. — Articles  of  incorporation  have  been  filed 
with  the  Secretan.'  of  State  for  the  Kalamazoo  Power  Company,  by 
Frank  W.  Armstrong,  C.  S.  Smedley,  and  H.  H.  Freeland,  all  of  Grand 
Rapids,  Mich.  The  company  is  capitalized  at  $50,000  and  proposes  to 
tuild  a  large  power  plant  to  furnish  power  and  steam  heating  in  the  city 
of  Kalamazoo,  under  the  franchise  recently  granted  to  Mr.  Armstrong 
by  the  City  Council.  Plans  for  the  electrical  plant  are  now  being  pre-_ 
pared  by  W.  D.  Ball,  of  Chicago,  111.  The  present  plan  contemplates 
installing  a  plant  of  10,000  horse-power  to  be  operated  by  gas  engines. 
According  to  its  franchise  the  company  is  limited  to  a  charge  of  eight 
cents  per  kw-hour   for  electric  service. 

KENSINGTON,  MINN. — The  Kensington  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000,  by  A.  H.  Christenson  and 
others, 

BELLEVILLE,  MO.^The  Red  Bud  &  Belleville  Interurban  Railroad 
Company  has  filed  articles  of  incorporation  for  the  purpose  of  construct- 
ing and  operating  an  electric  railway  from  Belleville  to  Smithton,  and 
thence  to  Red  Bud,  111.  The  incorporators  are:  Conrad  Becker,  Herman 
Schreiber  and  Dr.  C.  G.  Smith,  of  Red  Bud,  111.;  John  Keller,  of  Hecker, 
111.,  and  Benjamin  A.  Gundlach,  of  Bellevilie. 

CARSON  CITY,  NEV.— The  Northwest  Eighty  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $1,000,000. 

NEW  YORK,  N.  Y. — The  Casey-Electric  Company  has  been  incorpo- 
rated with  a  capital  stock  of  $10,000.  The  directors  are  Fred  Knowlton 
and   W.   E.   Allen. 

NEW  YORK.  N.  Y.— The  Dunn  Light  Company  has  filed  articles  of 
incorporation  with  the  Secretary  of  State  with  a  capital  stock  of  $25,000. 
The  directors  are  Warren  H.  Dunn,  Darlington,  N.  J.;  Edwin  S.  Dunn, 
and   Lawrence   C.    Shepherd,  of  New  York. 

SPRINGWATER,  N.  Y.— The  Canadice  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $7,200  by  L.  M.  Doolittle  and  others. 

NEW  LONDON,  N.  C. — The  New  London  Development  Company  has 
been  incorporated  with  a  capital  stock  of  $10,000,  by  F.  A.  SiWer,  of 
Greensboro,  and  others.  The  company  proposes  to  do  a  real  estate 
business  and  to  construct,  purchase  and  operate  electric  light  and  power 
plants,    etc. 

SAWYER.  N.  D. — The  Western  Telephone  tompany  has  been  incor- 
porated with  a  capital  stock  of  $50,000,   by  William   Hodges  and  others. 

BERGHOLTZ,  OHIO.— The  Bergholtz  Electric  Light  &  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $10,000.  by  E.  Steimetz, 
James  B.   Marshall  and  others. 

CINCINNATI.  OHIO.— The  Ohio  Public  Service  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000.  oy  E.  B.  Smole,  L.  A. 
l-'ord.  George  H.  Swift,  G.  P.  Hunt  and  C.  C.  Werner,  who  are  said  to 
lepresent  Eastern  men.  The  company  has  a  Iwcnty-five  year  franchise 
for  street  lighting  at  Bradford,  Ohio,  where  a  contract  has  already  been 
entered  into.  It  is  the  intention  to  build  lighting  and  water  plants  at 
various    points    in    the    state. 

HAWKINS,  WIS.— Articles  of  incorporation  have  been  filed  for  the 
Hawkins  Telephone  Company,  with  a  capital  stock  of  $800  by  Anton 
Paulson,  A.  C.  Thompson,  W.  H.  Pearcc  and  others. 

MORRIS,  WIS. — Articles  of  incorporation  have  been  filed  for  the 
Morris  Telephone  Company  with  a  capiUl  stock  of  $1,200  by  Charles  H. 
Holun,  Peter  Frederickson  and  Thomas  Larson. 

MANITOWOC.  WIS.— The  Farmers'  Telephone  Company  has  been 
organized   to   construct  a   telephone    line   from    Sheboygan    to    Ccnterville. 


Legal. 

EIGHTY  CENT  GAS  ILLEGAL.— Judge  Hough,  of  the  United  Slates 
District  Court.  New  York  City,  has  handed  down  an  exhaustive  opinion 
on  the  eighty-cent  gas  case.  He  favored  the  report  of  the  referee, 
Arthur  H.  Maslen,  but  ordered  slight  modifications.  Mr.  Mastcn's 
opinion  was  in  favor  of  the  Consolidated  Gas  Company  and  against  the 
Eighty-cent  law,  which  was  declared  by  the  referee  to  be  confiscatory. 
The  court  holds  that  the  first  prayer  of  the  bill,  relating  to  the  con- 
stitutionality of  the  law.  must  be  granted,  upon  the  ground  that  both 
the  statutes  involved,  as  well  as  the  order  of  the  Commission  of  Gas  and 
Electricity,  were  in  contravention  to  the  Fourteenth  Amendment  of  the 
United  States  Constitution.  The  effect  of  this  was  that  Judge  Hough 
affirmed  Mr.  Masten's  opinion  that  the  Eight-cent  gas  law  wa!»  not  con- 
stitutional. It  was  ordered  by  the  Gas  and  Electricity  Commission  that 
the  Consolidated  Gas  Company  and  subsidiary  corporations  should  supply 
gas  to  New  York  City  at  eighty  cents  a  thousand  feet.  This,  according 
to  Judge  Hough,  was  unconstitutional,  at  is  was  practically  a  confiscatory 
^rder.      Taking    up    the    question    of    monopoly,    the    court    states:    "The 


monopoly  is  beneficial.  To  have  the  streets  of  Manhattan  torn  up  to 
afford  room  for  the  mains  of  a  rival  is  unthinkable."  Speaking  of  the 
capi^Iization  of  franchises  or  the  contention  of  the  company  that  it  has 
a  right  to  expect  a  fair  return  upon  '*not  only  its  tangible  property,  but 
the  right  to  use  that  property  in  the  gas  business,"  the  court  disagrees, 
and  says  that  return  can  only  be  expected  from  .  investment.  Judge 
Hough  says  that  in  his  opinion  the  best  measure  of  valuing  franchises 
is  the  stock  issued  against  them  by  the  incorporators,  and  places  their 
value  at  $12,000,000,  thus  placing  the  total  valuation  of  the  company's 
business  at  $59,000,000  and  the  earnings  much  less  than  6  per  cent.  Of 
the  gas  law.  Judge  Hough  says  that  when  under  the  guise  of  legislation 
rates  are  not  fixed  by  action  of  a  commission  or  subordinate,  but  by  direct 
legislation,  "representative  government  as  prescribed  by  both  Federal 
and  State  Constitutions  is  at  an  end." 

RIGHT  OF  ELECTRIC  COMPANY  HOLDING  EXCLUSIVE 
FRANCHISE  TO  RESTRAIN  NEW  COMPANY  FROM  EXERCIS- 
ING SIMIL.\R  RIGHTS.— The  laws  of  the  State  of  Pennsylvania  em- 
power boroughs  to  "light  the  streets"  and,  this  authority  having  been 
construed  by  the  courts  to  include  the  power  to  contract  for  lighting 
the  streets  by  electricity-,  the  borough  of  Muncy  granted  to  the  Muncy 
Electric  Light,  Heat  &  Power  Company,  which  was  organized  for  the 
purpose  of  furnishing  light  to  the  borough,  the  exclusive  right  to  erect 
poles  and  extend  wires  on  the  highways  of  the  borough  for  a  period  of 
ten  years.  Three  years  later  the  borough  passed  an  ordinance  granting 
to  the  People's  Light,  Heat  &  Power  Company  the  right  to  place  its 
poles  and  string  its  wires  along  the  highways  of  the  borough  for  the 
purpose  of  supplying  electric  light  and  power  to  the  borough  and  its 
inhabitants,  and,  pursuant  to  this  statute,  the  latter  company  commenced 
the  construction  of  its  lines.  The  Borough  Company  thereupon  sought 
an  injunction  restraining  the  People's  Company  from  going  ahead  with 
the  work  of  erecting  its  poles  and  wires  on  the  ground  that  it  consti- 
tuted a  breach  of  its  (the  Borough  Company's)  contract  with  the  borough 
of  Muncy  and  an  interference  with  its  franchise.  It  was  objected  by 
the  People's  Company  that  the  borough  had  no  power  to  grant  an  exclu- 
sive franchise  without  express  legislative  sanction.  It  was  held,  how- 
ever, that  the  borough  did  have  such  a  right  and  that  the  Borough  Com- 
pany was  entitled  to  an  injunction  restraining  the  People's  Company 
from  interfering  in  any  way  with  its  franchise.  Neither  company  had 
any  rights  in  the  streets  of  the  borough  without  the  borough's  consent. 
The  borough,  under  the  statutes,  might  ha\'e  built  its  own  light  plant  and 
refused  all  franchises  to  others,  or  it  might  have  granted  a  franchise  on 
its  own  terms  and  conditions.  And  what  the  borough  might  have  done 
by  itself  it  might  do  by  contract  with  others.  That  is  what  it  did  in 
this  instance.  Instead  of  expending  the  public  money  in  building  a  plant, 
it  accepted  the  offer  of  the  Muncy  Company  to  build  the  plant  in  con- 
sideration of  a  franchise  which  was  to  be  exclusive  for  ten  years.  It 
was  a  valid  exercise  of  the  borough's  contractual  power,  on  a  valid 
consideration,  and  could  not  be  rescinded  directly  or  indirectly  at  the 
will  of  one  party,  Muncy  Electric  Light,  Heat  &  Power  Company  vs. 
People's  Electric  Light,  Heat  &  Power  Company,  Supreme  Court  of 
Pennsylvania,  67  Atl.   Rep.   956. 

JUDGMENT  FOR  DAMAGES  AGAINST  POWER  COMPANY  RE- 
VERSED.— The  plaintiff,  at  the  time  of  the  accident  which  resulted  in 
his  injuries,  was  engaged  in  painting  the  roof  of  a  factory  building. 
As  he  was  in  the  act  of  lifting  a  ladder  used  in  his  work,  the  end  of 
which  projected  slightly  over  the  edge  of  the  roof,  his  hand  came  in 
contact  with  a  neutral  wire  about  eleven  inchjes  from  the  edge  of  the 
roof,  and  two  feet  distant  from  a  23O0'Volt  wire.  According  to  the 
plaintiff's  testimony,  he  thereupon  received  a  shock  which  rendered  him 
unconscious  and  caused  him  to  fall  across  the  two  wires,  where  he  was 
found  by  his  fellow  workmen.  The  company  claimed  that  the  accident 
could  not  have  been  caused  by  touching  the  neutral  wire,  and  a  number 
of  witnesses  testified  that  they  had  taken  hold  of  this  wire,  while  the 
neighboring  wire  was  carrying  its  regular  high-voltage  alternating  cur- 
rent, and  had  received  no  shock  whatever.  The  case  was  submitted 
to  the  jury  with  instructions  that  they  were  at  liberty  to  refer 
the  plaintiff's  injuries  to  contact  with  either  wire  and  to  charge  the 
company  with  negligence  in  maintaining  either  or  both  wires.  Against 
this  manner  of  submitting  the  case  the  company's  evidence  as  to 
the  harmlessncss  of  the  neutral  wire  was  of  little  avail,  and  the  jury 
returned  a  verdict  in  favor  of  the  plaintiff  and  assessed  his  damages  at 
$10,000.  With  reference  to  the  actual  state  of  evidence,  it  could  not 
be  definitely  determined  upon  what  ground  the  jury  found  the  company 
liable,  nor  what  weight  was  given  to  the  evidence  introduced  in  its  be- 
half. Some  of  the  jury  may  have  attributed  his  injuries  to  contact  with 
one  wire,  some  to  contact  with  another,  and  some  may  have  been  con- 
vinced that  it  was  not  negligence  to  string  the  wire  35  inches  from  the 
building;  others  that  the  negligence  consisted  in  the  location  of  the 
neutral  wire;  still  others  in  the  lack  of  insulating  covering  on  one  or 
both.  In  short,  it  was  impossible  to  tell  for  what  the  defendant  was 
held  liable,  when  under  the  evidence  it  could  only  be  held  liable,  if  at  all. 
for  negligence  in  placing  the  neutral  wire,  or  the  wire  nearest  the  build- 
ing, that  being  the  wire  with  which  the  plaintiff  came  in  contact  For 
these  reasons  the  verdict  was  reversed  and  a  new  trial  ordered.  Ras- 
musscn  vs.  Wisconsin  Traction.  Light.  Heat  &  Power  Company,  Supreme 
Court  of  Wisconsin,   113  N.  W.  Rep.  453- 

EXCEEDING  INSTRUCTIONS  HELD  NOT  TO  BE  NEGLIGENCE 
ON  PART  OF  LINEMAN  SO  AS  TO  PRECLUDE  RECOVERY  OK 
DAMAGES — The  plaintiff,  m  company  with  Snother  lineman  and  a 
foreman,    al.    three    of    whom    were    employed    by    the    defendant    electric 
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company,  were  sent  out  by  the  company  to  remove  a  transformer  from 
one  pole  and  place  it  in  position  on  another.  The  plaintiff  had  been  in- 
formed that  there  was  necessity  for  haste  in  order  to  get  the  transformer 
in  place  in  time  to  furnish  electricity  for  the  lamps  at  a  public  function 
soon  to  be  held.  The  transformer  was  taken  down  without  mishap  and 
carried  to  the  pole  lo  which  it  was  to  be  attached.  The  plaintiff  ascended 
the  pole  and  affixed  the  cross-arm  on  which  the  transformer  was  to  be 
placed.  The  next  act  in  the  process  was  to  attach  a  pulley  at  some 
point  on  the  pole  far  enough  above  the  cross-arm  to  allow  the  hoisting 
of  the  transformer  to  the  cross-arm  by  means  of  a  rope  through  the  pulley. 
To  attach  the  pulley  at  the  proper  place,  it  was  necessary  to  climb  to 
the  top  of  the  pole,  where  electric  wires  belonging  to  the  company  were 
strung.  The  plaintiff  saw  the  other  men  on  the  ground  getting  ready 
to  throw  him  the  rope  necessary  in  hoisting  the  block  and  tackle  to  be 
used  in  raising  the  transformer,  and  he  also  saw  the  foreman  take  the 
cord  containing  the  transformer  to  run  it  up  under  the  pole.  He  accord- 
ingly, and  without  waiting  for  specific  instructions,  ascended  to  the  top 
of  the  pole  to  attach  tlie  pulley  to  hoist  the  transformer  and  there  came 
in  contact  with  the  wires  of  the  company,  which,  ivithout  his  knowledge, 
were  at  high  voltage,  which  caused  the  injury  for  which  the  action  was 
brought.  One  of  the  claims  of  the  defense  was  that  the  instructions  given 
to  the  plaintiff  by  the  company,  acting  through  the  foreman,  went  no 
further  than  to  require  the  plaintiff  to  attach  the  cross-arm,  and  that  in 
going  to  the  top  of  the  pole  the  plaintiff  voluntarily  exposed  himself  to 
danger,  for  which  voluntary  exposure  the  company  could  not  be  held 
liable.  In  affirming  a  verdict  of  $30,000  in  favor  of  the  plaintiff,  the 
court  said  in  part:  "If  he  had  been  slow  to  perceive  these  preparations, 
and  dilatory  in  his  part  of  the  work,  awaiting  a  specific  direction  for  each 
act  in  the  process,  he  would  have  been  justly  chargeable  with  inefficiency 
and  neglect  of  duty.  It  would  be  strange  doctrine  to  hold  that  the 
promptness  of  a  servant  in  going  forward  to  perform  the  well-known  parts 
of  a  task  he  is  set  to  do  would  relieve  the  master  from  his  duty  to  fur- 
nish a  safe  place  and  warn  the  servant  of  the  dangers  of  the  situation 
to  which  his  duty  calls  him.  The  master  expects  and  is  entitled  to  the 
exercise  by  the  servant  of  reasonable  zeal  to  see  and  do  what  is  to  be  done 
by  him  in  the  course  of  the  work  in  which  he  is  engaged.  Expecting 
this,  he  must  anticipate  it  in  the  performance  of  his  own  duty  to  the 
servant,  and  his  warning  and  protection  must  extend  to  all  dangers  which 
the  servant  will  usually  incur  in  the  exercise  of  such  reasonable  zeal  and 
diligence  as  are  not  known  to  the  servant  or  obvious  to  ordinary  observa- 
tion, and  which  arise  from  causes  controlled  by  the  master.  The  plain- 
tiff's diligence  did  not  go  beyond  this  ordinary  and  reasonable  diligence 
to  which  he  was  bound.  Under  all  the  circumstances  of  the  case  the 
master  cannot  be  allowed  to  excuse  himself  on  the  ground  that  specific 
directions  to  attach  the  pulley  were  not  given."  Reeve  vs.  Colusa  Gas 
&    Electric    Company,    Supreme    Court    of    California,    92    Pac.    Rep.    89. 


Personal. 


Educational. 


THE  PENNSYLVANIA  STATE  COLLEGE.— Dr.  Edwin  Erie 
Sparks,  at  present  professor  of  history  in  the  University  of  Chicago,  has 
b«n  elected  president  of  the  coliege,  and  will  assume  his  duties  next 
June.  Two  important  changes  have  been  arranged  for  in  the  school  of 
engineering.  Professor  J.  P.  Jackson,  of  the  department  of  electrical 
engineering,  has  been  appointed  dean  of  the  school,  to  succeed  Professor 
L.  E.  Reber,  of  the  mechanical  engineering  department,  who  has  re- 
signed to  accept  a  position  at  the  University  of  Wisconsin.  Professor 
Hugo  Diemer,  formerly  of  the  University  of  Kansas,  has  been  appointed 
head   of   the    department    of   mechanical    engineering. 

LECTURES  AT  SEATTLE.— Thirteen  practical  lectures  in  electrical 
engineering,  by  prominent  electrical  engineers  of  the  Pacific  Northwest. 
have  been  planned  by  the  electrical  engineering  department  at  the  Uni- 
versity of  Washington  for  the  students  in  the  engineering  courses  and 
for  practical  electricians  of  Seattle  and  nearby  places.  The  lectures  began 
Dec.  11,  and  will  be  held  at  8  p.  m.  in  Room  3  of  science  hall  at  the 
university.  The  first  five  lectures  will  be  on  "Telephones,"  by  C.  E. 
Fleager,  superintendent  of  construction  of  the  Pacific  Telephone  Com- 
pany for  Washington,  Oregon  and  Idaho.  The  next  five  will  be  on 
"Central  Station  Practice,"  by  James  D.  Ross,  superintendent  of  the 
Seattle  municipal  light  and  power  system.  The  last  three  will  be  given 
by  John  Hariberger,  general  superintendent  of  the  Seattle-Tacoma  Power 
Company,  on  the  subject  of  "Electric  Power  Transmission." 


Obituary, 


MR-  J.  W.  PERRY.— A  special  telegram  from  Newberry,  S.  C,  of  Dec. 
13  says:  "J.  W.  Perry,  manager  of  the  Bell  Telephone  Compan'y  in  this 
city,  died  at  his  home  today  from  blood  poisoning.  The  malady  was  the 
result  of  a  slight  injury  sustained  several  weeks  ago,  when  he  stuck  a 
small  piece  of  copper  wire  in  his  finger.  Little  attention  was  paid  to 
the  wound  until  a  week  ago,  when  blood  poisoning  set  in.  From  that  time 
until  his  death  he  suffered  great  pain.  Mr.  Perry  came  to  Newberry  a 
year  ago  from  Summerville  to  accept  a  position  as  manager  of  the  BcII 
Telephone  Company.  During  his  residence  here  he  made  many  friends. 
Mr.  Perry  is  survived  by  his  wife  and  several  small  children.  The 
remains   will  be  taken   to  Charleston   for  interment." 


Prof.  J.  P.  Jackson. 


PROFESSOR  JOHN  PRICE 
JACKSON,  whose  appointment 
as  dean  of  the  school  of  en- 
gineering at  the  Pennsylvania 
State  College  is  noted  elsewhere 
in  this  issue,  graduated  from  the 
course  in  mechanic  arts  and 
later  from  the  mechanical  en* 
gineering  course  of  the  above 
named  college,  receiving  the  de- 
gree of  6.  S.  in  Mechanical  En- 
gineering in  1889.  He  subse- 
quently received  the  degrees  of 
M.  E.  and  E.  £.  from  the  same 
college.  In  his  early  career  he 
was  connected  with  the  Edison 
Illuminating  Company,  of  Phila- 
delphia, and  the  Sprague  and 
Edison  companies  of  New  York 
City.  He  also  obtained  consid- 
erable experience  while  with  the  Western  Engineering  Company,  of 
Lincoln,  Nebraska.  He  was  appointed  Professor  of  Electrical  Engineer- 
ing at  the  Pennsylvania  State  College  in  1894.  At  the  present  date  the 
department  of  electrical  engineering  has  an  enrollment  of  more  than  700 
students.  The  school  of  engineering,  of  which  Professor  Jackson  now 
serves  as  dean,  offers  courses,  with  options,  in  electrical,  civil,  mechan- 
ical, sanitary,  hydraulic  and  electrochemical  engineering.  Professor  Jack- 
son is  a  member  of  the  American  Society  of  Mechanclal  Engineers,  the 
American  Institute  of  Electrical  Engineers,  the  American  Society  for  the 
Advancement  of  Engineering  Education,  the  Harrisburg  Engineers'  Qub 
and  other  technical  organizations.  He  is  a  joint  author  of  "Alternating 
Currents  and  Alternating  Current  Machinery"  and  "Electricity  and  Mag- 
netism," two  standard  text-books  in  electrical  engineering,  and  has  written 
numerous  articles  on  educational  and  engineering  topics  which  have  ap- 
peared in  society  transactions  and  other  technical  publications.  Professor 
Jackson  has  acted  as  consulting  engineer  for  various  companies  and 
towns.  Among  other  work,  he  made  a  thorough  test  of  the  luminous 
arc  lamp  upon  its  appearance  upon  the  market,  and  upon  his  recommenda- 
tion it  was  adopted  by  the  city  of  Harrisburg  as  a  standard  for  city 
illumination.  This  installation,  which  was  the  first  large  equipment  of 
the  kind  in  this  country,  has  given  excellent 


MR.  A.  L.  KENYON,  chief  engineer  of  the  Santa  Rosa  transmission 
plant  in  Peru  and  the  Lima-Callao  electric  railway,  arrived  last  week  in 
New  York  on  a  short  vacation. 

MR.  R.  JEMISON. — Mr.  Robert  Jemison  has  retired  from  the  presi- 
dency of  the  Birmingham  (Ala.)  Railway,  Light  &  Power  Company,  and 
the  board  of  directors  has  passed  some  very  eulogistic  and  enthusiastic 
resolutions  on  his  work  for  20  years. 

MR.  W.  S.  DIX  has  recently  severed  his  connection  with  Messrs. 
Sanderson  &  Porter,  with  whom  he  has  been  connected  for  seven  years, 
and  has  entered  upon  the  duties  of  sales  engineer  for  the  R.  Thomas 
&  Sons  Company,  with  headquarters  in  New  York  City. 

MR.  R.  O.  JONES  has  been  appointed  chief  engineer  of  the  Dayton 
Hydraulic  Machinery  Company.  Mr.  Jones  has  had  a  wide  experience  in 
the  manufacture  and  construction  of  pumps  of  all  kinds,  ha\-ing  been  for 
the  past  nine  years  associated  with  the  JeanesWlle  Iron  Works,  of  Hazle- 
ton,  Pa.,  and  for  several  years  past  was  their  chief  engineer. 

CAPTAIN  GODFREY  L.  CARDEN,  U.  S.  R.  M.,  will  shortly  go  abroad 
on  a  commission  from  the  U.  S.  Government  to  make  a  studv  of  manu- 
facturing conditions  in  Europe  so  far  as  they  have  a  bearing  on  export 
trade.  Captain  Caiden  about  four  years  ago  made  an  extended  tour  of 
European  manufacturing  centers  in  the  interest  of  the  St.  Louis  Fair, 
and  succeeded  in  having  taken  up  all  of  the  space  assigned  to  European 
manufacturers. 

MR.  JOHN  A.  ROEBLING.  son  of  Colonel  Washington  Roebling.  of 
Brooklyn  Bridge  fame,  owner  of  Beauxchenes,  a  $500,000  country  estate 
on  the  St.  Dunstan  Road,  between  Asheville  and  Billmore,  North  Carolina, 
hab  deeded  over  the  entire  property  to  the  Home  Mission  Board  of  the 
Northern  Presbyterian  Church,  and  will  return  soon  to  his  home  in 
Trenton,  N.  J.  Mr.  Roebling  says  he  is  leaving  .\sheviHe  because  the 
city  has  gone  for  prohibition,  of  which  he  does  not  approve  on  principle. 

MR.  T.  F-  BECHTEL.— Mr.  Thomas  F.  Bechtel.  general  auditor  for 
the  Grand  Rapids-Muskegon  Power  Company  since  the  amalgamation  of 
that  enterprise  with  the  Grand  Rapids  Edison  Company  last  summer,  has 
resigned  his  position.  This  will  take  immediate  effect,  although  Mr. 
Bechtel  will  remain  with  the  company  a  reasonable  period  to  admit. of 
the  appointment  of  a  successor.  He  has  made  no  definite  business  plans^ 
for  the  future  and  will  make  none  until  after  his  return  from  a  trip  to 
Florida  and  Cuba  in  search  of  rest  and  recreation.  His  relations  with 
the  company  and  with  his  associates  have  been  pleasant  and  he  leaves  its 
service  with  the  best  of  wishes  for  its  growth.  Mr.  Bechtel  has  been 
connected  with  the  electric  light  and  power  company  since  the  organiza- 
tion of  the  Grand  Rapids  Edison  Company,  about  twenty  years  ago.  It 
was  to  his  energy  and  personal  efforts  as  secretary  and  treasurer,  offices 
he  filled  for  many  years,  that  its  extensive  growth  and  successful  business 
was  largely  due. 
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PORTABLE  STOR.\GE  BATTERIES.— The  Westinghouse  Machine 
Company,  East  Pittsburg,  Pa.,  has  issued  Catalogue  P,  dealing  with  stor- 
age   batteries   for    portable   service. 

PORTABLE  INSTRUMENTS.— Bulletin  No.  4554  of  the  General 
Electric  Company  has  for  its  subject  Type  P3  voltmeters,  wattmeters  and 
ammeters,  which  are  described  and  their  details  illustrated.  Mechanically 
the  instruments  are  strong  and  light,  and  of  small  size,  so  that  several 
instruments  may  be  carried  with  case.  They  have  a  light-weight  tnoving 
element  not  susceptible  to  damage  in  transportation,  and  one  of  the 
strongest  recommendations  of  their  reliability  when  used  for  laboratory 
or  general  testing  purposes  is  their  ability  to  give  accurate  indications 
when  used  in  the  vicinity  of  external  magnetic  fields.  The  voltmeters, 
and  wattmeters  are  constructed  on  the  direct-reading  dynameter  principle, 
the  ammeters  on  the  well-known  Thomson  inclined  coil  principle.  The 
pointer  fluctuations  are  dampened  by  means  of  Foucault  currents  set  up 
in  a  thin  aluminum  segment  attached  to  the  shaft.  Pivots  are  made 
from  the  best  grade  of  steel  specially  hardened  and  highly  polished,  and 
are  suspended  in  high-irrade  sapphire  jewels.  Catalogue  numbers,  capaci- 
ties and  list  prices  are  given  in  the  bulletin,  and  full-sized  sample  scales 
of  the  various  instruments  are   reproduced. 


THE  NORTHERN  ENGINEERING  WORKS,  crane  bui- 
Mich.,  have  installed  in  the  power  station  of  the  St.  Clair 
pary,  Port  Huron,  Mich.,  a  fifteen-ton,  43-ft.  span,  travelin 

GOLD     MEDALS     FOR     ALLIS-CHALMERS     COMPA; 
medal  has  been  awarded  to  the  AUis-Chalmers  Company  foi 
trators  and  motors  by  the  authorities  of  the  Jamestown  Exp 
the    recommendation    of    the   jury    consisting   of   well-known 
perts   representing   leading   electrical   interests   of   the   countrj-. 
gold  medal  was  also   granted   for  the  good  judgment  and  taste  showri  'm 
the  design  and  erection  of  the  exhibit,  which  has  been  one  of  the  most 
attractive  features  of  "Machinery  Hall." 

BELTED  CORLISS.— The  Allis-Chalmers  Company,  of  Milwaukee. 
Wis.,  has  just  issued  bulletin  No.  1501,  devoted  to  its  belted  Reliance 
Corliss  engines.  The  popularity  which  these  engines  have  attained  is  due 
10  their  reliability,  durability  and  simplicit>'  of  construction.  The  Reli- 
ance pattern  of  the  Reynolds-Corliss  engine  was  designed  to  meet  the 
demand  for  a  strong  and  serviceable  machine  which  would  occupy  less 
floor  space  and  run  at  somewhat  higher  speeds  than  is  usual  in  Corliss 
engine  practice,  thus,  in  many  cases,  better  adapting  it  to  be  used  as  a 
prime  mover  for  electric  generators  and  other  fast  running  machinery. 
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UNITED    STATES   PATENTS   ISSUED   DEC.    17,    1907- 

[Conductsd  by  Rosenbaum  &  Stockbridge,  Pat.  Attys.,  41  Park  Row,  N.  Y.] 

873,702.  ALTERNATING-CURRENT  MOTOR;  Ernst  F.  W.  Ale.xander- 
son.  Schenectady,  N.  V.  App.  filed  Feb.  15,  1904.  In  a  combination, 
a  dynamo-electric  machine  having  a  distributed  winding  on  each 
member,  the  conductors  of  each  winding  being  permanently  connected 
in  groups,  an  external  circuit  connected  to  each  winding,  and  means 
for  varying  the   numbers  of   poles  of  both   members. 

873.704.  ELECTRICALLY  PROPELLED  CAR  OR  LOCOMOTIVE; 
Edward  H.  Anderson,  Schenectady.  N.  Y.  App.  filed  April  5,  1906. 
Electric  railway  system  in  which  the  current  is  supplied  to  the  loco- 
motive as  high  voltage  alternating  current,  during  normal  running, 
and  as  low  voltage  direct  current  while  within  the  city  limits.  Relates 
to    controller    circuits. 

873.705.  INSULATING  COVERING  OR  SHEATHING  FOR  CON 
TACT  RAIL  CONDUCTORS;  William  H.  Baker,  Lockport,  N.  Y. 
App.  filed  Oct.  19.  1903.  A  form  of  insulating  sheath  adapted  to  em- 
brace the  rail  and  having  a  locking  piece  or  key  serving  to  keep  the 
sheath   in    place  on   the   rail. 

873.706.  MOTOR  TRUCK;  Asa  F.  Batchelder,  Schenectady,  N.  Y. 
App.  filed  May  28,  1906.  Provides  a  motor  truck  in  which  the  elec- 
trical and  mechanical  features  are  designed  to  co-operate  to  produce  a 
truck  which  is  simple,  durable  and  of  maximum  electrical  capacity. 
Includes   manner   of   suspending   motor    frames. 

714.  DYNAMO  ELECTRIC  MACHINE;  Joseph  L.  Burnham, 
Schenectady,  N.  Y.  App.  filed  April  i.  1907.  The  field  pole  is 
divided  into  two  sections,  one  larger  than  the  other.  The  main  wind- 
ing is  placed  on  the  large  pole  and  a  regulating  winding  on  the  small 
pole. 

ELECTRICAL   ACCUMUL.\TOR:    Cha.'-:es   Busch,    New   York, 
App.    filed   June   25,    1907.      A   form  of  electrode  for  storage 
batteries  having  a  lead  box  or  casing  inclosing  active  material. 

720.  SWITCH  STAND;  Arthur  D.  Cloud,  Chicago,  111.  App.  filed 
Sept.  27,  1906.  Has  means  for  locking  open  an  automatically  closing 
switch  and  a  magnet  switch  having  opening  and  closing  devices  for 
releasing  said  locking  means  and  controlled  by  the  passage  of  a 
train   on   a  side   track  or   upon   the  main   track. 

721.  TRANSFORMER;  Jesse  Coates.  Lynn,  Mass.  App.  filed  Feb. 
12,    1906.     Form   of   arrangement  of   laminae  for  a   transformer  core. 

729.  THROTTLE  RELAY;  Archibald  S.  Cubitt.  Schenectady,  N.  Y. 
App.  filed  March  31,  1906.  Relates  to  current  relays  adapted  to 
govern  circuit  controlling  devices  in  order  to  prevent  the  circuit 
conditions  from  becoming  abnormal. 

732.  BATTERY  TRAIN  LIGHTING  SYSTEM;  Frank  A.  Decker, 
Philadelphia,  Pa.  App.  filed  April  4,  1906.  Patentee  has  a  battery 
box  beneath  the  car  body  and  compressed  air  pipes  for  transferring 
the  solution   from   one  tank   to  anotner. 

,737.  AUTOMATIC  CUTOUT  FOR  ELECTRIC  CONTROLLERS; 
Arthur  C.  Eastwood,  Cleveland.  Ohio.  .\pp.  filed  Jan.  15,  1907. 
Relates  to  means  for  automatically  cutting  off  the  supply  01  energy 
to  an  electric  motor  and  stopping  it  in  such  a  manner  that  the 
operator  may  again  start  the  motor  in  cither  direction  by  the  opera- 
tion of  a  master  controller  without  manipulation  of  additional  switches. 

;,74i.  SWITCH  OPERATING  MECHANISM;  Edwin  E.  Frederick, 
Bellevuc,  Pa.  App.  filed  April  12,  lgo6.  Provid,:^5  means  b^  which 
the  successive  movements  of  a  device  in  the  same  direction  will 
cause  alternate  movements  of  a  switch.  Has  a  step  by  sKp  ratchet 
device. 

1.751.  CONDENSER;  Nelson  S.  Hopkins.  Fort  Wayne.  Ind.  App. 
filed    Nov.    15,    1902.      Patentee   has   layers  of  a  condenser   lapped   in 


715. 


way'  that    the    thickness    of    the    dielectric    at    the    edges 
greater  than   at   the  center. 

1,757.  TRANSMITTING  DEVICE  FOR  ELECTRIC  TELEGRAPHY; 
Isidor  Kilsce.  Philadelphi.i.  Pa.  App  filed  March  16,  1005.  An  ar- 
rangement for  transmitting  sign.ils  of  opposite  polarity  to  a  cable 
line   by   manipii'.ation   of   an   ordinary   Morse   key. 

1.778.  DYNAMO  ELECTRIC  MA(  MINE;  Karl  A.  Pauly,  Schenectady. 
N.  Y.  App.  fiVed  May  18,  I')07.  In  combination,  an  electric  genera- 
tor, an  electric  motor  supplied  thereby,  a  separate  source  of  current 
for  the  generator  field  windings,  means  for  varying  the  fitid  current 
of  said  generator,  and  means  for  adjusting  the  magnetic  time-lag  of 
the  generator  field. 

1,780.  INSULATED  COIL;  Charles  F.  Peterson.  Schenectady,  N.  V. 
App.   filed  June  22,    1907.     A   process  of  forming  a  coil  which   will  be 


a  self-contained  unit  without  any  wrapping  or  supporting  means,  and 
which   is   furthermore   absolutely   refractory. 

3,781.  CABLE  DRUM  MECHANISM;  Claiborne  Pirtle.  Cleveland, 
Ohio.  App.  filed  March  6.  1907.  A  tension  device  for  cables  com- 
prising a  drum  and  an  electric  motor  having  its  rotatable  member 
connected  in  driven  relation  to  tlie  drum,  and  a  resistance  permanently 
in   circuit    with   said    motor. 

3,793.  SAFETY  FUSE  INDICATOR;  Caroline  N.  Sachs,  Hartford, 
Conn.  App.  filed  March  i  r_,  1904.  An  indicating  device  for  a  safety 
fuse  comprising  a  resilient  indicator  and  means  broken  by  the  fusion 
for  releasing  such   resilient  indicator. 

3.804.  ELECTRIC  LIGHTING;  Elmer  A.  Sperry,  Brooklyn,  N.  Y. 
App.  filed  Dec.  13,  1906.  Has  means  for  agitating  incandescent  lamps 
in  use  so  that  they  will  be  self-welding  in  case  the  filaments  are 
broken. 

3.805.  CONTROLLER;  Emraett  W.  StuU,  Norwood,  Ohio.  App.  filed 
March    31,    1906.      A    means    for    preventing    the    destructive    arcing 
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SWITCHING   DEVICE   FOR  ELECTRIC  MOTORS;  John   B. 
rd,   Lynn,   Mass.     App.   filed  May  23,    1907.     Relates  to  an  auto- 


873,815. — Switching  Device  for  Electric   Motor 

malic    switching    device    for    electric    motors   arranged    I'o  _  change    the 
connections  of  the   motor   from  startin 
a  centrifugal  device  on  the  motor  sha 

1,839.  AUTOMATIC  SIG'NALING  DEVICE;  Louis  Capulo.  East 
Boston,  Mass.  App.  filed  Aug.  23,  1907.  Has  special  conductors 
between  the  track  rails  engaged  by  trolley  wheels  depending  from 
the   train. 

,846.  CARTRIDGE  FUSE  ATTACHMENT  PLUG;  Robert  A. 
Culta,  Cambridge,  Mass.  App.  filed  July  3,  igo;.  .\  cartridge  fuse 
attachment  plug  which  cannot  be  destroyed  oy  the  burning  of  the  fuse. 

861.  ELECTRIC  FURNACE;  G,.staf  Holmgren.  Wesieras.  Sweden. 
App.  filed  March  6.  1907.  An  electric  induction  furnace  having  a 
stationary  iron  core  and  melting  chamber  inclosing  said  core.  .V 
rotary  magnet  is  effective  to  alternately  magnetize  the  iron  core  so 
as  to  generate  a  current  in   the  molten  material  of  the   furnace. 

872.  HOUSING;  Hubert  Kranti,  Brooklyn,  N.  Y.  App.  filed  Jan. 
26,  1907.  A  small  bracket  or  fixture  _  adapted  to  be  placed  on  a 
thumb-screw  so  as  to  cover  up  the  circuit  wire  conn-cction. 

801.  PROCESS  FOR  THE  PRODUCTION  OF  NITRIC  ACID  OR 
NITRIC  OXIl)  FROM  ATMOSPHERIC  AIR;  Henry  Paulding, 
Gelsenkirchen.  Germany.  App.  filed  April  6,  1906.  The  herein  de- 
scribed process,  consisting  in  healing  air  to  a  temperature  of  about 
1200  d'egrecs  (  .  and  then  immediately  blowing  into  the  air  thus  heated 
a  cooled  off  portion  of  air  previously  heated  to  the  said  temperature 
and  then   immediately  cooled    down. 

890.  ELECTRIC  SMELTING  FURNACE:  William  R.  Parks,  Chica- 
go, III.  App.  filed  April  11,  1907.  An  electric  furnace  having  a 
negative  eVrctrotIr  with  a  circular  gutter  in  its  upper  surface  and 
having   dr,iin.    Ir.n.liin:    Ihrrefrom. 
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company,  were  sent  i^T  SUPPLYING  ARRANGEMENT;  Bernhard-  Salo- 
one  pole  and  place  ort-on-the-Main,  Germany.  App.  filed  March  1,  1906. 
f^,«-j  *!,,.  .1,-.  -onary  electric  conductor  and  means  including  an  mdc- 
tormcd  that  tJicr-  p^Hpj  device  for  conducting  current  from  the  con- 
in  place  in   tiri^  the  canal  boat. 

soon  to  be  he-^ECTRICAL  ALARM  SYSTEM-  William  N.  Fawcctt.  Brook- 
carried  to  the  Y.  App.  filed  Jan.  15,  1907.  Patentee  has  barred  windows, 
*!,-  ««i«   ,«^    .?    being   specially   constructed   to   close   alarm  circuits    in    case 

I       1       XL     -  destroyed, 
placed.      The  ;lECTRICAL    CONNECTION    FOR    HOSE    COUPLINGS; 
point  on   the  ck  Hoflman,   Cincinnati,  Ohio.     App.   filed  June  30,    1906.     A 
of  the  transforing  connection   for   hose-couplings  adapted  to  complete  a  tele- 
To   attach   ♦■'^  circuit. 

i>/.i.943-     PROCESS  OF  TREATING  ORES;  Frederick  M.  Johnson.  San 
Francisco,    Cal.      App.    filed    June    3.    1Q04.      Consists    in    mixing   the 


873.899. — Current    Supplying    Arrangement. 

solution  in  a  cyaniding  tank  with  a  soda  solution  which  dissolvt;s 
silver. 

873.955-  TROLLEY  HEAD;  Charles  C.  McClintock.  Englewood,  Col. 
.■\pp.  filed  June  25,  1907.  Patentee  has  a  trolley  harp  swivelled  on 
a  vertical  axis  and  provides  prongs  or  deflectors  constituting  a  wire 
guard. 

S73.Q58.  METHOD  OF  PRODUCING  HOMOGENEOUS  BODIES 
tROM  TANTALUM  OR  OTHER  HIGHLY-REFRACTORY 
METALS;  Marcello  von  Pirani,  Wilmersdorf,  near  Berlin,  Germany. 
App.  fihd  March  i8,  1907.  The  method  of  producing  homogeneous 
bodies  from  tantalum  and  otTier  highly  refractory  metals,  which  con- 
sists in  creating  a  substantial  vacuum,  ionizing  the  residue  of  gas 
therein  and  subjecting  the  metal  to  the  influence  of  an  electric  arc 
therein. 

S73.996.  CONDUIT  THREADING  DEVICE;  Albert  H.  De  Voe,  Eliza- 
beth. N.  J.  App.  filed  Oct.  24,  1906.  A  cable  creeper  having  wheels 
or    rollers    which    engage    the    walls    of    the    conduit    tube    and    which 


874,042. — Block   Signaling    Apparatus. 

arc  propelled  by  a  ratchet  device  to  mov^  the  creeper  along  under 
the  impulse  of  successive  pulls  on  the  operating  cord. 
874.004.  TELEPHONE-TRANSMITTER;  Howell  \V.  Haff.  Richmond 
Hill,  N.  \.  .\pp.  filed  .April  16,  1907.  Covers  an  extremely  sensitive 
form  of  transmitter  having  n>L'ans  for  directing  the  sound  against 
both  the  front  and  the  rear  wall  of  the  instrument  so  as  to  get  double 
efficiency. 

«74»oi6.  TURN  BUTTON  FOR  ELECTRIC  SWITCHES;  Henry  E. 
Leppcrt.  New  Britain,  Conn.  App.  filed  Oct.  29,  1904.  Relates  to 
turn  buttons  for  electric  switches  and  has  special  rosans  for  attaching 
the  button  to  its  spindle  w'xxh  adequate  security. 

874.019.  END  CAP  FOR  ELECTRIC  CONDUITS;  Harry  P.  Moore. 
Ncwburyport.  Mass.  App.  filed  April  6.  1907.  A  stamped  sheet  metal 
part  adapted  to  fit  over  the  end  of  a  conduit  pipe  so  as  to  coN-er 
the  usual  burr  which  is  liable  to  abrasc  the  wire. 

874.023.  NON-INDUCTIVE  RESISTANCE;  Tames  F.  McEIroy.  Albanv 
N.  V.  App.  filed  Feb.  21,  1907.  Construction  of  electrical  resistance 
unit,  including  a  resistance  wire  wound  in  alternate  longitudinal  and 
transverse  layers  within  an  inclosing  tube 

874.024.  ELECTRIC  BELL;  James  F.  McEIrov.  Albany.  N.  Y  App 
filed  I-eb.  21,  1907.  Relates  to  electro-magnetic  trembler  bells  having 
an  improved  compact  structure  m  which  the  electrical  conductors  are 
insulated  from  the  frame  of  the  bell.  Used  for  high-voltage  circuits 
of    troUcv   c.irs.    etc. 


874,025.  SYSTEM  OF  MOTOR  CONTROL;  -Mexander  Mclvcr.  Schenec- 
tady, N.  Y.  App.  filed  March  8,  1^05.  Systems  of  control  for  motor 
circuits  having  contactors  closed  in  an  automatic  progression.  Rc- 
latrrs  to  mechanical    features  and   electrical  circuits. 

874.029.  ELECTRIC  H.-\T  CURLING  IRON;  Joseph  L.  O'Brien.  South 
Norwalk.  Conn.  Auy.  filed  July  i,  1907.  A  flatiron  of  specially 
curved  form  for  curling  hats.  It  has  longitudinal  channels  in  which 
the  resistance  elements  arc  received. 

874,040.  METHOD  FOR  DETINNING  AND  PRODUCING  TIN  COM- 
POUNDS AND  OTHER  PRODUCTS;  Elmer  A.  Sperry.  New  York, 
N.  Y.  App.  filed  Nov.  29,  1905.  The  process  of  detinmng,  which 
consists  in  reacting  on  the  masses  to  be  detinned  with  chlorine  io  the 
presence  of  stannic  chlorid  hydrate. 

874,042.  BLOCK  SIGNALING  APPARATUS;  John  D.  Taylor.  Edge- 
wood  Park,  Pa.  App.  filed  -A.ug.  24.  1907.  Block  signaling  apparatus 
having  a  transformer  specially  designed  for  supplying  alternating  cur- 
rent to  \)k  track  circuit  of  the  system  in  a  quantity  to  suit  the  re- 
quirements thereof. 

874,064.  ELECTROLYTIC  CELL;  Arthur  E.  Gibbs,  Wyandotte,  Micb.' 
App.  filed  June  2,  1906.  Electrolytic  apparatus  having  a  diaphragm 
and  a  cathode  having  projections  embedded  in  said  diaphragm. 

874,085.  RAIL  BOND  FOR  RAIL  JOINT  CIRCUITS;  WilUam  E. 
Karns,  Parker's  Landing,  Pa.  App.  filed  Jan.  29,  1907.  In  place  of 
a  rail  bond  wire  of  the  usual  form,  patentee  has  spring  plates  fitting 
between    the   abutting   ends   of   the   rail. 

874,118.  TELEPHONE-TRANSMITTER:  Carl  J.  Printz,  Milwaukee, 
Wis.  App.  filed  Dec.  31,  1906.  A  telephone  transmitter,  comprising 
a  mouthpiece,  a  memS^r  with  which  the  mouthpiece  is  connected, 
and  an  annular  disinfectant  receptacle  having  a  contracted  inner  edge 
fitting  between  the  mouthpiece  and  the  said  member  and  communica^ 
ing  with   the   interior  of  the  mouthpiece. 

874,147.  THREE-WIRE  MULTIPLE  SYSTEM;  Charles  S.  Winston, 
Chicago,  111.  App.  filed  March  12,  1906.  Common  battery  telephone 
system  having  two  wires  extending  throughout  the  multiple  of  the 
switchboard  section  of  the  lines  for  talking  purposes,  and  a  third 
wire  provided  for  testing  and  signaling  purposes. 

S-4,163.  ARMATURE  WINDING  MACHINE;  Penrose  E.  Chapman,  St. 
Louis,  Mo.  App.  filed  Aug.  15,  1904.  The  armature  is  supported 
transversely  across  the  face  of  a  chuck  which  has  wire  guiding 
fixtures   applied   thereto. 

874,173.  CONTROLLER  REGULATOR;  Cyrus  P.  Ebersole,  Kcolnik» 
la.  App.  fiVed  April  15.  1907.  Regulator  for  electric  conirollefs 
adapted  to  prevent  the  hood  from  being  removed  from  the  bawc, 
although  not  preventing  the  movement  of  the  hood. 

874,178.  CAUTERY-  Lee  De  Forest.  New  York.  N.  Y.  App.  filed 
March  i,  1907.  A  system  for  cauterizing  by  high-frequency  curreatL 
Has  an  electrode  consisting  of  a  conducting  member  ternlinatiiig  In 
a   cutting  edge. 

874,186.  MAGNETIC  BRAKE:  Frederick  G.  Haldy,  Stamford.  Conn, 
App.  filed  June  17,  1917.  A  magnetic  clutch  having  a  pair  of  discs 
with  intermediate  bar  electro- magnets  having  their  opposite  pofcs 
presented    to    their    respective   discs. 

874,190.  AUTOMATIC  CIRCUIT  BRE.\KER;  Gerald  W.  Hart,  West 
Hartford,  Conn.  App.  filed  Jan.  25.  1907.  An  electric  switch  in  a 
door  latch  or  lock  wherebv  the  lamps  of  a  room  will  be  extinguished 
when  the  tenant  or  guest  Iea\-^s  the  room. 

874,208.  POLE  CHANGER;  Lee  Kiblinger,  Jackson.  La.  App.  filed 
July  8,  1907.  Pole  changer  in  which  momentum  jf  a  vibrating  ham- 
mer is  employed  in  such  a  way  as  to  increase  the  abruptness  in  the 
make   and    break. 

874,20().  ELECTRIC  TRANSMISSION  OF  INTELLIGENCE;  Isidor 
Kitsee,  Philadelphia.  Pa.  App.  filed  Aug.  26.  1907.  Means  Ic  neutral- 
ize the  inducing  effect  of  a  power  wire  on  neighboring  lines  of  trans- 
mission and  comprising  a  conductor  placed  in  the  neighborhood  of 
the  lines  of  transmission  and  connected  in  shunt  with  the  return  of 
said  power  wire. 

874,219.  BRAKE  FOR  POWER  DRIVEN  VEHICLES;  Joseph  N. 
Mahoney,  Brooklyn,  N.  Y.  App.  filed  Oct.  30.  1905.  Electrical 
vehicle  brake  having  a  spring  normally  under  tension  by  reason  of  a 
gear  connection  from  an  operating  motor.  Has  hand-controlKd  de- 
vices by  which  the  spring  is  released  to  apply  the  brake. 

874.227-  PORTABLE  BURGLAR  ALARM;  Joseph  L.  Mulr>-.  Pawiucket, 
R.  I.  App.  filed  Aug.  14.  1907.  Burglar  alarm  ha\'ing  a  small  circuit- 
closing  fixture  attached  to  the  window  frame  and  quickly  removable 
when  desired. 

874.229.  CONTROLLING  MECHANIS.M;  John  J.  Nef.  Chicago.  HI. 
App.  filed  Sept.  15,  1906.  A  governor  for  fluid  pressure  systems  for 
operating  air  brakes.  Designed  to  open  the  circuit  of  the  pumping 
motor  abruptly  when  a  certain  pressure  is  attained.  Has  a  piston 
acting  on  spring  cam  mechanism. 

874,245.  LAMP  SOCKET;  John  J.  Rooney.  Scarsdale,  N.  Y.  .\pp.  filed 
Jan.  10,  1906.  A  long  tubular  lamp  socket  especially  for  use  with 
miniature  lamps  on  Christmas  trees. 

874,250,  FIRE  ALARM  AND  SIGNALING  DEVICE;  Louis  Sackwiu, 
St.  Louis.  Mo.  App.  filed  May  14.  1907.  A  simple  form  of  ctreiiit- 
closing  device  including  spring  clips  associated  with  a  woodea  block 
and  held  from  moving  into  circuit-closing  position  by  a  fusibtc 
clement. 

S74.284.  GOVERNOR;  Ira  ).  Babcock.  Chicago.  111.  App.  fifed  Nov.  7, 
i()o6.  .\  governor  for  air  brake  systems,  including  a  spring-inpclled 
piston  displaced  to  move  toggle  levers  into  circuit  closing  rcUtiOfi 
when    a    predetermined   pressure   is   attained. 

874.293-  CIRCUIT  BREAKER;  Frank  W.  Blair,  New  York,  N.  Y,  App. 
filed  Jun-e  19,  1906.  A  circuit  closer  of  the  plug  and  jack  type  for 
high    potential    circuits.      Relates    to    detail    features    of    constmctioa. 

874.345-  TROLLEY;  George  Keresztes.  Pittsburg.  Pa.  .\pp.  filed  Sept. 
6,  1907.  The  trolley  \vneel  is  made  in  the  form  of  a  long  caatrally 
grooved  roller  witli  spiral  grooves  extending  from  the  central  (tootc 
to   maintain  the   wire  constantly  guided  thereon. 

874.357.  ELECTRIC  G.\S  LIGHTER;  John  Dickens.  Passaic.  N.  J. 
App.  filed  April  2.  1907.  Gas  lighter,  including  a  casing  endosiiic 
dry  batteries  and  having  transverse  spring  blades  oy  which  the  circuits 
are   automatically   completed    when   the   batteries   a^e   inserted. 

874.372.  ELECTRICAL  SIGNALING  DEVICE:  James  P.  Williams. 
Laionia;  Ky.  App.  filed  June  6.  1907-  Patentee  has  special  trolley 
conductors  between  and  beside  the  usual  track  rails  and  which  are 
■engaged  by  dependent  brushes  on  the  train. 

874.374.  APPAR.\TUS  FOR  ELECTRODEPOSITIXG  METALS;  Wil- 
neim  Mullcr.  OffcnbachsMi-the-Main.  Germany.  .\pp.  filed  May  13, 
1904.  Relates,  to  the  electro-deposition  of  metal  for  t>*pe-matrices. 
Covers  complete  construction  of  an  apparatus  for  the  above. 
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